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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa v Havajla MAaTeMaTHYEeCKOTO aHaIN3a» SBIIAETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro oOIero oopa3oBaHus, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH 00ECIEeUrNBAET MHCTPYMEHTAIbHYIO 0a3y ISl U3Y4YeHHs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JpPYroil CTOpPOHBI, (HOPMHUPYET JOTUYECKOE MU aOCTPAKTHOE
MBIIIJICHHE OOYy4YaloIMXCsd Ha YpOBHE, HEOOXOJMMOM i OCBOCHUSI WH(DOpPMATHKH,
0OI11IeCTBO3HAHMSI, UCTOPHH, CJIOBECHOCTH W JPYTUX AMCHMIUIMH. B pamkax JaHHOTO
y4eOHOro Kypca oOydYaronivecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (GOpMyJIUPYeT CBOM IOCTHXKEHUSI B MaTeMaTUYECKOi opme.

Y4eOHblil Kypc anreOppl M Hadall MATEMAaTUYECKOTO aHaIHM3a 3aKjIaJIbIBA€T OCHOBY
JUTSl YCTIIIITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX
TEHACHLIUNA Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU, [TO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIb30BATH HMX
JUIsl JanbHENIero oopa3oBaHusi U B MOBCEIHEBHOM KU3HU. B TO ke Bpemsi OBIajcHUE
aOCTPAaKTHBIMU W JIOTUYECKHA CTPOTMMHU KOHCTPYKLUSMHU aiareOpbl U MaTeMaTUYECKOIO
aHallu3a pa3BUBAeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb,
JOKa3bIBaTh YTBEPXKACHHMS C TOMOUIBI0 HHIAYKLUWHW W PacCyXaaTb JeAYKTHUBHO,
UCITI0JIb30BaTh 0000IIEHNE U KOHKPETU3ALNIO, A0CTparupoBaHUe U aHAJIOrUIo, (popmMupyer
KpEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xone nzyuyenus yueOHOTo Kypca «Anredpa u Hayanza MaTeMaTHUYECKOIO aHAJIU3a»
oOyuJaromuecs: moJy4aroT HOBBIA OMNBIT PELIEHUS MPUKIIATHBIX 33]a4, CAMOCTOSATEIBHOIO
IIOCTPOEHUSI ~MAaTEMaTHYECKUX  MOJEJIE  pEaNbHbIX  CUTYyallMii, HWHTEpIpeTalnun
MOJIYYEHHBIX PEIICHUN, 3HAKOMSTCSA C MPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B
OpUpOAE, HAYKE U UCKYCCTBE, C BBIJAIOMIMMHUCS MATEMATHUYECKUMHU OTKPBITHSIMU U HX
aBTOPAMH.

VY4eOHbIil Kypc 00sajaeT 3HaUUTEIbHBIM BOCIUTATEIBHBIM MOTEHLIUATIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 yueOHbI MaTepuall, CIoCOOCTBYIOIUK (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M uyepe3 cnenupuky ydeOHOM [eATEeTbHOCTH, TpeOyrolen
IPOJOJKATEIPHON KOHUEHTPAMM BHHUMAHMS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 NOJIyYECHHBIN PE3yJIbTAT.

B ocHoBe meromuku oOyueHus anreOpe M HadajaM MaT€MaTUYeCKOro aHaiau3a
JICKUT IEATETIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHaln3a»
BBIJICJIEHBI CIEAYIOIINE COJEPKATEIbHO-METOIUYECKHE JIMHUM: «Hucaa U BBIYUCICHUSY,
«Dynkuu U rpadukm», «YpaBHEHUS W HEpaBeHCTBa», «Hadama maTeMaTHYecKOro
aHanu3a», « MHOXECTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE JIMHUN
W3y4yaloTCs Ha TPOTSHKEHUU JBYX JieT OOydeHHs] Ha YpPOBHE CpeaHEero ooOIIero
00pa3oBaHMsl, €CTECTBEHHO MAOMOJHSS APYr Apyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMu M pasfenamu. J[aHHbIM y4eOHBIM Kypc SIBISETCS WHTETPAaTHUBHBIM, MOCKOJBKY



