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MpegwncnoBue

HAna HALEero BREMEHd CRORCTREHHA BCE BOonee ROIPACTAIAR BEAMMO3A-
BEHCHBMOCTE NDOEH. FNaHe 4EN0EEKR, Br0 300P0ERE, YCNOEWA TRyaa M Oeima noH-
TH UEAWEOM 3IAEWCAT OT NPEEWNBEHOCTH PEWEHKA, NMPHUHAMBEMBE MHOMHABH
nogbme, B CRO0 cuepens, NEATENBHOCTE OTARNLHOMND YEN0REKE TAKKE BNWAET
Ha CybEy MHEOMAS, FIMEHHD NOITOMY O48HD BRKHO, YTe0b0) HAYED O ®HaHK CTana
HEOTREMIEMON COCTAEHGH YACTRID MUPOEDIINEHIAA KEXO0TD HENOESKA HE3aBM-
CHMO OT 8ro CneysaneHocTi. Heotoonmumel BuonorrsetkMe SHAHWA W NPERCTE-
BMTEMAM MNYMAHWTIPHEX CREUMANBHOCTEN, KAK BaxHAR JacTe ofweysnosess-
CROTD Ky Ny QDTG HaC e e,

OcofenHo BasH0 NOHWMaHKWE ODUWY IAKOHOMERHROCTEA DUOROTHIA WKONY-
HMESM M MHLUSWCTEM, PELIMBLUIKMK NOCAATATE CEOM SANBHERLIYD OSATENLHOCTE
FEoNordecary, BuonorHeci 1 MagUuuWHCKKHs npobnessam. flena B ToM, 41D
COBREMEHHLE OO0CTHXEHWA GHONOrMHecks s HEYE, CCHOBSHHEIE HE HOBEHALMY
TEXRHOMDIAECENY DELPEHNAN, YHE HE MONYT DhiTh DCRMBICIEHR OB ETE RO
Ba30BuK DHONOTHECKIA IHAHHA,

Lspos kpyr BONPOCOE, C KOTOPLIMK BE NOSHAKOMETECS NPWY YTEHKK SaHHOoH
EHAMA. D OHEND HE BO8 M3 HMX BOCTATOMHO NoOpiHa OCBEWEHE. JTO HE Cmy4ai-
HO — CNO¥HOGCTE W MHOMODPAZME EWIHW CTONE BENMEN, 4TO O0HA 28 RENEHHRA
Pibd TONBED HAUMHASKM TOHMAMATE, 3 Opyree e YT HEyEHHEA

YuelHbif MATERMAN B KHAMS COCTOMT M3 BEA0RN08, BEAYI0IIHs rais, BH‘:.-"
oM GONELUMHCTEA MAEE MMESTCA, E3K NPEEMn0, HECKONsEED Naparpafpos, B kato-
e PACCMATRMBSITEA TE MAKM HHEES KOHEDSTHRE Tams=. B KEa48cTEE OOononHM-
TENEHOM YHEGHOMD MaTepyana B TEECT NOC0OHA BENKMEHE PyOpWEr «OnopHbIE
TorikHe W «BoNpOckl M 330aHAE 008 NOBTOREHNAY, KOTOPBIE NOIR0NET BRI elE
pas 0ApaTHTE BHWAEEHIME HA B3WHERILINE NOAOEaHEN NPOAOSHHONS MaTepKWana,
Pybpuea «Bonpocsl W 330aHA8 anA obCy = 08HHA= COOeDHT OE8-TPW EOMPOGCA,
Ons OTEETE HE KOTOPLE E PRAOE CAYYHEE HeOdNOOMMO NDHENEYSHKE DONOEHM-
TENEHDA NUTEpaTYEE. X MOxHD MCnone3nEaTe OnA QaKYNETATUEHOM HEYHEHIRA
TEMbl. © 3TOR ®E UeNbld B KOHLE KakO0oA rmast ofosHaqeHb «MNpobnemHbe
OBAACT ¥ o TDsENAAHBIE ACNEKTHY WIYYEHHOMD yelHoro MaTeprana,

JaEeplUBET KEAOYED MEy NEpEYEHE CCHOBHEIX NONCESHMA, HEO0K0 QML
ons 3ancMuHEaHuR, pyopuea =Bawa Gyaywan npodecocras, a TRXHE 380aHHS
ONs CAMOCTORTENEHOR paboThl.

B 10 Kknacce sam NOEACTONT KIYYEHHE OCHOB KNETOUHOA DUoNoran, Buono-
MW DEIEATHA I FEHETHKIA. B aTel KHWME DRCCKASHBARTER O HOBLIX [ THXREHHRX
COBpEMaEHHDR Gronoray B 08NacTH MOneEyIADHDA BHuonorien M reHeTiEM, Buo-
TEXHOMOT MK W TEHETHYECKDH MHKEHEPAA.

AETOpkEl  BepasanT  GnaropapHocTe  akapesy PAMH, npodeccopy
B. H. Fpoirdsy 33 no0Sepsey ux TRODYSCEHE yeuika, a Taxse 10, M. Jawkepiqy,
npodecoopy A, T Myctaduny v A B, Bycnaesy 33 UBHHLIE 3343, CAENAN-
HEIS MW MNP NOgroToeERs HAoTORLUErD W303HWA.

Axagan FAEH, npocheccop B. 5. Jaxapos



BeepeHue

Eronorma — Hayka 0 #W3HK. B8 HA3BAHWME BOZHWEND M3 COYETAHWA OBYX Mpe-
YECKMA CNoE — Lins {33 W iogos (Cnoeo, ydaHue ). BRonoris nayqseT CTpoe-
HWE, NPOABNSHWUA MMAHEOEATENLHOCTH, Cpaay 00MTEHWA BCEX MWBLX ODRPTAHAIE-
roe: Gakraprid, rpebos, PACTEHMA, MUBOTHLD, B TOM HMCNE M YENOEBKE.

Hueoe HA Jewne npeactasnaHo HeobbMaiHe pazsoobpazuan diopmM,
MHOEBCTEONM EMODE MWBLH CylEcTE. B HACTOAWEE BRpEMA yHE naeacTHD Hones
500 Teic. BUADA DARCTEHMA, 1.5—2 MNH BUOOSE MWBOTHRE:, BONRUGE KONWYHSCTED
BiO0s rpubos v NPOEKARMOT. Yu8HelE NOCTOAHHOG OSHADYHMBEIDT W DNWCEIBEET
HOBERE BIALI, KAE CYLBECTEYIOWMWE B COBPEMEHHEI YONOEMAK, TAK M BRIMEDLLIKE
B MWHYBLIME MEONOrMHeckue 3nox.

Pacxpamie obilgy CRORCTE BMUBLEE ODraHMIMOE M OGLACHEHWE NPWYUH X
MHOMGOGPAZNA, BRAENEHAE CEAZEA MEXOY CTOYETYPHO-SWHELMOHANEHOR Opra-
HWIELWENR W YONOBUAMK ORPYREINUER CPEOLI OTHOCATCA K GCHOEHLIM 38084a8M
fGuvonorkd. BaxHoe MECTO B 3T0A HAYES 3AHMMAKT BONPOCH BOSHWEHOBEHWA
11 ZAMOHEI PAZEWTHA MWEHW Ha 38MNe — IBCMNUWOHHDE yHEHE. Hx noHuMaHue
ABRMASTEA DCHOBOW HAYHHOMD MWPOBODEIPEHWA W HeobxOOWMo Ons pellaHus
MpPAXTUHECKNE 34084 B CAMBIX PRINMM4HEN OGNACTAX YEnOBEYECEDNR OSATENE-
HOCTH.

Eronoriss NoOpa3nanaET HE OTORNEHEIE HAYEW N0 NPEOMETY HayyeHuA. Tax,
MMEPOGHONDrAA MayYaeT Mup Baxrepuid, SOTAHKMEA MCCREOYET CTROEHWE M M3~
HEOEATENEHOCTE NPEACTAEMTENSH LAPCTEA PACTEHWHR, 300A0MMA — UARCTEA
BUBOTHRE W T. 1. BMECTE © TEM PAIEMEINTCA OORACTA BUONOrHK, HEYHERWLWE
oflWe CEGRCTRS MHELD OPraHMIMOE. NEHETWEES — IEKOHOMEBDHOCTH HECRano-
BAHWA NPUAHAKGE, BMOXMMWA — MyTH NPEEPELLEHAA DPrEHAYECEHY MONSKYN,
BHONDIAA — B3AVMOOTHOLWEHWA OPTraHU3MOE OpYT C OPYroM 1 C DERYHanwed
Cpanoi. OyHELMH $UBLK OPrEHHZMOE Hay4aaT GUIHanoria.

B cooTEETCTEMM (0 YPOBHAMK DRPrAHA3ALMN XHEQH MAETEPHUK BHAENMNAGE TA-
KME HAEYHHEIE OACUWMNHHE, KEK MONEEYNAPHEA DUONDreA, UHTOROTMA [YyHeHue
O KENETIE ), TMCTONOMAA (YY4SHWE O THAHAX) W T 0.

B Guondrdy MCNonNeIYIDTCA CEMBIE DEINWYHEE MeTogh. DOWH M3 BANMHEN-
LLIMX METOAOE — WCTOPWHECKEWA, OH CNYEAT DOHOBONA OCMBICNSHWA NOUTYHaEMED
dhakToR. K TOAOMUMOHHERM OTHOCWUTER OnucartansHsel meton. Wupoko menones-
AYIITCH MHOTRYMEHTANEHEE METOOR! MWEROCEOMAA |(CEETOOMTHHECKAR W 2NaK-
TROHHARA), anaETporpadss, DEoUMONOKELWE | 00,

B nocneases Epema BCE GONBWE BOARSCTAET SHAYMEHWE NOMPAHWHHER LWC-
LMMMMH, CEALBACMUME GUONOMAKD © OOYyrvadd HEVEEMH — QUIVEDE, SUaai,
MATEMETHEON, kbapHETHEDE ¥ op. Tak soaHwknd Guoduases, Guoeosann, Gao-
HMEA.

Doorvxedns Guonorur koHua 2{ — Hagsana 3130 8. nouEend K BO3HWEHORS -
HHID MPHHUMIAANEHD HOBER HANPEENEHWR B HEYKES, CTABLLMK CEMODCTOATENEHE -
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R PEAOENAMA B KOMANEKCE GSHONOMAYECKMK DHCLMNIMH, Tak, PACKDLITIEE MO
EYTADHOND CTROEHWA CTRVETYRHBX B0MHiL HACNEOCTREHHOCTH — FEHOE [Maxk-
AyHapoaHsi npoesT «fedon senopegas, 2003} — NocmyEUNo OCHOEOR N8
CORAAHMA MEHOMMEH M TeHHOHA MHEEHEPHA, © NOMOLBID WX METON0E CO30a0T
ORraHUIMB G HOBbIME, B TOM SHCHE W G HE BCTPEYAMDLMMACH B NPHDOOE, KO-
GHHALMAMK HACHEOCTEEHHEK NPHIHAKOE W CEOACTE. MPAKTHYECKDE NPHMEHE-
HIAE GOCTHEERWR CORDEMEHHOR BUON0TMH YEE B HACTORWIEE BREMA MOSA0NAET
MCUTYEETh MPOMBILLNEHHBIM NYTERM IHAUMTENDHDIE KONMYBCTRA GHONDrHEcKH ax-
THRHLIE BELIBCTE, MEHETHYSCKN MOTREWUWPEEIHHLE ORraHNIADE G MONEIH ik
LA 4E0SEE KAYBCTEAMK, MCCReaosanta o 0ONAcTH HaHoSMOMr MM 1 HAHORE-
OMUEHBL, THONOrMa CTROROALIX KNETOK NOKEIANK NRMHLMIAANLHYID BOSMON-
HOGCTh PR EEMMARORAHWA CNEUMANMIALMA KNETOK W NoNy4eHus & nabopa-
TORHBEK YCNORHAXK W3 KNBTOMHOND MATEDMANS J3HACRD OPTAHUAME TRAHER W NAKE
Opranos, HECDKOOMMbiX 010 FRMEHD «HAHGCHBLLIWLCHAS WNK NODastHHnK 3a00-
NERAHHEM YacTen opranaand. PaciumbpoBka MEXAHNIMOR DEryNALWKE BOGGTA-
HOBMTENBHBX NOUECCOE B CKOPOM BDEMEHI NPWMBENET ¥ BOIMOKHOCTH DOGCTA-
HOBNEHHA YACTER YTDEYEHHLE MDE TRAEME KOHEYHOCTER 14 NoDEMEHHRI MaTOM-
FHSECKAM NPOLBCEOM ORRaHOE M TKaHEA,

Ha OCHOBE HIVIEHWS BIaMMOOTHOWBHHMA MEs0yY OPraHMIsMame CoaaaHn
BHOMHECEHNE METOOH Sopolitl ¢ BRPEOHTENAMK CENbCROXOARRCTREHHLE Ky Nb-
TyR. MHOMME NDAGRGCORNEHWA MHBLX ODraHHIMOB MOCIGENTR MOJETAMK 008
EOHCTDYHPOBEHNA SpREkTUBHDIK HCKYCCTORHHNE CODPYHEHR 1 MEXAHHIMOR,
B To ®e BpEeMA HEIHAHWE MDA WIHODHDOBIHWME 38K0H0E GHONOMAW NPHBOAWMT
K TAMENbIM NOCHE0CTEAAM K3K ANA NPUD0LE, TaE W A SEN0BeKE. HACTano epe-
MA, EOTE OT NOBEABHAA KaKI0ID K3 HaG IRRACHT COXBEHHCGSTh CKEYHAKILLLE-
FO MMEE, XOpOoWS OTREryAMpOBaTh OBWraTENs ARToMODEA, NpENoTHRRATHTL
cOpos ANOBATHK OTHOOOB & PeEy, NDEOYCMOTRETh B NPOSKTE MALDORNEKTH-
CTAHUMH OHBOIHE KAHAND NS Poifbl, YOEREATHCA OT RENaHHa codpate Gyeer
PEAKWY UBETOR — BGE 3TO NO3EONWT COXDEHNTE OKDVERIOWVIO CREMY, CReny
HALIEA BAIHN,

Mok mouuTenbHan cnocoSHOCTE MHBOR NDHPOOE K BOCCTAHCEREHMED CO30a-
Na WNMOAne B8 HEYAIEHMOCTH K PAIDYVILIMTENbHDIM BORNERCTEMAM YEN0REKD,
BEarpanHeHocTH &8 PECYpoos. TENERb Mbl IHAEM, 4T0 3TO He Tak, Moatomy BoR
KOAARCTEEHHER OBATENBHOCTL YEN0BEKD CEAYAC MONMHE CTDOMTLCA C YYETOM
MPWHLMTGE ODRAHR3AUMK Duocdgenil,

Jraverue SHONcrK 08 YeNceeka orpomid, CHUsBUoNOrMMECKME JAK0HD-
MERHOETIA MENONLEYHITCR NP DELSHAW GAMBIX DAIHbIK BOMHECG0E 5O MHGTAK OT-
PACAAY HAPRIHOND X03RRCTEA, BRAroNARPA IHAHKKD JAK0HOR HACNEACTREHHOGTH
W MBMEHYHBOCTA OOCTHIRY T GONBUKE YCNEA B CONLCEOM XOIARCTEE NpM Go-
A0AHKM HOBbIX BLICOEONPOOYVETHEHRIE NOROE OOMAILHME RWE0THLIX W CORTOR
EVALTYPHbIE (RCTEHHA, Y9BHOE BRIBENN COTHH CORTOR 3EpHOBMK, BOB0RRK, MAG-
NAHBG A Y TAY KYNBTY, OTHMSaHIMRGRE OT NPESLECTREHHWKDR BhiCoROR Nk-
NYETHAHDCTHRD M OMTHMIA NONEIHBIMA KAUECTRAMA, MOMAMO 3TONS NPOROOWTER
CENEKLMA MAKDOORIAHAIMOE, NROOYUMEYKHLWE aHTHBnoTHEN, CoRpameHbie
NOCTHREHWA MERETUKNA NOWBENH K DRIBWTHE MERONWANHOCTHEN W MEHOTERaNHE
HACHENCTREHHLN 3300NeBaHWA YenoRneEka.,



Boegeswe
Bonelwoa aHa4eHne B BUonorvm NpgasToR PelueHni Npodnam, CERIAHHIN
C BEIRCHEHWEM TOHKWY MEXEHHIMOE BMocKHTE3d Ganks, POTOCHHTESA, EOTORBIS
AAOYT BOSMORHDCTE CHUHTEIWPOESTE DPrAHAYECKEHE MALWEERS BEUIBCTES BHE
PACTATENEHEIY M #WEOTHRX ORradMasos. KpoMme Torg, BWonoik30B3HWE B Mpo-
MBILUNEHHOGCTH (B CTROWTENECTEE, NPH COZSEHNK HOBRX MELWMH 1M MEXAHHIMOBE)
NEHHUWNOE ORTEHWIEUMK HHEL CYIWACTE (GMOHMEX) NDHHOCHT B HACTOALWES
BRPEMSA 11 DAGCT B GyOyLLEN SHIYMTENEHEIA 3EOHOMIHECEHMA athtexT
B pankbHeiwes NpakTH4eciis aHR4EHNE SHonorK ews Donsues BE03pacTET.
3710 CBA3EHO C GLICTPRIMK TEMNMAMA POCTA HACENEHNE MMEHETE, 3 TAKEES C No-
CTOAHHO EO3PECTIENWENR YMCMEHHOCTEG FOpOOCEDID HACEMEHWA, HEMNOCPER-
CTEEHHO HE YHACTEYOLWEN] B CansCENMOIANCTEEHHOM Npon3soacTea. B Taxoi
CATYALMM DCHOBDH YHENWSEHWA NUWLLEERIX DeCyPCOE MOEET DBITh NMLIL MHTEH-
CHPWESLMWA CENECKOND X0ERACTER. BadHyn pone B 3ToM Npouscce ByneTt wrpatk
ERIBEOSHHE HOBRY, BRCOEDNPOOYETWEHEX hOpM MUEROORIEHMEMOE, PECTEHWA
M HUBOTHEDX, 3 TAEHRE PEUWOHANBHDE, HEYHHO OOOCHOBESHHOR WCNONEI0BEHHE
NPHPoOHE Gorarcre.



Pazpen

NMpouncxoxpgeHue
WU Ha4anbHble 3Tanbl
pa3BUTUA XKU3HWU Ha 3emMmne
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Yenosex BCETOS CTREMMNCH NOAHATE OKPYRAWMWR 2o Mup
HONPEOSNNTE TO MECTO, KOTOROE OH B HEM 3AHNMABT.

KaKk BOaHMEny COBPEMEHHEE XMBOTHLIE M DACTEHWAT

Y10 NPMBEN0 K MY NOPEIVMTENBHOMY DAIHOOODaZM0nT

B 4ém npusvtb ACHEAH0BEHWA (ayHi i GROPLI 0AMSKKE 0T HAC
BpEMEHT KaKkDBR AANBHERILME MYTH PAZBMTHMA 2M3HKM Ha 3emne?

BOT nuilE HECKONEXD BONPOCOE W3 TOMD OFPOMHOND KONMHECTBA
3aranok, PelsHAe KOTOPLIY BCarna BONHORAND YeN0BEYaCTED.

OaHa 13 HMX — CAMOE HAYAND MU3HW, BONpoc 0 NPONCXOXABHMK
HAAHK B0 BCS BDEMEHD, HA NPOTAKEHMKA BC2R MCTORKIA YenoBeyacTaa
WMEN HE TONBXO NO3HABITENEHRIA WHTEPEC, HO WM OrPOMHOE 3HAMEHWE
AR PODMMPOBAEHWR MUDOBD3ZPEHWA MOaeA.




MHoroobpa3sue XMsoro mupa.
OcCHOBHble CBOWCTBA XXMBOW MaTepum

Mok, NOMME YYEC MONYSES AIRDINE
A N, Qerposcerd

(Mepesie XHMBHE CYILBCTRA NOABHINCE HE
HAEWeR mradeTe Gonee 3,6—3,8 Mg net
Hazan. O7 3THX DEHHWX (RO BOIHEETD
GecYHCISHHOE MHOKECTRD BHQ0E KHBBLX
CEraHydaMoE, KOTORLE, MORBHBLLIRCE, (TRO-
UBETAMM & TEYEHWE DONee 1K MerRes Npo-
A0MKMTENEHOD BOSMEHH, 8 33TEM Bbili-
D, OF PEHEE CYLScTEOBIBLUHY (RDm
APOHI0WITH W COBDEMEHHBIE BRraHNIME,
OEDEIVIOUNE YETHDE LADCTAS XEUBO0A M-
poaw; 1,5—2 mMaH BRODE XHBOTHEE, Dones
S00 THC, BHODE DACTEHHA, FHEYHTENLHOE
KOUTHYEGTED DAZR000DasHE Fpubos

M NOKEO0MOTHYHECKME ORraHHIMos,
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MR #HBbIx CYLLECTE, BRICMAR HenoBeka, NPEIcTasneH DHoBertYBCErmn
CHCTERMIMA DAINAYHDR CTDVETYRHOA ODraHM3ALMK M DR3HOTD YDOBHA CONOINH-
HEHHMA W COMACORIHHCCTH, M3BBCTHO, YTD BCE MHDBE ORraH|IMbl COCTORT K3
ENETOR, KNeTes MoseT ObiTh Kak OTASNGHBM ORTaHMIMOM, TK M S30Tek MHOTO-
KNBTOMHOMD DRCTEHAA WIW RABOTHOND, OHa BpiBasT J0BON6HD NPOCTO YOTPOeHa,
Kak DAaETEpHANLHAA, MW IHAYNTENLHD DONes COsHD, K3K Y OOHOKNBTOUHbIX 39 -
BOTHBE — NPOCTERLME, Kak DakTepHancHan KeTKa, TAK W KISTES NpOoCTeRLLIMX
NEpeacTagnseT coboR UBAOCTHRIA OpraHuamM, cNocodHufd BoiNONHATE BOE -
L, HEODNOOMMEE AR OBECNSYEHHA RKAIHEABATENLHDCTH, A BOT KNETKM, BXO-
ARG B COCTRE MHOMOKBETOMHOND ODranidaMa, COeunanvikvposanol, T, & MOryT
CCYVILECTENATE TONbKG YIKMA KDY 33034 W HE CoCoBHbl CAMOCTOATENBHD CYLLLE-
CTBOEATE BHE OPraHMata, ¥ MHOTOKNETOUHBY (FaHMIMOE BISUMOCEBRASL M B33~
WRMOIRBNCAMOCTE MHOMAX KAETOK NPEMEBOOHT E COI0AHWID HOBOND KAYSCTER, HE-
PEBHRDEHAMHOMI HP'DETEI-."I HX CyMME. INaMaHTH OpraHWaMa — KNaTEW, TEGHKA



W ODTaHb — B CYRME BLLE HE NPBACTABNAT COB0R WanDCTHRA Dpradnas, MUl
COBOMHEHPE M B BOCTODWSECEN CROEABLLEMCR B NDOUSCCE J80MOLHKEE NopsangKe,
WE E3AMMOAERCTEME OODAZYET UENOCTHEIR ORraHME, EOTODOMY MHCYLLLA DNpe-
OEHEHHBIE CROACTED,

1.1.°  YpoBHW opraHM3aLMin XXNBON MaTeprm

' Hmeas npupoga npeacTaenAeT cobol CNOHD CRIAHWA0BAHHYID
HMERAPEHMHECKEYID CHOTERY, YuBHme-GHonard Ha oCHOBaHWMK 0CobeHHDCTER Npa-
RENEHWA CBOACTE ¥WBEOM BEOBNAIDT HECKONBED YROEHEH QPraHE3guMe 3He0f

MarepsH (prc. 1.1}

MonegynApHO-reHETHYECKMI ypoBeHe. JIdas xuean cvcTema, kak fwm
CRNOXHO OHA HW Dena Opradwsoaada, GyHELMOHHEYEaT Ha yPOBHE BIRAWMMOOENH-
CTEMA BHONGIAYECKEHY MEKPOMONEEYT HYKNEWHOBEE KMCNaT, BEnkoe, Nonucaxa-
PHYO0E, A TAKXE OpYrHy BasHblY ORPraHW4ECEMY BEWECTE, Ha SToM ypoBHE Ha-
YKHEETCA OCYIWSCTENSEHWE BRMHEALWMY NPOUSCONE MU3HEOEATENEHOTOTH Dpra-
HMama: ofMeHaE BEWECTE M NPEEPELWEHWA SHERIMM, XPEHEHWMA W PEANHAELMK
HACNEOCTEEHHON MHPOPMALKK, NEPEOEYY NPUAHAKDE W CEONRCTE M3 NOKONEHAA
B NOEONEHWE ¥ Op.

Knerounbid YpoBeHs. KNeTEa — CTPYETYRHAA ¥ QyHELWOHANDHAN MMM,
A TAKME SHMHHALA DATMHOREHKA W PAIBHTHA BOEX XHBLIX ODTAHKIMOR, ODHTA-
W Ha 3ewng, HexneTodHbix POops KAIHKW HET, 3 CYUeCTBOBAHWE BUDYCOS
W BakTEpWDAroB NKLUL NOATEEDHAAET 3T0 NPABMAC, Tak KK OHW MOMYT pORE-
NATh CRBORCTEA MWL CHCTEM TONLXO B KNETKAX DACTEHWA, RWBOTHLXK WA M-
KPOORraHHIMOoE,

TekaHeBssA YPOBeHE, TEAHE NPEOCTAENRAET CODDR COBORNTIHOCTE KNETOK pad-
NAYHE THIOE W MEMKAETIMNOND BELECTED, ODbE0MHEHHBN BRNONHEHIEM 00-
e fyHKLWE, Hanpusep, Eposs BENIOYAET B CelA KNBTOUHBIE NeseHThl —
IPUTDOLATE], NEAKOLATE W TROMBOUMTE, 3 MEXKNSTOYHbIM BRUIBCTEOM CIYMAT
M 3sAs,

OpraHiLIA ypoBEeHb. ¥ GONBLUMHCTER SWBOTHEX DPraH — 3T0 CTRYETYPHO-
BYHELWOHANEHDE DOLEQMHEHWE HECKONBEWES TVNOE TEAHER, NpOCTREHCTEEHHD-
HMIOMMPOBEEHHDE OT Dy OOraHoE, 38HMMAK LSS ONPEQandHHOS MEOTO B OprE-
HH3ME M BRIMOMHAMUES WENEA pARO OnpaasnedHe yHELHA, Hanprmep, kosa
YENOBESKA KA ORFaH BEROHSET anUTENUA W COBOMHUTENEHYH TEAHE — OSPMY, KO-
TOREE EMEBCTE BRINDNHAKT UWans pRg dryHelMi. OCHOBHAR 13 GyHELWA — 3auiT-
HEf. Dpradbl 0bbE0MHEHEl B CUCTEME. Hanpumeap, BeOENAOT CEpaeHHO-GO0y-
OACTYHY, MOHENONOEYH, MALLEBAIMTENLHYH, ORIKATENEHYR CHCTERME ORraHoE.

OpranMameHHRIR ypoBseHs. DpraHwas NpeacTasnseT cobol LenooTHYH DnHO-
KNETOHHYHD MUK MHOTDEIE TOHHYKD BUEYE CHCTEMY, CROcoBHYD K CEMOCTORTENE-
HOMY CYLWBCTEOBAHWID, WHTEMPWPOBAHHYID B coobwecteo cefe noaobHbi
W HEPAZPEIAHO CERSAHHYK G AHOTHHECKUMI W BnoTiHecKMy aETORaMY TRy -
HADLWER cpeabl. DOHOENETOYHEIR OpraHuan, KK CNemyeT W3 HAIBAHWA, Npen-



Miaga 1, MHOreoGpave Mupro MUpa. OCHOBHEE CAOACTER HUEGE MATERRKN
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frasa 1. MromooGpasne musoro mupa. OcHoiHee CHOACTES EHDDA MATERHANA «

CTERNEH DOHOH ENETEOH. 3TO BCA NPOXAPWMOTEL, B W3 SYEAPHOT — DOHOKNETON-
HbI& PECTEHHA (Xnopannal, ¥MenTHRE (anmeba) u rpube (neswgunnyysl. Muoro-
ENETOYHEBIA OPraHiEn oBpRzoaEH COBQEYTIHOCTEE) THAEHEH W OpradoR, BRINONHA-
Bl HABOPEL Mg edecEny dryHELINA.

NonyNauHoHHO-BRA0BOR YPOBeHE. Bl NpeacTagneet cobof cHoTemy Hafl-
OPraHMIMEHHOND YOOBHA, BWOOM NDWHATO CYWTETE COBOKYNHOCTH OcobeR,
CROMHBN M0 CTEVKTYRHO=PYHELMOHANEHOA ORIAaHMIELAN, EOMHB N0 NDOMCKO0N=-
MM, CHOOMB B CROME NOBSABHSECKAY DEAKLAMN, WIMBHHLAY OMHAKO LA
KADMOTAN, FAHAMAOLME ONPESENEHHEA Apean oSuTanmug, ceoSoaH0 CrpPELM.
EARILLMNCA MExay CoBoR W OR0WME NNOS0EMTOR MOTOMCTEG, A TAKNE BIAAMO-
8 ACTEYHHLME ONPEREnEHHbM O0Daa0mM © PaKTopasid cpeds oDHTAHWA W Npen-
CTARMTENAMA ODVTHYE BIAO0E,

Bu peantHo CYLBCTEYET B GopaMe Nomynaumi — OT0ERbHB FEYNn opras
HIAIROE, SACTHYHD MNM NONHOCTH MIONHMPOERHHBE OT ADYIAE TAKHK e COoBd-
EYMHOCTEA OpraHMEMoe CBO0ErD BMaa. MMeEHHD B 3T0A CUCTEME OCYLLECTEMAKIT-
CH ANEMEHTEDHER IB0NOUMOHHEE I'IF!IEEEPEEDE.HHI.'IH.

BUOr@ougHOTHYECKAA YPOoBEHs, BUHOTEOLIEHDS — COBORYNHOCTE #UBbIX DRra-
HAIMOE DAIHOND YPOBHA OPraHH3Iaudi, NPpoKHBAHILAY H3 OOHOA TERDATODWH,
W DHAKTOROE CKPYHAKDLLEA CREOb, BIMAIDLME Ha HUx, B BHUOresueHoIe Buaens-
KT AB3 KOMNOHEHTA: GHoueHna M 3oTon. Mo, GHoUEHDIOM NOHMMIKT COBOKYI-
HOCTh #HBbIX OPTAHMIMOB PAZNHYHLIX CUCTEMATHYECKUX TRYIN, OCOMTII0WNE Ha
OAHOR TEDPUTOPWIA. JK0TON NPEACTABNAET COBOA COBOKYIHOCTE GaKTOPOB Cpe-
05, BOIOEACTEYIOLLME Ha DHOLEHDS

BuocdepHbiA YPOoBEHb, BHOGCDERE — CAMBIA BhICORMA YPOBEHE OQTaHMaALLMM
HHMIHA Ha HAwed nnadere, Oda MPRERCTARNAST COBOR, MO ONEENETEHKI
B, WM. Bepranckore, obonouey NNaHeTs, 33centHHyio BHBbiMy OpraHuamans,
B Duocdepe polOenddT $Mece BEWecTED — COBOKYTIHOCTE BLES WEBbix Opra-
HAIMOE, HEXMBOE, MNKM KOCHDE, BEWECTEO, DMOKOCHDE M DUOreHHOE BELLECTEO,
Mo OpUEHTUROBOYHBIM OUEHKIM, GHOMACCE KHBOMD BELECTED COCTARNRET QKO-
ne 2.5 = 1002 1. Mpryén GUOMECCE ORraHMEMoE, obUTaIWHE Ha oywe, Ha B9, 2%
NPEACTARNMEHA IEn8HbiMK pacTadnas. Ha GuocthepHom ypoEHE NpOWMCHOOAT
EpYIOBOQOT HEWECTE W NPEEPALLEHHME SHEPIMH, CEAZAHHEE C HXMIHEOSATENL-
HOCTRH) ECEX HMELI OPraHUsMoe, o0UTamwM: Ha 3emne.

— ONOPHBIE TOYKW

- DpraHu-eck«e MONegysl COCTABNAKT GEHOEHYED MACTY CysinD BSLSCTES B NaTEn.

®  EReTEa REMMETE HAMMEHBLER CTRVETYEHO- Py HELMOHANSHOR SOHHEILEA GRTasM3a-
LA, B TAKHE S0HsILEA DEaMHOREHW 1 DAIEATIAR BOBK BHALE O AHMIMOE.

—

4 Puc. 1.1, YpOEHH OPrEHHEELMAN RMEOTD
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# BoaHMEHOBEHWE TEAHER W OATAHOE ¥ MHOTOKRETIFHEK KRBOTHEE W DACTEHNR CaHa-
MEHOBARD CNEUMANMIEIWK YWBCTEA OpraHiaMA HA BRNOHEHWS DAINETHED L.

® HHTerpawma Opradng B CHCTEME! NPWEENEA K BLE DONBWSMY POANEHMID WK OyYHELNA
W BLEE OB BOSMOKHBETRM CRraHnEME N0 KCNDALICEIHNK CPREEE OETEHRMA.

A o TERDE GHOnorecKHe MEERORONBEY N B KBKOEE WX PO B O0SChesEHHe npo-
WECE0R MeTalomame B KHBLE OprasEnsmas T

IS .
BOMNPOCKE M 3AOAHWA ANA I'I-GBTDFEHI.;-!_IL_'___.,,

2 B cidad SAKNI0HEIOTER NPUHLMMISENEHES DESNHYHA £ENETOK MHERE OrasdsMoE, OTHO-
CHALMACA & AN HiElb UACTELM MDWD0uLs?

3 B uf CYLUHOOTE WATONGIMSECKME, THCTONOMMHMECKME M AHATOMMSSCKHE METOE0E
WOCEENDEarAA KHMEDH MaTepun?

4 Hro asanpmor GuonenugeEnzne T
§ Kok momnD oxapakTepraceams Snocdepy Jemm?

BOMPOCH! M 3ALAHWA ONA ﬂﬁﬂﬂﬂ@

1 Kok Bl cHUTIETE, B Y4BK IGKANYETER HE0 R0 IMMOCTE BRIENEHHR PAInHYHLN yooe-
HEH DRIAMAZILEN MHBOA MaTepuE T

& YEamWTE KDUTEDWIK BLUELENEHWR DEANAYHEE YDOBHEE OpraHHIsne e i MaTepim

3 Hakoaw CYUEHOCTE M MpOAENSHAE SCHOEHRN CEOACTE RMEOMD HE PASHRNE YRGB
GOraHNSaLMEHT

4 Yew DEONoIMHMECKEHE CUCTEMEl OTAMHEHITES OT 0OLEKTOE HEEWEOE NpPpoaw?

1.2.. Kputepum Xusbix cucrem

FEC-CMEITFIHH MOAOGHER NOAIHIKKE W CEORCTRR, OTNWYIOILIME HHALIE
CUCTEMB OT OOBEETOE HEXHADA MpUpoaLl, W OCHOEREE KADAKTEQWCTIAKI MDo-
URCCOn MEFHSIEATENLHOCTH, Bhi0ERAOUHE ¥HB0E BRUSCTRD B OCOfyIo dopeay
CYLYBCTEOBAHMA METEDHK.

DoofeHHOCTH XMMHAMECKOrD cooTana, B CocTan mninx OpraHdamMon BxogaT
T HE KAMHYECKEE MEMEHTR, YTO 1 B OfLEXThH HEXKBOR MPMPoLE. DOHaKS Co-
OTHOWEHWE DEINAYHBIE GNEMEHTOR B RHBOM W HEXWBOM HEOOWHAKOBO, Sn-
MEHTHLIA COCTAR HEXHREOR NPWRONL, HADADY © KHCIBRON0M, NPENCTARNEH B OG-
HOBHOM KPEMHMER, BENSI0M, MATHBEM, ANOMAHHEM W T 0. B ®uBbix 0pradus-
wmax 98% KMHHECESTD COCTAEa NPHAGOMTER HA YETHPE FNEMBHTE — YIMepog,
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EWMCNOPGON, 30T ¥ B000pon. B Muekx TEAZN 3T aNeMEHTE YHRCTEYHT B 0Epa3n-
BN CIMHBE ORraHWHECKAE MOMEKY, DACTIPOCTIMHEHHE KOTODRX B HEXHBOH
NPHPOLE TEHHUANAANEHD AHOE K3K NO KONWYBCTEY, TaK | Mo cylecTey. MNooas-
FARUEE BOMLLIMHCTEC ODFAHMHNECENE MOBERY OKDYRIRWER CReas NpencTan-
nAxT cobol NPOOYETE XUEHEOERTENEHOCTH DRIAHM3MOE.

B xueomMm BRLWECTER ORPraHAYBECEME MONBEKYNE NEPEIAENSIOTCA HE HECKEONL-
KD OCHOBHGR TRYNN, XApakTepUayoWMEca ONpeaaneiHbimg CreutdmiscEmrmmg
PYHELMAMK 1 B DONGLUWHCTEE CROEM NPEOCcTARNRILAY COBoR BnonormweckHe
NOAHKMERE, Bo-Nepesx, 370 HYKNEMHOBLE KMonoTh — JOHKE » PHE, caofcTea
EOTORLIX DEECNEYHERINT XPaHEHNE, NEpaggyy | PEEnNM3ELNID HECNEOCTEEHHDE
I.-1HI:IZII::|:|MEILI,I.-1I."I1 T 8. SENEHNA HACEOCTEEHHOCTH M M3IMeEHSYHBOCT, 8 TAKEE CH-
MOBOCT DONIBENEHWE, BO-8TOpRX, 370 GENKM — OCHOBHBIE CTRYKTYIHRE KOMN0-
HEHTHl KNETOK 1 MEXKASTOMHOND BEWECTES, PErynaTopbl MOopdodmianonoree-
CEME NPOUBCCOE W DHONOMYECKWE KAaTANMIATODN, B-TDEThHE, YIMEBOOW W #¥H-
Pl — CTREYETYPHEE KOMIOHEHTE BronorHeckix pesbpaH 1 KNETOYHBR CTEHDE,
MABHRE MCTOMHMEN 3HERMAK, HeabxonumMmoi ana oGecnaqasHna NpoUBcoos Eua-
HELEATENLHOCTH, W HaKOHEL, OTPOMHAN MPYNNG TAK HAShIBASMBN «MANME MO
By, NDAHAMBIOWAY YHRCTHE B MHOTOMACIEHRBIE B MHOM000Da3HbIE NPOUBCEax
afMeHs BELLECTE — METIOONMIMS B *WBblx ODraHUaMaY. ST0, HENDHMaD, BUTa-
MHHE, OPraHSaCcERE KBCNoOTEl W ap.

MeraBonuam, Boe ®UBLE Opraddsmbl cnocolis & obMeHy BELLSCTEIMM
C ORDYESOWEE CPenor, NOMMOWERA 13 Mk QRPrAHASECKAE W HEODraHHWSCEIAE
RACIME KT, HEODXOAMMBE JLNE MIATAHAA, @ BREENES DROAYETE SAIHENEGTE -
HOCTH.

B HEmWBEOE (MHAHSPAnGHONR, WNW HEOPraHWHECEDH) NPpUEDoEe NECYTCTEYET
OfMEH BELEECTEAMM, OOHAKS 3TH NPOUSCTR WRARIDT I:I!lH:]HﬂEEI{'ﬁ-'H} Moo neKy —
MEREHOC BEUECTED WKW MIMEHERHAE 270 ArperaThond COCTORHAR.

B o e BRI BRI ODTAHIEAR0R OEREH BROMAT B3 SRUBCTREHHD
HHOM yROEEHE — STO XMMWHECKWE NDSERAWEHHR. B kpyroe0poTe OpraHM-4eckmy
BEUIECTE CEMEIMM CYIUSCTEEHHEIMMW CTANA PEAELME CHHTESE WM pECN3aa.

AWBLIE ODraHMEMBl MOTNOLLAKT 1A GKEWEE]LLLH Coa0n Dainiurne BaLLpe-
CTEA (pWc, 1.2), BCnencTsne uenoro DROa ComHBE XMMHAYecKHx Npeotpa 3063 -
HIAA MONSKYNL 3 OKDYRSMOWER Coaih ?ﬂﬂﬂﬂﬂ-ﬂﬂiﬂﬂﬂ BELECTEAM HKABDND O
FEHH3EME, M W3 HAX CTROMTES 20 TEND. 3TH NPOUECEH HAZLIBADT SCCHMHTRLIRER
WM MRS CTHYSCREM DOMEHOM.

Jpyran CTOROHA OfRSEHD BELECTR — MRMIBCCH JHCCHMMATILWK, B PRV
TAaTg KOTHDEN CNOEHBIE ORFrRRESECKNE O0E0MHEHWH DACNana0TCHA M M0CThE,
MW ST YTOEYWBAETCA WX CHONCTED & XaDAKTeRHBIMA ONS ODradiE3mg MORexy-
NEK ¥ BEOBNASTCH 3HERMAH, HEOGLDAMMER ONA peakui BnockHTesa. foearo-
MY AWMCCAMANALMD HEIRBAKDT IHEONETHYSCRHM OMeHoe (Ca. prc. 1.2).

DGMEH BRLUECTA, HARADY C NOUESCCEME CAMDDENYIFLIAK, QOECTENWBART fo-
AMESRCTED DRrAHNIsR (0T rHesy, Nomoins — NoaofHbEA, OAWHIEDANA 1 STFss —
HEMOGLEHGCTh, COCTOAMWE], T. €, HEWMIMEHHOCTD KMMWMSTKOND COCTARA M OTD-
EHUA ECEX YACTER OPraHMEMa 1, KSK CNEOCTENE, NOCTORHCTED M iyHEKLWOHWED-
BAHWA B HEMNPERLIBHD MEHAKNUMACA YENDBWEX DEDYHADLWEN CRaak.
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Myt BELLECTE:
BT, AP, YR T T

AR AT BHGCTE BHYTREHHRE DRraHan
M R TNk HAN @XTHBHOCTE

—
Puc. 1.2, Ofues BEWScTE W NPEBRALLBHME
AHENTUN HA Y HOEHE OpFaHnasa

EQWHBIA NpHHUANT CTRPYETYRPHDA OpraHA3aund. Boe #uEkE CRraHvanstsl,
K k3E0l Okl CHCTEMBTHHECKOR TPYyNNe OHM HE OTHOCWNKCE, WMEHITT KNeToqHOE
CTpoeHue, KneTea, kax WA YEOILIBANGD BLUE, AENRETCH EaMHOA CTPYETYRHD-
EYHELMOHANBHOE S0MHHLER, 8 TaKe S0MHWLER DASBWTHA BOEX ofuTaTene R
Jemnin, PasnnuaiioT HE MMEeDUIne AL NPokaoHoTHYSCERE (0T NaT, (o — Nepe
W rpEd. Caron — opeN, ANPO OPEXA] W WMaKWWEe AOp0 SpEDN0THYSCKHME (o7
TPE4Y. AU — MOPDLUD W KEA0H ) KIETEM,

Penpooyxuma. PEnpooyeuda, WNM CAMOEDCNPOWIEEOEHWE, DEANAIYSETCR HE
ECEX YPOEHAK O SHWIELKHY ZHMEDH MaETepHd. Bnaronapa peEnpoaOyELAN HE Tofk-
KO UpEARE QRraHmaMs, HO W ENETEN, ORFaHennG KeTor [METOCORDEER, TNSCTE-
Obd W 00, NOCNE OEReHRS CXO0Hbl GO CROMME NReMUSCTEEHHHERMKA, Ma onHoR
monagynel QHE npy 88 yosoedny obpasyoTos ABS QoUERHHME MOREKYNE, NONHD-
CTEH MDETORARLLAS MOKOEHY .

Hi OpraHdsMedioM YOORHE CAMOBOCNDOoNIRENEHWE, WW BENDo0YELME,
NOOARNASTCH B BA0S SECnonors Mk NoRsEOro paissHoxern coobeid, Now pas-
RAHCHEHMAN R GRTARHIAIMOE NOTOMETRD HOLMHD MOKORE HA DOOMTENEA: KO-
M QOXANT KOTAT, oAk — LWSHAT, U3 CEMEH TONGNA OnATe BEPEcTEeT TONokL.
JenaHue QOHOKNETOYHOND JPradMEMa — aMébel — nNpusoauT Kk obpasosaHnm
LEYE AMED, NONHOCTHD CHOMME G MATEDMHCKOR KNETKDA.

Tassiss OBRAI0M, DEIMHOREHHE — 3T0 CRGACTED OPraHMIMOE BOCTIDOWIRED-
OWTh Cele Mool HBN CYILECTE,

B ocHOEE CAMOBOCTIPOWIEENEHNA HE BOEX YPOEHAK DRrEHWIALMKA NEEET pe-
BELMW METOWYHOM CUHTE33, T. 8. oOpAI0BEHNE HOELD MONSKYN 1 CTRYETYD HE
OGGHOBE WHEODMaLME, JAN0RKeHAOA B NOCNER0BATENbHELTH Y NeOTH00E LHE.
CNenopaTennHD, CAMOBOCNPONMIBEOEHNE — OHD M3 OCHOBHMK CROACTR MHBO-
M, TECHD CEAIAHRNIE C ARNSHASM HACHE0CTEEHHOCTH,

HacnegcTBeHHOCTE., HIOTSqo TEERHHOCTE 33KMDHASTCR B CnoCoOHDoTIH Opra-
HHZMODEBE NE2pedaEdTy: CEDN NPU3HEKH, CEOWRCTEE M GCOOSHHOCTH PEZBATHA W3 MoO-
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ELAEHWA B NoEDnaHre. MpHaHaroe HaaeleanT nnbyin ocofaqHooTe CTROSHWA HA
CHMBI PEINWYHHBIE YPOEHAY ORIAHHEIALUWK HUEHH MaTERHK, 8 NOO CEOHCTIaME
NOHMMANT GPYHELMOHANLHEE CCODEHHOCTH, B OCHOBE KOTODGM NexaT KOHKRET-
HBI@ CTRYKTYRR,. HacnencTeeHHoCTh QEVCAOBNEHA CNeundiecEnl opranusa-
LA HACNSNCTREHHOND BEECTES (HACNSNCTEEHHOMD ANNAQETa) — reneTHe-
CEMA KOAoM, M0 MeHETHYECKHM KOMOM NOHEMEDT Tyl OO HEIa L MOJE-
kyn OHE # WPHE, npr x0TOpO@ NOCNEOOBATENBHOCTD HYKNEOTHOOSE B HAX
ONPEgENseET NOPROON SMHHOEMCNOT B DEnkosod monexyne. HenedHne Hacnemn-
CTEEHHOCTY obecnesMBRBTCA CTabUneHOCTRID onskyn JHE 1 eocnpovasene-
HUEM 88 MMMWMELEDID CTROSHMA |[DEOyTIRMEALMaA) C BRCOYARLIEA TOUHOC TR,
HacneacTEBEHHOCTE PEAMMIYET MAETEDWANEHYD NPESMCTEEHHODTE [NOTOE WH-
FIOPMALAK )} MEXOY ORrEHHZMAMA B Daay NoEonaHEE modoro BMnE.

HameHunBocTe. (MO0 H3MaEHRE0CTE NOHEMAKT CNOCOOMOCTE XMBRIX Opra-
HIA3MOE NEWUOGRETATE HOBLIE NPWIHAKK M CEORCTED B PEIYNETATE WIEHEHWA
CTRYETY Db HACASACTEEHHOM MATEQHAND, BOIHHMEHOBEHEA HOBLK KOMOHHALKA
FEHOE MNK EMMAHKA HA #X PEIEMTHE GEETOPOE DKy EANUSR Cpens.

HamersueocTe BEITNAOWT KAk NPOTHEONONOERECTE HACHEOOTEEHHOCTH, HD
EMBECTE © TEM 00A 3TH CECHCTEBA TECHD CEFM3HHBbI, TAK KK M3MEHROTCA HECnan-
CTEEHHEE JA0ATEH — N2HEl, ONPegenainlFEe DadBrTHe Tax MNK MHbBIX NPHR3HAK0BE.
Ecmw G penponyeuma sonekyn JHE scerna nponcxandng ¢ aboonimHoR ToM-
HOCTBIO, TO NP DEIMHIREHNIA OPTAHKSMOE OCYILECTENANACH Obl NDEEMCTEEH-
HOCTh TOMABKD CYLSCTROBABLIMK MDEXLE NOHIHAK0R, B 3708 CNyYae nprcnocod-
NEHAE BAADE K MEHAILIMMCA YENOBHRM CRELM OK33AN0C0 Obl HEBOIMOEHDIM,

HameruBocTs COa0aeT pasHonipasHei MaTepkan Ond ecTeCTEeHHO oT-
Gopa, T. 8. oTHopa Hawdones NpUcnocoBnerHby ocoler K EOHKRETHLM YCNOoRMH-
SN CYLUECTECERHNR B NPWPOOHEE YONOEWAL. A 3T0, B CEOD DHEpens, NPHECOSMT
E. NOSENEHHAE HOBLLY IIIZICIFIM. EWMIAHM, HOBRX BN OO0E OPpraHiaMoe.

PocT ¥ pasaWTie, CnocolHocTh K DaIBdTHiG — BCeoBlles CRONCTED MATE[HIE,
Mo, PASBHTIAERM MOHHMAKOT HEoBPATHMOS HANPABMEHHDE JAK0HRTMEDHOE LIk
HEHWe OOBERTOR KMBOR W HERWBOA NpWPodbl. B peayibTaTe passiTHe BoaHWka-
BT HOB0E KAYECTERHHOS COCTOAHWE O0LERTA, BCNEOCTEWE KOTODOND HAMEHAETCR
Bro COCTAR WK CYDYETYDE. PaspuTie oColi NEeOcTIBNeRs MHOHBHIYANEHEM
OEIBHTHEM, UKW OHTOMEHS20M (0T Mped. omios — CYLLES W JENSSIS — NPOECs-
NEHKUE, BOZHMEHOBEEHHME], 3 PE3BEUTHE XHEON NPHPCOE — WCTORWHECEMRM DasaM-
THEM, N SEBOTRILHEA.

Ha MPOTHEEHWW OHTOrEH23a NCTaneHHO | NoCne0e8aTensxH0 NpoABNATCH
HMHOWMBWOYENbHBIE MPWAIHEEK KX CEOACTER DRPTEHNMIMNDE. B ccHoBe 3TOro nesEr
NO3TANHIA DEANHIALAN RACNEOCTEEHHOR NDONDEMsAbL

HEIARACHMO OT CNOGOGaE DASMHOMEHHR BOE A0YepHMe 0000, 00pASYIoLLM-
BCA N3 OOHOR IAT0TH WK CNOP6L, NOYKA W KNETEA, NONYYA0T D HAcneacTey
TONBE0 MEHETIYECEYI0 WHDORMALMID, T. 8. BOSMOEHOCTE NPOABMTE T8 MKW MHbIES
npuadakd, Paisuiie conpoBosaasTtcd pOcToM. B Npoueccs passuTig BO3HM-
ESET ChneuwpHHecKan CTRYETYRHO-PYHELMOHaNEHAR OpraHM3auda MHOMEaa,

8 YEaNWHEHHE 8ro MaCcoH (pa3sepos Tend) odyCnasneso pENPOOyKLUHER MaKpa-
MONEKYN, 3NEMEHTARHLE CTOYETYR ENETOE M CAMME KNST0K.

=
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MocTopuysckoe pAIBUTHE, MNW SEQMOUWMA, — STo HeofipatvMoe M HaNpas-
MEHHDE PE3BEATHE EUEOA NPUEOGLL, CONPOBOENaLEacA NpHoipaTeHren npe-
cnocofneHyi, oOpa30BAHWMEM HOBLX BMOODE M NPOrPECCHEHBIM YOIOMHEHMERM
HHIHM, B TAKEE BHMWUPAHHMEM NpEXOE CyWEBcTECEABWWE thopM. PeIynsrarom
AROMKILMA ABNAETCH BOE MHOMOORE3ME BMUBLE DRrEHWAMOE HAa 3amne,

BoaHvgkHOBEHME OTOSNLHONE MEYNME OPraHMEMoE NMPUHATD HASKEBATE drmo-
reHeIoM (0T rpey. phion — pofl, NNeMA w rened). Mo STHM NOHHKE0T Nponc-
NOMORHUE 1 PAIAKMTIHE KIWNHOR CMOCTEMATHWHYECKDR TRyt KEBOTHBE MKW
pacTedwid, HanpuMep, @@noreses <oOpaoBLy SUBOTHRX — NPOWCKOKIEHNE,
FAARMTHAE A CHCTEMATHAKR THMNA NO0OBLIXT AHTRONDMEHES — BEHAKHEEHAE
W CTAHOBN2HAE YENOSea M T, 1L

PasapaxumocTe, JIoBoR opradnas HEPA3phiBHo CEA3AH C OKDYHKAKILLLER Cpe-
A0 OH HIANEKAST 13 HEE NMTATENEHLIE BEWECTRE, NONRSRrAeTCA BOIMEACTRAK
GnarcnpUATHRE U HEBREroNPEATHLE GRAKTOROS Cpe i, BCTYNaaT B0 BEaMbac-
OEACTEAS C ADYNAME ORTEHAIMAMKE W T, 0 B npoueccs 3n00i09Ke Y SHBLI Opra-
HHAMOE BhIpaloTanocs ¥ 3aKpeniioce CBORCTRD MaBWDaTenpHD PEArMpOBaTL
HA CAkbIE PRIHOODDAIHLE BHELLHWE BOSNeRCTRMA, 3T0 CEMACTRO HOCKT HAZEA-
HME DEINDANHMOCTH, BCoAKDE HIMEHEHNE OKPYRIRWE 00TaHNEM WA
CPEab NPencTAsMRET CoDOR MO OTHOMLEHWID K HEMY PaEINRKEHWE, 3 Br0 peak-
UHA HE BHELNAE DEIODEHHTEN CIHAT NOEA3aTenel oro YWBCTEMTENRHOCTIA
H NPOABNSHEEM DAZO0EKAMOCTI.

PESELMA MHOMMERETOYHLE EMBOTHEHX H3 Da3ORaE#eHHs OCYLUSCTEARSTCA
C YHACTHEM HEPEHOH CHCTEME M HESRIBASTCA Dehmaxcos.

JpraHusmMel, HE MMEDLWHME HEPEHOR CACTEMEl, HAMPWMED NPOCTERAWMES M
PACTEHWA, MHIWLESHE W pednakcos. Mx peaKUMK, BRIDSHENHUMECH B HIMEHEHN
HAPEKTERE OEVMHEHMA MNW POCTE, NPWHATD HA3BIBAETE TAKCHOCSME [OT rpe.q.
{3xis — PAECAONOHEHUE] MK TROMHAMEAME (0T rped. ropos — NOBopT, Hanpas-
nexue), nPKXGAEMRAR NPW KM 0503HaAYSHWHY HEA3R3HWE pasapaxnTand. Hanpumeap,
EOTOTEECHE — OBMHEHME OOHODKRETOYHLIX E CEBETY, X8MOTAECHE — NE[EAME1LE-
HWE OfFAHMAMA N0 OTHHUEHHED K EDHLEHTRALMW XMMAHScEMx BEWecTE. Kaxakii
B TAKCHCA MOEET BbiTh NOMEKHTEMBHLM WA OTRHUATENBHBM, GOHAKD BCETIa
HAHMIM MEPEMEBILEEETCA B 30HY CNTHMETEHOH KORHUSHTRAWHH TOMD WAW ¥R
BELLIECTES WO MHTEHCHEHGCTH ASRGTRHA d.‘.IHEH'-{EEr:.EIf{r PRETORE CRenb Hanipia-
MER, POTOTAKCHES Y ABMEHL IENEH0A GHLRCHAETCR TEM, YT CNocelioe & GoTo-
CARTEIY OOHOKNETOYHOS SABOTHOE NEDE HODMANbHBIE YORDSIMAK CTREMATCH K G-
NEe CCBBUEHHOMY YHaCTEY CRenbl OBUTaHMA [NONORHTENEHEE DOTOTARCKE],
Mpu 3108, SCHW Ha KERETEY BOFLEACTEYET CRET CNAWKOM CUNLHDA MHTEHCHRMD-
CTH, 870 BWIQBET NEPeMcUiBHme ODTraHAaMa B 30HY MEHBUIGA OCRELBHHOCTIA
[OTOMUATENHBIR HOTOTAKCHE) © LIS NPEOOTEDSEILLEHS rfizEnm,

Mog TRONMIMEMIA NOHAMBIDT ONPpEaendyHBl AapaxTep pocTa, EOTOpLIA
CEBOMOTEEH PRCTEHMAM. Tax, ranuortponuam (o7 rpeq. halinos — ConHue) 03qa-
4AET DOCT NOBETDRON CUCTEME DECTEHMA (CTafing, NUCTEEE] NGO HANPARMEHWE
¥ ConHuy, 8 recTponKan (o7 rpey. geg — JesMAAl — pPocT NoasemMHLlE 4acTal
[EDpHEH) B HENPEBNEHWK K LEHTRY JSMMA.

Takxe Ons PAcCTEHWA XEPEKTERHE HICTHH (0T rped. nastos — ynnotHéH-
Heil] — OEMMEHWRE OTOENBEHLE YECTEA PECTUTENBHOMD ODFEHWEME. HanpUMep



Maga 1, MHOrooEea 3me =UBers Mnpa, DoHDBHEE CROFCTES M0 BGHA MATEDIN «

ABKEHHE NACTHEE B TEYEHHE CBETOROMD AHA, IZBMCALLIEES OT NoNoseRna Cofik-
LA Ha HESOCEO0E, PEACKHTHE M IAKDMTHE BEHYHEDR UBBTEA W T, 0,

JAducrpeTHocTe. CEMO 3T0 CNOBO NPOMI0LLNG OT NATUHCKEDMD cnosa discrefus,
YTD CEHAYEET «MPEpBEBUCTRIA, PEIOANEHHBIA=. JuckpatHocTe — Boecbuwes
CEONCTES MaTEpHK. TAK, M3 KYPCa DMIMKH 1 XMBWK M3EECTHO, YTO Ka30LIA ATOM
ofocofined u COCTOMT K3 ANEMEHTEPHLIX HYACTAL W 4TO BTOME 0bpazyaT Mmone-
Ky, MNPoCTHIE MONEKYNE BXOORT B COCTEE CNOMHEN COSAMHEHHA.

HW3Hs HE 3EMNE THICKE NPORENASTCA B BAE QUCEPETHRY hopm. 3To o3Ha-
YEET, 4T0 OTOANBHEIA OPraHMEM MM WHAER BUoNOrMHECKER CUcTEME (B, Buoue-
HO3 M Op.) COCTOMT W3 OTOENBHER HI0NUPOEEHHERX, T. 8. 000coSneHH R 1Y
OrPEHH4EHHBX B NPOCTREHOTES, HO TEM HE MEHEE TEOHD CEBAZAHHLR 1 B3AMMO-
oafcTeyiowM: Masny cobol sacrai, ofpasyiowm: CTRYETY PHO- Y HELMOHANE-
Hoe egrHoTED. Hanpumeap, noboi Brn, oprasnamos BKM0YEET OTOenkeHeIE 0oo-
Gu. Teno BLCOKDOMAHWMIOBAHHONA OCobM NOCTROSHD W2 NPOCTREHCTEEHHD
OTTRaHWHEHHEX OPFEH0E, HOTOPLIE, B CEOK OMBRE0L, COGTORT W3 OTOSNbHBD
KNETOR. IHEPrETHHECKWA BnnNapaT KNeTey NPEacTEENEH OTOENbHEME MUTIEOH-
JORHAMKA, ANNAPAET cuHTE3a Bensa — pubotomMams U T. 0. BNioTE 00 MEKROMONE-
KA, KEKEA WD KOTOPBX MOKET BhINONHATE CBOK: SWHKLIMID, WMilb Dy 0y npao-
CTRAHCTREHHD M30NWEAHHOR OT AR

JMCERETHOC T CTROEHWA OFaHWIME — OGHOBS BrD CTH’&I‘H‘I’WHHI’! YIORH-
OOUEHAOCTH, OHa CoANaGT BOIMORHOCTL &8I0 NoCTOAHBONS CAamMOoBHRoENE-
HlAH I'll'ﬁl"I'EH SRMEHE “WIHOCHBLUIWXCA= CTOVETYDHLG SNEMEHTOB (MO0, $ep-
MEHTOR, GRTAHOWE0E KNETKW, LENbIX KNEToK) B3 NPeKpaniEHss BhinonHIeMon
piHILL A, JWCKPETHOC T BIAGA NPEO0ONPEAENReT BOIMORHOCTD 8ro SRONELIMMW
MyTeka rEHland Wnu YOTRaHEHWA OT DalkHOHEHIa HENDHCNOCORNEHNBIX OC0-
Bef, COMBaHBHWA W PEIMHEKEHNA WHOWBMOOBR C NONeIHbIMKE A BhXHBIHKA
MPpIHIKARME,

ABTOperynagua. 310 cnocobHOCTE BHELIX DRrEHWIM0E, OSUTAKLWME B HENPE-
PEIEHD MEHRHMUMECHA YONOEWRE OEDYERMUSAE cpeasl, NoAnspEuBaThE NOCTORH-
CTED CEOSW CTRYETYPHOH OpPraH¢3aundH, CEORACTE, $MMAYBCEOND COCTAEE W WH-
TEHCHMEHOCTE TEHEHWA PUIMONOrMYEcKEY Npouscoos — rosencTtad. Npe arom
HESOCTATOE NMOCTYINEHMA KAaEW:-NWED NMATATENEHLE BEWECTE M3 OKRYHAMILER
CpeOL MOGUIMIYaT BHYTREHHUE PEcYRoEl OpraHuzma, 8 Ma0sIToK BELI36IEAST 38-
NacaHMa 3TUE BeiecTe. NMogobHse PEIEUMA OCYIUECTENRKTOH PESHEIMEM My TAMKM
Gnarcpaps OEATENEHOCTH PETYIATOPHEX CHUCTEM — HEPEHOR, SHODERWHHOH,
HMBMMYHHDA ¥ HEXKOTODE Opyrdc. CHrHanCM ONS BEMNYEHER/BEIKNDYEHWA ToH
MNE MHOE PErynApyoWLei CHCTEME MOXaT OuMh M3IMEHEHHME EOHUEHTDALMK
EAKOTO-NMbo BRLECTER MAKM COCTOAHMA Eakni-nubo cuoTame. HacnocobHooTe
GHOROrAHECEDE CHCTEMEl NOAOEREKHERTE MIMECCTAS 3AKAHYWMBIETEA BE pAAPY-
LLEHWERM, 3 B GNy4a8 OpTaHH3Ma — ero ribensm.

PyuTMMYHOCTE. MeprooHecEus HIMEHEHWA B DERYHANLLEH CRE0E OXE3RER:0T
rayBoKoe BRMRHWE HA NpUPoAY W HE COSCTEEHHBIE PHTME opraHyamoce. B Guo-
ROTAW M0G0 PETMESHROCTER TOHFMEIOT NERUDAWHECKNE HIMEHEHWUA WHTEHCHERD-
CTH EHIMONor<eck: hyHELWR 1 GopamooipaInoeareneHeIx NpOUECCOB © pad-
NHYHEIMA NEpUogarK konalbaini (07T HECKDNEEHE CEXYHO 00 N0E ¥ CTONETHA).
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Prc. 1.3 PATMys0CTE B U800 NEAMR00E: & — KDPoTENE DUOROMHYECKRE DTl
B — CYyTorMHBIE, MECAHHEIE W MOO08EIE ETHE: B — MHOTORETHHS DWTkEl

|

}':.CIFII:ILLI'U HIEBEECTHBI CYTOHHBIE DATME! CHA K ﬁDﬂpD‘l‘EDEEHH‘H Y HanoeE2rKa, CE30H-
HE2 DHTME BETHEHDCTHA WM CNHAYKMA YW HEKOTODERX MIEKOMATEHILLAX {D‘y‘ﬂﬂ“mﬂ,

axal, Megeansi) v MHOrHe gpyriae (puc. 1.35

PUTMWYHOCTE HAMPEENEHA HA COMACOEAHAE §YVHELMA OpraHuaEmMa G OEpyssE-
HHUSH cpanoi, T 8. HE NEMCNoDCODNEHME K NERUOOMYEGEN MEHRIDWMMOR YEIo-
EWAR CYLLECTEOBAEHMA, HapylaHWe DUTMHAYECKDHA OPraHMz2auMd NpoUBCCoE
HHMEHEOASTENLHOCTH NPHEDOMT K PAINWMHHEIM BE HADYWEHWAM. Hanpumep, de-
NoBeE, He CHAABWHA BGE HOHe, YYyBCTEYET cebn nexombpoptio. MNpy Goneea
CEPLEZHLER HEPYVILEHHAY DHTMHHECKONA DPrEHNZELMY HECTYNENT PEIkne HIMe-

HEHWA MMeDCTa3E, NPMEDGALWWME K TAMENLIM NN OCTENAM.

AHEeprozaEn CHMMOCTL. AHERES TENA NEEOCTARNMOT COBOR =OTEPRIThIE: JLNA Mo-
CTYMNEHAA 3HEPMAE cHoTamsl (prc. 1.4} MNoHsTME =OTKpETaR CHOTEMA= IAMM-
CTEOBAHD M3 @s3ned. Moo 3TM NOHWMAETT GUHEMWSECKYH, T. 8. HE HEXNOALLLYH-
A B COCTOAHWIA MOKSH, CACTEMY, YOTHAYMBYHD NALLE NPW YCADBEMH HENPERLIEHOM
AOCTYNA K HER SHERMAKM 1 MaTEpMA w3eHe. Takum obpaszomM, $HMELIE DRrAHHEME



Maga 1, MHoroeboaIne MMBSTe MPpa, DOHDBHBE CBORCTES RHEDA MaTEDIR «

CYLECTEYIOT 00 TEX MO, NOKA B HHK NOCTYNART IHEPTUA M MATEQMA K3 OKDYRI0-
LWEA cpeabl, CReyeT OTMETHTE, 4TO ORIaHHMIMbl, B OTAMYHE OT OOLEKTOR HEHM-
BOH MPUROObH, OTTRAHHYEH 0T GROYAIIOILER Cpeis oBonoqEany (HapyxHas
ENETONHAA semBpada 0OHOKNETOYHbLEX, NOKPOBHAA TEAHL MHOMOKNETOMHBIX #M-
BOTHGE M PACTEHAAY, 3TH 000M0MEM DeryNHpyaT oBMeH BELLBCTE MERIY BRra-
HAIMOM W BHEIWHEA CPEA0R, CBOOAT K MAHMMYMY NOTEDK BELLECTER W NOAOEH-
KHMBIKT NPOCTPAHCTBEHHOE BAMHCTEO CUCTEME,

Tarwn oBRaIos, ¥MBLIE ORraHuEMbl PEIKD CTNHYAOTCA O OOLEETOR $HIMKH
M KHMMAK HE TONLKO CBOEA MCKNDMMTENLHOR CNOXHOCTHD M BRCOKOR CTRYKTYD-
HOM M DYHKUHOHANGHOR YNORALAOYEHHOCTHND, HO M CYLUHROCTEI NPOTEKAM0LLME
B HHX NPOLECCOS. ST CTNHYAR NPT KHIHY KIYECTEEHHD HOBME CEOACTEA,
AHBOE NPencTanseT cobol ocofio CTYNEHD DAIBITHA MATEDHM,

MHOMOYUCNERHBIE ONPEMBNEHMA CYIWHDCTH XA3HK MOXKHO CBECTH K AByM
OCHOBHLIM, COMMAcHD NERBOMY, XUaAHb ONPELENAeTca CyBcTRpaToM — HOCHTE-
NEw 88 CEORCTE, Hanpumep Senkos, Bropas rpynna onpeieneHyd onepHpyar
COBOKYNHOCTRI0 CREUMDHIBCENY DMIHKO-XNMHMECKME NPOLUECCOS, XapakTep-
HbIX [ANA KUBWE CHCTEM, KNaccuyeckos onpanengdie L, Jurenbca: «KudHb
ECTb CNOocod CYWECTROBAHWA DENKoBbX TEN, CYIIECTBEHHbLIM MOMEHTOM KOTO-
POrg ARNSETCR NOCTOAHHLIA O0MEH BELLECTS C OKDYRAWER WX NpWPOLOR, NpM-
YEM G NDEKPAULEHIKEN ITOMD ODMEHA BELLECTE NPEKDAAETCA 1 XW3Hb, 4TO NDH-
BOAWT B PasnekeHnls Genkds — fulle HOopMancHl MoxeT ObiTh OTHECEHD
K MEQBEOA KATEMORHK, TAK Kak JHMenss HMen 8 Br0y He codoTeerHo Oenkd,
A CTRYKTYDG, COaepsaMe Senok, G OpyToR CTOROHG, 05MEH BRLLECTE TAKHE HE
MOKET CTYRATE EOMHCTEEHHLIM KDHTEDHEM XH3HY, 03 W CaM HYXA3ETCH B 00b-
SCHEHHH NP NOCPSNCTEE RAIHN,

B 3akpaTod cioTeme olkiei 8a- Omeputian cucTema ofasenunaeTes
LUSCTROM W 3HEAMHER & GREYRE- BRILIBCTROM W SHERNAaE
HOLLLE ) Cpe il i MPCME RO T i ORPYEAHILE R COenH
n B
—

Peic. 1.4, 3akpeTan (A} 0 OTEpeITaA (B]) CHCTERME
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OnpegenaHKe &UaHN k3K 0coboi fopMs DBMKEHNE METEDHK, KOTORAR BO3-
HUENE HE ONpenendHHoM 3Tane 28 passEMTHR, ABNSeTCR Bceobugun. Baxuos
CREOCTEME, BRTEKSELWEE M2 STOMD ONPEOSNEHWA, COCTONT B HAOENSHHK ¥KHERIX
0OBEETOE CREUMpHYECENMY KEHSECTEAMH, HE CEOOMMEMKE NMLE K SUIMkED-x8-
MIAHBCKHE I2ROHOMERHDCTARM,. DOHAKD CROXHOCTE XHSHEHHE AENEHHA JATRYE-
HARET (hOpPMYyNHPOBEY DOHOZHIYHOID ONPEOENSHWA MA3HK. MeoroswcneHHe s
TREKTOBEM &8 CYyLHOCTH DEaNUYAKTCR B 38EMCHMOCTIA OT TOMD, KEEWS CEORCTES
HHMEOMD AETOPLI TRSKTOEOE CHUTAKT HAWGORES IHAYHMBINMKH. COEREMEHHOMY Co-
CTOAHMID P23IBMTIAR GUONOTHM NyHLEe BOEMD CODTEETCTEYST NPEAsnaHe HHs-
Hi, SAHHOE OTEHECTEEHHBIM yHEHRIM M. B. BonsxsHwTedtom: «Xuewe Tang,
CYUSCTEVROLME Ha Jesuns, NpegcTaanmT cobof OTEDLITEE CAMODErynHDYHI-
WHECA ¥ CAMOBDCADOHIBONALIWECH CHOTEME, MOCTROSHHEIE M3 OHOMDTHME-
P08 — Oenkos ¥ HYKNERHDBAIK KHCROTY

= OMOPHBIE TOUKM
L 2

HMBRIE CHCTEME NACABNAKT OOWME CEORCTER, DTINYSROILUME KK OT ODLEKTOR HEEN-
BO@ NEs ok,

B HywnousOBRE KMCADTE 0SECNEYUBRT (DEHEHWE, MEpEOEYY W DEanEIaum Ha-
CNEOCTEEHHOA WHEIDPMALFW B0 BCEX KNETEax

& B ocHoBs NpOUSCLOE METahonMaMa NEEaT BIaHMMONgRcTEWA DDMEMASECEEY KOng-
W DT C OpY RO,

B OfsBHHGIE NPOUESCCH B SMB0M BEUESCTEE focdapa oDECnEHHBaNT MNOMEDcTas —
MOCTOAHCTED CTRYSTYDHO- Y HEYMDHAN SO OPrEHUAALMA CHOTE ML

I e
. -\___________H-_Eﬂi'ﬂl:hl M 3A0AHWMA ONA TIDB-TDFEHL_,,,

-

Mepe-qucn«TE ¥ OXapaKTe e 3iTe Ol CROACTER MUBRE CHCTEM,

Eakes MeTFIOMMWECKeE NPOUBCcCE NPOTEKaT Ha YRoBHe Guocdepu? B ud
NOMHUHNTMANEHOE SHS4EHME N7 AWBLE ODrEHWSIA0E, 0OMTANLLME HA HALWERA nNna-
HeTe?

3  KaKk NpoABARICTCA DEINHL e CRONCTRES MHBONT Ha PaanmykbLl ¥O0aHE OpraHuaa-
UM T



Ohaop NPpoARENHOND MaTERHANS rMaks 1

<7i]

OCHOBHBIE NONOXEHAA

ol BBLOgneHie yROoBHER OpraiH3aUMe KHBOA MaTepHH NOIB0NAST Hanbo-
NEE MONHD KADAKTERMA0BATE OTOENEHEIE NRPOABNSHEA SWAHENEATENEHOCTA,
ABNRIGUMECH OCHOB0H BrpadoTrr oBOBILEHHLX NPeOCTIBNEHMRA O HHIHMW,

OcHoBA BOEX ABNEHWA XKIHK — MNPOWECCH MERMONEKYIAPHOND BI3N-
MONEACTRWA ODTAHWMECENE CORIHHEHIEA.

MeTafonmyecers NPOUSCchl NOKANKMEOBAHEI B ONPEOanEHHEX OTOSNax
KNETEW — ANEMEHTERHON CTOVETYRPHRO- Iy HELMOHENEHON 8 0HHMLE! BAFHA.

B mMHOroKNeToHHED OpTaHnaMar KNETEW DOPAZYIDT TEEHA — COBORYTIHD-
CTH KNETOK PE3NKHHER ENETOMHEIE THNOE M MEXENSTOMNHOM BEWECTER, CHA-
SHHHEIX BEINONHEHHEM OBz GyvHELAN. W3 Hne (hopMapyeoToH Qpradsl 1 cl-
CTE8bI ODFAHOR, COCTARMIOLHE TEND GCOBH,

Opramiam, Wk ocods, NPEOCTAEMET CO00A CAMOCTOATENLHYD, CBO-
GOAHD CYUBCTEVEMLYID & cooBluecTee cede noaotHbx 1 APy OpraHHE-
ROE BAONOMASECKYID CHOTEMY, OONATLaKLY I ONPEIENEHH M NEHOTIANGM,

Bug npeactasmmer coboid croTany HaaoRraHWaseEHHOM YRpoEHA. By-
AOKM NPUHATO CHATATE COBOEYTHOCTE DCOGER, CHOOHLIX MO CTRYKTYRHD-
YHELMOHANEHDIA OPTAHWIEALMK, BOHHLX N0 NDOWCHKEEGEHAD, CRXOOHBbIX
B CBOWE NOBEOSHYECKME PESKLMAX, HMEDLME O0WHAKOELIA KSPWUOTAN, 3aH1-
MEHHLWE onpaasngdHHplil apaan obutadkA, cEobOOHO CRPSLIMBEHILMECR
MENIY COO0RA W 0A0WHE NAOI0SHTOS NOTOMCTED, 3 TAKKE BIaMMOOERACTEY-
KM ONPEOENEHHbIM 00PA30M ¢ DakTopamMi cpedbl 1 NPeOCTARMTENAMK
OpyTiax BUO0s. BONbUWHCTED BA0E, BXI0YAEA IHABMWYHDIE — 3aMAMA-
WHE HEGONBILIME M OFDEHHSEHHDIE ADEANN, NPEOCTABNEHE PAaIHOODDAI Hbi-
M MIONYNSELHARE, TTONYNAUMA — COBMYTHOCTE OPTaHUIM0oE 000N W TOr
¥EB BHMOA, SAHWMALLME GpEan BHYTRK OSwupHore mMecToabnTadue Broa,
PEANBHD CERELLWERNLLMXCHE MEXDY COS0H 1 DAKMUMX NNOO0BHTOR TOTOM-
CTRO, KOTOPOS HACHEOYET NPWIHAKK, A0aNTHEHLIE ANA OGUTATENSR OEHHON
TEPRATOEMH. TNoMyNALMKY W3oNUPOERHR OPYT OT APYTE PEENHHHEMIA NEorpa-
WHECEMMM, FKONOMAHECENBK MW BUONOTHBCKAMM MEXEHAEMARMA.

Bk #HBbIX OprAHM3MOE MHTEMDWUPOBAHL B CODMMUBCTER MMBbIX Opra-
HHAMOB — DHOUEHDIL, B KOTORbIX BMOE CHEIIAHE NALLLEELIMEA M MHEOTHMA
ARy TN BIZMMOLSACTRRAMM,

COoRORYTHGG T DHOretUeH030s GopsupyeT Duochepy B uanow, B Guo-
CHepe KHBRE Opranuakel Dnanefapa odeny BRLLBCTE OCYLBCTEIAIIT HE-
NPEQSEHLIR EPYTOBOROT SNSMEHTIE W MONSKYN.

Boa ®MELIE CHCTEMLI PA3NWYHOMD MEREPXHYECKOND YPOEHA DRraqH13aE-
LMK MPOARARIT NEHMHLANAANEHD O0MHAKDBRIE CEONCTER, KBYECTEEHHD 1 KO-
AHMHECTEEHHD OTAMYEHNUME 3¥HMEDE 0T 00LEKTOS HEXMWEDN NDHPOOEL.




Masa 1, Myoroohipadss $uaora Mepa, QCHOEHRIE (RORITED RABOH MaTEWR

] CRSUMANGHOCTE — BUONOT, BUONOTHE (OT rped. oS — SU3Hs W IDgos —
HAy®a) MIY4aeT RWaHb BO BCEX €@ NPoABNeHUAX. COBPEMEHHAR OHONOrig
YROOMT EORHAMY B APEEHOCTE ¥ GEpET HaYano B crpaHax CpeaussmHomMo-
pos (Apesdud Ervnet, Apesdas Mpewwa). B XX B, pesko BO3pocno 4Hcnn
WAYUAEMBIX BHONOramMy 00LEKTOR, NOITOoMY GOTAHWKA, J00N0TMA TORE CTANM
APOBTECH Ha PA3ARNK, KOTODE BROCNEACTEWH COROIMUPOBANMCE B CAMO-
CTOATEABHEE OTRACHH BHONCOrAN [AMEDUON0TAN, THCTONOME, MUKRoBHoNo-
MAs W T A.] B COOTBRTCTEAM C YROBHEM DRrasiaaunn. B HacToRWes Bpems
patora BUonoros NPUoDPETABT OrPoOMHOE NPAKTHUYECKDE IHAYEHILE LNE Me-
OWMLMHBI, CENLCKDTD XO3AACTEA, NPOMBIWUASHHOCTH, PAIYMHOID WCNONLI0-
BAHMA NPUPOAHLIX PECYPCOS W OXPatt NPUDOaL, NPOBOAMTCH MHOMD MHTE-
PECHLIX WCCNELOBIHMA, OCoBeHHD B Takux oONacTax, kak DUOTEXHONIAN,
FEHHAA MHKEHEDWA, 1 MHOTHX ARYTAX,

MPOBNEMHBIE OBMIACTH

i 1. Karopod KpUTEDHM BROENEHHA OTAENbHBN YOOBHEH OpraHH3auug
®HBOH MaTepniaT
2. B e NPWHLHNTHATDHE DAINWIAR CEORCTE MHEOA W HERNBOR MaTe-
pan?
3. B 98m 3axmOYaBTCh HerlxoOHMICTE KAYECTREHHDR XapaKTepucTHd
CRONCTR MUBOroT

a1, Kakoe SHAYEHWE LA DAsEUTAd SHONOrYeckus HayK WMERT Bhiiene:
HHE DATNHYHBX YOORHER ORraHMIaLmMmT
2. KaK Ha MONeKyNapH-reHeTHYSckoM YRORHE NPOSENasTCA WenocTs
HOCTE OpraHEIMa?

IALAHMA

= 1. OXapasTepdavATe NpUaHasy ¥ CEORCTES YeNOBEKa H3 Pa3nHMHbIE
YERORHAK GRIAHNIALMN,
2. CPABHUTE CYLWHOCTE NPOUECCOR ODMaHa BELLECTRE B HEXKHEOR NOMOo-
e | META0oNMAkA,
3. ChoprMyNpyaTe ONPeieneHie NOHATHA “%H3Hbe:.




BO3HWKHOBeHWEe XXW3HWU Ha 3emMmne

YacTo yIREpKIANT, YTD B HACTOSULEE BPSMA HREEITGR BGE
YONOAKS ANA BOHEKHOEEHHS FTHMATAENHYE KABWY CYRBcTn
KOTOOWE AMBRRCE K0rad=10, Ho goni G Co@ac B KIkom-
MK TENNIR MANBHERTR BO00EAE, CONEREALLIM BOE Heod-
XONMMLE GO INNHIHER F hOGHans W Decryniom Boansa-
GTEWAS CEETH, TR, INAKTRRHICTER W T, 1., SHMWRECTM
phpaaceascs Ganok, cnocobHuil K ganspiused pci Honee
GO NpEEpaLreHnen, 10 37T i seaagneins Gun
Gl PRADYIIEH ANK DOTHLEH, 410 (a0 HEB0IMIXHD
B NEQHGD 00 BOIHEEHDEEHHA AMBWE CYILECTE,

Yamra Japaey

H3 3T0H rnaBel B Y3HSETE, STO BOMBOC

O MPOHCKORTEHWH WH3HE HE FEMAS, 8 Tak-
e, BEQOHTHD, W HI QPHX MTSHETEX MHEX
FEEIAHBX CHCTEM BOTHOREN YETOBSKS

0 TN MO, KSE OF HEYA OCOIHEESTE Celn
Hanoaowom, CTan NOIH3BaTs COOR opra-
HMIM M DEDVRENLHE MED, TTepasie nonsiT-
it TEODETHYECKIND DEDEWSHAR BONpOCa
0 NEPOHCKGRIEHHN KHIHN HE FEMAS BOC-
XOART K FyROR0E QDEaH0CTH M HOCRT OTne-
HATOK TEX OOUMN BOIZEHRE HE XKHay0
MPHEOAY, KOTODEES CEORCTEEHHE Ka¥ 08
aftaxe. B S1oM MRass gil fIo3HAKOMK TECL

C CORDEMBHHEIMK NEACTARMEHHRMK

O BOSHMEHOBER M XKRIHH, _!.".IHEEI e, KaxMe
BOMPOCH GCTARTER HEPEIDRUESHHEME

A0 HACTORLErD 8emMEHH.
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2.1.: WcTtopwa npepcraeneHnmn
<o+ 0 BO3HMKHOBEHWM XWU3HW

MHOMOTRCAYERETHAR MCTORKA Homo sapiens sHang He DOHY TUROTESY

0 MYTAX BOFHVEHDEEHKA HW3HH M 0 MECTE YENOBEXE B CHOTEME MWBLX CYLUECTE.
B sTtom BONpOCE © OpPESHOCTH CYWESCTEYHIT OBE NPOTHEOMDNOEHEES TOMKW
apeHrA. B COOTEETCTEMH C NEPEDA YTEEPHEASTCH BOZMINEHROCTE NPONGHIHOE-



e

Mnana & EoosmacHomessee Kuas sa Seane
HHA HWBOTD M3 HEXMBOTD — TEODKA alknoreqdess. NpaacTaBuTeny Teome Guo-
rERE38 OTPMLAKNT CAMONPOMIEONEHOE JAaROKOEHWE XuaHn. MocnagHes Bo3spe-
HHE MPH GANEHERLIEM DA3EMTHN NOVEDOHT K BERIBOOY, HT0 XWIHE CTONL ¥E CTEPA,
KA WM HEXMEAA MATERMA. Bokpyr amMx gByd HENP3SENEHWA W NEODUCEO@AN Cnop
0 EDSHHUEHOEEHWK ¥H3HW HE BCEM NPOTREEHWHA MCTORMH YHENOES4¥EeSTES.
CospameqHBIS EDIIPEHMA NOIEQNAKT TONBKD NOCTAEWMTE STOT COOQR Ha CTRO-
Mo HAYHHYH NOYEY ¥ TEM CaMEIR 0B0CHOEATE NPEEMNEHOCTE TEODHMK B0NOraHez4a.
CHM DA0T BEOSMORHOCTE HEMETHTE TE GEETORE, EOTOREE NPMESNH K NpEERaULe-
HHH HEMEOH METERHM B XY, U TE MyTH SEQMKLMKW BELUECTE, KOTODEE MOTTH
MEHBSCTA E BO3HWEHDESHUKD EABOTD.

2.1.1. NpepcragneHnn ApeBHWX
W cpeaHepeoBRIX hinocodon

CHui ypoeSHE aHEHWA B JpeaHer MUps Gheiln HEBRICOE, M MCNoOcTECBIR-
WE B TO BPEMA NPESCTAENSHWA OTNMHEMMCE CEOSN EHTaCTUYHOCTe. Ooo-
BEHHD 3T OTHOCKTCA K TAKMY SEMSHARD, KaE DARIMHOREHRE, Tak, rpeyecKkHi
thiancCcog SMnenokn (V 8. 00 W, 3.) NPENHCEIBAN JEPEELAM CNoCoDHOCTE HECTH
FAua. MNosToMY HEYAMBATENEHD, YTO OE#e TEK0E KYNHLIA y4EHsE, KAk ApncTa-
Tane {1V B. 00 H. 3.}, BRICE33LIEAN BHANOTHYHEES, HENEMNLE, ¢ HALEH TOYEK 3pa-
HWA, Barnagsl. Hessanwe cnocofoR PASMHOKEHWE MHOTHY SMEOTHRN M DACTE-
HIAR GAVAOANGD, NMO-BAOMBE0MY, DEYAHGE TOND, 4T0 008 HAE CYUTAR0CEL BO3-
MOXHEIM BOIHWEHDBEHMNE HKHALIX CYLECTE WK 13 HE]JTB-I:-I.:( DCTAMEDR, WA M3
HEQOraHWYSCEME BEEWECTE. HEanpUMep, BLIAM ADKCTOTENE NPHNHMCEIBAN NPOWE-
OB OEHWE M3 MBCE, KNONEM — W3 COKOE TENA ¥UBEOTHRIX, 3 NODMOSELIM YHEREAM —
113 MN3 NPYa08.

CReoyeT OTMETHTh, HT0 BONQOC O NGO E R MAEHA H SeMne B uep-
KOBHOR CRE0e He CToAN, BCA Hayka Toro apesieqs Ghila uepkoBHOR. Barnapm Ha
MpoUCEOENSHAE BaHA B CpanHae B85 CNenyaT TAKHE PACUEBHWERTEL K3K Cnam,-
CTEME HEEEXECTER, KOTOROE N MEDE HEKONNEHAR 3HEHWA yoTynana secto Go-
nes NporpeECcHEHEIM NPegoTEENeHWAM. DoHaKD, NoOCKONERY BETODATET ADMCTO-
TENA NOOGEEEHEANCA CReIHEBEE0B0H UEDEONLE, WOEA CAMENDOMIBONLHOTE
FAROIEHRWA TOCROCTROEANA B YMaE ONATENEHDE BDEME W HanNDaBmana coan-
HEEBKOELIX 2MXWMUAKDSE HA NOHCEN PEUENTE MCEYCCTEEHHDI NPEENELLEHISR HE-
HWBOND BESLWECTES B XUEYH matepu. Copa OTHOCATCA PEUSNTH NQWMIOTOENEe-
HMA MEILLER 13 MUBHALE NMPM NOMOME «QepMeHTa:, BCXOORIETD OT MPasHoH
CUlEs b, NRANDTORNSHME YEOBEKDE W3 THAUAE RAQROCTER YEnOBeseCkons
TEMA — MO W EQOBM, 3 TaKCKE MHONE OyTee,

E Gones nozgHeEse BPEMA OTEPLITHE MUKROCEONA PARCLMEWND NREgCTESNE -
HWA O CTRODEHHMH ORIAEHAEME W NOKE3AND CNOXHDCTE CTROSHWA TEKWE, HANpURED,
CYLECTE, KA HACEEDMENS, KOTODRE 00 TOND NPMHSUCIANMCE K NPOCTERLLMM ORra-
HHaMaM, B COOTEBETCTEMW C 3THM OuiNa B3ATA NOM COMHEHWE 11 CAM BOIMON-
HOCTE WX 3AD0OHOEHNA M5 HEEWBND BRILECTER,

Mepaxe ONeIThl B 3TOM HAMPAEENEHWE MEWHEANEXAT MTANEAHCEOMY VHEHORMY
. Pegk (cepaawaa XV ). OH HEEPBIN MACE EMCESA, HE DrPEHHSHERHUEN nO-
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CTYN BOGEOYXE, W MOKE3EN, 4TD MpM 3708 HA MACE HE NORENAETCA NUHAHOE MAGC-
HOW MYEN, KOTOREA OfpHO OTENANLIBAET ONBONOTEODEHHBIE ARLLA HA THARLLEM
MACE, W B HEM NOABNATCR YepBechpaiime nuaHed, Takvm ofpasom, ¥ ana
ATHX HACEKOMBIX OXAIANCA CNPABEANMBbIK NRAHLKN «BCE KrBoe M3 XMBoros,

HpeieeMaiHD BE3HBI B 3TOM OTHOIWEHWW E3MMAgLL AHMHMACKDTD y4EHOorD
Y. Mapean (¥VI 2.]. EMy npusagnexdr Gonsuwnid HaydHeld TpYD, B KOTOROM OH
MNPOBOINACAN NPHHLEN «Bod kupoe — 13 afuas, Npaena, » Fapeed oToan 0ans
MNPASRCTABRNSHIAM CHOSR anaxm, AONYCKad BOISM0NHOC T CAMOISDONIEHER [N\
TARMHE HHBOTHRIE, KAE H2CEK0MBIE N SE0Ed,

C opyroi CTOPOoHE, GRarogaps MUEROCEony OenD OTERRITD CYLLBCTROBAHME
OrPOREHONT HHGNE MENEHARILIAY ¥WERX CYLUSCTE, OpraHMs0EaHHEX SWE NpoLwe,
Y HACEKOMBIE, YEDBM 1 ODYTHE, 13 DAHEE WABCOTHRN MBOTHMM, K 3T0My Ce-
Oyer aobasume ewe W MUKRODDraHHAIMNG, B OrpobMAbls KONAYSCTEIX 3acena-
WHE PRCTEORL QprandeCKny BEWeCTE, OOLACHITE NOARNEHHE KOTODBIX B 3THX
Cpanax B To Bpena Beino HeeoamoxHo. MNogobiwe ofcTosmanscTea Gnaronps-
ATCTEDEENHA TOMY, HTO WOEA CAMDIAPMEHAEHAS NONYHMNE KEXYILSECH NogEpe-
(R R [N

Coenw pafor DaHHoro Hangaene e CREOVET OTMETTE NERERIE NO BREeMEHA
BHCMBDHMEHTANRHEE WOCHEMOEAHHE WRNAHOCKOMD CeAnweHHura [ Hiagresa
(1748), koropefl HANONHEHHEIE MWTATENLRHRKM DACTREODOM KONBLI NOOBESQran HA-
rOSBAHMKI HA TNEHUME YA Bricokas TaMnNepaTypa, no ers MHEHHE, OOnHHE
Beina yEHTE BOE 3aPOIILUN, KOTORE MOTTH Dt NROHHEHYTE B KONDY H3BHE, T
HIE MEHEBE COYCTA BECKONBED HEN B COCYOAK BHOBL NOABNAMMG D MAKDOGDCEHNI-
hibd, STO CAVHHND 108 HAAresMa eonpoieisitini BokaIaTenboTROM M S0 -
OSHWA M3 HEKHBEON MATERKHM.

BarnAos v vccnanoeadine HUOresma HawnM WHpossHi OTonse CREEM YYE kD
TOND BPEMEHA M EONND BUE CRYHMNK GNopol TEopMy camolapoensHen. Muo-
rMME yHEHBIE NOETORANY W MogUhMEMPOEENY ONSTE MPNaHOCKSTD CEALBHHWER,
HO HE BOSrOA NOMYYand oOUHIKOERS DE3VNETATH.

2.1.2. Pabotwi 1. Nacrepa

OEOHYATENEHD ONPOSENInM BO330EHMA 0 CaMO3apoEasHud  GnecTrwme
MoonegoBEaHMA paduysceoro  amukpobnonora iy MNactepa, npoBenSHHBIE
B 70-x rm. XiX 8. ¥onex smax pabor Gein noOroToENEH PRAOOM NPEOLLISCTEYRILLMK
BECNEDAMEHTO,

Enaronapa NPEEPAcHD IMYMAHHBW W OCYILIBCTEMEHHLIM W 3ECTHEDHRMEH -
Tam MNacTep caor NPYMOAETE CEOMM 3EKMOMEHAAM MCKMOHHTENEHYD yienMTens-
HOCTR. MNocnagHre HMENM UENRD HE TOMLKD OOKE3ETE NPAEMNEHOCTE NORKE-
HWIA BETOPE, HO W BRIFEMTE OwWwMixM 2 NpOTHEHWEOE W BCEPEITE NPHHMHB
OTOENLHbER Y OEaY 50 NPE et TREHHRKOE,

Mactep aanonHan kKondy NATATENLHOA CRenod, a rEnBuky npRosesan
S-obpazvyn dopay (prc. 2.1). Ennasedmnem 3 kondel BeIFQHANCH BO3OYE, KOTO-
PeA NpH DCThIBEHAM ®MOKDCT BOZEpaWEancs obpatHo. MukpoopraHyasel va
BO3OYAE MM 3TOM OCBOANd HE MErMbe Wweixs, W ®ORDCcTe B COCYOe OGTREANA0kR
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OTIROMBH,

NPOHKAKE KT 8 kondy. .

P, 2.1, Onsime 1. MacTepa
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CTERMILHON HEONPegENEHHD gonra. CToMNo ToMNRKD OTPE3ETH WeRky konbsl, K8k
YEPEA HECKONBED AHERA B ®UOKOCTA NOARNANMGH SaKTepry, NOSAENEHHA MK MO -
HO BN TakHe Ao0HThcA, HAKNeHAA BannoH M CMBIBER MHUKDOODIAHNIMb, GCEE-
e B Warabe Tpyhen,

Patiome MacTepa ABMNUCE NERENOMHERM MOMEBHTOM B WCTORMK Y4EHHA
0 NpoMCEoEOEHAK Xuadn. Bonpoc o caMoagposkgeHMi B TOM BHOE, B KaKomM OH
B nocragned p XV v XV gp., PAspelwwice 8 OTPHUATENBHORM CRMBCHE,
A NpAHLWAN «BoE xMBoe — W3 =HMBOTO [N BCEX WIBECTHBbIX CHYURERCTE CTan o
NPEEY CYMTATRCH CNDBDEONMELM W HE 3HEA0ULAM HW DOHOND BCENDYEHEA

Bonpoc o NPOMCEOsOEHMK EM3HW, OOHAKD, He Obin paspawéaH onamame Ma-
CcTEpE — DH G&in TONBED 3AHOBD NepedopMyNUpPOBEH, HD HA 3T0T PAZ BMOMNHE
HAYHHD, KK BOIHHENM RUBGE ORradHamblT 31omy cnocoloraosane yrayDneHme
NPSECTABMEHWA O HWIHH, QCobeHHD YHEHHE O KNETKE K8k OGCHOBE CTROSHNR
ORraHE3IMOR, 1 D&IEdETHIE rako-xupieckry Hayk, Nocne Macrepa 8 yieHHK
O MPOHCEOHIEHWAW REUEAHE HHA MUEEI00PrAHMAME BODELE, HH MABBCTHLIE HaM DAXE
HEWEONEE NPOCTO YOCTRPOBHHEIE MX NPEOCTARMTENN HE PacCMATRWEANTCA Hone-
LS KaE WCTOMHAKH NOABNEHHA B CORBREMEHHLN YCNOBMAKX DONEE CHOMKHLI MEBHX
CYWECTs, BONpoc aTor NepenocTon Ha KNETEY C 86 CNOXHLIM XMMHYECKUM CO-
CTanoM W CTRoSHkER, Npolinessa nolyaeT Gonese K0HKPETHYIO BoDMyiHpoREY,
WAO CTABMTCA BOMPOC HE TOMSKD O MPOWMCHOMOEHAK MPOCTEAIWLME KNETOK, HO
M O BOSMOMHOCTH KX MCKYCCTEEHHOMD CO30AHWA M3 HEODTEHWYECKWE BEWEBCTE,

Hﬂﬂﬂﬂ'ﬁl’ COTHK BHOGBE NORBHNMCL CTARRIC NPELCTAagNeEHNA O HENPEDHEHROCTIA
i BEUHOCTH EATHN, TAKKE BOODYEEHHBE HOBERLUWME ADCTESHHWAMK B 00NaCTH
BAOMGTIAE, ACTROHORAN M OUEEKA,

2.1.3. Teopr BEYHOCTH MHUIHMW

TEOpKMA BEYHOCTA EWIHKA BOIHWENN NONTH OQHORDEMEHHG © NOFEENEHREM
pabot J1. Macrepa W HA NEPBLA BIMAL ABARIOTCA NOTHHECKMM BRBOOOM M3
MOCNEgHHY.

OnHoi M3 nepEslx NOO0OHEIX TEOPKHR CASOYET NPUEHATE TEOHK MAHCTED-
MM, B DCHOBHON CEBOSEA GopMe NPOS0SMall8HHEY K HEsEUEHs yHEHBIM [ PrxTe-
pon B 1865 r CornacHn PYxTEDY, ®M3Hb H3 JEsMNE HE BOIHKKANA M3 HEopraHn-
YECKMN ASLLBCTE, 3 Osina 3aHECEHD G ODYTHE NNAHET, B CEASK C ATWM BOTECTREEH-
HO BOIHWEAN BOMNROC O TOM, HACKONLED BOZMOKHD TAKDE NEREHaCEHWE HH3IHW
C OOHOMA NNEHETE HE QYT YH HEPES DE30anaWMe M OrE0MHRIE NRPOCTPAHCTEA.
Aoeoasl & NOAESY BOIMICEHOCTH TEKOMD X008 cobeitiid Hepnanics 8 oGnacTi
P IdEY, BEb IALMTHREAMK GAHHDER TEQRAN ARFATECH B NEQEYID O4EDe Qb Npe -
CTABMTENA ATON HAYEM — BROARLLMECA yeiung T Fenssaronot, § Tomcos, G, Ap-
pexsnye, M. Nazapes v gp. Bonpoc CBOOMNCA K ASyM GCHOBHEIM MyHETEM: MpW
MOMOWM ESEMX CHN MOMET NPOMCKOOWUTE NEPEHOE J3P0abILEeA HW3HH C OOHoR
MAEHETE HA GEYIYD H MOMYT M 3TH 33poabilid COXPESHATE MM3HacNacobHOCTE
B BEEMA NYTELUECTRWA NO KOCMAYECEDMY HMIMHETB??

Mcxoas w3 npegcTasiedvin TOMCoHa W MencMronbua, cnopw DakTepui
W OOy MUEPOORraHHEMOE MO GeiTe 38HECEHE HE J88m0 C METE0RWTAMM.
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BOTHO 3AMETHTE! COBPEMEHHLIE CTOROHHUEN TEORKK NAHCNERMAN MOMEArEIT,
HTO QCHAHAR MACEE ORradHYecids BEUECTE, ABMELUWXCA MaTedanom, ¥3 Kh-
TOROMD BO3HWKANW #HHBLIE CYLWSCTED, DOCTEBNEHE Ha NIaGHETY AMETe0DNTaRMIA
NafopaTopHeIE MGCCRENOERHWA BOKOPE NPOOEMOHCTRWPOBANN BRICOKYID YOTOH-
HWBOCTE MHERE OPTaHMAMOE E HEERaronpraTHeEIM BO3osicTerAm. Hanpumep,
OAHTENHOE BhUOSDEABRHWE CoD ¢ CEMAH DACTEHHA B SHOROM KWCNORONE M
H30TE HE CONPOECEIENDCE HAPYIWEHHERM WX *¥HIHaCnoCoEHOCTH,

TEQPHA NEHCTERMKAM HE MOEET, OOHAKD, NOMOYE PESREWWTE BONPOC O Npo-
MG X NEHMM AR, DHA NAWL NbTAETCA CHBACHNTLH NOARMEHWE XMAHN HA Jei-
Ne, HO HE 88 HAHAYANLHOS BOIHWMKHOBERHE, B 3TOM CMBICHE OHA TONbRD OTOOEM-
rasTt npotnamy, He pazpewan @8, Pazsumven nonabHex NpEacTERNEHAIA MOK-
HO CHATETE TEHNMAD SEYHODTH KEIHH, EOTODYHD BhiOgtHyn HERELEMA 'f'-IEI'II:-lFI
B. MNpehep 8 1880 1, HaWeALWYO NONOEATENBHBIA OTEAME 00 CTOPOHL 3K 0EMI-
®a B. M. Bepragcroro. Mo Mpaidepy, npofingssl NPOMCEEEOQEHWR "HaHA Boobla
HE CyWeCcTEYaT, YYEHRIA PRCCMATRMBAET XM3HE K2K CYLECTEYLLYID BEYHO. Bo-
NEE TOrd, Of CTABAT BONPROC O NPOACKOHEOEHIN HEXKHEOTD W3 KHEOND, Mpene-
CTEOBABLErD BMY BO BPEMeHK. B COOTBETCTEMK C 3THM WOCREOOBATENL PAC-
CMATPHERN PRCKANEHHBIE MACCH GOPMWPOBIBLIENTCA IBMHOM LUEPA KAK M-
FAHTCKME HHBLIE OPrAHUIMBl CO CROMM 0CoObin olmenos aelecTa. Mo mepe
OCTHRAHHMA AEMNA TAKME MACChHI PACNA0ANKMCH Ha MacTH, EOTORLIE B ROrnE
BHOBb CNATLCH W NDATOMY BeIMAOANM W3 HMIHEHHOTD ERYTOBOROTA. OHK-TO
W COCTABMIM HEODTAHWSECKYID MRMPONY, OCTANBHME ¥8 ChODMUROBRTM KBy
BATTEDRAKY, CYLLECTEYRMILY D NORBDIHE,

2.1.4. Marepnanucru4eckue TeoOpumn
MPONCKOMOEHWA MNUIHK

Mpofnams NPOMCKOEOEHAA EUIHA QN8 TEORHE BEHHDOTI MH3IHA HE CyWe-
CTEYET MO TON NDOCTON NDAYSAHE, 4T0 3T TEODHW CTHDAKT DaINMUMA, CYLBCTEY -
WMIAE MEKIY KWBbIM M HEKKBbM, TOCKONLKY OHW WCKOOAT W3 BAMHCTRS KO-
NNEKCA «¥HWEDE — HEMWEDE., A HAX HE CYLUSCTBYET 1 BONPOCE O MEOHMCKone-
HEAW QILHOND OT Ao, CoBCEM MHaYE oDCTONT A8, BCOW NPUHATL B E34BCTRE
QCHOBHOID NOCTYNETE HANWSWE CIIeMEaCrE DEIMHSHA MESOY MHE0R 1 HE-
#uBol Mmatepuel. B atom cmysaa cam cobodil Bo3HWKAET BONPOC O BOAHWEHD-
BEHWM W MEXEHMEME MMIABNEHWA STHE Baanyui. PaspaiwsHie HECTORALWEND Bo-
MOOGE HEaIDEEHD CRAZAND C TEMH NDEOCTARFEHARMN, KOTODRIE Gy UILLECTEY T
O MPHREDOE PRIMMHHE MEEOY HEXVEDH METERWER M EHBRIMM ORrEHHSMAMEA.

MpaEsunsHaA NOCTAHOBKA 3TOMND BONPOCH CTANA BOAMOMHON MWL NOCRE Wo-
cnenosadva N1 NacTepa v B CBAZM C PACIUMPEHVEM W YTAYDNEHWEM CamMoro
NOHATHA XHPOrD, DColerHOE IHAYEHWE B WCTODUK NPROENEME KMERE TeopUa
Hamaugoro yiEHoro 3. Nduorepa [ 1875).

Bonpoc o npovciosmers xuann ang Ndnorepa, kak 1 ang coppessermbls
VeEHBIY, CEOOMACH K BONPOCY O NPOWMCROMAEHNH Denkobbix BEWSCTE W O ToR
BHYTPEHHEN X OPraHH3aUMy, KOTORES COCTAENFET XEPAKTEpHOE otnMdqe Gan-
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EOB AWMBOHA «=NPOTONNEa3M6=. ABTOR COOTEETCTEEHHD PE30NPAET DazNHHHA MER-
Y R b= W =“pMEDTEbIM DGEMKOM, OCHORHOR M3 KOTOPLIX ZAKNICYAETCR B HE-
YCTORYMBOCTH «xWBOrg= Genka, erd CcnocofaocTi K MIMEHEHMAM B OTNWYHE OT
MHEPTHOMD «MEpTEOroe Oenka. Jtw CcBOACTEA «EwBOrDe Oenka B0 BpEMEHE
MNdrniorepa NPUNMCEIEANK HANHHHMID B BM0 MONSKYNE KMCNOROOE. 370 B033paHHE
B HACTORLLIGE BEMA OCTARNERS, M3 JEyTHE NPENCTRRMEHNE O DAINHYHAK MERIY
EMBER W =MERTERR GanEoM yHEHBIN QCTEHABNWEASTCA HA COMEREEHHN B MO-
NEXYNE =HMBEOro= GanKa WWAHDrEynNe (—CH) M COOTBETCTEEHHD 3TOMY NBITAET-
CGH COENATE NPEACTARTEHNE O MEPOAGCLONOEHEE AT GGHOERGND A Senkoaod
MONSKYNE pEgueand. Modoan M3 310, HConaaoEatans CHWTAST, YT0 LWMBHH DR
BOSHMEMNM 2LE B TD BpEMA, Xoraa 3eMna npencTaenang coboi pacnnasneHHy o
MK DRECKANMEHHYIO MACCY, MMEHHO Mpm oTix TEMMERATYDAN B naBopaTapMA Wia-
frca PO TE YERRAHHBIE COSMMEEHAR MCEYCDTREHHBM MY TERM, BrnocnemcTasm,
MpW CENEEOEHWE 3EMHON NDESDHHOCTH, COBOMHEHWA LMAHE © EDA0H W G OpyrH-
BH XHMWHECEHMM BESWECTEAMK NPUEENY K 00pasoaaHH GENKDERY EBWECTE,
HAIENEHHBIX KHIHEHHDIMA CROAGTRIMA,

B reocpim MduniorepsE, & HECTOALWLEES EPEMA YOTAPEEWER, LWEHHEIM ABNASTCR
MATEQHMANUMCTHHECENA NOoxon & npobnems NpoUcoE0SHNA BM3HKM W EslOAnE-
HWE DENEd KAk BKHEAWEHA COCTARHOA YaCTH NDOTONNA3Me, Hpuucmm&we
GENKoBbix BEUWECTR MOKHO NPEOCTABNTL CEDE M MHaYe. M ABACTBMTEMLHD, BCKO-
pe nocnea Nnorepa NosReMnKcE GRYTME NONETEN NO00ATH K Da3pelUaHuD 3Toro
BONEOCA © DRoXMMENECEDRA CTOROHDL. OOHOR M3 HEX ARAARTCH TRODWA AHMNHA-
Ccroro yyeHoro [, 3nneda | 18399),

MNepeoa NOABNEHHE B30THOTEE COEOHHEHHR HE JEns INNEH, B NPOTHEDNG-
noKHOCTE Ndnorapy, NpUYPOMMBEIET E TOMY NEpWOAY, EOrOA NApE Boakl BOnam-
CTRAE QxR TEHWR E0HABHCUPOBANMCH B BOOY 1 NOKDBINEA 002 DNHOC T e,
E eope GeNW PECTECREHE CONH METAEAN0E, MMEHILLKWE NEPEOCTENEHHOE IHA4E-
Hue onA obpazoEaHHA ¥ oeATansHocTe Benka. B Hal e congpeanocs WIBaCT-
HOE KOMANECTERD YTREKHMOROTh, KOTODER BOTyNanE 6 COSMMHeHNE G ORCHE LA
A30TA W C ankalaKond, MoCNeaHEe MoK 00D330RATHCA MDH INEKTRAYSCKHK a3
pROAX, MMERLLEME MECTO B STMOCHhepE, CONBPHAELLER 30T,

Yae 2w TEODWEA, OTHRCRLLFECA K KOMLY RIX CTONETWS, ACHD HAMEMAICT OC-
HOBHOE HANBagnerse, N0 gOTOROMY W B ASCTORULES BDEwe MOET pAIpellsHne
CNOpE O BO3HVEHDEEHU M EHUBOMD.

ONOPHLIE TOYKK

B [pencTaanassn ADEEHWE MDAEA O BOEHMEHOBEHHE XHAHW Ha Jamse HOCHNH BHaYa-
N2 CTHKHAHO-METEDHMARNHCTHHBCEHIR XEpaxTa,

® E MpOUSche fa3EdT@E UHEMNUEALAK B BONGCE BOSHUEHOBEHR ¥HM3nd Ha dewns
CMEHRANN QP OpYRa MatepransCTHHEGEWE W MOSECTHHECERE BOASHEHMA,

& nEi'.'IBHE MHONETEM OO EACHATE BOSHHEHOBEHIAE #1430 Ha Jesne Dbl MEBSCTHE Sud
B LLDEEHEM P .



» Maga 2, BOIHMKHOBEHWE MMIHW Ha Jemne

g e
\.__________E-_Wﬂ&rl M 3A0AHMA ONA I'I'E}B-TﬂPEHﬂL_____,.-

1  Eakodkl DOHOES! B CYLIHOCTE 593, N0 MESHWRD QReasarpeuackis Gnocodoe?

B 4Em 2akmoMasTcA CMEGT oneEmop 8, PeneT

2  Onewere onemed A, Nactepa, Q0xEsLBRKWLAE HEBDIMIEHEOETE CARMOZADOENGHAR
HIHN B COBDBREHHLE YONORAAL,

& B Hen COCTOMT CYLWHOCTE TEORHR BEYHOCTH HMEHAT
5 Kakwse MATEQHEMAC TN BCENE TEOPWH BOAHEKHOESHNA XHIHA BAM HIBBCTHE'Y

2.2.- CoBpemeHHbIe npeacTaeneHus
..+ 0 BO3HUKHOBEHWM XXUIHWN

Bonpoc ¢ NOPMCKO®IEHHM $HB0M0 HE MOMeT GbiTe DA3DEeLLSH, BonE
HEWMIBECTHR OCHOBHBIE NPASHARKA WKW CEOACTES *M3IHK, TONLKD HWMEH B Dacno-
PREEHAK O8HHBIE O COCTEEE, CTROEHAM M NMPOUSCRCAX, NMPOTEEEUNE B XHELIX
CHUCTEMEX, MOXHO NONbITATECH CO30ATE NPEGACTAENEHWE O TEX YCNOBWSE, MM K-
TOPbBIE MO Gl BOIHAKHY TS BHI3HE, W TEX MYTAX, KOTODBE MOME NPABSCTH K 88
MORRMEHWE, 370, DECCNOPHD, CAMBIR CRONMHBE BONPOC COBPEMERROA DHONo-
ri, GCODBHHO BCNK YHECTh, WTO BOIHHEHOBEHWE RHIHH BOCKONWT ¥ OTOaneH-
HEdM NERMDGEM MCTORRMEA EEIF-.'U'II.-'I1 MENO OOCTYNMHERS M3YHEHIARD.

Monpofyer npenctaegnTe cebe macTo Guonorvyeckoi 3sonKuUAK B oSwem
NOOLECCE DASEMTAS MATERMANEHOM Mupa, Jng 37000 HeaDEomMo NPoSanTh
MYTH Npeolpasosarys BEWBCTES © CaMOrD Hauwana — ¢ 00pasopaHug Heopra-
HHAYECKHY BEUWBECTE B KOCMAYSCEDM NpOCTPaHCTES W ¢IC||:|MI1|JIDEE.HHFI MNEHETHRIEE
CHCTER.

2.2.1. 3ponouna XMMHUYECKUX 3NeMeHTOR
B KOCMWYECKOM NpocTpaHcTae

Yo cobol NPERCTABNRET MERIREANHOE NPOCTRAHCTREGT KAKHE NpOoUEcGh
MOOTEEANT B HEMT OTBET HA 2TH W MHOTHE OPYIWE BONPOCH NEXAT HE CThike
HECKOMBKIAE HAYE — XAMAH, (ATHEN W ACTROHOMH,

CResTRoCKONHE — PrIHYBCKHA METOD, MCCNEA0DEIHHA, SENADLLIMACA Bax-
HEALLIEA ToMKOA CONPHKOCHOBEHNA ACTROHOMIAM W XHMAK, AHANMA CRETA, Wamy-
SARMOTND IBEI0AMK, OAST DOorathle CRENSHWA 00 WX XMMUYECKOM COCTane. Mo
CREA0BaHNE CNEKTDOE NOIBOMAST HE TONLED WABHTMGWLMPOBETE XHMIAHECEHE
AMEMEHTRI, HO OEGT TAEE W Apyry dHopManmio, Hanpuvep, cpaBHipasm sp-
KOCTE MHHHA QOHDMD | TOND e JNElMEHTE, MOEHD HEMERWTE TEMIBDAETYREY HC-
TOYHHER, B COO2DEEHME B JES30e KEN QO INeMMEHTE MOEHD YaRETE, HEMEDRR
OTHOCHTENREHYH MHTEHCHUBEHOCTR €0 MagHEX CNEKTRaN:HED TTAHEA .
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Tabawya &7
EWMHHI' B BoeneHnain HEROTORRIK
M3 HarBones pPAcNPoCTRAHEHHEIX XNEMENTON

DTHOCHTEMBHOE DTHOCATENRHOE
WALRD ATOMOB HECNO aTODE
Bopopon | 10 000 000 ApPTOH 42
lanwi I 1 400 000 ANOMEHAG 19
Kmcnopon, I 6800 Kanswwii 17
“¥rnepog | 3000 — 17
“Heon | 2800 Docpop 3
Aser ! 910 KanwR 08
Manuit | 294 Nt 0,003
Heneao I a0

C okoHiE XIX 8. Guno 3apervcTprposaHs BOnes 2 MAH CREKTROR NPHMERHD
15 Thic. a6Ea0 W ConHUa, Ha OCHOBE WX WayYeHia Godn COSMaH BhiBo[, ST BCHY
B0 BCENEHHOR CYLBCTREYIOT OIHE A TE XE XMMAYSCENE INEMEHTh M BuNONHARKT-
CA GOHA 4 TE % DUIMYecKHe Ias0oms (Tabn, 2.1],

Bonopod — Haubones “acTo BCTDENaIWMWACH M CaMbia NDOCTOR INSMEMT
g0 BcenenwHoi. Ero atom COcToOMT M3 OO0HOMND NPEOTOHA W OOHON SNSKTpoHE. Ec-
n| NepesrsMede BeleCTED BoaneHHOA COCTAENAN WCENMHHTENEHD BOOOpOn, T
MO¥HO DORACHHUTE HE TORLKD HANWHWE. HO K pﬂDI‘I‘]:HJﬂTpEII—I-EHHDDTb BZEX DOCTENE-
HblX ANEMEHTOR B HACTOALWE: BREMA. B Taxol nepanyson BoeneHHon, cocTon-
ILEA M3 YHMCTOrD Boacpona, odpaioBsanice 3pEaan, OHM RENMOTCA A0BONLHD
ERYNHRMK TPEENTALMOHHO-CERAIGHHEIMKA CEONNEHHAMK BRWECTER, B XDOE DEIPE.-
AOEAHNA KOTODRREE TEMIVEETYPE NOBLIUGETCA HACTONEXD, ST0 Ha34MHMHAOT MpoTe-
EaTh AOEPHES pEAEUMA. DCHOBHDE AGERHOR PEAKUWEIA ABNRETCA CRWAHWE AOER
ATOMOE BOAsPoLa, B 2700 peakumy 6o00pod NPespalUasTes B renii ¢ BolLe e -
HUEM 3HEprMM (pre, 2,21, Macca aapa atoma renys, COCTOALLEND 13 OBYK Npo-
TOHOE M OBYX HEATPOHOE, TOMHO wasepada v cocTaegnaeT 4, 0028 arosasnil epm-
HUBI MAcCH (3. 8. M. ). Npy gEEREHWA 1 TEMNBPATYPE, ODCTETOYHOD BRICOEWY ONA
Toro, Yyrohel HEYANSCE PEIKYHR CNAAHWA BOOOPOOHRX aTOMDB, HETLIDE BTOMa
BN CAMBAIOTCA B O0MH TOM Menda, Ho Macca oHorD aToMa Boaopoaa
papHa 10073 &, & M., COEOOBATENLHD, YETHIPE 8ro ATOMS WMEKIT Macoy
4. 0316 a. 8. . PA3HOCTE MEXOY MACCON YETRPEY STOMODE BOOOROOA W MBCCOH
COHOro atosss renda pasqa 0029 a. a8, M. — 3710 OYeHLE HEBONLEWOS Y¥ona, Ho
HMEHHD DHO OB WEET Boanexnai. No FHAEOHY COXMEHEHHA MACCEl M 3HAPME 318
PASHOCTL MACC NPLERILASTCA B SHERIMID HINYISHIS,

COrNacHd YPapHEHHED A, JAHILITEAHS, IHEDTHWA PABHA MACCE, YMHONKEHHOR
HE KBEAQPET CEOpDCTH cBeTa. [NpespauisHus BOo0Po0a B reandi ConpoRE0asT-
GA HEGONELWLOA NOTERER Macoel — 0, 7% Ha KaXOLIA 3TOM FENUA — W BRCEDSOH-
NaHKWEM EDNOCCANBHBLE EOMHYECTE EI-I-E'FH'I.'II.'I-
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Pue. 2.2, Peakudi ANe oo CUsTess

JEneHeflUEs B2ano0eicTEME BNEMaEHTOE NPHEOONT K BOSHHKHOBEHWED
ppyries anemeHToR. DHeEROHD, 4TO DEAKLWK NMOCREOHWK Mex gy coboil npuecoaT
¥ 0DpAZDEaHMK BONE S CROXHEIX MOREKYT W WX KOMINEKCOE — NHASELE YEETALL
M3k ¥ NBMEELIE YACTHUE DOREIYIDT B KOCMWHECKOM NPOCTREHCTEE CHOMNNEHWA
ra30en- NbMEENH MATERMY — TYMEBHHOCTIA. [TPHMEDRDM TAXOID CRONNEHHA MOXaT
CTYHMTE MIGHTCESR TYyMEHHBOCTE B co3seznny OproxHa (puc. 2.3). 3Ty TyMaEH-
HOGCTE B PEAGHE =MEqYa DpruoHa MOKHD BHOETe B GMHOKNE. OHE vmeaTt oxong 15
CEETUERE NET B OMAMETPE M COOS[EAT TAKDE EONWHESTED FA38 W NBUAK, KOTOROM

n
Puc. 2.3, TyMasHOCTE —
CROMUBEHHE TA3a W MBI, 13
KOTCHOMD deOprnpyTeR 3adank
W OK AECLLAE M NINAaHETE
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noctartodHn ons obpazopanuA 100 Twc. 3a8an paamepom © Hawe ConHue. Ty-
MEHHICTE DpHMOoHA, OTCTOALLAR OT HAGC HA paccToARWE okono 1500 cearoew:x nar,
AREMAETCH BnM3alied ¥ HAM TYMAHHOCTED.

2.2.2. ObpasoBaHMe NNaHeTHBIXN CUCTEM

WUBHLIE MONACAKT, YTD TYMEHHOCTH ABNMIOTCE 3TAnom BOpMHDOBAHIAS 13-
RAETHE, WM EPYNHEX 38830HE cUoTam. B Moaoenax TecpMil TEKOM TMNE NNaHE-
Thi NpeEncTAanAaT cofoil nobosHsi npoaykT oSpazoeadwA 2eSE3n. 3Ta TOYKA
APEHLIA, BNEPBLIE BHECKAZAHHAA B XV B, M. KaHToM W noagHes padsuran M. Na-
nracom, 0. Koineposa, . Anesedom v P KamepoHom, NoOOTESQEnSeTod Wenbisg
PRADK HEY4HLL MCCReOoEEHHA.

Monoanie 3eEa0n ODHADYRHBITCA BHYTEH TYMAHHOCTER — oONacTi oTHO-
CHTEMHDG KOHLEHTOMDOEAHHGTD MEMIAEIIHOMND TEI8 W MW, PESMEDL KOTOMHN
COCTARNRDT HECEDALKD CEETOERX NET. TYMAHHOCTH ECTRE4AKTCA NO ECEl HAWeR
FanakTike, MonaraoT, YTo 3p8als W CEAFAHHEE C HAMME NNAHETHBE CUCTEMb 08-
DEIYHOTCA BHYTDE ATWX MROMMELH b OBRAKOE MATEDAM,

C noMOLWED CNeETROCKDNMY Bblno NOKAZEHD, 4T0 MEXIBEIOH0E BELLSCTED
COCTOMT 13 THI0E — BOOMIOOE, FENMSE M1 HEOHE — W NBINEELIX YACTHLL, WAEEILLIX
PEIME0E NOPAOES HECEKONbEMY MAKDOH 1A COCTORMWME W3 METANNOE W O6TIAx
NpocTelx ssonagyn. Nockonesy TEMNEPATYRE MEXIESIOHOM NPOCTREHCTEA
oyeHb Hu3xa [ 10—20 K], ecé koCmyHMeCKDE BEISCTAED, KPOMES YIIOMAHYThIX M-
A0E, HAXOOWTCA B 3aMEDALeM COCTORHMM HE NolNeRy 980THUEX. Bones Tamwe-
MblE INEMENTH W HEKDTH0E KONMYSCTEO BOROR0OLA BEOYT CROG M0G0 IaHAE
OT 3EE3M NPENIeCTEYHIWME NoOKONEHME. HExOTopeS M3 3THX 38830 BIODEANMCE
KK CHEQKHOBBIE, DEQHYE B MESIBEINHWD COA0Y OCTARUWACA BOO0DOLN 1 -
FATHE 28 DOPAI0EIHHLIMK B LK HEAPaX BONEE TAMENGIMN INEMEHTIMA

YUEHEIMW-SCTPODMIMEaMI YOCTAHOBNSHD, YTO CPEAHAR KOHUSHTPaUWA rasg
B MEEABEIMHOM NpoCcTREHETEE — Beero 0, 1 aTomMma Hfom!, Toroa Kag KoHLEHTRA-
LA M35 B TYMAHHECTAX NpEdauaurensye 1000 atomos Honm®, 18, 8 10 000 pas
Gonewe. (Ana cpassedys: B 1 ow® atmocdepHorn BO3agyxa COQepsHUToa NpH-
mapHo 2.7 « 10 ponakyn B nepac4HETs HA BOOOROM. )

Eorpa rasppo-nolnesoe ofiEakn CTaHoBETeA ADCTarodHo Bonsiim B [EEy M-
TATE MEQNEHHOTD DCENAHWA 1 CRANAHWA |SKEDSIEW) MERIAREAIHOMD FA%E M N
nog GEACTEWEM FMPABWTELMM, DHO CTEHOBMTCA HEYCTOWYMBRBA — B HEM HBPYLLA-
ETea GNuaKos & DABHORECHID COOTHDLLUBHME MENOY NABNSHWER 1 MDABRATILIAGH-
HEIMA CANZMEA, rDEBHTEIJ.HDHI'IHE". Gkl MpEofinananT, M MHEITORAY OfmAKD CHM-
masTcA. B xone pasHax $as cxatan Tenno, escscboxpanseca npe npe-
EPALUEHAN TREEMTELMOHHON IHEDIMM B SHSOMHME MAMYHEHWA, NErED NOKMORST
afinakn, MMECEONBEY OTHOCHTENEHEA MAQTHOCTE BEUEDTED Mang, Mo seps aoa-
PECTAHMA NNOTHECTH BEWLACTES HAYMHAKITCA HOBRE BRKHEE MamMeHeHuA. Bonen-
CTEWE MPEBMTALMOHHER. 1M apyrax uvETYEUWA, 8 TRK¥E npecbnagaHuma e TR
BERHbx CHN HAA UEHTDOCTREMATERLHBMIA Kpyneee obnako apobuTca Ha ofnaka
MEHBLIEND DAIME0a, KOTOPBIE, 6 CROK OMepedb, O00aayioT ewe Sonee Menkme
PPErMEHTE, B KOHEMHOM CHETE Mo CBOEN MAECCE M PAIMEREM B HECKONLKD pA3



Pec, 2.4, Dparmasmaiys TYRadHocTd (1 —id) B 0GpasneaHue NpoToasda mHorn
ancEdH (5)

NpaBsUAKHLKBe AWy ConqeysHy cuoTemy (prc. 2.4). PparmeHTalMa TyYMaHHD-
CTH NpOMCEOOMT 00 TEx Nop, NOEE B CKONAEHWA TE30E0-NENEB0NA METERHMH &ro
MACCA W CHOPOCThE ADALLEHMA He ODYCROEAT NEeobnanaHMa UEHTDOCTREMIATE b
HbIX ClAN HAA UBHTRODEXMbIMKM, 3TH O0NaKA HAILBANT NPOTOIBEIAAMK, KOHEYHO,
HEKOTORLIE NPOTOIEE30L MBCCHEHEE, HEM HEwWwAa ConHaYHAR cHoTeMa, oHM ob-
paIVIOT GONEE KRYIHLIE 1 DONEE MORAYHE I8E3I00, TOMNA KAK MEREE MACCWAHLIE
NEOTOABEI g CORANOT MEHBLUWE K DONEE KONOAHE FBEANL, DBGMOLWOHADYID=
WME MEANBHHEE, 484 NEpERe. PREMEDE NROTOIEE30 OMPEHWSEHEl BEEOXHUM NpE-
QENDM, BEALE KOTOROM MpodEowna Oel aneHEMUanR RarseHTaLUWA, W HEHRRM
MOENEN0e, ONpeIenaeMse TR MAHAMINEHOR MACCOA, KOTODEN Tp&ﬁ'g."ET'ﬂH A
NoanspEEHNE A0SpHRE PEEKLA.

CHa4ana noTEHUMANEHAA FDEEMTALUMOHHAR SHEPrWsE, NpeEpatadMuaAcy
B TENND (IHSRrIAG MamyYeHdA}, B 2008 rRaguTaLuoHHOND CRATHA MPOCTO Wamy-
MARTCA HARYRY, HO NO MERE TOM 3K NAOTHOCTE BRLISCTED BOIDACTIAST, NOCno-
WEETCA BCE GONbLUEE KOAM4BCTED SHEPMMH WINYYEHWA W B pEIyNETATE BO3-
PACTRET TeRMOSDaETY R, nE-‘T]"-IHE COEAMHEHWA, NEDEOHAEENLHD HAMEDILINE HE
WACTHLAK NN, HAMAHAINT MCNApATLEA, Tenepb Kk Hy, He i Ne npMMewvpaicTce
TaKME rasel, kak asmuak (MH;), metan (CHy), nape Boge (HaO) 8 usaHscTeiR
eoaopog (HCM). 3 rase nOrnowaEnT nocnenyiu|e NopLUEe SHERIAM Mamyqe-
HER, DPGCOOUAFDYRIOT 1 NOOBS0rA0TCR HOHRISLHA,

PEEMTAUMOHHOE CEETWE NPOTEKASET 40 TEX NOE, MiEE EsNENRAIDWEACA HED-
THH HENYHEHHA PACCEMEGSTOR MPK WCNAPEHMN W HOHWIALWMKA MONSKyn B 4aCTH-
Uax noind, Korpa AR Y T MONMHRCTRED . BOHRSARYIOTCR, TemMNeRaTyoag BhicTpo
GOIPSICTAET, CHATHE NOYTH NPQEKRIALAETCH, Tak Kak OaENEHWE FasE HavdRaeT
YPEBHOBBLWMEBEATE CHAR TRMOTEHHA. Takwm ofpazon 3akadHqvsaseTcs Ga3a
flblETﬂl}r-D MOABATALUMOHHEDND CHATHA | KOanancal,

B 3707 MOMEBHT CROBTD DEIBWTAA NPOTOSEEAN0A, COOTHRETCTEYIGUAR M pas-
MERAM HIWEA CHUCTEME, NPSAcCTEERAST GOS0 OMCE © YTONWEHWEM B LSHTRE
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W TEMNEpaTypoi nprinuanTrensHio 1000 K qHa yposde opbums Onutepa. Tako#d
APOTOIBEAMHMA SWCE MROGOMNEAET IRGNOUHOHHBOEATE. B HEM NPOWCKOOHT M-
PECTROMKE, M OH MEANSHHD CRMMABTEA, CamMa NPoTOIAEI0A NOCTENEHHD CTAHO-
BUTCA BLE DONEe KOMMNAaKTHDR, MACCHEHOH 1 ropAYSid, TRE KAK TEMNEDG TEMMD MO-
WET WANYHATECA TONLKO © 88 noeepxHocT. NMepanada Tenna va rmyBuHe npaTo-
IBEEAL K S NOBEDXHECTIA OOy ILECTRMASTCA © MOMOLLLLD EOHBEKWWDHHME TOKOB,
OBRacTE OT NOEEPHHOGTA NPOTOABE30M 00 PRCCTORHWR, SKAWBANEHTHOD apGn-
18 Ay TOHE, 33N0NHEHA FrEZ0E0-MTENEELIM TYMBEHOM,

B H008 3T0M CNosHAorD pR0a CEaTHe, KOTOD0WE, KoK NONAraT yaoHne, no-
Tpedosan oxong 10 MAH NET, MOMERT KONMHYMECTED NAMKEHNA CHOTEMM OOMaH
coxpadATecA. Bon Manaxmyea spawaeTcn, copepwas 1 obopor 2a 100 mnx nar,
Mo Mepe CEATWA NbINBELE OENAKGE M MOMEBHT KONMYSCTER NBMAEHW HE MO-
HET MAMEHWTLCA — YeM CHNbHEE OMI CHUMAKTCR, TeM OuCTPeEe BDALLAKT-
cH. BnarcpAp® COXPAHEHWE MOMEHTE KONWYECTEE OBEMAEHWA Gopma cHm-
MAKILLENICH NEes0rD 00nNakKa BAMaHASTCA OT ChEpHHECKDR K QMCRn0bpasHod.
Mo mepe CHATHA OCTARWETOCA BEWECTRE NPOTOIBEINM Ero TEMRSpATYRa CTa-
HOBMMNACE QOCTATOMNHO BRICOKOH 0AS HEYANE PEAXLMM CIMAHWA ABTOMOE BOOO-
pooa K oSpainBaHua M3 HUX OEWTHE SNEMEHTOE.

MnaneTth @OpMUPoBANKCH M3 OCTARIMNCR FAJ06 W NoNK HA NEpudepin
NPOTOABEIRHOTG OMCKA (PG, 2.5). ANOMEDAUMA MERIBEINHOR NbiK Mo O6A-
CTEMEM IPEBMTALUMOHHOTD NPMTRHEHWA NRPHMBEOOMT K 00pa3oBaHu 38830s
W NNAHET NpHaepH0 38 10 sand neT | 1 —4). 308308 AX0AMT Ha TIABHY0 NOGH0-

0000

Puic. 2.5, 3E0MOWAR NNAHETHOR CRGTEME I:Cl'ﬁ'bﬂl.":HEHHﬂ B TEECTE]
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BATENEHOCTE (4) 1 DCTAETCA B YCTOWYMEDM COCTORHWK NPUMEPHD B TE4EHWE
BOO0 M MET, NOCTENEHHD NepepadarBan BOMoRon. Jartes 38830a NoKKnaaeT
MaBHy o NOCNEOOBATENEHECTL, POCWHDRAETCA 40 KDECHOND MMraHT: {5 »n &)
W =TNOMNOWAST: CEOM MNEHETE B TE4EHRE nocnegyuns 100 mna net. Mocne He-
CEDMNBEMX ThIGAY NeT MyNLCHPOBAHWA B KSYECTEE NEpEMEHHON 388300 (7} oHa
BIAPLIBASTCA KAK CREDXHOBARA (8] 1, HAKOHELL, CRMMABETCA A0 Benoro kapnuka ()
Xora obeMHD nnadaTel ConHaqyHol CHOTEME CHNTAKIT MACCHEHEIMK OOEEKTAMIA,
OfWAR Macca BCEX NNAHET COCTABNAST BoETD nMwk 0, 135% o1 macoel ConHes-
HOA GHACTEMBbI,

Hatsm nraHeTs 1, kak NPeanNORAranT ACTOOHO M, NEHETH, Dﬁﬂﬂ:ﬂ','HJLLI.HEEH
E nboM NpoTo3EE3nHonM QUCES, PRCNONEradTcs B OEYS MMaeHelx 3oHax. Bay-
TREHHAR 30HA, KOTOREA B COoNHEYHOR CHOCTEME NEOCTHRAETCA of Mepkypua oo
NORCE ACTEROMO0R, NPROCTABNAST COOOA I0HY METKMX MIEAHET IBMHOMD THN
3pack, B (hA3E MEARBHHOMD CEATAA NPOTOIEAA0R, TEMMIEDEATYPR HACTONBED Bhi-
COKMW, HTD MCAApPAKTGA OSEe MaTannel. BHelHAR XONO0HEA 30HE COOSREAT TE-
KME radbl, Kax HoO (napw), He v Ne, v SacTilsl, NoKpUTHIe SaMEDIILIMMK NETY R~
MK BEWECTEaMA TUnE HyO, NHy 1w CH,. STa sHewHAs 3048 © NNaHETaMy THNa
IOnyTEpa COOEpEWT ropasno GOnewe BEBUECTEA, 49K BHYTPEHHAR, NOCKOARKY
OHA MMEET OrPOMHBE DEIME0R 1 IHAMATETbBHER Y90Th NETYHRX BRUECTE, MR-
EOHAYEMEHD HAXOOMELLMECH BO BHYTREHHEN 30HE, ELITANKMEAETCA HARYEY B pE-
EYNETATE GEATENEHOCTH NPOTOIEE30RI.

COsH W3 CnocofoR NOCTDoeHEA EdTHHB ABRONHLMKE 382300 M BLrdEGNEHAA
€ BOSPACTE — aHanna GonNpecH cnyYaRnod BnbopEr 3aean. Mpr aTom Hame-
PRIOT PAECCTOSHWMS A0 38830, wE BMouMeid Gnace n weeT kExooH 3sesae. Usar
ZBE30R ONPESENSETCA 88 TEMNEpaTYRoH: ronybol UBeT CoOOTBETCTEYET QY8HR
TOPAYFRM IBE30aM, Deiud — MoDAEYEaM, 3 KDACHBA — OTHOCUTENLHG KOMOHBRA,

Ha puocyHes 2.6 npeacTaeneHa guwarpammsa lepuwnpyHra—Paccena, ws-
BECTHEA BAM W3 KYPCHE BETROHOMMY W OTDREANUER I3EMCHMOCTE Mexmy a6oo-
NETHOR 36EINH0R BENWHUHOR W LEETOM AN BONLWOrD wiGna 3aea, Mockonoky
ITd KNACCHYEeCKaR OHArpamMma BENOYaeT FREI0M BCRBOIMOEHLIE [EaIMEDOR
M EQAQACTOR, OHA COOTEETCTEYET «CRegHER 308308 HE PEINMHHEE CTEAMAY 88
AECNRILAN.

BOABLIMHCTRD IBE30 DAECTIONArasTocd Ha NAMONMRERHOR SacTH QWarpas-
MBI, OHM WCMBITHEEINT AHlE DOCTENEHHEES WIMEHEHMA PAEHOEECHA N0 Maps
ERIMIPEHMA COASEEIBNDCH B HAX BOQOPoSE. Ha 3Toi 4ACTH OMBrpamMmel, KOTD-
(1% HASLIBASTCA MABHON NOCNEROBATENLHOCTLIO, 3EEA0N © OONGBEA MAC-
COH MMEDT GONBE BRICOEYVD TEMNEpaTypy. B Hux GricTpee npoTekasT peakuqA
CRHAHKA STOMOE BOOOPONS, B NPOAOMTEWTENEHDCTE M ¥H3HH MEHELE, 3E830h0
O MACCOR, MEHBLSR Yot ¥ DONHUER, WMEDT DONEE HHMAKyIo TEMMPEDATY DY, ChEA-
HAE BOOA0D0OARGIE ATOMOB NDOTECAET B HAX MEONSHAEE W NDOA0NEATENBHOCTh
H A3HE Gonewe. Korga eskas-nwbo 388303 rNEEHDE NocnenoBareneHOETI
HARACLOOYET QKNG 0% CROMX MCXOIHLE AANACOE BOOODO0A, B8 TEMIBDaTy-
[ CHHIWTCA W NPOMI0ANET pacwKpeHie. No NpegnonoseHMAmM Pt Kpac-
HelE MAFEHTE NPEOcTaensoT cobol =COCTAapWELWIWMECR: 3EE30L BCEX pPA3ME-
POE. NPYHAOQNEXESEIUWE DEHEE TNASHOE NOCNEQDEATENEHACTH. [pn TouHOmM



frama 2. BoinWksooeHWE ®A3IHA Ha Jemnes «

KA G b T &H TR

MacocHBHRE, HEOONOBEHHBIE 3BER0W

Mewsa MaccHaHe,
. JUENTECABYILIAE 3BEE0R

Mopsrime EOnQaHmME

NSrAPHDM CROPOCTH BRICBOBOE A EHIMA IHEFTHIA

NoraFADMG TEMNERATYPLI

—
Pug, 2.6, Ouarpamees Mepunmpysra—Paccena

ONpEgEnsHMY BO3PacTa 388306 3TH PaKToit CRegyeT NPpUHHMATE BO EHMRMA-
HIAE, BolYHCNEHAA G WX YIETOM NOKAILIBADT, 4T0 B HALWER Fanaxruke HeT 388an
ctape 1 K MaH meT. HEROTOPbLIE MANEHLKHWE IBEI0M COOTBETCTAYIOT ITOMY
BOSPECTY. B MHOME Gones KpyNHeIE — Mpasgoe MonosHe. CAMBE MACCHEHLIE
AsE30kLI MOMYT HEXDOWTECA HE MaBHON NECNEL0BATENEHECTH He Gonea 1 MniH
neT. ConHUe W 3883006 NOOoGHME DAIMED0E HAXOOATCH HA MABHORA MOCHEL0-
gaTeEneHOCTH oxann 10 000 sand nar, Npaxnge Y4em GoCTHCERT CTAOMA ERacHLE
MraHTae .

Bokpyr 3p830 BRAWAKTCH CNYTHMKK — MIGHETH, KAk Xe YCNOBMAM 0N
Ha OTBEMATH NOSHETE, YTOH HA HER MOINA BOIHHEKHYTh M CYILECTEOEATh MWIHLT
HIII-I'IEFIEHD'.. PECCTONHKE OT NMNaHatkl 00 IEEE0bl 00NHHO OkiTE ONTHKMANE-
Hbitd, A TORE STODLI TEMNEDATYRE HA CIYTHAKE HEXOQMAAch B NPEnenax, ohe-
CIEYHBIMLLIAE RAOKOE COCTOAHME BOOL, 8 opluTa NaseThl JonsHa ObiTe
Gnu3akoi K Epyroscih. Bo-BTopss, CEOROCTE BREWEHWA NABHETH BOERYT CEOEHA
OCH MOaT OpiTe BO MHDID a3 BbIWE, YerM T, C I'.'EITEI:IEE'I NNaEHETE gEWAraseT-
CA BOKDYT IBE3001. TONbKD B 3T0M COYYAE IHEDIHA 0T 308300 TVIET papHOMe-
HO CONpEEdTh HDEE[JIHCICTH NNaHaThH. E-TI:lE"I'bIﬂZI'.. ZEE303 QOFEHE XHDEHEKTE-
PHANEATECA NOCTOAHCTEGM HENyHeHWA. [ HawoHEW, B-4eTEERThIX, PA3MERs
MAEHETH A0MEHE BT A0CTATOYHD BONbLUMsE, YTO0R YORDKUBATE ATMO-
cipeny. BoBM ITHM YCNOBKAM YOODERSTEODAGT JEMAA, YWEHWE CUWMTAKT, 4TO0 B
HEweR Mnasmuee — Mneysom MyTa BmeeTcA okona 10 TeIC. NNEHET IEMHDMD
TN,
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e e

& MoTepHs HEEOOMTGRA B HEMDERLIBHOM SBAHEHAE 1 DE38HTHH

#  BUONorHHBCKER 3R0MUMA AENRET ColOR oNpEOSnBHHBIA KaHBCTRSHHER 3Tan 360-
NI MATEE N B LRI

8 [peclpasoeaHre ANEMEHTOE N FMONSKYN 8 EDCMHMSCKOM MPOCTRAHETER NPOoWEKD-
LAT NOCTORAHHD C 0HEHE HEERICOS0R CROpOCTRD.

® Mpousce GoOpMABOBERHWA NRAHETHLE CHCTER BNONHE JAKOHOMEREH ¥ NOOYAHARTER
FAKDHIM PN

& [(Mnavars 3eMHOMD TENE OTBENAN0T KOCMEYSCEMRM W NNaHETADHLM YENOBAAM, Heob-
HOOMMBLIN ONA BOOHMEFHGEEHIAR KHAHW,

T A
\.____________H-_WDCH M 3a0AHWA ONA nﬂﬂml‘%

1 4o masos peakiie fROepHEorn cusETaza T NpHBenmTe Nprasapsl

2 Eak B GOOTRETCTEMM © FMnoTescd KasTa—lannaca W3 rascso-neuissom RAATEDAA
PPN HOTCR ABHANHBIE CACTEMEY

3 EcTamw PASNEMA B XSMMAMECKD M COCTARS MEHET 0EHOA M TOH 208 SEEI0H0A CROTER LY

=

KaKkee fUaracEig 3aKoHE FEXET B DCHDEE (PORMWRDBaHWR 38830 W nnassat?

