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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIo aHalu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUM: «YHucna
U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana
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MaTeMaTHYecKoro aHammsza», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATEIbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha TMPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCHUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYyI0 MOJACIb peaabHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOUYeCKass JTUHUS «Yucina M BBIYMCIICHHS» 3aBepIlaeT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMINX B Ce0sl MCMOIb30BAHUE PA3ITMYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEMATUKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKNX YPAaBHEHHM, HEPABEHCTB M CHCTEM, a TakKxke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
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WCCIIeI0BaHNN (DYHKIMI C MOMOIIBIO MPOU3BOIHOMN, MPU PEIICHUU MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHast copepkarenbHasi TUHUS BKIIOYAaeT B ceOs Takke (GOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  ANTOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npearaet 3(PQEKTUBHbIE HWHCTPYMEHTHI IS PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUYEHNs MaTepraia. M3yueHne CTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HaIeJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNsiTb HX HauOONbIIME W HaUMEHbIINE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HUcKyccTBe. OOyyarouuecss y3HaIT O
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BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ce0sl IJIEMEHTbl TEOPUUM MHOYKECTB M MAaTEMaTU4EeCKOW JOrMKU. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHUs B eauHoe 1enoe. Ilosromy BaxHO ngaTh
BO3MOXKHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACTEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJICHHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, HCCIENOBAaHUS O3THUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCceX TeM yueOHOTo Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

VY4eOHuKH U yueOHbIE MOCOOMS, KOTOpPbIE HCIOJIb3YIOTCS B XO/€ M3YUEHHUS
npeaMera:

Marematuka: Anredpa v Hayana MareMaTuueckoro ananusa. 10 kmnacc.
VY4eOHuk 1 001eo0pa3zoBaTeNbHBIX OpraHu3aluii (6a30BbIi U YIITyOIEHHBIN
ypoBenn). B 2 wactsx. / A.I'. Mopakosuy, [1.B. Cemenos — 9 u3n., crep. — M. : —
MmuemosuHa, 2020.
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Matemaruka: Anrebpa 1 Hauana MaTeMaTU4eckoro ananu3sa. 11 kmacc.
Y4eOHuk A o01ieo0pa3oBaTeabHbIX Opranu3anuii (0a30BbIil 1 yriayOnEHHbBIN
ypoBern). B 2 wactsax. / A.I'. Mopakoswuy, I1.B. CemenoB — 9 u3n., crep. — M. : —

MmuemosuHa, 2020.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUH U peaIbHOM KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BEIYHCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTellieM M €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TmepeMeHHoW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppaImoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs ISl pEeIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komnosummst pyukiuii. I'papuk  yHkuu. DineMeHTapHble peoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TIPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAass (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (YyHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOTrPEeCCUU. JINHENHBIA U 3KCHOHEHIIMAIBHBIA pOCT. Yncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.
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HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  GyHKiud.  [IpousBomHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PENICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. Apudmerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPAaBHEHHUH W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbI PELIECHUS TIOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPaAMU.
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[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpEepPbIBHON (DYHKLIUH HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OINpPENENICHHs CKOPOCTH M YCKOPEHMs IpoLecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuura.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHblX ypaBHEHUH. MaTtemaTudyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX

YPaBHEHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa))KTAHCKON HUIEHTUYHOCTU, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NIEecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYeCKON HaMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHSATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOILIECCa, a TaKKE BbIABUTATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPALMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCEI, MOAYJb JEHCTBUTEIBLHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;
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cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJU4HbIE METOJAbl PEIICHHUS palHMOHAIBHBIX W APOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppaIMOHAIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTEeNeHW Kak (DYHKIUM OOpaTHOM CTENEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lad U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO

XapakTepa,
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cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PAaBHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

[okymeHT co3aaH B anekTpoHHon chopme. Ne 111 ot 18.09.2025. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 17 s 39. CTpanuua cosaaHa: 18.09.2025 14:33 =¥ TATAPCTAH



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim

rpaduKom;
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CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnuna;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmasl CpeaIHET0 o01Iero 06pa303a}mﬂ
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3.2

Yucna 1 BEIUUCIIEHUSA

OHGpI/IpOBaTI) IOHATHUAMHA: pPallMOHAJIBHOC U ﬂeﬁCTBHTCHBHOC qHucCliio,
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

BoinonuaTe  apudmernyeckue — onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6HI/I)KéHHLIe BBIYUCJICHUSA, UCIIOJIB3Y: MPpaBUJida OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIUMCIICHUM

OHepI/IpOBaTb MNOHATHUAMU: CTCIICHb C HCJIBIM IIOKA3aTCJICM, CTaHIapTHasd
q)opMa 3allUCH JICUCTBUTEIILHOIO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BaTh MOAXOIANIYIO (bOpMy 3aI1ucu HeﬁCTBHTeHBHLIX YUCCII IJIA
peUICHUA MPAKTUYCCKUX 3a1a4 U IPCACTABICHUA JaHHbIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIHH

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE

BeimonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHHUH M pelaTh
TPUTOHOMETPHUUYECKUE YPABHEHUS

BeImonHATh 1npeoOpa3oBaHus LENBIX, PAMOHAIBHBIX M HPPATHOHATBHBIX
BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB

[IpuMeHsATh ypaBHEHUS M HEPAaBEHCTBA JUISl PEIICHHs MaTeMaTUYEeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKe airedpbl, COCTABIAThH
BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BaTh
MOCTPOCHHbIE MOJIENIM C UCIIOIb30BAaHUEM arlapara ajareopsl

OyHKIMH U TpaduKu

OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
onpezeNieHuss M MHOXKECTBO 3HaueHH ¢GyHKuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIINU

OnepupoBaTb MOHATHAMU: UYETHOCTh M HEUETHOCTh (QYHKUMH, HYIH
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(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST YPaBHEHHI

34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (PYHKINHU, KBAAPATHUYHOW (PYHKIIUH,
' CTENCHHOM (DYHKIIUH C LIEJIBIM TIOKa3aTeleM

Ucnonb3oBate rpaduku  QyHKOMA JUISI HUCCICIOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
peabHOM JKMU3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX1Y BETHUYNHAMH

4 Hauvama MmaTemMaTH4eCcKOro aHajn3a
41 OnepupoBaTh TMOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpruyecKasi porpeccuu
49 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YOBIBAIOIIasi TeOMETpUYecKas
' porpeccusi, cymma 0€CKOHEYHO yOBIBAIOIICH r€OMETPHICCKON MPOTPECCHH
4.3 3amaBaTh MOCIEIOBATEIIBHOCTH PA3IMYHBIMK CIIOCOOaMHU
44 Hcnonb3oBaTh CBOWCTBA MOCJHEAOBATEIBHOCTEM M NIPOrpeccuil s
' pELICHHS peaIbHbIX 3aJa4 IPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONKHCaHUsA
5.2 PEATBHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 JPYTHX YICOHBIX
MPEIMETOB
53 OnepupoBaTh MMOHATHSMU: ONpEACIICHUE,  TEopeMa, CIIEACTBUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kona .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJabTAThI OCBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
1 Ywucna v BEIYUCICHUS
OnepupoBaTh MOHATUSMH: HaTypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTU LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIIA Ha IPOCThIE
MHOKUTEIIH I PELIECHUS 3a]1a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypalbHbBIE
’ sgorapuMel
2 YpaBHEHHUS U HEPABEHCTBA
[IpumMeHATh CBOWCTBA CTENMEHW JJisi TPEOOpa3OBaHUS  BBIPAKCHHUH,
2.1 ONEpUPOBATh MOHATUSAMM: I[I0KA3aTE€IbHOE YpPAaBHEHHWE M HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
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BreimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIMX Jorapu(MeI;
2.2 ONepUpPOBATh TOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB

23 Haxoauts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHIATUSIMU: CHUCTEMa JIMHEHHBIX YpPaBHEHUN U €€ pelleHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHH IJis pEIICHUs TPAKTUYECKIX
3a1au

HaXOI[I/ITB pPEeIICHUA HpOCTCfIIHPIX CUCTEM U COBOKYHHOCTeﬁ pairOHAJIbHBIX

2.5
YPaBHEHHUI U HEPABEHCTB

MonenupoBaTh peajbHBIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh
2.6 BBIPDAKEHHUSI, YPABHECHHS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh TOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAaHUEM alllapaTa ajareopbl

3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKLUHU, TOYKH HKCTpeMyMa (YHKIMH, HauOosbliee U

HauMeEHbIlee 3HaueHus: (QYHKIUU Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccienoBanus PyHKINU, 3aJaHHOU TrpaduKkoM

3.1

OnepupoBaTh NOHATHAMH: TPAapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH UM UCIOJIb30BATh JJIs pEIIEHUs] YpaBHEHHUH U HEpaBEeHCTB

