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2.1.6.PaGouasi nporpaMMa y4eOHOI0 npeaMera «AJiredpa 1 HayaJia MATeMaTHYIECKOI0
a”Hagn3a. Yriy0JieHHbI YPOBEHb)»

MHNOACHUTEJIBHASA 3ATINCKA

VYuebHblil Kypc «AusreOpa W Hayala MaTeMaTHYECKOTO aHaln3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAYMMBIX B TMPOTPaMME CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJIBKY, C OJHON
CTOPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAJIbHYIO 0a3y /Ul U3yUeHHsI BCEX eCTECTBEHHO-HAYYHbIX
KypPCOB, a C Ipyroil CTOPOHBI, POPMHUPYET JJIOTUUECKOE U a0CTPAKTHOE MBIIIJICHUE 00YyYaronXCs
Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHMS HWH(POPMATUKH, OOILIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JpYyrMX JAWCHUMIUIMH. B paMkax paHHoro ydeOHOro Kypca oOydaromuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIil Kypc anreOpsl U Havyal MaTEMaTHMYECKOTO aHallM3a 3aKjIa/lbIBAeT OCHOBY LIS
YCIICITHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHICHIIHHA
pa3BUTHSL IKOHOMUKHU U OOIIECTBEHHOH >XM3HU, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJB30BATh WX JUIS JATbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHOM XU3HU. B TO e BpeMst oBNajieHne aOCTPaKTHBIMH U JIOTHYECKU
CTPOTMMHU KOHCTPYKLHUSMHU aJIreOpbl U MaTEMATUYECKOTO aHAJIN3a pPa3BUBAET YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UCTHHHOCTb, JOKA3bIBaTh YTBEPKACHUS C TOMOIIBIO0 MHAYKINUN
U PacCyX/IaTh JETYKTUBHO, UCIOJIB30BaTh 0000IICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue 1
aHAJIOTHIO, ((OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILILICHHUE.

B xonme m3ydeHus yueOHOro Kypca «AnreOpa W Hayaja MaTeMaTHUYECKOTO aHAIH3a»
oOydaroniuecss MONydYaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
IOCTPOEHUS MAaTEeMaTHUYECKUX MOJIEIEH peaIbHbIX CUTYyalluid, MHTEPIPETALUU IOJyUYEHHBIX
pellleHui, 3HAKOMATCA C MpPUMEpaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUIECKHUMHU OTKPBITHSAMH U X aBTOPAMHU.

Y4eOHblii Kypc o0nazaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIi
peanmu3yercss Kak yepe3 ydeOHbBI Marepuan, CHocoOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak W uepe3 creuupuky y4eOHOH  JesATeNbHOCTH, Tpelyromen
IPOAODKUTEIbHOW  KOHUEHTPAallMM  BHUMAaHMUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYCHHBI pe3ynbTar.

B ocHoBe meronmku oOydeHus anrebpe M HadalaM MaTEMaTUYECKOrO aHan3a JICKUT
NEeSTeNIbHOCTHBIN MPUHIUT 00yUYeHUsI.

B cTpykType yueOHoro Kypca « Anredbpa U Hauajia MaTeMaTHUYE€CKOTO aHAIN3a» BBIJCICHBI
CIIEIyIOIINE COJepKaTeNbHO-METOANYeCKre JTUHUU: «Yucrna u BblUUCICHUS», «DYHKIUH U
rpadukny, «YpaBHEHHS U HEpaBEHCTBay, «Hauana MaTeMaTH4ecKoro aHaamns3a», « MHOXKECTBA
Jorukay. Bece ocHOBHBIE COMIEpKATENbHO-METOANYECKHE JIMHUN U3y4Yal0TCs Ha MIPOTSKEHUH JBYX
JeT 0Oy4eHHUs! Ha yPOBHE CpeiHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIONHSS IPYT Ipyra U
MOCTETIEHHO HACHIIIAsiCh HOBBIMH TE€MaMU W pasfenaMu. [laHHBIA y4eOHBI Kypc sBIsSETCS
MHTETPAaTHUBHBIM, IMOCKOJBbKY OOBEIMHSET B ceOe CoJepKaHWe HECKOJBKHX MaTeMaTHYECKHX
JTUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpPHsI, MaTeMaTHUYECKUI aHaIu3, TEOPUS MHOXKECTB,
MaTeMaTHuecKasi JJoruka u apyrue. [lo Mepe Toro xak oOydaromruecs OBIaJeBalOT BCE Ooee
NIMPOKUM  MAaT€MaTHYEeCKHUM amlmaparoM, Yy HHUX IIOCIEJO0BaTelbHO (QopMHUpYETCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMAaTUYECKYI0 MOJIEb PEAJIbHON CUTYallH, IPUMEHSATh



3HaHUS, TOJy4YEeHHbIE MpPHU M3YYCHUH Y4YeOHOro Kypca, JUIs pEIIEHUS CaMOCTOSTEILHO
chopMyIMPOBAaHHON MaTEeMaTHIECKOM 3a7]a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopepxatenpHO-MeTOIUYeCcKas TMHUS «Uucaa U BBIYUCICHUSD 3aBepInaeT GopMUPOBaHUE
HaBbIKOB HCII0JIb30BAHUS JEMCTBUTEIBHBIX YHCEI, KOTOpOe OBIJI0O HA4aTO Ha YPOBHE OCHOBHOIO
obmiero obpaszoBanusi. Ha ypoBHe cpeaHero obiero oopazoBanus ocoboe BHUMaHUE YAEIseTCs
(hOopMUPOBAHMIO HABBIKOB PALMOHAJIBHBIX BBIUMCICHHH, BKIIIOYAIOUIMX B CeOsl MCIOJIb30BaHUE
paznuuHbIX (GOpM 3amUCH YHCIA, YMEHHE JAeNaTh MNPUKUIKY, BBIMONHITH HPHUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHWBATh YMCJIOBBIE BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMBIE O0YUAIOITUMCSI MHOXKECTBA HATYPAbHBIX, IENIbIX, PAIIMOHANBHBIX U JEHCTBUTEIBLHBIX
YHcesl JOMOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXIOM U3 3TUX MHOXKECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE eMy cHeluduueckue 3afayd U ONepalyu: AeJeHUE Halelno,
ONEpUpPOBAHUE OCTaTKaMH Ha MHOXKECTBE ILIENBIX YHCENl, 0COObIe CBOWCTBA pPAllMOHAJIBHBIX U
UpPpAIMOHATIFHBIX YHCeN, apu(METHIECKUE OTepalliy, a TAKKe U3BJICUECHUE KOPHS HATypaTbHOU
CTENEHH Ha MHOXXECTBE KOMIUIEKCHBIX uHcelsl. biaromapsi mocienoBaTeabHOMY pacIIUpPEHHUIO
KpyTa HCIONb3YEMbIX YUCEN U 3HAKOMCTBY C BO3MOXXHOCTSAMH HMX IMPUMEHEHUs ISl pelIeHUs
pa3IUyYHBIX 3a/1a4 GOPMHUPYETCs PEACTABIECHUE O €MHCTBE MaTEMaTUKN KaK HAYKU U €€ poJid B
HOCTPOSHUHU MOJIeNell peabHOr0 MUpa, IIMPOKO UCIONIB3YIOTCS 0000IEHHE U KOHKPETH3AlIUS.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» PEAU3YETCs] HAa MPOTSHKEHUH BCEro OO0y4yeHHUs Ha
ypOBHE cpeaHero ooOmiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasaene IIporpaMmel
IPEyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3ajad. B pesynbprare oOyuaroniyecst oBiaJeBaroT
pa3NIMYHBIMM  METOJAMHM  PEIICHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, OKA3aTEJbHBIX,
Jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPaBEHCTB U CUCTEM, a TakXKe 3ajad,
cojepkalux napaMmerpsl. llomyueHHble yMEHMsS HIMPOKO MCIONB3YHOTCS IIPU HMCCIEAOBAHUU
(yHKIUH ¢ TOMOUIBIO TPOU3BOIHOM, IPU PEIICHUH NPUKIIAIHBIX 33a4 U 33/1a4 HAa HAX0XIECHUE
HauOONBIINX U HAMMEHbIUX 3HaYeHU GyHkuuu. [laHHas comep:karenbHas TUHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINOJHATH pacu€Thl Mo (GopmynaM, IpeodpazoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TaK)Ke BBIPAKECHUH,
coJlepKalluX CTerneHu M Jsorapupmel. braromaps wuzydeHHIo anreOpanyeckoro Marepuana
NPOUCXOANT JaibHEllllee pa3BUTHE AalTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETyKTUBHBIX pacCykKJIeHUi, paboThl C CHMBOJIbHBIMU
(hopmamMu, TIpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet d3QpQeKTHBHBIE HHCTPYMEHTHI JJIsl PEIICHHS MPAKTHUECKUX M €CTECTBEHHO-
Hay4HbIX 33]]a4, HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepxaTtenpHo-MeToandecKast TUHUS «DYHKIUU U TpaQuKM» TECHO NEepeIuieTaeTcs ¢
JIPYTUMH JTMHUSAMH y4eOHOT0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33a€T MOCIIeJOBATEIbHOCTD
U3yYCHHUS Marepuayia. V3ydeHWe CTENeHHOW, I0Ka3aTelbHOW, JIoTapuMHUYEeCKOH U
TPUTOHOMETPHUUYECKUX (DYHKIUH, NX CBOUCTB U IpaUKOB, HCTIOIH30BaHHE PYHKITHI TS pelieHus
3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pealIbHOW )KU3HH TECHO CBSI3aHO KaK C MaTEMAaTHYECKIM
aHAJIM30M, TaK U C pelIeHHEeM YpaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM OolbIioe BHUMAaHKE YACIAETCS
(hopMHUPOBAHHIO YMEHUS BEIPAXXaTh (POpMyJIaMi 3aBUCUMOCTH MEX/Ty Pa3TMUYHBIMU BETUINHAMH,
UCCIIEIOBATh IMOJyYeHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Matepuan 3Toi conep:kareabHON
JMHUM HallEJIeH Ha pa3BUTHE YMEHUM U HaBBIKOB, TO3BOJISIOIINX BBIPAXKAaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Pa3IUYHON (hopMe: aHaTUTHUECKOH, rpadudeckoil u cnoBecHor. Ero mzydenue
CHOCOOCTBYET PAa3BHTHIO aJTOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKpPETHU3allMH1, UCII0JIb30BAHUIO aHAJIOTHUM.

CopepxarenpHas 1uHus «Havyana maTeMaTnyeckoro aHajan3a» IO3BOJISIET CYIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yYarolInMcs,
TaK KaK y HHUX IOSIBIISIETCSI BO3SMOXXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIHUH, ONMPEaENATh UX
HauOOoIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOpPOCTM U YCKOpeHMs mpoueccoB. JlaHHas cojeprkaTelibHas JIMHHSA OTKPBIBAET HOBBIE
BO3MO’KHOCTH ITOCTPOCHHSI MATEMATHUECKUX MOJIEIIEN pealIbHbIX CUTyallui, I03BOJIIET HAXOIUTh



HAWIy4Illee PEIICHHWE B MPUKIAJAHBIX, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKHX, 3a/ladyax.
3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOTO aHaJIh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(hopMaIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHHS, (OPMUPOBAHUIO YMEHHUI pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaT€MAaTHKH B HayKe, TEXHHKE U HCKyccTBe. OOydarommecs: y3HAIOT O
BBIJIAIONINXCS Pe3yIbTaTax, MOJTYYSHHBIX B XOJAE Pa3BUTHS MAaTEMaTHKHU KaK HAyKH, U 00 HX
aBTOpax.

CopepxartenpHO-MeTONUYECKass JIMHUA «MHOXKECTBa W JIOTMKa» BKIIOYaeT B cels
9JIEMEHTHl TEOPUM MHOXECTB M MATEMaTUYECKOW JIOTHKH. TeOpeTHKO-MHOKECTBEHHBIC
MPEJCTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTHKU W TpeajaraloT Haunbolee
YHUBEPCAIBHBIN SI3BIK, OOBEIUHSIONINI BCE pa3feiabl MaTEeMaTUKH W €€ TMPUIOKEHUU, OHH
CBSI3bIBAIOT Pa3HbIE MATEMATUUECKUE AUCIUIUIMHBI U UX IPUIOKEHUS B eauHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXKHOCTh OOYyYalIIeMyCs TOHHMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH U UCTIOIB30BATh €0 JIJISl BEIPAXKEHUS CBOMX MBICIIEH. [[pyruM BaKHBIM
MPU3HAKOM MAaTEMaTUKH KaK HayKH CJIEIyeT TMpPHU3HATh CBOMCTBEHHYIO €W CTpOroCTh
000CHOBaHHUH U CIIEZIOBAHKE OMPEACIEHHBIM MTPaBUIIaM MTOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaT€MAaTHYE€CKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINIJICHUS
00ydJaromuxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX MPaBUIL,
(hopMupyeT HaBBIKH KPUTHYECKOTO MBIIIJICHUSI.

B yueOHOM Kypce «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHalN3ay» MPUCYTCTBYIOT OCHOBBI
MaTEMaTUYeCKOr0 MOJICIUPOBAHUs, KOTOPBIE TPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO
HABBIKOB [TOCTPOEHHUS MOJIeNIEH pealibHbIX CUTyallui, UCCIIEOBAHUSA ATUX MOJEIIEH C MOMOIIbIO
amnmapaTta anreOpbl U MaTeMaTHYECKOTO aHaJIN3a, WHTEPIPETAIMU IMOTYYEHHBIX DPE3yJIbTaTOB.
Takue 3amaHUs BIUIETEHbI B KaXAbIH U3 pa3felioB MPOrpaMMBbI, MOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIONB3YeTCS IS pelieHus NpUKIaAHbIX 3amad. [Ipu pemenun
peallbHBIX MPAKTUYECKUX 3a/1a4 00y4JaroIrecs pa3BUBaOT HAOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlearenpbHOCTh MO (HOPMHUPOBAHHIO HABBIKOB pEIICHUs MNPUKIAJAHBIX 3a7ad
OpraHM3yeTcss B IIpollecCe H3Y4YEHHMsS BCEX TeM Y4YeOHOro Kypca «Anredpa W Hayana
MaTeMaTHYECKOTO aHalIn3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Havyajla MaTeMaTUIeCKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xacce — 136 yacoB (4 yaca B Henienio), B 11 kmacce — 136 yacoB (4 4yaca B HEJIEINIO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Panmonansubie uncna. OOBIKHOBEHHBIC W JIECSITHYHBIC JAPOOH, MPOIECHTHI, OECKOHEUHBIS
nepuoandeckue apoou. [Ipumenenue apodeii 1 MPOIEHTOB TS PEeIICHHs IPUKIIATHBIX 33729 U3
Ppa3IMYHBIX OTpaciel 3HaHUW U peallbHOM KU3HU.

JleiicTButenpHble uncna. PalmoHanbHBIE W HPpAlMOHANBHBIE YHCIa. ApUPMETHYCCKHE
onepanyu C JCUCTBUTENIbHBIMU 4YHCIaMUu. MOIyib EMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[IpubnmkE€HHbIE BBIUMCICHHS, TMpaBUIa OKPYTJEHUS, TWPUKHIKA ¥ OLEHKAa pe3yibTara
BBIYMCIICHHIA.

Cremnens ¢ nensiM nokasateneMm. bunom HeroToHa. Vcnonb3oBanue moaxosiieit popmsl
3aMUCH JEUCTBUTEIbHBIX YUCEN JJIS PEIICHUS TPAKTUYECKHUX 3a7a4 U IPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaJbHON CTEIIEHH U €Tr0 CBOICTBA.

CreneHb C palMOHAJbHBIM MOKa3aTelIeM M €€ CBOWCTBA, CTENEHb C JIEMCTBUTEIIBHBIM
IOKAa3aTelICM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATYPAJTbHBIE JIOTAPU(PMBI.



CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCJIOBOIO0 aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MPeOOpa3OBaHUsA. YpPaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUA-ClIeACTBUSA. HepaBeHCTBO, pellieHne HEPABEHCTBA.

OcCHOBHbBIE METO/bI PEIICHUS LENbIX U IPOOHO-pAllMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHs! OT OAHON NEPEMEHHON. [[e1eHne MHOrO4JIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorousensl ¢ neiasiMu ko3¢ dunnenramu. Teopema Buera.

[Ipeobpa3oBaHusl YUCIOBBIX BBIPAKEHHN, COACPIKALINX CTENIEHH U KOPHHU.

Wppaunonansueie ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIEHMS I0KA3aTEIbHBIX YPaBHEHUIA.

[Ipeo6pa3oBanue BbIpaKe€HUH, COAEpPKALIUX JIOTaPUPMBI.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOBl pEIICHHUs JIOrapuPpMHUUECKUX
YPaBHEHUH.

OcHoBHBIE TpUroHomerpudeckue Qopmyinel. [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHMI. PellleHne TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pewenne cucrem JNMHEHHBIX ypaBHEHUH. Marpuua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPHUYECKHUH CMBICII U CBOWCTBA, BBIUMCICHUE €ro
3HAUYEHUs, IPUMEHEHNE OIPENEIUTENS Ul PEILIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
INPUKJIAAHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHMI. cciienoBanne MocTpOeHHON
MOJIEJIY ¢ IIOMOILBIO MaTPHUILL U OIIPEACIUTENCH.

[TocTpoeHne MareMaTH4ECKUX MOJEIEH pEealbHOM CUTyallMu C IOMOULIbIO YPABHEHUN U
HepaBeHCTB. [IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKHX 3a7a4 U 3a7a4
U3 pa3IMYHBIX 00acTell HAyKH U peasibHOM KU3HU.

DYyHKUUH U TPAaPUKHU

OyHKMs, crnocoObl 3anaHus (yHKuuMU. B3aumHo oOpatsble ¢ysHkiuu. Kommosuuus
¢ynkuuid. I'paduk pyHkmu. DnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIHIA.

Ob6nacTp omnpeneneHust U MHOKeCTBO 3HaueHUi ¢yHkuuu. Hymu ¢pynkuuu. [pomexyTku
3HaKonocTossHCTBa. UETHple M Heu€THble QyHKuuU. Ilepumognueckue ¢yHkuuu. ITpomexyTku
MOHOTOHHOCTH (PyHKUIMH. MakcuMyMbl 1 MUHUMYMbI (pyHkuuu. HanOosnbliee n HanMmeHbllee
3Ha4eHUsl QYHKIIUU Ha TPOMEXYTKE.

JIuneiiHas, KBaApaTU4HAs U IPOOHO-TMHEHHAsS QYHKIMH. DJIEMEHTapHOE UCCIIEJOBaHUE U
HOCTPOEHHE UX TPaPHKOB.

Crenennass (QyHKIHS C HAaTypaJbHBIM W IIETBIM TMoKa3ateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa M rpauk KOpHA n-oif CTeneHW Kak (PyHKIMM OOpaTHOM CTeNneHH C HaTypallbHbIM
IIOKAa3aTeJIeM.

[Toka3zatenpHast U norapupmuueckas GyHKIUHN, X CBOMCTBa U rpaduku. Mcnoas3oBaHue
rpaduKoB PYHKIUH U pelIeHNsT ypaBHEHUH.

TpuroHomerpuueckas OKpPY>KHOCTb, OIpENEIeHUE TPUTOHOMETPUUYECKUX (QYHKLUH
YHUCJIOBOT'O ApIyMEHTA.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sBieHUsX. I'paduku peasbHbIX
3aBUCUMOCTEHN.

Havana maTeMaTH4eCKOro aHAJIH3a

IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MTOCIIEA0BATEILHOCTEH. MeTo1 MaTeMaTHYEeCKOMH
MHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIENOBATEIBHOCTU. VMCTOpHS BO3HUKHOBEHUS
MaTEeMaTHYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass u  reomeTpuueckas —Inporpeccud. beckoHeyHo — yObIBaroluas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO yOBbIBAIOLIEH reoMeTpUUecKON MPOrpeCCUU.
JIuHEWHBII W DKCHOHEHLHMANbHBIA pocT. Yuciao e. Dopmylia CIOKHBIX IPOLEHTOB.
Hcnonp30Banue NpoOrpeccuu Uil peleHus pealbHbIX 3a]1a4 IPUKIAJHOIO XapaKrepa.



HenpepoiBuble QpyHKIMM U uX cBoKCTBa. ToUkH pa3peiBa. ACUMOTOTHI IPaUKOB (PyHKIHIA.
CpoiicTBa (hyHKIMH HENpPEpBIBHBIX HA OTpe3Ke. MeToa MHTEPBalIOB JUIsl pEUIeHHs] HEPABEHCTB.
[IpumeHeHMe CBOWCTB HETIPEPBIBHBIX (DYHKIMHN /IS peIIeHHs 3a/1ay.

[lepBas u BrOpas npousBojHble pyHKIMU. OnpeneneHue, reoMeTpuuecKkuil U Gpusndeckuit
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOM K rpaduky QpyHKIUH.

[IpousBonHbie aneMeHTapHbIX QyHKuu. [Ipon3zBoaHast cymMmbl, IpOU3BEIEHUS, YACTHOTO
¥ KOMIIO3UIMU (PYHKIHH.

MHoXkecTBa M JIOTHKA

MHoecTBO, onepaly HaJl MHOXECTBAMHM M MX CBoWcTBa. /[narpammel Diinepa—Benna.
[IprMeHeHne TEOPEeTUKO-MHOKECTBEHHOTO aIapaTra sl ONMHCAHMS PEAIBHBIX IPOLECCOB H
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIC YPABHEHUS.

11 KJIACC

Yucia ¥ BbIYUCICHUA

Harypanbuble u nenble uucna. llpuMeHeHue NPU3HAKOB JAETUMOCTU IEJbIX YHCeN,
Hanbonpmui oomuit nenurens (nanee — HOJ) u Hanmenbiee obmiee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, anroput™Ma EBKiinza 11s pereHus 3a1a4 B LENbIX YHuciax.

KommniekcHple uncna. AnreOpanyeckass M TpUTOHOMETpUYeckass (OpPMBI  3amHcH
KOMIUIEKCHOTO uncia. ApupMeTudeckre onepanu ¢ KOMIUIEKCHBIMHU unciaamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM mockoctu. @opmyna Myaspa. KopHu n-oil ctenenu us
KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHdus (QU3HYECKuX u
TFEOMETPUUYECKHX 3a7ad.

YpaBHeHus U HepaBeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YPAaBHEHHH C IMOMOUIbIO TPUTOHOMETPUYECKOMH
OKpYHOCTH. Pelnienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OCHOBHBIE METO/IbI peIICHHs TOKa3aTeNbHBIX U JIOTapU(PMUIECKHX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUS] UPPAIOHATbHBIX HEPABEHCTB.

OcHOBHBIE METOBI PELIEHHS CUCTEM U COBOKYITHOCTEW PALlMOHAJIBHBIX, UPPALlMOHAIbHbIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YPABHEHHH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILIECHUI0 MaTeMaTHYECKHX 3aJad U
3aJa4 M3 PaA3IMYHBIX OO0JIaCTel HayKd W pealbHOM JKM3HM, HHTEpHpeTalus IOJy4YeHHbIX
pe3yJIbTaToB.

DYyHKUUH U TPAaPUKHU

I'padux xommnosuuuu ¢yskiuil. ['eomerpuueckrne oOpa3pl ypaBHEHHUNH M HEPABEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

I'paduueckue meToab! pelieHns: ypaBHEHUH 1 HepaBeHCTB. | paguueckue MeToIbl pelieHus
3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (GYHKUMH Ui HCCIEIOBAaHUS NPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB U pEeaJIbHON HKU3HU.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a

[Ipumenenne npou3BOAHOM K HCCIEA0BAHNIO QYHKIMII HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxxaeHre HauOoJbIIero 1 HAMMEHbIIET0 3HaYeHUH HeTpephIBHOM (PyHKIIMH Ha OTpe3Ke.



[IpumeHeHne NpPOU3BOAHON AJI1 HAXOXKACHMS HAWIy4YLIEro pPELIEHUS B IPUKIAJHBIX
3aayax, JJs ONpeiesieHUus: CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMyliol uiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBo0Opa3HbIE 3IE€MEHTAPHBIX
¢bynkuuid. [IpaBuiia HaxX0XA€HUS IEPBOOOPA3HBIX.

Nuterpain. ['eomeTpryeckuil CMbICI HHTETpasia. BrunciaeHne onpeneaéHHoro NHTerpaia
no ¢popmyie Hertorona-Jleitbuuna.

[Ipumenenne wuHTerpanga A HaXOXACHUSA IUIOMIAZEH IUIOCKUX GUryp u 00bEMOB
F€OMETPUUYECKUX TEIL.

[Ipumeps! pemennit AuddepeHnnanbHbIX ypaBHeHUu. MaTtemMaTnyeckoe MOJEIUPOBaHKE
peasbHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHbIX YPaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOT0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MaTEMaTHYECKHX OCHOBAaX
(YyHKIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBJIEHUH, HpPOUEAYyp TpakJaHCKOro oOIlecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTDh POCCHUMCKOM Tpa’kIaHCKOW WICHTUYHOCTH, YBAKEHUS K MIPOLLIOMY U
HACTOSIIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMIKEHHSAM POCCUHUCKUX
MaT€MaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KCHUU B
JIpYTUX HayKaX, TEXHOJOTHUAX, chpepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  POCCHUHCKOTO  Hapona, chopMHpPOBaAaHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTH>KEHUM HayKu U JESTENbHOCThIO YUYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAsi ICTETUKY MAaTeMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCyKICHHH, BOCIPUUMYUBOCTh K MaTEMaTHUYECKUM acCleKTaM
pa3IUYHBIX BHJIOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMS:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3omacHOro obOpasa >XKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTIbIXA, pEryJispHas pu3ndeckas akTHBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAESITETbHOCTHIO;

6) TPyA0BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYyZy, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, HHTEPEC K PasNUYHBIM cdepam
npoeCCHOHAIBHON JESITEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
CoBeplIaTh OCO3HaHHBIA BHIOOp Oyaymiell mnpodeccun u pealn30BBIBAaTH COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3OBaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHUX 3aJ1a4 MaTEMaTUYECKON HANIPaBICHHOCTH,

7) 3K0JI0TMY€eCKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTHMUYECKOW KYJIBTYphbl, TOHUMAHHUE BIUSHUS COIHMAIBHO-
SKOHOMUYECKHX IMPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX MTPo0IIeM, OpHEHTAIINS Ha IPUMEHEHHE MaTEeMAaTHIECKIX
3HAHMU 7S pEelIeHus 3a1a4 B 001aCTH OKpY KaroIel cpeibl, IIIAHUPOBAHKE TIOCTYTIKOB U OLIEHKU
UX BO3MOYKHBIX TIOCIICJICTBUM JIJIsI OKPYIKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKH Kak cepbl
YEJIOBEUECKOM NESITeIbHOCTH, ATANOB €€ Pa3BUTH U 3HAUYMMOCTH JUIsl Pa3BUTUS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTEMaTUYECKON KyJIbTYypOl KaK CPeACTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO U UCCIIEI0BATENbCKYIO IEATeIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHBbIE Yy4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1eHCTBHUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHWA MEXAYy TOHATUAMHU, (OPMYIHUPOBATH OMNPEICICHUS  TOHSITHIA,
yYCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALUK, OCHOBaHUSA Il 000OLIeHus u
CPaBHEHHUS, KpUTEPUU IIPOBOJAUMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIHpPOBaTh U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEPAUTENbHBIE U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00ILUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTHBOpEYHs B (akTax,
JMaHHBIX, HAOMIOACHHWSIX W  YTBEPXKICHUSAX, TMpeAaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JienaTh BBIBOJbBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX M HMHIYKTHUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TIpsMble U
OT TPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAlMI0, NPUBOJAUTH NPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CY>KJICHHUS U BHIBOJIBI,

BbIOMpATh CIIOCO0 pelieHus: yueOHol 3a1auil (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMUS,
BBIOMpATh HanbOJIee MOAXOAALINNA C YIETOM CaMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBare/ibckue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATENbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUne, MpoOjeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHIO, MHECHHE;

MPOBOAUTH  CAMOCTOSITENIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBaHHE IIO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IPOLECCA, BBIABICHUIO
3aBUCHUMOCTEN MEXIy 00bEKTaMH, IBJICHUSIMH, ITPOLIECCaAMU;

CaMOCTOATENIbHO (hOpMYyTUpPOBaTh 00OOIIEHNS U BBIBOJBI 110 pe3ybTaTaM MPOBEIEHHOTO
Ha0JII0/IeHNUs, UCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
0000IIIeHHI;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCa, a TAKXKE BbIABUIaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

PatGora ¢ unpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX AJIs OTBETA HAa BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGOPMALMI0O M3 HMCTOYHHUKOB PAa3lUYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MHQPOPMAIMIO pa3iMYHbIX BHAOB U  (GopM
IIPEJICTaBIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAIIHIO, IPEICTABIISTH €€ B pa3IM4HbIX popMax, WIUTIOCTPUPOBAThH
rpaduuecKku;

OLICHMBATh HAJA&KHOCTh HMHPOpPMAIMU IO CaMOCTOSATENbHO  C(HOPMYIMPOBAHHBIM
KpUTEPUSIM.

KoMMyHuKATHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeHCTBHS
O0menue:
BOCHpI/IHI/IMaTI) nu (bOpMy.]'II/IpOBaTI) CY)KIICHI/ISI B COOTBCTCTBHHU C YCJ'IOBI/IXMI/I n neirsiMu
oOlIeHwus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX W MHUCHMEHHBIX
TEKCTaXx, JaBaTh IIOSICHCHU I10 XO)Iy peHIeHI/ISI 3aJa4u, KOMMeHTI/IpOBaTI) HOqueHHBII\/’I pesyanaT;



B X0/1e OOCYX/JIEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOJIEMBI,
pemaemMoi 3a1a4u, BHICKAa3bIBAaTh HJICH, HAIICJICHHBIC Ha MOWCK PEIICHHS, COMOCTABISATh CBOH
CYXJIEHUS C CYXKICHUSAMHU JPYTUX YYaCTHUKOB JMANOra, oOHapy>KMBaTh pa3lInuMe U CXOJCTBO
MO3UIHI, B KOPPEKTHOU (hopme (popMyITMpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

NPEACTaBIATh PE3yNbTaThl PEIIEHUs 3aJaud, HKCIEPUMEHTAa, HCCIEAOBAHUS, MPOEKTa,
CaMOCTOSITEIIbHO BBIOMPATh (hOpMAaT BHICTYIUICHHS C YIETOM 3a]1a4 MPE3eHTAIIUN 1 0COOCHHOCTEH
ayJUTOpHUH.