§ MepaqucnHTe KoCMESStEAS W NEAHETADHLIE MOAAN0CLINEN BOIHHEHOBEHMR K350
Ha Jewna,

2.2.3. Nepeuunas atmocdepa 3emnu
M XMMHUYECKHUe NPeanockiNKv BOIHUKHOBEHWUA MUIHW

MpuoBp*HEAACE KANONMEHHDHE B NpankOyUeEM NApanpade ToHKK IpaHs Ha
NMPOMCEOHGEHME MNAHETHRX CUCTEM, MOXHD COSMATE OOCTATOMHD DODCHOBaH-

HElE OUEHEW 3NEMEHTHOMD COCTAEA MepewdHcE ammochape Jemnn. HacTidHo
COBOEMEHHEIE BITAAOR GCHOBRBEKITCH, KOHEYHD, HA OMposHoM npeoinagaHuan
B KOCMOCE BOOOPOOE; OH 00HEpYHHEIETCA Taxke W 8 Connue. B Tabnuye 2.2
NpHEsLEH ANEMEHTHEIA COCTAR 3BE3OHOTD M CONHEYHOMD BRUECTEA.

Mpegnonarasto, 4To amccdepa Neped4HoHA JaMny, MMEELWSA BombLIy
CREOHIND TEMNERATYRY, OBINA NpHMMEQHD TEEDEE: A0 MPEEMTAUWOHHON NOTEpK
EQADPOL COCTAENAN BNy B8 4ACTe, & MABHBIRK MONEXYNARHEMN COCTAE-
NAKMLUMMS GhimM METAH, EQGE W BMMHEE.

HavaneHas atmocdepa Jesmny MOTna MAMEHATECA B PEIYNETATE CaMBX pRS-
MWYHEIX NPAOWSECCOE, B NEREYED O48pedk E PEayNeTETE OMdihy3MOHHOND YOED k-
ZAHUA BOOOPO0E W TEnWA, COCTABNABLLME IHAYWTENSHY 88 YACTh. ITH 3NSMaH-
Tel — CAaMEIE NErKWME, 1M OHW OonEHB BelnK yTRPAYWMBaETECA M2 aTMochepkl, KWBo
TREEMTALMOHHOE NOME HAWEH NMASHETE MAENO E CPAEHEHWKA C MONEM NNEHET-
ruradToE. BOnblEs 4AcTe HIYANEHOK amsocdepsl 3emny aonzxHa Gena Beith
YTERAHA 38 O4eHE K0ROTEOS BREMA; NOITOMY NPEANCAEraEToA, YTO MHOTHE M3kl
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Tabrnwya 2
INEMEHTHEIA COCTAR 3BE3QHOMD M CONHEYHOMD BEWECTES

CogepmaHne, %
INTMEHTIS T
ApEIRHIN BRLELTRD ConHayHoe BRUIRCTRO

H | 81,76 ' 87,0

Ha 18,17 ' 12,2
X I S——

o | 0,03 [ 0,25
5,5, Fe ’ 001 ! 0,004
Opyrie anemenTa i 0,001 : 0,04

PRl PR e == s

Bonge NoIOAHER ISMHDA AT Ol Bhiti SaXOpOHEHL B HEOREX ISk 1 Bbi-
JENANHCH B HEE B peaynbTaTe NECTENneRD DEalonpeEs et NOpOoO, Mpen-
MO ATENRHD, MEERAY YD EITH-lJ-CqJEplp' SEMNN COCTABTANM OpraHHeCKiag B
WRECTEG TOrD wE DO0S, KOTODbIE HABMIODAKNTCA B KOMETIK MONERYNR SO CEH-
3AMK  YIMEpon—BOoO0an, YINEpOOo—a30T, a30T—e0OoRon, CEpE—E0Dopog,
W EMcnopoa—eonopog. MomMysan Hx, NPY MEEEMTAUMOHHOM PE20TPERE 38MHLIX
HEAR, BREPOATHO, NOSENANMCE TAKAS EOOOPOMA, METEH, OEMCh YWTNEROOE, SMMWAE,
BOOA M T. 0. TAKDER TE EELWWECTEA, © KOTOPLIMK NPOEESEHD BONLUWWHCTRD 3XCME-
PUMEHTOE N0 MOGENMDOEEHAD NERERHHOR aTMochensl.

Y7o #e MOorne B OSRCTEMTEARHOCTH NPOMCXOOWMTE B YONOEWMAX NEpEHYHGR
Jewmnn? Oea tore STO0R PE3peWMTE 3TOT BONPOC, HEoGXoOMMO 3HATE, K3KKME
BHIL SHERMHH, BEROATHEE BOETD, BO3ABHCTEOBANM HA 88 aTtmocdgapy.

2.2.4. UcTOYHMKM 3Heprvv 1 BO3pact Jemnu

Paasumie W npeslpaiosaHie MaTepud BDea NpMTOKE SHEDTHE HEBOIMONHD,
PaccMmoTpmid TR MCTOMHMEN AHEQTWW, KOTODLIE ofyCRORNWBEIOT DAnbHefyo
DECMICLWR BEULBCTE Ve HE B KOCMOCE, A HA HALLER NiaHeTE,

OUEEHATE POME WETOUHAKDE 3HBRMAK BENerKo; BEhb NpE 3ToM HeoBxa 00
YU TBIBATE HEPABEHOBECHOC T YENOBMA, OXNAKGEHNE NPONYETOR DEaxLma i CTe-
MEHb WX BKERHADOBEHAR 0T MCTOMHAKOE SHERIAA

Mo-Bmanossy, nodee MCTOUHMEM SHERTAN KAaBANNY AHANHTENLHOS BNWA-
HUE Ha NPe0fpalopaHee BEUIECTE HA HAWeR nnaxeTe (Tadn, 2.3), Kak 310 npa-
HMCHOAMNOT KoHauH, CAMORTENLOTE GOLEKTHEHOMD MADAKTERA NPOCTO HE CyLLLe-
CTEYET. OOHAKD NPOUECCH, NDOTERABLIWE HA HalweR 3emne B rmyDoxoR apes-
HOCTI, MOMHD CMOOBNMDOBATE B 3kCNepuMedTe. Bo-nepess, Heolxoamso
ONPEGENATE BPEMEHHEIE MEAHWUE, 3 BO=BTORLK, BOCODOMABECTH C BOSMOKHDR
TOMHOCTERD YCNORHE B KANA0R M3 20K CYLLIECTRORAHMA MIEAHETH,

Ana oBoyROeHNA BONPOCOE O NPOWCKOMIEHAN KUAHA H3 ZEMNE, NOMUM0
IHAHMA WCTOMHMKOE IHERAK, HeodxoammMes LA NPeodpasoEaHian MaTepud,
HY®HD WMETE W QOCTATOMHO SETKOE NPEOCTARNEHWE O ADaMEHIA 3T Npeolipa-
ADBAHA,
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TaGawua 2.3
BozMoMHEIE HCTOUHMEM IHERTHH ANA NepEWYHOR XHMAYECKOA IB0NHILMIA
i s, nomepxMocTE 3amam (= 1049 kan /rop)
Pacnag UK (B HECTOA L es BRema) 03
Pacnag "f':'h'. ti,ﬁ- © 'Iﬂ;.ner HEzam) 1,2_
YALTRMPHONeTOROE HanPaHue ' 0,08
£ IEHOE BonHE < 150 Hia
YAETR B HONETOROR HANY-eHnE 45
C annHoE ponse 150—200
BynkaHuam (naga npew 1000 °C) - 0,04
Yoaph MeTenpUTOE 0,05 (BepoaTHO)
Monews 0,05

PazanTie hUanHeckdx Hays B HacTORUSE Epes NEe00CTARMnD GHonoram
HECKONBKD MDeKTHRMBN METOLOR ONDENSNSHUE ROADACTA TEX WK WMHLIX NOROJL
FEMHOA KOPR, CYIUHOCTE 3THX CNOCOBOR ZAKNI0YAETER B AHANWNIE COOTHRLLIERHA
[AANWYHBE HIOTOMOE M KOHEYHL NDOOYETOR A0SQHOMD DAICNARa 0 ODpaIuax
W COOTHECEHMA DEIYNETATOR WCCNEGOEIHMA CO BRPEMEHEM PACLLIENIEHHA M-
WOOHBIK ANEMEHTOR (Tahn, 2.4).

Menonbaosakae NOaoHEE METHN0R MOIAONAND YHEHEIM NOCTROWTE BR&-
MBHHYIO LKANY WCTODHM Jesani ¢ MOMERTE B8 OCTeIBaHMA, 4500 MIH MeT Hazan,
W 00 HACTOMUErD ApeMesd (Tahn, 2.9). Tensph HAWE IA0343 COCTOMT B TOM,
STODE BHYTDM FTOM WKANB YCTAHOBMTE, Kakoik Gunn YCOoRMA Ha NPWMHATARHOR
JemMne, Kakoro poga aTMochepy WMEna JemMna, Kakobbl Dbl TeMNepaTypa
W OABNEHAE, KOGNA GSPAI0RANICE XEAHE M 3K COOPMUDOEANICH CAMA MNAHET

Tabnuwuya 2.4

Mepwoge nonypacnaga v ApyTHE aHHLIE O HEKOTOPLIX 3NeMEeHTaxX,
HLNONLIYEMBIX NPW oNPeqensHnE Bo3pacTa Jemnm

Tz rap fi-Pacmag 5.7 108
ke INEKTPOHHEIA 3aXBAT
Ak o 1.3 = 109
A [-Pacnag,
HiTh Pk w6 fleuacTen, | o-Pacnan [ 1,38 <1010
=] WPl 7 fruacTuy | To e _ 7,13 & 100
13y 208w 8 fluacrioy | Toxe 4,51 < 101
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Tatniwya 2.5
FecxpoHonoTHYECKaR WKANS

i Boapacr, JphacTnHLIE Manume
R H T METOLEE AATHEOBKH oaBEHHOCTH Jennn
Hause ppems | 0—1 | e | DEMNHE MCKONBEMLIX
Kafkoaoi 1—6d To me To me
Mazozal | B2—230 | Tome | Tome
Manecach | 230—570 | PapmuomeTpryecana To me
rEToRE: P, KA, RS
MNeparepeacd | 570—2600 To me Mk pOMCEONasM B,
BmMepan e cBohonHLIR
EMEAOPOL
Apxein Z600—3600 | Tome NpoTobkosTh
Hoapxefckan 2B00—A500 To =e HeraecEan
FROMEELR

2.2.5. YcnoewA cpefbl Ha ApeaHen 3emne

CeroaMa BOCCOINaAHUE YERORUH, B KOTODLN BOIHWKNY NEDELIE «33000bILLIM
HAIHN S, HMBET MDHHLHANNANBHOE IHAUSHWE NG HayeM, B 3TomM 08ne Benves 3a-
cayra A W, Dnapwia, NpeonosHeleno & 1924 r Nepey KoHLEMLMIG KHRMWE-
CKO@ 3p0MoUUE, COrmacHD ef, B KaYecTEe OTNEEBHOH ToMGM B NabopaTopHbx
FKCNEPMMENTAX NO BOCNPOUIDENRHKIG YOROBWA NeparHeR JeMnu Npennara-
nach SECKMCNOPONHIAA ATMOChHEDE,

B 1953 . amepuEaHcEde widdohe [ FOpe v ©. Munnep nodseprne CHMech
METAHA, AMMHAKD, BO00DO0A W BOOb ASACTRAID INEKTOMYECKMX paspRlos
(pKc, 2.7). Bnepewe ¢ NOMOULID TAKOMND IKCNEREMEHTS G0 NOMyHEHHLK M-
OYETOR O WIEHTHPHLKMPOBAHE MAROKHCIOTE — MMALMH, AN3HAH, JCTapa-
FAHOBAR W MY TAMAHDBER KHCNOTH,

Onemed Munnepa W KOpd CTHMYIHDOBANK WCCNSO0BAHME MONEKYNRRHOE
IBOMGLAE W NEOACKOKABHWA BHIHK B0 MEGTHE NACOPaToRWAX NO BCEMY MMK-
Py, B TOM YHCHE KW B Halwen crpane A, [ Nacoikcersm v T, E, Napnopckos, Ol
NEWBENN K CHOTEMATHYECKOMY HIYSEHM0 NPpolneMn, B xo0e Yero Obink cHHTe-
INPOBANE DMONOMAMECEW BaXHRE CoROMHEHKA, ODCHOBHE YONOBWA Ha Nep-
BODLTHON J38MNE, NPUHATHIE B0 BHAMEHWE WOCNEOoEaTENRMM, NPHESNEHE
8 Tabnuue 2.6,

PacuiThl, B KOTOPLIX YYUTRBANCA NApHUKCELIA acpdexT, a Tarxe npudnman-
TENBHARA WHTEHCHBHOCTE CONHEYHDN PAOMALIAN B abUOTHHECKYSD S[Y, MPWBETA
K SHAYEHWAM HA HECKONBKD NECATROD MPaiyCoR Bhille TEMNSDaTYDbl Sakseea-
Mg, (oM BCE SKCNERWMEHTH N0 BOCCOIMAHMID YCREWA NEpBMYHOR I
BLMHEHD NPW TEMNepaTypax oF 20 0o 200 °C, 31d NpeLenbl YOTaH0BHNN HE
MYTEM DACHETOR WAM SKCTRANONALAK HEKOTORBIE MEONOrMHecKHy A3HHWE, 3 G-
pee Boero © yYaToM TEMNERATYIHBIX MPEHML YCTORYMBOCTI ORTIHWYECEMY CO-
EAHEHKEA,

G
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_ AJIRHEH
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_ BCIpAarMHOBAR KACITE

My TRMHHOBAR KMCNGTA

Moya A P

L BMoRoHHEA KMCRDTA

Dopranbaari

Pue. 2.7. Annapar C. Munneps [EBepxy] M ORrasnsecies Monexyns,
noNy=smpe A0WGTesmRin NYTEM [BHIEY)

Monone3aoeadHne caBCeER razoe, NoaobHblE rasas NEENHHOR aTMOChEpkI,
PAINWHHBIX EMOODE SHERMAK, KOTOPRE Obind (ApaETEpHE ONA HAWEA NNaHaThl
A—4.5 = 10% net Tosy HAZAN, ¥ YHET KNAMETHHECKIEE, MEONOTHHECKNE U THapo-
rpadM4acKi Yonoedit Toro nepyona No3sciyng B0 MHOMME HaYyYHBIX LEHTRSEX,
ZAHMMEKILMACH H3yEHNEM BOEHHEHDBEHNA XW3HM, HEATH QOXE38TENLOTEE My-
TEH AGMOTHHECKEDID BO3HWEHOEEHUA THKW: ODFEHMHECKNE MONEKYN, KHE GNLIETH-
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Tabbnwya 26
YonoewA Ha nepeobeimHoR Jemne

MNepBuyHas nMToCheEa

B monexyneEpHoE JE07CGHE TONRKD KOpa 2eMnu Cprpana sasHyss poms. Cormans wope:
Al Ca, Fe, Mg, Na, K v op.

¥poBREHE FEONOMHYECKEY IHAMMA HE NOIBORAET CARNATE VERAWTENLH L BLIBON0E

06 HIMEHEHRH COCTRES I8MHOM KOPE B0 BREMEHH.

MepaniHan rnapocpepa

Ha nopepiHooTH NEpErHHDR JeMnd Haxoanoos messe 10% obwdiva aonw ceroa-
HAWHWY CREIHoE,
Cpepa nepanyHoro oweada — cnabowenoqdHans (pH = 88,

NepaduHan atmocgepa

MNepaan AaTMOoQens Jean9 CcOCTONE W BOAGCPOLA, KOTORBIA aymEn: B KooMimeckoe npo-
CTPAHCTRD; BTORAA [MIBECTHAR Kak NEpEWYHaR) DOPaioRanack W3 ByNKaHHEHECKHY MaZ0e,
bBuing NpEgroEEHG TRH BERHMAHTA COCTRED NEPEMYHON ATMOE MR,

&) BoccTadoanTeNsHan: CHy, NHy, HaO, Hy (e Boicokum cogepsannen MHyL

B} HedTpansHan: CH,, N, HO,

Bl cnabookuonmTensHan: C0,, CHy, NH,, Mo, H O (¢ b3k cogepaxabmen MH.).

O, HETPMTEl, AMHHOEWCNOTE, MOHOCAXERUOEL, MYPHHE, MAPUMALNHE, nopde-
PHHEI, HYENSOTWOE KW T. 0.

CrnegylillMed 3TANODM DMMHHECKDNA 3B0NOUMM AENSETCA BOIHWEHOBEHWE
Gones CROKHRK COSOWMHEHMHA W3 NPOCTeIE OOFAHMHECEMX Monssyn. [MosTowy
EOSHHEHOEEHME NpoTafyononumepne npeoctaenaet cobol Sanee chnoeEHyD
npobnassy. HeoSxooMMosTs M CYLWECTEDBEHWA BD BCEX EWERIX CHOTEMAR {M4E-
BMaHE. JHIA OTESTCTEEHHE 38 NPpoTCepEHTATHEHEIR NPOUBCCEl {HANpHMEDR,
FMOponnE, AsKapioECcHuiMpOEaHNE, BMUHHPOEAHWE, OESAMUAHUDOEAHHE, Ne-
PEEMCHOS OEMCMIEHWUE W T. 4 ), HEKDTOPRIE BECEMEA NPOCTHIE NPOUSCCE! [HENpH-
rep, Gposkedne] ¥ apyrve, Dones CnoxHeE (HENPWUMER, GoOToMMITYECENS DERK-
WK, thoTodchopnrpoeaHUE, roTooHHTES).

Hanu4ue 006 HE HAWWER NNaHeTa [NepEHYHEN OEEEH} W HEOOXOOMMOCTE 28
MPUCYTETEXMA BO BCEX MHBRE ORMAHHIME SOVCAOEIMTY TERMOOHHAMHYRCKHA Ga-
PES[ HE MY TH BRIHUEHOEEHHA NPOTOOSMONCNMMER0E B NPOLBCCE MONWEDHLEHCHE-
K. Tak, ang obpazcEaHNE NMENTOHGEA CER3M, COMacHD PaakyMn

HaN—CH—COOH + H;N—CH—COOH —»

R, A,
— H,M —{;JH —CO—NH— :IJH —CO0H + H,0,
R, Ry

HEDOXOOMME 3ATRATE AHEprMK 2—d gran. 3T0T TEpMOOMHAMPAYECEHA Sapeep
SLE BRILUE NPKY NOAYHEHWA DEM0BLE MONEKYN B BOOHLE pRCTROpaX. Creposa-
TENEHD, ANA CHMHTE3E MEKPOMONSEYN W3 «0HoMaHOMapoEs TPEOYETCR NpMEne-
YEHWE CNEUWPWHEcEME METOO0E YOSNEHWMA BOOE,

T
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— ONOPHLIE TOYKW

8 [lepaWqHan aTMOchHepE JemnE COCTOANE NEEMRMYLLBCTESHN] M3 BOAGD0AE W B
GRS OMHEHWEA,

B Feana HAXOETo HA ONTHMANEHOM DACCTOAHAN 0T CONHLE M NoNYSAsT O0CTaToe-
HOE KDMMBECTED 3HSNrHE 000 NOAOREHAHER BO0s B EWOKDM COOTORHM.

B B E00Hb DECTEOREY 38 CHET PAANMYHEE WCTOMHMKGE 3HE0MMA BOSHUEROT Helno-
NOTEHETEHRM NYTERM NPOCTERLLWE OPFAHEHECKHE COEQMHEHIRA,

—
. _-(:Inrpnm M 3AIAHWA 1A MOBTOPEHMA >

1 MepetMcnETe KOCMEHECENE W AHETANHLE GAaKTODE BOSHUEHOBEHNA ¥a3sn alao-
TEHHE M Ty TER 8 HALER NIEHETE,

2 KaKkoe IHEYSHWE R BOIHWEHDEEHNA OOraHdHEcEMy MONEEYN W3 HEODraHsASecky
BELIECTE HE 38MNE HMEN BOCCTAHOBEMTENLH L X30AKTED NEDBEHYHDE aTMochepe ?

3  Oneuwme annapat | MeToeey npoesnesR onmwoa G Munnepa w T Kps,

-
—!@mcm W IANAHUA AR OBCYXAEHUA >

A Enoess, No aaisesy MHEHHG, MCTOSHMEN aHeprae npecfinanam va gpeansh Jopne?
Eak smomsn ofbacHATE HECTRUWNECE0E BIMEHHE DAANHSHEE MCTOHMHMEDS Seep-
rdW HE NPOLEEcs tHpal0aaHBR DRraHAYGTERY MONeRYN?

2 Rael EKpuw G, Munnepy y0anocs PaccyHTaTh NapamMetie CRDEr 3EcnapneaHTa’
Kok G B nopowny K aroky sonpocy T Ha ks npeanocsnok uoxonmne Gt

2.3.° TeopuW NPONCXONAEHUS
..-*  npotobuononumepoe

FPaznuyHes GUEHKW XE3paKTERA CPe0s HA nepeobeITHON Jamna npuee-
NA K CO3O3HMID PR3HLE YOROEWA JECMEQHBEHTOE, MMEBLIAY NDHHLAMAANEHD
BOMHEIS, HD HE BECEMAA OAWHAKDELIE B HACTHOCTAY DESYNLTATEL. PRCCMOTRVM HE-
KOTORRIE W3 BaRHERLINE TEODWA EOSHMEHDEEHWA NONMMEDHLE CTRYETYR HE HE-
WEld NNaHaTe, NexEWKy ¥ BoTokeoe ohpasosaHrs SHONONAMEP0E — OCHOEL
HMIHMW.

Teprar4eCcEEA TEOPMA. PEAKLIMK KEDHOEHCALMK, KOTopwEe npieeny 6w K obpa-
ZOBAHMED NOMMMED0E W3 HAIKOMONEKYNAPHE NMPEQSCTESHHWKDE, MOrYT Ocy-
WECTENATECA NYTEM HAMPEEaHRA. No CPAEHEHWE C OPYTAME KOMIOHSHTEMA
HHMEBOH MaTERMK HAMOONEE XOFMUD MIYHEH CHHTES NOEMNeNTHADE.
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HHHI.I_HETE-I:H:IM CHHTEEE NOAMNENTHODE TapMiTieCENM J'I'gTéM RENAETCH GMB-
PHESHCEMA y4EHRM C. Dorc, KOTORLIA OAMTENRHDE BREMA M3YHAN BOZMOKHITTH
OBPAICEAHMA NENTAL0E B YyCROBWAK, CYIIBCTROBABLINY Ha NepaoluiTHoR Jamne,
ECnd CMECH BMHHDEMCNOT HarpeTe oo 180—200 0 npe HOpssansHomM atmo-
CRpHOM DABNSHWH HNKW B MHERTHOR COe0E, TO ODPDASYVIOTCA NEOOYKTE — He-
BOMBLIME ONKIFOMERB, B KOTOPbBIX MOHOMEDE COBMMHEHE NENTADHBRK CRITAMM,
4 TaKXE MANeE KONWYECTRA NONUNENTIWA0E, B cnyuans, konma Moxoibe ChMec
BMHAHDOKACNOT JKCIEpHMEHTATORLI DE-EITELLI,E.I'II-'I SMAHDEACIOTAME KHORD AEA
OCHOBHOMD THMNA, HAanpHMep E.EI'I-EPEI'I.ﬂHDEﬂl:ﬁ ] FJF!II'TEMHHDE-ﬂﬁI EMCNOTaEM, Oons
NOTHNEnTHOOE IHEYHTENEHD BOZPACTRMAS. MD!‘IEI’.'&I'J'IHWEH MACCE TONMMepoBE,
MEMPHEHHLE TEEMM MYyTEM, MOEET AOCTAMNETE HECKONBENE TRHICAY JansTod. (Jans-
TOH — 80WMHMLE HM3IMEDEHHA MBCCH, YMCREHHD PaBHan MaCCe O0O0HOM aTtoa
yrnepona: 1,67 = 10724, ofoanauaerce 0.)

NanaMepbl, NOMYHEHHBE TERMAHSCKRM MYTEM W3 SMAHORMCOT, — MsTad-
HOWALl — NEOARNAOT MHOME CH2UADUIECKWE CRORCTEA SHoNonUMEpen Ganko-
BOTC TUNa, OOHAKD B CIYWAE KOHDEHCAUMA TERMANECKAM NMYyTEM HyRNeoTHIos
W MOHOCAXSPWA0R, WMEIOLLWK CROKHWD CTRYETYDY, O0RaIcBaHMe WIBSCTHRX
B HECTORALEE BEREMA HYENSWHIELIE KHUCNOT W NONKCEXADMO0E NPEOCTaRNAaSTCA
MANDEEDOATHBRIM.

Teopusa aacopbumm. DCHOBHEIM EOHTPERMYMEHTOM B CAopax of afuorasHom
BOGHHKHOBEHIA NONAMEDHLIE CTOYVETYD RENASTCH KOHLEH T LHOHH B !ﬁapt-eu
W HEOOCTATOR IHEPIHA ANA KOHIEHCAWWE MOBOMERDR B pa3dasneHHni DaAcTRD-
pax, M NeRcTRMTENGHD, N0 FEX0TODBM OLIEHKAM, KOHUEHTRELMA QRraHHYECKE
MCNERYN B «MEDEAYHCoM ﬁ"g"ﬂb-DI'FE-'“ coCTagnana okong 1%, Takan KoHUESHTDALMA
& Clhany DEOEGCT W EHMHHDETH KOHTAETOE DadnHAqHbiy MOMEKYN, HEDR O b
ONS EDHOEHCAUMK BEWECTE, HE Morma ofecnaynte crone «SecTporos ohpazo-
EBHWA pAIHOOOREIHEE NRpOToDMONONVMEDOE, KBK 3T0 HMEND MECTD HE 3EMNE,
Mo OUEHESM MHOMEE yHéHB. DOHO W3 pRISHHAN 3TOMG BONPOCE, CERIEHHOE
C NpPECOONEHMEN KOHUSHTRaWWoHHor Gapesepa, Geng npaonoseso BHrngn-
CEMM Przueot . BepHanomM, CHHTRELLMM, 40 KOHUEHTRWPOBAHWME CHNEHD Dad-
GapneHHbx PACTRODOE DAINWYHbL DRTAHAYECKNX MONEKY MPOACKAT I"l'p’TEl-.'l
SAOCOROLAN B NPECHODOOHBIX HITH MODCKRE DTS EHAK OYEHE TOHKHE TTNRH,

B PeaynLTaTe BIAMMOLEACTENR BELECTE B NpOUSCTE B..D.EDFIELIHH HEROTO-
pPoie CER3W OCNalnamTca, YTo NPUECOMT K DAa3pyILIEHWD OOHHE M 00DEI0BAHMI0
O TR HHBMAYSCEAE COSIWHEHAN

HuzkoTemMnepaTypHan TeopMa. ABTODE JEHHOR TEQGRHK, PYMBHCEKRE YyHEHEIE
E. CrmoHecky W . deds, MCxOOMNd U3 HECKONEED WMHBIX NPSOCTABRREHHME o6
YVCNOBKAK A0WOreHHOMD BOSHMKHOBEHWA NPOCTERLLIMY GRraHyYecEs COsnnHe-
HIAA W WX KOHQEHCALME B NONAMEDHBIE CTEYETY . EE.II'HIJ.I.EE AHDWEHME B K-
CTBE MCTOMHWED IHSPTHH AETOPE NDWOS0T IHSPrAK XoNoOHo0R NNasMe, Taxkoe
MHEHWE HE0eI0CHIBATENEHD,

XOnooHIA NNaIMa WWPOKD BacnpocTpaHeHa & M0 e, YulHblE MOnaraaT,
Y7o 359 BcaneHHOM HAXOOMTCA B COCTORHMK NNazMesl. BoTpe4astecs ann CocToR-
HWE METEPHM M HA COEPEMEHHON JEmne B BUOES LWAPOELD MOMAHWA, NONAQRHLL
CHAHKA, & TEEXE HanDones BEKHOTD THIE MAEa3sel — HoHOCHeps.



» Mana 2 BosmskHoBEHSE U5 Ha Jeane

BHe 3EBMCHMOGTH OT XBPaKTERE 3HEprMK HA B0KoTMHecKkol Jemne modon
28 BMO NpectpaIyvaT KMMHYECKWNE COROMHAEHNA, B OCO0eHHOCTH OpraHH4EcENE
MONEKYNE, B SKTHEHLIE YACTHLL], TAKHE EBK MOHD- M NonuhyHELHMOHANEHES CEO-
DoaHee paoneans. DOHagD BANLHERLLEA ME SEONCUWA B SHAYWMTENEHOE CTENS-
HM ZEEMCHT OT NADTHOCTH SHERTETWHECKOND NOTOKA, KOTOPRIA B CMy4a8 MCnanG-
A0BAHWA XONOOHORA NAE3Mel HEMBONEES APKD BRIPEEEH.

B FEIYNbTATE NPOEEEEHAA KDONOTHWAERE W CROMHBEN FKCMNERWMERTOE © X0-
NOAHOA NAAIMOA B EAYECTEE WCTONHWED JHEeRrwH 0NA afHOreHHOND CHHTEIN
MEOTOGMCNONMMEDOR MCCNEMDRETENARM YVOAMCE MOAYSHTE Kok OTASNEHBE M-
HOMEDb, Ta 1A NOJEMEDHRIE CTE KTV MENTIAHGERD THMTE 8 N3O0,

KoauepeaTHan TEOPHA. ABTOROM 3TOA TEORMH ABNSETCA WIBECTHRIA OTEYaCT-
BEHHBIA BUoXHMAIE akatemds A, . Onaped { 1924), HECEDRLED NOIKE, HEIABH-
CHMO OT HEMD, K AHAN0OMAYHLIM BbiBEAas NDMILEN 3HMWACKHEA yiEHpR x. Xon-
nern (1929)

ONapuH CHHMTAN, WTO NEPEX0, 0T XHMHHSCKOR IBOMMOUMH K BHONOrHSeckon
TEEt0san 00R3ATENLHITD BOSHHEHOBEHNA HHANBHOYINbHEE Gaz0s0-000cod-
MBI CHOTEM, CNOCODHLX BIAMMOIEACTE0BATE C ORDYRIHAUEA BHELLHER Cpe-
A0A, MCNONEIYR 88 BEWBCTEA W IHERMMI, W HA 3TOR OCHOBE CROCOGHEL PACTH,
MHORATRCA M NO0BSITATECE SCTECTEEHHOMY OTOODY.

ASHOTHURCKDE BROSNEHHE MHOTOMONBKYNADHMK CHOTEM M3 O0HODOIHOTO
PECTRODS ORraHAYeckHx BEUECTE, NO-BHLMMOMY, DONRHD B0 OCYULEC TRNATE-
CA MHOMOERaTHD. DHO W CERYE0 CHBHE LIWROHGO DACAPOCTRAEHEHD B Npupoae. Ho
B YCAOBWAXK COBpeEseqHHOE Guocdepsl MOEHD HENOCPEOCTEAHHD HAbnEOOaTs
TONLED HEYANEHEE CTAQMY ODPA30BaHMA TAkMY cucTan. Mx ssonouma oberHo
U4EHE KRPATECEPEMEHHE B NPMCYTCTEMM YHUHNTOXSWME BoS sukpobos. MoaTo-
MY ONE MOHAMAaHKAA E-'I'-D.ﬁ: cCTHOME BOZHMEHOBEHAA EMIHA HEI:I'ﬁ}[Dm'bMD HMICEYC-
CTEEHHD NONYy4aTs $Ga3os0-o60cafneHHEIS ORrAHWHECKWE CUCTEME B CTPORD
EDHTROMMpYEMEE nabopaTopHelE yEAOEMAK W HA ChopMAPOBaHHEX TREWMM Ohpa-
A0 MOOBENAX YOTIHAENWEATE KEK MyTH MX BOSKOEHDIA SEONEILAK B MPOLWEnom,
TAE W 3EELHOMEPHOCTH 3ToM npougacca. Npuw paboTe © BRCOKOMONEEY TADHEIMK
OPFAHAMECKHMA CORLUHEHAMK B NAG0RATOPHLE YCNOBHAR yHEHBIE MECTORAHHD
BCTREYATCA © 0DpA3cBaHHesd Takoro poaa $aaoac-clocolnerHbls CroTem,
MNoaToMy MOSHO NPEACTARKTL CEBEe NyTH MX BOIHAEHOBEHWA 1 IECTHEDNBAEH-
TARLHD NOMKTE B Rad0paToDHbX YCNOBMAK DAIHO00RAIHNE CHOTEME!, MHOTHE
M3 KOTORLX 80K Obl NOCAYRHTE HaM MOLENTMA BOIHMKIBLUME KOTO2-TC Ha
IEMHOR NOBEREHRCCTH OBPRa3oBanHA, [N NpHMERS MOKHD HAIE3Th HEKOTODHIE
M3 HHX oMY3spbEn= Moneaefspa, ssukpocdepos Dokca, saxefsany: Baxany-
pa, =NEodEoHTh Brame @ MHOME LpYHe,

Hacto npi paboTe © TAKMMA MCKYCCTEEHHBIMN CAMOWIOAHMDVIOLLMMACA W3
PRCTEODS CHETEMAMW DCOD08 BHWMaHNE O0PALLASTCA HE WX BHELLHEE MODd0-
T AMBCKOE CRONCTHED C ¥iBbikii ODbexTaMW, HO HE B 3TOR NBGCKOCTIA MEKWT (-
WEHME BONPOCA, 8 B TOM, Yyrofel CHCTaMa MOrna E:-I-EHIuI'D.D.-EﬁETEEIEIH'H: = BHELL-
HEH CRaanA, MCNoNE3YA 8B BELECTER W BHERMAK MO THNY OTEPLITEX CHOTEM,
M HE STOR OCHOBE PECSTH W MHBOGKHTEES, YTO XaPEETEpHD AN BOEX 3¥UB6IK CYILBCTE.

Haubonas MEPCNEETABHEMIA B ITOM OTHOLUIEHAM MOOEMAMEA MOCYT CIOEETE
KOHLUSPBATHEE KA,



Maga 2. BoIHWEHOBEHWE BHIHA Ha 3emng «

EAm AR MONBEYRED HMEaT ONPEOEMEHHYID CTEYETYDHYHD ORraHnaamnm, 1, 8,
BTOME, BEXOOALUME E 88 COCTES, 3EK0HOMEPHD DECNONMHEHE B NPOCTRAHCTEE.
BoneacTede 3TOMD B MONSEYNE 0Opa3yoTea NoMNcal © Da3NMYHEIMK 33pAnan.
HanpuMep, Monesyna Bogs HaO NpeacTasnaeT cofof QWnoit, B KOTOpOM OaHa
HAECTH A2y HECET CRabul MoNOWHTENBHLIA 3apA0, 3 ODyran — OTpKLE-
TENEHEIA. KpOmMa 3Trn, HEEOTORESE MONEEYNE (HENPHKMER, CONK) B E0OHOR Cpa-
08 OWMCCOUMARYIOT HE MoHB. B clunmy Takke ocobeHBOCTEN SMMWHECEOR OpraH#-
DAL BAONEKY N BOXDYT HHX B BOJgE ﬂﬂp&ﬂ-‘y‘ﬂ'ﬂﬂ ERO T H sl I=IZI'|'|:!IEl:'l.l.li!;l--'l-' A3 ODMEHTH-
POBAHHBE OMRE0eNEHHBIRM le:paam.n MONEEYN BOQbL, Ha MPAWREDE  RDTE Kb
MNaCl MosHD 33METHTE, 4YTD SMMONM B006, DEpyEaowde wod MNa®, ohpaweHs
E HEWMY OTRMLE TENEHERMK MONDCEMA, 8 K oHy Cl- — noncsmmaneHsman ( prc. 28],

ﬂpraﬂnqecm& RGNEKYNE WRAEHT fHJﬂh-l.l.l!p'H] BAQIMEEYIADHYIO MESCTY W S0 -
HYHD MECTRAHC TEEHHYID KOHENYBALMED, NOITOMY OHE TORE OKDYEEeH BOOH0R
CEOROMKOR, TOMUWHE KOTOROHA SEEMCAT OT BENUYMHEl 330A0E MOMNAKYTE, KODH-
LEHTRELMK CONSi B pECTEGRS, TEMNERATYRE ¥ Of.

Moy onpenentiHbiE YoNoEHAX BOOHAA oBonoYka NpEobpeTasT YiTkde Fpd-
Hilbl W OTAEANSET MONE Y OT Ok EaErcs pacTaopDa. Maonekyned, ﬂHF.‘.I':,":l{I.H'.Hr
Hbl& BOOH0E obonoyxol, MoryT 0bbenneaTecA, 00PasyA MHOMOMONEKYNARHEIE
KOMOANEXCH — KOELEpeaTw {puc. 2.3,

EOauepsaTtHbie Kanie BOIHREIDT TaK®E MW MPRCTOM CRMELLIMBIAHAA Da3H0-
OBPAZHLE MOAHMED0R, L3K NPHROOHLEE, TIL 1 WMCEYCCTEEHHD NMOMEeHHLIX., I'rpu
STOM NPOMCEKOOAT CaMoobopxa (0GB gHHEHME] NOMHMERPHED MOMSKYN B MHOMD-
MONEKyNARHBIE ©a3os0-0bocobneHHEE 0DPAZDEBAHMA — BIAQMMEIE NOO MHEDO-
CRONOM KaniK, B Hix CocpanoToymeasrcn DonouuMHCTRD NOnuMEepHbl s MR Y N,
TN KAk OKRY EakHuaR CRERA DKW BERETCA NMOMTH MRNHOCTHED WX NAWEH,

Eann oToENEHE OT DEPYEEOWER CRanx PEIKGE rPEHHUEA pasnand, i OHK
CroGobHE NOMOLWATE MEEHE BEWEBCTER MO THITY OTERRThIE CHUCTEM.

n';."TEI'-'I BHMCAEHAA B KOAEDEITHLIS KRMNH FEINMYHbIE EATRAWIATER0E (B TOM
YHCHE W PEDREHTOR ) MORHO BR3LIEATE DAL DEAKLMA, B YACTHOCTH NONHSE0HED -
LIMEY NOCTYNEHWME M3 EHEWHEHA CPanE MOHDMEP0E. 38 CHET 3TOM KANTY MaryT
YEEMNWHWEATLHEA B 0DOREME W MBCCE, 8 3aram ApobnTeCR Ha AoyepHue ochpalosa-
HIAd,

HanpuMep, Npoueccs, NEOTEX30ILME B K03UeDBATHOR KANNe, MI000asEH
B KB3NpaTHeIX CEoDEAX, 3 BHE M NOMEIUSHE] EBLLECTEE, HEXONAWWECH B0 BHELI-
HEW Cpana:

rnikosn- 1 -hocdar —
[rmoeoao-1-thochaT — KPEXMEN —+ MANLTO3a] —+
BAGNETOEA .

EoauepeatHyD EANNE, ohpasoeaHHyin na Genka 1 ryMamrapabreEa, norpysa-
HIT B pacTeop meokoao- 1-docdaTta. Mogoao- 1-gocgar HeEWMEaaT BXO0HTE B K-
MK ¥ NONMMERWIVETCH B HER B KpaxMan npw eRcTERKY KaTankuaaroga — doc-
poprnas, 3a c4ET 0OPASORIADETOCH KPaXMAna Kanim DAcTET, 4TO NErko Mo-
#aT GRiTh YCTEHHOBNEHD KAK XMMUYECEWMM GHANWIOM, TEE ¥ HEMNDCOSOCTEEHHEIMK
MMEDOC KONHSECKIRMN HEIMEREHHAMK. ECny B EANNKD BXNEYYTE ODYIoi kSTany:za-



Maga 2, BOIHMKHOBEHWE MMIHW Ha Jemne

Pwc. 2.8, PacTeOpeHEE B BOOE XNO0E0E HATDHA M 00DRE0REHNES MHODETHEDRAHHEE
woHoE Nat nwCl-
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TOp — D-amuanasy, KpaxMan pacnana-
ETCH 0 MANGTOIb, KOTODAaA Bu0enaer-
CA BO BHELLHKI0 CREY.

Tarwm 0SpA30M, BOIHHEIET MpO-
CTeRan gopsa metabonuama, Beuwe-
CTHO BXOAMT B KArVI0, MONAMEDHIveT-
CH, OBYCROBNHBAN DOCT CUCTEMB, 8 NP
pacnage NoaMMEpRa NPOAYKTH 3TOMD
NPOUECCA BHKOAAT BO BHELWHOK Cpe-
Ay, TS X pAHes He Guino.

ApyTan crema NNCCTDHMEYET OneT,
rae NONAMEDOoM ABNSETCE  NONAHY-
ENEOTHLL. Kanng, CocTonuan M3 Sensa-
FHCTONR M ryMamuapaltuea, OkpyseHa
pacTeopos AND. Moctynas & sanno,
ALD NONUMEDHIYETCA NOL BAHAHKENM NONUMEDA3b B NOMHALEHWI0BYID KWCNO-
TY, 338 CMET KOTOPROA Kanng pacTeT, 8 HeopraHH4eckni Gocdar NocTynaseT so
BHELIHIOI CREY:

Puc. 2.9, Crema CTRORHKE
KOALSPBETHOM KAs

AL — [AOD — Manu-A+ D] — @

Mp# 3TOM KENNA B TEHEHWE EORPOTEQM CROEA YEENWMYWEAaTCs B abnéme Gones
YEM B OB PA3E.

Kak B cny4ae CHHTE3E KPAXMANE, TAE M NP 00OpA30EAHHMK NONHEOSHUNOS0R
EMENOTE B KAYSCTES WEXDOHLE BEWECTE B QKPYMAKRLWMIA pacTBOpR BHOCKUAK Bora-
THIE BHERIMER ( MAKPOIRrHHBCKEE) COBAWMHEHWA. 38 CHET AHERMAM STHE COa0H-
HEHMH, NOCTYNAKIWMY W3 BHEWHEH CREgRl, W NPOUCADONN CHHTES NONAMEPRos
M POCT EDAUSPEBATHRE KANens. B opyroi ceprn onemoR akagernea A M. Onaps-
HE W COTEYOHWEGE BENG NROOEMOHCTRMPOBEHD, YT0 W B CAMWY EDALEDEATHE
KENNAN MOMyT NPOTELETE PEAKLMK, CEAZAHHKLIE C DRCCEMEEHWENM AHERTIAK.

BaxHo To, 4TD B 33EMCHMMAOCTY OT COBEPMWEHCTER BHYTREHHEN OpraHu3a0msm
EEMENk OHM 13 HKE BOryT PacT GeICTRO, TOMEA KBK OPYIWE, HAXOEACK B TON e
EHEWHEN CREOE, PACTYT MEANEHHD MNWM NOGESRrE0TCH pacnagy. Takkum obpa-
308, HE MOOENH KOAUBRBATHEIX KANENL A M. OnapsHy 1 ero coTRyOHKMERRM Yoa-
NOCE FHCNERUMEHTENEHD HEONMDATE 384a8TEM SCTECTEEHHON OTOORA — TOK 38-
EOHOMERHOCTH, KOTORAA B DANBHEAWEM NECNA B OCHOBY BCSA NOCHemyMuei
HHOMKILWE TREDM) POOA OTEPEIThE, Gazoen-0focofneHHEXE CHOTEM HE MyTH
K BO3HWEHOESHME] #HEHN,

EenxoBo-K0aue pEATHER TEORWA DNEapyHE — OOHA M3 NEPBELE HAYYHEIX TED-
PWH NPOMCHEEEIEHAR HH3H abuorasaHe myTeés. Teopua GaanpyeTcs HA npan-
CTABNEHHM O TOM, 4T0 B0H HAYMHAENOCE C GENEDE, 8 THCKE HE BO3MOMHOCTH
B ONPEGENEHHLEN YONOBMAK CHOHTEHHOMD XWMPYECEDID CHMHTEEE MOHOMEPoE
Genkue — aMHHOEMGCNOT — o SencosononobHer NOMMMERDE — MORMNETTH-
noe — abuoreHHey myTeEs. NMyGnMEALKHA TEOPHH CTUMYNMPOBENE MHOMOMBCNEH-
HEIE SKCNSPVMEHTE B pRGEe NaSoparopyil MHPE, NOXEIaElne PERNEHOCTE TRKD-
I CHHTE3E B HCKYCCTEEHHEX YENoaWsE. Teopua Beictpo crand oblsnpuHaTol
W O4HEHE NOMYRARHOR.
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BcE Gano xopouwo NPoOoysMaHo W HayyYHo 0B0CHOBEHD B 3T0H TEORPKMKW, ERoME
OoHON npabnemesl. ECRK CROoHTAHHO, NYTEM CNYy4aliHBx Ga3Ma TpIHHLED CHHTEZ0E
E EDAUEPEATE BOSHUEANH SEAMHMHHEES YOSHHEIE KOHCTRYVELMA BEnNEDERR MOonasyn
(HENDMMEp, a3 dErTUBHEE EETENWZATOPE, OBBCNEYMEAIDWME MPEUMYLLBCTED
AAHHOMY EQALEQEATY B POCTE M PESMHOMEHAN |, TO K2E OHA MOTNH KONMPOSaThCA
OfA QECNPOCTREHEHWA BHYTPW KOEUSPBSETA, 3 TewM Donea OnA Nepegaqy Ko3Uep-
BATAM-NOTOMEAMT TEopWA OKAZanach HECNoCOOHOHE NPennosUTh [FeUEHNE
NOOBNEMBl TOMROME BOCTEFMIRSNSHWA BHYTDN K03USDEATA M B MOKONSHATET 211H-
HUUHBY, CAYUSRHO MOARMBLLIWECH JduBesTBHRY DenkoRbIx CTWRTYE.

Mup PHEK kaxk npeguuecTEEHHHE COBPEMEHHDHA ¥MHM3IHK. HakonneHyea HaHnA
O HYENEMHOBLIX KMCNOTAX. FrEHETHHECKDM KOOe ¥ BnocKuHTE3E Genkos NpHEano
¥ YTRERSOEHAHD NDEAHLAMNKENEHD HOB0RA HOSH O TOM, YT0 ®HMIHs HAYHHANACH BO-
poaE He ¢ Benkos, 8 ¢ PHE, HysnerHoBbe KMCAOTH ARNAIGTEA S0MHCTREHHEIM TH-
MOed BACHOTHHECENE NONHMER0RE, MBKROGMONEEYNADHA CTPYKTYDE KEOTORBK fGna-
A0S NEMHLAMY KOMINEMEHTARHICTH NP CHHTEIE HOBLIX Lened obecnaus-
BAET BOSMOEHDBETL EOMMBOEIHNA CODCTREHHDA AFHEAH0A NOCNe Q0B TENEHOCTIA
MOHOMEDHBN FECHBEE, OPYTHMA CREEIME, BOFMOEHDICTD BOCHO3EENEHERA
[ DENAWEALAK | NONAMEDEA, B0 MAKDOCTEWCTYDR, |'|5-|:I"ElTl:rI'.'l§;I TONbED HYENSARDED S
KHCIOThI, HO HE Bansm BAOTYT BibiTo MEHETHSECKIAM MAETEDMAN0M, T &, OGN0~
BOAMMBERAL BONEEYNARIA, NOBTORARLLIMME CEO0 ﬁﬂﬂuhtt:H'—lEﬂ:‘y‘ﬂ MAKDOCTRYE-
TYEOY W3 NoORON2HEA B NOKONEHKWE B OTHOCWTENBHD HEHIMEHROM Bit0e,

Mo-anomsory, MuedHHn PHE, 8 e JHK morna npanctaenate cofol nepesns-
Helil rEHETHUYECEMA MaTepuan. Bo-mepesy, B SMMHSECKDM CUHTEE8 W B G-
MIAHECEME PEAKLMAY prEOHYENEOTOR NPESIUacTEVIOT AE30KCHDMO0HYENBOTIA-
OAM: COOBPMHALLHME O830KCHRWEEY HYENSBOTIAOL ABNSKTCA NRPOOVETEMA MOIE-
eEln pPUOoHYERBaTHOO0E. BO-BTOPLIX, B CAMEX ODSEHHE M YHWESPCANBHBIX
NPOUAcCCEY METAOONMAME, NPOTEKSHLWY B KNETEAX COBREMEHHBIX HPTEHAAMOE,
WHMRPDKD NPEOCTARNEHE MWMEHHD pUOOHYKNBOTHAL, 8 HE O8A0KCHPWEOHYKNED-
TR, BKNDHAR CCHOBHBIE 3HERMETHHECKWE HOCHTERM Tna ATH w op. B-Tpathix,
pennukauFRs PHE masset nponcxoorte Ge3 karoro = 70 2 Seno yyactun JHE,
MEBXAHKAM HE peaynndkauye JHE Dake 8 COBReMERHIM KRBOM MUpe TREDYET
COAIATERLHOTD YERGTHA PHE-33TDaBEH B WAHLMALMA CHHTESS TPRNAMY K0T -
HOR wend JHK, B-yetedpioix, PHK, o0nanas BCemMd MATPHYHDMKA W TERETHYE-
CEMMM chyrkaas, wTo 1 OHK, cnocodea, kpome aTaro, £ BRnNanseHyn paoga
EAHELIAN, NDECY LAY Benkak, BKNCAHAR EATANMI KAMMYSCKH DEAKLIAA,

Tarus 0DpA30M, MMEDTCH BCE OCHOBAHWA pacomaTpuiears JHE kax Donee
NOZOHES IEOMIUAOHADE NPHODPeTEHWE, Bo3HMKILE: kak somwdukaums PHE,
CNBLHANIANDoBEHEAR ONA BRENONHEHAE EWYHELAN BOCNOM3BENSHHA A KDEaHE-
HER YHA KN b KONWA MEHOR B COCTRRS KNETONHOMD reédoma $e3 ero HEMG e -
CTBEHHOND YYalTHA B BHOCHHTESE BENKOR W ODYTHE BACREEY,

Mocne TOro KaK Gene OTEDRTE KETAENUTHHBECK BETHEHRE PHE, mnen napews-
HOCTH PHE B NpoMcxos0aHiEe EUEHE NOMySIng CNsHeMmWEl CTHsyn K passu-
THHI. AMSPHMESHCEMM yuEHBiM B ManGeptom 8 1986 r. Geina cidoprynupoea-
Ha KOHUEMUMWA CAMOOOCTITONHOM Mapa PHE, npenuacTe0BaBIens COBPEMEH-
HOM #KraHK. BoasoxHan cxema BO3HWEHOBEHMA mupa PHE npepctaeneda Ha

puoyHEe 210,
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MapanyHLEE Gynecw |
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Puc. 2.10. BOZMOEHES MEXGHMAZM LOKNETOHHOR SEQNHLUFH

AfuoreHHeIR clHTE: prbBoHyYENSOTANDE M M KOBANSHTHOR O0LBOMHaEHME
B nonkmeps PHE morms nposcxogrTs NpESnvanTensHn B TEX B YOCIOBHAX
M B TOR ®8 MMA4ecEod 0DCTARHOBKE, YTO NODCTYNEpLEENHcE anA ohpaszosaHKa
SMHHOKXCNGT W nonunenTagos. NozgHes Sano SKCNEpUMEHTRNEHD MOEEIaH0,
YTO MO KRAEAHER MEpe HEROTORLIE Maneynel PHE B 0bGe4HoN Bogrol cpans cna-
COfHEE K CnoHTEHHOR pexombuHagme, 7. . obmeny oTpessEmMy NOnMHYENS0THL -
HOoW wamy. OOmed KOpOTEMX OTPEIEDE UENHM HA OMMHHES DON#EH NPMECONTE
E YONHHEHWD nonsprSoryeneotiaos (PHE), a cama nogobhan perosbuHaums
CNoCoBCTEOBATE CTRYETYPHOMY MHOoOOpaIMD 3THx Manekyn. Cpanm HAx Mar-
nK BOSHWUEATE M KETANHTHHECKEH BETHEHERE pmonskynel PHE — prGodaws.

Odaxe kpaiHe peaxoe NORBNEHWE 80MHNHHEX monakyn PHE, rotopaie Saine
cnoCobHE EETANMMEMPOBEETE NOAMMEBEMIELMD PUOOHYEN20THOOE WK COSOWMHE-
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HHE QNAMIHYENSO0THADE HE KOMNNEMEHTRPHDN WaNK, KK HE MATPUUE, O3HS4AN0
CTAEHDBENBHWE MaxaHnawma pannurauyn PHE. Coapasan ceol konee, PHE pasz-
mMEoxAnMcE. HenabasHue ownbky B KONWPOBAHWK — MYyTALMK W pexomOnHE-
LMK B CAMOPENMHMUMpyIILpxea nonynawnax PHE cozpasany scé Gonewsasa pasz-
Hoobpazue 3Toro Mupa. Takwn ofpazon, npegnonaraemelil npeeHyi smup PHE
npagcTaanaat cofoi caMaoocTaTOqYHBIN BHONOrMHacKni MUD, B X0TOROM MOne-
Nkl PHE @ysELIMOHADORANA @ KAE FeHETHUECKHR MATEREAN, W KK SHIMMOonoe-
AOGHME KATANMIATODK,

BoznuknoeeHue GuocuHTe3a Genxa. BnocnegocTedM Ha ooHoBEE mkpa PHE
AON#HO BEIND NPOWCEOOMTE CTHHOBNEHWE MEXAHU3IMOE GuocwHTe3a Genga, no-
ABNEHHE RAIHOOOpASHEE DENKOE C HECNEOYEMDR CTPYETYRODH 1M CEORCTEAMK,
BOAMOKHD, B GODME KOUEDEATOR W IBINOUKEA 3T 08DAI0EARKA B KNETOYHLIE
CTRYKTYRIBI,

Mecinesa Nnepexona o7 ApeaHent Mupa PHE k cOBpemMertomy DRnoEcuHTe-
FARYRALEMY MADY — Haulones TIYOHEA Oame NS YPHCTO TEOoRETHMECKOnD pe-
WEHHA. BOSMORHOCTE A0NOMEHHOND CHHTEIE NONUNENTIA0E 1 Benkoaononod-
HibX BELLECTE HE NOMOTIET B DEWEHHH NE0DNEME, TAK KEaK HE MPDCRATRHWBRETCR
HMEIKOND KOHEDETHORD NYyTI, E3K 3T0T CHUHTES a0l Okl BwTe conpases o PHE
M NONACTE MO, FeHETHYECKHR KOHTDOb, TEHETHYECKI KOHTRONMDYEMBIA CHHTES
MONANMENTHADE A BENK0E QonseH Soll PAIBAEATECA HESABMCHMG OT NERBHYHONT
ABMOrEHHOND CUHTEEE, CEOMM MyTEM, HA Ga38 yeE CYWSCTEOSASILET MUpa
PHE. B nareparype npaonosEsHd HEckonsED TANOTES NOMCEOENSHWA COBQS-
MEHHOM MaxaHrEma GuocuiTeaa Ganka B saape PHE, HO, nosanyid, He ooHa 13
HUX HE MO¥ET DSCCMETRMEATECA EBE JSTANLHO NPOOYMEHHEA W GezynpadHan
O TOMEM 3EEHAR (PUaMED-KMMHYECKIE BoSMERoCTel. DoHa w3 sanbones npu-
EMMNEMEDN THNOTEE NpAHAONEXWT aeanemiey A C. Covpany. OHa sgnodaseT aea
NOHHUMMAENEHEN MOMEHTE.

Bo-nepesix, NpeananarasTon, 470 NS oHyEnSoTiaR, obpasywmaca
ABMOrEHHER My TEM, BEXTHEHO DEKOMOMHUPOELNH, NEFE0OA & 0OpasoRaHm ya-
NWHEHHEX weneid PHE B oaeas Aa4anc 1w meoroobpazysn. MrMedHo STam nyTem
CRELA MOAAHYENZOTIA0R M MOIMA NOAGATRER KGK KaTAanMTHeCEN akTHEHDE BAa-
Ak PHE — pubosame, Tax @ apyree guidbsl PHE c0 cheusanianpopaHHsmi
dHELIAARIA (CH, pue. 2, 10), Bones Tore, HedeDseHTHaR PEKIMBMHALIMAE QM-
HYENSOTWAOH, KOMNNEMEHTRDHG CEASLIBSRIOWMACH & MONWHYENSOTHOHOA BEETRE-
WeR, MOrma ofecneynTs ClLINBaHKE l:thEfME-'HTﬂﬂ. ROMMEMEHTARHBIX 3TOR
MATRILE, B S0nHYeD 158N, MeHHe Tasus cnocoBom, 8 HE KaTannanpyemon
MOMAME DAIAAER MOHORYKSOTH I, AMOTN0 OCYILECTENATRCA NEDBMSHOE KO-
posanue (pasmucxenwe) PHE, PasymeeTcs, ecnu NoABNANYCE puioaumnl, ob-
NagaBll|e NoNMMEREIH0N AKTMBHOCTED, To SPEKTHRHOCT: [TOMHOCT, GEO-
POCTH M NOOAYKTHBHROETE) KOMMDOBAHIAA HE KOMNBSMEHTADHON MATILE SHEME-
TEALHD EO3NaCTANE.

Bropoil npuHUMNMansHLEIR MOMEHT COCTONT B TOM, 4TO NEREMYHLIR BNNapat
BuockHTE3a BeEnka B03HWE Ha G338 HECKOMBKMY BEMO0OE CASUMAAMIUDOSaHHEIX
PHE, 3T0T NEpEWHHEIA SNMAPET BENKIYAN KSTANMTAYSCHH BETHBHYHD npopubo-
comHyl PHE; rabop npo-TPHE, cneuudryecel CERIEBESIUME BMUHIEHCROThI
WKW EDPOTEFE NEMTAOE; gpyryi npoprbocosdyss PHE, cnocobayn e3ausosei-
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CTEDEATE QOHOBPEMEHHD © KETENUTHMECEDH npoprbocoancid PHE, npo-sPHE
W npo-TPHE (ca. puo. 2.10). Takaa cnoTems yEe MOTNE CHHTESWPOBATE MOMH-
nenTuoHeE uani. Cpegy npoyuE KSaTAnHTWHECK BETWEHEE BenEDE — nepam--
Hilx hEpMaEHTOR (3HAMMDE] — NOABMNWCE ¥ GENKW, KATENWEMDYIOWIME MONMBE-
PHEEUWMKI HYENBOTHAOE — PEMMHMESSkEI, WAM NONMMEpa36E!.

Tarwm obpazonm, PHE npepcTaanaarcs Hawbones cEMOOOCTATOMHEIM BALLE-
CTEOM #UMBDH maTepud. OHA NPHUHUMNHANEHD CNOCOSHE BRINOAHATE ECE WK
OO BCE EWHELMW, EOTORRE CERONCTESHHE Bankas, sumoyan dopeaeoobpazoen-
HHUE W BHOXAMWHECEAN KATANKWS, W B TO ¥E BPEMA MIEET BhiTh NOAHOLUSHHEM M-
HETUHECKMM BRWESOTEOM C BID DEMMWESTHEHON W KOOMPWLUER iy HELHARK.
DcoaHaHue STUE haxToe W NPUBEEND BMONDIoE, XMMHUEDE M ME0RCIoE K MMNoTESe
0 opEEHE MApe PHE, EOTOPRA 38000UMOHHD NESOLECTEORAN HALWEHR HeHELL-
Hed JAHK-PHE-Senkosold xu3mw. B mepa PHE He Guino i Genxoe, 5 OHE,
& MW aHCakbnK paanusHsx monekyn PHE, BRNONHAKIWLWE PESHEE BRILLUENE-
pEYMCNEHHEE hyHkLMi, 3To GenK, CEOpEE BCErD, HeckMeToYHRE CHOTEMEBL, BO-
nes NECATH NET HE3A[, Y HEC B CTPaHE ShiNa 3ECNEpUMEHTANEHO NOKAISHE CNo-
COBHOCTE Mongyn PHE dopmaposate MONEKYNAPHEIE EQNOHWK H3E MENAL ANE
ApyTHE TEEpOLIX Cpeaas. CMauaHHee EDnoHuK PHE Ha TEERORIR wnx nonyTeER-
OEE NDESRXHIGTRY MO GhTe NEPBESMK AE0NEILWOHMEY UMM GECKNaTo4HE -
MM KOMOASECAMME, TOE OO0HA MONSEYNE BRINOAHANN FEHETMHECKME GyHELMH,
& apyrve GopMUpPOEanY HeotxoIMMES N8 YOOSWHOM CYIWBCTEOSaHWA CTRYE-
TYPhI [HANPUMER, A0CopiUpOEEEILWE HYRHEE BEWEBCTER M3 OEDYEAHDWEA Cpe-
Oed) WM Gelnia pHOCEMMENKN, OTEETCTEEHHBIMK 33 chHaTea PHE. Takan Geckne-
TOMHEA CHCTEMA COIOABANE YCNOBMA ONA 04eHE ShICTRON 3EB0NDUMWN: KONDHMK
PHE He Bhnn OTIOPOXMEHE OT BHEWHSA CpeQs ¥ MOrmM narxd 00MeqHnBaTECR
CEOMMH MOnekynama. JlErkoe pacnpoctpadeHse monekyn FHE sapaa cpany,
B TOM 4HMCAE aTocthepHyin, Taee Suno NpoaSMOHCTRPHPOEAHD B NPAMES K-
MNEpHMEHTE.

HMuenHo Takwe yonoeua Benn Heodxonwmel ONA BEO3HUMEHOEEHWA YHWBED-
caneHoro MpegluecTEaHHMES BVEL CYLLBECTE HA J8MNe: ERCOZHMA YOOBEHE MYy -
TALUMEA {CWHG0E DENNMEELAKM) WE-38 NPAMATAEBHOCTHA W HECOBBDIUEHCTES MEXA-
HATIM0E DEMMAKAEAA MFEHETUYSCEOM MATEQMARA, CEOSO0OHRN DEMEH rEHETHYE-
CEMM MATSpWANOM MEXOY NPSQIUSCTESHHWEAMW KNETOE — NPOTOKNSTEAME —
W =00WBCTESHHE: ¥3pAKTER CYLLSCTEORAHMA STUN NPESLIScTEEHHWKDE, ¥aroa
nifkie NPoOYKTS OOHWY CTEHOBWNMCE OOCTORHMEM BOEY.

Mo rmueHwo &, O CnepeHa, 313 KOMMYHENEHSA hOPME CYLLBCTEOBAHMA MK-
pa PHE — ceoaro poga Conspsc — aonsHa Gena o4eHe BRICTPO 3RO
HWPOBEATE. Bo BOAEOM Ciy4as, BEECE NyTh SEOMKLMK 00 WHLMBM Y3 NLHLE DRra-
HUAMOE C KASTOHHOA cTpyeTyYpoE, OHK 1 coEpemMeHHER annapatonM Genkisoro
CHHTEZE Gein NPOAOEH, No-BHOHMONMY, MaHee 42 2a 500 mnH net. CosepuueH-
CTEDEEHHE EOnCHREA PHE 3a cuét ectecTeaqHoro orhopa gonsHo G0 nponc-
XOOWTE B HANPHENEHKMKA E3K YIYHLWEHWA KSTANUTHYEC KK MEXaHNIMOE, THE 1 YEE-
NEHEHWA TOYHOCTH PEMNWMERLMKY W HacnegoeaHwA. Konowue PHE, sHaysmewme-
CH= OEaNaTe DENKDBRE KATANMIATORN, NEMOSPSTand rpoMEIHOS NEENMYLLECTED
NERED OOyTAMH B CEOPOCTA M KEYBCTES EETENMIMPYEMBR DEAKUME 1 NoTomy
ORICTRO BRITECHANM *HEYMENEDDy KAK 38 CHET EDOHEYPEHUMKM, TAX M 38 CHET NEpe-

<]
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Aaqm M atoi cnocobiectr. Ha Gazs PHE noRenancR v CoOBERWLSHCTEOBANGA
annapar SGenNKDBOrD CHMHTEEE, & BEMEY NAHOEMHMHECKOND XapaxTepa mupa PHE
BeIpEhETHIBANCA YHUBEPCANLHEINA NEHETHYSCKWA KO,

OpHawn wogupyemMsld cuHTe: Benkoe TpefoBan NOBELLEHHON TOMHOCDTH pE-
MAMEELWM MEHETHHECHONT METEPUANE B YMOPAOOYWMERHWA NPOOYELMM DEEHBIR
Genkos. 3To npueena K HeobxonmaocTe gudvpepedumanan <actd PHE {redana-
ypokpnid PHE) v aé moondueagma 8 JHE, oGnapaswei cnocobHocTe € Bonea
TOUHOMY KOMHPOEAHWID, B TRKRE CYLECTRSHHO GOnLLUIEHR KMMHYECKEDA CTaBNL-
HocTess, dyam PHE. Harodey, addesTUBHOCTE W YOTORHHMBOCTE TAKME CUCTEM
MoK BbiTh AHAYMTENEHD NDBEELLUEHE 35 CHET WE obocobnaqmna O oEpysEoIEn
Cpeakl, ¥ OHY DEpyeEEREDTCR MasbpaqHard Geneneo-nunuaHol npyupans. TagoR
MWP PECRA0AEToR HE MHOWMBMOYANEHEE, HO BRCOEOSDEETHEHLIE AYSREWM —
KNETEW, 0oobK, Dpraqnasel, W HEHWHEETCR WX cobBCTEEHHAR AeonounA. Ma xos-
MYHANLEHOM ¥YHUBERCANLROrs Mpegws cTEEHHWEER BRIXO0RT JRS OCHOEHLE BETEI
MUEpDOpraHAasoce — Gakmepur (aybaktepui) o aped {apeabakmepan), dop-
MULOYIDTCH MY KNeTOYHRE Co00WacTEE HA OCHOBE E3AMMOOEACTEMA M MmeTabo-
nnasa, Noske vy CHMOMDTYHECKHE OTHOWEHKA NPEWBGOAT & NOABNEHNKD 3yka-
PHOTHHECKW OpraHKIMOe.

p— OMOPHBIE TOUKWA :

B OpradssecEve BELECTES N0 OTHOLSHWIE K BOLS NOOPE3BenanTon Ha ABE kDyNHEIE
Ry NNE: NAAEORORHEE M MTALPOGHANEHES MONSEY b

# B s0dHslE DACTEONER NAOPOPANEHERE MONEKYNB RMCCOLMADYIOT, 0Opasywa 3apasEeH-
HilE MECTHLSL.

§  EpynHee OpraqdudeckEeE pRoneyikl, chnanaodoss 3apanos, mo CenasaanTch
¢ oyidcTpaToM, mdo BEIANMONRACTEYOT APYT G ADVTOM, B PEIyNETATE Yaro dropmn-
PYIITCR KOaLEpaarkl,

#®  PUSOHYENSHHOELIE BUCROTE 00NananT crocoSHOCTED E el H4aCEDsY KaTanY -
3V, CAMOBOCTIPOWEBEEHA 1 ORYTHE EIO00MAs METOWHHOTD CHHTEIA

— BOMN g
< BOMPOCHI M 3AAHWA V1A MOBTOPEHMA >

Y10 TaRoe KOALSDEALLSA, KDauspRaT?

2 Ha ke MOOENEHESN CACTEMAR MOEHD NPOOSMOHCTIHDOEETE GOPaIcaaHMe £0a-
LSpBaTHRE KaNels B pacTanpa?

3 Kakse B0AMOKBOCTH OANE NPECSONSHNA  HNSKHE EDHUESHTRANMIE  ORrEdisecEry
BEIECTE CYLSCTEORBANM & BO0AY NEPaMiHOns oreada?

4  Yyo coGol npeacraanaar mEp PHE W caxoao aro 3HayEHie IR Basansib 31anos
ABRDNECLAE XUIHE Ha Jasne T

8 B yem 3aKnKManTcH NPERMyLEBRCTER ANF BERIWMOAEACTENA OPrasH4BoEEE MOnBEyn
B I0HAX BHECOEHE KDHLBHTRELWH BReCTE?
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‘I,' Npennono¥Te, MOrYT I & COBPEMEHHLE SEMHE YCNOaWRx O0DAI0ELBATHCR HE-
GLONOTHHECKHM NYTEM ORTaH@MHSCEHE MONEKYNH, B0AUSPEaTH. DGOCHYATE CEoD
TOMEY SOEHMR,

2  Kax, no By MEEHEED, MPOMCEDGMND CTAM0ENEHWE CHOTEMBE clWTeza Gankoe
¥ mpoToSuosToR?

2 Kaxoaw NepcrekTWEL 3aomsWe KEaLeRRaToE, NINYSEHHED DHETH PHARMOHT AN b b1
NYTEK, B OKpYEAEHLEE cpane?

LR ™

2.4.'} JBONOLMA NPOTOOMOHTOR

st AMANMINPYA ONACAHHBIE THNOTEI, MOXHD NDHATIA K 3AXN0USHMK, 4TO
DASBMTHE CHCTEMB BIAVMOOEACTENA OPraHWUBCKMY “ABETOMATOR: ROBWONOTM-
YACKON NPHPOOE: NPOUCKOAMNID PAZNHSHERMK cnocobamK M Npogonsanocs 0nu-
TENEHDE BOEMA. ﬂ.ﬂ_I-I.E.ILD MAaBHEMIA HANDEENeHWAMKY 3B0NHILAK, I'IFII.!'IEEJJ.H.’IEH
K BOIHMKHOBEHHI0 BIADNONHSBCKIA CHCTEM, CIEOYET CYNTaTE DRI COBMTHA, Cpe-
M KOTOPBD: Geani ABONOUMA NPOTOGHOMTOR, BOZHMKHOREMWE KATANNTHWECKDR
AKTHBHOCTH DENKDE, NORENEHNE MEHETIAYECKOND KOAA 11 CNOCoBos npeodpa 306 -
HWA JHEDMAK H XEMDCHHTER.

2.4.1. BOIHWKHOBEHWE IHEPreTUYEeCcKHUX CHCTeM

] Yo A FEMANA OCHOBHOR BMEXAHEIM, © NOMOLIBE EOTOROM AN G-
HUHYBECEWE MONEYNE MOKHD CARNETH DEIKUWOHHD CRoCOTHEIRMK B BOOHOM Dac-
TEOQE, 3SIEMNDHAETCA B COSAMHEHHMH STHX MOREEYN © DA3NAYHBIME GrOpssasdid
chocdara.,

Mp# neperoce GoChaTHoR MEYNNE SHERrE BECEOBORAAETCS WM NOrmno-
LWASTCH, NMOATORY R BAWMONOrAYECKNE CHCTeMAY ONarofapn TAKHM NEPEHOCAM
BHEDNAA 3ENACIETCH 1 3ATEM MCNONEIYETCH B DEAKLWAx KOHQEHCALME Mg B O
mMEHE BRWECTH. B HECTOAWES EPEMA ERICIKOSHENMETHHECKWE — MAKDoInriHe-
CEME CEAZM, obpaszyemMela Mexny hoChEaTamy M OpraHWHECKHMK COBIHHEHIA-
MM, DRECHIBUHEIINT NPOTECAHNAE BOEX DGUONOMAYECENY DEAKLHR, HE BCcknyaHs,
HTO 3T CNEaBe0NEE0 1 008 NROToRmEToR.

CHEHE MHOMME MATNBE ODIFAHAYECKHe BIRoOMONeKynbl CNocoDHs Nerko BoTy-
MNaTe MOMTH B0 ECE PEEEUWWMH B NPUCYTCTENE DONBLIME EONWHECTE E00L TONRKD
B TOM COYy4EE, KOROA OHH BETHRWROBAHB dhocdarom. CnenoBaransHn, CHHIES
MOFAMAEDOR | B MPOTOKMETEIX OBECNEMEANY AKTHBMDORAHHLIE GOCHATOM Npo-
MENMYTOYHBIE COEOMHEHIAA, Paaxiid KOHOQBHCALAN © OTLIENMEHWEM BO06 His
CROACTEEHHL COBDEMEHHBIM DHOZMMANECKEM NDOLUSCCEM, a PEAKLMM O NE e
HoCcos hocdrata v CEA4AG, ¥ PEHEE COCTARMANH BOMHCTEEHHRR MyTh KOHGEHCE-
UKW moHomMeERDE. OnR nposegerna peasEuWi nepescca pocdata tpebyetoa
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HCTOMHME BhICOKOIHENTETHUECROMD (hocgara, NEocTeRwed GopMoR E0Toporo

ABNAETCA Npodochar:
[
HO —ll"—ﬂ—lT—ﬂH.
OH  OH

3Ta MONEKYNA HEYCTORYHMED B BOAHOM DACTBORE, NOITOMY NPOTOKNETEE
Gban URCTYEH NALLE PACTEOREHHMA HEeopraduseckinid ocdar, B <one aso-
NOWAK oTOMPANNCE SONEE ANMHHLE NONMNENTHOHBE LENONEH, OBNananiLmMe
CNOCOBHOCTLIO YCKOPATE TEYEHWE ONPEOSNEHHOR XHMAYECKDRA DEAKLMA, T, .
BIAMMOASACTEYIHUME C KOHKDETHHM CyBCTRATOM, OTKYAA XE MOT BIATHCA HE-
CROAMMEIR I8 peakuan nrpxbocdaT? BepoaTho, GOToCHHTETHWHECKDE ofpa-
I0BaHHE NMPopochara GuiNo OAHUM W3 BAXHbLIX CBORCTE NEPBHMHOTD METaB0-
NA3AsMa NPOTOKNETOK. COBPEMEHHNE QOTOCHHTEIMPYKHUME KNeTkd obpasyioT
B KAYECTBE aKKyMyNATODG IHEDIIKM AAeH03MHTRMGOCDaT M3 aneHoanHapoc-
@ara. TOT NPOUBCS ropaano Gonee XDeKTHEEH, YEM MEXIHNIM ODDAI0BAHHA
nepodocdaTa, NPSNOReHHLA AN NPOTOKRETOK, HO CXEMa Br0 ND CYLLECTSY Ta
*E, 3JAMEHA DEAKUMA KOHOSHCALWAW C OTLLENASHHUEM BOLbI HA DEAKLMK C Nepe-
HOCOM DOChaTa, COCTABAMOWME OCHOBY DHOKMMUYECKMX NPOUECCOS ¥ BOEX
HBHE CYLLECTBY LMY ODraHnaMos, Ha4Yanace ¢ NEPBOA NPOTOKNETKOR,

2.4.2. O6pazoBaHne NONUMEepPOR

CoanaHye NpasgzononotHoN MOQEMA NRPOTOENRETOE, BOSHWEIBLLIMY B PEHHARA
NEpUaa B HEYCTOAYMERIX MEAKA: BE0OO0EMEE, NPEOCTAENASTCH BO3MIKHBIM. Ho
ATH NPOTOENSTEY BECEME SANSKH OT TOMD, 4TS Mbl HEZEAMM G5 KNETEDH, NOCKONE-
Ky OHW HE WRMEEIT HY TEHETHYECKIND BNNEPETH, HY SNNapaTts, CHHTESMEYHELIEND
Bankw, v, CneposEaTensHo, BoEX OCTANbHEE, HEDOXOOMMEIX ANA ¥U3IHENERTEME-
HOCTH, Monexyn. Maboli HepenymApHEINA NONKMMER, CUHTE3MPOEBAHHLIR B NPOTO-
KEMETER, B Ay4lIEr chydae sor Ol NepeOsBaTteCcs OT OOHDE ENETEM Opyrod
B EAKON-TD OFHOE NTUHKK NOTOMCTEA K B KOHUE KOHUOE nagseprcq Ge pacnany.
Ewg anrmitceni Gicessane Porc B cepenuye XX B. NOEA3AN, 4TO NPOWM3EINEHD
OpTaHMA0BAHHLE NONWNENTHOHEE MOREEYNE OGNE0EK0T HecTauwahYecKkol E3-
TANUTHYECEDE BETMEHOCTED SNaraapa HANHYSMKD HE WX NOBEIXHOCTI MHOMYHC-
NaHHsE ¥ pa3Haobpasdex 3apagos. B cuny arong nporafuoHTe, obnanaouyea
pazHoobpazHeEre Monagynans PHE 1 nenmanamn, ogassgandcs B Gones Gna-
TONPHATHOM MNOMDEHSHAK, TEE E3E MMENM BONLIWE E03MOXHOCTER No npeabpa-
ZOBEHMED MOMEEYN, MOCTYNROWAX 13 opys@Enwel cpensl. Npa atos Y9em
fGonee BETWEHON OEAZLIBANACh wMONSEynA DEnka xak katan|zatop, TaM Gons-
WE NiUk3kl OHE NpuHocAng 88 obnapatens. No-edoMsiciy, B 370 ®8 BREmMA
NPOMCEDOMN0 CTEHOBNEHWE MNEHETAYECKOND KOEa, T. &, TEKOR Dpradvzaumn PHE,
a aamem W OHEK, npy xomapoil NocnegoEaTansHEETE HYENSOTWOO0E B HHX CTAana
HECTA MHEOpMALMET O HAWEONEE YOSYHEIX, B CMEICNE EATENMTUHECEDH AKTHEHD-
CTH, mecnerynax Genka. Peannzauqs STol sHgopaunE ana cylecTEEHHEIR
NESVMYLLSCTER THEMM NPOTOERETESM B fopsba 28 cyiuecTeoeaHuE.
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2.4.3. IsonouMn MeTabonusma

G NOABMEHMEM MPWMATABHDTND MEHETHEMECEOND annapata OOMANABLIE Mg
MPOTOKNETEH CMOTTKM NEPEQAEATE ECEM CEOMM NATOMEARM CNOcoBHOCTE CHHTE-
SMPOEETE CREUMdMHacKHe nonunenTiasl. D5pasyinwMecs M3 HIE NAHWE MoTomM-
EOH OAEANK CEMERCTEE POOCTEEHHEX NEOTOKMSTOK C HACNSOYEMERMK CHORACTER-
MM, EDTORRIE NOOESPrENMCE BECTECTEEHHOMY oThOpY.

DENa0FI0UWKME HACNESCTESHHEIM MATSRAANOM NPOTOENSETEW MOrMH O0B00NEs-
HO DBICTRO PAIBNTE CNOCODHOCTE K CHHTESY K TTHB GRNEDE, MMEIOLME MHOME-
CTEBO PRZNMEHBN (yHILMA,

Nocne TOrD Kak B COCTAE NEMMWTABHOR KeTEW CTANW BEX00WTh BONsamnas Mo -
MEKY MBI, obnananLIme ﬂﬂﬂﬂﬂﬂﬂpaﬁhblMH EHELHAOHANBHBIR A B0 QO HL TARM,
CTAND BOIM0NHBIM MOBODWTE O B8 DHONOTHHECKoR MPMARONE,

K.8K npaononaraiT YHEHRE, B 3T0 EpEMA BHEWHRH CRena NpeacTAEmANa oa-
Gl NOCTORHHEIR MCTOYHWME BCEY HEOOXOOMMEDE MANBIE MOMEEYN, 2 B pE3YNLTATE
FOTOCHHTETAYACKOND NPeobpE30EAHMA FHERMAK CONHEMHOND W3NYYEHMA B XH-
MHHECKYH SHEQMMKD CTAND BO3MONHEM 88 MCNONEI0EAHWE 0N NONYHEHWA NH-
popocdara. Noocna aagcensHua NEpPE0OETHOE Cpaakl NEREWMHHEIMKE KNaTEaMHA
OHE WAREHANRCH, HEEOTORBIE HUIKOMONEKYTARDHLIE NATATENLHBIE BEULECTRS 10-
NOMLIOBANMCE DHCTREE, YEM BHELUHAA CRE0a sOrMa U NOCTAsNA Ty, HauuHano
CHNBHD CKAZWBATLOA Jasnenwe orlopa, Gnarcgaps KOTOROMY MOSHMYLLLECTRE
ﬂpHDﬁpETEFIH TE KMETEM, EOTODBE 0EAIANHCE COOCODHE MOOMPHUUMDOBaTE o=
RADNONHNHBE COSOMHEHAR, POOCTEEHHDIE HEOADCTARHIMM, NPEERALLAR WX B HiE-
OEXDOMMEE KNETES MONBEy kL.

B usnom STEn npespallsHWA BELMECTE B X008 MaTafondams NpeacTaeEnasT
cofoi pRa cTanui, OCYWSECTENREMEIN NOCREnCTEOM SapMEHTOE, HA KAXNOME M2
EOTOpRBIX MONBKYNS CNETEA EMAOMIMSHASTCA 00 TEX nNop, noka He obpazyarch
HEOXOOMB0E COBOMHEHME.

Boe GUONorMYeckde CUCTEMB WCNOALIYIOT OMHAKOBGIE MyTH GHOXMHGE-
CEHN NPEERALLEHAN — O0HHIR0ELIE MYyTE METADOMKIMS CAXAP0E, CUHTEIS Ihu-
HOKMCNOT, CAHTESR W DACA0a KHD0A W T, 0, EMEETB‘:.I'IIII.H'.'H] YHHEERCAREHOCTH
METADONWMECENE MYTERA MOKHD O0BRCHWTE BROAKD, Bo-NEpiuix, BCE COBDEMEH-
HBIE SHALE CYLLBCTER MOMYT SERATLHCA FOTOMEARMIA MCXOOHORN NPEOKOB0R MHH1Y-
NHAUKEH MEREVYHBEX EReTok. Bo-Bropen:, xasnpE mMeTafanyecEmid myTe B COERE-
MEHHE SUOXMMHSECKMN NPOUSCCAX MOMET NPEOCTERMATE cobol pesyneTar
SEONKILWK ENETEW B HANPAENEHHH MEKECHMANEHDIT MCNONE30BEHHA BOWHCTEEH-
HO MPWMOHB O0RA STORD MONEKY.

Mo meps pEIBMTHA B NPOUSCCE 3IBOMOUEMK METaDONMHECKME NYyTER CO BoE
BOADACTAOLEH CROPOCTHHD BOSHHEA0T HOBME IRONOMAYSCEME HWLLIA,

E s0o00otmax Ha l'ﬂ'g'ﬁHHE YHE HECKONGEWE BMETROE IHAYMTENbHER YACTE Y-
TRaMONETa NOTNOLWSETCA BOODR, TOMNE K3k BWIWMBE CBET NPOHWKAET Ha BoNk-
Wi rySdsy, Moxno NPpeacTasuTes CeDe MHTEHCHBHbIA OTDOD OpraHd3ImMoR,
MPpOKOGHBLLMA & TOT DAHHER MEpWO0 8 OTHOWEHME WCNONe30REHWA BHOHbOM
conHeyHors ceeTa. Ana Takoro oTiopa cylecTEeHHER BeNn HANWYKWE B Dpra-
HUAME Xnopodnng ¥ (hEpMEHTHDA TREHCNOPTHON CHETEME SNSKTROHOE,

B Gones BRrOOHORM MONOEEHHY OEE33MNMCE DREFAHMEME], MPUoDRETILMWE Cno-
COOHOCTE MCNONLI0EATE SHEDTWID CESTA ONS CHHTE3E ORraEHMHSCKHY EBLUSCTE
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M3 HEOprEHWYeDoMx, Takkum obpazos Bo3HME hoTOCHHTES. 3T0 NPMEENG K NOAB-
NEHWKF NPHHUMNHENEHD HOBOM WCTOMHWER NWTadEnA. Tak, COBREMEHHEE SHE-
apofHble CcEpHEE NYDNyDHbE S3aKTEpWK Ha CBSTY OEWCNANT CepoEDOopog
Oo cynethamoe. Beoceoboxasinumica B padyneTatse DEgkume BO000an, Benosis-
ZYETCA ON8 BOCCTAEHOBMNEHWA OMOKCWO2 YINEepona 0o ymeeonos o obpaszocea-
Huan Bogw. Motouwdueos (DoHOopoM) BEogopoaA MoryT SETh W OpraHUYecEMa
CoBnMHEHUA. TaK nosRBMncA apToTpodHei cnocof naTaden W aeroTpodiHea
OPTAHAIMEL

Kucnopon 8 npouecce (hoTooHHTEZA TAKOTD THNA HE BRAeNseTeA. harooiiH-
TE3 pARIEMNCA Y 3HASpobHEX BaKTEpWA HE OYEHL PEHHEM 3TAMNS WCTORHK MATHA.
POTCCUHTEIMDYIOLLME DRETERMM NONMDE BEMEMA CYLECTROBANN & Gackucnopo-
HOM Cpeae.

CnenyW e WA 3B0N0UME Gsano nprobpeTedre OTooHHTEIMYRILLM-
A ORrEHWEMAEMHA CNoCOOHOOTH MCNONLI0SaTE E00Y B KAYSCTES MCTOMHMES BO-
Aopona. AsToTpogHog yoeoaHwe OO, TAKMMK OPraHnaMamM CoNposmE0anacs
enlpgnesmen O, Nepesmn GOTOCHHTEANMIOWIMMN ORCAHWAMARK, EENSNAID-
wyarm B armochapy O, Geumk iaHobakTepue (WMaHEn ).

Kax TonkkD MOABMNMCE hOTOCHHTEIMEVIDUWHME OPrEHWEMEl, BCOONESY LS
EWMOMMER CEET W BOGY, B Ea4ecTEe NoSo4HOrO NpoavETa POTOCHWHTEIE B STH0-
CipEpy CTan BRICEOGOEOSTRECH MONSEYNARHEN KMonopon. Co epesedan Guano-
TWHBCKEA NPOOYELWA KMCIDPOOA SNPe0endna 8ro pacxogoEaHME B raonoriaye-
cerx waenax. Owone 2250 sand NeT HA3a0 B BEpMHME oA Jesnu NoAguMnca
O30HOBRIA S3KpPEH, HE NPONyGEAKWME KOopOTEOEOMHOBDE yheTpadmoneToeoa
HEMHEHIE.

B npuoyTocTEMM CEQODOHOND KMCNOPOOA BEOSHUESET BOIMIEHOCTE IHEQTETH-
$ECKW GOnes ERIMOHOM EMCAOpOOHOrD Tuna obumeda eswecte. 310 cnocob-
CTEYET NOABNSHW BAp0tHek GakTapri.

Tamim obpazoss, nea daktopa, ofyocroenedHpe obpazosaHuan Ha 3amna
CEOSOOHOM KWCAOpOO3a, BNZEANTH K MMIHM MHOMYMCNEHHERE HOoEmE Gops
OPTaHMARMOE M Gonee WHMPOEDE MCNONEI0EAHNE MMM DEPYEEDLWER cpans.

r— 1 OMOPHLIE TOYKIW

B [pOToSHOHTE HODMAPCEANHCE B TENLG MENK BOAGEMAN, [08 B NONGGE MpWGo
NPOWCROAAND B5THEHO0E NEPEMELMERHWE DACTEOPRE, COLSPNKALLIETD GRIaHWHECKME
FACEEY .

B MepaEse Ay TATODARE SHED MM MOTTW CTATE MONSKY L MEpocothara.

® BaneEn oD CydaEsEol NocNenoaarenLHOCTLHE asMuHoEMcRoT oinagaor cnaboi
HECTE LD WHBCKON E3TANMTHYECKOA BETHEHOC TR

B Helonsilde uanoysse PHE Tas ®8, £ak 1 Benkd, cnocOlisl ¢aTandaupoaaTs Duoen-
FAMYECKME NDEEDALLIEHEA.,

B PaisooBpasHbe Moiskyib PHE Chocofiio 0BMasnBaTECR OTARTEHEIM YAt Tdaki
PACNEEYI] | PEE0MTNERLIAN ).
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—@Fm‘:bl W 3ARAHKA ANA nuumpe@

1  Kaxuer oGpazom 8 Bogay mepBnyHING OEBEHE MOCEH PECTIPENENATECR DRraMnwe-
CEME MONBEYAL, FMECILFE MNADEANEHEE W ruapodoinme ceodcTea T

2 Hazacaume Mexasiski DAR0SHEHN DACTRODA HE $ad © BLICORDR W HASK0A KOHLSH-
TRALHEER MONEKYI.

3  YTo TaKos KoAUBPREATHEE EaNnWT
Kax npoucEnamn orGop E0aUEDEATOE B «naparyHon Synksode=T
85  Eaxopo anadeHss PHE s metabonnasa npoTtoxneaTor @ Nepaki e To-Hse chopr T

2.5.: HayvanbHbie 3Tanbl GUonoruyecKkon
..+ 3BOMOLUWMKA

Naperkg 1 HEWEONEE BRMHBIMK COGRTHRMIA BRoNorMuacKoil 3E0mo-
UMK NOCNS BO3HMEHOESHWA GOToCUETEIa | aspoblore TMna ocimeda cnanyar
CHMTETE NDABMNEHWME 3YEEPKOT H MHOMERETOYHDCTIA.

B pe3ynsTaTte EZAMMOMINS3HOM COMWTENLCTEE — cHmMbWoreHaza — pas-
NEYHEX NPOKADHOTHYECKWE ENBTOE BOSHHKNH AO08PHEIS, MNW SYESDHOTHYECKHE,
OpFaHMEME. CylUHOCTE MHPOTEIN CHMOMEHE3E FAXNEYSETCA B CNEEYLLEN,
OcHOBHOW =5a300= gnA cumbiluoza Gmna, no-BUaFsMosy, rETepoTpoHaR SnE-
GonogobHas kneTea. MNawel &l cnysxne Gones menexe gnated. OnHeM na obs-
BETOE MATAHMA THEDA KNETEW MOMA CTETh ORLALME EMCNOROOOM B3pobHbE
GakTapuy, cnoCcobHbIE PYHELHOHMPOBATR M EHYTDM KNETEH-E038MHE, NPOUag-
05 sHepru. Te kpynHblE aME00EMOHEISR KNaTEW, B TENE EOTOPRE a3pobHme Gak-
TEPHH DCTHEANWCE HEBPEOWMEIMK, DEA3ance B Bones BrRIMaHoM MINoEEHHH,
Yam ENETEH, NPOOONESELLME NOAYEETE 3HERMMID AHE3p00HBIM MYy TEM — Dposke-
HUEM. B pancHediwer GakTepHM-CHMOMOHTE NPEERPATWINCE B MHTIGHLPHH,
Koroa K NoESpH0cTH ENETEH-X0SANHE NPYEPENMWNECE BETORAA rEynna cyssbuoH-
TOE — MyTHEONOOOOHBX SakTepril, CEoiHelx & COEREMEHHEIMI CMMPOXSTAMM,
BOZHHEAW ¥TYyTHEHM WM pECHU4EW. B pesyneTate nogEWMEHOCTE W CnOcobHOCTR
K HEXNOHAEHHE MMM THKOM OpFraHMsMa PE3KD BOSpocny. TAK BOSHKKNE NPKMK-
THEHLIE ¥MHBEOTHEIE KNETEWM — NPE0WECTEEHHHEN HbIHE MUEYLLMX My THEOERD
MNPOCTERLIMY.

OHpAI0EABIUMACH NOOBVMMHEE SYKADMOTE MyTEM cuMinosa o poTocuHTE-
SMPYVEIILMKMKE OpraHMamMams [BEosMoxHo, uwasobakTepuamn) 0any B000poche,
Hnu pacTaHde. O4eHe BAXHO TO OOCTOATANLCTED, YTO CTROSHWE NHMMEHTHOMD
EOMOnexca Yy GOToCHHTEIMEYIOWNE BHRApOGHEN SaKTeprA NOPAZIMTAENEHD CXo0-
HO C MHFMEHTEMA 38NEHR pacTEHUA. TaKos CEoOCTED HE CMy4aRH0 1 YEERIBEET
HE EQIMO3HOCTE IE0NNUKMOHHON NpeobpazoEaHda QOTOCHHTESMPYIDWEMD 8-
napara aHaspobiss GakTepyi B AHAENONWSHBEE BNNEPAET NNEScTAa 3en8HeE pPac-
TEHWA. MznosaHHAas rTMNOTE3E 0 BO3HWEHDEEHWY SYEADHOTHHECKWE KNETOE 48-
pe3 pAg NoOCNeaoBEaTaNkHe CHMOWMD30E ¥opowo 00DCHOBAHA, W 88 MPUHANK
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MHOTHE yHEHEIE. Bo-nepEeix, 0QHDKNETOYHBIE EDQOPOCAM M CERYAC Narkd BCTy-
N3T B Co0d O HMECTHEMA-SyEapsoTanmd. Hanpusep, B Tene MHRGYI0DPAE Ty-
fEnLEN MOXaT ODMTaThE BOOOROGASs xnopanna. Bo-eropei:, HEXOTOp=IE QRraHoN-
O KNETEW, THEWE KK MATOXOHGPWE W NNaCTHaR, o cTpoeHun ceosi AHE ymea-
EMTENEHD NOXEEH HE NPOEEMNOTHHECKME KNETEW — GakTepyy 1 yuaqHobakTepuiE.
Kpoma SToro, 0SHapyHeH0 CHnECTED B OPraHisa0Mi HECNaacTEEHHOMD annapa-
TA MpOEADHMOTHHECKMY KNSTOK M EDNLUEERE Monaeyn JHEK, exonsiuss B CoCTas
MATOXOHAPKE 1M MNECTHE,.

BoamosBocT BYEAPWOT NG BOCNONE30EAHWD cpankl ewé Gonewe. CRRIaHD
ATO S TEM, YTO OPraHdaMel, 0OnanAOmMe AODOsM, WMEDT JUNNOMOHLE Habop
ECSX HACMNEOCTESHHBIL IA0ATEOE — MEHOHE, T. 8. EE¥OLIA M3 HAX NPELCTARNSH
B Apyx BapdadTax. MosensHue QEORHOM Hahopa reHos COSMAND BOIM0HHER
OOMEBH  KHIMAEMA TEHOE MEXOY PE3HEIMA ORrEHAIMAEME, NRHHROMEHILHMA
¥ DEHOMY BEWEY, — NOABMACA NONOBEGA Npoueco. Ha pybexe ap=aifickof ¥ npoTe-
POE0HCEDR 3p NONOBON NPOUWECE NPWBEN & AHAYHTENSHOMY YEENMHEHKWK PE3HO-
00pa3Ha EWBRX ORraHMEMoE SNarofapA CO30SHMK HOEBIX MHOTOYHCREHHBIX
EOMOMHAUME redos. DOHOKNETOYHEIE OTEHNMAME SRCTPO PacnpOcTRaHWNHMGE
Ha MNEHETEA.

0oHaKD WX BO3MIKHOCTH B OCBOSHAKM CReakl 0DMTaHMA orpadwsedsl. OoHo-
ENETOMHEE OPTAEHNMEME HE MOMYT pacTd GecnpenencHo. DEEACHRETCR ST0 TEM,
HTO OhiXAHME MPOCTEAWME OPIEHMEMOE OCYLWECTENRETGH 4YEPE3 NOBEPXHOCTh
TEnA. [Mpy yEENWHEHWH PESMEP0E KRETHM OOHOKNETOYHOM ORTaHMEME NUETE
80 NOBEXHOCTH BOZPECTAET NEPONOPUWOHANEHD KE3OPETY paOuycd, a obk-
aps — Kby pagiyca. Takuwm obpazoe, 4em HoNslUE KNETKE, TEM MEHBLUIE MPKKD-
OWTCA MNOWADNM HAPEHDR WHTOMRNS3ariHecknild memipadisl Ha BouHALy 848
ofuEma. BHonoryyeckan MEMOpEHE, OEPYRSDIAR KNaTEY, OKAIRERSTOR HECND-
cobrni obecnE4MTE NOTREEHOGTIA B KMCNOPOOE 1 MALLE CRMWEDRN Gonsuworo op-
raHwana. Kpowme Toro, oHa He obnangeT 0oCcTaTONHON NPOYHOCTEID, YTods yoep-
#MBETE Gonewod 08sEM yuTonnazms. HHON 3000UMOHHENA MYy Te BOEHWE MO3-
#a, okono 2,6 mnpo NeT H33a0, KOTOE NOABMNKMGCE DRrAHWEME] © G0nes WP oK
AEONHILUMOHHEMA E03MORHOCTAME — MHOMENSTOMHEE CRIAHA3s6]

Mepeaa NONLITES PaE3pElUeHAR BONPOCE O NEOHCXOHEOSHHK MHOMOKNETOYHEIX
O EHWAMOE NDPWHEONENXMT HEseuxany Ganonory 3. Makeenws (1874). B noctpoe-
HUH CEDEH MNOTE3RE OH WCXO00MN M2 MOCCNSanBEaHKE 3MARHOHANEHOMD PEIBUTHA
NAaHUSTHHEA, NPOEENBEHHER K TOMY BpamaHi A, . KosaneackHm W ARYMAMKA 300-
norapy. QoHOBREAACE Ha BroreHeTH4eCKoM 3aKoHe, 3. NEKKEnNs NOREran, 4ro
Ka®[OAA CTAOMA OHTOMEHE3E NDETOPRET KAEYHI-TD CTANMID, NPORDEHHYD NpEOgS-
A OAHHOMD BIAGE BO EpEMA (hunoreHeETHHecrons paseumva. No aro npapcTasne-
HHEM, CTAOWA IAMITE COOTESTCTEYET OOHOKNETOYHEIM NPE0gEn, a8 ctagua Gna-
CTYARE — WEPHHFERE3H0N KONOHHK ATy THEOBRE:. B ganeHeRlLEM B COOTEETCTEMK
C aroi rMNoTE30A NPOHMI0WnD BNAYMBAHKE (MHB3MNAHAUMA] OOHOR M3 CTOpoH
Wap00ipaIHOR EORCHWK, KBK NPE FECTRYNALMA ¥ TaHUETHWEE, W obpa3osanca
THNOTETHYECERA ABYECAOAHBIA DRrAHN3sM, Ha3eaHHwR NesEanam racTpeai, no-
CEDMREY OH MOXNOE HE TECTEYNY.

MNpencTasneqdwa 3. NEEKENA NOMYYMNW HAZBEHKE TEDDHH racTpen. HecmarpaA
HE MEXAHHUCTHHHOCTE PECCYROSHMA [EKKENS, OTIKASCTENSELLEND CTAOMW OHTD-
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Puc, 2.11. Boneaok; —
KOO HUE MBI OpraHdae,

NNA KOTORORD SapakTepHa BpersaHHaR
CNEuNanUIanHA KNETo

MEHEZE CO CTAEOHAMK SBOMOUMKY ORrEHMHECKOTO MHPAE, TEORKA NACTREW CRITpana
BRAHYH) PONL B MCTORME HAYKH, TAK KAK CNOcOoGCTEOBANE YTEERMEEHWED MOHD-
PHNETUHECEME | PAIBATHE 113 OOHOMD EORHA) NPEOCTABNEHWA O NPOMCEOEIEHRE
BAHONOE NETOYHEX.

OCcHOBY COBPEMEHHEX NPEOCTASNSHAA O BOIHHEHOBEHIAK MHOTOETETOYHLX
CRrEHMEMOE COCTRENAST MHNoTE3E GarourTenny, BanaiHyTaA M. M. Meunwuko-
Baan (1886). Mo npegnoncEeHED yHEHDTD, MHBOMDKNETOMHEE MPOW3E0LWNA OT KO-
NOHMANEHEL NPOCTEAWME — EIYTHEDELX. MpUMep Takol Opradmaauml — HelHE
CYLUSCTEYHMUME KEDNOHHANEHEE XMy THEDERIE TWNAE BomsBOECA [puc. 2.11).

Cpaon Knarck KoNoHKK BbOENAITEA NOKOMOTORHBIE, CHEGEHHRE KMyTHER-
MM; NMMTAKWWE, faromumpyEwpe aodedy U YHOORUWME 88 BHYTRE KONDHWW;
NoADERIE, EYHELWMER KEOTOREX ABNABTCA PaIMHEaHME. Maperibin cnocodos
MATEHMA TAEMNK NPHMATHEHLE EONOHAA Dbin darounToa. KneTkk, 3aXEaTUBLLINE
AnGEMY, NEREMELLEANHCE BHYTRG KONOHWK. JETam 13 Hix 0Gpa3osanace TEAHE —
BHTOOERME, BRMONHAKILLEA NAWEBEAPMTENEHYD dyHum. Knarto, 0CTagwmecs
CHAPYMHEK, BRMOAHANN GYyHELMK 38WATE, OBMEEHHA 1 BOCOPWMATAA BHEWHMX
pazapaxedyid. M3 nogofveix Knetor pA3EMBANAcs NOKPOBHAA TEEHE — AKTO-
AEpMA. HaoTe ENETOR CNEUMENUAHPOERNEGE HE BEINONHEHNA (y LMK PagZmHo-
MEHWA, DHW CTAMKW NOAOELIMH KNETEEMK. TAK KEONDHWA NMPEBPATHNECE B MPKMH-
THEHEIA, HO WEAOCTHEIA MHOMOENSTOMHER Oopradnas. (o cOBpesEHHEIM NpE0-
CTARNEHWAM, NMPEAEEMA MHOMOENETOYHEX DRPraHMaMoE Obind KONOHMANREHLIE
BOQOTHHHKOBRIE EMyTHEDBRE [puc. 2.12).

MogrespxasHues rMNoTeas GaruITanibl CIYEHT CTROEHWE NRHMATHEHD-
ro MHOTOENSTOMHOND DRFEHWAME — TRMEonnaxca. Pycoemit yyaedweit A, B. Meaqos
YETEHOEA, 4TO TRWADMNEKS Mo CEOEMY CTROEHWI COOTEETCTEYET MHMNOTETHSE-
CROMY CYLLECTEY — GEriuUMTENNS M AonEeH etk Begenad B ocobeiil Tan #m-
BOTHEE — hErouMTENNONOO0GHER, FAHMMERILIME NPOMEXYTOYHDE MONOHEHWE
MR MHOMENETOYHEIMK KM QOHOETETOYHBIME DRCEHNEMERM .
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MNoTpetHocTeE B YEENMYEHWA CEDRO-
CTH NEPEOSHHEEHNSE, HeobxoouMoro ona
3aExeaTa  newy, GBnaronprsTcTEORana
OeneHedLeR guddepeHUMpOBKS W M-
E£NE K YEENMHEHMID MHOroOBpazma Gopm
AHBOID,

Ha cxeme (puc. 2.13) waobpasaHsl
OCHOBHEE STanMbl XMMAHSCKON ¥ Guonn-
MMHECKD 3E0NILMK.

Takwm  ofpazomM, BOIHUEHOBEHWE
AHMIHH HE JemMne HOCHT 2AKOHOMERHEIA
ZHPEETER, W 88 NOABNSEHWE CREA3EHD
C OMHTENGHE MPOUBCCOM XHMIAHECEDA
SHEONDLKHKY, NPpoMCEDOCMELLER HA HEWaA
nnaHeTs.  PopMUpOEBEHNE CTPYKETYRbI,
OTTRAHMYMBSIDILAN OPraHMamM o7 OKpy-
RSN Cpenbl, — weembpaHe C NPWCY-
LMMK 8l CEOACTEAMI — CcnocobcTen-
EEND NOABNEHME] MWELIX DErEHAZM0E
T ¥ O3IHAMEHOSAND Ha4Yand Bronoride-
Pueo. 2,12, KonodwanuHms CKOM 380MOUMA. KAK NPOCTEAIKE *A-
AOOOTHAKDALE HrYTHEORHE EbIE DORFAHM3MBI, BOZHMKWWME Gones
3 Mnpo neT HAa3an, Tak K GOnRes CNomHD
YOTPOEHHRE B OOHOBE CBOEH CTRYETYR-
HOW OPraHMSaLNH MMENT KNETEY.

[ [ JuTe {ETHI Pbnaynes ConpamMoirme
ARILEETARA W MCNECYTIRER I HCTE ] DPErAHA ISR
YrnemonHos
ANNAAHER o ¥
Movan Henoaox
Boaapoa . MumoTHEE
Anmmik ? TRENHHYEN S0 THAHER — PacTeHHR
‘2 CHOTEME =
Boas § X ,_._..__mwmmmnu Mawsr
- —
Frorexucasit BanmoannonnbHwe Baxrepiu
- | FICTMME I
DG omie JEMrn HiAnari BCEAT SEHO LM Buonoriecxan
FAOICOUMA
e

Pise. 2,13, Ciema Nepesond XMMHHECKSA SE0NERIME B DIsnord-eckyio
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ONOPHLIE TOYKK

B [epBEMH KWL GOrAHHAMEME HE HAWEE NNaHETE GLNK METEpOTRDHLE NPoEE-
| PHOTHHYBCKNE DOTaHN I,

[ HeroipsHne O AHEMECEWE ZaNGCOo8 MEREMHHOND OEeaHE BbI38aN0 MofEEH e ZETO-
TROPHOMD TWNE NIATAHWA, B SBCTHOCTH QOTOCHMHTESE,

B MNoRsneHwe SYEAPWOTHUHMBCKEAY SPrEHASMOE CONPOEOROANODCE  BOSHHEHOBEHWEM
AMNNHAOHCCTH W NoAaNeHRel OMPaHMsIEHE0r0 COONCHEDRA anpa.

#  CemiGHOTEHECKDE NPOMCOIEIEHIE IYKAOWOT NOGTEENHOAETCH CNOOCTROM rEHama-
HELHOrT ANNaBpEaTa NPOESDWOT 1 EonsEeepx monasyn JHE muToxonnpsi » nnacthg
IYERDUOTHHETKME KNETO,

# Ha pyhese apmedceod B NpoTepoaniBoeod 30 NPoWI0ULTY NERELIE MEOrOKRETOY:
Hig, B OCHoEE WX NROMCXIEIEHER MIKET MDELCTARREHHRA 0 CIMLIMAM 3aLIM KNeToK
ECOHMEANBHEN BHOENSTOHHLE OpraHUaM0E,

———————C___ BOMPOCH W 3ABAHUA ANA NOBTOPEHUA >

1 B yiis 3apnHMaeTon CYLUHOCTE MNOTES R BOIHMEHOREHNA 3YEAPMOT mymin crmfiuo:
redeza’

2 Hasxusis CNoCoBEk NeREHS SYKADHOTEHECEME KNETEE NONYHATH SHepr1m, heolion-
AWMy ANA NROUBCC 08 KMAHEGEATENLHOC T Y

A Y EBKWE GRIAHNSMOE ENERaLIE B NEOUSCCE SROMAHWAM MOAEWNCH MORDBEMS NoUecc?

4 Cmyuume cy@ooms anoraas M. W, Meqnueosa 0 BoansKHoEE HFE MEOOKETONHED
OpraHeasoa.

5 Kaxopw nyTtH 3B0N0UEK DarouETenncnoEobisb  MHOrOENETOMHEE G NDEWLIMe
A, B, Meanoaa’?

—
BOTIPOCHI 1 SALAHUA INIA OBCYKAEHUA >

1 Kaxns OrpaHMHeHMA HAEKRBIMBRET DOHCENETOMHOCTE M FREONKILMK #$HELIE ODra-
Huarene?

2 B kb aki EMIMTE HEOOCTATEW MMMOTEIs 3. TERKENN (& BOAHNKEOBEHEA MBOMOKRNETOMN-
HEsx IJ[M'E.IHMDE”' Pacckasime & HAWHOM JHAYEHW NEBSOCTIANesd ST yed-
HO .

3 Kas Bz gymaseTe, kakam 0DPEsom NpoacHiMno GOprMIROBEHLE CSUpesecrnd
KATANATHHECKA AKTHEHOCTH Deneos ¢ NpoTohuwoHToE?
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DCHOBHBIE NONOXEHWA

i BHOMWIECKAN IROMOUME NpEncTapnieT CoboR IaE0HOMEDHER 3TN
B DAFEATIE MATEDAN B LLEROM.

EQCRMYBECENEN A MAAHETADHBMA NDEANDCHAEIMA BOIHHEHOBRHAS K13-
HK AEMAKITCH D33Meps NNEHETHl, PACCTOAHKE OT CONHUA, NOSEONAKILLAE No-
IyHATE GOCTATOMHOS KONWYECTED SHEQTMH OT 3B83AkLI ANA NO0OEMHEAHEA BO-
Akl B =AOEGM COCTORHAK, EDpYTOBaa npﬁum NMEHeTL, heCNEMEELLES DaB-
HOMEDHBIR W NOCTOAHHLIA NPOrPpes BCeR NOBROXHOCTH B NOCTOAHCTEO
MAAYYEHAA 3BE36,

BocoTaHoRMTENRHBIR XapaETep ammocdapel Ha nepeobeiTHOl Jemne
PRCLUSEHMBEAINT KA XHMWYSCEYHD NPEAnOCckinEy EDIHHEHOEEHWA HM3IHW HA
HALEHA NMNAHeTE,

DT Hb b MYyTEM M3 KOMIOHEHTOE NEREMYHON ATMOCEDENN W ATO-
Db 3EMAH NO0 GERCTRMEM SHERMMH MPOI0BLN DRIDANOE, MOLHOTD
AECTEDOMD YyNLETREQUONETOBTD HANMY4EHHWA COnHUA, TEPMUYSCEDN SHEDMMW
NOBECEMECTHENX M3ESNEEHKE BYNKAHOE M T. 4 MOTNA EO3HWEETE pasHoobpas-
HblE NEOCTERLWE DRraquYecEde MONEKY N, &8 TakeEe MO G0N0 -
HZCEHE MONWMER0E HYKDEHMHDBRN KMCNOT # fenxon,

BOOHLIE pAcTBOpax B Bones MArKHx YONOBWAY B EIYNETIATE BIEAMO-
OERCTEMA MANLH OPraHi4ECKM: MOneryn oipadoenBanHCE Gones CNokHEE
coanMHeHHA — Habonewye uanodkn PHE » Genkop. HA DocHOBE NpOcT:
W Gones CROKHME ORraHHSRCKMY BACITE RN rOSAMDORRNHCH LMK N BIEAMO-
JBEACTEHA BEULECTE (MNANSDLHENL), PHE nans Haqano CAr OEOMADY LIARCH
CHOTEMEM — MNERERaTOREM,

KEoauepeate npeacTaenanT cobol dazoenobocofneHHREe MHEgromone-
EYNMARHBIE ECMMEXCE, DY HEHHBIE 0OWaHA BoaHORE OB ono-sA.

KoauepsartHbe sannd o0nagaoT cnoCofHOCTED K H30KpETEnbHOMY
ACIMOWEHAKD BEUBCTE W3 OKDYEaM0IER CDEOL W MEOCTEALIMM DEaKL A M
OOMERA BELLECTE.

B npouscce hOpMHPOBAHNE EHYTPEHHER Ce0E KOSUSREATOR NPOTEKA-
HILLME B HMX NPOUSCCE CMHTE33 00YCIDEMNW YCNOEHEHWE peakuui npeob-
PAI0EAHAA BEUSCTE W NOABNEHMWE BMOASKYN, CTARLLIMX BROCHENCTRAEA XORN0-
HEHTAMK MEMOpaH, B pegenadtidf cpene KOALSDBATA, No-BOMMOMY, NDO-
WCHOOMN NERENGO 0T HECNSUMPHYSCKME EATAMERATODOR ¥ CRSsuuirIecEim
EATANMZSEToRaM GensoBof npypons.

BaxHaiiwmm cobkmues: N0GuanoraHecE0i 30N LMY SENAETER BOIHME-
HOBEHBE MEHETHYSCKOND KOga B BA0e NOCNenosaTensHoCcTH KogoHoe PHE,
a aartes W AHE, E0Topas OKazanice cnocofHoR COXpDaHATh PAHO DAL R
0 HAWGONE R YAAYHLE KOMOWHALMAL AMHUHOKIECNOT B D8RK0ELIE MONSKYEIX,




Maga £, BoaHWEHDBEHWE MHAHW Hi Jemng

MoAsnanue KNETOYHbEE DODM OIHSMEHOBAND HAWAND DHONoMAYEcEIR
ABCNOLMA, NEQAEE ITANK KOTOPOH ¥ARAKTEDHI0EANMCGE NOABNSHWEM JWKa-
PHOTHYECENE ({HaHAIMOE, NONCBEOND JESIMHOEEHRA W BOIHHEHODEHEM
NEpibix MHOMOENSETONHBEE ODTAHAIMOE

BALUA BYAYLLAR NPODECCUA

il B HACTOALWSE Bpeta pabora SHONoros NpUoBpETAeT OrpOsiHoe NpaKTA-
YECKOE SHAYEHWE [ MEOMUKHE, CENLCXOND XOIARCTER, NPOMBILLIEHHOCTA,
PAIVMHONS WCNONBAOBAHWA NPWPOAHBIX DECYPCOB ¥ OXPaHel NPUPOLbL
AeaTensHocTe GHONOIoB BKNCYNAET: PAECCMOTDEHIE NPODNEM COBEpLLIEH-
CTBOBAHWA ArDOTEXHMKA W 300TEXHWKM, HIWHEHHE DUIHYEcKHK W DHIKKD-
HHMMYBCKME SBNEHWA B MHBLIX ODTAHWMIMEX, BIWAHHA PA3NHYHbIX SranYe-
CEMX PaKTOPOE HA MUBHIE CHCTEMB (BHODUM3HKK]; NPOBEEHHE BroKMMIYE-
CEMY MCCHEAOBAHHA, NOIBOARIOLME NOMHEE WCNONLIOBATL NONYYREMBIE
BELECTEA PACTHTENBHOMD W RHBOTHOTD NPOWCROXOEHWAA, 8 Taxke Wy nabo-
PATOPHOTD W NPOMBILNEHHOND CHHTE3A | BROKMMWAKK), NOAMOTOBKY W NOCTA-
HOBKY BNONGTMECKMX HCCNBR0BAHKA,

NPOBAEMHBIE OBNACTH

1. Eaguw obpazosm sorna Seme NPpeononeHs HESKEA KOHUSHTRELMA
OPTAEHWHECKHA MOMEKYN B BO0AX NEpEMYHON DRaaHa’y
2. B 4 38KmOHSTEA NPUMHLMNE SCTECTEEHHOM 0TEBOpA KOBLaPSaTOE
B WONOBEWAY pAHHER Jewmnu?
3. Kag, No BRILSMY MHEHUD, NRPOWIoWND oBbEOMHEHUE CNOCoiHOCTA
HYXNEMHDBEX KMCNOT K CAMOBOGTRMAEEAEHMT 1 BOAMOHHOCT S8nkoR
K OCYWECTENEHWID KATENMTHHECKDH BETMBHOCTHT
4. Kakwe EpynNHLE SR0MNDUMOHHEE NpeofpaaoBaHud Conpoeosnand
NERELIE WarK SUonorvHackoi SEoneLmm?
5. B g, No BAWEKY MHEHKID, 3EEMONSHITCA NPSAMYLLIECTES MHOMDEMS-
TOYHBIE ORraHHEMOs?

MPUKNALHBIE ACTIEKTSI

il 1. KK, MO BAWEMY MEEHAID, MOKHD WCNONLI0ENTE Deaklil AOERHOMD
CHHTEIA B HADDOHOM ¥0aaACcTRE T
2. DNUWKTE annapgat, npd NoMous koropore O Munnepy « I KDpr
YOANOCHE AOKAZATH CNPaseLIHBoCTE NpEOcTapnaHi A W, OnapuHa of
ARMOrEHHOM CARTEIE ODTAHEYECENE COBMMHEHWA B YCNORMAN DIeRHER
S,
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3. NMpegnosuTs cnocob SKCNERAMEHTANLHOTD NOMYHEHAR MOKYCCTEEH-
Hhlx MEMOpEHHEE Wi mMembparonogobHes CTRYETYR B yOROBWsH
LWKDNBEHOH XHMMHAHackoi nabopaToprA.

3ANAHMA

1. MNoanaeosasTecs No yyabHlkas GH3MEY C MCTOYHHEEME SHaPIEM,
ofecneduBME  EPAINEAHWE DRrEHWHECKMY MONSKYN HA  3ewane,
8 TAEXE C METOOEMA ONPEOSneHWs BOIDECTE NOPOS ¥ ORpraHAHSCKHs
OCTATEDE.
2. M3 gypCa BCTPOHOMME BCNOMHMTE, K3 hoprMUpoeanace ConHeSHaA
CHMCTEMA M E3KME NPOUBCCHE CONpOBOXOANM olpAI0EaHHMEe NRaHeT
Jesana.
3. Mo yyebHMEEM SAMWE NDETODMTE CTROEHWE M yHKLWE DRrEHHHSCKME
MONEKYN, B 4AGTHOCTA GanK0E U HYKNEMHOB B EWEN0DT.




Paspen

YuyeHwne o Knetke

B npeabiayiing rigeax peds Wna 0f ocHOBHEX CAOACTRAX XHAOrD
MO TOM, 3K BOIHHMENA ¥HMBLIE ORraMMaIMbl Ha HALLERA NNaHeTe.
Bwino NokasaHo, 410 Ha4ano BUoNOrMHECKOR SB0NKUMY CBR3AHD
C NOABNSHWERM Ha 3000 KNaToUHE DOD Bia3HKM.

MHOXECTED NPOCTENLLIME M MHKEDOORFaHH3MOE NPEaCcTaBNAKT
COBOR CYLIBCTARYIOULME OTASNEHD APYT OT ADYTE KNaTKW,

Tano Beex MHOMOKNETOUHLIX — XMBEOTHBIX 1M PACTEHHE — NOCTROEHD
13 DONLIIETO WK MEHBLLEMD YWENE KNETOK, KOTOpLIE

ABAADTCA CROSMD poaa GNokami, COCTABNALLMMEK CNomHbEIR
Dpradnzm. He3agncHmMo OT TOMD, NpEOCTABNAET COG0W xneTka
UBNOCTHYD RUBYID CUCTEMY WK 88 YACLTE, OHE HEOSneHa
HaBopoM NPUaHAKOE W CBONCTE, ODWMX 0Na BCEX KNETOK.
PaccMoTpiM nogpobHee ofWne YepThl XMMUHMECKOTD

COCTARA, CTRPYETYDY W OCOBeHHOCTH ¥U2HeAeATeNLHOCTI
AMEMEHTEDHOR 8AMHMLL CTDOEHHA XWBLIX OPraHUIMOB — KNETKHM




XMMuUyeckan opraHm3aumna KneTku

NpoGneses npApoaE XE — 310 PPoENEMA rEg Ry NG
OPranEIALHK MATEOHR B BHABx 05wRETir,
£ A Swressrangr

8 cocrap kmeTtin BoanT oxono 7O xeserye-
CKHY IASMEHTOR MMEDHOMMYECKON CHCTEMb
L. M. Mengeneesd, BCTRESSOUIKACH

M B HEXHMBOH TPUDOOE, JTO OH0 U3 J0K3-
FATEALCTE OBLHOGCTH MAB0E W HEXKBOH
MADOaE. DOHAKD COOTHOLWEHEE XRMHYE -
CEMYE 3NSMEHTOR, MX BKAAN B 00DaI0EaHHE
BEMECTE, COCTALIRRX ¥Ha0R ODra-
HMIM, M B KEKE-MTHO0 08LEKT HEXHEOH
FIEHARNE PEEKE PEIMMIEKTER.

LE L R L AR ENELESRERERESLERELE SRS EEERLESRESREREREEEERLERELELRERLELEDSREDSRESLEDRS)]

Panes rogopunach O XapaETEpHEY GoOBEHHOCTRN XHMMHECEDA ORIEHR3ELHA
BMEOD. B 3aBMCHMOCTA OT TOND, B E&K0M KONMYECTES BXOOST XMMHSECKHE Gne-
MEHTE E COCTEE BEWACTE, 0Opasyiowne XUEOHN OPraHA3Es, NPUHATD ELOENATE
HECEONELD MRynn arosoe. Mepayo rpynny (oxonoe 38% macoe wnetew) obpasayot
YETEPE INEMEHTE: BEOO0PO0, EMCNopon, Yymepoa ¥ 820t HMx sasweant aagpo-
FUTSMEHTEMM. 3T0 MMAEEHEE EOMNOHEHTE BOSX DRrEHHYECENE CoR0MHaHME, Bre-
CTE O ABYMA IMEMEHTAMKA BTOROHE rpynnel — cepoi 1 ocdiopom, RENARIEIMMA-
A HBDOXOOMMEIMA COCTEEHEIMI HECTRMI MONEKYN GHONOrYacki: NonuMeEpos
(o7 rped. polys — MBOCD W TIENDS — YACTh) — GEnNKoOE W HYENEMHOBLL KWEAOT,
M HEGTO HASLIBAKT SHOSNEMEHTAMM.

B meHbluMy xonwaeaTeax (1,.8%) B coCTas knamy, Kpome yNosAaHyThi Goc-
FIOpE 1 Cephl, BXOAAT SULE B 3nameHTOR. KENME A HATRME, EEN:UMA 1 MErHHA,
HENSA0 W AN0P. KL 13 HWE BRINGNHAET BRsHY 0 hyHELMID B KneTea. Hanpu-
rap, Ma, K W C ofecnsyneanT NpOHUEAERMOCTE KNETOYHER MamMipad ang pEs-
NPHHEY BELLECTE W NPOESNEHHE WMMYTLCE Mo HEPBHOMY BonokHy. Ca v P y4a-
CTEYIOT B POpMUPOEaHKKE MEEENETOYHOM BEWECTES KICTHON TEAHW, ONpangnan
NpoHH0CTE EoCTA. Kpome toro, Ca — ogud 13 hasTopoe, 0T $0TOp&x 338HCHT
HOPMANEHIA CEERTRIEAEMOCTE KPORA. Enes0 exoaMT B COcTas ramornobinea —



Beka IpUTROUMTOE, YMACTEYIOLLEID B NeQeHDCE KMCHE00A OT NErkus K TRAHAM,
HakoHel, Mg B KeTHAX DACTEHMA BEAKDYEH B XN0DOPnn — NUrMedT, ofycnos-
NHBALLMA OTOCKATES. ¥ RMBOTHREY OH BEOAMT B COCTAR DOMGNAYBCKIAL KaTa-
NAIATOROE — HERMERTOR, YUACTEVOWMK B GHOMMAYSCENX NDEBPaLIEHW A,

Hoe 0CTaNbHBIE SNEMEHTH, COOSEEALMECA B KIETKE B OUEHD MANLIE KOWYE-
CTEAN, COCTARMNBIDT TROTLH FDYNINY, 370 LUWHE, Meds, MO0, $Top 1 ap. Ooumn s
BENAM B MACCY ENeTed Boers 0,02%, noarosy M HAduBa0nT MHED0ITEMEHTIAMM,
CQUHAKD T3 HE OAHAYAET, 4T OHH MEHBLUE HYKHBl ORFAHAIMY, el RYIAe Se-
MEHTE, MUKDOANEMEHTE TAKME BRKHL A1A RUBOMD ORradyIsia, HO BEIOYSHE
8 @rg COCTAR B MEHBLLUWE KOMMYECTRAX, LIMHK, HANDUMEeD, BEOOMT B MONSKVTY
FOPAMOHE NOLKENYAOUHGR BENeds — WHCYMHE, KOTODBA YyUACTEYET B DEryis-
L OOMEHS WNEEOAOE, 8 MO — HEODX0AMMLR KOMNOHERT THROKCHHA — MOp-
RAOHD LMTOBMOHON #ENESh, DEMYIWOYIOWLENT WHTEHCHEHROCTE olMaRa BELeCTR
BLEM0 OPrAHMAME B WENOL 1 8N POCT B NPOUECCR DaIBMTHA

Boe NepeyncneHHbe XHMAHECEME 2ASMaHTH YURCTEVOT B NOCTPOSHWK pra-
HU3MA B BIALE MOHOE M0G0 B COCTARE TEX MAW MHLEX COBOWMHEHMA — MONeKYN
HECDMAHAYSCENY B ODFAHNYSCKMY RRUIBCTH,

3.1.‘} HeopraHnyeckune BellecTea,
-.-"  BXOOfLLWE B COCTAB KNeTKW

3.1.1. Bopa

Camog pacnpocTpaHEHHOE HEOPTAEHMHECKDS COBOHHEHHE B DRraHAaMEx —
eoaa. Eé copspsadee onefneTca B WMPOENE NPEGENAK. B KNETEEXN BMMANK 3y-
Goe eoael okona 10%, a B KNETEEX PEIEMBANMUSIICA 3apoaeiua — Gonae B0%.
B cpagHenM B MHOMTOKNETOMHOM OPTaHnamse eopa cocragnset 65— 709 maccw
TENE.

Fone Bogbl B KNETEE D4EHE BEnMEE. ES dyHELAM BO MHOTDM ONPeaensiTcq
EMMHHECEDE NpUpoacid. JunonsHei apasTep CTROSHWA MOmaEyn odycnosnm-
BRET CNoCOAHOCTE BOOR SKTHEHD BCTYTETE BO B3aMMOO2ACTEME © PAINUYHEIRK
BEIMECTEAMK. EE Monekynsl BEEHBANT OUGCOUMALMK PRGA BOOOPACTEODVIMED
BELWEBCTE HA KATMOHLL W BHHOHE, B pRayneTare 3Toro moHsl BecTpo BCTynEsaT
B EMMHHECKME peakudi. BonbLUIMHCTED XVMUHMBCKNMY PEaKUMA npancTaanAaT
Coboi BRAaNMOOsAcCTEME MEEOY PACTEORVMEIMK B BOAE BEWEBCTEEMK.

Takwm oBpAI0M, NONSPHOCTE MONEKYN W cnocobHOCTE 00pEa30BEpBATE BOOD-
POOHBIE CEARM QENSHT BOLY XOPOWMM PECTECRUTENEM ONA OrpOsHOTD KOMHE -
CTER HEOPMAHMHECKIAXN 1 OPraHM4eckny BEBWBcTE. Kpome Tor, 8 Ka4esTEs pac-
THORPWTENA BOO0E OGSCNEYvBAET KAK NPHTOK BEWECTE B KNETKY, THE W YOanaHue
M3 HEE NPOOYETOR ®H3HEOEATENEHOCTIA, MOCEONERY GONBLUMHCTED XMMMHSEGKMY
COEOMHEHWA MOMET NPOHMKHYTE HEPE3 HEEYHHYID KNETO4HYK MEMBPEHY TONEKD
B PACTEOREHHOM BHOE,

He maHes eaxHa M GHOXMMHHECKER pons Bogs. Moo aplcTEMEM HEKDTORE
KETAEMWIATOPOE — hEPMEHTOE — OHA BCTYTIRET B PEAKWMK MNAODONKMAER, T. 8. pe-
AKLMM, NPK KOTORRE K CEOAOOHLIM BANEHTHOCTAM PA3NUYHEI MONSKYN NRKXCO-
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BoMHMOTCA rpynne OH- wne HY sones. B peaynerara 00paaynTcA HDBLIE BELLE-
CTE& & MHBIMH CECACTEIMM.

FaznuuawT ceocbogiyvio ooy (28 B opraHaans: sokeT Beme oo 90% ) u cas-
ZAHHYID {BCCOUMMPOEIHHYID) © PE3NWHHBIMKM MONEKYNEMH, OO0NA EOTOpOH Co-
cragnsaT orono 10%. Junony eo0p oEpycHanT Nobele 3ApAREHHEE MONSKY ML,
ofpasya nogofne =pybawncu: M3 onpaoen8HHeiM 0BPE30M OPHEHTHROEEHHBIX
Aunanei, NPoCTRAHCTEEHHD WAONWEYA MOASENE ODyT 0T AnyTa. BaxHose 3Have-
HWE CAR3EHHAR BoaA weeT 8 pabore Genkoe-depuaeHTos, s dyHELMOHUpORR-
Hya oiyCnOENEHD QUHEMHKON MIMEHEHWA CTPYETYPR Gamoe. B peaynetate co-
AOMHEHWA GENKOE © QUNONAMA BO0K BOFHWERDT ceaobonHme oieiue B npenes-
NEX MBKDBADNEEYN, YT OZET MM BEOIMOKHOCTE NETED HAMEHATE KOHODMELWAD
np# BIZMMO0SACTEME C ARYTAME MOTEEYNAMK. 3T0 ONPEZENAET YHACTHE SKTHE-
HOra ueHTRa ¥ Beel rmabynel B GUOnordyecEns pEaKL A

Bona B M3BSCTHOA CTENSHW SENASTCA TEPMOPETYIATOROM: 38 C4ET B8 XOpo-
WER TEMNONPOESAHOCTH M BoNBWDH TENI0SMEOCTA NEH HIMEHEHWA TEMIBPETY -
Ph OEPYES0LWIEA Cpans TEMNEpaTYPa BHYTRW ENSTEM OCTSETCA HEW3MEHHON
MnK 88 konefiaHuA DEA3LIERTCA IHEYUTENEHD MEHELUMMMW, HEM CHRDVHM.

Bona B OCHOSHOM NOCTYNAST B OPraHiEmM B3 OKpyEasised cpans. J1o Tak
HadblBaaMas IE30MeHHAR 2opA. HefSonewwe wonuiecTtes sofsl o8pasyoTcd
M E ORraHAase, HANPUMED NP pECLENNEHHEN YyTNEEON0E W 2npos. TAkyD BOmy
HE3BIEAKIT 3HOOGMEHHOH T MaTabonuHeckol.

3.1.2. MuHepansHbie conn

Banbwas 4a3CcTh HEOPTEHMHECEW: EELWECTE HAXOOWTCA B KNETEE B EMOE CO-
nel — MG OUCCOUHMHMPOSaHHBE HE MOHBL, TME0D B TEERAOM CoCToRHMK. Cpean
Nepesix GONBLLICE AHAYEHHE MMaT EaTHoHel K, Ma*, Ca®', komopeia obecnesqm-
E2I0T THKOS BEEHEHALES CEQECTED EWEL OpraHMaMOEB, K3 DA3OPaXHMOCTh.
B TEaHAX MHOMERETOYHBE XHEOTHEL K2NbUMA EXOOWT B COCTAEE MEXKNETOHHOM
sUEMEaHTE=, 0OYCNOENWERKDLLETD CUBNNEHKE KNETOE Mesny coboi 1 ynopsoo-
SEHHOE WX QECNOMIMEHAE B TEaHAD 07 EDHUSHTREUWK COmed BHYTDH ENETEW
SAEMCAT BydepHEe CEONCTRR KNBETEW.

EygrepHOCTEND HAZREROT CnocobHOOTE KNETEM NOoOOepkueaTs cnafowe-
NOYHYH PERKUNMID CEOErD cogepsmmoro (pH = 7,2) Ha nocToAHHoOM ypoBHE, By-
fEpHLIS PACTEODE XAPEETERWIYEITCH TEM, ¥TO EHECEHHE E HAX 1Nk nbpasoea-
HHME B MPOUECCe 0OMEHE EBUECTE HEBONEIWME KONMYECTE KMCNOTHE WK WENDHI
HE OXa3EIEAST ENWAHMA HA 3Ha4eHKA pH EcnegoTese obpaz0EAHWA COBEMHEHA
C EapfGoHaTame, thocharame NN OpraHMHecEHMK Monaynasu. BHyTpu Kkneten
GyepeproCTe CEECNEYMEARTCR TNAEHLIM 0Opazom aHnorar H.PO ;. Bo eHexne-
TOMHOH XMOKDCTH K B KPoEN ponk Bydaprbi: cosmasaHrd nrpasor H,CO. 1 HOOS.
AHMOHE cnafis MonoT ¥ cnabble WanoYY CERILIBIINT MOHE EOODPOOE W TA-
OpOECAO-HOHE, BNaropaps 4eMy PE3KUMA BHYTREH ENSETEW NPAETHYECEd HE ME-
HREETCH.

HepacTEOPMMEIE MUHEDANEHEIS CONM, HanpruMep pocfopHOEMCNEER Kans-
UMil, EXOOAT B COCTAE MEEENSTOYHOM BEUIECTER EOCTHOW TEAHM, B DAKOEWHE
MONnOCKosE, OGacnayYWMEaR NPOMH0CTE BT 00RA30B3AHKA.
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= ONOPHBIE TOYKKA

8 HauecTESHHNR COCTAR ANEMEHTIA, Olpaaysslys HERUEEYED I MHEYID MATEDHI, BO
MO0 CRO0EH.

& |LacTe ocHOBHEE 3naseHToR — H, O N, C P W § — HaaueanT SHOSMEMEHTaM:,
OTHENDR FX BKNAD, 8 DOpaI0aasneg OpraHW-ec KMy MOneLym,

#  Bons 0Spaayver OCHOEY BHYTDEHMEN CRE- X1k OpraH|Masoe,

®  KaTHOHSE M BHA0OHE PACTEORMEE COMER HORRApyoT OydenHEs CHCTEME KNETEN,
Np=a0TEEaWEAn peskwe konelanuwi pH sy TReHHEA Cpaas.

—
———e-(:Enmchl W 3ABAHNA ANA NOBTOPEHMA

Fasie SHMHHBCKAE 3NEMAHTR BEOOAT B COCTAR KNETEAY

-

MNEWBEBSATE MRHEMERS GADN0TAHSCEO R DONM MHMMEHECEHE 3NEMEHTDE

A Yo manos MuKkpoanaseHTel T Mpuaanume npuMmensE ¥ oxapakTepuayiTe e Guonor-
YSCHOE IHAHEHE,

&

Kagne HEORram s SoKds BELSCTES EXOOAT B COCTas EnetEn’?
B 4B 38 n04EeTeA DBOnodWHecKas Pods BOOR, BHEEDANLHBIX (el =

€ Kaxwe pewgcrea oGyonoenwaanT OypepHee CRORCTE KNaTrr T

T
| BONPOCHI M 3ANAHMA ONS GEE?KAEIE'II;_____H,,

1  Kamopw oTneses BENANE PaanywHLIX INEMEHTIE B OPraHwadunig U0 W HExHB0E
NPT

2 DfeAcHATE, KAK PHIME0-HAMHEECEHE CROACTEA BOOER NOOSIENAKTCR B QfScTesSHIE
NPOUBCCoE XHAHEQEATENRHOCTHE EBETEM H LenNOCTHOND Opras3ma.

L™

3.3..:' OpraHn4yeckue BeLLecTsa,
..+ BXOQALME B COCTAB KNETKN

Oprasyyeckme CO8aMHEHWA COOTARMNADT B cpeasen 20—30% maccw
ENETEN OpraHuama. K Hum oTHOCATCR Bruonormseckue nonumeps — Genew, Hy-
ENEWMHOERIE KMCMOTEl, YyIAEE006, 8 THEXE SHpe W pAg Hebonswme monasyn —
ropreoHoE, nurmadTos, AT W oo apyriad. B paanyyHebe THkD KNaToe B0t
HEDJWHAKDEDS KONHYECTED DPraHMHEckMy COEgMHEHA. B pacTiransHelx KNeT-
E&X NpeafnagasT CNEHLIE YIMagos — NONBCaXaprosE, 8 B EHEOTHRIE — Sonk-
e GenxoE @ ®UpoE. TEM HE MEHES EE¥OAA W3 pynn opraHi=eckdy BelUEacTe
E m0Gos THNS KNEToE BRNONHAST CHOOHEE §WHELLAN.
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3.2.1. Buonoru4eckue nonumMepsl — Benku

Crpoenue Benkon, Cpead Opradd4eckiny BEIECTE KMBTEW DENKM JaHUMEI0T
NEPBOE MECTO KAK MO KOMMYECTEY, TAK W N0 IHAYSHED, ¥ RHBOTHEX Ha HAX MW=
KOOMTCA okoND SO% Cyxoil MACcoh KNETEK. BEmMKam NDUHATD HaZWAaTH NMHER-
HEE HEREMYNAPHEE GHONOrMHECENE NONKMEapE, MOHDMEPEMKA EOTORBIK CMAT
AMMHOEVCNOTE. B HATEHHMaME HENQBEEA ECTREYESTCH QrpoMHDE KDAWYECTED TH-
Nos BENEOBX MONEKYN, OTIMMAOWMNCR HE TONBKD OPYT OT 0OYra, HO 10T den-
KOB ODYTHE CRraduasscs. HECMOTDA Ha Taxoe paIHooBRAINE 1M CROMHOCTE CTRO-
EHWA, OHM NOCTROEHD BCEMD W3 AEANLATI DAINWEHLIX AsAMH0KHMCNOT, Mx oduwan
feOpsayna ERIMMALMT CREOVEILLMM 050a30mM:

1
H,N—CH—COOH.

B nesc@ 4acTy MONSKyn: PECNONoXaHsl rpynna H.M — xoropas ofinagaar
CEORCTEAMI DCHOBAHKA, & CNpaEd — kMcnatHan rpynna —CO0H, xapaktapHan
ONA BCEX ODradd-ecsdy KWCnoT CnelosaTensHo, AlMEHOSMCNOTH — awdioTep-
HEE CORMMHEHNA, COBMBLLANLIWE CROACTRA KWCNOTE W OCHORAHWA, 3Tue oby-
CROENEHZ X cnNoOCoBHOCTE B3AMMO0SACTEOEATE OPYT © ApyroM. CosaMHaAch,
MOASEYNE BMWHDKBCNOT 00pa3ynT CEREN MEROy yNERDOOM KMCNOTHON 1 830
TOM QCHOEHDHA rpynn. TEEKME CEASM HE3LIEAKT KOBANSEHTHEIMKW, A B JEHHOM CTy-
SR — METTTHE R TR AN

T T
HyN —CH—COO0H + H,N—CH—CO0H —
A Ry

| |
- HNy—CH +ﬁ_u+cu _COOH + H,0,
0 H

NenmoHan caa3e

COBAMHEHME ABYE AMWHOKMCIOT & O0HY PSR S b B ST TSI 0,
TPEX AMWHOKKCNOT — TRMNEMTHO0NM ¥ T. 4., 8 COEAMHEHNE, COCTORALWEE 13 OEa0-
WATH 1 SONEes BMWHOEMCIOTHEEX OCTETEOR, — MONMNENTHO0M.

SMAHOEWMCNOTE MME0T oBWKrE NNaH OPraHMaaumn, Ho OTNMHSTCR gpyT oT
Opra Ne CTROEHMD paavkana (R}, xoTopoe REceMa paaHoobpasno, Hanpumep,
Y AMHHODKHCIOTH ANAHMHE PA0WERN NPOCTOR — CHy, DAaAKMKan LKCTEXHR Coaep-
#MT cepy — CHLSH, gpyrie aMHHOEMCNOTE WMaEnT Donee CNoxHBIE PROHKANEL.
CrOACTER PAOWMERNDE HEDOUHIKOBE OOHW M3 HAX MMOPORUALHE, OYTHE rHgpo-
foiHe, TRETEH XAPAKTERPHUIYIITCA KMCNOTHRIMK MNK COHOBHEIMKY CBOACTEAMM
(prc. 3.1} HMerro ceoRcTES PAHESNDE AMAHOKHRCNOT W AECTO WY NoKankbig-

—
Pie. 3.1, CTRRTYpHEIE SO0 EMAHTEACTOT, BROAALLWE B COCTAE %MBOTHRE Denkog. =
BEATEM UBSTOM Bul0SNEHE DRLMAE NE SMMHOEACNOT, iy CIoRNMEIIOLHE

WK pazHonbpasie
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LMK B NOANNENTHOHON LEME B0 MHOMDM ONPE08nAaT CBO0ACTRA BCed Sankoaoi
MOAEEYNB M 86 NPOCTRAHCTREHHYID KOHGMIYRaLHD,

Benky, BROENeHHBE M3 ODrAHUIMOE XHUBOTHRX, PACTEHWA, rpwlos 1 MUKpo-
COTAHWAMOE, BENICHWAKNT OrpOMHOE KONWHECTED KOMBHMHALWA DBa0UATH OCHOE-
Hed asanHoercnoT. NMopRook vy 4epaioBaH A CaMeE pasHoobpadHeii, 4To ge-
NEET BOZMIEHEINM CYLUeCTEOEEHNS BECREME IHEHUTENEHDMD “MHCNA MONaEyn Han-
K, OTAHSAIOWLMENGA A0V OT apyra, Hanpumep, oo Bensa, CocTOoRWero Boero Ka
LBALAUATH DCTATKOR SMMHOKWCNOT, TEODETMYECKN BO3MOMHD okono 2 = 10" sa-
PHAHTOR, OTNMUAKAMLMXCA YEDENOBAHMES AMMHOKMCNOT, 3 ZHAYNT, W CEOACTEIMN
PRIANNHHBEIX OenkoeEx AR KM, nDEHEI,E[-DEE'I'EJ'IhI-H:H:Th HEWMHIFEACRDT B MoAnen-
THUOHDE LENK NPUHATD HAZKBETE MERERYHOR CToYKTYROoA Genes (puo. 3.2).

O anaxo sonexyna Benka 8 BM0E LENK AMHHORACIOTHLE GCTATEOR, NOCHSR0-
BATENLHD COBMMHEHHBIX MEXLY COD0R NENTHOHBMKE CEAIAMK, BLLE HE CNocobHa
BHINCAHATE cnegwdesecere yikuas, ng atorg Heclxonqss Bones Amcokui

YPOEEHE CTRYETYPHOR apradwsauud. [TyTés obpazosaHna BOO0DOOHEY CEAZEA
MEXOY OCTATEAMMW KaphoKCMNEHEE TREYNN A BMUHOMEYTIN PA3HEN BMMHOKHOROT

Repaysas cTpyTypa |
l@. ML"M
é\v; 1 9 A3
2 B & 5
* W
ﬁ Mermigman caRIE

Puec. 3.2, Ceoas GOrasWEALAN MORUMSNTHAHOR LS (epEMHHAN cTRyRTYRA Denka)
W BAMARHTE BTORUMHON CTRYETY e Danea
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B

I
Puc, 3.3, Pubpannapsade Gene; A — crpoasse debpannapaes GenEne ponoca;
B — gonnargu {SNekTooHHEE M RODoTor pageR)

DenkoRas MONEKYRE NMDWHAMIET BWE CHWPANA (a-CTRYETYIN]), CREANSHATOND
CROA — =rapMowkis ([-CTpyKTYREa) HNK ME KOMOWHALMK HA3 NPOTAXEHWA OAHOR
MONEKYNE. 3T0 BTODHYHER CTRVETYRE Ganka (oa. puc. 3.2). Menmaasl, obnanax-
LHME BTOPHWHHONA CTRYETYPHONR OPraqdAsauEsi, sMoryT COBOWHATECR MaxOy co-
G, obpazya dubpannapese {or nat. fills — ate) Gened, HanpUMep konna-
red (pUc. 3.3), PopMUDYIOWLHA HAPRIY C OPYTHMK BENEaME MERENeTOMHDE BE-
ILECTED. HO B Qpyrax criyuans 3TomR CTRYETYIHOR OpraHiSaLMe He0ocTaTouHD
nnsa nprobpeTedyA Gamoeos apakTapHol GHOnonAYScoil BKTHEHDOTA.

