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HOACHUTEJIBbHAA 3AIIUCKA

VYueOHblii Kypc «Anredpa M Hayala MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OIHUM U3
HanbOosee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Iero obOpa3oBaHUs, TOCKOJIBKY, C OJIHOMI
CTOPOHBI, OH OOecrHeurBaeT WHCTPYMEHTAJIbHYIO 0a3y /il H3Y4YEHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroll CTOPOHBI, (hOPMHUpYET JOTUYECKOE M aOCTPaAKTHOE MBIILUICHUE
oOyJaromuxcs Ha ypOBHE, HEOOXOTUMOM JJisi OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYrUX MAUCHMIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyyarolmyecsi OBJAJCBAIOT YHMBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dhopmynupyeT CBOM JOCTIKECHHS B MaTEMaTHUYECKOU (hopme.

VY4eOHblii Kypc anreOpsl U Haval MaTEeMAaTHMYECKOTO aHAlIM3a 3aKjaJlbIBAET OCHOBY IS
YCIICIIIHOTO OBJAJEHUs 3aKOHaMHU (U3HMKHU, XHUMUHM, OHOJOTHH, TOHMMAHHS OCHOBHBIX
TEHJICHIIMA Pa3BUTUS DKOHOMHKH M OOIIECTBEHHOH >XW3HHU, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIIOJIb30BaTh MX IS
nanpHeimero oOpa3oBaHUST W B TOBCETHEBHOM KM3HH. B TO jke BpeMs OBIaJcHHE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHMSMHU aJireOpbl U MaTeMaTUYECKOro aHalu3a
pa3BUBAaCT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTb, JIOKa3bIBAaTh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMU U PacCyXJaTh AETYKTUBHO, UCIIOJIb30BATh 0000IIEHNE U
KOHKpETH3aIlio, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE W KPHUTUYECKOE
MBILIICHHE.

B xome m3yudenus ydeOHOro kypca «Anrebpa M Hayajlla MaTeMaTHYECKOTO aHaln3a»
oOydaroluecss TMONy4YalOT HOBBIA OMBIT PEMICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITENEHOTO
MOCTPOCHHUSI MAaTEeMAaTUYEeCKUX MOJEJCH pealbHbIX CHTyallud, WHTEPHpPETAlMd MOJYyYSHHBIX
peIIeHN, 3HAKOMSTCSI C MPUMEPAMH MaTeMAaTHYECKHX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAyKe U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHYECKUMU OTKPHITUSAMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc 001aJaeT 3HAYMTEIbHBIM BOCIHUTATEIbHBIM IOTEHLIUAJIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 ydeOHbId Marepual, CHOCOOCTBYIOIIMHI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk U dYepe3 crenuduky ydeOHOH  JeATeNbHOCTH, TpeOyromen
MPOJOJDKUTEIPHON  KOHIIGHTPAlMd ~ BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHHs: anrebpe M HayajlaM MaTEMaTHUECKOTO aHAIHM3a JICKUT
JeSITEeTFHOCTHBIN MMPHHIUT 00y4eHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIIETICHBI
CJIEIYIOIINE CO/EPIKATEIbHO-METOANYECKUE JTUHUU: «Yucna W BbIUUCIEHUS», «DyHKIUH U
rpaduxm», «YpaBHeHUs U HepaBeHCTBay, «Hauana MmaremaTuueckoro ananuza», « MHOeCTBa U
Joruka». Bce OCHOBHBIE COJEPKATEIbHO-METOIWYECKHE JHUHUU H3Yy4aroTCs Ha MPOTSHKEHUH
JBYX JIET OOy4eHMsI Ha YpPOBHE CpeJHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JAPYT
JIpyra U TOCTETNEHHO HACHIIIAsACh HOBBIMH TeMaMu M pazaenaMu. [laHHBIH y4eOHBII Kypc
SABIISICTCSI MHTETPATUBHBIM, IIOCKOJBbKY O0OBeAMHAET B cebe conaepKaHHe HECKOJIbKUX
MaTeMaTUYEeCKUX TUCIHIUINH, TaKMX Kak anredpa, TPUTOHOMETPHsS, MaTeMaTHYECKH aHaIn3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas joruka u npyrue. [lo Mepe Toro kak oOyuaromruecs
OBIIa/IeBalOT BcE Oojiee MIMPOKHMM MAaTEMaTHYECKUM ammaparoM, y HHUX IOCJIeI0BaTeIbHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJENb peaibHON
CUTYallu, MPUMEHSITh 3HAHM, MOJYYCHHBIE MPU H3YUYEHUU Y4EOHOro Kypca, A PelieHUs
CaMOCTOSITENIFHO COPMYIIMPOBAaHHONH MaTeMaTWYECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopepxatenpHO-MeTONUYECKass  JUHUA  «YUwWcna W BBIYUCICHHS»  3aBepIlaeT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 0011iero obpaszoBanus. Ha ypoBHe cpemnero obmiero odopasoBaHHs 0c000€
BHHUMaHUE yAeNseTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIICHUHN, BKIIIOYAIONINX B
ce0sl MCTIOJTb30BaHUE PA3IIUYHBIX (OPM 3alUCH YHCIIAa, YMEHHE JIeNaTh MPUKUAKY, BBIIOTHSITH
NpUOIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MATEMAaTHUECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYUYAIONIMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX, PAllMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEN JOIOJHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B kaxmaoMm W3 3THX
MHOECTB PAaCCMATPHBAIOTCS CBOMCTBEHHBIE €My CICIM(PHUUCCKUE 3a1au U OIlepAIMU: JCIICHUC
Haleo, OINEpPUpPOBAaHUE OCTATKAMU Ha MHOXECTBE IIeJIbIX 4HCEeN, OcOOble CBOMCTBa
palMoHATBFHBIX U UPPAIMOHAIBHBIX YHCEN, apu(MeTHYecKne Oonepariu, a TaKkKe W3BICUCHHE
KOpHS ~ HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4ucel.  braromaps
MOCJICJIOBATEIIFHOMY ~ PACIIMPEHUI0 KpPyra HCIHOJB3YeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX MPUMEHEHUSI JIJIsl PEIICHUS PA3IMYHBIX 33124 (POPMHUPYETCS MPEACTaBICHHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIM B TOCTPOCHUU MOJIETIEH pearbHOr0 MUPA, ITHPOKO
HCTIONB3YIOTCS 00001IeHNEe U KOHKPETHU3aIHSI.