o0benHsIeT B ce0e comep)kaHhe HECKOJIbKHUX MAaTeMAaTUYeCKUX AUCHUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIN3, TEOPHUs] MHOKECTB, MaTeMaTHYECKas
joruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJaJeBalOT BCE Ooyiee MIMPOKUM
MaTeMaTUYeCKUM  afnmapaTtoM, |y  HHUX  TOCIeoBaTelbHO  (GOpMHpYEeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJEIb pEalbHOM CHUTYalHH,
OPUMEHATH 3HAHUA, TOJNYyYEHHBIE MpPH M3YYECHUH YYEOHOTrOo Kypca, IJs PpEeHICHHS
CaMOCTOSITEIbHO  COPMYJIMPOBAaHHOM  MaTreMaTHYeCKOW  3aJadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopnepkarenpbHO-MeTOAMYECKass JUHUA «Yucia U BBIYMCICHUS»  3aBepllaeT
dbopMHpOBaHNE HABBIKOB MCIIOIB30BAHUSA JEHCTBUTEIBHBIX YHCEI, KOTOpOE ObUIO HA4aTo
Ha ypOBHE OCHOBHOTO 0o01miero odpaszoBanus. Ha ypoBHE cpemHero ooimero oopa3oBaHus
ocoboe BHUMaHHE yneiseTcss (HOPMHUPOBAHHIO HABBHIKOB PAllMOHAIBHBIX BBIYHCICHUH,
BKJIIOYAIONINX B ce0sl UCIOJIb30BAaHUE PA3TMUHBIX (POPM 3alucu 4Yucia, yMEHUE JelaTh
MPUKUJIKY, BBITIOJHITH MPUOJIMKEHHBIC BHIYUCIICHUS, OIICHUBATh YMCJIOBBIE BBIPAXKEHUS,
paboTath ¢ MaTeMaTUYECKHMMH KOHCTAaHTAMH. 3HAKOMbIE OOYy4YaloIIMMCS MHOKECTBa
HATYpPaJIbHBIX, LEJbIX, PAUUOHAIBHBIX W JCWCTBUTEIBHBIX UYHCEN JOMOJHSIIOTCS
MHO>KECTBOM KOMILJIEKCHBIX 4YHCeNl. B KaXIOM M3 3TUX MHOXECTB paccMaTpHUBAIOTCSA
CBOMCTBEHHBIE €My clielM(UUYECKUE 3aJaul U ONEpalliu: JeJIEHUE HALEeJI0, ONEPUpPOBaHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX YHCEN, OCOObIe CBOWCTBA pPAalMOHAIBHBIX MU
UPpALMOHAIBHBIX YHUCEN, apu(PMETHUYECKHE ONEpalMH, a TAaKXKE HW3BJICUEHUE KOpHS
HaTypaJbHOM  CTEIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucend.  bmaromaps
NOCIEIOBATEIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX YHCET W 3HAKOMCTBY C
BO3MOXKHOCTSIMH HMX TPUMEHEHHS [JIs peIIeHUs pa3nyHbIX 3amad  (popmupyercs
IpEeJCTaBICHUE O €AMHCTBE MAaTEeMAaTHKH KaK HayKd M €€ poJid B MOCTPOCHUHM MOJEJeH
peabHOr0 MUpa, MIUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3aLIUSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» pEaIU3yeTCsl Ha MPOTSKEHUU BCErO 00yUYEHUs
Ha YpOBHE CpeIHero ooOiero oOpa3oBaHus, MOCKOIbKY B KaxaoM pasnene [IporpaMmel
OPEeIyCMOTPEHO peIlIeHWe COOTBETCTBYIONIMX 3ahad. B pesynbrare oOyuarouiuecs
OBJIQJICBAIOT PA3JMYHBIMH METOJAAMH PEUICHHS pPAalMOHAIBHBIX, HWPPAlMOHAIBHBIX,
MOKa3aTEeNbHBIX, JTOTAPU(PMHUUECKHX W TPUTOHOMETPHUECKUX ypaBHEHUH, HEPABEHCTB H
CHUCTEM, a TakXe 3aJay, cojepkamux napameTrpbl. [lomydyeHHblE yYMEHHS HIMPOKO
UCIOJIB3YIOTCSL IPU UCCIENOBaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, NMPU PELICHUU
OPUKIAAHBIX 33/lad W 3a/lad Ha HAaxOXXJEHWE HauOOJIBIINX W HAWMEHBIIWUX 3HAYECHUU
bynkuuu. JlaHHasi conep:kaTelbHasl JIMHUSA BKJIOYAeT B ceOsl Takke (OpMHUpPOBAHUE
YMEHHHA BBIMOJNHATH pacu€Tel 1Mo Qopmynam, mpeoOpa3oBaHUs pPalMOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKCHUH,
COJIepIKalINX CTENEHU U JiorapudMel. braronaps n3ydeHuro airedpanyeckoro Marepuana
OPOUCXOANUT JalIbHEHIIee pPAa3BUTHE aJTOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIICHHUS
oOyuarommxcsi, GOPMUPYIOTCS HABBIKA JICIYKTHUBHBIX PACCYXKICHUM, padOThl C



CHUMBOJIbHBIMH (D OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUIE
pPaBEHCTB W HEepaBEHCTB. Anredpa npezsiaraet 3pGeKTUBHbIE HHCTPYMEHTHI JIsl PEIICHUS
NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HalAJHO JEMOHCTPHUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepkarenpbHo-MeToanueckas TMHUs «DyHKIMN U rpaduKm» TECHO MeperieTacTcs
C JpYrMMH JHUHUSIMH Y4Y€OHOro Kypca, IIOCKOJbKY B KAaKOM-TO CMBbICIE 3a4aéT
NOCJIEIOBATEIbHOCTh M3Y4YEHHUs Marepuana. M3ydeHue CTENeHHOW, I0Ka3aTelbHOM,
JorapuMUYECKOH W TPUTOHOMETPUYECKUX (DYHKIUNA, HUX CBOHUCTB U TpaduKoOB,
UCIIOJIb30BaHUE (YHKIMM [ pelieHus 3ajad U3 APYruxX Y4YeOHBIX NpPEeIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KAK C MAaTEMAaTHUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHuE yAenseTrcsa (HOPMHUPOBAHHUIO
YMEHUSL BBIpaXaTb (OPMyJNIaMH 3aBUCUMOCTH MEXIy pa3IuYHbIMU BEJIUYHHAMM,
UCCIIEIOBaTh IMOJyYeHHble (QYHKIUM, CTPOMTh UX TIpaduku. Marepuan 3Toi
COJICpXKATEJNIbHOM JIMHWM HAlEJIEH Ha pa3BUTHE YMEHUM M HABBIKOB, I103BOJIIOIIMX
BBIPQKATh 3aBHCHUMOCTH MEXIYy BEIMYMHAMU B pPa3IUYHOW (opMe: aHAIUTHUYECKOM,
rpaguueckoil u ciaoBecHo. Ero m3zydyenue cnocoOCTBYeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIMH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHUA «Hagama maTemMaTH4ecKOro aHaiau3a»  IIO3BOJSET
CYIIECTBEHHO pAacIIMpUTh KpPyr KaK MaTeMaTH4YEeCKUX, TaK M IPHUKIAJHBIX 3a]ad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK Yy HHX MOSIBJISIETCS BO3MOYKHOCTh CTPOUTH I'paduKku
CJIOKHBIX (PYHKUHUU, ONMPEAENATh UX HAauOOJBIINE U HAMMEHBIINE 3HAUYEHUS, BBIUUCIATH
wiomanu Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEeHHs IpoieccoB. [laHHas
coJiepKaTesbHAs JIMHKUSI OTKPBIBA€T HOBBIE BO3MOXKHOCTH IOCTPOEHUS MAaT€MAaTHYECKHX
MOJIEJIEN peabHbIX CUTYyAlUi, O3BOJISIET HAXOAUTh HAWTydlllee PEIIEHUE B IPUKIIAIHBIX,
B TOM 4YHCJIE€ COLUMAJbHO-DKOHOMHYECKHMX, 3a/ladyaX. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOro aHajdu3a CHOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (QopMajbHO-
JOTMYECKOTO0 M KPEaTUBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUI pacno3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMAaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyyaronecs: y3HatoT
O BBIIAIOIIMXCS pe3ynbTaTax, MOJIYYEHHBIX B X0/1€ PA3BUTHSI MAaTEMAaTUKHU KaK HAyKHu, U 00
UX aBTOpax.