33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKK JIMHEHHBIX YpaBHEHHIM

M UCIIOJIB30BaTh UX IJId PCIICHHUA CUCTCMbI JIMHEHMHBIX ypaBHeHI/Iﬁ

Hcnonb3oBate rpaduku (GyHKUMH [0 UCCIEAOBAaHUS IPOLECCOB H

3.4
3aBUCUMOCTCH U3 NPYTI'UX y‘{e6HLIX JUCHUITINH

4 Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh NOHATUSMU: HETIpepbIBHAs (QYHKIINSA, TPOU3BOIHAS (DYHKIIUH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON IS
pemenus 3axa4y

Haxoaute IMPONU3BOAHBIC QJICMCHTAPHBIX (l)yHKHPIfI, BBIYUCIATH

4.2
MMPOU3BOJAHBIC CYMMEI, IIPOU3BCACHUS, HACTHOI'O Q)YHKHI/II/I

Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTHh PE3YJIbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

44 Hcnonb30BaTh MPOM3BOAHYIO JUISI HAaXOXKIAEHUS HAWIydllero pEIIeHUs B
' MPUKIIAJHBIX, B TOM YHCJIE CONUAIBHO-I)KOHOMUYECKHUX, 3a7a4ax

OHCpI/IpOBaTB INOHATHUAMMU nepBoo6pa3Ha;1 U HUHTCIrpajl; IIOHUMATb

4.5
TCOMECTPHUICCKUHU U (I)I/I3I/I‘-IGCKI/II/I CMBICJI UHTCI'paJia

Haxoaute nepBooOpa3Hbie 3eMEHTAPHBIX (DYHKIMNA, BRIYUCIATH UHTETPA

4.6
o popmyne HetoTona — Jleitbuuna

4.7 Penrtate IMPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAIIBHO-DKOHOMHWYCCKOIro "
' (GU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIH3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIE€CSATUYHBIE JIpOOM, IPOLECHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE OTEpaluy ¢ pallMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npobeii u mporeHToB
JUISl peLIeHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JeiicTBuTenpHble yncia. PanyonanbHble U MppalMOHaIbHbIE Yicia. Apu@mMeTnieckre
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. lIpuOmykE€HHbBIE BBIYUCIEHMS, IpaBHUIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenens ¢ 1enbiM nokaszaresneM. CtangapTHast popMa 3anucy AeHCTBUTENBHOIO YHCIA.
1.3 Hcnonb3oBanue noaxojsmeil GopMbl 3anucu JeHCTBUTENbHBIX YHCEN AJIS peIIeHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apudmeTnyecKumMu
' KOPHSIMM HaTypaJbHON CTEIICHH
L5 CuHyCc, KOCHMHYC U TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TokaecTBa U TOXKJECTBEHHbIE IPEOOpPa30BaAHUS
2 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' (hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Peuenue nensix 1 IpoOHO-pallIOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppalnoHaabHbIX ypaBHEHUI U HEPABEHCTB
2.6  Peuienue TpUroHOMETPUYECKUX YPaBHEHUN
57 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3INYHBIX 00J1aCTe HAYKU U pealibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkinun. BzaumHo oOpaTHbIE
' GyHKIUHA
39 OOnactp ompenesneHuss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yskuum.
' [TpomexyTKH 3HaKOIOCTOSIHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
313 CrenenHast GyHKIMS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 1-0il CTETICHU
34 Tpuronomerpudeckas OKPY)KHOCTb, OIpEJeIeHHEe TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
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Hauvana MaTeMaTHuecKoro aHajimsa

HOCJIC,I[OB&TCJ'IBHOCTI/I, CITIOCOOBI 3aJaHusg HOCHe,I[OBaTeJIBHOCTeﬁ. MoHOTOHHBIE

41 T0CIIEIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas mnporpeccun. beckoHeuHO —yObIBaromas
4y  TEOMETpHIECKas IPOrpeccHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccud. DopMmyna CIOXKHBIX NPOUEHTOB. lMcnosp30BaHME NIPOrpeccuM Ui
pEILIEHUS PEAIbHBIX 3a7a4 IPUKIAJHOIO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauud Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOI'O —ammapara Juid ONMCAHHUS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, TeOpeMa, CIeICTBUE, 10KA3ATEIBCTBO
11 KVIACC
Kona IIpoBepsieMbI 3J1€MEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 Crenensb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanre BbIpaXeHH, CoepKaLUX JTOTapu(pMbl
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MIOKa3aTeleM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHMN. Pelenne NpukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEeMAaTUYECKUX 3a]ad
' W 3aj1a4 U3 pa3IMyHbIX o01acTel HayKH U peasibHOM JKU3HU
3 OyHKIUHU U TpapUKU
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (QYHKIUH.
3.1 MakcumMymbl U MUHUMYMbI QyHkuuu. HaumbOonblnee u HauMeHblllee 3HAYEHHE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U Tpaduku
33 [TokazarenbHas u norapupmudeckas GyHKINUU, UX CBOICTBA U rpaduku
34 Hcnonp3oBanue rpadukoB GyHKIUHN A7 peLlIeHHs] ypaBHEHUM 1 TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpadukoB GpyHKIMIA TSI HCCIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
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KOTOpPBhIC BO3HUKAIOT MpPH PEIICHWH 3a7ad M3 JPYIHX YYeOHBIX MPEAMETOB H
peaIbHOM KU3HU