HEoTo TOReED Monagyna, afnapasnnlas TRETHHHON CTEYETYDON, MONaT Bkl-
NOAHATE DONb KATANWMIATODS WAM NIoDYID ODYTyeD, TReTHYHAR CTRYETYRa obpa-
INETCH BCNEOCTRWE BIRMMOLEACTEHR PAOAEANCE, B B CTHOCTA ELOFERNOdE e -
HOKMCNOTE UWCTEMHA, KOTODBIE COOepEaT cepy (pHe. 3.4}, ATOMb Cepbl OBYx
BMHHOKWCNOT, HEXOOALMNCA HE HEKDTOROM PESCCTORHMM AT OT OPYra B MonM-
NENTUOHON LENW, CO80MHA0TeA, 0BRAZYA TAE HA3LIBASMEE OMCYNLRHMOHKLIE, MY
5—5, ceAan. BrnarogapaA aTHMM BE3AVMMOOEACTEAAM, 3 TRIOEE ODYTHM, MEHBES
CHABHEM CER3AN, BeNKoBas CNUPANt CEORAYHBARTCR M npuodpeTaet oDy
wapad, o rofynw, Cnocod venages NonMNenTyodsx cnipanei B rnodyne

HEZLIBAKT TRETHYHROH CTRYRTYROH Demka.,
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1 — BOADpOAHAR CERSh
2 — WOHHAR GBS
J == pracy e mEA AR

4 — FUNpnGHBIE BERBADOBACTANA

P, 3.4. Tpatuddan CTpykTypa Densa. Cnpass nsolpasesds CansH,
MHOAAEEeEHEARLLIWE oy TNodysi

OroHsarensHyn aopabotey cTpykTypel Benka Ha3wBanT gronguaron. OHa
OCYLBCTEMAETCA CRELlhHecEua HEpMEHTEM — LEnsnoqane (paec. 3.5).

Muorme Gensd, ofnanaouWwe TRETWHMHOW CTRYETYDROH, MOMYT BRNONHATE
CBOn BUHOonOrMHEcEYD ponk B knetes. OgHaks ana ooyIECTENSHKWA HEKDTOREIXY
EWHELMA opradnasa TpebyeToa yyacTee BeneDe ¢ ews Honas EcoEMM yoosE-
HEM OPraHHMEaUMK. TaKYID OpraHMsa0Men HasIBaNT SaTESNTHYROE CTOVETYDONE.
Ona npaocTaenset cobol cTpYETYRHO-WHELMDHANRHDE 0ObaaMHEHHE OBy,

“LLI.B.I'IEI'HI:-B

,
P

M_T;ﬂ: a ii
GrRoK
—

Puc. 3.5. COALMHT — SOPABoTED BENKOBEOR MOTSKYIE HA 00 TTPAHCARALMOHHOM 3Tans
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Manwi noumen BOnbLUGHE JaseH

ATHAHBIA LEHTR

BonbUOR fosts Mdanmi nossae

—
Puc. 3.6. YeTRepTiaHan cTpysTypa Denea

TRpEX W Gonee sonekyn Benka, obNa0a0LLHE TRETIHYHDA CTOYETYDHOR Opranqsa-
LHER {pre, 3.6}, NpssieD TaRorno ChoskHoro Genka — resornobint, Erg moneyna
COCTOMT M3 YETHPEX CEAIAHHLI MER DY COD0R soneryn, JpyTiem Npeseios mMo-
WET CIRWTE TODMOH NOOKENYATYHGR KENes3kl — WHCYNAH, BEAMaOWWE 0E3
EOMOOHEHTS, B COCTAE YETEERTHYHON CTOVETYRL HEXOTODMK GENKeE, NOMAMO
BEn0Bb CYTbEMMHML, BEMIOYAINTCA W pAaHoolpainbie HEDENKDBE KOMIOHEH -
Thl. TOT X MEMOrnOSHH COMERKNT CNOEHLE METEROUMKNMYBCKHE COBAMHEHIR,
COMEDHALLME REnNeao,

XAparTen BCex YPOBRHER ODTAHW3SLME DeNKOBOH MONEEYILl IABMCAT OT No-
CASA0BATENGHOCTH AMWHOKWCNOT & NONHNENTALHOA WENW, T €, B EOHEYHOM
WTOTE ONpELenAeToR COOTRRTOTEYHILLIMB MEHOH

Caoicrea Benkos. Benkw, Kax M OpYTHE HEOPTEHMHMECENE W OpTraHNYScEHE G-
ENMHEHKNA, oOnananT pRAOM GH3HK0-XHMMIYECENY CEORCTE, BRITEKEIUNE W3 1K
CTREYETYRHOH OpraHus3auuy. 310 B0 MEOronM ofycnoRnMEaET dryHELMOHAENREHY K
AKTHMEHOCTE KEXEOH MONEKY N5,

Bo-nepesx, Ganky — NPEMMyLUECTEEHHD E0O0DPACTEORMMEE MOMSKYEE W,
CNEa0BATENRHD, MOMYT NPOABNATE CBOM diyHKLMOHANEHYH SKTHEHOCTE TOMNRKD
B BOOHLIX PACTEDRAX.



p Mapa 2. Xumaesiecwan opraHUIALUNE KNETER

Bo-eTopkix, GENEDBRIE MONEKYNEL HECYT GONBLWIOA NMOBSRXHOCTHREA 3apaa,.
1o ONPEOENSET Wanbld pAO BNEETROSMMAHacKy dupakTos, HENDUMED MaMe-
HEHHE NPOHALAEMOCTA MEMEpaH, ERTANMTHHECKEOH AXTHEHOCTA W Apyriax ryvHE-
LEIA.

B-tpetenx, Genku TEpMonabrnLHel, T. 8. NPOSENAKT CEO0 SKTHEHOCT: B ya-
KWX TEMNEpaTYRHEE pameax. JnHaxo OnA gpraHHstos © HENOCTORHHON TemMne-
PETYDOH TENa — NOAKMNOTEDMHBIX BHMBOTHBIX — 3TH DAMKE MOMYT DT [ECTO-
NOHEHB B DREIAWYHBIE I0HAN TEMNSDATYDHOR WKENE, Hanpases, ¥ obErarenei
MEWRCAARHEE BOO OHM BK3KKM £ 4—6 °C, 8 ¥ Opradyason, HACENRoWMY Tep-
MANBHBIE BOOB, — IHAYATENLHD BhLLIE.

AeAcTike NOBLLUSHHGR TEMOBDATYDL, 3 TAKES C0EIRIKUEAHWE, WIMEHE-
HE OH o Qpyrae BoAOSACTRHA BILIBAI0T DE3PYILEHBE CTRYETYRHOH OpraHuEa-
L Beneos, Brawsane paspyluasTcn Caman cnaban CTpyveTypa — YeTREpTHYHAR,
AATEM TORETHYHAA, BTODHYHAR, 3 Npu Dones EECTENE BOINEACTAMAK — MEpEaY-
HanA. YTpaTa GenkoBoR MOonesynon CROeH CTOYETYIHON ORraddIaumy HasuiBasT-
CA JEHETYDEUHEH

Ecnu Bo3psfcTEMe hAKTOPOE CREOR HE NPHEDOWT K Pa3pyLLIEHKD NEREAY-
HOR CTRYETYPER MONSKYIL, TO NDH BEOCCTEHOENSHANA HOPMENEHRY YONDEWA cpe-
Obl CTEYETYRA Denka 1 ero @yHELWMOHRANBHER BETUEHOCTE MOMHOGTES BOCCO30a-
KOTCA. TAKDE NpoUWBco HOCMT HA3IBAHWE DERaTYOEUMRK. 3TD CEBONMCTED Denxoe
BOCCTHHABNWBATE YTREYEHHYE CTRYETYDY LWHMPOED WCNOALIYETCA B MEOHLWH-
CEON M MAUEBNHA NPOMBILLNEHHOSTA NEH MPMTOTOENREHAN HEKOTOREIN MEOHLMH-
CEMX NPENaPATOE, HANPHMED BHTMEWOTUKDE, ESKUMH, CRIBOPOTOE, hepMeEHToR,
8 TEKEE [NA MNOTyHEHAR MHIUEBLE KOHUEHTPATOE, AMHTEALHOS EREA COXPSEHA-
HILLMX CEDM NWTETENLHEIE CEQOHCTES B BRICYILEHHOM BHMOE.

=

Py Genkoe. Dydrusn Gankos B KNETEE YpPE3ARMANRHD MHODMooOREIHE
{prc. 3.7). DOHa M3 BaRHERLLNE — MAECTHYECKER (CTPOHTENLHER) YHKLIHA.
BenEr y4acTEYHT B OOpa3oBaHAN BECaxX KNEToMHEH MemMOpad W opradonnos
ENETEH, JNEaMEHTIE WMTOCKENETA — BEHYTIFEHHEIND KNET04HOND CKEBNETA, 8 THRKKE
CTRYETYE MERKNETOYHOM BElUSCTAD.

MCENCAHMTENLHD BAXRHOE SHAYEHAE WMEET KITAANTHYECKTE ByHRUER GEn-
kom. Nopasnaowes SoNbWAHCTEC DHMONOTMMECKNE KATANWIATEROE — depiieH-
TOE | 3HAMMGE) — BEWECTE SenkKoBoR NpUpoas, Ok OOecneyMBanT NPoLesc
MONERYNAPHOT YIHABIHWA BEUIECTE ¥ YORODAIDT SMMHYECKRE DEaKUWE, NpoTe-
Kaiie B KNeTRE,

DCTAHOBMMCR Ha 3TOH BAXHERLER dyHELMK Heckoibke noapoeives, Tep-
MHH =KATANMI, KOTOPLIA B GHOXMMKK BCTDEYARTCA HE MEHEE YACTO, YEM B Xu-
MHSECKOR NDOMBILLNEHHOCTH, MAS WHPOKD MCAOALIYIOTCH KaTANM3ATope, Dy-
BANLHD OIHAYEET "DAIEAILEIHMES, «0CBOloXAEHMEs, BellECTES, OTHOCHMEBE
K KATANWIATOPAM, YOEOQROT MHMUHBCKAE NDEEPAILEHAR, NDWYEM COCTAEE CAMNY
EATEMNWIATOIOE NOCNE PEAKLMA OCTRASTCA THEMM 308, KEEWM OH Bt 00 peasumu.
CHLIWHOCTE ESATANMTAYECHONH PEEEUMK, HECMOTA HE OrpoMHos pasqoobpazwe
EAdTANHISTOOE W TMNOB FIEE.I:IJ.HﬁI. B EOTOEEN OHA NPHHAMEICT y4aCTHia, B BCHDB-
Hblx YEPTA: CEOOMTCA K TOMY, 4TO MCHOOHRE BEWECTER O0PasyIoT C KaTANMIaTO-
POM NPOMEEYTOMHLE COBQMHEHMA. OHW CREEHWTENEHD GRICTRO NPEEpaLyasTes
B EDHEYHLIE NPOOYVETE PE3KUAKE, 3 KETANWIETOR BEDCCTAHIBENHMEISTCH B NBEEOHA -
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Pue. 3.7. DosoeHeE dryrsLian Benkos
YAMGHORM BIALE. DepMenThl — T8 e KaTanusaTops, M CROBCTERHHM BCE 3aK0-
Hbl kaTamasd, HO IR3HMs WME0T GeNRoEYH NDWRoOY, 1 370 00YCNORNHMEIET Mx
OCOlnE CRORCTRA. YTo e oBLLErD W PEQMEHTOR C HIBSCTHBIRK M3 HEQDMR e -
CROF XHMANA MATAMHIATODEMA, &8 4TO X OTNAYSETT

OauMH M TOT EE HEORFEHWHECKEWMA KaTAnWMIaTap MOMET NPHMEHATECH E pad-
NWYHEL NPOMZE0ACTEAX. PEPMEHT 8 KSTANUIWEYET TONBED DOHY DEHKLMED MK
OOMH BHE PEAXUER, T. 8. oH Gonae cnaumdinieH, 4am HEORraHuHecEni KETanm-
gatop (puo. 3.8). B occHoBE B3arMOAERCTEMA EpMEHTA M PEAMMPYIILEND © HMM
BEUECTES — CYSCTRAETE — NEXWT NPMHLMN COOTEETCTEMA KoM ypaU e aETHE-
HOMD UEHTRS epMenTa ¥ oyBoTpaTta, MnM, Kak rosopaT yeiHbe - DHosmbid,
MEPEAHLAT « M — 3 b

TEHI'IEI.‘IﬂT'!.I';IE BLErka BNHAeT Ha CRODOCTh XA ANE K peakld, BonbuiwH-
CTRG DEAKUWR C HEODMaHWSSCKEME KATANMIATODEMIA MOET MPW O4MEHD BEICOKMY
TesanepaTypax. NMpu 370M CROPOCTE DEAKUIMK, KaK NEEBUNG, yaenuuveaeTcs, [ina
hEPMEHTATHEHLLE PEIKUMIA 3T0 YEENHYEHWME MPEHNYEHD anpeaens8Heod {(onTa-
ManeHCH] Tesnepatypoi. dansHadiwes 88 NOBHILEHWE BRIZEIEAST HIMEHEHHA
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PepuaenT 4 Puc. 3.0, SHERE ScTHEAUHE
RSN EPACHAN NrHHAR —
D3 KATANMEAATOPAL CHHE —
C WHACTHEM HECDMAHAMBCKND
— FATANMIETOER; JemHan —
Puec. 3.8. CneundisHOCTE HEpmEHTOR C yHACTHER (hEpseHTa

E CTRVETYRE MONSEYIRl EpssHTa (QBHETYREWAKD), B8 AaETHEHOCTE CHMEAETLH,
8 JATEM ¥ BOBCE Npekpaiaetcd. DaHaKD HEXOTOPRE DE[MEHTH MHEDOOPIaHH:-

moE, 00HAPYREHHLX B BOOAR MOpRH v NEMPOOHBR MCTOMHWEDE, HE TONRKD BelOER-
HHERNIT HErPEEaHNE, GNA3K0E K TOUKE KMNEHHA B00E, HO SaME NPOABNAKT B 3TWE
YEMOEMAK CBOE MAKCHMANEHYD SKTHEHOCTE, HO M AN HHX TEMNEaTYRHEE pas-
¥ A0BOREHD YEEWM W OMpENananTes Cpend obuTanmas muEpoopradHyuanos. dna
GOonbLIMHCTEA 38 EpMEHTOR TEMNERETYRHEM onTMyM Snnaok g 35—a40 “C,

hapMeHTE BETHEHE TONBKD NPH (HA3MOR0NMHYECKWE 3HAYSHWAY KMCNOTHOCTI
PACTEORA, COEMECTHMED C MAIHEN W HOPMANBHEIRK §YyHELMOHWPDOBIHME KNaET-
KM, DRFAHS MNA OpraddEME B LSmos.

FEAELIAWM © YHECTMEM HEORIEHHHECKHY KATENWMIATOROE NPOTEKEKT, KaK npa-
BAMG, NPK BeICOKW: OEENEHWAX, 8 PEPMEHTE pEGOTAIT MPKY HOPMANLHOM (8T-
mMooapHOoM | DAENSHWK M CHU3EKT 3HEPrvs BIanMO0eACTENA BELLBCTE | 3HER-
riKr aETheauue] (pac. 3.9} W HakoHew, camMoe BAXHDE OTNUYME (hepMaHToR oT
ApyTHY KSTANWIEATOPOE B TOM, YTO CHODOCTE PEEKUWA, ESTANMIMpYaMEE hep-
MEHTHMK, B NSCATEM THICAY, 8 WHOMEA W B MWNNADHE] a3 BEILLE TOH CEOPOCTH,
KOTOPAER MOEET BhiTs AOCTHIHYTE NPW YHECTUM HEORTEHWHECEWY KSTANWMEATOPOE.

MapscTHeNA BoSM NEROECKHT BOOOMDOOE. NMPAMESHASMEIN B Gy wak orbaneaa-
HHUEE W O23nHDMUWMPYIOWLES BEWECTED, B3 KATANWMIATOROE pAINArAETCH MED-
MEHHO:

2H,0, —+ 2H,0 + O,

B npucyTCTEMH HEGRTAHWHECKOND KETANMIETORA (COnei Xena3a) 3ta peak-
UMA HEET HECKDNEXD BeICTReE. A QEpMEHT KATANA38, HMEDMUMAGCA MPAKTHHEGEN
EDQ BCEX KNETEAX, PAIDYILEET NEpoKcHn BEOOORO0S © HEESEQOATHON CEOPOCTRAI
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OOHE MONEKYNa KEETaNa3kEl 38 OOHY MUHYTY pacweEnnaat Gonee 5 mnH monaeyn
H O,

YoxopRamues NaRCTEME KATANWIATOROE B PE3nWYHblE PE3IELWAX CEAISHOD
C SHERrMEN SKTMEALMM — TOW 3HEQMMaN, KoTopyio Heolbuonmmo coobmTe pea-
FMPYRILMR MONSEYASM B MOMEHT WX BIAMMOOSACTEMA, YTobel peakUWa CTANA
BOaMoEHDR. MmenHo Gnaronapa BonswnM SHESYSHUAM SHEOTHY AKTHASULWA 08-
pega, fiyaara, KepocHH W OpYTHE MpEYAE BELECTES HE ZANOREKTCH CAMK CO-
Gl MpK KOMHETHOE TEMNEpATYDE. ECnM 308 Mx HErPeTE B KMENOPOAHOE cpeae,
TG BO3MOKHOCTE 33MOPEHWS YEENUYATEA. Hel BbIlUE TEMNSPETYRS QK HAKMUER
CREOL, TEM MEHELE TREOYETCA SETRETATE AONONHWUTENEHDH SHERTIAM AR TOND,
ytobbl ropHEMe BEWECTEE BOCMNEMEHWNWMCE, W TEM HWAAE, CNEOQ0BRITEMLHO,
SHEQOrMA SKTHESLIMY.

EUonOryHeECKME ESTANMEAATORE W BRINGMHAKT BONE TAEOID «NOOOrpPesas, K-
Tophil OGECMEMMBIET EO3MOZHOCTE MHOMSCTEY MOREXYN OECNpENATCTESHHD
ECTYNATh EQ B3AMMOORACTENA.

PerynaTopras ¢yHruysR OEnE0e 3axmoYaeTcA B chegyuen. MNpouscow
CAROPETYNALMY OpraHHEME TECHD CEAZEHEI C GankamMl-perynAToRaMMN.

Bo-nepesx, 3T0 REMYNATORS SKTHEHDCTH NEHR0E, DOSCNEYUBAIILAE WX 3KTH-
BHLMEY {3KCNPECCHID] N NPEKPALLEHHE OSATENRHOCTH (pENPECCHD) TOr 1K
HMHOM reqHa. Hegomopeie us TaxMx Beneos obpazvioT GRoEHES KOMMNSKCH, SKTH-
BMPYHHUKME thepMarTs CrHTeaa JHE 1 PHE.

Bo-sTopkIE, Ha ENETOYHOM YPOEHE Pa0OTADT MHOMOYNCIEHHRE hakTopEl po-
CTE, CTHMYNUEYIUHME KNETOMHOE OSNEHWE, HENRWUMED GakTop POCTA SnHOep-
mMHCH, $EKTOP POCTA HEREDE W gp. Mx aHayeHua o4eHE BaXHD B aDBChNaqyeHHn
EOCCTEHOEMTENRHLE NPOUsCcol. CTHMyNATOREM Pa3MHOREHWH ERETOK NpaTH-
BONONHHE HHIMOXTOREl KNETOMHDTD O2NEHHR, SAMEONAKILLWME NPOLBtCH, NpH-
ECOALLME K pOCTY. H3cTo TEKME BELLECTES NPOSENAKT TEEHECHEUMGMYaCKyD a5-
THEHOCTE. [ocnegHes BEChEME NEPCNSETHEHD NMPW NEYSHAN OnNyxoneeex 2a8o-
NEBEHWA.

MzBecTHD, 4TD B CNBUKMANEHEX ENETESX MWBELTHRE 1 DECTEHWA CAHTSE3MpyEIT-
CA pErynaTopsl GUI3MONEraYecEqx NEOUSCCOE — MpMOHE, MHOTHEE M3 KOTODED
aenaTeA Benxanme (puc. 3100 K HuM, HENDMMED, OTHOCAT BCE MOQMOHE THNO-
TANAMMWYECEDA Y3CTIA MO3ra W rMnodiaa. 370 ropMaq pocTa, WAM COMETOTROnN-
Hell ropraod {CT), AnpaHokopTUEoTROMHEE roprod (AKTE ), TupeoTponssid
ropessoH (TTE) W gpyree ropMosel ridnodaa, & TaEa NBEpUHE 11 CTATHHEL THNG-
TANAMYCA, YOUNMERMMUAE ATH MODARNSIHUWME CHHTES 1M ERXO B KPOER MODR0HOE
runogkada. B HACToAWEE Bpesd HANGEEH GHOTEXHOMWHECEIAA CHHTES MpRd-
HA pocTa. NprsEHSHWE ATOrO rOpscHa B NE4YEHWM 02Tl © Jaaeps¥Kol pocTa
HM3-38 HEAOCTATER MOpMOHA DOCTE ODECNEYMESET WX HOPMANEHOS DEIEUTHE.
EenxaMi SENAKTCA W FOPMOHLL, CHHTEIWPYIDWWECA B COELWXANEHE KRETEEX
NOAXENROYHON EEN83E, — WHCYNIWH M MMKEANH.

CRegyeT OTMaTHTE, YTD HE BECE MOPMADHLI ABMAITCA GENEEMY. HerkoTophie
M3 HMH — NDOMIECOHEE BMAHDKKCIOT, HANPUMER TRKU- ¥ TETREMOOTHPOHHH —
THROECHH {MOpMOHE! LWWTOEMAHOW Benez3hl}, GapeHaniH, MENaToHHH H S,

BocnpeATHE KNETEAMKA BAINHMHHOM POAE PAEIOPRFEHMA CHMAYECKON 1 Guo-
NOrMHECEDA NPWPOOE OCYWECTENASTCA PEUSnTOREMK KNaToqHONR NOBERIHOCTH

<l
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Pue. 3.10. DpkeoHs Senoasoi npspoge

1 mesmbpad AnepHoi obonoqen. Taxwe peuenTopE — CNOEHBIE ORTAHWYECEMS
COBMNHEHNA, OOAZATaNLEHEIM EQMNOHEHTOM KOTORSX Cmyexar Genkm (puc. 311
B arom BRpasasTCA CHrHansHaR ¢ yaryrR GenkoB. MprHuun paioTe peuento-
POE ENSTONHONA NOBERXHOCTH — =ENHN—3880K:.

Heofizonuma OTMETHTE, YTO PAZHEE KNETEW MHOMOENSTOYHOM OpraHdsEMa
HECYT HAE CEOER NOESPHHOCTH HEOAWHAKDESE HEbOphl pPEUENTORHEE MAEQNPO-
TEMAOE. 3TO ONPEOSNAST PAINWHHYRS YYECTEMTENEHOCTE KNETOK PA3HEN TEGHER
KO EHELLIHKM EDIOSECTEWAM, B TOM YHCNE M PEMYNATODHEIR.

Tamke GEnKW BRINONHAKT HHGODMANMOHHO-KOMMYHHESTHEHYM yHr-
twio. B opraduvase YanoESKER, NO OUSHERM MACTONDIDE, CyWacTeyeT Gonee ora
TANGE OEOHYETENEHO OMfbapeHUMpOEAHHEY — CRELMANMIVPOEAHHLE KNETOK,
TREMX, HANPUMER, KSE 3PUTROUMTE, HEAROHE, enatoyuTsl. Kpose SToro, Bslns-
NAKT KNETEW, BOTYNHELLME HA MYyTh CNEUManMEa0MY. KExNaA knartka, NpuHanne-
HAWER B ONpeoenSHHOMY KNETOYHOMY THNY, HMEET CE0E =nHuo=. OHo chopsan-
POEAHO CNpEianEHHEIM FEAON0M BHTUMEHOE KNSTOMHONR NOSEREHOCTA, B COCTRE
MBOTIX M3 HIax BxogAT Genkn. Hanpuymaep, 5K BaM W3SBCTHS 13 KypCa «Hanopsk
H Bro 3O00pOEREs, ¥ HREBOESEKS WMEETCA 4 rpynn= Kpoed B cyucTems ABD. ¥ nay
c | {0} rpynnoid KpoEXM HE NOBERXHOCTH 3PHTROWATEE HET NOAHOUSHHOND BHTAME-
Ha 3Tara KNAcca. JpUTRouMTE Momed, waeodauax | (A) rpymmy Kposn, HEGyT aH-
Tirex A, obnapawme [ (B) rpynnoi — asmvren B, a gna IV (AB) mynnki kpoen
XAPAETERHE NPACYTCTEME 0boKE aHTrasos — A w B. TaEWe aHTre e HA3wEa-
T AHTHIEHAMK TEEHEEODH NPUHAONSEHOCTHA MNW TESHEEOH COBMECTMMOCTIA.
AHTUIEHL! ENETOHHON MOBERHHOCTH GEMOHBOTRHPEYIOT NOWHAOMEHHOCTE KRETEW
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Peuenmop, 3aHETHH MEEraHOoM
HE NOBSEHOCTH KNETEA,
MEMBEHAET CROM KOHDODMELNKE

MipAEEAEHHER

PRI DPNT n AR TR
BHYTRMENETO M TRUFTep R
KOMIOHEHT

Puic. 3. 11. MexaHuas paboTe DEULenTopa

E ONpEAENSHHOMY ENETOHHOMY TAMY, 3 WX EOMOMHALWA CTROM MHOMEWTYENEHE
ipuc. 3.12)

JEVESHBE ¥UBERX DRTAHWIMOE 00SCNEYWBASTER CNELMANBHEIMH COXDITH-
TENEHBIMK GEnkKEMH, NPEOCTISENEHHEMIA DEINHYHEME BEONDKHIMA, HENDUMERD
AKTHHOBERMI M MHOIHHOBRMK, 8 TAKEE MUEROTEYEoHEamMs (prc. 3.13). S3ta Ben-
KW YHACTEYHIT BO BCEX BYOSX OEWEEHWA, K EOTOREIM CRoCO0HR KNSTEW W DRra-

—
Puc, 3,12, Avmvrans KneToqHol
MOBSHE0CTA QNRSAENAKT = LG
KNETEN WEE NDHHAANGEHOCTh

K ONEEOSREH0sY THNY
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MpORMENYTOYHES HWTH

Puc. 3. 13, Ciema CTROEHWR SNEMSHTOR MTOCKENATA

HAIRARL. MERUEHAE DECHIAYEE M GlieHe EMYTUEDR ¥ NMPOCTEAWWY, COKPERLUIEHWE
MBILIL ¥ MHOMIERETOYHBL. BUBOTHEX W Op. B 3T0M ERDa=aeTon QEHFATENEHER
PyHEHE SenEDE.

TpaHCnopTHER DYHKLHA DENKOE ZAKNOYEETCA B NPMCOEOMHEHHN XHBMIAYE-
CEMX SnaseHTOR {HENHMMER, EMCNORDOA K resornobiaqdy ) mnd Gronori=eckn ak-

THEHRX BEWECTE (TDPMOHDE) M NEQEHOCE WX K RAZNWYHER TEEHAM W ORrEHAM
TENE. CNEUMAanEHEE TREHCNOPTHRES Genky nepemewanT PHE, cuHTe3nmpoRaH-
HHE B KNETOHHOM fSgpe, B yuTonnazsy. Lwpoko npancTaane s TREHCADRTHERIE
GenkM B HADYAEHLIE MenipaHax KneTtork | mMembpadax aogpHoR  ofonoqen
{pwc. 314}, OHM NaperocaT PasnyHBIS BRLECTES M3 GXPYHEHIULEH CREnR B K-
TOMAAIMY, & OTTYOA — B AOPQ.

HMa BHEWHER CpEgLl B DRPraqHWEM YEN0EEKA WO HWBOTHEDX MOXET NONagathk
MHEDHECTED BUPYCOE 1M BaKTapMi, BES6IBALMY TRMENE HHGEKUMoHHRE 3abo-

Pue. 314, TpaHCNopTHEE Saenku. K Nat-Hacod
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nesanMA. B Teanax numdateveckon
CHCTEMbI COPAIVIOTCA MMMOOUMTE —
ENETEH, CNOCOGHME CHHTEIHMPOBATH  NHp - . = e NH,
PAIHOODPEIHNE IAWMTHHE Denkn — ;
AHTHTENA, ELLE HX HAILIBAKDT Heamy-
Hornodymenand, Monesynn aHTeTen
COCTOAT M3  4eThipéx  NONPNenTAd-
HbIX LENEHA |1 MMET YHACTOK, Y3HaK-
WHA WyWEepOoIHOE BeWBCTAD W Ha- / HoOC
IWBACMBIA  HIMEHYHBEDR ofnacTesr  JlEras usne
(pc, 3.15). AWTvTena cnocodidbl pac-

NOIHABATH MONEKYN PAINKYHB Gio-  TA=Enan wens -
NOAHMERCE W WX KOMINEKCH], HaXOA-

LHECA B NAIIME KDOBK WA B COCTaRE

BHLYCOE 1 BaKTepHf, OHH CEASLIBAIDT- —
EA € HECBHORCTBEHHbIMK oprammany  ©c. 3.15. Dxela CTp0S-sin SHTHTEn
BEALBCTEAMA (BHTUMEHAMK) NO NPAH-

LWANy COOTBETCTEMA NPOCTRAHCTEEHHLKY KOHMUIYDaUKMA Monekyn. B peaynssraTe
atorg ehpaivercs Se3BpenHai, HETOKCHYHBIA EDMIMEKS “aHTHISH-3HTHTENG,
KOTORBIA BROCNERCTEMH QarouMTURYETCA H NEReBAPWBABTCH ADRYIHMK $opema-
KM AEFAEOLATOE, 3T0 NPOIBENEHME FSLHTHOR ghyrKLe Denks,

SUATHYD GYHKLIK BbINCMHRSINT TAKHKE SHTHOMOTHEM 1 TOKCHHbI {SbI1), CHH-
TESHPYEMBIE HEKOTODbIMK rPIbamia vk GaKTepuamMy, 3TH BELLECTES BhlLE AT
CA B OKDYRAI0LLYD CPEMY W YIHETANT NPOUECCH KHIHEOSATENGHOCTA KRy
OPraHH3MOB — KOHKYDEHTOR, B MELNLMHE 3HTREHOTHKN HCNONsIWIoT 008 Bopb-
Bl © HHPERLMOHHBMA 3A00NSEAHAAMA,

BEnEM MOryT CNyXUTh M OOHHM M3 MCTOYHKMKDS IHEDIMM B KNETKE, T. €. Bbi-
AOAHAIDT IHERreTHHeckyss GyHkumo, Mpa nonHomM pacuwennenss 1r Benka oo
EOHEYHBX NPOOyEToR Boagnaetca 17,6 x aveprin, OoHaco Senkd B Takom Ka-
YECTBE MCNONLIYVIOTCH PEOKD. AMHHOKWMCNOTH, DNCBOSOXIAOWMECA NPH D3c-
WeNNEHHY BenkoBbx MONEKYN, YYACTEYIOT B DEaKUMAX NNACTHWECKore ofmena
ANA NOCTROEHNA HOBLIX TENKOBLIX MONeKyn.

: ‘ OMNOPHBIE TOYKM

" ®  [Nepewunas cTpykTypa Deika — NOCNELOBETENLHOCTE BMHHOKACIGT B NONKNENTI-
HO@ LAMN ONPEEENAETCA TEHOTWNONM.

CoDH  CDOH

& BropudHER, TRETHHHAR B YETRERTHYHAR CTRYETYPHER ORFaHR3auna HRNE0E 3aENCHT
OT NEpEMYHTE CTRYETYPL,

& [lonaenAKilEs GONELMHCTED GHONOrMMecElE KATAMMaToRos — SepMeHTon —
HEMBIT Banknayin NPspoy.

& BENEOBELIE MONEEYNE ODECNEHMBAIT WMMYHONOMASSEKD 3AUIMTY OPraHuama oF
HYHEDDLHEY BELSCTE.
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Kok Oprasesibs BeUlECTES BXOOAT B COCTAR wNETiu?
M kakmx MAankD: TRraHASEGEEE COSOMBEHNE CocToRT Sanky?
Yro Taxoe nenTias?

HYTo NpERCTAERRET Cofo R NEpaWHHaN CTDYkTyRE Genma?

E.ak ohpaaysoTod aTORHYHAR, TRSTHHAR CTRYETY P Denka?
KRED NROUSts HadklBRETCR AeHaTypausen Senka?
MepaqdcnETe 1 OXERaXTEREIYHETE Sy Baenkng.,

- @ WM OB N =

3.2.2. OpraHnYecKne Monekynsl — yrnesogksi

Yrrepoae:, MNW caxaDMgel, — OPraHd4ecEne BEEcTEd © obwai hopMynoi
C,(HQ),- ¥ BonblUMHCTES NPOCTLX YIMEBON0E YMCND MONSKYN BOOR COOTEET-
CTEYET EONWYECTEY STOMOE ymapana. MNostoMy 5TH BalecTed W BEITM HE3BaHE
YINEROOAM.

B ®MBEO0THOMA KNETES YIMEBO0N HAROOATGA B EDAMYECTEEN, HE NDSELILLEHALAE
1—2, pexe 5%. Havbonea GOraTe yrAEE0OEMK DECTHTENEHEIR KENETEW, MO8 WX
COOBPHAHWE B HEEDTORBIX Cmysasy aocTuraet 90% cyxoi maccel {knybHu kapTo-
EnA, CaMeHa M T. 0.).

¥rneeoakl DREAOT NPOCTEMKA M CROEHBRMKA. TpocT=Ee yThesnnsl HE3EBEKT
MOHOCEXEOMAaMK. B 33BMCUMOCTH OT 4MCRE BTOMOE YINSPOOE B MOMSKYNES MO-
HOCHXSPWAR HASEERNT TEUO3EMH — 3 BTOME, TETPO3aMH — 4, NEHTOIaMH —
5 unwW rexcozamn — 6§ aromos yrnepoga. M3 wecTuyrnepoaHbls MOHOCEXE-
PHODE — MEKCO3 — HAWGONEEs BaxHbIMKM AERNAKTCA TMHOECSE, (PYETO3a 4 ra-
naktoda (puc. 3.18). Mokosa COgERHMTER B KPOSM YENOEEEE B KONWYSCTER

Fnxnaa I DpyETOIA I FanExTOIE I
H H

H

| I I

Caa H —:|:— oM :l':-=r:r
H—C—0OH C=0 H—E—0H

I P p— I

HE‘.'—T—H HEI—T—H Hl:l—ilt—H

H=C=0H H=r=—{H HO=C=H
H—T—‘JH H —I.lt-— OH H—:l}—l:ll-l
H—fl.‘. —OH H —fli— 0 H_T_m

H H H

—
Puc. 3.16. MOHOCAREDMOE — MEXC05k
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CH,OH CH,OH CHOH CHOH
H O\ 1 H o) H 2 H H
4 1
H o
H OH H H OH H OH

-THEDEA. o-1,4 cBAZL

Puc. 3.17. Monwcaxapifsl: A — DAzESTRNBHHEIR NOAMMERD; B — NAHSAHER Nommsep
(BN AEER)



0,08—0,12%:, NenToas — prboda v 0e3okcupriBosa — RXOAAT B COCTAB HyRn2-
HHOBKRN KMCNOT 1 AT

Ecni B nakod monekyne ofbEgMHAKITGA OB MOHOCAXERMOA, TAKOS COSaM-
HEHWE HASbIBHEOT QMCaraanon. K QWMCaxapuias OTHGCRTCA NUWLesEsR Caxap —
CAMAPOIE, NOENYUIREMbIA M3 TROCTHAKR MK CaxapHOR CREEND 1 COCTOALMA K3
OOHOH KMOREEYNE MMEOEDEE W OOHDR MonaEynel hpyETOSEE, W MONOHHER catap —
NAKTOAA, 0ODEI0AAHHBIR RACTEKYNARME TNEOEDEE # FANAKTO30,

CRoxnbe YIHBOAL, KOTODNE 000a306aHs BONRE, YEM OEYMA MOHOCAXE-
PHOARMK, HAIWBANT nomMcaxapdaame (prc. 3.17). ModoMapamn TaEM: nomu-
CAXapUOoE, KAK EDEXMEN, MWEDrEH, UBNNKM02a, ABNAETCA MoED=a. Momeca-
HAQWIOL, KAK MPAEEn0, nNpegcragnanT cobor pﬂSEETBﬂéHHHE MONHMEDB
{pwc. 3.17. A).

Vrneaonkl BRNONHAGT DAL CCHOBHBY hyHELMA — MAACTAYSCKYSD (CTROM-
TR0 ), CAMHANRHYD 1A SHEDTETIAYECKYD, Hanpikep, WEnnonoess obpasver
CTEHEN DRACTATENbHbIE KNETOK, 8 CROEHBIA NOMECAXANMD, XATHH ABNSETCA MGE-
HEIM CTRYETYPHER EDMOOHEHTOM HAOYSHOIM CHaEneTE UneHWCToOHOMA:. Crpous-
TEAGHYED DYHELME XATHH BRNOnNRAST ¢ v rprbop, oBpasya KReTOUHLIE CTEHKK
He mMenee BaxHa CHrHansHas dyHkuwA yrnesoaos, Hedonblwe onvrocaxa-
pugel, Benmyamume 20—30 MoHoMEpHEX IEEHLER, BXOOAT B COCTAE NOBEQX-
HOCTHRIX W EHYTRHEASTOMHB pausnTopoB. MameHHo oHM, HApRgY © SHTHIEHEMN
EMETOMHOR NOBSDEHOCTA, ONPSasnainT NpHMHA0MEXHOCTE KETKE B Onpene-
NEHHOA TEaHW. KpomMs 3700, YyINEBOOHBIE YACTH PEUENTOROE BRMONHAKT dryHk-
UMD MONEEYNAPHOM =y3HABEHWA: M CcnNOCODCTEYIOT W3MEHEHME NPOCTRaH-
CTREHAOA EOHGAryRELMIE DEMEDROND KOMNOHSHTa PEUENTOpa, «To AAMYCKED -
BT ONpeOentHHbe GHoXMMASECENE NDEEDALIEHHE BELLECTE & KMETREe [CM.
puc.3.11).

Tacke YN2poOs WpaoT poih DCHOBHOMD WCTOYMHWED 3HSRMM B KNeTEE.
B npougcos oxMcnedian 1 r yrnesonos cceoslowaaaren 17,6 kllx aneprid, Ta-
KA DEpEZ0M, EPEXMAN ¥ DICTEHHA W MAKITEH Y MHEDTHRLY, OTENAOLIEIACH
B EMETHAX, CIVEAT SHEDIETHHECEWM [DE3IEREOM.

DMNOPHBIE TOYKW
_Jaﬂ*ﬂf

B HanbGons-ues sonHYecTan YneBLOOE COOEMEMTCR B PRCTHATENLHE KNSTEEX,

® MosncmEpuos ABNAKITCR OCHOEHLIM WCTOMHUEDM SHEDFMHA 00% SO0nLILWHETEE
HHER X DRTaHHIR0E,

® YreEoGs BXOOAT B COCTAB FEUSnNTOpDE KRETEA W NOBELMEOCTHEE GHTHNaH0E,
BEMHAR WD O AL HH O KOM B YA KA TR EH RS i HE LA

[ ] I'tﬂnumapw:[ LB NEHIEE BX00ET B COCTAR ENE8TO4HEX CTEHOE NPOEAMAnT @ pacTe-
HiAal.

e O0DAIVET HADYMHBA CKENST YNEHHCTOMOMME W KNETOWHLEE ODonoysn mon-
Gom,
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Kaxue sMMWYBECENE COSOMHEHUR HiRs|BRIIT YNEBOGRMAT

MNepesrcndTe THNE KNETOK, HEMBOnes BOrETRE WNEBOLAMA,

Oapas TR a3y TE MOHDCAADA DG W NPHBELFATE W MEAME DI,

Yo Tapos apcaxapaas ? lpdeanme mpEsisps)

Kasnaw oooBeHHDCTH CTROEHUA nonucataprnne?

Kasni NpocToR YyIISEo0 CNyHWT MOHOMEDOM SpEaxhans, MdEoreda. uennonoas?
MNepESHCAMTE W DECKPORATE YHKLMK YTNEB0LOE.

= & oA o W M=

3.2.3. OpraHM4ecKre MONeKynbl — MUPbI M NMNoOMAEbLI

Auper, vnn memage (oT rpad. lipos — soap), npaocTaensoT cobol cosguse-
HWUA BRCOEDMONSEYNARHEX EHOHBIE KMCNOT M TREXSTOMHON CNMPTE MUUSprHE.
HWpm HE pACTEORRIOTCA B BOge, oHW rappacdobsm (or rpes. hydor — sopa
v phohos — cTpax). B enarax NOMUsD ¥Upoe acTe W QIWIWEe CROSHES rHopa-
dhiofiHbie #Mpononofiee BRUSCTES, HEAREBSEMEIE DRRCMIEME. K HAM OTHOCAT
chocdonEaraae, CTERMHEE 1 0.

ConepsaHuwe ®upa B knatee konefnetcn g npananas 5—15% or mMaccw oy-
X¥Oro BBlUecTES. B eneTeay SMpoBoil TE3SHH EDNHYECTED $HOE MOXeT COCTARAATR
no 0% HaxannveaAok B KNETEAL MUPOBON TRAHM MUMEOTHRIX, B COMBHEX M NAO-
03X PECTEHWEA, ¥HMP CNY3MT 2AMNaCHEIR MCTOYHEEOM SHSRMMH.

Tagxe BAEHA PONe EWPOE M 3K PRCTEOPUTENER ruopodofasy Opradie-
CEMX COBAMHEHWMEA, HENDHMep BaTamMuHoe A, D, E, veafxonymes OnR HOpMEns-
HOID NPOTEEEHNA BUDKHMWHECENE NPEERALIEHHEA B OpTSHMIME.

HHpE W NANOWAE BENONHAET A CTROMTENSHYED dyHxiasn. Tak, drocchoning -
O 0bpazyoT KneTodHme mesbpadel. MNpumeps foconnnnooe, EE0mALLME
B coOCTEE mMemipadH pa3nvyHHeE CTPYETYR, NPEACTAENSHEI HA pucyHes 3.18.
EBonae noapofHe Bl NpoydTETE O hocdonyunaax B rmaees 5.

Enaropaps ool TENRONPOBOOHOCTH EWE CNOocoiaH BeNONMHAT: yHELMID
TENNOUIGMATHFE. ¥ HEEOTORBIX EVBOTHRE [THANEHER, KMTOE] OH OTENANsEas8Toq
B MDEKOGKHDN HMPOBOA TRaHH, KOTOPER, HANPWMED y kMToE, 0bpasyeT cnod Ton-
LgEHOE o 1.

Eige onoHa BRkHan yHELMA MMpoE — ssepratvyecean. B xope pacwsnne-
HUA 1 rxupoe oo CO05 u HO oceoboxaaerca GON6WOE KONHYECTED SHERIMAM —
3E8.9 g M= » obpaayeros okona 1,34 r soos.

¥onectepuH (puc. 3.19) OTHOCAT K CTEPWHAM — XHMPONogobHeM. BEWE-
CTEAM, NANDHOAM NPUPOOHOTE NposcxoEgeHEA. U4 cCOgepsUTEA NPSKTHHSCKK
BC ECEX TEAHAY OPrEHWEME, EXOOMT B CoCTaE Suonorv<eck: meipaH, yEpern-
nAs, CTAOMNMIKPYR WX CTRyETYRY. Hapyweswe ofmeda *onecTepHa NesnT
B DUCHOEE HEXOTORRY NATONOMMSECKMY COCTORHKME (oT rpey. pafos — GonesHk).
Hanpumap, Npy atepocknapo3s o4 OTENANEISIaToN HA CTEHEAX KPOBSHOCHLI
COCYOOR, 3ATPYOHSA HNKM NPSNATCTEYR KPOBOTORY.
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Kprosae aTong, GNEIkHe No CTRYVETYDE REWECTES

BLIMFNHARIT Sy HELIAKD MERNORLE FODMOHDE 4 TOEMO-
HOB KODRE HAONOYEYHRKOE, DEFYNADYIOLWIME YIe-
BOOHBA M MAHEDANLHEA O0MmeH, OfpasopaHme He-
ROTORLIE TAMEHO0E NPEUWSCTEVET CHHTEIY TOpMO-
HOR KOphl HAAMO4eYHREDR, GReqoBaTanhHD, STk
BEALECTAAM MPHCYILA W GyHELMA Darynadwe ofi-
MEHHBIX NPOLBCCOR,

BONbIUDE  JHAYEHWE B HHIHEOEATENEHOCTIA
ENETEM W ORFEHAIME MIRAKT W TAKHE CIAOMHDIE CO-
EAMHEHNA, K3 MMAKDANNAON, COCTOALIME 143 yma-
BOO0E W AMNK008, OCOBEHHD 1MX MHOMD B COCTaRE
TEAH MOJMA W HEPEHBIX BONOKDH, 30NECH & Kano
HA3BaTe W NUNONDOTENON, NPEACTABARICWNE CO- ..
BOR KOMINEKCHBIE COSMMHEHHA DAaNMYHbE GeNEoR
C EHDRMA.

B KNETKAX YENOBEXA W MHBOTHBIX M3 HEHACH-
LLEEHHBIE RHDHBIY KMCAOT CHHTEIHIYVIOTCA TAKME DE- ;‘:‘;ﬁ;m;
FYNATORHBIE BEBCTER, KK NCTArmaRiain. Crid

EMCOrAECKHE raebaH
OB RAOAGT WHROKHM CHBETROM SHONormYeckon ak-
THRHOCTA; DEFYNWDYINT COKPALBHNE MYGKYNATYRR BHYTDEHHMK ORTaHon, Nag-
[EEABAIOT TOHYC COCYADE, PEMYMMDVIOT dyHKLME DASAMYHBIN OTOEN0E MOIrE.

MadEcTegen

OMOPHBIE TOUKM

B HupE A NEORIE reapodn e, T8 HE DaCTADRARKTGA B BO0E,

-

Pocdronnyngs REMROTCH GCHOB0A TEe0nord ek MesibpaH.

#®  Kas pacTBORWTENM XUDH GOECHEIMBANT NPOHMEHOBEHWE B ORrAHHSM KMDOPacTeo-
piAkMBE BELIBCTE, HANPUMED BaTarnHoa D, E, A

—
——...-(:EHPUEI:I W 3ABAHUA ANA NOBTOPEHMA

HT0 TAkGE Miape ¥

ChnruuTe XHMWYEcEMA CoCTas xupos W ocdonunmoos,

Kaxue Erys i e BLINoEHROT #E0L W DHN0ULE T Ko uameackesgie CeOboTRame
OEYCADBNEHS CTOMHATEN LHER 4y ILUAR Do anrnoe T

B xaku eNBT=a: ¥ TEEHAX HEWGONEE BEAMED KOMMHECTES XIep0a? A48 3T KNETHA
CHHTEIADW0T ¢ HEKANNWSANT BONBLLGS KOMETSCTED ZApoa?

&

ch

B 4Er FAENO4BETOA DEMYNATORHAR Donb SHDOET

Yo tapos xonecTEEHEHT KRKDE0 8o 3HESESHME B ENETER 1 OpraHEame T
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e

@mm M SAZIAHWA UIA OBCYKOEHMA

1 Hem onpenenaeTod cReunGHNHOCTE OSATENEHOCTH GRONOrMHEckms KaTanu3aTo-
PoR — pepMedToR? Kak Bp NpencTaEnReTse cebe ponk Bons! B padore geapuestoe 7

:i Eakna MexaHuam JeACTENAE PEUSNTORGE KNETOMHORA NOBEnzsocTH? B Y8 Bl BUGH-
Te OWOMOTHHECKMA CMECH BOINERCTEMA PAANSHER BEWSCTE HE KBETRy “=pes
EEUBMNTORE, & HE HENDCREOCTESHHD HA NPOYACEH O0MEHA BEWERCTET

3 Eak MoHofaxapes osS0WHIIOTCA B NONUMERET KasHe DainsEcKkes caaan onpe-
AGEMAKT NPOCTHAHCTEEHH YD KOG DELMAN NOMCEKapHLoET

4 Eaess BMOHOCIEADMOL BXOSET B COCTAR JFH=- W noAucakapeanoa’?

5 B qam aagnmouaeTor SUOnornHeckos asaqaeme nunoiaoe? DrapastepysyiTe pong
NOMBCTERAHE B ORrAHMIALIAA KNSTOMHEN Manias i B oOrasuans B LEmos,

3.2.4. byonorvyeckre nonvumMepbl — HYKNeMHOBLI2 KMCNOThI

K cepepguwHe XI¥ B, Geino YCTAHOENBHO, 4To CnocobDHOCTE K HECNEOOES-
HHED NDEFHQK0E ONPpEeRENReTCH MAaTepaanoe, PaciOAliuMch B A0pe KneTe.
B 1869 r ©. Muwep, WCCAEOYA XMMUYBCKHMA COCTAB ANER KNETOK THOAHOMD
COOBEHMMOID, BEOENAN U3 HHX BEBIISCTED KMCNOrD ¥ERaKTepd, HEZEAHHOE WM
HYENEHHOM. 3T0 cO0EMHe PACUBHWBAETCA CERYAEC KABK OTEDEITAS HYENEWHOERIX
EACIOT,

Cam TEPMWH =HYENSWHOBRE KBCNOTe= 60 BeensH & 1888 r Hemaukm Guo-
AesanEOs A KBECCEnEM, OMMCABLLMM THOPONWE HYEREMHOERE EMONOT, YYeHLIA
YOTAHDEAN, 4T0 OHA COCTOAT W3 CCTATEOE Caxapa (NedTo3w), GocpapHo R Kmc-
MOTE M OOHOMND B3 YeThiDEs METEROLUMHENMHYE CHHE 830TIHCThE OCHOBAHWE, NDMHAL-
NEERLAE K TDIAHEM WA MHoHMEOEEEN (pac. 3.20).

SHAVEHHE HYKNMEMHOBRN EMCIOT OfPOMHD, OCOGEHHOCTI WX XMMWYBCKOra
CTDE A OBECTEUBAICT BOAMOIKHOCTE EDAHEHMT, MNEReH0Ca W Nepenasiu no
HECNEOCTEY OO480HAM KNSTEAM WHEOIMELHMY O CTRYVETYDE DENKOBRX MONSEYN,
KOTORRE CHHTEIUWOTCA B KES300 TEEHM HE ONPEOsnBHHOM STAENS HHOMEWDY-
ANBHOTD DEIRATIAN,

CTabunsHOCTE HYENEWHOBRX KWONOT — BEMHEAWES YENOEWE HOMARNEHGA
HMEHEOSRTENLHOCTH ENETOE W UENkxX OpraHMaMos. YacTo M3MEHEHAA CTROEHWA
HYKNEBWHOBbIX KHCROT [MYTALMA) BNEKYT 33 COBOR MIMBHEHIA CTRYKTYD KNETOK
MINA SETABHOCTH AIMOROTAYECENS MTROUSCCOE B HWX, BAMAD TAKMM l}f!p.a&l}M Ha
HMEAHECNOCOBHOOTE KNEToN, TEAHEH M OPraHWAMOE B uenow. C gpyrol cTopoHL,
HRMEHHD MIMEHEHEA CTOYRTY JHE nexaT g 0CcHeBe 80nN0LUMOHHLX npeobpa-
FIOEAHHA,

CTRYETYRY HYENEMHOBEN KMCNOT BENEPELIE YOTAHDBWIW BMERHEAHCKHA G-
sk O, Yorcod » aHrnuicenil dwane . Kpux ([ 1953). B& vayysHue vaear
HCENKMATEREHD BadHoe aHa“sadie 0N NoHEMaiid BacnalossEnig NoFaHa-
KOE Y DPraHW3EMoB M 3aK0HOME0HOCTER yHELMOHWPOBAHMA OTOSNEHLE KNETOK
M ENETOMHEN CHETEM — TEEHSA M DPraHoe.



frasa 3. Musimieocan OprassasalWs £neTKE

AZOTHCTOR OCHORRHNE

O ramos MHprrs aEsoRbIE |
dhocnpsod
EMCGTH 0 i
¥
5]
I
H
0 Toarautss (T}
I R
O—PF—0— H H
I e
o M
! H
H
I
H
Lipamaaamm [LL}
#H
|
HO ©OH=-FHEK
{H} = OHE
—

Puc, 3.20. CTpoeHua HyEnaoTng ¢ arn KoMTIHEHTOR

CVLECTEYIOT AB3 Pa3NHuHBE TMNE HYKAEHMHOBLK KMCNOT: De30KCHDHEoHY-
EneuHosan kucnora (OHKE) ¢ prdonyeneuHosnie encnore (PHK,

3.2.4.1. QHK — pe3oncupruboHYKNEMHOBAR KMCNOTa

AHE npeoctasnseT cofol reHaTHHECEWA METERNMEN BONLLIMHCTES DRraHna-
MOE. B NPOEADMOTHHECKME KETEAX KROME OCHOEBHDR sposocomHoli OHE yacTo
BCTRE4EITEA BHEXpOMOCOMHEE JHE — mnaamuger, B syeEaproTiHackuy KneT-
EEx ooHoEHER Macca JHE pacnonozeda B KnEToMHOM AGRES, IO8 OHE CER3EHE



» fhama 3. Mumuueckan OprasAsaLEsn KNeETEn

S-mOHEL
LA
oH Ve
i mas. H (5]
1:t=|l=_ 0—CH,
o
PHE

H =
TR
]
. N M ALEHUH
" :
0 { FIJ; -

O=P—0—CH,

CaxapochaciarHiui oo



frasa 3. Musimieocan OprassasalWs £neTKE
C PEINMHHBEMK DEAEEMKW B dpOMOCOMEN, 5 TEKGEE COOS[ENTCR B HEKOTO[HD
ORIEHENNEY — MATONOHODWR M NAacTHOA.

AHE — aTo NeHeAHLA, HEPeryNApHEn GHONorMieckdi NonuMep, cocTod-
LA, KaK ND@EANG, @3 08YH MO0MHYETE0TALH bix UENeR, CosluHBEHHbIY OpyT
C Opyrosd, MOHOMEDS, COCTABMAIDLLME KaXOYID U3 uened JHE, — cnoxHbie op-
FEHH4ECEME COBOMHEHMA — HYETS0THARL. OoHM 13 2a3HallUME KOMIOHSHTOR
HYKNEOTHAGE NPEOACTEENAET CO00A 330THCTEIE DCHOESHWA.

E nogasnaoues GonsuMicTBe CIy4aes B COCTAR MyKNSoTLos JHK sxogar
AAOTACTHE OCHOBAHMEA THMAH (T) ¥ UATOSAN (L) — NPOoMSBOOHEIE MAEMALAFA,
8 TaE#e ANsHKH (A) M ryaHdd (T}, OoTHOCAWKMECA K NPOWABDOHEM NyPHHE. Kpose
TOMD, HYENEOTHARI BENDHEEIT B G808 NATHATOMHER Caxap (NaHTo3y) — Se30K0H-
prboay v cotatox ot opHOR EMCnoTe. Ha pucyHes 3.20 noxasaso, KaK Kosnd-
HEHTHI Wy mEOTHA0S COSNMHEHE AP G IRy roed, DOLATATE BHAMAHKE, YTO ATOMB
YIMEDOOA B ASA0KCHDHE03E NpoHyMepisarnl kax 19, 25 3, 4 4 5. K G-aromy
MR CEOMHERD 230THCTOR OCHOBRHFE, l:'ﬂg-'ﬂTDH'ﬁl' = QCTATOK WCII!IDF}IHGFF KIC-
noTel, a C,-aToMm NpegHazHaqeH ONA COSgUHEHWA © NOCNSOyR0LWIMK HYy K OTH-
O0M B NONMHYENEO0THIHONA LIBTTH.

AHE — nondMep ¢ 04eHb BoNslcR sMoenegyIADHOR MACCOR: 8 O0HY MOmBeEy-
Y MACHKET BROAMTE 100 14 Gones HyKNeOTHAOE. B KawAoR NONMHYKABOTHOHOR Lyg-
M HYE NS0T CORQUHARTCER Mexay cobol Bnaroaaps olpadoBaHin HpHpHBK
CERIER MExay 0e30xcipbo3oi ogHOrD W coTaTkoM GochopHOR EMCNOTE Opy-
roro HyEneomdna (puc. 3.21 ). MNpe 31os B Ha4ans sonekynel — ¥ Nepsnrn HyKne-
OTHOAE — CROGBOAHER 0T OORAF0RAHWA SEMDHDN CRAAW OCTASTCH OCTATOK hoc-
PIODHDR EMCNOTH, 3T0 73K HAIbBaSMbA 5 -k0HEL MONeKyns, Ha npomvsona-
NOHHOM =3A0HEM= KOHUE MOASEYNE, HE ZA08RCTEOBEHHBIM B 0bDpaIo=aHMn
SPUpHOR CEASM, OEAILEIETCA 3'-aroM yrnepooa gesoxcuprboss — 3-KoHey
NONMHYENS0THARDA Eeny. [ToaobHei NRFHLEN NERKWT ¥ B GCHOBES CTRpoEHMA PHE.

Loe MOTAHYE NEOTHOHBIE LEnE Of b AMHAITCA & SAHYHE MOMEKYIY N N-
MG BOAODOAHEE CBRISEA, BOIHWKIMMLMEY MEKDY SI0THOTHIME CCHOBEHRRAMT,
EXOOALLMKK B COCTEE HYENeoTMOoe W chpazyowex pazsee ugnk. Konniecteo
TEEME CEA3ZSNA MEE0y PEIHEMA  B30THCTEIMKE OCHOEEHWAMA HEO0OWHAKOED,
W BCNEOCTEWE STOM S30THCTOS OCHOB3IHWE A OOHOWE USNM NOAMHYENSOTHOO0E
BLEriE CEA3aHD YRR BOOO00HBMI CRAIHRMA T apyrol uend, a [ — Tpema
BOME0AHBRE CRAIAMM © A30THCTHA OCHOBIHMEM Ll NOOTHRONGNO®HOR NoAK-
HYENBOTHOHOA uenodYel. Tagaa onooofHOCTE E M30MPaTaneHoMy CoBOHHEHIID
HYENBOTHADE, B PEIYALTATE Herd hopMApyoTeA nape A—T ¢ T—LU. HaamsasToR
KOMMTEMERTEOROCTERD (prc. 3.22). EChM MEBSCTHE NOCNEQDBEATENEHOOTE Hy-
ENEOTHWAOE B O0HGRA LenW (Hanpusep, T—U—A—T—T], To Gnaroaaps npuHLHTy
EOMINMEREH TAQHOCTA BECKD ONPELENMTE NOCAS00BATENEHOCTE GUHOBAHMA N
THEORDAOHHOA uanK (A—M—T—A&—L ).

MocnenoeareneHOCTE COBAMHEHMA HYENEOTWAOE OOHOH USNA NPOTHECNG-
NICKHA TREDBOH B OpyTOi, T &, WanW, COCTABNAMWME OOHY sonakymy JHE, paa-
HOHANPRBENEH:, MW aHTHNapannenwin, CaxapodoodarHme MENNFMROBEHA HYy-
ENEBOTH00E HANOOATCA CHADYHA, 8 KOMNMEMEHTADHD CEASEHHME HYKNEOTHIL —

—
4 Puc. 3.21. Cxama CTROSHWA MONMHYKNEOTHAHEE UEned — smonekyn JHK 1 PHE

]
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Pide. 3.22. Croria KOMIESMEHTRRHOND COREHHSHAA MMHY KPS0 TALHER WANER
& monekyne JHK

BHYTEH. Lene 3akpy4HBaiTeA Qpyr BOKPYT OpyTE, B TAEXE BOKpyT 08wed ocK
W oBpEIVKT NPasosakpyqEHHEE 00eEMHBIE cnMpany na 10 nap ooHOBAHKMA
B EEMO0M BATEE — OB0WHY CrMpans (pac. 3,230

Mpy COBOWMHEHVA C ONPEOENSHHBIMH DEMKEMH — FHCTONEME — CTENSHB
CNAPENAZALEMA MONEKYNE NoesWasTEA. Monekyna yTonwasTod 1 yEopaYKea-
BTCH, BO3HWUEASET HYENBOCOMHER HWTE, NPEOCTAENAWAER coboil no oyt geso-
EcuHyEneanporann (puc. 3.24). B naneHafwean cTEnSHe CNARANMEALKKN BO3-
PRCTEET: HYKNEOGOMHER HWTE, FEERYYMBARCE BOKDYT CEOSEA OCoH, opsupyart
HpamsaTiHosy drbpunny (pec. 3.25). MNocnegHAA B pa3yneTaETE gansHERWER
CNMpanKM3awMY 0ipaayeT NETIRCTYH CTEVETYRY. Monexyna aws bonse yEopa«9us-
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I
Puc. 3.23. O0csSaHan Moaeis
LEOAHDA cimpaia JHK [nepesii
¥PDBGHE CIMPaNMEa0mMa). DTEDRTA
k. YorcoHor | 8. Kpekos | 1953)

BRETCA W yTonwaercs (pue. 3.26). HakoHey, cnypanyiaumwa OOCTHTEET MAKCH-
RYRAE, EOSHHKAST CNUPEns e Gones BRICOKITD yPOBHSE — Cynaeponypans. MNpr
aromM sonagyng JHE, cerzaHHas ¢ pa3nnyYHEIMKA BENEAMKY, CTRHOBWTOR REINMYM-
M3 B CEETOEOH MHEDOCKON KSK BRTAHYTODE, XOPOWD OEPEIUWEBSEMOS TENRLE —
APORMOCOME (G, pac. 3.26).

XpOMOCOMDE MOMHD HE3EETE CAMOCTOATENEHDE AQSOHOE TENLLE BRITRHYTOR
POpME, MMaSKILWES TEYH M NEREMYHYID NEpETARXEY — LeHTPoMsny. Oo yosoe-
HWA B 5-nepsans MATOTHSECKOND WWENE dpOMOCOME COCTOMT K3 OFHOHR Mone-
Eynsl JHE — xposariael (00HOXDOMETAOHAER ¥POMOCOME], 3 NOCNE ey nnga-
LMK — M3 AEYE ¥POMATHA {AByXDOMATHOHER XPOMOCIEA), CEAZ3HHEX B 00nacT
UEHTROMEDE. BEM¥HO OTMETHTE, 4T0 Habn0mOaTs *poMOcOly B COCTORHHM CY-
neponypanszacdyan JHE sosHo nus 8 Metadiaie MUToSE MK OSEEHHA sMeio-
3a. B apyTHe NegEoab SnIHERHON WK SneT KPOMOCOMHBIR MATEDWAN —

—

Puc, 3.24. CTpoaHES HyENBOC0MBOE
HIETH { BTORDE YOOBREHE CRADanEIanmh;
& — puoma; B — anaxTpoHHER
MHEpDdCTOrpAGT
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Pwc., 3.25. Cxern CTROBHWR XposamHOB0E b pannis
{TOETHIA Y POREHE CIIHPEIH3ALA )

MAGNERY MR OHE HaxomATCR B COCTOAHWH MEHbLLER CIMPANMIALAE Wi QECNHpa-
NA30RanL, POCKpyYYeHb. YuacTkl sonekyibl JHE (Xpomocostsn), MOmHOCTE S
CMWRENHI0BAHHLIE W3-38 CEROEE MAN0E TONIMHE, BROHB ML N WMaKCAMaIG-
HOM YHEMAYEHHY INEKTROMMBOND MAKDOCKNS

OaHoR W3 BasHeRwbe Syred OHE MosH0 CYTaTh $paHdeHide Hacnhe-
CTREHHOA WRbopMalme, Kavus xe obpazom JHK ofecnayqaast a1y BasHeR-
LY 3anEay T
danucek reHeTHHECKDd wHdopmauuu B monegyne OHKE — reseTHyeckui
Kom. BoE muoroobpazue »msEin obycnoBnyveasTcn pasHoobpasnen Senkossix
MOASEYN, BRINONHADLWME B KNETESX, THAHRX ¥ OPradnasMax PaznyHH=e Guonora-
HECKHE fWHELMKM. CTpyETyYRa DenEos onpeaenseTcA HaGopom ¥ NopRoKos pac-
MONEEEHHA EMWHOEMCIOT B NONMNENTAOHBE Lenax. MasedHo 5Ta nocnegoea-
TENEHOCTE AMHHOEMGAOT NanTHaoE 3awydposaHa B sonekynas JHK ¢ nosso-
B FEHETHYECKIND B8, B npouscce TREHCEDMNLWMK FEHETHHECKWE Koo W3
xonoHos OHE nepesoantcs B NOCnanosEaTeNeHOCTE BOO0HOE MHEGRMBUHCHH QA
PHE [p#c. 3.2T).

B 1554 . I MfaMoe BRICKAZAN NPEONONMKEHHAE, YT0 KOOMPOEaHHE MHDOpPME-
UM B Monagynax JHE oonseo CoyLetcTENATEEA COMETAEHWAMY HECEONBKME Hy-
naomioos. Ona wadposgs 0BA0USTH PasnUHHEE AMAHOERCNIOT GOCTATOMHOS
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Puc. 3.86, Crona ypoBHEE CRWREANHIALAH XpOMMOcosHorD angpuwana [JHK)

EQAMHECTED COYETIHME HYRNEOTHMADE MORET 008CnEyunTh NHLWE TRMANSTHEIR
KD, B EOTOPOM KAXGAR SMWHOEWMCOOTE WHEPYETCR THEMA PRCNOnDeHHEIMK
OFYT 38 OpyTos B NOAHHYENS0THOHON e HyEneomHOany. B 3Tom cny4as kom-
GUHALMA M3 YeTepEx Hyknaeomanoe obpasyer 84 tpunnara (471 = B4).

DmHMM W3 CAMBL BARHBEI ATEMN0E B WayHEHAK GiyHELMK HYENEMHOSRIX KWCAOT
cTana pacwmdpoeka cnocofa 2anyck vHdopesaumy B QHE w nprHgen nepega-
Yy 28 HA DEnKOBYID CTPVKTYEY, T. 2. opMynUpoEEHME MEHETAHECKON KOaa.
B 1961 r. @ Kpwe v C. BpaHsap Noxa3ansd, 4To KEXA0A amuHogmcnore 8 Banke
COOTHETOTEYET TRWMNET HYKReoTHEoa. MonHOCTED reHETHHMBECEWA KO0, COOTo-
AL 103 B4 kopodae, Gen yortadoened 8 1966 r Gnarapaps pabortam M. Huped-
Gepra, I Kopads w & Ouoa.

MeHeTMHECKHM KOO0 HAFLIERT NEMHLMN 3AMNWCK HACNSACTEEHHOA wHdop-
MALWA, EOTOPEIR COCTOMT B TOM, 4TD TEHETHYECKEA WHBODMAELKWA O CTEVETYPE
fenxoe aaemoqaHa B JHE g nocrefoEaTENsHOCTH HyENSOTHOOE DOHOE M3 88 Le-
neid. 378 Uenk NoMYYUng HE3EaHKE KO0MeHHOE, B KDOMNAEMEHTAEDHAR BA LENL
HYENBOTHAODE — MATDHHHDA. HE METEMHHON LENW N0 NPRHLKATY KOMOEMEHTER-
HOCTH CHHTEIMPYOTCA Monekyns PHE {punc. 3.28].

Okazanocs, 4T W3 G4 oassokHex TpdnneToe OHE 61 tpunret woompyet
PAZNWYHLIE BMUHOKKMCNOTE, B OCTREWHECH J MOy MM HEZEEHHE BECCMaCReH-
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P, 3.27. Tafnuiga reHeTHHECKOND KOEa B TREANAeTax MPHE

Ml MnK HoRceHC-ToMmIeToE. O K HE WGPy T BMMHOERCIOTE W BRINOIHR DT
YHELIMKD 3HAKDE NPENWHAHWA [CTON-TERMIETEN) NP CHATEIBAHKK HACNEOOTBEH-
HOWA MHgOpaauEE. K Hus otHocATCeA Tpannete ATT, AUT, ATLL Kposse atoro, cy-
WECTEYAT METHMOHMHOBRIA konod TALL BRINONHAKLWMA pOns BWE 1 CTEOTOEQM
TEHMIRETA, © KOTOROMD HavuHaaToqa nobold red. Bnocnepctevy npe gopaboTeea
BaEnEOBOR MORBKYNEl NEREEA SMHHOKWCNOTE METHOHWH YOENSETOA W3 NoNMNEn-
THOHDM LS.

CeoiicTEAS NrEHETHYECKOND KoOE. [ToMAMO YIOMASHYTON BRILIE, FEHETHSECEAA
®on 0fRanEeT W OpyrHMe CEORCTEaEMK. B npouscca MaydaHin CEORCTE MeHaTH-

5, ¥
[ ATTUATTUATT,.. ] Koasrenran uene BHK

O TALTTALIT AT .. !r] Bamperinan Lenn JHK

3 )
TpaRCHEAER ——

5 T Puc. 3.28. MNocnenoaaTeneHoCTE

o A HYRNE0THAGE WPHE NoBETORaeT

NCCEnEaTEMRHDCTE HYRNeOoTIAa0a

[_rmrruwru.u.uru 1) wPHE
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yackora kond Sena odHapyEeHa ero cneymgeyHocTE. KEXORIA TRMNNET CROoco-
feH KOOMPOEATE TONBKD OOHY ONPEOSnEHHYID amuHocscnoTy. ObSpawaear
HA Cabf BHUMAHKE SEHEA W30 TOMHOCTE KOMA, NPOABNSHHUAACH B TOM, 470 MHO-
M= SMHHOKWCNOTE WA pyIOTECA HECEDNEKMAMA TRMNNETEMA {oM. Tabnuugy rese-
THHBCKDID KOGA). 3T0 CEOACTED TOWMNETHOID KOOA, HEZEAHHODS BedDONIEHHO-
CTEN), MMEST DMEHE BARHDE FHIYEHMS, TAK K3E BOZHWEHOHSHWE B CTRVETYPE
ronEkynsl JHE daseHadiil no Tamy 3aMeHsl QOHOM HYENSOTOA B MONAHYERED-
THOHGH LENA BOHET HE MAMEHWTE CMERCNE TRWNNeTd. Bosnvuues Taxmss obpa-
3084 HOBEOE COMETAHWE U3 TREX HYKNEOTHMOOE ONPEOanAET TY Ea CAMYKE asuHO-
EMCAOTY.

YCTARHOBNEHD NONHOE COOTESTCOTEWE, WABHTWHHOCTE KOOA ¥ PEINWYHEIE BH-
O0B ¥WERE OfTAHW3M0E. THESA YHHESDCAMEHOCTE MNEHSTHHECKDID KOO8 CEHOE-
TENECTEYET O BNWUHCTES MPOMCEOEOSHAA B0Era MHOMO00Opazua ¥uesly thopr Ha
Jemne, BOAHMELLMY B NPOUScEs GMONOraHecE0i 3a0nLMN.

HaaHauuTensHeE OTAWHAA MEHETANECKONS k003 obHapyxeds B JHK wuto-
ZOHAPKMA HEKOTOPEX BUADE. 3T0 HE NEOTHEOREYNT B LIEMNGS MOADHEHUK 08 YHH-
BEQCANBHOCTIA KOO, HO CEMOSTENECTEYET B NONL3IY ONpeasndHHol OWBSpraHT-
HOCTH [PECXOM0EHARA] B 8r0 SEI0UHK HE PaHHHE STANSX CYLBCTEOBRHWMA W3-
HU. Pacwwippoexa eoma AHE MATOXOHAOPWA paszngyHbx BHO0E ®MBLIX Opra-
HWIMOE NOKE3EANE, YTO BD BCEX CNYHEAE B MUTOXOHApMANBHEIX JHE orMmeyaatch
obwas cocoferHocTs: TpMnaeT AUT suraetca kak ALILL. W NoaTomy M3 HOHCEHE-
TEMINETE OH NPEERALLESTCH B WWPp SMHHOKMCAOTE TRMNTOghaHa.

Apyrve acoBEHHOCTH CNeunpayHel GRR PAnHMHHEE BWO0E OPraHHEMoE.
Y oposceei Tprnnet FAT, W, BoamoxHo, BCE cemeicTeo [A KDOWPYET BMECTD
AMHUHOKWCNOTE FEALUMHA — TPEOHWH. ¥ MAIEEONUTEDWUME TRANNET TAD nmaeT 1o
®E aHaqEHWE, 4To W TALL 1 coOTESTCTEYET BMMHOKMGIOTE METHUOHHHY BMECTD
naaneidyuHa. Tpunnetal TUD 1 TUL & OHE stwmoxoHoprid HEXOTORER: BMOOE HE
OAPESENRIDT KAKoH-NME0 SMUHOKMCAOTE, CTAHOEACE HOHCEHT -TRH NS TERMM.

Hapagy © TRMNNETHOCTEID, BERPOMAEHHOCTESS, CNEUWGMHOCTERD M YHREER-
CANBHOCTER BAMHSALMMI *ESPHAKTERUCTHEAME TEHETUHECKOND KOOA ABNSIOTCA
M0 HEMNpPEPHEHOCTE | HENEPEKDLIBIEMOCTE KOOOHOE MpM CYHTHIESHHH.
3T0 OIHAYSET, 4TO NOCMNSO0BITENEHICTE HYKNSO0TWONE CHMTHBAETCA TRWNNET 38
TEMNNETOM G583 NponMyCEOE, MPW 3708 COCEO0HWE TRWMASTE HE NEpSEpLISAKT
OpYT ApYra, T. 8. K33 0s OTOSNsHEE HYENSOTHE BEX00MT B COCTAE TONEKD OAHOMD
TRHNNETAE NEF 2A03HHOHA PAMES CHATEIEAHWA (pre. 3.29).

fOBROPR O MEHETWYECKOM K008, Me MMENA B BHOY EOOWEYHILLY uene JHE.
TaEanA ¥a NoCAS00EaTENEHOCTE HYENEOTMOOE CEA3RIEAETER M B MHPODMAELIWOH-
HOH, MNK METPU4HORA, PHE CyH8T0M 3aMaHBl B NONMHYENEOTHAHOE Lensd PHE Hy-

E.onomm
I I ] 1 W Vi vl Wi
m.‘l{iiﬁ L 7,88 00011[121314015016117 18,19(20(21[22(23(24] | ) wPr
Hy Ko Trs

I—
Puc. 3.20. Crema COOTESTCTANA HYNEOTMADE KOBOHAM WPHK
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KNEaTHOE © B30THCTEM OCHOEAHMER TUMHH H2 pHO020CoaepeallME HYENEOTIHA,
HEMCHBRLWAA ypawun (YY) (oM. puc. 3.28).

Tpunnate BPHE, cooreetcTayiwme Tpunnetas JHE, Taxke HA3kIBAKTCA
wonoHaMK. B geicTEMTENEHOCTA MMEHHO X NWHERHOS PACNONCEEHME HEno-
CREACTEEHHD CNPSQEnAET NOPAOoE BKTOHEHWA BMUHOKMCNOT B CUHTEAMpYe-
MY HA pUBOCOME NONMOENTAOHYID LEME.

CTpyRTYpHO - YHELHOHBNLHAR SOMHHLE HECIeqCTEEHHOH HHGOopMa-
Ly — red. [BH ¢ MoNeynapHo-BUonariiecenil TOHKY 3paHNE — ST0 YHECTOE MO-
negynel JHE, nocnanoBarensHOCTh HYKREOTAO0E (KOSOHOE ) KOTOROMD onpensns-
BT NOCTNEAMEATENEHICTE SMUHIKMCAOT B OOHOM NONWNanTiaes. B nagHHom cmyyas
MOMNENTIAE — SNEMEHTEPHBIR, HEMNPOCTEALLMA NpHaHaxs. OoHEED ME SHIER,
YD MHOTHE (YHELMOHAREHO BETUEHEIE GE0KH, MMEKLLWE YETEERTHHHYD CTRYE-
TYPHYID DRIAHWSELME, COCTOAT WA HECKOMLEME, 4ACTO PaznMHanLMEcH cybbenn-
HWL, — MNOAMNENTAE0E. Hanpumep, ramormofue BKMoqEeT no gee a- | R-uena.
CnegoeaTensHD, 38 PEIEMTHE TREDMD BONes CNosHOMD NOWIHEKE OTBEYEET YHE HE
OOFH, 8 G383 NEHA: NEPELRH ONpEQSRAET CTRYETYRY G-UaneH, a sTopai — [i-usenail
TEMOrNOONHE. FRCCMETIVESR GONBE CROXHBIE MPUEHEKW, Ml TOHWMEEM, HTO B 1
PEIEATHH NPAHAMEET YHECTHE MOpa3a0 GoNsLES KONWHEDTED FEHOE.

3.2.4.2. leHbl, He KOOAMpYIOLWWe Benkin

ARG TEHOR, OTBETCTEEHHBX 33 CHHTES BERK0E, B TEHOME MMETCH MEHb,
KOMMOVIOLLLAE OCoDbIe sonekyibl PHK, He ARNSKHUWECH NOCEEOHMEIMEA B CUHTE-
3 Genka, Jns nocTpoeHna NoAENENTAOHBE UENEH 13 aMMHOKKWCNOT Heohxo-
AHkb HEGONBLUKE, WD MHOMOYMCRERRWE  TRaHcnopTHee PHE (TPHE)
(pwo, 3.32), Pubocomsl conepmar sonekyinl priocomanesmex PHK (pPHE)
(P, 330} ¥ NPOKApHOT — 3TO TPW PaINUYHBE Mmonesynel pPHE, a v sykapu-
07 — yethpe, Npy Tpancepenuss B0—E5% or ofwere somwseecTea PHE npuxo-
AHTCH Ha pon pPHE, Nockonssy TPHK o pPHE no cpapHemsd © nPHE xueyT
Aonbiee, Bonswan 4acTe PHE B £NeTke NpeAcTARNEHSE HAEHHD 3TIMHA (HOpmamia
B enetkax kusesHoR nanoyes (E, coll) Tpr pPHK © necxonske TPHE Tpadckpe-
Gyl TOR BMECTE B BIOe BONbLIGR MONEKYRb NDEALIECTREHHAKS, KOTOMRA 30-
TEh GAIDEIASTCA HA COOTRRTCTEVIOWME Bones Menkse dhparenTs,

MeckoNbky KNeTee Hyxie Mroro TPHK 4 pPHE, cylLecTEYION MHOKECTREH-
Mg KOMWE 3TX TEH0B, Y IVESDHOT HECYWTLIBINT 00 HECKONbEWE 1eCATROE
ThicAY reqos pPHK

3.2.4.3. MoBunbHbBIE rEHETHYECKME 3NEMEHTHI

B ra4ans 40-x m XX 8. aMepHERHCKAR MeCnepoeaTensHrUa B, Mak-Knusmok
OTEPLINE NOOBEXXHEIS MEHETHHECENE INBMEHTEI Y KYEYRY3sl K HACTOALEMY BpE-
MEHH NoOoiHEE sobuneH=e GparsedTel JHE ofHapyseHsl NpEKTHHECEd ¥ BGax
MCCNEOOESHHBY ORFAHWAMOR, B TOM YACASE | y Yanorekd. DHM NomysEung HaSEH-
HHE TREHCNDIOH0E.

Yo ke cobol NpaocTasnRaT 3TH =0y aaaue: N reHasy TREHCNO30HE?

CoBpEMEHHEE YHEHBIE NOOPE3OSRADT NEpeMBELUEDIUMach fparmedTel OHE
Ha pRo rpynn. K ogHoi 13 Hne otHocAT JHE-onun PHE-reHoMoE HeroTopksIx
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BUPYCOBR, TAKWMX KEK BUpyC renanata T, BHMY v apyrnax (o, rmaey &, c. 193). Taxme
yiacTrEM JHE yHdHee DanHd HAWMEHDBEHWE RETROTREAHCNO30HoE. BoTpameancs
B XPOMOCOMEl SYyKAPHOTHHECEDH KNETEY, DHM CTRHOBATCS Npoevpycasu. Jpyras
FEYTINA NepEMElAWMECE NO ¥posocoman dparmedmor JHE npegctasneqa
HEMHGODMATABHEIRM NOETORAEMH HYENEO0THOOE Pa3neHHTH SNWHE.
XApakTepHOA 4EpTOR TRAHCNOIOHOE ABNRETCA NOUCYTCTEME B WX COCTAEES
VHICTEA Y3IHHEAHWA GERMEHTA PECTPHETAZLI, paspesamwero monskymy JHE
B ONPEASnEHHOM MeCTe. [IPHCYTCTERE STOM ANSMEHTE M NOIBARAST MIOEHHHEIR
MEHETHHECKHEL SNEMEHTAM KAK BLTPAMEATEER B ¥POMOCOML!, TSE W NOKMOSTE Wi
AHaysHue MOGHNEHEE MBHETHHECEWX SNEMEHTOE HEOOHOIHA4HO. Bregpe-
Hue GparedHTee JHE B xpomMocOMel BONMET BEIEEATE MyTAWAW. TAE, HANPHBMEDR,
okono Bl% ChoHTEHHEEE MYTELMA ¥ MywEr-po3odunel BESEIHD Non0GHBIRH
ecTagkamy. BeCTynas B KS4ECTES PEMYNATOROE SETHEHOCTH MEHOB [SHZEHCB-
poe — oM. G, T18), peTpOTEEHCNOI0HE! MOMYT H3MEHATE 88, HAPYLWEA MHTEHCKME-
HOCTh NpoUsccos COMEHE ESWBECTE UMM DEXE NPHEDOS K 3NOKA4ECTEEHHOMY

NE RO ILEH M KNaTo.

3.2.4.4. MoHaTie o redone

B 1820 r. ona onNMCaHHMA COBOKYMHOCTH FPEHOE, 3aKnioHEHHBR B TanmoHOHOM
HEGOPpEe APOMOCOM ORFaHWaMOE oOHOMD BMOa, [ BMHENSER NpaoncEnn TesH
sreHdus. MepEOHA4ANEHEIA CMEBICH STOMD TERMUHE YESIEIEAN HE TO, YTO FEHOM,
B OTAMYHE OT MEHOTWNE, ABNAETGA MEHETHHECKDN XApPBKTERWUCTWEDR HE TONRKD
oToENEHON ocobk, HO ¥ EMOA B LENOM W NpeacTaennat cobol kax S »Cnucoks
MEHOE, HMEILWWECA ¥ AEHHDM OpraHEEME W/ MNa Brnaa.

Ceiyac naeectho, 4To JHE — HoCcHTEmL rEHETHHECEDHE nHEopmBLmMs v Bone-
LWMHGTES DRFEHWEMOE M, CNegoEaTansHE, OCHOER reHoMa. DA BEnYasT 2 ceba
HE TOMLKD CTPYETYRHLIE MBHE, HO W perynATopssie obdnacte. Kpoms toro, Sone-
wan YacTh JHE aykapronmsckiy kNeTor NpencTaBNeHa HEKO MY KLUAMK [ =13-
BEITOMHEMA=] NOCNSA0BATENEHOCTARMK HYENSOTWOGNE, EOTOREIE HE ZHENDHA0T
B cebe nHhopMawn o Genkax ¥ pUBOHYENEMHOEEE KHCNOTAEY. TakMaM ofpazon,
CECHOBHYID YECTE FEHOME NDBOrD opraquama coctaemeat sca JHE ero rannosn-
HOM HEGOPE RD0MOCOM.

DnHakD MEHETWHECKYHD HHGIODPMALMED B KNETESY COASPMHAT HE TONRKD XO0ka-
COMBl AOPE. HWIHEHHD BEMHAR FEHETWYSCESRA WHEOPMEUWNA FELN0YSHAE W BD
BHEXpOMOCOMHERE Monakynax JHK. ¥ Gakmepiai & tTacuss JHK arHocaTos nnaa-
MHOL, 8 B KneTkax syvkapuor s1o OHK muToXosapui, AnoponnacTos W mpayrie
nracTyg.

B npougcce MHAMEMOYANEHOID Pa33BMTHR COMATUHECKWME KNSTEM [(OT rped.
50IMA — TENO) MOYT YyTRAYHEATE Y4ACTE MBHETHHSECKDE WHPOPMELMA, NOTyYYeH-
HOW C NONOERIMH KERFETESRMIA ROOHTENSN, MNK, HENPOTWUE, AMIENHEALUHPOEATE {KMa-
GUPATENEHD PEOVITMUWMPOBSETE] MEYNABEI FEHOE ¥ SHAYMTENEHD NERECTREWBATE
WMCHOOHRE TEHE, KBE 3T0 NPOBCIOOMT B BEAKOLIATAN C MEHEMIA, ONpE0enARILIHBE
CTEYETYRY MMAYHOr oGy NMHOE.

CneaoeaTanaHg, Nog reHoMoM OpraHWEME B HACTORLUSE EDEsA MEHHMEKT
cymuapHyo JHEK rannouaiore Hafopa sposoComM 1 EEEOQON M3 BHERDOMOCOM -

=2
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Hidk TEHETHYECKWY JNEMERTOR, CONEDMALLVIDCA B OTABABHOA KNETRE 3a00IbBILIE-
BOW NMHAM — NONOBGE KNETKE MHOTOKMETOMHOND OpraHuaMa. OnRako cguopiay-
NAPOBATL OIEEOENEHRE TEHOMA CTOSNLHOMD DADADTHMECKETD BAOA B LIEWM
HEMPOCTE, B Takom cnie0eieHHy HeoDKoomeso yiMThiBaTh NPEXNE RCEND TEHE-
TWHECKME [aanwuid, CEAJaHHME © NONoM OpFRaHKaMa, NOCKONbEY MyKGEWE
WOREHCKME NONORDE XPOMOCOMb DaanranTen, Apyran CromHocTh JaknisaeT-
CA B HANMYHA TDOMBAHOTD YHCIE ANNENbHLK BADMAHTOR MeHGR W GONYTCTEYIG-
WX WM NOCNEN0RATENLHGCTER, NPWCYTCTEVIOWME B reqofoHoe Nomynanmne
M BAOA B Uenom. BoT nodessy roBsET Nilb 08 yopenHEHRomM rerome, obnanac-
LI CYLLEC TREHHEMIA OTRAYAAMIA 0T KOHKDETHR FEHOMOE OTOENbHBRE OCOfea,

Kak Brann v rafmeb 3.1, pasMepsl FERcMoR ORFaRKSMOE PAINAYHBE BW-
B AHANHTENGHD OTAMMEOTCEA OyT or apyra. Npuaes sacto ke HadnoaasTca
KOPPENFLIAN MENAY YIFOBHERM IRONICUWIHHOA CRORHOCTH GHeNOrMHEcKOnD R0
W PAIMBROM £70 TeHOMa,

Cypaaapros konHecTeo JHK 6 rannouaHom reHome npeHaTe oboaHassams na-
TUHCKHM ChMBonoss G, B 1978 © T, Kasanope-CatnT onecan B kKa9ecTee napanosca
HafkNIOEEHME TOMD, YT0 Y SYKADMOT BERONbAYETSA ML HESHAYMTENbHAR YACTH No-
CAENOBATENBHOCTER HYKMEOTUEDE MeHoMa [y YEnoBeka okono 3% rencsaa), B co-
OTBETCTEMM © 3TAM HE OOLACHERHBIA 00 HEOARHEND BOSMEHN DEROMEH SHEYA-
TENLHOA HITTOMHOCTH FEHOMA YKADMOT B OTHOWEHWA REROOMDYVIOLLMX NOCHEN0n-
BATEMLHOCTER HYKMEOTWNGE WABECTEH B MEHBTWKE NG, HAIRAHHEM Napanosca G,

CTOVETY pHAA ORMAHWIALAA MEHOMa — GYHIAMEHTANbHBIR TAKCOHOMSEGKIAR
MOHEHAK, NEXAWWA B OCHOBE COBPEMEHHOR CUCTEMATHEN BCEND XAROMD MApa,

Tabowuga 3.1
CpegHWE pazMep ranfoMaHoND NeHoMa ¥ HEKOTOPLIX MPYNN OpraHNZMos

Mpynna CpeaHwi passep Mpynna CpefsHun pasMep
OpFaAHMIMoD TeHORE, M. 0, OprAHNIMO reHoMa, . o,
Menkuwe BHpYTE 1.0 =104 M 2.6 107
bwmonnazme 1.6 = 1= Aratrbun &7 =10
GecxEocThie
_EHTEFIHH 2,0 % 108 Yenosek 3.0= 107
Moibed 47«10 Kocrucraie peifisl 1,4= 1018
N 1.4 = 10% Facresma 1.6 = 101%
FOIIOCE B HHEIE
" PenTHAMK 1,5 = 10% PacTesin 2.7 = 10
MO L TOOE MEsHHEIR
Bfonnesce M 16 = 10° Arsrbiy 3.6 = 100
XBEOCTATRIE
HAECE KO MBI 2.3« 10% Nwamian Ll 1.8 = 1011
longiflorum

NMpyMewEHKE N0 — Napel A30THCTEE GCHOBRHWA, UMK HYENBOTHOGE, MpUES0e-
Hbl YOCPELGHEHHAIE EAHHEE 00 CHACTEMETHSECKDA Moynng.
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Fexnom wenoeeka. B 2003 r, B xawyd H0-neTHaro wbunen otepeimia O, Yoroo-
HOoM W B Kpukoss cTpyeType monaeyne JHE, azpepuvnice padots B pamses
MEsOyHADOOHOTD NpoexTa «feno venoaaka-. Mooneayn reHammHaceE i MaTepy-
&N HECKONLEME HENOBAE, YSEHEIM DAZHEY CTREH, CPEOM EOTOREE DEUNK W poCcHii-
CEME MCCNEA0BATENN, YAANDCE ONPEOSNHTE NOCNEA0EETENEHOCTE HYRNEOTHOOE
B BOEX XPOROCORMEY. BN NOKAZEHD, FOE W KAEWE NEHBl HENOESKE PACnONoEeH R,
DE83an0cE, 0 CTIWETYRHEE MEHOE, ONpEQENAKILLMY DEIEATWE KSKUX-NHMG0 npM-
aHaxkoe, MeHas 30 e, XoTmh 0fwAaR KEPTHHE ROEENAIE0WE FEHOE B XO00MO0-
MEEX HEN0DEEXE B NpWHUMNE AcHA, pafota B SToM HENPEENEHWK BILE NPEOCTONT.
Enepaan MCCASA0BIHAA PAZNMYHLN BEENWEHTOE KAXAOND W3 NEH0E, 3 TAKES $op
W MyTEld E3zMMODOsACTEWA. WCCNESODERHWE PErynaUMiA SXTHEHDCTH MEHOE K3K
B ONpEAsneHN TESEHKH GE3M0nrHSckH NPOLBCCOE, TAK H B X008 DAIEWTHR.

Apayreeii, He meHse BaEHeIMHY CEoRCcTEaMH JHE mMoxHo cauTams cnocob-
HOCTE MOREEYN K YWEBOEHHID — peaynnHEawEn (oM. o 175) 1 ydactue 8 obacne-
yaHuy metabonaama. Peogynnueagmws JHE nexdT B OCHOES AEREHWA HACNEN-
CTEEHHOCTA — MERE0EYY NPHM3HEKDE W CEOACTE M3 NOXONEHWA E MNOKONSHKE,
a ydactve JHE B metabonuame onpenenfet cobma peanyvaaunii reHeTHSE-
CHOHA HHEODMALIMKM B X008 PE3ENTHA OPraHusma.

3.2.4.5. PHK — pwGOHYKNEWHOBLIE KMCTOTHI

PHE, Tak xa kak v JHE, npegctaenseTt cobolh nonmMen, MOHOMEPRMKA KITo-
pora AEMAKITCA HYERSOTHOE. AJOTHCTHE OCHOBEHWA TREX HYKNSO0THOO0E TE KE,
yTo EXCOAT B cocTae JHEK (BoeHKH, riyaHnH, BHToEnH). HeTeEpToS OCHOBAHME —
YpauKn — NpEcyTcTEYET B Mmonakyne PHE emacTo TamuHa (os. puc. 3.20). Hy-
EneoTuael PFHE ornmuianToa ot syenaommgne JHEK » no cTpoedye Bxogaiers
B WX COCTEE YIMEBO0a: BMECTO A830KCHPHE03sl OHW COOSpEaT PYry MeHTo-
ay — puboay. B usnoqcy PHE syrnectuoel coapmuamsorca Gnarogapa obpazoea-
HIHD 3PMpHER CEAZEHE Masny puio20i ooHOro M CCTAETHOM thocdapHOR EMCnoTs
NOCNEEYIDLLEN HYENSOTHOE.

PHE exinonHmor smuoxecTE0 tyHeuwi. OHM nepeHooAT MHpPOPMAaLLIAD o nao-
CNEN0BATENEHDETA SMHHOEWCNOT B Benkay, T 8. o cTpyeType Gankos, ot *pomMo-
COM K MECTY WX CHHTEZH, YyYACTEYOT B CHHTESE Benine 1 T. g, MNa crpykmyps pas-
NAYEDT OEYXESNOYEYHEIE U onHousnodedHee PHE. OeysuanoyeysdHse PHE —
XPEHWTENH MEHETHHECKOH WHDODMEWWA ¥ PROS EMPYCDE, T. 8. EbINOAHTIDT Y HIX
IYHEL MK XpOMOCENM (Tak Haassaamse PHE -copsp=aume BMpyCeE ).

CHLWBCTEYET HECKONEED BAOOE aHoUuenoqadHex PHE. Mz Hazsadwa ofy-
CRNAENSEHB BEIMOAHSEL0A dIyHELMEHE MNM MECTOHRAXOKOSHWEM B KNETHS.

BémbLyio HacTe PHE onronnazme (oo 80—90%) cocTaanneT pHbocoMerns-
Haw PHK (pPHK), copepxawaaca 8 pubocomax:. Maneeyne pPHE oTHoCHTENE-
HO HEBEAMEH A COCTOAT N3 3—5 Teic. HyENeoTMAos (pre. 3.30).

Apyrod B — waopaaymorrsie (HPHK), wme marpayasie (MPHEK),
PHE, neperoccrwme K priocorMan MHgopsaursn O nocneNoSaTensHOCTIH 3MK-
HOKMCNOT E Gankay, E0TOpRE OOHHE CMHTEIMDOBATEER B KNETES. Pazamap smux
PHE 3aauciat o1 anundel yHacTea JHE, HE E0TOROM OHW CHHTEIWMPDEaHL, Mone-
Eynel MPHE, kax npasxno, coctosT w3 300—30 000 ayxnectvooe.
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Puc, 3,30, Coema cTpoesvA
(HEHOTD M2 B0 PUSDCOMANLHDE
PHE, B cocmas puocom Npokapror
BXOAAT TRM paaneusmie pPHE,
IVEAQWOT — SETHERE

B navane 80-x rm npownoro sexa 8 CUA SN0 coenaHo CeHCALMOHHRE OT-
KPBTHE, CCYUIECTEHBLISE DEBOMOUIID B CHOXMMHK B MONBKYNRRHRIA BROmoran;
VHEHBIE BRACHANN, Y4TO HEKOTODRE PHE MoryT Boith cneugwdueeceimyg arta-
MAIATOREMH BROKMBMWHECKNE DEAKUMR, X HAIBAN KITIAMTHYECKHME PHEK
Mo adanorvd © Dencame -pepssHTAMY — IHIMMWEME — EaTanvTauecens PHE
BbN HAIBAHLI PHOoTans (pec. 3.31) No-SeEpMomy, MouTE Boe DAD0IHMB,
BOTECTEEHAD CYUIBCTBYROLAE & RABOR NPHADOLE B KNSTRE COBBEMEBHHBIX Opra-
HAZMOB, THK WAW WHASE YACTEVIOT B NDOWeCCaK, CORIaHHBK C NPeBRaLLEHMAMIA
MONWHYKASOTHIHBE Wened camix PHEK. O0HaK0 0kaianish BOSMORHBIM CO303-
BATh W MCEYCCTROHHBE DHO0IHME C DOAEE IWWDOKWMM CNEsTRoM KaTanuanpye-
MbI% DEAKUMA, KDOME TOM, KAk BhlBCHANMC b, KATANHTHHECKWA LEHTRD pUbocosb,
FOE NDOACKOIAT TOAHCASUWA, GOMARYETEA ONDENENEHHBIM YIECTHOM DUE0C0-
ManbLHoR PHE Ge3 NpruHLANKansHOm yHacTie pADoCOMHbLN DEmkoB, T, &, WMSeT
DGO EY D MDAROY,

Perynrropisie PHE BCTOSY3NTCA AOCTATOMHG SAcTo, OOHIKD W IHaweHWE
B HACTORLEE BPEME HEOOCTATOYHD WAyYEHD, [To-BHOMsomMy, ErynaTopHsE
PHE, a To4HER WX KOMNNEKCE C DENKAMA — pUBORYEIeOnDOTENOR, WIPRT 3HE-
SMTENGHYIO PONG B GOECederian NDOUBCCOR TRAHCKDMNLEA 1 TRAHCHAWMN, Tak,
HAMPHMERD, TEDMAHUDYIOLLMA GAKTOR0M, 3AESHLEHIAM TRRHCNRUMKD, RRNAET-
CA PABoHYKNEONPOTEML, KOMNNEMBEHTADHD CEAIMBAMALAACA CO CTOMN=K0M0H0M
MONeEyNb UPHE, B pesynbTaTe STord TRAHCIALMA NPEKPAIEeToR ¥ KOMNNBKS
sprBocome — MPHE — nentines pacnanaeTcA.

Tpancnopraere PHK woryt coctoame va T4—095 ayeneotvpos. B nenGoi
KNatee MMeeToR GOnelos KONWHECTED pAEINMHHER Buaos TPHE. Hanpumep,
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Puc. 3.31, Kownneks =puSoans — cybotpar=

(B3aMMDOEHCTEME NDOWCEDIAT MO NEWHLIANY
KOMNNEMBHTADHOCTH ] & — Cxewma;
B — ohinésHan Mooens

Y HAERDESKA WX CTRYETYRE onpegensetcd Bones yes 1300 renams. NMobaa TRHE
33 cYET DOpPAZ0EAHWA YHAECTEDE KOMINEMEHTERHIND COSOWHEHWA B NPELENaY
COHOE NONWHYEBBOTHOHOA Lens GOpasnpyaT YHHESRCANEHYEE NEOCTRAHCTESH-
HYH) CTOYVETYEY, HE3REAEMYH =IHMOTOM KNegepas (o, pue. 3.32). Kawnaa mone-

MPOCTAAET BT KordarppELe
TPHE
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Peic. 3.32. Cxema CTROSHWS TREHCNOETHOR PHE



» fhama 3. Mumuueckan OprasAsaLEsn KNeETEn

wyna TPFHE wsaeetr gea akmwedsz ueHTRa. DaMH — axusnmopHsd — CEA3EAsT
ONpEnen8HHY D BMUHOEMEROTY, 8 OyTO#H, COCTOMUMA M3 TREX MOCNELDEETENR-
HO PECTONMEEHHEIX HYENSOTHMOOE, — SHTHEQION — COSQUHASTCH MO NPHHLMMY
EOMONEMEHTARHOCTH © wonoHor MPHE. Eonuwsecteo eugore TPHE npeeenuast
HWOND AMUEHOEMCAOT, BENOHAKLWLIMCGCH 8 GenEH, W, TEXMM cOpa3os, MMEETCH HE-
ceonexa TPHE npaxmuyecen gnn £as oo aMuHokucnoTe. OHM A0CTARENAKT BkAa-
HOEWMGNOTE K MECTY CHMHTE3A GENKS, «Y3IHAKIT: (N0 NPMHUAMY EOMINSMeEHTapHD-
o) TpunnetT WPHE, cooTESTCTEYIOWMA NepeHoCuoil AMUHOEMEROTE, M Ooy-
WECTENRKDT TOMHYED ORHEHTALME SMAHOEWCAOTE HE priocoma.

B cnemyowgil mass Mel NOSHAKOMWMCA © TEM, KK HYENSWHOERIS KMCROTH
JAHE 1 PHE yyacTeyT B peaniIauEy HaonegcTEEHRoR nHpopMauan 1 obecne-
YHBEAKIT NPOUECchl o0MBEHa BEWEBCTE B DDTAHIA3ME,

g OMNOPHBIE TOUKM :

L] HykneWs0ER S KHCIOTE NDEHMYLLPCTESHHD NOKANWIOEIHE 8 KNBTOHHOM AL0e.

B [ezocHpebosyKREMHOBRR FUCAOTA — HERErYIARHEE THaHaENELE Norrsen, CooTo=
ALLME M3 OEYE MOAWHYKIEOTHOHLE LSneE,

® HacrenoToeHHER WHHIDPMALIMA JaKNTweHa I NOCNESOBaTEALHOCTA HYKNEOTHA0A
AHE

® Peoynnekaunp QHE ofecneymeasT mMEpenayy HacnecTEeHHIE wahopanry na
NOEDTEHAA B NOKINEHAE

o B AR
\.____________H_-'_ﬂ_fﬁ“ﬂﬂhl M 3A0AHWA AnA METDFEHI'LH_________,..'

Y10 TaEnE HYKNEHHOBELE KHCNoTE T

Eakse NOoCThie OpraHMueckHe COSOMMEHEA CAYRET angrMeHTapHoR cocTaaHsn
YA TR HYRMEWHORLY KACHOT?

CEAnAKTEDMIYVATE TN HYRNEMHOERIR EHCTOT.
HEr PASNKHAETEN CTROEHWE wonekyn GHE 1 PHE?
MEQEHRCNFTE W REGKDOATS EyHELAA THE.

Karee puawn PHE wmaoTca B enama?

K=

oo s @

—”_@mcm W 3A0AHWA ANA mcrxn@

1 B uwiwm zaxmouaercR SHOROrALeckas pone OEysugnousesocTd soneevn JHE,
BLENOAHACLME §YHELFA XPaHUTRENE HECNaRCTREEHHOH MHhopmane T

2  Kakoss CYuHOcTE MPORBcca NERsnas HaonBaCTEEHHTN HHGOPMELMH 13 NoEnne-
HMR B NEOARHWE W N2 ROPE B LUWTONNREMY K MEcTy cuiTeas Sama T
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OCHOBHLIE NONOKEHWA

B COCTas sonexyn MHEOrD BeLECTES BNOOAAT NPAKTHYRCKN BOR KHMASE-
CKAE INEMEHTH, B0 HA SE% Opraddueckie MONesyns cocToRT wa G, H, O, N,
SuP

Bona kas NorApMelR DACTRODMTEN CMYHHT CRSROR, Nie NDOTEKAnT Ao
EACKAMMYECKHE NDEERALIEHMA

BONBIUAA 430TE HEOPIAHWYECKHK COSOMHEHHA HAXOOMTCA B KNETKE B A4-
ne congd, OT KOHUBHTRALWW COMER BHYTRM KNETKM 3aBWCAT e DythepHbie
CRONCTRA,

HeperynapHse NAHeRHBE BHoN0riSeckMe NoNHMens — Benky Bwimom-
HAKIT MHOMECTE0 QYHKLMA, CRBOM KOTODEK HAMGONEE BAMMEN KaTANMTHEE-
CRARN W NG THSRCKANA,

Yrnesonbl — MOHOCAXARWAL W NOMACAXADMAE — MagHsM 00paIos aa-
NAKITCH MCTOMHMEOR IHEDMAM NS XUMMYECKHN NOUECCOE, NPOTEKARILLMY
B ORraHAIme, Y pAcTeHWE 1 NQOKADMOT NONWCAXEDME LWENNDNGED REOLMT
B COCTAR KMETOMHEIN CTREHOK,

HHDb COCTARNGOT OCHOBY BCEX DWOMOTHMECKNE MEMODaH KNeTOK K3k
NEOKAPMOTHYECKMX, Tk M 3YKADMOTHYECKHAX ODraHMasMos, BasHa Taoke
IHEDIETHHECKEA DOMs NENWT0E 14 WX CNOCODHOCTE DACTROFATE FMHADH00-
MR COEIMHEHEA,

Hea0xcuprBonyKNesHOBARA KWCHOTA — D00 HSckiR NONAMED, MOoHG-
MEDOM KOTOROND ABNARTCA HyKNeaTH, OHE — xpasurens HacnencTseH-
HORA WHDORMALME — YUICTRYET A @8 NEPEIAYE W3 NOECNEHWA B NOKONEHME
WK MECTY CAHTEIa Senka.

Mp# yuacTiy PHE OCVBCTRNASTCR DEANMAZLMA MEHETHYECKOR WHgOD-
BAEAILIAL,

BALLA BYQYLLAS NPOMECCHA

il XERAMHO0-OUONOMAYSCKHE SHAMMA NOIR0NAKT BEM CTATh MEROKIACCH -
MM CHEUMANTHCTAMY B 00NACTY COBPEMEHHON XAMMM, XAMHYSCKOR TEXHOND-
FAM, BAOnoran, DRoNOFMMEckoR MAMKH, MEe0HLRHE, DAPMAKONOIMM, CeMNb-
CHOND ¥OIARCTED, MUWBOTHOBOOCTE, MATERUANOBEOSHIA, TEXHHKM W IDYIaK
OORACTAY YEMOBEUECKDR OSATEABHOCTA, BRNCYAA MUBEOTHCE W MCEYCCTED,
Ecnm at cOBMDEETECD CTATH BOGYOM, SrEOHO0M, TEXHONOOM, BLNW Bhl K0-
THTE 3HATE, B YEM 3aKN0YaeTCA paBoTa CyOMELIRCepTa, Kak BhlNEY T M-
B0 LBHKR MWDK KOTEHKS, KAKOH KDEM NYYLLIE MOS0 0HT ANA BALWera THna
KM W MHOME OpYroe, Bam HeoDxoaMMo Noapofise NpecTasndTs cebe,
EAKOERA DHOMMEMECKAR ODTEHMAALMA HHBLIY ODFEHNIMOE.
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Mapa 2. Xumaesiecwan opraHUIALUNE KNETER

NPOENEMHGIE OBNACTI

el 1, HMTO ARNRSTCH HACHSACTREHHBIM MATERHANDM ¥ HEKOTORbEX BHEYCOR,
HE comepsana AHET? Kok nponcaondT peanvisaiag HacnenoTBeHHoR
WHCRMALMN ST QDTS HH3MOR T
2, Nodesy W B KAKWE CIYYSAR Y HEXOTODb MABOTHLN OCHOBHbIM HETOY -
HUKOA SHEDMAM ARNABTCA HE TNHK03E, 8 Hup?
3. Kakop0 IHAYEHWE BUTAMWHOE W ADYTHY HESKOMOMEEYNADHBX ORTaHH-
YECKMKE COBAMHEHA B XHIHEOeATENEHOCTH ORTraHNIMOET

=t 1. KakoBel NyTH pEWEHWA 3A034 B 00NACTH rEHETHHECKEDH MHESHERWN,
CYLUECTEYKILWME B HECTORLLEE BemMAT
2. KRE MEHD MCMONB30EATE KATANMTHHEGKWE iy KWK GENKGBRE MOne-
KYN B HAROOHOM X03AAcTEE Y

3A0AHWA

il 1. OapakTepuayATe CEMICTES MEHETHUHECKOMD KOO,
2. Kakoskl My T NEpeZa4 HACHE NCTEEHHON “HdopeseaLvi B Guonorm-e-
CEMX CHOTEMERT




Peanusauwva HacneacTBEHHOW
nHdopmaunn. Metabonuzm

Pocr, pasuycoosye, nonsuEHocTe, eaxfynmssocts, crocob
NOCTL (EarHPORETE Hi IMENDISE BRENER Cpoge — Bce 3T
COOMCTRE A@BOMD B KOHESHOM CHETE WE[adiEEs] CESIaHs
G ONEEBABEMB NN AHNSRC0AMK TPERIaWEHHENR, Ge3 pomo-
P MM OONG B3 3THE NPORENEHAR MASHRIERTANKHOCTH 16
worng Bl OCYWRGCTEATLGR,

8 A Fwremrapar

B kneTkax HenpepaigHD MayT NPOLScoH
AOROMMYECKOND CHHTEIE. & MOWOLLIB0
(HEOMERTOR M3 HHIROMONEEWIRDHER
EBELECTE DOPEIYITCR CNKHBNE BRICOKOMO-
STERYAADHLIE COSRHHEHHA! 13 BMHHOKRCITO!
CHHTEFHDVIOTCS GETM, M3 MOHGCAXE0H-
A0R — CRONHEE VYTNeBOIE!, H3 S30THOTLX
CHEHOSE MM M CAXAPROB — HYIS0THEN, 8 13
HME — HYKTEHHOBRE KMCIOTH, COROKWT-
HOCTE DEEKLWA SHOCHMTEZS HAZLBDOT FiNa-
CTHYSCKMA DOMEHTA MK SCCHMIIRLIMESHE,
MNpoUeccon, NpOTHEONTONOKHE CHHTESY,
REMRETOH JAHCCHMHIRLHA — COBOEWIHOETE
peakund paciyereHud. [Tk DacLUSmmeRHKr
ELACERERAOTER A HDH LY COERMHEHWE Ail0e-
ARETCH IHENHA, HEODXOQHMER 108 Dedk-
LA GHONOTHNECKOND CHMHTEIE.
SHOCHHTETHYSOKHE DEAKLIMKE OTARYROTER BHS0E0R B HEEHMBHAVANLHOH
CneUMGHYHOCTED, CTPWKTYDE CHHTEIHDVEMBIX KOVITHBIX GDrEHHYSCKHY
AMESTERYVST IPEOETAS TR MOCME08a TN HOCTER HyrneoTraos & JHE,

T. B, reHoTHnos, DOMeHHSe NDoUecch C0BCTTeYMBAIT MencTas.

ST 330398 NOYMHEHE M NDOLUSCCN CHHTESS — MISCTHYSCKME olMer

o PEAKLIMM DACHSRE, B DEZLTETE KOTODEX BRCa0lawaae 1O SHEENA,
COOEPXALARCH B MAKDOIDrHYECKHE CARIAN ATE, CHHTEIHDOBEHHEE
EEIUETTE MCHONLIVIOTOR 8 MPOLECCE DOCTE A0 (OCTINNEHIR KNETOK W MK
NRAFEHE M A 3EMERE HIDACAON0ARHHE MMM DAZ0WLEHHEI MOTEKT.
Bre peakiM CHATEZE MAYT C NOIMOLLEHNEM SHEDMH,

FEFEFEFFFEFFEFEFERENEN R ER AN AR R AR RN R R AR ERR I ER R ER R P E PR FE R R RER RN
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4.1 AHabonuam

‘ot COBOKYNHOCTE PEAKUMA BHUONOMMMECKOND CHHTEIA HAIWBAETCH NN~
CTHHECKIM ODRMEHOM WK aralionuanon (0T rpey, anabole — nojsesa), Hazea-
HHE ITOMD BUOA OOMEHA OTPAKAET 70 CYLHOCTE: M3 NPOCTHX BEWLECTE, NOCTY-
NAILLMX B KBETKY w3BHE, 000ayI0TCA BELLeCTEa, NoA0BHLIE BEWECTEAM KNETKI
(Benin, YyINeBoOL, UL W AD. ], T. 8. NPOKCXOONT ACCHMEANALMA,

Boe NpoUeccy MeTalonnIsmMa B KAETKE W LENOM OPranwaMe NpoTexadT nog
KOHTDONEM HACNEACTEEHHOMD MaTephana, MoXHO CKasaTh, YTO BCE OHW ABNA-
OTCA  PesynbTaToM PeanvasuMi reHeTHYEckod MHGOPMALKKY, WMEsLeRc
B ENETKE,

4.1.1, Perynauwa aKkTHBHOCTH reHoR

Kax y#8 yNoOMHHAENOCE pAEHES, BCE CTRYETYROODpasEATENSHEE NPOUSCCh]
M pEAKLWA 00MEHA BRUSCTE OCYLUBCTRMACTCA BRarnnapa AKCNeccHe TeX WK
HHBY FEHOB, SHCNPECCHMER HAILBAKT AKTHEALMIO MEHa, B DEIAYILTATE YEr0 ClAH-
TE3UpYeTeR PHE, MMedHs NPpoayETe MAOEECTES reHos — PHE @ Genkl ocy-
WECTENAKT BECH KOMMNEKS CTINETYRRO-BYHELHOHANGHE COBLITHR, NPOHCKo-
DALMY B K3 000 KNETKE, TKAHA M ORraHWAME B LEENOM,

MEH 2TOM HA00 STMETHTL, Y470 NPOLECTH, DCVILBCTRNPEMbIE, CEAKEM, B M-
SEHK, DEIK0 OTNHYAINTCR OT CODLITHA, HMEIBLLME MECTO B TO XE CAMOE BDEMA, HO
VHE B KNETEAX UEHTDANGHOR HEDBHOR CUCTEMB WK B MBILEYHEX BOROKHEX,
KNETEAxX KOME K ADYTIE TEaHER, Painyuun B xapakTepe NPEBERaueHHs BEWECTE
B PAINNHHBIY THNEK KNETOK IABMCAT OT TEX MEHOB, KOTODBIE B O3HHGA MOMEHT
ApaloTaTs, T. B, 3KCNPECCHPOBRHN B AAHHOM TWNe kneTtok. Mobuparenshan,
AHDEOEHLMANEHAR AKTHEHOCTE MEHOE B DA3HL THNEN KNETOK K3K B0 BOEMEHN,
TaK W B NPOCTRARCTEE ZARMCHT OT COCTOAHME ORranHImMa, OT BAMAHWA HA HEM
DAKTOPOR OXDAYRGERILIEEA COSNL M ONDNENATCR AEATENLHOCTHIO DEryNATODHbIX
CHACTEM HOCEHAGME.

CNenoBsaTensHo, B HAYANS OTEETHOR PEAKLIAN ODFAHMIME HA BHELLIHHE BOE-
LERCTEMA NEXWT PEMYNALMA SKTHBHGCTH MEHDE, HANPARMBHHAA HE WHHLHSLWAK
NOOUSCCOR, MEMALLMK B OCHOBES NOAASDSEHWA FSME00TAIN.

PAcCssoTpiam perynaTopHee BOINSRCTEMA H3 HACNENCTEEHHWE annapart
KAETEW, MPMBOORLLME K TEM WEM WHEM NOCASACTEMAM B X008 Deasiiy oldueda
BELLECTE, HauHEm ¢ HanGonee npeCThX CHTYALINIA, CRRIAHHEX C MeTAG0NMI80M
W MPOKADAOT,

4.1.1.1. Perynaumvs aKTHEHOCTH NEHOE NPOKapHUoT

OrcyToTEME AnspHol obonoYEr ABNSETCA BHSMWMHWA NPOABNSHWEN ORraHM-
ZAUMW MEHDME NPOKERKWOT, NOCTROSHHOND O4EHE KOMMTEETHO 1 NPE0CTABNARHLE-
ro cofoi oaHy KonsueRys Monagyny JHE, & Taces QHE nnazmng, re obpaayo-
WX CEAZEN © MNCTOHDBERIMK W apyramy Gencamw (cW. c. 331, puc. 11.12). Medwl
NPOEapHOT NPE0cTAaEnanT cobol CnnowHYE HHGODMALMOHHEYID NoCNesoaa-
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B BnaronpuaTHbE
YENOEWRE

AXTABHAR BEATANRHOCTE
W AR HA R

I
Puc. 4.1, Cropa ¥uauesdorn
UHENa DaETREanNLH0H KENBTHN.
FHMREHHET LWEN NEOKapaonT

Ha Gorar cofumRne, Ox BrmoqasT

AETHRHYD oy 1 obnEaosaHuD B Helmaranp T
crnopa HE‘EHHI‘EI‘IHI-'IHTHH:H WOMORWAX WENOERARE

TEMNEHOOTE HYENBOTAADE, KONWYECTED HEEOOWPYIDWWE YHACTEOE B HONSUEE0R
¥POMOCOME BECEME HEZHEYMTENRHD. TAKAA NPOCTOTE CTROEHAS TEHOME NPOKR-
PHOT MOEsST BeITh OOBACHEHE WX HECNOEHLIM ¥HIHEHHBIM WHMERCM [prc. 4.1).

LA NpoEapuoTHHSCEdY OpTaHMEMOE sSSPAKTERHE 088 OCHOEHLE TNA pEry-
NALMKM FrEHHOE 3ETHEHOCTH.

MHOMe reHs, ABNSACE KAK OR «MEHAMKE OOMELIHEND XO03RACTER, BETHEHN
NOCTOAHHD, M CEOPOCT: M TRAHCEPUNLAK 32BWMCHT TORBED 0T 001Bro COCTORHKA
ENETEH. STH MEHE KOOMPYHT CTIVETYRHBIE GEnEW WM depmedTel, Boerna Heolono-
OMBLIE B ENETEE. WX HAZREBSOT KOHCTUTYTWEHRMKE MEHamy. Hanpssep, OnA kM-
LLEEHHON MANCHEN TEEHMKE FBHaEMH SEAADTEA noonegoeatensHocTy OHE, onpe-
NERAKLME CTEYETYRY (EPMEHTOER, PSCLUBMNSHMUME TMEKDSY, 8 Takss PHE-
noAvmMepasa, 06ecneqYWBAKDLLER NPOUSCE TREHCEMNUAA. QNHAKD B DE3na-HLx
YEAOEMAX CYLECTEBOEAHWA MMM B Pa3HRIE NEPWOAE MWIHEHHOM UKENS B KNETES
CHHTESWMPYETEA HEOOWHEKOEDE KOnWHeCTED thepmernTa PHE-nonrmapasel, nee-
HILLETD DONLEWEE K MEHBIFES CROACTED {CnOcobHOCTE COBOMHRTECH ) © OOHMM
MK ODyTHBK raqas. PHE-nonuMepass cHETRBRET TONLKED sHYHHEIE= B OaHHEH
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MpossoTop PerymatopHeA  MpowmoTop . Omepatop Mew1 Tew2 Temd
pErYFIRTOOHOrO aH ONBEQOHA  ONEDDRA

e CTRYyRTyYDHLE TEHB

QnNeErOH

[—
Prc. 4. 2. Cieua cTROBHME ONepoHa

MOMEHT FEHE 1 B DE3yNETETE NPEUMYyLLECTEEHHD 0O pa3yioTos hepMEHTR, CoaT-
BETCTEYHHUWE OORMHOMY BETWEBHORY COCTORHWID ENETEW, NPOUBGEY CROpYTAuKMK
MM PEEMHOAEHNI.

B nopaenfiwes GonsuEHcTES Cny4ass ¥ DakTepui, ESTANHIMpyHLnE Ka-
CEAQD NOCREQOEATENLHEN PEIELWMA, reHsl GepseHToR oSbeguHERIDTCH B OOHY
CTRYETYRPHO- Y HELMOHENBH Y SOMHALY — omepad (puc. 4.2). Onepod BxnqdsE-
BT HECKONEXD CTRPYETYIHEX MEHODE, 008CNEYMBAINILMY NPEERSLLAHNAE KAKODMo-T-
G0 BELECTEE (HENPWMEaED, NaKTo36) H8pes pRa NPoMEXyTOYHBIL COBOMBEHWA
B KOHESHR nponyeT. Kaxabld TAKDH CTRYETYPHEN rEH HASRBE0T UHMCTROHDM, OH
ONpanenseT NocNefOBETENRHOCTE SBMHHOEWCNOT B opHom benee-depmadte
(\nmi cybeennHuue depManTal.

MosAMM0 YVESSEHHEX TEHOE, ONEp0H BENEIHEET W pErynaTopHee obnacma.
CpEOoM HAX NPOMOTOR — MEeCcTO CeA3meaHHA PHE-nonMepase ¥ oneparop —
yqacTor JHE, cnysawmi oA cneywd<eckors CoBaQMHEHPA ¢ Bankom-penpac-
COPOM, NPENATCTEYHIUMM CHATRIBESHHID Bhdopauyy. Cam Oanox-penpaccop
KOOMPYETCH CEUMANEHBIM TEHOM-REryNATOROM, DOBIYHD HE BEXOOALLMM B Co-
CTEE onapoHE. JinA pASHEX ONBEPOHOE CYILSCTEYET PRINWHHEES Ganku-penpac-
COPLl M COOTEETCTEEHHD HEOQOMHIKOBERIE MEHB-PEryNaTope . MprHLMN SKcnpac-
CWK (MN\ PENRECGHW] ONER0HE COCTOMT B TOM, HT0 HA NPUMCOS0MHEHRWE [MNK
OTCOEAMHEHWE] Ganka-pENpEcCOpd K ONBpaTtopy ENHAKT NPOoOyETe TOE MeETa-
GonuHEcEOd UenM pEakunE, PEPMEHTE EOTORON KOOUPYIOTCH OaHHBIM ONepo-
HOM. 3TO DNPE0ENASET BOSMIKHIETE CYLUBCTEORAHHA MO KPaRHaR Meps OEYE TH-
NOE OMERDHDE, B GOHOM M3 HAX NDGOYET AETHBMOYET PENPECcOp {3KCNpeccHA
ONEp0HA NPEKPALLASTCA], 3 B QRYroM, HENPOTWE, NOQEENSET (NpW 3TOM CRepoH
akcnpacorpyeTcd i MNepeEsi THN PErYIALMA BXTWEHOCTH ONEPOHOE XBREKTENaH,
K&EE MPEBMnGg, On\ paasuyii BHMoCHMHTESE, 8 BTopod — anA katafaonmyeck«s npo-
UBCCOE.

PacomoTpum Gonee nogpobho pafory ONEpoHa, CTHMYMHPYER0rD MPomyE-
TAMK DOMEHHLE NPOUEcCOE, TEK HAIRBEEMOND HHIYIHGSNEHOMD ONepoHE
{pwc. 4.3). Mprymepos TaRors poaga GnNepoHoE ABNASTCHA NAKTOIHE DNEpaH, WaK
Lac-onepod, oTEpeITEA B 1961 @ hpaHuyackMy MuEpobuonorams . Karkobom
. Mono.

Mpw OTCYTCTEMK NAETOZR B Cpeae obutadns GaxTepuy GepMaHTRl, pacilen-
NEMHUWME NEKTO3Y, HE Beipa0aTLISEOTCR, TAE KaK GanoK-penpaccop TECHD CBER-
Z8H C FEHOM-DNEpaTopon 1 PHE-NonvMepasa He MMEsT BO03MOEHDCTH NPenEn-
NETR YYACTOE, JGHATHIH PENPECCOROM, B 3HEHMT, ¥ CHUTHESTh CTPVETYPHLIE 8-
Hel. MOABEREHWE B ENETKS NEKTO38 NPUBOOAT K CEASLEAHHE YACTH 88 Monssyn
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¢ DEnKOM-pENEECCOPOoN, B PESYNETATE YEID OH YTREYHESET BDIMOXHOCTE YOER-
AMBATECA HA onapatope. Mpu atom PHEK-nonsmepaza GECNpEnATCTEEHHD MK-
HYET Y4ACTOK MEHA-ONEQETORE M OCYIUSCTENRET TREHCKRPHTLWD CTRYETYPHEIX M-
HOB, OTESTCTEEHHLEX 38 CHHTES (EPMEHTOE, DOBCNBMMBAIDLLMY PECIUENNEHME
MONOYHOID CAXERE.

CinepoHel Opyroro THNE — penpaccaienbHEe — DRy IMpyETcA wHaqe. MNpsa-
MEQDOM TEKOND POOH ONEPOHOE MOMET CNYEUTE TRMNTHBEHOBRE ONEpoH, KMng
Trp-onapod (pro. 4.4). JoponsH0 DEOEERA SMUHOEWCNOTE TRUNTOMEH CUHTEaM -
pYETCA B cAsoR kneTes. Ecnu 8 UWTonnasss ouyviaates el geduinuT, To Beno-
pENPECCOR HE MONMET CEBA3ETRCA G oneparopoa. PHE-nonuMapaza, He sCTpe4as
MPEnATCTERN NEPED CTEYETYPHEIMA MEHEMW, ONpegenfawpMe cTRYETYRY thep-
MEHTOER, O0pazyWHE TRUNToGgEH, TRaHCERRERDYET X, U B PEIYNLTATE B KNETES
CHHTEZXMPYETCA TpMmogad. [MoAsnsswe BHOB: OOpa3z0EaHHGIO TpMNTogaHa
B NOCTATOYHLIE EONMHBCTEAY NPWBGOMT K COBOMHEHWID 8ro ¢ Bankoss- penpecco-
POk, B 3TOM COYHEE MPOHHD CEAIBIEENILMMOR C ONERATOROM TRMATHHEHOEDTD
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BerynatopHmi - 7
ran Mpowotop ONEpaTop. leHbl yoEDEHWR NEKTO35)

BOHE

wWPHE / ‘/—-—-“
PHE-nonumepaa He MOXET
AETHBHEA NPHCOBONHATECR K Do ToDY
Benog pENpRCoOE

AHE

PHEK-NONWMEDA2A CRAILBRETCR o,
G ORI TOPOM e .

WPHE

NarToaa “

IEPMEATE QM YC R LTSk
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Puc. 4.3, Mpruauun pafons ssoyudBensHOrD TAKTOSH0S ONeEoHAa {Lac-one poH):
A, — EafinoEMPOBAHHER ONERoH; B — paboTaugi anepsoH
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Mpmactop Onepatop MeHk

L b b

ApTHmeaii
pENpECCOD
Tianmodran
| i T H LA I
pRARpECCOp Puc, 4.4, MpuwHumn paboms penpacowy-

GambHOra TRHANTOaHD BN DrE RO
(Trp=onapaoM}

onapoxa. JArA npoged#sana PHE-nonksepasze no morsxyne JHE soaHukaar
HEMNPEDODNAMOE NDENATCTEME, CTRPYETYPHEIS MEHE NPEKQEIENT SKCNpECCHpD-
BATECA W TpUNTOghad & knetke Gonewe we obpasyeTcA. Tak Npooon®asTon oo
TEX MOP, NOES B EN8TEE EHOER HE BO3HMEHET O2HHUUWMT SMWHOKMCAOTE B PEIYTh-
TATE 2E BEMNEIHEHWA B CUHTEIVMOYEMBIS Gankun.

OMOPHBIE TOYKW

Boe ofiseHHE NpOUACCKH, NPOMECXKOSRILISE B ENSTER, NPOTSKANT MO0 KOHTRONEM
FEHETHYSC O anmapara

L MEI'IPEEEHEi'I FEHA HASLIEAKT &ND aKTHEALAD, B DEIYNETATE 2N NPOUCEDLLHT SHH-
Tea wPHE.

o FPenpeccieid NMeHA HAaSRBAKT NPECPRLSHAR CHTEEAHNA WHOODMELWM B BUQE
WPHE.

# B cocTtaps oTESTHON PEaKUMK COrEAHEIRE HE BHSILHME B00SHCTENS NERET [eryna-
LMA AKTARHOCTHE MEH0A.

® A NpoEApUOTHSEENAE DRrasnaMoe XEREETRRHA ONEpoHHaR PETYNIALMA BETHERD=
CTW resso B,

—q-C:_’_—_s_mnm W 3ALAHWA ANA rmmr@

Yo raxoe nHPEpaHLEHaNkHER BETHBHOGTE FEHoa T

Eakaa npusUUmHaENLHER CTRYETYRE onapoHa SakTeprantHiEx KneToe T

]

3 OxapakTepvayaTe padoTy GNEpoHE 8 COECNSYEHAW NPOURCCOS PAcLESNEHNE BE-
LYECTH.

4 OneudTe MOOWECE FEryIaUMKN AKTHMEHOCTH 0Neposi, 0GeCcneqWBaierD SUoCKMH-
TES BEUIECTA B ﬂ&l!TEp:HE.HhHI:Iﬂ EMETEES.
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4.1.1.2. PerynauMs aKTHEHOCTH FEHOB 3YKapHoT

Kneted aykapqoT coOepsat opOopMaeHHOS [(OrpaHuiesHos obonayroi)
AOPD, W HE MEHETHYSCKHA MATEpWaN NPeOCTABNEH NMHERHBME MONSEYEIMH
AHE — pomocomani, Npesess samnan 13 iex y SonbUMHcTea IYKapHoT MMeat
apy. Kax ¥ NPOoEapUoTHYECEMy, TAK ¥ Y SYEARHOTHYECENY OPTIHNIS0E BOE MEHR
PRCNONEF3I0TCA MMHERAHD, OPYWT 33 ApyroM, & COCTABE OTOEAbHDIX BMONEKYN
JAHE — xposancont, Y 3EapAoT NPaKTHYECKE OTCYTOTEYIOT NoAHUMCTROHHDIE M-
Hhbi, CHWTRBAGRMBIE EHbIM NPOXOLEM PHE-nonvsepaas No JHE-MaTpie, Ka
B ONEpOHE ¥ NPOKAPHOT, JT0 HE KACIETCA NHiLbL TeHos TPHE, pPHE ¢ recToHas-
Bhix Benos, B Opymvx C@ians yuacTok Monekyne JHK onpeoenaer crovkTyoy
QUIHOMD NOMEMEITHLS WAK MOneEyncl PHE,

Ana Torg YTofsl IKCNPECCHR MEHa OpiNa PEryYIHDYVeRMOR, OH DONKeH COnep-
WaATh WHOMBMOVANLHYIO PEryiaTopHyil METkY, N0 KOTODOA  Derympysdume
CHCTESE] KBETHA WNM ORraHAE3ME 80 Bbl GRAETE HA HEro reodixonmos aoa-
OEACTEWE, B COOTERTCTEMM © ATHM NONOEEHWeN NOG0R MeH cocTomnT M3 YK
OCHOBHEX YACTER — NOCHRGIEATENBHOCTER HYKNEOTHO0E — CTOYETYDHOM 14 -
MY NATORHOE,

CTpyETYPHARA 48CTe reHa. MNpr nayHeHrl NEPEXRYHOR CTRYETYRR, T. 8. MOCne-
OOBATENEHOCTA HYENSOTWAOE, MEHOE, BERIRCHWEOCE, YTO B HMY, HARAOQY © y<aCT-
EEMY, KOOHYHIWBERMK CNEUwdrHHEE N 3700 reHE NoONUNENTAL, WMEHTCR
HEMHGODMATUBHES YHECTEW, T. B. OHY, NoOoSH0 MEXTeHHEIM Crelcepam —
VHECTEEM MERNY MEHAMW, HE COOSEAT MNEHETHHEC K uHdopaunsy. Herooupy-
FOLLME YHECTEM MONYYHNM HESEEHWE HHTEOHOE, 3 KOOMpysoWWe — IKk3oqoE. Ta-
ECQH TN CTRYETYPHONR Oprasv3anyn obHapysas 0nA MHDESCTEE reH0s, NOESnM-
30EAHHEIX B XpOMOCOMEX 3YEAQWOT, ONA HEKDTOpPhIX MEHOE BHYTRMKBETOMHL
OPraHenn ayEapuoT — MNAcTAd 1M METEOHOPANA, 3 TAESES ONA MEH0E HEKOTORRD
PHE- 1 OHE-copepsalimy: BUEYCOR, NODEHAILEGY SYEADMOTHSECKHME ENETEW.
Y BakTepHil MHTRPOHOR B redHax HET. HET Mx ¥ B redax sipycoe Gakrapuil — Gagre-
prctharoe.

Yucno ¥ BHYTRMMEHHAA NOKSAMIEUNS WMHTROHOE cnagndrHHEl AN Ka3aoro
raHd, YT CTEHOEWMTEA OYBBOHLIM B DE3YNETATE CRABHEHNR OpraHWEaLMM MORMO-
NOrMYHEEE MEHOE Y BE3HER BUO0E. HEKOTODRIE redsl COOBPH¥AT TONRKD OOWH-0ER
HMHTROHE, HO YEOTO MX 3HEHYMTERRHD Bonswe. T3k, HENPUMED, B MEHE 0BaNE0YMM-
HE EypHUsl 7 MHTPOHDE, B FBHE CHRBOPOTOYHOM BneSymMuHE Kpeice A 13,
& OOMH M3 NEHDE KEONNAareHa xypuUs uaeeT 51 uHtpod. To peaynetatam masny-
HEPOOHOMD NPOEKTE =[EHOM YENDESKE YHCND HHTPOROE HA OfMH 3¥30H COCTH-
BHNO B CpegHan 7.8,

TI0HE! MMERT, K3K NPEEHNGD, HeGONeLWD OANKMHY. B 7O %2 BpEMa OnHHE WH-
TROHE MONET ORTE PAZHON — OT HECKONBEWE OBCATEDE Nap HYERSOTMOOB OO0
MHOMME TRCAY. Tarkvn ofpazoss, obwaa ONWMHA BCEX MHTROHOE 98T ZHAYHTE -
HO NPEBLILUEET CYMBMADHYED ONWHY 3E30H0E. MHTPOHB TRAHCEDAOMpYTCA BE-
paBHE © IKIOHAMKA, TaE Y10 Npe-nPHKE copspsKT y4AcTEH, TREHCKpuEGUpoBaH-
HEIS KHE G SK30H0E, TAK M C MHTRPOHOE.

MNocnegoeaTeneHOCTA HYENEOTWOOE B SK30HAK KOHCEDEATHMEHEL, 8 B HATRO-
HEX CHNBHD BpEMpyioT. Mexoy nHTROHAMK DOHWE M TEX 38 FEHOE MIMONOria He
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Ha AOEHA, NO-BAEAMOMY, H3-58 TOD, Y70 HHTDOHE HE NOOGBED#EHE SCTECTREH-
HOMY OTEHY, NP STOM GHA ¢ BONEE MAMEHYWMBR!, YEM 3E30HE. A BOT NpH Cpas-
HEHWK NOCNEADEETENLHOCTEN HYEN2OTHOOE B 3030HEN OOHMX 1 TEX e N2HOE
¥ PAIHLD BHO0E HAXOOAT BRAEOKYH FORMONOIMK.

MosopA 0f WABMWTOYHOCTH TEHOME B UERok (oM, tn. 3, ©, 10:8), Mbl MOKERM
NPHATA K JEKNCAEHAD, STO IYEADHOTHSECKHA NeH BaxXo0nTCA B ORpyREH M We-
Naro paas FEEOOMpYHLWLEE NocnegoeaTansHocTed HykneoTkaoe OHEK, pazmepsl
KOTOPRX BO MHOMD Pa3 NPEBELILLAKT NOOTAXEHHOCTE MHEDDMATWBHOMN YHACTES
uanu OHE. YyéHble NoOnaraeT, 4To HEMHPOPMETHEHRES YUSCTEW XpOMOCOM Bh-

NOAHACT PRy IATORHYIO GyHKLIWIO

PerynaTopHas 4actTe reHa. PErynATOpHEA 4atTh reHE 00BCcnNEYnBEET NEPERIA
ATEMLl PEAMKIALMH MEHETHHECKON MHPOPMEUNMK, 3aEMHERHDR B CTRYETYRHOA
HSACTH MEHA, KOTOPREA, B CEON) OYEpEdb, COABPMWT WHEODMELWED O CTRYETYRE
KOHKRETHLIX PHE i Denkon, NoaTomy paIsep reds CknanbisasTon M3 pasme-
O B0 CTRYKTYRHOR ¢ PErYyNATODHDR YacTer, OIHAKD e nenuTs NoTaAseEH-
HOCTER FEHA HE TAK NpOCTa, CooBEHHD B CRy4EE NEHOE 3YESPWOT.

Kax W y NpokapeoT, WHEOCDMETHMBHON Y230TIA MNEHOE 3YEARUOTHYECERE Opra-
HHUIMDE NPEOUScCTEYET RPOMOTON — MecTd cBRsseEasdua PHE-nonumepasel
C OHE, OnHaxo cTiETyRa 3TorD YHacTES Y WEAPHOT IHAYWTENEHD CROKHES
OH WMEET PR JAK0HIMEBEDHD NOBTODAIDLMXCH O0MHAK0BWME (ODA3aTENbHBIX)
M PAINWHAIMECA ¥ DE3HBE NPOMOTOR0E NOCNe00EaTENEHOCTER, 4T0 NEHMED-
OMT K Pa3nuqHd WHTEHCHMEHOCTH WE CEBAZRIEAHWA ¢ Benzane, obecneyueas-
WEAMK TO3HCERWNUWK. Hanwsue npoMoTopa obazatensqHo Ons npucoaniHe-
HHR PHEK-NONAsE0a30, CRAILBAHMA BENKoR — PerynaTopOs TRRHCEDHMLIAGH-
HOMD KOAMNEKCA, MOTOMY W4T TONBKG NP @ORMADOBEHIAN TAkKornd BOMINEKCA
{prc. 4.5) CTAHOBWUTER BOAMOKHEIM CYMTEEAHAE MHGOPMELMK O CTRYETYOHOM
resa.

OToenbHBIE ANEMEHTE PEMYNATODHONA 0bBNacTy reHoR, HEEIBHEMEE SHXRH-
CEOGEME, MOryT DACNONATATRCA NEREL CTMETYDHOR YaCThhd MeHd, Nosanu e

Komnnexn
drxancap TRAHCEPMNUMOHHBIX
| AKTUBATOPHLIA PakTopoR
Giamox
- —
N\ f U/F}D A :
ParyrmiiopHeR 3’" — -~ A . ‘} —
Benok - 4 = IHE III;r.ul"l LK
“ %

e [

e
TATA-Bows MpomoTop FHH=rlun;_-;mi-:ha MposanTop
——

Pie. 4.5, YuaCTHe SHEAH0E00E 8 AKTHBALMA EOMNNEKEE TRAHCE HATILWOHHEX GaSTOR0E!
TATA-GOKE — CRBUMHBEEAN NOCNELOBEATANEHOCTE HYEEOTHAOE B MpooTopHEn
OONACTAL MEH0E SYSAPI0T, BRNONHAKLLAT DErgIRTORHYID Gy HKUMID
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MOK gaxe B HeRd camod. Bonpoc o gwHkumo- DrxancEp
HANBHOM HAIHAYEHMY ITHX YH4ACTEOS MONEEYIbI

JAHE osoH4aTENBHD HE PR, M3B2cTHD NHb, |

YTD IHXAHCEDH YYACTBYIOT B (POPMHDOBaHHK
KOMMMEXCA  TPAHCKPUNUMOHHBIK  GaxTopos

Apyrve peryimropHHE YHACTEH — HHCYISTODE 2y
{OT anrn. inswiate — W30NMPOoBaTh, OTABNATE)
PA3rPaHHMHBAINT COCEOHNE YSACTEH, CONeDRa-
WIME CTRYKTYDHBE KM DEMYNATORHRE MeH, npe- [IHE
NATCTRYA «4yxii= IHKAHCEDAM IKCNPECCHUpo-

BATH HE CROM MeHbs (s, 4.6), MHcynatops of-

HADYHEHD, HANPHUMED, B CHCTEME rNOoBHOBLIX

MeHOE YEN0BeKa, v Ap030dwine W ApyTHx opras Witegynsmiul

HIAIMOB. —

Ha swHELWOHMPORAHHE TeHOB OkaswpaeT  Pwe. 4.8, Npwaen padomw
BNHAHWE O4EHbE MHOTWE Gankd W pwlonyxKneo-  WHOYMRTOpoE — obechedesme
npoTeras. Mpysdm 210 BNUAHME He yEnaapiea-  Y30HpaTenLHOl EATEALHOCTH
BTCA & T8 OTHOGHTENLHO NPOCTHIE CXEME Ong- ' oaHCEROE
POHHOR  PEMYIALWKA, KOTOpwEe HabmopaoTea
Yy NPOEARHOTAHECKHE ORTaHNaM06, Tak, B NOCASOHME rOs BEABNEHO 1 ONMCAHD
BofblIoe KONKMYecTed Benson, oBRANACILIMAE CECRCTEIMH TORHCEDHNLAOHHEX
GAKTOPOE ANK PENEECCopos, Mpd aTOM OHW BOTYNAOT B PEIH00BpasHbe B3aM-
MOOTHOWEHAR APYT G JDYTOM, 3 TAKKE C NDO4HMK BELLECTEAMK, OT Yero 3apH-
CHT KOHEYHOE BAMAHKME 3THX ENKOB H3 AKTHEHOCTL MEHOB — WX AKCNDECCHRA UM,
HAGDOPOT, PENEGCCHA,

HHBiK CRoBaMi, NOLOGHO CROKHOA CETH M3 MHOXECTER METABONHYECKMX
NPEBPALLEHAR, B KNBTKAX IYKADHOT MMEETCH HE MEHEE CROXKHAR CHUCTEMA pery-
NATOPHLEX BIAVMMOOTHOWEHWA. MOoNHOR KADTUHB B8 NOKa BLLE HET, HO OTOENbHLIE
DAKTE YRS MABECTHL, B AaHHYI0 Cesty BOBNEYEHD HE TONLED BENKK, HENOCHEeLL-
CTHEEHHO BIaUMOAeRCTEYOWME ¢ [HK, HO ¥ MHOTHE OPYTHE DELLECTER — BHE-
ENETOMHBIE CHIHANLHEIE BELECTEA, B TOM YMCHE MODMOHL, KNETOMHLE, BHYTDH-
ENETONHLIE W AOSPHLIE PELENTORb!, BHYTDHKNETONHLE NOCPEAHHUKN — MELHATO-
pil, Mo 3THM NPHYMHAM PETYIATORHLE BIAMMOOTHOWEHWS B MEHOME JYKADHOT
TPEfWIOT OTOENLHOTD PECCMOTREHMA M IIYBOEMY 3HAHMA 8 00NacTH BHOKMBHE
M MONERYIAPHOR BUON0rHY, 30ECH XE Mbl KPATKD OCTAHOBMMCH TOMLKD HA MO-
MEHTaX, kacaoupaxca AHK-CBRIbsa0wMy Senkos, BLICTYNADWHE B KavecTae
AKTHBATORCE MK DENPECCOPOR NEHOB,

4.1.1.3. MexaHW3m HHULWALMWMK TRIHCK PANULIAKW FreHOE 3YKapuoT

TpaHckRrMLMR {OT NaT. franscripfio — NepenWceIBAK} npencTaenseT coboi
MNPOUBCs Nepssona HEI.'-I:.I'IE'EI.-E'I'HEHI-HJﬁ HHI:I}I:IPHEI:LII.'IH W3 NMOcCNeqoEaETanbHEETH
AHE B mocnefogsaTteénsHocTe HykneoTvaos PHE, DCyVMecTBNAETCH OHA MyTewM
EOMINBEREHTADHOND CHHTESA PHE Ha MarpvsHoR ueni JHE. O0pazcsatve mMo-
nexynel PHE Ha satpiudcR wenia JHE o NpRHuany RosinnemMedTapHocTie Tak
e, KdE | NpE pegynnEagdE, HE3LIBEHIT METERMYHERS CHEHTEI0N.
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¥ Gakrepui PHE-nonmepaza =yaHa8T NpapyMneHRE MECTO HA MPoMOoTopa
M HENOCPEACTREHRE ChAsnBaeToA ¢ OHK. ¥ sykapuor one obpaiopaHye oc-
HOBHOND MHWLMATOPHOID kosnnekca Ha AHK, #eofxoammorg ons Boex reHos,
Tpebyerca pag Senkoe — oMy GaxTopos TDEHCKEDHMUAE, NRACYTCTEYHILAE
B Mol kneTea.