CopepxarenbHO-MeTOAMYECKass JIMHUA «MHOXECTBa M JIOTMKa» BKJIKOYAET B ceOs
AJIIEMEHTBI TEOPUM MHOXKECTB W MATEMaTUYECKON JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE
IPEACTABICHNUS] NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA M IPEAJIararor
HauOoJiee YHUBEPCAIBbHBIM S3BIK, OOBEAMHSIONIMN BCE pa3Aeiibl MaTeMaTHKU M €€
PUIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATUUECKHUE TUCHUIUTMHBI U UX MIPUIIOKEHUS B
enuHoe 1enoe. I[loaTromMy BakHO JaTh BO3MOXKHOCTH OOydYaromieMmycsi IOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHON MAaTEMAaTHKHM M HMCIOJIb30BaTh €ro IS
BBIPAKEHHSI CBOMX MBICJIEH. JIpyrMM Ba)KHBIM NPU3HAKOM MAaTEMATUKH KaK HAyKH CIEAyeT
MpU3HATh CBOWCTBEHHYIO €Ml CTpPOrocTh OOOCHOBAaHUM W Cl€OBaHUE OMNpPeACIEHHBIM



NpaBWJIaM ITOCTPOCHHSI JOKa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYECKOU
JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYSCKOTO MBIIIUICHUSI 00yUYaIONIUXCS, TTO3BOJIICT UM
CTPOUTH CBOHM PACCYXKJCHHS Ha OCHOBE JIOTHYCCKHX IpaBWI, (DOPMHPYET HaBBIKH
KPUTHYECKOT'O MBIIIICHHUS.

B yueOHOM Kypce «AireOpa M Hayalla MaTeMaTHYCCKOTO aHA/IM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMAaTHYECKOTO MOJICIIMPOBAHMS, KOTOPbIE TPHU3BaHbI CIIOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB ITOCTPOCHHSI MOJICIICH PEaTbHBIX CUTYAIlN, UCCIICOBAHHS ITHUX
MOJIEJICH ¢ MOMOIIBIO amapara aareOpsl ¥ MaTEMaTHYECKOI'0 aHajln3a, HHTEPIpPETaI[H
HOJyYEHHBIX Pe3yabTaTOB. Takue 3a1aHus BIUICTCHBI B KKIBIH U3 pa3/IeiioB IPOrPaMMEI,
IIOCKOJIbKY BeCh MaTepHall y4eOHOro Kypca IIHPOKO HCIOJb3YETCS JUIS PEIICHHS
NPHUKIATHBIX 3a71ad. [Ipy pemeHur peajbHBIX NPAKTHUYSCKHUX 337a4  00ydJaromuecs
Pa3BHBAIOT HAOJIOIATEIIBHOCTh, YMCHHE HAXOJHWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3HPOBATh MpodieMy. [[esTenbHOCTh 0
(OpPMUPOBAHNIO HABBIKOB PEUICHUS MPHUKIATHBIX 3a/ad OpPraHM3yeTCs B IIPOIECcCe
U3YYCHHUS BCEX TeM y4eOHOro Kypca «AyreOpa U Hadajga MaTeMaTHYECKOTO aHATH3ay.

Ha wusydenme ydeOHOro Kypca «AireOpa M Hadajga MaTeMaTHYCCKOTO aHaJIM3a»
otBoauTcs 272 4daca: B 10 xmacce — 136 yacoB (4 yaca B Heaemo), B 11 kmacce — 136
qacoB (4 4aca B HEJIEJIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonansupie  umcina. OOBIKHOBEHHbIE W JCCATHUYHbIE JApPOOHM, TPOLIEHTHI,
OeckoHeuHble nepuoanueckue apodu. [Ipumenenue npoOeil U MPOLEHTOB IJsl PEHICHUS
MPUKIIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICl 3HAHUW U PEaJIbHOM KU3HMU.

JleicTBUTENBHBIE  YHCIIA. Panmonaneubie U UppalMOHAJIBHBIE  YHUCIIA.
ApudmeTnueckue omepanuu ¢ ACUCTBUTEIBHBIMU YHCIaMU. MOJIyib JEHCTBUTEIHLHOTO
yucia u ero cBorcrtBa. [IpuOnmkEHHbIE BBHIYMCICHUS, TIPABWIIA OKPYIJICHUS, IPUKUIIKA U
OIIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenmbiM nokasarenemM. bunom Herorona. Mcenonp3oBanue noaxoasuiei
dopMbl 3amUCH  JEHCTBUTEIBHBIX 4YHCENI JUIS PpEIIEHUA MPAKTUYECKUX 3a1ad |
IIPEACTABIICHUS TAHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CrerneHp ¢ paMOHAJIBHBIM IIOKA3aTelIeM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapudm yucna. CoiicTBa jorapudma. JlecaTHuHbIE U HATYpaJIbHbIE JOTrapU(PMBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC YMCJIIOBOIO apryMeHTa. APKCHUHYC, ApKKOCUHYC
Y apKTAHI'€HC YHUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUS U YpaBHEHUS-CIEACTBUS. HepaBeHCTBO, pellieHre HEPABEHCTBA.

OCHOBHBIE METOJIbl PpELIEHUS LEeNbIX M JAPOOHO-pAallMOHAIBHBIX YpaBHEHUH H
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM MEPEMEHHOM. JleseHrne MHOTOWIeHA Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousiens! ¢ uensimu ko3¢ puurentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCHOBBIX BBIPAKEHUM, COJIEPKAIINX CTENIEHU U KOPHH.

HNppanmonaneHpie ypaBHEHHs. (OCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX
YPaBHEHUM.

[Toka3atenbHble  ypaBHEHHMs. (OCHOBHBIE METOABI  PELICHHS  IOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl pPEIICHUs JOrapuGMUUECKUX
YpaBHECHUM.

OcHoBHbIE TpUroHOMeTpuueckue ¢opmyibl. [Ipeodpa3oBaHrne TPUTOHOMETPUUECKUX
BbIp@)XCHUN. Perenne TpuroHoMETpuYECKUX ypaBHEHUN.

Pemienue cucteM JMHEWHBIX ypaBHEHUMU. Martpuna CUCTEMBI JIMHENHBIX YPABHEHUMU.
Onpenenutens MaTpUIlbl 2X2, €r0 TE€OMETPUUYECKUI CMBICI M CBOWCTBA, BBIUHUCIICHHE €T0
3HAYECHUS, NIPUMEHEHHUE ONPENENUTEN Uil PELICHUS CUCTEMbl JIMHEHWHBIX YpPaBHEHUMU.



Pemenne npukitaHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUW. MccnenoBanue
MTOCTPOCHHOW MOJENM C MMOMOILBIO MAaTPUIL U ONPEICITUTENEH.

[locTpoeHne MaTeMaTUYECKUX MOJEIEN PEAIbHOW CUTYallMU C MMOMOILIBIO YPAaBHEHUM
Y HepaBeHCTB. [[pruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

®OyHKIus, cmocoObl 3aaanus GyHknun. Bzaumuo obpatabeie dhyHknmn. Kommosuius
byukui. ['paduk pyHkiun. InementapHbie mpeoOpazoBanus rpaduKoB QyHKITUH.