4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBabIe hyHKIMH. METO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON
43 [TpousBoaubie 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HAXO0XKAEHUS IMPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIUI
[IpumeHeHne TPOM3BOTHOW K MCCIENOBaHUIO (YHKIHMIA Ha MOHOTOHHOCTH H
4.4 9KCTpeMyMbl. HaxokaeHne HauOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpE3Ke
IIpuMeHeHne MPOU3BOJHON MUl HAXOKIACHUS HAWIy4dlIero PELICHUs B IPUKIIAJIHBIX
4.5 3amadax, JUIS OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMyson wiu
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX
47 WuTerpai, ero reoMmeTpuyeckuil U1 GU3NYECKuil cMbICI. Bbluncienue uHTErpana mo
' dopmyne Hetotona — JleiiOnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PAallMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJbHBIX, LEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMCTI/I‘IeCKaSI nporpeccusda, TreoMCTpUICCKas
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mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; NPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKkuil CMbICT NPOM3BOAHOM, TNiepBOOOpa3Has, ONpeIeNEHHbIN
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIl HCCIENOBaHUA (DYHKIMMA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLHAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
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HHTErpaga; HNpUBOAWUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QYHKIUH, oOpaTHast GyHKIUA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
7 OTpaXKarOIlyI0 CBOWCTBA pEAJIbHBIX IIPOLIECCOB M SIBJIECHUI; MPEACTABIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€uBaHUS U JIMHEMHON perpeccuun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy IMOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIHUHA  pPACUpelClCHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS IUISl PEIICHUs 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
9 pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aJa4n

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb

BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb

10
IMOBEPXHOCTU NHpaMUAbI, IIPU3MbI, KOHYCa, HUIUHIApA, 00BEM Ky6a,
NpAMOYTOJIBHOI'O IapauiCiICIiuncaa, IIHpaMuAbl, I[IPU3MBbI, LOUWJIWHIPA,
KOHYCa, Imapa, pa3BépTKa IIOBEPXHOCTH, CCYCHHA KOHYCa W HUIIMHIpPA,
mapamiC€ibHbIC OCH WM OCHOBAaHHIO, CCYCHHWC IIapa, IIJIOCKOCTb,
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Kacaromasicss cdepbl, LNWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEUeHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
11 IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
12 MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[SIIJ.IPIfI MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTB€HHI)IX
13 nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna v BIYKCICHUS
1.1 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HaTypaJIbHOW CTENIEHU
1.4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHalbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [Tpeobpa3zoBaHne BbIpaKeHUM
1.9 KommuiekcHble uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 WppatnoHanbHble YpaBHEHHS
23 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuveckne HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu
3.1 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE
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¢ynkuuu. YétHbie 1 Heu€éTHBIe pyHKunU. [leproanueckue GpyHKIM

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
13 Crenennass (yHKIUS C HaTypajdbHbIM W IENbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-OW CTEIIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
16 Touku paspeiBa. AcuMmntorel rpaduxoB ¢yHkuuid. CpoiicTBa  (QyHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IToclienoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS II0CIICA0BATEIILHOCTEHN
3.8 Apudmernueckas 1 reomerpuyeckas nporpeccuu. opmyia cia0XKHbIX IPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gynkiun. [Ipon3BoaHbIE ATeMEHTAPHBIX (YHKIHNA
[lpuMeHeHHe TPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J(narpammel Oitsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Purypsl Ha IO0CKOCTH
7.2 [Tpstmble ¥ TNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpallCHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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TEMATHUYECKOE ITNTAHUPOBAHHUE