QOHAKD, KAK VKB OTMEYANGCH, CYLLECTEYROT DdimifHbie MeHm HexoTophie
M3 HHX, HINDAMED NeHbl «OMILIHEND XOIRRCTER>, DECNPECCHADYIOTCH NOCTO-
AHHD, OYTHE — TESHECNEUWDMHHEE — SXCNPECCHEYIOTCA TONLKD B ONpe-
OENEHHEE KNETEAX, TRPETEM — WHOVUMOEnEHE (HANPUMED, chneguuHecemea
rembl, TEHCEDANUAA EOTORLIX SETHRAYVETCH CTER0HAHM A roprMonasa), Kak
M2 QCYILECTENRIOTCA BCE ITH THNR DE"H'.FIHLI.I-"IH? 308Ch Mbl DACCMOTDMM CNELKH-
HUHECENE (DAKTOPE TREHCKRMNLHM, KOMOMHWDYRIWKWECA C SHKEHCEPaMA 1 ane-
MEHTEMK, PACTIONCEEHHERK NEPED CTARPTOBRDH TOYKOA, T. 8. HAYANOM TREHG-
EDRATILAA,

TﬂlH‘#ﬁFﬂﬂlﬂlﬂ'ﬂm grakTopel,. Boe reHb & OTCYTCTRIAE akTOpOE TRaHC-
KPTLMA HAXDOATCA B <BRKMOYEHH0M, UK PENPECCHMPOBAHHOM, COCTORHMM,
THE k8K FTHCTOHOBERE Gankk, obpasymume Hyeneacony, Bnoxupyior ofnacTe npo-
HAGTODA,

B axThBaumn 00H0MND M TOr0 #E TeHE MOTYT YYACTROEA Th DAINIHHLIE MONEKY-
nel. Mpexoe BCEr K HUM OTHOGAT (hakTopkl, CEASLIBAMNLMECR C YHACTHAMM, Pac-
NONEEHHEIMK NERa CTARTOB0H Toukod. OHY 8CTe B0 BOBX KNETEEX, W KOHCTH-
TYTHURHO (ORIATENLHO) FECNPECCADYRMUWMECA MEHb MOTYT HYMOATREH TONRXO
B HIAx.

B apyrve cny=asd MOoneynsl TREHCERPWNUAY CEAIRISANTCA © YOANSHHEMK
PEMYNATOPHLIMKE BNEMEHTEMKA 1 YHECTEVOT B (GOPMHMPOSEHIMK KOMNNEKCE B pa-
aynorare obpasceanua netne JHE. Kaxish takol Benok KMEST No MerblleR
MERE OB3 YHACTER CEAIEBAHHR; onuH — ¢ OHK, a npyrod — ¢ Denkasi, y4Hacy-
EYHILMMK B hOPMWPOBEHNK TREHGKPUMLHOHHOM EOMINEKCE.

Eaxms me obpazom OCylWBECcTERASTCH WE0HMpaTENEHER KOHTRONE 3ECMPac-
chr resoa? 310 dyHkwMA oTpeakos OHK, pacnonoseHHx 6 PDasHbid y4acT-
KX MPOMOCORMB, Jaxe Ha pacCTOAHMK HECKOMbKMN TRCAY Nap OCHOBIHWA
OHW MOMYT BNAATE HE TRAHCKPHNUMED reda. Hanpumap, npucytoctene 8 QHK yna-
NEHHOND IHXAHOERE YEENWHWBEAET B COTHM PA3 MHTEHCWEHOCTE TRAHCKDWILAN
reqa, Tak, red |3'1'J'ID|5HI'IE BECOPECCHYETCA TONBED B HEILENbIE HTROWMTES.
Ero TpaHcKpunuun 3asucuT oT cesaniiannd JHE 8 obnacty npomMoTopa co cne-
WHanNbHEIM GEAKOM — AETHEATOROM, NPWCYTCTEVEILIMM TOMLKD B KENETKAD 31O
THINA,

Perymmauva CEOpocTH TRAHCKPRMLKE WHAYIADENBHOMD TeHA OCYLBCTENR-
BTCA WiHbM cnocofiom, B knetkax-mulleHax MPRCYTCTEYROT HEFKTHEHE e
TODE TREHCKERHILKEE. THW He cnocofiel CEMOCTOATENEHD CEAZLIBATECA C COOT-
HETCTEY DWMMK anemaHTam JHE. CrepomoHeid ropsod (370 sosaTt OslTh, HE-
NoMED, KaKoE-nwio MOMOH BEORB HBONOHYEYHUKDE WK NOROBOA MOpRMOH),
NOCTYNACLHA B KNETKY, akTHBMDYAR 3T0T pakTop, ONPe0enieT CBRangaHue
¢ AHEK, PHE-nonuMmapazold ¥ BCEM KOMNNEKCOM, BbISLEBAEHMMM BKTHBALIEK
TREHCEPHMTLMMN,
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CCHOBHOW BONPOC — EaKMM 00pA30M BIaMMOO2RCTENS DaKTopDse TRAEHC-
ERAMNUMA H MHALASTORHON KOMINEKCE DErYNADYET MHHUMAUWWD — SCTABTCA No-
ka3 Dea oTeeTa, Baxnoe ceoRcTRO REryNALMH IKCNPECCHE NEH0E SYEAPHOT — g
BLICOESA MMOKOCTE, T. 8. MHBOrME BEWESCTES MOCYT BHECTH CEQA BENAL B PEryna-
LUMED TREHCEQUNUAK NP YECROENMK HANMYWS ONA HHX COOTESTCTEYHILLEND YYaoTER
CHASLIBAMMA Ha sonekyne JHE,

Crpyxrypa QHE-caaasiemoiupnx Geaxos, W3 U3N0senHorD Bhille cTang-
BWTCA MOHATHON BAXHEA ponk GENEKOB, COBAMHAKIWLMKCA CO CNEWnprHECEHE
yuacTeam JHE. CyviuecTByioT MHEOMOHUCHEHHEE DENPECCORE M RaKTORE TREAHG-
ERMNLUAA, YH3CTBYOUE B NpOUScoe awi=<PbepenumpoBEn BNETOR, IMODM0HANE-
HOMD RAIBNTHA W T 0, JHEeKTHBHOCTE WE ABRCTEMA IABWCHT OT CROCOBHOCTH
STHE COSMHEHWN YEHABATE KOHEPETHRE yyacTen JHE v cneuwdiavecy B2Em-
MOOEACTEOBETE © HHMIA.

OKAIAN0CEH, 4TO HA OCHOBAHHKY CTDVETYRHbEY XapaKTepHcTHE GONbLUIMHCTEC
JAHE-CEATRBaIOLLAY BENRos MOseT DbiTh CrEyNNMROSaH0 B HECKONbED CoMeRcTE,
CPeOH KOTOPEX HAMGONEE BAMHEMK ABNRIDTCA GENKA C MOTUBAMK | KBK MIBOPAT
MONEKYNARHEIE SHONOMA ). =CNMpansE—NoEoRoT—CoNMpaEns:, =ChMpans—neTngs—
CNUpanb=, BEnKM CO CTOYETYRAMA THITE «HEALMHOB0R 3ACTEREM= M TAK HAILEAE-
B DENEH — sUMHEDBE MaNblbi= (puc, 4.7,

CriMpas — NOBopoT — Crmgalis |

TeALAHOBERIE RCTERKN |

h'

Puc. 4.7. Tunk: Gens0s-perynaTopos SKTHEHOCTI NS0 R
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Puc. 4,8, MoxaHuam BaaneoiefcTarR
DErYFATOR0E S THBHODTH MEHOE
o sonexynol JHE

FerynATopHee Genkn NEWCoeOMHRINTCR k geysusno-a4Hoi JHE. Chegwdaa-
YECKDE CEAZLIBAHWE NPOMCKOOAT 28 CHET B3anMO02icTENA MEX0Y DaaMEANaMI
AMUHOKWCAOTHRK OCTATKDE W OCHOBRHAAMEA OHE. JononHnrensHan crab«nnag-
LA MO=ET JOCTHMa ThCR COSBMMHEHNEM 1 G campnd:u:rc:pamuu CHENETOM, Kok-
THAETHLIE E3AUMOOSHCTENR YIHABAHWA NPOUCAXOOAT NPEXMYLLLBCTESHHD B GOk
wioiE Gopoagge asoieod cniapans OHEK (pec. 4.8).

CylHOCTE BRpHAGENEHOND KOHTPOMA MEHE COCTOXT B ToM, Yta OHK-cerawm-
Baoe GEnEM, Hanpumep BAxTOPb TEAHCKDMIUAK W ENDECoopbl, B0 RMHOMNAX
G aAE BIANMOOSRACTEYDT G AHK Tonske nocne GOOTRETGTRYRIUETD sHHCTRYK-
TEHE".

Ml yE NOIHAXOMANWCE © CHTYELMAMM, NDW EOTOPEX BXTWBALMA TREHG-
ER#HNUHA AOCTUMEETCR Mo MEALWER perynATopHOrD Senka Npy CBRILIEAHWN
O NWFEHGOM Ha NHMEDE OMEROHOE NPOEAROT ¥ WEEPDWOT TAEAA «HHCTEYKLMA -
i HG NpUXOMAT B BHOE BHELLHEND BHEKBETOMH0MD CAMHANG — ropsoHa, dak-
TOPHE POCTA WM MEOWATORE.

FRcoMOTRER EKPETUE ORrEHWZEUMID MEHIE SYESRWOTHYECHHE DRraHAEs0E
H CAOHHYRD MHOMOYPOEHEEYID CWCTEMY PEMYNALMH WM AETHEHOCTA, BEPHEMOA
CEMOMY MPOLEECCY TRAHCEDHNLIAK,

Mocne ﬂﬁpﬂ:ﬂﬂﬂﬂfﬁ*ﬂ TRAHCERQWUNBWEHAORD KOMNNEECE W NONYEHNR  Boax
*REINSEWEHKEY 0T EDHTRPOAMEYKILWME BETUEHOCTE TEHOE pEryNATORHER Genkoe
PHE-nomamMepass HaHMHEET KOMIINEMEHTEPHER CHHTES manekyns PHE Ha ma-
TRpHMHHOA uank JHE, Sto7T npouecc npuEoauT £ obpascEaH 0 TOMHOR Komam
ApYToA rEdopsMaTHEHOR NoMKHYEReoTHaHoR Lenn JHE. Mpr a1om 8 nocngmo-
BaTENEHOCTE HyKNEOTHOOE MOMEKY N PHE nepesooATea M 3K3I0HL, HECYLLWE
MHPORBALIA, W MHTROHBEL

Obpaayiuanca MONEKyNa HOCHT HaasaHune npe-uPHE » iy=snaetca B go-
pabotea. B xope npoyecouirg — aopaboted npa-nPHE oo wnPHE, nposcxrons-
WErD B anpe, Y4acTEr HPE'HF'HT‘-'.. COOTESTCTEYHUME WHTROHRM, BbIDEIR0TCR,
a OoBlme PaloDWBEHHbIMK YYBCTKM, CYMTAHHME C IKIOHOB, “CLUIWBANTCH=,
Tarms obpazom, apenas MPHE cogepsuT TONRKD KONMM 3X30H08, ITM Npesns
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Puc. 4.9, Cnnanrcudr. PUBOSHME BEPESEIOT HEMHDODMATHEHEE YHECTEN (MHTPOHE |
43 MOyl NRe-uPHE. NpH 3T0M CCTARWLMECA MHPORMATHEHES Y anTRA [3830Hk)
ACLLUWBAKTCAR B HYRHOM NOpAGKEe

paznbWUAHHEIE YHECTEW COSOMEAIITGA B Hy#HOM nopRoxe (puc. 4.9). Bocooenw-
HEHHE YR GTeo, mﬂﬂmﬂwﬂﬂﬂuﬂ C IEIOHOA NPE OBpasceaHKd 3DEnoR
WPHK, HALBAKNT CAMGACHHIONM (0T aHrn, SMicing — CPAWWBAHWE MODGCKMN Ka-
HETOE) JmdHa reHa cywacTeeHHD bonswe anuie uPHE. [ns redos, konupy-
Lk GEned, YCTEHOENEHD, YTO MHTROHB! BCEMOE MMEDT HA 5'-kDHUE napy nocne-
OOBATENEHOCTER [T, 3 Wa 3" -KoHUe — Al

AnmsTeprarnersl crnaicunr. Korna & 2003 r £apTHROBEHHE TEBHOME 48—
NOEEEKR 3RESQANCCE, TO QES3ANOCE, 4T0 Y NPEACTEEMTAENSd HAWEM BWOA BCErD
oRONG 25 Thic, reHos. OOHaKD TOALKe GeNsoBbx NPOOYVETOR, CHHTEIMDYEMbIX
B KNBTESK YENOBRWRCKOIND OpraHU3Ma, HAcuMTeiBaoT Gonee 100 Thic. ZKOHOMMY-
HOOTE B WMCNONBINSaHAKM MEHETHHECKOND MATSpWana aocturasetoa Gnarogaps
ANBTEDHATABHOMY CNAaRCIAHTY, HHQIJDDME.LI.HH. KO@HALLAACH B MEHax Hawbones
CAOEHD YOTROEHHBIE ORMaHAIMOoR, NDOYATHESETCA M- DaIH0sy, W B DESYILTATE
STOMD MEH MOKET EOOQWPOBETE HE O0MH, 3 a8a vwnw bonee Genkos (puc. 4.10).
Hanpumap, ¥ 4enoBESEH, K3K CHWTADT YY4EHEE, ANETEPHITHEHOMY CNAACHHTY
B PAIHB TRAHAX NOLESDragcToR TOW SeTECDTIH NeHoB,

ANETEPHATUEHE CNNARCHHT, ONEPWUPYR OMPESHAYEHHEM  BOCOPTAMEHTOM
MEHODE, MPMBOOMT K CTEYETYPHEM M PyHELWMOHANEHEIR PEINMHARM REZHRN
TEAHER B QRraHAIMe, Kposme TOM, kKak NOMEranT MCCNERCRATENM, CHHTES Ha
OAHMX W TEX XE TeHax pasHolX WPHE 1, cneaoBarencio, pasnvyHblx Denkos
OBYCNOBNWMBAET PAZNWHMA MEXOY EMIAMA OEraHMAMOE GO CHOOH=MM HEGopann
M2HDGE.
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Pic. 4.10. BapwadTe 3penoid WPHE, 0fpasyiilieci & DesyNeTaTE ANETEpHATARHOND
CTNARCAHTA Npe-WPHE B KNeTKax pasHex TkasenR

Takws 0OpaE30M, B PEIYILTATE TREHGERUNUHK 1 cnnadcuHra — nopaboTen

NEpEMHHONG TRAEHCERHNTE (Npe-uPHE) — ofpaaywotocA spanme dPHE, roToewe
YHECTEORETE B KAYSCTEE MATDHLUE B MPUECEE TRAHCNALMIA.

—_— ' ONOPHBIE TOYEKW

B B CTpyRTYRHER EHAX JYKAPMOT HEPeAYnTon HHOOPMATHEHNE yHacTkn OHK —

SEA0HE M HEAHOODMATHEHES NOCNEA0ESTENEHOCTA HYKNBOTWEOE — WAHTROMEL.
Y DAKTEDUA 1 BAPYCOE MHTROHDE B NEHAX HET,

MHQORMATHEHOGR MACTH Mesd SYRApUOTHHMECEUY OPFraHBEamMon, Kas Wy NpoEapE-
OTWBCEHY DRTAHWIMOE, NDEQWBECTEYET NDOMOTOR — MECTD CEAInBAHWA PHK-
nonMepads c JHK.

Huono ¥ AHY TREHHEE BECTON GRaHWE HHTROHDE M 3K30H0E CHEusfiWYHE 0L Kaxan-
roreHa

Ha rpaHsUEx IE3080E | MHTDOMOE PECTIONDEEHE CNEEMEYECcErE METEW — NOCAE-
OOBATEALHOCTIA HYENSOTHINE,

TRAHCKEANLLHER BE3RIBEIOT NPOLUECT NSNeEnna MHPODMALMK M3 NOCNELDEATANEHO-
CTH HyRNE0TOCE [KonoHoE) QHE B NocnenosansnsHocTe 040H0S MPHE,

DONA HEHARE MPOGECCSE TRAHCKDHIMK SYEADHDT HeODMoMMAD, WTols Sfopsupo-
BANCH CAGMHER TREHCEPHNUMDHHER KOMINSEC PETYNATOPOE — GENKDE W HYKNS0-
NpOTEWENE.

dakTopasy, ofycnopnyeaciuMey CHODEY TDAMCEDMANUMOHHGID KOMIBESKSA, MOFYT
BECTYTE Th FOEMOHE, hasTORE POCTE WIS T HS BHEENE TOYHES BELLESTTES,
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1 [aiiTe onpeganasne NOMATHRA “rBHs,

2  Easne 3HAYEHWE WMENT HeWHHODMATHEHES NOCNEoBATENEHGETA HYSNEaTHOOE
E T8HE, reHome?

A DB CAKLBTENLCTEYST QOMHAKDANS DACNONCEEHWE HI0OH0A M MHTROHOE B MeHax,
ONPEASHBOLE EASUTHE GOHOTD M TOND & NEMSHEKA Y ORTaHNSMOo8 DESHEE BHO0E
[ FORAOAOTER HEI TEHE)Y

4 B s8r B BUONTES DEZNHYWA B CTROEHEH npa-nPHE 1w nPHE?
8  DnuwnTe ¢ oxXapakTepHayiTe onk pEryRATORMEE VHRETEDE MEHDE,

6 Y70 TAKOS MeHb s QOMBLBETD X0SRACTEAT PRCokakTe, KaKodal MPEHUANE HX 36O
NEECGANA.

T Kasde perynimopssie CHACTEMBl DRrAHMA3E MOTYT DEA30IEATH BAMAHWES HA AKTHE-
HOCTH reHO8™

8 Hazoawre wzeecTHee sas JHE-cosasmaopss Gangd, kOToRREES MpMSEEManT yua-
OTHE B SXTHEALMK 1 NPEERAIEHEE SECNPECCHM NEH0E SYESADWOTHYBCKEY BDraiea-
MOE,

4.1.1.4. Mexanmam ofecneyeHiia cMHTe1a Banka

Cneaymill[i 3Tan GUOCHHTESE — MNEpeBEQa WHIPOPMEUKK, I3EMOHSHHDR
8 NOCAe00EATENBHOCTIA HYKNSOTHROE (0 08aTENEH0CTH EOA0HRGE] MOBeRY-
net MPHE, B nocneaoESTEneHECTh BMAHDKKCIOT NONUMMENTHAHDE LENW — TREMs-
nAyEs (or naT. fransialiio — nepanaya).

¥ npokapror (DaKTEPUR), HE WMEKNILWE oQOopsMneHHOrs Anpa, priocome
MOTYT CBR3LIBATECS © BHOBE CHUHTEIWPOBAHHEGR MOonekynod uPHE cpazy =e
nocne ed orgensHien o7 OHE @ne fase 00 nondong 3aseplieHen ee cuHTEsa.
Y symapuoT MPHE cHasana pon#Ha Sume QOCTEANEHE Yepes AnepHyD obanouky
B uuTonrazssy. MNepeHot OCYLWACTEMASTCH CHeUMankHEIMKY Gankamu -nepeHnC-
YMEDMK, ODPAFVIULIAMK EOMINEEC C MONERYNoRA PHE, Kpoue Tpascnopta uPHE
E PHEOCOMBEM, OHW 3aMmanT MPHEK o noepesnaduens AedcTEMS LWTOMnmnaa-
MATHUECKIE epseHTos. B uToNNasMe H3 00HomM 13 KoHUoe MPHEK (wasedHo Ha
TOM, © KOTODOND HAYMMHAACH CHHTES MONSKYN= E AQpe) cofvpasTtoa pubocoma
W HAYWHASTCA CHHTEA NonMNanTna (puc. 4.11).

PrlocoMa NepemMewaaTcs No Monekyne WPHE He NnasHs, a NpepbisucTo,
TRMNNET 38 TpMnaeToM. Mo mepa nepameeHyA prbooame No Monexyna WPHE
B NONANENTAGHOA UeNoYke 00HE 38 Op4yW0a NPECTREHBRNTCR aMHHOKRCNOT,
COOTBETCTEYHIWME TRMnnaram wPHE. TodHoe COOTEETCTEME BMUHOKWCAOTE! KO-
oy TpuneeTa WPHEK obSecneqsweaarca TPHE. Ona kasnnd amMuHOKHCROTE CYLLLE-
CTEYET CB0A TPHE, OfidH W3 TRMNISTOR KOTORoR — aHTHKOOO0H — KOMIMesaeHTa -
pEH CTROrD OnpEnsansHHoMy Tpunnaty iPHE. Touko Tak X kasnoi aMUHOKWMG-
NOTE COOTEETCTEYET CBOA (DERMENT, NEHCOSaMHADLLME 28 K TPHE,
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Puc. 4.11. Cxema nocne o BaTaNbHbN STANDE TRAaHCImLMWA:
B — unnLpaLpR; B—B — anokraumn; [ — TepsiiHaL W
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MpWCoaaHsHaHAR BMARGEACTOTI
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TPHE, macyuas
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G EnAnHOM WPHE
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Bricaoboxaanma TPHE
&
—

Puc. 4.1 LEPOOONEEHER ). CHeME NOCHEO08ATEEHEE 3TANGE TRAHCNALMK:
A — vHALpaELE, B—8 — ANOHTELWAR, [ — TEDrHHRLME
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CERAHHOA © TPHE

Cnanyoluaa TRPHE,

HECYLLAR
Artroacn oty Cep

I
Pic. 4. 11 {NpoooseHse ). Crema NocheosanenbHs STancs TRaHCIALLHK:
A — wnupalwn; B—B — anosraumn; [ — Tepaivesauun
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Puc. 4. 11 {okoesiaqse). Crera NoCNeanaaTansHslE STanGE TRAHCNSAL MM,
A — WHWALAEL, B—B — snoHrEuas; [ — TepriHauMs
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Pue, 4.12, Cxemsa paamizaumy HacnegoTEeHHoH wehopwmaumw

OOUEA NPUHLKN NEPEOAYH HACHEACTEEHHON WHROPMALKK O CTRYKTYDE
GenxoBsLE MONEEYn B NPpoOUBCoe DMOCHHTEZE NOAMNENTHOHOA Land NpencTan-
EH Ha pucyHEe 4,12,

Mocne 3aEepWeHWA CHHTEIa NONWNENTHEHSA UENouKa OTOENMETCH OT Ma-
TR — BOEEY b WPHE, cBOpIMMBIBTCA B CADENE, & J3ToM npModpeTasT
TEETIHYHYH CTEYETYDY, CRONCTEEHHYHD JAHHOMY BEngy.

Monekyna BPHE MoseT MCnone30BETLHER ANA CHUHTEE3S NOMMNENTHO0E MHO-
MIERETHD, T3K ¥e k8K prbocoma. Onucadvs TRSHCNAUME H TREHCEDANLMA O3HO
A0ECH CHBHb YNDOWEHHD, EJ‘IE,EI.},'-ET NOMHNTE, YTO GHOCHHTES BENKE — NPOLEcc
UDEABLMARAHO CRONHBA, CRAZAHHBLIA C WURCTIAZM BAHOT AN (DEDMEHTOR 1 3ETDETOA
BONLLLOND KOMHSECTED aHeprii, NopasuTensHan COMHOCTh CHCTEMb! BIAOCHH-
TE33 1 BE BHCOEEA SHEPMEMENCTE ODECNEYMESIIT BRCOEYH] TOYHOCTE WM YIODRH-
O0YEHHOCTE CHHTESEA NoNMNanTioos. BaxHoe 3HaveHue B 3ToM cofaman uMaseT
MRCEROARATER b HOC T SEIHN MOMTEEY L HPHE,

CtabuneHocTs HPHK M KOHTpONE 3HCNPECCHM FEHOB. XOTH 3HAYEHWS pa-
MYNALMK TRAHCKQWALUMA MR SKCNPECCHKM NeHDE 048HE BENWED, CTAGMALHOCTH
MHAMBMOYANLEHLE WPHE oTBOOWTCR HE MEHSES BARHAR ponk. Hawe scero ceo-
pPOCTL CHHTe3a Genka oTpaxaeT konvuyecTse obpaszopapwedcs WPHE. Bpema
CYIBCTROBANMA WPHE NpokaprorT orpaddseds 2—3 MuHyTase, BhicTpoii
obopor wPHKE no3sonseT onNepatvMeHo PRAMIPOBSET: HA MEMEHEHWR CRank.
Y MNEEOMMTRAL BPEMA NONYAMIHN MHOWEMOYANEHER WPHE coctaenaRar ot
10 syt go 2 e, Perynaropdea Gengy 0bb4HO X0QMDYHITCA KOROTEOMABY -
s WPHE, Bessn NomeEHsHe KOToDwx 00uMiG COCTaBNAET MeHees 30 mubyT,
Takum oBpaaom, KNETES conepsHT WPHE, cropocTh paapyiieriva KOTODRX pad-
mrEHE.

HecmoTpsa HA NOTEHUMANEHYID BAXHOCTE cTabuneHocmn MPHE, npouscc eg
PACAEOA M3yHeH B MIPE3a0 MEHBWEH CTENEHA, Y8M CHUHTES W BrD PEryNALMA,
HEMHOM AEBECTHD W O QEpMEHTAR, YSRCTEYHLLAE B NROUSCCE DAcnana, GOHa ke
HEKOTODBME MEXEHMIMb, ONPE0ENAOWWE NPOOONEATENLHOCTE KuaHn HPHE,
YEE YOTEHORMEHE.
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CTpyETypel, onpegensowme crabune- HPHE

HOCTE WPHK, ¥ WX pone B Pperynsuue & T

sxcnpeccwn, Moyt Boce WPHE (3a wkc-

Enednen MPHE ructodoBeix  Geneos)

WMEET NONMANSHWUNOERI "XEOGT= {none- (S

.ﬁ..u};mtujl ﬂﬂHC‘D&ﬂH‘HﬂHJLLI.HﬁGH B J-g0H- Puc. 4.13. Monexyna nPHE rvc-

Uy NEpEe BbiIXOA0M Monexynbl PHE na ag-  TOHOBLX BEnkop Ha 3'-KoHLLE MMeaT

pa (puc. 4.13). CqumaeTcA, yro none-A- HEOOMBALYIO NOCEA0EETEILHOCT:

«¥BOCT= 3awMwasT MPHE ayeapwor ot R, il A S TN e
cr namA. B hopwa onpeaanaar

ORCTROR Aerpanauni. PApylienne NoN- o e e

AMBHHMNOBOND  YNACTED  (QEaneHWWMDoBa-

HME) 4BCTO NPEEQUeCTEYET pacnany MPHE.

Ve obBapysed Ganox, CERIEIASNIWMACH © =XEOCTOM: NOMM-4, TOPMO3A TEM Ca-

MbiM paapywetne HPHE c 3'-k0HUa MONEKYNN, HO MEXaHIXIM, NOCPEOCTEOM KO-

TOROre Mond-4 3awmpiaeT WPHEK, petaneHo He swacHed. [peanonarasoT, Yo

noau-4 BRWAET HA TRAHCNOPT, TRAHCRAWMD W pacnan mPHE.

¥ MPHE recToHOB MOnn-A-«XE800T: OTCYTCTEYET W CTA0MALHOCTE 3THX MONEe-
KV ONPEAENRETCA NETNER Ha 3'-KoHUE, THHTES NMCTOMOB HEODXOMAM TONbED BO
BEesan S-Neproia MHTepGasbl MATOTHSECKDND WMKNE IEARWOT, KOS NDOWEKD-
OuT crHTead JHKE » chbopxa vykneacom. FNEHel MMOTOHDB TREHCKPpWIHMDWOTCR BO
Epetn S-thazul, HO B G-thaze 3T0T NPOUECT NPEKPALLAETCH, M YPoBeHE WPHK
FHCTOHOBLX Benvos GecTpo nagaeT. MNocnenHees oDycNOBNEHt TAKKE COKDALLE-
HARM BREMEHE NOAYHMIHY KPHE ¢ 40 0o 10 mesyT,

CuxTea peusnTopHoro Banka TpaHCHEPRMHE NPEACTRENAST SWE OaMH NP« -
mep Torg, Kax oTAEbuneHocTe WPHE perynupyet cudres Genes-pesentopa,
OTBETCTHEEHHOND 33 TOARCNOPT KENes3a B KNeTer. B 3" -HeTpaHcnypyemon obna-
CTW WPHE ecTh rpynna Wa nNatH NeTerh, HIJWBaesman KeneaouyecT BN TENbHbIM
anamaHToM. B orcytoTEMa xaneaa oHa ctabunnzupyar nPHE, yeEenvmumzan Tam
CHMBIM CHHTES PELENTORE W NOBLILAR NOCTYNNEHWE XEneza & knetey. Mpwn Ha-
EOMASHKMA #EMEE B ENETRE RENEI0YYBCTENTENEHBIE SNEMEHRT YTORYWERET CTa-
BHNLHOCTE, Y4T0, K3K NOAAranT y4ipme, nenaet wPHE aocTynHoR one paciye-
MRAKLEN 88 pHEOHYENER3EL.

Eopomeomuveywme WPHE soryT cogepsate TAE H3ABBEEMBE NOCRenOEd-
TENBHOCTIA HECTADWMLHOCTH, KOTOMDIE CIRAT CHIHANOM N8 'EEII:\-IE-TFII]I'D [AG L
neeHys MPHE B knetee, CTpysTypHoR ocodenHocThld MHOME HecTalnibHbx
WPHE AsnfReTcA CYLLBCTEOBAHME OOramsx SAEHWHOM 1 YRALWIOM BNEMaEHTOE
B 3'-HeTRaHCNMpYEMElx 00NACTAX MONSKYN. 3TH 3NEMEHTE B pa3Hex HPHE He-
CULMHAKOBL, OOHAKD Y KARN0MD M3 HXX 8CTh NOCNEA0BATENLHOCTH AY nnuned no
MEHBIIEA MEDE B 9 HyRNEoTUA0R, THM-TO, KakK NoRarasT 'jl"lEthE-‘. 11 B3 EaT
necTatunnaaumn nPHE.

MexaHnas, onpananaowmui ctabunenocTs MPHKE B knatee, cnoxen. B no-
MOPHERWE K HIMNDEEHAEMY Bhillhd OTMETHM, ST RO MpMOHcE Onsslanaert
VCTORYMBGCTE WA, HANDOTHE, HECTADMNBHOCTE CRgumwhuseckny MPHK, a prery-
nALUWA 88 PAcNAnA NPeOCcTAENRET Ccodoi 0OMH M3 BRMHEN METOOOE KOHTRONA
3d FECNPECOMER reHoa.
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OMNOPHEIE TOYKW

# TpaHCEpINUNA NpEGCTARNRET GO0 nepeson, HHgROpRMALIAN HE MOCNRLDBETRENLHD=
CcTw WyKneoTwooe (konovoa) wPHE B nocnegoaaranuHOCTE aMWHOEWEIGT Noaumen-
THOHCE uEnK, OHE OCyLIBCTRNRETGH B aKTHEHGM EEHTRS prbncosts,

B Pubocome oSECnesdBanT NocNEMosaTENEHER MoO0oR aH THKGNOHOE TPHE & kooo-
Hamt WFHE.

®  EOHTROMNE SKTABHOCTH MEHOE HA yROBHE TRAHCHuWE CHeCcneqdsasTs paand-HoH
NPOOGNEATENEHOC TR sXU3HE: Moneyn WPHE, Ha @omopysd BRWAKIT PErynaTop-
Helg faKTOpsl (MQpMOHB), B TEKEE KOHEWHRE NPOOYyeTe OBATENHOCTHM Camonn
FEHE.

.-""-.-_--_ _--_-""‘--q.
< BOTPOCHI M 3AZBAHWA [N NOBTOPEHUA >

1 Eak ocyliecTENASTEA MPOLSGE TRAHCAYHE T

‘& Pacceasomre 0 pond pPHEK B obecmees iy KDMNNEMEHNTADHINT CERILIBAHNRA E0O0OHE
wPHE ¢ avwmieononom TPHEK

2 e NpOBCETAT MPOWBCE TRaMEmLME F

4 KALOBD IHA0SHEE  NPOAOIEHTENEHOCTH @it WPHE B MSHEOEATENEHOCTH
KETRA?

5 1o coBOR NpescTARMmOT FeHE TPHE i MPHET DNWLnTe, k3K peanmsyeTen MHgop-
PABLIAR O CTRAKTY [ STHK MOEEyI,

-
v

4.2. SHepreTuyecknin obmeH — katabonunam

ek MNpousccomM, NROTHBONONGHKALM CARTEIY, ARNASTCR QRCCHMARALMA —
CORDEVTIHOGTE  DEAKUMA  paclennedna,  [pn pacuwennesd  AbiGoKosan-
NEKYNARHbEE COBIMHEHWA BRABNASTCA IHEDTWA, HEOOXO0WMER ANA  Peakuni
GuocuHTesd. MoaToMy OWMCCHMHNALKID “acTD HASLIBRNT eWE AHERreTHYe-
CEMM OD8eHOM KRETKM v karadomaaos (o7 rped, katabole — paspyiue-
HHE),

HHMIFECKARA IHERMAR NATATENBHDIX BELLECTE IAXMIOYEHA B PAIAMMHDIX KORS-
NERTHOIX CEAIAY MEXDY ATOMAMN B MONEKYNAK ORFAHWMECKAK CORMWHEHWA, Ha-
NpHBMED, NPA D3PBGBE TAKDR SAMHSECKIN CEAZM, Kak NENTIHaRaR, ocpobom -
eTcA rong 12 k= mons, B rmoxoas kONHYecTBe NOTEHLKANEHDR AHERMAK, 33-
EMOMERHGR B CER3AX Mexdy arosasae C, H w O, coctapnmer 2800 xix/moanb
Mz DACUIENNEHWA TIDKGEIN IHEDTWA BROENAETCA NOITANHG G YNACTAEM PANE
GEDMEHTER COMMACHD MTOMDDOMY YRERHEHMK:

CgH 0y + 605 — BH,0 + 600, + 2800 k.
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ST | o
O=PF—0
Al®| O

e MakpoaprsiBEznd SEASA

O=p—0 "

At

—
Pt .14, Crewd CTRoSHWR AT

HACcTh MERMK, DCBODOXOASMOR W3 NUTATENbHbIX BRLBCTE, PACCEVBARTCH
B hOpME TENNOTLH, 8 YacTh SKKYMYNHOYETCH, T. &, HAKaNNMEASTCHA & GOravh
IHeprUeR BochaTHbix chaanx ATD,

HMrenHo ATD oBecneunBasT IHEDTHEN BOE BN KNETOHHBIE iy HKUwi: Gwo-
CHHTES, MEXIHIECEYID Da0OTY [QENeHne KNETEW, COKDALLeHNE MBIWL), axTip-
HEIA NEREHOC BEUECTR Yeped MemBpats, NoLOSpEAHNE MEMEDaHREID NOTEN-
LAANE NEW NPOBSaEHKE HERBHOND WIMMYNLCE, BLUIENEHNE DaINHuHby CeKpe-
TR,

Momsexyna AT COCTOMT W3 A30THCTOND DCHOBAHIMA A0SHHHA, Caxapa puio-
At W TREX 0CTaTROE focdopHod KoenoTe (prc. 4,14), AneHun, pubosa ¥ nep-
Bbif docdar obpazvior aneHcsuHMoHspocgar (AMD), Ecnu & nepeomy oc-
ATV NPUECOSAMHASTSA BTOROR, NOMYESETCR a0eHoIMHIMpocdar (A0D), Mone-
EYND © TPEMA OCTATEIMH GOCgOopHOR EMCNOTH A0eH0IMHTRMgocgaT (ATE)
Hawlones sHeproséuea, OmienneHse oHueporo gocdara ATD conpoposaaeT-
oA Beinensrdest 40 gl smacto 12 g, sngensesels NPH Pa3pess KAMWSE-
CHEMX CEAZEN Oy MOneKyn.

Enaropaps GoOraTeiM SHEprMEA CBA3RM B Monsgyna: AT, kneTka MOsaT Ha-
EanNnHMEaTs DoNLLDE KONWYEeCTED HIZONE B DYEHE HeDonLWoM MPEOCTRAEHCTER
M PRECXOADBEATE 28 No Mmepe Hagobiocts. Cuames AT OocyluecTBNAETEA B MWTO-
ZoHapuaAx. OrTyoa monegynel ATE NoCTYNakT B pasHBE YHACTEW KNRETEW, obe-
CTEYHERR SHERTHER NPOUSCCH XM3HEQEATENEHROCTH.
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Mkl IHEPrETHYSCKONe oBMeHa. JHEpreTHYecEni obimen ol Ho AENAT Ha
TpW arand. MNepeslil atan — NaoroToEMTENEHEIR. Ha arom 3Tane Monexynel gu-
M NONVCAEXApMODE, HUpoE, OenKos pACNaaEITEA HE METKME MONeEYNkLl — [NH-
KO3Y, TNHLEEDMH 11 3MPHEE KWCNOTE, SMAHOEMCIOTE, 8 KPYTHEE MONBKYNE Hy-
KMEMHOBRN KMCNOT — Ha HYyENS0TIHbI, Mp 3Tk BEARNRETCA HEBONLLUOE KO-
SECTRD AHSDTWE, KOTORDaA DACCEWRSETCH B BH0E TEMNOTH,

Bropold aran — GacescnopoaHeid. OH HAZLIBIETCA TAKXE SHISDOIHLM
ATEXEHEEM {THEOARIAON] ek Goosedden. TeppnH Opasarues 0DelHHO MpK-
MEHAIDT N0 OTHOLWSEHWD E NPOUSCCaM, NPOTECAKNWKEM B KNETEEY MAKpOOpra-
HAIMOB WKW DACTERMA, Ha 3T0M 3Tane BSWECTER NPH YNEcTHE QepseHTon
NOOBELranTCA OSNbHEAWISRY DECUENNeHHE, Hanpahaes, B Mbliax B pEsyib-.
TATE AHAIPOOHOrD ORMEHAA MONSEYNE MMOEDSE PECNAOAETCA HE OB8 MONEKY-
Nl MUPOBEMHONPEAR0RA KuonoTe (CH 0. ), xoTopee 3aTeM BOCCTAHABENMBANTCA
B MONCHHYED kucnoTy (C.H 0 ). Peakuns paciuenneHun Mesossl COnpaEeHa
C peaguMel cuHTesa ATD wa Gochoprol kuenoThl 1 ALM. Cynsaapya, nNomy-
SR

CyH .0, + 2H,PO, + 201 »
g E'EEHEGE * EAT':D * EHi'Dl

¥ pponceesex MprEos Monekyna miokois Ges yYacTHA KMCNopana Npespa-
WABTCHA B STUAOELIA CHWPET 1 QWMOKCHT YTNepona {(cnvproeoe Gposedma )

CyH 120y + 2H,PO, + 2A0D 4
—» 2CH,OH + 2C0, + 2AT® + 2H,0.

¥ DpyYTAK MMKDOODraHMa MO ﬁpﬂHEHHE MOKET JABEPUATHEA ODPAI0EIHNEM
AUSTOHR, YRCYCHOR BMCNOTE W T 0,

Bo poex cnydyanx pacnan O0HoN MOoneEynel rNokKDEs conpoeosknaeTes abpa-
zoBaHHEM AByx Monekyn ATH. B xons GEcEMcNoponHore PacllenneHHa mkgo-
3kl B BMLE MAKPOIRraYeckol cenRzn g sonagyne AT coxpadsertcs 40% aHep-
M, @ OCTaNBH2A PAacCeMBAETCA B BALE TENNOThI.

TFIIETI-'IFI ATAN AHSQrETHISCKOND OhMERE — CTamEA &Sﬂflﬁ-'-rﬂn"ﬂ AbdHSHHET, WA
KHORODUTHOND DECLEIREHWA. Papuume atof CTagun sHaprats4eckoro obmeda
THICKE KATANWIWPYRTCA depMedTami. Npu gocmyne Kkuenopoaa € knaree obpa-
Z0BSELUMECH B0 BREMA NEEOLOYLIErD 3TANE BEWSCTED OKMCNAMTCR A0 KOHEY-
i NpooysToE — HaO v GOy, KHeaopoonoe Obixanse CONpoBosIaeTcr Shine-
neres DoNEUoID KENWYECTED IHEDTHKH W AKKYMyNAUMER et & FADRERY N ATD,
Mpy CKACTEHAK OEYX MONEKYN NMAPOEMHONPEOH0E kwonoTthl obpasyworos 36 smo-
nakyn ATdr. CnegoeaTEMLHD, OCHOBHYH P0G B 00SCNEYSHMK KNETEN 3HERMER
MrpasT a3poiHDE ORXaHHE,

MTakK, B X00e AHEDTETHYECKOND OBMEHD NDW NONHoM OKKUCNERRH GIHOA MO-
nekynt rmokoss oo GO, v H,0 obpasyorca 38 monexyn AT (2 monexynb
B NpOUSCCE MMEEOnMaEa 136 — B npouscce GapobHoM OuxaHin ).

Mo cnocoby NATEHKR, T. B. NOMYYEHHA GHERMA W BELLECTES, BCE ORrEHNEMbI
OENATCA HA OB8 TPyNns — BETOTROHBIE M FETEROTROEHRE.
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4.3.:5 AsToTpodHbIA TUN 0bMmeHa BellecTs

L.

Aamrpmim — ITO ORFAHAEMB, GCYLWBCTRNARIWISE MATAHHE (T, & NoTy-
YAKALWE FHERTHE0) 33 CUET HESDTAHMBECKHY COBOHHENMA. K HIAM OTHOCATCA HE-
EOTORRE DAXTERAA 1 BEE 3EN8HLIE DacTaHEA. B 3aEMCAMOcT OT TOrD, $83K0E 1e-
TOHHWE AHETHMK MCNONERYETCH BETOTROEHEIRMM ORTEHWIMEMK ANE CWHTE38 OpRrd-
HIYBCKHN COBIMHEHWA, X IENAT H3 OBE FEyTINGS GoToTROGm: 1 Xess0Tpodisl.

Ana GoToToohoR WCTOMHIEKOM IHEDMH CNYSHT CAET, 3 XEMOTROE Wb
IYROT AHEDrAK, DEBDESDH.D.E.#JLIJ.WC‘H MPKW ORACAWTENEH O -BOCCTAHOBWTENbHRIN
pEasUHAL. JEnBHRE pacTedHvs sRMATCH doTompadard. Npu nomowy coaep-
HAEMICH B XNOPONNAcTax nopodsinng oHA OCYIUSCTENAKT hOoTOCHHTES —
npeaﬁuaamaﬂne CRETOROE IHEDMH B 3HERMNAD XA M KNL CHAIER,

PoTOCHHTEI. POTOCHHTERONM HA3REAKT DOpEZ0EAHWE DRIEHMYSCKHE {1 HEOR-
FEHHYECKIAX] MOBEKYN W3 HEODTaHWHECKNY BEILECTE BHELWHEH Cpaakl 38 CHET KG-
NOALZ0BIHWA SHEQMMH CONHEYHOMD CEETE. JT0T NPOUBCs COCTOWMT W3 OByX
$As — CHETORORA ¢ TEMHOBOW (Puc. 4,18),

B ﬂl#fﬂlﬂﬁ'm KBEHTH CBETHE — POTOHR — BIAWMOOSHCTEYOT G MOMmRKY-
namy ¥nopotnna, B pEIYNLTETE YErD 3TH MONSKYNE HE OHEHR KOPOTKOS BREMA
nepexanAr B Gones Goraros aHeprued TAK HE3eIEEEMOE Bo30YEOEHHOS CODTOR-
HIE, JaTem M20uTOYHER AHERMMA HACTH BO30yA0EHHEL MOnEXyn npeabpasyeT-
CH B TENROTY MWW WCNYCKSETCR B BMOS cBeTa, .ﬂ.py'ra.n 28 YALTe NepSnasTCR
HMOHAM BOOORO0a H | BCera MEemLLIMMEA B BOOHOM DECTRORE BCASOCTRIAR QMC-
COUMALIMH BOAR

HyD <> H* + OH-.

OOpa3cEABLUMECA aTOMM BOOOPO0a (HY) HENDoONHD COBMMRRIITCA © OpraHn-
YECEMMM MONEKYASMH — NEPEHCCHMESMK B0gopooa. Moss nagpoecuna OH- oT-
O30T CBOW ANBKTROHE QJWTHM MOREEYNaM W NPEEPALEDTCA B CEobogHRE pa-
OrEans OHY, Pagukans OHY paavmonelcTeyioT Opyr C OpYromM, B peaynbraTe
YEFD ORPasVIOTCA BOMA 1M MONEKYAADHBIA KACHapa,

40H -+ O, + 2H,0.

Taenm 0fpaznm, HCTOMHHEDOM MONSEYIARHOM KMCnopong, obpa3yvauerccs
B npouecce $oOToCUMHTEZE W BROSRAKIWETOCR B ATMOCG=DY, ABNASTCR BOMA,
DECIIBNEHUSACA § DeYVNbTATE POTONMIN — DAIN0NREHAA BOLOL MO BAAAHWEM
CReTA. Kpose QOTenHaa so0p, SHEQMMA CARETA KCNOALIYETCA B CASTORON hase
AN% cHHTEsa ATD w3 ALD o GocdaTta D23 VWacTHS KMCNOpoOLa.

CiNECaHHEN BRILEE NpOUSCE OYeHs ShhekTHEHEIR: B ¥noponnacTay ohpazy-
ercA B J0 pas bonswe ATH, 4em B MHUTOXOHOPMAL TEX B KENSTO C YYACTHEM
EMCNOpOas, TakumMm MY TER HARANNABSETON AHED4A, HEODxO0MsAan LN NpOec-
CAOB, NPOECKEOALLLKY B TEMHOBOHA I:I:IE&E POTOCHHTEIR,

B xOMNNBKCE XMMHHBCKAE JEARLWR TEMNORONE (DaIsl, LNA TEUEMAR KOTODbIK
CEET HEe ODAzZaTensH, KNOYeEe MECTD MaeaT prbynoanawocdar kak akuen-
Top CO,. B 3Tux peakuwsx YHECTEYDT MONERYNs AT, CUHTEIMpOBEHHLIE BO
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B>

Nwer

CreToRAS aza Tewmsoean aza
B IpAHAX & CTROME
KB pONAAETA LAOPONAACTA
I. PACIIENNEHSES B0k 1. CHHTE: YTREEONDE
Mo, AEACTEAEM CEETA
{ebaTanual P Coy
Cmey .JII" |r
=1
| |I
IIl
\ _HOH

N CuHTEa AT

I 3
Prc. 4,18, Copma oToousmean

BREMA CRETOBOR (azhl, 1 aToMel BOLOE00a, 00RAI0BABKECS B NPOUECCE Do-
TOMAED BOSL W CRAZAHRLIE C MONEKY N8 MA - NEDeRDCYAKEMA,

GC0O, + 24H° —» CyH ., Oy + 6H.0.

Tax AHEDOAS CONBEYHOND CReTa ﬂDEﬂﬁpE.ﬂy‘ETﬂﬂ B FHERMARD KM NECENX CRA-
ZEH CNOEHBLE OPrEHWSSCKENE COROMHEHWA,

Kax y¥8 OTMEYANDCE BhillE, NoboMHEM NPoOyETOM GOTOCUMHTEIE 38NaHkIx
PACTEHKA AENSETCA MONEEYNAPHEIR EMCNOPOA, ShUOENAEMBIA B STMOCHhepy.
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CeobonHesi KMCNopon B ATMocdaps ABNASTOR MOLHEM hakTopom npecbpazo-
EAHMA EBWECTE. Ero noABREHHE MOCAYEWMID NEPE0NOCENKDN BOZHHEHOBEHWA HE
HAEwWeH NraHeTs a3p08Hor Tna obuveqa BBlBCTE.

XemoouHTed, HesoTopae BakTepHi, NAWEHHbIE Xnopodianna, Toxe cnocolne
K CHHTESY OPTaHMYBCEME COROMHEHWR, NP 3TOM 0HM MCNONBIVIOT SHERIHR -
AKLMA HEODTIHMYBCENE BBWECTE, MNMpeobpa30BanHe IHEDTHH DEIELIAR B XMM-
YECKYEY AHERTHIY CHHTEIMPYEMBI OPTaHWYECKHMY CORIHHEHWRA HASHIBANIT XEM-
CHHTEION, JT0 ARNSHWE Grand OTKPLITe PYCCKWM Mukpobuonorom G, H. BUHo-
roanckmss | 1887).

K rpyning xessoTpodos, Wi asToTpodoE- RerMOCHHTETHEDE, OTHOCHT HATDM-
PHLHADYIOWME DAKTERWR. HEKOTORbIE M3 HUX MCIONBIVIOT IHEDIARD 0XHCHEHHA
AMMHAKR B AI0THUCTYIO KMCIOTY, APYIHE — IHEDCMK OKMCNEHWA A30THCTOR KNG:
NOThl B A30THYHY, MIBECTHR XeMOCHHTETHEN, YCBAWBADLME IHEDIHKD 0XHCNEHHA
ABYXBANSHTHOND MENEIA B TREXEANEHTHOE [«Maneitbe DaKTepnms] 1Ny 0sMCie-
HWA CEROEOOOPOOR A0 CEPHOA EMONOTh (+CepHER Dakrepumn-). PUECHpyR 8T-
MoChepHLEIE B30T, NEPEEOMA HEPECTEODMMEIE MAHERANLI B (RORMY, MEEArOEHY
ONA YORODEHWA PACTESHWAMY, XEMOCHHTEIVMEYIOLWWE DAXTERMK MIPEKDT BEEHYD
POk B EQYIOBOROTE BESWECTE B NPUPOOE.

MeteporpodHei TR obMeda seweoTs, Dpraddsmbl, HECNOCOGHBIE CamMM
CHHTEIWPOBATE OPFaHWMBECKME COBOMHEHWA N3 HEODTAHWYBCEME, HYXRIA0TCA
B ADCTABKE WX M3 OKDYRAILERA CRens. TaKWe ORradnasibl HAZLIBROT FeTepoToo -
hEnad, K HAM OTHOCHT BONbIUMHCTED DaKTERNA, MEUS0E M KWBOTHEY, HHBOTHRE
NOBAAT ADYTHX XHBOTHL, TRWbsl W DACTEHKE W NONYYAIT C NWILEA rOTORME
YINEBOAL, ¥HD6, DENKH W HYKNBMHROBLIE KNCNOTH, B X008 XHIHEOEATENEHOCTH
MPOMCXO0MT DACUIBNNEHWE ITHX BELLECTE. M3 4acTH oCBOBO0MBLUMXCA NDH 3TOM
MONEKYN — [MOKO36, FMAHOKKCHOT, HYKMEOTHO08 W JDYTHX CHHTE3MDYICTCR G0~
NEE CNOXHLIE OPFAHMMECKWE COBOMHEHWA, CROACTBEHHLIE OAHHOMY OpraHwd-
MY, — FIMKONEH, ¥UPbl, GENKK, HYKNBMHOELIE KMCROTH. JDVTEA 9acTb MONeKyn
PACUWENNAeTCA, a BoNbWAA YacTh OCBODOKAAIOWERCH NPK 3TOM IHEDTHW G-
NOMLIYETCA ANA KHIHEASATENBHOCTH,

ONOPHEBIE TOYKIA

@ Metafonnam CHENEOEBERTCH W3 0BYX TECHD EIdMMOCERIaHMLEE W NDOTHBEONOEEHD
HanNpRagrEHHBN NROLECE0E S0CHRMANALRAR H OBECAMANFLERK

®  MNopaenAoupEs  GoNBUWHCTED MNPCUBCCO08  AAIHEOEATENLHOCTH,  NPOTEKEHILIHE
B KMETED, TREOYET 3aTpar 3Hapiey B aune ATdr

&  Paculsnnedys Mososs Y aapolidsd OpraHM3IM0E, MpW K0TOpoM 38 Detsucnopog-
Hid STANOM CRENRET PACLUEMNNSHWE MONDHHOR KHCN0TE ¢ YECTHEM EWCICPOLE,
E 18 pas fOones addesTHAEHD ¢ IHEQTETHHECKDR TOHKW 3PS, YER AHES00NHLR
NKOHAS.

& Hawhones PACNPOCTRAMEHHMA DORMOA GOTOCMHTES A ABMNAETCA TRKASA, NP KOTOH0R
E KAHECTEE MCTOYHMES BOODOD0NE HWCNONBIYETCA BOOE.
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< somwo o~

< BOMPOCHI W 3ABAHWNA ANA NOBTOPEHWA

=

HTO TASOE SHCCHMANEILNAT DEaDarTendayAiTE STAMNL ST0M0 NME LS,
B 4dm 2akmoqasTcA pone AT B odrene BELLBCTE B KNBTHET

o

PacckasmTe of 3depreTiyeckon 0MaHE B KNETES HA NpHsaps PEALETINE HAR T
FIDH,

F.aklee THINE MATAHWS ORrEHWEM0E BAM H3BEECTHRT
E.akie oprasisuel HASHESIOT SaTOTRGHERW T
OXapakTaprayfTe CERETOAYK W TEMHOBYWD dadk hoToceTeas,

Moysay B pEaynsTa ™ HOTOCHMTEIA ¥ 3aNEHILWY DACTEHAE B aTHonDERY BHOBNRETER
CROGDAMEE ko nopon?

HTO TAROE NEMOGHHTEST
Eakue Oprakdn It HASHBAIOT TETEROTPOgEEIMNT TTPUASENTE NPHAMETL.

~ @ m s

o
BONPOCH! W 3A0AHWA ANA EEE!I’H(.HEHL,..

Fakes OpraHuansl HAZLIBANT ABTOTROMHEIMET HE KAKWE TPYNNE NOOGEINENAKT
AETOTROf0ET

2 KAkl MexaHUan 0BpasnBaHua CeoDoaHG KRCROPONA 8 PesyETATE BoToCHHTESS
i 2ENEHEE PACTEHWRT PACKDOATE CHAOANAHBCHOE 1 3KONOMNAHECKDE SHAMBHISE 3TOM0
MPOWECCa,

3 [ne, 8 peaymTaTe EaKEE NEE0DpadoeaHdil sMongeyn ¥ B Ka0ns EDnEHecTas obpazy-
arca AT v EnELx oprasasioe 7
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OCHOBHLIE NONOXKEHWA

Al CyLHOGCTE seTabonama 3akniodastcs 8 npecbpa3oeaHdy BBLWECTE
M SHERTHIA.

Peakyuy ofMeHE BBWSCTE CENSOLEAMITCA M3 B33MMOCBA3AHHLIX, HO
PEIHOHANPAENEHHBIX NPOUSCEOR BCCHMIANALAK ¥ OMCCHBMNALMW, COrMaca-
BAHHICTE EOTORRIE 008CNe4YMERRT MIMEOCTEI OpraHAEMaE.

MeHeTHMHecKHid K0 — 370 MCTOPWYECEN CNOEVELUAACA ORFAHKMIALNA M-
nexyn AHK w PHE, npy koTopail HACHEacTEEHHARA MHIPDPMALWA O NPHSHAKEX
W CBOWRCTEAX ORraHWaMa QEA3EIBASTCR SAKNEYEHHON B NOCNEA0BETENEHOSTH
HYKNEOTHLOE.

SHEpreTMHacKril 0DMEH OpraHM3MaE N KNaTEd BKNHESET TOW STAng:
MNOArGTOEMTENRHER — PACLUSTREHWE BHUONoNMMaposE MWW 00 MOHGMER0E,
AECEMONopPoOHOE DacILENNSHME — 00 NPSMEEY TOMHEY NPOOYETOR M EMCnO-
POOHDE PRCLEBNNEHWE — 00 KOHEYHBE MNPOOYETOE. TONBKD GBE3 NOCNEaHWY
STANA ConposoenanTos obpazoaaHran AT,

BALUA BYAYLWAR NPOBECCAR

sl Cnoso «GrosHaA= NRAWNG & Ham elE W X 8., Ho B KEYBCTES HEYHHO-
o TEPMHMHE 3EXPEnNURGCE TONBED BEK CAYCTA Onarg0aps HeMewKomMy yH4eHo-
iy Kapny Hobbepry, Ghoskaua obeeauHRet cobodl nonosednA Osys HEYE.
EARHM W GuonoraE. Mo3rtosy CeEManicTe-SuoxmaMEd ZaHUMEHTCA 1MG-
CASNOBAHWMER BELUECTE M XMMWHECEHY PE3KUMA, EDTOPRIE NPOTEKAKT B 3H-
BOH KNETEE, B OpranMama. JeatencHicte GroxHMHES — 3T0 CROXHB TRV,
roe HeobxOOMMbBl SHEHWE 0 CTROBHHMH M HH3IHEOSATENEHOCTA MUKERODRra-
HUamos, SoOTaHMEN # §H3M0NOrdy PECTEHMA, MEOWLWMHCEDH M fHaonarm-
HEckal XMMAK. CnegrandcTe 8 obnact Guoessne 2AHMMEBTCA TREES
WMCCREQDEEHUAMK BOMPOCOE TEORETMYHECKDA W NPUENGOHOE GUONODEM,
MEOUUHMHE., Paaynetat vy paboTel BAXHLI B Chape TEXHMHECKONH W npo-
MELUMBHHOW DUONOTMM, BATEMMHOAONAY, FTHCTOXMMEM W redHeTvEa. Tpyg
BHMOEMMWEDE BOCTREG0EaH B 00Paa0BATENEHEE YHREROSHUAN [LUKDRAaxY, Mme-
OWUMHCKMY M NME0arordYacks By3ax], MEgMUMHCEME USHTPREY. & TAK#E Ha
MpegnpHATHRL GHONOrMHEcKoro NPOM3E0acTEa.

NPOBNEMHBLIE OBNACTHA

<ol 1. Kak peannayercs HACNEOCTEEHHAR WHPOPMAUMA © NpPUESHEESY
W ceoRCTREax JHK- v PHK-conepsallps s1upycos?
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a0 1. Kak Bl AYMIBTE, Kakib 000a30M MOKHG NoBLICHTE 2D DEKTURHOCTE
POTOCHHTESA ¥ JENEHY PACTEHMAT
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< 1. Hamsuare paskuund ceaToeol m TeMmyoBol aa dgormocuHreza. Ofo-
AHEMETE MYyTH NEPEHOCH 3NEKTPOHOE W NPOTOHOE.
2., OxAPAEKTERMAYATE DEINMYHBIE PEAELAKM BECEMCIODOOHOMT DECILen-
NEHWA MEOE03E Y BHAZPOOHEEX 1M 83pabHex OpraHuEMoE.
3. OnuwWTeE NPOUSCE PECIENNEHHA ORrAHNYECKHN MOMEEYN NP y4a-
CTAN KHCNOPO0a B KNeTeax aapabos.




CrpoeHue 1 PyHKLMKA KNeToK

Jam pEsHOnGoAIHE R STCMEHTEDHEE HACTER BPEaHHINOS
CYWBCTEYET BOWMA MOHEUKN CTD0BHAR A DEZEATIAR, § STHM
NEFAHLGAN DM ABNABTCA Ol pEI0sEHHE KNETOE.

T fieanw

LMTomors (o7 rpey, oylos — kneTks

W I0gos — Hayka, yHeHHSE) — HayKa, npard-
RETONM HIVHELHE KOTOMROHA HENRETCH CTROS-
HIAE # GOHDBEN XHIHELERTENLHOCTH KNSTEN
Kag GUONOrMYecrOR CHOTaME. Kpowse Toro,
LM TONOMMA, W, KK CERYas NDMHETO FroBo-
DT, GHOTONGE KNaTR, MOCHaayeT orpoa-
HHE KNETOK DEIAHYABIX ORraHHIMOoR OT
GAKTEDMA 40 MHOMDKISTONHBIN DECTEHHA

M AMBOTHBLX, DCOGSHROCTH M (OYHELMOHN-
DOESHHR, TakXe 373 HAYKa HIyaeT pery-
AFLHD 83FHMOASACTENR KNETOK M DODME-
[DOBAHME M3 HEX CAONHLLY SHCamOned —
TRAHER, OPIaHos M LEmnoc THLK

RN TS TOWHEX O 3HHIMOE.

MeToakl H3YYeHRa KneTen. Co apemey P Nysa TRafuUHGHRE METOO0M
MAVHEHMA KAETKH CAYRHT CEETOBAA MUKDOCKOMTA, HE YTRATHELISH CEOEND
IREYSHHA ¥ B HACTORLLEE BOEMS, © CepeniHbl NOMLLINOND BEKE [WHROKD HC-
TOABIYETCH INEKTDOHHER MHUKDOCKONMA, QaK0LLIES MPEdCTIENEHWE O TOH-
KO CTRVETYDE KRETEM B LEN0M M OTABNLHEL S8 komMnoneHTos, B cospe-
MEHHDE BHOR0MHE KISTEH SKTHERD NOWMEHTIOTCH METORAN MONERVTAHOHA
MO M MOTSEYIRDHOH MEHETREN, MOIE0TALLIHE HE TOTRKD Ha Silé
FOALE TOHKOM YDOBHE HOCASNOBATE CTOVET YNNG OCBaHNGETH
EHYTRMEME TOUHLLE CTOVRTYD, HO OFPEIERATE giyHKLMM ST CTOVKTYO.
MpagcragnasHeie g 3108 rMags HHTERECHSRWHE JaHHEE 8 GONEcTH LMTO-
SIEHE TOAVSEHE T0H HCNIUTLI0EIHIE STHX 1 MEOIMX S0VHE METOORYECKHN

FEHEM0E, HANDUAED SHOXHAMMYECKMY M BHODHINIS O,
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EHOXHMUYECKME NDSBDEUIEHWA HEDA3DEIBHD CRAZIHEI C TEMH CTOVET YA
KUBOE KNETKY, KOTODRE OTEEYAMNT 35 BHNOIHEHHE TOH MTM MHOE [DYHELMM,
Takwe CTRYRETYRE! NOUTYHMAN HEFBAHKWE ODFER0MI0R, TaK k3K, NOQOOHD
EHIFAHEM LEFORG OQFSHRAME, OHM BREROAHAGT CAOLMWEHEcKYD dhHgLismio.
COBDEMEHHEIE CIEACTES HECTEN0BEHNA NOZB0MMMN BHOIOraM yorano-
BHTE, 470 0 CTROSMWID ENSTER BOE XHELE CYILECTES CRaayaT JeMnTh Ha
OPraHH ML “BEILAREDHEE Y — ROMEADMOTE [ OYE8ANLHD — JORASHHLE])

M S HAEDHBIE — SYESEMOTE. B rpynny Npokamior Nonand ece SakTeimm

M CHHEISMEHBIS (LHEHeR), @ B MDY 3PaDHoT — rpyisl, DacTeHus

M KMBOTHRE,
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B HECTOAWES BPEMA BeOSMAKT QB YPOBHA KNETOYHOH DRrEAHAZ3ALUMK: NRa-
KADHOTHHECKMA M 2yKaproTHHeckun. MpoKapuoTHYECKHE ODTanMamt COXDAE-
T SEETH MyS04aAILER ODERHOCTH, OHH O4EHL NPOCTE YCTROEHR, Ha 3T0M oG-
HOBAHMH HX BUMOASNKIOT B CAMOCTOATENBHOE LAPCTED. JyKapHOTHMECKWE Opra-
HUEME COOER&AT OrPEHWHEHHDE oEonOYRDH ROE0, A TEKAR CREEHD Yo TRORHHKE
sAHEQTETAHECKWE CTEHUWKM= — KMATOXOHGDAK. HBIMK CNOgamMy, BCE EKNETEM
IYRAPMOT BbICOKOODrAHMICEANL, NPMCNOCodNeHs K NoTREBNEMMID KRCNORoAa
¥ NO3TOMY MOrYT NDOHIBOAMTE BONBLUIOE KOAWSECTRD IHEDTHM,

5.1.; MpoKapnoTW4eckas KNeTka

e BaETEpMH NDEncTaRnALT COBoR THNHMYMHEES NPOKEPMOTHYECEWME KNBT-
KA. CHIA $HEYT NOBCHONY — B BOOE, NOYBE, MWLLEaL NDOIMYKTHN W Qaxe 6 00T ey
opraHdasax, bakTepdi OoDWTaNT B CaMOR MyDOKOR KOTNOBWHE B OkeaHe
1 HE BRCOHEMLSA ropHoA BEpLIMHE Jesny — JEapacTs, Mx HAXOOAT B0 NeOAK
ADETHEKW W AHTERKTIAOE, B NOO3EMHBL BCTOMHMERE TORAYMY BOA, BESPMHHAY CNOR
ATMOGEEDbI.

Yxe 3107 NepedseHs YOROBWA OBMTAHKMA NOKBILIBAET, KAKDHE BRICOKDA CTENS-
HEK NEMeNoCOBNeHHOCTA 08NaaasT NPOKARMOTHHECKWE OPTEHWEMB], HECMOTPRA
Ha NPCCTOTY CROErD CYRoeHWA, BakTepud NpEACTAENAIT CODOR NDUMATHEHE
POk MEIHN, 1 MIEHG NDENTON0NTE, 4T GHA OTHOCATCA K TOMY THNY B
CYWECTE, KOTOPRIE NOAEMNMCE HA CAMBN PDEHHWE 3TANEX PAZBWTHA HHEHW HA
3emne,

M- By, NEepEaHAMaNLHG EIEI.tTE".pHH EANK B MODAX, W OT HHMX NDOKM30-
LWAK COBNEMEHHBIE MHUEDOODTEaHUEME. YanoEar NOIHEKOMUNCA © MUPOM MH-
Kpoboe CRPABHMTENEHO HEAAREHD, NOCNE TOM, K&K HEYYWNCA MaraToENATE NMHIE
O B, AAMOUAE DOCTATONHD CHNBHOR WEEMHAEH NG, PaspdTHE TExHHKH B No-
CNEAYIOLME BEKE NOEBANUA0 NOOpoBHD MayHuTe BaxTepum 1 Opyrwe NpoKapra-
THHECKME ORFEHMEMB.
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Puc. 5.1, Cxena CTROSHHA MPOKARKGT: & — MURONIA3ME; B — DaKTepus;

B — uvanobakrepa; | — mewbpada; 2 — OHK; 3 — KnETOMHAR CTEHES,

4 — CEEPETHRYEMES ¥ SANACIAMEE BELBCTEA) 5 — priocoiid)

6 — MEANCEoMA — EOMNAKTHD WIEKOB8AHHE R DESEDE NNEIMATUHBCKOR MerDpEHR ]
7 — TMNAKOML, — BRINAYHBAHWE NNASMATHHELKDR MEMBPaHEl BHYTDL KIETKM

K npoxapyioTam aTHOCATCHA TRH KpyTHER MEYTINEl OpFfaHHEMO0E — MMEONIaEs-
msd, DAaxTEpMM 1 uHaHobaxTeps (pEc. 5.1). Pasumeps BakTEpHaANEHLEL KNETOK
KONefmoTCA B wupoku: npegenay — ot 0.5 oo 20 mes. Mo Gopase BeOenassT
LWEOOEHOHEE KNETEW — KDEEW, EbITAHYTEE — MNanoqxs, und Gaugunne;, ¥ W3eM-
ThIE — CMpEnnel (puc. 5.2). B 2asncrsaosTd OT TOMD, K KAEDMY BHMOY OTHOCATER
BAMEPOOTEHAEME, OHM CYLLUSCTEYINT MNK N0 0TOSNEHOSTH, MK BpasynT xapas-
TEPHLIE CEONNEHHA. HanpuMap, cTpenTogokE, ERSkISENIME BOCnanvTaneHbLIE
FabinnesaHiR ¥ YHENDESKE W EHEOTHLE, ODRa3YET LENDYHEN M3 HECEDN&EHX GakTa-
PHANSHEE ENETOX, & CTRPHNOKoKE, NODEEa HUMA QRIXaTENSHEE MyTH ¥ OETENA,
pacTET & BMne 0bpasneaHli, HANOMUPHIDWHE EHCTs BUHorpana. No zaparepy

TOHEOCTEHHEE BEsTamnm ! TORETOCTEH RS GEKTEEN

MEHmH ORoEER g." !'!' & MessaMOkOK o> Yy #
Fonosokk -‘.‘M ¢ CTpenTosmm fre e == 9
B#lMnE = ﬁ#ﬂqh CraduADKOKEL ‘ﬁ
Bupmoees oy Y F Biau e = Py
Crmpetnie ———— S — MukefakTepum = hm.
CrupaxeTs W_m Budiaofiakrepud | =i ";?_—.::Fﬁ
PUEKETERR =3 _f - AETHHOMUALETE aw
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Puic. 5.2, Mops) GasTepaansHes KeToK
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TREMX CEONNEHHA GaKTepUansHex ENETOE 1 N 0CobBHHOCTA M MUSHEOERTEML-
HOCTH MUKROGBAONOT MOTYT OMPERENATH, & KAKOMY BAOY OTHOGHTCR BoRenaH-
Hibdi MUEDQODrEHHERM

Mo cROMM UaMonorHeckrs CBOACTEAM SEKTepMK A0BONEHD paaHooG-
pazHel. DHW MOMYT #UTh K8K TONBED B @3p00HER YOCNOBKMAX, THX M TOALKD B 8H3-
APOHHKIX KM B TEX ¢ JOYTHE, HBDEI:{D.EI.HMWD IHERIAD OHA NOMYSE0T & NE0UeG-
CE OuxaHMA, DposedHya Ny GoToouHTe3E. PRO BHODE COOQBpHMT PEINMHHEIR
MUrMEHTEI. OnA wmeorae SaxTepuid cpeaoi 0SMTEHMA AENAETCA GMOTHHECERRA
CREna, T & OPpradiasbl OpyTys BAO06E, Chel meonyT OOR3080IBATE ACCOUMA-
UMM REINNYHDR CNOEHDCTA C OpyTHMIKA NPOEADMOTAaMEA, OOHOENETONHEIR 3YES-
PHOTHYECKMMM OpFTEHMIMEMW MNW NOCENATECA B OPFraHEx W TEEHRM MHOMD-
KAETOMHBE MHBOTHEEE A PACTEHWMA, OTHOWEHWA B Takux cooBlecTeax BADTYT
NOOTERATD N0 MEAHUANTY CAMOH03a, aHTHOMO3a Wnn HerTpaniama, Moy cene-
foas s3adMoaedcTEMe BRaronpuaTHo OnR oGoME MM OOHOMD M3 NapTHE-
R0, QfRINHO AAANTHROEAHHN ADYT € Oy, nl:rHl-.tI?.‘]}I};"n'l MOEET ARAATLCA GOUTA-
HHME BI0TPUKCHEYVIOWIME KiyleneoBty BakTepuid Ha kophax OofoRmx pac-
TEHMA. EcnK NpoEapuoTUHECEWMA OpraHWan DEa3LERST BPEOHOS BO3GEMCTEME
HE XO3AWHA, Takoe CcOoobWEecTED HAZLIBIMT NADS3IUTHYECKEMM — SHTHEHOTH-
WG, HﬂHDHI'-'IEID. at0 BCee GaxTepHH, BbidnBaralae HHPEELIAOH HbE aabo-
nepats. Bo MHOMx Ciy4ans Nagmheps CylecTEveT Gea kakore-nuio Bhipa-
HEHHOM BENWAHAR OPYT HE OpYrE, THEWE CHTYELNK ONPEREnNanT KaK HEATDamHIM.
MpeMEpoM HERTDANGHMK BIAMMOCTHOLBHKA MOMYT G DAKTEDME, CENf-
WMBCA HE KOXHbE MNOKPORAK “enopexd.  DaHako CRNEMyET NORMHWTL, YT0
Np# MAMEHEHHH YCAOEMA CYLBCTEDEEHWA, HANPUMER NOABNEHWM DEHR HE KO-
¥E, XEPAKTEQ STOMD AZEWMO0SACTEMA MOXET M3MEHMTECA HE aHTWONOTHHEC-
KHH,

OcHosHas ocobBEHHOGCTE CTROEHHWA CARKTEpHMA — OTCYTCTEME ROPA, OrpEHd-
SEHHOM OB0n0HKOH. HatnegoreaHHas WMHBOpMaUKMa ¥ GakTepuid S3aknodeHa
B OOHOA XpOMOCOME. BAETEpHaNbHAR KD0M0COMA, COCTOALLAR M3 O0HOR MOne-
iyl JHE, WeeT Gopmy E0NbLa W MO PYAEHD B LWTONMEIhY, G OO 308K
TPOHHOH MUEROCRONEMKA yoTadoaneHs, 410 JHE abpaayet ocoby CTRYETYRY —
HYE B0 {pic, 5.3}

ZDOMOCOMB Y DaKTepri BCEMNE CBAIAHbI C NNAsMaTHYECKOR MembpaHoRn
MOCPEOCTEOM CREUMANBHBIX MEMOpaHHEX Gankos. 30ECeE HAHMHIETCA 1M 38E8p-
WABTCA NPOUSCE PEOYNNVEILMY EOnbERDR Monegyne OHE (puc. 5.4). OHE
GakTepri He O0DaEIYET KOMNNEKCOE C GENKAMW, M NOATORMY NOLABNRAIGLLEE GO-
WWHCTED HACNEACTEEHHEIX 3A0ATEOE — MBHOE, EXOOALMY B COCTEE XPOMOCOME],
SECNPECCUPOBAHD, T. 8. =paboTaeT= ¥ C HAX HENPEPEIEHD CHWTEIERETCA HECNED-
CTREHHAA WHQODsaLHA. B rnase 4 yxe Dolid pacCcsMoTREHR OToENbHBIE BONDOCHK
TEHA3ALMA MFBHOME NPOKADHOT W OCEBeHHDCTIA [PETY ALK farTEpHanbHbIE
rEHoe.

BakTepranbHan naTka OEpyseHa Mesbpanon (oM. puc. 5.3}, oTOensoLEn
LWHTOMAA3Y OT KMETOMHDR CTEHKA, DEIDEISH}GBE.HHEII?I CROEHBIM ETS0OMCTARAE D
Heind BRWECTEOM [MyperHOM ). B uyptonnazsme sembpad sMano, v BCe oHK ABN#A-
KITCH BNAYMBIHHAMK HAYRHOH WMTCNNA3IMATHYECKDHA MeMBpaHs.
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Puc, 5.3, CrposHus GaxTapuani+o0 ENETEr:
A — cremna; B — anekTpowssan MEkpohoTor padeA KMLIEHHOA NancH K

B uvTonnaame HAXOOATCA pAGOCOMEl, YHMCN0 KOTORBE MOKET MPEELILUETH
10, o oy T 08pasoBweaTe 00 1000 NOAMCOoM, OCYILBCTEARIOLLMY CHHTES
Oenkos, Boe depMenThl, O0SCNEYMBARILIME NPOUECCH XUIHSAEATENLHOCTH
GakTeprid, oudidhyaHo PRCCEAHL MO WHTOMAS3ME MNA NPWERPENNSEHB E BHYTREH-
HER MOBEECHOCTH MEMDDaHhL.

Y BONbIUMHCTES NPOKADMOT OBMKEHWE ODeCNeYMBARTCR RIyTHEAMK, CTpoe-
HUE W PACHEONOEEHNE AMyTHECE B SSKTEpManeHidd KENaTke CTROr ressTWHecKd
NpegonpegensHs. KryTde npencTaenfeT cobod ohpaaoraHHyYE CyObREOMHMLA-
wi Genka iarennmHa TRYSKOBMOHYIO CTRYETYRY, CHIDWEHHID Kpeoikos i Ba-
FANEHEIR TENBUEM, IEEDSMAALAM ®MyTHE B KkneroqHol oboncqks. BagansHoe
TENLUE SWHELMOHAIYET KX BMOTOR HIYTWER NO THNY EopabensHOMm BAHTE
(pec. 5.5) MNosessn =ryTHROE, BaKTepHanbHblie ENeTEN 000amsoT 1 ADYTHE Boipd-
CThl (EsaBpie M NHNE), KOTOPLIE OOECNEYMBAT NDHEDENNEHWE KNETOE K pad-
NEHEE NOBELEHDOCTAM, 8 TARXCHE OTEEMEKT 38 MEXKAETOYHHEE pACNTOIHAEAHHE.

Y RAHOTHY MUEDOORraHMIMOE BHYTDH KNETKW OTENAALIBIOTCA JANATHLIE BE-
IBCTEA. — NONMCANIDHO, Hpb, DONHGOCdaThi, 3TH BRUSCTES, BENOYAACH
B OOMEHHEE NPOUBCoHE, MOMYT NPOONEEATE MHM3HE KNETEW B OTCYTOTEWE BHEW-
HIX ACTOYHAKDE IHERTHA.
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Puc. 5.4, Pagynnusal-n KonslEnon
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Pue. 5.9, EryTae ﬁﬂtTEpHI.'l! A — CHEMA CTROEHAR, B — NPAHLAN BEA S
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Puc, 5.6, 3neTpDoOHHLIE MEEDDGOTOMDafWE NRoUEcca nanesiA GaTepaan:HoM ENaTEn
(&) \ oGpaaoeaqwEs cnop (B

BaxTepHH DAIMHOMAIOTCA NENeHeM Haapoe (pUc,. 5.6, A), NMocne pemynng-
KALWH KONbUBBEON XpOMOCOMEl M YEATHHEHWA ENETEHW 30HE HYENSOTOE YEENHYH-
BRETCH, 8 J34TeM DRAIOSeMASTCH 8 CEAIW G DEcKIeHHAEM MECT NDHEKDENREHNS
KROMOCOM & MNAZMATHSRCK0A MeMbpade, NocrenaHiio ODDaIyeTon NoNepedHEn
NEPEroEoOKE, W O0HS8PHKE ENETKW PECKOOATCS MW DCTEOTCR CEAZAHHBIMKW B Xa-
PAKTERHLIE TPYMNE — LENOYEN, NEKeTs @ T. 0. MHorma pasmyoseHun npanuwe-
CTEYET MONOEBDA NPOoOUSCc, peaynpTaToOM KOTOROTe RENAETCH BOSHWEHOBEHKME
HOBRY KOAGMHAWAN raHOB B GEETEpUaENSHON XPOMOCOME,

Muonam BakTepuam ceofoTEEHHD cnopoofpasosaHue. Cnops BO3HMELIOT,
KaK NPasuNg, NP HELOCTATEE NHTATENLHLK BELLECTE WK KOT0A B CPeOe B H1a-
BRTKE HAXaNAHBaTCA NPoaykTel obmena, Cnopoolpas3osanie HauWHaeTca
¢ BRGENEHWA Y30TH WMTINNA3MEl METERWHCEDA KNETKH, COABPXELLER XpOMOCD-
MY, W ORpYREHAA B8 Mesbpanol (puc. 5.6, Bl 3arem cnopa obpasver kancyny,
HEPEAKD TOACTYR W MHOMOCAORHYIO. MNpOUEccn RKUIHENEATERLHOCTH BHYTDH
CNOR NEEETAYECKHN NpexpawanTed. Cnope GakTepuit B CyxomM COCTORHMK O4YEHE
VETOHYMER M BMOTYT COXPEHATE MMIHECNOCOEHDCTE MHOMME COTHW W 0ANE ThICH-
Y NET, BblepEHBan peakne konelanun TeMNepaTyps ¥ apyre Hednaronpuar-
Hel2 BO3geAcTEWR. MpuMepamM 3Toro MOryT CAYHEHTE CNopel, O0OHADYHEHHLIE
E OPEEHHE 3EX0OPOHEHWAN (My MM APEEHIME EFHNTAH, 3ANACKI MALLEELE NEOOYE-
TOR B PAIAMYHBE NBUWERaXK), NPW CTERAILHDM ByDEHNN DhGH, DK pySasmimx
Kismbd nonoe, Monagas B DAArONPUATHRE YCNOBWA, CRopb npeobpasyiorcs
E SKTHEHYID GaKTEpHANEHYKD KNETEY. YYiHmE-MMEROSMONOrY BeIDECTNM KEQna-
MK MAXDOODERHEASMOS W3 CNOPR, GEASaE0LMNER B Dﬁpaau& NiaA, BOERACT K0T
porg goctiran 10—12 Teig, neT 1 Sonee

Cnopel BoneaHeTeopHL GaKTERWA, NPONERAELLME B NOKOAWEBMCA COCTOR-
HAK MHOMTME MOgE B 38KNE, NMONEOss B Bogy (NpW pEsnUHHOND pOGE MpRWre-
UHMOHHBE MEDGIEEATHAR), MONYT CMGEHTE NEHYHHOR BOIHMEHOBEHWA BONB-
LWEK MHpEKUWOHHEY 3abonapannil. Tak, HANPUMER, NAanoYkn CHOMpokDi R3em
COXQEHADT HM3HacnocofHocTs, OCTAESACE B BHMOE Cnop, B TesedHwe Gonee
30 neT.
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Takwsa obpazoe, cnopoaipas0BaHnE ¥ NPOKaSRAOT ABNAETCE ITANOM HHS-

HEHHOTD WMERE, OOECRASHHBINLME NEPEXHEIHME HEORarOnNpDUATHRIY yCROEAA
OHPYHAEIDILEN cpegep. KpomMme S3Toro, 8 COCTORHMA CNOP MOKET NPOMCROOATE

PECTIPOCTPEHEHWE MUEPOORTAHWIMOE NPH MOMOWLM BETES W OEYTHMK CNOCo-
Ganm,

—-H- OMOPHBLIE TOYKW

.

Y NPOKADHDT TEHETHHECKME MATEDWAN KNETEM NPELECTAENSH OOHGR E0NLLSash
raCEEY Ao HE.

Boe Sarmepus, CHHEIENEHEE BOOOPOGIE N MUEDNNE3ME! FENN0WOHL, T 8. COgep-
WAT DLHY KON [EHOB

TEHos MPORERSAOT NOCTRO0EM N0 ONBEOHHDMY THIY,

B KNaTkax NpoKapHoTHHBCKNE ORrEHHIRM0E NDEETIHBCEH BET BHYTREHHNAY MaMBpaH,
NCEAToMY BONBLIMSCTED aplasHToR JHdidy a0 PACTOC TRAHEH NO LLATOMREIME.

OnA NEpenErESHHA NPOSARPOTHYECKNE ENETEH MCNONEIYOT KIYTHEH, EOTOpEIE
YOTROSHE FIPOLLIE, %8k Y SyRapsaoT.

< BOMPOCH W IALAHWA AN NOBTOPEHUA

o e

o

w
1

2

“-..._________ _________...-"'

HTO TARDE ORrEHOHAaR KNETEWT

Ha wir OCHOBAHD NENBHWE FCEX MHBLE DDrAHWIMOE HA OB TRYNNLE — NROESDWGTL
W FYRADHOTE T

Kakse oprasizue OTHOCAT ¥ NpoKapyoTas?

KAk OOpEacm OCYLLBCTENABTCR PEMUIALMA SKTHEHOCTA NEHOE M0 [ TR RN
CRraHnaMoE?

CINALLIATE CTROSHNES BEKTSDMANLHEA KNETEA.
Kak pazsHomarn TR Dakmapus?

B 4dr ApkmoMaaTos CYIWHODTE NpoUEcca cnopooipalopasnn v Bacrepwi?

BOMPOCH! M 3AAHWA ANA BEEWEE

B s COSTOMT SHEHSHHE NPORARAI0T B OHOUeH03aET PECCRRKATE 00 WX SRonoriHe-
CROA 0.

Eakvm OOpasoM DONSIHETEODHEIE MUSDOODTEHAIMbE ENWAKT HE COCTONHWE MakDo-
DRraHnSMa {xoanena)?
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5.2.'} JyKapuoTU4ECKan KneTka

Ll E?HEIPHDTH'-IED!EHE ENeTRW Cambly paaHo0oBbpasHbm CRraHuIseon — ar
NPOCTERLWIME | KEDHEHOMKW, BIYTHOBLE, WHEYI0DMM 14 00} 00 BLiCIUNE DRCTe-
HWA W HMEOTHEIX — OTAW4EMEITCA M CNOEHOCTED, W Pa3Ho0ipaIvam cTpoeHMA
iprc. 5.7). Ha pycyHEs NpaocTaENe s SYEIPUOTHHECKHE KNETEM KE3K OOHDERE-
ToqHEE (B, M), 7% w mHorogneToqdHeE (A, B, O—3). Taneusoid EReTer B NpHUpoEe
HE CWHRCTEVET, HO BCE IVKADMOTHYECKEE KNETKA NIMONOTMYHBL W Y ThiCGHY Ddd-
NWYHBIE THIOE KNETOK MOMHD BHIEMHTE ODilke WEDTH CTPOEHNA, KADSKTEDHEIE
OAf KNETOE NPEACTEEMTERER BCExX LEPCTE XWBOH Nprpoasl. Kaxnas knetea co-
CTOWT KM3 ABYX BaXHElWNE, HEPESPEIBHG CEASSHHEX MeExEOy cobol JacTed —
WHMTONNa3Me 1 anpa (pac. 5.8).

8.2.1. UnTonnazma

Upwmonnazsa 3gantnHeHa nonysnakol cyOCTaHUMEn — Lemosonsas, B KoTo-
PO B PECTEOPEHHOM BAOE HAXDOATER NPOOYVETE HHIHEOSATEMEHOCTH CTOYETYR
ENETEW. 30ECH MOKHD OOHIpYWTE AMWHDKBENOTE M OEYTHAE ORrEHWHECKHE KWG-
NOThI, HYENSOTA O, PA2NH4HES BMOR Beneor 1 PHE W 1. o.

Eposse STOMD, B WATONNA3ME HEXODOWTCH UENsIE pAO, CTRYVETYD, KEa3Oas 13 K-
TOPLE HMEET FEKOHOMEDHEIE CCOOSHHOCTH CTROSHWA U NMOES0EHAR B RAINAY-

I—

Puc. 5.7. Hepomopee Tune
EPREPADTHYE CHM K NEToN
h — Hefpos) B — KETEA
[RECHUTHETOND SMTENER;

B — ameha;

I — wHiryaopra;

I — ENETES WM HODHHEC Ko
AMATEN W,

E — mluEKeTEa;

# — IMA0EOEILE AT & TS
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Fnepnan FpaHynapHLe
Mhankna

LEMTonnasMarsecxan - Unronnazma
MEBRAHA

Mepoxcucosa BTORCHAD WA

[—
Pwo., 5.8, Mopgm: 3YEapA0THYBCKEGN SABOTHON KNETIE

HEE NEpW0DOLEI ¥HUIHEQEATENLHOCTH KNeTEW. KRMOEA n3 amtvx CTRYETYR — OpraE-
HOWgoe, uny gprasenn, — ofinanasTt onpapensHioil dyHEuWal. EcTe oprasos-
OB, CEOACTEEHHEIS ECEM KNETEEM, — MWTOXOHIPHKA, ENETOYHEIN WEHTR, BNNapat
Moneg#M, pruBoconel, 3HOONNA3METUYECESA CETh, NM30COME, 3 TAKXE QpTaHoN-
Ol MPMCYLLME TONBED ONPE0SnEHHBIM THNEM KneTox, — Maodubpanne, pac-
HHMYEM | pAA gpyrax. Dprasounsl, NOCTORHHO NPUCYTCTEVHHLUWE = ENSTES, —
HMIHEHHD BAXHEIS COCTAEHKLIE YEOTH UMTOMNA3ME. TAKHE OTKAROLISEEITCA B M-
TONAS3ME PHINMHHEIE SEWECTES — BENOYEHWA. DomoqsrHAn HAZLIBEANT
HEMDCTOAHHKLIE CTRYETYPE UMTONNE3ME (& HHOMOA ¥ AOPA), EOTORESE, B OTNAYME
OT DRFEHOWO0B, TO BOIHWEADT, TO WCHEZAOT B NPOUSCCE HHMAHEASATENEHOCTIA
Enated. NnoTHeIE BEMOYSHWA HAE3EEAOT MPaAHYNEMH, ®UOEME — SEKYONAMA.
B npouscce 3W3aHenEATENEHOCTA B KNETEAX HAKANNUBITCA NPOOYKETE obmeHa
BEWSCTE [MAreHTsl, GENEDBRIE MAaHynsl B CEEpRTORHBN KNaTEax) Mn aanac-
HEIE MHUTATEALHEE BEWECTED (MMEGEN MAEDreHa, kannd gupal. Takus obpazoss,
EENKHMEHWRA ERINCAHANT NDSMMYLUECTEEHHD PE38pEHEE hyHELMM. Kpase sToro,
B ENETESX HEKOTODLEE TEAHESH MOMYT HEKBNNWBATRCR afMOreHHbIE BELWEBOTES,
HEMPHMER YECTWHERN YTONEHDA NBNA B NETKWE ¥ YDA NBLIMEDE.

B ocHoBe CTRYETYRHOH CRraHHM3EauMy KNSt NEKHT MEMOpaHHBIN NpHHUMn
CTROEHMRA, 3T O3HEYSEET, 4T0 ENETER B OCHOBHOM NOCTROSHA M3 mambpad. Boa
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OHM WMERDT CXOOHOS CTpoEHWE. B HacToAwse EpewA obWEeNpUHATE MOOENR M-
FAMMHOM CTROEHMA Membpad (puc. 5.9). B cooTEETCTEMM © 3TVIMK NPEGCTABNE-
HieArK Guononaieckas mesbpasa obpazosada nEymA pROasE docdonanioos,
B EOTORRE HA PAIHYH rmybuqy C© HEpyEHON W BHYTREHHEN CTOROHE NOTPYHEHR
MHOMMMCNIEHHRE B PEZHOOGRAIHBIE MOnedynsl BEnKoE, MHOMA NPOHMEEIEAR 88
HECKEOSL. MaHHD BENEKW. WHTEMPMpOBaEHHEE B Mambpadsl, — pasdoobpasHeie
PEPMEHTE], TRAHCNIOPTHLIE BENEW, PELENTORE 1 BMHOMAE O0YINHME ONPSO0SnSnT HE-
rNpasnsEHss yHELMOHANBHOH SETMEHOCTH TOM MMM WB0MD OpraqHonog. Kpose
TOrG, B COCTAR Merbpad BRDAMT XONeCTERMH, A8NEILMA W Gones 3EcTHMA.

HapywHEaa UHTOMASIMAETHYSCKES MeMBpanNg VMESTCR Y BCEX KNESTOK
W OTTPEHHMYMEEET COOBLKMMODE UMTONNSEM= OT BHEWHeE cpegel, obpazys
MNOBEPEHOCTE KNSTEW W BEINGAHAA B NEREYID D4Epans DapeepHysn doyHemsn. Nao-
BEREHOCTE RHMBOH KNETEM HAXOOMWTCA B HENPEPLIBHOM NEWEeHnd. Ha Hel noRB-
MANTCH BRIDOCTE M ENAYMMEAHWSA, DHE COBEPRLUSET BONHOOOpEIHEE KonebaTens-
HEIS OEMEEHHA, B HEA NOCTOAHHD NEREMEUEHTER MAKPOMONEKY NG

fnaeHsi Belg0n M3 HE6MOOEHUA 33 ENETOMHON NMOBERXHOCTED 3AKNHMASTCR
B TOM, YT DHE HEOOHO{IOOHA, CTOYETYRA NOEEREHOCTA B PEIHLD. 88 YACTERY HE-
OOWMHEXOER, PAINMHHE W M PHEHINOrH4ecEe ceoRcTRA. Taxmm obpasom, na-
BERXHOCTh KNETEM MpEACTARNSET COO0H sopdonorn4acEyd 1 yHELMOHANEHY I
meozadxy. OHa obnanaeT BeICOKTA NPOHHOCTED M ANACTHYHOC TR, nerEd W Oel-
CTPO EDCCTEHABRMMEEAT CEOK LARDCTHOCTR NP HEGoNsWMy NDBP S IaHARY,

OnHAKD NOBERHHOCTE ENETEM HE CAROWHAR. B uMTOnNNS3saTHHECKON Mam -
GpaHe BCTh MHOTDHMCAEHHEIE MENEHEALIME DTEERCTHA — NOPLI, 8 TOMHES — Kd-
HAME!l, YEEE3 KOTORLIE C MOMOLWGLD (DEpMEHTOE BHYTDE KNETEM MOTYT NPOHHEETE
HMOHEI M MENEME MOREKyNeL. Kpome Toro, ModHe U HeG0nelWME DpraHyvHeckne Mo-
NEXYNEl, THXHE KEE BMUHOEMCOTE, HEKOTOIEE MOHOCEXERNOE W OPYTHE RMOHD-
mMEps GMONCrAHECENE NONMMEROE, CUHTEIMPYEMEEX B ENSTES, MOMYT NONE0EThH
B ENETHY HENOCPEQCTEEHHD Yeped mMemMbpaHy. [NooTynneaHwe MOHDE W MONSEYn
B KNaTKy — OANEED HE BCErmA nacouBHas audgdnyana. [pevmaylecTEEHHD 3T0
BETWEHEH TREHCNODT, TREAYILWA 33TRAT 3HERMK B BIAOS SHIYUTENEHOI KO-

g — ONWrOCaxBPMOHER
"’ BoknRAn uenh

‘e'. : - 'ri,"' = .. ,'.. ' .‘I .,
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mmq:mu -J ” }!h:l.hem'n!pl.-lrl
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Puc. 5.9, Crema CTROEHWN SA0I0MMSECEnE MesBnaHL
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yacTEa ATM. TREHCNORT BELLECTH YEPE3 HARYHHYI LHTOMME3METHHECKYED MEM-
GpaHy HOCWT W30WpaTENEHRH XEPAKTER: OHE Nerko NPOHAUASME 0N OoHHX
BSLECTE M HENPOHWUEEME ONA Opyras. T3k, EOHLEHTPEUNA BoHoE K* 8 KneT-
KE ECEr0E BbILE, 49 B OKpy=aE0WER cpage, a wodHoe Ma®, HanpoTwe, ecarga
BonMbE B MEKKNETOMHOA MuakocTy. MatnparanaHas NpoHMUASMOCTE KNETOY -
HOH MeEMDpEHE HOCHT HAZBEHWE MOMWIDOHHUSSMOCTHE. [MoMMMD yKa3aHHBX
cnocofoR, ¥MMUMYECENE COSOWHEHWA M TESROSS YACTHUL MOMYT NPOHHESTE
B ENETEY NYTEM SHIGUWTOAS — NMHO- By arouuToda (pue. 5.10). Pazmeda-
KT SHOOUWTOE HacnaurbuHeckwil, B pEIyNsTaTE HOTOROIND B KNSTEY Nonaga-
KIT PAZAMHHES MONSEYNLl M YSCTALRl, HENPWMER CEME B ENETEW NErEW: 1 nedio -
uaTe. MNMpy cneuwBUSeCEDM SHOOUWWTOEE NPOMCHOOMT CEA3WEGHHE ONpene-
NEHHBIX MOREEYN © PELENTORaMK. Messbpada knerox 0BpasyeT BRENAYMBAHMA,
KPEA BRMAYHMBAHKME CMBIKAKITCH, 3AXEATHIEEA MEXKNETONHYE HMOKLCTh [THHO-
WHTOE] WA TEEpALIE YacTHULl (dEarourtad). MaBoUETO3 — DEWH M3 Ba¥HEN-
WM ¥ OCHOEHEIE MEXSHHIMOE NPOHWEHRDEEHWA B KNETEY BRICOEDMONBEYNREHED
COSgUMHEHKWA. FPadmepsl 00pasyEWMEcA MMHOWMTO3H6E Bakyanai o1 0,01 ao
1,2 wmem. HYepes HEKOTOPOE EREMA EBAEYON: MMEPYEZETCR B WWTONME3IMY
M OTIUHYPOBRBEETEA. KONMMYECTED NMHO- W QErMmUMTOSHEY BAXYONER — 3Hg0-
COMd — NOCTHFEET WHOMLA SHAYMMEIE KONWHECTE. THE, KNSETEW KMLLEYHOM 3n1Te-
nuA chpaayor ao 1000 aqaocos 8 CexyHAQY, & NEfkouuTel — HeE Gonea 100 8 MK-
HyTY. CylecTEyeT GYHEUWOHANEHEA CBAZL MEMROY BAKYONAMI, OOCTABNRHHMLAMK
B ENETKY PAINWMHHEE BEWACTER (SaNKW, NONVCESSaRpME6EL ¥HPhl M HYKNEHHDBERE
KMCNOTE ), W IRIDCOMAEMK, PERMEHTE KOTOPLE QACLLENNAKNT 3T BESLUSCTES.

Taknm obpazom, BECE UWEN EHYTRWMENESTOYHOMD NWWESAREHWA COCTOMT W3
YETRPEY NOCNEEoBaATEMLHL $a3; NOCTYNNEHWE BRIBCTER NMYTEM NAHOD- AAH
hEroUMTOEE, ME PACLENNEHWE Mo, AEACTBMEM GEIMEHTOR, EBISMAEMEX N30 -
COMAERM, MEPEHOC NPOOYETGE PACLLENNEHWA B UMTENNASMY (BCHEOCTEHME MakE-
HEHHA NPOHULEEMAOCTA MEMEpaHE NYLBEAPMTENRHLEX EAKYONERA] |, HAEDHEL,
BRIEEMEHHME HEPYHY HENENEEADEHHEX DCTATHOE — 3x30uMTea (puc. 511}, Meaxa-
HH3M IKIOUMTOZE MO CYTH NPOTUBONONMEEH NPOUSCCY NOCTYMNSHAA MONSEYn
B KENETEY — 3HoouwTo3y. Camu BaKynny MOoryT ynnoTHATECR W NPEEpALLETECA
B MEMKHE LHTOMNa3MATHHECEHNE MPaHy k.

Ha HapywHol NOBSpEHOCTA LUTOMNAE3MATHECKON mesbpads moboi kneT-
KW PEcToNoEeHs PRsHOO8pa3H0E PEUSNTORE, WMENLWKE MUEONpOTEMaHYD
npUpoay. 370 ANNapaT KNeTed, BOCNpMHMMAKHUWA pasppaxeddd. Janskos He
BCE XMMHHECKHE BEWEACTER, B TOM YWCNE M BHoNOrvHacKkBe DETYRATORE { rOprMo-
Hbl, HEEPDMEQMATORE W 4. ], TPOHMERIDT B KneTEyY. OHKM E38MMOaeRCTEYIIT C -
UEMTOREMA KNETOMH0H NOBSQXHOCTH M 4EREE HEMEHEHWA WX CTPYETYRHOR Opra-
HHZELMK NMEE YHACTAN MONEKYN-NOCEEOHHMEDE S2MYCKSHT T8 MM MHEE NpoLEes-
Chi pETEEONMENMA B KNETEE. Kpoma BuonorsdecEns perynATHROE, C PeUanToRan
HAMWEHDA LATONRAZIMATHHECKON MambpaHel CERSEIEAHTEA BUPYCEl i DakTapun.
ST BO MECMOM CNPS0SRAETCR CNeEUMpHHOCTE pAOA HHbeEUMA. Hanpyagn,
BHIWChI, ERSBIBAMOLKME OECNTUPATORHEE MHPEKUKM, MPOHAMESDT B KNETEW Obioa-
TaNkHEE MYTER BECNEACTEME BEIAMMOOSACTEMA CO CNEUMBIHBCEHMMY ONA HAX B8 -
usnTopami. Bupwcel ranamvTa NopaxassT KNeTEN NEYEHK, HA NOEEPEHOCTA KOTo-
Phix PECNONOEEHE ODYIAE, CReUMbHHECKHE ONA 3THX BUPYCOE PaUsnTopEg.

3)
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Puc. 5. 10. PazaniaHees dopeis SHOOUMTO%E! & — Parcuuros; B — nuAousTos)

B — nepeson MOnekyl BELIECTEA NAW NOMOLWA DELSMTTOROE [KNaTpuH —

O0MH N3 BEERHEALIME BENK0E, YHACTEYIDWM B OOpaInBaHnl NHHOLUMTOSHOR BAR0IH].
Cnpasa — SNeKTROHHEE MERPODOTONEEg M NpoLECCoa

He meHeE BakHa ONA ENETEW WHbDPMALMOHHER hyHELMA LHTONNASMaTHYE-

CEOFA MEMEpEHR], OSYCNOBREHHAR HANWSHEM HE HEEYAHHON NOBSREHOCTA PasHa-
0BPAIHLIE AHTHIEHOE, (NPESENAKIILME B8 «NAL0: — NPMHE0NERHOCTE K ONpege-
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Ldranniamatnyecin rerSiana

Puc. 5.11. 3ka0unToa: b — cxesia; B — anesTRosHHEn MWKPOGOTERapHI

DEHHEOMY THTY KneTor. TEKHE BHTHMNEHE MOMYYHANN HAZBEEHWE SHTHISHOE TRAHSS0H
CIaygRrHOCTE [NPEMHEEnexRHocTA) (oM. puc. 3.12). K npumepy, B opradmase
YENOBEKR HEoHMTeEA0T Bones 300 KnaroqHL THROR, M3 KoToReR orono 100 maea-
HIT BOHE4HYH CTEOMH auddbepaHunpoBEn [TEPMUHANEHER O epeHUMposKa;
SPUTROWAT, COUMT, HEApoH 1 ap. ). KExosii m3 Sty ENaToyHEY TMNGB HECET HE
CEOER NDBERHHOICTH HA00D AHTUIEHOE, OENSHLLAY KNETEY YHUEKRNRHODMA,

Ha nosepxHocT BOEX KNETOK NO3BOHOMHEX #MBOTHLER PAGMONArANKITCR
W GENKM rMABHOND KOMMNEKCE MGCTOCOEMECTHMOCTH — TEAHEEDH COBMBCTIAMO-
CTH. 3T0 MHTEMPHUPOBIHHEE MMAKDNPOTENOR, TREWYEM KBXOBIA DRraHMam MMEeT
CEOEA yHUEENLHWA Halop Takn: GEnEOE W TNEKNPOTEMO0E, OTNMYAKNUWA 8ro
ke o7 GnMaaiuers poocTESHHHMES.

C BHYTPEHHER NOBERPXHOCTEH LWMTONNAEIMETAYSCKON MEMOpaHbl CBRA3AHE
BNEMaEHTE UMToOCKEnaTa (oM. puc. 3,13, 5.20).

LisTonnassae4eckan MeMOpEaHE BRINONHAET BUE OOHy diyHELWMK — obecne-
YVBEET CEREL MEAIY KNETEAMK B TEEHFE MHOMENETOMHEE ORFAHUEMOB KEKE NMyTEm
i padnBEHHA MHOMMUMCIEHHLR CKNAG0E W BRIPOCTOR, TAK M BENEOCTEVE BEOEME -
HWA KIETEEMA NNOTHOM LEMEHTHDYILWEND BEUECTER, JENORHANALETD MERKNE-
TOMHDE NPocTRaHcTED (prc. 5.12). OHo copapedT TAK HA3BIBAEMBIE KOHTAETH-
Hill — EEMKM WM MMAKONPOTERLE, YOHMHMBENLWINE A0re3ui [CNHUMNEHME KReToR).

Paanu4asaT HECKONEKD BIAGE KENETOYHBIE KOHTAKTOE, COEOHHEHIUAN OTHEN:-
HBIE KNETEW B TEaHL. KONMYecTED ¥ CTENEHE BELIPRMEHHDCTY KEMOOMD BHGA G0a-
ANHEHNA KNETOK 3ASMCAT HANPAMYK OT BENHYMHE MEXEHHHECKDR HANPY3KW HA
THAHR M 88 CTPVETYPHD DRraHEaumy — apuTaEToHnEn. Ha pyoysxe 5,12 npr-
BREOSHE CXEMBl ORTEHWIALMIA NPUNETAKWME apyr K opyry Mmamdpas pacno-
NEKEHHL PAZOM KneTtor, Bo-nepesl, 3TO wemesod KOHTEKT, TOE HEXOMATCH
MEAENETOHMHER |TEAHEEER) MWMOEOGCTE. [NOTHEA KOHTEET COSO0WHAET COCEOHWE
KNeTEY cnocobom, HAaNDMPHEMWAM CTEMEHOS DOEAND, TONBKD BMEDTD HWATOK
KPEMEXHEM MAETERWANOM BRICTYIRIDT KOMINEKGCh CNEUWansHsR Genune — koH-
REKTHOCOMEN. TRETHA BMO COEOMHEHWA KNETOK — AECcMOCOME — Hanbones
npo4Hsd. OHe chopMMpoBaHEl LENKEIM EQMINBKCOM BEHYTPHENSTOMHEIE W BHE-
ENETOYHLIE DENEDE, YERPEMNEHHEX CO CTOROHB WATOMNNAZMEl KAXOODE ENETEM
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HATAMK UWHNTECE2NETd. E‘!,I'IJ.-I.EE?E’&I'IET W CNEUMANEHEE MEXENBTOYHRE EOHTIKTE,
HANPHMER CHHANTHYECKHE BIAMMOOERACTEMA, XAPAKTERHGE ANA HERPOHOS
HERBHOR CHOTEMB, 3 TAKME SEXOY HEDBHBIMK KNETEIMM 1M ADYTHEK 00pai0sa-
HAAKMK — MELIEYHBIM BONOEHOM. ECTe W gpyrHe $opsel EOHTAKTOB KNETo®,
YEPEETERHES K3E ONA XNBOTHLE, TAK M 000 PACTHTENEHER KNETOE,
SDHAOAAIIMATHYECKAR CETh (SNTC) — 370 GRIAHCHI, KOTODBE NPEacTaBn-
eT colof pAZRETENEHHVO CETh KAHAN0E W NONBCTER B LWMTONMEIME KNETEW, PEc-
NOMNEEEHHYD BOCKPYT A0Ra W oBpazoaaHH D smestpasany (pac. 5.13), Doobedro
MHOM KAHANDE 3T CETW B ENSTEAX © MHTEHCHEHEM 00MaHoMm BawecTa. B cpen-
HEM OEbEM IHADNNEIMATHRCKON CRTW cocTaarmeT or 30 00 50% BCeR KneTkM,
PaanmuanT 088 Braa Memipan aHOonNasMMaTHYeckod CaTH, Mankue 1 Lwe-
poxpRatae. Ha maembtpanax mmegeod SN0 HaxopATes QapMEHTHRIE CHCTEME,

Martpan

COsCEfHNN KNETOE

Cos ML ME
Sanms

MuEpoBOpGHHEM

MexmambpaHHoe
I TERAHE T O

Lilgnenod KoHTAKT

Maxrsarafipannng
. NPOETEAHCTED
KiHHBRC0s Lllenea ol koHTRET
Kanan (1.5 Ha)

Mg HE

COCEOHWY ENETDE

—

Puc. 5.12. Cxenb CTROBHMA PAINUHHLR BRN0E MEKENETOHHEE BOHTAKTOR
(M — Wi BNEKTEOHHEIE MHEDOGaTOrDEDH)
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Pite. 5.13. KaHans! W DOAGCTA SHEONNAAMETHSECKDA CETIA:
B — ofibEMHAN MOgENs, B — AnekTpOHHAN MUEpobOTOr padikis

VHACTEYHILLME B ®APDEOM W yrNEEomHon abmase. Takwe mamipads npeainana-
HIT B KMNETEAX CENBHBIXN MENES, MIE OCYLUSCTENRETEA CHMHTES MMPOE, B KNETKEN Na-
YEHM (CWMHTES MUWKOraHa), B eneTkax, GOratki 3anacHeIMY MATATENSHEMH BELLE-
CTEAMM (cemeHa pacTaduil). OcHoBHAR dyHKUMA MemEiad Wepoxosaroid, mnm
rpanymapHod, SMC — cudme: Gankos, KTopeA OoYWECTENRETCA B pUGocosax,
NPUERSMMNEHHLE K Mesbparan. 30acs CUHTEIWMEYIOTCA OBE OCHOEHRE rEynnel Gen-
KoB. DgHe M3 HUX NPEOHEIHAYEHE ONA BELGENEHWA M3 KNeTEE (Gengm-depMedThl
NHLLEEARWTANLHOMD TREKTA], APYIME 38 B NPOUSCos TRAHCTALKK BOTPAMERIOTCA
B MarMOpaHs 1 cnyxar and obecne4deHUA BHy TRMENETONHERX NOTReOHOC Tain.

Mpeusy ILBCTEEHHO HA NPAHYNRPHEX membpaday 3MC npouMcomuT CHHTES
dochonnuoos, cHopea camus Membpad | BEMOYEHME B HEE XONSCTERMHE.
PepumenTel, yHACcTEYVOWKWE B 0GPaz0BaHIE MMNAO0S, BCTPOSHE B MamMipaHs
SMC. BHOBL CHHTEZMPOEEHHEIS NMNKWOL BOTRAMEADTCA B masbpany 3T1C, Guana-
NUOHEIA CNoA pacTeT. B pesynsTate yeanuyWBAETCA NOBEOXHOLTE XYM MK
EWTIHOA nonocTy (uMcTeprel ). MapannensHo npodcEoT BoTRAMEAHHE CMELM-
decKNE DEnK0E, CHHTEIWPOBSHHEX HA rpaHynApHe 3MC.

CnanoeaTansHD, MPaHynapHse Merbpads 3NC npepcTasnmor coboi «da-
Bpanoyr EneTodHB mesbpad. 0T TOro, KEaKMe WHTETPANBHLIE M NEPWEHEpUHac-
kna Gengw GyayT CUHTEAMPOBRATECA Ha prubocomax 3MNC 1 kaxwa doodanunugbl
oHpazyiIToA 1 BENIDMARITCA B MesbpaHy, Z8EMCAT THN EO0anpy DLUEMIcA HOBD-
o thpar maqTa Marpbpane; Bynat o4 komnoHedTomM camail 3MC, membpans anna-
pata [oneax3m, NHE0C0ME MMM HEPYHHON LUTOMNNE3saTHecKnl smesbpats.

Mo karanasm 3MNC TRPAHCNOPTUEYIDTCA EBLWACTEA, B TOM YHCNE CHHTEIWRO-
EAHHBIE Ha wmembpaHax. MembpadHw 3HOOMNAZMETHHECKDA CETH EhIMOIHAKT
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ELLE GaHY d.‘.l‘p'HH.LH'IH] — MPCCTHFEHCTEEHHDND EA0ENEHHA PEepMEHTHLN CHOTEM
ENETEH, 4T0 HEODROLHMG LNS KX HCIeoBITENHOT BLTYTIREHAA B CHOR MR -
CEHE Npespalledns, Kpome atoro, mesbpadbl 3NGC pasrpadnMBanT paiHomna-
NEAENEHHEIE NPOUECcH MeTadonMama.

Tarwm obpazom, IHOONNEZMATHHECKAR CaTh — O0WAR BHYTRHUENETOMHESR
UMPEYNALMOHHER CHOCTEME, N0 KEHENEM KOTOROR OCYLUSCTENAETCA TREHCNopT
ESLIECTE, 8 HA MEMOPaHAR 3THX KEHANOE HAXOOATCH MHOMMUCNEHHES hepreH-
Thl, OGECTEYHBRRILIME ¥UIHEQEATANEHOC T KNETEM.

PuBocomsl NpeOcTagnawT cOo00R COEDWMBCKWE 4YBCTHUBL JMAMETDOM
17.0—35,0 nm, cocTonwme wa eyx cyfbenuimy (pec. 5.14), Onv cogepxar
NPUMERHD PEBHOS KoNWYecTeO Senkos ¥ PHE, Pulocombl MMETCA BO BOEX
ENETRRY KAk NPOKaDAOTAMSCKN, TaE @ 3D OTAYECKHE,

Pulocomanschue PHE (pPHE) cuHmeaupyorca g aape Ha Monekyne AHK on-
HOH MM HECKONBEWX XPOMOCOM B S0HE AQp=IuER. CHoOa %8 M3 UWMTONnaams
nocTynant pubocomansHee Genew. B peaynemare ezavmopeictens pPHE
M Geneoe poprMadpyoTcA oybsenMyErus puioconm, EOTOpRE SATEM NOKWOE0T
appo. B yaronnazme pubocomel wmoryT pacnonarateca ceobogso wnn Beime
MNPUWERENMNEHL K NOBEREHOCTA Membpad asgonnazmary«eckoil cemd. MNpusas
B audipepEHUMPOREHHEIX ENETEKAX, SCO0UMMPOBAHHEY C Mambipadamy, puwbo-
com Gonelwa, yau B HeguheaHUMPOBAHHEY — 30pUOHANLHEE W DENALLMX-
cA. B 3aEMcuMocTd Ot TMNA cuHTEaMpyeMorn Genka pubocomes moryT «pabo-
TaTh+ MOOAWMHOHKE MNK 00 EEAWHATECE B KOMNNEECE — mamdpeiocons. B Takux
EoMAnexcax pubocome CER3AHE OOHOH Monexynol nPHE.

Kak Bel moMHATE, B rmasa 4 Mel PECCMOTRENM MexaHnas Buonorwseckoro
cuHTESA Genka. B 3ToM npouscos HE STANE TRAHCNALKMK B3XHYH PONk BLINOINHA -
WOT puBOCOME], TEE K3K B MX SETMEHDM LEHTDE NPOUMcEoOMT BISWMMO0SNcCTEME
auTueopoHa TPHE ¢ kopodom nPHE. Bonosuaum tae, 410 pubocomel nepe-
nEvrasoTeA no sonsgyne MPHE tpunner 2a tpunnetom. ChegoBATENSHA, MMEE-
HEA 3ana4a pubocom zaxmoqaeTeA B Tos, 4Tobe coenams koooHel PHE nocne-
OQEATENEHD OCTYTHBIMK ONA KOHTAETA © AHTHROOOHaMA TRHE. 3to nozeanmer
BCEMMA PEANUIOELIEAThE OOHY W TY XE NOCREAOEATENRHOCTE HYRNaoTmanos MPHE
E OAMHAEDBSE MOCHE0IEATENEHOCTH SMUHOEMCNOT NONMNENTHOHEX LEnsii.

_ Manan cybbegnHnga

L HPHEK
TPHE
———— AMMARRACNOTE

— BONbILAA
CyIbBAMHALR

-~ Mamtpana
SHILOTUAIRAAT WSRO
CaTH

I— : ‘ CuHTRAWpyaan
Pue. 5. 14, Crena cTpoasmn o NOMAMENTIAIHER e
AT bl MH;




» fnapa §. Crpocerve v fyHEgen Knetos
Kormnmexc Monegaww, i anmapar Fonegsor (A, TECcHO KOHTAETWRYET

C rnanevran pesbpadane SN0 W yacTo pacnonosed s6nMan ANPRE W ENETOYHOM
ueHTpa. DcHOBHOA CTPYETYRHLIA 3neiedT Al — rmankas sesbpada, kO0TopanA
ofpazyeT MenMipaHHEE NSKEThl YINOLWEAHHEX HWCTERH, KPYTIHEIE BE3EYOM M Man-
EME My3kiperN {puc. 5. 15}

CHHTEIMPOBAHHEE HE MEMODAaHAX AHOOMNS3IMATHSECKDE caT Ganku, nons-
CAXAOWOR, 3UPE MO cucTeMe kaHansuee 3MNC TpEHCNOpTHRYIOTCH K EDMILey
[oneO#M, EDHLEHCHPYIITOR EHYTRE SN0 CTRYETYR W «YNEKOERERINTCA B BAOS C8-
EPETA, FOTOEOND K BRASNEHMD, NWED HCNONEIYTCA B CAMON KNETES 8 npouacea
af ®uaHeaeATaneHooTH (puc. §5.16). Ha membpadas Al pacnonoseds heprads-
Thl, FRESPLIAHNUNE MUKOIUNWPOEIHUME DENKDR M, CNEA0BaTENEHO, 0Opa30oEa-
HHUE MUEDNPOTEMO0E; NpOACEDOET CUHTES EOMNOHEHTOE BHEENETOHHOM ME-
TpMECA. OoHOR 13 BaxHERWAE, HO NoES 00 KOHLE HE MCCNERDEAHHON $ryHELMEA
Al ABNABTES COPTUPOBES CHHTESMPOBERHHEX B KNeTea Gankos. NpHsepon STor,
EDOME NEPEYHMCASHHONTD BRALE, CNYHHAT W S{HAUpDESHWE NW30COM, YHECTEYHI-
LIAx B0 BHYTRMERETOYHDM NMALWBESPEHMN.

fMuzocossl — HebONELUFE WAPOBMOHEE TENELE OWamaTpas orong 0,4 s,
DR AHEHHEE OOHOE MembpaHoi. B nMaccoma: HaxoouTea oxono 40 paanvdHex
epMeHTEE, CRoCODHLIX PACIENNATE GENKW, HYENEWHOBEIE KMCNOTE, MONWMCAXE-
PHOLL, NMANMOLE W OpYre sewecTea. PECIENNEHWE BEBLUBCTE © NOMOLWED hep-
MEHTOR HAILIEAATCR AHIAMCOM (OT rped. Iy5is — pacluannaHnE |, OTEYDE M Npanc-
HOOMT HE3IBAHWE OPraHonoE. NMMsocoms 0DpasyIoToA W3 CTRYETYD KOMMNSKCE
Monea#d MM HERDCPEAGTEEHHD M3 IHAONNAZMATHYECKDR camr. DHn npyinu-
HARTGA E MHHOUATOEHEIM WM GErounToIHeIM BIEYOTAM H, CAWESACE © HHMI,
oOpasyIT BTOPNSHEE NM30CoME!, MM NULLEEIRHTENEHEIS BEAKYONM.

Tarvs 0fpaiaonM, 0OHE M3 DooBEHHOCTER YHELMA NHI000M — YHACTHE BO
EHYTRHENSTOHHOM NEpEEIPHUBEIHEK NYWUEERX BEILECTE. KpomMe TOro, NM3ncoskl

Cummaz Benkoa

MHKO SN DO R RHHS

Ciopazoaamee
OMCyNaEHOHLE CEAIARA

obannemd NWNdaos

MporeanuTiesccas
nopatiaTka

EOHLIBHTDMEDCRA AR

OHEOUNTARHEER BElGH0

Prc. 5.15. KaHank w NonocTi annapara Moisgss;
A — cxpra b — anesTpoHsER (boTorpadgen
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<}

Mhag=mne sespesm PHBOCOME
) e

flospHar nopa Fﬂ_.up-:-

ﬂ‘rcnymmﬁn GECH CDOK MATOXOHODAS g

(B TORNYHAR DRG] j..—-r
PRroUMTOIRAs BAKYIE

T - tharouETos

T—

P#e. 5. 168. YuacTye annapara onsgs9 B0 BHYTRWENBTOH O MALBBADEsHA W

MOTYT PESPYILATE STRYETYDE ENSTEM NPW 88 OTMUPEHIAW, UENLIE KNETEX B Xxoge
SMOpWUOHANEHOID PEIEMTHA B METAMODGO33, KOrNa NPOUMCHO0MT 33MaHa Sapa-
NeERUSEEE TEAHEHA HE NOCTORAHHBE (CM. . 7], 1 B paoa opyrae coyuses. MNo-
BHAMMOMY, NEQEEANMEAHWE CTRYETYD, O0pa3oBaHHeE camoil knaTtenil, Wwrpast
ES¥HYH) [k B HOPMaNEHOM ofOMeHs BEEBcTE KkneTok. DOHaKD NOKA HEWMIBaoT-
HO, KaKWM OBPAZ0M NW30COMEl ~RECHO3HAKT: BHYTPHEASTOMHER MAaTepHan,
MOANEXALIAA DE3pTyLLISHWK.

MeporcHcomMesl NpeocTaEnaonT cobol obpazocearkwA pazsepos ot 0.3 oo
4.5 sam, OEPYHEHB! MEMOPEHOA, BHYTPH EOTORBIX PaCNORATAETCR CEpONeEHHE
ipac. 5.17). B 30He cepOouseBrHEl HEXOEATCS PAINHMHHEE EDHCTARMHSBECENE
CTRYETYPB W erbprnne. YH98Hee OOHApY MMM B NEQOECKHCOMAL (PERMEHTE M-
TEOONMAME NEREKUCH B0OCRoLA, 0Dpa3yHNUSrocA B pAOS DuoxMMAYSCENE Npe-
BpALEHWA. Tax kxak HyO. AENAETEA TOKCWYECKHMM BraHTOM 0N KNeToK, TD KaTE-
naza opTEHOMAA MIPEeT BEXHYE] FALIATHYE] POnk.

¥ MMBOTHBIX, 3 TRICES Y HEKOTORBIX DECTEHWH, B 4BCTHOCTH NPH NPORACTEHMW
CEMAH, (REQMEHTHEIE CUCTEMBEI NEPOECHCOM MIDEKT BEXHYID PONs B NDEERAELLE-
HWM ¥MPOS B MErK0 OEHCIReMEE YINeanOsl.
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Pre. .17 E‘HE'HTFHDHHEFI MHEDOPOTONREE A NEpoKCHC DM

MuroxongpeH. 3TV OpraHoMOLE MMETCH MEAKTH4SCKEM BOD BCEX THNAX
FYEAQMOTHHECHWA ENETOE QOHOKNETOYHEIX M MHOTHENETOMHESX DpradHKuasne. Boe-
oduwes DACNDOCTREHEHNE MUTOXOHODWA B HRBOTHOM W DRCTATENLHIM MUDE
PHAIWBAET Hd BaXHYI0 DONb, KOTODYED OHKA MTDaT B KRETKE, MHTOXOHODMA HME-
HOT D3N Y d}DpMY — CPEpHYECKIE, OBANbBHBN W LMNHAHOREESGEAE TeRew
{prc. 5.18), moryT GuTe HWTEBWMAHDE hopMul, HOPMHPOEATE COBQUHEHWA DRy
C opyrom, chpasva MHTOOHOPHENEHYID =CEThs WMTONNAIMel. M3B8CTHE W rH-
TaARTGKME pEEﬂEIEITBI'IE'HHbIB BAWTOERHD A Y QOHOENSETOYHBIX KHEOTHRIE.

OBbMHY PAIMEDL MATOXOHAMHA cocTarmIIeT o 0.2 00 1 MEM B AHaMeTpe
W a7 MEM OnAEBL OnaHa RHTeEMaHER drops aocterast 15—20 mem. KonwdecTao
MWTCHOHORKA B PE3HLNH KNETESX HEOOWHAKDSED W 3aBMCAT OT $WHKLHOHANEHOA aK-
THBHCCTH TREHA: 13 DONGUUE TaM, M8 WHTSHCHBHEE WYT CHHTETHYSCKAE NDOESC-
Chil [MEEHD] WM BENWKN IATPATH 3HEPRred, Tak, MUTOXORADRA BONbLIE B MbILLEY-
Hiblx BONOKHSAX MOYIHOA Bbillibl KOROWO NETARWLHE 7L, Yes Y HERETIOWUINE,
Huocno METOEoHODWA MoskaT GRICTPD YESNHHSHBATRCA MYTEM OanaHuA, 1o ofy-
CAQENEHD HANMHWER KONBUEEDE Monaeynel AHK 8 vx coctase (o, m. 3, ¢ 85).

CTerka MHTOXOHODHKA COCTOWT M3 A6V MEMODaH — HADYRHOR W BHYTDEH-
HER., Hapyxias — raigad, 4 o7 BHYTReRHeR B rvybb Opradonns oTeomaT
MEPEropPoaEd, MN soucTs (o7 naT, orisfa — rpabeds). Ha membpadax kpuct
PACNONAT30TCA MHOMHACNEHHEE TPUEDEMOHES EOMNNSKCE PEpMEHTOE —
ATHP-cosbl, YUYSCTEYEILLMWE B 3HEpreThdecxonM obmaxe. KonvuacTeo rpebdeil,
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ONPEAENARHUEE MAMUALL NOBERXHOCTH MerEpanbl, 3AHATYID NPHEDENIEHHbIkA
K HEA GEpMEHTAMN, JEEHCHT OT GYHELMK KNETOK. B MUTOXOHODHARY MbILEYHEX
BONOKCH MPEBHER 0NEHED MHOMD, OHA JAHUMAIDT BCX BHYTREHHIN0 NeNOGTE 0pra-
HOWAA, B KneTkax 3apoapilla KPUCThl OMHUYHBLL. B MUTOXOHADHAX HMESTCR
BONbLUOE KONAYECTEO MENKAX, KAK Y NPeEIPHOT, pHSOCOM W HOET MHTERCHBHEA
YACTHYHD HEIABNCHMBIF 0T A0PA cHHTes Senkos. Medopaaumra of 1y CTOVKTYRE
HAKOOMTCA B KONBUEE0R Monesyne JHE CamMon suToxoHpus,

Mpamyne  Mascspssfipaanoe NpoCTEMOTID

BuyTpaHHaR
e BHA

—
Prc. 5.18. CTpoese s ToxoH D piei:

A — ClietaaHAR 1 NCCEOCTHAA MOLENM,
DOpFEHEIALNA KOMCTEl, B — anexTposHER
MEEpPOTOrPaddsiA RATOROH IR,

B — anexTpossan MukpoiboTorpadia
NPOUECCE GEAEHEE MATOR0HEIHN]

I — EBHYTRE:HAR MEsBREHA MUTONOHADWH,
2 — ATM-comMme:



I—
Puc. 5.19. CTpOeHNE KNETOHHOND UBHTRA! A — OfbEMHAN MOOENk,

B — anesTpaHHAR GoTarpadi

DcHOBHAEA YHELWA MUTOXOHORMM CEAZEHE C OKMCNEHMEM OPrEHAYScEHX
COa0MHEHHE 1M HCNONEI0EAHWaM OCEOOENSINWSACA NOW PACNAOE 3THX COS0M-
HEHHA BHEPME B CHHTESE moneyn ATS. NosToMy MRTOEOHODMKM Y3070 Cnpa-
BEANWED HAKEINT IHEQTETWYETENMM CTEHLUMARN KNETEW.

KaeToyHbid UEHTD COCTOMT M3 OBYE O46HE MANBHEEHE TENSL LWNHHOOWSE -
CHON fepMbl, PEACIONMEEHHEX NOO MPAMER YTIOM 0T E opyTy (pec. 5190 3
TENkLUA HEIRIBAKITCH UEHTHHONAMK. KA BIOHO HE 3NEKTROMPEMME, CTEHES UEH-
TEHONK COCTOWT M3 OSEATH NMyHK0E, EKMOMANWKME B .08 No TR MuEpoTRyGosm
IameTpos 25 M, oGpazosadHels Genkamy TySynHas.

LsHTpHon OTHOCATER K CAMOEQCNPOHIEOIALIAMER ORraHOWOSM LMTOnnEs-
M. Mx BoCNpoHIEEOEHEE, NO-BHOMHMONMY, OUYLLECTENRETEA NYTEM CamMochopm
M3 BenkoBelx CyGbEOMHMLL,

KNETOYHRE EEHTR WIPEST BEXHYD POAL B KNETOMHOM OEAEHHH: OT LEHTRHO-
nail HARHWHEETCH POCT BEERETEHA OENEHHA {AXPOMETHHOBOND EERETEHA). Kpome
STOIM, YHEHEIE NONAFSKT, 4T0 EEMEHTE ENSTOMHOM LEHTRE NPHHAMAKT BXTHE-
HOE YHACTHE B NPOUScCa NEQEMBIUEHKA NOYSPHKY XPOMOCOM K PAIHRM MOA-
Cam B aHIMa38 MuToEaE (Cr. puc. 5.32) ¥ 8 meildosze.

¥ BRICLUKE pACTEHWA 1 NPKE0E HET ENETOYHGI LEHTRA C 48TED BRIPE#EHHEI-
M UEHTRHONAMK. Erg ZAMEHSET THK HAZLIBEASME UEHTD ORrAHM3AUMEA MHAEDO-
TRYEOHEE, HE MMEHIWHA SBTEDR noxanuMzauvsy. HanpuseR, B ENETEEX BRICLEHE
pacTEHKA cHOOPER MUEDOTRYOOYEE NPOKCEOOAT N Napuepe Sapa, o7 KoTopa-
Mo OHW PECXOOATCA B PEOMENEHOM HENP3BNEHHH,

CaHOo#A M3 OTNWHWMTENEHEIX OCOGEHHOCTEN SYKAPHMOTHSECEDR KNeTEW ABNRET-
CA PHIEMTHE B BE WMTOMNNAZIME CEENETHRE 0OpA30EAHKMA B BMDE MHUEROTRYDOUEE
1 MyHEDR SanKaERld BONOKOH — HTOCKkeneTa. MOaeneHue BHYTREHHEMD KNETOY -
HOMD CEERETE CHATEKIT O0HWRM M3 KRYNMHER SpoMopdio3os, NpoMSclIeau«s Ha

pyGese apxaiicEol ¥ NpoTepo30cKDl 3.
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A

2NEMEHTH UWMTOCKENETa TECHD CER3AHL C HAPYXHOR UHMTONN33MaTHYECKD
resbparoR W ADERHCOE 000NCYKCH, COPaIVIOT CRORHLIE NEDENNETEHHA B LATO-
naasse (Ca, pac, 5.20),

CVUBCTEYIOT TDM CHCTEMBl HATER — (UAAMENTOR, DEINHYAIOLLMECA NO XHk-
YECKDMY COCTABY, YNLTRACTRYETYRE M GWHELMOHANBHLIM CBORCTBAM, Cambie TOH-
KWE, JHAMETROM 0RO B HM, COCTOAT B OCHOBHOM 13 Senka akmuHa, K apyros
MEYTHTE OTHOCATCH MEEROTORROMKH, KOTODBIE MAMEOT OMasMeTn 25 v 1 0dpasosa-
Hbl B OCHOBHOM Benkos TySynuHon, TReTsd rpynna NPeacTamneHa Mrosemsy oy -
HBIR HETAR C QWARAETR0A ORONG 10 HM, 00DAI0LLIMSMICE K3 DAFHE Denkos,

OBUMM 008 ANEMEHTOB UMTOCKENET ABMASTCA TO, 4T0 BOE OHW NPERCTIR-
AT CoBoR Benkoabie, HeCTAlMNbHEE, CNoCOBHEE K NONMMEDHIALMK M BRN00H-
MEDHAIALMM, HEBETEAUWMECH GripHNIRpHLE PONHMERL. Takas HeCTAlHUNbHOCTL
OBECNEYMBART KNETOYHYIS NOABMRHOCTE, HANPHMED HMIMEHEHHE (HOPMbI KNETKH,
HeROTODBIE KOMNOHEHTH! UMTOCKENETE NDM YY3CTHH CNELISaNbHLX 0ON0NHUTENb-
Hbix BENKGE MOMYT 000AF0ELIBATE CAIMHLIE GUEDUNIADHEE aHCAMENM ¥ HIPETh
PONL KADKACA (KABTEH LWHNHHADHYECKOrD MM KyGuseckoro andTenya ). Mpx saau-
MOOEACTEMN C ADYVIWME CNELHANbHLMK GENKAMY — MOTORHBMKA — OHK MOTYT
YHACTEOBATE B PAFHOOBEAIHLIX KNETOMHBK OBHKEHAK.

FaanuuamnT O6a NPUHLHNHANGLHD Pasiv8Hsx cnocoba aemxedud, MNepawa
M3 HUX OCHOBAH HA CNOCODHOCTH aXTUHA 1 TYEVIMHA K NONMMERUIALKH 1 SeNo-
NAMERAIFLAN, HTO NPH CERSW 3THA 38Nk C NNa3MATHYECKDA MemBpadon mMo-
HET BLIIEAThH 88 MODPORGTMYECEHNE HIMEHEHHR B BUAS CO0EI083HNN BeDOCTOR
(nCea0onoaEA ). NCeponoaMy ¥ TOHEME BhIPOCTe (Nonommm ] sMOoryT KK 8TH-
FMBaTLCA OOOAaTHO B KBETKY, WK I2KPENNATECH HA NOBERXHOCTA, 3 3aTeM yva-
CTBOBATS B NEDEMELLEHHHN CAMOR KNETHA,

Bl poTpylor=a

AETHHOBSR
HHTH
LLMTERaS AT HECRER
MesalpaHa
—

Puc, 5,20, Grepeume guTocxanaTa
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Mpw opyrom cnocobe nepeaavxe-
HAR  rpunne aETHHE vne TyynmHa
REMAKITCH HENPEEMAKILLMME CTEYETYRE-
B, MO EOTORERM MEREMEIUSIOTCR CNe-
LMENEHRE NOOEnEHEE DEnxd, KOTopse
BMOMYT CHRILIBATECA © mesbpaEHHBIMK
Ny BUEDMNIANHEIIY  KOMIOHEHTAMK
ENETEM W TEM CAMEM OOECNEYUMBATE WX
napemMelaHne (pec. 5.21).

ONopHEE SNEMEHTE  LUMTOMNESME
anpenensoT  Gopry,  oSacnadveaET
OEMEEHWE BHYTRWENETOYHEIE CTRYETYR
M napemaueHre ecel kneteEn. B knet-
EdX HEKOTOPRIE NpocTaiwx { Tien M adey-

I— I0PMH, ENACE KIyTHEOBLIE) MyHEN BOM0-
Puc. 5.21. Mexasan OB seHus EOH M MUEROTEYEOMEY UMTOCESRETR X0-
LATONEARATHHEC KR CTEYETYE DOUMY BRPEEHE HA NPOTARNEHNA NOYTH
B LIMTONN33ME. BENox frHeH nepe- ECEM EWIHBHHOM LWWMKNA. OHKA ZaHMBA -

RABLAASTOR ND OEEREHOCTH Mko-
TRYOOHEK UMTOCKEMSTE, OCYILECTAINN

NepeasreKEHWME BAKYOME

EIT MOCTORAHHOE MECTC B UMTOMME3sME
¥ PEINAHKME NP HEDONEWoM YEEIHYE-
HAW MUAEQPDCEONA WAH myne. B gpyres
CAYVHERN UHMTOCEENET MOSHNEH — NETED
NERECTREVBAETCH, HATPHMMER ¥ BME0 ¥ B KNETHRX MHOMOENSTONHEIR BABOTHED
(nefkoupuTs ), obecnevynean SRCTROE M3MaHEHHE hopMel EneTid, oipasosaHne
ROXHOHOHEE 1 28 aMEbouoHoe NEpenMaLLBEHHES.

MryTHEN B pECHHYEN — 3T0 OPrEHOWMOE DEvEeHHs. OHR dapakTepHsl Kax
AN OOHOKNETOMHER OPFaHWEM0E [HIYTHEOBRIE 1 MHGYI0RWA], THE W ONA HEKO-
TOPLI KNETOE MHOMOENETOMHE ORTEHMEMOE (KBETHW HEKOTORGE 3NUTENWER,
CNapMaToaouobl). KryTuEkM W PECHMHMEM  MaMe0T oBWWA nnaH  CcTpoeqHus
{puc. 5.232). bineplias YACTE ORradaMna, opalSHHAR B CTOROHY DKEyYHAKLLER
Cpans, NPEOCTABNSET COG0M WMNMHAD, CTaHKY koToporo obpasyT GeEATs nap
MUMEDOTEIYEOUEK. B UEHTRE PAcnONOoEsHE OES OCEBELE MukpoTpyioqen. 3T

8 nag sakpoTRyGoees CrOMBXEHAE MAKPOTEYGO0ES
v KA 0N TR
OTHOCHTENLHO SEYT ADYTE
g

I—
Puc. 5.22. Cugida CTROSaA 1 PEDOTE Yy THES
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YSECTE NONHOCTEE WA HE G0nbLUeM NPOTRREHAY NOKPRETE yHECTEDM HapYsRHDR
LMTOMNASMaETHYECKDH Mambpanel. B ocHOBRHWMK ORTEHDWMOOE, B HADYAHOM CNOe
UMTONNA3ME, pacnonoxeds GazansHoe (OCHOBHOR] TENEUE, B KOTODOM K KEH-
00 naps muxkpoTpybodek, obpaIyiowE HAPYEHYID H8CTE MY THES WK DECHMH -
KW, NnpubaenaeTtchs 8WwE ooHa KopoTEaR sukpoTpyboska. Tawwa obpazom, Ga-
HANBHOE TENLLE OEE3LIBRETCA 00PE30EAHHEIM M3 OSEATH TRWMAL MUEROTRYEOYEY
M MMEET CHOOCTAD © KOMMIGHEHTOM ENETOYHOM LEHTRE — UEHTRNONLR. dawse-
HME HMYyTWUEDE 1 PECHMHEE OEYCNOENEHD CHONEHEHHEM MHEROTRYEOYEK KAX IO
MARE OTHOCHTENRHD OYT OOYTE, NEW EOTOROM 2aTREYHMEBETOA BonbLUOE KOnHHE-
CTED 3HEpraK B euna ATH. MNepen menas e KENETE HAPYHHAR YA0TE DRTAHOMOS
OTOpacHBaETEA, & DazAnEHDE TankUe yaeaneaeTca. JosepHus Ga3ansHEE TENL-
LA B NPOUECCS GENEHWA WUWTONNAIMEl BMBOTE © ODYTHMW ENaETOMHEM CTRYE-
TYPEMK PACNPEQENAKTCR MEXOY O0HEPHUMEA KnETeamd. Nocne 3apepusqEs
MUTO3E B KEM00A SosepHel «neTee oT GRZANEHOM TENBLE BHOBE OTPACTAST
HAPYHHEA YACTE HIYTHER WTH PECHAYER.

: ONOPHBIE TOYKK

. B uCsoBe CTROBHWR ENETEM DEKWT R ODaHHLIA MpHsELIMN OpTaHM3a0MHeE,

i - Upmonnaama sykaproTIMEckni KNETEN DEINANEHE HE DTOEMEHEE GO LW EH -
BEHHESE HE BLEMUTHEEAE ONEE0E NEHH L Sl OTREAN — E0MNERTMBHT,

B Dpradowis SEEEeTC CTEYVETYERHE R COSUEENASHDEIHHERA OTOBMAMMN £NETEN.
B SHOONEEIMEATHHECKAR CETE — MABHEIA CUHTETHYECKAR EQMNBPTRMEHT ENETKH.

B anmapate [OnLn0sd NpouMcrnarT Hasonnesde, KoHUESETRAaUME H yTakcess ea-
LLBCTE, CEEDETHEYVERME KBETH

¥ Pan oprasounoe nated 00nanaet cnocolHOCTRIg § CAMOB0CTDOMIgEnaHIKD,
B OCHOES EOTORID MEOEET DROYTIRKEALMA KONBEeR0E monscyms JHE, sconaes
B WX COCTEE,

B | EHTmA0NM, 8 TAKE BAIANLHEE TENLLA RIYTHESE 1 DECHHH 8K chceodiHe K BOCNEO-
HABEASHMKT MY TER Carancapem.

B oTnwsies o1 MPOESDA0T, Y BEEE SYEADHOTHMHESCENE K TOR MMEETCH WATOCEENET.

S BOMPOCK! U 3AAAHWA ANA nnnm@

1  Easusd OCHOSHGIMH  SEQTAMKE  CTROEHWA XEPAKTEROZYETON  SYKIDHOTHECEER

knETKa?
2 Kamue CTOYETYDE EN8TEH HMaIsIBEKT BERCHaHHRMAT TDHBRONTE MpHME DS
2 Y7o nemdT 8 oCHOBE CTDYETYRHOE OpraHEIa0M9 KneTEun’
d  Kax yoTpoess e parns KneTed?
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Eakwe dyHELFA BRINONERET HARYHKHAR UMTONNaSMaTe-ScKan MemMipasa’

B Eakduia MyTAMKE OCYLUBECTENASTCS 0OMEH BELBCTE MERAY ENETEHA W DRDyEapEh
CREnoa? HTo Takoe MEHOLATGE? Y10 Tasoe harouMToa?

T  MepaquchyTe oprason L ENaTEW B yKasume W dnssLpam

B B ouim paanuque MEEIy rMEankEaye @ LIepos0BETEsE rREiDasmse aHnonnaaraTm-
yBCKodH caTWT

B  Hanes oprasous £Neted cogepsar OHE u cnocoliHe £ caMoBocnpodiaeennss?

5.2.2. KnetoyHoe aapo

Hopo — BakHERLLAR COCTEEHAR 48CTh KNeTEM. KnatodHoe A0no coogpsmT
JAHE, T &. redw, 1 GnarooapR SToMY BERNDNHAST GES rMaBHee yHELmM: 1) spa-
HEHMA W BOCNPOM3EE0EHMA MEHETWHECKEON WHpopMagky |1 2) obecnedHeHyd
H PEMNALKMK Npousctos 0OMEHA BELLEGTE, NPOTEKAMNWML B KNETKE.