OO6sactb ompeneneHuss U MHOXKECTBO 3HaueHuM QyHkiuu. Hymu  dyskumm.
[IpomexyTku 3HakomocTostHCTBA. YE€THbie U Heu€THble ¢GyHkuu. [lepuoanueckue
dbyaknun. [TpoMexyTku MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl 1 MUHUMYMBI (DYHKITHH.
HauGospiee u HaumMeHbl1ee 3HaueHus1 (PYHKIMHA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTUyHass W  JpOOHO-NMHEWHas  (QYHKIUU. JIEeMEHTapHOe
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (QyHKIUS ¢ HATypaJIbHBIM U I1I€JIbIM TMOKa3atesieM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0i cTeneH! KaK (QyHKIMK 0OOpaTHOM CTENEHHU C HATypajJbHbIM
ITOKA3aTEIIEM.

[lokazatenbHass u Jorapudmuueckass ¢GyHKIMM, WX CBOMCTBA U  Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pelieHUs ypaBHEHUM.

TpuronoMmerpuueckass OKPY>KHOCTb, OINpPEEICHUE TPUTOHOMETPUUYECKUX (YHKIUH
YUCJIOBOTO apryMEHTa.

OyHKIIMOHAIbHBIE 3aBUCHUMOCTH B peajbHBIX Tpolieccax u siBleHusx. [paduku
pEAIBHBIX 3aBUCUMOCTEMN.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIE0BATEILHOCTEN. Meton
MaTeMaTHYECKOW WHIAYKIMM. MOHOTOHHBIE W OTPAaHUYEHHBIE IOCJIENOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHSI MATEMaTHYECKOTO aHaIN3a Kak aHalin3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreomMeTpuyeckas mporpeccur. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma O€CKOHEUHO YOBbIBalOIIEH T€OMETPUUECKOM
nporpeccuy. JIMHEWHBI M JKCIOHEHIHMANbHBIM pocT. Yucno e. Dopmyna CIOXKHBIX
IPOLIEHTOB. [CnoNb30BaHUE MPOrPECCUM Ui PELUICHUS PEANBbHBIX 3aad IPUKIAJTHOTO
xapakrepa.

HenpepriBable QyHKIMM ¥ WX CBOMCTBA. Touku pa3pbiBa. ACHUMNOTOTHI TpadukoB
¢bynkuuii. CBoHcTBa (QYHKIMN HENPEpbIBHBIX Ha OTpe3ke. MeToJ HWHTEpBajoOB I
peleHust HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPEPhIBHBIX (YYHKITUHN 11 pEILICHUS 3a]1ay.

[lepBass u BTOpass mnpousBoaHble GyHKIHH. OmnpenencHue, TeOMETPUUECKUN U
(bu3MYecKuil CMBICT TPOU3BOTHON. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoanbie dnmeMeHTapHBIX (yHKIMA. [Ipow3BogHAas CymMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMIO3ULIMK (yHKITHIA.



MHokecTBa M JIOTHKA

MHoXecTBO, onepanyy HaJ MHOXKECTBAMH M HMX cBocTBa. [lmarpammbsl Oinepa—
Benna. IlpumeHeHne TEOPETHKO-MHOKECTBEHHOIO ammapara Uil OMMCAaHUsA PEATbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 33]1a4 U3 IPYTUX y4EOHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaT€MaTH4YeCKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

11 KIJACC

Yucsia v BbIYMCIEHUS

Harypanshbie u nensie yncna. [I[puMeHeHuEe NMPU3HAKOB JEIUMOCTHU LENBIX YHUCET,
HauOonbpIui oOnui aenutens (nanee — HOJl) u HaumeHnbiee ob1iee kpaTHoe (manee —
HOK), octaTkoB o Mojyito, airoputMa EBkinaa nsisg penieHus 3a1a4 B HEIbIX Ynciiax.

KoMmmnekcuble yucna. AureOpanueckass W TpUTOHOMETpHUuYecKas (OpMblI 3aluch
KOMIUIEKCHOTO 4uciia. ApuMeThyeckue omnepanud ¢ KOMIUIEKCHBIMM — YHCJIAMHU.
N300pakeHre KOMIUIEKCHBIX YMCEI Ha KOoopJauHaTHOM 1miockoctu. dopmyna Myaspa.
KopHu Nn-oii creneHu W3 KOMIUIEKCHOTO 4ucia. [IprmMeHeHne KOMIUIEKCHBIX YHCEN IS
peteHust GU3NYECKUX U TEOMETPUYECKUX 3a/1ad.

YpaBHeHMS U HEPABEHCTBA

CucrteMa M COBOKYNHOCTb YpPaBHEHUW W HEPABEHCTB. PaBHOCWUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHM C MOMOIIbIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS TTOKA3aTEIbHbBIX U JIOTapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJABl PELICHUS] CUCTEM M  COBOKYIIHOCTEH  pallMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUUECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamH.

[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTUUECKUX 3a71a4 U
3a/1a4 U3 Pa3IMYHBIX OOJACTEN HAYKW W PEAJIbHOW KU3HU, WHTEPHPETAlUs MOTYyYEHHBIX
pe3yJIbTaTOB.

DYyHKIUHN U TPaPUKH

['padux xomnozunuu pyukiuii. ['eomerpuyeckne o6pa3bl ypaBHEHHI U HEPABEHCTB
Ha KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKHU.

['padrueckne MeTOnBI pereHus: ypaBHEHHH W HepaBeHCTB. [ paduueckue MeTonbl
peleHus 3a71a4 ¢ mapaMeTpaMu.

Ncnonb3oBanue rpadukoB GyHKIUN IS UCCIIEIOBAHUS TIPOILIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT TPHU PEHICHUH 3a/lady U3 APYTUX y4eOHBIX MPEIMETOB U pPEabHOMN
KU3HU.



Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHrne NPOM3BOAHON K HCCIEAOBaHWIO (YHKIMHA HAa MOHOTOHHOCTh W
sKkcTpeMyMbl. HaxokieHne HauOOJIbIIEr0 MW HAaWMEHBIIEr0 3HAYEHUN HENMpepbIBHON
GyHKIHUU Ha OTpPE3Ke.

[IpuMeHeHnEe TPOU3BOJHOM NI HAXOXKICHUS HAWIYUYLIEro PEUICHUS B MPUKIAIHBIX
3ajavax, Ui ONpeAeNeHUs] CKOPOCTH U YCKOPEHHs mpolecca, 3aJaHHOro (popMyIol miu
rpaduxom.