Jluaust «YpaBHEHHs] U HEPABEHCTBa» PEaIM3yeTcsl Ha MPOTSHDKEHUHM BCEro OOy4YCHHs Ha
YpOBHE cCpeaHero oO0mero o0pa3oBaHMs, IIOCKOJBKY B KaxiaoMm pasnene [Iporpammbl
MPETYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOIIMX 3a/ad. B pe3ynpTare oOydarommecs: OBIaJAeBaIOT
pa3IMYHBIMH  METOJaMHU pEIIEHUS pPAlMOHANBHBIX, HWPPALMOHANBHBIX, MOKa3aTeIbHbIX,
Jorapu(MUYECKUX U TPUTOHOMETPUICCKUX YPaBHCHUM, HEPABCHCTB M CHCTEM, a TaKXKe 3aiad,
conepKamux napamerpbl. [loydeHHbIE YMEHHUSI IUPOKO HCHOJIB3YIOTCS TPU HCCICTOBAHUU
(YHKIUI C TOMOIIIBIO TPOU3BOIHOM, MIPH PEIICHUHN MPHUKIAIHBIX 33a/a4 U 33724 Ha HAX0XKICHUE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN QyHKunu. JlaHHas coneprkaTellbHAs JIMHUS BKIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, npeoOpa3zoBaHUs
paIMOHATLHBIX, UPPAIMOHATFHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlep)KaluX CTEIeHW | JiorapudMel. braromaps wW3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOJUT JajbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HABBIKK JIETYKTHBHBIX PACCYXIACHHI, paOOThl ¢ CUMBOJBHBIMH
(dbopmMamu, TIpECTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PABEHCTB M HEPABCHCTB.
Anre6pa npesiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI AJI PEeUICHHs MPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sSI3bIKa HAYKH.