10 KJIACC
Ne | HazBanue BocnurareabHbIii KOMIIOHEHT DJIeKTPOHHbIE Kounue
n/ | pasnena undposbie CTBO
o | porpamMmol, oOpa3oBaTe/ibHbIE | YACOB
HAHMEHOBaHHeE pecypchl
TeMbl YPOKa
Co3znanne 0JaronpusTHBIX YCIOBHM IS
Pa3BUTHS COIMATILHO 3HAYMMBbIX OTHOILICHUI
o0yyJaronmxcs, v, Mpexae BCero,
LICHHOCTHBIX OTHOIICHHMIA:
- K TpyAy Kak OCHOBHOMY CIOCOOY
JTOCTHIKEHHUSI JKU3HEHHOro Omaromonyuusi | bubanoreka [JOK
IToBTOpEHUE YeJI0OBeKa, 3aJI0Ty ero YCHOEIHOTO | https://m.edsoo.ru/l 1
po)eCCHOHAIBHOTO CaMOOMPEACICHUS H | 568aba3
OIIYIICHUS YBEPEHHOCTH B 3aBTpallIHEM
JHE;
- K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY
pecypcy, obecrnieunBaronieMy Oynyiiee
YEJIOBEKa, KaK pe3yJbTaTy KPOIMOTIUBOTO,
HO YBJICKATEIILHOTO Y4eOHOTO TpyIa
2 MHoXxecTBO
NeHCTBATENEH Co3nanue OJaronpusTHBIX YCIOBHH JIJIs
BIX HCEI. Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHHI
MHOTFOUICHBL oOyJaromuxcs, U, Ipexae BCero,
PaLHOHATbHbI [IEHHOCTHEIX OTHOIIICHUH: bubmmotexa [IOK
https://m.edsoo.ru/l 23
© YpaBHCHHA 1 - K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY 568aba3
HCpaBCHCTBA. pecypcy, obecrnieurBaronieMy Oynyiiee
CHCTfMH YEJIOBEKa, KaK pe3yJbTaTy KPOIOTIUBOTO,
JHACHHBIX HO YBJIEKAaTEIBHOTO yu4eOHOTO TPy/Ia
YpaBHEHUU
Coznanue 0IaronpusTHBIX YCIOBHMA TS
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHHI
oOyJaromuxcs, U, Ipexae BCero,
OYHKIHY 1 IIEHHOCTHBIX OTHOIIICHHMIA:
rpaguK. - K CeMbe KaK IIIABHOI OMOpe B XU3HH |  BuGmmoreka [{OK
Crenennas YeJI0BEKa M UICTOYHUKY €ro CUACThs; https://m.edsoo.ru/1 12
dyHKIHS € - K TPYZly Kak OCHOBHOMY CIIOCO0Y 568aba3
HEJIBIM TOCTHIKEHUS JKU3HEHHOTO OJIarononyyus
110Ka3aTeIeM YeIIOBEKa, 3aJI0Ty €ro yCIEeITHOTO
MPOQeCCHOHATIBHOTO CaMOOTIPEICTICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAITHEM
He
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Coznanne O6JaronpusTHBIX YCIOBHH s
Pa3BUTHS COLIMAIBHO 3HAUUMBIX OTHOIICHUI
Apubmeriyec oOyyJaroumxcs, v, Mpexae BCero,
KHit KOPEHb - LICHHOCTHBIX OTHOIIICHHMIA:
O CTCIICHIL bu6nmoreka [IOK
- K TPYJly KaK OCHOBHOMY CIIOCOOY https://m.edsoo.ru/1 15
Vppaunonais JOCTHIKEHUS JKU3HCHHOTO OJIaronoydus 568aba3
HBIC YEJIOBEKa, 3aJI0Ty €ro yCHEIIHOro
YPaBHCHHS po(heCcCHOHATTLHOTO CAMOOTIPEACIICHUS 1
ONIYIIIEHUS] YBEPEHHOCTH B 3aBTpaIIHEM
JTHE
Co3znanue O6JaronpusTHBIX YCIOBHH IS
Pa3BUTHS COIMATILHO 3HAYMMBbIX OTHOILICHHI
okasaTenbHa o0yyJaroumxcs, v, Mpexae BCero,
5 DYHKIWS. [IEHHOCTHBIX OTHOIIICHUH: bu6motexa LIOK
https://m.edsoo.ru/1 10
TlokasaTenbHbl | K 3HAHUAM KaK UHTEJUICKTyaJIbHOMY 568aba3
© ypaBHCHIA pecypcy, obecrieunBaronieMy oyaymiee
YEJIOBEKa, KaK pe3yJbTaTy KPOIMOTIUBOTO,
HO YBJICKATEIILHOTO Y4eOHOTO TpyIa
Co3znanue OJaronpusTHBIX YCIOBHH JIJIs
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHHI
o0ydJaronuxcs, v, Mpexae BCero,
IIEHHOCTHBIX OTHOIIICHHI:
Jlorapudmuue
ckas QyHKOHA. | - K CeMbe KaK TIIaBHOI O1Ope B XU3HH |  BbuGnmoreka [{OK
Jlorapugpmuue | “CTOBCKA M HCTOYHUKY CTO CHACTDA, https://m.edsoo.ru/1 18
— - K TpYAy Kak OCHOBHOMY CIIOCO0y 568aba3
ypaBHEHHs! JTOCTHKEHUS )KU3HEHHOTO OJ1arononyJus
YeJI0BEKa, 3aJI0Ty €ro yCHEeIHOro
MPOQECCHOHATIBHOTO CaMOOTIPEIETICHUS U
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
IHE
Coznanue OIaronpusTHBIX YCIOBHM s
Pa3BUTHS COLIMAIIBHO 3HAUUMBIX OTHOIIEHUI
o0yJaromuxcs, U, Ipexae BCero,
Tpuronomerp LIECHHOCTHBIX OTHOIIICHHMIA:
HUCCKIC but6mmoreka [IOK
- K TPY/ly KaK OCHOBHOMY CIIOCO0Y https://m.edsoo.ru/1 22
BRIPAMCHUA 1 TOCTHIKEHUS JKU3HEHHOTO OJIarononyyus 568aba3
YpaBHCHHA YeNoBeKa, 3aJ10Ty €ro YCIEeUHOro
MPOQEeCCHOHATIBHOTO CaMOOTIPEICTICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAITHEM
IHE
[Mocnenosaren | Co3nanue OIaronpHUsTHBIX YCIOBUM JUIs bubmuoreka LJOK 10
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https://m.edsoo.ru/1