[lepBooOpa3zHas, OCHOBHOE  CBOMCTBO  IMEpPBOOOpA3HBIX. [IepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEpPBOOOPA3HBIX.

HNuTerpan. ['eoMeTpruyeckuii CMBICT HHTErpaia. BeluuciieHue omnpenesi€éHHOro
uHTerpana no popmyne Herotona-JleiOuua.

[IpumeHneHnue wHTErpana g HaxOXKIEHUS IUIOIMAJed IUIOCKUX (puryp u oO0bEMOB
Ir€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHIMaNbHBIX  YpaBHEHUH. Maremaruueckoe
MOJIEJIMPOBAHUE PEATIBHBIX MPOLIECCOB C MOMOIIbIO AU(P(HepeHIMaTbHBIX YPABHEHHIA.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUYEBHOI'O KYPCA «AJITEBPA U
HAUAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBINM YPOBEHB) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMK OO0Yy4alolIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCUHCKOrO OOIEeCTBA, MPEJACTABICHHE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, TPOIEAYP TPaXTAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX QYHKIMAMU U Ha3HAUCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW MACHTUYHOCTH, YBaXKECHHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCHUMCKOM MAaTE€MaTHYE€CKON UIKOJIBI,
UCITIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKW U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OY/IyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIHOYAas OCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, PEIICHUW, PACCYXIECHUW, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTUYeCKHUE 3HAHUS B HHTEpecax
3I0POBOTO U O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 370POBBIO
(3mopoBO€ TMTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH U OTAbIXa, perysspHas
dbu3nueckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE TMPHU 3aHSATUSAX CIOPTUBHO-
03JI0pPOBUTEIBHOM IEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH TPYAOJIOOUs, MHTEPEC K Pa3TuIHBIM
chepam mpodeccHOoHaNBbHON ESITENIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOM u €€
NPWIOKEHUSIMA, yYMEHHE COBEpPIIAaTh OCO3HAHHBIM BBIOOp Oynymiei mpodeccuu u
pear30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTHYECKOMY OOpa30BaHUI0 W CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEU JKU3HH,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUWU MPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HaIpPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:



c(hOPMHUPOBAHHOCTh IKOJOTUYECKON KyIbTYPhI, IOHUMAHUE BIIUSHHUS COIMAIBHO-
HKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOJHON M COLMAIBHOU Cpe/ibl, OCOZHAHUE
IO0ANTBHOTO  XapakTepa JKOJOTHYECKUX MpoOJieM, OpHUEHTalHs Ha NPUMCHCHHE
MaTeMaTHYCCKMX 3HAHWUW JUIS pEIICHHS 3a7ad B 00JIaCTH OKpYXKalollel Cpelbl,
MJIAHUPOBAHUE TMOCTYIKOB M OICHKM HMX BO3MOXKHBIX IMOCIEACTBHM JJISI OKpY’Karomien
cpesl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAyKH W OOIIECTBEHHOM MPAaKTUKH, MOHUMAHHE MAaTeMaTHYECKOM HAyKH Kak
chepbl 4eIOBEUYECKON AEATEILHOCTH, ATANOB €€ Pa3BUTHUA U 3HAYMMOCTU JJIS Pa3BUTHS
IMBWIN3ALMK, OBJIAJICHUE S3bIKOM MAaTEMAaTHUKA W MAaTeMaTUYECKOM KyJbTYpOH Kak
CpeACTBOM ITO3HAHUS MUpa, TOTOBHOCTD OCYILECTBIISITh MIPOEKTHYIO 5
HCCIICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jiornyeckue 1eiicTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHYECKUX OOBEKTOB,
HNOHATUN, OTHOIIEHMH MEXIYy MOHATHUAMH, (OPMYJIUPOBATH ONPEACICHUS IOHSATH,
YCTaHaBIMBAaTh CYIECTBEHHBIN MPU3HAK KJIacCU(pHUKALUU, OCHOBAHUS JUJIs1 0000ILIEHUS U
CpaBHEHUS, KpUTEPUH MPOBOJAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BBIBATH CYKIECHUSA: YTBEPIAUTEIbHBIE U
OTpULIATENbHBIEC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIITH MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOPEYMS B
dakTax, TaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUAX, MPEJIaraTb KPUTEPUH JIJISI BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JienaTh BBIBOJBI C UCIOIb30BAHUEM 3aKOHOB JIOTUKH, NE€IYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTE CAaMOCTOATENBHO JIOKAa3aTElNbCTBA MATEMAaTUYECKUX YTBEPKIACHUMI
(mpsiMble ¥ OT MPOTUBHOTO), BBICTpaMBaTh ApPryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHS U BBIBOJIbI;

BBIOMpATh CIOCOO pelleHusi yueOHOM 3aqauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauboJjiee MOAXOASAIMIUNA € y4ETOM CaMOCTOATEIBHO BBLICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh  BOIPOCHl  KaK  HCCIEAOBATENIbCKUM  HMHCTPYMEHT  TO3HAHUS,
dbopMyIUpoOBaTh BOIPOCH], (UKCUPYIOIIUE MNPOTUBOpEUYHE, MPOOJIEMYy, YCTaHABIUBAThH
HCKOMOE€ U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;



MPOBOJUTH CaMOCTOSATEIBHO CIUIAHWUPOBAHHBIM SKCHEPUMEHT, HCCIEAOBAHHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTWYecKoro OOBbEeKTa, SBJICHUS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 0ObEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOATENbHO  (PopMylIHpoBaTh O00O0OIIEHHWS U BBIBOJBI IO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOICHUSI, UCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCThH IMOIYYEHHBIX
pPE3YyIABTATOB, BHIBOJIOB U 000OIIECHUIA;

NPOTHO3UPOBATh  BO3MOJKHOE  pa3BUTHE Ipollecca, a TaKXKE BbIJBUTATh
MPEATNOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATDH JIepUIMTHI HHPOPMAIIMHU, JaHHBIX, HEOOXOAUMBIX JJII OTBETAa HAa BONPOC U
JUISl pELIEHUS 3a/1a4u;

BBIOMpAaTh WH(GOPMAIMI0 M3 HMCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIMW3UPOBATH,
CUCTEMATU3UPOBAaTh W MHTEPHPETUPOBATh HH(OPMALMIO PA3NUYHBIX BUIOB U (hopm
IIPE/ICTABIICHNUS;