ConepxaTtenpHO-MeToAn4YecKast TUHUS «DYHKIUU U TpaQuKH» TECHO TEpPEIUIeTaeTCsl C
OpYTMMH  JIMHUSMH ~ y4e0HOrO  Kypca, IIOCKOJIbKY B  KakOM-TO CMBICIe  3adaéT
MOCIIC/IOBATENIbHOCTh ~ M3YYCHHs  MaTepwana. VI3ydeHwe  CTeneHHOW, TOKa3aTeIbHOMH,
JOTapuPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIMH, UX CBOWCTB U IPadHKOB, HCIIOIb30BAHUC
GYHKOUA A5 pemieHusl 3a1ad U3 JPYruX Y4eOHBIX MPEeIMETOB W PEaTbHON KU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECCKHM aHAJIM30M, TaK U C PCIICHHEM YpaBHCHUU W HepaBeHCTB. [lpu
9TOM OOINbIIIOE BHHUMaHUE yraenseTcss (GOPMUPOBAHHUIO YMEHHUS BbIpaxaTh (opMylaMu
3aBUCHUMOCTH MEXIY Pa3INIHBIMU BETUYUHAMH, UCCIICIOBATH MOTYYCHHBIC (YHKIIUU, CTPOUTH
ux rpaduku. MaTtepuan 3TOH COJAEpKATeIIbHOW JIMHUM HAIleJieH Ha pa3BUTHE YMEHHA U
HABBIKOB, TO3BOJISIOIIMX BBIPAYKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pa3luyHOU Qopme:
AQHATUTUICCKOW, Tpaduveckod U cloBecHOH. Ero wusydeHue crmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3AIlHH,
HCIIOJIb30BaHUIO aHATIOTHIA.



CopepxatenbHast nuHusi «Havama maremMaTnyecKkoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
pacHIMpUTh KPYr KaKk MaTeMaTUICCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX 00YJaroIInMCs,
TaK KakK y HUX MOSBJISIETCSI BOBMOKHOCTh CTPOUTH IPaUKU CIOKHBIX (DYHKIUH, OMPEEIATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHsi TmporeccoB. JlaHHas copaepkaTenbHasi JUHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peajbHbIX CHUTyalllii, MO3BOJSET
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO
a0bCTpaKkTHOTO, (HOPMATBLHO-JTOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UCcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOUINXCS pe3yNbTaTax, MOJyYEeHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTHUKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToAMYeCKass JHHHUA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
9JIEeMEHTbl TEOPUM MHOXKECTB W MAaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHUBEPCATBHBIA SI3bIK, OOBEAWHSIONIMA BCE pa3feiibl MAaTEMATHKH W €€ NPWIOKCHHA, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMAaTUUYECKUE NUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYalomEeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIIOJIb30BATh €Tr0 IS BBIPAXKCHHUS CBOMX MBICIEH. J[pyrum
BaXHBIM TPU3HAKOM MATEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJECJOBAHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHUS JIOKA3aTEIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MAaTeMaTH4eCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO
MBIIIICHHUS] 00YUYaAIOIUXCS, MO3BOJISIET UM CTPOHUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTHYECKHX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yuebHoM kypce «Ainrebpa M Hauajga MaTeMAaTUYECKOTO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJENUPOBAHUS, KOTOpble  MPU3BaHBl  CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJIEICH pEabHBIX CHTYAIHid, HCCIICIOBAHUS ITHX
Mojiefiell C TIOMOIIbIO ammapata aiareOpbl MU MaTeMaTHYeCKOro aHaiu3a, HHTEpIpeTalud
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuall yueOHOro Kypca IIMPOKO HUCIIONb3YeTCs Ui PEIICHUs MPHUKIAIHBIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HAOII0ATeIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh MpobiemMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCsl B MPOIecce U3yUCHHsI BCEX TeM Y4eOHOTro
Kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaTN3a» OTBOIAUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 dacoB (4 gaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parmonanbheie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE TPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue nqpobdeit 1 IpoIEeHTOB IS PEelIeHUs MPUKIaIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpAciel 3HAHUHU U PEaIbHOM KU3HU.

JleiicTBuTenpHbIE YKcha. PanpoHanbHble W MppalMOHANbHBIE Yncia. Apudmerndeckne
omnepanuu C JIEMCTBUTEIbHBIMU 4YUCIaMH. Moayib JEWCTBUTEILHOIO YHCIAa U €ro CBOMCTBA.
[TpubmmkEHHbIE BBIYUCICHUS, TMpaBWUIA OKPYIJICHHs, TPUKUIKA ¥ OLEHKAa pe3ylbTara
BBIYMCJICHHI.

Crenens ¢ menbIM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasiieit popmMbl
3aIUCH ACUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS JIaHHbIX.

ApubmMeTnuecKrii KOpeHb HaTYPAIBHOW CTETICHH U €0 CBOMCTRBA.

Crenenp C palMOHAIBHBIM IOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHIHBIC U HATYypaTbHBIC JIOTApU(MBI.

CuHYyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PAIIMOHANBHBIX YpaBHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEpEeMEHHOM. /[leleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3¢ dunmnenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COIEPIKAIUX CTEIICHU U KOPHH.

Uppaunonansubie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HPPALMOHAIBHBIX
YpaBHEHUI.

[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALMX JOrapu(pMBbI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOHIBI pEIICHUS JorapuMHUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpHYecKHe ¢opMynbl. [IpeoOpasoBaHue TPUTOHOMETPHUUIECKUX
BbIpAKEHUM. PellleHne TpUroHoMeTpU4eCKUX ypaBHEHUMN.

Pemenne cucrem NMHEMHBIX ypaBHEHUM. MarTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenureslb MaTpullbl 2X2, €ro TE€OMETPUYECKH CMBIC W CBOWMCTBA, BBIYUCICHHUE €ro
3HAUYEHMs], IPUMEHEHUE ONPEEIUTEN AJI PEIICHHUs] CUCTEMbI JIMHEWHBIX ypaBHeHUH. Pelenue
MPUKIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUU. MccneqoBaHne moCTpOESHHOM
MOJIEJIH C TIOMOIIBK0 MAaTPHI] U ONIPEACIIUTEIECH.

[locTpoeHrne MaremMaTHUEeCKUX MOJENE peajbHON CUTyallud C MOMOIIbI0 YPAaBHEHUH M
HepaBeHCTB. [IpriMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIIEHUI0 MaTeMaTHYeCKHX 3a7ad U
3a/1a4 U3 pa3IMnYHbIX 00JIaCTe HAYKU U PeabHOMN JKU3HH.

DOyHKUUM U rpapuKu

OyHKuMs, crnocodbl 3anaHus (yHKuuU. B3anMmHo oOpatnblie Qynkiuu. Kommnosunus
¢bynaxnmii. ['padux pynkumnu. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB PyHKIUH.



OO6nacTtpb ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHbIe M Heu€THble (yHKuMH. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U MUHUMYMBI (pyHkunu. Haunbonblee 1 HauMmeHbllee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

Jluneiinas, KkBagpaTU4Has U APOOHO-THHEHHAS QYHKIIMU. DJIEeMEHTapHOE UCCIIEOBAaHUE U
MIOCTPOCHHE UX IPAPHUKOB.

Crenennass (yHKIMS ¢ HaTypaJbHBIM U LIEJBIM Toka3aTteneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0il cTemeHun Kak (QyHKIUU OOpaTHOW CTENEHU C HATypallbHbIM
MOKa3aTeseM.

IokazarenbHas U jgorapupmMuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnons3zoBanue
rpaduKoB (PYHKIMI 17151 pEIIeHUsS] ypPaBHCHUM.

Tpuronomerpuyeckas OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolieccax U ABIEHUsIX. [ pa@uku peasbHbIX
3aBUCUMOCTEHN.

Hauana maTeMaTH4ecKoro anajaimsa

[locnegoBarenbHOCTH, CIIOCOOBI 3a/1aHUA TOCJIEI0BATENBHOCTE. MeTo1 MaTeMaTn4ecKoi
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUYECKOW MPOTPECCHH.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepeiBable (yHKIMM W WX CBOWCTBA. TOUYKHM pa3pbiBa. ACHMITOTHI T'paduKOB
¢bynkumii. ColicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAIOB MJIs PCIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas mpousBoaHbie GQyHKIMU. OnpeencHne, FTeOMEeTPHISCKUN U (PU3MYSCKUAN
CMBICIT IPOM3BOAHON. YpaBHEHUE KacaTebHOU K rpa@uKy QyHKINU.

[IpousBoaHbIe 3NeMeHTapHbIX QyHKUUH. [Ipon3BoIHAS CYMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMITO3HITNH () YHKIIUH.

MHoO#XkecTBa M JIOTHKA

MHoXecTBO, onepalui HajJ MHOXECTBAMU M UX CBOMCTBa. /lnarpammel Ditniepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO almapaTta Uil ONHCAHUS PEAbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CJIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIACC

YucJia ¥ BBIYHCIEHUS

Harypanbable u nenble yucna. IIpuMeHeHHMe NPHU3HAKOB JEIMMOCTU LEJIBIX YHUCEl,
HanbOonpmmi oomwmit genutens (nainee — HOJl) u naumensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJYJIIO, aNropuT™Ma EBKIHIa IS pelieHus 3a1a4 B IeJIbIX YHCIiaX.