BHOCTH U Pa3BUTHS COIMAIBHO 3HAYUMBIX OTHOIICHUI
POTPECCUH 00y4aroIIUXCsl, U, IPEKIIE BCETO, 568aba3
LICHHOCTHBIX OTHOIIICHHMIA:
- K 3HAHUSIM KaK MHTEJUIEKTYaJIbHOMY
pecypcy, obecnieunBaromeMy oymyiiee
YeJIOBEKa, KaK pe3yJbTaTy KPOIOTIUBOIO,
HO YBJICKATEIILHOTO Y4eOHOTO Tpyia
9 Coznanue O6JaronpusTHBIX YCIOBHH s
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHUI
o0yyJaronmxcs, v, Mpexae BCero,
IIEHHOCTHBIX OTHOIIICHHI:
HenpepsiBHbIE | - K CEMbE KakK I'JIaBHOM ONOPE B )KU3HU bu6nmoreka [IOK
yHKIHH. YeJIOBEKa U UCTOUYHUKY €T0 CUACThS; https://m.edsoo.ru/1 20
TIpoussosHas - K TpYAy KaKk OCHOBHOMY CIIOCOOy 568aba3
JTOCTHKEHUS )KU3HEHHOTO OJ1arononyJus
YEJI0BEKa, 3aJI0Ty €ro yCHEeIHOro
Ppo(eCCHOHAIBHOTO CaMOOTIPEICTICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTpAIIHEM
He
10 Coznanue OIaronpusTHBIX YCIOBHM s
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOIIICHUI
ToBTopeH#e, o0ydJaronumxcs, v, Mpexae BCero,
06GobImeHHe, [EHHOCTHBIX OTHOIIIEHUN: bubmmotexa [IOK
https://m.edsoo.ru/1 5
CHCTeManBaH - K 3HAHUSAM KaK UHTEJUIEKTyaJIbHOMY 568aba3
il SHaHUH pecypcy, obecrnieurBaronieMy Oynyiiee
YEJIOBEKa, KaK pe3yJbTaTy KPOIOTIUBOIO,
HO YBJIEKaTEeNbHOTO Y4eOHOTO Tpyia
OBIIEE
KOJIMYECTB 136
O YACOB IIO
ITPOTPAMME
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11 KIIACC

Ne | HazBanue BocnurareabHbIil KOMIIOHEHT DJIeKTPOHHbIE Kounue
n/ | pasaeia uudgposbie CTBO
o | MPOrpamMmel, o0pa3oBaTe/ibHbIE | YaCOB
HAHMMEHOBaHUe pecypchl
TeMbl YPOKa
1 Coznanue 0JaronpusTHBIX YCIOBUM JUIS