PerynsiTuBHbIC YHHUBEpCaJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUsS 3a7aud, BbIOMpaTh CIOCOO pELIeHUs C YYETOM
UMEIOIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHHUH ¢ y4ETOM HOBOM MH(OpMALINU.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEeUCTBUN
U MBICIIUTENIBHBIX TIPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yJibTaTa pellieHns MaTeMaTHUeCcKO! 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa €N U YCIOBUAM, OOBSCHATH MPUYUHBI TOCTHKEHUS
WIA HEJOCTHXKEHHUS pe3yJbTaTOB JEATEJbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJBHOCTD:

NOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYaIbHON pabOThl Mpu
peuieHMH Y4yeOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOH JEeSATENbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenensaTh BUABI padoT, JOrOBapHBATHCSA, OOCYKIATh
HpoIecC U pe3yIbTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNNoOBBIX (popmax paboTel (0O0CykIeHus, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBbI» ¥ UHBIE), BBIIIOJIHATH CBOIO YAaCTh paOOTHI M KOOPIMHUPOBATH CBOM ACUCTBHSI C IPYTUMU
WiIeHaMU KOMaH]Ibl, OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIAMETHBIE PE3YJIBTATbBI

K konmy obyuenus B 10 kjaacce oOydarmuics TOTYYUT CIEAYIOUINE MPEIMETHBIC
pe3yabTaThl MO OTACIBHBIM TeMaM pabouell mporpaMMbl Yy4eOHOTO Kypca «Anrebpa u Havaia
MaTEeMaTUUYEeCKOr0 aHAIN3a:

Yucja 1 BLIYUCTEHUS:

CBOOOIHO ONEPHPOBATH MOHSATUSIMU: PAMOHATBEHOE YUCIIO, OECKOHEUHAs! TIepUOANYECKas
IpoOb, TPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAlMOHATIBHBIX M JEHCTBUTEIBHBIX
4yucesl, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOU U MPOIEHTHI IJIsl PEIICHUS TPUKIIATHBIX 3a/1a4 U3 PA3TUYHBIX OTpaCiei
3HAHUW U pEAIbHOW JKU3HH;

NPUMEHATh TPHUOTMKEHHBIC BBIYUCIICHHS, MpaBUja OKPYTJICHUS, MPUKUIKY U OICHKY
pe3yJibTaTta BEIYMCIICHUN;

CBOOOJIHO ONEPHPOBATH TOHSITHEM: CTENEeHb C LEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
NOIXOAMIYI0 (HOpMY 3amUCH JIEHCTBUTENBHBIX YHCEN AJS pPEelIeHHs MPaKTUYeCKUX 3aaad u
MPEJCTaBICHUS JAHHBIX;

CBOOOHO OMEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpPaIbHON CTETICHU;



CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJHO ONEpUPOBATh MOHATHAMH: JorapudM 4YHcla, ACCITUYHBIE U HaTypajbHbIE
J0TapuQMmBbI;

CBOOOJHO ONEpUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSMHU: APKCUHYC, APKKOCHHYC M apPKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOHO ONEPUPOBATH MOHATUSAMU: TOXK/IECTBO, YpaBHEHNE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIICCTBUS, PABHOCUIIbHbIE HEPAaBEHCTBA;

MPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUS pPalHOHAIbHBIX M JIPOOHO-pAllMOHANBHBIX
YPaBHEHHUN, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEILIEHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: MHOTOUWIEH OT OJHOW MEpEeMEHHOW, MHOTOWIEH C
HeNBIMU KO3 (PUIIEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJICHHE MHOTOYIEHA HA MHOTOUJIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3aaay;

CBOOOJHO ONEpUPOBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpPEACNUTENb MATPULBl 2 X 2 W €ro reoOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTeNs 2 X 2 g BBIYMCIEHUS €ro 3HAY€HUs, IPUMEHATh ONPEIEIUTEIN A PEICHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHbIe CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEWHBIX YPAaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIbIO MaTpUll U
ONPEJIETUTENIEH, NHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI ¢ KOPHSAMHU JUIsl IpeoOpa30BaHusl BEIPAKEHUI;

BBIMOJHATh [PEOOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C
palOHaIbHBIM II0KA3aTENIEM;

UCIIOJIB30BaTh  CBOWCTBA JIOTapu(pMOB Ui NIpeoOpazoBaHUsl  JIOTapUPMUUECKUX
BBIPAKCHU;

CBOOOZHO  ONEpUPOBaTh  MOHATUSAMM:  HUPpPALMOHAIbHbIE,  IOKa3aTelbHblE U
JorapupMUUECKUe YpaBHEHUS, HAXOIUTh MX PELICHHUS C MOMOIIbIO PAaBHOCHUJIBHBIX MEPEX0JI0B
WJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMyasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPUMEHATh
HeoO0XouMble (POPMYJIBI 1JIS1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJIEIUPOBaTh peaJbHble CUTYallud Ha s3bIKE aiareOpbl, COCTaBJIATh BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCIOBHMIO 33Ja4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIONb30BAHUEM arrapaTa anreOpsl.

DyHKIUH U TpagUKH:

CBOOOJHO OMEpUPOBATH MOHATUSAMHU: (DYHKIHUA, CIMOCOOBI 3aJaHus (PYHKIHMH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIM (yHKIHHA, rpaduk (YHKIWUH, BBITONHATH 3JEMEHTapHBIC
npeoOpazoBanus rpadukoB PyHKINNH;

CBOOOJTHO OTEPHPOBATH MOHATUSMHU: OOJIACTH ONPEICICHUS W MHOXKECTBO 3HAYCHUH
¢byHKIMY, HYTH QYHKINU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUYECKUE
(GyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIHMH, MaKCUMyMbl U MHHHUMYMBI (DYyHKIUH,
HanOoJIbIlIee ¥ HAUMEHbIIIee 3HaYCHNE (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: CTEMEHHAass (DYHKIMS C HATYpPalbHBIM M LEJIbIM
nokasaresieM, rpaduk CTENeHHOH (YHKIHMM C HaTypaJbHBIM W LEJNBIM IOKa3areieM, rpaduk
KOPHSI N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATYpaJbHBIM MOKa3aTelleM;

ONEpUpPOBaTh MOHATUSMM: JIMHEHHAs, KBaJgpaTU4yHas M JApoOHO-TMHEMHAs (QYHKIMH,
BBITMIOJIHATH 9JIEMEHTAPHOE UCCIIeIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO OIEPHPOBATH MOHATHSAMHM: IMOKa3aTelbHasl W Jorapupmuueckas (yHKIUH, UX
CBOICTBa U IpadUKH, UCMOIB30BATh UX IPa(UKH 7S pelIeHHs YpaBHEHHIA;



CBOOOJTHO ONEpUpPOBATh MOHATHAMU: TPUTOHOMETPHUYECKAS OKPY)KHOCTb, OIpE/eIeHUE
TPUTOHOMETPUUYECKUX (PYHKIIMH YUCIIOBOTO apryMEHTa;

UCIIONIb30BaTh Ipaduku (QYyHKIMHA A7 UCCle0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
pelIeHny 3a/ad U3 APYTUX y4eOHBIX MPEAMETOB U pealibHOM KHU3HH, BbIpakaTh (HopMyiamu
3aBUCHUMOCTH MEKIY BEITMUMHAMU;

Hauana maTeMaTH4yecKoro aHajm3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKass U reoMeTpudeckas Mporpeccus,
O0eckoHEeYHO yObIBarollasi reoMeTpruuecKasi porpeccus, JIMHEHHbIH U SKCIIOHEHIIUAIBHBIN POCT,
(opMya CI0KHBIX IPOLIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MIPOIPECCUU JIJISl pELICHHsI pealbHbIX 3a/1a4 MPUKIAJHOIO XapaKkTepa;

CBOOOJHO  ONepupoBaTh MOHATHSAMM:  IOCJIEAOBATENbHOCTh, CHOCOOBI  3a/aHUS
MOCJIEZIOBATEIbHOCTENH, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIIEJ0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXK/ICHUS] MATEMaTUYECKOTI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: HENPEPbIBHbIE (PYHKIIMM, TOUYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CBOOOZHO ONEpUPOBATh MOHATHEM: (DYHKIHS, HENpepbhlBHAasE HAa OTpE3Ke, MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (QYHKLUH [T peLICHUs 3aa4;

CBOOOJHO ONEpUpPOBaTh TOHATUSAMHU: TE€pBas M BTOpas MPOU3BOJIHBIE (PYHKIIHUH,
KacaTesbHast K rpaduky QpyHKIuM,

BBIUUCIISATH IPOU3BOHBIE CYMMBI, IPOU3BECHMSI, YACTHOTO U KOMITO3UIIMU JBYX (QYHKIIHIHA,
3HATh MPOU3BOIHBIEC FJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN 1 (PU3NUECKHUIT CMBICI TPOU3BOIHOM JUIsl PEIICHHUS 3a1a4.

MHoxKecTBa M JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpaLlii HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUlsl ONMCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 APYTUX YUEOHbIX IPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh TMOHATHSMU: ONpEIENCHHE, TEOpeMa, YypaBHEHHE-CIIEICTBHUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0bEKTa, J0Ka3aTeIbCTBO, PpAaBHOCWIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydaromuics MOIYYUT CIEAYIOUIUE IPEIMETHBIE
pe3ysbTaThl MO OTJACIBHBIM TeMaM paboueil mporpaMmel ydeOHOro Kypca «Anrebpa M Hayana
MaTeMaTHYECKOI0 aHaJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO ONEpUpPOBaTh MOHATHUSAMHU: HATYpaJbHOE U IEJ0€ YHCIO, MHOKECTBa
HaTypaJbHbIX U LIEJBIX YHCEI, UCIOIb30BaTh MPU3HAKU AenumocTH 1ensix yucen, HOJl u HOK
HaTypaJIbHBIX YHMCEN JJIs PEeLeHus 3a7a4, IPUMEHATh alnroput™ EBkinna;

CBOOOJIHO ONEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUpPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YrceN, MPEICTABIIATh KOMIUIEKCHBIC YHCa B alreOpandeckoi U TPUTOHOMETPUYECKOi (dopme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALUU C HUMH U M300paXkaTh Ha KOOPJMHATHON TJIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO  OINEpPUPOBaTh  MOHATHUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMuUEcKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS ¢ TOMOIIbIO PABHOCUIIBHBIX [IEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSTH
HEeo0XouMble (OPMYIIbI ISl peLLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN W HEPABEHCTB,
PABHOCHJIbHBIE CUCTEMBI U CUCTEMBbI-CIIE/ICTBUS, HAXOUTh PEIIEHUSI CUCTEMbl U COBOKYITHOCTEH
palMOHAIbHBIX, HUPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JOrapu(pMUUECKUX ypaBHEHUH H
HEPaBEHCTB;



pemaTh palUoOHAIbHBIC, HUpPPAlMOHATBHBIC, IIOKa3aTellbHbIe, Jorapupmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOy U TTapaMeTphl;

OPUMEHSTH rpaduyeckre METOIbI TSl PELICHUs] YpaBHEHUH 1 HEPaBEHCTB, a TakXkKe 3a1a4
C mapaMeTpaMu;

MOJICIUPOBaTh pEAlbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTABJIATh BBIPAXKECHHUS,
ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHIO 33/1a4H, UCCIIEI0BATh IOCTPOSHHbBIE MOJEIN
C MCIIOJIb30BaHMEM armapara ajare0pbl, HHTepIPEeTUPOBATh MOTYUYESHHBIH pe3ysbTar.

DOyHKIUHU U TPaQUKH:

CTPOUTH TpaUKH KOMIOZULUHN (PYHKIMI C MOMOLIBIO 3J€MEHTApHOIO HCCIEIOBaHUSA U
CBOMCTB KOMITO3ULIMU JABYX (PYHKIIHIA;

CTPOUTH F€OMETPHUECKUE 00pa3bl ypaBHEHUH U HEPAaBEHCTB HAa KOOPAWHATHOM MIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: I'paUKH TPUTOHOMETPUUECKUX (QYHKIUI;

OPUMEHSTH QYHKIMU I MOJECTUPOBAHUS U HCCIIEI0OBAHUS PEATbHBIX IPOILIECCOB.

Hauyana maTeMaTH4ecKoOro aHajimu3a:

UCIIONIb30BaTh NPOM3BOJIHYIO JUISI HCCIENOBaHMSA (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAUMEHbIlIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO JJISl HaXOXKIACHHSI HAWIYUILEro peuieHus] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX, 3a7aydax, Ul ONpPENEICHHUs CKOPOCTH U YCKOPEHUs
npolecca, 3alaHHoro GopMyJIoi Wil rpaguKoMm;

CBOOOJTHO ONEPUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONPEIeIEHHBIN HHTErPal, HAXOAUTh
epBOOOpa3Hble 3JEMEHTAPHBIX (YHKIUI M BBIYMCIATH UHTErpays no @opmyine HproToHa-
Jlelibuuma;

HAXOAMTH IJIOLIAAN IUIOCKUX GUTYp U 0OBEMBI TENI C TOMOIIbIO UHTETPaJIa;

UMETh NPEICTABICHUE O MAaTEMAaTUYECKOM MOJEJIMPOBAHMM HA IPUMEPE COCTABIICHUS
nudepeHIaIbHBIX YPAaBHCHHUIT,

pelaTh NpUKIaJHbIE 33a4d, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOTO U (PU3UYECKOTrO
Xapakrepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

/o

HaumenoBaHue pa3jie/ioB 1
TeM MPOrpaMMbl

KoaunuecTBo yacoB

Bcero

KonTpoJbusbie
padoThI

IIpakTH4eckune
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIEC

pecypcbl

MHO0XeCTBO AEUCTBUTEILHBIX
qucell. MHOTOYJICHEL.
PaunonansHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YPAaBHECHUH

24

@OyHKIUYT U TpadUKy.
CrenenHast QyHKIMS C LEIBIM
HOKa3areneM

12

ApudmeTrnueckuii KOpeHb n-
oi1 crenenu. MppanuonaibHbie
ypaBHEHUs

15

[TokazaTenpHast GyHKIHS.
[TokazarenbHble YpaBHEHHUS

10

Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEeHUs

18

Tpuronomerpuueckue
BBIPAJKCHUS U YPABHEHUS

22

[TocnenoBarenbHOCTH U
porpeccuu

10

HenpepbiBHBIE QYHKIIUH.
[IpousBoaHas

20

9

[ToBTOpeHue, o600mIEeHNE,
cUCTeEMaTU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOTPAMME

136

10




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U (undposbie)
n/m | TeM NPOrpaMMbI Bcero Kontpoaenbie | IIpakTuieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypes
1 Uccnenoanue GyHKIMA ¢ 2 1
MOMOIIBIO TIPOU3BOHOMN
2 [TepBooOpasHas 1 HHTETpaI 12 1
I'pacdukn
TPUTOHOMETPUUYECKUX
3 GbyHKIUH. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
HppanunonansHsle,
4 MoKa3aTeabHbIE U 24 1
JorapupMuIecKue
HEpaBeHCTBA
5 KommnekcHeie uncia 10 1
6 HartypanbHbie 1 11e51ble yncina 10 1
Cuctembl parmoHaIbHBIX,
7 HppalMOHATBLHBIX 12 1
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHHA
8 3agauu ¢ mapaMeTpamMmu 16 1
9 [ToBTOpenue, o6o0IIEHKE, 16 >
CUCTeMaTH3allvsl 3HAaHUH
OBIEE KOJIMYECTBO YACOB 136 10 0

110 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoaundecTBO yacoB
Ne Mara JJIeKTPOHHbIE N (poBbIE
Tema ypoka Kontposbubie | IlpakTuueckue

n/m Bcero padoTI paBoTh! u3yueHHusi | o6pa3oBaTejbHbIE PeCypPChl
1 X:;;ii‘;?;\;;ieﬁziiﬁgfga 1 https://m.edsoo.ru/91ZKXD884
2 Junarpammel Diinepa-BenHa 1 https://m.eds00.ru/6A75109KA
[IpuMeHeHre TeOpeTUKo-
3 MHOKECTBEHHOTO arapara 1 https://m.eds00.ru/F99Z682PX

JUTS peleHus 3a/1a4

Panmonanbueie yucoa.
OOBIKHOBEHHBIC U

4 JECATUYHBIC Ipo0H, 1 https://m.edsoo.ru/L.TS2XKI2C
MPOLIEHTHI, OECKOHEYHBIS
MIEPUOIMYECKHE IpodH

PammonansHBIC YMCHa.
OOBIKHOBEHHBIE U

5 JECATUYHBIC Ipo0H, 1 https://m.edsoo.ru/3EDOB3EK?2
MPOLIEHTHI, OECKOHEUHBIE
MIEPUOANUECKHE IpodH

[Ipumenenue npobeit u
6 MIPOIICHTOB /ISl PEIICHUS 1 https://m.edsoo.ru/OEPEOSIWI
MPHUKJIATHBIX 337124