Kowmriekcueie uucma. AnreOpamueckas ¢ TPUTOHOMETpUYECKass (OpPMbI  3amUCH
KOMIUIEKCHOTO uncia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCEN Ha KOOpAuHaTHOH mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3



KOMIUIEKCHOro uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN ISl peleHus (QU3HUECKUX MU
r€OMETPUYECKHX 3ajau.

YpaBHeHNsI M HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YpPAaBHEHHH C IOMOIIbI0 TPUTOHOMETPUYECKON
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, OKA3aTEIbHBIX U JIOTAPU(PMUUIECKUX YPAaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKUX 3a7ad U
3aJa4 W3 pa3iIMyHBIX 00JIacCTe HayKuM M peaJbHOW >KU3HU, HMHTEPIpeTalus MOJyYeHHBIX
pe3yJIbTaTOB.

DyHKIHUHN U TPAaPUKH

I'paduk xommnosuumu GpyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHUH M HEpAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U IPAPUKH.

I'padmueckne MeToAbl pELIEHMS YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTojabl
pelIeHus 3a1a4 ¢ napaMmeTpamH.

Hcnonb3oBanue rpapukoB (YHKUMH A7 HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.

Hayana MaTeMaTH4ecKoro aHajim3a

[IpumeHeHne MPOU3BOIHON K UCCIEA0BAaHUIO (PYHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, Ui OIpEeNesIeHUs] CKOPOCTH M YCKOpPEHMs IIpolecca, 3adaHHOro (opMmysaod HiIu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOoOpa3HbIX. [lepBooOpasHbIe AIeMEHTapPHBIX
¢bynkuuit. [IpaBuia HaxXoXkA€HUS IEPBOOOPA3HBIX.

HNurerpan. I'eomeTpuueckuil CMbICI HHTErpasia. Beldyucienue onpenenéHHoro HHTerpaia
o ¢popmyne Herorona-JIeibnmua.

[lpumeHeHne wuHTErpaja sl HAXOXAEHHs IUIomaned IUIOCKHX ¢Guryp u o0bEMOB
r€OMETPUYECKHX Tell.

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLIECCOB C MOMOIIBIO (P PepeHIINATBHBIX YPAaBHEHUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOro OOIIECTBA, MPEJICTABICHUE O MAaTEMAaTUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TIpakIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMATIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUH C UX PYHKIHMSIMHU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY H
HACTOSIIEMY POCCUICKOM MaTEMAaTHUKH, EHHOCTHOE OTHOLICHHE K JOCTHXKEHHSM POCCUHUCKHUX
MaTeMaTHUKOB M POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, MCIOJIb30BAHME 3TUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoja, Cc(HopMHpPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKM M JAESATEIbHOCThIO YUYEHOI'O, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEIICHHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA,

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTEMaTHUECKHE 3HAHUSI B MHTEPECaX 3I0POBOTO
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTAbIXA, peryisipHas Qu3ndeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBHON 1€ TETLHOCTEIO,

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJI00Us, UHTEPEC K Pa3IUdHbIM chepam
po¢eCCUOHATBHOU JEATEIHPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKECHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiell mnpodeccun u pealn3oBbIBAaTH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MATeMAaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a1a4 MaTeMAaTHUYECKOW HaIllPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOW KYyJbTYpbl, IOHHUMAaHHE BIUSHUS COLMAJIBHO-
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSHHME MPUPOJHOM M COLMAIBHON Cpellbl, OCO3HAHUE
r00aJbHOTO — XapakTepa  JIKOJOTHYECKHX  MpoOjieM, OpHeHTalnus Ha  [pPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWN JJIS pPelleHus 3a1ad B 00JacTH OKpY’KaIoILEH cpelibl, TIaHUPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCJIEICTBUM JIJIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YEJIOBEYECKOU JEATEIBHOCTH, ITAllOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHs LIMBWIN3ALNH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYULIECTBIIATH MPOEKTHYIO U UCCIENI0BATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHMH MEXAY MOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETICHHUsS IOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIACCU(PUKAIMHM, OCHOBaHHMA JUIsI OOOOIEHUS W
CpaBHEHMsI, KpUTEPHH IIPOBOUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMyJIUpOBaTh M MPeoOpa3oBbIBATH CYKICHHSA: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOpEYHs B (akrax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, Mpeararb KpPUTEPUM U1  BbIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JieN1aTh BBIBOJABI C MHCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTEIbCTBA MAaTEMaTHUECKUX YTBEPXKJIEHUHN (IpsMble U
OT TPOTUBHOIO), BBICTPaMBaTh APTYMEHTALMIO, HPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBL;