Pa3BUTHS COITMATBHO 3HAUUMBIX OTHOIICHHI
oOydJaronuxcs, u, MpexJie BCero,
IICHHOCTHBIX OTHOIIICHUI:

- K Tpyly Kak OCHOBHOMY CIIOCOOY

[ToBTOpEHUE JOCTUXKEHHSI JKU3HEHHOro Omaromonyuusi | bubmmoreka [JOK
Kypca 10 YeJIOBEKa,  3aJ0ry  €ro  YCHEWHOro | https:/m.edsoo.ru/f 2
Kiacea npoeccHOHABHOTO CaMOOMpeeNieHuss U | |]c4afd

OIYIICHUS YBEPEHHOCTH B 3aBTPAIIHEM

He;

- K 3HaHUSIM KaK MHTEJJICKTYaJIbHOMY
pecypcey, odecrnieunBaroiemMy oyayiiee
YeJIOBEKa, KaK Pe3ysabTaTy KpOIOTIUBOIO,
HO YBIIEKATEJILHOTO Y4eOHOTO TpyAa

2 Co3znanne OIaronpusTHBIX YCIOBHM ISt
paSBI/ITI/ISI COIINAJIBHO 3HAYUMBIX OTHOHICHI/Iﬁ
00yJaromuxcsi, U, MPexkJIe BCEro,