[Ipumenenue npobeii u
7 MIPOIICHTOB /ISl PEIICHUS 1 https://m.edsoo.ru/NVFYZJHRP
MPUKJIAIHBIX 33184

JlelicTBUTENbHBIC YHCIIA.
8 PammonansHEIE 1 1 https://m.edsoo.ru/P7VKRZOSG
HPPAIMOHAJIbHBIC YHCIIa

9 Apudmerrueckue ornepanuu 1 https://m.edso0.rt/BOMRUCVWY



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY

C IEUCTBUTEIHLHBIMU
quCcIaMHU

10

Moaynb AEHCTBUTENBHOTO
qyciIa ¥ €ro CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpubmmxEnnpie
BBIYMCIICHUSI, IPABUIIA
OKpYTJICHUS, IPUKUIIKA U
OIIEHKa pe3yJbTara
BBIYHCIICHHUH

https://m.edsoo.ru/SRFTXG6E3

12

OCHOBHBIG METOAbI peH_IeHI/ISI
LIETTBIX U APOOHO-
palMOHAIBHBIX YPAaBHEHUN U
HEPABCHCTB

https://m.edsoo.ru/CME8WFBMJ&

13

OCHOBHBIE METO/IbI PCIICHHSI
LENBIX U APOOHO-
palMoOHAIbHBIX YPABHCHHUN U
HEPABCHCTB

https://m.edsoo.ru/YE28L.QQJ2

14

OCHOBHBIE METOIBI PEIICHUS
LETBIX U APOOHO-
palroHATbHBIX YPABHEHUN U
HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

MHOro4ieHsl OT OAHOMN
nepeMeHHou. [lenenue
MHOTO4JICHA HA MHOTOYJIEH C
octatkoM. Teopema bezy

16

MHoOro4eHsl ¢ LeIbIMU
k0o punmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHIJZF

17

Pemenne cucrteM JTUHENHBIX
ypaBHECHUH

https://m.edsoo.ru/1E183555U

18

Pemenue cucreM JTUHENHBIX
ypaBHEHUH

https://m.edsoo.ru/ICEJDO5SGK



https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK

19

Marpuia cuctemsl
JIMHEHHBIX YPAaBHEHUN.
Onpenenurens MaTPHUILBI
2x2, ero reoMeTpUYECKU
CMBICI B CBOMCTBA,;
BBIYMCIICHUE €T0 3HAUEHUS

https://m.edsoo.ru/BAM2QCKWF

20

Omnpenenurens MaTpuLbl
22, ero reoMeTpuyYeCcKuit
CMBICJI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYEHUS

https://m.edsoo.ru/3AMZUEKYQJ

21

[IpuMeHeHue onpenenurens
JUTSL pELLIEHUS CUCTEMBI
JIMHEWHBIX YPAaBHECHUI

https://m.edsoo.ru/9P3E3FF4Z

22

Pemenue npuknaaHeix 3aga4
C IOMOIIBIO CUCTEMBI
JMHEWHBIX YPAaBHEHUI

https://m.edsoo.ru/IKJE16E2L

23

Pemenue npuknaaseix 3aga4
C ITIOMOUIBIO CUCTEMBI
JIMHEWHBIX YPAaBHECHUI

https://m.edsoo.ru/A9H81W33G

24

Konrponbnas pabora:
"PannoHanbHble ypaBHEHUS
u HepaBeHCTBa. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

https://m.edsoo.ru/OHOPJ57VZ

25

OyHKIHUA, CTIOCOOBI 3a/IaHUs
¢bynkuu. Bzaumuo
oOpaTHble (PYHKIUH.
Kommno3urust GyHKImit

https://m.edsoo.ru/1 XYSISM28&

26

I'paduk GynkIIN.
DOnemMeHTapHbIe
npeoOpa3zoBanus rpad)KoB

byHKIMI

https://m.edsoo.ru/7JJGTFZZY A

27

OO6nacTp ornpeeneHus 1
MHO’KECTBO 3HAUECHUN

https://m.edsoo.ru/VUOHQSOCV



https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV

¢ynkuuu. Hynu @ynkuuu.
[IpomexyTku 3HaK
MIOCTOSIHCTBA

28

UYETHbIE N HEYETHBIE
¢yskuuu. [Tepuoanueckue
¢bysakuuu. [IpomexyTKu
MOHOTOHHOCTH (D)YHKIIMU

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMBbl U MUHUMYMBI
¢ynkuuu. Haunbonpee u
HaMMEHBIIIee 3HAUCHUE
(YHKIIMU Ha POMEKYTKE

https://m.edsoo.ru/Z0MN672NG

30

JIuneiiHas, kBaApaTU4yHas U
JTpoOHO-TMHEHHAs PYHKITUU

https://m.edsoo.ru/BZDF8VYZT

31

DJleMeHTapHOe
WCCIIeIOBAaHUE U ITOCTPOCHHE
rpaduKoB STUX QYHKIUN

https://m.edsoo.ru/CP7UKTI1V

32

DneMeHTapHOe
HCCIIEI0BAaHUE U ITIOCTPOCHUE
rpadukoB 3TUX QyHKUUN

https://m.edsoo.ru/NAJFF14CO

33

CreneHsb ¢ 1EJIBIM
rmokasarejieM. bunom
HrroTona

https://m.eds00.ru/2ST9OM2GO

34

CreneHsn ¢ 1EJIBIM
nokasareiieM. buaom
HrroTona

https://m.edsoo.ru/K6X1.Q4UJX

35

Crenennast GyHKIUS C
HaTypaJIbHBIM U LIEJIbIM
nokasaresnem. E€ cBolicTBa u

rpaduk

https://m.edsoo.ru/072LC5R6V

36

Kontposnbnas pabora:
"Crenennas ¢pynkuus. E&
cBoMcTBa U rpaduk"”

https://m.edsoo.ru/431WRJ3Y?2



https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2

37

ApudpmeTnueckuii KOpeHb
HaTypaJbHOMN CTENEHHU U €T0
CBOMCTBA

https://m.edsoo.ru/VEMYOBICV

38

Apudmerndecknii KOpeHb
HaTypaJbHOH CTETIEHH U €T0
CBOMCTBA

https://m.edsoo.ru/BANSPUZEB

39

[IpeobpazoBaHus YHCIOBBIX
BBIPKEHUH, COMIEpKAIIUX
CTETICHH U KOPHU

https://m.edsoo.ru/VR15SUSBDE

40

[IpeobOpa3zoBaHus YMCIOBBIX
BBIPAKECHU, COJIEPIKAIINX
CTENEHU U KOPHU

https://m.edsoo.ru/PRR3BH17H

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAYKECHH, COJIEpKAILIUX
CTETICHH U KOPHU

https://m.eds00.ru/GMO7CPCQG

42

Uppanmonanbubie
ypaBHeHUs1. OCHOBHBIE
METObI PELICHUS
HWPPAIMOHAJIBHBIX YPAaBHCHUM

https://m.edsoo.ru/DHW5QA79M

43

Hppanunonanbusie
ypaBHeHUsA. OCHOBHbIE
METO/bI PELICHUS
VppalMOHAIbHBIX YPABHEHUN

https://m.edsoo0.ru/DN&96TF02

44

WppanmonansHeie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEeIICHUS
UPPALMOHATIBHBIX YPaBHEHUN

https://m.edsoo.ru/1 X40FNHPA

45

PaBHOCHIIBHEBIE Mepexonl B
pPELICHUHN UPPAIMOHATIBHBIX
ypaBHECHUH

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHITBHBIE TTIEPEXO/BI B
peLIeHNN UPPaLUOHAIBHBIX
YpaBHEHUH

https://m.edsoo.ru/RPXZVFMHT



https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT

47

PasHOCHIBHEBIE Mepexoanl B
pPELIEHUH UPPALIMOHATBHBIX
ypaBHEHUH

https://m.eds00.ru/261843DBS

48

PasHOCHIBHEBIE Nepexoanl B
PELICHUH UppaliOHAIbHBIX
ypaBHEHUH

https://m.eds00.ru/O87Z1L0E2K

49

CoiicTBa u rpaduk KOpHS n-
Olf cTeneHun Kak (GpyHKIHUN
00paTHOM CTETeHH C
HaTypaJIbHBIM [TOKa3aTelIeM

https://m.edsoo.ru/8JLO4FGQ9

50

CgoiicTBa 1 rpaduK KOPHS n-
Oli CTeTeH! KaK (PyHKIUU
00paTHO¥ CTETICHH C
HaTYypaJbHBIM ITOKa3aTelIeM

https://m.edsoo.ru/JQHAUMLOM

51

Konrponbnas pabora:
"CoiicTBa u rpauiKk KOpHS
N-Oil CTENEHH.
Hppanmonaibusie
ypaBHeHuUs"

https://m.edsoo.ru/01A6HO8VZ

52

Crenenb ¢ pallMOHAIbHBIM
mokasaTejieM U €€ CBOMCTBa

https://m.edsoo.ru/3PMBUKOGP

53

Crenens ¢ palliOHATBHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/HFJPEPWL9

54

CreneHb ¢ palliOHATBLHBIM
MOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/HDVGSNJIT

55

Ioxa3zatenpHast GpyHKIMS, €€
CBOMCTBA U Irpaduk

https://m.edsoo.ru/T7GPDUVRM

56

Hcnonws3zoBanue rpaduka
(GyHKIMU 1715 peIieHust
ypaBHEHUH

https://m.edsoo.ru/NII1711BM

57

Hcnonws3zoBanne rpaduka
GYHKIUU 1715 petieHus

https://m.edsoo.ru/9PE3YWZ25



https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25

ypaBHEHUH

[TokazaTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEILICHUS https://m.edsoo.ru/NXLINJSWM
MOKa3aTeJIbHBIX YPAaBHECHUH
IToka3aTenbHble ypaBHEHUS.

59 OCHOBHBIE METOJIBI PEIICHUS https://m.edsoo.ru/ITA6IMG1X
TOKa3aTeJbHBIX YPaBHEHUM
IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METOJIBI PEIICHUS https://m.edsoo.rt/YWT7HRGT7
MOKAa3aTeJIbHBIX YPaBHEHUM
Konrponbnas pabora:

61 "ITokazaTenpHast QyHKITHS. https://m.edsoo.ru/HNIC60AKS
[TokasaTenbHble ypaBHEeHHS"

62 Jlorapugu =mcna. Ceoficrea https://m.eds00.ri/E2G7K9QW6
norapupma

63 Jlorapudm 1mcna. CroficTsa https://m.eds00.ru/I92RSSMOM
Jorapupma

64 Jlorapudm awcna. Ceoficrea https://m.edsoo.ru/EMCQ4R3B7
norapudmMa

65 JleCATUYHbIC 1 HATYPATILHBIC https://m.edsoo.ru/NBUG10GSP
JorapudMbl

66 JlecATHUHEIC M HATYPATILHEIC https://m.edsoo. s/ EMWTCSPQY
aorapudmbl
[IpeobpazoBanue

67 BBIpXCHUH, COJEPIKAIINX https://m.edsoo.ru/OQFIWHEXS
Jorapudmbl
IIpeobpazoBanue

68 BBIPOKEHUH, COIepKAIINX https://m.edsoo.r/LXMJ44QAU
Jorapudmbl
[IpeobpazoBanue

69 BBIPAXEHUM, COIepKalIX https://m.edsoo.rw/EP6U3IXNM

JorapupMbl



https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM

70

Jlorapudmuueckas GyHKUUs,
e€ cBoiicTBa u rpaduk

https://m.edsoo0.ru/8TW3IGXDH6

71

Jlorapudmuueckas GyHKIUSA,
e€ cBoiicTBa U rpaduk

https://m.edsoo.ru/KYG9C4S4F

72

Hcnonb3oBanue rpaduka
GyHKIUU 1715 petieHust
ypaBHECHUH

https://m.edsoo.ru/VSLWTS50G

73

Hcnonb3oBanue rpaduka
(GYHKIMU 7151 peIIeHUs
ypaBHECHUH

https://m.edsoo.ru/5CIKV1ZUF

74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/bl PEIICHUS
Jorapu(pMUIECKIX
YpaBHEHUH

https://m.edsoo.ru/STONRDYGS

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METObI PELICHUS
Jorapu(pMUIECKIX
ypaBHEHUH

https://m.edsoo.ru/22FDXMI4S

76

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/bI PELICHUS
Jorapu(pMUIECKIX
YpaBHEHUH

https://m.edsoo.ru/Z2GEE6311

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHNH JorapupMHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCHITBHBIE TIEPEXO/IBI B
pelIeHNH JorapuPMHUUECKUX
ypaBHEHUH

https://m.edso0o0.ru/OVYGSNTLD

79

Kontposnbnas padora:
"Jlorapudmuyeckas

https://m.edsoo.ru/ISPXCS5ZEA



https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA

¢bynkuus. Jlorapupmuueckue

ypaBHeHuUs"

80

CuHnyc, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

https://m.edsoo.ru/YAGEESVC3

81

CuHnyc, KOCUHYC, TAHTE€HC U
KOTaHI€HC YHUCIIOBOIO
aprymeHra

https://m.edsoo.ru/FOWSQ8FFL

82

ApKCHUHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHCIIOBOTO
aprymeHra

https://m.edsoo.ru/A20WOVOPY

&3

ApKCHUHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHCIIOBOTO
aprymeHra

https://m.edsoo.ru/9A0XNXSJ0

84

Tpuronomerpuueckas
OKpPYKHOCTb, OIIPE/IEICHHUE
TPUTOHOMETPUUYECKUX
(GyHKIMHA 4UCIOBOTO
aprymeHra

https://m.edsoo.ru/YA3IXPQ1JL

85

Tpuronomerpuueckas
OKpPYKHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUYECKUX
(GyHKIMHA 4UCIOBOTO
apryMeHra

https://m.edsoo.ru/7JEBAMGFBR

86

OCHOBHEBIE
TPUTOHOMETPHUYECKHE

(hopMyJIBI

https://m.edso0.ru/7G41UGG6B

87

OCHOBHEBIE
TPUTOHOMETPHUYCCKUE

(hopMyIBI

https://m.edsoo.ru/JBEBGS5SATI

88

OCHOBHEBIE
TPUTOHOMETPHUYCCKUC

(hopMyIbI

https://m.edsoo.ru/CSYUBTBTC



https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC

&9

OCHOBHBIE
TPUTOHOMETPHUUYECKUE

(hopMyJIbI

https://m.eds00.ru/6GNQGH5SMV

90

[Ipeo6pa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/U9IM91UJV]