BeawAnepHan ENETEE HE MOMET 00N CYUSCTEOEATE, M ROPR0 TOHES HE CRO-
CcobHD K CAMOCTORTENRHOMY CYILSCTEGBAHHE, MOETORMY WATOMNAIME B AODG o
PAIYIT E3AMMOSABMCHMYD CUCTEMY. BONBLIVHCTED KNETOE MMEET OOHD AOPO.
Hepaoro moxdc Habmopam 2—3 AOpa 8 ooHoE ¥KNatee (KENETEW MEYEHK
(prc. 5.23)). M3secTHE M MHOTGAOEPHBIE EMETEW, NPHHEM HACN0 A0SR MOHaT
OOCTHTATE HECEOMEEWY ECATEOR. B HEKOTODGLE TESHAK B NPOUSCCE DEIBWTHA OT-
OENBHEIE KNETEW CNHEROTCA B 80WHOE Lenoe, 0bpaiys MHoroanepHse obpaso-
EAHHMA — CHMANECTS (0T NAT. ST — EMECTE], HENPHMEDR MbBILUEYHER BONDKHE
NONERE4HO-NONOCATOR MyCKYNATYRRL. YEEAMHEHWE YWMCNE AR B HEKODTORRIX
TANEX KNETOE MPHUBOOMT K YEHMNEHHE MM hUIHORorA4ecEnl SETHEHDCTH.

Propaa A0pa 388HCHT BONBLUSE Y8CTE0 OT QOpMEl KNETEW, HE MOXET GkiTh
M COREPLWEHHD HENPABWALHDH. PEANMHAKT SAPE WADDEMOHLIE W MHOTONONAcT-
Heg. BNAYHMEEHWA W BRIPOCTE AOEpHON ODONOYEW 3HAYMTEMNEHD YHEMWHWERKIT
MOBEPEHOCTE AOPE W TEM CAMBIM YCWNWBEAHT CEBASE AOSPHLE M LMTOMNE3MaTH-

YECKWE CTRYETYR W BELLBCTE.

Puc, 5.23, Gnextpon-
Han MukpodroTorpafiee
RS NEYEHCHHTEH
KRETEA
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HAopo owpyseHo obonoveod, koTo-
paf COCTONT M3 OEYX MEMODEH, MMER-
LY TANAHHDEe cTpoedne. Hapysedas
AOepHaEn menMipada © NOEEpEHOCTH,
ofpBWEHHDNA B UMTOMNASMY, 4YACTO
MOKPEITA PHS0GOMENK, 8 BHYTREHHER —
rman=an. MoMess pubocos, HE HEDYE-
HOM mesbpase anepHol aGonodKs pac-
NOMAOHEHEl MHOMYWCNEHHEE PELSnTa-
Pl 1 BEnNEU-NEpEH0CYHEN.

Anepras obonodkd — 4YACTE MEM-
GpaHHOl CHOTEME ENeTEd. BeipacTs
BHELWHEN sO8pHOR membpaHs coanW-
HAOITCH C ESHAMAMM SHOONNEIMaTHYE-
CEOH cety, obpasyn eguHYEl CHOTEMY
coofwaumecA kaHanoe. ObOMan Ba-
LWECTE ME®OY AODGOM K LWTEIFEHEEMﬂI Prc. 5.24. E'.“:EHTWHHEFI
OCYILECTENAETCA TPEMA OCHOBHEIMK  MWEPODOTOrpagsIA Aapa
myTAMY. Bo-nepesix, AoepHas ofonody- {BrnwL Rope! AnEpHoR D6ono4km)

K3 MPOHM3EHA MHOMD4MUCIEHHEIMK N0-

PEmMK, Y4BPE3 KOTOPBIE MPOMCEO0AT O0MEH MONSKYNAMI BEXAY SOAPOM M WATO-
nnadsoi (prec. 5.24). Bo-sTopeix, BEELISCTES M3 AOPE B WHTOMNE3MY 1B obpatho
MOMYT MONa0ETE ECASACTEME OTWHYPODERBAHWA BNA4YMESHHIT W BRIPOCTOR ROER-
Hoi obonoykK. HakoHeu, NepeHoc MHOMEBCTES BEWEBCTE, HANPHMED CTEROWD-
HEIX MOPMOHOE [MPMOHDE KOPEl HEAMNDHEYHWECE WNH NONDBEX MOpMOHDE ), HENG-
CPEOOTEEHHD BREMMOOSACTEYIOWME ¢ Mmonekynamy OHEK, npowccogwnr Gnaro-
OapA  (hEpMEHTAEM-NEPEHOCHMEAM W AOSPHEM pPeuenTopas. Hecwmorpa Ha
BETWEHENE 00 MEaH BELWBOTEAMIA BEXIY AODOM 1 LMTOMNEIMONA, AD8pHAEA obomnos-
K3 OTMPaHWHHBART COOSQENMOE OT WMTONNasms=, 00ecneyMEan Ten CamMeiM pas-
AMYMA E XMMHYECKOM COCTEES ANSRHOM COHE — KEaPMONNIa3ME W LMTONNEIME.
Sro HEOGXOOWMMO ONA HOPMANEHOMD GYHELHNOHMDOBAHMA AOSPHBEN CTRYETYR:
OBECNSYSHHA MEXEHWIMOE B3AWMOOSACTEMR MEHO0E B JMNRoMOHOM Habope,
HM3SHPETENEHON 3KCNPECCHEY W PENPECCN NEHoa.

Conspaamos AOpa nogpa3nsnas30T HE AASPHBIA COK, MNY EapROnnasssy, xpa-
METHH 1 SOPLILLIED.

B ®1B0f ENeTEe KEpHOMTEIME, MM S0EPHGIN COE, BERIMMAANT SaccTpyETYR-
HOW MACCOM, 3AN0NHAKLLEN NPOMERYTEH MEXOY CTRYETYREMW Aopa. B coctas
SOAEPHOMN COKa BXOOAT pE3nKyHele GENEK, B TOM Y#ong GonblUHHCTED GepsieH-
TOE Aapd, HengM ¥posaTaHE, pUBDCoMansEHBE KM apyTee Genkn. B AnspHoM core
HAXOOATCH TAKHE CEODOAHLIE HYENBOTUORI, HECOXDOMMEIE ONA NOCTROSHEA MO-
nexyn AHE » PHE, asunoxcnore, BoE Buasl PHE, a8 Takse npoaysTel OEATENR-
HOCTW AOPLILUER, TREHCNOPTARYEMEIS 33TEM M3 ANDE B WWTONNASMY.

XpomaraHon (o7 rpad. chroima — OEPackd, UBET) HA3eISasT rmMeSes, rpaHy-
Nkt ¥ hMEBPMNNAPHBIE CTRPYETYPER AOPE, HHTEHCHUBHO OKPRIUWMBSNIUMEGA HEKOTO-
PridK ERSCHUTENRMA M OTINWHSDWMEcH No Gopsse OT ANPELKS . XDO0MATIH, W3 KO-
TOPROND COCTORT ¥POMMOCOME]. RENASTCA CNOKEHLIR HYENSOMPOTEMOHEM KDMITE-
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coM, cogepsalmsm [AHK v Genkt. Buavmsi 8 CEETOBOR W ONEKTDOHHbLIA
MUEQDCEON EPOMATHH NPEOCTAENSET COO0A YINOTHEHHRIE “SACTH XPOMOCOM.
CnMpane3naEHHEE YHACTEY XPOMOCOM B MTEHETWYECKOM DTHOLWEHHH HEEKTHEHLIL
TakoR ¥POMATHH HOCT HAIBEAHKE ME e O TN, YEHBIE DAINHYEI0T NOCTO-
AHHBIA FETEROEROMETHH, KOTODMA HWECTOE HE TﬂﬂHCkaﬁHDy‘E“.TC‘H H COOTRET=
CTEYET, B YECTHOCTH, UEHTPOMERHEIM W TEROMEDHEM {KOHUSERIM ) YHSCTEEM XpR0-
WMOCORM, OH HADAKTELMIYETCA MEBOTOMBCIEHHBIME MOBETODEMH HENHPODMATHE=
HibdX NOCNE10BATENsHOCTER HYKNZOTHWADAE, AonA NOCTORHHON reTe DxpOMATIHS
¥ NPEOCTAEMTENSHA PAINWYHHBIE MEYTIN HHEOTHEIX HEOIWMHAEDES W MOEET KONS-
Gamecs o1 10— 15% y snekonumamwy: oo 0% ¥ HerkoTopeix BAaoe amdatiab,
"I"':.l"HI:LI.I-'IﬂHE.I'IhHDE AHAMEHHE TAKOND XEOMAATHHD, MO-RAORAOMY, FaKiE-SETCR
E CTRYETYPHIELAN KOMNOHEHTOR SAPE HEAENAWEECA KNaTEH, & THKEE B paryns-
UMM NPOUSCEOE MATPWHHOTD CHHTE3E.

.Epvraﬂ YACTH METEDXDOMATHHA HENOCTOHHHA W MONET HIMEHATE CTeNEHL
CNMPaNAIALMA B 3aBNCHMOCTA OT ITAMD AWIHEHHOIND QEENG KNETKA W Hanpanng-
HuA ed nudihepeduvpoEy. TERDH NETEQOXPOMETAH NDUHAETO HA3RIBEETE GEKy k-

TATHBHEM,
Ceo cnewapuiecsynd GyHKLRID — NEPELady reseTuHeckofl Hpopma-
UHH — MOyT OCYWECTEMATE TONEXD O2CNMHEENAEZ0EBAHHEE — PECEPY4EHHBIR

YHECTEW SPOMOCOM, KOTOPBIE B CHMTY CECEA MANDR TOMWMHE HE EMOHW B CEETD-
BOA MAKOCKDN,

B prdisepeHUMpOBaAHHER KNETEKAY NANEED HE BCE NeHel HAXDOATCR B BKTHE-
HOM COCTOAHMW, NPM4EM B KENETESx PAINAYHBIX EMETOMHERE THMHOE. HANPUMER
B KNETEAX MEYEHK, INHTENNA KoM MW HERPOHAX, aKTHBMPOBaHM M AECTDEC-
CHURYHOTCA pa3nyyaHBE MYt PeHoE, CHi COCTARNANT TEHETHYECKH AKTHEHGLIA
MOOMATHUH — IYNDOMETHH.

Taswisd ODDAIOM, A ENETOE MHGTOKNETEMHOTD DDTAHNIMA KIDAKTEDHA W3-
GHpETENbHAR — OudepepeHUHANEHAR AKTHAHOCTE MBHOE Kax B NDOCTRAHCTRE,
TEE W BO EpEMEHH. Bo-nepesix, 8cny YonosHD NPEOCTAENThE BCK HACNEOCTEEH-
HYED MHEOPsAAUMED KNETEM B BAOS OOHON, tdeHs Donelioi, monesyns OHE, 1o
B HEHA, CTOND #2 YCNOBHD, MOKHD BoLOSNNTb YSaCTERN, HECYIWIME MHL, OTBEYRI0-
WS 38 CTROEHWE M (Y HIKLMM KNETOE OTOSNLHLE ODraH0E M TEaHeR. PacoaaTpu-
EAA NpH STOM KNSTEW PEINAYHE THNOE, MOXHD 2A8ETATE, “T0 OHM OTNMYEKTCA
LT OT 00008 NO KENSCTEEHRDIM W KONAYECTEEHHBIM XapakTeRWCTUKSM Kk reTa-
[, TE W RDOMATIARG,

Bo-aropwx, v3buparansHyn SKTHEHGETE TEHOE B Ja3HES NepWaas #HM3HEH-
HOMD WK KNETKH WNE ODFaHEEMa B Lenos (B OHTOreHE3E ) MOMKHO NPOENn-
CTRMROBATE CXEMON, Hanpumep, & sMOMEHT BREMEHN T, B KNETE SKCNDEBCCHRo-
BEHE O Ha TPYNNE reHOE, W, CNEQOEATENEHD, OHAE ohnagaseT onpensneEHHBIM HE-
Gopam NEHMaHaEKoEe, GETEMMIHMPOERHHEX 3THMK reHamK. B cnegysowmid nepyvog
[1.'2] paboTaT OPVTHE MaHbl, OOVCNOBNMBARA DASEMTAE ADYIOrD KOMINSKCA K-
ZHAKDB W CEORCTE. B OanbHERILENM, B MOMEHT BOEMEHN 1, KNETES CHHTEIWDYET
HHeE GENKA, CTRYVETYPA ROTORLIE ONPESEENRETCR CRENyHHLER rEyTinGd reHeTiye-
CEWE Mporpass, Tackk o0pasom, B Eaos TS KNETOK B JaHHbIR M0MEHT BRE-
MEHH 3A0SACTEOBAHD HE Donee 1—3% 07 O0WEro YMCNA MEH0E MEHOMA.
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I— MoeTop LLLLTAS — 10 000 paz
Puc. 5.25. Crena CTROSHWN LSHTRO-

PAEPEI — HEMHIPOPMATHEHOND YICTRE SRARRSASARRE SRR RRR AN R RS
MPOMOC B, ODaCTE A BRSO BUUTAALUUUTASLLUTAAULLITAR
MPHCOS0WHEHWE § HER HIaTER FTTTATTFTTATTITEATTITIATT

BERETEHA GENEHMER

B penfuunxcA KNETEAL BECE XIMBADCOME! CHNEHO CIMPANH3YIOTER, YEOpaYHEd-
KITGA W NpuobpeTanT KOMNaKkTHelE padseps W deopsay {cw. prc. 3.28). opma
ZPOMOCOM 3EBFGCHT OT NOBKEHWA LEHTROMEPE. KAk eMaHo n3 pycyHka 525,
0OAACTE UEHTROMEPE BENEDHEAT BON6LWO0S KONMHECTED TAHOEMHERE — CREOYH-
X Opyr 38 AQYToM NOETOPOE ONpensiBHHEE NOCNE00EaTENEHOCTER HYENED-
THEOE. STOT YHSCTOK XPOMOCOMBl HE HECET HECNEACTEEHHONA WHEGREMELMH, HD
ofinapaeT CRORCTEAMH CNeUuHdHYECHOTD MAPKEPA, K KOTOROMY MPpHCOS0MHRARIT-
CA MHOMOYACAEHHEE GENKDERE MONEKYNE, COpaIyvoLWMWe oKDY MNSCTHH-
Ky — KMHEToRop. CHiga B0 BOEMA OENSHWA ENETEW (MWTO3E WA GQENSHWR
MEAD3E ) NPHMEDSENNATCA MUEROTEYEOYKY BEpeTarda nganedua. LedTpomapa oe-
NUT XpoMOCOMY HE A3 nnada. PacnonoesHws USHTPOMEDE ONPEOENAST TRH
OCHOBHLEE TWNA XpoMocoM: 1) paEHoOMNEYYE, KM METIUSHTRWMYECKKE, — C Nne-
YaMM PEEHOA MNW NOYTH DAEHOE ONuHel; 2) HEPARBHOMNEYWE, KA CybMeTaneH-
TRPMYECEWE, — & NNESEMK FE3HOR AnuHL; ) Nano4MuisaHeS, WK BXpouUgHTRN -
YECKME, — O OIHWM ONWHHESRA W BETOPRIM OYEHL KOPOTEMM, MHOMOA MOYTH HE
PaanMyUMERE MNaYor. BeoenanT ells 1 TONEYHEE YPOMOCOMEl & D48HE KOQOT-
EMBAW MNEYEKIA.

M=zyseHWE XDOMOCOM NOSEONKND YOTAHOBWTE CAEOywue GakTsl.

1. Bo eoex COMATHYEDEWY KRETEAX NOBOMD PACTHTENEHOM WK MUEOTHOMD
QRrEHEEME GO NGO CHENORD,

2. MNonoekie ENETEW BSETOE COOSPXAT BOBGE MEHBLUS XP0MOCOM, HEM COsda-
THHECEME ENETEW AaHHOM BMEA OOraHA38A.

3. Y BoEX OPraHnIMOonB, OTHOCALWWACH K QOHOMY BROY, HACHD NOREAGTOR
B ENETERN OAMHAEQBD,

Hucno XpoMOCoM HE ZHEUCAT OT YPOBHA OPraHM3E0MHA ¥ HE BCETOE Yia3ssa-
BT HA BEOMNUMOHHDE POGCTES TAKCOHOE. DOHC 1M TO 3E HMCN0 MX MoEeT Deite
¥ O4BHE JANSKMX OWT OT OPYTE CHCTEMATHHECEWX TPYyNn, 8 MOZEET W CHREHD
OTRE4ATREH Fﬂlﬂ“ﬁkﬂ.ﬂi M MDODACHCE S H I B0,

Tarvm SORAI0NM, Camo N CEO0R YMCAD XPOROCOM HE ARNAETCA BXOOCTHELM-
hrdacHs npsaHaEon. DoHEKD XapaETEQNCTHES XpoMOocaMHore Habopa B ue-
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Nad BAGOCNEWWEWYHE, T 8, CEORACTEENHS TONBXO KAXaMY-TO OOHGMY BHOY BEG-
TEHHH W RABOTHEX.

CoOBOKYNHOCTE KONWHECTBEHHEIX (YMEND M PEIMERE) W ESHECTEEHHEIX (G-
MA] NPH3HEKDE XPOMOCOMHDIT HA00Pa COMBTVHECKON KNETEY HASRBAINT KE0HD-
THROM (CM, . 281, pHe. 9.17)

YUCnO ®pOoMOCoM B KapHOTHNne DONbliMicTER BMO0R EUALK O0raHn a6
SETHOE. IT0 O0BRCHASTCHE TEM, YTO B COMETWYECEWE EMETEEX HAXOORTCA OBE
OOMHEKDERIE M0 opsMe ¥ DAZMapy XPOMOCOME — OOHE U3 OTUWOECKOND apra-
HH3MA, BTOPER — M3 Ma3TEQHMHCEO.

Tawwsd ODDEA08, Y LHNNOWIHEE GRrAHAIM0R, KNATEH EOTODBIE COO0S0EAT NO
QOHOMY HA0OoDY XPOMOCOM KAXMorD 13 DOOUMTENEH, O0HMHAKOBBIE KPOMOCsR
MHUTYHIAMME HAZEAHWE MIMONOrMYHEX. MOMORNOrHYHEREE HEZEIBIHITEA XROMOCOMEI,
COMHIKDERIS N0 CTROEHUID, HECYILWE B OHWX M TEX ¥E MECTAX — NOKYCax — 20-
AEnLHBEE FeHel (o7 rpad. allelon — opyr Opyra, B3aMMH0 ), OTHEYSHNUWME 33 pas-
BATHE O0HKME M TEX e NDUIHaKos. ToMonoridHbikiid ABRNAINTCA W OO WHAKOBLIE
HDOREC ORbES DEIHLE ORFAHWAMOE OAHMND BAONOreCckors BrOE.

Konv4ecTen ¥posMocas B rannoMoHoM Habope npuHaTo 0B03HayaTe NaTAH-
Croil GykBOR =n=. B cOMATUHMECKWY KNSTEAY KAMOAR XQOMOCOME WMEST NAQY.
M MOSTOMY AMMNOAWOHEA HAGOD XpoMocos [OT rpad. pioos — KpETHOOTSR) obo-
AHAUIOTEH KAK 27, & COOTEETCTEVIOLLES ebsy KonddbecTa0 [HE — 20

B ¢apioTsng GoAblidHCTES BEG0D SHB0THLN BEINESI0T XPORMOCOMB, G-
HEKOELIE ¥ MPEOCTEEMTENSA PESHLR NONOE, — @YTOCOMAET M XPOMOCOME, NO ED-
TopeIM 058 NOME PRINWYAOTCR, — METEOXPOMOCOMS!, WNH NONDERE XPOMOCD-
bl HBOTHEIA MHOMME CHCTEMATHUHECKEHNE TEYNN B KESHSCTES NONOBLE XPOMOCOM
OONA[A0T KPYIHER DABHONAESYER X-XPOMOCOMOR 1 MANEHLKDA NANOYKDBHOHOR
Y-2pomMocosmoR (pue, 5.26)

M3 ka#Ooi NEps roMolorHHER XPOMOCOM B MONOBRE KNETEW MONasaeTt
TOALKD QOHA, W NOSTOMY XPOMOCOMHBIA HE00P rEMeT HAI=ERNOT O0WHERHER
MK FAaNACHOHEM. KapuoTun Takkx Knetok oboadayaetcs kak 1nlo.

Pro. 5.26. JnesTposHaR
MK EPOTONEEgMaA NOROELIX
ERGMODOM YEROBESER

[cnesa — ¥Y-EposocomMa,
CTPABA — X=X PO )
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Mockombey resbl, BXOAALME B COCTAR OTAENMHLIE XPOMOCON, HIXOIATCA B Of-
oW monecyne OHEK, oHn 0Spa3yior OToENRHYH MOy CLEIREHHT W B OTCYTCTEHE
peroaiMHALMK, HENDHAMED B PESyNETATE KPOCCHHITBEERE, EMECTE NepEoalTos
OOHEPHWM EBBTEAM. DCTANTCA 00 KOHLE HEACHEMA GH3MON0MMHeci0s IHEHEHWE
pPAacipenaneHdiad reHoE o OTOENLHRR KDOMOCOMER 1 NMDoaa hasTOp0E, Orp-
OENAHLIAY YACN0 XROROCOM B MER0MME A KaproT. Hanpissep, HERDIssHD Olb-
RCHUTE IEOMOUMOHHEE MEXSHHEMEl NOABNEHAR GONBLOTD YMCRE XpOMOCOM
Y EDHEDETHEIE ORMEHAEMOE TONBKD OMPaHMYEHHAMY, HAKNSOLIEEEMEIMK HE MEECH-
MATBHEH pRasep monseyn JHE exoosuax B COCTREE STHX XROMOCOM. TRK, MEHoM
AMEDHKAHCKOA aMbubie AmMphiuma coepsuT NnoYTy B 30 pas Gonswe JHE, e
MEHOM YENORSKS, W BCR OHA 33EN0YEHA TOMKD B 28 XpoMocossas. OnHans nEes
CAMAR MANBHEEAA M3 HAX DONsWS CEMOR KEPYTTHON XpOs0comMel HEN0sEES,

HauazecTH NokKA W hakTopel, OrpSHEYMHESIIWE BEMXHWA NPenen 4acna
ZPOMOCOM Y SYEapKoT. Hanpiamap, v Gaboskk Lysandra nivescens gunnodgH= R
HatD COCTARNAET 3B0—382 XpOsanCOMB.

Kposse AOSDHOTE HACTEACTREHHOID MATERMANG, AAKMOYEHHOND B XRBOMOCO-
BESX, B KNETEE WMEOTER M BHEXDOMOCIMHEES MEHETHYECKHE ANeMManTE. Tak, M-
TOMOHALAWA FTEAGEGE 1 MABKONATAILMY COABPHAET MeHEa 19 o1 BOSR KNeTOYHDE
AHE, TOroa sak ¥ NOYEYIoWMEGA OPOsHed SAchartmyces Cerevisiae MuToxoH-
Apsanshasn QHK coctasnaeT oo 205 OHK sneted, Ha gono OHE naacmdn, pac-
TEHWA npuxoouTos o7 1 g0 109 88 cyrMapHorg KOnNMHecTEE.

TpeTER X*HpSKTEpHEA ONA AOPE KRETEW CTPYETYPR — Sgpeiniro. OHo npen-
cTagmAer coBoR NEOTHOE OKPYIMOE TeNbLE, NOTRYHEHHDE B AOSDHHA COX (T8,
puc. 5.8). B aopax pR3HEX KNETOK, 8 TAKXE B AODE OOQH0N 1 TOE #e KNETEW B 38-
BHCHMOCTH OT 88 @YHEUMDHANBHOM COCTURHHA YHCND AGRLILLEE MOKET EOne-
Bateca o1 1 A0 7, a wHoroa v Oonee, KonW4yecTso AQDEILER MOXET NPEBbILETE
YHCNO XPOMOCOM B Halope, 310 Npowc-

X0OMT 33 cHeT WafvparancHoi pemy- - o
MAMESLAW FMEHoE (asnnudrEal ), or- Tl r
BEMAIOLLIMN 38 CHHTES pPHE, HanpuMep __.-"n Ty o
B0 BOEMA DOCTa Gy ayiuy ARLEKneTor. ,,5’.‘! H I,FI-I:I -"‘uw. o, .-I
i o e oo el o 8\ ool
f Fr T f . 0

ETCA BOKDYT Y4aCTKa XPOMOCOMbI, M€ Doonioooind, jq I_Qm;! 00000
JaknDguMpoBaHa cTpyemypa pPHE. STor (LRI LA s a oG
YYRCTOK XHADCORE — TPYNNA NeH0B — ‘*-ﬂ I‘“~ 1:} /l . .'"E
HOCHT HAIEAHAEE AADLRIKGEOND O EnH- \. “A0° .Ia ﬂ-.-
daropa (H0), W HE HEM NDOMEEOONT CAH- .
res pPHE (pue. 5.27). ‘o -‘-'* CE

Kpose HakonneHwa pPHE, cioaa no- 4::-’y ar "“r E

CTYNANT M2 WATONNAa3Me prbocomMans- —

Hble Ganmm 1 QopuupYINTCR CYDRaauHA- oo & 97 Cuaua CTPOEHMR RODsILES:
U.hl DI-'IGD-EEIM. K’D‘“:"ﬂb'le RO T A “BHEME' HG—MFIHI.IJIQEIEHE ﬂprEHH!&mp,

WAOTCA B WATONNAIMY W, OOLEOWHAACE | — OHK; 2 — pPHE: 5 — pulocosant-
NpW YyHRCTHA EBTMOHOE Ca', METWOHM-  Hsig Denk; 4 — CyUhegrHuuE PUBOCoM
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Hoeod TPHE ra monekyne mPHE, dopmupyor enactHee prBocome, cnocob-

NOWHAMAETE YHACTHE B BlocHHTese Banka,

HODHILKN BCTE TONBED B HELENRUMECH A0pak, Bo Bpests MUTOIa OHH MoYe-
ZHET BCNEACTEME CNWPANWM3ELENA XPOMOCOM M BRIXOOE BoEX paHes obpasoBan-

HEIX

FHE’EIUDM B UHTOMNEa3amMy, & Nocng 3agapureHnyg OeneH A BOFHHEIHT BHOEL.

Tarus obpazom, ANPLIWED — 3TC cronnerke pPHEK, prbocomansimx Genkos
M CybeanMHML pPEEOCosm HE pE3HER 3TANEY GOPMUEPOEEHEA, B OCHOSE KOTOROM
MNEENT YHROTOE KPROMOCOMEl — AOPEILKDBER OpraH3aTon,

ONOPHBIE TOYKW .

P KT REMETER UEHTDOM YEIABNEHWRA 6 SAMSHE SR TEN B0 TR,
HacrencTeeHHEE aTEpWEN KNSTEE JAENHSEH B 0 D DCOME,

KOOMOGOMEMY HASLIBAKT CAMOCTOATENBHENS AREDHRIE CTPYETYPE], COCTOSWLME WA
TS 1A NEEETHOR MEReTRAKA.

Mpw maecHransHol crapansaagus JHE  pososors) Moxso HaGmMonaTs B CEeTo-
BHA MAKDOCKDN KK BHTANY TN, K000 EpaLlMBEampE TRMkLA.

B Henensauefcn KNeTEHE MOomHD BUEETh AOpbilED — coniesde pPHE, fensos
i CyliaE UL, HA00C0M, B OCHOBS KOTOROND NBEHT HAnTo xpoMOSOME, OTEET-
CTESHHEIR 33 CTPYWRTYDY pPHE.

HacmenoTaesHpE MaTEpWan HEOenAWEACA KNETEM NPEOCTRENDH XPOMaTAHOM —
B [EANEHMHOA CTEMEHW CRWDENMICERHHEN M OSCHMDEanME0REHHE METEDHEN DR
NOORADIC M

FETEQOKROMATAH B TEHETHSECKOM NNEHE HE AXTHEEH.

SYEPOMATHN — YHACTEW NPOMOCOM NOMHOCTED PACKEYSEHHEE W MEHETHYBOKH
HETHBHEMN,

AR CNEUWanHSHPOEAHHBE KEToK MOG0A TEAsH MHEOMOEBETOEH0M0 OpraHaisma
HADAKTEQHA MIDHDATENEMER AKTHEHOCTE NEHOE.

1) B S . )

=~ o

S— R
-,____________E_{H'Fﬂcbl M 3ANAHWA ONA rlﬂ'ﬂ-TﬂFEHE___r_______,

CINEALLIATE CTRCEHWE AA0E WKADHOTHHECE0R EN8TEH.

YT Tas0e AgpeaLiEs?

Eak ooyecTanaercs oliMeH BELIBCTE MEKOY SIM B USTOnnEaamoa?
Yo Tasng xposaTeed T

Eakami NpHMepamii MoEHo NPornincToHpoBaTe  MaBMpaTeiaHys BKTMEHOCT:
FEHOE B LNSTEAY DAZMMYHES TRaseR?

KK YCTROEHES M K3 BN COCTORT XO0MOCoREYT

EHE COOTHOCWTER YIAERD KDOMOCOM B COMETUHECEME M NONDBL KneTiaxT



I KA ¥poiDCorbl HAARBART MOMONOrMHHER T
B Mo TaksE kaproman? LaATe onpenenese.
10 Kaxol xpoMOoCOMHEE HEO0D HAAWBARFT AN IHBER; IMONHAIHBI T

11 BonosassTe cTROBHESE NDOROCOME SAETEDHIA H CORoprIy N pyATe 88 OTAMYAR OT Xp0-
WOCOME IYVEAQ0T

< BOMPOCH 1 3ARAHUA ANA OBCYKAEHUA

1 Kas=oBsl NYTH 005 BOCNPOMSESOBHW PEANUYHE BHYTPHENETOMHELR CTEYETY] — MUATO-
HKOROPWEA, NRACTH, KNETOHHOND WEHTRA, Da%ANsHEX TEMEL, *TYTAKDE W DECHAYERT

2 Paccxawwms 0 gHaweHus prbocom B npousccs GuocwHTeaa Danxoe B knaTea,

4 B yer g puauTe Suonoreyeckdid cesicn audebsepesunans o aETHEHOCTH TEHDE
B KNETEAX MHOMDENETOMHOD OpraHuamsa T

-

5.3.° MwW3HeHHBIN UMKN KneTku. [leneHwe KNeToK

ApaderHER YHEn kMeTER NpegcTaEmAeT cobof BOD COBOKYMHOOTR
MOBONOTYECERE W EWHELMOHANBHLIX NDE0ERasSoBAHKA, NDOWCKOOALLKY B HEA
C MOMEHTS BOIHHKHOBEHMR KNETEW B PEIYNLTATE OenNeHun 00 88 rbany 1unK
AOCNEAYHILLE ECTYTIREHWA B MATOE.

Tak, ecn ¥ BaKkTapHUansHLER KNETOE EREMA OT OSNEHHA A0 OSASHAA HAW TH-
Genu cocTagnaeT He Gonas 20—40 smuHyYT, TO Y DOHOENETO4HEDN SYKADIAOT, TAKWE
Eidk AHAROAEE B W3 KYRCE 300R0TMIA HI-IEI:I}'GCIEIHH TydseNbeE, KENETOYHBIA WA
JaniaMaeT e 10—20 Yacos, 4 BREMA KMIHEHHOTD WK v akmele CoCTaBnAeT
okong 1,5—2 cyrow.

B sMHOrOKENSTOMHOM OPrEHMEME ENETEW CNEUManMsIKMpOEaHL], T. B, HMMET
CTROM ONPEgGENEHHEE CTROSHWE ¥ dyHEMKY. B paanuwiHsn THEHAY W Opraqay
BECUIFY NOZEOHOMHEN, B TOM YUCne 1 HemEcka, KNeETes BacioT BeO0sHa R0y D
CNOCoBRCCTE K QEMEHNID, W TESHH KHBOTHOMD OpraHHImMa EADAKTERAIWVI0TOA a3~
nEHEoiE cyosbo COCTEBNSDMUIME HX KNaToK.

B 0OHOBNADLWMYCA TESHAX [KOCTHOM MOENS, SNWTENMH KHILSYHOMD TPRKTH,
KoK ] GonbwyHCTED KneTox (oo 805 ) NocTORHHD HAXOOSTCA B MATOTHYSCKOM
UHENE (PHC, 5.28), WX MHIHEHHDLIA LUHMEN QAKTHHECKN COBNANABT C MHUTOTHYE-
CEMM. TARME KNETEH Y4EHBID HASLIBRIOT KMETRIMHE ADOMREDE THESNQND Myna (o7
aHrn. profiferalion — ERETOYMHOE OaneH s} W oBO3HAYEIDT NETHHCEMKM GyEsani
Po {nyn gpena). CylLacTEYeT WM BWE OOHD HE3EEHWE HENpEepBIBHG DERAWLMAGH
ENETOK — fpaguysa pocTa. H3oTe M3 HUX AENAKTCA TAE HE3RIEAEMEIMK CTELTO-
B KASTIGEAH, 00NANA0MIIHMA CROCODHOCTED Oud-pepaHUMpOBATHEA A DE3-
MAYHBIX HANDRERSHN R, CICTANBHEE KNeTEW BhXO0AT M3 UMena, J].HIQJEDBDEHIJ.H-
PYHITCA W NPHUCTYNEDT K ERINOAHEHHD cneukivsecen:s dyHeuuid. Boxope ol
HeodpaTHMo audibapeHuRpPYIOTCR 1 NoraG&nT.
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[2nds) ] [2nze}
TEPRUHLTEHH TEpMHHARLHAN
FriheperyrpoRe AN paHUMponKs

B (2ndc) \'H.__ﬂ.pf'/ (2n2e) o
B l
Mabeni TEenE.
—
Pic. 5.28. Croma $eIHEHHOMD LUHENE KNBTEH: | — MeATOTHHECKAR LMK,

Il — pemmddepeHMpoeE KneTox 2n2c; |l — gegsdspepequnpoeka enetor 2nde
(OO LRCHEHAN & TEECTE)

B pacTyLME TERHAX (MaYaHi, NOYEASX, BENS3EK BHY TRPEHHEN CEXPELHA 1 ap. ),
HanpoTHe, Taneko 5—10% gnarox HENpEpBEIEHD OENSTCA, 8 OpYTHE BRIXOOAT W3
MWUTOTHHECEDID UrEna nmvbo oo, nkbo nocng MeATosSa v gucde peHUMpY TG,
Mp#t HEOOXOMMMOCTA B CAYSAS NOTERH TEEHLID KNETOK BCASOCTEME TRAEME AW
2a00NEBEHHA YACTE ATHX CNEUWMANHIMPOERHHEIX KNETOK DERATHMO MOXET yTRE-
TATE HERTE, NOZEOTAKILME BRNONHATE CNEUMrHecEne QyHELRY, T. 8. negug-
EpaHYMPOBETECH, BERHYTECH B MUTOTUHEGKHA LHEN 1 Da30anMTeCA.

Ematen cTafineHel TEAHEBR — HEPBHON KM NONEREHHO-NONOCETOA MEeLLEs-
HOW — B E0HUE 38a0pHOHaANEHIND NEPUOEE PAIEMTIAA BELNOOAT M3 MATOTHHECED-
ro umena, Hegbpamseo gudebepaHUMPYIDTCR M BRINDAHAKT crneguduyecema
EVHELMM B TEYSHWE BCER 3HM3IHW DRraHW3ME, yTRE4MEAR cnocofHocTe K gane-
Hue Haecerpa. DoHaKD W CRPenn Knemor CTaluneHe TREHER, ¥aK nonarast Suo-
nark, CyluecTeyaT HebonulWas rpynna HagenAlWMEcH, Ho ¥ Henwhdepasuupo-
BAHHLIX CTEOROELIE KNaToE. B SRCNEpUMEHTENEHBEX YONORWRX WX YASETCA CTHAMY-
NAPOEATE E GENSHHK W NOCASNY SILISEA CREUHANKMEaIWH.

5.3.1. MuToTHYeCKMA LMKN

KEmnarky ofpasyoicA TONsKD B PeIynLETATE OAENEHWMA — MHTO3E [OT rped.
mitns — HATE ). COBOEYNHOCTE NOCNEG0BATENBHER M B3AHMOCEAZAHHEN NPOUEac-
COB B NERUOE NOOroToEsd KIeTEW E DENSHM, 8 TREHE HE NPOTAREHMA CRMOr
MWTO3E HAGLIBEESTOR MHTOTHYECKMA LIMKTOM.

CpegHRA NPOOoNHHTENEHOCTE MUTOTMHECKOND LMENE B COMATHHECKNX KNaT-
HaX MNSEONUTEDWAE cocTaammar 24 yaca. Ma puoyHea 528 sBiaHo, 410 nocnes
FHEEPLUEHWA MUTO3E KNETEA MOMET NAMCTYNHTE K NOOTOTOBKES K HOBODMY Oens-
HWEI, BCTYTIMIE B HHTE@GEasy, nofpadnsanaemyin Ha TR NEpUoEa; NpecuHTaT-
HECKWA, CHHTETHWYSCKWA 1 NOCTCUHTETHYECKWN, Ka=0s M3 KOTODERE MMEET Y4ET-
EHE PHIHON0rAYScEde MpaHugel. B nepuon nogrotoeey & cuitesy JHE, obo-
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HOMOCOMB! 3YyEapwoT. Mpe 3ToM OB NONWHYKREOTHOHES CTMPENY CTRPOE Mo-
nekyns QHE pacxooaTon, ¥ EEROad M3 HAK CTARHOBATCR MATRWLUEA ana Bocnpo-
vzEoaCcTEA HOBR: uaned OHE (pec. 5.28). 06e poyaprve monexynel obraarensHo
BEMOHEHT CTHEYID NONWHYENE0TMAHYED LENs M HOEYH, BHOER CHHTESHPOESHHYI.

B npouecce cudTeza JHE nprHAMBET yHECTUE UERas Mynna GeptMesHTos,
BEMHaALEAE M3 koTopeix — JHK-nonvesepasa. ¥oeoedwa monekyn JHE npowc-
HOOMT C YAOMEMTENEHON TOYHOOTRID, YEMY CNoOCOSCTEYET AEYXLUSNDNEYHOE CTROE-
HHUE MONSKYNE! HOBLIE MONEyNs a0CONKTHO MOSHTWYHEl cTapoi. B aross za-
EnsaHaeTeA rmyBokuil GUonorEYecEril CMECn, NOTOMY YT0 HADYLUEHAES CTRYKETY-
pet JHE, npUeooAues ¥ MCEEEaHuD FreHaTiHeskol MHopraguia, congnang Gkl
HEEO3MOEHEIM COXPAHEHME W NEpEREYy No HACNEACTEY FEHETHHECKEDA WRbop-
MAUMH, cHECHEYMEEHNUEA PARIEVTHE NPHMCYLLME OPraHyEMy npyaqHaeocs. K ecé
#E NoO BO3ASHCTEMEM ¥HMEHECENE 11 thuavyackdx drakTopoe (ynetpaduonato-
EOE W MOHWMIWOYIOWEE M3NyYEHMA, NOELILLUSHHAA TEMNENETYRE W Zp.} NpasAnis-
HOGCTE CTRYVETYPEl BHOER CHHTEIMPOEEHHON Manekyns JHK sockeT HEpYIEaThCH.
STH HAPYIUEHWA MHESMAWEYET CNEUWanEHERA (PEQMEHT, KOTOREH =y3HEET= yda-
CcTox seonekyns JHE, HecxooHeid © METRWUER, 1M BeILENNAET Bro, MICNE Y4ara
HEOOCTAKMUWA yHACTOE OOCTREWBEETOR,

Takws obpaaom, NOCTOAHCTED HECNEACTEEHHDR HHDOpMaUWKY ohecnesuea-
BTCH MAaTPH-HERM CHHTESOM OHEK v cHOTEMOR BOGCCTAHDENEHHA NOBPEXOEHHEIX
YHACTEOR MOnegynel. [TpogonHUTENEHOCTE CHHTead JHKE — S-dadu MrToTede-
CEOMD LHERS — B DE3HLIX KNETEAX HEDOWHAEDRE: OT HECKDNEEMY MUHYT Y DEKTE-
it g0 6— 12 HaC0E B ENETESX MNSKOTH TR,

B paaynetate yapoesdA JHEK B KO0l W3 Xposocom OXA3LIBASTCA BOB0E
Gonewe JHE, yem Swno oo Havana S-jaael, 8 4HCno XPoMOconm HE MEMEHRBETCA.
XoomoCoMe! M3 DOHOXPOMETHOHEE CTAHOEATCA OBEYXPOMETHOHMA. Cnegoea-
TEALHO, NOCNE 3EEEQWEHWA paaynnueauwn JHE xposocomHsi Habop KneTen
crasorrTos 2rde {puc. 5.30).

MNocne aaespwaHKde S-ha3sl MUTOTHHECKOND WAKNA KNETES, K3K Npas[anc, He
Cpasy HEHMMHAST genuTeca. Bpama or oxorYyaHuA cueTada JHE 1 oo Havana sa-
TO3E HasebleasTca $azon G,. B 707 nepuon 3apepluasTcn NOGroTOEKA KNETEN

annnrmuuu upnunl:nuu TR0 ADrARHE M0 CoakE

BAYINMERLRE
LI.BHTpnMEIpa t’.m-rammp KuHaToxop

[
Pitg. 5.30. Cxema CTROSHWR Q0 W JEYSDOMETIAIHEE SD0ROC08

CBCTERaHE KIS ROCORMATIAE
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E MaTo3y. OnA oCyLBeCcTENEHMA MHTDEE, EpoMe yosoedwA JHK, Heabxonnme
W OpYTHEe NPOUECCH, B TOM YWCNE YOBOEHHME WeHTRHONER, cuHTes PHE » Genxog,
W3 KOTOPEX CTROWTCHA SXpoOMETVHOEOS BEpaTEH0 Dankos XPpOoMETWHA, A TAKEES
S3ESQWEHWE OCTE ENETEN, HSEDNMNEHWE HEOOXOOWMMOrD KONWHECTBA SHEQTHKM
B evoe ATE. Bo mHOrv: CNy4asy Nepen HE4anom OeneHns KNETEW KNneToqMHb
LEHTH YABAWBIETEA, B HEM DEAZEIBASTCH OB8 NEpkl UEHTRMONSHA. KPosancostH ki
HAfOp KNETEWM COCTABNAST 2N4C M HE MIMEHASTCHA B TEYBHWE ECEM Neproda
ANUTENEHOCTER G—8 yacos.

CofCcTEEHHO OaNaHWE KNETEM — MATOE — COCTOMT W3 YeTepdx az — npao-
chaael, MeTahass, arapasas w Tenoduaass (pec. 5.31).

B npodgraae yeenniveasTos obkEm AOPE, BASKOCTE AO8PHOMND COKR NOHWA-
ETCH, EROMOCOME! CTAHOBATCH BMAWMERW ECREACTEHE CTIMPANMIALMK, ND QB8
LEHTRWONM PACKDOATCH K NONKCEM KENETEN M MEXIY HHMK BeICTRAWBAKITCA M-
EpOTRYOOYEN BEpETEHE DaneHWS — DOpMUpPYETCS annapat, ohecneLsvsax-
LA PHCEEOSHWE XPOMOCOM K NOMOCAM ENETEY. Ropeilugn GnegHear M ECEOpe
NepecTadT OuTh PEIMMHUMER. B pasynsTate cnupany2auyi ipoMocoM CTE-
HOBFTCR HEBOIMOEHBIM CHMTREEHAE rEHETHYECKDR HHGopMauwn ¢ OHEK 1 npe-
EpSWasTcA ckHtaa PHE. Ha npotssadny npodasel npooon=asTon ChMpan-
3EUMA XpOMOCOM, EOTOPRIE yTONEDTECA W yEOpaYMEanToR. B koHue npoda-
3u AOEpHaER obonoYEs PAcNa3naeTos HE OTOENEHEE HPErMEHTH, KPR KOTObR
CMBIERIDTCA. DEpazyemtn  MEnKMe Ny3kpeEd — BREKYONH, CAMEBRIMLUMECR
¢ memMbpadamy IMNC. Nocne MCYB3ROBEEHHA A0EPHON 000N0HEM XOssnC oM
ceEofoaHD W BeCnopAOOYHD NEKAET B UWHTOMAE3Me. ApoMOoctsMymiE Hatop kneT-
W — Zndc.

B meragrase crvpanyMIaumMa XpomMOocon OUCTANEET MEKCHMYME, H YKEaHEH-
HEIE XPOMOCOMEl YOTREMIAKTER K SKEATORY KNETEH, PSCNONEarasce HE DEEHOM
pRCCToOAHMKM O noncos {puc. 532 Al LeHTpoMEpHEIE YHECTEM MR0OCOM MM
STOM MEXET CTROMD B OEHOH NBGCKOCTH — MNOCE0cTH 3KBSTORE, B NASYW CAEcCTRWH-
CEMX XPOMATIL CECSOOHD PACTONDNEHE B MTanaadms. Mutomiyacsoe sepETaHD
VEE NONHOCTEN ChOPMUPDERHD 11 COCTOMT M3 HWTEN, Y3oTh KOTOPSH COBOWHAST
MNOMAEICE C USHTPOMEDAMK XPOMOCORM. 370 ¥posOocoMERE H . Opyras rpynna
MHEDOTEYEO04SE — HEMDOMOCOMHEIE HUTIA — HE CEA3aHS C XposoCoMani. B ue-
Tada3e oTYETAMED BMOHG, YTO XPOMOCOMEl COCTOAT M2 OBV XPOMATAL, COBOH-
HEHHKIX TONEKD B 0BnacTi uedTposaps. Hafiop xposociom 8 knetee — 2ndo,

B anaghaze UEHTRMEERA KAXOO0H M3 XPOMOCINM DE3OSNAETER, W C 3TON MO-
MEHTA CECTOWMHCEME XPOMETHON CTIHOEATCA CAMOCTOATENLHERKE OOHMEDHHBN
pomMocomMmani {pruc. 532, B) — 4ndc. Haty BEpeTEHA, NPUERENNEHHLIE K LIEH-
TROMEDAR, TRHYT XPOMOCIME E NOMBCIM KNETEW, 8 NEE4H XDOMOCOM NP/ 370
MacCHEHD CNEOyT 28 UeHTRoMepol. JemseHys QOYapHAx SpOMOcon K Pa3HbIM
NoMaCAaM KNeTEW COYCROEREHD, ND KPpaiHER Mepe, DEYMA MExaHWaMamu. Bo-
NepasY, PUEKCHMPOEEHHBIE Y NOMKKCOE ¥ B 0BN3cTH UeHTROMERE XROMOCOMHLIE
BAHEDOTRYEO4HEH pasbupasTcs HA OTOENEHEE DPErMaHTs {KaK OO CTOROHE! LiEH-
TRHONEA, TaK 1 B OGNACTH EMHETOXDPA) U YROPAYHEEEITCR, TEM CaMb nprbnm-
HEA XPOMOCOMEl K NONDCEM. Bo-BTopsx, HENB3IA MCEMBOHHTE BXTUEHOE CEONE-
HEHWE XPOMOCOMHLE HUTEH EERETEHG JENEHNA ND HEXDOMOCOMHEIR MAEDOTEY -
GOYEEM MHUTOTHYECKOTD ANNEPaTa.

=L
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Miparsenm HHTE
HPOIMGCOMHOR Lpsepeme
prrtiity XDOMOCMbI

Puc. 5.32. Cxena QRWSEHWR KROMOCoM B MATO3E!
KL, — gneTosbii UeHTE, A — meTadaia; B — anaduasa

Taewm obpazoM, &8 aHADEZE XPOMATHOR YOEOEHHEX 8WE 8 HTEpdase Xpo-
MOCOM CTAHOEATCH CAMOCTOATENDbHBbIME O0MEDHAMEA XDOMOCORMAMI W ToOYRD
PACKOOATCA K Da3Hbib MOMOCEM KN2TEW, B 9T0T MOMEHT B KNETKE HAXOOATCA O63
JHNBMAHE HAB0pa XpoMocoM: 2020 4+ 202c = 4nde,

Mwros zapepuwRarca Tenodazoi. XpoMocomel, COOPaBLIKECA Y NONKEOE,
ORCNMPANMAYIDTCR W CTEHOBATCH BUOWMMEMKI K&K ONWHHBIE TOHEMS HATH. M3
mesbpartb cTpyETyR SNC ofpasvercs soepHan o0onouka, XposocostHbd
Halop KneTkn 2n2c,

Ha horHe IapepLIeHna MeneHua AnDE MROWCKOOAT DE30SFEHHAE UHTONNEIME
[WMTOTOMKMA), B REIYNETATE HEMD QPrEHOMOK, KBK NPEEMno, NPUMEpHD NOROEHyY
PACAPEAENADTCA MEEO0Y SO4ERHMK KNETEKAMI. B KNeThE siB0THED LMTannas-
MEE EMATCA NYTEM NERETAKKA TENRS KNETEA HE DES MEHbLLAXE DAIMED0E W COneD-
HALLMK AO0O C QUNNGMOHBM Halopos xpoMocon (2n2c). B kneTkas pacTeHi
LM TOTIN2SMaTH e Cas l-.llEH'.I'IEIpEl.Hﬂ BOIHARAET B CERPeOHHE KNETEW W DaCNpocTpa-
HABTCA ¥ nepugepuy, paananaa wnetky nonanas. Mocne oSpa3soBaduA none-
pEYHOE LMTOMNMAIMATHHECKOR MamMipaHsl Y PECTATENEHEIE KNETOK NOABNASTCH
LEnnsonaiHad CTeHKD,

B MUTOTMYECKOM LMEME KNETEM MHTOS — OTHOCHTENDHG KODOTKAR CTAnMA,
AROAOAXAHUEACH osno o1 0.5 a0 3 yacos,

HauwHBaA C NEpEOID MUTOTHHECKOND OBNSEHIA ONRoOOTEORSHHOR ARLSKNET-
KM — AUroTe, BCE OOYMEPHWME knatkd, 0Opasosasluyacs 8 pesyneTaTs MUToEE,
COMEDHAT OAMHAX0BLA HaBOD XDOMOCOM W DMK W T8 X2 MeHe. CNeaosartensho,
MHTO3 — 3TO CNOCOD AENEHWA KNSTOK, 3aKnuaiolHAch o TONHOM 1 DRBHOMED-
HOM pacnpegencril XDOsoCoM MEesdy O0NMeDHIMA KNETERMK, B DESYILTaTE
YEro KAMGAR M3 HAX nony4asT aboonoTHD DOMHEKDERIA HACNE OCTESHHEN MATE-
pwan (pro. 5.33)
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P, 5.33. MEEaTHYECKIN COEka MATOSA.
AcsepHie enaTed abcoARTHE MISHTHHHE MATEDUHCE00

Bvonorayecxoe 3HEYEHME MHTOEA OTROsAHO. MecToRHCTED CTROEHMA W1 Npa-
BHAGHOCTh cPyHELAOHIPOSAHIA ODREHO 1 TKAHEA MEOTOKNETOMHOM OpraHnama
Geani Gbl HEBOAM0HHL] B3 CONDaHEHA OOMHAK0R0MND HAB0PA MMHETHYSCKDND Ma-
TERAaNna 8 BECHUCABHHBEE KNETOMHBEE NOoNaHWRL. Myutos DﬁEE‘.I'IE‘-]I.'IEEﬂT THEHME
EAXHBIE MPOUBCCE MWIHEOEATENbHOCTH, KaK EMEFlI-'IDHEI.FIH-lEIE' PEIBATHE, DOCT,
BOCCTAHOBREHWE OPrAHOE KW TEEHEHR NMOGRE NOBPEXOEHWRA, NOOOERHEHHE CTRYE-
TYOHOH WEMCTHOCTH TREHER NEM NOCTOAHBOR YTRATE KNETOK B NPOUSCCE W
PYHEUHOHADOBAHAR [Gh. TAKRE DHIN0N0OTHY ECEVIO PETEHEDALWID, ©, 246],

5.3.2. PerynAuWA MWU3IHEHHOrD LMKNA KNeTOK
MHOTOKNETOYHOMD OpralHiIma

B pasHbie Nepuois diiygsiyansHom PAIBATHA OQraHHEIME  OeACTE 0T
PRINAHHBIE W DAIHGOGRAIHLE MEXRHMAMD, ODECIBYMBRNGIIAE DOCT W MRS
HAHWE KMBTONHOMD COCTABa TEAHeR, DEECnEYEHME NMBenCTa3a NoCTMraeToA Ha-
N3HCOM MEXOY PENPOOVEUMSN KENETOK KA¥A0H TEAHHM W MEHETUYECEW 33Mpo-
MPaEMMAPOBAHEDN THBENBD KNETOYHBXK ANEMEBHTOR — SP0TToao (o7 FRE.
A0GCSESE — ONAGAHME NCTHER )

i OUHOA CTOMOHD, KOMMYSCTRD KNETOR W CEOROCTE NPOXCCEOEHAR MR DER0-
008 MWTOTHYESEDND UMENA ONPEOSnAKTCA SHEAMMTENEHEIM HHMCnoM resos. K Ha-
CTORUWEMY BREMEHI YHEHKIE BxinanAaoT oo 100 redos, yHaCTEYIUIMY B ONRenens-
HEA I'IF.‘.II].I"IHd]Eﬂ-ET-I-'I:-BI'bDI"EI CTRETYCE ODFaHHIME, “BCTh 13 HHX, NOMARMO DErYNALMA
MOOAEIEHRA KNETOK N0 MATOTHASECGKOMY LHENY, YHRCTEYET W B OECTIEIEHANA
anonTosa. G opyro CTOROHE , CVIPSCTEZET ¢ Ha MEHEE DB QECATHOE NEHOE, alh-
YONOENHMBADWME PAZNAYHLIE JTAMNs anontosda. JeTant wx OeEfTensHDoTH 1 TEM
Gones E3EMMOOSACTENA B0 HACTOALLEND EPEMEHH MONHECTED HE DRCKRBITEL.
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5.3.2.1. PerynauMs MUTOTHYECKOMD LMKNS

2 2001 r 0. Xapmeenn, T. Thsoma 1 M. Hepoc Geink yoocroadsl Hobenseckoi
MPEMKAK 38 OTEREITHE MEXAHMIMOE NEFEXOO03 FRETOK M -I:'JI-E.BBM MHATOTHSECEDTD
WHkNA, CyTe 3TOM0 BHGAKAUBTOCH OTKDTHA JBKNI0MAETCA B TOM, 4TO BCTYTIE-
HIAE 1 NDOKCHAEHHE JTOENEHOR KNETEOR KE¥I0M NEQUONE MATOTAHECKOrD LME-
N3 KOHTRONHMEYIOTCH EOMINEKCOM 13 08V BUO0s Sensose Moneeyn (puc, 5,34},
MNepEsd EOMNOHEHT — TAK HAZHBASMbIA LHERMH, YSEHBE DAINUYAIT HECKONbED
BHOoE DENKoE B 3TOA rpyning, oBoaHadaee RaTHHCEMMKE Oykpanmd A, B, O, E
W T. 0. Hagsanue 3mix Bensos CEAIaH0 C HX JaR0H0MEDHEIM NOABRNEHNEM B Onpe-
LEEHABIE NEPRoLL MATOTRHECKOTD UWaKna. Hanpusep, waknkb-0 noapnaetca
B Hayane G,-Neproas, 3 UHENWH-E NpUCYTCTBYVET B KNeTES B KoHUe G- W Hadsane
S-nepuois WHTepdais, MakcHManbHbie KOHLEHTRAWME UMENHMHa-A 1 UMK -
Hii-B HaBnioaMOTCA COOTRETOTREHHD B Gy -Dase v MUTO3E,

BToptam yUaoTHHRKOM KOMNNSKCES SENRSTCSA GEPMEHT — KNI, NEDEHoC -
Las OCTATOR GOCopHOR KBCNOTH C MOASEYIL ATO Ha BEyTHe MOBEyY b (3 -
HOKIBCNOTE, GEmkm o T. 0.} ¥ SETHEHDAIOLAA WX K GANEHEALINM BI2HM00EeECTEM -
Ak, BAONCIaM NIBECTHD CEMb DAIHLK KHHAZ, SKTHBHOCTDL KOTODLN NEOABNAETER
TONLKD NPH B3AMMOASACTENN C TEM WK WHBIM WKIWHOM (OHKH 0503HAYAKTCA
ApadckMK uMdpani), NoaTomMy 2Ty rEynny OEpMEHTOR HEIMBI0T WHKTHH-
FABNCIMEBIML KHHAZAMM,

Mo OTOSNBHECTH HE UMETRHD, HE GepsseHThl KMHA30W HE SETHERL. M TOnbKD
0Bpasya pAIH00DDAIHEE KOMMNERCH, M8 KMHAZA BLNONHAST KaTaNuTHYBCKYID
oMb, 4 UMENHMH — PEryimTopHYD, OHA KOHTRONADYIOT BCTYNAEHWME W NEREN0T
ENETEA W3 O0HOM NEDHO0a MATOTHHECKOND WHMKNA & OpyroR, Hanp@ssep, ums-

I—
Puc, 5.34, Cxema

ParyALE MR IEH R
EETE MHTOTIGCKOMD LMERS
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TRAHCEDAMLMM

A B
—
Pwc., 5.35. Mpusapan oa@cTEMA CTAMYNATOROE (4] B wersburopos (B)
KNETOHMOMN AEnaHWR

nuH-0 B koMnnexce © eMHAZI0NA-4 0byCcnosNMERST BCTYMINEHME W NP0 oEHWE
EnaTeamu G -nepeona, 8 UWHMENUH-E COBMBCTHD © KHHa30R-2 onpaganaar nepea-
®OO0 KNeToK B S-nepuon M mHuupupyer cudres JHE. Jdoyrve korMnnescesl, TAXWE
KEE UMERMH-A — EMHE38-2 W uiEnvH-B — miHaza- 1, conpoEOXOanT KNETEN
B G,-NepUoge W MUTOIE CODTBETCTEAHHD,

CloHako ona SKCNpEcoUi MEH0E, OTEEHAKILLME 38 CHHTES LMEMWMHOE M KMHAE,
HEOEXOOMM BEHELLHWE CTWUMYN B BMOS TEEHEBOND hakTOpa POCTH WM MOpRMOHE.
Tax, HANPUMER, BEETOR POCTE M2 TROMEBOUWWTOE CTHMYNUPYET PRIMHOKEHWE
KNaToH COE0MHMTENEHDR TEAHM, B WHMGWTOPR OKAZLIBIET NPOTABONOROHHOE
pgedcTeEMe (puc. 5.35). Smwgepamaneqei daxTop pocTa AXTUEMDYET NRonudapa-
THIBHEE NPOUECCH BO MHOMAE THNAX KRETOK W, KROME TO, yHELBOHMPYET K3k
CHIHANEHER GEnok B 3MOpUOHANEHEIA NEpMOL PASEMTHR M T. 0.
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Paznoobpazvme EKTOPEI POCTE W MPMOHE EEnd3 BHYTREHHEA CaKpeLMn
CERILIBAKITCH HE NOEEPXHOCTA KNETOK GO CBOMMH CNEUMgMHackian peuanTto-
P2mMK M NERSASI0T CUrHAEN HA KACKEN, hepMEHTOR, CEAZEHHEIX C SECNPECCHEN re-
HoB. CHaYans aKTHEMPYIOTCS MNEHel PEHHEND OTEETE, NPOOYETE KOTOpLE — Gen-
E¥ — ARNSOTCA GEKTOpaMy TRAHCKEMNLMKY ODYTHE TEYNTN TeH0E WM BKTUESTO-
PEMK CHHTESE LWMENMHDE ¥ KHHAaZ. PeErynvpyiolpe E0MNRELcEH OOHOrD NeEprooa
BAMTOTHYSCKOND LMENS SENAKTOA S1LE U DErYNATOREMKE BETHMEHOCTH TEHOE, ONpe-
NEnAlMx obpE30EaHWE (PAETOROE, KOHTRONHMPYREILLMY NPOHOMOEHAS KNSTEAMW
NoCReEyLMy s LuEnd.

MHemA CRosam, UMEAMH-EMHBSHEIE EOMMANEECH HS TONLED ONpPEOenssr
BECTYNNEHKE KNETEW B ONPEAENEHHEIE NEQNOL, BMWTOTHHECKDTD LMENS, HO W KDH-
TROMHARYHOT NPOXOXAEHHE KRETEDR aT0r0 nepyona. KER4YECTED NPEUSCCOE, B HEM
OCYIUSCTENREMEIX, W B CMydae yonexa obycnoenweanT HHRUMaLEMD obpasosa-
HWH PEMYIATOROE NOCNEayDWEng 3Tana.

Taenm 06paz0M, B NROUSCCE NPOXOEASHMA ENETOE MO MATOTAYSCKORY LHE-
ny EHAYANE CHHTEIMPYIOTCA KMHEZRE M LMKNAHLL, XBpaKTepHee ana G -nepuogad,
aartam ana 5-taids, G, -neprons v, HEKDOHEL, AN MATOSEE.

5.3.2.2. PerynauWa KNeTouHon ribenid

MNporpamsaupyessan KNETOMHAR THGENE CROCOBCTEYET COXpPEHEHMID CTRYE-
TYRHOH YNOPpAOOYEHHOCTH M HOPMANEHDTD QYHELMOHUPOSEHWA ORraHEME KaK
UEMGCTHOR SHONOrAHacki CUETEME, DHRLLERA 8rd 07 HEBOGTREGOBEaHH Y, GOk
Hilx, JEXOHYMBAUINE CBONR MUIHEHHEIA UMK WMOW NOABKMBLIMKECE B PE3YNLTATE
MY TELIMA NOTEHLMANEHD DNACHLE KNETOK.

O rvfend KNETOE B NPOUSCCE BRINONHEHWA ChEeuwdu+eck: OyHELKE na-
BECTHO JOCTETOYHO AAEHD. MpHUMERO STOND MOy T CAVHHTE KNETEW TEPRMAHANE-
Ho guibepeHUMPOBAHHEE, TAEVE KEE IPHUTROLMTE WK £NETEM INATENHA KOHM,
OTENYHMELWWME ceod cpok. Kpoma araro, rvbens knetox, ka3anoce G, BNONHE
AMIHECNOCOOHEN, HO YTPETHELLMX CEOE IHAYEHWE ON8 DPrEqHWasd, CONpoeo-
#HOAST NEPOUSCE IMOPHOHANEHOMNI pasedTys. Hanpurep, norvbamT KNETEY Mam-
NAMBUSELE NEpEMMPOLoE ¥ MABKOMUTINWME, B TOM YHCNE M y 4anoeskd. [pr
meTaMopdoIe anonToa CNPeOsnnET HCYSIHDBESHWE XBEOOTE Y NMYMHOYHOR dop-
Bkl BECHBEOCTRIY JAMHOSBOAHLN — FMONOBACTUES M T. 0. HakoHaw, TRETEEN BRRHDE
MAPHHKMHDE 3NoNTO3E AENAKTCA KPYTIHBIE HEEOCCTAHABNKBAEMEIE NOBPEXO8HNA
ENETOMHBEE CTEVETYR, HENPUMER OBYHUTERLIE DEipaEh monaeyn OHE.

BONMLLWHCTED KMETOK MHOMIKNETOYHDID OPraHiEMa Hy 2 0aiTcs B0 BHELLIHMY
OPrEHMAMEHHRR CTAMYNEX LA NOO0EDHAHKA CEOSN XH3HEORRTENRHOCTH. B oT-
CYTCTBME THEMX CHIHANDE WM HEBOEMOEHDCTE MY BOCNPMHHMMEATE B KNaTKE pea-
NUIYETCA NPOrPEMME KNaToMHOA rmSann. TIoMIMa 3TOr, KNETEW MOMYT Mony-
YiTh HENOCPEOCTEEHHEE MHOTDYVELMW, EENDHEMWWME MEXAHWIMbl ANOnNTosEa.
Hanpumap, rmMoEosEOpTHEDNOHBE FOpMOoHE BRZLIBADT rMiens NeREouuTos,
8 MPMOH WATOEMOHDR ®ENE38 — THRDKCWH NPWUBOOMT K THEENK kNeToK NM43M-
HOMHBLL ORPrEHOE MNoESCTHEDE.

B ofoux cnyqans B KNETKAX AKCNPECCHMPYIOTCA MEHb, DTEEYEHILLME 38 CHHTES
crausdmyackuy hEpMEHTOE — KACNE3, PAE3PYLIRoWME Ganky UM TONNE3ME,
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BpaHHeE Genkn ¥ NoNMNENTMOLl ANDa. BOnblWMHCTED YHEHREL NOUEEANEHIT, 470

ANONTOZ CONPOBGEOEETCA KATAMMTHYECKEWM PEIPYILUSHHEM spomMaTHHa. B pe-
FYNLTATE cepul NooobHeX paspyweHWA A0p0 W CaME KNETER CMOPLLMBARTCA
¥ chpareHTpyoToA. Ma Hed oBpasyinTes TaK HA3sIEASMEE ANOMTOZHHE TENk-
ua, dEroUMTHRYEMEIS BNOCASOCTENA NERKIUMTEMIA MK COCEOHMMEA KNETEEMN.

OMOPHBLIE TOYKW

ENBTEH MeEOFOENETIHHOND GRRAHNSMA OTNEHA0TER No OECHEHHOGTAM W ROG0NEN-
TENBHCTA KASZHEHH OO LM

HECTEL KMETOE HPAKLMAA BOCTE TEEHNA ARNAKITCR CTEOMOERMHA M CONDRHAIT MOTESHLIAM
K CNEUMARKMIALEAN 8 DE3ESHE HaNpaameHaR g,

MapvEM coSwTaM MHTEREE3 ABARETGA pemymnueala OHE.

B npoLecce MMTOEE NPOUCR00AT TONHOS W DAEHOMEDHOS DECNPSOENSHHE 00RO~
CORIHOTD MAaTEDHANE k=l A0HSDHMME £NeTEarMH.

B pesynbTans MATOTHYECKONS Jeneqsa o0pasyiTos FeHeTHHeCKH WEEHTHHHEIE
ACrEDHWE KIWETRR.

MoanepEaHWe CTPYETYRHINT MMEDCTAAA 0SCneYMBasTCH Ganascom Mexny pe-
NEOIYELIMEA KNeToE 1 ax rdbanseg,

PerynauHs UHTEHCHBHOCTH PEIMHEEEHHR KNETOE W 3anEorpadsEpnaaHsnn Kne-
TOMHOH THEENH DOYLBBCTEARETOA HEDEHDHE, 3HO0KEAHHOE, TEEHEELIMKN B BHYTRHENS=
TOHHILIME DErYTATORHBMA CHCTEMaMA,

= @ @ & W M =

—-@mcm ¥ 3ALAHWA ANA mmm@

1

e P
; -.._________EEI'FUCH M 3A0AHWA ONA I'I'H'BTDPEHH_H__________,.-

YO TAROE MAZHBHHLIA LMK KRETEN?

LaiTe onpenenasme MUTOTHSECKIN T WHENS KNETEX.

PECCKARMTE, KAK DCYUSCTENAETEA CUMTes JHK.

CINEALLIATE NOLECT MHTO,

Haime onpenanasye MUTOEE W CHoDMynWIETE Bro SHONNrLecEDs JHaHEHHME,
Bl yéira 2akmoqaeTcs SHonormsssEud Creecn MuToaa T

DHADAKTAPUEYATE DeONordMBcKrl CRBICT 3ANPOTPEMMADGEISHDR KNETOHHOA M-
O — anonroaa.

Kak OCy LR CTENAETEA BN EHME XBDMOCOM B AHEHAa3E 1 4TO OB B BOEs NAKTE-
TENaHLE FEEKLENAL RHEGNG OPraHuama’?



Meaga 5, CTROSHES W EstLN KNTRTEE «

B st 3EKMOHEETCA DWONOrHeckni Chsicn PASNMHAA 8 TEHEHAH METOTHYECKRND
LKA £NeTOK DEIHEE TKIHESH MHOMOENETOHHO OpraHsama?

'3 PackpofiTe CYLHOCTE W OWOROTMHBCKOS IHAMSHWE DAIMHOMEHWS KNETOR NyTEM
MWTOAE.

4  Kzaxos GHONOIPMECEME CMBICA MEHETHHNSCKOR OOHOPOOHOCTH KNETO MEOrOKnEToN-
HIOF D SpraHWamE 7

5  Kax coomHoCRTER O0pEacBaHie HOBLY ENETEE B PE3yNLTATE MHTOIA W 3anporpas-
MMPOBAMHER MMEaNL KNETOK B DE3LE NEpED WHOMBUOYANLHOTD PaIBMTURT

5.4.° OcobeHHoCTH CTPOEHUA PACTUTENLEHOM KNETKK

Tl B pacTUTENLHONR ENETEs 80Tk AP0 M BCE DPrEHOWOE, CEORCTESHHEIE
W EMBOTHON KNATEE, — SHOOMAE3MATUHECKSR CaTh, PHEOCOME!, MHTOXOHOADWH,
annapat Munsms. Bmecta © TEM ANA HEE HAREKTELHE ONpEasen8HHLIE OCoBEH-
HOOTH CTOOSHWA, OTNHHE0WWE 88 OT ¥MBOTHOH KNETeM: 1) NpOoMHER KNeTOWHAR
CTEHKA SHAYATENBHOR TOAWKMHL, 2§ 0cofike oprasomns — MAACTAOE, B K0T
MPOUCHOOMT NEPBMHHLIE CHHTER ORTEAHWYECKWY BELWACTE W3 MUHSPANEHEX 38
CHET AHERMAM CEaTd; 3] pASEWTAR CUCTEME BAEYONEH, B SHAEYMTENLHOR Mape
AEYCNOBNMBAKILLMY DOMOTHWHECKHME CRONCTER KneTok (pro. 5.36).
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Kionsussas
LHK

Brrosauua

36pHa KpaxMAna

HApYHHARA 1 By TREHHAR
MEMBpEHS

MpaHa

[
Pec. 58.37. Coewa cTpoeHaR

ENCDONNSETE; A — TUMICKDCTHER
wMonenk; B — ofwiruan wopens

FacTuTaneHas KNETES, KAX WM HWEOTHARA. DEAKEHAE LUMTONNS3MaTHHScKoi
rmenbpanoil. KpoMme S3Toro, OHE OrpaddseqHa ToNCToH, COCTOSWER M2 Wenne-
NOEL KISTOYHOE CTEHKOE, KOTOPODR HEBT Y XUBOTHEI. KneTouHAas CTEHKA MMEET
Nopkl, 48PE3 KOTOPLIE EaHanel M0 cocenHM: KRETOE sMoryT ConbBlIEaTEER apyr
AT,

MNpeobnanaHdse CHHTETUYECEME NPOUBSCCOE HEA NPOUSCCaMA oceodaxne-
HHA FHERMNAM — OaHa w3 Hewbonee apakTepHeE ocobeHHocTER ObmeHa Ba-
WECTE PECTATANBHE GRrAHWIsMoE. [8pEMYHEIA CHHTES YIMEBO008 M3 HEORrEHH-
YECEMX BELWECTE OCYIUSCTEARETCA B MUTACTHORN,

Paanuygsat Tpyw BMaa nnactan: 1) nedkonnacTs — GeCUBaSTHRE MNacTIOL,
B EOTOPRY M3 MOHOCRHADWMOOE ¥ OUCICADMOOE CHHTESMDYETCR KREXMAN [(8cTh
NEREOMAECTE, FANAcaUWe GenEK AN #HuMps); 2) 2NopOnNECTE — 3IBNEHLE
MAACTHMOR, COOSQESIUWME MAMMEHT Cnopocdunn, roe ocyWecTENSeToA $oto-
CHHTES (pwC. 5.37); 3) ¥pOMOnNnNacTel, BEMMEOWWE PEINWHHEES MAFMEHTE W3
MEyNNeEl KEQOTHHOWMOOE, COYCROBNWERILWME AP0 OEQDACEY LUBSTEODE W Mno-
AoB. MnacTyios MOryT NPEEpEWATECA Opyr B apyra. OHY CogepsaT EoNsUEsyD
ronegyny QHE u PHE, a yeEennHaHne 1 KONMHecTES OCYLWBCTENABTCA IEMEHN -
Er HanBos. ¥IBoaHMe MNAcTWE NPOMCCOEET W NyTEM NnoykosaHnA. M atom ob-
PEIYETCA MANBHEKER CTRYETYDE — MPOMEcniod, npecsbpasysoiancs B Gank-
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HEHLIEM B NMNacThEy. KpoMe ST0ro, NonnacTHisEl NepenasTen MoCne Ty KUHe
MOKONEHKAM B COCTERE UMTONNZEMe SRUSENSTEH, NPUHOCA Taeus obpazom
NOTOMEAM HACNEACTEEHHEA MATERWAN, JHKMOMEHHER B BE EONLLEEOA MONBKY-
me dHE.

Baxyonw ogpy=eHs Mamipasioil v pEIEVMBEIINTCA 13 uuotapH 3MNC. Bagyonw
COQEPWAT B PECTROPEHHONM BHAE BENKW, YINEBOOSE, HUSKDMONEXYNAPHEESE Npo-
AVETHI CMHTE3E, BATEMHHE, PE3NWHHEE cony. DoMOTHYECKDE DARNEHWE, COE0E-
BHEMOE DECTEOPEHHEIMKM B BEKYONAPHOM COKE BELLECTEAMW, MRMBOOMT E TOMY,
YTD B KNETEY NOCTYNAET EONA, KOTORAR abyCNOBNWMEBAET TYRIOD — HANPAMEHAE
ENETOHHOA cTeH M. TYRrop 1M ToNCTEE YyNRYTWEe CTEHM 008CHesHERINT NPOYHOCTE
PACTEHWA K CTETMHECKME M OHHIMAHSCKMM HRMYEKEM.

— OMOPHBIE TOYKM

® B snemrax PACTHETENESOMD GOraHHama I'Ip-Eﬂﬁ.I'B,D.EH:IT CHHTETHHEBCKWAE NPOUBCCE HAD
PEAELARA BEl CEODOKEE HIER 3HEDT M,

B MOpOUsd PASBENTAN BRKYVONSPHER CETE ODBCME BT REMSHWE TYRIGRA. B OCHORE KO-
TOEROMD NexET NEoUStiEnl 0CMOTHHECEDND NOCTYNIEHNS BO0R 8 £N8TEYy.

#  MuTomaueckog QEnEHWE DACTHTENLHLE KNETOE NPOTEEasT Haa yyacTMe KNeToHHOMD
LaHmpa.

=

1  Kawpeo crooesme paansusex gnoos noacTen? Mpoussnems npeueps BaamaHorg
NPEERAUREEHHR MMACTHI,

2. B waxus oToenas ¥noponnacTa 0CyILECTEMRETCA CEETORAR diaan droTooHHTEI; TEM-
Hoaas dasa deorockaTeaa?

3 DrMLIKTE PEAKUME HOTCCHHTESA W NPOUBCE AKEWMYIALMK SHEPMIM 8 Bnne ATE
B CEETOBOR Hase.

5.5. KnetouyHas Teopus CTPOEHWS OpraHusMoB

e ENeTea CRyEET OCHOBDHA CTROEHHA PACTEHKA W XHBOTHRE. [lns npoka-
PHOT W NPOCTEALWME, HHALWNE rPpUBoE 1 HEKDTOPEIX BOOOROCNER NOHATWA =KNET-
ESs W «OpraHAame coBnanasoT. MoxHo ck33aTe, 4T0 KNeTER — 3T 3NEMEHTapHER
GUONOrHEcKaEn CMCTEME, cnocobHas K CanDoOHOBENEHUID, CRMOBOCTIDOWIEE0E-
HWHI 1 RIEMTHE.

Takoe NPEOcTARNEHWE 0 KNaTES YCTEHOBMNOCSE B HAYEE HE Cpazy. Cama kneT-
Ed, TOMHEE KneToYHaR obonodka, Guina otkpema B XVl B. SHMAACKHM SH3dkae
P Myxom,. PAcCMatpveEdn Noo MAEPoCEOnoM cpaa npobew, Nyx obnapysan, 41o
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OHA COCTOMT W3 SYEER, DA3NENEHHLIE NEREropokasiy, STH ARk OH Ha-
Zpan kneTeamd. Jonroe Bpasta MasHolE YacTee KmaTten cuvtane a8 abSanody-
Ky, Nvie & XX B y4Edbe 0Opamng EHMMAEHHE HE NOAYAHOEOS CTYOQBEHHGCTOR
COABPKWMOE, IanonHAnLLes kneTey. B 1831 . anmuickiil Gotarkk B, BpoyH
COHARYHMN B KNETRAX A0 D0, 2T0 OTKPLITHE NOCIKMND BAKHON NDennocensoin
ONA YCTAHOENEHWS CXOOCTES MEXOY ENSTEIMW PACTEHWE M HHEOTHRIE. Hemeu-
ki GoTamue M. WineRanen nokasan, yuto B MOO0R DRCTATENBHDR KNETKE BCThb
HApo.

B epHug 30-x . XK g Hemeurni dusuonar T. Leass, TWaTansHn MoConenn-
EAE UTROSHWE ¥UERX OpPraHnamos, O0HAEDYVEWN, 470, ®OTR KNETEM MMBOTHRIX
D4EHL PASHOODDEIRG! W OTNHYSOTCA OT PACTATENRHBIX, RADS BOES KNETOK J4EHBb
crxogHel. DA06WKME MMEEWMECA B TD EPEMA OAHHLIE O CTPOEHWA MMEOTHRIK
u pacTeHEi, LeaHd NpMILEN K 3AKNEYSHMD, YTO KNETER — MEBHEA CTRYETYDHEA
BOMHALEA BOEX WHBbIX ODTAHWIMOE 4 UTo 0Dpaaoaawe KNeTok SOGCIORNMERET
POCT W DEIBHTHE TRAHER, KneTouHan TeopMA CTRoSHWA Dbina cdopMynHpoBaHa
wonyinueosada T. LHeanrom B 1839 r Ona ceirpana orposaHyso pons B pazaudTian
Gonorye, Moueana kazasilancs RenposoapoR NponacTs smesny UARCTEM
PACTEHHA M LARCTEOM MABOTHDIX. MpoB0arnawan eQuHCTED EUBOTE MUpa, KNe-
TOYHAR TEORMS MOCMYEWRE OOGHOR M3 NPEQRCCENOE BOSHHEHOBEHNA TEOPWN
aponiuaK Y. Japssya.

B panbHeRUEM ENETOYHAA TEOPHA Ghila DaIBHTE MHOTAME ybnbise, Hi-
meuruid Bpad P Bup=os {1858 nokaszan, 4To BHE KRBTOK HET XWAHK, 4T0 ras-
Ha3F COCTEEHER YACTh KMETEW — SORD W 4TO KNeTed obpasyviorcs TOneKD OT Ene-
TOK ﬂ',u'TEM MX aenesEd. JansHeriies COBSMHUBHCTRORIHME MUKDDCEONEHECEDR
TEXHWEN, COIOAHAE ANMEXTROHHOND MAEDOCEMNES W METOAL  MOMEEYIADHOR
GHanor| NO3EonNANKY rmebos NPOHUEHYTE B HEYHEHNE KNETHH, NTOEHATE B8 CRomK-
HYRD CTOVETYRY M MHOMOOBRAIME NPOTEXIIOWME B HER GHOKAMAYECKEN Mpo-
LeCCcOs,

B HACTOSLWES BREMA OCHOBHRE NONOESHMA ENRETOUHON TEOPWK hOpry Iy -
OTCA ChegyHs obpazoss: 1) KneTEA ARNSETCA CTRYETYRHO- Y HELMOHANEHOA
BOMHWLIER, 3 TAKKE SNMHALER [PEIENTIAR BOEK MAALK GRIAaHHIM0E, 2] KneTkam
npHcywe meambpasHoe ctTposdse; 3) A0po — MAaBHAA COCTAEHER YACTh KNETEK;
4) ENeTe PEsMHOMEINTCR TONEED JENaHWEM; 5) ENETOYHOE CTROEHHE OpraHWs-
ME — CEAOETENHITED TOMRD, YT0 DACTEAMA W WMESTHRE MAME0T E0MHOE NDOKG-
KO EHAE,

< ONOPHMIETONKN

® Boe wwews OPFEHHEIME, CYLIBOTEYWMUEE Ha JaMNE, WMaHT ENETOW0E STROEHHE,

28 MCE IS HIGM BIEMACOE, ABNAHLIANER NapIIWTEMKE Ho MreHETHHMGCEDRM YOEHD

®  Hce kneTel aYKADBOTHYSOKWE ORraHnaMoE MoMONorEHHE, T 8. cOnamaesT s
NEHHLIANCR SRrEHEIELMK.

8 HOBEe® £METEW BOIHAKANDT TONBED B DEIYNETATE MATOTHYEC KON OETSHAR.
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BOMNPOCHI A 3 HWA OnA HQBWFEW‘H"‘

FactsasyTe HETODWED OTERHTIHR KNSTE,

Kiesd i KOmna Bnepaepe Geng ChopyndpoBRHA KNETOHHERN TespraT
HManomuTe GCHOBHEE NORHE AR KNETONHOR TEORHK,

B B o=

B uors 335 M04EETCR JHEYSHHE KNETOHNHOR Taome anr Sueonorv

e
'd.

5.5.:} HexkneTouHbie hopMbl U3IHW. BUpychl

Ll
ww e

B 1892 r. pyccewmid y4EH=id [ WM. Meavoscewil onucan HeobbMHLE
ceORCTEA BOoAOymuTens SonaaHn Tahaka — TaK HAZRBABRDH TREEYHON MOIEMK.
Sror poafyonTens NpoxXoaun Yepss GAXTEpUANEHEIE SMNETRE, NOSTOMY 30000
BRI DACTEHMA Tabaka MosHO BeND 2AD&83UTE BECKNETOYHEIM MNETRETOM CORE
GoneHoro pacTaduwR. Yepas Hecsoneko nart 0. Nedbnep u M @pow obHapy-
WA, HTO BOSDYOWTERD AUVDE — SONe3HM, HeDEOKD BCTDEMEHILLIBRGH ¥ AOM3ELL -
HEMD CKOTE, — TAKKE NPOXOOAT 4epes GAKTepHanbHue DunbTpbl. HaxoHed,
& 1217 . kavaacewd Baktepuonor O, g8 Jpennt OTEPN BasTepHbar — BURYS,
MO PR DakTepug,

Tak Goand OTEPBITH BMDYCH DACTEHHEA, MKUDOTHBIX H MUEDOOPIaHHIMOB, JTH
TpM COORITAR NONCEMNM HEYAND HOBOA HAYKE — BMOYCONTONGN, HIy4asusl He-
ENETOYHBIE GOpME! HW3HA. BUpyChl MrpasnT GonsWyo ponk B ZA3HA Y48NocB2Kd.
COHM ARRAKITCA BO3GYAMTENSMIA PROA ONACHBIX 3850NeEaHWA — OCNkl, ENaTHTA,
SHuadEnMTa, EpacHy W, kOpK, GelweHoTER, rpynng 1 ap. Bupyoel cOUTasnT Tons-
KD B KNETEAX, 3T0 BHYTRWMENETOYHEIE NADE3MTEL B CE000OHKMBYLLIES, AKTUEHOM
COCTOAMEK OHK HE BCTREYAKTCH M HE CRocoOHb PAEMHDKATECH BHE KNETK Ec-
Ay BOEX KNETOYMHBIX ORFaHAE3MOoE OOAZATENBHD WMEHITCA OBE HYKNSWHOBE
KHCNOTE — JHK 1 PHE, TO BHpYCH COOSEAT TONGKD OOHY K3 WX, Ha 3rom oc-
HOBAHKK BCE BMDYCH DEnAT Ha JHK-cogepxaitwe 1 PHE-cogepsaiise,

B OTH#wME OT KNEToMHLG, ODraHnanmos, ¥ OADYCOR OTCYTCTEYET COBCTREHHIR
CHCTEMA, CUHTEIMDYVIOWAR DeneM. BUpyos BHOCAT B KRETEY TONEXD CROK FMEHE-
THHECEYHD MHOpmaumD. O mMaTprisl — supycHoi OHE wnn PHE — cyidTeaupy-
ETCA MHopraumorHas PHE, EDTORaA 1 CnywdT OCHOBOE ONA CMHTE3E8 BUPYCOHBL
Genkoe pubocosany MHPWMUKMPOBEHHONA KENeTEM.

Monexyna JHE BMpyGos, MAKM Mx MeHOM, MOKET BECTRAMBATECH B TEHOM ENET-
EH=X03AWHE M CYLISCTBORATE B TAKOM BWIE HEONDEOeNEHH0 QoNroe Bpesn, Ta-
EWn 000a30M, NApA3UTHIM BUPYCOR HOCHT OCoBbiA XApaKTep — 10 Napass-
THAM Hd TEHETHNEGKOM YOORHE,

Mopdonorue BMpYCOR HEYHRIOT O NOMOLULBD FNSKTROHHOR MHKDOGEDTIHM,
TaK KAk WX Pasmepb Mane (18—300 HM) ¥ cpasHimMbl © TONWMHOR 050NcHKH
Gakrapuia. Popuma BUpyYCa MOoaT DeiTh PEANMHHON: NANCHKOBMEHOHA [BURYC TA-
BadHE0E MOIEWKN], TIVIEBNMOHDA [BUpyC GeweHcTea ), chepusacrod (Bupyc BHU4),
HUTEEMAHOA [drnoEnpycel}, B BMOE CREpMATOI0MOE {MHorve GaeTepuodari],
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BURYCHI C OEONOYKORA |

JHK-NBYHUTERSIE BUPYCH |

Bupyc repneca Bupyc renatuta B

PHE-CAHOHHTERBIE BIFYChI |

Anercaupsys  BUpyoc namannome

AHK-CAHOHHMTERLE BHPYCLI PHE-CUHOHHTERLIE BUFYChI

@@ ®@

P'.Iln. 5.38, Opraszauimn aupycon

XUppuecHui COCTan BRPYyCon, Pasn«uant NPpocTHe | cnoxise snpyce, Mpo-
CTelE B CH ARNAOTCA HYRNSONDOTENLEMN, T, &, COCTOAT M3 MHEHM ECAG
Thl [OHE wma PHE} » Hecxonexy: Gencoe, obpasyiowEs oSonaqey BoyT HEE
(peac. 5.38). Sy obono«ey HESEIBEMOT KENCHMO0N (OT RAT. CaR5E — BMECTANMLLEE).
MpriseapomM NPOCTO OPrEHMA0BEHHOMD BMEYCA ABNAETEA BMEYC TABAYHON MOZAMEN.
Ero kancun conepsEt Boero onnH Ganok o HEDONEWDN MONSKyNAPHOE MECCDE.
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[+ 1=ii e GHK i Bwpyc renamvTa B
{—)-HuTe OHEK @

A = = w T
3=

Ty

CHHTES (—]-HATI JHE
I":j-, Ha saTpeLE npereaoma |PHE)

CuHTEs | +}- s IHE

(+1- K
- (-} BHK

e e

—
Puc. 5.39. Cuea penpoiy kL Bapyca renatura B
[OEbECHEHER & TEKCTE)

B pesyneTate 3anrd B3aMMongicTenn 0DpasyviaTon HOELIE BUPWOHE, Mo-
PAEIHOMY BRIXOOFLUME W3 KNETEW: NPH B8 NH3MCE, T. 8. *B3DEIEHBIM» MECCEHMIMIM
(GeanbonoHeqHEE BUPYCE), NYyTEM =NOMEOBAHNR 48ped MeMOpEHE KNETEW
[0E0nOMEYHEIE BARYCE) WNW B PE3yNETETE SK30UMTOEE.

ABopTiEHEA THIT B3AMMOOEACTENA BURYCE C KNETEON XERAKTERUIYETCA Mpe-
PHBAHWEM WHEEELHMOHHOID NPOUECCA B KNETEE, NOSTOMY HOELIE BMPHMOHE HE
OGpaayIITCA.

MuTerpatvMerpid THN, MMM BMPOTEHHR, ZRENCOHMASTCE B WHTEMQDEUWK, T. 8.
BCTRAMEAHMK BUpyCHOR OHK B BvOe npoEMpyca B XDOMOCOMY ENETEM 1 1x
COBMEBECTHOM COCYLUECTEOEAHWH |COEMBCTHAR PEMMNMEILLMA ).

MaxaHHIM DenpPOayELMIA Y DEaH6E BUpYyCos paannyaeteA. ¥ JHE-supycos,
conepocauay gEysdTeayn JHE 8 nuHSHO0R (repnecediycel 4 BOeHOSMEYCE )
MK KONBUEB0E hope |NAMNMANDMABNDYCR), DEMAMEELEAA MRPOROGOAT OSsMHER
MNaMYKOHCBEPEATHEHE cnooafom: nmocne pacnnetadiA HuTed OHE & Hu kosa-
MNEMEHTERHD GOCTRAWMBAKITER HOBLIE NONWHYENEOTHOHEE uand. TNpagTiseckd
¥ BOEX BMDYCOR TRAEHCKPMNLWA BEMEYCHOMD MEHOME NPOUMCEO0dT B SOpE.

YHUEGNEHE NO MEXEHMENY PENPOOYELWMA BUpycE renatuTa B (puo. 5.38). Ero
TEHOM NPSE0CTAENEH OEYHUTEBOHA koneuesoi JHE, ogHa HuTs koTopoi ([ +]-HETs)
Eopoqe oyToR [({—-Humd). ocne NpoHMEHDBEHWA B KRETEY CEPOUEBEWHEl BM-
pyca (1) renanHas HuTe JHE-resoma noctpaneseTcd, opMApYETCH MonHaA
neEyHMTERAaR KoneuEean JHE (2], W coapeBawMil redos NoNagseT B AOPO KNaT-
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el (31, doece knetoysaA JHK-aaemcuman PHE-nonMMapaza CHHTEANRYET pEa-
Helg MFHE {onA cuiTesa enpycHe Sancoe} v PHE-nperedom (4] — satpagy
Ona pPEnnUESWAE resoss eupyca. fJanee wPHE nepesswaoTcs B ydTonnas-
MY W TpAHCNWPpyTCA © obpasoRaduess Genxoe Bvpyca. Bankw cepoussEdHb
eupyca cobupawToa sokpyr nperadoma. MNon pebcrenes PHE-zaeswcusaoi
JOHE-nopMMepassl BMPYCA HA MATEMLE NPEMEHOMA CHHTEIMPYETCA [-)-HWUTh
OHE (&), na komrapoail abpaayeTtca [+ -Hams OHE (§). O6Gonoska supyca hopm-
PYETCHA HE SHTWMEH-COOENEIWME MEMOpPEaHaY SHODMNAZMATHYECKDR CaTH MNK
annapata Mnsgi (7). Bapyc aexa0dT (2 KNETEW NyTEM SK30UMTOEE.

MexaHuas penpooykie aayHuTessx PHEK-erpyCOB 388N0YSETCR B TOM, YTD
0OpA30B3EWMECH B NPOUScCE TRPAHCEPWMUMK  (+)-HHTA  yHEQMOHKMPYOT HE
TonsxD E2E MPHE, HO 9 yHACTEYIOT B DENMHESLAK. OHW SENRAKTCH MATRWLEEMI 08
CHHTEZA {—)-HuTaRn PHE. Nocnagriue B koMnnesce C (+)-HuTAakE PHE obpaaysar
raHoMHbBIE gEyHETERRE PHE BrpuodHoB. PEniMEaUMs BHRYCHREY HYENRSHHOBLE
EWCNOT 3T BHMPYCOB NPOMCEDANT B LWTOMME38E KNETOK.

Patpoenpycs (PHE-supyce, 0GpaTHD TRAHCEDMOWDYHIWMECA), HENPHMED
BHEYC MMMyHOOEdMUMTA yanceska (BIY), CERIRIBAKITCA C pPEUSNTOROM NERKD-

_.,l-J_1_'I_-|-|J:I'_|':|-_t
ﬁﬁaﬂuwan PHE I:':.?-

EpOMoCoMA

Cnnes Ganwa,
npagEcc AT W cBopka

Pue. 5.40. Cieni penpoiysLed BURYCa ManyhoasdlsTa senoaaxda [BHY)
(ORACHEHNA B TERCTE)



BakTEpMOIGAT BNDLICKHERET
ceo [ HE B SakTepio

Panpaaysumrs [IHE dars

{2 pRIPYLISHADRA DEETEMA BT
Aanes 200 GakTapuadaras

——
Pwe. 5.41. Crema saamannedereqn DagTepundara . BakTepHans=0R gneTend

LATOE W Apyrax kneTok (puc. 5.40, 1). Nocne cnnadya ofonoqky BUY © nnaisea-
THHECKDA MEMODAHCR B UMTOMNAIME OCBOBORIAI0TCA reHoMHan PHE 1 obpar-
HHEA TREHCKPWITEZE BMPYCE, KOTOPEA HA MATRWMUE reHomBEcid PHE cuHTEanpyeTt
KOMMAEMEHTARHYHD | — |-HiuTe OHE — nusainyo g AHE. C nocnengseil konvpyarcs
(4 ]-HUTE C 0DDA0BAHMER OBEOAHOA HHTK £0NbUEEOR KIHE, KOTOpas MHTErpupy-
eTch ¢ xpoMocosassid OQHE wnarewn (2, 3). C pekombnHadTioid JHE-nposupyca
CHHTESMPYIOTCA reHosBas PHE v nPHE, xoropes o0becnayMERT CHHTES KORMITO-
HEHTOE ¥ cOopey BAPYCos (4], BUpYChl Bhix00aT M3 KNETEM MyTEmM NOMEOBEHAA;
CEOOUEBMHE BURYCA «00EBAETCA= B MOOMPHUMDOEAHHYID NNAFMATHYSCKYRY
rambpanHy Kneved (5.

MHORA NyTh NPOHWEHOBEHWA B KNSTKY ¥ BREYCoE DakTepni — DaxTepuofaros
(prc. 5.41), TONCTHE KNeTOYHLIE CTEHKW DakTepnin He NoABONAT Denky-peuen-
TOPY BMECTE C NPUCOEOMHMELLIMMER K HEMY EMPYCOM NOMPYyRETRCH B UMTOMNES -
MY, KEE ST0 NPOACLOOET NP ARPHLGUPOESHWH ENEST0E ZWEOTHRX. MNoatowmy Gak-
TEpHOar BEONWT NONALIA CTEKEHL B KNETKY W BelTANKWBAST Yepea Wero JHK
(nK PHE), Hazpgprugoos B 8ro ronoske. Nesom Gakrapuodara nonapaeTt
B UMTOMNaamMy, 8 E3anckb OcTaEToA cHapysWu. B uuronnaame SakTepuansHoE
ENETEN HAYMHIETCH [EOVNNWEALMA MeHOmMa ﬁEIET-E.“IZH-'I{Eb&Fa. CHHTES @ro Denxos
W POpMHPCBAHWE KANCKOA. Yepes onpeaeniHHbR NPOMERYTOR BReseHy Bax-
TEPHMANLHSA KNETES rTHEHET, W 3pensxe arotesie YAcTMULE BRXOOAT B OKEYER-
LLLY D RN,

BakTepuodand BIaHMOABRCTEVIOT © DaxTepuaAmy nudo No NPoOYKTHEHO-
My, NWE0 No MHTETPATHMEHOMY TNy, [NpOOYETHEHER TWMN 3EEEHYMBRETCA M-
avcon bakrepui. MNpy nererpamescsm tena JHE dara ecTpaMeaaTcs B KpomMo-
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COMY DAaKTEPHH, PENTMUMEYETCH CHHADOHHG G TEHOMOM BaKTEpHE, HE Bh3hIBaR
2B MH3KGCE (NEpafaETcA npH genesvwu Gaxtepun]. OHEK dara, BCTROSHHAR B Xp0-
MOCOMY BEETEPMW, HEIWBIBTCA Npoparom, KyneTypa DakTepuil — NM30oreHHD,
A Caka NPOLUBCT — MAI0reHEaE (07 ped, VWSS — pasnoseHse 1 genos — Npouc-
so O ). MY 3108 SHcno DakTepuobanos He VEEMNAYHEISTCH M358 B -
YEHWA= (DEMNELX MEHOE PENRECCOROM, KDQMPYEMBIR OOHKMM FEHOM hara.

LAHK hara &, aseniényan 8 GaKTepd, BbiasBaaT nHb0 NWIWe, NKbo NHIore-
MW {NpoHWKWan & SakTeprio JHE dara nproboeTaet Qopay E0NbUa 4 HHTE-
MPMEYETCA B CTROND ONPeOanEHHY 0OnacTh SPOMOCDRE ).

Npodary yMoryT COHTAHHD WM NoG GEACTEMEM MHOYLMEYHLWE AreHTOS
(YD mpiEd, MHTOMALMHES C W 4P, ) BepenpeccipoBaTeCR 1 MCKNNMETHCR W3 XPOo-
MOCOME. 3TOT MPOUSCE SAKEHYMBSETEA NPOnyEUMER dargs 1 nnanconm Gagre-
[,

BaxTepHband Monone3YVIOTCa AnA NPOQHNasTHEE W NEYSHHA WHpEKUWA,
B FeEHHON BHAEHEDEN, 8 TECKE 008 QAArHOCTHM (HENDWMED, 0NA QaroTEnno-
BAHMWA © LENL ELISENEHNA MCTOYHHER MHGEELN ).

npmnmmma BURPYCON. Bupyced NOEOCTAENA0T COB0R ARTOHOMHBIE MEHE-
THHECKEWME CTRYETYPR, HacnocobHee, OOHAKD, DA3EMEATECA BHE kneTeM. Maona-
ramT, 4T0 BMpycel W Gakrepuodary — oGocofMBIUMEcA MeHETHYECKWME ane-
MEHTE ENETOR, KOTODGE IE0MOLMOHIADOBANE BMECTE C KNETOAHDIMI QOpaaMH
HMIHM.

Mepsi NPo@ANIKTAKH PACAPOCTRAHEHWA BUPYCHBX JabonesaHni, Mepo
npmt:unm:mm PECNROCTREGHERHA BHYOHDIX aabonesaHIR HE AR Y0 CEASEH
OO BHAHWEM BHONOrMM TONR WK MHOE BARYCHOR Mahdakua. Hanpumap, Bupyc-
HEIE MOPEXEHAA ES0XHWE ORXSTANEHLN MYyTEH, NEPEJAHIUMSCH BOIOYILHO-
EGMEnbHbIA MYTEM, MOMYT T MPEKTHYSCKH NONHOCTEH NPENOTBELLIEHL -
ESTRMESHMER NOMSWEHHI, HOLIEHUEM MACKW E NEpWoakEl BCneiwWEE zafonesae-
ROCTH MK BD BREMA INUaEMAan. Bo uabexaHve 3apakeHdA renaTAaTon A 1 Opy-
MHMA BADYLHBIRMA 3aB0NEBAHIARMK NULLBEADHTENBHDA CHOTEMB Tﬂ-E*ﬁ-‘y‘ETCF Q-
GOE BHUMAHWE K KAYSCTEY BOOBI W ML, Ang NpefoTBpALLEHNA BHDYOHEX
MHDEKLWH, NEPEOSDWLMEGA NORDERIM MYyTEM, BEKHDIE IHAYSHWE HMEBIDT Cpan-
CTHBI NAYHORE MHTHMHOR TAFHEHB | OTCHYTGTEME CHYYaHHRE NONOBLIX CEAZEA,
MHOME BEpYCHEE 3a00Nesanda, TaEMe Kak renardt B vnm G, CNMA 1 Hexoro-
peE OpyTHE, NEPEO03NTCA OT GoNbHEX 300POBLM NOEAM © KRDBER, CREIHOH,
CIEpmni, 8 THIOKE NP MHEEELMAX B ODYTHE MEAMUWMHCERE MaBHWnynauwa:. MNpe-
OOTERATHTE PASBATIAE MOmeHbxX HEOVIHE MOEHD, MONHOCTRD WCEMICHAR YN0
TREONEHME HADKOTHEGS, WCNONLIYR ONA NPOESOSHWA NEYEHME OOHOPa308kLIE
WNpHUE @ T 4. Begyuywo pons 8 PARCNPOCTREHEHWK BV HEN MHQEELWE HEpBE-
HOPR CHCTEMbI, HAMPWMED BAEDYCHOMD IHUEEENHTA, AMDRI0T YeHKCTOHROT e —
KNy, TosTosy  WCnoNs3oRaHwe B necy NDOTABDKMEWERRY NpenapaTos
W COOTEETCTEVIOWER {38KpEITEE] DResasl MORET B0 MHOME CRYyYSAE BCENKIYUTE
JARANEHNE,

OOHAKD B0 BOSk Ciua sy JApEaseHna B CHbIRY aabonesaHnAMK Heobxo-
MR KAE MOEHD BelcTpes OBpaTUTLER K 2pady.
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OMOPHBIE TOMKUA

& Bupyew W CaxTEpnOdard — HEXNETOMHLIE BOpME K3, NAReINTHDYVIWME Ha
rEHETHHSCEOM YOOEHE,

®  CylecTeyeT Oga cnocoda NepSiayd BWEYCOa 0T KNETEW K ENETES. MOpHS0HTANSE-

Helf — MyTEM BREO0E BUDYCHOR SACTHLUR M3 OOHGRA LNETKH 1 BHEQPEHHA B LRYTYID
KMETEY i BERTHHANGHGIA — W3 NOEONEHWA 8 NOKONSHWE B PEayNLTATE BOTRaMEaHME
B APOMOCOMY KRETKH-X03AHHA,

—H—C_.Emﬂm M ALAHWA ONA J'H}BTDFEH@

K&k yCTpOEHE Bapycsl?

Yer NPOCTHE BARYER] OTAKHENTEA OT GG HET

Kakna mpusUmMn B3aMpMonaScTENA BUIGE 1 ERETEE T

KBk Brupyc NposnESeT B Knatky™

Y ENATE GCOHEHHOCTH BAAMMOSEACTEMA DakTepwobara o DakTepuansHoR KNeTE0R,
B Hém NPOABMAETCA GSRACTEWS BHPYCOE HA KNaTEy T

L= T R S R S

_'.@nmcbr W 3A0AHWA ANA mcmn@

1 “EM rOPW3OHTANEHEE NYTh NEDEREE BUDYCHOR MAGEKLW OTNENAETCN OT BEETH-
KANss0ro? MpHEEEATE MPHMEDRGL.

2 KAk NPIACKDOWT CHHTEE BUDYCHED BEMNEDE W YNAKDEKE HDBBLK BRDYCHEL HACTALT



Maga 5, CTROeHE W QLMY KIETOE

O0030p NpoRAEHHOrD MaTEpHana rnasei 5

OCHOBHBIE NONOXKEHAA

a FNETEd RRNASTCA CTRYETYRHORA W PyHELHWOHE RO EAAHMLEHE, 3 TaKxE
BIMHALER DEIBHTAE ACEX MWUELN OPrAHMIMO0E, OBMTANLLME HE Jemne,

DcRoBOH OPraHM2a0KE KNETOE XWBLE ORTAHWIMOE CRyxdT SHonoraqeE-
CEAA MeMOpana.

BrgenanT Oea YPOBHE KNETOMHOHA OpraHM3aLKME W COOTEETCTEEHHO 088
FEYTINE KNETOK — NDOXERHEOTAHECEHS M 3YVESRUOTAYSCENE.

Mpokaprore — GaKTepyK ¥ CHHEIENEHNE (UWHAHODAKTEDHA] HE MMEHT
orpaHadeERHore obonodkol Aapa. Mx HacnepgcTEEHHLR MATERMAn Npen-
CTAENSH OOHDA EONsUEEDRE Monskynoi JHE.

K rpynne 3yEapuoT OTHOCATCS NPEOCTEEMTENE UEAPCTER PACTEHWA, -
BOTHEIE W MEMG0E, B ENETEAX KOTOPRX MEHETHYECKWE MATERHAN J3ENDHEH
E GfpaHrHEHHOE obono4Heod Anpo.

IYEAPHOTE HMEDT QMNADHAHER HEG0P spomocon. M3 kasnoi napel ro-
FACLOT MYHEE XPOMOCORM OIHE MONYHEHE OPrEHuEMoM OT OTUR, 8 Opyras —
OT BLETEDH.

B EneTee MMEDTCA ODTraHOMaRL, CNOCOOHBIE K CAMOBDCNDOM3EENEHNED.
3TO MWUTOXOHAPWMWA, NMEACTHOS, EEHTPAONM ¥ DAZANEHEIE TENEUA XMyTUEDE
M PECHWHEE.

KneTeEn passtHixanTocA TOneRG aensHnes. Mumomwyeceuid uMen knar-
KM — 3TAN FMIHEHHOND UMENE, BKNOMSHWME Nepran NooroToskd ENeTEN
K OENSHWH M MATO3.

MuToTHHECKDE DEnEHHE KnaTox checneqHBSET DOCT Opradyama, Hecno-
No8 PAZMHIKEHHME M BOCCTEHOBNEHWE ENETOYHBIE MOTERL, BOZHHESKILUME
K3E B PUIMONOIWHECKIY YCNOBKAK, TAE M BCNEOCTENS TREBME! My 3abona-
BEHHA.

Brpyohl — HEENETOYHEIE hOPME XH3HK, NpEacTasnAnwmMe cobol napa-
EWTOR HE KNETO4YHOM YDOEHE.

BALLA BYAYLLAR NPOMECCHMA

sl CReuMan\cT-UMTOMN O0NEEH CERANATE OOWHPHERK 1 rmyBokMiE 3Ha-
HHAMK HE TOMLES 00WLME 3aE0HOMEPHOCTEA CTROSHWA KW pAGOTE KNETOK, HO
H CHeUMdreckny oCobEHHOCTER pasHODbpEzZHLR EASTO MHOMDENSTOYHEIE
H OOHCEMETONHES CPradyiassos. KeanudmuMpoEaHHEIA UHTOROD SHEET O0C-
HOBHEE OOCTHHEHWS W METOOMHECKHE E0EMOEHOCTA HAYE, 38HUMEDLLAXCH
FONEEYNADHERS M HAOMONSEYTADHEIM YOOEHAMK OpraHMaagus onetok. O
XOPOWD SHAKOM C O0NECTAMKE NPHAIOESHAR LIATON0NAE B MEOWMEMHE, BETERA-




Hap#MY, CENLCKOM X03AfcTee, MNpeqMaT MCCNeoBaHNA LATONOM K — 3ax0-
HOMERHOCTH CTROSHMA M SYHELMN KNET0K, MENaLLIKY B GCHOBE ODraHHIaLHM
BCEX OOHOKNETONHLIE W MHOMOENSTOUHGIE DRFanHamon. OO0Ume 1y 3aK0H0-
MEQHOCTA MayyaeT OobLLAA UMTONOM A, TECHERWMM o0pa3I0s CBAIIHHAN
€ MONBKYNARHOA DUONOMMER, MONEKyNABHOR FeHeETWEOR W DUIVonorWeR
KNETOK. MaseHaHHa CROBCTE KNETOR NEET B OCHOBE MHOMMY METONOrMYE-
CHME NDOUECCOR, B “ACTHOCT AN0KAMECTREEHHBE HOBCCOpaI0BaHMA. Baan-
MOOTHOLEHWA MADAIMTOR W RNETOE XOXAMHA {MHOMOKMSTOUHDMD OpraHE3mMa)
OCHORMBINTCA HA ODW4Y CRONCTEAY 3THMY £NeTox, PaspatoradHHbie & no-
CRENHEE BREMR METOOAM KYALTUDMDOSIHNA BHE ORraHWIME PACTHTENBHBNM
W HMBOTHbIX ENETOX OTERLIBANT GONGWKE NERCNEkTHMB0l B HOBOR OTRacn
NPOKIBNACTES — OHOTEXRNONAH, SAHAMADULEACA NE0MBILLINEHHBA NDoWa-
BOQCTEOM NEKAPCTEEHHBIX BEWSCTH, TOpMOHOE o O0YTHE COSOMHEHWA,
HacTHARA LUMTOADNMA NPEACTAERAET COO0MA YaCTh BUONOTHHECEINY HAYE, Hay-
UBHHLAY DATNAYHBIE SHBBIE DRraHHIMbL {30000 AN, BOTaHMKM 1 ap. ],

MPOENEMHGLIE OBNACTIA

il 1, Kak MokHO ODBACHHTL ONMTENLHOE COCTORAHME NOEOA BHYSHOTD
CEHOME, BENEOYEHHOND B XDORAG00RME KNETEH-K03RHAT
2. B 4EM CYLWHOCTE NPOUSCCOR PETEHERALME B TEAHAY O [E3NHYHbik
VEIOBHERM KIETOHOND DAIMHKEHNAT

MPUKNAAHBIE ACMEKTbI

ol 1, MTO NEXWUT 8 OCHOBE OMgepepeHuMpOBKN KNETOK DA3NHMYHBN TEAHER
MHOMOENETOYHOND OpraHsmMaT
2, Mcnoneays GHAHWA O MYyTAX PACNPOCTRAHEHWMA BUPYCHEIY M GaKTapn-

ANbHBE WHGERLAR, NDENORUTE NYTH NPEO00TERIUEHRKA 3adanesanma,

IABAHUA

ol HononesyR WKONBHEIA MHREPDCEDN, PACCMOTRATE NPENapats KneTog
CAHOKNETOMHLD DRFAHWEMOE, MHOMERBTOYHLE PACTEHWNR M EMBOTHEX.
CnuluAme HepThl PA3NWHAA K CHOOCTER WA OpTEHM3ELMN,




PazmHoXeHWne
M pas3BuUTHeE OpPraHu3mMoB

PasmMHO¥EHWE, MMM CAMOBOCNPDOWIBENEHKWE, —

OIHA M3 EARHERALINE XADaxTEDHCTHE ORraHn<ackol NpHMpoasl.
PasMHOXEHWE — CBOWCTED, NPHUCYLLSE BCEM BEI MCKMIDYEHMA
HABEIM ODTaHMIMEM — OT BaKTeDMA J0 MISKOMMTRRLMYE,
CyllecTEOBaHWE MNoBoro BUOA XHBOTHBIX M DARCTEHWH,
BaxTepui v rpubos, NPEEMETEEHHOCTE MEXIY DOOMTENBCKNMI
QCOGARME M HME NOTOMCTREOM MNOAOEDRHEIOTCA TOMEKD
BRaronapa pasMHOEHMID, TECHD CBRAZEHD

& CAMOBOCTPOWIABEAEHMEM W APYIOE CROWCTEO MHBkIX
OPFaHHaMOoBE — PAIBMTHE. DHD TAKKE NPMCYLLE BCEMY XMBOMY
Ha JeMne — 1 MENbYEALLIMM OIHOKNETOMHBIM OPrEHWIMEM,

W MHOTOENETOYHLIM DACTEHUAM M XHBOTHLIM.




PazmHoXeHKne OpraHN3ImMoB

HechaTpa Ha OrpoMHoR paeonbonane, Gone DAINHIREHIR
MryT fBTe ofvauann 8 Qse TRy RONGE0S § Gegnoacs,
5. i1, Tawiy

Kak y#e OTMEYAIOCs, OOHMM W3 CBORCTE
KUBOID SBMETOR QHCKDETHOCTE. JduckpeT-
HIOCTE OEFEHHASLEH SWB0E ME TSN
NPEONoAarasT CYLWECTEOBEHHE DaIMHT-
KEHMA — NPOUECCS BOCNPOM3IBEREHRT
cefhe Modolneix. Heolxoamaos YonoeHs
PAIMHOKEHHA — HACABCTREHHOCTh,

7. 8. CROCOHOCTE BOCTTROMIBECTH
CROACTES M MDHIHaKK poauTensd. M xore
AL CACBAME «DIIMHOXEHKE> H «HICHE-
CTEEHHOCTE MMEMITOH B BHOY PaIHLE
CEROACTER OPraHHIMOB, OHH, M0 CYLWECTRY,
TECHO BI3HMOCERIAHE.

AR R RS LR AERENESNSERESREREELESLESERESEHNESSENESENESLLLELSLESRENELESESRZESHNSZELE.)]

MzpecTHe paznwHse hopMel PASMHIEEHNSR, HD BCS OHK woryT Geime 0fk-
EMWHEHE B OBE TMNA — nongeoe W Gacnonos. MMonosws DaaMAHIEeHHEM HA3kI -
BAKIT CMEHY MOKONEHHMA W PA3EUTHE OPraHWEMO08 HE OCHOEE CNaUWanMEHpOeaH -
Hhld — MOMOEEXY — KMETOE, oDpA3yOWMECA B NonoBsL:x xanesax. B ssomoum
NOAOSOND DE3MHOXEHWA HAWGONEs NPOrpeocHBHLIM OkE2ANCA cnocab, Gnaro-
OAPA EOTOROMY HOELIR OPraHdEym PE3AMEAETCA B PE3yNETATE CNWAHMA OBYH N-
nNoEkR ENETOX, CORAR0EEHHLIX PazHeiMK poguTanAMy. OoHako y BecnoasoqHoy -
Hhld MWBOTHEIX HEQBOKD CNEpMATOI0MOE 1 SALEENETEH GOpMUPYIOTCR B TEng
GOHOrD OpraHuama. Takoe Aenedue — oboBnNonocTe — HAARIBAETCR rEpMagpo-
SR THAMOM.

UeeTeoBme pacTeHMs TRcke Gueror oboanonmmn. Y BonNsuMHCTES BUOOB
MOKPLITOCEMEHHE [UBSTEORRR] PACTEHWA 0boENONLINA UEETOE BEAIMAST M Thi-
YMHEKW, e OORE3yIIToR My ECEME NONOERE KNETEW — CHEpMUN, 1 NBCTHEW, MEe
thoprspyoTe siueknetsd. Npusepro y 1/, YACTH BWADE LBETEW OOHONDNRE,
T. B. MYHCHME | TEMMHOYHEIE] W MEHCEWE [MECTHYHEE ) UBEETEW DEIEMERKITCH HE-



FFBHCKMG. [TRPHMEDOM BIEET CNYHHNTE EOHONNA. ¥ HEXOTOpEX PACTEHWR [KyKy-
pyasl, BEPERL] M MY KCENE M KEHOKME EBSTEM BOZHHESDT HA OOHODR ocob.

FZEECTHRI CHY4aK, KOMEA HOSEIR OPrEHWaM He DOAIATENRHD NOASNAETCH B pE-
IYNLTATE CAWMAHKA NONOBRE ENETOK. ¥ HEXOTOPLE EMODE XWEOTHEE W DaCTEHMA
PAZEMTHE ODFEHMAMaE OCYLUSCTRAASTCA W3 HEONNOOOTEOREHHOR SHULSKRETE.
Takoa pasMHIKEHME HE3LIBAETCR OEECTREHHERA MM T30 TERONEHE THHECKHM.

BECAONDE DA3MHONEHHE XADAKTEDHMIEYETCH TEM, HTD HOBAR 0Cobb PAZBEMER-
ETCH M3 HENONODBERX, COMATHHACKMY (TEnECH]} KkneTor. PacoMmarpue noopod-
Hee ofia TMNa PREMHOKEHWR.

6.1.: Becnonoe pasmMHOXeHWe

Lk Mpw BECNON0M PAIMHOHEHWA HOELIA DRFEHWEM MOMET BOHWEHYTh H3
OOHDA ENETH KK K3 HECKONEKWME HEMNDNOBLL | COMETWHECEWVE ) KNETOR MATEDMKH-
o coobu.

Muornie npocraiwme (ameba, sarneHa 3ené&HaA 1 gp.), 0QHOENSTONHES BO-
Oopacny (CRasMEADMOHENS] PAIMHOMAITCA MyTEM O0EMHEOrD BMATOTHSED KO
ARReHNa EneTed. JdoyTve 00HOKRETOMHLIM, HENPMMERN HEKDTOREIM HALLIFM MpH-
fam, BonOpROChAM (ZNOpEnna), WUECTHRIM [MANADWAHBIA Mrazssogui), Ceoi-
CTEEHHO cropoofpasaesyne. DHO 3aKNIDHAETCR B TOM, 4TO KNETKA PRCNagaeTcs
HE BOn6Woe YyHono oCcobeld, pEEHOE KONHUECTEY A0ER, I8paHes 06p&a30BaHHLLY
E POOMTERLCEDN KNETHE B PEIYNLTATE MHDMMDERATHOND MATOTUYECEDID O8N8HHR
e agpa. MHOroKneToYHLEE ORrEHWEMEl TEKEE CNoCOOHL K cnopooipazoBaHu0,
310 MEM, BRICWWE TPWbE, MHOMEMETOYHBIE BOO00P0CNH, NANODPOTHUKOEMOHLEE
WM HEKDTOPRIE ODYTHE.

Kak ¥y 0OHOKRETONHBIR, TEK W Y MHOMIKRETOMHEIX OpraHuaMos cnocobom Gec-
FCNGND PEIMHOHEHIIA CIHHMT TRIGKE MOSRDBaHHE. Hanpumen, y OpDossEEs rpH-
Goe (pwc. B.1) B HEKOTORBIX HHEYIOREHA (COCYLWHE HHGYI0PHH] NOYKECEIHKE
JEKMOHSETCA B TOM, HTD HE MATERWHCKDH KNETES NMEpEOHEYANEHD GEPaIyeETCRA HE-

I

Pwuc, 6.1, MNoukopanue Opo e BRE
rpwhos. B oCcHDEE MOWwOBAHWR
NEEHT MATOTHSECKDE OEN8Hns anpa
G NOCNENVKLEER HEpaaHoMEpHOE
LEMTOTOMMEA




Pug. 6.2, NoHoEIHAE
NEECHOBONHH MADE

Mmapa 6. PassssookeHHe DprasMsMon

Boneluoi Gyropor, CONSfoKaliMA AnpD, —
nodxa, OHA pacTET, QOCTUIAET PAIMEDaE,
BNuasrs ¥ MaTepWHCKHRA, 4 33T OTIRnS-
BTCH, NEepexonn K CAMOCTOATERLHOMY G-
WSCTEOEEHWD, ¥ WMHOMOENBTOMHRR (nps-
CHOBOOHSA MMORE) NOMHCE COCTOWT 3 TRY-
M wABTOE oBoMx CNoBE CTeHdd Tend,
Ncrika DACTET, YONWHABTCH, HA NEDEOHEM
BE EQHLUE NOABNASTCH POTOROE OTESQCTIHE,
OEpYEEHHOE  Wiynansuamd.  ModkosaHne
FABEHMUASTCA O0pAICBAHMEM MAMSHLKTR
MAfPLl, KOTOREA JETen OTOENASTCA OF k-
TERWHCKDMD Opradmasa (pec. 6.2].

¥ MHOMERETOMHER MHWEOTHRX Gecno-
e [PAEnHEEHAS DCYLLECTRNASETCH Takse
MTERM OSNEHEA TENE Ha fEE YasTH | EONbdEa -
TRIE YEDEW] MM HE MY TEM GpartaHTaLmNnM
TEME HA HECKONBKD HBCTEN {NNOCEWVE 4ep-
B, WrnokoEEae ). M3 TaxKs YacTed paIsnGa -
HOTCH MONHOLLEHHBIE 000N

Y pacTeHMd WHEG pPRCHPOCTREHEHD
BEMETATHEHOE PREIMHOMEHWE, T 8. pai-
MHOMEEHWE YACTAME TEME — HEDEHEMK,
yCamu, knyOrAMH (puc, 6.3), Tak, ¥y xapTo-
hENR ONA PEIMHOGKEHMA CRYHAT BAOOME-

PHEc. B.3. BErETataEH0E DEIMHEEEHWS PACTESNA | — HEOAEMH S NONEE- e
noferi-yes (3asansaHuga); 2 — enyline (kaprodens); 3 — Aysoauam B NyE0BULE

(PENYATREA Myx); 4 — ROpHEEALEE [Mpiat)
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MEHEHHRE NOOZaMHEE Y2CTI cTedns — knyGHK. ¥ 2acumuHa, Mes NEreo yKope-
HAITCH Nobery — Y2peHed. T NoMOWERD YEREHEDE TAKHE PAIMHOMNMAKT EHHO-
MOAL, CROPOOMHY, JINMHHBIE NONIHWE NOEENd 3BMAAHMKW — Yobi — ohpasvior
MUK, KOTODLIS, YEODEHRACH, O30T HAMAND HOBOMY DSRCTEHHKD, HeMHorde Dac-
TEHWA (BErOHWA) MOrYT PEIMHORETREEA MMOTOELIME YEEHKAMY (TMCTOREA NAA-
CTAHER W Yepewnk). Moy 370 HE HUWEHSA CTOROHE NHCTa, B MECTAX PAIESTENE-
HIAA EFyNHBIY RAN0E, BOAHWESOT EORHK, HA BERXHEHA — MK, & 33TeM MM,

Takxe ANA BEMETATHEHDND DRIMHOMEHIEA WCTIONBIVIOT KopeHs, B canopa-
CTEE [ NOMOLLED YEpEHEDE W3 DOKDERE KOPHER DEIMHOKART MAMMHY, BHLLIHK,
CAMEY, PO3s. KOpHEERIMK ENyOHARM PASMHOESNTCR NEOprMHe. Buoousmense-
HWE MOO3EMBEcA YacTH cTeling — KOPHERALLE — TakKxE OOpa3VeT HOBRLIS PECTE-
HIA, Hanpumep, OCoT 3a CYET KOPHEBWLLE MOXET 0aTh G0 1,5—2 ThiC, HOBbIX
ocobai Ha 1 w2 noyasw,

¥ #MMBOTHEIX CNOCobHoCTE K BRCHONOMY DEIMHOEEHMID, KOMOE MoTOHHWEM
ANA OOMUPOBANKHA HOBOMD ORraHMIMa CAYRAT COMATHYECKHE KNETKM, NEXMT
B DUHOBE ARNEHWA PErsHepali — BOCCTAHOBNEHWA YTRAYEHHB K HACTER Tana,
¥ OTHOCHTENSHD NPOCTO YOTROSHHLDE MUBOTHEX — KHLIBYHONONDOTHES, MOCKMY
W KONE4ATEIE YEPEER, HEKOTOPENM MONNDCEDE U3 DParMaHToE TENa BOCCTAEHAEE-
MARISTCH LAMLIE OPradyiIm. ¥ HUIWMK NOIROHFHBY — TPATOHOE — CNOCoBHR
PEreHepHDOEATE YTRAYEHHBIE KBOCT W KOHBYHOCTH (CM, puc, T.20).

BECnone PEIMHOEEHWE, 3SOMDUWOHHD BOSHHELLSE DEHLIWE NOMEOM, —
gEchmMa FhdekTHEHRE npouece. © 8ro NoMOWER: B GRaronpusTHeIE YCADBHAE
YHCAEHHOCTE BMOA MOckeT BeICTRO yeansqueatscs. JaHaxo npy nobeix fopmax
GECnonoro padMHDHEHWA BOS NOTOMEN MMEHT MEHOTHN, HOSHTHYHLN MAETEDHH-
crony. BonomMHEMM, 4TO B MHTERPEIE MUTO3a NPOMCEOOWT abconoTHe TOHHDS
YOBOEHVE MEHETMHECEOID MaTERHANE, B PEIYNLTATE KOTOEOTD NP SENSHAHE KA -
OgA W3 OOYEPHWE KNETODE NOMY4aST HECNEOCTEEHHYH WHDORMELME, CHOOHYH
G TRHEOBEOH ¥ MATEPHHCEDHE, MNOCcKonsyy BC8 COMABTHHECKHE KNETEN ORrEHNIME BO3-
HHEMM MyTEM MHTOSE, 8 HMEHHD W3 HAX M DE3BHMERETER HOELIA ODraHuvas, CTaHo-
BMTLH NOHATHER, NoYeMy B oGoin npu Gecnonon pESMHIHEHHH TEHETIHBTKM
CHOOHBI — OHD HE CONPOBOHASETER NOBRILEHMEM MEHETHHECKDM PAZHODERaIns.
HoBwe NpraHaEW, EoTOphRIE MOMYT OEESETRCA NONE3HLIMH MM HESMEHEHMH YOI -
EM#l CPEOE, MOABNADTCA TONBKD B PEIyNLTATE OTHOCUTENRHD PEOKMH My TSR,

Takun aobpazomn, Hecnonns PAIMHIGKEHWE — 3T0 CNocob CAMOBOCNPOUEEE-
OEHHA OPFEHHEMOE, NPK KOTOPOM YESEMWMHEHHME SUCIEHHICTH coobeil 1 reHeTe-
CESA MPESMCTEEHHOCTE NOKONEHWA 0BBECNBYHMESTEA COMITHHECEHMM KNSTESMIA.

ONOPHBIE TOYKK

8 becnomoe RRIMHOMEHWS BOSHUEND B MPOLECCE 3E0MDUAN DaHbUE NOOEORD.

® B ooxope pcax hops GECNDNOND A3MH0EEsNA PAcTEHRE 1 SHMBOTHEDE NEXEIT MUTO-
THHECKDE [EREHWE KISTOK,

&  BECNoEOE DEIMHOKBHIE XEDAKTEHD LA DACTEHWA M GonsEuusscTRs DaCnoaBoHng-
HIE MHBOTHHX,



» Thaga 6, PaimMHOREHNE ORTaHWIMOE
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1 ¥ kaknx ORrEHWAROE BECTREYAETCA GECNONGE PASMHOREHHaY

Karkme dopts GEcnonoro Da3IMsIEEHAR BaM MZEECTHE T Npusanume npsamepe,
3 Moussay Nps Becnionos RaaMHIEEHWA NOTOMEH MEHBTHWYSCEH CROAMET

— ms
— @mcm W SARAHUS 1A OBCYXOEHMA >

1 B kaxux cnysmse npe GEcnoncs DEIMSOEETHNE OTOEMEHWE 0coi oTnu@aoTca oT
POAMATEANLCE M T

2  HKakoao OB0nNordHecros SHEwSHHE DeCnomon PAIMHOEERNAT

3 OOEACHNTE, NoHEMY NAPTEHOMESHETHHECKE PASBUTIE HENLEA CHWTATS prod Gac-
NGOG PEIMHEE AR OAraHHAM0E.

™

6.2.: Monoeoe pazMHOMeHWe

Monopoe pAZMHOKEHWE WMEET CHEHE OONLLIWE SECNHUWMOHHBIE Npe-
HRYLLECTER N CPEEHEHMIO C DECNONLIM. ST0 OSYCNOENSHD TEM, WTO TaHOTAN Ro-
TOMEDE BOZHMEAET My TEM EDMOMHALKH NEHOE, NPWHAONSEALAY ChoMM poguTE-
namM. B pesynsTATE NOBRILLSEKTCH BO3MOMHOICTH DRTEHWIMOE B NpHonocobnasne
K yONOBMAM GEDYEEDIWEA cpaasl. Nockonesy HDBNE KOMOWHALMK OCYLUECTENR-
HITCH B KEE00M MOEONEHWHH, TO NPMCAOCOONEHHERAM K HOBEMA YCNOSHAM CYLLS-
CTHOBSHWA MOXET OKa38TRCA ropazan Gonewes konuuacTes acobei, Jvam npu
GacnonoM pazmHcaeH. NoRenedse HoSk KoMOMHALMEA NEHOE, 3 CNeaDeEd-
TEALHD, W HOBEX COMETEHWA NPUIHAKOE W CEONRCTE ¥ NOTOMECE oSecneqyueasT
Gonee yonewHoe ¥ GecTpos npuonocobneaHe BMEA K MEHRIDLWWMCH YENOENRM
GOWTEHKMA NYyTEM BOTECTEEHHOMD OTOOPA OpraHKMsMoE © Hawmbonee yaa4HRMK
COMETEHWAMMH NMOCNEOHHY.

Takws 0Opa3oM, CYIWHOCTE NONDBOND PA3MHOKEHWR 33KNoHMAsToq B Ofh-
BOMHEHWH B HACHEOCTEEHHDNM MATEQMANES NOTOMES MEHETH4ECKDE MHDOPMaEUMK
M3 OBYH PASHEDN MCTOYHMEOE — pOOWTENSN.

¥ oboEnonbx XMEOTHRE W PACTEHWME CYWaCTEYIDT nprcnocobnaHwa, npe-
OOTHRELWLAKILME CaMODMNOOOTEOREHHE. ¥ nnockW: 4HepBeill — nnaHapyia
M ¥ EOMEHSTRY — O0X0SBLE YEPBSA HEONHDOG8TCA CNAPWBAHWE MEROY PEIHEMN
ocobnmu. Y pAcTEHMA CAMODONENEHWE HCKNMASTCA B CNYYEE WX DOHONONDETIA.
Korps me pA2eRMBEEITCHA ODDEMONEE UBSTEW, TEHHMHEM M NECTHEY CO3REERT
HEOAHOBREMEHHD, HTO M OENAET BO3MOEHEIM TONLKD NEPEEPECTHDE DNEMEHWE.

FazpenexHHa Nonoe MMEET CHEEMOHRE ABNKIUMOHHEE NpevMyLLacTES. Pas-
OENEHOMDNOCTE COSNAET BOAMOKHOCTE CREUMATHIALMM DOOMTENER NG CTROS-
HHED W NOBEEOEHW, 5 BO3HWEHODBEHWE HOBOM) 3BQMAKUMOHHOND agTopa — mo-
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NoEOrD oTHopa — cNocoBoTEYET DadsHTHID DE3nHHb Gopt 3a00Th O NOTOM-
cTee, Mpv 3ToM Camiib MOTYT HIPETh DONGIWLYIO PO B GXDAHE CEMBI, ONOTE,
A TAKKE YHACTEORATD B KOHEYDEHLWA 38 CAMKY — NOAcRoM oThope,

Onraxo kak obpaiviorcs W oTEYIA GepyToR NERBHYHBE NOoNOBLIE KNETEM,
CTAHOBAWMECH B AanbHERLLSM ARLEKNETEIMNA M CNEQRMaATO30MOEMK T

HMoonenoBaHua NOEESaNK, ST0 MCTOMHMKGM NEDBMHHBIX NONDEEY KNETO K00 -
OOBRK MHBEOTHbIX ABNSOTCA TAK HATWEAEMbIE FOHOUMTH, DOOCOSNAKLLLMECGH, KAK
MPAEAN, M3 JHTOAEDMb HE DAHHWK CTALMAXK IMOPMOHANBHOMD PASEHTWE BO
BREMA FACTRYIALHE WNKW PAHHER HERDYNALLMW — HA4YENA 00pas0BIHMA HEPBHDR
TRyTien 3aponpana, M BuaeneHne conpoRisaasTsn HEoDRATHMBMA NpOoLEGEE -
MM CNBLUMANHIALMK H HCENHHAET B OANGHSALLENM NONONHEHWE 3AN3CE NONOBHK
ENETOE 33 GYET COMATHYECoKMK, TOHOLWMTH NepeMeLLanTcn B TeNs 3apoIuila
G TOKOMWA KANKOCTER W NyTHM KEMOTAKGMCE W 3ACENAIDT GOpMHDVIDWWESA M3
MEIOAEDME NOMBLIE HENE3bl. HONHHAA © TR BPEMEHI M BANEE, B TEYEHIME
BLEMD OHTOMEHESE, NERBHYHBE NONDBME KENETEW 0TNAYAHTCA OT COMATHYSCKHN,
OdchEREHLMDAYOLIMNGA B DEINMYHBIY HANDAENSHWARX, CROSRA TOTHIOTEH THOCTHD
{OT NAT. [ofus — BEChH, UBNSA 1 potentid — cuna)l, Ha CTanMe NepaqMHbE ToHOUM-
TR MYRCKHE W REHCKAE MONORME KIFETEW, K3K NPABAG, HEOTrHHbb. Paannyma
MOABAKTCA NO3IKE, NOGNE MK NPOHWEHOBEHIAS B NONODEE MEneabl,

6.2.1. PaapnTHe NonoBkIX KNETOK (rameToreHes)

B NonoBbix XEne3ax paIpnBAKTCA NONOELIE KETEK — FaMeTsl, Mysckne —
CNEpMATOIoNOL — B CEMBHHMKAX W KeHCKWE — ARLSKMETEW, W ARua, —
B AudHMEax. B nepaok Ciyuae nyTh WX DAZBNTHA HASLIBIET COSpwaTiveHaIom
LOT MEY, SDBATA — CEMA W JEN0SSE — NPOWUCXOROEHWE), BO BTOROM — GROMEHE-
I0A8 (0T NAT, 0V — ARLD M MeHes),

B npouwecsce obpaschanvn 3penbx NoNoEbE £NaTox — Kak CepaToaonnogs,
TaK W ARLEKNETOR — BbdLENH0T pag cTagks (puc, 6.4), NMepean CTagua — Nepea-
O] PATMHONKEHNA, B KOTODOM MEREAYHBIE NOMCELIE KNETEM ORNATCA MyTek
MWTO33, B PEIYNLTATE HEr0 YEENMMUBABTCA WX KONMYECTBO. MK CnepmMarone-
HEZE DAIMHOKEHME NEpBWIHLN NONOELX KNETOX — CNEpMATOroHHER OuBHb
WHTEHCHBHOE, OO HAMMHAETCA © HACTYNNEHAA NOROBORA IPEN0CTH W NPOTEKAET
B TeuweHWE BOBETO DENPOOYKTHEHOCS NEpWoOa — BPeMEHNA, KON0E XKWEOTHOS
MORET VIACTEOBATE B NONGE0M DAIMHOKEHMK, — W NOCTENEHH0 33TYXaaT Nils
K CTAROCTH. PAamumEeiig KEeHCKHE NEpBMYHBE NONoBE KNETOE — OBRONoHN-
BB — ¥ HUSWWE NOIBOHOYHBK TAKRE NDOAOMKISTCR NOYTH BCID HH3HE, Y M-
KOMETAKLAR, B TOM SHCHE W Y SEN0BEKA, 3TH KNeTEW G HaG0N0WeR BHTEHCHE-
HOCTBH) DAIMHOMAIOTCA N B0 BHYTREYTEOOHOM NEpRone PaIsnTiea NNoga
W COXPaHATCA B COCTORHMM NOKOR 00 NONOBOND COIPERAHNUA, YCTanOBNEHD,
UTO Y MENOBSE WACHD OBONOHWER OOCTHI3ET MAKCHMANGHRK IHAYEHWR ¥ NNOAA
K S-bAy MECALLY, KOTOA WX KONWSECTED YEENWYWEBASTCA 00 6—7T sink. Tocne 370-
FO MPOMCKOMAMT CEAEKLMA KNETOK HA BOIMOMHLIE XDOMOCOMHBE HADYLLEHNA,
B peayneTate anonToda GONbian YacTh ITHE KNETOK NOTAGART, W K MOMEHTY
POROBHAA WE OCTAETCA OKOND 1 MK, 8 K NONDBOMY COZPEEAHMD — HE Gones
300 Teac,
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NERHAET CHAA M TIDCHAGKOLLAT
OEPSEE FOMORDIAER N
YA THAMM.

OBONOHKA DRAPYULARETCH

Anepmas ohonos
PEIRYLIMBTCR, HAYHHaaT
BODMHPOEATECA BESETEHD
faliiy Ttk

KpomOComb PRcrcyErakTes
B SEEATORUANLHON
MIOCKOCTH. K
NEGAEEHEHMHEIS CR

HHTH BROETEH AN

LenTpomeps paneroa,
H ADHEIHUE XPHAGCOME
PACKOAATCH & PASHLIM
MONKICE KTHETEN

HEG0D KposetcomM M YAECEHHDE konvysecTen JHE {(2ndc). B npouscce monoRar
PEIMHIKEHNA Y DRTEHMIM0E m00ro BMOE U3 NOKOREHWA B NOKINEHWE COXDaHA-
BTCH CEONCTEEHHOE MY YHGND NDOMOCOM. STO ADCTHIEETCA TEM, YTO Napsn cnu-
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BHEANEHT XpOMOCDM
PACHOEAT BSTCE B SKEATO{H-
AnsHOA neoeosaT. K uenrpos

MorcnoryHHE RRORAGCOME,
COCTOSILME M3 08yx
CEGTAMHORAX KPORRATIEL,

R XmaTee,
HMBHILAE FTANADHAHBIA

HEUSEH B At T e

COM M 2 NEHIE LTI M

PRCAGERTGR & N HCAR HEOMGEO R
[ ]
¥

Il. L] il
TROEMAPYTTGR HOBBIE RASE-
Hia ofinnoykd. PFazpyiuaaTor
BEPETEHD AENEHRR. HEHMHA-
ATEH BEGE Py SEAHRE Xpoko- pEm——

Puc. 6.5. Cragyud medoza

FHHER MNON0ELE KNSTOE — OrAGOOTBODSHHEM — B NPOUSCEE CO3IPEEAHNA B HMX
YREHBLIEETCA (PEOYUMEPYETGH) YWMCHD ¥poMOcon, T. 8. W3 OunnoroHore Hadopa
{2n) obpasyeTch rannowaHss (1) JaKDHOMERHOCTHY NPOXOE0aHER  seio3a
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E MYyECEME 1 HEHCEMX NONOERIE KNETEAX N0 CYLWECTEY DOMHakoesl. Noaromy cHa-
“AMNE PACCMOTEMAM ODWMe 4epTel 3T0M NPOUSccE, 8 38TEM DCTAHDEWMGA HE KOH-
KDETHRIX OCOBEHHOCTAR, XAPEKTEPHER ONA CTIERMATOTEHESE W DECMEHESE.

CylWHOCTE MER03A COCTOMT B TOM, 4¥TO E2E03A NONOB3A KNESTEA NOmy€ast
OOMHAPHLIA — rANIDKMaHBIR Habop xpomocom. Bmacra ¢ Tesm meloz — 310 Npo-
Ugcs, B pE3yNETETE EOTOROM CO3OSNTCA HoBRE KoMOMHaEUKMK NeHOE NYTEM Co-
YETAHWA PAZHLEE MATEQWHCEWE M OTUORCKHX Xpotocon. NepekosbuHuposaHye
HECNEOCTEEHHELIX IOATEGE BOZHMXAST, KpOME TOM, M B pEIyneTaTe obmeHa
YHECTHEMH MERDY MOMONOrHHHEME XP0sMO0COMaEMH, NROUHCEKOORUST B MaEro3a.

Maiing ExnoMasT OBR NOCASOOSSTENLHBIY, CASOYOLIME ORYT 538 ARYTOM
npaktiqackd bez nepepeEa geneHUA. KK B NPWY MHTOIE, B EEE00M MEROTIH-
YECKDM OENSHWH BRIOETAKT YETHPE CTADMWM. npmpaly, seTtadady, adadazy
H TEnpagy.

MNepsog MeROTHYECKO: AeneHue. [MEpBOR MEROTHYECKOE NENEHIE HOCHT Ha-
FEAHME PEQYRLHORROND (0T NaT, reduchio — yMEeHBLLIEHWE], Tak E3K NOCHME 8ro
FABEMUEHARA B O0YSRHEK KNETEDE OKS3bBASTER BABOE MEHRLLIE XPA000sd, itk
B MCHDOHDA,

Mpodasa | HAMMHIBTCA CNHPANHIALMER XPOMOCTH, KOTORbIE BUOHL B CRE-
TOROH MHEDOCKDN ESK TOHKME ANMHHBE HATH, Y00 H3 3TOM STaNe Mg ConbALM
YEENHYSEHNA MAEDOCKING MONHD DEIRERIATE, YTO KasGaR KDO0sanCcOopa COCToT
M3 OEYE KPOMATHL, COBOUMHEHHB Mexoy cobol B 00nAcTH UEHTROMEDE. JATEM
ORI HHHEIE XPOMOCOME CONMAR0TOA, EIX088 TOHKE OOHDA XDOsMOCOME Co-
HEMALASTOR C COOTBETOTAYHILLESEA TOYKOR Opyrod romMonorEyHoE posanconsl
3TOT NPOUEcc TOYHOMD |4 TEcHOM cONWMEEeHWR romMonordYHes  XpoMOocom
B MEAC3E HAARIBAETCR KOHNLMWAYMET. B NpOUSCcE KOHBIIMBUWA MIMONOraHHE S
HDOMOCOME, KAXOSA W3 EDTOPEX COCTOMT M3 gEYE XpomMatan, chnusanToa Ha
PAECCTOAHKE, HE Npeesitasnwes 120 Ha (puc. 5.8} Ho oHW HE NROCTD NEXAT pa-

CaCTRUHCEHE TmaEuo 1 CUHEMTee B EEiA
EDOWBTY O - MERCHS IR (Rl KOPIIEKD

| "

e

CHHAMTH B CEWR TOMANOT - HBIE 138 nra
" KR K XpoMOCOME o

[

Puwg, 6,6, KoHu0ralvs rosononawssbix XpoMecon; & — coama abpaiosaiin
CHHAENTHHNSCEOND KoMnmekca; B — anexTpoHHan MuepodoTorpafesm CHHanTHHesEnro
EOMTABECA
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:ifmll-ma.m.u.a

—
PWc. 6.7. Cuema dpoccvHroaepa,

NP BOTORoM OhMEHEEIR0TCR
YHACTERMEM HECBCTRMHCKME XPOsMaTA R

— ArEaraa

Ugrrpansepa

00k, B YAEHWERDTCR OHE oKD gpyrof Snarogapn oSpaIoeaHym spOMaTH-
OAMK KRR 00A roMOAGTAYHoR ERDMOCEMbI GankoRblX HATEA © YTONUWPEHNARMEK Hi
CROBOAHCK KOHLLE (CHHANTWYECKMA KOMINNEKC). HATH obenx XpoMOcos COoenH-
HAKITGH MY G 00O CNOCOMBOM, HAMGMAHIDMM JACTEREY - MONHAK.

Braropapa TEKMM MOCTHEERM MMONOMMSHEE XPOMOCOME] MOMNYT OONr0e Epe-
KA HEXOOHTECA B CONMAESHHE0M { EOHBOMMPOEEHHOM ) GOCToRAHMK. Napa KoHBE M-
POBAHRBIXE XPOMOCOM oDRaIveT OHEAREHT (OT NaT. & — OE0RARGA], Wik TeTpany
(0T rpes, ietrados — YeTEEpEa], B ansHeRlen Mexny spomMocoMani, cocTan-
MAKILEARE DABAREHT, MOEET NPOHASATH 0EMEH O0MHAKOBLIMS, WNW FTOMONOrHAY-
HEIMH, T. 8. COOSPERUIAMH DI HH M TE 2E NEHBl, yHECTEAMA. TAEGR NROUESC HOGKT
HEZBIHHWE EROCCHHMDBENS | 0T &HIMN. Crossmg-over — NepeEpEcT) (puc. 6.7).