HccnegoBanme
byHKIMi ¢ LICHHOCTHBIX OTHOIIICHUM: bubnmorexa [IOK
https://m.edsoo.ru/f 20
TIOMOTHEIO 5 - K 3HAHUSM KaK HHTEJUICKTYyaJIbHOMY 11cdafd
TIPOM3BOJIHON pecypcey, odecrieunBaIiemMy oOyayiee
YEJIOBEKa, KaK pe3yJbTaTy KPOIOTIUBOTIO,
HO YBJIEKATEJILHOTO y4eOHOTO TpyAa
3 Coznanue 0JaronpusTHBIX YCIOBUMA IS
Pa3BUTHS COITMATBHO 3HAUUMBIX OTHOIICHUI
oOydJaromxcsi, v, MpexJie BCero,
LIEHHOCTHBIX OTHOIIICHHMIA:
- K CeMbC KaK IIABHOW OMOpe B XKU3HH |  BuGnuoreka [JOK
HepBoo6pa3Ha YCJIOBCKA U UCTOUYHHUKY €0 CHACTbA, https://m.edsoo.ru/f 12
A ¥ MHTCTpall - K TPyZly KaK OCHOBHOMY CIIOCOOY 11c4;1fd ' '
JOCTHKEHHS )KH3HEHHOTO OJIaromoydus
YEJIOBEKA, 3aJI0Ty €T0 YCIEeIIHOTO
PO eCCUOHATBHOTO CAMOOTIPEICTICHUS U
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
4 I'pacduxu Coznanue 0JIaronpusTHBIX YCIOBHMA JUIS Bu6muorexa IIOK
TPUTOHOMETPHU | PA3BUTHS COLMAIBHO 3HAYUMBIX OTHOILIEHUN | https://m.edsoo.ru/f 14
YEeCKHX oOydJaronuxcsi, v, MPexJie BCero, 11c4afd
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GyHKIHA. IIEHHOCTHBIX OTHOIIICHUM:
Tpuronomerpu
- - K TPyZly KaK OCHOBHOMY CIIOCOOY
HepaBeHCTEA JOCTHKCHHS )KH3HEHHOTO 0JIaromnoIyJdus
YEJI0BEKa, 3aJI0Ty €r0 YCIEIIHOTO
PO eCCUOHAIBHOTO CAMOOTIPEICTICHUS U
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
Co3znanue OnaronpusTHBIX YCIOBHM 115t
Hppanuonansu Pa3BUTHS COITMATBHO 3HAYUMBIX OTHOIICHHI
BIC, oOydJaronuxcs, v, Mpexie BCero,
TMOKA3aTeNbHBl | [[eHHOCTHBIX OTHOLICHUIA: bubnmoreka [JOK
eu https://m.edsoo.ru/f 24
norapudmuuec | - K 3HAHUSIM KaK MHTEJUICKTYaTbHOMY 11c4afd
KIie pecypcy, odecnieunBaroiiemy oyayiiee
HEPABCHCTBA YeloBeKa, Kak pe3ylbTaTy KpPOHOTINBOTO,
HO YBJICKATEJILHOTO y4E€OHOT0 TpyAa
Coznanue 01aronpusTHBIX YCIOBUM JUIs
Pa3BUTHS COIMAIBHO 3HAUUMBIX OTHOIICHHUI
oOyyJaromxcsi, v, MpexJie BCero,
[IEHHOCTHBIX OTHOILICHUM:
- K CEMbE KaK IIIABHOM OMOpe B XU3HH |  BuGmoreka [OK
Kommniexcnbie YCJIOBCKA U UCTOUYHHUKY €0 CHACTbA, https://m.edsoo.ru/f 10
qucia - K TPYAy KaK OCHOBHOMY CIIOCO0Y 11c4afd
JOCTHKEHHS )KM3HEHHOTO OJIaromnoayJus
YEJIOBEKA, 3aJI0Ty €T0 YCIEIIHOTO
npoeccoHaTBHOTO CaMOOTIpEIeNIEHUs U
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
Coznanue 01aronpusTHBIX YCIOBUM JUIs
Pa3BUTHS COIMATBHO 3HAUUMBIX OTHOIICHUI
oOydJaromxcs, v, MpexJie BCero,
[IEHHOCTHBIX OTHOIIICHUN:
HarypasHsre bubmorexa [JOK
- K TPY/ly KaK OCHOBHOMY CIIOCO0Y https://m.edsoo.ru/f 10
W HCIBIC THCIA | 1o cTinkeHIs JKU3HEHHOTO GIArOMONy IS 11cdafd
YEJIOBEKA, 3aJI0Ty €T0 YCIIEeIIHOTO
npoeccHOHATLHOTO CaMOOTIpEIeNIEHUs U
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
Cucrembl
Co3nanune 6J'[aFOHpI/I5[THBIX yCHOBHﬁ Tt BubnuoTteka ]_[OK
paIrMoHaTBHBIX .
Pa3BUTHS COIMATBHO 3HAYMMBIX OTHOIIEHWM | https://m.edsoo.ru/f 12
’ 00y9aroImuxcs, U, IPeXke BCETO, 11c4afd
HppaIMOHAIIbH
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BIX LIEHHOCTHBIX OTHOILICHU:
MOKa3aTeIbHBI
- - K 3HAHUSM KaK HHTEJUICKTYyaJIbHOMY
ecypcey, obecreunBaromemy 0 ee
norapupmuaec pecypey, HeMy byaym
KHX YEJIOBEKa, KaK pPe3yJbTaTy KPOIOTIUBOTO,
. HO YBJIEKQTEJIIBHOTO Y4eOHOTO Tpyaa
YpaBHCHHIA ¥B yd PyA
9 Co3zmanne 0JaronpusTHBIX YCIOBHH IS
Pa3BUTHUS COITMATBHO 3HAYUMBIX OTHOIICHUI
oOydJaronuxcs, v, MpexJie BCero,
IIEHHOCTHBIX OTHOILICHUM:
3 - K CEMbE KaK TJIaBHOH OIIOpeC B ’KU3HU Buonuorekxa HOK
azadu ¢ .
YeJIOBEKa M UICTOYHHUKY €r0 CUACThS; hitps://m.edsoo.ru/f 16
[apaMeTpamMmu - K TpYAy KaKk OCHOBHOMY CIIOCO0Y 11cdafd
JOCTUKEHHS )KU3HEHHOTO OJ1arononyyust
YEJIOBEKA, 3aJI0Ty €r0 YCIEIIHOTO
podecCHOHATEHOTO CAMOOTIPEACIICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
10 Co3znanue 6JaronpusTHBIX YCIOBHH JJIs
Pa3BUTHS COIMAIIBHO 3HAYUMBIX OTHOIICHUI
TosTopene, oOydJaronmxcs, v, MPexJie BCero,
I[EHHOCTHBIX OTHOILICHU: bubnunoreka [JOK
000011IeHHE,
https://m.edsoo.ru/f 16
CHCTeMaTH3all - K 3HAHMUSIM KaK MHTEIUIEKTYaTbHOMY 11c4afd
3l SHAHMH pecypcy, odecnieunBaromemy oyayiiee
YeNoBeKa, Kak pe3ylbTaTy KpOHMOTINBOTO,
HO YBJIEKATEJIILHOTO Y4eOHOTO Tpyaa
OBIIEE
KOJIMYECTBO 136
YACOB 1o
I[TPOI'PAMME
N\
JOKYMEHT ITOAITMCAH
QJIEKTPOHHOMH ITOAITMUCBIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT 1TFF27D00FBB1F0AB440216C1FTC10CAB
Bnapeney: benaesa PyawHa PuaoeHa
HencteuteneH ¢ 30.09.2024 no 30.12.2025
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