91

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

https://m.edsoo.ru/MEB4SJ2PW

92

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHU I

https://m.edsoo.ru/RINAIF49S

93

[IpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIPAKECHU I

https://m.edsoo.ru/6EHSSHHHY

94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://m.edsoo.ru/LGDUR382T

95

Pemrenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

https://m.edsoo.ru/PQLVEZ6JE

96

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

https://m.edsoo.ru/QOKSGFZ7H

97

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

https://m.edsoo.ru/YRO5D8PZ5

98

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUH

https://m.edsoo.ru/1USPKNSQT

99

Pemenue
TPUTOHOMETPHUUYECKHUX

https://m.edsoo.ru/U/NBWCNDW



https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

ypaBHEHUH

100

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUH

https://m.eds00.ru/89ZKWG015

101

KonTponsHas padora:
"TpuroHomMeTpu4eCcKue
BBIPXKCHUS U
TPUTOHOMETPUUYECKUE
ypaBHeHUs"

https://m.edsoo.ru/IF11SN76Q

102

IlocnenoBaTenbHOCTH,
CIIOCOOBI 3aIaHusI
MOCJIEI0BaTEILHOCTE.
Metoa MmaTeMaTHUECKOH
UHIYKIHAU

https://m.edsoo.ru/SVMC7JBEV

103

MOHOTOHHBIC U
OTpaHUYCHHBIC
MOCIICAOBATECIHLHOCTH.
Hcropus ananusa
OECKOHEUYHO MAaJIbIX

https://m.edsoo.ru/ZV4AYOVRL

104

Apudmernueckas
porpeccust

https://m.edsoo0.ru/SORWO2VI1E

105

['eomeTpuueckas nmporpeccust

https://m.edsoo.ru/ED20JQZ24

106

BeckoneuHo yObIBaroras
T€OMETPUYECKasi MPOTrPeCcCust

https://m.edso00.ru/VG377T8EY

107

CyMMa 0eCKOHEUHO
yOBIBarOIICH
TCOMETPHYSCKOU MPOTrPECCUH

https://m.edsoo.ru/TY1S3DAPL

108

JIMHEWHbBIN 1
SKCIOHEHIMAIbHBIN POCT.
Hucno e. PopMyiia CII0KHBIX
MPOLIEHTOB

https://m.edsoo.ru/UMIH7BTW?2

109

JInHenHbI 1

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

SKCIIOHEHIMAIBHBIN POCT.
Hucno e. DopMyna ClI0KHBIX
MPOLIEHTOB

Hcnonb3zoBanue nmporpeccuun
JUISL PEIIeHUs] PeabHBIX

110 https://m.edsoo.ru/ARPHBD4Y 1
3a/1a4 MPUKIIAJTHOTO
XapakTepa
KonrtponbHas pabora:

111 "TTocmenoBaTeIbHOCTH U https://m.eds00.ru/8QWRKXOHP
nporpeccun’

112 | Henpepoisubie pynium u https://m.edsoo.rt/MCC5N1579
WX CBOWCTBA

113 Touka paspeiea. ACvHMHTOTH https://m.eds00.ru/BXCPICRNV
rpa¢ukoB QyHKITHI

114 CaolicTsa ymicumi https://m.edsoo.ru/DP10ESGVN
HETPEPBIBHBIX HA OTPE3KE

115 CaoiicTsa Qymicuii https://m.edsoo.ru/CCXH3TPSB
HEMPEPHIBHBIX HA OTPE3KE

116 Meron unTepBATIOB /13 https://m.edsoo.ru/A364LEWCO
pelIcHHs HEPABEHCTB

117 Metox uHTepBATIOB /114 https://m.edsoo.rt/RVQDQWS5SP
pellleHUs HEPABCHCTB

118 Meron MHTEpBANOB K15 https://m.edsoo.r/LRMHAKVYF
pelIeHsI HEPaBEHCTB
[IprmeHeHne cBOWCTB

119 HEeNpepbIBHBIX QYHKIMHA 1151 https://m.edsoo.rt/VAMMSCCCD
pelIeHHs 3a,1a4
[IpuMeHeHne cBOMCTB

120 HeTPEepPbIBHBIX QYHKIMHA 115 https://m.edsoo.ru/ZR57Z207R4
pelIeHus 3a,1a4

121 Hepeas u Bropaz https://m.edsoo.ru/TQJHPC7B3

IPOU3BOIHBIE (YHKIIUU



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3

Onpenenenne,

122 TEOMETPUYECKHUIA CMBICIT https://m.eds00.ru/1YSJQSNXT
MPOU3BOAHOMN

123 | Onperenenne, pusmieckuii https:/m.edsoo.ru/5707NISY]
CMBICJI IIPOM3BOIHOM

124 VPABHEHUE KACATEILHOH K https://m.edsoo.ru/NNA3B1850
rpaduky GyHKIIUU

125 YPABHCHHE KACATCILHOM K https://m.edsoo.ru/2MS8V364A
rpadguky GyHKIHH

126 | !lpoussombie ) https://m.eds00.r/9CG66E0L3
3JEMEHTAPHBIX QYHKIIHH

127 IIpoussonanbie § https://m.eds00.ri/OX3T11GG2
3JIEMEHTaPHBIX (PYHKIMH
[Ipon3BoHas cymMBl,

128 NPOU3BEJEHUS, YACTHOTO U https://m.edsoo.ru/HI3R9OF&T
KOMITO3UITUH ()YHKITHIA
[IponsBoaHas cymmBel,

129 MPOU3BEICHUS, YACTHOTO H https://m.edsoo.ru/CIXJYCL4P
KOMITO3HMITUH (DYHKIIHH
[IpousBoagHas cymMmBl,

130 MIPOU3BEICHUS, YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMITO3HUITMH ()YHKIIHH

131 FbHTpOHLHaHE?6OTa: https://m.edsoo.ru/72752YHQ9
[TpousBogHas
[ToBTOpenue, o6o0mEeH e,

132 CHCTEMAaTH3aLMs 3HAHUI: https://m.edsoo.ru/PCOMVZEMH
"VYpaBHeHns"
[ToBTOpenue, o6o0IIEHNE,

133 cUCTEeMAaTH3alHs 3HAHUH: https://m.edsoo.ru/RI36TWPAT
"OyHkumn"

134 Hrorosas konTponbHas https://m.edsoo.ru/7LME37ZN27

pabora



https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27

Hrtorosast KOHTpOJIbHAS

135 paboTta

https://m.edsoo.ru/Y 1L9K 7609

[ToBTOpenue, 06061IeHNE,
CHCTEMAaTH3aIMs 3HAaHUU

136

https://m.edsoo.ru/FF21A8SJZ

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10

11 KJIACC

Ne

u/n Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnueckune
padoThI

Jlara
U3y4eHust

eKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE PeCypChl

[Ipumenenne mpon3BogHON
K HCCIeI0BaHUI0 (DYHKIUN
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

https://m.edsoo.ru/E9SBISYNM

[IpumMeHeHne Mpon3BOHOM
K UCCIICZIOBAaHUIO (DYHKITHUIT
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

https://m.edsoo0.ru/ W7FOW9ADE

IIpumMeHeHne MpoOn3BOTHOMN
K UCCJICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

https://m.eds00.ru/N61EY0OQXN

[IpuMeHeHne npon3BOIHOM
K UCCIIEIOBaHUIO (DyHKIMIT
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

https://m.edso0.ru/39CNHIJI8O

[IpumeneHne nporu3BOIHON
K HCCIIeIOBAaHUIO (DYHKITUH
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU



https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU

[IpuMeHeHne MpoOn3BOHOM
K UCCIIEZIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

https://m.edsoo.ru/GN11SQZZR

Haxoxnaenue HaubobI11ero
Y HAaMMCHBIIIETO 3HAYCHHUS
HENpepBhIBHON (QYHKINH HA
OTpe3Ke

https://m.edsoo.ru/CRANWBULB

Haxoxnaenne HaubobI11ero
Y HAaMEHBILIETO 3HAYCHHS
HeTIpEphIBHON (PYHKIIUH Ha
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

Haxoxnenue HanOoJIbIIero
N HAMUMCHBIICTO 3HAYCHU A
HEeNpepbIBHOW (DYHKIIUU Ha
OTpE3Ke

https://m.edsoo0.ru/BE9WXUF3F

10

Haxoxxaenre HanOOJIbIIETO
¥ HAaVMEHBIIIETO 3HAYEHUS
HemnpepbIBHON (HYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/FI1C58HIG

11

Haxoxnenne HanOOJIbIIETrO
¥ HaUMEHBIIIETO 3HAYEHUS
HemnpepbIBHON (QYHKLIUU Ha
OTpE3Ke

https://m.edsoo.ru/IEETH61Y7

12

Haxoxnaenue HaubobI11ero
Y HAMMCHBIIIETO 3HAYCHHUS
HENpepbIBHON (QYHKINHN HA
OTpe3Ke

https://m.edsoo.ru/641IKWZ70D

13

[IpuMeHeHne pon3BOIHOM
IUIs HAXOKACHUSA
HAWIy4IlIero peleHus B
NPUKJIAIHBIX 33/1a4ax

https://m.edsoo.ru/ZMPEN7APJ

14

[IpuMeHeHne MPOU3BOIHOM

https://m.edso00.ru/JQ4T53RW5



https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5

JJI1 HAaXOXIACHU A
HaWJIy4dlIero pCuiCHus B
IMPUKIIAAHBIX 3aaa49ax

15

[IpuMeHeHne Mpon3BOIHOM
JUIsL OTIpEJIEJIEHUS] CKOPOCTH
U YCKOpPEHHUS IpolLecca,
3aJaHHOTO (POPMYJIOi niIH
rpaduKoM

https://m.edsoo.ru/IJOCONWS57

16

[IpuMeHeHne pon3BOIHOM
JUIs1 OTIPEJIEJIEHUS] CKOPOCTH
U YCKOpEHMsI Ipoliecca,
3aJaHHOTO (POpMYJIOH niIH
rpaduxom

https://m.edsoo.ru/HXTRI77A5

17

Kommnosurus dyHkimit

https://m.eds00.ru/0D1VDOCOZ

18

Kommnosurnust hyHkimit

https://m.edsoo.ru/P6PCUHT4D

19

Kommnosumus GyHkimit

https://m.edsoo.ru/LGNJMKS00

20

I'eomeTrpuueckue oOpassl
YpaBHEHUN Ha
KOOPJMHATHOM IJIOCKOCTH

https://m.edsoo.ru/ WUIS4RBXB

21

I'eomeTrpuueckue oOpassl
YpaBHEHUN Ha
KOOPJMHATHOM IJIOCKOCTH

https://m.edsoo.ru/RWWLNFOGR

22

KonTponbHas padora:
"HccnenoBanue QpyHKIMIA ¢
MTOMOIILIO TPOU3BOIHOM"

https://m.edsoo.ru/SDME3XV95

23

[lepBooOpasHasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

https://m.edso00.ru/GS6KIL.8JMB

24

[TepBooOpa3HbIe
AJIEMEHTAPHBIX (YHKITHHA.
[IpaBuna Hax0XACHUS
MepPBOOOPA3HBIX

https://m.edsoo0.ru/JU3413GVM

25

ITepBooOpa3HbIe

https:/m.edsoo.ru/FN7VYQI157



https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z

3JIEMEHTapHbBIX (PYHKIINH.
[IpaBuna HaxOXACHUS
IepBOOOPA3HBIX

26

Nurerpai. I'eomerpuyecknii
CMBICII MHTErpaja

https://m.edsoo.ru/GGPXB7R8C

27

Brranciaenue
ONpeNIeIEHHOTO UHTETpaja
no ¢opmyne HproToHa-
JleliOuuia

https://m.edsoo.ru/4R97WJZ52

28

Brruncnenue
OIPENIENIEHHOTO UHTETpAIa
o popmyne Herorona-
JletiounIta

https://m.edsoo.ru/1AJ8M4RQT

29

[Ipumenenne nHTErpaia s
HaXO0KAeHUA ILIOIIAICH
TJIOCKUX PUryp

https://m.edsoo.ru/MU24JJVID

30

[IpumeHneHnne nHTErpaNa U1
HaXO0XJIeHUS 00BEMOB
TCOMETPHUYECKUX TEJl

https://m.edsoo.ru/77COVHICS

31

[Ipumeps! perieHuit
nuddepeHInaTbHbIX
ypaBHEHUH

https://m.eds00.ru/GV6VHEELS

32

[Ipumeps! perieHuit
nudepeHITaTbHBIX
ypaBHECHUH

https://m.eds00.ru/GQOISP1PX

33

Marematnueckoe
MOJIeJMPOBaHUE PEabHbBIX
MPOIIECCOB C MOMOIIBIO
nuddepeHITaTbHBIX
ypaBHECHUH

https://m.edsoo.ru/LLIDKMSOC

34

Konrponbnas pabora:
"[TepBooOpasnHas u
uHrerpan”

https://m.edsoo.ru/06KKZN9AH



https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH

35

Tpuronomerpuueckue
(yHKIMHU, UX CBOMCTBA U
rpaduxu

https://m.edso00.ru/43EDG1 XRK

36

Tpuronomerpuueckue
(yHKIMHU, UX CBOMCTBA U
rpaduKu

https://m.edso00.ru/37WDY2B6K

37

Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA U
rpaduku

https://m.eds00.ru/35VO7LIOQ

38

Tpuronomerpuueckue
(byHKIHMH, UX CBOMCTBA U
rpaduku

https://m.edsoo.ru/CNQLICBYR

39

Tpuronomerpuueckue
(byHKIMH, UX CBOMCTBA U
rpauku

https://m.edsoo0.ru/JYONTMOIS

40

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKOMN
OKPYKHOCTHU

https://m.edsoo0.ru/ODHC3ZFH2

41

OT100p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHUN C IIOMOILBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

https://m.edsoo.ru/EY67USIY]

42

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

https://m.eds00.ru/60J90Z11 W

43

OT60p KOpHEH
TPUTOHOMETPUIECKUX
YpaBHEHUH C TOMOUIBIO

https://m.edsoo.ru/NPGOZ1WAL



https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL

TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

https://m.edsoo.ru/BIEFQCOPY

45

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/POCTAGVUJ

46

Pemnienue
TPUTOHOMETPUIECKUX
HEPaBEHCTB

https://m.edsoo.ru/DC43MAHFK

47

Pemmenue
TPUTOHOMETPUIECKUX
HEPaBEHCTB

https://m.eds00.ru/SESMOFQW7

48

KonTponbHas pabora:
"I'paduku
TPUTOHOMETPUUYECKUX
(bYHKIMA.
Tpuronomerpuueckue
HepaBeHCTBA"

https://m.edsoo.ru/5JH7N1DTD

49

OCHOBHBIE MCTOAbI pCHICHUSA
ITOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/SEG5BXW3Q

50

OcHOBHBIC MCTOABI pCHICHUSA
IMMOKa3aTCJIbHBIX HCPABCHCTB

https://m.eds00.ru/OKOI4NQONY

51

OCHOBHBIE MCTOABI pCHICHUSA
IIOKa3aTCJIbHbBIX HCPABCHCTB

https://m.edsoo.ru/XKI1IL8C06

52

OcHOBHBIC MCTOAbI pCHICHUSA
ITOKa3aTCJIbHBIX HCPABCHCTB

https://m.edso00.ru/S16YSE1UA

53

OCHOBHBIE METOIbI PEILIEHUS
J0rapupMUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/HBE6M6CYQ

54

OcHOBHBIC MCTOAbI pCHICHUSA

https://m.edsoo.ru/TPJ4YUEUS



https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8

Jorapu(pMUIECKIX
HEPaBEHCTB

55

OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUIECKIX
HEPABEHCTB

https://m.edso0o.ru/SC4WSD4TP

56

OCHOBHBIE METO/IbI PEIICHHSI
norapupMHIECKUX
HEPaBEHCTB

https://m.eds00.ru/6XWRKOGBQ

57

OcHOBHBIE METOBI PEILECHUS
HPPALMOHAIIBHBIX
HEPABCHCTB

https://m.edsoo.ru/7N3OMGUSA

58

OcHOBHBIE METOBI PEILIECHUS
UppaliOHAIBbHBIX
HEPABCHCTB

https://m.edsoo.ru/NYRQK20JO

59

OCHOBHBIE METOJIBI PEIICHUS
HWppaLMOHAIIBHBIX
HEPABEHCTB

https://m.edsoo.ru/TKEL6CU7P

60

OCHOBHBIE METOJIbI PEIICHUS
UppalOHaJIbHbBIX
HEPABEHCTB

https://m.eds00.ru/SO0R8V 677

61

I'padpuueckue MeTo b1
peLIeHus HPPaAMOHAIBHBIX
ypaBHECHUH

https://m.edsoo.ru/CEFJGB7PP

62

I'paduueckue meTo b1
pelIeHns] UPPALIMOHATIBHBIX
ypaBHECHUH

https://m.edsoo.ru/SDTMHO0B9G

63

I'paduueckue MeToab1
peleHHsl TOKa3aTeNbHbIX
YpaBHEHUU

https://m.edsoo.ru/PWKSFHR1I

64

I'padmueckue meTobl
pelieHus moKa3aTeIbHBIX
HEPaBEHCTB

https://m.edsoo.ru/4W297JPZ4



https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4

65

I'paduueckue meToap!
pelieHus JorapuhMUIecKux
ypaBHEHUH

https://m.edsoo.ru/AYOLSVBQH

66

I'padmueckue MeTo B
pELICHHS JTOTapUPMHUSCKIX
HEPABCHCTB

https://m.edso0.ru/B7I9WE7LT

67

I'padmueckue MeTo b1
pereHust TorapupMUIECKUX
HEPABCHCTB

https://m.edsoo.ru/DQOJPAM3S

68

I'paduueckue MeTo b1
peIIeHHsI TOKa3aTebHBIX U
norapupMuIECKUX
ypaBHEHUH

https://m.edsoo.ru/2NOQX4IT5

69

I'paduueckue meToap!
pElICHUS MTOKA3aTeIbHBIX U
JorapupMUIECKIX
YpaBHEHUH

https://m.edsoo0.ru/ WN60ON936V

70

I'paduueckue meTob!
pelLIeHUs TOKa3aTeIbHbIX U
J0rapupMUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/5285JJ231