CTPYKTYpPUpPOBAaTh HH(OpMALMIO, TMPEACTABIATH €€ B pa3du4yHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh HAJIEXKHOCTh MH(OPMAIMU IO CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiCTBUA

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKAECHHS B COOTBETCTBUU C YCJOBHSIMH U
HEeJSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUYKY 3pPEHHS] B YCTHBIX U
NUCbMEHHBIX TEKCTax, JAaBaTh MOSCHEHHUS MO XOAY pEUIeHUs 3aJaud, KOMMEHTHPOBATH
MOJIyYeHHBI PE3yNbTaT;

B XoJe OOCYyXJeHHs 3aJlaBaTh BONPOCHl IO CYIIECTBY OOCYXAaeMON TEMBI,
npo0JsieMbl, pelraeMol 3aJaud, BBICKA3bIBaTh WJEH, HAlIEJCHHbIE HA MOMCK pELICHUS,
COMOCTaBIIATh CBOM CYXKJEHHUS C CYXICHHSIMH JPYIMX YYaCTHHUKOB JHUaliora,
0oOHapyKMBaTh Pa3au4yve M CXOJCTBO MO3ULIUHA, B KOPPEKTHOU (popme (popMynHpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaTbl PELICHHsS 3aJaud, >3KCHEPUMEHTA, MCCIIEIOBaHNUs,
POEKTa, CAMOCTOSITENIbHO BbIOUpaTh (hOpMaT BHICTYIUICHHSI C YYETOM 3aJa4 MPE3eHTAUU
U 0COOEHHOCTEH ayAUTOPHUHU.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a]a4H, BHIOUPATh CIIOCOO PEIICHUS ¢ YUETOM
UMEIOITUXCS  PEeCYpCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:



BJIa/IeTh HABBIKAMH TO3HABATENBHOM pediekcun Kak OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUA M  MBICIUTENbHBIX MPOLECCOB, HX PpPE3yJbTaToB, BIAJETh Croco0aMu
CaMONPOBEPKH, CAaMOKOHTPOJII IMpollecca M pe3yjbTaTa pEIICHHS MaTeMaTHYeCKOU
3aJ1a4y;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTh IPU PEIIECHUU 33]]a4l, BHOCUTb
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaWICHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEIU M YCIOBUSAM, OOBICHATH NPUYHHBI
JOCTUKEHUS] UJIM HEOCTHXKEHUSI PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOUTh OIUIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbLHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHJIMBUAYaTbHOU pabOTHI
IpU pEelIeHUN y4eOHbIX 3a7a4, IPUHUMATh 1€JIb COBMECTHOU JESITEIbHOCTH, IIIAHUPOBATh
OpraHM3alMl0 COBMECTHOM paboOThl, paclnpenensTh BUAbBI paboT, JAOroBapUBaThCH,
00CYXKJaTh MPOIECC U Pe3ybTaT paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TIPYNNOBBIX QopMax paboTsl (0OCykJIeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» W UHBIE), BBITIOIHATH CBOIO YaCcTh pabOTHI U KOOPAUHUPOBATH CBOH
JEHCTBUS € IPYIMMH YJ€HAaMU KOMaHbl, OIIECHMBATh Ka4eCTBO CBOETO BKJIA/Ja B OOLIMI
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy o0yuenus B 10 kiiacce o0yyaromuics MoiayyuT CIEIYIOUUE TPEIMETHbBIE
pe3yJbTaThl MO OTACJIBHBIM TeMaMm paboueil mporpaMmbl yueOHOTro Kypca «Ajredpa u
Hayajga MaTeMaTU4YEeCKOr0 aHAIN3a»:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJIHO  OIEpUPOBATHh  MOHITUSMH: pallMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoandecKkasi ApoOb, MPOIEHTHI, UPPAIMOHATIEHOE YUCIIO0, MHOXKECTBA PAIlUOHATBHBIX U
JIEUCTBUTEIBHBIX YUCEI, MOJYJIb JEHCTBUTEIILHOTO YHCIIA;

OPUMEHATh ApoOU M TIPOIEHTHI NJIsi PEUISHUs MPUKIAHBIX 3a]ad U3 Pa3TuYHBIX
OTpacjer 3HaHUN U PEaJIbHOM )KU3HU;

MPUMEHSThH TPUOIMKEHHBIC BEIYUCIICHUS, TTPABUIIa OKPYTJICHUS, TPUKUIKY U OIICHKY
pe3yabTaTa BEIYMCICHUM;

CBOOOJTHO OMEPUPOBATH MOHSATHUEM: CTEMEHb C IEJBIM IOKAa3aTelieM, MCIOJIb30BATh
MOAXOSIIYI0 (DOPMY 3alUCH IEUCTBUTEIBHBIX YUCEN JUIsl PEIICHUS PAKTUICCKUX 3a7a4
Y TIPECTABIICHUS TaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(DMETUUECKUN KOPEHb HATYPAJIbHOM CTEIIEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKA3aTEeJIEM;

CBOOOJTHO OMIEPHPOBATH MOHATUSMU: JOTApU(PM YHCIIA, TECITHUYHBIE U HATypaJTbHbBIE
JorapudMsl;



CBOOOIHO OMEpPUPOBATh MOHITUSIMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YHICIIOBOTO apTyMEHTa,

ONEPUPOBATh TMOHITUSIMH: AapPKCHHYC, AapPKKOCHHYC W apKTaHT€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OMNEpPHpPOBaTh TMOHSATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPABHEHUS U YPaBHEHUS-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

MPUMEHSTh Pa3IUYHbIe METObl PEIICHUS PAIIMOHATBHBIX U JPOOHO-PAIIMOHATBEHBIX
ypaBHEHUH, MPUMEHSTh METO]] MHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: MHOTOUYJIEH OT OJHOW MEPEMEHHON, MHOTOUJIEH
C HenbMH KO3 (UIIMEHTaMH, KOPHH MHOTOYJICHA, MPUMEHATH JeJIEHHe MHOTOWICHA Ha
MHOTOYJICH C OCTaTKOM, TeopeMmy be3y u reopemy Buera amns pemenus 3aaay;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIIa,
OIpeAEIUTENb MAaTPULIBI 2 X 2 U €ro reOMETPUYECKHI CMBICI, MCIIOIb30BaTh CBOMCTBA
ompeAenuTens 2 X 2 A BBIUMCICHHUS €r0 3HAYEHHS, MPUMEHITh OMPEASTUTETH IS
pElIeHHsT CHUCTEMbl JIMHEWHBIX YpPaBHEHHUU, MOJEITUPOBATH pEalbHbIE CHUTYallud C
MOMOIIBI0 CHCTEMbI JIMHEHHBIX YypaBHEHWH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
OMOUIBIO MaTPUIl ¥ ONPEEIUTENEH, UHTEPIPETUPOBATH MOJTYUEHHBIN PE3ybTaT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI TpeoOpa30BaHUsl BhIPAKEHUM;