BepiaTHOCTE KPOCCHHMOBERA IR KA R0 XUOMOCoMbl coCcTapmmaT S0%. Mpwx
ATOM YYACTERRAM OOSSEHWEIIOTCA NBE DAMDM NEXALIE HECROTIMHCENS KD0AATH-
fpl, BXOOALLME B COCTAR PARHEN TOMONOTAYHEN ADORICOoM. DOMEH YUACTEAMM
BEMHIYEET ABE 3MHE00A: P3306IB ¥MPOMETHO, HE QOHOM YDOBHE 1 COBOMHEHME LIEH-
TPENEHOW H2CTH NNEYA OOHOA ZROMATAER G NEpMepEec 0N YacTE MNEYE G-
MOA HECECTRWHCKOA $R0saTHinl, B MecTas KpOCCHHMaRERs qaoDsiupiioTed guiau-
YECKME NEPEKPECTE — XMaams (0T NaT. Nia2msa — NeperpécT) (o, prc. §.7).

] peaynbTaTe EROCCHHMNIBEDE Kaeian W3 MOMONGriHblE XROMOCOHM 08330 -
BHETCA COCTORAWEH W3 OOHOE XDOMATHOL © HEW3MBHEHHLEIM HAGOPO reqHos
W ETOpoR — C nepeoMEMHUPOBAHHEIMN reHami. Takuu ofpazom, B COCTABS
BrEENeHTA B eIy NeTaTe DOMEHR YHACTEIMH BOR XPOMATHL ORAILIBROTCR ai-
Hblkdi M KOMBWHALMAM BADHAHTOS ANNaRbHbIX redces (pre, 6.9},

K Oy ﬂpﬂ¢33bl AR OY TOMONOMAYHBIRW XEOMMOCOAERRIE BOIHHERINT Sl
OTTAENEMESHWA. BHE4ame oHW NPORERAETCH B ObDNacTs UgHTROMER, 3 3aram
B Opyrix yHacTeAx. XpomMoCcoMel OCTSHOTCA CERSAHHBIME Mexay coboid Toneko
B MECTAX KPOCCWHIDBERA — *Maamax. Mo mepe YEUEHAE CNHDanA3anms Boa-
PACTAKIT | CANB OTTAMKHEAHNR, XMAaML CHMELLAINTCA ¥ KOHLEAM nney HOOMADCORM,
rae oBpasyITCA TEDMUHANBHEIE (KOHEYHBIR] XHAIMbI

MNp# oToYTCTEMM EROCCMAMIBENE MEXTY NOMONOTHYHERMIA XPOMOCOMAMA CH-
Nbl OTTEAMKMEAHNA EAK Dbl «pACCTEMMBRKITY 3ACTEREY-MONHAK B HANDAEBNSHMKA
OT EEHTROME DR K KOHLLER TINEY XDOroCom,

B meragaie | CNMpaniaauma XpOMOCOM NOCTHIAET MaKCHUMyMa. KOHhIoH-
POBEHHBIE XOMMBCOME DSCNOMRACAKTCR Mo AEBETOY KNETEH, NEEAYEM B MNOCKOCTH
SKEATORE NEXHAT TENOMEPHEE YHACTEM XPOMDCOM, COROWMHEHHRIE TERMWHANEHE -
MM XMEIAMEMM, B UEHTROMEDE MMOROrHHHER ¥POMOcos o0palaHel K pEIHEIM
MOAEICEM KNETEA. K Hisa NpHEREnnSOTEH MUEEROTRYDOHEN BEETEHE QENEHWA.
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HamopsmnamaHTapHLH WyKnesTH
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Puc. 6.8, Panapawss JHEK

B anagaze | nnesy roMonorayHex spOMOCORM OEOHHETENEHO DE30SNADTCA
E PE3IyNLTATE PE3IPLIBA TEQMUHANBHEE XMAIM, 1 MOMONOMMSHEN XPOMOCOME W3
GuEANEHTAE PACKODAOATCH E Pa3NWYHLIM NONKCaEM ¥nated. CnegoeaTtensHo, W3
EREO06 Napkl MOMONOTHWHHEE XROMOCOM B OOHSPHIDD KNETEY NONaoasT TonsED
00HS ¥POMOCOME. HUono EpOosncon YMEHEILEETCA B ABA PE33. W XpOMACORHEIA
Habop CTEHOBMTCA rannouaH=. OnHAKO ¥SR03A ¥POMOCOME COCTOWUT M3 oYX
HPOMATHO. T. B. NO-MPEXHaMY COOSRENT YaBIaHH S konwuecTen JHK, ¥, cnego-
EATEMLHD, XPOMOCOMHEIA HAOOP ENaTEM NOcns 2aESplUSHMA NEPEDID MERoTIH-
SECEDrD aenaHEa Gyoet 1n2e,

B remogaze | HE HENPOAODMEWTENEHEE BpeMa oOpasyaetcn AaspHas obo-
noykd. Nockonexy OTOENEHEIS XOMOCOME TAMNOWUOHBX OOHE0HAY KNET0E M-
OON#AKT OCTAESTECH YIEOSHHEMK, B0 BpEMA MHTERGEIN ME Oy NEpBRM 1 BTO-
P DENEHHARME MaRn3a pegynndkauma QHK He npowcxogrt. Maét penapatmiz-
Helil cuHTa3 AHE, HanpaEnedHbld HA NWEBHOAUWWME BOSMIGEHLX HERYLEHWAA
CTpyETYPR OHE, BOZHHELLIMK B pESYNETATE KEpOCCHHMoEepa (pno. 6.8).

Knatks, cbpainEaEIIMEcH B PEZYNETATE MEPEOND JaneHWs COIpaBaHunA, aTt-
NAYSHITCA MO COCTAEY OTUDECKMY M MATEDHHCKHME XPOMOCOM W, CNanoBaTanEHD,
no HEGopY reHoBE. HanpuMep, BCE ENETEW YENOBEEE, B TOM YHGNE NEREWHHEIE
NoNDBEE KReTEW, cogapeaTt 46 spomocon. Mz Hax 23 nonyuasel ot otua v 23 ot
maTepu. MNocna Nepeoro MeADTWHECKDID OSNEHWA B CNEQMMATOUNTE W OBOUMTHI
NONBAEET TONLKD Mo 23 KPosMOCOME — M0 OOHOA XDOMOCOME M3 K300 Napkl
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FOMONONAYHEY XPOMOGON, DIHAKD BCNENCTENE CIYHBRAHOCTH PARCKOEOEHMA OT-
LOBCENE M MATERAHC KXY SPOMOCEM B adadaze | ohpaIyOLLMess KFETKI MOy -
KT Gakble pawmtinaanue ROMOMHELMA DOOMTENRCKAL MpMocons, Hanpusep,
B OOHDMA M3 HKK MOEEST OEE38TECA d OTUOBECKWE W 20 MATERUHCENE XIO0MOCOM,
B apyroi — 10 omuoeckunx v 13 METERpKMHECENE, B TRETEEIA — 20 oTUOBG KM 1 3 ma-
TEPMHCKKE W T 4. HAcno BoamosHeR kosBrHaumil 04eHe BENWED W COCTRRNAST
2% gapuanta. EcnM yYeCcTh aWwE obMEH roMONorYHEIMKE YHECTESMM XPOMOCOM
B npopaza | 0eneHya Meioad, To BNOTHE OUEBHMOHG, 4TO Kaxnan opadyrilwpacs
ENETES TEHETHYSCKH YHUKANDHE, TaK Gk HECRT RO HENMOBTODMMBDIE Halbop
reHoB. CnenopaTentHo, MEeRsd — OCHOBA KOMOWHATUBHOR TeHOTUEMWeCKOR
FARSEHYHBOCTIA.

Bropoe MeRoTudeckos AeneHWe HAIIBIOT IKEILUNIHNLM (OT NaT. aequa-
o — ypasgHueadue). OHo 8 obuleM NPOTEKAET TAK ¥e, KAk O0bMHOE MUTOTH-
YECKDS GENCHEE, © TOA MWl DAIHALER, YTo NEMLEach NeTEa rannouoHa
{1n2c).

E awagaze I USHTROMERL, COSQMHADILWE CECTPHHCKHE XROMITHOR
B EEEO0A XPOMOCOME, OENATCH. XPOMaTHOL, K8K M B MATO38, C 3TOND MOMEHTE
CTEHOEATCR CAMOCTORTENEHEIMK DO4E0HAME XD0MOCOMIMM M HA4YMHAOT DEMHE-
HWE K Pa3HeIM NOMNGCEM EneTed. © 2aeepueHyan Tenogassd I 3aKaHyveEaaTcs
W BECh MPOUBCE Meiozd. B pesyneTats ¥3 MOEDOHDHE NEpEHYHON nonoeod ENeT-
EX 00pE30BEaNKGE HETHPE TANMDHOHEE KNETEW C spOMocoMHeIn abopoms Tnilc.

Takrs GOpAI0M, CYUWMOCTE NERQRoLE COINERAHNA COCTOMT B T, 4TO B Md-
MOBBX ENETERX ﬂ'g"TEI-'I ABYEDATHOND MBRCTWHESECEOND AENSHWS KONHYECTED K-
MOCOM YRMBHBLLZETCA BAROE, 3 KOnWuecTed JHE — BYETRED0

BUONOMSECEMA CRMBICA ATORIMD MERDTUHECEOND NSAeHWE 38K N0NIeTCH
B MpEReO2HErl  KDNHYecTER AHE & CcOOTRETCTRAR EQORQCDHRHORMY HEIEIDFI'H'
{cha. puc. 6.9},

¥ ocobeil MyECEDID NONE BCE 48ThIPE ANMFMOHESE ENSTEN, 00pa30BEaELLWECR
B pE3yNETATE Mellss, B QANBHEHILENM O80T HAYaN0 raMETaM — ChepsaroEom-
naw. Y oocobel REHCKOMD NORE BCNEQCTEVE HEPABHOMEDHEIX OEMEHNA UHTONNAS-
ME B NPOUBCCE MEREEa NdWE M3 OO0HOE ENETEM NOMHEsTCR En3kecnocoiHoe
aAuD. TpK AYTHE NONEDHRE KNETEN MOREF00 MENBME, OHH NDEBDAIAITCA B TakK
HAIMBASMBIE DEAYKUMOHHEE, MNA HANPEEMTENLHBIE, TENBLUA, BOKODE NOrMGan-
LLRbE:,

BUONWHYECKAA CabiCn ODPAZ0oEaHMA TONLKD O0HOR SALEENETEH M rMOend
TPEX NONHOWEHHER (G MEHETHHECEDH TOMKM 3PEHHA} PEOYESMOHHEDR TEnew, oby-
CROBENEH HEolMoOWMOCTEE COXPAHEHWA B OAHDR KNETKS BGEX 38NACHBR MATHE-
TENEHBIX EELUSCTE, KOTORLIE NOHAOOSATEA ONA PaIEUTHS Oyaylero SaponsIIIE.

B 3aBMCHMOCTIA OT KDMAHECTERS ManTES B AVUSKNETEE ¥EHCKWE MAMETE nog-
PE3OenANT Ha PRO TMNOB. ¥ MaHEBTHUES XENTES MAND, W OH NPEXTUYSCEN DEB-
HOMERHD PacNPEaBNIeTCA NO BCEA UWTONNaIsMe, ¥ aMduini xentka Gonsiue,
dYy DEMTANMA 4 NTHL B0 0MEHE MHOND, 1 QM CROHLBHTRWQORAH WODHOTD PR TR
COE KRETEH — BEreTaTHEROND | MATINHIENO ), .ﬂ.l:l'rl'ﬂﬂ MROMHGG, NRE RSNTES BMan,
HECET AOPOC KNETKH W HA3LIBIBTCH SHHMANLHEA {OT NAT, SMMals — HWBoTHOE),

Ha 3akmoqMMTENBHOR CTAAKK FAMETOMEHESE — B MepHoge ﬁﬂﬂmlllﬂ#ﬂ
NPOUCEDONT NPHODPETEHME KNETEEMK ONPELENSHHDHA DORME W DAIMEDDE, CO-
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PFuc, 6.9, MeHaTwNecEaR crema meinza, Boe nouapHHE ENaTEX DAaaNHHEKTER
N £0MSAHELAN FreHoE

CTESTCTBYIHLAK W SN CRDR d}‘_u'HM.I.-I-'fH. HEHCKWE NONOERE KNETEN M-
KRbIBaniTeH COONOYEIMA M MOTOBE K CrNQOOTBOREHM RENOCReICTREHHD LN
SARERIUEHMA MERD3E, B 48CTO W 40 NONHOM Bro OEoHYaHuA. Bo MHomne cnyqans,
HANPUMED Y NPECMBIKAKLIMGES W MTHU, 38 CYET OEATENEHOCTIA KNETOK, DKpYHE-
KLY AALEKNETEY, BOKEYT HEE BOZHWEABT PRO O0NOAHWTEMNEHEX oGonodey
ipwc, 610}, WX dyHELAA 33KNICYAETCR B 3IAUPATE AALEKNETEH 14 PAIBMBAIOLLEN0-
CA 2apoabilia o7 BHELHWE HeBnaronpruaTHLIX BOIOSACTEWR, Yepea HADY R HEE
OO BHY TP CEODOOHD MPoHAKAET BOAOYK, HO AR W SakTepM, B oco-
BEHHOCTH 4BRe3 DEONOYEN NTHYEME AL HE NPOGOOAT.

EWHELMA CN2pMETOI0MO0E COCTONT B NOCTABKE B ARLSKNETEY FeHETHYaC KON
MHBOPRMELMK 1A CTAMYNALMKE B8 pEABATHA. B CERIN © 3THM NOCNE 33880LIMHNA
MEAD3E NONOBAA ENSTEA NOABSRrasToA | mySood nepacTpolke. Annapart
Mot PacnDnNar3eTCA Ha MNEpeIHEM EOHLEE TONoREW, nnenﬁpawn::b B KOHLE-
BOE TENLUE — SKDOCOMY, Bd1eNasuiyio @eoaseHThl, DRCTRODAWIAE HEHﬁpﬂlﬂ'
Afua (pue 511}, Depue THHR Habop aEpOCcoMbl BUODCNEUMEMMEN W, K3K Mpa-
BHAD, HE MIEEET 0DBCNEYNTE NPOHWEHODBEHWE CREPMETOION0A B SELSENSTEY
MpEGCTABMTENRA OPYIOrD BMoa. MUTOXDHAPWK KOMNSKTHD YEKDERIBRAKTCA BO-




frasa 6. PasmHoxemse OpraHuIMas
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KOYT NOSBHBLIETOCH RIyTHESD, 00pasya Werky, COopsMupoBaHtbf CrepMaToso-
W COO080RNT THEXE LEHTRRONS.

'E:HEI:IHEETDEIIJHEH EHNEOTHER, OTHOCAWMXCA K OPYIdM ENaccamM, MOryT UMETh
HHBE OCODEHHOCTH CTRHEHNA B OTRENLHMY JETARAR, OAHAKD ODLWMA NDEHLEN
CFAHHIALME Y HAX BI0HH, CNEOMAN DRCTUTENbHBIY ODTAaHKEIMOE, KaK 1A CNepmMa-
TOIOMOL ¥ HABOTHED, COOBDAET 4MEHE MEN0 WATONNA2MEI.

6.2.2. DcemeHeHWe W ONNoJOTEOPEHKUE

BONbLUMHCTEY B0 HN RISBOTHLIX 1 ORrAHMIMEM, DAIMHOREHAE KOTODDK HE-
[EADMRHG CRAIARD © BOAHOR CREA0R, KanpUMeD Doifian 1 amdiabiia, ciod-
CTARGHHO BHELWHEE DCEMEHERRE, ST RHBOTHRIE B MEDUO, DAAMHOMEHWA Bhife-
NAKT ENOBRE NOOOYKTH — AALBKEETEN 1 CNEpMATOI0MOM — B BOOY, T8 MDo-
HCXOANT ONBOGOTBODEHAE, ¥ WHBOTHLIX, OBUTAKLLIME HA CYWIE, DAIRMBAKITCA
HA YRR R NOAGELIE OQFaHb], OOBCTIBUMBAMLIAG NEQEH0C CEMEHHOR RUOEOCTA
W3 NONOBGX NYTER CAMUS B NONOBRIE NYyTH CAMKH, TIE W RACTYNSET BHYTREHHEE
O NOAOTRODEHAE

Mps OCEMeHeHUE BORMLA BuOENAETCE SONbLIOR KONMYECTRD CNeRMAaTR-
A0MO08, HeoGonMa00TE WATMTOMHOMD KONWYECTES CIepMATOI0MO0R, YIaoT-
BYHHLIAY B OCEMEHEHAN, S2KN0YIETCR B TOM, STO CNepka COANAET ONEEnent
RARAMSECKYIO CRE0Y, BE3 KOTODOR ONNOOOTEODEHE CTEHORA TOR HEBOIAA0HKHbIM,

Takusd OORAT0M, OCEMBHENHE MOKHD OXADAKTEDMIOEATE KAK Bbi@neHHe
CEMaHHIONR BAAKOCTIA Ha KNAOKY Al WAM BRSAEHWE &f B NONOBLIE NYTA CamMKl
(e, 5. 12)

e
Pwc, 6. 12, Ocemausune
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Puc. 6. 13. MNocnenosaTENEHES CTAOMA [A— ] NDOHWEHOEEHARA CNS0MATOS0M0E
B ARLMEKNETEY

OnnoooTECpEHME NpencTaenseT cobol Npouact CNMAHWA CREDMETOI0MOA
C AARLEKNETEOH, B pE3YNLTAETE YErM EDIHWMEEET NEpBAA CTEOMA PA3IBVTHA 3apo-
OpUA — CTEOWA 3MroTeN (0T rpey. rygofe — coepuHéEdHan 8 napy). Mpu amos
E 3MINOTE BOCCTAHABNWEARTCH XAPaKTERHLIR ONA JaHHDND EWGE QANIOHOHSR HE-
Gop xpomocor. Jnd nopaensiEuert DonbUWMHCTES OpTAHWAMOE XAPEETEpHA
MOHOCTEDMEA, T. 8. CNMAHKME € ARLEENETEOR ogHoro cnepmarTosouad. Mo« koH-
TAETE NEpECT D CNEpMaTO30MEE C NOESNXHOCTEID FRLUSENSTEH TROHCEOOIT SKpo-
COMANEHSA PEAKLMA, B PEIYALTATE EOTORONE $epMeHTEl AXPOCOME NOKSNEHD
paspywanT obonodsr Siua 1 oSecneYHERINT NPOHWEHDESHWE arn AARE B UMTO-
nrazsyy (peo. 6.13). Nocne ax0p0a 80pE NEpEOrG CNEQAMATOE0MNE B RlLexnaTy
FAMYCERETCA LENLIA KRCKERN PEAELHA, NDMEQARALLIMA E QOopMUpPOERHHE 08anoHKd
OnmoooTEopaEHEA (pro. Bo1d), npanaATCTEVEIWER BHEOPEHMID B ANAEG LpyraE
cnepaaroEouaos. JuyaHe YHECTD DMNOOOTEOPEHWE HACTYNAET CREa3y NOcns ace-
MEHEHHA. DOHIKD MISECTHE CAYHEW, KOMGA MEXOY STAMH COOLTARMI NPOX0gAT
SHIYWTENEHOE BpemMA. ¥ neTy4: MEWER NpY OCBHHEM CNEPUMERHAM ARLE HEe
OMMOOOTE0NADTEA W CNEPMATO30M0E NEPEESHMOERIEAT B NOMOELIE MYyTAL CAM-
EW. OnNnoooTEOREHUE DCYWECTENAETCR BECHOH, KOMOE COZREEXOT AALEKNSTEM,
HMuorga nocne onnNogoTECREHHA PE3EMTHE 3MMNoTe GRICTRO NPEKRALWASTCR M BO-




» fmasa 6. PasmHoxcnie opraduasos

CrepMaToanuis EamamMonefcTRE: CRepmaToanunon
C BMTEAMROBON obonosrod

Mewbpasa  KoprueankHee AETHHDBSE BOMMEHRA

A rEaHys B
DBaniouKa
\ DN STRODR MR

MEm LinTOnma 3B THHECKAR
& r el A

—
Puec. 8.1, Sanw onnoaoracpadwsr |A—T)

300HOBNABTCA MMLUE YEPES HECKONDXO MECAUSE, IT0 CEAIAH0 G TEM, YTO NEpu-
00, JETOPOROSHNA 1 BOCTTHTEHHA MONOOMKE XUBOTHLEX NDUYDOYEH, K3K NPaBMno,
K Hanbonee SNarcnpHATHOMY CEI0HY — KOHLY BECHL ¥ kasany neta, [Moaromy
CHMLAA  DAHTENBHOCTE DEQEMEHHDCTIA Y TORHOCTaN, HANDHAED, COCTIBNIET
00—320 cyror, y coflom 230—280 cyTok, xOTA GEACTBATENEHBIA NEDHOL pas-
BATHA 3THX IBEPEA OKAIMBASTCH MEHEE NPOMOIKATENBHBIM,

Taksss 000II0M, NONCEOE BATMHIKEHWE — 3TO (O0ME CaMOBOCTIDOMIRE-
AEHWA OPraHMIMOB, NPKW KOTOPOR YBENWUYEHWE YHCNEHHOCTH OCODeR ¥ FEHETH-
SECKARA NPEEMCTEEHHOC TS NOKONEHHA ODECTIEYMBRINTCA NONDBLAK KNETKAMK —
TAMETAMM.



frasa 6. PasmHoxemse OpraHuIMas «
--C_D_HDPHI:EE 1-:-'-41':___#_,_,

- NonoBoiz NpoUeCcs BNepBe S 8 3B0N00AA NOREANCA Y Osd KETIHHBE OEraHM 3808,

B Y MHIFOENETOMHEE BRMEHHZMOE NONGEOE PEAIMHOIEEHHE OCYILBC TENABTCA RO No-
MO NERDBRE KPETOE — IakET.

& PazguTye Opraqduasa M3 HEOTNOLOTEOREHHDEA AELBKNBTEN BOCWT HAIRAHEE NapTa-
HOTEHE3E.

i
——————<____ BOMPOCH W JARAHUA ANA NIOBTOPEHUA >

1 Kaxwe NBEANEH BEOENHIOT B RRIDETHE NONOERIE KAETOET

2 : DMLl TE PAZEATHE MYAKCENE NON0ESLE KNaToR, EEHCEHE NORIEEE KETOK.

3  PacceaswTe, kak NPOTesaET Mepwel, COSDeEaHW [MER0Aa | B NPOURLCCE CNEDMATONE-
HESE, DEOFEHE3a.

4 YeaowuTe OTRHEHA BEADEE OF METDEE,

—_—
BONPOCHEI W 3A0AHMA ONA DE{!'}H.IIEHIIEI_________,_.-

1 Hew nonoacs pAIMHIMEHWE OTRMNIETER o7 Bacnonoro?
2 B ubm 3aEnouaeTcR BRonoreEecqiE cumcn meioaa?

3 MNokery SNENbie NONORSIE KNETEKW OAHDND ORraqdEMa HBCYT PASHES ROOHHALMA
reRoge™

d B uu COCTORT SEONHNUMOHHEE MPEMMLBCTES NONOBD BEIMHOEEHHA MR
G ps?



» MMapa B, PassmooerMe Dprasdsmon

O630p NpoAgeHHOrD Matepnana rnassl 6

OCHOBHBIE NONOXEHWA

ol B OenaoT 08¢ DCHOBHBE oDl PAIMHCNKEHINE DRIAHHIM0E — DaCng-
JHORE W MO e,

B ocHOBE BCex opk DECNoNOrg pasmHOMeHHs DEXHT MATOTHYBCKDE
OeneHie KneTor, MNpy paIMHOKeHHH DEChoNsm NYTEM YEENWIHBIBTCA K-
NHYECTRD MEHETHYECKH OOHOPOOHEX 0Co0eR

MoNoBOE DATMHOMEHME OCYILBCTENSETCH MO NOMOLWME NOA0B6IX KNe-
TOK = FAMET: MYyHCKAYX — CMERMATOI0NN0E M HEHCKHY — SRLSKNETOK,

MapHesd COODLITHEM TAMETOTEHEIR ABNASTCA NEPHOL COIPEBAHWA —
MEADD, B pe3yVNETATE AENEHHA KOTOROrD 0DDAZYIOTCR FanNOMIHLIE KNETE,

COHAHWE MOAMBLEX KNETOK — MINOIOTEOREHNE — MPWBOOHT K 000a308a-
HAK JAFDTE W OIHEMER0BEBIBAST HAMAND DA3BA TN DRraHKIsa,

BALLA BYAYLLAR NPODECCUA

il CERCONor — MEJRUMHCESS NPOoMeccHd, CeKConor ORaILBIST CeRsoD-
MAYSCKYHE NOMOLL NOAROCTESM, BIDOCHHM EEHILMHAM W MYySYHHEM. O
NPOBOOAT WHAWBWAYENEHBE WIH CEMEAHLIE KOHCYNETIUME MO BONDOCEM
CEECYANBHEEE BIFWMOOTHOLWEHWA, MEATOTOREN K NOMGEOE MATHA, CO0HHKID
CEMBM M T 1.

NPOBNEMHBIE OBNACTIA

= 1. Kacwe dopabl OCEMEHEHMA M DNNOOOTEOREHHMA Bl 3HEETET B 4é8m
A3KMOHEETCH BHONOMMYECERA CMeICh BECNDNOND PA3MBIHEHWAT
2. H1o, no BawemMy MHEHED, G0YyCNOBNMERET NapTEHOMEHETHHECEDE
PEEEMTHE DRPraHMasace?

NMPUKNALHBIE ACTEKTE

il KAKOE JHAYeHHe 00A CENbCHOXO3ANCTEEHHOND NPOWIBNGCTER WMaeT
CNOCOBHOCTE DACTEHWA K BEMETATHBHOMY DasMHOXEHHKET

IALAHWA

il 1. BocnpoW3seOMTE B TETPAOM CHEMEl MER03a M TAMETOMEHE3a B LUENDM.
2. MNpoEEgWMTE CPEBHWTENEHEIR AHANKWA NPOUSCOOE, NPOWMCOHIALLEX
B MWTOEE 1A OENEHWMAX MaR03E.




NHauBupyanbHoe passutue
OpraHn3mMoB (OHToreHes)

Cimoranea, Mg WHISEHAYANL NS PRIBHTHL CDFHAEAa,
UCTR EpETIGE 1 SWCTROE ROBTODEHIE SANOreseai, i
HCTOPWSSCIONT PRIANTHS B, § KOTOpOMY N oo
OTHOCETCA,

GHOTETIEL T Iana

Heszaauouno o7 cnocola DEFMHOXEHIST,
HAYAMD HOBOMY NHMBOTHOMY WAK DACTH=
TESLHOMY OPraHEIAMy a8 T OAHE AN
HECKOIBKD KITETOK, COQS0XAUHY TOABKD
HACASLCTEEHHLNS ZANATKH — Mt

W HE OETAAIKNLWN BOEMM X8 DEKTEIHBILM
TEATHEKAME H CEORCTEAMW LENor
OPraHnIMa. Paagdrne 3aKmoNasTos

B MOCTENEHHOH DEaMNIALINT HACIBOCT-
BEHHOA WHEROPMALNM, TOAYYEHHR

OT DOAHTENSH,

OHTOMEHES OOHOKNETOYHb ORradMaInos, KUBOTHLX-NADAIHMTORE M PACTE:
HWA, B OCODEHHOCTH HWALWMWE W CNOPOoBLIX, NpeRcTasnaeT colol NocCTaToMHD
CAQMHBIE MHUIHEHHBIE LMK, Y43CT0 G0 CMEHOR NONOBOMD W DECNONorD Nokone-
HIAA.

HayueHHen BONPOCOS, CRRAAHHEN C MHIHBNINVAAGHEM DEIBHTHEM OpraHMd-
MOE, FFHEMAIETCA OWMONOTHA DAIBMTME W B8 PDasnen s0pHonorid {OT rpes,
embrys — B ooy},

=
LES ]
"

71.1.; Kpartkwe ncropuyeckuve ceefleHna

e COCHOBRATENEM COBPEMEHHONR ApOpManardn no Npagy CHMTASTOR SKE-
Aenuy Pococrickod akanssd Haye K. M. Bap. B 1828 r od onynugoean coqu-
HEHHE *HCTGF!HH PRABATAR MHBOTHRIKs, B KOTODOM Ha QCHOEE Wﬂlﬂ.m&l—lﬁ.ﬂh-
Hblx HaGmioneHHR Hag PARFEATHEN KYDAROTe IaD00n0E W 3aD00n 0k MNsko-
M WTEHD LM MO0 HEHENO YHEHWD O 38000RI1UEBRX NWCTEAX 1 CthopMynMpoEan
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33K0H 3ApooeEBore croocTed. Bap ookazan, Wro 4en0EEK pAIEVMBAETCA 0o
ERWHNY NAAHY GO BCEME THEEOHHBMEA B0 THBIRM,

EEGJ'IT‘!'-E COANAHHA IBONICUKOHHOR SMODHONDNAKM NRUHAGNERAT [YCCKERR
yuEHkiM & 0. Kopanescxomy 1 M. 4. Meusmeosy. CoBpemMaHHEIM NPEOCTARNEHM -
AN O ZEAPOOEUEBRX NMCTEEX HAYKES obfaaada A 0. Koganesckawy, oOHapyHB-
LLNERAY SKTOMIEREMY, IHTOMERMY M MEIOOSPMY Y BCEX NDVIIN X0p00ELE, Braronapa
patoram Meuynukosa ¥ Kopanesckoro, 3 TAEXE OpyrHx yYéHB  BTDROWE
nonogauHeE XX B, YyoCTAHDBNEHE NPMHUWNEL PE3BXTA BECMO3R0HDYHRE 11 MOEE0-
MDA HBN EABDTHBX,

SBONOLUMOHHAA IMODHONONAA, HADALY CO CPABHMTENBHON AHATOMWER 1 Na-
REGHTONOMAERA, NPEOOCTEEMNE BEEHERLLVE NOESIETENLCTES IBONKILEMA #HBDT-
HhiX, ARARE WOTODASSCRDE DOACTED DRANEHL MEYNN KAROTHRX, Pbicne fap-
BiHa, padoTm Bapa, Kopanescxoro, MeYrukoBa ¥ OpyrHx amMOp«onoros noaro-
TOEMMH NMO4EY AN CO308HHA HEMELEHMI yHEHBIK 2. Mionnepom m 3. Megkenam
GUOrEHETMYECKDMD 3E3K0HE, COMABCHD KOTOROMY OHTOrNEHE3, T. 8. HHOWEWIYANE-
M DEEEATIAE CCofe, BGTh KDATROS NOBTOREHWE UNONeHESE — MCTODHYSCROND
PAIEMTHA EMOA, ¥ KOTOROMY 3TE ocofs OTHOCHMTCA. B nepecil nonoswHe XX 8.
BONPOCGHAMW CODTHOLUEHHA OHTO- M MRDreHa3a acobeHH0 NPoOOyETHEHG 2EHH-
RAANCH OO HH W3 KPYNHERALLWE 360MULROHHBIX MODDONOToe — akanemue A, H. Ce-
BEDLOE,

Tenepb HA NPUMERS HEKOTORLD XODOOEL EWBOTHEX DACCMOTRMM NPOLSE-
Chd, XADAKTEDMBIE IR OHTOMEHESA, W DE3YNbTATH, K KOTODDM BEONT DasnwHbe
BTN MHWMBHAYANLHROTD DEIEWTHA. Yo ke TaKoe OHTOTEHEaT COWToreHeaon
MUTH MHOMBHOYETEHER DEIEMTHEM HA3BIBAKT BESCE NEQWOLN BHM3HA ocobu, co-
MPOCBOEDENWUMACH 38aKOHOMEPHON CMEBHOWN EOMMNIEKCOE NPMSHAKDE W CEOMRCTE
ORFAHWEME C MOMEHTA CIASHHAA CNEPMATOI0MO0N © AR 1 00DAI0RAHNER 3K~
roms oo rband opraddsma. OHToreHes QenuTcA Ha O0sa nepyaona: 1) amipua-
HANBHEIA — 0T OOPAZ0EGHHA 3UMOTh A0 PO OEHUA WM BRIXOOE M3 ARLEBRR 060-
BOMER; 2] NOCTAMODHOHANBHBA — OT BBIX00A W3 ARUEALE OBONOHER MK DOX0E-
HIAA 10 CRAEDTI GOraHEERGa.

Ful; OMNOPHBIE TOWKK

B HayvieHWeM BOMPOCOSE, CEAIEHHEE C WHOMEMEVANSHEIM PASERTHEM ORraHHaM0E,
AAHARAETER HUONOres PAZEATHR | B8 paanen srbpronon,

B DcHOBATENERM C 0S8 b H O EMFI-HDHDI'HH Mo NEasY CYMTARTCA AKanamus POCCHE-
CROE akakemad mayk K. M. Bap.

8 AacmTa CoanasAA SRMILACHHON SMEDHWONOrUE NEMHaLNEKAT yHeusk A, O, Ko-
panaecEnry @ M, WL Megdesoay,

&  Owmoredeaoms W FHONBILYAENEHLR DEZIENTHEM H3ILIBRIDT BECE NEpWOD MAIHK
OcoSH, CONPOBEOARMUMACE ZEE0HOMEDHDN CREHOE EOMNNEeECOE  NRH3AHAKDE
W CRBOACTE OPFaHEIME © FADREHTA CIHAHWA CNEEMarcaoMnoe o sAuos 1 obpeaona-
HHEM INFOTH O MHENN OpraHHasa.

Mmapa 7. HupsnmugyantHoe paIsATHe OpraduaMos ([oHToreses)
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Nonmsios v pansepsica apoiineane
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- MepraMoHansHasn O EATOEAARN BH A
MOCEOCTE MGCKOGTh
ApoGneHun Apohnesi

— =
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AHURANEHER MOOERKA Monaa AHWMAaNsHEIA NOR0o
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I
Puc. 7.1, Cxera apofnesnn aRua naHueTHIES

HE HEDVIRETIH, BoreacTENS STOM DAINMYHBIE DEKTODB AKCNDECCHNA MeHGR
OFAILIBAKTSH B DadHbE SnacToMepax, B nepuol ApofneHns HakannEescTe
ENETOMHEW MEaTEPWAN ARA JansHERLErD Pa3BMTIAR,

FaccwmoTRIM, K3 nporekasT gpobnadue v Hawbonee NpocTo YCTROEHHOM
XOPOOS0rD RUEBOTHONG — NEHUETHWES (pac. 7.1).

MNepeas boposna ApobnEHME NPOXOOUT B MERMOMOHANEHON MAOCKOCTA, Co-
BOMHALLEAR 053 NONKEE — BEM8TATHEHRA M BHWMMANEHBIA, W OR20MT 3MNoTy HE Q88
DOMHAKDBRIE KNETEW. 370 CTagus Aeyx GnacToMepos. Bropan Sopoiia TAKKe Me-
PHOMOHANEHA, HO NEpReHaMKyNapHa nepeci, Oda pasnenaer oba GnacTomepa,
BOCEHM KLY B DENRTATE NEREOMD NENEHHMA, HEnRe — &ﬁﬂﬂﬁ'fmllﬂ HEThIDE Crom-
Hied® BracTomena. CheiyiolEn, TpeTer $opoata ApobneHia — WkpoTHan, OHa
NPONErFET HECKONbBED BRLLE IKEETORA 1 NEMMT BCE YeThpe SnacTomepa CRaEy Ha
BOCEME KNaTox. B naneHedwes Soposas 0pofinaHun SepenyoTon; BOnea =8 -
POTHRIMH HOYT MEQHUOMOHANLHEE, 2ATEM EHOEL WWPOTHEE U T. 4. Mo Mepe yeanu-
SEHKA 4HCNE KNETOX OENEHHME WX CTAHOEMTCA HEOOHOEPEMEHHEIM — SCHHEPOH-
Heidd. BNARCTOMEDRI BCE NANSLE WM SANBWE OTHO0AT OT USHTPE 2apaaeEmua, obpa-
FyA NoncoTe. B koHus qpofineqduA 38poasil pMHMMEAT hOopy Ny3kEpeEE CO
CTeHKnR, oBpAIORAHHON OHHRE CHOSM KNETOK, TECHD N NErasige AT ® Oy
ry. BI-I:.'T'ﬂ-E:HHHﬂ NOMGCTE 3aP00piiE, NepEsHAYannH0 COODUARILAACA ¢ BHEW-
HER Cpenod HEPES LG mAENIY OnacToMepaMe, & EIYNBTATE WX NAOTHOMG
CMBKAHAN CTARDBATCA COBEDUMEHHD HSDIIHPGBEII-H-ICIFI. IT3 NONOCTE HOCKT Ha-
FHARME NEPEMYHOR NoNoCTH Tena — Oracrouess. 3apepllaeTca ApoBneHue
OfpasnEaHKEM OOHOCNORHON MHOMRUSTONHOND 2aP006EIUEa — SRESCTEms.

B ARAuskLreTES AANMUKK ZENTER GOnbLE, S8k ¥ NAHUETHWER, 1 OH COCpERoTo-
48H B OCHOEHOM ¥ BEMETATHEHOI NOAKICE. 370 OTPAXHEETCA HA XERaKTEpS apo-
GNEHMA 3uToTe {prc. 7.2). O4o nonHae, Ho HeEpasHomMepros. [Nepesie nBe Mepu-
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Pueg. 7.2, Coova npoinaHmA RALE RATYLIEW

NAOHANBHBE BOROEAL QEAAT ARLD HE YeTwWDe OOMHAKDBMX BRacTomepa. Tpe-
ThA, WHPOTHAA, GODO3NA CANLHD CAMBWEHE B CTOROHY SHUMANBHOMD NOMOCA,
FOE #eNTEE MeEHbLE. BonencTewe STOr paszmepel obpaszosasumxcy GRacTose-
pOE pE3ED PAEINWYENTCA. B paayneTane nponon3Enwsrach apobneHns sneted,
MEHEE HEMYEEHHES EENTEGA, OSAATCH HEWE W MMSIDT MEHELLWE DE3Mepsl,
HERENN DNAcTOMEDDI, CONSEEALLIAE QCHOBHYRD MaCCy ®EENTKa,

Apofnerwe ¥ 3eMB0BOAHLIE 33BEDILARTCA 0BPAS0BAHWEM JADOAMILE, HeE-
CHRONBED OTRMHYEOWErDCA o BRacTynel naHueTHuER. CreHka BnacTynel asdirbnmg
THENS QOHOCNOAHE, HO STOT CNOA, HE3HBAEMEIA GnacTogspamold (o1 rped. blas-
fos — zapoOsEL M dErmd — KOEE), COCTOMT M3 HECHONEXHY PRODE HECNeLMani-
IMPOBAHHLE KAETOK, MEPEHMYHAA NONOCTE TENA HEPEMER 1 CRMEWIEHS K MTMHRCY,
ENETEH KOTODD COOSsaT Mand ¥ented, — arimanbrory NOnGCy,

HMuaue nporecaeT nepuog apofinedya v nmae (pue. 7.3). Opofdtcs nuws
CEOOOOHAR OT #ENTEA WATONNA3ME, COOSFERINAA AOQDS W COCTARNAKLLAR He Go-
nea 1% or ofiwero ofedaE ARuEneTEn. Ecny NpUoMoTpeTEEA B ARLY EVDHLE,
Ha GOHORM M3 250 NOMGCOE HENCGCDENCTEEHHD Ha MKEenTEE MOERD YEADETE b
NEHBEOE DEMBCOR MATHRILLIED — SAR0ALLUEHLNR QUK

MNpst gpobneHyaK ¥ HUBOTHEX obwkid ofwém GracTosepos Ha cragud Gna-
CTyNel HE NpeBsiwasaT abbeMa 3uroTel. MuTomHeckose gensHKe 3wroTel 1 Gna-
CTOMEROE HE CONPOEOREOSETCA PoCToM OohpasosaswunEcA kneTork oo abkEma
MATEDHMHCKOH, 1 Paisept SNACTOMEDOE B DEIVILTATE NOCASO0BITENbHbIY, 18-
NEHHA YMEHBLLSOTCA, 313 CCoBeHHOCTH MUTOTHYECKOND ARNEHMA BRacTOMEpOn
HEfnKmOgeToA NEKW DE38MTHA CNNDGOTECPEHHEIX AWL ¥ BCEX XHUBOTHRIR,

Adna ppobnesKn xapEETapHE! 1M OPYTAE Y80Thl, CEMACTESHHLE BOEM BHOAM
AMEOTHLL,. Hanpwesep, Bca knetew B GRacTryne et gunnouaHsR Habop xpo-
MOCOM, CQOMHAKORW MO CTOOSHMKD W OTAMYATCA AT OT OpYra riainnika o~
paE30M Mo KoNWUYecTsy COO0epsalerich B HHx Menmea. rFEI-EHI]ﬂhh'y' Ha ATansz
npafinedHys cnegwansqan, ofyonoenreaEas gudebapasLBpoEEY ENETOK, HA-
CASNCTEEHHEA MHBOPMALMA HE MCNONE3YaTos, OHW, OCTARSACE HEgudthepeH-
UMPOESHHEIMH, COEQaAHAKNT TOTHNOTEHTHOCTE, T. 8. CNocoiHe K CNeuHan|saunmMe
B nefomM HanpaenaHWK. QOHaED NOHATHE TOTWNOTEHTHOSTH OTHOCWTOS HE K CH-
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Puc. 7.3, Coeran Qpofinesn ius nias

Mk BNBCTOMENEM,. 3 K WX AOPEM, TAE K3K XMMAHSCENA COCTAEE LWMTOMNRE3ME Da3-
NAYHKLL ENETOK HE MOSHTWHEH. 3TH U DAL ODYTNE PE3NHHHA B ORrEHUSELWA LWTD-
nnazsel ARLE CO30807 OCHOBY OnA ouddbEpeHUMpOBRH KRETOR, BCAEOCTEHE
FOTORDA M3 PRZHER KNETOE GRAcTyms 0bpasyiTos T2 MM MHRE OpraHe! M TESHA.

TOTWNOTEHTHOCTE BAER KRETOE ORACTYNE AQED MNNRCTREURYET ONBITE NO
ENOHWPOESHME — COZMAHHE MNEHETHHECKH MABHTMHHEIE ODFEHUEMOE. ECcnm B He-
N NOAOTECREHHYHD ARUEKNETEY NepecagyTe Aopa moboro GnacTtomepa, Nnpen-
EAPUTENRHO YOSNME MNH DEI0YIUME yNETRAQMONEToM B8 coboTREHH0E ApD, TO
TEKAA ARLEKNETES, CTHMYNMPOESHHAR K Da3EUTIAR, 08T HE4AND NOMHOLEHHDMY
OpraHKany. MW 310 YERTe OPrEHAZEUWMA EUEOTHOND OyOyT CROOHEl C NEMaHE-
KamMY NPEOCTEEHMTENA NOPOAL, MOCYHUBLEND MOHOHM AR,

Apyrod coobeHHOCTESG ApOGREHNA ARNASTCA YPE3ERHNSAHD EOPOTENA MHUTD-
TAYHECKHA UHEN BNECTOMER0E NG CPREHEHHE C ENETEAMA E3QOCNOND OpraHuIME.
Ba BpeEMa o4eHe EDpOTEDH MHTERhEEE NPOMCXeOWT Toneks yapaeHke OHE.

1.2.2. lacTpynauywna

BrnacTyna, COCTOALLARA, K&K MPABMND, M3 SHAYMTENEHDIM YWCNE ONacToMepoE
(HENpHxER, ¥ naHuETHMER W3 2000 kneTok], B NpOUSCcCE PR3anTHA NEpEXoOT
B HOBYHD CTEEME), HAIWBABMYHD rEcToymoH (a1 rpeyd. gaster — manyoox). Japo-
O HE 3TOM STANS COCTOMT M3 ABHO DAIONansHHEX NIACTOE KNETOK, HEZRIBAE-
Mbix FEADOOLNLEBRME JHCTEHME, — HIpYRHOID, MWW SXTO080Mel (0T rpeud.
acios — HEXOORWMACA CHapy®M], W BHYTREHHEND, MNK IRTOOEpNE (0T Mped.
anfos — HaXoQAWMACA BHYTRH). COBOKYMHOCT: NPOUSGCOE, NPHECOAWNE K of-
PAZOBEHWD FECTRYNE, HASLIBIASTCA FACTHNALHEH.



Maga 7, VHAABRIYENS08 PAIBWTHE CRIaHEEMon (OHTOreHea)

—
Puc. 7.4. Cxewa racTpyNALMA ¥ REHUSTHWES: & — DEHHAA TECTRYRR, B — paHsas
FECTRYNE B paspeas, B — Hanpasiesii JEMEeHi KNeTONHEN MBS N racTRy i,
I — Na3nHan recTpyna & paspese: | — SETonepsa; 2 — SHTo08nma

¥ MEHUSTHHES MEETPYARUWA OCYLUSCTENRETEA My TEM BNA4HEBIHNA HACTH CTEH-
KW BAACTYAL B NEpEMYHYRD NONoCTE Tena (pue, 7.4). MpyBoR Mo0snbo Npouecca
FRCTEYNELMA R0ET Dbl Th ONWT C NPOKOROTLIM JETCKMM MAYO, Bretd WIRecTHm
OETCRNE OEYKUBSTHRE DEIMHOBLIE MAYK, DABAENEHHRIE MO IKBATODY MONOCOH,
ECid Mad CROMHTE Takskd 00pa3omM, uTobs oBpa3osance kOANaqyoK, MWk 4awa,
Kpaehd  KOTODROW ﬁ-'ngJ.E'I' MOAach, oOpAIvIoLEAa aX00 B NALEBRAEMTENLHYD (ra-
CTORAARHY) NONOCTE — NEPEMYHER pOT, WK GRacTonap, To NonyyYuTCa Ynpo-
LWEHHAA MOOENE FECTRYNE NAHUETHWEA. B 53TOM Chy4as ponk SeTonepmel Gynar
ELIMONHATE NOBEAXHOCTh, OEPELISHHER DHHK LESTOM, 3 SHTOOSPME — OEYTARM.
¥ MHOrOKNETOMHLE HHEOTHLE, EPOME EWIUSYHONONOCTHRE, NApannansHo
C FECTEYNALMERA MNK, K3K Y NEHUSTHWES, BONEO, 238 HEl BOSHWEIET W THETHR 28-
POOBWEERIA NACTOK — MEI0AG0MS (0T NpeY, mMesos — HAKOOALMACA NoGEpe-
OMHE], KOTORBIEA NDEOCTARMAET COgoA COBEYTIHOCTh KAETOAHBY JNEMEHTOR,
PACNOMOHEHHB MEXOY IETo- 1 SHTOARDMONA B NepEWIHCR NONoCTA Tena.
BonacTEue NeaRneHmug MEROAEDMb 300 CTAHOEWTCH TREXCNOAHBIM,
TakuK oORAI0M, MEXAHHMIN NPOUECE FEHCTEIHTFALIAN JAEN0YAETCH B M20Desse-
LLEHMIA KNETOMHEIX MECE. KRaTEr 3aR00kLILUE REKTAHSCEA HE OSNATEA M HE DEcTyT.
CUEHEKD HE 3TOH CTEAMW HAYMHAETCA WCNONLEE0EAHWE MEHETUHSCEDR MHdopMaL e
ENETOK 38000kILEE, NOAENMOTEA NERBERE NPW3HIKW gt pa LMo,
AurghepneHyHpoeErd, v o pepsHUMpOBaHHE, — 3T0 NPOUSCE BOSHHEHOEES-
HIEA 1 HADACTEHWA CTRYETYPHEX M PyHELMOHENEHLE PAINAHHA MEE0Y OTRENEH:-
R ENETEAME W YA CTAMM 33 D006 . C MO ONOTHRCKOR TOWKM ADEHMA D.I-'I':EHIPE-
PEHUMPOEED BhiPDAMIETOA B EIEIDEECIEEHHH HEBCKON BN COTEH TANOB KNEToK Cneum-
PAMBCKIND CTOOSHHA, OTNHYILMNCA GoYT o7 apyra, © DuoRIMAYBCKOR TOUKH
ADEHWA CTIEUMENAILEAN ENETOK AAKNMIETCE B CHHTESE ONpEaenssHbn Denwoe,
CRORCTESHELN TOMGED DAHHOMY THNY KNETOK, B xome, B KNETEAN INWTENMA, CHHTE-
IVPYETCA KEPATHH, B SPHTPOWATEY — reMornodsnH 1 7. 8. DuoduMUuYeckas cne-
LMANMEEUMA kneTok ofacnedmneaatss o= peHUMEnsHi SKTVBHOCTRSD TEHOE,
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T. B B KNETEAX PadHbix 3a000LILUEELE MCTECE — 334aTEOE ONpEnentHHbi opra-
HOB M CHUCTEM — HAWHAMT @YHEUMO D08 T D3 Hbe NN FEH0E,

Mz DaneHened Qg peHUMpoBRe KNEToK 3AR0ALILISELN NMCTEGE U3 3K-
TOAEpME OOREIVIOTCH HEDBHAA CACTEMS, IMATENMA KOXKH, 3Mans 3yGoB W T. 4.,
W3 IHTOAEPME — INUTENWA CPSOHER KMILKK, MALLEEIRWTENLHBIE XENeakd, AnW-
TENHA X0 14 NErKWK MEI0AEIMA SAET HAYAN0 MbILUEYHbIE 1 CORMMHHTENGHLIM
TEAHAM, KROEEHOCHDA CHCTEME, NOMKIM, NONOELIM XEN233M K 4D

Y paaHBK BIADE RUBOTHBIE OOHA M T8 Xe 3a0006ILSEE NACTEN JEI0T Ha4ano
CAHAR M TEM e Opradam ¥ TEAHRM, 370 CIRAYIET, YTO OHE TOMO M H4YHbB
Fovsonorid 3apOMMWILIBREY MACTROS MOSIEMIOWED COMbUMHCTES KHBOTHEIN —
A W3 QOREISTENLCTE GOEHAC TR AHEOTHOND MEDE.

7.2.3. acTo- W opradoreHes

MNocne FaEaplUSHER TACTRYNALMIA Y SaponsEiua obpEsyeTocR EDMONSK: BoeBkLIx
CPraHOB — HEepsHan TpyDra, x0paa, KKuwesHan Tpyiea. ¥ NadueTHuKs oCeBsIe op-
FaHbl GOpRMMDYIOTER CRELyIOmaM obpaaom (prc. 7.5). 3KTo0EeDME CNMHHOR CTo-
poH0E NporvBaseTcA No CPEaHai NMHEY, NPEERELLLARCE B Xenoiox, A SEToO0spmMaE,
PECNONOEHHER CNPEER M CNEEH OT HEND, HEMHHEET HEAPACTAETE HE 20 KER. He-
nofok — 3843T0K HEPBHOIA CUCTEMEl — NOMEHEETCR NOO 3ETO08PMY, W Epas ar
CMbEZIOTCH, ODpaIveTeR HEDBHan ToYDKa. Bos OCTANLHAR JKTO0S0ME — 3a4aToK
KOMHOND INMTENKA, Ha 3T0R CTa0Ms9 Iapoabill HOCHT HAIBAHIE HEADYITH,

Cn¥HHEA 4YBCTh SHTOOEDME!, PacnNOnarauwulascs HEnoCpeE0CTEEHHD nog
HEPBHERS 343 TEOM, OO0CoOnNASeEToR OT OCTANBHON SHTROEDMBl W CEODaEYUBEETCA
B NROTHLIA TR — ®opay. M2 ocTAEBEWSACA Y8CTH 3HTOOERMBl PAIEMESETCR ME3D-
LEDsA3 M 3NWTENWA NMWEEIPWTENEHOND kakana, JansHefiuas oud=peperum-

PHEES KAETOK 3800008 NEAB0MT K BOEHHKHOBERMO0 MEGrORIACRIEHA B TH0H3-
EOAHLL 330 0abILUEEL NHOTKOE — ORrados 1 TEEHER KaK CaMOors 3apo0pIL0E, Tak
W BHE3APOSLILSEBLE ORrAHOE ¥ NEREMY HO-HAIEMHEX MHBOTHEX — BMHWOT (pan-
TITHA, MTHL 1 MASEDMMTRIWNE ) (prc. 7.6).

Pue. 7.5. OOpa30EaHHE KOMNNEKGA DCEERY ORTAHOE ¥ TEHUBTHREA: A — rBCTpYNa
{nomepesqHeR paspesl b, B — QopranpoBEHHE HEPBHORA TRyDen: B, T — cbpajocaanme
HOPAk, EWLLESHOR ToyOKW M TRETESND JAR0ALILESEOND NWCTEE — MES0AEps; | — 3=T0-
AepMa; 2 — 3Togenks; § — SE4ATOR MEs0RefMbl § — NONGETe TACTRYIE | FACTPHOWENE),
5 — HepeHaA NNACTHHER] B — ¥0p0a; 7 — HepeqHan Tpyhea: § — aTopuYHENR NoROCTE TN
{uenomM); & — rMesonepneg; 10 — KsEleqHan TpyOes;, 1! — NomdcTe SHLLKeE
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7.2.4. Perynauma amBpruoHansHoro pa3zentua

Eak My yRE PACCMOTRENRM BRLLE, METEQWMANEHES OCHOBR ANS PEryNAToEHER
MNPpOoUSCCos, COIOAKILLFE M3 OpraHMamMa He DecthopasaHHyD MACCY KNETOE, 8 XOpD-
LI COMESCOBRHHY CHOTEMY DRTEHOE M TREHEH, SaKNa0RIE0TCR E1ME B OBOMEHE3S.

EnaronapR HeonBopOOHOCTH UHTOMNS3ME M0 COOSEEEHNE PEMYNATORHSL
AreHToR, B TAKHE HENENSMBLWLIMESEMOCTH WMTOMNA3ME B NpoUecos apobnaHng,
WPHE, ofycnoBnMBEWME CHHTER BETVBATOPOE W HHTMEMTOPOB SKTHEHOCTH ME-
HOB W BREMEHHD HHEKTHEWROBAHHEE PRMYMATOPHBIE &Ny, DKE3LBROTCR B PE3-
Hhlx KNETEAX 2apoasaua. B koHue napuona apobnades v HA CTAEMA PRHHEN ra-
CTEYNE HEOOWHAKDERE PEryNATORR B PAIHEX ENETEAX 2E000RLUA 3ECNPECCHpYy-
HIT PEIAMYHEIE FPYNNE FEHOE, ONPEOENARA TEM CEMBIM HAYANEHEE NPU3HEKW
oudpEpEHUMPOBKY KNETOK B PAINMYHEH HANpaeaneHuax. [EHbl «NepEWYHDE
OucphEpEHUMPOEKM: KNETOR, OEYCRDRAMBEILIME NYTE PASBUTHA KNETEW W 28
MOTOMEOE, ONPELENFLILWE GoH CHMMETEMM DRraHd3Ma, B B0 DHEPa05, AKTH-
EMPYIIT MEHKLl CAROYRILLWE 3TAMNODE PEIAWTHA.

ImbpHoHaneHas MHAYEUMA. Habmonessn 38 onnogoreopEHHOH ARuUSKneTEDE
NACYLLEK MO3E0NHMA NROCNEOWTH MYyTh DEIENTHAA KNETO, BXOOALLMY B COSTEE TOro
WM HHOMD YECTES 3apoisnus. OrE3anoce, HTo CTROM CNRERENEHHEIE KNETEW, 38-
HUMEKILLME COOTESTCTEYHILWLEE MECTO B DNAcTyna, O&0T HEHEND CTROM Onpege-
NEHHEIM 3E4ETEAM GIraHOE. ¥OAN0Cs ERACHWTE, EBEME MEYTINL KNETOK 3ap0ak6IUa

<



Mhasa 7, MHOWBAIyANLHEE PasaUTHE ORraHnIMos faHTOrEHeI)

B>

LANT HAYAN0 HSDEHHA ‘I'Fl'glﬁHE. L0D0E, MEI0NEDNSE, KOEHORY IMATENAK, A poT
EYNETARWROGRIHEE KNETOK 3a0006ILUIE BHE DN EHN38a 1 wiro} He MERAHECIHT K -
MWRHEIHARE TWMAHBE TEARGELN CTPAYETYD, KOTODRIE MOTK Ol OOOAI0EATHCA 143
ATV KNETOK. “en ¥e Bu3blBASTEA NRSODDAIEI HE TEX MM WHBIX KNETOK ZA0005 -
La B KOHKETHRE TRaHA WA Opramn?

JocTimeHne AMEDHOHATNBHBIMK ZAKNA0KAMN — TRAHAMK OO0CTATOMHOR KNE-
TOYHCGHA MAGCCH, IPENOCTH, CNDEOSNAIRLER BOIMOEHIGTL CHHTEIA PEMYIATOER-
Hbdx MOMEKYN, M KAMETEATHRRCTE 008 BOCNDARATHAR DEryNATORHLbIE CTHMY DR ol
YOMOBNAERET CRe Ly RHAE 3TN B PUOHANRHOR PECY AL MY TEM WHOY KL,

HAenarKe 3MOPUOHRANEHOR MHOYEWME Oeino otepaTo 8 20-0 rm XX 8. HeMeU-
e ansbpronorom I IWnemasom. Ha cTanMm paHHEE raCTRYNLl OH BRIPE3AN 38-
SETOR XODO0 BRSCTE C YI4aCTEGM 33HaTEd MESOOEDMbl Y OOHOMD Jap00biilg asd-

DHTOOERME

HeayunposaHHsie Me pasmibie
CTPYETYE CTRYKTYRis

—
Pure. 7.7. Sra0psoHANEHAR WHAYKEMA. Crena onsima [ LLneans no nepecagxe
IAHATEA NOPAK
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PBRA ¥ NEDECAIM SN0 ODVTOMY IZPO0ALILY MO 3K TOMEDMY, M3 KOTODOR 050 -
Ha BbiNa PaspUTeCA Koma (pnc, 7,70 B MecTe kOHTARTE NEDecameHiero yacTea
[ EE'I'D,D,E-pMﬂﬁ W3 3d4EATEE KOEHDID anaTends Yy ETOROra 3apogblilla BO3HNENS
OONONHATENEHERA HEPBEHARA prﬁr:a. H W3 YYEOr 3E4aTea — TRaHCnnaHTaTd —
pEIEMEANACE X0POE W Ma3nnapma. Boe nonomHnTENEHES CTRVETY PR 00paIysIT-
CA MHOMARMT SHAMCTWYHBIE HODMANEHD DAIBHBRCLLMKCH 0DDAZ0BIHWA IAD0 a6 -
Wi, TAarRDE BAHNSHAE GOHOTD 334aTED HA OPYITR, NDW KOTOR0M NepBsii — wHiye-
TOp, ONpeOenfeT HANPpaEsneHWE pPEIBATHAA BTOROND — KOMNOBTEHTHOCTHOND,
MMM HEABAHIME 3001 OHE TR WHTINL M.

HAackonbke BAEHYID POMb WIPEeT SM0DUoHANLHIR MHIYELWA B DAISUTHA, M-
EASLIBEIET CNEYIOLMA ONBIT, ECNM Ha CTAOMM PAHHER FACTRYAR NONHOCTHED Y-
NUTE 334aTOK ¥OPMd6, TO HEpEHan TPWDES COBCEM HE DAIBMBAETCH, JxTOOSRMA
HE CMMHHON CTOROHE 33poabILE, M3 KOTopod B Hopse ofGpasyeTcs HEpEHAR
Tpyfea, nuduboapEHLMPYETOR B KOMHEA 3NUTENMN, ¥ TRKDH 3apoakiu norubasT.

Moy DANGHEAIES W3YYEHHE DAIBHTHA 32P0AMUEHE OKAIAN0CHE, 4TO 334aTOK
¥OPMLL HE TONBED NPEOCTAENAET COBOR MHOYETOD HERBHOR TRYDKK, HO W Cas 109
CROER JMPPepeHUHMpOssd WY RAAETCH B MHIYLHDYMLEM BOA0BACTEMM 00 OTO-
POHEI 334ATEE HEPEHOW CHCTEXMBL. B0 BpeMA SMOpUODHANEHOM PASBATHA MMaET
MECTO HE OOHOCTOROHEAR MHAYELKA, B B3aMMO0SACTEME YaoTad 3apoOsiua.

COBPEMEHHBIA ITAN MIVEHAA MONBKYIADHBK MEXSHWIMOE IMBPHOHANLHDR
MHOVKLIAW H3YaNCH B0 BTOROR NONoBrHE B0-x . XX 8., Koraa, Gnaroiaps pased-
THHY MONSKYTIADHOR BUONOrMM, YHEBHEM YIANOCH CEAZATE MHOVKLMOHHBIE 0.
UEccel 1 anphepeHUMPOBREY ENETOE C SKTHEALWEH MNW NoOEensHues padors
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Pig. 7.9, 3lpHOHENBHER MHTPELL NPE Da3BHTIAN N84 8H

HIpaaens8HHeix rTeHoe. Hexomopee Gengy, CHHTESMPOBaHHEE B Da3yNeTaTE S8G-
NPECOUY OTOELHEX NEHOE, Ka38NHce CNOCOBHBIMK DEryNAPOEETE SETHEHDCTE
Ly FeReR, OoREARYE B DE3EATIAN LENbIE KECKRAL MEHETHYESCEAR NDOTDane,
AETHENIADYOLLAR MOH EnDeCoH Dy OLNE YT 0pyTra.

MnmocTpypoEaTe KACKAOHENN ¥apakTER NPOUECEOE SMOPHOHAENEHONA MHTYE-
LM BOMNHO HA NPUMEPE PA3BWTHA rNazd (prc. T.B) wnn neysenw (puo. 7.9) v no-
ZBOHOYHEX ¥UBOTHEY. BRpoCT BTOPOrD MO3rQeEoro nMyaelps — rna3doi Gokan
ABMASTER M MHOYETOROR MO OTHOLWEHAK E NDANErEWUER 3ETOOaRME, AEFARILLER-
CA HE 3TOM ATENS KOMMNETEHTHOR TEAHEK). PEaynsranom MHOVETHEHOMD BO3OSE-
CTEMA SENAETCA gHiEpepEHUMPOEER KIGKHOMD 3NWMTENWA B XEYCTAMME, TOrEyHE-
LWMIACHA BHYTPS Tana. Ha cranyilam 3Tanse e opsaupyiolLMAcA XDy CTRNKE Bld-
CTYNEST K&K MHOYETOR Mo OTHOMUSHAED K CNEgYRWEHA NopUMKY 3ETO00ERMENEHOM
ANWTENWA, HANPAERAR B PA3EATHE HA 0Opa30EEHKE POraEHLEL

Taxusa obpazom, 3s0pUoHANEHAR WHOYKLMA CONPOBOMOAST BECE NPOLSCO
AMOpHoreEHeaa, NPWYEM NPEKTHHECKH KAXORA 334aTOK BNARET HE APy oA, anpe-
LENARA MyTh S8M0 PE3EMTAR, KM CAM NOOESRrEsTEA MHIYLWARYIOWEMY BO308RCTENKI.

B HacTosmues epemA GONBWCE 3HAYEHWE B ONPELENSHNH MOphOoreHeTHYE-
CEMX NPOUECCOE DEIEWESDIUEMCA JAPOOLEILLE NPHOART rOMe03HCHEIM TEHEM,
PEMYNHOYEOLWMM PI3EWTHE BHATOMWAMECKHMX OCODEHHOCTER CarsMeHToR Tena
{prc. 7.10). NepeoHaYENEHD OTERRITEE ¥ Apo3otdne, STH NEHE BNOCNaacTEIm
Grny 00HAPYHEHE MPEKTMHECKM ¥ BOEX =WBRX OpraHwamos. Fx cMmeicnosan
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FomEoaomMEHHELR e, —
EOHT RO PRI T Pic. 7.10. MpeonspMasHan
CPELENERHOND CETRSEHTA PEryNFILAA AHATOMAISCE X

GooleHHOCTER CErMesToR TRNA.
Mamsl, KOOUPYILWE PRSEHTHE
CRErEHOB HA NERELHE-SROHSA 0CW
TENA, CHOLHE Y ABEH KO TOHO X

W MJEEOMATRID LAY

[EHL, T,

TN LS FOHTEOREYOLRe

PRAZBATHS MBpaaHEND PAEEATE BEsaLHOTS
AAAHET OTHRM0E

gl SWBPUOH MW :ena A

YACTE ONPEAENSET CTRIYVETYRY GEnKE, NomyHHBILIEND HAZBEEHWE MOMEOIINeH ., YuaE-
HhIE OOES3ENA, YTO PAINHHHEE MMEOEoMEaHE HMEDT cneuwdu+ECKDE cpom-
CTED & ONpegenéHHem yHacTeam JHE. AkTisnpyiowan TRaHCEDMNUME GyHELMA
MOME0O0MEHOE MOKET GRTe MOoAMIEMPOREHE WX E3AMMOOERCTEMEM C ODYTH-
MK PEMYIATORHERA SENKOELIMKM MORECYNE M.

B camom cropom BpEMEHH E PEMYIALMK 3MEpHOHANLHOND PE3EMTHMA NPWGO-
EOWMHAKITCA OpMAPYIOLLHMECA HEPBEHAR M 3HODERWHHAR CHCTEMEL.

ONOPHBIE TOYKIA

| "_..i C sGrBHTA DIEIFI'E:}D-EEHHH AWNOTR W B0 BEXDLA M3 fFUeEsn oDONOHEE Mnd PO OB HAR

NP0 oEaSTCs EEpﬂ.ﬂ.HI.IJE'BbIFI nEnwdn,

® B apGpeoHansHos Naprone NpEoUciiEaT yESmaussHdE SMCNE KNeTos, a JaTer | Hx
nespbhapELEpoaKa,

] 'GFPBLI.I-'F-EI-.I'I-'I-EBAJHFI ENeTOE 3000 LILE NEABEDLAT K NoAEREHAH M pakL TEAHEE H Qprai=
HOE .

® B NsoUEtce mﬂﬁpumr!uﬂm PASEMTIS TEEHW IAQOOBILE ORAILIBEOT EMAHKHE
ARYT Ha Apyra.
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—”Cjnmcm M 3ALAHWUA IR OBCYMOEHUSA

< BOMPOCH M 3ABAHVIA ANA NOBTOPEHMA

Y1o Tagne A0DHOHANEHOE PAIBWTHE EHBOTHERE T
HE3IGETE CTALMK BBPHOHANESOND PAISUTAR MHOFOKNETOHHER MHEDTHRD .
CxapakTeprEyRTe Nepron SRofneHiE.

BB K=

Yar apofnesma oTNHHagTcn OT MHTOTHYSCEOrD QanSHHR ENeToK B300cikiX MHEOT -
HEalx 7

Kak ofpaaveTor OByCRodHEIA 3apnnes?
Kakee SEPOOEILLEERE NACTEA OOPasyaTen B D008 SMOBpHMOHANBHOND PEISATHAT

=1}

Yo cofiod NpencTaEnRET ¥ B Y BupasasTes owi=beparwposra kneTor 8 npo-
Ueros AR pROHANLEHIE DA3BRATHRT

2 Yo Taxoe SMODWOHANBEHAR MHAYELHAY KAk MOHD AOKASETH, WT0 SASATOE Q0s0ro
OErasa BENWABT Ha A5yToR B ONRPESENIeT HENPaaesme ero PasaMTHR?

3 Dudwm CEMOSTENLCTEYET MSADNOMAA 23000 LILIBRRY AMCTRORY

7.3.; NocrambpuoHansHLIA NEPUOA Pa3BUTHUA

B msomEHT pOoEOSHKA MK BeEDOS DRFAHMEMA W3 SELEER ohonoYeK
ZHEEHYMBAETCA SMOPHOHANEHEA Napno padeumrs. NocTamipruoHansHDe pas-
BMTHE MOEET BhiTh NPAMBIM MAM CONPOBIXOAATECR NPEADSLUSHWERM — METEAMOD-
grozoes {OT rpey. mathamorphiosis — NpEBRaLUEHKE].

Mpw MpaEMoM DEIEHTHH 13 ARUSERR OGoNoHER KNK K3 TENE METERK Bhixo-
AMT DPraddsm HefanblUxy PasMepos, HO B HEM 3AN0XEHE BCE OCHOEHRE Opra-
Hel, CHOWCTESHHEIS BIQOCIY HHEOTHOMY. STO XapEKTEpHD OAA NPEECHMEIKE-
LMECA, MTHLL. BNSEOMTHTEHHLME.

C Buonorm4acki no3uupil nocTaMEBRUOHANEHOE PAIBUTHE MOMHO NOGPAE-
[ENATE HA TRKW 3Tana.

MNepewd 3Tan — OOPEnpooyKTHEHRR, KOMDA CaMOSECNPOMIEE08HWE HEBOE-
woekHO, MPOMcCR00UT MHTEHCKHEHEIA POGT ORrAHMEME, CTAHOBNEHWE BTD PITMK-
HECKDNH DPrEHWEALAKA ¥ SU3M0NOTIHECKOR BXTHBHOCTH. MOBT AXTHEHDE 1 MHTam-
NEETYANBHOE PAEIAATHE, DEyH¥EHMEe cnocoSam oodemK NAWK 1 2EInTE OT Bpa-
roE. AKTMEHD PEZEVMEAHITEA AHEOKPWHHAR, HEPEHAA CHOTEMB] W AP,

HapsplUEeTo AOPENPOOYETHEHEIN 3TAN PAIEWTHA NONDELM COAPSEAHNEM.
HauuHADT NONHOUEHHD SYHELWOHWPOEATE NONOBLE ¥ENS3E, NEPEAHHLIE NOND-
BhIE KMETEM NPWUCTYNEOT E JansHEAWLEMy PpaasnTin, 00DasyiTcA 3pense rame-
Thl. ¥ MHOTMY HABOTHRED NOABNRHITER ETORAYHEBIS NOMDELIE NEW3IHAKA, fopsapy-
HITCH CTAEHOAQRTE MOAOBOMD NOESGEHWA.



CNEMYIOWHA, PENRPOOYKTHEHWR NEpuel XapaxTERMIYETCA JaBEDILSEHEM
POCTE, PECUSETOM HIMYSCENE ¥ OpYrax BOZMOEHOCTEN opradnasa. Mndt ax-
THEHOE CEMOEOCNPONIEENEHME. ¥ DOMBIIMHCTES BHO0E OPTAHWIMOE OHD TECHD
CONPAREHD © ONPeganiHHbBIM CEI0HOM MNI0A, KBK NPEEANG NPEOLECTEYHILLFR
HAWDNEE ﬁnamnpun‘rmv G TOMER JDEHAA NALLERME DECYDCOE NEQMDOEY. Tax,
HENDHSET, KMUIHDIE MASKONUTAKMUWE, MEbIFYHL W EONBITHRE CRe0HeR Nonocn
MNPOWIBOEAT NOTOMETED B KOHLE 3MMEl — HEYANS BECHBL. KNECTh X8, MATIHILWM-
BCH CEMEHEME MINCCEMEHHEE DRCTEHWA, BRBOOAT NTEHUOE B CERSONHE SHUMEL.
B oforx cmyyaas Monoas B Haubonswed cTeneHy obacnaq1aHa muwgEEi.

dameplEaTCH I:I-BHI:}ID.H.\'HH'I-HHHIH NEPUOL KTHMAKCOR (0T RaT, CHMEax — necT-
HIALA, yBAOAHHE), ﬂtﬁpaannamt& TadET CTAHDEATCH HERETYNADHBIM B 3ATYHAET,
CHUHAOTER TAKHE M QAINHECKHE BOIMONKHOCTH ooob.

NocTpenpoayETHEHER NEQpHOE B GHESH NPUEOLEe, KAX NPEEWN0, HENPO0nn-
AMTENEH. CEA3AHD 3T0 O TEM, 4T0 ocnabnedHnas duawyackn ocofs B YCNoBMRK
HECTEDR KOHEYDEHLWK HE CNOoCcoDHa ANUTENLHOE BREeMA oBeCneurpaTs Cela nu-
LR, MBeKTHEHD NPOTHROCTOATE BRAraAM WM, B CAYUSE © MMLLIHKWKaME, Hiefna-
FOMPAATHRIM YONOBRMAM EyaEanwail cpeak M BCckope norwbaar.

EraropapA AEATENEHOOTIA YEN0DESKR (COANSHEE 3FNOEEOHHKOE, SAKAZHUKOR,
NOAKOPMERS OMEMY EWEOTHRX W T. 4.) CYLACTESHHD YEENHHWEAETCA NPOOonmM-
TENBHOCTh MHIHH OTRENBHBX NDEOCTARMTENSEE MHONHK BHO0E NWKAY $HEOTHBbIX

Mo HETTD A A OR AGETHIMEDHONIALHOM PATENTHN M3 G008 BLOGAWT fu-
YMHER, OOBIMHO YETROEHHAR NPOLWE BE3POCIETD BMUE0THOM, HD MMESOLLEAR Ceg-
ENEHEE NHYMHOYHEIE QpTaHb], OTCYTCTEYVEILLME BO B3RO0 COCTOAHMK. JTu~muH-
K& NWTASTCH, PECTET, ¥ OO EPEAEHEM STH OTaHbl 2AMEHRIOTCA OpraHamMu, Ceod-
CTHEHHBBAM B30 NBIM HABOTHRM, B oTom 1 COCTOMT CY T METﬂHﬂlﬂd}Dﬁa.

PaanauanT Henpasmoe NoOcCTIMBDHOHENEHOE DAIBHMTHE C HEMMHLIM KW NoN-
Hein MaTasopdodos. Faafapém HECKDNLXD NPUMERDE HENDAMOD TOCTIMOH-
OHAMEHIN PAIBHTHR O REMONREM NResndweqres. ¥ Bcupnui [Thn Xopnoswe,
noarn  JIsuHOSHHO-R0paoese) obpa3yaTtca nEYuHER, ODNanawiuan BoamM
QCHOBHBIMA NMIMIHARSMA HODO0GELE KHMBOTHRX — XODOOHA, HERBEHOR 'I'D','EIK'I}*IH'.
®ADEPHBMA WENAMK B rnoTEe (puc, 7.11). Mwsrbka cooB00H0 NNABART, JaTem
MNPWERENNSETCEA K KSEQE-NED TEERADA NOBEREHOCTH HA AHE MOPS W COBELIEaT
METAMDEOE. ¥EDCT WCHEIEET, XDREE, MbEILLE, HERBEHEA TRYOEE DEcNananToh
HE OTAENGLHEE ENETEW, DOMLILEA Y8CTe KOTOPRE darcudTHpyeTen. 0T HepeHDHE

—
Puc, T.11, Meramoppos v acunoam
CONPOa0EAZETER WITDOLIEHEER

COraMH IALSH BEN0CIOND OprarIsa

<03
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CHCTEME NAHAHKEN COTASTOA NWWLE MEYNNE KNETOK, OAKWLEA HEYAND HEDEHOMY
vany, CTROBHME TENa BIPOCHOR ACUMOMH, BEOVIER NPUERENNEHRLR 0Bpaa
HMMBHH, HUCEONLKD HE HANDMAHIET OO HE S20Thl QPTAHMIALKA XODN0BX KH-
BOTHBIN. TONLED 3HAHWE CoOGEHHOCTER CHTOMEHE3E NDEEONAET ONPEOandTE CH-
CTEMATHWYECKDE NOMOHEHWE BCUMONE, CTPOEHWE NMHMHEN YKAILIBAST HA NPOMG-
B OEHNE W OT KODOOELIE MAROTHRX, EOTORLIE BEEE CROGONHBA O0pas KAaHK
B npouscce setTaMophoss aCUMOME NEPEXOOAT K CHgRYeny odpazy muadun,
B CBRIN G YEM YNPOLWASTEA MK OPraHnadan |,

Jvsuboqnan popra adeivi — ronosacTve, N8 EOTODOND XapaKTepHb
#ABEpHLIE WEnW, GoxoBan NAHWA, NEYXEAMERHOE CEROUE, GOMH KRYT Kposo-
ofpawaHna. B npouscce mMeTamophoad, NpovMconnALers nog BNEAHMER Mop-
MOHA WATORAOHDR HENE3hl, PACCACHBAETCA XBOCT, NOBBNAKDTCH KOEHEYHGCTIA,
HCHEIET BOKOBAR NUHAG, DIBHWSI0TCH METKWE 1 BTOROR KPYM Kpoaoobpame-
HHR (puc. 7. 12). PRg 4epT CTROSHWA MnosacTHEOR M pelb {G0KDBEEA NWHKMA, CTRO-
EHWME CEROUE M KPOEEHOCHDN CHoTEME, XabepHes wend) cxomw. ChegnBaTENk-
HO, N HENGAHORM METAMODPOIE IAMEHE MFYAH0YHBE ODMEH0E HE3 CTRYRTY DG,
CEORCTEEHHEE B3POCNBEIM HHEOTHRIM, NPOHMCKOOWT H83 NpEXpILBHWA AETHEHD-
ro NATEHKMA W NEPEMELUEHHA B cpeae ofbutaHdung. MNocne asepueHya HENDnHOr
METAMORPRO3A 000aYeTCA HEDONBINE GTAHNAM, HMEHUWA YEpTH BIpoCNor

Merasopdans

| . III'
AduEknETEN @ N ik
CnepsARTo30Mk AuroTa =

b pUoHANLHOS PAIBHTHE

I -
Pie. 7.12. Ha3HeHHs Lk NAryis | cnpasa — wMeTasmopdhos)
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Puc. T.13. CTammH MeTanmopsosa v syea-nnaeyHga
h — nisuexa; B, B — gywonka) I — a3pocnas ocobs

HEHBOTHOMD, OOHAED NPOXGOUT HEKOTOROE BREMA (Y NAMYILEeE — 2—3 roga), npe-
WA weM 0C000 CTAHOBMTCA CNOCOGHA K DaIMHOREHNHE,

Mpssepos HENDEMorD MOCTIMGOMOHATHRROND DASANTHA © MOMHLE MeTa-
MONDOFOM MOKET CIYAHTD DAIBHTHE HaCexomMen (puo, 7,13} Mveenuut Gado-
YEK MOM NAYHMHEN CTDEKD3 PEIK0 OTAMYSIOTCA N CTRoeHng, ohpasy ku3HM
W opene oDUTIHNA OT BIPOCHbK ODFaHMAMOE, KaK 11 B ONUCaHHBIK BbILLE Cy-ams,
NAYLHED CEMA NMWTIETCA W DACTET, HAKAMNHMBAA KReTOMHB R MaTEDRMAN 1A ANk
HERLLLE NPEBRALLEHWR. QOHAKD Cak METaIMODEoT OOYLECTRASTCA Ha CTANWM
KYROMKH, M 3TOM SKTHEHOS NEPe0BUsSHWE B CPELE M NHTaHWe 0colin npekpa-
WiAETeA, Ma KyRONKW BLOO0HT NOAHOLEHHESA NONOBOANENAR HopMa — WIAND,
CIOCORHAA K AKTHEHOMY DRE0H QS EHID,

Tarki 0Opa3a0M, METAMODMOI CARASAH © NEREMEHOR ODDa3 RATHN, Ce0
OBUTAHIA M MCTOUHMEOR NATAHKMG, Kpome Toro, CeoBonRosuayilpe NEuduHle
MRUEREMNEHHLE WK NEEAIMTUNSCKHE MUDOTHRE WIP3NT BAXHYO PONL B paCCe-
NEHEH BA0E. Caedd oBpaza KH3IHE 1AW CPEOL O0MTAHWMA B MDOUSCCE MHIABK-
AYANEHOND PAIBATHA B DEIYVALTATE TON0, YT0 NHSHHOYHBIE SOpME HEROTORbK
WHBOTHEN MHEYT B MHBX YONOBMAX 1 MAMEIOT OPYTHE MCTOMHAKK NATAHMA, S
BIPOCHEIE 0000, CHANART MHTEHCHBHOCTE S0phdsl 33 CYILBCTROBAHME BHYTDM
Ba,
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Tabanuyga 71

FARMCHMOCTS NPOAONAKHATENBHOCTIA HATHA OT LIATENEHOCTH PO
GopeMEHHOCTIA M AOCTHHEHWA NONOBOR JPENOCTIA Y MASKOMMTAKLLMX

MaxcrMansHan AneTensHSTE ﬁnqu:ru&u‘yn—
Bun NPCASNAHTETL- BEpEMEHHOCTH, NEHWR MONOBORA
HOETE MHAIHM, MEC. MeL IPEAOCTH, MEL.
HEnoBeK 1380 ' 9 144
Mupmickwi cnou 240 21 156
IWnranan e - 534 B - 120
Momawuag cobaka I 408 2 E
-l:pyn:-luﬁ DOTETRIA | 3_51:} Ei l;
CEOT
Kouka 335 i 12
CBMHER 324 4 4
Osua . 240 5 |l 7
Mopckan canmKa - o0 2 4
Eponek gomansHai [ BS 0.7 2
Pl 42 . 0.7 1.5

MNocTambproHansHEE MEpWOD, PAZEMTHA HMBET PaIHYHD NPOEONEHTEb-
HOGTE. HENpUMER, NWHHHEN NOOSHOR ¥ueyT 2—3 roga, a vs vMaro — ot 2—3 dJa-
CoB oo 2—3 AHed, B 3AEMCHMOCTH OT ERA0BOH NPHHEaREXHOCTH. B Sonswmmg-
CTEE #& Chy4a8E nocTambproHaneHsR Neprog Honea NpoOooNENTENSH.

¥ MNSKOMUTENNGWE 1 48N0E2KE HEONDNSETCA MABRCTHER JABMCHMOCTE Mpo-
OOMAHHTENEHOCTH XU3HW OT ONCMTENSHOCTH NONOE0ra CoO3pesaHna K BepamaHHD-
ot (Tabn. 7.1} OferMH0 NpoaonaEd TENEHOCTE 3XH3HE NPEERILLAET J0pEMmpPoEyE-
TWEHER mepnon oHToreHa3a 8 5—38 paa.

MNocTambproHansHOe PAIBUTHE, TAK ¥E Kak KM 3MOpHMoreHes, conposoxaE-
8TCH pocTas. PaaniyainT Heonpeaen&HHed pocT, NPOaomEaxLMEce B TEHEHWE
BOEH #F3HH, H ONpaaengHHBIE, OrpaHseHHBIR EBEMM-TO CRoEoM. Heonpeme-
NEHHBH poCT HEGNEDOSETCA Y QPEEECHRIE (ORM RPECTEHIXA, HEKDTOPER MONA-
CEDH, M3 MO3SBOHD4HRE — ¥ pelb, Kpeic. OoHak0 1ux pE3MEDE ONPaHMHMBRIDTEA
NPOOONEHTENEHOCTER] MHEHH ORrEHWaMoE QEaHHDMT BUOA.

¥ MHOME EWBOTHRE POCT NPEERELLASTON BEKODE NOCNe OOCTWEEHMA Nano-
BOM COZpEEaHAR. ¥ 4EN0EExa pocT 3akaHdveaeTcq £ 20—25 ropam. B ctapye-
CEDM #E Naprons NPMCEDaNT HEKDTORDE YVIMEHBUEHWS DEIMEDDR TENE, MIME-
HRETCA XEPAKTER GEATENRHDOTH SHOOERWHHL X283, NPEKPALLASTCH TEMBETOME-
HE3 # ocnatesanT yanonormHecEre GyHELMK.
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| cTagmA

Prafia

I—
P, T.14. Croncrad spbpsoHos ¥ Sapoibaiad NoSBoHOHHEE B0 THRM

MYNEeEaHHOID K, BapomM 5aK0na 38000MISERND CROCTAS: =Seslinpoms ofiteb-
OYSRENT, YKE ISR O Canibl DAHRHKY CTAOHE, HARSCTHOE ofilee cHMICTRO
B npagendy THias. CHOOCTED 3apo0sWsd PaaHeD CHCTEMETAYBCKNX TRYNN CEM-
AETEMNRCTEYET b 00UHOOTH M NPOMCAOXLEHMA. B naneHefiuan B CTROSHWKA 38-
OISR NDORERAKTCA NPHIHAKA KRGCH, MR, BHOE W, HAKOHEW, NDHEHREKA,
XAPAETEPHEE ONA GaHHoH oCobn. PaciosneHse NpWMa3Hakos SapoaeIUsi 8 npo-
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WG CCE RSB THE Hadhi BT ﬂﬂm,ﬂ-l'lﬂ-lﬁlﬂbﬁﬂﬂ JHBROFEHLER W GObACHANT HETO-
pHER PE3EMTHA GEHHOTD BHOE, OTREES0UER SE0MDLME TON AW WHOR CHCTEMA-
THHECEDA MOYNNEl XHMEOTHBD .

BonblUoE CHOACTED 3afIHILIER HA DAHHHE CTAOMAY DE3AMTAA 14 NORERE-
HWE PAEINAHWA Ha Gonee NOoO3OoHEE MMEDT CBEOE obbRcHeHre. HameHYMEDCTH
AOABEpEEHE ECE CTAOMM PARIEMTHA. MyTaumosHeil Npouscs 2ATPATMESET MEHE,
OBYCNOBNMBAOWWE 0CODEHHOCTH CTROEHAA ¥ OOMEHD BEUIBCTE Y CAMBE MO
Neix asbpuoHos. Ho BOZHMEEIWME ¥ PaHHHEX aabpHoHOs CTRYETYRE (OpEBHIKME
MNPWIHEKM, CEORCTESHHLIE OANSKUMM NpPSOEEM] WIPEKDT BRECEMES BAEMHYH POk
B NPOUECCHY AaNLHEERUETD DASAENTIA, K3k VEAZAH0 BhILE, S84aT0K $O0NL WHOY-
uMpyeT OBRA30RIHME HEPEHDR TRyEKM, K Bro yTRATE NPUEBOIMT K NPSERSLLEHED
pasEnTAg, NMpPeDnl OYHELHOHANLHOA BREHOCTH CTRYETYD, nﬁpa&ymwﬁcn Hek
DA HHAE CTAOWMAN, MHOMYACT2HHR, nnarm-l',- WIMEHEHNA HA DAHHWY CTaiMsy
0GEIMHO NPUEOART E HEOOPSIEHTAKD U THEENK, 8 M3MEHEHIMA HA NOIOHUX CTAOH-
O, SATDRANMBER MEHGE IHANHTENBHRE NDWIHAKKA, MOryT BT SAaronpuaThe 0na
ORraHM3ME W B TAKHX Cyuans NOAXEATHEIMTCA BCTECTESHHAM OTTO00M,

MNosenexva B 3MEPHMOHANEHOM NERKXOGE DEIBWTHA COEPEMEHHBIN HVNEOTHRL
NPWAHAKOE, CRBOACTEEHHBIX JANSKIAM MEEOKEM, OTDRAET IBONHEWOHHBIE ke
OB pAI0RAHWA B CTROSHMK QRraHOg,

B ceoEm paseMTUK OpPTraHnEM NPOEOOHT OOHOENETONHYED CTROHKD (CTROWR
AWNOTH}, YTO MORET DACCMATRMBETHCR Eak NOBTODEHME thaRIrEHETHYEC KGR CTa-
Oss NEREODRITHOA anMélel. Y BCEX NO3B0HOYHEIR, BEMMNYAA BERICIWIME X MPEECTA-
BMTEANSH, 3RKNAOLBISTCA XOQOA, KOTOREA DENSE 2AMEILEETCA NOZEOHDMHMEDRM,
d Y RN NDeRK0E, SCNE CYOHTE D DaHUeTHEEY, NO0D0E OCTARANRECE Ha BCKD MHIHb,
B xope ssBpUOHANEHOMD DES3EWTHAS NTHL, M MABKONATIHIWMY, BEMOHEA Yeno-
BEES, Y OPrEHM3EMa NoABNRNTCA ¥ahepHEIS IWENK B MOTEE W COOTESTCTEYEILME
WM NEPEGRoAKA (pUe. T7.15). @akT 3aknaf-
KW ®a0apHOr AnNnapars y Sapoasiuei Ha-
FERHEN NOZEOHDMHEN OELACHRETCA WX Npa-
WCROABHHEM OT DhiG00BpasHbIE NDE0E0E,
Oruawny xkabpany. CTposHue Cepaua 4e-
NOBEYECKDONo Japodblila B paderi nepM-
Ol POAMPOBAHKA HANOMHUHAET CTROSHKE
STOM DRrEHE Y Peif — WMEeST OOHD npeg-
CEROME W O0AH MENR0REE, ATankl PARHK-
THA CEROUA Y 3apaibiila Yendpesa noka-
daHbl HA pHC. T. 16, Y Gezaybeix kMmO B AMmb-
PRORANBHOM NE0WR0OE NOABNRNTCA 3';.Iﬁh|.
JyBbl 3T HE NPOPESHIBAKTCA, GHH DaIpy-
LLESHITCA M PACCACHIBSHITCA.

MNpreEsnEHHEIR 1 MEOTHE OPYIHE NpURE-
pel YESIRIEAKT HA YDOKYD CBA3L MeExOy
WHAOWBMOVAMLHLIM PE3EATHEM OPFEHMEMOE  Pae, 7,18, Jnoctpoamas
M MX MCTOPWHECKME DEIEWTHEM. 3T CEAZE MukpobOTrpsbne 3apoasaua
HEWNA CEOE BRIpPAXEHWE B OHOMEHETHYE-  YanoBoEd
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Puc. 7.16. 37ans pasawTua CRpOLE v 3apoisiua Henoassa (A—I)

CROM FaR0HE, CHODMYNIMRoBEIHHOM O Mionnepom 1 3. Mekxenes B X 6. «OHTO-
FEHES [HHARFHIYENEHN0E DATERTHE ) KaWIoR 0ColH BoThH KPATKOE M BHWCTROE 0=
BTODEHAE JRANOMEHEAT (WCTODMYECKOND DASRHTHA) BiAa, K KOTODOMY 378 0000b
OTHOCHTCR,

BOnNblUOR BENAL B DAIBATHE DHOTEHETHHECKOND 3AKOHE BHEC DOCCHRCKNMA
YEHBR, axanemng &, H, Cesepuos. M Ouing yCTARCENEHD, 4T0 B WHOKBMOYaNb-
HOM DEIBMTHN HHBITHLIX NOETOEMOTCA NpKIHAKK HE BIDOCNLIX NES0K08, 3 WK 33-
[oOpeR. DUioreHes DACCMATIMBASTCH TENEDL KAk WOTODHSECKMA PR OT0-
GpaHHbE BCTECTREHHBIM OTGO0M OHTOTEHEIDE,

OMNOPHBIE TOYKW

K. Bap cipopaynHpoEAN 3AK0H Jap0ALILUSERND CHOOCTER: «JaD0SHILIN NPORABNAKT
wapecTHoE ofWes CHoOcTEC B Npagenas THNas.,

& Ha RN HBL 3TANER ﬂ'lv.lﬁ-l:ll.'hﬂl-l.ﬂﬂbl-ll:lrl:l PASEATIER BOSMOGKHD NOASNSHWE HOBL
MEPAEHAKDE,

B asmessHin Y 3AR0AEILER MOMYT HOCWTE XADAKTED NEPECTRORKN, HAACTPORKY 1LiW
MOAHOR 3AMEHS! NPEQKOEOND MPWAHAKE.

& oo, Monnep i 3. Nekens cHopMyNIHDOEaNn SHOTEsaETHHROKNA 3akns; «DuToraHaa
Ea#L0R Go00e BOTE ERETEGE W GHOTROR NOBTOPEHWME RNOreHE3a BUOA, K KOTORDMY
ata oooie OTHOGHTCREY,

—s
—H—@ﬂm M 3ARAHWA ANA NOBTOPEHMA >

1 MpUESQUTE NOWMEpPE CXOACTEA 4EAT CTPOEHAR Y 3ApOALILLER PAdHal KNACCOE
MICAAGHOEHEL RHROTHE.

2 Yo maxoe ambprosEanpHaE QUaspreHLeE T

3  Oaare obEACHEHWE BOIMAEHOBEHER ¥ 3MODUCHOE COBDEMEMHEX MEROTHLE YapT
CTROBHWR, CROACTEEHMLIN MY JENSKAM NS0,
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7.5.: Pa3sBuTMe OPraHM3MOB W OKpYXKaloLasn cpeaa

(L Cpradnas HE MOMET XHTe BHE CPeas 00WnTaHwa. CTone ®e HEB O30
HO 1 DE3EMTVE OPrEHWEIME BHE OKPYHANWeH cpenkl, BHE haxTopnE, HE HErD
BOSOEACTEYHILME. NOpHUD M3BECTHD, HTD KYPHHOE ARLD MOEST PRIBMBATLCHA
TOMNEXD NMPpW ONPEoanEHHOR TEMNeEpaETyRe: Schk TEMNSpaETYRE OKRYHEAWER
Ccpensp GyOsT HMEES ONTHMENEHON, TO NPOUECC OCTAHOBMTCA. He medee easHA
THEGA XapAKTERMCTHED, KK WOHHWE COCT3EE B0kl AN BOOHBIX ORrEHMIMOEB.
Boes anpaM Hebe3pa3InvyHE KOHUSHTREUMA B BOOS MAM BO3OyXe KMCNopood,
YIMEEHMCAOND rasa W 7 0. B oTHoOweHKY BCEx Hao0xomuMEels YOROENME BOMHD M-
BOPHMTE O MAHMMYME, MAKCHMYRME M ONTHMYME, 3HEYEHWA KOTORRX 0nR 3mEpwo-
HOE PH3HEY BMO0OE OANSKD HE OJMHAKOBR.

B pazsuwmvd 3Ap006EIUE CYLUSCTEVRIT ERHMTHHECKWE NEPROOLL, KOT0A SMOpKoH
fiones YWYBCTEMTENEH K O8ACTEXID GreHTog, B TOM HMCNE NOSPedaauns aKto-
poe. 3TH NEpMinobl COOTEETCTEYHIT BOEMEHW 33AENA0KH HAWOONES 3HAYWMBD
npecbpa3osEaHnA TOM WAM WHOPD OpFaHa, TOH nae veol croTems. Crenosa-
TENEHD, GPraHWAM DE3EMBRETCR B YONOBEWMAK, XADAKTEPHEX A oCabal DaHHorD
BMOH, M EHE OMTHMANBHBIE IHAYSHWA ITHE EETOROE REIBATHE MOET HARY-
LLESTHER WM OCTEHABNWEATECH. HANPHUMERD, MTHLE W MBEXONUTAOWME ONA HOP-
MANLHOTD PAZEWTHA HyEOA0TCA B BuTamuHe D, komopeil oipaayeTtcs B kike nog,
O2AcTEREM yNETPEMHONETOERIX NYHER CONHUE
WMNM 38 OON#EH NOCTYNarts B OpraHiEM © NM- ;

Wied. HenooTarox BUTAMWHE CRYHEAT NPHHHM- * v’

HOH HEPYILEHHA OEDCTEHEHMA CESNETA ¥ OT-

CTEBEHWA B passnTin. Boneunsd pone 8 pe- '

rynaLMH NPpOUECCOE XUIHEOEATENEHOCTH
MIPEHT #En83k BHYTPEHHER Ccekpeuwd. Ha-
NEKUMER, HEOOCTATOE FOpMOHE WMTOSMOHDR
#HENe3Ll ENEYET 38 cobod saManneHue pocTa,
HEOOREIBMTHE OpyTHX OPrEHOE 3HODKQWHBOR
cHCTEMBl (puc. 7.17). MNMuTadve NnpoayeTam,
NUALLIEHHLIMY  HEFEMEHWMEE  BMWHOEMGCNOT,
T. 8. HE CHHTE3MDVIDLWMACH B OPraHNEME MIe-
EOMUWTEHNLNME ¥ HENOESED, THEXS NPUEDONT
E 3goepeks pocta (pyc. 7.18) ChenoHeHWsR
B X008 HOPMENEHOMD PEIEMTHA HEONKOSnToR
Y 3MORIBCHOE, NOOBAPrHY TEY OSAGCTEME TOKGH-
HECKMX @reHToE, M30RTOHHDR KOHUEHTPaU MK
CONSEA, HOHNIMPYIOLWEMY O0MPHEHHID W T. 4.

¥ vanoeEekAa HeGRArONPpUATHBIE BO3OEH-
CTEMA OpaOx YBCTo TAENE NPHEQOAT K Z3Man-
NEHKE] QPOCTE MNW 088 BO3HKFEHOBSHWH

Puc, 7.17. Bnuawme ropsaosos
WTORUIHOA MEmEan HA POCT
BPOXAEHHER YDOOCTE. K TAKMM BOAAERCTEM-  yng- A — jopMansHOS KEROTHOR:
AWM B NERBYH O4EpEfb HECOXOOMMO OTHECTH B — MMBOTHOZ G VAANEHHH
VYNOTREGNEHWE ANKOMMNA, HAPKOTHEGE, KYPE- W TosuoHof meneaoi
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Pwc. T.18. Bnuaudse naTadun HEn0NHOUEHMLIRKY G2nKamn 683 DOCT EpLIC: & — Kpsica
A NMETE DE3 AMUHROKFMCNOTE THERHA; B — T3 %8 Kpeca nocna n0GasneHud B RELMoH
manHe; B — xpoica Ha oueTe D83 aMPHOEHGIOTS Banuea; [ — T8 xe gpsica nocns
2880aHHR B DALMDH BANHR

HAE, & TakHe ﬂ-ECHGHTpﬂ.I’IhHDE MQARMEH 2 HBE NEKADETEEHR BN NPENARATOR, ArkG-
ok NPENATCTEYET NONHROUEBHHOMY WIACTHO KNETOK B NPOLSCOR Pa3BEWTHA
W CCOOEHHD TOPMOIHT WHELWADHANEHOE CO3PEEaHE HEPEHEIX KNETOR. KypeHHa
MATERH NPABLEHT K SaMa0NeHI DOCTE 3EP0aRILEE, YT 00y CADBNEHD TOKCIAYE-
CEMM BNAAHMEM OHMOKCA LS W ORCAOA YIeDo0a, CHIAKEHASM MOCTYNIEeHAR K TR~
HAM EWCNODOAA,; BOIHMEHOBEHMD BREOHK MYTAWWA, HADYILRHOWMK NPOWLSCChK
MMAHEOSATENLHOCTH BUE HE DOAMBLLEN0OCA DRraHNIMEa, COOBDALLWACA B Ta-
GaqHDM OBIME HUEDTIAH OTRABNRET HEPAHBEIE ENETHH W CIYHMT NPHMHYMHOR BO3HWE-
HOBEHWA ryHEUMOHANEHEN ACCTRORCTE. CREQyar NoMHWTE, HTD PEIEMTHE Op-
TEHMAME HAYMHAETCA ELE 3a000TD 00 DNNCEOTERCREHKA,

B MONoAoM OpraHWase ynoTpebneHue ankorong W KYPeHHe MOryT OKasaTh
KpanHe HeDNaronpuaTHee BOSOEACTEHE Ha ODpaIyvouIBecs raMeT. ¥ N
CHADHHBX K yNOTReENEHWK ANKDrona, Mpasnn Same, 4em y N0, B8y
Tpe3BwA 0Opaz AMMIHW, POEOBIDTOR O8TH © B0 O8HHBIMK YpooocTeamy, B me-
OHUMHCKOA NPpAaxTAKE 3TOT QaKT HALEN OTREMEHKWE B CNSUMansHOM T20MAHE
weBOoTHHA pelidnoks, T, &, pelenoK, 384aThil POOAWTENAMK B COCTORHHN (ba-
HEHWH,

QoHaxo HE CREgYET OyMaTh, 470 TPEIR0CTE HEOOKOOMMAE TONBKD B MOMEBHT
za4atvA. B noecenHeRHOR OEATERLEHOCTH MECTOD HENDESKE B 00WEeCTES, Bro CO-
LHaNbHERE AHEMAMOCTE, YAOBNETHERREHRME OT pﬂﬁ-l}'l'bl, BIANMOOTHOLLEHERA G TORR -
LM A B COMbE B0 MHONDM JARACAT OT 8650 TREIE0CTI MWDK CENOHREETH K an-
KOFOMHD, ANKOTONE, TOKCHYSCKHE BELWECTRA, @ B CCOOeHHOCTH HARKOTHEH npg-
MATCTEYT NOAHGMY BEBISENEHHED CNOCOSHOCTER YENDBEKA, MECAT WX B NEQKMOD,
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Haubones GRAronpUATHENR ONA TEOPYECTES, CHAAEDT KRPUTHHECKDE OTHOLWEHWE
K NPOWCDGALMKM CODRITHAM, O8N&8 PEAKLIWMED HE HWX HEAOEKBETHOMN.

Taewm obhpaios, Bo30SACTEMR HEONaronpuATHERX GEKTOROE HA ORPFEHM3M HE
OOHOMOMEHTHE, & NPOOONHSOTCA GAMTENEHOS BREMA M HACTO CRIIEIBAKITCH HE
TOMNEXD HE 300p0ELE YENOEEKE, HO ¥ HA PAZEWMTHH BIC NOTOMCTER.

CrnegyeT MMaTte B BMOY, YTD, HECMOTPS HA NOSTORHHEE MAMEHSHWA YCNOERR
BHSLWHEA CRE0E, ¥MELIS DRTEHWEMEl COEINHD COXPAHRKDT NOCTORHOTED CEOBMD
CTROEHWRA, NOKAIETANEH PYHELWOHANRHOE SKTUEHOCTH OPrados M TeaHed, du-
SMEO-KAMHECEIAX NAPAMETROE KNETOE, TEAHEBOM MHOKOCTH, KROEA.

Eak Bhl NOMHWTE, CEONCTED #WMBLX CHOTEM NOOOSEEWBATE NOCTOAHCTED
CEOEH BHYTREHHER CPE0H M DCHOBHEE YEOTh! NPUCYIUEH MM ODTraHUEaLHHE, HE-
CMOTRSA HE HENPERBIBHYK HEAMEHAEMOCTE NAPSMETROE DEPYRENILER Cpens, HE-
SUEANT roMencTazos. JeaTansHOCTE PEMYIATODHB CHOTEM — 3HODERWHHON,
HBRAYHHDA 1 HERBHDA — 08acnaqYHEasT COrNaCDESHHOCTE DUIHHMIAYECEWR e
AKLMH W TREDH WX YPOBEHE, KOTOPEN Hawbonas CODTEETLTEYET YCROENAM CyLLEE-
cTECREHMA. DCHOSY NMS0CTA38 COCTAENAKT HACASOCTESHHO 2RERSNNSHHLIE
MEXAHMIME!, CNOXWEILIKMECH B NPOUSCCE 3R0M0UMM. Mz 3thheETMBHOGTE BO MHO-
rord QNPEOSAASTCA COEQKYNMHOCTED MEHOE KA¥AOM KOHEDETHOM OpraHHamd,
1. B. reHoTHnoss. Paznoobpaszue reHoTUNoB B Npeaend: Bnoa oBwAcHAST MHOM-
EMAYANBHRIE PA3NWHUA DEAKLHH OC08ai HA DOHW 1 TE Xe BO3OSHCTENR OKQY®E-
HILLEH CRenk.

Mpstaepon ohluel peasUyH OPraHdsME Ha HEOGEMHBIE N0 CHRNE |k Npo-
OONEWTENEHOCTA EMNWMSHWA CO CTOPOHE CPeOsl CYEWT COCTORHHME CTRecca
{HENPpREKEHWA ). CToacs — 370 PEAKLWMA, PEIEMEANLLARCA NPY HEGNaronprATHLN
YCAOEMAR, OTEVUATENLHD ENWAKILLME HE MHEHEORATENEHOGTE, NMPH EOSHWEHOBE-
HWM yTRO3R HAPYWEeHWR roMmacocTasa. Mprn SToM YyOURWMBAETGA OERTENEHOCTR
GONBLUMHCTEA CHCTEM CRTEHMAME [HEPBHON, MBILLEYHODE, ORIKATEN=HOA, Ccep-
O8YHO-COCYQMGTON, SHOOKDMHHOR], ShYHEUMOHANEHBIE W3MEHEHWRA YEAZAHHLD
CHETEM HENPABMEHE HE NOBHILLSHWE CONMPOTHENASMOCTH ocobk Nno oTHoOWSHKD
K HabnaronpuaTHer daktopan. Mobunnaaws Boey 381WMTHREE SN OREFEHA3ME,
yoUnaHue oOMaHHLEX NPOLECCOs, NEpERACNPEOanEHHE SHERrE Ang obecnexse-
HWA HEWOONSE HEDTNOMHE HY¥N — ECS 3TH PE3KUWM, CONPOEOEOANILIME CO-
CTORAHWE CTRECCE, CROCOOCTEYDT PELUIEHHK TREHX MWIHEHHT BE¥HLD 33084, K3K
CTECEHWE GarcTEOM MMM OTPEXaHWE HANAOEHWS BREra.

¥ uypnosaEa TAXENEA Grawmeckan paloTa, 0cobEHHD B CYPOBLEE ENAMETHHE-
CEMY YCNOBWAX, NCWMIWHECEHNE NEPErpyY3EN THECHE BRIEEIBIOT CTRECCOEYD Dagk-
UMl ¥ mopeil ¢ BRCOEDi BRHOCNWBRCTED SMETENEHOS HANPREEHWE WCTOWAST
PEMYNRTORHLIE CHCTEME] M MOMET NEpedT B 2abonesadya. Bor novewy Heobuo-
OMsan CODNMOATE CHHWTADHO-MHTMBHHMYECKHE HOPME! TRYEA W OTaLEA. A npe-
OOTEPALEHMA HAMWIBEHWA SHWMTHEIX CWN OpraHdEsda EPRYAME PA3patoTaH:
METOML], MOZE0NAHMLWE ONPEOSNHTE NPUMOHOCTE HER0EEKA K TOMY MM HHORY
EHAY TRYOOE0H 0EATENEHOCTA B ONPEaen8HHkLN YCNOSRAL CREDLL

Neafan dyHELMA MOGEST DUYILSCTENATECA TONBED B TOM CNYyYae, acnd ans g
BLIMONHEHHA WMEBETCA COOTEETCTEVIDWERA CTRYETYRHEA ocHoBa. Mexaduame,
OBECNEYUMBRILLME PEryNALMID CTRPYETYRHOMD MsMe0cTasd, NOLOSpEMEREIT M-
CTORHOTED CTROSHWA KNETOK, THAHEH K OpraHos.
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?.E.j} PereHepauus

Fereqepauusa (or nar. regensratio — BOCnonHeHnE ) o CyTY NpencTas-
naeT cobol npouess MopforeHessa, HANPAENESHHOMD HA NOOAERMHAHWE, B B pAOS
CITY4HEE M HA BOCCTAHDBNEHWE CTRYETYRHD-(hYHELWROHENMEHH UENOCTHOCTIA TEA-
HER, DRraHoe ¥ BOErD FEHNaMa B uanon. Paanu+anT pereHapauusn duavono-
FHHECKYHI M PENAPATABHYRI.

7.6.1. @usnonorvyeckan pereHepawma

Mog greauonordyackid DEreREDAUHEE NOHUMAET BOCNHDNHEHWE YTREYEH-
HEX B MPOUBCCE BRNOMHEHAS (HAIMONOMAHackMy hyHEUMA BHYTRUKNETOYHEL,
KNETOMHEE M TESHESEE CTRYETYR. Mceona us aroro, B pEreHepartopHoi peaELMe
MO HD BROSNATE PAG COORTHA PEanEdYHnro yROEHR.

Ha BHYTRMERETOMHOM YPOEHE MPOUCEOONT NACTOAHHOE O0HOBNEHWE MIKERD-
MOAaEYN, MeEMOpaH 1 OprEHOWMOOR UATONNEEME. K3k yHe ymoMWHANGOCE, O5A
K000 MaEpoMonexynel — Gyos 7o Genor wny PHE — xapaktapHa onpenendq-
Haf NPOOOMEATENEHOCTE EU3HKA. Moyapnas epamMerqni pecypc dywHELMOHKpRD-
EBHHA, MOMEKYNE TERAKT CBO AXTHEHOCTE W pE3pywEnTeA. Dprajonasl TaEsE
EYHELMOHWEYIOT HEQONrD. Hanpuasep, NPOSOMEWTENEHDCTE SKTWMEHON (iyHELIAD-
HAMEHOMND COCTORHWA MTOXOHAOPWA COCTAENART HEMHOMNAM Gonews 10—15 -
HYT. SNHMBMHHHEYIOTER TREEE Mambpadtee cTpykType 3NC 1w annapata MNonsnse.
HoeoobpasoBEaHHE BHYTRHENSTOMHLE CTEYVETYR NPOWCHOOMT 38 CHET NPOUBCCOE
BuocuHTEIa B Knates; pHocoMel 0BpAsSYIDTCR B AORS, B 30HE SAPLILWES; BOO-
MONHEHWE YHENE MATOXOHAPWA 08acnaqMeas TCH M O8NEHHER | HDBRE MEMBpa-
Hil hOpMHARYHITEA 38 CHET CHHTETHYECKON SETHEROCT rRaHynapeoi 3.

ECcTecTEEHHEE KRETOYHBIE NOTEPW B TEAHEERX CACTEMEX M DPraHEY KOMITEH-
CHPYHITCA MHTOTHHECKMM SENSHBEM KNETOE NPONAgepaTMEHON Nyna B 0GHOS-
NAEHUHMECA W PRCTYLLME TEaHAX. JonA kxnaTor, HEXOOALWMECH B COCTAES GPaEuMe
POCTa, OOCTATONHO EBNMES. HanpuMep, B SNATEAMA TOHKOHA KMILKE, ESK M B KEOCT-
HORM mMOare, oHa gocTaraat B0%, a B anuTendan NUWEsoOR, ASLES, OroEMUkl
H kosM — oEone 80—70%. B pacTyiugne TEaHAR, ¥ KOTOPS OTHOCATEA NO4HE
W MEYEHE, NPONKEERETHEHEIA NYN 3HEYUTENEHD HHHE W HE NpeewwaeT 1.5—5%.
Mpi 3ros BpEME COHOENSHWA ENSTOK ONS 3THX DESCTYLWMX TEAHER COCTAENsaT
MHOTHE MECALE, B TO BPEsA k8K B DOHOBNSKIMECH TREHAX OHO NEXAT B Npege-
nax 2—5 cytok. D0scneYeHHe ONPEOEnEHHOND YPOEHA NpondiEpaTtveHoR ak-
THEHUCTA PASNMHHEY TESHER MHOMOENETONHOND DRPrEHMEME OCYLSCTENEETEA HE
ECEX YPOBHRH DEryNauME B Opradiase. Ha Kaxmom 13 HUx CYLUEcCTEYINT KoRMID-
HEHTH C MPOTHEONOADHHER OSACTEWEM HE OOMH W TOT 38 NPOUacH,

HepeHbie ENWAHKA, B TOM YHCNE W YEPEe3 MEOWaTODRE], HA NPOEECCK KNETOM-
HOMD PA3MHOREHMA DEZNMYEKITCH ¥ CHMMATHHECEDE 1 NAapacHMiATHYECEOR
HERBHOW CUCTEMEL. Tak, Scny NapacHMNaTH4ecEMe BO3OaRcTENA Ha nponndie-
PALME 33KNDMAKTER B yMEHELIEHHA PAIMEROE NPOMMEEPESTHEHDID MyNE 1 CHK-
HEHWW MHTEHCHEHOCTH KRETOYHOID SENSHEA, TD CHMMATHYECESHA HEPBEHEA CM-
CTEMA, HENPOTWE, YCHUNWEAIST NPOUECCH PESMHOESHWA KNETOX B TEEHAX.



Maga 7, VIHOMBROYaN s DaiaiTHE CRIAHEEMOR [OHTOreHea) «

AHANOTHMHAR KARTWHS HADMOOASTCSA W NPW AHANAIE BNWAHKA MOMOHoE H3
HHTEHCHBHOCTD KNETONHOMD ENeHIan, HanpqmMen, rophioHbn uibTOSanHomn e e -
b, KakE NPABNARG, YCHNWBADT AKTMBHOGTE KNETOMHOND DAIMHOMEHWA BO MHDIAE
THAHAX, 8 A0PeHANMH — FOPMOH MOIFN0BOND BELBCTER HAONONEYHMKOE DEIKD
CHWRRET 4G NENALFMLCA KNETOK NPAKTHBCKK B0 ACEK TRAHAK opraduama, He-
CHOMBED CAOMHEES DNMAHME HA KNETOYHDE DASMHINMEHWE NODMOHDD KO0 HEAND-
YEMHHEDR — IMIOKOEDDTHROMO0E, Tak, 6 THAHAX — NOOWMIB00HbE SHTOOSDMb —
AT PENYIATODb BCEMDA NOHMERINT YPOBSHL KISTOMHOMD O2NeHWA, B aKchnepu-
MEHTANBHDIX YEADRARE WA D TOAMEREHIAN BONBWKK D03 TNOKOKGRTIAKORHHE
FORMORDE B MEOVUWHE {PEHEHRE ANTOWTOR 1 APyTHE 3adoneaanvi ) & snaTenm
TOHKCH KMULKR W EEMYIKE MOrYT BOAHWKATE ARG HANDOTWE, B AMATEMNNA ODYTONE,
FKTONBMAANEHOND, NPOWCKOMAEHMA TODMOHB KODB HAONOUBESNHIAKGE YBEN B -
BT WIAGTD (S MPRLLIANGA KIETON M CRODOCTD Mo EHMA HAH MUTOTHYSCKOND LKA,

OBCyHEaA BONDOCH RErYIALMK MATOTHSECKOMD LMKRA (M. . 181), sbl roao-
QA O TRAHEELX DErYNATORHLE GAETORIX, TAKNE KAk hakTopbl pOcTa (anuoen-
raNbHBIA $EKTOD POCTA, AKTOp POCTE M3 TROMSOLMTOR, GaKTop pOCTE HEPROG
WO, EOTORBIE ARMACTCA BHEWWHWM CTAMYBOM [N SKCNPECCHNA DRna Mo,
OMPERENAHHLWE CHHTES HENOoCPelcTREHHMX DEryNATOROR CODRITHA MATOTHE-
CKOTO UHERE — UMENAADE ¥ KHH33. KpoMe CTWMYNATOR0R KAETOMHOND DaasHa-
HEHWA, HA TRAHSAOM YPORHE ODDAIVIOTCR M HHMADKTODL GENEHWA KRSTOK, K-
TOPBIE, NO-BALMMOMY, TAKSE OKAIWEINT BAHANWE H3 SKTHEHOGCTD FEHOME, Ha-
NRABREHHYI0 HA MHALHALWD DREECCOR PENPECCHH «TEHOB NRoAMEDELIMIe,
Hanpumep, BoanefcTeue Ha TEAHIA B IECNSRAMEHTE MHMADRTODAMKA KRETOUHOTS
PASMHOEEHWA NPHABOOMT K 33MELNEHHN BCTYNNEHAA KNETOK B NEPHMON, CHHTEIA
AHE (G -WHrHGHTOR) W HENOCRENCTEEHHD B MUTOA (Gu-WHIMBWTOD), T. 8. Cpel-
CTBA, NOAIBFADLME KNSTOMHDE DEMEHWE, HMEIT TE e TONKH NDANOREHNA, 4TO
W CTHMY A TOR MR Da0In,

Takim ofipaaom, DANaHC PEFYIATOROR PASAHMHOND WERADKWHECKOND YRORHR
G MPOTABGO N b SBEkTOM, 3 Y3CTO M MEXAHHIMOM OSAGTHNA B ASNALLM-
BCA KNETKM 00ECTEYMBIaT XAPasTepHuR NS KEAA0A TEIHH YDOBEHD KNBTOMHA
NROMEEEDEIAN, KOMNSHCHIVIOUIAR @CTECTREHHLIE NOTERW KNEToK MKW Bhinon-
HEHHM MMF CBOWMX DHIN0R0THHECKIAR DYHKLIMA.

OHAKD YERAHSEHWE SHGIE KNETOK B TRAHAX — HE SOWHCTEEHHAA BOIMONK-
HOGCTh KOPPEKTHROEATE KRETOMHBIE NOTaRW, © BOARACTOM Y EHBOTHLK W YEN00E-
K B PACTYLME TKAHAK BoE DoNbUe NOOABNAETCA KNETONHAA MMNepTpodng, Mpu
ITOM KNBTEW YESMWYHMAIIOT YACHD XPOMOCOMHELE HAB0DoR B DEIYRLTATE Daly-
navkauny AHK o cTanoanTca NoaunnouaHbisg, 3T0 NDEEomAT & cOanaHcupa-
BAHIOMY YBENHMEHNID J0Sh KAWI0T0 NEHA W YCWUNWEART diyHKLMID KNETEM, B pe-
IYNLTATE BOCTGNHASTEA HE KONWMECTED KNETOK, & BOCCTAHARMMEIETER hyHELMA
BCEMD Oprada. Hanpysep, ¥ Bapocnond Yenosess B NeYsHH HACHHMTHEINT 00 5%
W Bones TeTpannowiee (4nde) m okono 1% okTannowaHbe (808 knetox, Co-
AbiTHA, CEAIAHHBE G FMMERTPHPHER KNETOK, XAPaKTepHb W ANA DHIA0N0THE-
CROH PETEHERAUMH CTAlMNbHLIE TRAHER — HERBHOR KM NONEREYH-ONOCaToR
MBI MDA TEAHIA

MORODA 0 KOMNEHCALWWA YACNEHHLK NOTERL KNETOK B TEAHA W yHELMOHAN-
HOR KOMOBHGALWE 88 OEATENLHOCTH, HENBIA J806IBATE M O MEMKRETOMHIM BE-
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WECTEE, NPSACTARNEHHOM B MOO0M TWNE TEaHeR Oprankrama. MeskneTourblia
maTpuk: ohpasyercs Muhihe PEHUMDOBIHHEIMA KAETEAME TEIHW NOCTORHHD, 4T0
W KOMAMEHCHDYET 80 NOTERK B DESYTLTAaTe DEIpybiEHHA “WIRCCHBLLIMECA= CTRYK-
TYD — BenEon koNNareHon, N3cTHHGE W MHOMAX ODVTHX @00 COCTABNADILMA,

7.6.2. PenapatTyBeHan pereHepauus

B npupooe MHERIS ORrEHWZMBl 48CTO CTANEMEAKITCH C MNOBDEHOAKILMMIA
DEKTORaMY, HERYLUSHHAME WX USNCCTHOCTE, BoOCnonHeHMe ENSTONHEIE NOTERRE
MM HAPYILEHAR UENOCTHOSTH TEEHSEA, DPradoe ¥ SNkl GRraHWaMMoE, BO3HHED-
HLE B peFyNelang TRAaskMbl WK AA0ONEEAHWA, HAILIBAKT JeNGnaTHaHod pera-
HEDRLHER [OT NAT, reparalio — Bo3MEeLLEHNE, BOCCTARCEMTHWE],

¥ OTHOCHTENLHO NPOCTD YOTRDEHHEIE MABOTHEE — MMOCEWY SE0SER, KWLLEs-
HOMOROCTHEX — CNOcOBHOCTE EOCCTAHAENHMEATE YTPAYSHHOE OHMEHL EbICOES
(pHc. T.19). ¥ reips uenocTHsR ORradsam MoxeT ChHopMEpoBaTeca wa 1,200
B8 UACTIA. XOPOLWD WIBECTHE CNOCODHOCTE KOMMATHX YELESR [ QOKIER0M Y-
GA) K DEFEHESDALME WS OTOENbHbI PRATrMEHTOR TENR, ¥ MOPCKOH AEe30LI {THA
HMmogkoeue) BOCCTAHABNMEAITEA HE TONBED OTNOMAHHEE nydH. M3 otoenesoro
88 My4a MOEET BRIPAECTH NOMHOUSHHRA opradnan. HacTo safniogaaTos BooCTa-
HOBNEHWE YTREMEHRBU KOHEYHOCTER Y parooBpazHmK,

BOCCTanoBNeHKe UENbiX ORranos Nocne K YTFATE MIBECTHO 1A Y POEBOHGA-
Hix, ALLEDHLE, npacnaayeMan BRarcm, OTOPACHBAET XBOCT, BMECTD EOTOROM
HOEQPS OTRAcTAST HoBelE. MpuonocobuTensHui, 3akpennédHeE oThopom xa-
PEETEQ 3TN0 AENEHWA OOEAZLIBEET TO, 4T0 ¥EOCT AWEPHUR O0nambBasTcA
L] anﬂﬂ&ﬂ@:ﬂliw MAEETE, HEHﬂTDph-IE SROCTORWE MOAR0HKENE EABDITHOTD WMEGT
CGNELEANbHBIE *MECTE REIpbBa — LWENL, DEal0efRWINe NOER0HDK Ha S Yda-
CTi, OHH COBOMHERD MEXTY COBOR XPALIERMMK MNEREMbIHERME, NETKD Ak
EQHMUMMMECH MNP PEIKDM COEDALLEHMH XEOCTOERE MBI Y XEOCTAThIX Ada-
Gt — TRPMTOHOBE, CANaMaHAR — HE MBECTE BMNYTHROEIHHDR KOHEHHOGTI pa3gn-
BAETCA HOBEA, B 3HAYMTENEHORA MEDE CROAHAR C NPEXKHER (pus. T.20).

DCTAHOBAMOA HA ITOM NPAMEDE NOL-
pafines. MHTepac yeEHbIx K M3Y4EHWID pe-
MEHEDELMA BMNYTUPDEAHHOR KOHEYHOCTI
W arBEn NoHRETER. CTRYKTYRRO- k-
UMOHANBEHAS ORFTEHM3ALMA MY KOHEYHO-
CTH, H TAEEE NPOUECCH, MPHMERDALLME
K8 DAIRATHIO B SMODHMOHANLHOM NERM0-
0, Bl BMHOMM CROORBD C TAKDBRIRES Y Y-
noBeka. CoHaxs Y IoEai NOnHOLSHHOR
OOFAHHOR [PErEHEDELLIAN T AN Y TR
HE HabnoaaeTcs, CAenopamensHo, Way-

NnHKR pazpesn

BoccTaHoEnaHRDS HEHWE JAKOHOMEPHOCTER PAIBWTHA M pa-
HHBOTHOE MEHEPELMH KOHEMHOCTER Y XBOCTATRIN BM-
— PN OTEDHBAET NYyTh & BOCCTAHOBNE-

Puc, 7,19, Parevapauma v nnasapue HH MOMONOTHSHERR CTEYETYR Y SENDESKE.
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Y1o @8 nporcxogdT B OpraHdEme CanaMEHIps CRE3y Nocne amMmyTaudn’?
FposeHOCHEIE COCYALl B DCTAEWERCA KyNLETE SRICTRO TROMBWMEYIDTCR, W EPOBOTE-
YEHME NpeEpawEeTca. Cnol anuoepMansHex ENETOE SOCTAETOYHD BwicTpo no-
EpBIERET PAHEEYHD NOBERXHOCTE, MUMPHUPYA © EpaEE pav=. B reseHue HeCKONE-
EWX OHER Cnofl SNMOospMyca NpecSpasyartca B TEK HASLEIEMYHD SnNUKANEHYD
{KoHUEBYH ) auanodey-. M3 coegumEnTentsHo#i THaHN BucananTea ubpofnacTs
H NEpEMSLUEHTEA E MEEHMLE PEHE, 38Tak CobUpRIOTER B 88 UEHTDS W BETHEHD

Huakas asyTaen CREOERS SRR |

Yapaa 7 grad
Hepes 21 aaHe d
L

| HMEXORHGE COCTOR WS i .
- - Mocme AuMnyTaumnm
e ¢ S DT
iy
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Puc. 7.20. PareHepaLma KOHENHOCTH ¥ TRETOHA
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penateA. B pesynerate obpaszyeTtcR GnacTema — CeonneHwa Hegwddepargs-
POBAHHLE KNETOK, CEOAHLE GO CTEOAOBLME, DRIQLHE Havang Hel0CcTamLgeH Y-
CTH KOHEMHOGCTH, MCCHeO0aaHka NOKAIANA, 4TO KNeTkk DAacTesst CxOOHM C KNeT-
Eani, 0EPAIVIOLLMAK TOYKY PA3EHMBENHUENACH EDHEYHICTH B OHToreHess. CaronHA
HMABECTHD, Y4TO KEK NpH GOpMHPOBAHMKM KOHEHHDCTH B0 EPEMA MHOMBWLYANEHOM
[EIRETIAR, Tak W NPY BOCCTAMOREHWM AMIYTUROEIHHDR N3N 3a08RCTREEHbI
CUHN T M8 TEHETIHSECKHE NDOrpakMbl. HECMOTDR Ha OTCYTCTEME NONHON ACHD-
CTH B BONPOGCAEX PEMNAUMHM PDEMBHEPAETOPHOM NPOUSCCE, CHEEMGHO yHECTHE
B amx cobeimiax GakTopoe pocTa. OOHM M2 NepBeE, BeOANAEMEl SnacTamoii,
PAKTORL POCTE A CTHMYIHEYICT CoOpa30EAHME KNETKAMH BOCCTAHARNMBRN-
LUERCA KOHBSHOCTIA W ONDELEMAKT CAHTES OEy T GaETOpoR pocTa, 3a cubT TaKo-
O LWHENAHECKDTD GOMEHA CHTHANBHEIRKM MONEKYNAaMA NoOaeRsMBaeTCA obpaTHan
CEA3b MaEOLy GnRCTEMOE 1 NOEIERBLLAMK TEEHARH,

B xone Mﬁﬂﬂﬂﬁﬂﬂbm}fﬂ [PAEEATIA B OOYUEHKM A KNEToK, W KNETOYHbIX @H-
Cambned ¢x MECTONONOKEHNIO (NOIHLBOHHAA WHGORMALWMWA) IA0SRCTROEAHO
AHAYUTENEHOE EONWMHECTED MEHDE, OOHAKD PELISHMUEE AHEMEHNE YHEHBIE NRpMaa-
KT MOMBOENCHEIM FreHaM (cw. c. 232). Bo eapocnom COCTOAHKMKE HEobXOOMBMOLThE
B FRCOPECTAN ATHE MeHeE OTNA0DET, & BOT B MOMEHT WHRLMELLIAK {ODsapoeBaaHRA
GnacTesmbl BOSHWKAET BHOGL. MOWE0INCHENE MEHBl BKCTIPECCURYICTCA 1 OhMEHM-
BRKITCH WHOOPMaUMEA [CBOWMMM NMPOOYVETAMKE — ODEnKamy rosesnosaeHanMe)
C OPYrHMIA KNETEAME, 4TO NO3B0NAET ORPIEHNIMY OUSHWTE MAcuTabkl nospes-
pedna, Noka HEMIABCTHD, KAk NPOMCKOONT NEPELAYA WHRORMALAW BHYTDW Gna-
CTesshd, HO ITD NPWB0OAT K BRCCTEIHOENSHWID MBMEHHD YTREMEHHOMD OTOena ko=
HEYHOGCTH OT KYNETH 00 KOHYMEDE naneses {pyc. 7.21).

JApyrass cCNOBEMK, DCHOBHOA zapaqeld knetox Gnactesmel B ofnacry ammy-
TalWH ROHEYHCCTA SEMAETCH PEakTHEAUMA OCHOBHLE TeHOE, OTESTCTEREHHDIE 38
P IRTAE OaHACD DRREadd & ﬂHﬁpHDHEHhHDM nepuoie

Taxmm aSpazom, NPOUECC PEMEHEPALNMEA KOHEYHOCTH Yy CANaMaHopel BENK-
HHET PAL DCHOBHLE STANOE. Bo-NepEwd, 310 SATATMEAHWE PaHbl 3KTOOSQMANTR-
HibH ENETEAMM, BO-BTODLE, GOopseupoaanise GnacTesn M3 YTRATHELLIAE CHsLHE-
MAIALHEK KBETOK, B OaNbHERAWEM CRocelnbiy andhepeHUMpoBaTLCA B MIBOLMTLI,
HOHARGWATE WM PrBpoGRacTE; B-TRETEMR, BKETHEELWA NEHOE, NMOTRaMR MY
PAIEMTHE HOBDH KOHEYHDE T

EWDKEDF]FE.HHSDB&I‘HHB EWBOTHRIE — MAEKGNHATAIOWAE, 1 8 TOM YCNEe Yeno-
BEK, — YTRATWAKH CNOCOBHOCTE K HOBOODDAZDEAHWG HADYXHLE Opravos, Pere-
HEPELMA MOGRE TREEMEI Y HAX NPOTEKEET MAaBHEM 08Paz3omM myTEM SEEMBNEHWA
pad. Bo BHYTREHHWE OpraHAx — NE4EHN, NoHKEN, NErEn: — NpM NoEPasneHnin
YOUNMBABTCA KASTOYHGE DRIMHOMEHNE. NPOXOROSHWE KEFETHRAMKN Npondgepa-
THABHOMD My Na YORODASTCA, 1, KRpOokae TOro, B MAMTOTHYBCKMA LMD BO3ERALWAKTCRA
ofpatima gudithEpeHLMPOBEHHE KNETKA M3 nepuogos R, 1 Ry (oam. c. 174). Bna-
MOOEpA STOMY BOCCTRHARTHEAETCR MACCA 3THX OPTraH0E, 8 BONSACTEME ETOMD K1 M
EHELMOHANBHIA AKTHEHOCTE, KO0ME ATOND, BHYTRWKBSTOMHBE NROUSCTEL NEBHBG-
AT K YBEEE D YHMCNE GEraod 008, 4TO NOBMWasr ¢"¢'HI=LI.I"IDI'IEJ'|'I:-HHE BOCE M O~
HOCTI KnaTak. MocnegHWE My Te CTAHOEVTCH OCHOBHBIM AN NOLOBPSEHER Onpa-
OENEHHDNE MHTEHCHBHOCTH yHELMEA NEE TOM WA MHOM MECAEMHBCKOM WM K11-
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Pwc, T.21. ParguepaupMe Kyn6TE oS aMmyTaLAd EDHEYHOCTH ¥ XR0CTE TR amifebni
(CRATORXA MHMKDOCEDARA |

MHMECKOM NOBOEAOSHMM TEX OPTEHOE 1 TEAHBH, ENETEM EOTORLN YTRESTANM
CNOCOOHOCT D ARNWTHRCH BO BADOCNOM ODraHHIse [HEDBHEH W MBILLEYHER TRRHH).

MNospexpeHHg ¥ HEMEEKA W MHBOTHLEE MOMYT BOIHAKSTE HE TOMWED B ey e
TATE TPAEM, HO M MPW OTREBNEHKH XHMHHECEAMA BRIECTHEAMK WAKM NpK 2a8o-
NegaHna. BUpyc renartwra B paspyliaeT Knetkd nevyerid, Bo apeMs Beidno-
POBNEHMA NPOTEKAOT PENApaTHiBHBE NROUECCE, HANDEANEHHBE H3 BO3IME-
LWEHME YHACNEHHOCTH norabws: knetok. MHMens ENartox NeYeHd BLISLIEAST
W aneorone. Jdnaranesse aro ynotpedneHds, ocobeHHO NpH nepaHecEHHoNM
pares BEpYCHDM renatire, NDEE0ONT K DaZinTid Ha MECTe DaI0y I M-
YEHDYHEE ENETOE COEAMHHTERLHN TKaHK. BosnuxaeT TRRENOS 2afonesaHye —
LUMPRo3 nEYaHu.

PergHepauis WABECTHA My PACTeHniA. MNPy BCNALKe NoAf ROpHeEWLLEE 0C0oTa
WO CODHAKDE OXASMBAKNTE DASODEAHHBMIA, HO KAMOMA OTOEI0N CNOG0-
GeH gATE HE4AND UEnoMY pacTaHui. Y GeroHur nonHoueHHOE pacTeHyes obpa-
IYETCH M3 O0HQrD MACTE,

Tarkin 0DpAIos, PEreHepala cnocoBDCTEYET NOLOEDEAHHID CTEWKTYRHOR
LUEMNOCTHOCTH, 3 CNEO0EaTENsH, BeEHHMEEHVK XHEDTHREX 1M PACTEHHA B NPOUSCCE
BaWMMOOSNCTENA C PAKTOREMH DERYHADILEN CRE L M ODYTHMK DRrEHMEMEME.
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frasa 7. Mngusspyanssoe pasidTHE DprasdsmMon (OHTOReHES)

SHaHWa E-EILDI-I'D'ME'F'II-H:H:'FEﬁ BOCCTAHDBREHHA ORPraHde | TEAHEN NOCNE K Mmo-

BREENEHHA YPE3BEM2IAHD BRHD ONA NRAETHHYECKEORA MEOMUMHE, Hanpumep, He-
AOCTATOE B NWLLE BATAMHMHA A HADYLWAST NPOUEGCH KNETOHHOM OGHOBNEHWA
8 TeaHAx. JofaaneHqe SToro BMTAMKMHA B PRUMOH NPUBOOMT K HORMAENMIELMIA
CTPYETYPR ¥ GWHELWMOHMPOEAHWA THaHed. Bpadw wupokog MenonsayioT Npupo-
HEE M MCEYCCTEEHHLIE NPENaPETH, YORORANWMWE PEMSHEDELMK, ANA NEYEHWA
GoneHBR, NEREHSCIUAY WHDEKLBOHHEE 3300088AHKWA UMK TpaeMy. CpokK Bhw-
AN0POENEHHA MOOER MY 3T0M SHEYMTENEHD COEPRLLEH0TCA. TaK HE3YyYEHNE pare-
HEPELWK NDMOraeT SOpaTLEA 38 300P0ELRE YENDEBKE.

ol ONOPHBIE TOUKK

8 Pazsaiue OETAHMZME NPOTEEART HOPMANLHD NHlE B NPBREYHEE NS 8503 Womk-

BASIX.

Brpmisnn BoANSACTENR, HAIYVILALWE MOME0CTE], MOFYT MPUBBCETH K HRDYILSHMID
PE3BHTHA,
KOMMEHTaTOpHLE BO3RMIEHGETH OPraduwana SOCTATOSHD BENHEN M NOIE0nsoT B0c-

CTAHOBATE BCTRCTRHMHYHE YHbink KNETOHHL CTOVETYD W LEBNLE KNETOK, 4 TAKSE 8O-
MERHATE KNETOYHEN NOTERH, BOGHWEERUIHE BENaOCTEWE TRaBMB WY 2abonsEaHine

5]

T me L
-.._______Jj.i_'ﬂ’ﬂfhl M 3A0AHWNA ONA HGBTGFETE_______.,

Karkme daKTops! BHEILHBE CDELE BNEROT M3 Pa3EHTHE 38 onLai

B e ZRKNCHASTCA BREAR0E BRMAHWE ANEONGNA, KYPEHWS W HAPEHOTHESE HA PasBn-
TWiE ZADOOEILLE $ENOEERRT

LOeaTeNbHOCTE RAKME CHOTEM ORTEHWSME ODBCNEHWBART MGSTOAHCTED B0 BHYTDEH-
HEH Cpens?

EaKs HIMEHBHIAR B OSATENLHOCTA OprasoE i CUCTEM GOraH0E BOEHWESHT NEH Geld-
CTANKA HA B HeBnaronpuaTHL GakTopoe BHSLHEE cpans Y

LaiTe onpEOoenesHe NOHATHA *CTREGO= ¥ OHapBETSNWIWATE 310 AanasHme

BOMPOCH! M 3A0AHWA ANA ﬂscmm_um

Yo 0ELRCHABTCA HEOMMHAEKDEEA DRAKLMA DR3sLX OPFaHMIMO08 M 0HH @ TOT X8
chaxTopR BHEWHEN Cpenp T

HT0 TARDE BEreHepauna? KakWme Qopmsl BENSHE pEunW B MIascTHe?

HeaosnTe BUOAOMMYECKNE MEXEHAIME, BEBME B OCHOBE GHIWONOTHYeckosR
i PEMAPETUAHOR PENSHEPAELMIA.
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OCHOBHBIE NONOKEHHA

o QCHOBATENEM  COBDEMEHHDR  AmBpHonorvy No  NPasy  CuMTIeTCH
K. M. Bap, koTopkid 8 1828 . Ha OCHOBE yHIaMEHTANBHEIX HADNKKLEHWA
HAL PAFEUTHEM IADOOBLUER HEKOTOPBX MHBOTHBD NONOKKA HASAN0 HAYY-
HOHA R0 NOriM,

OHTOreHEs NOOPAINENT0T HA 0E3 KOYIHEN Neproga; aMOpuoHANEHRIR
H NOCTIMBPBoHANBHRA.

SPAODHOHANBHEA MEPUO0 NPOO0MKARTCA G MOMEHTA 0ADAI0DEAHME 3=
FOThH B EAYIETATE CAMAHKA CHSMMMATOI0MNOA ¢ AALENETEOR 1 3AREDILIEETCH
BEIXOO0M ODrAHNIAAD 3 AREERL ODOMNOUEK ITH DONILE H R,

B npouscoce 3MOpMOraHesa opraMias NpoxonusT pajd cTagus: apoedne-
HHE — OOPaI0BAHKE OOHOCNOAHOND AAR0ALILE, TACTRYAALMID — QHODaapo-
BAHWE AEYCNORHOND 33D0NLILE M ODTIHOMEHES — MOARNSHWE DCEEBK W QY-
MAY OQEEHOS W TEIHER,

JAPOOLILEEEE NWCTEM — 3T0 OTARALHEE MAACTE KNETOK 33P0MHLILLIE,
MAKILME HAYAND ONPELENEHHER ORradam. 3apoanilease NACTEN MoMano-
AUHKIL

Perymiuma AaMO0HoHANBHOND DaIBEWTHA OCYLLBCTENRETSA MyTEM MHayk-
LM, IAG0MOHANBHOR MHOYKLMWER HAZRIBAIOT SEMEHWE, MW KOTODOR O0MH
FAMATOX FAPOALILE BAMART HA APYTOR W ONPENENSET MY Th 870 QAN sHeRLLIeno
QAIBATHA,

Ha Bonee NOAOHAY CTADMAX PAZEMTIAY B PEryiaLMD DEaIBUTHE BXNOYR-
HOTCA IHOOKDMHHEA M HEDBHAR CHC TR,

MoOCTHABPHUOHANLHE DAIBATHE HAUMHABTCA C MOMEHTE DOROEHNA MK
BEEO0E M3 ARLERLX GOON0UMEK M AAKAHYMEIRTCA CREDTHIO OPraduama, Mox-
HO BEOENATE OOPENPROIYKTHEHBR, DENDOIYKTHEHER 1 NOCTRENPOAYKTHE-
HEE MR B MOCTIHADDMOHAN RGN DEIRMTIAH,

Ha DcHOBAHWW HayYeHIA onToreneda O, Monnep 1 3, Nekkens choney-
NADOBANA DACIEHETHIECKMA 3AK0H: «DHMTOMEHeI ERR00A 0000 BCTe Epa-
TEOR W OBCTOOE NOBTOPEHME PUNOMEHEE BMOA, K KOTOROMY 373 0COfs OT-
HOCATCA .

PazpuTie OpradusMos TECHO CRAZAH0 C PAKTOPAMM OKOKILER Ccpe-
Akl MAaMEHEHHA OXPVRAIWER CPedk ¥ HeGNaronpHATHEE BOAO0SACTEMA
NPHECOAT K HADYLLEHMIO DAZEUTAS ORCAaHAIMA 1 2ro riens.

MocToaHEee COHOBNEHWE KNETOE, TEAHEA W OpradoR obecrsunaasTeh
PUIAONOMHYBRCKOR DErEHepaLMed,

PENapatvedas pereHepaums ofycnosnvaseT BOCCTAMORNEHHE ODTaHOR
NOCNE NOBNEXOEHAS, BOIHMKIOWETD NOCNE TREEMb WAW B DRIVNETATE
AAGONEERHWA
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al AGRUACAOTY 8 OBNACTH ¥HBOTHOBOACTED M NTUUEBOACTED BMECTE C M-
HETHEAMIA M CENERLMOHERARMM COIIHT IYYLLME NOROOL CEOTA, Bea amMbpHo-
JHTAE HEMBICNWMO COBSDILeHCTROBIHWE AWYHOTD W MABCHOMD ATWLEE00-
CTEd,

NPOBNEMHBLIE OBNACTIA

w1, Men 0BYCnoaneHs W EakuM oDpaion OCYILECTRARETCH MHMLMILWAR
OEATENBHOCTH RAANWYHBIX TN MEHOB B PAIHbIX KNETKAN 3800 00IL0IE T
2. Kakopsd 0COBEHHOCTH DEeryNauud passuTHeA OpraHMana Ha 3Tanax
OHTOMEHE3R T
3. KarHe NpUupoHbe MExaHuarMe oDECNSuHBANT CHUMEHWE HHTBHCWE-
HIOCTH BNMAHKA HEORarONDHRATHLIX BOANSACTEMR HAE DAHHWE CTRRA Das-
BMTIA DPraHnaIsa?

il 1. Kak Bos DyssaeTe, & “ded NPORBNAGTCA COAAL MEMOY YoNOBWAMK, B KO-
TOPBH NPOTEKIET ONpAS0OBAHKE NONOBY KNETO, W DAIBETHEM NOTOM-
cTEa?

2. Kakne rrernYecEie MeponpraTHe MORHD NRe0n0osHTh 4na ofe-
CNEYEHWA HOPMANBHOTD TEYEHUA IMODMOHANEHOMND PAIBNTHA Y Y42no-
peka?

3, Kakum ofpasoss WayyeHue MEXSHMIMOD DENapaTHEHOH DETEHERALLWW
EBOTHRN MORET NoMOoUL B Sopele ¢ 3adonepanuamm wenoperka?