71

I'padmueckue MeTo b1
pelIeHHS TTOKa3aTeIbHBIX U
Jorapu(pMUIECKIX
HEPABEHCTB

https://m.edsoo.ru/H7RCFPHRQ

72

KonTponsHas pabora:
"UppaimoHaibHbIe,
MOKa3aTeNbHbIE U
norapummuyeckue
HEepaBeHCTBA"

https://m.edsoo.ru/OUEKRH3WM

73

KomiekcHile yncia.
Anrebpanueckas u
TPUTOHOMETPUYECKAs

https://m.edsoo.ru/E6SCWA257Z



https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z

(dhopmbl 3anucu
KOMIIJIEKCHOTO YHUCIIa

KomriekcHbie yncha.
AnreOpanyeckas u

74 TPUTOHOMETPHUYECKAs https://m.edsoo.ru/NXW7I0PUS
(hopMEI 3aTTCH
KOMIIJIEKCHOT'O YHCJIa

75 ApHMETHYECKHE OnepattiH https://m.edsoo.ru/13KI.U4DRU
C KOMIUIEKCHBIMH YHCIIAMU

76 ApnmeTricckue onepaii https://m.edsoo.ru/4AMHS5SJ9B0O
C KOMIUIEKCHEIMH YHCIaMU
N3o0pakeHne KOMIIIIEKCHBIX

77 Yycell Ha KOOPAUHATHOM https://m.edsoo.ru/NSUS60RSS
IUIOCKOCTH
N3o0pakeHne KOMIIIIEKCHBIX

78 Yyucesl Ha KOOPAUHATHOU https://m.edsoo.ru/C7N4LUODS
IJIOCKOCTH
®opmyna Myaspa. Kopau n-

79 OH CTENCHU U3 https://m.edso00.ru/5VW220UC2
KOMIIJIEKCHOTO YHCJIa
®opmyna Myaspa. Kopau n-

80 Olf CTENEHH U3 https:/m.eds00.r/YCWOXQ3E6
KOMIUIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX

81 HUCCI VLA PIICHIA https://m.edsoo.ru/M33HA2FT9
(buznuecKkux u
TEOMETPUUYECKHX 3a/1a4

82 FOHTPOHBH&H padora: " https://m.edsoo.ru/GUNT4PQPE

KoMmiekcHble unciia

83 Hatypanbusie u nenbie https://m.edso00.ru/6L.53POCIQ
Yypcia

84 HatypanbHble U 1ebie https://m.edsoo.rt/9DAXEE1GO



https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO

qHucia

[IpuMeHeHne npu3HaKoB

85 https://m.edsoo.ru/XD2VU8Y 18
JIETUMOCTH LIEJIBIX YHCENT

86 Ipumenerne npusHaKos https://m.edsoo.ru/BKXH3VHMC
JICTUMOCTH IIEJIBIX YHCENT
[IpuMeHeHne IpU3HAKOB

&7 JIEJIUMOCTH LIETBIX YHUCET: https://m.eds00.ru/U5S49JT5GI
HOJI u HOK
IIpuMeHeHne pU3HAKOB

88 IETUMOCTH LIETBIX YUCET: https://m.edso0o.ru/ROTIFXZWU
HOJl u HOK
[IpumeHeHne MpuU3HAKOB

89 JIEJIMMOCTH ICIBIX YHCEI: https://m.edsoo.ru/SENDPOC41
OCTaTKH 10 MOTYJIFO
[IpumeneHue MpuU3HAKOB

90 JIEJIMMOCTH ICIBbIX YHCEI: https://m.edsoo.ru/LNZN330RG
OCTATKH 10 MOJYJIIO
[IpuMeHeHHEe TPU3HAKOB
JIETUMOCTH LIEJIBIX YUCEIT:

91 anroput™ EBkiuaa mis https://m.edsoo.ru/ASOHTW28V
pElIeHUs 33/1a4 B IIEJTBIX
YpCIax

92 .I.<OHTPOHBHM padora: " https://m.edsoo.ru/NCZOYIBFR

Teopusi LeJbIX Yucen

Cucrema 1 COBOKYIHOCTh

93 | YPABHCHHi. PaBHOCHIbHbIC https://m.edsoo.ru/6QAMHIWA49
CHCTEMBI M CUCTEMBI-
CIECTBHS
Cucrema 1 COBOKYITHOCTh

94 YPABHCHUH. PaBHOCHITLHbIC https://m.edsoo.ru/2NYFSLI1RC

CHUCTCMBI U CUCTEMBI-
CIICOCTBUA



https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC

95

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palOHAIBHBIX YPaBHEHUI

https://m.edsoo.ru/CKESHUS7T

96

OCHOBHBIE METOJIbI PEIICHUS
CHUCTEM U COBOKYITHOCTEU
HppalUOHAITBHBIX
YpaBHEHUH

https://m.edsoo.ru/JKOPF5PM?2

97

OcCHOBHBIE METOBI PEILEHUS
CHUCTEM U COBOKYITHOCTEU
NIOKA3aTENbHBIX YPaBHEHUN

https://m.edsoo.ru/51Z5AIVWZ

98

OcHOBHBIE METOBI PEILEHUS
CUCTEM U COBOKYITHOCTEU
IIOKA3aTeIbHBIX YPABHECHUM

https://m.edsoo.ru/VUDYFBU4C

99

OCHOBHBIE METO/IbI PELICHHUS
CUCTEM U COBOKYITHOCTEU
JorapupMUIECKIX
YpaBHEHUH

https://m.edsoo.ru/104NP4WEE

100

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
J0rapupMUUECKUX
ypaBHEHUH

https://m.edsoo.ru/XIK82R4Y3

101

[Ipumenenue cucrem k
PELIEHUI0 MaTEMATHUECKHUX
3a/1a4 ¥ 3aJ1a4 U3 pa3Iu4HbIX
o0JacTell HAyKH U peallbHOM
JKWU3HM, HHTEpIIpETALUs
IIOJIyYEHHBIX PE3yJIbTaTOB

https://m.edsoo.ru/FVBQON9ARO

102

[TpuMeHeHue CUCTEM K
PCILICHUIO MaTeMaTHYSCKHX
3a/1a4 ¥ 33/1a4 M3 Pa3IHIHBIX
o0acTeil HayKH U peasbHOM
’KU3HH, HHTEPIIPETALS
IIOJYYCHHBIX PE3YJIbTATOB

https://m.edsoo.ru/BS2BRDQ8&D



https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D

103

[IpuMeHeHNne HEPAaBEHCTB K
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3Iu4HbIX
o0acTeil HayKH U peanbHOM
JKWU3HM, HHTEpIIpETALUs
[IOJIYYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/KEPYP4ACG

104

KonTtponbHas pabora:
"CHUCTEeMBI palliOHAIBHBIX,
UPPAIMOHATBHBIX
NIOKa3aTeIbHbBIX U
JOTapuUPMHUECKUX
ypaBHeHU"

https://m.edsoo.ru/PY1EYYY4M

105

PannonanbHble ypaBHEHHUS C
napaMeTpamu

https://m.edsoo.ru/BVE4CV90B

106

PanmonanbHble HEpaBEeHCTBA
C mapaMeTpaMmu

https://m.edsoo.ru/AX7UKVAVW

107

PanmonanbHbIe CHCTEMEI C
napameTpamu

https://m.edsoo.ru/CMKD4UGBP

108

Hppanuonanbusie
YPaBHEHUSI, HEPABEHCTBA C
rapameTpamu

https://m.edso00.ru/PFOEGIXEG

109

HppanmoHaibHbIe CUCTEMBI
C mapaMeTpaMu

https://m.edsoo.ru/GVGKCPRIJZ

110

[TokazarenpHbIE ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

https://m.edsoo.ru/QJ4K1Y35W

111

Iloka3zaTenbHBIE CUCTEMEI C
napamMeTpamMu

https://m.eds00.ru/M72S624SQ

112

Jlorapupmuueckue
YpPaBHEHUS, HEPABEHCTBA C
napaMeTpamu

https://m.edsoo.ru/114BBN6PR

113

JlorapupMuueckne CUCTEMBI
C mapamMeTpaMu

https://m.edsoo.ru/1US8VS5YYB



https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B
https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB

114

Tpuronomerpuueckue
YPaBHEHUS ¢ ITapaMeTpamMmu

https://m.edsoo.ru/J3E6M4K5P

115

Tpuronomerpuueckue
HEpaBEHCTBA C MapaMeTpaMu

https://m.edsoo.rt/KXSQIMLXW

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

https://m.eds00.ru/EGQYTSCMK

117

[Toctpoenue u
Hccie0BaHue
MaTeEMAaTUUECKUX MOJeei
peaIbHBIX CUTYyaLUH C
TMOMOIIBIO YPABHEHUI C
rnapamMeTpamu

118

ITocTpoenue u
HcCcIe0BaHue
MAaTEMAaTUYECKUX MOJENEN
pEaTbHBIX CUTYaALIHI C
IIOMOIIBIO CUCTEM
YPAaBHEHUH € IapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

[Toctpoenue u
HCCICI0BaHNE
MaTeMaTHYEeCKHX MOJelIeH
peabHBIX CUTYAIUH C
IIOMOIILIO CUCTEM
ypaBHEHUH C MapaMeTpamu

https://m.edsoo.ru/07QRW54XJ

120

KontponsHas pabora:
"3anaun ¢ napamerpamu”

https://m.edsoo.ru/AUDRLEGIH

121

[ToBTOpeHnue, 06001IeHNE,
cHUCTeMaTH3allMs 3HAHMIA:
"VpaBHenus"

https://m.eds00.ru/Q96Z4GTOB

122

[ToBTOpenue, 06001IEHNE,
CHUCTEMaTH3als 3HaHUH
"VpaBuenus"

https://m.edsoo.ru/LDDJV3J2C

123

IToBTOpeHue, 0600IIEeHNE,

https://m.eds00.ru/0T5CT6Z29Y



https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK
https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y

CHUCTeMaTU3alrs 3HAHUI:
"VpaBuenus. CuctemMbl
ypaBHEeHU"

[ToBTOpenue, 06001IEHNE,

124 cucTeMaTru3ans 3HaHWil: https://m.edsoo.ru/785E3G27D
"HepaBeHnctBa"
[ToBTOpeHnue, 06001IEHNE,
125 CHCTEMAaTH3aLMs 3HAHUI: https://m.edsoo.ru/JINOOBSEMJ
"HepaBenctna"
[ToBTOpeHnue, 06001IeHNE,
126 CHCTEMAaTH3alMs 3HAHUI: https://m.eds00.ru/S6OBDWSERS
"Hepasenctna"
[ToBTOpeHnue, 06001IeHNE,
127 SHCTeMaTmaum glfaHHH: https://m.edsoo.ru/9ZPIBFWS3
IIpousBonnas u €€
npuMeHeHue"
IToBTOpEHME, 0600IMICHNE,
128 rCTOMATHAIIH SHAHHH: https://m.edsoo.rw/ITBR16TV4
[IponsBoanas u eé
npuMeHeHue"
[ToBTOpenue, o6o0mIeHNE,
129 | CHCTCMATHIAINA SHAHMH. https://m.edsoo.ru/2FTL33S5B
IIpoussonnas u eé
npuMeHeHue"
[ToBTOpenwue, o6o0IICHNE,
130 CHCTEMAaTH3alMs 3HAHWH: https://m.edsoo.ru/20Y4ESB2P
"WuTerpain u ero npuMeHeHue"
IToBTOpEeHME, 0600MICHNE,
131 CHCTEMAaTH3aLMs 3HAHHIA: https://m.edsoo.ru/O9UIWIK A2
"®dyskiun"
[ToBTOpenue, o6o0IICHNE,
132 CUCTEMAaTH3aINs 3SHAHUHA: https://m.eds00.1u/QY81HGQQV
"®yaknun"
133 IMorTOpenue, 00o0IICHNE, https://m.eds00.ru/8Q9LOYAR1



https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ
https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1

cUCTEMAaTH3aIns 3HAaHUH:
"®yukuun"

134 Hrorosasi KOHTpoJIbHAs padoTa 1 1 https://m.edsoo.ru/BMDRMCOPG
135 Hrorosas KOHTponbHas padoTa 1 1 https://m.edsoo.ru/N7J3K1FD7
136 Tlostopenue, obodmente, 1 https://m.edsoo.ru/SANNOWXQM

CcuCTeMaTH3anunsA 3HAaHUH

OBLIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME

136

10



https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM

IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSI OCHOBHO
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPoBePSIEMOro
pe3yJabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMBbI CpeIHero 001ero oopazoBaHusi

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MNOHATHAMU: PALMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITHYHASL APOOb, TPOIECHTHI

1.2

BreimoaHsTh apI/I(I)MCTI/I‘{eCKI/Ie ornepanuun C palnOHAJIbHBIMHA n
)ICI\/’ICTBI/ITGJ'H)HI)IMI/I YHCIaMH

1.3

BrimmomaaTe HpI/I6J'II/I)KéHHLIe BBIYMCJICHUA, HCIIOJIb3YyA ImpaBujia
OKPYIUICHUA, ACJIAaTh IPUKHUAKY U OLICHKY PE3yJibTaTa BBIUMCIICHU N

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJIBIM IOKa3aTeseM, CTaHAapTHas
¢dopma 3amucu JAEHCTBUTEIHHOTO YHCIA, KOPEHb HATYPaJbHON CTETEHU;
UCIIOJIb30BaTh MOAXOAILYI0 (OPMY 3alUCH €HCTBUTENBHBIX YHUCEN IS
pelIeHUs] NPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHbIX

1.5

OnepupoBaTh MOHSTHSIMHU: CUHYC, KOCUHYC U TaHIE€HC IMPOU3BOJIBHOTO
yIia; HCIONb30BaTh 3alKCh IPOU3BOJIBLHOTO yIila uepe3 oOpaTHbIe
TPUTOHOMETpHUYECKUE (HYHKITUU

YpaBHEHUs U HEPABEHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, LECJIOC,
panuoHaJIbHOC, HppauOHaJIbHOC YpaBHCHHUC, HCPaBCHCTBO,
TPUTOHOMETPUYICCKOC YPABHCHHUC

2.2

BrimonsaTe npeodpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUHN U pelaTh
TPUTOHOMETPUUYECKHE YPABHEHUS

23

BoinonusaTe npeoOpa3oBaHus LENbIX, pAlMOHAIBHBIX U UPPALMOHATIbHBIX
BBIDQXCHUM M pPEIIaTh OCHOBHBIE THUIBI LEJBIX, PAlMOHAIbHBIX H
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

24

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA JUI PELICHUS MATEMaTUYECKHUX
3aJa4 ¥ 3a/1a4 U3 Pa3IM4YHbIX 00JIacTe HAYKH U pealbHOM KHU3HU