BBITIOJHATh TMPEOOpa30BaHMUS YHCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEHNEHH C
paIoHaIbHBIM TTOKA3aTEeNIeM;

WCIIOJIb30BaTh CBOMCTBA JorapumMoB i MpeoOpa3oBaHus JOTapu(hMUUECKUX
BBIPAKCHU;

CBOOOIHO  ONEpUPOBaTh MOHATHSAMH: HppallOHalbHbIE, IIOKa3aTeJIbHbIE U
JorapuMuyuecKkre ypaBHEHUS, HAXOIUTh HMX PEIICHUS C TOMOIIBI0 PaBHOCUIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMyJbl JUid TpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHI;

CBOOOIHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHUE, MPUMEHSTH
HeoOXoaumble (QOpPMyJBl ISl  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YPaBHEHMUI;

MOJICIUPOBATh pPEAbHBIE CUTYallUd Ha S3bIKE aiareOphbl, COCTABIISTH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA MO YCJOBHIO 3aJlayM, HMCCIEAOBaTh IMOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM armapaTa anreOpsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUpPOBaTh MOHATHSAMH: (DYHKLIHS, CHOCOObI 3adaHus (YHKIUH,
B3aMMHO OOpaTHbIe (QYHKIIUU, KOMMO3UIUA (DYHKIHUHN, Tpaduk (YyHKIMH, BBIOJHATH
aJIEeMEHTapHbIE peoOpa3oBaHus TpaduKoB GyHKITUH;

CBOOOIHO OTMIEPHPOBATH MOHATHIMH: 00JIACTh OMpPENEICHUSI U MHOXKECTBO 3HAYCHUI
byHKIHUA, HYJIA QYHKIIMH, POMEKYTKH 3HAKOITOCTOSTHCTBA,;



cBOOOHO OMEPUPOBATH MOHATUSAMU: YETHBIC U HEUETHBIE (DYHKIUH, IEPUOAUYECKUE
(GYHKIINH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMbl 1 MUHUMYMBI (DyHKITUH,
HauOoJIbIlIee M HAUMEHbIIIee 3HaUeHNEe (YHKITUN Ha TPOMEKYTKE;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CTENIEHHAs (YHKIUS C HATypajIbHBIM U LIEJIBIM
nokasarenemM, rpauk cTeneHHOW (YHKIUM C HATypaJbHbIM M LEJIbIM IOKa3aTeleM,
rpaduk KoOpHS N-0 cTenmeHW Kak (YHKIUU OOpaTHOM CTENEeHHM C HaTypalbHBIM
II0Ka3aTeseM;

ONEPUPOBATh MOHATUSAMU: JUHENHAsI, KBaJApaTU4Has U JPOOHO-IMHEWHas (PyHKINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOEHHUE UX TPaPUKOB;

cBOOO/IHO ONEpPUPOBATh MOHATHAMM: MOKa3aTeabHas U jJorapudmuueckas QyHKIUH,
UX CBOMCTBA M rpa(Ku, UCIIOIB30BATh UX TpapuKu JJis PELICHUS YpaBHEHUI;

CBOOOJHO  ONEpUPOBATh  MOHATHSAMHU:  TPUTOHOMETPHYECKAs  OKPYKHOCTb,
oIpeziesIieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (GyHKIUN IS MCCIEAOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH
IpU PELIEHUU 3a/ad U3 JPYruxX Y4YEOHBIX NPEIMETOB U PEANbHOW >KU3HH, BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMUNHAMU;

Hauyana MaTeMaTH4eCKOro aHajam3a:

CBOOOIHO  ONEpUPOBaTh MOHATHAMH: apumeTuyeckas U TIeOMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIlas TIeOMETpUYECKass MpPOrpeccHsi, JMHEHUHBIA U
HKCIIOHEHIUAJBHBIM POCT, (OpMysa CIOXKHBIX IPOLIEHTOB, MUMETh MPEJACTABICHUE O
KOHCTAHTE;

MCIIOJIb30BaTh IIPOTPECCUH UL PELICHUS PEaIbHbIX 3a/1a4 IIPUKIIAJHOIO XapaKkTepa;

CBOOOIHO OIEpUpOBaTh MOHATHAMH: IOCJIEI0BATEIbHOCTh, CIOCOOBI 3aJaHMs
IIOCJIE0BATEIbHOCTENH, MOHOTOHHBIE U OIPAHUYEHHBIE ITOCIEA0BATEILHOCTH, IIOHUMATh
OCHOBBI 3apOK/ICHHUSI MATEMaTHUYECKOr0 aHallh3a Kak aHajin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEpUpPOBATh MOHATUAMM: HENPEPbIBHbIE (DYHKIIMM, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKINY;

cBOOOIHO ONEpUPOBaTh MOHATHEM: (YHKIHS, HEPEPBIBHASI HA OTPE3KE, IPUMEHSITh
CBOMCTBA HEMPEPBIBHBIX (PYHKIUHU JJI PEIICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: TIEpBas W BTOpas MPOU3BOJHBIE (YHKLHUH,
KacaresibHas K rpaduky QyHKIIUY;

BBIYUCIIATH NPOU3BOJHBIE CYMMBI, IIPOU3BEICHUSA, YACTHOIO U KOMIIO3MIIMU JABYX
(GYHKIMI, 3HaTh IPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh I'€OMETPUUECKUN U (DU3UUECKUN CMBICT MPOU3BOJHOM ISl peuIeHUs
3a7ad4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOYKECTBO, OTIEPAIIU HAJl MHOYKECTBAMU;

UCIIOJB30BaTh TEOPETUKO-MHOXXECTBEHHBIM amnmapar Uil OIMCAaHUs pPeajbHbIX
IIPOLIECCOB U SIBJICHUM, TPYU PEUICHUH 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;



cBOOOIHO ONEPUPOBATh MOHIATUSIMU: OMPECIICHNE, TeOpeMa, YpaBHEHHE-CIIEICTBHUE,
CBOMCTBO MaTeMaTHYECKOTr0 OOBEKTa, JI0KA3aTEIbCTBO, PAaBHOCWIBHBIE YPAaBHEHHS U
HEpPAaBEHCTBA.