IANAHNA

i 1. BonoMmHATE M3 EYVRCA AHATOMAKM, EUIN0N0rHAM W MHreedHe HencEaEa
oCofaHHOCTH PRZEMTHA YENOBEYECKOINT ORTAHMARE,
2. OxapaKTEpMayYATE PEEHM HHEHEOEATENLHOCTH HEHWMHE B0 BREMA
GEpEMEHHOCTA W pElEHEa B pAHHEM O8TCKOM BOIPACTE,




OCHOBHbIE MOHATUA FEHETUKW

Fave cnuwkod Wank, YTole pasrmegeTh KaAsE OTLEms0,
HO HA ONPEnEnEHise CTALARE BINL MHITAL SP0Moco ofika-
PEMESHITCR YIEMNA, {TOMLEHER WIH [#CEH, EOTOPHE yEadu-
BAKT HE MMDAZNENSHAR $ACAOC0M HA DTIRNbHES TEHEL

L Apaniiay

B 3108 riase g yAHAETE, Y70 TaKoe
MEHETHKS, B YEM CYINHOCTE TEX OCHOBHb
CHOMCTE MHMERIE OOrAHWIMOE, KOTOPLE
HEHHEH HAYKE CYHTAST MMPEOMETOM CEDEND
MIYIEHMA, — HACTEACTREHHOCTH

M HMIMEHYHEOCTH, B MOIHaxoMHTe S

€ QCHOBHBIMMY TELRMHAHAM,
ML VE RN FEHETHRESMIA.

MeHETHES MIYIReT 0Ba EYHOAMEHTANBHBX CROACTES MOk ORraHWIMOE —
HACNENCTEEHHOCTE W MAMEHYWBOCTE, DBbMH0 HACNEACTEEHHOCTD OnpeqenaeT-
CA EdE CEQACTEO poguTansil NepeadeaTs CEGM NPU3HAEK, CEOHECTRA 1 ocobeH-
HOCTH PE3EMTHA CREqyueny nokonaqrn. Braropaps Stosy 3okl B1a &u-
BOTHRH MM PACTEHMA COXPAHAET HA NPOTAMEHAA NOKONSEHAA *3pRETEQHRE AN
Hero 4epTe. DEECNEYeHHe NPESMCTEEHHOCTH CEORCTE — NWLIL OOHE W3 CTOROH
HAECAEOCTEEHHOCTH, BTORER CTOROHE — TOYHAR Nepansays cneuwdyyackoro ana
KA ROrD QRrad«a3aa THNa padsaTme, T 8, CTaHOBNEHRA B K008 OHTONBH G 38 G-
JEMEHADR ORradAaIa0man, ﬂpHL’:’y‘LLI.E-‘H TONBED ITOMY BADY ODraHaan0E, ofrEHa
BEUEGETH,

KNETEH, 48063 KOTODHE CCYLBETRMACTEA NPEEMOTEEHHOG T MNOECNEHHA, —
MENOBHIE M KIETEN TEAS — COMATHYBCEME — HEOYT 6 CEDE HE CamMM NPMaHaKH
M CEBOACTER EyIyLLMY DRraHnasoe, 8 TONkED 3A0ATEW MK PA3BWTHR, JTH 3808TKH,
KAK Ebl y#8 JHASTE, NOMNYHHMNA HAZEAHHE MNEHOE. BonomMyMM onpegsneHvs redd:
a¥uyacTor Moneyns JHE (Mnn yHacTor Rposscooms ], ONpPeaenmLmil BO3mMos -
HOCThE PASEMTHA OTOEANEHOND INEMEHTEPHIND NPWIHAKS, MNW CYHTES ogHO#E ben-
KEDEOH MONSKEYNLl, HE3EIBASTCH NEHOM:,



2 3Toro NnOnNosKEHMA CREOYET, YTO NPHIHAE,
OEYCROBNEHHES  KEXHM-NHED  ONpEOEREHHER ﬂﬂﬁ”‘:“ﬂﬁaﬂ
FEHOM, MOEET W HE PE3BHEATECH. JBlCTEHTENL-

HO, BOSMIKHOCTE NPOABNEHMA FMEHOE B BAOES ﬂﬂl’ﬂ-—mﬂiiﬁm

MEPAIHaroE B FHAMMTENBHOA CTEMNEHMY AABACKHT OT

AQYTHE FBHOB, & TAKKE OT YCNoBWd BrewHens (s
cpenw. CNenoBaTencHD, NDEOMET TEHaTHIM Cco-  PMc. B.1. Cxewma cTpoeHns
CTABMAET M MAYMEHHE YCNOBHA NPOABNEHMA rg-  POMOAGTHNHEDR XO0MOCOM

HOB. ¥ BoEX OPrEHWIMOE OOHOND W TOM e BWO0E

KEMEALIA KOHEDETHR MNaH DACNONAraaTcs B OOHOM 1 TOM 38 MECTE, I AOKYCE,
CTROM onNpegensHHol xpomocoms. B rannovwgros Habope xposocom (HENps-
MEED, Y NPOKARWOT MK B FAMETAX SYEEQMOTHYECKME OPrEHHAMOE ) WAMERTCH TONE-
KO GOMH MEH, OTEETCTEEHHEI 33 PEIBWTHE QEHHOM NpusHacka. B gunnowoHos
HATHE MMMACCOM (B COMATHUECKAN KNSETEXY Y AYKAPWOT} COOeDWATCA Q8 M-
RAONOMAYHEBE XDOMOCOMe B COOTEETCTEEHHD [LEd MeHd, ONPDEeRenfiiWve Dase-
THE OOHOMD KAx0ro-To npdasaEs (puc. 8.1). Medbl, DECNONoHeHHLIE B OfHMx
W OTEX A8 NOKYCEN MOMONDTAYHBbEE XROMOCOR 14 OTBETCTEEHHDIE 38 pa3anTHe O-
HOMD NPWIHAKS, KK Bhl NOMHATE, HIAWMEI0T ANNenbH0aE. g redos npuHaTs
fykEaHHEE DEo3HAYEHWA. ECnM gBa AnnensHE MEHE NONHOCTERD TOALECTEEHHE
Mo CTRYETYRE, T. 8. OHKM WMEIDT OOMHAKOEYI NOCNEZ0BATENEHOCTE HYKNEO0THOO0E
MM OOWMHEKOBYID HOopMy NPOSENEHHA NPUAHAKAT HX MOxHD OB03IHAMHTE TAK:
AA. Ho B pESyNGTETE MyTAUMK MOEET NPOW3HITA SEMEHA OOH0TD HYENEOTHAR
B monexyne OHEK Ha gpyroi (peic. §.2). Mpvadak, obycnoBReHHBIA STHM TBHOM,
TOWE HECKONbED WAMEHWTCA, TEHOTIAN, BRAOYADLLMA HCXOMHBIA M MY TAHTHLA re-
Hbl, Ty AT 0003HaaThCA Tak; A4,

~ T
~ T

Puc. B.2. BapyaHTsl annabekni MEHOE, OTHR00LLGA MO 0EA TE M bHOCT R
HYEREeOTUG0E

| BonowHWm CBOACTEA NEHETWHECKOND Ko0a. DOHG WS HIAE MACKT, ST K00 ME0eToweH,
T. & BXIWHEHME 8 KOMMBMEHTARHYN LS NPEaKTHHECK NOG0R AMMHOKACNOTE DNpELe-
NAeT HECKONERD #000H0E. BCnefoTamMe aT0rs ANNesHEE FEHE], HECKONEE0 ST a0 se-
CA LOYT OT AQyTE MO NOCNEA0EATENSHOCTH HYENEOTROOE, ByayT olyCIOENMEATE OOMHAKD-
BOE CTROEHAE BeNKOEoi Monesynsl,

<l



» frasa 8. OcHoBMLIE NOHETER MERETHER

MyTauMA, BRISEIBENLIAR HIMEHEHWE CTRYETYDE MEHE, T 8. NORENEHE BRQW-
AT MO RN e, NPARDOAT M K NOAERICHAD BADRaHTE NpiHagd, Mar seookeT
Y THROEATE FEQOHOKDATHD, B PEIYNILTATE BOAHAKAST HECEQNGEKD aNnNefnbH N Me-
HOE. COBOEYTIHOCTE THEWX SNNEALHLE MEHOE, ONPEOEnRuME MHOMoOpEEME BaE-
PHEHTOE NPWIHEKA, HAZREANT CEpMENR annanekHbi reHoE. EE Bo3HMEHOEEHWE
BCNENCTERE HEIHOEDATHOMD MYy THROEIHHRE OQOHOND TeHE HaShIBaoT MR-
CTESHHEIM SMTENMARMOM MK MHOHSCTESHHBIM SiTNEToM0DHHIAMOM.

CoBOKYNHOCTE BCEX MEHOE DOHOND OPraHiEmMa Ha3elBasT reqoraimon. OoHE-
KO MEHOTIAN — HE MEXaHHYCKITR SYMba renoR, BoamoHOGTE NDORABNEHWA MEHa
W Opean Ero NPOARNEHINA 3EEWCAT, Kak ﬁ-‘yf.ﬂ.f-"l MHFeAIEHE OAAbLE, OT YOROEAA
cpeael. B noHATAE cpaOR BAOOAT HE TONEXD YONOSKA, DEEYHENWWE KNETEY, HO
W DTS TEH, MeHn B3aMMOERCTEVIOT DDV G ODYTOM M, OKASABILINGE B OfH0mM
MEHOTHNE, MOrYT CHIbHD BNMATH Ha NPORENEHIME OEACTEWA COCROHMK reHon. Ta-
s oOpaz0s, ONR KEXAQID OTOENEHD B3ATOND MEHA CYLWECTEYET FEHOTAMMYE-
CkAR cpana. B ceR3W C aTHiM MBBECTHEA poccwiceni redatve M. E. Nobawes
O DEIETEN NEHOTHN K3k CRcTeRY B3 MO E ARG TRVIOLLME MEHOR

B npepgenax oaHoro EMEE BCE ORraHK3MEl HE MOKOSEM OPYr Ha Opyra. 31a vs-
MEHYHEOCTE HOPOLD BWOHE, HENPHUMERD, B NpEOanas EMna Yenoees paI3yMHbLIA,
KA NDEACTARMTEND EOTOROM WMEST CROW MHOMBAOYAThHDE OCODREHHOGTIA,
Monotaan MHOMBALYANBHIA KIMEHYMROCTh CHUEBCTRYET ¥ OpranyIaon neaBoro
EWMOA EMBEOTHED M DECTEHHE.

Takxs OBRAIOM, HMIMEHYHEOCTh — 3T0 CEORCTED OPIaHMaIMOE, Kak Bl Npo-
TURONONEKHOE HACNEACTREHHOCTH, MAMEHYMADGTL IAKMOYNAETCA B MAMEHEHINN
HECNEACTESHHKLIE 3AOATHOE — FEHOE W, KK CRE0CTENE, B MAMEHEHHH HX NPOAS-
NEHWA B NPOUSCEE PEIEMTAR OPraHyEsos. CylecTeyIoT pE3HEE TUNbl MEMaHYH-
BOCTH, MIYMEHEE NDAYEH, GO0 KIMEHYMEOCTH 1 88 IHANSHWA 008 J80NILWHA
TRE®E ZAHHMBEETCA reHaTiea. TNpy 3706 WCCNENOEATENH MMEDT O2R0 HE HEno-
CREACTEEHHD G FTEHEMMW, 3 C PEIYALTETEMK WX NPOAENEHWA — NPHIHAKEMA HAK
CHOWCTRAMIA. Husrw',l FAEQRAZDHOCTH HACNEOCTEEHHOCTA W MIMEHYNHEOGTIA
WEY T, HAGAINAA B DAOY NOKDNERHR 33 MPRAIHAKARMM ODrAaHNIMOR,

COBOEYNHOCTE BOEX NPUIHAKOE OPraHMESMOE HA3RIBAKT derHoTHRONM. Coa
OTHOCATCA HE TONBKD BHEWHWEE, BALMMBIE NIMIHARKN (UBET rMEaa, BN, I:I!Iﬂphl-ﬂ
VILER WK HOCE, OXDRECKS LUBETEROB), HO M DA MM ECEHE {qmpm MACIEE Y bl
CTEYETYPHOID G8ngd wny epMEHTE, SETHEHOOTE (EPMEHTH, EOHUEHTRELUWA
MHIKDE6E MMM MOYSEWHE B KDOEM M T. 0.), MMGTOROrMHEcEHse (G0psE M pasMap
EAETHE, CTROEHHE TEAHER W OPrasoa ), aHATOMPYECENE (CTROEHME TR 14 B3aMs-
HOS DECNONDMEHNE apraHoe) v T 0, dpyTHsme CRoSasu, NEW3HEKDM MOXET BeiTh
Ha3BaHA Nxbans GCobBEHHOCTE CTROBHHA DRraHWamME HA EEHEO0M W3 YROBHSEA op-
FAHAIELAN, 38 WCKR0YeHHEM NOCHSN0EATENLHOCTHE WY KMOTHO0E B MOnSKyYNE
AHE, Moo cBORCTEOM NOHKMAKT N0 EYHELAOHANHYID 0C05EHHOCTE Dpra-
HH3ME, B CCOHOBE KOTOROH NesdT ONpeosnedHHBIR CTPYETYPHEIA NPUaHaE #nu
TP SMEMEHTADHBIX NDAIHARDE. CNEeT, KOHENHO, TAHETE, YTO MoQagnamn-
liee BoNBLUWHCTRD #MPOCThECs MREIRAEKOR 80T HE Y70 MBROE, KK BadaHTe Of-
HOMD W TOrD 308 kS4scTES. M MOoeHD MCnone30eaTh & 0003HSHEHHM OTNHHHTE ML
HEIX YEPT DRrEHWAMOE. LEST ME3 — KEPUE Masa uwid ronyisee, pocT — BeCOKni
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il

M HAZKARA, 0083 BONGE — NDAMBE WK KypHaB0e |1 T 0, Npruasaske, kas
BHEWHE OHM HH EKadanmiCe NPpOCTERKE, ONPpEO2nAKNTcH MHOMDSRCEEHH B
W CNOHHBRAK OHOEHMAYECKHRIA NPpOUECCHERMA, Il'.E.Kﬂ,Hﬁ HE KOTOPBIX DEj‘m‘lDEJ‘IEH
Benon-HEpMEHTOM — JNEMEHTADHLM (T, 8. N0 CYLLBCTEY NPOCThIM] NPHIHA-
KO,

Takwnm ohpa30s, NEHETHVES ONPEQENAETCA KAK HEYES O 38K0HIMEDHOCTAX HA-
CASACTESHHOCTH W HEMEHMMBOCTH — OBYX NPOTHEONOMMMHEK 1 BMECTE C Tek
HELAIPRBHD CEAZAHHBY MExIY COD0R NPOUSCCOR, CEORCTREHHbIX BCEMY BB
MY HE Janne.

ONOPHBIE TOYKK

B [aHeTHEa HA™AeT ORE Dy-0AMEHTANLHES CEORCTEA MUBOND — HACNEOCTEEHEICTE
W HIMEHY HB L Th.

B Ted — yqacrol Monekyne JHE i spomsocome, OEpcnoEnEasMh BoamM0sH0cTE
NPORARMEHAA GNPS0enSMHOrD NpUaHaka.,

®  MNpuvadak — OCoGEHHIGTE CTREHWR ME N0GOM YPOBHE DR IEH 00,

——
—.—@mﬂu W 3AZAHWSA ANA NOBTOPEHMA

Y7o TAKOE HACNBACTEEHHOCTE; TEHEIF

B pesynsTare €akoro NPGLECCE BOSHWKEHIT ANNENEHEE MEHN?T
JafTe ONpegENEHNE NOHATHR sMHEECTEEHHGIR ANNEN0sMOpdnEm e,

Y10 HASLBAHIT MM R R T

d oa WM =

CdropraynspyfiTe onpanenaH«e NosEATAR TasoTHs, «haHomans=

—.@mm 1 IALAHWA ONA nmz@

"-1'.L-' MNpWeRoATE NEAMEps CROACTE YEMOBEYEIE0rD DETaHMIME ¥ NORCHITE, KEBKNE Np-
JHAKW W EOMNONBRCE MDU3IHaKOE Ha paaniHHulx YROBHAY ODTaHMAZaURE NERET 8 Mx
OCHRE,

2 Y710 DEBT WAYIEHWE NPUIHAKDE A CEOACTE DRTAHEIME 00 GOOMAPOEasHNA Npen-
CTAEREHMA O &0 FEHOTHS?
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OCHOBHBIE MONOMEHWA

ol [BHETAKA MIYHART (B3 GYHIAMBEHTANBHLY CROACTED WHBLI CUCTEM —
HACNZACTREHHOCTE W HIMEHYHROCTE, T, €. CNOCOBHOCTE HMBLIX GDTAHUIMOR
NEQENARATH CAOW NPUAHAKK 1 CRORCTEA 13 NOKONEHWA B NDKONEHWE, & TaK-
WE NPHOGDETATE HOBKE KAVeCTRA,

HACNENCTREHHOCTE COIMAET HENPENLBHYID NPEEMCTEEHHOCTE NOHIHA-
K08, CAOACTE 11 OCOBEHHOCTER DAZANTIAA B DALY NOKDNEHIAR,

MIMEHYVBOCTE OOSCNHEYHRAET MATEDHAN ONA BCTECTREHHOMD OTHODA,
COANABAA KAK HOBLIE AAPMAHTEI NPMIHAKOR, TAK W GECUUCNBEHHOE MHOMBCTRD
KOMOMHALMA, NPEXNE CYLLECTROBABLKK, 1 HOBLK NPUIHAKGE W CRORCTRE
WHEBIX ODTAHWAMOR,

MNPOABNEHKA KAIHBENEATENEHOCTH BO MHOMOM JARMCAT 0T COBMKYNHOCTIA
BIAMMOOERCTEVIOULAX TEHOE ODTAHMAME — FEHOTHNA,

DEHOTN — COBOKYNHOCTE BCEX NOWAHAKOS W OBORCTE OpraHWama —
NpENCTARNAST COGOA DEIYILTAT BIAMMONRRCTEWA TEHOTANE 1 OKDYRAILIER
CPEMbI.

NPOBNEMHEBIE OENACTH

s 1. Kakoskl KPUTEPWN BueneHHA OTNeNbHbIE INEMEHTADHB NPWaHa-
KOR?
2. B ydM NpUHUMNAENsGHHE OTAWYASE NDHIHAEDE W CRORCTE HMBhLE
CHCTEM 0T XADAKTEIMCTHE GOLEETOR HEMMBON MMDOH T
3. C kasof UENnM MEHETAKN WCNONEAYHIT E3UECTREHHYH) KAPaKTEDUCETH-
Ky kapuoTHna’

NPUKAALHBIE ACNEKTHI

=il 1. Kakos aHavysHWE 0N\ DR3EUTHS GHONOrMYSCcENY HAYE MMEeT IHAHWE
rEHETHERN 7
2. Kax HA soneryTApHD-reHETMHECEOM YPOBHE DCYLECTENAMTCR MEXaA-
HHM3#bI NPOSENEHAS NPpKUaHaEa’

IALAHWA

w0 1. DxEpaKTEpHIYATE NPUEHEKY ¥ CBOACTES YENOBEER W OPYriE EUBOT-
HEdX, @ TAKEE DACTEHMA HA PE3NMHHBE YROBHAN ORrEHH3EUMA.
2. CpaBHHTE CYIMHDCTh NPHUAHAKA ¥ CEOACTE, MM ONPaOsiAeMEX,




3aKoHo MepHOCTHU HacnegoBaHWUA
NPHU3HaKoB

BoCnpMaiaE0eHsE KHAHNA — 3T A 80T HACHELTRRHHDCTh.
B HEH NOAENARTCS WHEH PARHTHER CTODOHA EMIHEHHRK
ARNEHAHA, NHAHILAN COCNAREHNA SATHH.

HL Gyt

B 310A rnaee g6 MOIHAKOMATECE ¢ 3aK0H0-
MEDHOCTAMM HACNEA0BEHWA NDHIHAKOR,
[ACTONKEHHLX KAK B FOMOROIHSHLLX, TaK
M B HEFTAORONMYHSIN XOOMOConMax. B ya-
HEETE, KaK MPOHCADANT COMETaHNE MEHOR
[OOUTENSIR ¥ NOTOMKOE W KAXOBS BEORT-
HOCTE MOABRASHHS TOID MK HHOMD DOH-
TRNLCKOND MPHAHaKa ¥ rMOpMaoe, a TaKke
FICAMETE, MCYEMY HEKOTODEE MMEMIHAKH

W CBOWCTRS MDOABASIOTCR YEed OOHD HaM
HENCKOALKD (TOEONREHRE.

Mepewe MOMBTEH SKCAEPHMEHTENEHOND PEWEHWA NPoinen, CEAIEHHLN
G NepangYeid NPM3IHEKDE M3 NOEONEHWA B NOKONEHHE, NPEGNPHHHMAENNGE YHEE
B Wl B YuEHme, CEpRWMEAR MEEDY COO0A PEANMYEMUWMECR OCO0K M Nony4as
AOMECHDE NOTOMCTED, CTREMWIMCE Y3HETL, KAK HACNEOYOTCR POOMTENRCKWE
ceEOCTER. OOHaKn HEBEPHEIN METOOWHECKRHA NODOX0L0 — DARDEREMEHHIE HAy4HE-
HME SONBWOND KOMM4ECTEE NPHE3HEK0E — NPUEDOWN K HEBOAMOEHOCTH ERIAENTE
KEEME-NAE0 2AK0HOMERHOGTH.

L
L]

9.1.: MMbpupoonornyeckn MeToa U3y4eHns
..+ HacnepoeaHwuA npu3Haxkos I MeHgens

Mrorve BoTadred MyTeM CEPBUMBAHWMA PECTEHWMA C DEIHLIMK BADWAH-
THMM COHOM W TOND #E NPWAHAKA NETAMMCE BEIRBNTH MENAHWUAME HACTEO00EE-
HWA, OOHAEKD $8CTE OTEPLITHA KONA4ECTEEHHEN JAKOHOMEDHOCTEN HACHEO0ER-
HUA MPUEHEKOE NRUHAONENMWT YECeoMy Somaiuy-mnbuTenn Mparopy Med-
namo. MNepeos, Ha sTo 0BpaTWN BHUMAHKWE yHEHRH, — 5710 Bnbop obbexTa
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Tabmuwga 41
MpusHarm MOpoXs, HaChE oo e KOTORRN BIYYeHo I Wberpenes

| Iq:luH'r NPOREeHMHA
b o | nnmmmuﬁ T p-uu:ﬂlm-u:ﬂ

':Dupr.-a CAMAH l'namaﬂ Mumum-mmﬂ
::mp.a.cua. CEMAN | WEnThe cemena | 3endmbie ceue-l-la
.'Dr:pacr:a UBETES l'-’.pau:HME umrm E‘BHI:IE umrm
Noncxamme LIR B TR0 IT'I:;EIH'I.IJH!-IE BETEW E-Eﬂ:(‘p'l.l:]ﬂ'-lHHE UBETK
.D..HHHE crefing J:l,nm-tHue creBnu i{ﬂpﬂnme erefinu
opma l.-rp:pmca | NpocTee Bobu | YneHncTiie Bobi
"::u:pacu' -.-'rﬁg..’-q'-éa " 3enéue Bob Hanmuie Bob

voocnenoEaHuA. [ng ceoM: onelTos Mesgens 2380 ropod. DoHOBSHWEM ONS Td-
Koo Belbopa Seumo TO, 470 STW PACTEHWA OTHOCWTENEHD MPOCTD PE3EGOMTE M OHK
MMEIDT EOPOTEWN NEpuon pazswmda. Kpome toro, & pacnopasedud Mennsna
Brny copTa, YETED OTAMMEBILMECS OOYT OT ODYTE NO LeNomMy PROY NPWIHEK0E.
OoHMM M3 CaMB CYLLBCTBEHHEY MOMaHTOE B0 Bcail paboTe Geine onpenanedwWa
HWONA NPH3IHIEDE, N0 KOTOPEIM GON¥HE DEINWHMATECH CEPEWMBAEMEIE DICTE-
HUA. Mangens BNepewe DCO3HAN, YT, HE4YAE © CAMOI NpocTorg Cny4ad — pas-
NWYKFA POOMTENSA N0 OO0HO0R NESpEe ANETEQHATHEHBLY — E3AMMOWCEMNEINAHHUNY
KOHTRECTHRIE BAPMAHTOE NPHIHAER M NOCTENEHHD YONHOHHAEA 38084y, MORHD HE-
OERATECA PACMYTATE BEChH EAYOOK TaE0HOMERHOCTEN HECNEADBAHMA NDWIHEKOE.
Anack © ocofod CUNGHA ERISEMNACE CTROMER METEMETHYHOCTE Br0 MbILNEHWA.
Mo TAEDR NOOX00 K NOCTEHOBKE ONBITOE Noasonyn Medosmo 48Teo nnaqus-
POEATE SGANBHEALLEE YONOEHEHHE IXCHEMMEHTOE. B F1oM otHOoOwEHMKM Max-
AENk CTOAN BREILE BOEY COBREMEHHRD Bxy GHOnorog.

Apyrol BasHOl cooBEHHOCTESD HCCNaanEaHU yEHoro Geing 70, 4T OH Bk-
Gpan ons 3KcrepHMEHTOR OTEHWAME], OTHOCALLMETH K YACTEIM MMHARM, T. 8. Ta-
MM TPYTINEM PECTEHME, B pROY NOKGNEHWA KOTOPEREX MPA CEMONENEHHW HE HE-
GnInoanocs PACILEMMEHAA N0 M3yHISMOMY NPWaHaEyY. B coBpeMEHHOM NOHMME-
HWH YHCTER AMHEA (COPT B PACTEHWEEDNCTES, NOPO0A B RMBOTHOEDQCTEE) — 3TO
COBOEYTHDCTE MIMO3MIOTHBIE N0 BMHEOTHM NPASHEESM ORraHa3I0e, Y CEpELma-
ESHHK KOTOPED PACLIENMEHHAR MO STAM NPHIHAESM HE NPORCCDOWT.

CpaEHMERR PEIYNETATE ONBITOE M TEQDETHHECKWE pacyYETel, Mevoane oco-
fedHHD NoOHEPEWBAN CPEOHaECTATHCTHYECKHA XEPAETEQ OTEREIThIX MM 3AKDHD-
MERHOCTEA, T. 8. 4en Bonsues YMCno NoToMECE 00pPE3DEREANNCS B PEIVNETETE
CEPELWHMEIHWA, Tan Bnuse Gung CoOOTHOLWEHWE PAINWYHEIE DOOMTENECKKE M-
3ZHASEDH B SECMEQHMEHTE E PACYETHOMY — TeOpeTHHackoMy. [epeyrcneHHES
M HEXOTOPRS ApYIHE NPEEMbl ABMAWMGCE HOBLKM METOOOM MIYHEHMA HaCnen-
CTESHHOCTH, OTEDHELLMM Lanmy anoxy B Guanoran. Meton Medosna nonyysn
HaIBAHWE M aonordySckons,

APy rol Maton — WHTOFSHE THYSCKHA — OCHOBEH HAa SHANKM3E KEDMOTPanm —
SoTorpadHMi XpoMOCoMHARIE HAGOPODE COMBTHHECEHY BnaTox, OH NO3sonasT Wo-
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CAEA0BATE KONAYSCTED KOOMOGOM, WX CTROEHHE, BMABNATE HADYVILEHWA YACNa
W CTOYETYRb OTOENRHbEE XDOMOGOM,

FEHEAMOMHYECKRA METOIL, WM METOE OUTOGIARDIX, ILIMPOKD MCNONBIYETCR
B FEHETMES YBN0REKS, OH 0AET BOIMOKHOCTL ONPEIAENHTE KADAKTER HEGC 106 -
HIARA TOMD WM WHOMD NPUARAKE, Bro AoMAHAHTHOGTE WK DEUSCCHBHOCTh, GLET-
NEHWE G DPYTHRAN NPAIHIKIMA WM C DONo,

Haubones COBREMEHHMMIA ABNAINTCA METOMIN KHayYerma JHK 210 1 adanua
NOCASNOBATERLHCGTH HYKABOTHOO0R B TOR MM MHOR XPOMOCOME, M isdpesa-
LA TIOAHYE MEOTWIHE LLENER, NOMeeHHbIY 0T PRaHbE ORFaHHIMon, W MHOTDE
npyroe. TPYOHD NepEoUEHMTL SHAYMMOCTh TO000HBXE MOBEKYNAEHO-TEHETH-
YECKHK WCCHENOBAHWRA, NOABGAADLIWE BLABMTh CTENEHb ROACTED KAk HbiHE
ANPRRCTAYIOLLIME, TAK 1 BuMSPLUME ODTAHMIMOE; BIEMA BOAHWUKHOBEHWA B NO-
LU CGE 3EOMLHE ONPELENEHHON TAKGOHD,

Epote ONWCEHHBX, 0AA HCCAEO0BAHMA HACNEOCTERHHOCTH DA3NMYHBK BM-
O08 #HBbiX ORTAaHWIMOE, B TOM SHEME W BN0BEKE, B APCEHAN MeHETHEOR BXOOAT
NGORE METONN, NOABFDAAKLME MIWYIATE NPHMIHAKA W CEORCTEA. 3T0 aHATOMMWE-
CKME, THCTONOMAYECKME, LWTONOMANECKHE, (GRANOMONMECKNE, THOXHMHSECKIE
i MHOTIHE YIS METOLI HCCNENoBaHMA.

: ![. DHIJPHH:E TOYKM

| [ MeHsns MoNoNsS0ERN 019 CEPSLIMBAHAR OC00E, OTHOCALIMECH K SHCTER MHHWEM.

8 CTporvl MaTeMaTyHecEid GHANMI NOZE0AKN BHABWTE IAKOHOMERHOCTH HACABN0-
EZHWA aNuTEHATHEHRY NFAZHAKDE .

® B HacTomues BREME IAE0HOMERHOCTH HaCRENOBIMHA NDHAHEKDE, BLREENEHHEE
I Masenanas, B03BENEHE B DEH ZEK0HSE, HOTALAX &M MMA,

=< BOMPOCHI W 3ARAHIS| ANA NOBTOPEHUA >

Ero S=n nepecoTEpRWBE TENEM FAK0MHOREDHOCTEN MaCEoaaHn A NEHEHEKDE T

B =

Ha xarkux pacTeHua L npopoman omesdt T MauoeneT

4 BEnarogapa kacie Npaesan T MeHgenso ynanccs BoKPEHT SAKGHE HACNEO0BAHWA
N EHaKGE"

_-.CE__nnrnm W 3ALAHUS ONA nmEm}

1 Kasue ocoBEeHHOCT PACTEHNA MODONE NOIE0NANA T MERGENH OTHECTH ORrasMsMel,
EISITRIE Wi N8 CTHBDHOMSALAN, K ST NHHARMT

2 BuBm CYLIHOC T MTMODWAONOTESESCEOro METONE, PASpADOTAHHOND [ MeHDRnEms’?
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9.2.- 3akoHsbl MeHgens

vas’ SAROHOMEDHOC T HACNBA0BAHWA NPHUIHAKDD, BRABNEHHDNE MeHDe M
B 18G5 r. w onycadHeE w B pabome «Dneime HAO PACTHTENEHEMEA MMERMOaMK=,
E HACTORLIEES BREMA NREMHATO QOpMyNAROEATE B BUAE 3AK0HOE, HOCALLMA &rd
v, Mocne NepecTEpbITHA aTHK JakoHos 8 1900 r Helapuclmo ARy OF Opyra
HMOEQNAHOCKHM rereTiies [ e Dpuaos, Hessedxss GoTanukom K, Kopped-
COM, BRCTRMACKHM FEHETHKOM 3. Yepmakom M NONIHIHWA NDNODHTET YeWCKD -
o ‘_,""lE'HD-I'D HAYANOCE CTREMHATENEHOE DazanTHE MNHETHEN. Brino YCTRHOEMNEHD,
41O 2AaK0HE Mennens MasenTt ecenbuguil XEapakTep W CnpasennvEsl AN annsns-
HidX TEHOE, DRCNOMEKEHHLIS B PASHLIX NAPEN FOMONOTHAMHB XE0OMOCOM,

9.2.1. Nepsbin 3akox MeHgena — 3akoH eguHoobpasua
rubpnaoos Nepeoro NoKoNeHus (3aKoH JOMUHMPOBaHWA )

Ana ANMOCTRAUWH NeDacro 3akiHa heHOenn — 3aKoHa eoHHO0BDaINA k-
GpMODE NEpEOrs NOEDNSHWA — EBOCTIDOHMIEENEM ON=Th YHEHOTD M0 MOHOTE-
BpMOoHOMY CEPRILMEAHMD PACTEHWA ropoxa. CEpElWEAHKE ORYX ORraHWIMOE
HA3IBIEAKT MMOpMOMIanHed, NOTOMCTED OT CEPSWMBAHKA OByX ooofeld C pas-
NAYHOR HACAEOCTRENHOCTEAD HAZHIBANT MHOIMONNE, 3 DT YR DColb — FH-
Chmond . MonOrdGiRIHB CHATAIT CEDELLMBAHWE OBV ODTAHKWIRGE, NDW KOTO-
posa HELMOOAKT 38 HACREAOEAHWEM OOHOE NaPEI ANETERPHATHEHEE BAQWMAHTOE
np#aHaks. CNanoEsTENEHD, NPY TRKOM CEDSWMESHWH NPOCASAHMESIOTCA 38K0-
HOMEPHOCTA HACNEOOEAHWAA TONBED ATHX OEYX BIQWEHTDE OJHODM NPUEHEES,
PAIRMATAE  KOTODD Clﬁ','EI'IDB.I'IEI'HIl NAPoE ANNENLHBIE NEHOB, Hanphmep. LT
FHAK — UWBET CEMAH, B3AMMOMCENIOYEIUIME BADMAHTE — HENTHR WK 38NEHLIA
Boe OCTAMNEHEE NQWIHEKY, CEOACTEEHHEIE OAHHEM ODraHUEMEN, BO EHHMEHWE
HE MNOWHWAMIKDTCA W B DACHETAX HE YYUMTHERITCA.

Ecni CepecTHTE MeEX Oy COD0E PACTEHWA MIPOXE C HENTEIMKE W FENEHEMK Ca-
MAEHARMNA, TO Y BOEN MON Y EHHDIX B DE3YNeTaTE FT0ro Cx a2 uMaa R I'Irlﬁpﬂ.EtDB G-
kEHS ﬁ'y'ﬂ?T WENThIMK, Taxkan = KAQRTHHR HADNOOASTCA MpW CRPEMEAHMA aEcs
TEHWH, MMEHILLME TMAEGKYID 1 MOPLWWMHKCTYID hopky CamMad, — ¥ rebpugoe ceme-
Ha ByoyT rnanE«se,

CnenoBATENEHD, ¥ MOTOMES NERROND NOEQMEHWA M3 K3 00A NEDL AnETEpHE-
THBEHBY MDHIHAKOE NPOARMASTCA TONBKD O0HH. BTopoi npuanar kak Dbl MGueaa-
GT, HE D 3BWANETCH. anDﬁﬂaﬂ.ﬂ HME ¥ TADDHOA NEHSHAKE Q0HOMND W3 DOOHTENER
. Mexnnens Ha3Ean gosuHdposaddan. [Npuadag, NpoRENSHHUMACA ¥ rbpyna
NEPBID NOKDNEHWA 1 OGEENADLLANA PAR3EUTUE ODYTOND NPUIHEEE, Dein Ha3eaH
ATOMMRAHTHEM (0T nar. dominantis — rocnogoTeyiowid). . MpoT-eEononosksHEA,
T. €. NOOABNAEMEIE, NPWIHIE MONYSHHN HE3RARKE DELECCHENOT (0T NAT, reces:
SUS — OTCTYNREHHE, YOaneHKE], len, OB EMENTMUIAEA DAIEATHE O0MBHAHTHOND
NPMEHAKE, TPHHATE 0503HaYETE NRONWMCHDR Syxeoil, ranpuasen A. PesoTnEye-
CEW, T. 8. B BMOE NPWAHEKS, OH NPOABNAETCA KAK B MOMOEUIOTHOM, TEE W B FreTe-
POSMIOTHOM OPrEHHEME. PEUBCCHBHBIN FEH, NPOABNSHWE KEOTOROND NO0aBRAET-
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[ T BN TR Jendinui Magkni Mopuprits A
Pwg, 9.1, Creraa
raHorEGposearo
CHOBLIHEaaHER,

NEM KOTOPRoR s N 30T
3@ HACNER0BAHEEM
GAHOF T MpWIHaEE —
CEEAGKN CEMAH

KB Mmanssn

CA OOMAMHEHTHRR, 0003HA4A0T CTROMHOHE Bykenid & TaEDA reH MOXET MPOAEXTE-
CH TOMBKD B TOMOINNOTHOM ORaHAISAGE (Ch, HIEKE],

Kak yxe oTMesanocs, I MeHaens ncnons30ean B oNwWTax DAcTEHWA, OTHO-
CALLMECH K PEIHEIM HHOTRIM TAHMAM, MOTOMEN EOTORRY B ONAHHEOM OROY Noko-
neHKE OeinM CROQHE C POOWTENAMK. CNenoBareneHn, ¥ S3THME pactaqHuid oba
BNNanbHLE MEHA 00MHEKOERI .

Teneph MoKHD COBNaTh BRIAOD, SCAH B MEHOTHNE JDraHuImMa I_EH!'EITtI:I BLTh
OES OQMHAKOBRK ANNENEHRK MBHA, TAKOR OFEHMIM HAILIBADT FOMOTHIGTHEM,
COprasyas MoeeT OsiTh MMOIHMTOTHREM N0 Q0sMUHaHTHEIR (A4 wnn BB} wnn no
pEUBCCHEHBIM (28 mnu BB redam. Ecnn e AnnensHERE raqHbl OTNMYS0TOR QYT O
OOYTE Mo NOCHEQOEATENEHOCTH HYENSOTWMAO0E ¥ obyCnoBNMERIDT NPOABAEHKE
pEanMHBY BADWAHTOR NPA3HAKS, HANDAM2D O0MH W3 UK GOMAHAHTHGE, 3 00y
MR PEUECCHBHLA (A3, BB, TaKoR OpPradusm HOCHT HAIEHWE MeTEDoIHrOTHOD,

BaxoH enmuonbipazun rMiprooe NepEOro NOEQREHEA HASRERT TAKNXE JEK0-
HOM QOMAHHDOBSHN, THE K3K BCE 0C00H NEpEOID NOKONEHIA MMSI0T 00MHEEDEDE
NpoABNEHKE NpWasaxs. Chopumynuposate 8ro MosHo cnenyiolpss obpazos:
wl oM CREESLLMBA W ALY OOFAREIMOE, OTHECHUMECH K DATHGME YHOTHA AN ET
LB MDA THb COFERHIMOR), TSR CA 0 OT 0 M GUEH0E mane
EMSTEPHATHERLIX NPHANAKOE, BCE napeos nowoneqrke rmbpuaoe (F,) oxaxetcs
BRHHOIRNEZHLA ¢ BY0eT HECTH NDHEHAK OQROND W2 poawransife (puc. 9.1).

Henonvoe OOMWHMPOBaEHWE. B reTEpO3MroTHOM OpPTaHWEME OOMWHAHTHER
MEH HE BCENRNA NOOAEMAET NPORENEHWE PEUACCHBHON reHa. B pRoe cny4aas rv-
Bpu Nepsere Mok EHEA Fs HE BOCOPOMIENLAT B OOHGMD M3 BARWaHTDE OOM-
TENLCKHEN NDW3HaKDE, BhipasEHue 8o HcAT MROMEXYTOMHBER YapaETep C TN
LLPHRA AT MEHBLLRM YENOHEHWEM K GOMWHEHTHOMY WK DELUSCCHMBHOMY COCTOR-
HMKI, HO BOBE OCOGW EToro NodoneHns NPoSEnAoT egudoobpaave. Tag, npe
CEPELIMBAHNMK HOHMHON KPECAaEMUE C EpacHOR oxpackoi useTkor (Ad] © pacteds-
M, HMeoLM Bense ueeTks (aa), a F1 uﬁpaa',-ercﬂ MPRMMERYTONHAR QOI0EAR
okpacea useTEa (48], Takum oBpadom, BOE NoToMEN F; enHHo08paiHn B MeeeT
PO30BEyH DKpACKY uBeTEDE [prc. 9.2).

Henonvoe QoMuHWpOBEHWE — LWHPDED PRCIPOCTREHEHHOS AEREHWE. DHO
OEHAPYHEHD NPK W3YHEHKWK HECNE00BAHWA DHPACKH LBETKA Y NeEUHOND 3884,

<l
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Puc. 9.2, Hacnenoeanwe OKDaCEA LUBETESR ¥ FOMROA Epacasmis

{HEMGRHOS A0MHHMPOEaEHE |

NAGA0E AEMNFHMERN, CTPOEHWA NERLEE Y MTHL, OKREcHM WapcTy KPynHOro pora-
TOM CHOTA W 0BaU, BHOXMMUHECKIE MPU3HEK0E ¥ 4EN0BEEE U T. 0.

Ao cuw nop pastUpPANNcE NRPUMERE, B EOTOREE OOMH W TOT & rad Bein npeg-
CTABNEH OBYMA BNNENAMA — DOMAHAHTHOE (A} W peuscouEHDH (8). 3TH OBa
COCTOAHMA MEHE BOIHWMEREIT B NPOUSCCE My THROBAHWA.



Maga 3, FAKoHOWEIHOCTH HACREGDBAHWE NpWIHAKDE «

CUHAKD MYTALMA {FAMEHA WK YTRATE 43CTH HYENEOTHOO0E B soneyne JHK)
MOKET BOSHHKATh B DAIHLX YHRCTKAX GOHOND M TON0 KE MEHA KAK 8 PasHbX nono-
Bbix KNETEAX OOHOND GQTaHMaMa, TAK ¥ B FAMETAX pasnH4Hnx ocoben. Takum ny-
Tés ODPAIYVIOTCH HECKONLED ANNENER OAHOID MNEHa W COOTBETCTEEHHO HECKONLKD
BADWAHTOR OOHOMND NUadarka, fen A MOXET MyTHROBATE B COCTORHME &, ., 44,
o g TBH B, HAXOOALMACA B ODYTOs NOKYCE, — B COCTORHME b, By, Dy, . B,
M T4, NpHBEnEM HECKONLKD NPUMERos, ¥ Myxd AD0304KMIbl MIBECTHS CEpMa
annened No redy OXPackH a3, COoCTOAWEAA M3 12 WNeHoB: KPacHaA, Kopanno-
Bas, BUWHERSA, ABDHKOCOBaA W T. 0. 00 Denof, ONPenensemor DeUecCHBHbIk
FEHOM. Y KPONHMKCE CYLWLECTBYET CEPMA MHOMECTBEHHBX anfensh No OKpacke
WERCTH, 3T0 OBYCNOBNMBAET PAZEMTHE CINCLLHORA {IUMHILKANG]), MTMManaRcKoR
{rOpHOCTAERORA) OKDACKH HNA OTCYTCTBME NETMEHTAUMH WEPCTH [ansiuHMan)
(e, 59,30 MTHManafcKie KpoiHEd Ha one 0Bwed Genon ORDEcEM WEPCTIA Mg -
0T YEDHEME KOHHARA YILEE, Nan, $BOCTa W MORReakd, ANsBHHOCH NOMHOC TR -
WEHb TTHTMERTE, YNeHbl OOHOA CERUKM ANNENER MOTYT HAXOOMTECH B DRA3HbIX 00-

Puc. 9.3. BapHaHTs DRDACKH LUBDCTEA ¥ EROMEKoE!
A — wpHER; B — anelenos; B — cepeai; [ — risanaficedi
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MIAHAHTHO- FEUECCMBHBK OTHOLLEHRKAR AEYE © ARYromM. Tak, reH CrndwHol orpa-
CEl BBEMASTCA GOMAHAHTHRM N0 OTHOWEHKIG KO BCEeM 4NeHamM cepln. Tad
THMANAACKDN OKPACKN AOMHHIHTEH N0 OTHOWEHMKY K ey Senof, HO DELBccK-
BEH MO OTHHUEBHARD K MN2HY LIMHLLWMANGE DA DERETCEN. FPazswTve BCax 3THX TFIEH TH-
nag OERAECERN WHU TPEKMST PAa3HBIMEA BNNENAMA, POEENHE0EaAHHRRMEA
B OOHORM W TOM ¥a NOEYDE.

'I::HEA}I'ET MORAHATE, TO B FrEHOTHNZ OANMCHOHEX DDradnamoE MOryT Haxo-
AHTECH TONBKED OBdE M2HE M3 CERAA anneneid. OcTaneHEE annann OaHHOND reHa
B PAZHBN COMBTAHHAK NONARHD BXOOAT B MEHOTHNG APYHE 0CoDER OAHHTD Bi-
Oz, Takun oBpaIos, MEKECTEEHHBIA ANNENHIM XADAKTERUIYET PasHO0dpaIne
reHodoHns (reHohoHl — COBOSYNHOCTE BCEX BAPWAHTOE KaMOOrDs W3 MeH0s,
BXOMAWME B COCTAR MEHOTANOE NOMYARALMK @NH BAOA B WENoM), T. & ASNRETCA
BANDBBAA, 3 HE MALABRIYANbHBIM MPHSHAROM,

¥ yanoEEKA MIEECTHE MHOEBCTEEHHLIE ANAEmA A GOnNELOrD YHoCRE reHOs.
MpUMEROM MOKET CNYEWTE HACNSNOBAHWE MEY NN KpoEn B cucrase ABD. Onuca-
Hil BAPWEHTH PAZNUYHBR GEOMEHTOR, BHTUREHOE |1 ooyrvx Benkos. Hanwdwea
B reHdiHOe MHOMAX BNNEnei GOHME 1 TEX 38 MEH0E ONPegensaT 1M NomHEpKn-
EAET HECNEOCTEEHHYH YHUKANLHOCTE EEN 00N HHOME WO,

9.2.2. Bropon 3akod MeHgena — 3akoH pacllenneHus

ECniA noTOMEDE NEQBOTD MOK0NEHNA, OWHEED B M HEVHAERMOMY MOWIHDKY,
CERPECTATE MamOy cob0H, TO B0 BTOROM NOECNEHKKE NREWMaHEEH 0boux poouTensR
NORBENAKTCA B ONPEAENEHHOM YMCNOBOM COOTHOWEHWK: ¥/, ocofei GyoyT HecTH
AOMAHAHTHEN npusHag, 8 1/, — peugcoreHmi (pwec. 3.4).

AanaHwe, NpW KOTOPOM CEREWWEAHNE METERDESHIOTHLE ocobed npuaogMT
¥ 0OpEI0BAHMID NMOTOMCTER, YACTE KOTOROM HECET QOMWHBHTHRIA NPW3HRE,
A Y4aCTh — PEUSCCHBHMR, HIIWMBAETCR pacllenneHuens, CNenopaTensHo, pac-
LEnnends — 370 DEcnpaaeiaHing DOMAREHTHRK WM RDELECCHEHLE NDHIHIK0E
CPead NoOTOMCTER B ONPDENSNSHHEGM YSACGHOEGM COOTHOWEHNH, PeusccHEHbIR
NEAIHEK Y MASOHMO0E NEpBIET NOKENEHMA HE MCYE3ART, a ToNLKD MLasNseTeA
W NPCABNAETCA BO BTODOM MMEDMOHOM NOKONEHHH,

Taxvsa obpazom, BTopoi 2axoH MeHgena sModHo CEopsynHpoBaTE CREEYHI-
wiant obpazon: «MMge CkDeLHEaHNN QEYE NOTOMEOE NEJsorD MIKOREHHT MENTY

——
Puc. 9.4. Cuesa

CE ELLISBARNR TETE M-
A0V ORrAHHAMOE.
A — =EmTas ospacka
CERfH 8 — AsntHER
ORECRE CEMEH
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cobod OBy rETEQOIMIDTHRER oUDOER] BO BTODOM MOKQIEHHE HAOMKOasTCH
PECIEMTEHHE B (NPESERSHHOM YHCMOE0M COOTHOWEHME, o gerorany 3 0 1,
no rergrany 1.0 2 5 Te [Npu aros cpany nomyyuewecs ocobein Gyoget 25% ro-
MGIHMOTHBIX MO OOMUHIHTHOMY fedy, 5006 reTepoanroT, 25% roMoIMroTHbX Mo
PEUBCCHBHOMY TeHy (CM. pilc. 0.4),

MNps HENONHOM OOMAHEDOREHKK B NOTOMCTES MEdbpuaos F! PACLE MMM
N0 FEHOTAMY W @eHoTany copnagaer || Z:1)

9.2.3. 3aKoH YUCTOTE! rameT

Mergens NEEONORGEKN, Y4TO HACNEOCTEEHHEE akTopa npd obpazoEaHuK
rMOpMO0E HE CMEBIUMBARITCH, 3 COXNPEHAKTEA B HEWIMEHHDM EMge. B gneTeE: -
Bpuoa F, OT CEPEUMEEHME POOWTENEH, DEINWHAKLLMXCH MO ANETEQHATAEHBRIR
MNPW3HaKasM, NpycyToTEYDT ofa daxTopa — DOMAHESHTHHER W PEUSCCHEHRN,
B sexge npHsHaKEd NRpOABNRETCA AOMMHEHTHBIA MBH, PEUSCCHEBHBINA #e NOoasns-
eTch, CERSL Masny NOEOmESHUEMA NP DONO0ECK PEIMHOEEHHN OCYILBECTEAAST-
CA YB3 NONOELIE KENETEN — FEMETR. CRegoeatansHD, HEODEO oMM OOMYCTHTE,
YTO EEMAEA FEMETA HECET TONEXD O0WH hakTop M3 Napel. Tonga npy annogoTea-
PEHUW — CAMAHKK OBy FHMET, KEEOSA W3 KOTOPEIX HEDET pEUSCcHBHEIN reHd, ofb-
Pa3ayeEToA OpraHuaM © PEUSCCHBEHER NPWAHEKDM, NPORENRIDLLMBMCH (hEHOTHNM-
YECKH. LAMAHKME HME MAMET, HECYLLMX N0 O0MHHSHTHOMY GaKTORY, MK e Osyx
FEKMET, OOHE M3 KOTODRY COOE[EUT OOMUHEHTHER, 8 OpWTas — pPEURCCHEHER
rad, GyoeT NpUEDONTE K PRIEXMTHID OPTaHMEMAE © O0MHWHAHTHLIM NpUaHakon. Ta-
Ern 08pa30mn, NORENSHWME BO BTOPOM NOKONEHMN (F.] pEUSCCHEHOND NPU3HEKE
OoHoro w2 poguTensid (Pl MOEET MMEThe MECTD TORBKD NP COOnNEmEHMN O8yH
yonoswid: 1) ecnd y rubpuooe HacnenCcTEEHHEE GEKTOPE COXPAHAMITER B HEM3-
MEHHOM BEMOE; 2) SCNY NOAOS6IS KNETEW COO8QEET TONLED OOMH MEH W3 EaXOnE
BUNNEMLHON AP,

PacwsnnesKe NPWIHEKOE B NOTOMETES NPH CERPBLLUMEAHAN METEpO3WroTHER
acobail Masnens o6bRoHAN TEM, Y4TD FAMETE FEHETHYSCKM YMOThL, T. 8. HEOYT
TONEXD GAKWH MNEH A3 BNNEALHON NAapL. 38804 YHCTOTE FEMET MOHO cdopanynm-
POBEATE CRegyiauan obpaszon: =Mpe oEpa208aHEN TORCBELE KRETOE B KEXSN0
FEMETY NONSEAET TINTEED CITHH FEH B3 KAX 0 Srnemsaod mapsie,

MNovery M EBE 3T NPOUMCEoOMTT F3ssecTHO,

YTD B KE¥O0 KNETES OpraHustMa MMEBETCA Co-
BEQLUSHHD OOWMHEKDERIFA AMNNoHaH=R Habop
¥poMocom. JBS rsonordYHEE XDOoMOCoMEl P
COOSQ#AT OEE OOMHIEDERIE BNAENEHEE MEHE.

OHpAI0EEAHHE NEHETHHECKW HACTRIE FAMET
MNOEAZEHD HE PUGCyHES 9.5,

Mp#t CAMAHMK MYECKAX W OKEHCKMY TEMET  [muatw
abpaszyeTcA mMSpnng F,, Msasouyil ounnomg-

Heli Habop xpoMacom (puc. 9.6).

kak cnegyeT v3 GiEMBl, NONDEVHY XPOMD- e
COM 3WIOTE NONYYEET OT OTUOECKDID OPraHH3E- Pue, 9.5, Crema 06pazosaHus
Md, TONOEHHY — OT MATEPMHCKDID. FEHETHGCEM YWCTLE FEMET
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FareTH p

P Mame Tkl

— I—

P, B.6. CRuaiHme rameT P, 9.7, DOpaaosasie ramsT
¥ OOpAZ0BAHWE SJArOTh Y FETEOIAMOTHOND OOrEHWSRMA

B npougcce o0pa3o0BaHWMA rAAET ¥V MADPHMOE roMOonorddHBIS EPOMOCoME BO
BREMA MEAD3E TAKHE NONGGAKT B PASHEE KneTEW (pac. 9.7).

o~ i

A A
P '
A T A
lardaTh |
A A All &
Fy
25% 60% iy
TR NOTH R MATRROIATOTHIE X MR ANT O THRIX
OO HHBHTHR [#EnTLE | D CCHEHE R
[AEn Tbe | [3aNEHBE)
[

Pie. 9.8, UaTonorteckie GCHOBR 33K0HA paCILETINEHME
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Taewm oSpazom, WHTONDIAYECE0N OCHOS0H PACILENNEHHWRE NPWEHAKDE ¥ No-
TOMCTES NPH MOHOMAGDMOHOM CEPELWBEHHN AEMNASTCA PACHONOEHWME FOROND-
MMHHER XPOMOCOM M 00pa3oBAHWME TaNMOMOHEX MNONOERIX KNETOK E Mekoze
fpuac. 98],

9.2.4. QwrnbpugHoe W NoNWrMbprugHoe CKpelyBaHne.
Tpetni 3akon MeHgena — 3aKoH HE3aBUCMMOID
KOMDHHMpOBaHWA

HlayseHre Hacnanosade 90HOR naps annensld nozeonuna Mengenw yora-
HOBHTE AL BEMHLE MEHETHHECKMY 32K0HOMEPHOCTER NOMUHHUPOBEHWE  HaMW3-
MEHHOCTE PEUSCOHBHEIX annaned ¥y rMipuoos, PacLYBNNEHHE NOTOMECTES rMbpH-
O0E M0 MIYHIEMOMY MTPHEHAEY B OTHOWSHKK 3 | 1. AeneHvse paciuennsHdus no-
SEOANND NPEANDAGEHTh, 4T0 TAMETH MNEHETWYSCEW YMCTRI, T. B COOSPEET TONLKD
OAMH MEH M3 BNRENLHOA N3Pkl

DgHaKD OPraHyEMel OTNWMHENTCA A0YT OT QEYrE N0 MBOTAM NpM3HaKEM. YoTa-
HOBMThE JFEOHOMEDHOCTHY HACNEOOESHWA OBy: W GOnes nap ansTEpHETHEHL
MNPWIHEKDE, MEHE EOTOPKIE HAXOOATCA B PA3HLR MEADESY MOMONOrAHHEE SpORD-
GO, BACGKHD MY TEM QUrABRMaRor @nn nondrnbpuosoro CRpewMBEHN.,

AurnipuaoneM Ha3EIEE0T CEPSIUMERHWE, MPW EOTOPOM DECCMATPMEISTOR
HACNEOO0EEHHE W NPOWIEDOWTER TOMHEE KDMAHECTEEHHRIRA yHET NOTOMCTEE N0
OV Mapasd anETEPHETHEHLE MPWMEHEKOE, 8 TOMHEE, N0 EZAHMOMCKMOHSHILLMM
EBPHEHTEM 0801 NPHMIHIAKODE.

Oas gurabpuaosoro cEpewyeaHua Maerdoens B3An roMoInnoTHRE PRCTEHMA
rOpEdE, OTAWYEDUWEcA Mo GEYM FEHEM, ONPESENFLLUMM OEDEcEY CEMAH {xEn-
THIE W 3anEHEE) W hopMy CaMAH [TNEQEWE ¥ MOPLWMHMCT=E) (o, 580, Jowm-

Eanti LenaHEn
rnagEni MO PUAHUC TR

s T

Fy

—
Pue. 9.8, Ceana LarnbDpnasoro CEpeL MaaHim
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HEHTHBLIE NPW3HEKKM — HENTan oxpacka (A) v mangan Gopeaa (B) ceman, Kaxnoea
pacTeHWe obpasyseT dovMH CORT FEMaT no |¥3yHEeMes annenan. TNpy cneaHue
ATHE FTAMET BCE NnoToscTed ByneT aaMHoobpRIHEmM.

MNpw cbpazoBaHMKM rAMET Y OurEbpuoa M3 a0 Naps BNNensHER MEH0E,
PACNONCEEHHEX B PAINWHHE MAPE MMONDrAYHER ¥PasMoCoM, B TaMaTy Nond-
BAST TONRED DOMH, MpW 3TOM BECREOCTENE CAYHRAHOCTH PACYONHOEHKA OTLOSCEAN
H MATEPHHCENY ¥pOMOCON B0 BOSMA MEAn3a red A MOMaT C paEH0E BEpORTHD-
CThLHY NDNACTE B OOHY FEMETY C reqHoM B uni ¢ reaHom B, TO4HO TEK HE 1 FaH 3 s0-
#ET 00bEAWHWTECA B OIHOE rAMETE & reqHon B uny b MNockonsey B KAX00M Opra-
HH3ME OOPAIYETCA MHOTD MONOBLIX KNETOE, B CHMY CTATHCTHHECKIAXY 2AKOHOMED-
HOCTEE ¥y rMbpuoa — JWreaTepoauroTHOND DRpraHyMasa ohpasyioToa YSTRIPE COpTa
TAMET B OOWMHAKDEO0M EonWsecTES (N0 25%): AB, Ab, a8, ab.

Bo epemMa onNoOoTEOREHWE KANAEA M3 YEThIDEX THNOE FAMET 0040 Opra-
HH3ME ChydaiAse BoTpEdaeTcR © noboil M3 ramer gpyroro opraqnasa. Boe
EQ3MOMHEID COHETIHWA MYHCKWE ¥ SEHCENX [EMET MOXHO NErko yOTEHOBHMTh
C noeAnLLER: pewETEr MNeddeTta (prc. 9.10). Hapg pewarkod no ropdsoHTand Bsi-
MHACKEIBEKIT FEMETH DOHOM POOQUTENSR, 8 N0 NEROMY EDEH PEWETEN, MO BEPTHES-
N, — rAMETE OEYIoro poauTens. B kBRNpaTHEy ¥e BNMCRIBROT NEHOTUNG SHIoT,
0OpaayILLMECH NPY CRMSHAW rameT. fergo nogoYdTaTh, 9T no GeHoTHny no-
TOMCTED OEMMTCA HA HETLIPE YNNGl B CREOYI0WEM OTHOWEHWA: ¥/ . mEnThix
rnagrnx {003 OOMWHEHTHRE NPH3HaKa): “/; HENMTeX MOUMHWCTEIE |(epekii
NPW3HEK — OOMWHEHTHBIA, BTOPODR — PEUSCCHBHER]D 7/ 3EN8HLIX MamKnx
(MEPBRH — PEUSCCHEHER, ETOPOR — JOMMHHEHTHEIA) 1/, 38NEHaEA MOPLITHK-
cran (008 NPM3HEKE PEUBCCHEHR). ECNM yHMUTHEATE PEIYNETATH PACLENNEHWA
No KAXA0H NEpe NPUAHEKOE B OTOEMNEHOCTH, TO MOTYHMTCA, YT0 OTHOLWSHME Y-
Na ®ENTEX CEMAH K YMCNY SRNEHED 1M OTHOWEHWE YAGHA MAaOrHE K YMCNY sMop-
WMHKCTLIY A axnnd naps paedHo d - 1. Takwm ofpazos, 8 purubpuoHom
CEPELWHMESHWA K2%05A Napa NPUSHAEKODE NP PACLLENNEHHH B NOTOMOTES B808T
cebA Tak xa, Kak Npr MoHorwbpugHOM CEPSILIMEEHAN, T. 8. HE33BMCKUMO OT gpy-
ro# NAQE NPU3HAKOE.

Mpr ONACOOTEODSHAA FEMETH COBOMHARINTCA N0 NP3EANAM CNy<aAHBIX COYa-
TEHWA, HO C DABHOR BEROATHOCTEID ONA KA¥A0R. B 0Bpasy |- SAroTas Bos-
HHEAT PE3NUYHBIE KOMBUHAELMY MEHOE.

HezasuocHmoe pacnpaisnsHWE NPUIHAKDE B NOTOMCTEE W EOIHUEHOEEHHE
PaINUYHBX EOMSHHIUWE reH0E, ONPEaENARLLEE DS2EMTUE STHE NPWIHAKOE, NP
BUTHbpUaOHoM CEPELIMEAHAN EDIMOHHE MWlUE B TOM CIy43E, BChM Napsl am-
NENEHLE MEHOE PECNONOHEHE B PAZHEE MIMONOTHHBE XROMOCOMEXH.

Tenape sMoskHE CthopRYNMPOBaTE THETHE Jakod Mengens, nnu JaxoH Hess-
BREWIOIT KOMOMHED0EaHEA. nIDH CEDSILHBARNN JBYX DOraHMEMOE, OTAHYEE-
WHXCR A0 OT Opyrd N0 88y o S0Nee napa aisTepHATHEHEN NDHIAREN0E, Te-
HEi M COOTESTETEYIOLME MM NOHIHEEH HECHEOWOTOR HEZaEMCHMD OO0V OT gpyra
M EOMORHUDYIOTER B0 BCEX BOSMONHEIX COWETEHNRXS,

Ha 3akoHax Mednens OCHOESH SHAMME DACIIENNEHNE 1 B GoNes CRMHbIx CTy-
HEAX — NP pasnsqyE ooobei no TpEs, YETRIPEM 1 Sanea Napam NPWaHAKDE.

Ecnu poonTenecEre GopMel PEINMHETCHE N0 QOHDA NEEEe NPHIHaEnE, B0
HTOROM MokaneHyy rafnooaercs pacwenneswe 3 @ 1, ans aarBpuoHoro crpe-
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HEnTif JpnoHuA
Pre. 8. 10. HacnenoaaHee ogpackn
TTRLIOHA 4]
. b i ¥ ODME CEMAH Y MOpoEa;
] » A — =ENTAA OKPACKE; § — JenSHan
QKpaCcKA; § — mangan dopa
AdBE saby CEMAH, b — MOPLIHSEACTEA GO0,
+ *. B nepeoM NoROAEHEA rubpiagos {F,)
FoseTsl | 45 ab | BCE DOTOMCTED SEMHOGANasHD —
1 T OWTETEROSHIOTHS. TP CEPELMER-
* HMA TlpoE B F; resl v COOTEET-
ﬂ WL CTEYVHILUME Mbd NPHAIHEEH HECNEOYIOT-
AR il HEZABMCHRD W KOMOAHUDYIITCH
Q B0 BCEX BOAMORHE X BEADHAHTAY
Aa;ﬂ'h
20 ' 1
2 AB al Ab ag |
- [ [ |
il I
A ats Als a8 |
Q@ @ Q@ 4
AARS Aaih AAED AxBEH
-9 @ @ Q
AaBh aakiy Aabity ‘askh
-9 @ @ 9
AABDH Aabb Adbl AaBn
40 @ Q @ e
il 3 3RNEHLD ITRAIKHE
Aa88 asBh AsBb 2aB8 O WENTHE MODILMHWCTEX

1 aanEsaf MORILMHUCTER

iHEAHER 370 GyneT 90 3 03 1 1. MoKHS DACCHMTATE TAKKE SHCHD CODRTOR FamMer,
OBPAIYICILMXCA ¥ MABPAN08, WCNONLIVE CISLNANEHYD Gopsyny.

¥ reTepoanroTel Aa oDpaIviaToA B3 COpTa raMeT, WM 2' — A W a.

¥ OMreTeposHroTel AaBD — YeTwpe COpTa rameT, Wi 22 — AR, Ab, aB w ab,

¥ TpUreTepoanroTe AaBhOr — BOCEMb CORTOR raseT, unn 22 — ABC, ABc,
AbC, Abc, aBC, aBc, abl 1 abe,
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Pwc. 8. 11, Creme
AHAMA Y IDLLE MO
CEPRLIMBaHIA N
TORADAMTDTHOETH (&)

M MeTapo3RroTeocTH | B)
WEONEOYAROND Dprasnama

O0wan Gopryna pacyETa SKHcna COopToR raseT ¥ nonurbpuooe — 27, roe
11 — SMCN0 FMETEPOINIOTHRN NAP MEHOB B reHoTHNe.

AHanuanpywuwes cepewmsarne. Paspaborandnid Medoeness nadpunonori-
YECKMA METO HIYHEHHR HACNEOCTREHHOCTH NO3BOMRET YCTAHGEWTE, MOMOINIo-
TEH WA TETEROINNOTEN DRrAHAIM, HAMEIOWIMA AOMHHAHTHBIA $EHOTIN Mo weone-
AYEMOnMY FEHY [N HCCNEOYEMbiM redam). Jna aToro crpelimsasT ocols ¢ He-
MIABECTHOIM TEHOTHNOM W OPFAHM3M, TOMOIMIOTHEIA N0 PEUECCHBHOA annenu
LANNENAM ), MMERLLMA DEUBCCHBHBIA $eHoTAN, ECHM A0MMHAHTHAA 0000t MoMo-

Fl
Fpased
[——
Puc, 8,12, Cxaraw ara-
NEISTAOLLETT CHHELEE -
Fy HIAR MD# T OasErome-
CTW WCCARZYEMINT
CRraHAIME 0 OBYR

napakd MpEaHaxng
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IMIOTHA, MOTOMGCTED OT TAKOID CEPSWMBaHHA ByneT anuHoobpasies 1 pacue-
MREHKA HE NRoU3DAgET (pua. 9,11, A).

HMHan xkapTrHa nonyyYnToR, BCRM WOCNEOyEMER CRraHMEM FreTERDSMITTEH.
Pacwsnnanme npoMaodnsT 8 otHoweduy 1 1 no dexommny (puc. 911, B). Ta-
KOW pE3YNETAT CEPELMBEHIMA — NPAMOE AOKAZETENECTES 00Paa0BaHnA Y OOHO-
Mo M3 AOOMTENER OBy COPTOR FAMET, T. 8. 8rg reTEpoaMroTHOSTA.

Crema BHANMIMPYHHMUETD CEXPELLMBAHWA NP METEROEUIOTHOCTA WCCNELye-
RO OPrEHME3AR N0 OEYA NADEM MEHOE NPUBENaHE Ha puoyHe B12.

B nomomcres obDpaIyiDTCA HETeRE rpaynnel  GEHOTUN0E B OTHOLEHWW
2 J o s [

" ONOPHBIE TOYKM

B [OMOAANOTHEM HASHBAKT OPTAEHWUAM, HMEIDILMRE 088 OOWHEK0ERD ANENEHLI TEHE
M COpAIYALAR GOl CORT FaMET N0 QaHH0 NApe ANNensd,

8 [aTepoaEroTHREE OpraHuEr CONSEEUT NES PRAINNYHEX BADHEHTS OOHDEA ¥ TOE e
annan 1 ofpaIveT ORa COpTa FraksaT.

& JowmmHaHTHRIA MGY NPORBNRETCA esoTNEYECl KAk B Moo=, TaK W B NETepn3srom-
HIOM RSNk, 8 DELSCCHEHER — TOMED B IO RMOIMrOTHIN,

e
—rq:junru:ul W 3ARAHIA 1A NIOBTOPEHME

Yoo Takss ruGouEHaaLepessT

Kagne CRpeiLWBane HAIREARDT MOR0r G0 IHER SArniHDHER?
CehapraynspyTe nepewid 3acod Medasna.

Y7o TaKoE HEnonHDE ArsausEnpoRaHde T MpeBenpETe NEe s,
CoopraymapyfiTe aropai 3axoH Mewnena

HTO TAKDE WACTOTA TRMETT

Ha sakss ABASHWA GCHOBAH 3AKOH YNCTOTR FasMaT?

- T T O O

S ocHyiATE OOHDEMLIE MONDEEHHA TRETEETD 3aoHa Maupana,

—-—@Fum W 3ALAHMA 0N um}mz@

o
1 Kax Meungns NposogMn onsimis 0o sosoriBoeumsomy o aaraBpeumsony CRpe W=
HEC DACTEHSA ropoea

2 Y7o maxng aHanHaMInCILES CHDELMBaHWET Kakn 0GDazor aro MONMHO BENONk20-
BATE MPW AHANWAE HACTEA0EAHAR NPWEHRKDET
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9.3.: XpomMoCOMHaa TEOPWA HaACNeacTBEHHOCTH.
..+ CuenneHHoe HacnepoBaHWe reHoB

Maraens NROceiEn RacneqoRaHieE TOABKS CeMA Nap NDEIHIKoH
¥ OVIUKMCTO ropowea. B gansHefwen MHOME MCCNeNOsaTeENny, H3Y4aa H3oCne-
AOEAHHE PasHeE NPMEHIEDE ¥ CAMBN PA3HEN BAA0E DPFAHW3MOE, NOOTEEROMAK
AAEOHL MeHIem. Boild NEPWIHEHD, 4T0 3T 33K0Hb HOCAT Bee0filiAn KapaKTep,
OoHakD nodee Goind JaMEUEHD, YT ¥ OVLMCTOND ropollscs 088 NRdaHaes —
OpsE NeNbLUE B OEP3cES UBSTEDE — HE O30T HEZEEWMCHMOMD pACOPEOenEHHA
B MOTOSMCTES 1 NOTOMKH OCTOTCR NON0HUMIA HE pOOMTENSR. MTDCTENSHBD TAKE
HCKACMEHMA W3 TRETHEND 3aK0Ha MeHIENA HAKANNMBANoce BoE Gonbiue. CTano
ACHO, 470 NPMHLFN HEZEEXCHMOND PACTPE0aNEHNSE B NOTOMCTES M cB0SagHoro
KOMEMHMDOSAHMA DACNPOCTREHABTEA HE HA BCE reHel. B camom nena, y noboro
OOTAHIAAMS NPEIHAEDE OYeHL MHOTD, & SN0 KPOMOCOM HERENHKD, ChRenons-
TEAEHO, B K300 ¥POMOCOME OO0MEHD HISEOOWTECA MHOrD radoe. K npuaepy,
¥ HEMODEEKA HE OOHY XPOMOCOMY NPHXGGUTCA B CpegHes: Bones TeICAYM MeHOE.
KakoBm #E JAKOHIMEDHOCTH HACHEO0EAHMA FEH0E, NOERNHIOEAHHDIX B Q0HON
HOORABCORET ITOT BONPOC OG0l WAYHEH BbdlHa0L00 A AMEQWEAHCKHM MEHETIA-
wom Tosacom Moprasom.

ABNEHWE COBMECTHOND HACHBOO0BAHWA TE8HOB, NOKANMI0OBAHHRIX B OOHOR
KOO GCOME, HATBBASTCA CLERMEHHLN HACIRTORSHIEM, 3 NOXANMIAUMA MeHoa
E OOHONA XpOMocose — cuenmadyen reqoes. CuenneHHoe HECNegoESHKE MEHOE,
NOKANHM3OSAHHEIX B OOHDA XPOMOCOME, HE3eEa0T 3akadom Moprada.

BCe remw, BXOO0ALMWE B QOHY ROROCOMY, KOX Bbl NOBHATE, MEE0E0TCR No
HACNEnCTeyY COEMECTHD M COCTABRNSNT My cuentaqna. [Noceoneky B roMmoano-
MFHL XPOMDCOMAN HAXOOATCH OO0MHAEKOERIS MEHE, TRYNNY CUBNnaHnA obpasy-
0T ABE MOMONOTAYHBIE XPOMOCOMB. YMeno MmN CUgnmseHds CooTEeTCTEYaT
SHCTY XPOMOCOM B rannowaros mafdope. Tax, y uwenosexa 46 xpomMocom —
23 rpynne cuennedwA. ¥ gpoaodene B xposmocosm — 4 rpynne CUenneHya,
¥ ropoxa 14 xpomocom — T rpynn CLgnnersd,

MpeanoncHumM, 1Te 063 reda — A 1 B Hax00ATCA B OOHOR Np0s0cOMe 1 op-
FEHWAM, B3ATEH ONA CEPELUMBEHMA, FETEROSMIOTEH NG 3THMM reHan. B anadazs
NEPEOFO MEfDTHHECKOND OENEHHA FOMONOMMYHEE HPOMOCOME  PRCNOSATCA
B DAIHLIE KNETKK, 1 0DPasYITCA 0BA COPTA FAMET BMECTO YETHIDEX, KaK O0N¥HO
Geano Gkl BeITE NPX OUrHoRIAGHOM CEDELMEAHMY B COOTEETCTEMM C TRETEMM 33-
kaHow Mengens. MNpr CHRPEWHWEAHNKA C MMO3NMITHEIM OPTEHMaMOM, PELECCHE-
Hidbd N0 OB0MM resam — aa w bb [aHanuanpyiowes CRpelmesan«e), NonyYaeTca
pacuwenngnue 1 0 1 BMECTO OxH0SSEMOrd N .ﬂ.b’ll'l-lﬂlpﬂ.ﬂ.l'ﬂ}h'l AHEMFIH YL
cEpewpmeaHn 1:1:1: 1.

Taxos OTENCHEHWE OT HEIEBMCHMOND PEcNPegsnsHna O3IHEHEET, YTO0 MeHkl,
NOKANHIOBAHHBIE B OOHOA XDOMOCOME, HACNEOVIOTCA COBMECTHO. Ecnk npw
AHANWIMEDYIILEN CERBLUMEAHAK B CNYHEE CUBMNEHHOM HACAEO0BSHWA B Mo-
TOMGTES OUrETEpO3MIOTHOND GPTaHWaMa HabNMOasToR paclisnnaHEeE B COOTHD-
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Pwc, 9.13. Cusnnevve raqce, HACNESORAHWE Mes0B, JACMONIEEHHEE B XpOROCOME
O 38 AT

WA 111, TO roBOPAT O MONHGM CUENNEHMH TEROE. ITO DIHIYAET, 4TO reHs 4
W B (aTakks a ¥ b pacnonosEHel B RpoMoCoMs HENDCPEncTESHHD Oy 38 Opy-
O W ERODCCUHIDEED MEMNY HUME NOEEKTHHECKM HEBDIOmaH (pye. 8.13). 06-
bbEE OPAYTIAME YUSCTEAMK B JAHHGA NaQe roMORMWSHDN EROMOCHM HME3K M2
CEAMETOR HE HACNEeoBaHMM reHoe A 1 B (a n b).

DinHAKD NpW AHAMWEE HACNEO0SAHNHA CUENNEHHEX redos Geino obrapyseno,
HTO B HEROTOROM NpORSHTE Cdags, CTROoro DI'IDE.‘.IJ.‘EJ'"EI'I'I'IEIM LA ERRA0R Mapes
FEHOE, CUBMNEHWE MORET HapyWaTeca, Ecn B PE3YNeTATE KDOCCHHMOBEDS B -
EOTORRIX ENSTEAX NPOWCHOOMT 0bMEH yHACTEIMA XDOMOCOM MEXOy radHama A
W B, noRBnanTca raMeTs A 4 88, 1 B NOTOMCTES OBPAAYIDTCA YETHWPE MY
PEHOTIANDE, K3k NPW CRODOAHOM KOMOHHWDOBAHMK NeHos. Painvyve aaknicya-
ETCH B TOM, HTO HMCROEDE OTHOLWEHKE (hEH0THUNCE B NOOSANAKLER GONELIMH-
CTEE CIMYHYEEE HE COOTEETCTEYET OTHOWEHMKG 1 : 1 : 1 - 1, yoTRHOENSHHBOMY ONA
OMMHG0MAHOTD AHANMIWARDLLETD CRDELLMBA KA.

PaccMaTpMESA KBE PA3 TAEDA pEOKMEA CNYHSEN, KA, HANpYMED, XEPaETed HAa-
CAEN0EaHMA reHoBE A 1 O (8 ¢ ©), HaX0OAWMKMACH Ha PAIHEX KEOHUAE MaaY Apoma-
COM, M ByIEM HAGNDOATE WHYID KADTHHY (DWC. 9.14), MNMOoCKoNbkY BEpoATHOCT
EROCCHMIOBEDA 009 LWEME XpoMOCOMEl COCTARNAET S0%, TO KONMYECTED FAMET,
rpyW oSpEa0EaHuA EOTOREX KPDCCHUHrGEEpa HE Deing, CoCTaEMT mMle 5096 (no
25% A0 W ac), JTH rameTbl NONYYHNKN HAIBIHWME HEXDOCCORSDHERK, B 0CTanbHbX
S0% ChYYALE NORBNAIDTEA NONOBLIE KNETEM C NEPEK0MEHHAD0EIHHBIMA NEHAMA
ino 25% aC 1 AQ) — EDOCCOBEIHANE FEAMETEL AHANHIWEYISE CERBUIVMBAHME
C TEEWMM OOraHWEMO0M NS0T HETRIPE MEY NG ROTOMEDE B COOTHOWEHMM 11210 1,
EdK MM HE3ARMCHMOM HACNSOOBAHNA,

B Tpateeil cHTYELMM PEIMECTHM MEH A (8) HE KOHUS NNEYE XpORMOCOME,
a red O (d} nokanmayvam & 88 reoMeTpuHeckod cepenwHe. B arom cnyyae eepo-
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Pwc. 9,14, Cugnnsune esop, HaocnaRoeaHmws resns, pacnonoeHHLE HE PaaHLId EDHLEAN
MNEY KOO MOCO L

ATHOLTE EPOCCHHIMOBEENE O YYACTEA XPOMOCOME! ME3OY STUMH MEHAMI COCTE-
aiaT 5004 0 2 = 25% (puc. 9.15). ObMmeadel yHacTEaMA B 06NacTH XpomMOocamsl 33
reroM O {d), K3k W B NEpROM CIHas (HHwe NeHa B), He OKaxyT BNMaHee Ha Ha-
CREO0EEHME NEHDE OEHHON NEape. Taouess obpazom, & T5% cnydaes obpasoBaHyA
ramaTt NepeoMiMHMpOSaHMA HE NPOMEGHOET, ¥ HEEROCCOBEPHEIR raMaTel ByayT
BhIMMALETE CHEAYIMLMM obpasom: 37 5% A0 1 37 5% ad. B 25% — KpocCuHre-
BER «REIiydaMTe NéHbl AW Dila W d — BOIHWEHYT KEPOCCOBEPHLIE TAMETDI
12,5% alw 12.5% Ad. CroaHoe YACNOE0s COOTHOLUBHWE NOMYYMTCA W NP BHE-
NAIADYROLLEE CHPEUIABARAK B NOTOMCTEE,

Tarusd 00pason, CLUBNNEHWE NEHOE MOSET DTk NOMHWA W HENDNHbIR, TTpE-
HMHOH HADYLWEHWA CUSMNMEHWA CNYSEHT KDO0CCHHIMOBED — MNEREKPECT KPORMOCENM
B NpE38 NEPEOMD MEAOTHHECKOTD OENEHWA. HYam gANLWE Ooyr 0T Opyra pac-
NONGHEHD MEHb B XPORMOCOME, TEM BbiWEe BEROATHOC T MERPEKDECTE MENIY HiA-
B M TEM DONGIIE NPOLEHT FaMeT C FI'EIIHEHDMEPHHHFJDBHHH#MH FeHAMA, a Cnego-
BATEMLHO, W GONBLUMA NPOUEHT ocofel, OTNWYAMMLKMECH OT poguTansd. B reqe-
THAKE NDEHATO DUEBHAHEATE PACCTOAHWE MOS0y MERobaE,  racrienoseHHBR A
B OOHOA XPOMOCOME, B NPOBEHTAX FAMET, NPK oBpasoaaHHe KOTORBIX B DESY T
TATE KPOCCHMHIOBEEDE NPOM3OLWNa nepekossSUHALNA MeH0E B rosMonariHHERX Xpo-
MOCOME:. 38 BOUHWLY PRCCTORHMA MEMODY TEHAMK, HAXOOAWMMKBCA B QOHON
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A ? l AHANRIMPYOLLEE CEPBULLWEAHWE
&
FHaHAMBA LNH RECABROBAHWA

o
reson A W O poccunronep . # o
e MGEAT NRTMZTHTA TONRED MBI HARS B %
D“ 1'5 BepoRTHOCTE EROCoHHroaepE — 265%
o o
¢ L

HekpocroaapHee rapaTs 755 KpOCCosepHLe FTRMETH 255,

2 ,u

|
TaAMETEd 37.5% 37.5% | 12,5% | 125%) B
° s

o o
a¥ A & a & & A a
100% | 57,5% 37.5% | B 12,5% | 12,5% | f
Na o d L o [ a } o
Hespoccopapsme 0coBn TE% | KpocoosepHee ooofe 25%
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Puc. 9,18, Cugnnedue resoe, HacnenosaH@Me reHng, OOHH WaE EDTODEE pacronoseHy
HE KOHLE ¥POROCOME, 8 OpYION — HE 8 NeoMaTEecid CepagrHe

XpOMOcOoME, NREEHAT 1% kpoccudroespa. TEESS BO0MHAULA B 48cTe T. Moprana
MOTy4MAE HAJBAHWE MOPrEHWOs. CRenoBareneHn, B HAWEM NEpEoM NPMMEps
M@K NORHOM CLENEHWK MEH0E PARCCToARWE MEROY HHMA COCTagnseT 0 AR~
HIL, B0 BTOpoM — 50, a B nochenHen — 25 MOoprani,

PacomoTpym EOHKPETHEIA npuaep. Y nposcdunsl rede, onpenenasiuie
LIBFET TENS M DAIMEDE KPLINBER, DacNOnNoxeHs B oHOA Xpomocose, JdomuHanT-
HbIA reH, CYCNOBNHBAKHLIMA DAIBHTHE CEPOR OKPackd Tena, — A, npeodnanasr
HES, MEHOM J, ONPeenaMuUMM TEMHYID OEpacey. MaH B nprsoguT K NoABMNEHKD
HOPMANLHES, 8 B — PYOWMEHTERHLEE EQEINEER ¥ AWEOTHOTD. ECAM CEPEcTATR Mo-
RECKEMMOTHY D MYLIKY - 0003000y, MMEKLLYD CEROS TEND W HODMANBHEIE KDbiNbA,
C HACEEOMBLIM, CEN30AMKM TEMHOR OEPECEDA TENE 1 334STOYHEIMM ERBUTEARMY,
TO B NEPEOM NOXONEHAK MMOpHOoE BoE MyxH OyOyT CEPHIMK G HOPMAENEHEBIA
KR MbAR A ST0 reTEROIMnOTH NO AEYM NEpak ANNENLHLIX FEHOR, NRAYEM FeH A,
ONPEAENAKHIMA CRpYD okpacky BRIOWES, Pacnondmer B QOR0R $poMOCoME
 FEHOM HOPMANEHEE KPRNESE, A PEUECCHEHRIE MNEHE 3THX NAD HEXOOATCR B OpY-
O TR O WA HOR XDORMOCOE,

Mo AHAMTAIA YRS CHELUARDHEK B MOTOMCTES JMMeTeR0oInroTn B 3HaY-
TENEHD MEHBLLEM KONWHECTER, YEM ocobal, CxokuE o GeHOTHINY © POATENA-
B, NORBRAKITCA CEP&E MYyHH © DYOMBMEHTATHERM KDERNEAMA 1 TEMHOOKRELIEH-
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Pwe, 8,18, Cxopma onwra T, Moprawa

HBE MyXH C HOPMANBHBMA KDbtbAMy {piac, 9.16). BoarukHOBEHNe GRrannase
C TAKMBAK EOMOMHALMAMM TRUIHAKDE B HEIHESUTENEHOM EomeqecTEe (no 8, 5%
KAROOMD THNE) OIWCNOBNEHD HAPYILEHKEM CLENMEHKS feHop. Takum obpa-
F0M, B NOVMESLEHHOM NPAMEDES DACCTOAHNE MER Y MEHAMM COCTRENND 17 Mop-
TEHW,

o
—”—@npum TOuKM

® T, Mopras puwfBqn 3aE0HOMEDHOCTYE HACASGOBAHWR NPAINAKDE, TEHL KOTODEE
HAXOAATCA 8 OfHOH SPOMOCOME,

& o, PACTONKEHHES B OAHON $posOoCOe, RECHEAVOTCN COEMSETHO.

L EpotoMHroBEp — MNPpoUecs, NEUBORALEMA E BOSHEEHOE8HND HOBRIK KDmOnHaLMRA
FEHOE.
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BOMPOCHI W IARAHUA ANA NOBTOPEHMA
A ———

1 Y7o Takoe cugnneHwe rewoa’?

2 Y10 cofof NPEOcTEENAET MRYNNE CLEMNEHIRT Karne $poMocoms BrAKYEIOT B O0HY
MRYTHTY CLEENNEHMAT

3 KasWe NPouscCh MOMNYT HAPYILATE CUSINEHWE rSHoE?

.

9.4.: leneTtuka nona. HacnepoBaHWe NpPU3HaKoOB,
..+"  CUenneHHbIX C NOMoMm

Npofnewma NPOMCEOEISHEA NON0ERE PEINHYHE, MEXEHHIMOE DRpe-
ORREHNS NN ¥ NOAOSREEHEA ONPE0ENEHHOND COOTHOWEHHA NON0E B TEynnax
MHMEDTHEE OPraHM3IMOB DYS8HE BAXHE W ONA TEORETMHECEDE GHonorkK, » ons
npaeTHed. JocTEToYHD CEE3aTh, YTO BO3MOKHOCTE HEKYCOTEEHHOMD DETYNHED-
BAHMA NONE AMEOTHLE Geina Gel MCENKHUTAENEHD NOAE3HA ONA CENBCKOND XOERiH-
CTEA.

Man vy ®WBOTHED YELWE BOBEMD OMPEOENAETCA B MOMEHT ONIOGOTEOREHNE.
B arom coyqase EREHERLER ponk B FEHETHYECKONM ONPESENSHUN NONa NPYHELD-
NEMAT XPOMOCOHOMY HEGODY 3MroTel,

BonosHisa, 4To B HAOOPE XPpOMOCONM 3WN0TH COOSPHATOR NapHBIE — FoMo-
NOMAYHEIE XRPOMOCOME], OOMHAKDERE NO GOpME, PAIMEREM ¥ COOBREELLME O0M-
HEXOBLIE redbl. Ha pucydes 9017 wzobpasdy xposocosHesil Habop yenosexa —
MEHLLMHE A MySYMHE, B ®EHCKOM EBPWMOTHNE BOE XPOMOCOME NEpHEE. B Mys-
CKOM ESQPWUOTANE BCOEMOA WMEEBTCA OOHE KDYNHAA PEEHONMEYER HENApHas

B )6 0 woanoxk 3 6 0k K a1
A KL NN X X3 AN &3 B XK KK %% R

06 OA An XX A6 sx 4R D Aa BX AR AR
14 16

13 14 15 18 17 12 13 16 17 1B
AN Kx K& AR Hﬁ XX EE ks Aa X
L] 20 4 2 XX 19 ] 21 s Ky
A &

I—

Puc. 9. 17. KapHoTun 4enoBeid) A — REHUpHE] B — Mys4idHEl
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XPOMOCOME, HE WAMEMLLLAR MMONOrd, 0 MENEHEKARA NANOYEOEMOHER XPOMOCOME,
BCTREYEHIWEACH TONRKD B KAPMOTHNE MyEHWH. Taxr 00pason, KapuoTHn 4eno-
BEEA COABPHHT 22 Napsl ¥posaccoM, OOMHEKOEREE ¥ MYHIEDID W HSHCEDM Opra-
HMAMA, 1 OOHY Napy XPOMOCos, No KOTOR0d paanwyasaTes o0ba nona. posoco-
M, QOWVHEKOBRIE ¥ 000K MONOE, KEK BR NOMHATE, HASEEET AYTOCOMaMA. Xno-
MOCDMEl, OTAWHHMILIME MECEON M #SHCKWMA Non gpyr oT OpYyra, HaSnBRs0T
NOAOEEIMK WA METEpOXROMOCOMANMA. TTONoBNE ¥DOMOCOME Y EEHILWH OOWHE-
KOBEl, MX HESRIBERIT X-¥IOMOCOMAME. ¥ MyEHHH MMESTCA O0HE X-XpoMOcosE
1 ¥-dpomMmocoia. Npy Co3peEEaSHMM NOMOELIX KNETOE B PEIYNLTATSE MEN03a rame-
Th! NOMYHAIDT FANNCUAHLIR HaGop poMmacon. Nod 3ToM BoS ARLSKNETEH WMEEIT
no oaHoE X-gpoMocose. [Mon, xoTopsd oOpasyslT rasetel, QOWHAEIEEIE MO Na-
NOE0A ¥DOMOCOME, HARRIBEOT NOAMOrEMeTHLA M oboaraqaoT kak XX, MNan, koro-
PeIA SOpMUOYET FrEMETE, HEDOWHAEDERS NG NONOE0A XPOMOCOME. — METEHNE-
METHEE, Bro obosHasaT kag XY Mpy cnepaatoredess NoMyYEoTes MaMeTs
OBYX COPTOR. NONOEMHE HECET X-XpOMOCORMY, MONOEWHA — ¥Y-XpOMOCoMy.

Y senoEaka, Qpostdsnel ¥ pROE OPYTHE DRPrEHAEMOE MMOraMETEH HEHCEHI
non, & ¥y Baboysk, NPECMBESDLIMACH, NTHL — My#ECEON. Kapuoman naty=a abo-
IHA4ET KAK XX, & EApHoTHn KypEuas — XY

¥ YENOBEXa PRILEKHLYH POMNE B ONpDSOEMNSHAW NONa Wrpaat Y-XpomMocosd,
Ecnv SAUSKnaTEE ONROOOTEODABTCA CHEpMATOI0NI0M, HECYILMM X-xp0moc -
Ky, PEAEMEIETCA XEHCKKE opradvar. CNeQOBATENSHD, EeHIWHE MMEDT DOHY
A-ZPOMOCOMY OT OTUA K OOHY X-Xpostocony o7 Matepn. Ecni AlueEneTER omno-
OOTEDRASTCA CNEPMETOI0HL0M, HECYILMM Y-XpOMOCOoMY, PAZBVERETCA MyH-
CROil opraduant. MysqnHa (XY nomysaet X-2pmaocosy TONeED OT MAETERK. TR
oGYCNOBNEHE DCOOEHHOCTE HECNEADEEHWA MEHOE. PRCNDNOHEHHEX B MONOBRD
XpoMOComMEx. HacnenoeaHwe NPW3HEKDE, MEHE KOTOPBIX HAXOOATCA B X- WM
Y- XpOMOCOME, HE3EIBEKIT HACTEQOEAHMENM, CUSTNEHHEM C Pomoa. Taswm obpa-
308, CUBTINEHWEM TBHOE C MNOM0M HESLIBIHT AOKANWEELME MEHOE B MONOBESX
xporMocomax. FEcnpepaneHyE ST reHoE B NOTOMOTEE SOMMHD COOTEETCTEO-
BATE PECKOXOSHAN NONOELE XPOMOCON B MEROZE 1 MX COMETEHWD NPHM Onno-
OOTEDREHFK.

PaccMmaTpus HACNENOEAHWE MNEHOE, PACNONEEHHEN 8 X-xpasocome. Cne-
OyET MMETE B BUOY, 4T0 B NOAOELI XPOMOCOMEY MOMYT HAXOOWTECH W MEBHE, HE
YUECTEYIILLME B PAZEUTHH NONOELD NPUIHAKOE. X-3D0MOCOME $BN0EEKE CoOap-
HAT MaH, ONpa0EnNaiuMiE CEEpTHERSMOCTE KRDBK (H]. Ero pausccHEHAR annaens
1f) BeiEEIERET TRMENDE 3360NEBEHME — resodingn. B stol e xpomMocomMs Ha-
XOEATCA redbl, 00YCNORMMERILLME CREN0TY K KEDSCHOMY H 2ENEHOMY UBETY [0a3MNk-
TOHKMEM ), hOpRY | paasep 3yhoB, CUHTES pROA hepsaHTOR M T. 4. (pac. 9,18}

B omnyune o7 reHoE, NOKANM30EAHHED B Y TOCOMEX, NP CUSMAEHEA © No-
NOK MKET NOOREWTECA W PEUSCCHUEHEIR MNEH, HMEDLWWACH B FEHOTHUNE B 80WH-
CTEEHHOM HSHCNE. 370 NPOWCEEOWT B TEX CNYyYERE, KOTOE PEUSCCHUEHLIN MEBH, CUE-
MASHHBIRA G X-XpoMOCoMol, NONEOAET B FETEROMNEMETHRIN opraHusm. [Npr kapuo-
THNa XY pEUBCCHMEHEA reH B X-zpOomMOCOME NPOREMASTCA GEHOTMOWYEGEH,
NOCEOAREY Y-ZpOMOCoME, HEcYWER oxong 80 resos, HErmMOnDrYHE KEYMHOE
PEHEHDMNEHER X-3pOsMOoCOME W HE COOERAHT OOMUHEHTHOW annenn. Hacnenosa-
HHE CUSMMEHHOMD G MO0k TEHE GansTodn3sa miobpaxedo Ha pucydss 819
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A—D { MICPASAML HCIE LAETCENE IPEHHE ) MM o [KpacH0=3nEHan CNEnGTE — AnkTO s}
— H (HEpAATHAR CARPTWRABMDCTE KPDAaR] w1l b {ressodnur)

__FaHbl, BOTRE4A KHIMBES

TOMLED § MY RYAH
Ofume UBRTORRR CNENGTR
—MNpomaiaesssoTn Cocynan
J—ml-rg.ﬁ: PbILLILY
KampomMOCora Y-apaOpdOC0mME
I

Pug. 9. 18, ¥npouwdHHan reHaTHuSCRas KROTH NON0ELEE K0 OO YemoBeiE

(AYTOCOMBI HE NOKE3AHL, NOCKONBKY N0 HEM HET D3IMEKR MERTY MyRCEHM
W REHCKHR ODraHEMoR ],

Hacnegopakke remModunue Npencrapneqs Ha pucyrke 920 Ha npusepe
Bpaka #eHlLMHE — HOCHTENBHMLUL reda ressoduinme (XN co 300poasim mys-

I
Puc. 9. 19. Cxema HACNEA0BAHKR DANLTOHWAME: [} — BOpMaNLHOE ApsHnE]
0 — OANLTOHKIR

—
Puc. 9.20. Cxersa HACABLOEBAHWA MEMOdAnMn H — HOPMANEHAR CAESOTRBARMOCTS
KDoA, B — resodeinied
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>

yuHoN. MonoerHE MansyHEoe o7 Tekoro Opaxa Gyner cTpagate resodsnrei.

Mpw nOKEMMEALMM TeHE B Y-XposmOocomMe NPY3HEKHE NeRS0snTos TONRKD OT OTua
M GEHY.

B HAcTOAWE:S BREMA MIYHEHD HACNEOODEEHME MHOMAN HOPMANEHLE W NATD-
NOrvYEckuy NpA3dakoe ¥ sanoceega. B Tabnaue 9.2 npueangHel HEROTORERIE 143

HHX.
Tabnwya 8.7
HatnegosaHwe NPUIHAKDE Y YENOEEKaS
m A, =5 : : € Moo
Pasmep rnay BonsLe ManeHnKE —
droprs BONOC Kypuaeess Mparbe —
OEoMoceHHS PanHee obnsicedie Hopua -
LpeT ponoc He prasae Prisne —
UpeT rnaa Kapwuea fomyGeee wnn cepwe —
MureHTMpoRaHWe | BecHyLWEW OTeyTETAME —
KO3H NULA BECHYLIEY
Pocr KapnuEoaoncTs HopuansHbLA pocT —
KofiuEcTEg MonmoaETMnde Tl-apmmne ML —
TR B {MAWHRE MankLs RE DI
B OroyTorene ayGon Hopma —_
_CE'EFI-'I'HIBEH&EI'L- HopraansHan Mesioduiniam Maposiccoma
KEROEM CHEQTLIBASMOCTY
Horma Ha naneLax QOrcyrcrame Hormed Hopma —_
QcTpoTa apasus EnuaopyeooTe Hopwma —
LnMHa pecHy OmsisHEE KopoTeue —
CymapesiHoe 3peHide | KypuHan cnenata HopMansHoe Tpasie -
LpeToBRoe IpEHHE HopransHoe UpeToaasn cnencra XAposoComa
WBETOEOR IpeHs
MneHa noghopogka | OnvHHBIR EopoTEyn —
MemopparYecKEi KpoBoTouMBoCTE Hopma X-pposocoma
OMArHoa Y-¥posmecoma
CyAoposHaIE CyRopord Hapmua M-aposccoma
pRCCTRoACTRS ¥Yupomocoma
Tembp ronaca Bac (y mywamn) Tamop (y myscamns) —
COMNpEHD (Y MeHWAH) | AET (Y HEHILEH)
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Mepsl NpodUAaKTHED HacnenoTeeH b Jadoneaanui yenoseka. Nprpona
BONbLUMHCTES HACAEACTEEHHNY JA00NEBAHMA YENOBEKA JAKNOYEHA B MyTaLM-
SE — WIMEHEHMAX CTRYETYPH FEHOB, XDOMOCOM, 3 TAKXE B HApyLUEHWW Yacna
XPOMOCOM B KapPoTHNe. MCXoas Ka amoro, NPo@UNakTHEDR HACNecTBEHHA
NATORCT MK TAKOMD POAA O0NXHb GhiTh MEDONDWATAS, CERIAHHLIE C 3ALLMTOA
Cpefs ODHMTaHMA YeNoREKa OT MyTArEHHbBIX BEWECTE W GarTepos. MyTareHHo-
MH, T. €, BLSLIBIOWMMA MYTALMK, MOFYT BbiTh N0 CYTH MODME BUIHYSCKIE MK
XAMMHYECKME DAaKTOpbl, KOHUEHTDAUMA WK B033 KOTORbIX NPABOGHT K HIDVIME-
MUK NOCTOAHCTE BHYTREHHER CPpEabl — rOMEOCTAIA opranuama. B noaobhox
CHTYLAAK 1 BOIHHEIROT HAPYLLEHWA DeynnEaummn JHK, pacxomaeH1a xpomo-
COM — By TaLAE. MpAYEM Yam MeHes Qradonoridved GaKTop CReip, TEM BsliUe
ErO MyTareHH LA adxpext. Hanprsen, A03s yNETRAMWONETa, NEMBOLASUIAE K MY-
TALMAM, OTHOCHTENLHD BRICOKK, 3 NPK BOJNSACTEMN DEHTTEHOBCKOTO KINYHEHNS
A0CTATOMHO HEDONBWIONe W HENDOOONAHTENBHOMD BO3AERCTEAA, YTODH PEIKD
MNOBSCATE YACTOTY MYTALMA B IKCNEDHMEHTE, TO KE KACIETCH 1 XHMIEHECKIX Be-
WEECTR: YITEKMCNBA ras cam No cefie, Aaxe B AHANHTENBHNK KOHUBHTDELWARX yT-
HETAA XHIHENEATENLHOCTE ORMAHAIME, MYTALHWA HE BLIIWBAET, 3 BOT KOMINOHEH-
Thi ChONB Tadaka — CHABHERALWE MyTareHs, Taxus obpaizos, npodwinakTHea
HACHEACTEEHHLK 3aBoNeBaHnA YeN0BeKa JOMKHA BLMONATE MEDE N0 NPENoT-
BALLEHHAK 3arDAIHEHHA OKDYRE0UEH CRENbI.

ONOPHBE TOYKK

& Kapuoman nonaenAkers SomUdHCTES BHODE EHBLE DN aHHMIs0E BENHHAST ayTo-
COME — XpORMOCOMBE, DOAHEKOBRE ¥ NPEOCTAENTENEH 0EOM NONDE, W FETEROXDO-
WOCORE, N0 KOTOORM 008 Nona OTRSSToH Oy OT A0yTaE.

& B nonoess EPOROCOMAE NORFAD Mss0E, GNP REmiaoLEE TOnoayel NDAHALNEKHOC TS,
COOBIGKETOR MNEHB], HE MMEs0LAS OTHDILSHFR K NEIHAEE TOFD WA AHCD Mona.;

8 ANNeNsHERE MeHel B X- 4 F-RpoMoBOREs HACTEMEOTOA B COOTAATOTEMM © SRK0sAME
MEHZEnA.

——
—-—»-C:EHPBEI:I W 3ANAHWA ANA NOBTOPEHMA

Kage xpopMOCOrLl HAIRBAKT MOk ?

Kaznid non sEaseamT rosorasaTHLI, TETEROraMeTHREmM 7 [NDIBEaMTe mpusaaps.
Y70 TAKoE CUEMMNEHWE NEHDE C nenom
MNEPMEELATE MPHMEDG] HACTSODAAHAR NEHE, CLUBTUMSHHOMD © MO0,

0 & @ =

Moery DELECEHEBHES Ml NOEANMA0BAHNSIE B X-EROMOCTIME HENOBEEA, NBOABNS-
KITCA B B8 Npla3sasa?

MNEWMBROATE MOMMEEE JOMAHGHTHELE M PSUBCCHEHLIX NMPUAHAKDE ¥ 4EN0EEKD
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_.@mm M 3A0AHWA NS nscr}mm;

i KRk Nom RENASTCA FOMOERMETHEM W METEPOraeETHER ¥ NPEOCTARMTENSH paanuy -
HEal2 FYTIN MHBOTHER (MAS0NETER0WME, NRECMLIEIMUMECR, nTieg)?

2 Kakiam Ol a0 MPORCKOANT ONPE0RneEte nona Dyiyiero opradnzsia?

3 BonoMHATE, KEEWE NSHbl, HE MMEKLLE OTHOLBHNA. K MOy, PACTIGROEEHR B MaOno-
BbiE K00 COREKE,

Y g

9.5.: leHOTHUN KaK UenocTHadA CUCTeMa.
..« B3avmopencTBMe reHOB

lBHEl NpegcTasnanT Colol CTPYETYEHBE W yHELROHANEHEIE SmAHK-
Uil HACAEOCTEEHHOCTA. B NepayncneHHelx BeILE NPUMEREY MNeHe BeayT ceda
OEACTEMTENLHD EAK OTOEMLHEE BAWHHLLL, T. 8. KEXOLIA 13 HAX ONpansnseT pas-
BATHE DOHOND KAKDMD-TO NPASHEKS, HEIABMCHUMOrD o7 OpyTHx. [oaroy soseT
CROMMTECH BNEYETIEHWME, YTOD TEHOTAN — MEXEHWHECKAR COBOKVTIHDCTE MEHOE,
a hEHOTHN — MO3aHES OTOSREHEX NPU3HaEns. Ha carmom gens ato He Tak. Ecni
W OTABNLHAR ENETEH, W OPraHiEM ARNRKTOR UENDCTHRIMK CHCTEMAMY, Mo Boa
OMOEMMWSBECKME M PHENONOrMHEcEME NPOUECtel CTROM COMNACOEaHL W BIN-
MDCEAZAHLL, TO NPaEX0E BCEMD NOTOMY, HTO NEHOTHN — 3T0 CHCTEME E3aUMOneiE-
CTBYHILLIME MEHOE.
BaansaonefcTEVIOT OpYT © OpyIOM K8E ANnensHeIS, TEK U HEANNENEHbIE MEHbI,
PACTHINMEEHHEE B PARNMWHHLE NOKYCEX OOHWE 1 TEX ME M DasHbIX XDORD00M,

9.5.1. BzavmoaencTBME annenbHbIX reHoB

ANNENEHBIE MEHBl BCTYNAKNT B OTHOWEHWA THRE GDMAHAHTHOCTH- PELECCHE-
HOCTH. PaanuyamT nonHoE ¥ HENODAHOE AOMUHWpOBaHKE. BoTpeqam oA Takse
W HHEE POpME E3EWMOOTHOLUSHWA BNNENEHBIX MERoe Maxny cobol. Ogya ks
HUX — FBIUTOMHHEDOESHKE — DOMNYCKEET NPOARNEHUE CRAZY OBV BNNEnNsHRX ME-
HoE. MpuMepasK ¥E000MHHHWDOEEHWA RENAKITCA HACNEOOESHWE TRYNN ERODEN
¥ 4enoeeEa B chcTarax: AB0 n MN, HRCREOQOEEHME PUCYHES NUCTORON NARCTHHEKN
y Benoro knagepa (pyc. .21 n op.

KOO0 RMHHHPOBAMAG

& &

MoadpanroTa TomMozsroTa

—
Pwuc. B.21. Hacnegoea-
HHE PWCYHER WG TSR
NAACTHHKW Y Benor
KNEEODA N0 NEHHLEANY
KOO MHADOREHME
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Apyran — cREpXAOMPHHDOSIHME — BhIDKAETCA B GONLLUEH CTEMEHW Bhbi-
PEEEHHOCTA NPWIHAKE ¥ rETEROIMMOTHEEE DPrAHWAMOE WM CNYEWNT GCHOBOR rere-
PO3ca — ABNEHWA rTMGpuaHcA cHnel. METEpoaMc NPOABRAETEA B NOSLILWEHHDR
AMIHECNOCOBHOCTH 1 GORBLWEA NIDEOEMTOCTH MONHTE TEROEHITT.

9.5.2. BaavmopercTene HeannensHbixX reHoB

M3BECTHD MHOTD NPWMEDDE, KOMNA FEHbl BIWAKT HA ¥EPRAKTED NPOSBENEHNR
ONPELENEHHOND HEANDENLMOTND TeHE MMM HE CamMy BOIMOMHICTL NPORBNEHKR
STOro rNEHa.

KomnnemeHTapHooTe. MNpY KOMONEMEHTARHOCTH B3AWMOOEHCTENE EBhIDAXA-
eTCA B Ay fopaax. MNepssid NEUMER BISNMOIEACTENA OEYX Nap MeHeE — Ha-
CASA0BAHME SOprb TRedos ¥ KYR HEEOTORbEK NOPa, — NEOARNAETCH B HOB00-
pa30EaHMK NpyaHaka. B pesynsTate pasnwyHbx koMOMHEEWMA 3THX reHoE BO3-
HWERSIT HaTRIpE EapWadTa dopab rpefss (puc. 9.22). AvanordHsim obpazoms
HECHEOYETCA OKPACEE MNanas y napua {puc. 5.23).

¥ AYIUWCTOND MOROWSS KON NEMERTARHOCTL BhiDEKASTCR & OONONHAICLLER
OeACTEMK N2HOE Da3Hbx annensHox nap, Mew 4 obyCNoBNMBAET CHHTES Bec-
UEETHOND NPELWSCTEEHHMES NMHIMEHTE — npondriedTa. Fed B onpepsnear
CHHTES EpMEHTE, NOG GEACTEMEM EOTOROTD M3 NponKrvadta obpaayatos nur-
MedHT. LEeTr oyuMcTorn ropowss o rerotdnas: 2388 v AAbh wwment Genxid
LIBET: B MEDEOM CNYYSE BCTh (PEDMEHT, B0 HET NPONUrMedTa, B BTODOM — &5Th
FIPOMETREHT, G HET GEeDMEHTA, NELEBOMALETD NDOMAMMEHT B MIAFBEHT, fpoee-
OEM CERBWMEAHME OBYY PACTEHHE OYWNCTOND ropowxa © Gensse LBSTEamMM.
Y OMrETEpO3MroTHEE PACTEHMA 2CTh W NpanmurMadT (A), | deepradT (B), yuacTey-
HILLLME B 0DpE30BaHUM MY PITY BHOMD NErkMeqHTa. SopMyposaHne TIEDMD, ER3AN0CK
Bk, ANSMEHTARHOTND NOAIHAKE, KOK OKPACcKa UBETEOR, JARMCHT OT B3AMa000H-
CTEEH, NO KpARHER M2RE, OBYE HEANPENbHBIE MEHOE, NDOOYETH EOTORbEE BIZAM -
HO OONONHAKLT Opyr Apyra. KEomMnneMeHTaEpHEE B3aMMO0SACTEWS MEHOE LWAPOKD

A B B r

—
Puic. 9.22, Popkisi (PabHa ¥ NeTyxod: & — NpocTok (gabb);

B — pozoEMaHEA (AADE 1iw Aabb]; B — roposoengHuER (3358 ww aakh);
I — opesOEMIHER (MBS wim AsBi)
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P I KpacHeA JenaHuiA , KpacHuif KEpRCHER

apbb
|

i 1 P

Kpacisi®  KopudHeess AENTRA dengHpiA

® 900

9648 FeAbs  SpaaB. Vg aabb

I
Puc., 9.23. Baammons@cTEHE HEANABNEHLE MNEHOE, KDMNNBMEHTERHOCTE

NpEACTABNSHN B FeHoTHNEx Boex DE3 WCKMONEHHE ORraHHIMOoB, T3K K3K OHO
CHECNeYHBIET KACKAGHOE, MHOTTITAMNOE TESEHHE DAIMeiHbN DIICKHMITUECENE
NpEBRELUEEHNA,

Snuctaz. Npumep apyrod fopMsl 83aMMON8ACTEMA HBANNENEHLIE MEHOE —
ANACTASA — PRIBMTHE CEPACEM NADADE ¥ ThERE [(puc. 3.24). OrpausHH=n
Nnoakl TeIKBS ByEyT TONEED B TOM CY4ES, SCAH B MEHOTHNE PACTEHWE OTCYTCTEY-
a7 OOMUHEHTHEIA red B 13 opyrod annensHod Nnapel. 3107 red NogaenneTt pas-
EWTHE DEPECKH ¥ NNOO0E TEEERl, 8 Br0 PEUSCCUEHEA ANNENk b HE MeLRET OEQRE-
CEE D23BMEATROA.

Monumepus. Tazxe GoOpMBl B3AHMOGEACTENA HRANNSNLHEE NEHOB, 8K B3dW-
MOIOMONHASMOCTE M GEACTEMA MW NMOOIEENSHWUE QIHAM MEHOM HEANNENEHOM
any MreHa, KEca oA KEEYBCTBEHHBIX NPMAHEKDE. HO MHOTHE CEORCTES ORraHnsE-
MDB — MaCCH, POCT XUBOTHBIE, ARLEHOCKOCTE KYP, XHPHOGTE BONOKS M 8ro Ko-
NUYECTED ¥ CEOTE, COOEQEEHHE EWTEMWHDE B DECTEHWAX M T. N. — HE AENAKTCA
ANLTERPHATHEHBIMMY. TAXWE NPMAHAKW HAZEBRIOT KONWYECTBEHHEMEK. DHW onpe-
OENAMTCR HEANNENEHBIMK MEHAMW, D8ACTEVIOLIMMKA HA O0WH W TOT a8 NpHIHaK
HNW CECRCTEO. Ham GOnble B rEeHOTHNE SOMWHEHTHREX MeHDA, obyonoBnvBaE-
LW KEKDA-NA00 NPA3HEK, TeM AQYE S3TOT NPUM3HaK pazeqsasetcda. ¥ nueHuubl

é O é N
h - —

v sl aaby asg_ | Puc. 8.24. BaaumoneRcTEAS
- HEANBENEHEE MesH0E, SHmcTas
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. L x U

KpaeHoe A4, 4.4, ., Benoeaa s,
Fy
P e e S
‘// KpacHoe A, a1.i1\,ai\
Kpatsioe Besoe |
Aylphzds AyApay 38 AzAz #ylgdzdly
[

Puc. 8.25. BaaiMOLERACTENE HEALRENEHEE NEHOE. [TonAMepua

EpPaCcHeN UBET 38pEH ONPELENRETCH OBYMA redami: A, A, (puc. 8.25). Haan-
nEMEHEE reds 0G03HaYeH- 3aeck onHolR Gyee0i A(&), NoTosy 4TO ONpeOsnasT
PE3EMTHE OOHOrD NpHaHaka. Mpu resotune 4,4 4.4, okpacka 3éped Hakbonee
WHTEHCHEHAR, NPW TEHOTWNE &, 88,8, OHW Mot Bencii ypaT.

B 3asncumMocTi OT Y4MCNE AOMAHEHTHEN MBHOE B MEHOTAMNE MOMHD NOTYTE
BLE NEREX0OL MEE Y MHTEHCHBHD KPACHOR 1 Banoil oKpackod.

KonuMYecTaEO NMMMEHTE B KOME YEN0BEKE TAKAE ZABMOAT OT HACNE OOMWHEHT-
HhIxX HEAMAENLEHLE MFEHOB, ASRCTEYOWME B O00HOM HENPEENeHHd. No Tiny Takoro
BAAMMOSEACTEMA HACNEOVEITCA MHOMHME XOSAACTEEHHD LUEHHEE NMPU3HAKY #H-
BOTHREX W PACTEHWAD COOERAEHWE CAXBPA B EOPHENNDAAY OBOLHLL KYNETYR,
ANWHE KEONOCE Y 38QHOBLN 3NaK0E, ANWHA NO4ATES Y EYEYPY36E, MADOOENTICTE
Y POTETOND CKOTE W Gp.

Tarun 0f6pa3omM, MHOMME NEWIHEEKM PA3SUBIIOTCHA NpY E3SMMOOSACTERW
HECEDMLEMY NAR EHOE — NONWMEPHEX, OSACTEYIOWMY B O0HOM Hanpaene-
HHI.

MnedoTponHoe AEACTEME NEHOE. HACTO ECTREYAKITCH ¥ CUTYALMH, KOrAa OOKH
reH ONPenensaT PE3BMTHE HECEDONLEHY NPUEHSEDE W CECACTE OpraHvasoe. Ta-
EDE REMEHWE NONYYARD HASEAHWE MASEHOToomdH (0T rpe4. plelon — MHOMHIAG-
NEHHBIA ¥ fropos — HanpaeneHye). Tak, HEaNpUMER, ¥ HENDEEKE M3BSCTEH MEH,
OMNPEAENSHAUAN DOHOEREMEHHO PESBVTHE O2hekTa HOMMen | EONEHHOE Sawey-
EM. ¥ MEILLEA BCTREYSETCA MYTAHTHEIE MEH, BHZRIBAKIWMA HEQDPAIENTHE BOEX
ECCTER, U T. a. B ocHoBE NRedoTponHOrg GEACTEMS MEHA NEENT 8ro paHHes Npo-
AENEBHHE E OHTOMEHEZE,

MTax, Empazedue «<reH ONpEO0EnAST RE3EMTHE NPUEHEER: B SHEYWTENEHOR
CTENEHH YCROEHD, TIK KAK OSACTEWME MEHA 33BHMCHT OT AD0YTWE MEHOE {FEHOTHMH-
YECKOW Cpeakl) M EpEMEHM BrD SKCNPECCHE B OHTONSHEEE,
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ﬂ ONMOPHBIE TOYKW

B TEHOTAN NDELCTARMAET COBOR CHCTEMY BERMMOLEACTEYIMMLAK FEHOE ORraHWEME,

 AnNnanpMLIE TEHL B3R OOBECTEVIOT MEEy COO0H R0 MDHHLIITY NONHOTD . B Heno -
HOM ODSWHH PO BAHWAT, KOOOMWHADDBAHWA M CEEDXO0MHD0BAHWR .,

® HeknTopLEe MEHL MOFYT OKEAREETE BIHAHESE M DAIEATHE MHOMAE MOWIHEROR, Npo-
ABAAR NISADTRONHDEG ORBCTENE,

e Be T
BT -..________H_-'ﬂl'l‘ﬂl‘:hl M 3A0AHWMA ONA r'lﬂ'ETﬂFEI-IHL'____..

1 Kakwe ua woonenoRaHEE [ Mesnanes npUEaHaKoR Mpoka HACTEOyITCH KEK QOksH-
HAHTHEE T

2 [pUESOUTE NPEMEDE BAMSHWA TEHGE HE NEBOAENEHWS OYTHY, SEEMNENLHEE FEHOE.

3 Kak BIAWMOOERCTEYIOT Mex0y CoDoR PARNHHHEE BARMAHTE NEHOE, BROOSWLHE B Ga-
PO MHOMECTEEHHBL ANREnedy

4  OxapakTapyayAaTs hopis B2anMOLEACTEMR HEAN TBMLEHE TEHOE,

P
BOMPOCH! 1M 3A0AHWA ANA DEE‘J’)H.HEEE?_______,.:

OT 4Ero SRENCHT IIIEIH:II:IEFIEEIHE- reHsBEoHES BA0aT MpueenuTe NoMefE BSaUM0-
DEACTAER AMNENsHEE FEHOE 8 CERWAE Ml KBCTESHHRE ANNENEH.

2 KoK CrazupagTod Ha CTRYETYRHO-GyHELMOHaMHON OpraHudaumy BpEmMe BoTynna-
HER Mesa B ASACTEMES B OHTOTBHEaa T

3 Kawey ofpaaowm onpEOsnaeTcs HaonenoEaHHE EDWHECTEEHHEE NMDHIHAKDE ¥ 1=
Bl DRrasIace T
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0G30p NpOALEHHOMD MATEPHANE rnaskl 9

OCHOBHBIE NONOMEHAR

0 [epinie MoNWTEN JKCTEDHMEHTANBHOND DELLFEHAA I"IF.‘.II]ESFI'E-'i.l. CHAZAHHbLIK
C NEepEna4Yed NPHIHAKOE M3 NOECAEHKE B NOKOMEHAS, NDEONDUHEMATHCE
yxe g Xl B.

HecTe OTEDSITAR KONWYSCTESHHB 38KOHOMEQHOCTER HICNEOOBESHMA
NPHEIHAKDE NPUHEQNEXAT YSWCKoMy GoTaHuey-moSytens Mperopy Madne-
nea. Meton Mesgens noayHsn HEasaHKE MG oonoraYecEoro.

CEpRUWEAHME ABYE ORFEHHEMOE HEZEEIHOT MGKOWIEUMER, NOTOMCTED
OT CKPELMBAHWA OBy 0CoDER © pPasneeHoR HACNeOCTEEHHOCTRI0 — TH-
GpraHGIM, 8 OTOENbHYD 00000 — MMODW IO,

MNP CKPELMBAMAN EYS GDTaHMIMOE, OTHOCAWWECH K DaIHo SHCThik
AEHAAR (ABYE MOSSOSMIOTHRIE DRrad|Isos), OTHMHMasLIMEcH Gpyr ot apyra
N O0HOE NEPEe anbTERHATHEHEE NPHIHAKOE, BOE MEPBOS NOE0EHKE rli-
puaoe (F) okaxerch aguHoobpazH=m W ByneTt HECTH NpWaHAK 00HOrM 13
poguTensd. (MNepawi zaxod Menpens. )

MuoxecTEEHHBIN ANNENM3E ¥EpakTERPKRIYET pastoobpaanse redohorna
(raHod-oH0, — COBOKYMHOCT: BGEX BARWEHTOR KEXAOM W3 MBH0E, BEOOFALLAE
B COCTAE MEHOTWNOE CNPEOanEdHOl rpynnel ocobel nnd EMaa B LEnoM ),
T, &, AETASTCA BMAOBLR, & HE HRLMBMAYANbHBbIM NDIHAKDM,

I'IpH CEEMBANMA OBy POTOMKDE NERBoTe NoOK0mieHAE MY COoR
LOEYE METERESAroTHRIR CCOSER} BO ATOROM NOXKONEHMA HabnoaaeTca [RaG-
WENAEHHME & ONPEABNEHHOM SHCHCEOM COOTHOWEHHH, No dexomany 3 1,
na redordny 1:2 0 1, (Bropon aaxon Mespens, )

Mpu obpR3ICEEHMKM NONDEEX KNETOK B EEXOYH MEMETY NoNanaeT TonsEd
OOMH MEH M3 KEXO0A annensHDAR Napel. | JAK0H YNCTOTE EMET. )

Mpy CEPEWMERHHH OSYY MOMOIANITHRE 00008, OTNMHEHMUMECA Sy
OT gpyTa no ggym W Gonee napas ansTEpHETHEHLIX NMPWIHAKOE, MEHBl A Co-
OTEBETCTEYIOILLME WM NPY3HEKH HACNaOYITCA HEdaeWcuMo Opyr OT Opyra
H EMADHHHAVIOTCS BO BOEX BOAMOKHGBK CoveTaquax, | Tpetud aaxod Men-
aena. )

CUBNNEHHOE HACHEO0EAHME MEHOE, NOKANMI0EAHHLK B O0H0R XpOMOCo-
K, HE3bIBRIOT 3aK0HOM M'IZHJ'TEHB..

Y ouenopesa [PEUEEHALYID POTE B ONPpEegencHde Nong drpagy ‘.r"-:-:pn-
rocosad. Ecnn AldsexneTka onnogoTECPASTCA CNERMETO30M 008, HECYLLIMAM
MoxpoMOCOMY, PAIEMBIETCA HEHCEWMA opraduam. Ecnn oaxe B AluekneTey
NEPOHWESET CNERMETOZ0M, COOEPXaALMA Y-XpOoMOCoMy, DE3EXERETCA MyH-
CEOIA OpraqdsEm.

MEeHoTHN — STO CHCTaEMAa B2adMOgeRcTEYIOWwM: reqos. BzanmoneiicTey-
HIT OpYT © OpYTOM ESE ANNensHBE, TAK W HEANNENEHEIS MEHB, PaCMOoHEH-
H:E B PAINAYHEIX NOEYCAEX O0HWE M TEX 28 W PAIHEHN XPOMDCOM.
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B>

BALLA BYAYLUAR NPORECCHA

] TEHETIK — YEHBIR, AIYYANMLAR FAK0HE A MEXAHMAME HACNEACTREHHD=
CTH M AAREHYMBOCTH, MEeTOb MEHETHEH MIPEIT BIEHYID 00N B MEOMLMHE,
CENLCKOM XOTARCTER, MUKDOSHONOMAYSCKON NMBILLNEHHOCTH, 8 TaKMe
B PEHHOA MHEEHEDUM, HayKa reHeTHka noOpad0enaercd Ha MeHeTHRY DacTes
HEEF, MMBOTHEX, MAKPOORIAHWIM Yen0eesa W ap,. MeHeTHEM MOryT B CROMK
HCCNEADAEHMAY NONEIORATECA METOOMEIMA CMERHRE DMCLANNKH. B 3a8m-
CUMOCTH OT 2TOFD DARNMEACT AMONEKYIADHYID FEHETHEY, DE00IECKYI0
TeHeTIRY W 0D, HarOomes Sndasan K Racyili-em npobnemam e — MedH-
LHHCKAS MeHETHKE. CNeuuanicTsl 310 Npopecory MayyanT SaBMCHMOCTE
ZA00ONSPAHWA OT MEHETHWECKOR NPE0DEcTONKEHHDCTIA W YCNOBMA DRV -
WeR cpensl, 310 HeEoDKOOMMOo ona NEOGENaETHKE @ NeYeHEn H3CHen-
CTEEHHN DOnessed, MEHaTHSRCKEE MCCNER0RARKA NPOROOAATCA HEe TOMNBED
B WMHTERECAX HaykK, DHd GuBanT BoCTReB0RIHbI B KPHMAHANNCTHEE — [OA
YOTAHOBNEHWA NHSHOCTH NPECTYNHMKR, DCTIBMBLLEND CNEdhl HA MECTE Npe-
CTYNNEHWA (NOT, KPOAL W NE. ). TAOKe TeHeTHHECENE HCCNENDRIHWA NPOs0-
OAT ApE GEpEMEHHOCTH — 0N8 BRARNSHEA BOAMORHOR NATONOTNAM 10053,

NPOBNEMHBIE OBNACTHA

il 1. Mem MOXHD DOBACHNTE ABRNEHBE KEOMOMIAHIPOBAHWA MPK HACNeona-
HMB YN KDOBIA Y Wen o’
2. Kakuw obpas3oms CEEpXAMMAHMPOEAHWE ONPELENSeT ABNEHHME MaTe-
PO3HCa — FHEPUAHOA CHNbI Y TBTER0ANroT ?

MPUKNAGHLIE ACTIEKTBI

1. Kaxk MOKHD KCNONLI0BATE B NPAKTHIECKOR AEATENBHOCTA AEREHHE
reTeposuca’
2. Kaksisd 0BPAZ0M 3HAHKE O NONWMEDHTM OS8ACTEMN TeHOB NPHMEHHMO
B MANOM NPOWIBOACTEEHHOM CENLCKOM X03ARCTEE?

IAOAHUA
== 1, CocraseTe OO TN Hy R CODCTREHHON CEMbWA, OTMEYAR MOHEHAK A
H II."BIJI:ETE-‘H. HauBonee KADaKTEDHRE O0A BaluKEY DOOCTEEHH KGR,
2. NpoaHanHMIvpyATe NPWIHaKH ¥ CBONCTER PAcTEHRA Ha BELWEM MpH-

yoRMEDHOM YHACTES W BALLME OOMALIHAE SHBOTHLX, BRABAE WX 108E-
HAHTHBIE W PEUSCCHBHDME NDMIHEKA ¥ CBORCTRA,




BEHﬂHﬂMEpHI}ETH MiMeH4YMMBOCTH

Korng ww CpapHsesed wMoxpy cofod,.. Paan0ananccTH...
Hasfioees SORONAE AWM [RSIHNY MBS HIE KyALTYR-
i PRCTRHVA, — HEC NEEEE BORMD NOPESaT 10 00CTORTEN,-
CTRO, YTD CHH MENRMYIDTCA WedEy codod Gosse, vom npeg-
CTIRMTEAN EHOID N TOM M) BWO3 B BCTECTREMMON SO0Tos.
Hisw,

Y, fapmu

B aT0i rnape PacCkaILEaeToa 0 H3aMeH -
HHBOOTH — OMIHOM 13 BAXHERLLMY CEOHCTE
MHBBLX ODraHMaMoR, kavecTee, Snaronapa
KOTOROMY OTREMsHEE OO SHHIME HE NOX0-
MM Aoy Ha gpyra. Bel yanaere ceoictea
MY TALMOHHDE M EOMOMHSTHERDR H3MEHYH-
EBOCTH, (MOSHAKOIMWTECE GO AHAYEHMEM
RCTH QKR

HameHYHBOCTEN HAZRBIOT CROCOTHOCTE
MMBLIX OPFEHNHIMOE NPROODETATE HOSLE
MPHIHEKH W CROHCTES, HameHweocTs,

B YACTHOCTH HACMBACTEEHHARN, REMRETCH
OCHOBOW AR eCTECTEEHHOMD oTho0a

I SEONKILME GOFAHWIMOE M OTDaRI0T 838 -
HMOCHERSL OOFEHHIME © BHELLHER COEgon.
PazmianT REcRECTEeHH YT, MK reHOTH-
MAYECKYIO, M HOHACHSNCTERHMNYI, MW
MCTHHKRLMOHH YD, HIMEHYHBOCTE.

[ E R E R R NENENENENENENESERREEERERNRESERRENEEENEERERERNEREEREEEERENEREE RN ENREE RN ERNERENHE]

10.1.: HacnepcreeHHas (reHoTUNMYecKan)
o' M3IMEHYMBOCTL

K HEcreacTEeHRON HAMENYMEDCTH OTHOCAT TEEWME W3MEHEHWA np#-

SHEKDE QErEHHM3ME, KOTOPEE ONPEO0SnAKTCH MEHOTANDM M COXPEHAKTCA B pAgY
nokoneHuid. MHorna 1o kpyneeE, ¥0pouss 3aMETHREIS HIMEHEHHSE, HAENPHMER
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Pwc. 101, AxEoHckas MYTALMRA ¥ ORELL Chpana ¢ B ugsmme — KopoTEoHoree Gapad
¥ 0EUA, CHREEE — DAL © HOTEME HODMATLEHOH JNHHL

KOPOTEOHOIDCTE Y OBewy (prc, 10.1), oTcyToTBre onepedna v kyp (puc, 10.2),
PEANBOEHHBIE NANbLR Y KOWEE, OTCYTCTENE MarMenTa (ancBuHuam), KopoTeo-
nanecTe (Spaxuaacnnua) v venopeka {puc, 10.3), BonencTone BHE3anHbIX
WIMEHEHMA, CTORKO NEPERaKILMKGA N0 HACNSACTEY, BOIHMKNN K3DNWKOSLIR
COPT OVILMCTOND FOPOWKE, PACTEHWA C MaxpOBMKA UBETKAMM,. Yalile ®e aT1o
MENKHE, SABE IAMETHRE YEAOHEHWA OT HODMbI, HACNEACTEEHHBIE MIMEHEHA

Pu. 1002, OTCyTCTaWE OMEDEHAE Y Ky, BEZERHHOS My TALMER:
A — GNAPEHHER W BEONBREHHLIA WRNATA] B — NETYX ¢ He0nepEHHOR WeaR
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&

—
Pwc, 10.3. KopomsonanocTs ¥ 4ENCEEXE: CNBEA — BHELHWA BAO HODMAEMLHOR KACTH {A)
¥ KucTH Bonsoro Gpacosnakmanwei (B), cnpasa — perTTEHOTRaMME, NOEA3L BAKILLR,
YTO KOpOTEOMANGETE GOV NIORNEHE CRMSHEAER 0ave anadr nansuga {B)

FEHETUMECKOND MATEDWART HASHIBEIOT MYyTILHAW (0T 18T, Mulalion — WarMeHe-
HIAE],

DaHaxD SEcKoHBsH0e DRIHo0BRASHE KHUBLMX CRraHnIMOE W YHHEANLHDCT
KAKNOMD FeHOTHNE ODyCnNoBnNEHn KOMHHETHERRT MIMEHEE0CTRIN — NEpe-
MYTINMPOBEGE XDOMOCORM B NPOUBCCE NOMBON DAMMHOREHNT W YYACTROS Xpo-
MOCOM B NPOLECCE KPOCCHHMOBERa, MDA 3T0M TWNE HIMMEHYHBOCTIA CTRVKTYDa
CAMWK MEHDE W XPOMOCOM OCTAETCA TAKOW e, HO MEHAINTCR CONETIHWR HACHE -
CTBEHHBIX 33 0ATKOE WM ¥APAKTED HMx BE3AHMOASRCTENA B FEHOTINE,

LapauH HA3LIBAN HACNEACTEEHHYH HIMEHIHBOCTh HEONDENBNEHHOR, WHOM-
BHOYANLHON HIMEHYMBOCTHD, NOAYEDKMBAA TEM CaMbis 88 CIYNARHRA, HeHa-
NPABNEHHBIA XKADAKTED W OTHOCHTENLHYI0 PRAKICTE BOIHWEHOBEHIE,

10.1.1. MyTauywoHHada UIMEHYHBOCTE

MyTaumy BOIHWKINT BCNEACTENE MIMEHEHWA CTRYKTYDL NeHa (T. 8. nocne-
AOBATENBHOCTIA HYKNeOTHL0E B JIHK) pnu $pomocom, 8 TaKse UWCHE KpOosMOcom
B KADWOTHNE W CMEKAT EAMHCTREHHBM MCTOMHMKOM FEHETHURCKOTE DaaHoolbpa-
MR BHYTRW BMOA. BRAaro0aps MyTALHOHHOMY NQOUSCOY BOSHAKIIT DAINHUHLE
BAPWAHTH FEHOR, COCTARMAKLLME DEIpE HACNEACTEEHHOE WMAMEHYWBOCTH,
MYTALMM N0 YREOBRHID HX BOIHAKHOBSHNS NOADSANSNAICT HA NEHHBIE, KDOMOCOM -
HbIE ¥ FEHOMHBIE, BCTReYa s MyTausd ¥ 8 JHE opradouios; suTaxoHopue
M MNACTIMA,

FlenHble pMAYyTAWMK. [EHHEE, WM TOMEDBSE, MyTARUWH OOYCNoBREHE 3AMEHON,
ECTAEKOA UMM ELINAOSHWEM OOHOMND MMM HECKONRKWY HYENSOTMAODE B NPEgEndy
FEHA.

Paccrompus, KSKWE NOCNEOSTEWA MOEET MMETE 33MEHA 00HOM HYyENSeoTaa
HE gpyrod. Bo-nepsEe, NOO0OHAR MYTALMA MOESET HY K 9EMY HE NDWEBCTH, TEK
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xak Bnaronapsa MatemoHHOCTIA TEHETHHECKDID KONA, IaMEHE HYENSOTOO0E, Ha
MIMEHAKLLME CMBICNE KOOOHA, HE NPHBEQOAT K M3MEHEHWH NOCNEaoEETansHD-
CTH BMAHOKHCROT B CHHTEZMpyEesonm Ganke. Bo-Bropei, BCn CMECH KOEOHE
MEHAETCA, TO B Gankoaoi uEnK H2 MacTs 00HOR AMHHOEWCNOTE MOABNAETCA
Opyras. B peaynsTaTe MaseHRETeA fyHELWOHANLHAR BXTUEHOCTE SENKA, MpUHER
TAKME HIMEHEHMA MOMYT MMETE HEOOMHAKEELIE NOCHBLCTRXA: 0T Hebonsluor
MOHAREHEA A NOBWLUEHEA AETUBHOCTH epMeHTa 40 NONHOA YTOA T Genko-
BOA MONEKYION BOARMOMHOCTIA BbMONHATE NDERHAS Gy HELMH, Hanpussep, same-
Hal HYRBEOTHOS & rese, Onpanennoiies CTRVRTYY O0HOR M3 NONEMNEnTIALHbX
Wenei Monexynel remornoivHa, NpHENOUT K Da3BHTINE CERNoBMaHO-KNETOYHOR
AHEMWK. IPUTROLMTE, HECYWWE TEKOA JsderTHRIA rasornofug, npuobperanT
fopy CEpna, B PEIYNSTATE Y8 PE3K0 CHUAEETORA BO3MOXHOCTE NEREHOCA
WMK EMCNOPOOE. HaxoHel, E-TREThMM, 38MEHE HYENSOTWAA MOKET COnposo-
¥OATECA BOIHWEHOBEHWER CTON-TRUMNETE, 00pLIBAMWEND NPOLBCE TRAHCNA-
LLHH 1 NpEKpaweHue ohpasneaHng DEncopo Monesyibl,

HMameHEHte DaIMEDa NeHA B OPraHuane, BOIHMKAKILEES B I NbTATE BCTHE-
KM Wd BeiN3aQeqdns HyKNeoTHOon, BCarta CEREand C BhiDameHHBIME MNoCnsE-
cTeramMi. Npy 3ToM HIMEHRSTEA PaMED CHMTRIBAHEA W BCReOCTENE 3TON0 BeA
NOCAENOBATENEHOCTE AMAHOKMCIOT, ﬂﬁpam.mm ODYTOA NOMENEnNTHL, HECmo-
CoOBHBIA BERINONHATE $YHELMW NepEOHAYENEHO 3AWWEROEAHHON B MaHE MOne-
KNk

KpomoCOMHEIE MYTEWAW. M3MaHEHHA CTRYETYPE XpOMOCOM HASLEBANT XpOo-
MADCOMHBME MY TALAAME, MprYKHER EQOMOCOMHBIX MEDRCTROEK ABMETEH OT-
PRaB YHACTER KEHAGCORBI, 4aCTd MEHCEOIALKE MM HaDYLUEHWEK EROCCMHENG-
BEpa, NocAencTEng Paspbina AROMOCI R PaANHYHB B 3ARHCAMOCTA OT l.’:'ﬁl'ﬂ.hﬁhi
CTOENHBIEHCH YACTH XPpoOMOcOMBEl. B onrmx CRYH@AAK OHE ROWET BbiTh YT EHD
ﬁ-&ﬁﬂﬂﬂ&pﬂTHﬂ BO EBpEaA DENSHAR KENETEM, Tak Kax HE WM0eT LeHTROMEDHOND
YHECTES M HE MPHCOSAMHEASTCR E MUEDOTPpyOOUREM BopETEHa agnedvs. Ecnn
B YTREMEHHLIA YHACTOK EXO0AT HMIHEHHD BEHHEIE MEHE, TO TEESR MyTALWA Mo-
HET NEHMBEECTH ORraHnas K rmbann. Hanpumep, noteps Hefoneluoi sactm 21-i
HPORAOCOMBL Y HEMNOBEKE CAYHMT MNPUYUHOA PRIEMTAR ¥ 0aTEN TRkEnoro 2abone-
BEHWA — DOTROrD nedeoda. B gpyrax cmyyanx OTopESEWMACH yYHACTOK BMOMET
MPHCOROMHUTECA K DYT0H, B TOM YUCNE HEMOMONOIMYHOR, xpomocosse, B pe-
FYNBTATE ITOND BOIHHEZET HOEBEA rEYNNEa CUEneHEe, MIeHRAIDLLEA KapakTep
BIAMMOOSACTEMA reHon, Ocoban GOprMa KPOMOCOMHBE MYTALWMA 3aKN0uaeTc
O YOROSEHWAA YHRCTEDS W BENIMEHNR M0 B a0 COndy. B nonoBHbi CHTYELWAN
YESNHYUMBAETCA Q05 (KONWSEOTED ) OTQENLHBIX MEHOE, YSCT0 BEOYVILAA K HaDy-
LWEHWAM MEHETHYECKDrD SanaHCE 1M HEraTWEHD CRASLIBAKNUARACA HA MHUaHBCNOo-
CoOBHOCTH OpraHuEmg.

MEHOMHBIE MYTILANA. E MyTAUMAM OTHOCETER TROKE WIMBHEMIN KADWOTHNG,
KPATHBIE AN HEKDATHBIE FANNOEIHROMY WACTY XPOMOCoM. BCNeacTRWE HEpac-
KO OEHAS KAKOR=NAB0 MR FOMONOrHMYHBE KDMADCOM B MEROEE 00HA 13 obpa-
FOBARLLMKCH MAMET COASDMMT HA O0HY XPOMOCOMY MERLLLIE, & A0YTaR — Ha 00HY
KPOBAOCORMY BOMBIWIE, Y48 B HODMANLHOM FEaNMoHOH0M Hadopae. Takas MyTailua
HEABIEAETCR SHEWTUTOHTMNEN (0T rpe4. &N — OTRPHUATENEHEA 4ACTWUE, B0 — 0p0-
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I
Puc, 10,4, Corena pxi:

A — NANNOEOHLIA COPT

(2n = 14y b — TeTpanmroug-
HBIA CopT (4n = 28]

#

Wy, BAOAHE, IO0s — EPAaTHBA M efdos — sna) (7 4 1), COMaHHE ¢ HOPMaNbHOR
FaNAoWMOHOA TEMETOR NPV ONNOOOTEDREHHKE NEMEOOMT ¥ 00PAs0EAHWID 3INF0TR
C MEHBLUME MK BONSWMM SHCI0M XDOMOCOM N0 CRABHEHWE G QANMOMOHERS HE-
BOpoM, XAPAKTERHBIM N8 GaHHOMD BEOE (20 1), B Takdx CMdans HapyileHne
MEHRRONG BANanca conposmKaaeTcH HEl P LU HEER DE3BRTIAN, HapecTHbIA No-
mep — boneade JayHa ¥ YHEnDESKA, NPWYWHE KEDTOROR — NPHMECYTCTEME B KAPHO-
TINE TREX XPoMOcomM 21-R Naps.

¥ NpocTefilMxe 1 y DACTEHKR YACTO HAGNOOIETCA YEENHYSHIBE YA XDOMO-
COM, KPATHOE rANnoEMaHory Hatopy. TaRKoE M3MEHEHWE XPpOMOCoMHEDTD Habopa
HOCHT HAIEBAHWE movmdenoaie. CraneHs @8 ORBaeT pasnw4HoA. ¥ npocTeiume
YACHD XDO0MEGC0M MOMET YESNMYMBATLHCA B HECKONBED COTEH D, Lwpoko pac-
NpOCTRAHEHE NONUNADMOMA ¥ BRIGIUWXE DSCTEHHA. T yEENMUSHEE YHMCNE Xpoko-
COMHLE HAGODOE B KEOMOTHNES BOIPACTEET HEOEMHOCTE MEHETAHSCKON CHOTE-
R, YREHBLLEETER ONACHICTE CHAKEHWA WASHECTIOCODHOCTH B CNyHae MyTOLWH,
MonEmnaMMe HEREaK0 NOBbILLRET ¥HAHECNOCOHHO0TL, MNOA0EMTOCTh M A riae
HMIHEHHD EAXHEIE CEOACTEA pacTeHna. B pacTeHwasoacTee S3THM NONBIVIOTER,
WMCKYCCTRERHD MOMyMEA NONWNNOWORLIE CODTa KYNLTYDHDbIE DRCTEHWE, KOTODRWE
OTRWUROTCH BRCOKOR NPOOYKTHEHOCTRIO {prc, 10.4). Y BueClimy MMBOTHRK, Ha-
NEWMER ¥ MASKOMHTEUWE, TONUNIoMOHA BCTREYEETER KWL B HEROTOPLI TEE-
HAX, HENPHMMED B ENETEAX NEYEHH, 8 NoAWNIDHGHOCTE HNKW ANNOWMAHOCTE BCEND
ORpraHHA3Ma BOO0WIE HECORMECTHMA G KWAMbIO,

Knaccudueauyna myTayuid. MyTtadws mokHo obsa0MHaTE B rpyinel — KNACCH-
PHLMpOBATE Mo KAPSETEDY NORENeHEA W NO YDOBEHD WX BOSHAEHOBEH A,
MNoHHUANUANBHOR DAIHALL MER0Y MYyTALMAME, OTHECEHHBMA K TOR WKW WHOR
FEYTINE, HET, TAK KA ¥ oiBe0uHAINT, MECXoAA M3 coodpaseqnil yonbcTea.