2.5

MopnenupoBaTh peajibHble CUTYallud Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPAXEHUSI, YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3aJjaul, UCCIEA0BAThH
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM arlapara ainreopsl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh NOHATUAMU: PYHKIIMSL, CTIOCOOBI 3aaHusl QyHKIUH, 001aCTh
OTpeNieIeHus M MHOXKECTBO 3HaueHU (yHKiuM, rpapux QyHKIUH,
B3aMMHO OOpaTHbIe PYHKIIMU

3.2

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (QYHKIUH, HYIU
(YHKLUU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

33

Hcnonp3oBath rpaduku GyHKIUN AJIs pelIeHUs] ypaBHEHUI

34

CtpouTth 1 ynTaTh rpad KK JIMHEHHON (PYHKITUHU, KBAAPATUIHON (DYHKIIHH,
CTeNIeHHOW ()YHKITUH C [IEIbIM TTOKa3aTeIeM




Ucnonws3zoBate rpaduku ¢GyHKIMNA I8 MCCIENOBAHUS TPOIIECCOB U
3aBUCHUMOCTEH TIPH PELICHUH 3a]ad U3 JIPYTUX Y4YeOHBIX MPEAMETOB H

33 peampbHOM  KM3HM, BBIpaXaTh (OpPMyJIaMH 3aBHCHMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maTemaTu4yeckoro aHaiansa
41 OnepupoBaTh MOHATHSIMH: [OCIEIOBATEIBHOCTh, apupMeTHuecKas u
reoMeTpruyecKas Mporpeccuu
OnepupoBath MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETpHYECKas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIMIEH TIeOMETPHYECKOM
MIPOTPECCUU
4.3 3a1aBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIOCOOaMU
4.4 Hcnonb3oBare CBOKCTBA MOCHEAOBATEIBHOCTEM M MPOTPECCHU s
pELICHHS peaIbHbIX 33J1a4 IPUKJIAIHOTO XapaKTepa
5 MHOK€eCTBa U JIOTHKA
5.1 OniepupoBaTh NOHIATHSIMHU: MHOKECTBO, ONIEpaIlMU HaJl MHOYKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar il ONUCAHUSA
5.2 peaNbHBIX MPOLIECCOB U SBJICHUN, IPU PELICHUH 33]1a4 U3 APYTUX yUSOHBIX
MPEAMETOB
53 OnepupoBaTb  MHOHATHSIMHU:  ONpENEJICHUE, TEeopeMa,  CIEJICTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
TR IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOEHHs OCHOBHO
AL 00pa30oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanust
1 Yucia ¥ BIYUCIICHUS
OniepupoBaTh MOHATUSIMHU: HATypajbHOE, LIEJI0E€ YHUCIIO; HCIOJIb30BAThH
1.1 NPU3HAKU JIETUMOCTH LIEJIbIX YHCEJ, PA3J0KEHHWE 4YHCIIa Ha MPOCThIE
MHOKHUTEINH JIJIsl pelIeHUs 3aa4
1.2 OnepupoBaTh NOHATHEM: CTEIICHD C PAIlMOHAJILHBIM IMOKa3aTeIeM
13 OnepupoBath MOHATUAMU: JIOTapUBM YHCIa, TeCATUIHBIE U HATYpaIbHbIC
norapuMbl
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpumensaTs cBoiicTBa cTenmeHM i INpeoOpa3oBaHMsl BbIpaKEHU,
2.1 ONEepUpPOBATh MOHATUSMHU: IOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THITBI MOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BrimonusaTe mpeoOpazoBaHusi BBIPAKCHHIA, COJEPXKAIIUX JIOTapU(DMBI,
2.2 OIIepUPOBATH MOHATUSAMU: JIOTapU(PMUIECKOE ypaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIC THITBI JOTapU(PMHUECKUX YPABHEHUN U HEPABCHCTB
2.3 Haxoautsb penieHusi mpocTeUIInuX TPUrOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JINHEUHBIX YPAaBHEHUI U €€ pelleHHUE;
2.4 WCIIOJB30BaTh  CHUCTEMY  JIMHEHMHBIX  YpaBHEHUM ISl PELICHUS
MPaKTUYECKUX 3a/1a4
2.5 Haxomute  pemieHuss  OpOCTEMINMX  CUCTEM M COBOKYIHOCTEH




palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peanbHbIE CHUTyalldd Ha s3BIKE alnreOpbl, COCTABIATH
BBIPAXXEHHUsI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJayu,
UCCJIEIOBATh IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BaHUEM annapara aareopbl

OYHKIUU U TpaPuKu

3.1

OnepupoBaTh NOHATHAMH: TEepUOAUUECKas (DYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH JKCTpeMyMma (YyHKIMH, HAUOOJbIIEe U
HAMMCHBIIIECC 3HAYUCHUA q)yHKI_[I/II/I Ha MPOMCECIKYTKC, UCIIOJIB30BATh UX IJIA
uccienoBanus GyHKINH, 33JIaHHON Tpadukom

3.2

OnepupoBaTh MOHATHAMU: TpaQUKHU MMOKA3aTEIHHOM, JTOTapru(OMHIECCKOM
U TPUTOHOMETPUYECKHX (YHKIMHA; M300pakaTh UX Ha KOOPIUHATHOM
IUIOCKOCTH U MCIIOJIb30BATh JJIsl PELLICHUS] YpPaBHEHUI U HEPABEHCTB

33

N306paxkaTh Ha KOOPIMHATHOW IUIOCKOCTH TIpapuKd  JTUHEHHBIX
YPaBHEHHH U HCIOJIb30BAaTh HX MJI PEIICHUS CUCTEMBl JIMHEHHBIX
ypaBHEHUH

3.4

Wcnonb3oBate rpaduknd (QyHKOMHA IS UCCIIEIOBAHHS TPOIECCOB U
3aBHCUMOCTEH U3 JPYTruX yUeOHBIX AUCIUILTUH

Hauyana maTemMaTH4ecKkoro aHaau3a

4.1

OnepupoBaTh MNOHATHSAMH: HENpepbIBHAs (QYHKUUSA, MPOU3BOIHAS
(GYHKIIUHM; WCTIOJIB30BaTh TEOMETPUYCCKUUH U (U3HUYECKUNA CMBICI
IIPOU3BOAHOMN JUIs pEeLICHUs 3a/1a4

4.2

Haxoauth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (PYHKUMHA,  BBIYUCIATH
MIPOU3BOHBIC CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKITUI

43

Hcnonb3oBath MPOWM3BOAHYIO M HCcleAoBaHUA  (DYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMCHATE PE3YJIbTAThl UCCIICAOBAHUA K
MOCTPOCHUIO IpauKoB

44

Hcnonws3oBaTh MNPOU3BOAHYIO JJII HAXOXKACHUA HAWITYYIICTO PCUHICHUA B
IMMPUKIAAHBIX, B TOM YHCJIC COOMAJIbHO-OKOHOMHUYCCKHUX, 3agadax

4.5

OnepupoBaTh MOHATUSAMHU: IepBooOpa3Has U MHTErpaj; IOHUMATh
reoMeTpruecKuid U GU3NYECKUN CMBICT MHTErpaja

4.6

Haxoauts mepBooOpa3Hble 3leMEHTApHBIX  (GYHKIUIM, BBIYUCIATH
uHTerpai o Gopmyne Herotona — Jleiibnuma

4.7

Pemrats MPUKIAAHBIC 3a/1a4i, B TOM YUCJIC COLMUAJIbHO-9KOHOMHNYECKOI'0O U
(U3UIECKOTo XapakTepa, CPeJICTBAMH MaTEMAaTHIECKOTO aHaJIH3a




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JOPOOH, TIPOIEHTHI,
OecKOHEYHble  Iepuoauveckue  ApoOu.  ApupMeTHUecKHe  Omepaluu  C
1.1 paloHaIbHBIMU YHUCIIaMHU, TIPEOOpa30BaHUsl YUCIOBBIX BhIpakeHUi. [IpuMenenue
npobeil U MPOLEHTOB AJsl pelleHUs NMPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpaciei
3HAHUW U pEeAIbHOW KU3HU
JeiicTBuTenpHble  4ucna.  PanuoHanbHBlE M MppalMOHAIbHBIE  YHCIA.
1.2 | Apudmernueckue onepanuud C JEHCTBUTENbHbIMU uuciaaMu. [IpuOmmkéHHbIe
BBIYMCIICHMS], IPABUJIA OKPYTJIEHUs, TPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ unenbiM mnokazareneMm. CTanmapTHas Qopma 3alucu AeHCTBHUTEIHLHOTO
1.3 | uumcna. VMcnonp3oBaHHE MOAXOSIIEH (OPMBI 3alTUCH NEHCTBUTENBHBIX YHCEN JUIS
pelIeHusl TPaKTUYECKHX 3a/1a4 U IPEICTaBJICHUS IaHHbBIX
1.4 ApudmMernueckuit KOpeHb HaTypalbHOU cTeneHu. JlefcTBUS ¢ apupMETHICCKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHsI U HEpABEHCTBA
2.1 ToxpaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHUs
29 [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
) TpUTOHOMETpHUYECKHe (HopMyIIbl
23 VYpaBHeHUe, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelieHMe HepaBeHCTBa. MeTon
UHTEPBAJIOB
2.4 Pemrenue nensix U ApoOHO-palMOHAIBHBIX YPABHEHHUN 1 HEPABEHCTB
2.5 Pemienue nppaunoHaabHbIX YPABHEHU U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUN
27 [IpuMeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUYECKUX 3a/1a4 U 3a]1a4
W3 pa3JIMYHbIX 00JIacTel HAYKHU U PEaTbHOM KU3HHU
3 OyHKIMH U TpaQUKH
31 @yukius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. B3aumsao oOpaTHbIE
' byHKIIUU
39 Ob6nacTe ompeneneHus M MHOXKECTBO 3HaueHU ¢yHkuuu. Hynmu QyHKmm.
) [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
33 CrenenHast GyHKIIMS ¢ HATypaldbHBIM U IeNbIM MOKa3atenem. EE cBoiicTBa u rpaduk.
CnoiicTBa 1 rpaduK KOPHSI 71-0i CTETICHU
34 TpuronomeTpuueckas OKpyKHOCTb, ONpPENEICHUE TPUTOHOMETPUUYECKHUX (YHKIIHMA
YHUCJIOBOI'O apryMEHTa
4 Hauana maTemaTuueckoro aHaiansa
4.1 [TocnenoBarenbHOCTH, CIMOCOOBI 3afaHMsl ToOcieAoBaTeNbHOCTEHl. MOHOTOHHBIE




MOCJIEI0BATEIbHOCTH
ApudmeTrrueckas W TeoMeTpUdYecKas Tmporpeccud. beckoHeyHO —yObIBaromiast
4o | TEOMETPUYECKas MPOrpeccHs. CymMma OecKOHEUHO YyOBIBAIOIIEH TeOMEeTpHUECKOi
nporpeccuu. Popmysia CIOXKHBIX MpOLEHTOB. lcmonp3oBaHue mporpeccuu st
pelIeHus: pealibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHoxecTBO, omepanud Haja MHOXecTBamMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHne TEOPEeTHUKO-MHOKECTBEHHOTO amnmapara Jjsi ONHCaHUsl pealbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB
5.2 Onpenenenne, Teopema, CJIeICTBUE, TOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypasnbnblie u nenbie yncina. [Ipu3Haky JeIMMOCTH LHETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeseM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uyucna. JlecaTuyHbie U HATYpaIbHBIC JOTapU(MbI
2 YpaBHEHUs U HEpPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaKEHU, COAEPIKALIUX JTOTapUPMBbI
29 [Ipeo6pa3oBanue BbIpaXEHUIl, COAEPIKALINX CTENIEHHU C pallMOHATbHBIM
II0Ka3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHHUsI U HEPABEHCTBA
26 Cucremsl J'II/IHveI‘/'IHBIX ypaBHeI;IPIfI. Pemenne mnpukinagHeIX 3a7ad € MOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHECHU
2.7 Cuctembl U COBOKYITHOCTH pallUOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHue ypaBHEHMM, CHUCTEM W HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKHX
' 3aJ1a4 W 3aJ1a4 U3 Pa3IuvHbIX 00JacTel HAYKH U peaJIbHOM )KU3HU
3 DyHKIIMU U TpaduKu
Oyukuus. Ilepuonnyeckue ¢yHKuuu. I[IpoMexyTKH MOHOTOHHOCTH (YHKIIHH.
3.1 MakcuMymMbl U1 MUHUMYMBI GyHKIUH. Haubonpliee ¥ HauMeHbIEe 3HAYCHHE
(YHKIMH HAa IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINHU, X CBOHCTBA U TpaduKH
33 [TokasarenpHas u Jorapudmudeckas QyHKINU, KX CBOWCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB QYHKITHHA 1715 pelIeHUs] ypaBHEHUN U TMHEHHBIX CHCTEM
Ucnons3oBanne rpadukoB QYHKIUH A7 UCCIENOBAaHUS  TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpbhIE BO3HUKAIOT TMPH PEIICHWU 3aJad W3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HU
4 Hauana maTemaTuueckoro aHaiansa
4.1 HenpepsiBHble GhyHKIIMU. MeTo1 HHTEPBAJIOB 7Sl pELICHHs] HEPAaBEHCTB
4.2 [TpousBoaHas hyHkuuu. ['eoMeTpuuecKuii M PU3MIECKUI CMBICT IPOU3BOJHON
43 [Tpou3BoaHbIe AneMeHTapHBIX (QyHKIMHA. DopMysbl HAXOXKJICHHS TMPOM3BOIHOM




CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne TPOM3BOAHON K WCCIENOBAaHHIO (YHKIMA HAa MOHOTOHHOCTH H

4.4 sKcTpeMyMbl. HaxoxaeHne HanboibIIero 1 HauMeHbIero 3HaueHust QyHKIMY Ha
OTpe3Ke
[IpumeHneHne NpoN3BOAHOM JUIsl HAXO0XAECHUS HAWTY4IIEeTro PeIIeHNs B IPUKJIIa HbIX

4.5 3ajjayax, JJIs OIpENeJIEHUs] CKOPOCTH TMpolecca, 3aJaHHOTO (GOpMyJIoN WM
rpaduKoM

4.6 [TepBooOpasnas. Tabauia nepBooOpPa3HbIX
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dbopmyne Hetotona — JleliOHuna

ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOU OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHMSA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NPOBEPSIEeMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeHero 0ouero
TpeOOBaHNS oOpa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMU DPEILIEHUS 3a]ad;
yMeHHe (GOpMYJIMPOBAaTh M ONEPUPOBATH IMOHATHSAMU: OIPEEIICHUE,
aKkcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHUE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXAECHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIIOIb30BaTh METOJ] MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIBHBIE PACCYKICHWsS IIPU PpEUICHMM 3ajad,
1 OLICHUBATh  JIOTUYECKYIO  IIPAaBUIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, OIEpallMy Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX IIPOLECCOB U ABJICHUI U NIPU PELICHUU
3aja4, B TOM 4YHCII€ U3 JApPYrUX Y4eOHBIX IPEIMETOB; YMEHHE
ONepUpOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W OIHUCHIBaTh TIpadbl pa3IMUHBIMU
croco0amu; UCIOIb30BATh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATHAMH: HAaTYpaJIbHOE YHCIIO, IEJI0e YHUCIIO,
CTETIEHb C LIEJBIM MOKa3aTeeM, KOPeHb HaTypalbHOW CTEIEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeslieM, CTENeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JorapuM YHcia, CHHYC, KOCHHYC M  TaHIEHC
IPOU3BOJIFHOTO YHCIA, OCTaTOK II0 MOJYJIIO, PalMOHAIBHOE YHCIIO,
UppallMOHATILHOE  YHUCIO,  MHOXXECTBAa  HATypalbHBIX,  IIEJBIX,
pallMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
) NpPU3HAKKA JEIMMOCTH, HaUMEHBIIUI OOIIMI JeiauTeNnh U HauMEHbIIee
obmee kpaTHoe, anroput™M EBKinaa npu pemeHnn 3aaad; 3HaKOMCTBO €
pa3IMYHBIMU ~ TMO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIEHHS, yMEHHE
BBITIOJHATH BBIYMCIICHHE 3HAUYEHHH M TPeoOpa3oBaHMs BHIPAKEHHUN CO
CTENeHs MU U JorapupmMamu, npeoOpa3oBaHUs IPOOHO-pAMOHATIBHBIX
BBIPDAKCHUH; YMEHHE OIEpHPOBaTh MOHSATHAMH: IIOCIEI0BATEIHHOCTS,
apudMeTHIecKas Iporpeccus, FreoMeTpHUecKas porpeccus, 0eCKOHEYHO
yOBIBaroImasi  TreoMeTpuuecKas  IpPOTPeccHs; yMEHHE  3aJaBaTh
II0CJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIbIO PEKYPPEHTHBIX (OPMYIT;




yMEHHE ONEePUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTYMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMMCH KOMILIEKCHBIX YHCeN (FreoMeTpuuecKasi, TPUroHOMEeTpudecKas u
anreOpandeckas); yMeTh HPOU3BOAHNTH apuU(PMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMH; TPHUBOJUTH TPUMEPHI  HCIIOIH30BAHUS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHUAMU: MaTpuua 2x2 u 3x3,
OTIPEICTUTENh MATPHUIIBI, TEOMETPUUYCCKUN CMBICI OMPEACITUTENS

YMmenue OIICPHUPOBATH NOHATUAMU: PAOHWOHAIBHBIC, WPpPAlWOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(bMI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
IHNOHATHUAMUK. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHCHI/If/'I U HCPABCHCTB, PABHOCUJIBHOCTbH
ypaBHeHI/Iﬁ, HCPaBCHCTB W CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPABCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YPaBHCHUS, HCPABCHCTBA W CHCTEMblI C IIapaMCTPOM; IIPHMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATCMATHYCCKHUX
3a/1a4 1 3a7ia4 U3 pa3JIMIHbIX obnacreit HAYKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEePUOIUYHOCTh (YHKIMH, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (QYHKIMH, HanOOJIbIIee U HAUMEHBIIeE 3HAYCHUS
(yHKIMY HA TIPOMEXYTKE, HeTIpephIBHAsL (DYHKIIHSI, aCUMIITOTHI Tpaduka
¢byHKIMH, TIepBas ¥ BTOpast NpOU3BOAHAS (DYHKINHU, TEOMETPUIECKUI 1
(¢u3nvyeckuil CMBICI MPOU3BOJIHON, IepBOOOpa3Hasi, ONpeAeIEHHbIHI
MHTETpajl; yMEHHE HAaXOAWTh ACHMITOTHI rpaduka (YHKIUH; YMCHHE
BBIYUCIIATH  NPOU3BOJAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO M
KOMITO3MIIMK (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeIbHOM K rpaduky
(yHKIMY; YMEHHE HAXOAWUTh NMPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIOIb30BaTh IPOU3BOJHYIO JUIS HCCIENOBAaHHUA (QYHKIUH,
HAXOJIUTh HauMOOJbIINE W HAMMEHBIIWE 3HAUYeHUS (PYHKUUI; CTPOUTH
rpa¢Ku MHOTOYJICHOB C HCIIOJIb30BAHUEM allapara MaTeMaTHIeCKOTO
aHalmu3a; MPUMEHSATh NPOM3BOJIHYIO JJsl HAXOXKICHHUS HAWIY4IIero
pelieHnsl B MPHUKIAJHBIX, B TOM YHCIIE COLHUAIBHO-SKOHOMUYECKUX H
(bu3HUecKux 3aa4ax; HaXOAUTh IJIOMAAN U 00BbEMBI QUTYP C TTOMOIIBIO
MHTETpaja; MPUBOIUTH MPUMEPHl MaTEMAaTHYECKOT0 MOAETHPOBAHHS C
OMOIIbIO U] PepeHITnaNbHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KoMno3uuus (yHKUUN, JUHEHHas (QYHKIMs, KBaJpaTH4HAs
GbyHKIMA, panyoHagbHas byHKLUS, CTETICHHAs GbyHKIMA,
TpUrOHOMEeTpUUYeckre (GYHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKUUH; YMEHHUE
CTPOUTHh Tpa@UKU H3yYEHHBIX (QYHKIMHA, BBIMOIHITH MPEoOpa3oBaHUA
rpaduKoB QYHKLUH, UCTIOIB30BaTh IpaUKU AJIS U3yUSHHS MTPOLIECCOB U
3aBUCHUMOCTEHN, IPU pEUIeHUH 3aJad U3 JIPYruX y4eOHBbIX NMpPEAMETOB U
3aJa4 U3 peajbHOM KU3HM; BhIpaKaTh (OpMyIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaUKu PyHKIUN 1715 pelIeHUs
YpaBHEHMI, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHON IJIIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB
U UX CUCTEM

YMeHue pemaTtb TCKCTOBBIC 3ald4H Pa3HbIX THIIOB (B TOM YHCJIC Ha
IMPOLICHTHI, JOJHW W YaCTH, HA ABUKCHUC, pa60Ty, CTOMMOCTBb TOBApPOB U




yCIIyT, HAJOTH, 33a4i U3 00JIaCTH yNpaBICHUs JIUYHBIMU U CEMEUHBIMU
(MHAaHCAMM); COCTaBISATh BBIPAKCHHS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI 10 YCIIOBHIO 3aJ[aud, HCCIEAOBAaTh IOJYyUYEHHOE pEIlECHUE U
OLIEHUBATh MPaBIONONO0OHOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUpPOBATh
peabHbIE CHUTYyallMM Ha $3bIKE MATEMaTHUKH; COCTAaBIISITh BbIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBbl 110 YCIOBHUIO 3aJauH,
UCCJIEIOBaTh IIOCTPOEHHbIE MOJEIHU C MCIOJIb30BAaHUEM armapara
ayreOpbl, UHTEPIPETUPOBATH MOJYyYEHHBII pe3yIbTaT

YMeHue onepupoBaTh MOHATHIMU: cpeiHee apudMeTHuecKoe, Me1aHa,
HanOoJIbIIIee U HANMEHBINIEE 3HAYCHHUS, pa3Max, JUCIIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHMCIOBOIO HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
UH(OPMALIUIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA JHarpaMMmax, rpadukax,
OTpa)KaIOILYIO CBOMCTBA PEaJIbHBIX ITPOLIECCOB U SBJICHUN; IPEICTaBIISTh
UHPOPMALIMIO C TMOMOIIBI0 Ta0NWIl W JWarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBbIE, B TOM YHCJE C INPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUECKU UCCIIE0BATh COBMECTHBIE
HaOJIr0/IEHUS C TOMOIIBIO AMArPaMM PacCeHBAaHUS U TMHEHHON perpeccuu

VYMenue onepupoBaTh MOHATHUAMH: CIYyYalHBIM ONBIT W Cly4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(opMyJIBI CIIOKEHHSI U YMHOXXEHHS BEPOSATHOCTEH, (OpMyITy MOIHOM
BeposTHOCTH, popMyny bepHyrum, komOuHaTopHbIe PakThl U HOPMYJIBI,
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; YMEHHE ONEepUpOBAThH
NOHATUSMM: CllydyailHas BeJIMYMHA, paACHpe]elIeHUe BEpOSITHOCTEH,
MaTEMaTHUECKOE OXHUAAHUE, JUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIy4alHOM BEJIMYMHBI, (YHKIMHU paACHOpPENeNeHUs U IUJIOTHOCTH
PaBHOMEPHOI'0, I10Ka3aTE€JbHOTO W HOPMAJbHOI'O paclpeiesiCHuN;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX pacIlpeneieHui s
pemeHust 3ajady; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
NPOSIBIICHUS 3aKOHA OONBIINX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSMU: COUETaHUE, IEPECTAaHOBKA,
YHCIO COYETAHWH, YUCIO TepecTaHoBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKACHUS ISl peIlieHus 3aay;
OLICHUBATH BEPOSITHOCTH  PEaJIbHBIX COOBITHIA; COCTaBJISITh
BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOTYUEHHBINA Pe3yIbTaT

YMeHne omnepupoBaTh IOHATHAMM: TOYKa, NpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIUVIA, IUIOCKUH Yyrol,
JBYI'PAaHHBIA YTroJI, TPEXTPaHHBIM YroJj, CKPEIIMBAOIINECS IpPSMBIE,
NapaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXIy MNPSMBIMH, YTrOJI MEXKIy MNPSMOMH M IUIOCKOCTBIO, YIOJ MEXIy
IJIOCKOCTSIMH, PACCTOSIHAE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMHU; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad u3ydeHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOMTH
MaTE€MaTUYeCKUE MOJCIHA C IIOMOIUBI) T€OMETPUYECKUX IOHATUU WU
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMM MPAKTUYECKUE 33/1a4U
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YMeHue onepupoBaTh MOHATHAMU: ILIOMAAL QUIYpbl, 00BEM QUTYDHI,
MHOTOIpaHHMK, MPaBUWIbHBI MHOTOTPaHHUK, CEYEHWE MHOTOI'paHHHKA,
Ky0, mapajuieNnenunen, Npu3Ma, NUpamMuaa, (GUrypa W TOBEPXHOCTD




BpalieHus, UUIUHApP, KOHYC, mmap, cdepa, miomanb chepsl, MIOMIAIb
MOBEPXHOCTH MHPAMUABI, MPU3MBI, KOHYyca, IWIMHIpPA, 00bEM Kyoa,
MMPAMOYTOJIBHOI'O MapauiCiieiuncaa, nupaMuabl, IIPU3MbI, HOUWJIWHIApPA,
KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUs KOHyCa M LWIMHIPA,
napajyielbHble OCH WJIM OCHOBaHHMIO, CEYCHHWE IIapa, IUIOCKOCTH,
Kacaromasicss cdepbl, IMIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, U300pakaTh MHOTOTPAaHHUKHU, (UTYpPbl U MOBEPXHOCTH
BpAIllEHUs1, UX CEUYCHHUS, B TOM YHCIIE C TOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYD, CAMOCTOSITEILHO
(hopMynupoBaTh ONpeeNeHus] H3y4yaeMbIX (PUTyp, BBIABUTATH THIIOTE3bI
O CBOMWCTBax U IpHU3HAKaX N€OMETPUUYECKUX (PUryp, 000OCHOBBIBATH WM
OTpoBepraTh MUX; YMEHHE MPOBOAWTH Kiaccuukanuio GuUryp 1o
Pa3siIMUHBIM IPU3HAKAM, BBIIIOJIHATH H€06XOI[I/IMI)I€ JOITIOJIHUTCIIbHBIC
MOCTPOCHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napaieNbHBIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, TMOM0OHBIE (UTypBI;, yMeHHE
pacro3HaBaTh paBHbIE W MOJ0OHBIE (UTYpHL, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHUSI
NPy pEIIeHUH 3a7ad; HAaXOAWTh TEOMETPUYECKHE BEITUYMHBI (IUIMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX YYeOHBIX
NPEMETOB U M3 PEabHON JKU3HU; YMEHHE BBIYHUCISATH T€OMETPHUECKHUE
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IJIOMIAIh MOBEPXHOCTH),
UCTIONB3Ysl M3yYeHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOaas chepsr,
00bEM Ky0a, TpSMOYTOJIBHOTO TMapajulesieNuIe/1a, THpaMUIbl, TPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OOBEMOB
oJJOOHBIX pUryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOpP, KOOPIAMHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTOopa Mo Oaswmcy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJN MEXKIY
BEKTOPAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOM
JUISL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad Jpyrux ydeOHbBIX
PEMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMNA METOA JJIsi peLIeHUs 33]ayH,
IIOHUMAHHE 3HAYUMOCTH MATEMATHKH B W3YYEHUM TMPUPOJIHBIX U
OOIIECTBEHHBIX TMPOLIECCOB W  SIBICHUM; yMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE IPUBOIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M MHUPOBOU
MaTeMaTHYE€CKOM HAYKH




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10

MATEMATHUKE
Kon ITpoBepsieMblil 3JIeMEHT COAECPKAHUS
1 Urcna 1 BBIYUCIICHUS
1.1 Harypanbhblie U 1ienbie ynuciaa. [Ipu3Haku 1eIMMOCTH IEIbIX YHCeI
12 Paunonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOU, TPOLICHTHI,
) OCECKOHEUYHBIC TIEPHOANYSCKHE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOU creneHu. JleiicTBus ¢ apupmMeTudecKuMu
KOPHSIMHU HAaTypaJbHOU CTENEHH
14 Crenenp ¢ menbiM mokazateneM. CTemeHb € paldOHAIBHBIM IOKa3aTeJIeM.
' CaoiicTBa cTeneHU
15 CuHyC, KOCMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHTEHC YHUCIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIE JOTapU(PMBI
JleiicTBuTenbHbIe YuCHA. ApUPMETHUECKHE OMNEpalud C JeHCTBUTCILHBIMH
1.7 yucnaMu. [lpubmmxkéHHble BBIYMCICHUS, MpaBWiIa OKPYIJICHHUS, NPUKUAKA H
OIICHKA PE3yJIbTaTa BIYMCICHUHN
1.8 [IpeoOpazoBaHKe BhIpAKESHUI
1.9 KommiekcHbie uncia
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 [enble 1 1poOHO-paIIMOHANBHBIE YPAaBHEHHS
2.2 HppaunroHajibHbIE YpaBHEHUSI
2.3 TpUroHOMETPUYECKHE YPABHEHUS
2.4 [TokazaTenpHbIC U JOTapuOMUUECKIE YPAaBHECHHUS
2.5 [lenpie 1 TpoOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEPABESHCTBA
2.7 [Toka3zaTenpHbIE U JTOTapHUPMHUIECKIE HEPABEHCTBA
2.8 TpuUroHoMeTprU4YeCKre HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUS1, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Marpuia cucTeMbl JIMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpUIbl
3 OyHKIMH U TpadUKH
31 OyHkuwus, crnocoOsl 3aaanusa Gyunkuuu. ['paduk Qynkuuu. BzaumHo obpaTHbIe
dynkiuu. Yérapie n HeuéTHBIE QyHKIMH. [leproanueckue QyHKImuu
OO6nacte ompeneicHWss U MHOXKECTBO 3HaueHWU QyHkuwu. Hynmu QyHKImm.
39 [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl 1 MUHUMYMBI (yHKIMU. Haubonbliee W HavMeHbIIee 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
33 CrenenHas (GyHKIMsS C HATypaldbHBIM M II€JIbIM TIOKaszateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 7-0U CTEIICHH
3.4 Tpuronomerpudeckue QyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINUU, X CBOMCTBA U rpaduku
3.6 Touku paspeiBa. AcumnrtoTsel rpadukoB dyHkumid. CBoicTBa (QYHKIHH,




HEINPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCJIEIOBATEIbHOCTEN
3.8 ApudmeTndeckas u reoMeTpudeckas mporpeccuu. @opmyria ClI0KHBIX POIICHTOB
4 Havana maTemMaTH4eCKOro aHaiau3a
4.1 [TpousBoaHas ¢pyHKIMH. [Ipou3BOIHBIEC STIEMEHTAPHBIX (PYHKITHIA
[IpumeHeHre MPOU3BOMHON K HCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTHh H
4.2 sKkcTpeMyMbl. HaxoxneHue HanOobIIero 1 HAMMEHBIIETo 3HaYeHusT PYHKITUN Ha
OTpE3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHoOKecTBa U JIOTHKA
5.1 MHOK€eCTBO, ONepalliu HaJl MHOKecTBaMu. [luarpammbl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTP U CTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble M TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa u TOBEPXHOCTHU BpaIICHUS
7.5 KoopanHatel U BEKTOPBI