K koHny o0yuenus B 11 kiiacce oOydyaroluiics MOJYYUT CIEAYIOLIUE IPEIMETHBIC
pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueill mporpaMMbl yueOHOro Kypca «Anredpa u
Hayajla MaTEMaTUYECKOIO aHaIu3a:

Yucia ¥ BIYMCJICHUSA:

CBOOO/IHO ONEpUPOBATh MOHATUSAMHU: HATYpaJbHOE U LEJI0€ YHUCIIO, MHOXECTBa
HATYpaJbHBIX U LENbIX YUCEJI, UCIOIb30BATh IPU3HAKU ACIUMOCTH LienblX uyncen, HOJ n
HOK natypanbHbIX 4HCell Ul pelIeHus 3a/1a4, IPUMEHTh AIropuT™ EBKina;

CBOOOJHO ONEPHUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alHUChIBATh HATYpAJIbHbIE
YUCJIa B Pa3JIMYHBIX [MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO  ONEpUpPOBaTh TMOHATUSAMU: KOMIUIEKCHOE YHMCIO U  MHOECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHbIE 4YHCJIa B aiaredpanyeckol u
TPUTOHOMETPUUYECKONW (opMe, BBINONHATh apU(PMETUYECKHE OIlepalud C HUMU U
U300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOO/IHO  ONEpUPOBATh MOHATHSAMH: HMppalOHAJbHbIE, IOKAa3aTEJbHbIE U
Jgorapu(pMUUEcKre HEPAaBEHCTBA, HAXOJIWUTh MX PEUICHUS C TOMOIIbIO PaBHOCHIIBHBIX
IIEPEXO/I0B;

OCYULIECTBJIATH OTOOP KOPHEN MPHU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHATUEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO, NMPUMEHSThH
HeoOXoaumble (POpMyNbl UIsl pPELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CUCTEMA M COBOKYIMHOCTh YpaBHEHUU U
HEpPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh pELICHUs
CUCTEMBl M COBOKYIIHOCTEH pPalMOHAJIbHBIX, WPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
Jgorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

pelarb panuoHalIbHbIE, UPPAIlMOHANIbHBIE, IMOKa3aTelbHbIE, JIOTapu(MHUUECKUEe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COACPKALMEe MOLYJIU U ITapaMeTphl;

MPUMEHSATH IpapUUecKue METO/Abl ISl peLIEHUs] YPABHEHUN U HEPABEHCTB, a TAKKE
3a7a4 C mapameTpamu;

MOJIEJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE ajreOpbl, COCTAaBIISATH BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJ1a4l, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIENIM C MCIHOJIb30BAaHUEM araparta ajareOpbl, HHTEPIPETUPOBATH MOJIYYECHHBIN
pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTH IPaPUKU KOMIO3UINU (PYHKIUN C TTOMOILBIO 3JIEMEHTAPHOTO UCCIIEeI0BAaHUS
Y CBOMCTB KOMITO3ULIUU JBYX (DYHKITUH;

CTPOUTh TE€OMETpHUYECKHE OOpa3bl ypaBHEHUH W HEPABEHCTB Ha KOOPJIMHATHOMN
IIJIOCKOCTH;



cBOOOIHO ONEPUPOBATH MOHATUSAMU: TPAUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATH (PYHKIWU AJI1 MOJIECTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOIIECCOB.

Hauaja MmaTeMaTH4eCcKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIENOBaHUS (YHKIMU HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaxXOAWTh HauOoOJIbllIee W HAWMEHbIIEEe 3HAYCHUA (PYHKIMH HENpPEPHIBHOM Ha
OTpE3KE;

UCIOJB30BaTh IPOU3BOAHYIO JUISI HAXOXKICHUS HAWIy4dlIero pEeLICHUs B
NPUKJIAJHBIX, B TOM YHCIIE COLUAJIbHO-DKOHOMUYECKHUX, 3ajayax, [UIsl ONpeiesICHUs
CKOPOCTH U YCKOPEHUS IpoLecca, 3aJaHHOT0 (pOopMysIon WK rpadukoM;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IEPBOOOpa3Has, ONPENEIEHHBIA HHTErpa,
HaXOJUTh NEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIMN U BBIUUCIATH MHTErpaj Mo Gopmyse
Hrrorona-JleliOnua;

HAXOAUTH IJIOLIAAN IUIOCKUX (GUTYP U OOBEMBI TEN ¢ TOMOUIBIO UHTETpaa;

UMETh TMPEACTABICHHE O MaTEeMaTUYeCKOM MOJEIMPOBAaHUM Ha MpUMEpe
cocTaBieHUs TUPPepeHInaTIbHbIX YPAaBHEHMI;

pemarb NOpHUKIaJHbIE 3aJaud, B TOM YHCIE COLUUAIbHO-3KOHOMHUYECKOTO H
($u3NYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

HaunmenoBanue
pa3iesioB U TeM
MPOrpamMmbl

JleficTBUTENIbHBIC
yucna. Harypanbnsie u
1IeJIbIC Yucia

KoanuecTBo 4acoB

IIpakTHue
KoHTpoJibH p
Bcero CKHe

ble padoThI 5
padoThI

15 2

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

Yucnoseie GyHKINN
Tpuronomerpudeckue
byHKIIUN
Tpuronomerpuueckue
YpaBHEHUS U
HEpaBEHCTBa

11 1

25 1

12 1

ITpeobpa3oBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

21 1

KommuiekcHsle uncna
IIpousBoHasl.
IIpumeHeHne
MIPOU3BOJHOMN

29 2

[ToBTOpEHME,
o0oO1Ienue,
CHCTEMAaTHU3allHs
3HAaHUM

14 2

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136 11 0




11 KJIACC

KoauyecTBO 9acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne Konrpoasr IIpakruuec (uudposbie)
pa3aesioB U TeM
n/n Bcero HbIC KHe o0pa3oBaTe/bH
NMPoOrpaMmblI
padoThbI padoThbI ble pecypchl
1 MHOro4jieHsl. 14 1
CreneHu v KOpHHU.
2 P 20 2
Crenennbie QyHKIIMT
[TokazatenbHas u
3 sorapudmudeckas 31 2
byHKIUSA
[TepBooOpaznas u
4 PEOOOP 19 2
WHTETpal
YpaBHeHus U
HepaBeHCTBa. CUCTEMBI
5 paBenets 38 2
YpaBHCHHI U
HEPABEHCTB
IToBTOpEHME,
00001IeHHE
6 R ’ 14 0
cUCTeMaTH3aIus
3HAHUU
OBIIEE KOJIMYECTBO
- 136 9 0

YACOB I10 ITPOTPAMME
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