MyTaums No xapakTepy NPOSENEHNA SLHEROT OOMWHEHTHEMK B PEUSCCHE-
Hbl, BONBUMHCTRD M3 HAX FELECCHAHB A HE NDORRAAITEA Y IETER0IANaT, aro
OBCTOATENBCTED O48HE BEMHD ONR CYLUACTREOBEHWA Bag. MyTauMM OEE36IBAKIT-
CH, KBK NPEAMND, BpEaHbIMK, NOCKONERY BHOCAT HAPYLWEHWA B TOHED CHanascH-
POBEHHYR CIACTERY CHOXFMHSECKIAY NDSADELIEHWAR KFETKK ¥ OQTaHd3Ma & Ue-
o, DONanaTens BREAHLN DO AHAHTHEE MYy TRELHE, CO33Y e NDORBNAKDILLMACA
B MOMO- M FETEROEMIMTHOM QRTaHWEME, HACTO OEA36IBAKITCH HEXMIHECNOCOHE -
MM 14 MOMASAIGT HA CAkB [IAHHNX ATAMSE CHTOreHES54,

Mp# MEMEHEHMR YLAOEAR BHELUWHEA COEabl, B HOBOA OOCTAHDRER, HEKOTODRE
paHes BpEOHEE PELECCHEHKIE MYTALMK, COCTARNSKMUWE PRIEDE HACNSOCTEEH-
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Puc, 10.5, Netarwman
MYTEALMA; & — HOPAAEN LHES
FRUTROEAT HENOBEKE;

B — apsTpounT HonsHOTo
CERNOENLHO - EMHETOYHO
AHBEMHEA

A,

HOH WAMEHYWMBOCTH, MOTYT OES38TECH NONE3HBIMH, 1 HOCHUTENM TAEKHY M3MEHE-
HAA NONYHE0T NPEAMYILECTED B NPOUSCEE SCTECTEEHHOTD OTOORE.

MyTauMKM HEPAaOKED NOHWASNT HWIHECNOCOEHOCTE MNKW NNOO0EXTOCTE OC0-
e, M'Q.I'TEH.I.H-I-'I'. PRI CHAMINILME MHIHBCNOCOOHOCTE, YACTHUHG MO MONHD=
CThH OCTAHABNMAROWMAE DAIEATHE, HAIBIBAKT MPONYIETANBHRMA, & HECOBEME-
CTHMBIE © ¥M3IHED — NETANSHEMA. ¥ UANOSEEA K HUM OTHOCHTCR PELBCCHEHEIA
TEH ressopainiei, NPAHSM Y MEHSHH OH HOCHT NOAYNETANBHE XapAETER, 8 romMo-
ZWMOTHEIS HEHIMHE DEAFEIEANTCA HERMIHECNDCoOHERAW. JOyrAM NOEAMEposM no-
OOHHOD POOEA My TAUMA ARNARTCA CEDNOBMARG-KNETOYHAR adeMia (prc, 10.5)

Tarke syTALAN ERACCHOUALMDYRIT MO MECTY 1 BOAHMEHDBRHKA, M';"TEIJ.HFL
EQ3IHUKLIEA B NONCEEE KNETEEX, HE BNWSET HA NMPUIHEKKY O3HHOTD OpraHWsmMa,
8 NPOABNAETCA TONBEG B CREOYHMUER NOXONEHWM. TAKWE MyTALWK HA3LIBIKIT Me-
HEPATHMEHEMAK. ECNA W3MEHADTCA MeHE B COMaSTHYECKWE ENSTHAX, TAKWE MyTa-
UKW NROABNRIOTCE Y AAHRCND Opraddama | He Nepefasdrs moTOMCTEY Npk
NONOBOM DEIMHACHEEHAK, Hi npA BECTIONGM DEIMMHOREHIAE, BCAW ODraHWIM DA3-
EWHBSETCA M3 KNETEM MNK MEYTIMGE ENETOE, MMERLLME HIMEHWBLWWACS red, od Gy-
AET NEpSOAEATECH MNOTOMCTEY. TAXME MYyTALUWK HIFEESNT COMBTHHECKHMIA.
B pacTeHHMEE00CTES COMATHHECEWMS MYTALWK WCNONEIYIOT ON8 ELIES0SHWA HO-
Bhix CORTOR KyNbTYRHBIN PACTEHWA Mprmep coMaTAYecKoR BEYTELAN Y BNEEOTM-
TaHUWME — HIDENKE BOTDEYAI0UEECH YEDH0E NATHD Ha ¢IDHE.‘ HﬂpHHI-iE-‘ﬂI]ﬂ ORpDa-
CEM WEPCTH Y EapaKynessx DEEL.

CEORCTEA MYTALMA.

1. MyTauMK BOSHWERIOT BHEZANH0, CKaukno0paaHo,

2 WTELI.HH HAGCNEOCTEEHE, T, & CTOWEG NEDE0&EKTCH M3 NOKONEHWA § Me-
KOMMEHHE.

3. MyTtaumk cnydafidbl W HE HAENPEENBHE drakTopamy cpaakl. Mymvposate
MOMET NG0A MeH, BRIZLBAA WIMEHEHWE KAE HEIHEYUTENEHEY, THE M HHMIHEHHD
BEAHB NEMIHAEOE,

d, CIHA 1 T8 % MyTaUWs MOryT BOIHMERTH NORTORHD,

5. Mo CROEMY NPORANEHHKD MY TIALMA MOMYT rbdTh: MONEIHbIRA A BELHBIRA,
OOMAHEHTHERMN W PEUSCCHMEHRIMI.
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CnocofHocTs E MyTUPOBEEHNKD — DOHD M3 CEOACTE raqa. Kaxpas otnsnbHan
MY TALKA BEIZHASETCA KAKOH-TO NPHHMKHONA, HD B DONBLIWHCTES CIYYEEE STH NPH-
YKMHEl HEMSESCTHR. MyTAUWMK CERZAHN C HIMEHEHWAMIA BO BHEWHSW cpans. 31o
YEENUTENLEHD DOEE3EIEAETOA TAM, 4TO NYTEM BOADSACTEMA BHELWHWKMK hAXTOpa-
MM YOAETCA PE3ED NOBRCATE WX SHEND.

Brnepesie B ONkITE DE3E0E NOBLILUSHWE YECTOTE HACNEOCTHEHHLE H3IMEHE-
HIAA BhING NOMYHEHD C NOMOLLER PEHTIEHOECKMY mydei. Ton we BRAARHKAER S1ono
BOEHMEAKILLME MY TALWA YOSNOCE NOBLICHTE Bonas yes & 150 paz. SucnepuseH-
TANLHD MYyTALMK BRIZE3HE Y CEMBIX PAEHLR OPrEHA3MOBE: OT GaKTepui W BUpYCOB
00 URSTHOBLE DACTEHWE ¥ MNeonyTRsoweax. Kpome mydail peHTrEHa 14 Iy
hopM MOHHZMPYHHUSA DaRNMALME, M3MEHEHMA CTRYETYDE HACNEOCTESHHOMD M-
TEQHMANA MYyTAUMHM MOrYT SwTe 0BYCROBREHE XHMUHSCEMIM B DHINHSCENBMKN
EOZOBACTENAMK. TEMNEQaTYR0H, MIMEHEHMEM TEZOBOID E¥MME, BNEEHOCTH
W T.N. Brvadws, 3aTpardBanugs npouacee oiveHa BsluacTe, ocofaHHn CHH-
183 JHEK, pesks YEENMHWEROT YECTOTY BOIHWEHOBEHMA My TAUWMA. JECNEpHMEH-
TANBHD BREELIBAEMEIS HECNEOCTBEHHER YENOHEHMA HOCAT HEHENPABNEHHEIA X8-
PEKTEpD THE ¥8, KAE ¥ BCTECTESHHEE MyTAWWMK. Mx NOmyHeHNE MBEST M NDESKTH-
YECKDE IHAYEHWES, TAK KAK NMOBRILUSET FEHETWHECEDE pPA3IHOOGDaIvE BHYTPMW
NOMYNALMKA WK BAOS EYNETYDHEE DECTEHWA, QOMALIHMY HHEOTHRIL 1 MUKEOOR-
FaHM3MOE, CO30AERA MATERHAN ONA MCKYCCTEEHHOM OTOO0pE.

10.1.2. KomMBWMHATHMEHAA M3MEHYMBOLTL

MzmeriueocTe MOoxeT GeiTe 00YCNOENEHA HE TONBED MYTALWMAMN, HO 1 COHE-
TAHWAMMK OTAENEHEE NEHOE M X0OMOCOM, HOEAR KOM0MHALMA KOTORED NpM pa3-
MHIEEHWE NPYBOOWT K MAMEHEHWD ONEE0anEHHER TEFUEHAKDE 1 CEORCTE Dpra-
HW3MEA, NOABNEHMD HOBRX CEORCTE. TAEDH TUM MIMEHSHBOCTY HAIEBAKOT KO-
HHHATHERDH HACMSOQCTESHHOH HEMEHYHEDT TR,

EormfuHaTMERAR MAMEHYMBOCTE — MCTOMHME BeckoHeyHo Bonsworo Hacnan -
CTEEHHOM pEZHO00p&a3nA, Halbmnoaemora y npencTaedTensi mobon cuoTesa-
THHBCKDA TEYNNE #HMELN DRraqHnEmMcs. B OCHOBE BOZHWEHOBEHWA RE3MMHHED
EOMOWHBUMWA MEHOB B FEHOTHN&EE OpTraHWaIM0oE NEENT NORDEDE DagMHOREHHE,
BECNEOQCTEME KOTOROMD EDAHWMEEET OrRoOMH0Se pasdoobpazwe fopk OpraHMaMoE.

Forns ®e W ¥8K EDSHUESIT HOELIE KOMOWHAL KWK reHoET

BonosaHus mefiod — npouscc COIPEBEEHWA NpY 00paE30BIHAN NONOBLD
kneTox. B npodiase nepeoro MEfoTHNESCcKons GENEHWA MMONorMYHES XpomMo-
COMEl CDMEHHEIIOTCR YHACTEaMK. 370 NEpENE YDOREHE NOABMNSHWA HOBRX CO-
YETAHWA MEHOE NPW NEREXOMEMHALMK FEHDE B TPYNNEX CUSMNMEHWR BCNE0cTEME
KpOCCHMHroEspa. BnocnencTeMM B0 BREMA HEZAEMCHMOND PAcXOE0SHAR 1O-
BAONOMAHHEE XPOMOCOM B NEPEO 1M A0HEDHHE XPOMOCOM BO ETOROM OEMNSHAW
meioza rabnopaarca GAaHTRCTHHECKDE YWD EoMEuMHaL KA. Jna Kaxanro $e-
NOBEKA, MMBIDWESD 46 XpOMOCOM, OHD COCTEENAET 29 apuadToR npH yHETe
TOREXD OAHOHE NAPE ANRENEHEIE MEHOE B KAXA0H W3 OBV TOMONOTWHHEE $pOMo-
COM, 3 0NA NapL pogMTensil — 2%, NocnagHui yPoEEHEs NPORABNEHWA BHOEL 00
pa30nBEaHHES KOMOWHAUKE MoEHD HEGNKOOATE NP CAMAHWA NDNOBLIE ERSTOE,
NPUHAONEEEILMAE DE3HER OPrEHMIMEM.
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Boe atv Npeodpasonania MEH0MA, HE WIMEHAN CAMHE TEHOE M XDOMOCO,
MEHAT XA0EKTED DIAMMOOSACTENA MeH0D, COANAnan GECYMCNEHH0E MHOE-
CTEO YHARKENbH K MEHOTHNOE,

Ha ananuad paciUennenid HEIaBNcHMOrg KoMOHHUDORAHWA MeRcE, 3 Tak-
HE MR BIBMMOOSACTERA BAOHD, YT0 8 DEIYNETATE ITHE NPOUBCCOR MOFYT BOk-
HHESTE HODDE HACHSOCTREHHWE NRAIHDEM, WDS0WHe CyeCTBEeHHEY I DOib
B ABONOLUWOHHORM NPOLSCoER, Kak MEXaHA3M, O0ech8Y|Bailnl CoMBTanHe
HAKMBONeE NOACMOCOBWTENbHBIX NDH3HAKOE W CEOACTE 007 BRMABAHWA Opra-
HAIMDE,

KosBUHATHEHAA MIMEHRYMBDCTE AKTWBHD MCTIONBIYETCA YBNOBEX0M B CENEK-
WHOHHOR NpakTARS [caa, T, 110,

—” GI'!UPHI:IE TOYKM

MaseHMME0CTE NPaSCTERNBET Cof0R Boenluise CEORCTED MuEsix OPrEHHARMOE NDH-
COPETATE HOBEE MAKAHAKW W GEOACTEA,

®  BYTAWMAME HASEIBAHT WIMEHEHHA CTPYVETYPSI HACNENCTBEHHOMD MATERWARA Ha
[AIHE YROBHAK BT0 OPrEHHIALMH.

B EopSHHATABHARA LIMBHYHBDCTE MRHBOOWT K 05Da308aHI YHHKAMLHEY MEHOTHNDE

~ B Y
T n_‘_______ﬂ_ml:hl M 3A0AHWA ONA HGETGFEHH_H________,.-

&

Karkme Sopks LaMaHYHBDCTE BEM MARECTHET

2 MpuasmuTe KRECCHDURALMID MYTAUWA N0 YROEHK MSMEHEHWA HACIEOCTAEHBEOM
MBTERHAENE.
3 HTD TAR0E NOAMNMEAA 4 BAKOED 88 3HAHEHBET

o

MeEpa4ucnKTe CEOBCTES MyTaLMA .
§ Ha xaenx YpoRHEY BOIHELANIT HOBL B eopsfiusEumsa reqon?

s S
BONPOCH! 1M 3A0AHWA ANA ﬂﬁtmﬂiﬂi_l_____.___,.-

1 BRarogeEpa {esy GOpMHPYETCH DESEPE HACNBOCTEEHHON MIMBHYUEDOTHT Kakoso
Eri AHAYHBEHE?

2. C NOMOLLESD KAKME BOZDERCTENR MOEHO NOBLICH TS HacToTy H’g.ITE.I.I.HIFI""

3 (MpuaaouTa NDHMERS KORMOWEHITHEHDH WIMEFMBEDOCTH, BLTEEMOWME W2 3aKoH0-
ME[HEOCTEA HACNENOEAMHA NPHIHAKOE, BuIREREHHEE T, Mexnanas,
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1IZI.2.L} 3aBUCUMOCTE NPOABNEHUA reHOB

..+"  OT YCUNIOBWMA BHELWWHen cpebl
(peHoTUNMUECKAA N3MEHYNBOCTL)

Ha nposensHWa reHA IHAYMTENRHOS ENWAHKE DEAZLIEINT OpYWTHE M-
HEl, T. &. EbIPEMEHHE FEHA E EMAES NPW3HAKA SABUCHT OT NEHOTHIHMYECKOH cpans.
Ha pasevTie NpUIHEES BNWMRDT W PErYNETOQHEES CHCTEME] QQrEHU3ME, B NepEyD
CHEpEdb IRROKRMHAZA, Takne NpHMIHAKKA Y NBTYX0E, k3K ADKoE onepeHne, Bonk-
WoR rpebeHs, XapakTep NeHua ¥ Temtp ronoca, odyenoBNEHb! BEACTENEM My -
CEOND MONOBMD MopMoHE. BEangHue =B NETYXEM HEHCEWY MONOSL MOpsoHOs
BEMKINEET rEHsl, DOYCADANMBIOLILME CAHTER B NEveHy Genkol, BX0OAWML B CO-
CTER XEnTEa ARUSEnETEW. B HopMa 3T redsl «paEboTanT: Tonsks ¥ kyp. Cneno-
BATENBHD, BHYTREHHAA CE0a ORraddiidg Taoke DaibikaeT CHNbHDE BRRHEe
HEl MBARNSEHWE MEH0E B PODME NPAIHEEE,

Easanii OpraHesy PE3SEMBEEETOR M OGWTEET B ONREnanEHHLE BHELWHWN YEA0-
BHFX, WONBETRESA Ha cebe geicTere akmpol BHEWHEA cpansl — konabaHui
TEMIEPATYRR, OCEEIEHHOCTA, BNAMHDCTH, KDMWHSOTED M EBHECTES MWLM, 8 TAKEES
BCTYN@ET B0 BIPMOOTHIUSHNA © ODYTHMEA ORIEHAEMaRA, Bog 31 PaKTops mo-
YT MAMEHATE HDDWMH'-IBEHHE H PHAONOTHMECHHME CBOACTES ORraHuaMon, T, &,
v cheHoman. B stom naparpacge Gy0sTt pRCCMOTREHE M3MEHYWMBOCTE NOMEAHAKDE,
EREEAHHEA OSACTEMER BHELIHME NO OTHOWSHWNE K QPradiamMy yenosni cpaahal.

Ecnu ¥ rimanaidcenro KpONWER Ha CAWVHE EbILUMNETE G2y D WWERCTh W Nake-
CTATE @70 B XOM0 | W BEN0HATE XOA00HYI0 NOBAIKY ), HE STOM MECTE BRBACTET
YEpHan WepcTh (pue, 10.6). Ecn S8pHyio IWepcTh YIANTE 4 HAN0HMTh TENMYID
NOBR3KY, BepacTeT Denan wapcte. MpY BbPSWUHMEEHAK THMENZACKOND KPONAEE
npu Tamnepatype 30 “C sca wepcte ¥ Hero Gynet Genas. ¥ notoMcTEa OBYE TA-
EWME G8NkLE EPONMECE, BREEWEHHOMD E HOPMANEHLX YCRoEWAY, ByaeT obeiyHoe
PacnDeqEneHAe MArreHTa

Tarkm 0GDaI0M, HEMEREHWA NPHIHAKOHE, BLIEIHHDIE GERCTRHEM l:bﬂKT!IIDCIB
BHELWHEN CPpEfkl, HE HECNEOYTCH.

OITeTAM BLGE oOHY OCOBEHHOCTE WEMEHHHBOCTH, BhIABAHHYID axTopami
BHEWH=R cpear. JIMCTER OOHOND W TOM X8 pECTEHUA CTREenonMcTa (prc. 1007, A)

Puc. 10.6. TEHOTUIMSSCKDE MEMBHEHHE OKDPECKA WBRCTH TMManaRoaoro Kpomea
M0y, BLARHMER PESHEGE TEMISPATYD |00 EACHEHU B TERCTE]
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Puc,. 10,7, Hanemee v pactedsi
NUCTLER PaIHOA ropraE mpe
PEABHTIM B BOAIVIUHOE cpage | 1),
HA MOEApE0CTH {2 @ B TOMLE BO0kp
(3); A —cTpanonvcT; B — BOOAHEA
NKOTHE

MW Bo@AHOMD nomakda (pec. 10,7, B) waeoT pasuyn hopMy B 388HCAMOCTH OT
TOMD, HAXOORTCA M OHW B EOAOE WK B E03OVILHON cpene. ¥ BCaex CTRENONMCTOE
E EQOE OyOyT ONUEHHES TOHKWE NACTRA, 8 Y BCBEX MIDTHKDE — WIPE3aHHRE. To4YHD
TEE #E F00 GERCTEMEM yAeTRRdHMOoneTOE X Mydyel ¥ BCEX MOOed, BChH OHW Ha
aneb0WHOCE, BOZHHESET 33rA0 — HEKOMNEHWE B KOKE MEaHYN NWMEHTE MEMESHM-
H&, XOTH W B HEDOHHAKDBOR cTaneHy. TakKM 0Spasonm, Ha GERCTEWE ONpenensH-
HOra hakTopa BHEHER CRans Kas 00l B0 OpraHHsMoB pearMpyeT cnedlkdae-
SECKH, M PEAKLHA (B GORME M3MEHEHWMA NPH3HEKE) DEA3LIBAETOA CROOHOE v Boax
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oCcoden DaHHOre BMOA. 370 OSCTORTEMh-
CTHD NO3E0NHND Y. JapeuHy HEIBATh HEHA-
CAEACTRRHHYD WIMEHYHMBOCTH TRYNNCGEDR
MK onpeaenéniel, Bmecta ¢ TEM HIMEH-
YHBOGTh MPMIHAKA NOA BNRAHKEM YCIOBNA
BHEWHER Ccpeabl He DecnpegensHa, s
KOO OPTaHKaME CYLECTEYIOT Onpanes-
NEHHBE NPE0ENE HIMBHEHWA NPWMIHIKS:
HEMsIA GECNDENENbHD YERNMYHBATD Wbl
WEYHYMD MACCY D PEIVILTATE TDEHWPOBOK, a b o
FAMOPaTh A0  COCTOAHNS  MAMMEHTALAN CTeMeHE BHPAREHHCETH NPUIHAKS
MPEACTARATERM HEMPOWOHOR DACH W T 0, e

ECiM pACCMOTRETL NPKOABNEHHE KAKOTD-  Pue. 10.8. KpvBan HopMbl pea-
Ntk NPU3HAKA 6 MEATING ODTAHMIMOR, TO WK 8—0 — Npensis MonmbHa-
MOMHD FAMETWTE, YTO CTENBHL BT0 Bhipd-  UWOHHOR MEMEHHHBOCTH,
KEHHOCTH PE3NHMYHAE Y DA3HBX OpranMasscs, © — CPEOHAR BOpMa
Cprars SOb6ILEA YacTh ocofed Syper obna-
OATH CREOHAMEA SHAMEHARAMKE WEEEMOrT NPHIHTKE MM CRORACTE, M YEM Datbiie
CTENOHEHWA 0T COEAHER HODME, TEM MEHbUSa yicno ocobed Dyner olnagam
TAKWMA OTRH4YWAMK, CTenedb BAPLMRPOGRAHMA NPWIHAKE, WKW, OEYTEaA CRo6E -
M, MRE0EAN MOOMEERALMOHHOR HEMBHYHBOCTH, HASLIBAIOT HODMOR DEaKLIHN
fec. 1008} WepoTa MHOMBHOYANGHOR HOPMb DEIKLIN OSYCROENEHA MEHOTHMTOM,
A FEYNNOECA — FeqoHoH0oM BALE 0 3RRNCHT OT BRRHRGTH NPUIHIKD B XHNIHELER-
TENEHOCTH ORrAHAIMA M B KOHEYHOM CUETE OT BCTACTREEHHOND OTEODA, Yakan Hop-
M DEAKLIMA CROACTREHHA TAKMM NPWIHAKAM, KK DRIMEDN CERILA WA TOIEH0-
MO MCEME Y RWBOTHbIX HAK GOPME W DRIMEDL UBETHA ¥ HACEKOMOOMbNARMLE
pacTeHHA, B TO #E BDEMA EONHYECTEO WHUDE B ODFAHHIME MISKOMMTIRILMK
M DEIMED MHCTHED DACTEHMA HAMEBHAKTGA B ILADOKMN NDE0ENaN,

CRORCTES MOdwbHKaLMA,

1. HeHaCneayemocTh,

2. My NNaGoR XapakTen HAMEHEHHA,

3. COOTHECEHME MAMEHEHMA G JEACTAWEM ONPREeaENEHH0re (hakTopa COenn,

4. OBYCNORNEHHOCTE NDENEN0E MAMEBHYMBOCTIA FEHOTHNOM. (XOTA Hanpan-
NEHHOCTE MAMEHEHWA OAMHAKDES, CTENEHD HIMEHEHWA ¥ BRIHMK ORFEaHWIMOB
pasnMaHE. )

Oooby, %

I e o e e e e o e o e

g | ONOPHBIE TOYKK
.' 1

MOgudEraLp0HEIR MIMEHHWECETE MPEAETAANAST COO0H CNOCONHOCTE DOTAHHSMOE
NpAOBHETaTE NPA3IHARH MO0 HENOCPALCTEEHHEIM BOSOSACTEWEM GaKTOROE CipYy-
HAHILLER CPes

8 MoguduEaumy e FaTParHEanT CTEYETYRY HACNERETBRHHOM MaTSpHan,

¥ Boarso#HOCTE MIREHBHWA TOMD WK HHOMD NEW3IHEES NoA ASACTEWE hakTopa cpe-
sl ONDEASNREITCR MEH0THMOM ORraHIaMa
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—
———————<___ BOMPOCHI 1 3ARAHA ANA NOBTOPEHMA >

‘ MpueEaHTE NPHMaDE BAMRHKA CRER HE NPOABREHME NEMEHEED,

2 MpuaequTe NEaME0RE, OGEEIHIEEHIWHE HEHACNBSMOCT: HIMBHSHAE N3HaKa,
BEAHAHHER ORRCTEFERM YCNGEN R BESL HSH ClE0R.

.3 Moriesdy HEHACNENCTEEHHYID M3 SHMMBDCTE HASKBAKFT NOYTINOE0A MW ONPeREneH-
HOA?

4 Yo vaxoe Hopa peaELpn Y
5 (MepaqyncnETe ¥ OXapasTERMZVATE CROACTEA MOOHIERLEHE,
6 CpagHuTe CEORCTEA MyTALWMA 1 Moo KA,

m——
BOMNPOCHE W 3A0AHWA ONA ﬂﬁmﬂil_l______ﬂ..

Kok OTpaxasTcs BiMAHWE SAKTODoR ONpYXEHWER CPamL H3 NPCRBMEHWE Kaye-
CTESHHEE M RONHYBCTERHMEE NpEIHgeoe T

2 B Hen MORET SAKMHHATECH e0AonEHBCKOE SHABEHHE npeadpasoaanad PeEHOTWMNE
noQ GeRcTasesd QakTopod CRelsl fad MaMmenaHni resoTina?

3 Kak WHpoTa sopab PEAEL4K MORST BNWATE KE NPACNOCOINEsHHE ¥ KOHKDETHEM Y-
NasEM OhUTaHMA?
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0G30p NpoALEHHOMD Marepuana rnaest 10

OCHOBHBIE NONOMEHAA

o] M EHYMEOCTHO HESBIEANT CNOCOGHOCTE XHMABRK ORrAHWIsA0R NPHOODE-
TaTh HOBKE NOWIHAKA 1 CHEORCTER. MAseHYMBOCTE OTDAMART BIANMOCHERAIE
CRPrAHWEME © EHEWHEA Cpaaoi.

PEENMHAKDT HACNEOCTEEHHYHD, WM MEHOTHIMYECKYIDY, W HEHACNEOCTEEH-
HYED, WNH MOOAEHHESLMOHHYED, HEMEHYUBOCTE,

HECNBOCTEBEHHAR MEMEHYMBOC TE NOAPE3NENASTCR HE MY TELMOHHYID M KOM-
GuHATHERYHY. My TALMOHHAR MAMEHHMEOICTE 3AKNDHSIETCA B HEWLLIEHHAX CTRYE-
TWRbI FEHOE, 080008 WK B HIMEHEHRA YHCNE KDOMOCOM B KADE0TIAmE.

Brnarogaps MOZTORHHOMY MY TALSOHHOMY NDOWECCY BOIHAKAOT Daansy-
HbdE BADMAHTH MEHOB, COCTABMAKDLME DEIeRA HACNELCTEEHHDA H3MEHYA=
BOCTIA.

PAYTELIAM GIYERARARDI] M HEH RN BNEH D,

Mo MECTY BO3HVEHDESHMA MYTELXK DLIBSIDT NEHERATHEHLIMK 1 COMATI-
HECKMMM, ND XAPEETERY NDOABNEHAA — OOMAHAHTHEMA M PEUSCCABHEIMEA,
8 N0 3HAYEHMK — NONESHLIMK W BEEOHBIMMY,

KOMEWMHETHBEHOA HECNESCTEEHHDE MEMEHYWMEDDTHH HAILIBAKIT COHMETAE-
HWA OTOENLEHLE MEHOE W XDOMOCOM, HOBEEA KDWHALMA KOTOPBIX NpH Pas-
RHOHEHAK NRPABOORT E MIMEHEHWID CNPE0EREHHBE MPWIHEK0E ¥ CEHEACTA
Cpradnasg,

KOoMBUHATHBHAA HAMEHYHEOCTL OBYCNOBNMBAET NORBNEHHE HOBHEK HX-
CEOCTREHHB NQWMIHEK0E, WIRa0 L CYLECTESHHYIO D00 B S80nNE0LMOMH-
HOME MDOREGEE,

MameHEHMA NPUIHAEDE W CEQACTE OPraHM3MoE, NpOoRCEOORUME nog
HENDCPEOCTEEHHESRA BOMAHWEM (PAETOPOE CpPEObl W HE HATRErMBAHILLME
FEHOTHN, HEILIBAKTCH MOOQROUEAUMAMK. TAEWMS MAMEHEHHA NRPWU3HAKDE Ha
HACNEmYHITEA.

CrensHn BAPLWPDDBAEHEA PpWIHaKE — NDensnt PG A LMD HHORA
HEMEHYABOGTH — HAILBR DT HODMOH [rEAELLAN,

hh.ﬂ.l-‘ﬂ}ﬂﬁﬂuﬁ'lﬂﬂhaﬂ HAMEHYMB0CTE KSPakTeDRIYETOR HEeHaC NNy a0~
CTbHD, TRYINOBLIM  KaDasTe i HEMEHEHHMA, COOTHECEHWEM HIMEBHEHMA
DERCTRIAKG CIHDB.&E-.I'IEHI'HJT'D haxKToRa CREibl, ﬂﬁ"fﬁﬂﬂﬂiﬂEHIﬂ}ET‘bﬂ MC e noe
MIMEHYHBOCTH FTEHOTHNOM,

A Pabodan oBNacTe MeHETHEW — BCE ®UB0E HAa 3emnge, seib MNEapHbIA
NPEOseT HAYKI MEHETUEN — HACASACTESHHOCTE W MAMEHYHNBOC T, MayieHne
CHOHHBN XMMANECKHK BORMYN, NPAYYL 3E0MUWE, CTRoeHN JHK, 3akoHop
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HECNEODEAHWA MEH0E HEXOOMT NPEKTVHECKOE NPMMEHEHKHE. TBHETHIM-BRaH4N
MORMOTAEKIT POEWTERAM CIPOMHO3MDOERTE POXOEHWE 300p0ERIN OaTel. MeHe-
THEM-GHAGN0NY BLIBOOAT MOPDIOYETOAYMBRE EYNETYRE DSCTEHWA, COSNANT
YHURENEHRE NaKApOTAS, CnOCOOHBIE ManeYnTs GeadHanfsHorm GansHoro.
Pafora, «OTopysd BEAYT YHEHBIS-FEHETUEW B HaYYHO-WCCNEAOEA TENLSKMAY
MHCTHMTYTEX W NabopaTopWAx, CERZAHA O WIYYEHWEM NPOUECCOE HBCNBR-
CTEEHHOCTH, MYTALMH rEHOE.

NPOBNEMHEIE DBNACTIA

ot 1. B 4B TACNOYADTCR DEINWHKUA B HECNAEODBAHWA COMATHHECKNE M Me-
HEPATHUEHEX MYTALWANT KAKOED Mx SHE4YEHME ONA OTRENEHOM OpraHu3mME
M uenor snma?
2. KaEne mexaHWEME MOMYT NEXaTh B OCHOEE NOSEREHHA MYy TALMA
W EMBRD DOpraHAasoe’
3. B 48m 2agnou4anTos NPWHLMAE KRACCHEMEESLAN HACNEaCTESHHDE
HAMEHMWBOCTAT

MPAKNAOHBIE ACTEKTEI

0 1. K2k vHOYUMPOBAHHBIE MYyTALMK, BRZLIBEAEMEE B NabOpaTopHelx yo-
NOBEHAX, MOEHD WCNONLI0BATE O/FA MOAYHEHAA HYHHEX HER0BEKY M-
EHAKOE ¥ MVEROORIEHHIMOBT
2. Kaxva haTopkl DEPYKEKWEA CREOR MOMYT BXTHEMZMPOEATE MyTE-
UMOHHEIA NPOUEEE Y AMELN CRIAHWEMOE, OOUTAWME B NPMPOOHER yE-
NoBHAR?

3. Eakum odpaaom moryT GeiTe 3aKPEnieqHsEl BHOBE BOIHWELLME B pE-
SYNLTATE EOMOMHATHEHDR WIMEHYWMEOOTH WUEHHLE NPW3IHAEKM ¥ CBOR-
cTea?

IAAAHWA

= 1. MpreEoyTE NPHMEDE MEHHBEE, KPOMOCOMHBE B FEHOMHEX MYy TALMA
W HMBOTHEX M DECTEHWA.
2. MNpreaouTe NpUMepsE NPM3HIEKDR, EEPEETERHEYVIUMECA WADOEDR
M YIE0R HOpMOW peaEuyd. OERACHHTE, KAE OHW BIHAKIT HE NRPHCHD-
CoENEHWE DRPrEHMEMOE K CPpens oOHTRHWEA.




OcHOBbI cenekuunm

Bianu i P, reHemsecei dneseie mexny cobol, sapakre-
PREyHITCS TOXASCTERHERIMH DDANH HACASOCTREHHON WiMeH-
YHEDCTH C TEE0A NPEEHNLHICTEED, 4T, 3380 P48 GOpM a0k
BIE, MOSHD NIESEALETE HAXOSAEHAR TORNSCTEEH LN dnpa
DTz EAOE @ ponoe.

H. M. Baswios

MpaKTrackoe BOMTTOLLEHWE 3aK0H0E
HACABMCTREHROCTH W HIMEHYHBOCTH
HALLID OTPAXEHHE B CANEKLMN RHBOTHEX,
DECTEHWHA M MREDOOOMEHRIMOE K8k
CRoCo0a BRBEASHHRA MOReIHbIX LA
YENOBEKA NOPOL M COPTOE O 3HMIMOE,
B 3T0H rnape Bk MOIHSEOMHTECH

C METOOAME CENEKLHOHHOA NDaETHEH

M HEKOTODEIME DEIALTa TanK DatoThl
YHEHEX, YIHSETE O NOWEMEX, HOTTOTLIVE-
MBix 8 BHOTEXHONMN M.

(A AL AR REREEERRE R RS ERESNEREENESNESNEEERNEERNEEERLESREREELEEENENEEE LN EEEEEESESSRESRER B

Censguma (oT nar selectio — orfop) npanctaannar cofod Hayky o co3na-
HMIA HOBLE 1A YIYHWEHAK CYLLECTBYHILLMWE CORTOR KYyNETYPHEX PRCTEHWA W Nopog,
OORELLHWY HUBO0THEX. BMECTE © TEM NOO CENEXLUMENR NOHUMEDT W CaM NPOUECC
WM3MEHEHUA AHELE DRMAHWAMDE, OCYLIECTENREMEIA YENDESKOM ONA CEOWY No-
TREGHOCTER.

B npouscce CTAHOBNEHWA YEN0DBEEH K3K BMOE BEMY MPULLNGCE HE TONLKD 38-
WMLLATECA OT OMKAN 3B8RER, YyoCTRaueaTs wiexmiua, Ho ¥ ofacnauveate caba
nAwEi. Nonck: ceenofHex PacTEHME M OXOTE — HE OHEHE HEOEKHEE NOTOYHKHKR
FIALL, 1A ronon Gsn NOCTOAHHER CIYTHWUEDK NEpaofsmHbix NnHooen.

EcTacTeEeHHBIA oTHOD HE MHTERNEET M PA3ENTHE OOLLUBCTEEHHBIE OTHOLIEHWA
B NepenhbTHOM MOOCKEN CTAGE CO3NANW BOZMONMHOICTE DRFEHWIELWN HEKYT-
CTEEHHON cpans OGMTAEHWA ONA YenDEeLE, YMEHBILRELLEA 8ro 38HCMOCTE OT
NPEUPOOHBE Yenosdd, OoHMM W3 ERYIHEALIMY ODCTHEEHWA YAN0ESKA Ha Bape
Ero PazEMTWA CTAND CO3SAHWME NOCTOAHHOMD WMOTOYMHWEA NPOOYETOE MHTAHHR
MYyTEM OADMAELLHVBEEHIMA AWMEWE HYBOTHLE 1 BD3ABNEIBAHWA DECTEHWMA.
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111 CozpnaHve Nopop MUBOTHbIX
..+" M COPTOB pacTeHUi

BOAHWKHOBEHME HOBRXY NOPOL BOMALLHEE MUBOTHLIX W COPTOR KYib-
TYDHbIX DACTEHWA CTAND BOAMORHD BCASACTBWE CYLLBCTROBAHMA ¥ [HKHE BHO00
KOMBUHATHERGA HACNENCTREHHOR MIMEHIMBOCTI KIK PEIYNLTATA NOMOROD Das-
MHOHEHAR 1 OTHO0E, NPAMEHBEMOM0 YENDBEKoM, KHBOTHLIE M BACTEHWA, BRBE-
LEHHBIE YENOBEKOM, HMEINT ORUME YBRTH, [RIK0 OTHRANIIWE WK OT OWKHK BH-
A0E, Y Ky NBTYRHGE GHODM CUNBHD PRIBWTH OTORMLHEE NpWanaky, GecnoneaHee
M BRERHE NS CYIBECTEORIHNA B BCTECTEEHHBIX YCNORWAK, HO NOMEIHHE 108
senopeka, Hanpeisen, cnoCobRoCTE HEXROTORBIX NOPOA kYD dasars 300 v Gonee
AL B TOfL PHIUEHS UM WUECEDND CMBICAA, NOCKONBKY TAKOE KOMAYSCTRD AL
KYVPMLE HE MOKET HACHMBATE. MOXHO NPWUBECTH MHOMECTED NOOOGMEIX MpK-
MEROE, OTHOCALMNGH HE TONLKD K XOIAACTEEHHD NOAEIHLIM MEMIHAKAM, HO
W K DERGEaTHEHLIM — Y Tonyhen, HoRLoshix NETY 06, HEKOTORLIX Nopon cobax,

11.1.1. PazHooBpazve 1 NPOAYKTHEHOCTE
KYNETYPHBIX pacTeHnin

BoR CORpEMEHRME AOMILHWE SHBOTHRE M BOANEMWMBAEMBEIE S NHRSKM
PACTHTENbHBIE KyNbTYRb MPOMIOLINE OT [k Npeakon. NpoLecs Npeapane-
HHR QWKW RABOTHREX W RACTEHWA B KyNbTYEHME QO0Mbl HEALIBIOT SOOI
BarHa . DHO HEUAN0CE, MO-BUKMOMY, CO CMARARHOND BBIDALIMEAHIA MOMOOHR -
K3 MKW EMBOTHRY, HexoTODME ORA3ANMCE CNOCOHbIMI CYIBCTRORATE B KOH-
TAKTE © YSAMBEKOM W HAYANN DASMHOMATECA B COAMAHHBIK [NA HAY YCNORMAK
BTOT NPOUBCS WHRoKD MABECTEM YRE B—8 Teic, NeT. MEHHD & 3TO BRaMA HenD-
BEK BOBNEE B8 eyNeTypy OONBIWMHCTED HUAOTHEIX 14 DACTERKE, WCNOMBIYEMbEIX
W MO HEHE

Pasmeph 1 NpoEycTHAHOC TS KyNsTYIHEN DACTERWA BRI, Wk ¥ OACTHEH-
HBIX OMEMX BMO0E, HO BMECTE C TEM O AMILISH TAKMY CREOCTRE JAWMThL OT M-
EAHMA, KAK FOPBENR BEYC WA AA0RMTOCTE, WKL, KonoYkn. Jng Gomee non[o-
MO YADENETEOEHA R MALERHN M TEXHMSECKIK NOTPEGHOCTER YEN0Besa COSMAKT -
CH BCE MOBLIE COPTA DACTEHWA M NOPOMAbl MUBOTHRN © JADAHEBE ZANAHHDIMN
CROACTREAMM. PalpaboTka TRORMK M METON0E CO3NAHNA W COREDLLISHCTRORIHHA
MNP0 $HBOTHBIE W CORPTOR PACTEHWA NPEACTARMAET ME0MET CEnerimMe, Cenek-
UHOHERB MCCREOVIoT CNElWEEYBCENE JAK0HOMEDHOCTI E0N0LAN JOMALLIHMX
HHACOTHBIX M BOIAENMEIEMbIX DICTEHHA, NPONCEOMAWIER MO HANPARKAKILLIEM
B HAHMERM SEN0BEKE,

11.1.2. UeHTpsl MHorooBpazna
M NPOMEXOMASHUA KYNETYPHBLIX pacTeHHi

Yonex canskyuoHHOE pRGOTH 3AEKCHT TNEBHEIM DOPAZ0M OT NEHETHHECEOMD
pazHoobpAIMA MCXROOHON MRYNNLE PACTEHMA WNM *$HE0THRE. Mesumy TaMm reHo-
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Puc. 11.1. Mepawinsie WEHTPE NPOHGNO#LEHE £y NeTyPHbE BUA0E PEETEH WA

| — EnTancka-HnoHcedit; 1| — MigoHeawacko-MHaoxuTaicksi; Il — AscTpanRceai;

IV — MHaecTasces; W — CpegHeasdarcenii, Wl — MNepeadeaadarcend; Vil — Cpenmas-
Hosopckn; VIl — AdppisaHckni; X — Eaponedcko-Crliaporen; X — UesmpansHoanie-
prkakcEni; Xl — Deuo-Anepreaicedi; X — Cepspo-Ans pusaicEmi

EI}IHH.II. CYLUSCTEYHILMAY MODOL0, MUWBOTHBX MWW COPTOR DACTEHHA, SCTECTEEHHO,
MEHEE PEIHOCOpE3aH NO CPEEHEHWID © MEHOMPOHO0M WCXDEHOTD OWEDID BWOE.
I'Inamm'g.r M. Bl BELEHAN HOBLK CODTOR DACTEHMR W NODOO HHEBOTHRY CY2Hb
BHAHE NOMCKA M BRIRENEHME NOREIHLE NPHUIHAKDE Y OMEAY NDSOKDE,

C UENeE W3YYEHHA MHOMO0GPa3KMR W redrpadyecyEorg pacnpocTRaHEHMA
EYNBTYDHBIX DACTEHMA OTEYECTBEHHBIR YEHLIR, akapesiur H. M, Bagunos opra-
HWIOBAN MHOMMHMUCNEHHEE SECTEOMUMA KAX B NPEO0gnax TEPRUTORWNA HAWER
CTPaHL, TAK W B0 MHOMAE 3apyBeRHbIE CTDEHbL. B DESYNeTaTe JTHX SKCNENWLWA
fein cofpad onposdHLEIR CEMaEHROE MATEBRWAN, KOTOPRIA GEn MCNoNE30ERH ONA
censkuuoHHoE pafome. H. WM. BaBunos Beiggnun 7 USHTROE NPOMCHONOBHMA
EYNETYDHBIX DacTeHuR (Taln, 191.1)

Hauamaa H. M. Bapunoesim pabiora Gema npooonae s opyrHmn BOTaHHan.
MNocae pAaa YTOMHEHHA B HACTORULEE BEEMA HACHHMTRIBASTER 12 NepErdHBIX LgH-
TROE MNPOHCHONGEHWA KyNETYRHB pacTeqwd (pec. 11.1).

LaHTpE NPpoMoKosOaHue KyNETYPHEX PAECTEHMA, KK NOYE3RERKT BpXenno-
FHSECKAE MCCNEO0BARKA, TECHD CERAZAHD & DANOHAMK O0OMAIAWEIHMA HWBOT-
Hulx. TAEME PETHOHE NOAYHINA HE33EIHWE LERTROE QOMECTHESLM (OT Nat. do-
mesticus — OoMAHHA ), MHOMOYHMCHEHHEE 300A0MHYECKHE BWCCNEO0BaHMA NOLL-
TESEOMAM, 4T0 ANA EEe00rd BMOS OOMALHHE MMBOTHREH, HECMOTPEA Ha obunue
MOPoAN, CYLBCTEYET, KK NPaEMNG, OOFH OUEHE npenos.



B>

Maea 11, CLHOBRI E‘EPFEHZHHH

Tabnmya ITL1

LieH TR MpoMCxoms eHWa KyNETYPHBIK pacTedni (no H, 1. Basunoay)

uEHTPa frorpaguueckon FORMNA KYNETYPHEX
i NonoHEHE PECTEHMAR
Elwmoaznarcemid | Tponuseckan Megus, | PHE, CAXAPHBIA TROCTHE,
TRONHMECRMIEA | MeposnTan, KekHen KuTah, | waTpycoBsie, onypey, Baknamsan,
| w-pa Kro-Boomoysoi Aavm GERHEA DEpEY W Op.

(S0% KyNLTYpHER PACTEHMEA)
BocTorHo-234aT- | LeHTpansHsid W Bocroudsii | Cof, Npoco, FpessLa, Moasess
CEHA ExTaw, AnonsMe, Kopes, W DB CILIHLIE KYNETYRE — CAWBa,

TadBaHE BHLIHA, paisKaE 1 OF.

I:IEI% EY¥NETYPHEE patTermiEl
0ro-3ananHo- Manas Az, Ciea g Adian, | [MLUEHWLA, e, Boboasie
AIMATCHMA | Advramucran, Kiro-danagMas | KynsTYRR, MW, KOHONNA, pana,

Mg MABKOER, HECHOE, BHHOTRAS,
abpueo, rEmsa W op

(18% KyNETYpHEN BaCTeHAE)
CpenyaemeEn- | CTpaHw no Beperans . 'K-:rrr:.rn'n;.-axapﬂan CREKNA,
MOPCEA CpendIaMHars Mo MAECMHEL, KASEED, HeHeaHLIA,

KOPMOBRE TRABH

(11% KyNeTYpHES BECTEHWIR)
AEHCCHHCKIA | ABHCCHHCRDE HArOpEE TasSpaan NUeHKLA, FMekHE,

Mmurw rmdmm-lne aepern, copro, DaMak)
LisHTRanHo- HowHas Mexoka Kyuypya.a AMAHHOBONOK HHCTBIR
AMERHEAHCEHE ANONUATHHE, KIKA0, THIKEA, Tabak
Foasno- HI#Has Asepisa 840ns H.apmm_-nh, AHEHAC, KAHHOE
AMepUEadHcEUE | 3anagHore nobepexen napean

11.1.3. 3aKoH roMoNoOrM4ecKnX pRace

B HE{HEA{TE-EHHDE HMamMmeHYMBOCTH

Ha ocHoRE May4eHWA BoraTefuern KonneEUMoHHDrD marepuana H. |1, Basw-
Nk SenM COenaHs BadHeE DEofWeEHHA, NoOCIYEHMBLUKE ERYIHLIM BENEO0M

B TEDIWED CEumrerLLAM.,

MaydysHre HACNeOcTEEHHDA WIMEHYMBOCTH ¥ EVIETYPHEIE PACTEHHA W WX

NASAKDE NOEABONMAD YHEHOMY CrROPMYNHMPOBATE J2K0H MOMOIONMYSCERE DRI0S
B HACNEGCTEBEHHOR WAMEHYHMBEOCT: ~BHaw ¥ poghl, rEHETHYSCKH GITHIKKE, X&-
PAKTEQWIVHITCR CRXOQHBIME DROEME HECHEOCTEEHRON RAMSHYHMBOCTH © TEKQH
MOEMNEHOCTENY, Y70, AHER pAa hopn B Mpegenay qaHors Buad, MOXHD MR-
BHOETE HEXONOEHHE MEDENTSNLHLK oD ¥ O0YTHY BHE0E B poaos. Yess Gmmwe
FEHETHYECKH DACIOMEREHE! B DOWSH CHCTEME DOSRI W BHTE, TER MOIVTHEES CROT-
CTED B PREAX WX MZMERYHBOCTH. Uanme camMedcTea DRCTENHE B 0LWenM X80HK-
TEQHAWOTOA PEgEnEHHLM LEHKIOM HEMEHYHEBOCTH, NDOXOIRLEH Yyepes Boe
[T W BRI, COCTREMAKHUYMNE CEMBRGTED:.



Measa 11. DcHobs ceEnekups «

Ha mpumepe censiicTea anaxosex H. M. Bapunoe noxaaan, | CuoaHe1E my-
TALMK O0OHARYHMEBRKTCR ¥ LENDMD PANE BMOOE ITOM0 cemercTea. Tak, YepHas
OKEpaCeEa CEMAH BCTREMAaaTCH Y DM, NiUSHHLL, SUMEHA, KYKYDyEb W Da0a 00Y-
M, 38 WORNICMEBHMEM OBCH, NPOCE W NbiDed, YWANWHEHHAA Dopha 3epHa —
Y ECaX MIYyYSHHEE BMOOE. ¥ HWMBOTHREX TAKEE HAOMKDOEOTER CROAHBE MYy TELHH!
ans0UHMIM 1 OTCYTCTEME LWSDCTH Y MNSKONMTINWME, anebuHHEM 1 OTCYTCTEME
MNEQLEE ¥ MTHL, KOPOTEOMANDCTE Y EQYTHOID POFETOND CEOTA, DESU, cobax, nmuy,.
HekoTopsie HACHEOCTREHHESE ZA00NERIAHMA K1 VOOOCTRD, BCTDEYAHDLLIASCH Y S
NOEEKA, OTRsgYERbl A Y HEKOTOD0! BEABDTHRI, HUBOTHRIE O TEKHMA GONSAHAW
WCNONE3yEOT B KE4ECTEE MOOENN AN W3y4eHuA gedekTos v yenoseka. Hanps-
MEQR, KETApaKTa Masa DRBEeT ¥ MEILeR, Epec, cobak, nowansl; remodundn —
Y MBILLIA M EOWEN; oHabeT v KpBIChl; EPOSGEHHAR MyxoTd — ¥ MOPCKON CEVMHEW,
Mk, COOaKM 1T, A To, 4TO CXOOHBIE, HACNENCTREHHD Erﬁ'p'l.':nl}BﬂEHHH& HEl L=
HHA EAIHEOSATENBHECTH BCTREYAITCA ¥ NPERCTIAMTEMER DE5HMN BHO0E G0HOMN
W TOTD ¥8 KNECCE — KNACCA MBEKONHTANLLIME, YOS OMTENEHD NOOTESRHOASET 3aK0H
MOMONOTHSEcKHY PAOCE HACNSOCTEEHHON W3MeH4MEDCTH. [NoREnaHwe CxOOHLD
MYTELMEA 00BACHAETEA OOLWHOCTER NPOMCOXIEHA resomTvnoe. B npogeccs soa-
HEEHOBERFEA HOELI BAG0E OT OOHOND NPEOEE DSEMHYAR MENLY HHME YOTaH RN -
BANTCRA TONBXD M MACTH reHoE, &Eytnﬂanuaawn:: YoMEdUHOE CYLWEBCTROBRAHIME
B KOHEPETHRE yonoe«ss. MHonae reqe ¥ Bnoos, uMenus obues nposcsiosme-
HWE, DOTINTCR HEMIMEHHERAM 1 MPH MYTALME D387 CROOHLE NPHME3HAEH.

Taewum obpazom, ohHapyEHWe CNOHTAHHBEE HNW MHOYURPOEIHHEX MYy TELHA
W DEHOND BMa OAET OCHOBAMME 08 NOACKDE CXOOHBIE MYyTALWAA ¥ DONCTREHHEN
ey BAO0E,

3EKOH MOMONTHHECENE DAADE HACNESCTASHHDH HEIMEHYWMBOCTH YOMBWHD HG-
ADNEIYETEN B CAnaEMiHREA Npaktyee. Palora no CO3naHnD CemMeH B KOMNSE-
LMK COPTOR KyNETYPHLN DECTEHHE M MX QHEDPSCTYLLME NPEOKOE, HEHEND KoTopoi
nonceien H, W, Bapunos, npoaonxaerca v cefuac, B HACTORWLES BREemMa KDnnex-
WA B HAWWEeRA cTpane axncrsasT Gonee 320 Thic. obpaduos, oTHOCAWMXCR K 1041 au-
Oy pacTeHHi. Chgs EXoOaT OWEWME BMAS, COROOMYA Ky NETYDHBN PECTEHWA, CTapRIE
MECTHES COPTH, BCE AYHLWEE W HOBO0ES, 41O CO3OaH0 38 NOCNE0HEs EREMA YoUMNHMS-
MM CENBXLMOHEROE BCEX CTPEH sMupa. Ha mupoeor renodoHna yHEHERIS BelOSnET
FPEHETAYSCKAL MCTCRHMKE NOIARCTREHHD LEHHBIX NIHIHAK0E — YOOMARHOCTA, CRO-
POCOBNOCTE, YOTORUMBOCTH K BOonesHams M BREOMTEMAM, ZRCYMOYCTONRYWBOCTH,
YETORNMEDCTIA K NONETaHHD 1 Ap. COBREMEBHHLIE NEHE THHSCKWE METOEE! GHKIT BOa-
MOEHCCTE A0GMEATEOR B CEMBELMA PACTEHWME OYEHE ERYNHBEX yonesos. Tex, Wc-
NOABIOBIAHHME LEHHBIX MEHOBE OWHEOMD SHW0NCKOND A4MEHR MRO3BCNAND CO30ATh
B AARLMACA MO NROAYETHERGCTIA COOT ARGBONG A4MEHA Dpectkd 100

| ONOPHBIE TOYKK

B BOraTeflivd KOANeKEMOHHER MATEpUan Colpad H. M. BREANDaLIM & DaZEHYHEX
PAROHAR MIAPA. ENg nEyMeHWs NOSEONIAND BRABWTS DOAMHY M IRKx NPELE0E MHOTHE
Ky NETYHGE DACTEHEA.

#  Pazguwtvie vagd H. M, Baorenoaa nozp0ndn BEOENMTE 12 GEHTROE NROWCKOEOEHEE
ENTILTY B PECTEHWEA,
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(Ewnm M 3ALAHWA ANA NOBTOPEHMA

1 Her OTAHHSHITCR DA 0MALIHEHHEIE B KN NETYRHBIE OraHWEME] OT O

2 Kakoe 3Ha4eHne ONA CAMELNE MEET GHAHNE EEHTEOE NPOUCHRENEHER EYNLETYO=
Hisl® RECTEHWAT

3  Wanowwme CYLIHOCTE 3aK0HE rOMONMEHECER DAODE B HACNSNCTEEHHOH MIMEHYH-
BocTE H. M. Basunops,

g

11.2.: MeTtoabi cenekumm pacteHnin N KNBOTHbIX

OcHOBEHER 330A48 CEMSKUWMK — OCO3O03HWE BeICOHONDOOYETHEHEN
MOpad ®WBOTHEY, CORTOE PACTEHWA M WTAMMOE MUKDOORTEHMEAMOE, HEWMM™H-
WK ofpasoe YOOENSTREOPAIALNY MHLILEERE W TEXHWYECEWE NoTRatHOoTIA Hano-
BEKA.

MNoponod (copToM) B CEneELMN HESRIBSHIT NOMYNALMID ORradHdEMo, Mokyc-
CTEEHHD COANAHHY D YENDEEKOM, EDTOPER XAPEETERWIYETCA CNEUMnYEcEnmM ra-
HOOHOOM, HAONEOOTEEHHD 3KPEMNEHHERAM MOPHBONOMAHSCEMMEA K uEHonora-
HECKMMK MPUZHEKAMM, OMPE0ENSHHEM YOOBHEM M XEPAKTER0M MPOOyKTHEHOCTIA.
Kasnoi nopome | copry CendcTREEHHE NPACYLLLAR By HOPRME DEEKLIAM. Tak, ky-
pa nOpoaksl Gensi NerropH OTNM4EEITCA BRICOKDH ARLEHOCEOCTEL. YmuiusHmea
WONOEWH WM COOSCEEHWA M KOPMNEHWA CONPOBOMOSETCA NOBLLUBHWMENM AALE-
HOCKOOTH, @ MACOE NPAETHYHECKM HE MEHABETCA. PesomTvn (B ToM HMCNe Npoayk-
THEHOOTE] HAWEONEE NONHO NDOABNRETCA NHLUL NPW ONPEOEnEHHEX YORDEWRAX,
THISTOMY O1A Ka#O00M PRAOHE © TEMH MK MHEMW KNHMETHHECKHMMH YON0BHAMIA,
AMPOTEXHAHYECKMMIA MPHUERMEMH HE0EXOAMMO MMSETE CEOW COPTA 14 MO0k,

Boe 3t haxTophl BEHHO YHUTEIEETE NPWY MHTEHCHUBHOM CENBCKOXDARROTREEH-
HOM MPOWIB0GOTES, LM KOTOPROM — MEKCHMMENEHDE NPOWIE0OCTED NPOEYE-
TOB MHATEHMA MEY MAHMMANBHEIX 3ATRATEX CPEOCTA HE BOMHHMLY MPOmyKLlME. MH-
TEHOWMPMERLMA CENLCEOrD XO3RECTES CTANA BETYANRHON 3A0A48H HAWErD Bpe-
MEHHW B CEAGKM C OCTRO HEXEATEON NPOOYETOE NATAHWA B UENLX PErMoHEX MMPa.
Ooofaqio BoneWUNE IHAYEHWES UaMeaT nedaleT SENKa, HHEM HE SEMEHMMOND,
fa3 KOTOPOrD HEAOAMOKHO HOPMAENEHOE pazedTHe. Pewaetcs sta npobnama
PaZHERMKE CNOCO0aMH, BENOHMAKILKMK COEEDLISHETEOBAEHWE ArPOTaxHAEN, mog-
fop nopon, MUMBOTHRX W COPTOR KYNETYPHEN PECTEHWA, HAWBONEE NPOOYETHWEHBIX
B OEHHLIX YENOEWAL, MROM3BOOCTAD KDPMOBOrD Ganka ONA MHEOTHER M3 HETRE-
AMLBOHHEIN MCTOMHWEDE W T 0. K HMCHy TaKW: cnocofoB OTHOCWMTCA W WWpoKoE
HONDNLE30EAHWE COBPEMEHHEIXN METOADE CEREKLIMH.

11.2.1. O16op n rubpuaonzauma

OCHOBHEMK METOOAMK CENBKLMN ABNMOTER oThop 1 rubpuanaaywn. B pac-
TEHWEBDOOTEE MO OTHOWEHKMED K NEPEKPEGTHOONENANUWMCR PACTEHHAM HE-
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Kiuakms KamycTa
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P, 11.2. KyNETypHSIE PEIHOENIHOCTH KANYSTH M ME QMR Npenos

pEOKED NPUMEBHRETCA Maccoand orbon. Npw TakoM oTBope B NOCEEs COXpEHAKT
PECTEHHA TOMLED © ¥anaTENsHERY kEEYacTEaMK. TIpH NOETORHOM NOCEEE CHOEA
OTOHPET PROTEHWA G ONPEAENSHHEMI NPHIHAKAMA. Tak GunK BEREEOeHEl COp-
T paEK {HanpUmap, copt Batea). CopT, nonyyYasmMed 3mdm cnocoSom, He SenA-
ETCH MEHETWHECKHM OOHOPOOHEIM, M OTODR BPEMA 0T BPSMaHA NPHXOOMTCA No-
BTORATh.

MHgMERaYaNsHEE OTHOM CEOOMTCA K BEOENSHEID OTAENEHEX coobed M no-
MYHEHHED OT HEX NoTomcTES. HHouaWMOyansHeR OoT80p NRpHMBOOMT K BELYEENSHKD
YMCTOM MHHHM — IEYNNE FEHETHYECKW DOHODOOHER [ MOMO3WMIOTHRY) DRraHnE-
rE. [MyTem othopa Geint BHEEOEHE MHOMHME UEHHNE COPTE EYNETYPHEIX PACTE-
HUA (puc. 11.2, 11.3).

JnA BHECEHWA B rerodaHn CO3NaEAEMOro COPTa PAcTEHHA MK NORooE #K-
BOTHRE LEHHES TEHDE W NOAYEHAR ONTHMAREHEIE EOMEMHELMIA NPH3HaKOE NR#-
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Puc. 11.3. Copma syneTypHNE pacTaHdi [CRERGY CNERa No Yacopmi cTpanes |
KRECHAR CRaopoauEa, AEnouHs, cREENa, NUNHA, MOpHOED

MEHRAKT MEOpMQEIaYED © Nocneayowms arSoposd. Tak, HEKWMA COPT NUBHMLE
MOEET HMMETh NROHHENA cTebans W SeiTs YCTOAYMELIM K MOMNSrEHHD, HO B TO XE
BOEMA NETKD NOPEESETCR PeEAEHMHORA. Jpyrol e copT, © TOHZEOR 1 cnabol co-
NOMWHOH, YCTORYWME K pokasquHe. [Tpu cxpalveaHMM 3TH OBEYE COPTOR MLSHALE
B NOTOMCTES OOHAPYHMBITCA PEINUHHBIE KOMOHHILNKE, B TOM HHCNE Y 4acTH
PRCTEHMA COYETARITCA MPMEHAKW YOTORYMBOCTH K NONErAHKWE W K pEaEdnHse. Ta-
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Puc. 11.4. Cenaxumwm ®ME0THaE & — BEpONERCEWA kA0EH — NPEOCTARWTENE
OOHONE M3 BMOOE, DABUMNO HEMEAND NOPGAAKM A0MALIHWE CEMHER]
B — HHCTONIEO0RHEA O00MALLHEHMST CEMHOMATER

EWE TABRALL OTOMDEIT W WCIONBEIVIOT [I0F NoCess. B RHBOTHOBOOCTEE TEWIL-
HO NOMYMTE MACCOBLA MATEPKAN ANA OTHOPAa M3-33 MANOTD YUCNA NOTOMKOR,
MOITOMY WWPOKS WCNONLIYETCA HHOMBMIYANEHBA 0TOOD © TIATENbHER YE-
TOM XOSIARCTEEHHO-NONE3HEE NPHIHAKOE W MAOPUAMIALME. Y CENBCKOXOIAR-
CTBEHHBIX XKABOTHLY NPOBOAAT BIMIKOPOOCTEEHHOE CKPSLMBIAHWE © LIBNBD Ne-
pesda DONLWWHCTEA MEH0E NOPoabl B roMOIUNOTHOE COCTORHHE WA HEDOL-
CTBEHHOE CKPSLMBIHAE MEXIY NOPOA3MA WK BHOSMH, HepoacTBeHHOE
CKPEMBAHIXE WMEBET LIBNBD KOMOMW-
HAUMKD HECKONBKAY NONMEIHLN NPH-
IHakoB. TaKoe CKPEWWBAHWE NP Mno-
CREAYIOILLEM CTROromM OTHORE NPHBO-
JHT K YMSIHLEHHD CBORCTE MODoL5
(P, 11.4),

Np#t CEPELLMBAHAN DAIHBIX NOPOL
®MBOTHLIX  WIH  COPTOB  PACTEHWAR,
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JOEACTEWEM  ORaronprATHLIX  OOM-
HaHTHER rasoR. M DOCAeOYIoWNE  Pug, 11.5. NpoRenesre roTepoarca

CEPFEUMBA A l'l-lfllﬂl'l,&l}ﬂ RAENAY CO- ¥ rBpuna (B ugsTpa ), nonyHEssorn

GO0 reTepoInc 3aTYXE8T BCNEOCTENE B peaynbTaTs CHPRILMESHNE PECTEHWE OEyx
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Pwe. 1.6, PacTessin rpaynem:
& — pnnospsoe (2n = 185
B — mempannonnsoe (4n = 3F)

CoHD M3 BRIDAKIUMECH ADCTHEEHHA COEPEMEHHON CanaaMy — pazpaboTea
cnacoboe npeogoneHus DecnrooWA MEXBENINELE MMbpKO0e. EnepBEsa 3t yaa-
NOOE CCYILBCTENTE 8 kadane 20-x . XX 5. coseTtcEoMy redathey [ [, Kapneyed-
KO MM CEPELMBAHMME DEOEKA W KAMYCTE. 370 EHOER COZNaHHOE YanoEEKIM DIC-
TEHWE HE GRG0 MOXOEE HY HAE PEZREY, HA H2 KamycTy. CTEyHEM 2aHAMane k3K G
MNPOMEEYTOMHOE NONDHEHUE W COCTORNM W2 ABYE NORDEWHOK, W3 EOTOPEX OOHA
HAMOMWHENE CTRYHO0E KANYyCThl, QEYTEs — Dense.

Aranemrey H. B, Uvupmiy yaanoce Co3aars nABpro NsHWUsEl © nelpess. Ha
OCHOEE SToMe NABpeEa Oeln BREE0EH HOBRIA CORT NWEHALE 3ERHOEORMOBOR, KO-
TOPEIA OAST 28 TPW Yeoca B ce3od oo J00—A50 uira 3snéHoil Macos. MeTonasm
CTHANSHHON rvEpnaMagm My NOm@EEHa HOESA 3EPHOBAA W KEDRMOBRS EYNLTYDE —
rMAGEMD MIUEHMLUL] © PO STOT redpdn, Ha3eSHHBIE TRHTHEARNS, YOa4H0 COHETA-
ET UEHHBIE NPWIHAEK MUSHALE ¥ PH, JASAS BRICOKWE YOOAA 380HA W 3andHni
MECCH © BECOEHMMEA NATATENBHEIMIA KRYSCTREMK, Taxxa H. B. LIMuaH novmyHmn 3tys
cnoCcofomM 1 pan EOpMOBLIE KYNETYR.

11.2.2. VickyCCcTEEHHBIA MyTareHes

EcTecTEEHHBIE MYyTALMK, CONPOSOHAANHLUMECS NOABMEHWEM NOME3HEN ON8
YEMDEBKE NPMIHAKDE, BOFHWERIOT O4eHs paaxo. Ha we nowcEs NpUxooMTcR 2a-
THAYWMBATE MHOM CHMN W BEMEHK. YAcTOTA MyTALWMA PE3KD NOBLILAETCH NPH
BOZMENCTEVA MYTEMEHOE. K HIAM OTHOCATCR HEXOTOPEIE XMMHYECKWE BEWEACTER,
A TEKME YNETREWONETORGE M PEHTTEHOECKOS WAmyHEHWE. 3T\ BO3nelcTENA
HAPYLWAKT cTpoeHMe Mmonexyn JHE » cnysat npeeuHod pesgors BE03pacTaHus
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YECTOTE MYTaUMA. Hapany ¢ BpeOHEMKE MyTAUHAMHA HEREAKD O0HEPYHHEIHTCH
W NONE3HBIE, KOTORBIE HCNONEIYVEITCRA YYEHEMY B CENSKLEMDHHON pabaTa.

E ka4ecTES NpMMEROE MOEHD NPWEECTH NOMyYEHHEE MyTEM WCEYCCTEEHHO-
Mo My TAreHE2a EbCOKONPOOYETHEHEIE COPTE ADOBOTD ¥ OIMMOND AHMEHA — 2aMH-
HEAWEA 2epHotyPEXHONR KYNETYRR B HAWSEA CTREHE W COPT APDBEDN NIUEHWLE
Hosoocwbupokas BT, encaveaamoid Ha Honswold nnowanu. TR myTEs yoa-
noCk BEIBECTH THEXS WTaMMBl BakTSpril ¥ rpefoB, SETWEHO CHHTS3MPYEILLMY
HEOXOOMMEIE HENOESKY NPOSYETE — BHTAMWAHEL, SHTHENOTHIG.

My Tém BOANSRCTEMA MYTANEHAMK B DACTEHWSRONCTES NOMYYAKT M MOnann-
HOHLIE PECTEHWA, OTAMHENIWMach Gones KYNHBIMK Da3sE0aMH, ERICOKOH yDo-
HElHOCTED 1 GONEE BKTWEHENA CUHTEI0OM OpradHvyaces sawecte. Lupoko
PECOROCTREHEHE NONUNAGMOHES COPTA KNEEEPE, CAXapHON CEEXNL, TYPHENCH,
(A, TPE4MHH, MACTAYHEX pacTEHWA (puc. 11.6).

— OMNOPHBIE TOYKK

& Canskuda, no BcipawieHis H. . Bapunoia, =npelcTasnaeT SOl SEONKILEAK,
HANEREMEHHYID BONAE 4&iEREd.,

#  [MNepBwe NONBTES 040RMMIHHBERHAA BAEITHRS GTHOCATCR & MiyGoxof OpeEHOcTI,

8 |gne 1 3a0348 CENEEUAM — NONYYSHAE HHBLE COREHAIMOE © HEohaonMd e
HEMOBREY KaHaCTEaMM,

—@an W 3ALAHWA ANA nunmpﬁl-mn;

Y10 HASRBAKT MOPOOCSA, CopToM?

KagWe OCHOAHEIE MATOOE CRBEELMM Bl SHABTET

C makodd Lgmsa B ConerLaormni Dabions NpovaennT CxpeLmMBaane T
Y70 TAKOE METEROIMCT

C KAKDA LSNhI 8 CEREKLLNMA NPRseHATCR My TarBemi?

=

MEpEsHENUTe MSESCTHERS B MYy TRMNSHHES PakTop5,

S—
_-_@um W SARAHWS ANS OBCYKAEHMA

' 'i'. | 4T0 TEKOE MACCORLIA OTHOR; MHOMEWIYANEHER OTOORT? PACCEAXMTE, KK OHW NPOEO-
aaTCH.

2  Kampe wespnaopse reipaow e aHasme? Y1o p MOoMeTE paccKaaans oh ux npe-
IMBEEE W CEDECTRAY T

4 Kaxoaw 0cofEHHOGTH NONANADRNEGLE CORTOE Ky IGTYDHEE RacTeHniET
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11.3.; Cenekuna MMKpPOOPraHM3IMoR

- MUEpOOPraHMaME WHTEHCHMBHO BCMNONBEIYIOTOA B CAMEN pasHonbpas-
HiblX TELHONOMAYECKAN NPOWRESCCAX. MpoayKTH EAIHEREATENEHOCTIA NDOE3 0T
¥ OOHOENETOYHBIX FWESPWOT C KRE0RM MOaos B8 GOnas WMPOKD NEHMEHAT
B RE3HN OTDRCNA HABOOHOND XO0ARRCTRE, MNE MCHONEIYETCR epaedTATHAHAA
OEATENEHOCTE STHX JRraHMIMOE (B CCHOBHOM rpsdbos v Gakmepui), — B xnebo-
NEYSHUK, NMAB0BENEHAK, EMHBLENAA, NMPUIOTCENREHAN MHBOTHX MONDHHEDR MpRO-
AyETOR, B CRAZE C 3TWM BAIBWEIETEA NDoMbILNEHHSN HHH[IHESHHIII}FHFI M BT
CH MHTEHCHMEHEA CEMSELMA HOERE LUTAMMOE MUERODRIAHM30E © NDBRILLEHHDN
NpOOYETABHOCTEND BELECTE, HEQSOMMMLD YENOREKY. TAKWAE WITARMME WhE0T
Oonbdiee IHASEHWE AR NPOWIENICTER KODRMOROMD Senka, :beMEhTHbIH W BWTA-
MWHHEX NPENAPETOE, HCNONEIYERME B MALERNNA NPOMEILLNSHHDCTH, MEOMLMHE,
HMHBOTHOBOOCTEE, HﬂHpHMEﬂ, MWKDOORDraHAFbB NEMEHRIOT 00 DOy EHEA
EMTamuHoE By, B Jpoxsesse rprbsl, PECTYILME HA MGPONWMIETAS QDeaacu-
Hil WM 33 CHET NOTPEBNEHIA NApadiHoB, CNYXAT NCTOYHMKOM KOpMOBoro Gen-
va. B gposwosax copepeewton oo 60% Genkoe. MpumMeHeHve 3THMx BRCokobanko-
EbIX KOHUEHTPATOE NRIE0NAET OONONHNTENEHD MOMAYHATE 00 1 MAH T MACE B rog.
BamHOR IHANEHME B HADOQHOM X0IAACTEES HMEET NPOWIBOACTED © NOMOLILED
MUKDDOPrEHAEMOE HEZEMEHUMEX SMWHDKBCNOT. HEQDCTATOK B NMWLLLE 3THX CO-
EOMHEHWA DEIN0 TOPMOIMT POCT MWBOTHRX (CM. puc. 7.17). B TpagMumMoHHbx
KOPREY HESAMEHMMBI SRAWFHKACTIOT MAND, 1 AN HOPMANGHOTD NMATARWA COTa
NPHMEOOMTCR YEENMYMBATE paukoHe, Jobaensqwe e 1 7 NOmyeHHON NYyTEM BiK-
KOOSUMONONAYSCEDro CHHTEA SMUHOEMCNOTE — NHIMHAE — NOSEONGET CI0HD-
MIATE MECHATHA TOHH gy pENE.

TexHONGN A MM eI HEGloMMMbIE SENGEEKY NPOAYETOR MA MHBLIE KNe-
TOK WA C i MO0 Ha3bIBROT SHOToRHANOMRMad, BroTexsonorka PadBHBasT-
CA Ype3asHMERH0 BucTpo. 38 nocnegHne 20 neT BO3HKK PR COBSPLUEHHD HOERIX
NPOMIBOACTE, CCHOBAHHBIX HA MCNONLIOBAHKMA PAINMHLX BaKTepyi 1 rpnios.
EpomMe e yNoMAHYTLE, MPUEEGEM ELE S8 NPUMERE, OTPREE LML LWDOEWMS
NERCNEKTHEL GHOTEXHOMOTIKA B BAM3KOM DyIVILEM

Bo-nepsbix, MCNONLIOBAHWE MUEDOODTAHMAMOB B METanNYprK, Obbidnan
TEXHOMNOMAA MIBENSEYSHWA METENN0S W3 PYO HE NO3E0NSET WWPOKD MCNONe308aTh
Da0HbIE WKW CRoKHBE 0 COCTaBY Pyab. B peaynbTate Wy nepepalord obpasy-
KITCH OrPOMHBIE CEOMNBHWA OTXOO0E, B STMOCEEDY EsfpacRBAMTCH AOOBHTRIE
raand, BUCTECHONOMAS METANN0R GCHOBAHA HA CNOCOOHOCTH GaKTEDHE OKBCNATh
M0 NR W NERPEROANTE METANNN B DAcCTEODWMBIE COSOWHEHNA, Mpis oKBcna-
HHW B3ETEpWAMA CyNedMOHeE MAHEREANOE DONBUWHCTED USETHLIX METANRCE
M PEAKWY IAEAEHTORE NEReXOliaT B pAcTROD. TAKMM MyTER BO BCES MIADE TOMBEO
MEAL NOMYYAKNT B EDNMHECTES COTEH ThICAY TOHH B Mg, NPpWHEM CTOMMODCTE 858
B 2—3 PA33 HH¥E, 48 CTONMOCTE MENK, NODWEIEA0R TDAMWIMOHHLIM MyTewMm.
G MO0 GSKTERNHA E3RNEKI0T W3 Pyibi Yioad, 20N0To i CEDE{S{!-D. WA AT
TREYID BREAHYD MPHMEch, EBK MESLLIESK,
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Bo-sTopkix, MCNOALA0BEHWE CNOCOOHOCTA MWERODORIAHMEMOE HENPEpkEIB-
HO CHHTEIMPOBaTL SenkK NpH BRaronprATHEE YoooeMax, Yadume paapato-
Tany cnocofol BHEODEHHA B IEIEHKTE-'I:}IHEU'II:HW EMETEY ONPegensHHbE reqos,
E TOM Y4MCNE EHOE 48N0E2EE. TAxWME CNocobel MONYHHAW HIRZEEHWE rEHHOE
HHWEHEDMY. BAETEPHANLHER KNETER GUHTEIMpYET BanoK, KooWpEyesblid Hysis
LA HEE reHomM, B Bonsluax konuuecTEax, Tak, MW NOMoULN KMILEYH0R Mok
MOTYAKIT CEAMac MHTepdepoHs — GBnKKM,. NOOEENANMUNME DASMHOESHWE BY-
PYCDE, WM MHCYIMH, PErynrpyowmiE yposeHs MDKD3s B KPODBEW, MpmMoH POCTA,
3 Takxe Opyrve GUoNoruiecEr aKTHBHLIE BELLSCTRER K NEKAPCTREHHLIE i
MaxaThi

MepeHoc reqHoE gAET, EPOME TOM, BOIMOXHOCTE NPEOO00NEEATE MEKBH-
N0Bhe Sapbepbl A NePEOARETEH OTOSNLHLIE TDMIHAKM O0HHK ORFaAHWIMOB Oy
sA,

: OMNOPHLE TOYKK

B MukpoopraHuEmMs WHEOED MCNoNLETNoTCR B HEROAMHOM X0anicTeS,

®  |lene reHeTHHECKOR MHESHEDEA — NOoMyWeHWE KNETOE, E NepEys DwseEpens Dakta-
PN, CNOCOGHESE B MROMBILWNEHHBE MACLUTADAY BEPADATHEATE HEKOTODRE
DensH HEN0ESEE 4NA HYAL MEOHLYHHCRDA MPaKTHEE.

—ﬂnpucm W 3A0AHMA ANs nﬂnmpﬂ:“‘*_,,

1 KaEx0g 3HAYEeHHE AR HEPOOHONS X0SARCTES MMEET CENSXLMA MM KDDORrannsMoe?

2 lNpueegare MpEeDE NPOMBLLNEHSOMRD. MOUTYHEHAR W MCNONEIEAHAR NEOOYKTOE
HUIHSORATENSHECTH MAKDODIEAHWIMOE.

Y7o taece SeorexHonorwa?
4 Y7o TAKoE reHHaR BeEeHepua T

11.4.: JOCTUXEHWUA U OCHOBHbLIE HaNpPaBneHus
..+ COBpPEeMeHHOW cenekuum

B hawed cTpaHe QooCTHrHy TR BoNkWKME, 8 o HEKOTOPREM KYNETYREM
BEZAKHUMECA JOCTHHEHWA B ohnacT cenakuwn. B HECTORWEeS BpEMS B CENb-
CEOX0ARRCTBEHHLE KDMMNEKEAY ERPIIUHMEISTER DKOND 5 TeG. COPTOE W rrbps-
008 CENLOKONO3ANCTERHHEIX KyneTYR. B DONbLUMHCTEE CAYHA8E STO BREICOEDVPO-
HEAHLIE WM LEHHBIE CORTE, XODOLWD NPUcnacobneHHLe K B0308N6IBAHHEE B MaGT-
HEIX NOYBEHHD -KNMMETHHECKMN YENOBWARK RaanyHbld 30H HELWSA CTDSHLL
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11.4.1. Yenexn TpaaruuUoHHOW Cenexkumm

My TEm CAosHoR TMBRAANAZLAN MECrPaDHYEck OTOAMHHLIE RORM 1 KHgK-
BlAayaneHoro oThopa akagesisk M. N JivEbAHEHKO BREE BRCOROnNpooyKTHE-
Hed CODTa kyBarCron nmiedkues: Beaoctas 1, Aspopa, Kasxas, ARafgemukom
B. H. PenMecno coaian 3JaMeyarensiblil CoRT oavidd nlersus Maponosckan
BOE, & 3arem ewd Dones MopOSOVCTORMKMELE copTa KOuwneRnan 50, Xaporoa-
ckan B3 ¢ ap. IWWpokod M3EECTHOCTLID B REWeR CTDEHE ¥ 30 pYDEROM NoMLIY-
KTCH CODTa ADOBOH NILEHWUL, BoligangHise A, M, [Wexypauisim w B, H, Mamon-
ToROH, — CaparoBckas 29, Caparoeckan 36, Caparopckas 210 » ap.. KOTOpLIE
BEoANENBARTCR B Cubupr, Kasaxctare, MNosonxee W cocTasna:nT Gonee S0%
APOBOND KAMHAE B HAWeR CTpaHe, MOKNoYATENRLHYHY UBHHOCTE CRBOM 3THE COop-
TOB NEEACTARNAET CapaTosckan 29, 3epHe ITOND COPTA MMEET OTRKYHBIE TERHD-
NOMHYECKWE RAUECTEA W CIYKHT CTAR0APTOM Xnedonekapnbix KauecTs MileHn-
bt BONBUYD LEHHOCTE NPEOCTABMAET CORT MAMKCA Niuersus Mekym 114, no-
myqeHHniEd H, B, L, o smHorie gpyree, Acanemds B, C, NycTosoAT Takxe
METOO0M CEDSWMEIHHA 1 WHOHMBWMIYANLHOD OTHO0pa coanan Ha Eydand copt
NOQCONHEYHKEKD, COOSDSELIAMA 00 SO—532% Macna o cemMaHax,

B NpaxTHke yayuilenian NNoO0so-arofHsx KyIbTyYD CCobog MEcTs JaHumasT
cenesumonHas padora M, B, Muwypurna, YY9ersii DRpan poaurensckre acTERHA
W3 OTOANEHHBE redrpadinieckds oGNacTeRn, CEpeLLHEan ux mexay coboR, Mo-
DO0HMMAK METOOAMK Dol BhiBE0eHbl TAKWE UBHHBIE CORTA, xak rpyvisa bape
SHMHAR MASYDHE (0T CEDRLMBANMA KEHOMD CORTA Myl Bepe Poans 1 QWEon
YCCYDHACKDR rpyiuK) 1 ABaoHe Bensdinip-kuTaika (07 aMepreanckei sBnoHKn
BentpniEp RENTHA W KMTaAcKeR aGnoHn, pacTyiued B Crliepu),

BasHbim atanom B pabors MuyypiHa Geing usnEHaNpAENSHHDE BOCTHTAHHNE
rvbpuoHE CeAHUEE. OHO 3aKNNYENccE B TOM, 4TO B ONPEOSNEHHEIA repuan, 1ux
FRAIBHTAA COAOABANKCE YONOBWA ANA AOMEHHADOEIHHRA NDWIHAKDE GOHOTD W No-
OABNEHAA NPHEHARKKS ODYIOMD POAWTENR, MDekTUBHOE YNDAENEHAE JORMHHND0-
BAHWER, KOTODBIM Nons3osanca W, B, MUYyDWH, COCTOMT B Pa3nHYHbIE CRocobax
abpabor NoYes (HENpUMEeR, EHECEHWA YOOOpEeHWA B ONpenenEdHLIA nepuon
pEABMTHA PACTEHWMA), NPUEMBENY B KPOHY OpyTOn0 pAcTEHWA M T a4 [pusedanca
W METOLL MEHTODE — BOCMWTAHME HA NOABOE, T 8. HA PACTEHMK, B KPOHY KOTODOrD
NPHBEHT YepeHok. H, B, MAYYRIH NpHseHan Takse OTRaneHHyI0 MDD mEsaiio.
Mk nomsieH cBoB0Dpasind Mabpu BELLHA ¥ SePeMyxE — UEDanNanyc, a Takxe
ref 0l TEPHE W CNUBL, AENOHM W rpywe, nepoua 1 abipueoca. Boa MugypuH-
CEME CORTAE BOCNPOMEE0OSTOA I'Ii'!ll'TéM BEMETATHBHOIN DAZMHXEEHMAR.

B cenekumi MuRaOTHbIX TAKME BOCTIrHYTH SHAYWTENEHBIE yoenexw, Coanagan
YEDSMHCEYED CTEMHYD NoPoOY ceuHed, akanessk M, O, MBaHoB 8 ka4ecTee ne-
*OOHBE $Opa: ANA CKPELUMEIHWA BuODAN BelCOKONDOOYKTHEHOMD X0AKE W HE-
NPMEOTAHEYID K YONOBAAM COOSPMEHNA NADEDENTYE YERSWHCEYE CEAHLHD [MAT-
Ky, 3artam OH NpOsen Bo3ERAaTHOS CEPBIMBEAHME NONYyYaHHLE NADRIOnE © TEM
*e XpAKoM. MyTEM JaNsHEAETD CEDRLLMBAHNA MEXTY COG0R MOTOMEDE W Mo-
MR OYRHALETD MHOMOEDATHOMD HAOWBWIYANEHOMD OTH00a BplNa Nony“eHa Nopona
CTENHOA EnoR YERAMHCKOR CEAMBA. 3Ta NOPOOE COMSTANA NIOLOBNTOCTE C Bhi-
COKDH MACHDA NPOOYETWBHOCTESD M YOTOAMMEOCTEE E HEGNArNpHATHRM BOS-
OEACTENAM QR SRKMUSH cpens.
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Epae: TOM, B AHEOTHOBOOCTEE BolBe0eHbl LIEHHBE BhiCORONDOAYE THEHDIE
NOROALN ERYTIHGTD POraTord Croma { Hanpusen, Hﬂﬂ'm&mﬂ-. Kazaxckan Geno-
rOnoBaEA), 08U (HANpPHUMER, ACKEHWIICKAR, KA3aXCEvil apeapoMepuHOc) M MHD-
MHE OEYTHE NOpoas, OTNHYSRILFECA NOEBRIUEHHON BHIHECTONEOCTER B PASHO-
ofipasibly YCNOBWAX PAIBSNEHHA HAWER OTPoMHCR CTPpaHkl, BRarcoapa cenes-
LW NOMSEHH KAPSKyNBCKWE DBUD, Basuibe WEYDEW DasmeaHon oxDacku,
B NTHUSBOACTEE COIOAHLL NHMHHM, WCTIONBIYEMBE 00A NOIEHHR rBpWa0e
mAcCHOMD (Gpoiinepsl ) U AMYHOND HENPEENEHMEA.

CoapaHuve SOonbIW0rD YMoRa COPTOR CEeNBCKOXOIRRC TREHHEL KyNETYR M BAHD-
FOYACAEeHHRE MO0, O0SA3INHEY BHEGTHBIX TEM HE MEHEE HE DELLRET BoEX N
Bnes, CTORALLMY NeDE Canborki X03ARCTEOM, B YCAOBHAX NOCTOAHHOMD NpHPo-
CTa HACEMEHWNE, HENDCRSACTEEHRD HE HATOMD & Cd:IEFrE MPpOWIBDOCTES G-
CROEDAABOTEEHHLR NPOOYETOR, OCTASTOR BETYANLHON 204848 NDERIWEHWA
MPOAYKTHEHDCTH CYLLECTEY LMY W CO303HWA HOBRIX COPTOR KYNETYPHRX pACTE-
HHIA ¥ NOPo0, AoMELLHWE SHE0THRE.

. OMNOPHLIE TOWKIA

B BHEWNTENEHLE YOTEXW SOCTWIHYTE B DORACTH DEADHMDOBAMAR EYTILTY LI DacTe-
HIE B DEANUS HBE ENESETHH BTN YONDEEER,

#  PasrHO®SHWE TUEDWIHER — MAYYDHHCEHY — COPTOR OCYULECTRNGETCN BErETATHE-
Hbbd MY TERA,

# B yCcnoBwax HENPEPSIEHOMD POCTA HACSNEHWR ARTyaNbHbM AENAETCR BhiBegaHSS
HOBLS BRCOKONPOEYETUBHEL MTOP0E, $MBOTHES 1 COPTOE DACTEHWA,

——
=——nn BONPOCHI M 3 HKHA A MNOBETOPEHMA
ADA an .
1  [NEHMBESATE NOHMEDE GOCTIKEHWA OTEHECTESHHML CENBKUMOHEROE B 0ONRACTH pac-
TEHWEEONCTESR.

Paccxaxeme 0 METOORY Canakigdnisnid patoms W, B, Muuypuua,

4 [NpHeagaTe NpeMeps GOCTHREHWH CENBEUHCHBPGE HALER cTpass B ofSnacts
HUWBOTHOBDQOTES,

_._anmm M 3ARAHWA AR OSCYKAEHMA >

S ]

'Jl’ Kaxnak NEMHLANL! COBDEMEHHDE Cenekde B 0SnacTH DECTEHWSRONCTES W HHROT-
HoaoncTaa’?

2 B uis 3axmoqMaeToHA 3HaqEsne DEEOHWDDBEHIR CEMCEDNOIZRACTEEHHRE KyNbLTYD
B YCNOBMRY MaLedd STpaHs ?

4 Easus oOpasom oCylScTENRGT NPWBMBRE pacTesni?
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11.4.2. KnonnposaHwe

Kax W3BeCTHO, ¥ PACTEHUE K3 OTHSNBHBX FRYIN COMATHWUIECKIR RASTOR Tra-
HER BIROCAOIT ORraddIsg MOHe MONyYHTh Lenoe pacTedyse {puc, 11.7), Bos-
MOKHOCTE ﬂEl.p-EEICIBE.HI.-'IEI Y NOZIBOHOMHBERN HWBOTHEIX BONLWONI YHSna ENDHDE
CBASAHA & NOHCEOM HEBOMLWIOND EONMSECTES HEMEDepeHLMPOBAHHBX W
LdEDepeHUMPOBAHHEE ODRATMG KRETOK, CNOCODHLI 0aTh HAUAND HOBOMY
I EHAIMY.

Knodons HaseIBaKIT CDECII.'}"FII-I-DE'I‘I: ERETOE WA GFFEFMEMUE. NPA3IHUB ALY
O ODWErs NOSNKA MyTEM MATOTHYSCKIND OebeHkn, KOTODBIE WMEIOT OfMHAK0-
BeIf Habop KpoMocorM W ABCONKTHO WOSHTHYHER reHoTHn, KnoHasu AEnATeA
BCE GOTEHWEME, BOZHHELLIKE B DE3YNETATE Gacnonoro DEssHOsEHWA, HANPUMED
THAPL, SIMOYS0BEIBLNECE OT GAHOE MATERWHCEOR OCobu,

Kbl YENOEEKE — 3T0 O0HOARLGRLIE BAMIHEUL C WIEHTWHBIMEA MEHOTIA-
NEMH, POXEEHME EOTOPRIE — HE O4eHE Bonswan pearecte. OHE OoprUpyIoTea
W3 OOHOA ONNOOOTEOREHHON ARLEKIETEN — IWMoThl, HOSHTAYHLE GNuaHeLes
W HBAOBEKS MOHET GbiTe GONEE OBYK, HO TAKME CNYEM HEURCThI,

MonyyaHre BOBHTHYHBE OCO008R ¥ HWBEOTHRIX MPW NONOS0M PEIMHOEE-
HUW npanctTagnaat Gonewol uHmapac. OneiTel N NOTYYEHHED WCKYCOTEEH-
Hibd¥ GNHIHEUDE — KAOHOE — Y XUMBEOTHLIX HaYankck 0aBHo, Tak, B koHUE XIX B,
HamMmaugnid yEHe [ Opuw nomeaan SAME3HEnns o1 MOPCKorD exE, pasnenus
OEYEENBETOYHEIA 38p0O6ILLE, W BeIPECTHN M3 KAMAODE KNETEW OBEE WMOSHTUHHLIEG
KO

Bo Bpema aMODEOreHEsS KNETKK KUBOTHRE COXDEHAKNT TOTHNOTEHTHOETE
Haaonro, 8 c EE '!|I'TF|E.TC|I:1 HMCHE3A8T W BEO3MONMHICTE NOMyYEHHA MOEHTWUHHBIX
COTANMEMOE. Bond YCTAHOBNEHD, STO Y AANYIUKH TOTANOTERTHOCTE MCYE3aeT
NOCHE TOHETRErD ABNSHWA 3W0TE, KORLS 300060 CTAHRGBATCR BOCbalMKMETOM -
HilA_

MoqTe 4apa3 oro nat gatiaHdd Ctve Bunnanced 8 19708 r. paapaboran wme-
TOL NONYHEHHR DIMINEU0E MNBKONHTIOWIE NYTEM RI0ENeHHE 3MDPHoReE
paHHWE CTAOMA pazedTeA. Mococnegoeatens paboTtan no nonyyYeHsn KnoHOe-
GnuaHeloR 0BEY W KDROE, NONY4Es 0OHOSRUDER BEMEHELOE M3 NONOEMHOE
W HBTERLTUHOE FMEDNORCE 088 W KOPOR HE CTAAMW BNacToUMCTh.

B 1988 r. @ nasunboHe < KMBOTHOBRGC TR0 HA BrcTaske QOCTHHREHNA HADO-
Horg ®oaricTes CCCP pesMoHCTPMPOEANSCE CEREME MONYHEHNA BETEIREXMOpoL-
HOMD XMMepHoro Saka-npodasonuren Epanaws BF20, Ha ocHOBE YeTmpex no-
o, Oein codgad rebpu, oDNagamilyi UeHHbIMKE KaYeCcTEIMK, YCTORYMELIR
K PEZMAYHEIM aabonagaHnar.

B peaynsTate MUKpOXHMpPYRIHMHECcKHE MEHWMYAIALWMEA C SabpuoHamMeg MosHo
MOAYHTE DCODER, DAIBHBAKHLIMECR W3 KNETOR OEYX MK DONGIUIETD YACHE RHABDT -
Hedd, TEEMS MMOpKOs GENM HAZBAHE XHMEDHLMM, THE KAK DHM COMETRNT B caba
NPHZFHEKA HECEOQTLKM CRPrEHA3IMoe, NMOPan | OEFeE BR00E. HrmewoTea CHEegeHWA
O POKAEHAH XHMERHBER TENAT, AFHAT, MEXBNA0EN MMBDWO0E — OBLEK03.

B 1252 . yudnpie P Bpurre » T, Kunr (CLUA) yoaures 3apepluMne onsTs no
nepecafke A0eD COMATIYECENY ENaETH B ‘HﬁLl_E‘KIIETI'EH.
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Mpynina KNeToR KOpHENNGIA

Blingnesssg £naTku
MIPELEARIT 8 FATA TSNy
CREAY, RO OHW DRCTYT

CHoankHepE ENETEY ARARTGH

POPAMDDERHNE HOBOM
OpPFRHAZME HE TPYTLI
ST

JaponpLE B PALMBAIT
B NPOGHDE & MW TATE bR

PTG

—
Pue. 11.7. 31ans KROHBDOBaHWA
PACTEHNA. HOBDE PRCTEHWE [BHWIY)
PasEMERETCA B [EIYNETATE MUTOTH-
SECHOND ENEHWE W NOCHEY ISR
Olaspe DEHUMDOEKA COMBTHHECKNY
ENETOK kopan. BCnenoTene aTors
OHO MEHETHHECKM HEEHTH-HE

WICREIHCY FACTEHNK BRIy

CESpasyETCA HOBOE PACTEHEE

YutHue MMAMAHTWPOBANA SO0E KR To FpoaniLed Ha PaHHEY CTA0RAY pE3-
BHTHA B SAUSENETEW, OCBOODMOEHHLIE OT7 cobCcTEeHHB AOep. AnA nonobHexE
OMEDELMA Y NO3ROHIAHBIY EABOTHEE M B HECTOAUSE BREMA UOTIONEIEITCA AMlG
BRACTOMEDR Ha DEAGNEY N CTaM R APOGNEHNA W CTEONDBLIE KNETHM, Tak k3K
COMATHHECKHE ENeTEM COO{iMpOBEAHHNG ORrAHK3ME FHMEOTHOM Haobpamsao
AkchipepaHUMpOEaHE 1M HE CROCOOHE DEECNEYHTE NONHDS PA3ENTHE OPraHMaME.
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Pwe., 11.8, Cxava onwmoe [, FEpooda no nepecaaxs RIS COMaTWHBCKHN KISToK
B WLEHHYG RODE RALSENaTEy

Anrmvuannd [xon FEpaoH ona paspyesiin A0ep 8 afUekneTEas Wnopues by
NAryLUEs MCNonNs30ean chnydeHde GonsIWKMKA 0033KMK YNETRadIMOASTOELDE NyHEeid.
Moros B EEsE Oy AREBKNETEY WNOPLES0H MANLES, MMSWaE Senyln QEpacKY,
EBOJAN 000 M3 COMATWHECEDE ENETEW KMLUSYHOTD SNATENHA MUNSAcTAES © TEM-
HOW OEpAacKE NOEPGEOR TENA, KOTOP&M B OSHHOM CIYHS8 BRCTYNAN QOHORoM
Agep. M3 peenHCTEYMPOEAHHBE AWMoT, 00pE308AEWMECA HE OCHOBS ARALBENETEN
M FEHETWHECKOITD MATEDHENA MMA0BSCTHES, B HEEOTOPLIE CAY4EAX DAzBEAAHCH
B3poonee coobe (prc. T1L.8) METepacHo, 4Th BGE OHK MMENH TERMHYHD DERECEY KO-
¥M, 4TD CEMOETENECTBOBAND O NPOSENEHME MNPWIHEER, 33K00MPOBAHHOM B M-
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Paic. 11.9. Ciema KNosnpoEasnn Kpoiakoa

MAAHTHPOBAHHDM AOPE MONOEICTAKR, 3T0T NPHEMED O0KAIAN, YTO HACHERCTRRH-
HEIA MATEDHAN COMATHYECKIN KNETOK CRocoBer COXDAHATECA NONHBMA B dyHKLM-
OHANBHOM OTHMUEHME, 3 AWpEepeEHUHMpORES KISTOK ABNASTCA DeIYILTATOM
AKTHAMIALMH W ON0EMPOBEN ONPEOENEHHBK MEHoE, MNP MCNORLS0BAHMKA 3TN
R TOE COA1ANR HE TONBED KEHB HEKOTODBX 3MDAGHA, HO W DG, WMEKHLIAN X0-
IRRCTEEHHDE JHaqeiie. B 19681 © y0anoch NOHHDOEETE MuLeH, 8 NOIE Kpoiin-
kOB (. 11.9) 1 ARy HK KHEOTHGE,

CTBONOBGE KNETEH, KAK YAE OTMEYAN0CH (CM, T, 3, oBnanamnT TOTHNOTEHT-
HOCTEH, YHRCTEYEOT B UEHEIEH'-IEI-HH'F W BOCCTAHOBNEHHH ORDraHU3Ma XNBoTHOMD.
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Opd=papaHumpyue

FoumoHAn BHyTOEHHAR BAACTOLMCTA
FefbLLIE T H b ENETO4HAaA MBCCE !

etk e T @
Konosua

EnaTor e _ .
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=A/BIH
Mpymne FPaaMHoseHne
ENBTOE  ENETOK B EyAsTYRe
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Pwc., 11,10, Tepanepmiveckoe £ NOHWROEaHWE, Mononsaoaanse padihepe LB OLHe
haKTEN0a QAR NOMMHMEHHA B2 3MO0WOHaNEHEE CTEDNOBLIX ENETOK KOMTIOHEHTOR
PAIHLE TEAHEA

CIHW HAXOOATCA B KPRCHOM KOCTHORM MOGME, CENS3EHKE, 3NHOSPMUCE, SNATENAN
EHlLEM S W ODYTAX TEAHAXK W OpraHa. CTEONIELIE KNETkW CNOCobHn K nene-
HUED B =BEARMAHBR: CATYALMAY, NPpW BCTECTEEHHOA BOIRACTHON vnK dianoano-
rHHECKOE THEENK CREUMANMAMPOBAHHLL KENETOR. THW MHOWBNOYENEHE! QN K-
0000 THNG THAHEA, HO B MK MPEOENaK MOrYT DAIEWBSETECH B DaSHLK HANDABNE-
HWAX. Hanpumep, DENRWUMEcA KNETEM KPOEETEOPHONA TEEHK MASEDMTWTRHLAE
(EOCTHBEIA MOar) AFghepeHUMVIOTCR B DRINNHHBIE KIETER KPOBA — I0NTROUK-
Thi, NEAKOUMTE {NMQOUWMTE, TREHYNOWMTE W T, M.}, TROME0UMTE 1 on. [Tperssds
NEH SENSHWW CTEONDERD KNETOK NPOMCKOEAT ME CAMONDLEE EWBAHWE | OOHA K3
OOMEDHNE KNETOK COTAaRTCA CTRONOE0A, 8 DDYyTan JJ.H:deEDEHIJ.HD‘fET‘CP B G-
ANWIMPOBaHHYKD kneTtey. MW EkROEnaquEn CTEONOELN KNETOE W NEPEHO0E WK
G .umrruﬁ O CHH NPOAYLMEYIOT KNETEH 3T0MD oprana, B atom cnyuae cnedu-
ANWIEUME CTEQNOBEREH KNETOE ONPELENADT OEPYEENWME WX kneTed. Ha woryc-
CTBEHHOA NUTATENLHOA CRens M3 CTEONOSkE ENarox B Gyoywem CTaHYT Beipa-
LLFBATE TRAHA @ OpFaHL YenoBeKa, YT0 DEewWT ﬂlIl'I:I'ﬁ.l'IBH'g' OOHODCKEY Qprabios
Mepsple NONETEY TERANSETHYECKDID KAOHWPOBIHWA NPEQNPHHHMEKTCR V&
B HACTOALLES BRems (e, 11,10).

YHHEANSH ONBIT N0 NOTYHEHWED 08U Jonnn METOOO0M PERIHCTEYELMK Kne-
TOE. 3T0 ®MBOTHOS CTARD HAYHHOA CEHCAUMEH KOHLE NPOWSIIIEra TeCAYans-
W, DEE49Ka NOREANACE HA CRET A DEIYNETATE MHOMOYACHEHHEE MZHAMNY MR-
UM ENETEaEMH, nogboposM MUTETEARHEX CPpan Ans Wx EyNETHEMpPOBEHWA
W CYPDOraTHEY AHBOTHLIX NA EISETHA EH.I'IEIPHI]I'HJB. Tepminl "CYPROraTHaA
MATE#, "CYPROrETHEA CAMESs NOABANKCE HE TAK OABHO 1 CEAZAHEI C ERIHALIMBA-
HHEM B MATEE MEHETHHECKR Yyoro nnoga. Pogunaces osua Jdonnu 8 espana
997 .
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Lna nonyyerdsa KROHWDOBAHADID KUBOTHOMD Ha HCEYVCOTEBEHHLbIY NATATENR-
HblxX Cra0as Goltd NOOroToRMEHL KyNbTYDR TREX THNOR KENEToX DasHbix Moo
OBEL: KNETKM MONOYHOR ®Enein GepemedHof Ofls NoRoab GrHCKHR OORGaT,
PMOPOGRACTH COBOHHMTENBHORA TEAHH NA0LA NOPOOL YEPHEA YINbCKam, -
SproHanbHbe KNETkd Nopons Beaporan Bopcar. ST KNeTEl BhiDaUMBINMCH
G LENBH NOTYYEHNA OOHOPHOM redoMa. B paneHedue Aopa snerog-goHo-
POE MMMAAHTHPOEANAGE B AALEKRETEN C SHYENEWPOBAHHEMKE (YOANEHHERM )
A E R,

PEEDMOMHWDOBAHHDE AAMMIHBE SEr0TH CTARMYNADORANA K ApohneHED
WMMITYNBCEMA ANSKTRMHECKDTND TOKS. B pansHefmes nx Ky NETHEWPOBANM B NEpE-
ERZ&HHE AWSEDOEY OBEL, 3 TAKAE HA WCKYCCTEEHHBIE MWTATENRHLEX COSOa.
BORSWKMHCTES PEXOHCTRYMPOEAHHERX KRETOE JEMMNWCE M YCNEWHD OOCTHITA
CTRAMM BNACTOLWWCTEL N0 MCTEYEHHN WECTH OHER NOOroTORMEHHRIE Tak 3r0ou-
CHbl HBTINAHTARDORATACE B MATOW CYDDONATHBIX CAOMOK ORELL B BARTEY KAHA0E OR-
Lkl - PEUHNHEHTE BeIND NERECEEEHT OT OOHOM 00 TREE SMEDMGHGE.

Boe ambpyodel © sgpasy GuipoinaciHeE ENatox 08l NoOpogel Y8pHas
VEALCKAA W SMOpWOHANEHEX ENETOE 08U Nopoaksl Ga3paran oopoeT norvbans.
Ona NomyYerys O0H0R pesoMOMHMpoBaHHCR oBeqEM Jdonnn yEHsiMe Ghino
NpOBE0ER CRWARRE 277 sfueEneToE ¢ YOAMNEMHBIME A0DAMA N3 KIETOR MOS0 -
HOM #enessl, 3 W2 ofpazosapuwecs 29 sMEpUnH0E TONEKD GOWH DA3BWNCA oo
sM3IHecnocobHoro nnofa. Boe oCTankHEE TRSHONNAHTHROEEHHEES 3abpHoH
norvineg Ha NoEaHeE CTanMaY GEpeMEHHOCTE (B OCHOBHOM W2-38 AHOMAENHA
B PAIEATIAE MEWEHH )

Lonng pofunacs 4epes 148 JHeR Nocne TRARCTIRAHTALIAW JM0DHoHa B MaT-
EY PEUMNMEHTHOA maTepd. Bnonve saopoBan oeeqka sacuna 6.6 wr Jonnw He
WMENE OTUA, JaTO B 28 NOASNSHWIA HE CEET NPWHUMANK YHESCTHE CPa3Y TPW BATE-
py. HaaoeSm vy yoNoEHO: NERBaR, ETOREA, TRETLA. MNepeas — noHop reHaETHHE-
CHOND Marepuand (A0Dg NoNnyYaHd 1na KNETEM MONOYH0R Seniedsd], BTopan
OBUA — KAETOMHBER DELMIAENT ANA NepecameHHong ANpa, OOHDD SRLEKNETIN,
TRETEA — REUMNUEHT ONA BEHHAWMEAHNA 3MEBpKoHa (puc. 11.11).

OenuddepeHuManun COMETUYECKWY 080 B DEEOHCTPYHWDOBEAHHBLIN KNeT-
Kax. Kakono we TeopeThdeckos ofoCHOBAHWE TOMO ABNEMWAT KAoHWpOBAHME
Oonnia YOANOCE OCYLUECTEMTS Gnaromapd BoiepEuBaHW Oud=pepeiiHpoBan-
HEIX AOSP COMaTHHECKHY KNETOX HA CTAOMH MOEDA, CNEUAHYHOCTA CAMIE AEED
ENETOE MONOYHER #ens3 DepesmeHHEX 0BELL, 3 TRKEE, KaK NPEQNONarasT Sm-
Gpuonory v GuorexHonork, ocofedHocTAM BMbpyoreHeaa osey, JuroTa (pe-
EOHCTRAYMDOBAHHAA ARLEKNETKA) DB B TESEHWE HECKONLEME CYTOK TRW D&
AenaTeH, Yulnbie npeanonarant, 4o JHK appa snered MOncdHoR Keneanl, aee-
OEHHAR B KNETEY (PEUMMMEHT], 33 310 epema ocobompasTon or cneundue-
CEMX ANA HBE PETYNATOPHRX GENKDB, 8 reHel 3MOpHOHENEHOMD PESEWTHA CEARI-
BRKITCA © MHMUMATORHBIMK DEETOPAMA LHTONNA3ME ARLEENETEH. Taxus obpa-
30eE, MEHOM ENETEH NeREopHaHTHROEANGH Ha OSECNEYEHRE NOMHOND LMKNA
PEIBATIA ORraHEaMa, MMABEHTHROBAHHBIE B AVLBKNETEN COMaTHYSCEME ANDE
W3 KNETOE, YyTRETHELLMY TOTHNOTEHTHOCTE, NPMOOpETand 370 CEMACTED 383HOED
TONEXD HE HEKOTOPODSE BEREMA.
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PEEOHCTDVHDDBAHHDA -—
AMMOTE
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P, 11,11, ONsIT NG KNOHBDOBAHED OEEYEE Jonng

COHaxD HE MCKNKDYMEHE BOSMOMHOCTE, STO AOHODCKDE A S0 HRANNEH-
THPOBEAHD He M3 AuddbepeHUMPOBEEHHOR KRETEW MOROHHON REnS3k, 3 43 3nu-
TENHANEHGE — CTEONDEON KENETEW TOH #E MONOYHHOR ®enesn. Takoh nosopoT
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cobRImi, Bcnu OH B O2ACTEMTENEHOCTH MMEN MECTO, HECKONbES obnardast
TEODETHRECKYIO OBOCHOBAHHOCTE W MEXAHMEME MHANYHEHIAH K ADOBAHBGTD
MABOTHOMND,

11.4.3. KnetoyHble TeXHOMNOMAM

KTax, coINaHKME KNOHMPOBSHHEE ¥HBOTHRIX C NOMOLLESD NEPEHOCE COMETH-
HECAMN AOeD B ARLEBKNETEN B M0008 CIYYAEe CTAN0 DeaNsHbIM CODBITWwes, Mox-
HO AF 3TH NPOLWSCChl NOCTARMTE HA NOTOK W NDEBRATATE B OOnASHHOE O8N0
NOTySEHWA HE TONRED OREL, HO W OPYTAN OOM3IUHWY EUEOTHEX M MEXBEMODELN
rdSpunoe? MosHO nin CO30aTs HENPEPEIEHYD KYNETYRY ARUSENSTOE © COMETH-
YECKHMK TOTHUNOTEHTHRIMKA AODEMM, KOTORRE GyayT MCNONEI0EATECA ONA TRAHC-
MAAHTALLAK, 8 B O206HEALLEsM 18 NOTYYEHHA AMO0M0H0E W MONeaHAKaT? Ha poe
AT BOMPOCH QOHOAHAMHB OTEETOR SIS HET, HD BOIMORHOCTA 144 NOSEREHKE
B SANEHEALLEM HECOMHEHHE.

Pazputie nobOMD OpraHdsMga NPOoMCEnOMT OYEHL CNOKHD M OTAXH3ETOR
EO MHOMIM OT PAZEWTAA JA%E POOCTEEHHOMND &y, HE NISDPA YEE O NOTyHSEHHED
r'l"lﬂplﬂ'l.ﬂ.al BAETOO0M DEKOHCTOYELMA COBEDIUEHHD DadHbiX ORrAaHAEMOoE, Mpodne-
WA QCNOEHEME HE00CTATOMHON HIWHERHOCTEID TOHENXY BEXAHWIAMOE DEryIALEE
NPoUBCCOE TRAHCKDHNUMKY B KASTEEE HE DEINMYHBIY CTEOWAX SMORMoHENEHOD
pEsBETHA, BaAHMA Ha JHE sHRuAnpyioune SEeTopos WATOMRAIME KNSTEN, CO-
OTEETCTEMA NPOTEXSHWA NPOUSCCOE B ANPE W yuTonnasme. B ol cinactd Kne-
TOHHOR MHEEHERMW HAL OaHH0KM JTanse et [PEABMTIAA BONPOCOE Donbile, 4eed OTHe-
TO8. K CoManeHnn, oseysa JonnK Yepes Heckonbko et ymepna, B xons nadmo-
neryi 3a Jdonny Oeino yCTRHOBNEHO, 4TO OHA ORICTRD CTAapena W 28 guanyacsne
COCTORHWE NERaN CMEDTEH DEUNG TAEWM ¥E, KaK y CTApON ocnd.

N ONOPHBIE TOYKK

B SHAWMTENEHEE YETEXH OCTHIHYTH B GANECTH READENPOEAHAA KyNETYRHSE DacTe-
HIA B PAsniHee ENUSMaTHHecERE OO0

#  PaamHOReEHWE MTHODHIHES — MAMYPRHCERY — COPTOE DCYLWECTEARETCA BETETATHE-
Hisild [HyTERA,

& B yonopuax HENPERLIBHOMD DOCTE HACSNEHWR SETYANEHLM AENRETCR BHBSNEHWES
HOBLT BRECOKOMDTYE THEHEE NORGE #HBOTHEE 4 COPTES DACTEHEA,

1 Easue NeTeld ACnomeS0EaNWcE LA MomSeHWE DEROHCTIFMDOERHH DA 3roTe?

2 OSwacHeTE, NoMENY B KENBCTED DEUMNWEHTA ARED SR BRRTH REHCKME, 8 HE MyR-
CEBE NONOELIE KNETEH,
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KAk SMEOTHRX CHMTAKT NPeOramd oaise Jonsm'?

Morssay AOEO KAETKA RON0YHE KENEdk Da0GL NPHOSHanD TOTHIOTEHTHOETE Y

el

5 Eakss oficToHTERECTEA SATPYOHAKDT NOUMSEHNE KNOHADOEIHHEE RKUB0THEEE METO-
OOk DEROHCTEYELLF KA ENETORT

B Eakes KNeTke Moaposotmi S HADTHEX of0NaEs0T TOTUROTEHTHOC e
T Karoé xapakmepHol 0cobaHHoCTEG oS NaEmoT CTEON0BLE KASTKH T

B MosHO W FOB0RHTE 0 DESMPAEHWHHOA TOTHNOTEHTHOCTH CTBONOBLE KNETox? Mo-
e

a MpUBENATE MIBSCTHREE EdM NPUMEDSs] TRARCINAHTALMK TEAHEWA W ODFAH0E ¢ <eno-
HEES.

10 B ydm 2akmoqaeTen Gy UsOCTE METOAE DEKOHTTOYELMK KAETOE MHEOTHLX T

—-—@Ehl W 3AOAHWA ANA mcms@

KAKDER MOWHLIATN COBDEMEHMHOR CANBKLMA B 0GNECTH DACTEHWMEROCTER W MHBEOT -
HOBOACTRAT

11.4.4. leHeTHYECKAA MHIKEHEPWA

MeHaTWHECKEA [MEHHER) MHESHEDWA — HOBLHA PRSIEN MONSEYNADHOE Buono-
M, NOABNEHAE KOTOROND CTAaN) BOEnsH ke E-mmu.apﬂ MPEOUMCTEYIOLLAR Da-
GOTaM MHOMMX YUEHEX B D33mHp 00nacTax SHOnNoruYeckor KHsiamE B Monegy-
NARHONA reHeTrEy. Yxe 8 T0-a rm npownoro cToneTVa 00LEEHHEHIE PE2NMHHEIX
METOOWMHECKHY NPHEMOE NODIBONAND HAMETHTE COEPEMEHHBIE HANPIENEHWA rE-
HETHSECRIE HHREHEDMM, '[:H'LLI.I'IDETh W JAEMONASTCR B ToM, NTO B MOBEEYITY
AHE, cnocoblyio & CAMOSOCAPOWMIEEOEHNID B KNETES, HANPHUMER B MNE3amuny,
BCTREHEROT dparmedThl monexyn JHE noboro opraHnaMa WK MCKyCoTEEHHD
CoanaHHe pparmerTel JHE (pec, 11,12), DpyTiMe NEpeHOcaidkasii wenassio-
M} YyACTED sonekyib JHK moryT BoicTyNaTh HEKOTORGIE BADYCHBIE HYKNEAHD-
Belg kucnoTel. Nocna atoro TaxMe MOpMOHBIE MONEEYNE BEQOAT B NPOKERSOTIH-
SR KM W YK DAOTHYECKME KNETKM,

Mpousco, B PEIYNETATE KOTOHWO BREEGEHHAA WaBHE monexyna OHE npo-
HHMEBET B KNETEY W BhIZLIBAET B HEH HECNEOYEMEIE WEMEHEHWH, NONMYYAN HE-
3BaHMe TpaHGhopMaad. Tagus myTéM B SaKTEpMancHBIE ENETEW BHEODSOT
réfbl IYRAPHOTAYSCEMY ODTaHWIMOE, B YACTHOCTH WENOBEKa, KOTOpWe B Gna-
FONPHATHRE YEROEWMAY KyNETWEMPOESHWA OanT Sonelwns EonwdecTtes Guano-
THHECK HETWMBHLIE BAWECTH, WCNONEIYEMLN E MEOUUMHE, HANPHMED HHOY-
MAMa,

BeeaeHHE YWY TEH0E B KNETEH RUBOTHRIX MM PECTEHME NOWBGIWT K MOAE-
NEHWKF TEHETHHECKH MOOAPHUMDOBSHHEX DRTEHWIMMOE, MM TREHCTEHHEE K-
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Puc. 11.12. PasHee cnocofs B2N0HEHER SyHeR00HEE TEH0E B KONELSEYD MONagyny
JIHE, BasTepad

BOTHLE M PESCTEHAA. TAE, HANDHMED, EHEOIEHAE NEHE TOPMOHA POCTE YESAHYM-
BEST MACCY TEna MeoTHors (prc. 11.13), a rena Ganka nakmodhepuHa NoBLLWA-
BT 20 KONMYSECTAO B MONoKE Kopoa. MoTpeluTEnd TAKDMD MONOES NoMyEsoT
C HAM MOLLHBR AR HOMOAYIATOD, NOAOSDEHBSKILLAA NEATENBHOCTE MMAYH-
HOA CHCTEMBL

CnasHos NPERMYIIECTRD FTEHETHYECKK MEI..D.HI:BI'HI.I.HD{lﬂEHHI]FD pacTerin —
STOErd HEBSpDOATHRRA HEMDUKOTNMBOC T, Ha BTODOM MECTE — NMOBUUEHHE NWTa-
TENEHOCTA NPOOYETOE M YIYHIWEHKE 1x ce0icTs. OOHaKo HY gNA KOT0 HE CEEQET,
YTD OCHOSHLIM MOTHMBOM RENAKTCA SEOHOMMYECEHE conbpaxedna. Tag, no He-
EOTORBIM GaHHbIn, DAL TRAaHCTEH0D DTNAYSETCR WTDHHHHIETI:-H} K repduumoan,
Oeono 7— 109 yoTolumeERl K 3a00naBaHnam ¥ HE NOBOAKITCH HACEKDMEIMA-BRE-
auTensmMK. HanpuMeap, CyLWacTEYET KapTodans, EOTOREIFA 20 ConimHD HEMHTERE -
CaH KONDRAQCKOMY Hyey, Tonyyehh TAEREe TRAHGMEHHBIE DRCTEHHA EyEYDYID,
CAXapHOR CBEKNB, COW W HEKOTOPLIX ADYTHE.

OCTRETCR HE 00 KOHUA PEIUEHHES BONPOC 06 OTHOWEHHH K FEHETHSECKA MO-
OHEHUADOBAHHLIM SITAHNEMAMN W ACNONBADEIHAD 1 & ML, BremMupHan op-
FAHMIALMA JAPAB0DKOEHEHHA B OIHIM K3 30A8NSHWR EE]]DDM?I‘IHDDE&M CHCan
noanuxe: JHE Tparcredsss: pacteqdril 7ax a8 OesapanHa, kax u JHE oberHkx
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Pwuc. 11.13. TpascredHese xwaor-
HE: & — CRgpNY CanbaM O0smeLI
DEAMER0E, CHMEY — BTNaHTHYE-
CEAA CENML T BHEODEHHLIM B S8
ADORSOCOME TEHOM TDORMOHE OCTE:
B — TEnésnk, B Kpos sl
KOTHDONT BHE0DEH FaH naKTogie-
[#HE — MOLLHOFT AMBAYHORO YR
TODE

PACTEHHA W RWBOTHRK, CYUNTISTCS, YTO 830 CHPUBOHYKIEHHOBAR KHCNOTA pac-
WENASETCA HA COCTAENFNLWE B8 HYETEIPE THMA HYENSO0THO0E B HemyoodHo-
EHMLUBEYHOM TPEETE, HE3aanCHMG OT ToTD, KAKOR 310 OpraHKuaM — OERIMHBIA WA
TRAHCIEHHBIR,

8 (oHeTHSECKEA MHEEHEDHA — COBOKYMHOOTE MONBEYNRDHO-MEHETHYECEHE METoO0E,
HAMPABNEHHLE HE COAMAHWE UDrasdIMog © HaNpaanesH0 mamasiniod sacnen-
CTHEHH0CTI,

& [na BHEOPeHS B TEHOM NBOKARWHOT, DECTEHWA WM 3AEOTHRR ¥eREMOnD NeHa y-b-
HEIE WOTONESYIOT HOCHTENW — BEKTORE. Ml smoryT ObiTe Niadmdbs BakTepui
1 JHE HEKOTODRD BUEYEDE.

B [EHETHYECKH MOSHOMALMDOBEHHEIE, MW TREHCTEHHES, GRranHaksl OONALAKT HO-
Blbdid, HE LADAKTEPHEMME GNA ObslEkid GCODed NPUIHALAME W CAOACTEAMM, BOT0-
prsie HealEo ksl SEN0EEKY.
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ﬂnrmm W JABAHMA ANA NOBTOPEHMA

1 Ha ocHOBE KaKMx BADMOTASECKAN AMCLANANE B T0-8 T PO BErA BOIHNKRE
rEHATHHBCKER HHESHBNAT

2 Kaxnsw ooHOBHLIE IBOAHW COANAHWS TREHCMEHHEN Opraduamnp T

3 Kasve poayiuTams OXWORIT yHEHLIE OF FEHETUWYECHH MOSHHBLIMDOBAHHLIE MOHE=
PHT, PACTEHEMMA M EEROTHE LT
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O630p NPOAAEHHOND MATEPHANa rNaks 11

OCHOBHLIE NONOMEHAA

al CEnekuna NpencTapnger cofoR HAYKY O COAOAHNE HOBRN M VTYHLLIEHIA
CYLBCTEYIOLLAN DODO0E GOMMEmIHHEY SAB0THN W COPTOE KyNbTYDHBN RacTE=
HFIE.

BozHMEHDBEHWE HOBLIX NOROS OOMALLHAY ¥MEDTHRIX 11 COPTOE KyNETYR-
HEX PACTEHWA CTAND BOZMORHEIM BCMEOCTEWME CYLWECTEOBAHWA Y OWENX
BWAOE KosbuHaTHEHOE HACHEOCTEEHHOH M3MEHYHMBOCTH.

MNpouscc NPEEPRILEHKA FWKHY XWBOTHRN W PACTEHWA B EYNETYPHEIES
AL H AL ESIT DM LLIHBAHAE,

B pesynstare SEcnedMuWi  OTEYeCcTEEHHOrD YUSHOMD,  aralemudea
H. W. Bagunosa Ooin CoBpaH OrpomMHbiA CEMEHHOR MaTepHan, KoTopsi Guin
HCNONGI0BAN ANA CENEKWWOHHORA padoTe. OH BeLOEMMA T UEHTDOE NDOWG:
XOBOEHWA KYNETYRHBE DACTEHIAA, B HAacTORULEE BREMA DaInWsasT 12 ugH=-
TROE NPOWMCHOAOEHNA PECTEHKR, COOTEETCTEYIOWME B 0bLWMy S8pTAX LEH-
TREM OOSECTHEALIAW.

KMayyeHwe HACNEOCTEEHHON W3MEHYMBOOTH Y KYNETYPHEH PRCTEHWEA W 1K
npaakos noasonyno H. W Baeunoey cEopsynHpoEaTE 38K0H MOMOROTAYe-
CEWX PRE0H B HACRENCTEEHHDNA M3MEHYMBOCTH,

Mopoacd M copTomM (YUCTOR NMHHERA ) HASLIBAKDT NOMYNALMKD OPraHK3-
MO, HCKYCCTOSHHD COA0SHHYED SenoBeKoM, EOTODOR XapaTeaiyeTcA
CNEL A sG KA F&Hﬂd}DHﬂI}M.

OCHOBHBIMK METOOAMA CENEKLMK ABNRICTCA OTO0OD W MMODHAMIALMA,
PRANWYEI0T MACCOBLIA W MHAKBAOYANLHLR OTO00,

CoHD M3 BRGAMNIMECA AOCTHEEHMA COBREMEHHDA CanBkLUMH — pa3pa-
Gomea cnocofoe npaoaonedks Gecnnogun MexEBRODERX rMbpuaoe. Bnep-
ERIE 30 YOANDMGE DOYWECTANTE B Ha4ane 20-x rm XX B, COBBTCROMY MNEHBETHEY
. O. Kapne4aHsko.

MyTEmM BO3MERCTANA BMYTArEHAMH B PECTEHWEBOO0THE NMOMYHEKDT NONKM-
NNOKAKBIE PACTEHWA, OTMERWBecH Bonee KXY MHERA D@ERME0EME B BRiGO-
KA YROHAWHOCTRIO

nm.ﬂy'h'[bl HEIRSOeATENLHICTH MPOEADNOT W O TE TOMHE YRR DHOT
C KambiM ronom scl Gonee Wpoke MFRPHMEHAOT B Da33HDX OTRRCTAR Ha oL
HOND NO3ARCTER,

TexHONOrA NoNyHeHuA HeofxooMsex Yenosesy NPOOYKTOE M3 XHEkLIX
KASTOK KN C NOMOLLER MAEDODRrEHHEMOE HEARBRT GHUOTEXHONOMASEA.

MreHaTWHECKERA (MBHHAR | MHEEHEDWA NpEacTasnAaT cobol CORDEYTIHOCTh
METOO0E, NOSEONALME NEPEHOCHTE HACNBACTEEHHYID WROpMALKID 13
OOHOM OPradHuEMa B apyrod. Dprasnass), nonyHeaHHLIE B PESYNETATE STOM
NOOUECES, HASLIBEKT MEHeTHYESCEr MOAQALWROBIHNHBMIA KW TDaRCreH-
HidkALA
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BALLA B¥OYLUAR NPOMECCAA

ol [leaTensHOCTE BHOTeXHONOrE OXEBATRELET M MEOMLMHY, W dapsauasTa-
Ky, W MEHHYI MHEEHERWD. ECTECTEEHHD, YPDEEHE KOMNETEHLIMK THEOMD Cra-
LMANUCTE OOEDNEHD WWpoK. Takod venoear BNENEeT IHAHWAMK B BKomeas-
HOADMAK NPOWEE0ACTES DEINMHHED NALLEELX NPOOYETOE, GUONDTHYECERN
AETHAHLIE A0GAROK, HEpMEHTOE M SHTHOWMOTHECR. 3T0 OCEEAOMBEHHOOTE
B Takux Haykax, Zak obuwas BGuonorws, GOTRHMEE. 30000MHA, MUEpofuono-
raA, epEa. CneguanicTe-SuorexHonore Heoixooumsl B haprauasTiaqeE-
CEOW, NaphaiaHO-EOCMETHYECKON, NAWER0RA, BETERHHAPHDE 1 NEpepa-
BATLIBICWEN OTRACNAY NPOMBLLTEHHDOTIA.

NPOBENEMHBIE OBNACTI

<l 1. BonomauTa, Eakun 00pazom MOEHD NPEeDLONETE CTERMALHOCTE MEK-
Braoese rMbpuaoe. Kax Bel OyMASTE, MONHO MM MCNONBIOEETE 3TH ME-
TOOE AR COR0AHKA HOBLL NOPO HMEOTHERT
2. Kakwe npobnambl BHOCHT B MEHETWYECKYD WHAEHBQWKE HECOOTEET-
CTEMA B CTROSHMH MEHDE NPO- W 3YEERWMOTHHECKHYE DPradnamos

MNPHUKNAQHLIE ACMEKTHI

sl 1. Kax MOEHD MCNONbINEATH O0CTHHEHWA GUHOTEXHONOMM B HEDOOHDKM
HOZAACTEEY
2. MoxHD i B HACTORLLEES BREMA BRPECTTh HA NpMyCcanefHom yHacTEsS
COPTAE NNOEOBREX NEPEELEE, BhieaaaHHLEE M. B. MuaypiHemae?
3. Karnil By MCEVCCTEEHHOMD OTOORA NPHMEHAKDT XO3AeEa Decnopom-
HEE AOMELLIHAY MUBOTHER MPK NOSEMEHAA ¥ HKX NOTOMCTERT

IALAHUR

a1, DOBACHHTE, K3K MOKHD WCHINEI0EATE 33K0H MOMONOTAMECKHE DRADE
B HACNEBACTAEHHOR MaseH HBecTH H. M. Bapunosa & CenskuMoHHOR
MPEKTHEE,
2. HalpuTe Ha reorpapuyeceol KapTe DasnHuHbE WEHTRE MEOHCEom-
MEHHA KYALTYRHBIX PACTEHWA 1 ONALIMTE KNMMATAHSCEME YENOBWA Kix-
RO AT HMX,
3. PACCEAKATE, KAKWE NPEOKOBHE GORMb PECTEHKWA W EMBOTHLIX NOGIY-
UM OCHOBDR ANA BhiDe0eHHE COBDEMEHHBN fOMALLIHME NODO0, H Cop-
O,




3aknwoJvyeHne

Bbl zakoH4Mng n3y4eHrs nepeoi 4act ydebiuka ofwel Guonorumn. Ouede
LLMPON KPYT BONPOCOE, G KOTOPGIME HAO0 BEIN0 NOSHAKDMUTECA B MROUSCCE yid-
Bhl. 3TO HE CAY4ARHO. CNOXHOCTE W MHOMOOBRAZME MU3IHW, PA38WBABLLESRCH
W yoNORHABWEACA MANMAMAROE NET, CTOALR BEMNMEW, HTD OOHM 88 ARNEHWVA Mel
TONEED HAYWHAEM NOAHEEATE, A OPYTHE BLIE ¥HOyT vay4eHua. DusaumoHa, 4To
B AT HEHORLLOA EHArE Mormy DeITh TONEXD 3ATROHY TR, NPHOTEREITE BEEHLIE
BOMPOCE OPraHiaanmuy, hy U WOHWPOBEEHWA W PE3EMTAR KWBRH CHOTEM.

Pacxpamas MONEKyNAPHEY GCHOE HACNEOCTEEHHOCTH CAEBNEND BOEMOEHRIM
BOZHHEHOBEHWE KNETONHON 1 FEHETHHECKOH WHEEHERWH, GWUOTEXHONOMAYaEEM:
MpOUEtCEE, BCE IHMPE W WHPE MCNONEIYIOLWMECH B CENLCKOM X03RACTEE, Maam-
UMHECEOR NPOMBILLUTSHHGCTH M A0 NEYEHWA PAENWYHER 3a00neEaHHA HYenDeSEd
W HMEOTHRIX.

B 11 xnacce s NPOOOnEHs M3VHaTe 3AKDHOMEPHOCTH DPraHM3auMH EMBLx
CHCTEM HA GONEE BRICOKMY YPOBHAX OPraHdzauwsd. Bel NOZHAKOMWTECE O WO-
TOPM4BCKMN PEIBNTHEM MUEDA NPUPoGLE, EOZHWEHOEEHWEM 1 CTAHODEREHWEM

Cco0fMUBCTE ORPraHMaMOE.
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Wccnepyem

HrdopmaunoHBD-Mcone QOEATENRCKMA NPoEET =Pois NPOEEpMoT — ELLEY-
HblE CHMOMOHTOR B 00SCNEYSHWK TOMEDCTAZR (H3 OCHOBE GHANWIE GCHOR-
HOH WM OONONHATENEHOHA TMTERAETYDE ).

HoonefoBaHiMe EanipUaHocTy 1 COCTARa NWILK 08 WKCNBHAKEDE Da3HbN
ENSCCos {HA NPHMERE LWEOMBHOR CTONOE0M].

HocnefosaHse pond HacnencTEEHHL HAKToOPoE Cpeabl B ODecTEusHwK
AMIHSNEATENRHOCTH GITAHW3ME {HA NPUMERE CEETONEWERIX H TEHEERIHOC-
JHMBRY PACTEHEA],

Hoonaooeanue xaon0a sMOPUOHANEHOID W NOCTAMEDMOHANEHOTD PRFIENTHR
| HADMIGOESHAE 38 PaIBNTHERM JKBADMYRMHBE D0 W atadmbinig,
CpaEHWTENEHEIA BHAMME CTROEHMA KNSTOK PESCTATENEHEE W ¥WEOTHEIX DRra-
HAIAOE (HE GUHORE AHANWIE TMCTONOMAYECRHY NPENApaToa},
HMeonanopanue pany axTopoe CRanks B DaFaMTIAN NRMIHAKOE (HA NpUMape
DACTEHAA, NONYHAHHBN B WKONbHOM KAGWHETE BHAONOrH n':.-"rér-l BETETATIAR-
HOM Pa3rHOEEHNA ).

MpoexTupyem

Co3gaHne NpeseHTauMe ¥ OOENEEE no TeMma «CpasHeHne xNetox Npokd-
PUOT! apxer, GakTepHi ¥ WwanoDaKTepuas.

Co3naHve NpE3sHTanMy ¥ OOEN80a HA Tesy «Pone pasnvyHes evoos PHE
B MpeLeCce BOIRMEROBEEHAR 03 H -

MexnpegMETHEFA NPoEXT (GMON0rAA, XUMKA, recrpagua) =Yonoews cpens:
Ha APEEHER 3esnes,

CO3naHve NPEZEHTALMM M QOKRA0E HA TemMy =JabGpHoHaAnEHOE H NOCTIM-
BOHOHANBHOE PAIBHMTAE PbIG W ardiibiaias,

COCTaEENEHHWE POOOCROEHDA CEOEN CaMBM | KPETEQCROYHEBINA NPOEET).
COI0aHME NPEISHTALAK ¥ CODDUWERWA HA TeMy «HACIBL0BAHME NpUIHAKOE
B MO8R CEMBE:,

Coafanie NEe3eHTau B 00RNana Ha TeMy «Ponk akTopos cpeibl 8 pai-
BT MEU3HAKDE ¥ DACTEHWE, NOMyYeHHEX MyTEM BEFSTHTHEHOM PE3MHO-
#EHWA: (IORMOCDOYHBA ID0EKT HA OCHORE SHANKIA GCHOBHOR W JON0NHH-
TENEHOA NUTEPATYPH W COBCTEEHHLE MCCNERDEAHMI).



10.

Mpuaowerme

Pewaem npobnemy

Kax cooTHOCWTCR TEopHA 88uoraHHoro BD3HWEHOEEHHA DPraHAYEcK N BMO-
NEKY 1, CNEO0BETEMNRHD, HUIHW HE JaMNe C TEODHAENA NaAHCNERMANT

Kax Enl oyraeTe, B HE DEa3HULE MEXOY NPaacTEENEHHAMN O CEM03aposae-
HHH 3#H3HY CRagHEEERDERIX yHEHRIX M TEDpHEHR a0WOreHHOND BO3HMEHDEEHWA
HHIHMT

CoBEpEMEHHEE NPEOCTABNSHWA O BOIHWEHOBSHMKM KNSTOK TONLED B PE3yib-
TATE OENEHHA BCTYTISNT B NROTUBONEYHME C NPEACTARASHAAMKE O BOEMOEHD-
CTH CAMOFEPIEOEHHA KNETOE B PEIYNSTATE MONEKyNADHON 3e0nouuin. Mos-
HO AW COBMESTHTE CTONE NEOTHEORSEYHMELIE NREOCTAENSHWAT

Kaxmm 00pa3zom B COBREMEHHOM MWPE EQ3MONHD CYLESCTBOEAHWME NPOES-
PHOTHHMECKWE | N0 ECEM NapamMatpas Gonee cOReplUISHHBDN 3VERDBOTIAYE-
CHME ENaTor?

Kax u3BacTHD, ¥ NOTOMEDE MOTYT NPOAENATEER WM HE NPOSENSTECA NEM3HE-
EH, MRMEEIWLMECH Y X poavTeneld. Kagnm obpasom MogRo O0BACHATE Mpo-
ABNEHWE ¥ NOTOMEDE NPUEHAKDR, DTCYTCTEVUWAL ¥ POAMTERSA T

HewabexHo NW NPpORBNEHWE HACNEOCTEEHHEX 3abonepaHuit y 4RNOBEES,
SCAM MABSCTHO, 4TO Y POQMTENEH BCTE MYTEHTHBIE MNEHRY

Boe nM QOMWHEHTHRE COMETHYECKME MYTAUMK O00R3TEARHO NPORERTGA
E BMOE NPpU3HEKE ¥ v HooUTENER? J80CHYRTE CEBOE MHEHIE.

Hawskwm npenkam 5—10 Teic. neT HEaan YOaNoce BERBECTH DonbLUOE KOnMYe-
CTHEO M0, SOMEWLHWE XMEOTHRIX W COPTOR KYALTYDRHBLE PACTEHWR. Kak um
ATO YEANDCs D83 3HEHWA OCHOB rEHaETHEM W CEnaklMn T

DugHuBEaEmM

MNpegcTAENEHRE SHTUHHBIE W CREOHEEEL0BEE YHEHRIX O CYLUHOCTA M BD3HKE-
HOBEHMW 3H3HH HA 3amne.

JxaseHMe TROpWK akaaemMuea A, M. OnapyHa B pasedTe NpegoTasnaHun
O BEOIHVIEHDEEHKMW EW3HK H3 Jemne,

DHaseHHe runoTasl -PHE-Mypas B BOZHMEHOBEHNK NERBRN SWNBLI OprE-
HH3MOE it pone pator akanamuka A, . CnuplHE B PE3EWTAN 3T FTMNoTe36l.
Ponk HYENSWHOBRIE EWMGCAOT B OOBCNEYEHMY NpOUBcCoB 00MEHE BELWLEBCTE
B OpraHW3ME.

BHa4eHHE CUMOMO38 B BOSHHUEHOBEHMN SYKADHOTHSECKD R KNETHI.

Fons 0fpE3osaHna CNEGUANMAMPOEAHHBX OTAENOE [(EOMNBPTMEHTOE] SyEa-
PHOTHHECKDHE ENETEH B NUBLIWUEHWA 88 SHERMETHYECKOTD MOTEHLMAaRS.
BHonorityecEyid CMBICH NMEHETHYECKOH WEEHTUHHDCTH ENSTOK MHOMDKEToN -
HOMI OpraHAanE.

BHE4EHWE FrEHETHHECKDA PETYIALMK MATOTHHECKDITD UMENE 1 SANPOrpamMaiE-
POBEHHOW KneToYHd rebend B ofecnaqadud CTPYETYPHOMD NoCTOAHCTES
OPTaHUaMa.

Buonormyeckmil casicn Medoda B ofacneqeqin NonoBord paamMHOEEHEA
W HACAEA0ESHWA NPUEHAEDE.

BHAHEHWE MEXEHHIMOE DENIALMK 3MEPHOHANLHOND DE3EWTHA: DETapMM-
HELMKA W 3MEDHOHENEHONA WHIY LMW,
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12.

13.

4.

DGnacTd NPUMEHEHWA ZEKDHDE HACNEODESHHA MPWIHAKOES, BRIABNSHHLN
I Menoenam 1 T. Mopradoe.

Bnuanme nefinaronpuatHe: BoanedcTedi GEETOROE CpeOs HA PAIEMTHE
CRFEHWMEME 1 NRORENREHHAE NPUIHRK0E.

FHAYEHWE METOOMYECKOND 1M BECCOIHATENEHOM OTOODE B MWEHW YENOse4e -
cearg obwacTea.

JOCTHHEHNA KNETOMHER TEXHONOMMA 11 FrEHETHHECKDN MHESHERNA ONA Yeno-
pEqaCKore ohwacTea.

Tembl 4N QUCKYCCHN

Fone cuMmBnoza 8 NpoUeccs BOIHMEHOEEHHA BU3HKW HA Jamna. BEcte nw
MpH3OHTANEHBIA NEPEHOC raHoDe? ECTe N1 HeoOxoquMocTs?

BHAYSHKUE ENETOYHEIE TEXHONOIWA B PAZEMTHH DENPOOYETHMEHOTD 1 TERANSE-
THHECKDID ENCHWROEEHWA. HeoSxoowmo N penpooysTiEHOS KROHWPOEd-
HUE?

TeHETHHECKME W HEMNEHETWHECEWE (INWMEHETUHECKME] MECAEHWIMEI HECHEN-
CTEEHHER GanezqHeil 4yenoceska. Yo BaxHea B PA3IBATHM 2abonesaHui —
HACREOCTESHHOCTE MAKW cpena?

Pone $akToposE Ccpaol NepEcro MoPROKE (BHYTRHOPTaHWEMEHHBIE Chak-
ToOpL] B onpegenseHud EHOTHNE DRpradyasma. BnvaeT nW ropsMoHaEnsHeR
hioH OfRFEHA3ME, HENHYWE COMATHYECKW, NAPA3MTAPHLE W MHEEELWMOHHRD
FaboneEaHA Ha NPOABMEHKUE HACNEOCTEEHHD O8yCNOBNEHHRIE MEVMIHAKOE
Y HENOBEKaT

JHaqveHwe DEKTOPOE DEPYEINMUER OpraHuEM Cpens HE PAZEWTHE NpUM3HE-
KOB M CEOACTE (MEXEHWMIM HEMETHEHDID BAMAHWA ANKOTONA, KYPEHWA 1 HBp-
EoTkoB). Mrpaar nu pons 4038 BpeqHOr Bo3neidcTEMA B pAZEUTHN deHaTH-
na? COXpaETHTE WKW OTKE3ATLEAT

EpvTadscEms Nnepuoasl B pPAZEMTHN DRrEHW3s0E. Hy:Ho nn NomMHATE O BpEn-
HElX ED30SACTEMAL HE PEIEMEANLUIMIECA OPraHusEmM B TE4EHWE ECEaro Nepryoag
PEIEMTAR, Ul Gyoyueid sMareps DOCTATOHHD BECTH CEOR BEKYRETHD BO BpE-
KA TAKNAAKH OCHOEHES DPrAHOE A CHOCTEM Nnoga?

TeHeTHHECKAR WHASHEPWA KSE CROCoS NoNyYSHKA OPraHWEMOE © HOELIBW
CEOWCTEAMM (rEHaTHYECKY ogduUUpOBEHHES ORraHuaMe]. BpeoHs vnu
None3He 0N\ IN0OP0ERA YENOIBEKE MEHSTHHECKW MOOMGHMUMpOEAHHEIE Npa-
OYEThI NIMTAHAA?

MamaTEW ANA y4eHuKa

Mamarsa N 1, 3Tans NOWCKS NYTER peweHna npofne s

Brimanenve npobname (NpOTWBOPEYMA MEEOY CTERHEM M HOBLIM GHEHMEM,
EOHPNMETA TOYSK 3PEHWA, CHTYEUMK HEONpaaenEHHOCT].

BrDEMEEHNE FANOTEAL PELEHWA MPoGnEMe.

MNpoesepea renoTess: BelfBop WMeTonoE, oTbBop WCTOMHWEDR WHEDDRMALWY,

MOMYHEHAE M MHTERNPETALMA PE3yNETATOE.

<
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MoOTEEpEARHKE WM MDOBEDHEHWE TUNDTES6L, MpH ONPoBEEEHHH —
BLaBAREHAE HOBOR NANOTE360,

MamaTea Ne 2, 3rans paBoThl Hag NPOEKTOM,

Lient NpoekTHON AEATENEHOCTH — COBAAHWE HOBOTD MATERHANBHOTD
HITH HERMATERMANBHOD NPOAYKTS

BhIGop TEMATHER.

Onpefansiie 3a0a4, KOTOPLIE HeoBXOAUMO DEWWTE 008 COAAHWE NDO0YE-
Ta.

MNNaHWPOBAHKE JEBATENBHOCTHA NO RWEHAKD 33034,

PaloTa Hajl NOOeEToM.,

CHPOpMNEHAE DEIYNLTATOR PaloTe,

MNpeseHTaLmMa NEoeETa.

MamaTea N 3, 3Tans NPOREAEHHA HCCNEROBAHMA,
Uens MoocnefoBaTENsCKON QEATENBHOCTH — COJAAHME HOBOMO IHAHWA

Bhifop TekMbl,

CnpafersHie IR0, KOTODsE HEOBROIEMO DeLWTh,

Bhl0BEWHEHME MNOTE I, NOAB0NSIHUER DELLMTE NOCTAANEHHBE T3N3
MNpoBepEa runoTess: Boifop MeTonos, OTHOp HMCTOYHUKDE HHOODMALMM,
MCMYSEHUE W WHTERNDETALUWA DeIvNETATOR,

CHPOpMNEHWE DeIVILTATOR PalTe,

AA0ATE pANoTh,

MamaTea N 4, HeKoTopoié KPUTERHN OUEHKH NPOSKTE M MOCCNEA0BAHMA

AHAYMMOCTE M SETYANEHOCTh TEMBL.
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