BbIOMpaTh CHoco0 pemieHus y4eOHOM 3agauM (CpaBHHBATh HECKOJIBKO BAapUAHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMALUIMH C Y4ETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme JeicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIIME TMPOTUBOpEYHe, NpoOJIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(opMHPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULMIO, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCcKOro OOBEKTa, SIBJICHHS, IPOLECcCa, BbISBICHUIO
3aBHCUMOCTEH MEX1y 00BEKTaMHU, IBJICHUSMU, IPOLIECCAMU;

CaMOCTOATENFHO (HOPMYIHPOBATh 0OOOIIEHUST M BBIBOJIBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCA, @ TAKKE BBIABUIATH MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHUSX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa Ha BOIPOC U JJIs
pelLIeHMs 3a]1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  pA3IMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMAaTU3UpPOBAaTh W MHTEPHPETUPOBATh MH(OpPMAIMIO pa3IMYHbIX BHIOB U  (GopM
MIpEICTaBIICHUS,



CTPYKTYpUpOBaTh  MHPOpPMALIMIO, MpPEICTaBIATh €€ B  pa3iuyHbBIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE el CTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMH U ILENSMU
OGHI@HI/ISI, SAICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCBbMCHHBIX
TCKCTax, MOaBaTb IIOACHCHHUA 110 XOAYy PpCIICHHUA 3aaadyrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI
pe3ynbTarT;

B X0/1e OOCYXK/IEHHUsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaThb HWJACHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMAiora, OOHApYXHBAaTh Pa3IUYUE U CXOJCTBO
MO3UINH, B KOPPEKTHOU popme hopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHS,

MPE/ICTABIATh PE3yJbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMarT BBICTYIUIGHHS C Y4€TOM 3ajJad NpPE3CHTAllMU |
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHble yHHBepcaibHbIe YUeOHbIe el cTBUS

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/ladyd, BBIOMpPATh CIOCOO pemeHus ¢ y4ETom
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO./Ib, SMOIHOHATBHbIH HHTEJIEKT:

BJIaJIETh HABBIKAMHU TTO3HABATEILHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOILECCca U pe3yibTaTa PEeIIeHNs] MaTeMaTHUECKOH 3ajauu;

MPEeIBUIIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHKHYTh IPH PELICHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LEIM M YCJIOBUAM, OOBSICHITH MPUUUHBI
JOCTYDKEHUSI WM HEHAOCTIDKEHHSI pe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OHIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIHLHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpHU
pemieHud y4yeOHBIX 3a/Jay, NPUHUMATh 1eJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHON pPalOThI, paclpenessTh BUIbl pabOT, JOrOBapHBAThCs, 00CYXIATh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (hopmax paboTel (0OCYXIEHUS, OOMEH MHEHHH, «MO3TOBBIE
LITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHHUPOBATH CBOM JEHUCTBUS C
JIPYTUMH YJIEHAaMH KOMaHJbI, OIIEHWBATh KadeCTBO CBOETO BKJAaJa B OOMIMIA TPOAYKT IIO
KpUTEpUsIM, cHOpMyINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHS.

HNPEIMETHBIE PE3YJIbTATHI



K xonumy oOyuenus B 10 kuacce oOyyaromMHCS TMOJYYUT CIEYIOUIME MpeAMETHbIC
pe3yabTaThl O OTAEIBbHBIM TeMaM pabouell mporpamMmel ydyeOHOTro Kypca «AnreOpa v Hayana
MaTeMAaTU4YECKOI0 aHAIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALlMOHAIILHOE YHUCIIO, OECKOHEUHasl epruoandecKas
IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAIbHBIX U JEHCTBUTEIbHBIX
4KCell, MOyJIb I€UCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI AJIs PEIICHUs MPUKIAJHbIX 3a/1a4 U3 Pa3IMuHbIX OTpacieu
3HaHUI U peanbHOH KU3HM;

NPUMEHATh TPUOTKEHHBIE BBIYUCIICHUS, TpaBWIA OKPYTJICHMS, MPUKHUIKY U OLEHKY
pe3yibTaTa BHIYUCICHUN;

CBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOJAIIYI0 (OpMY 3allMCU JIEWCTBUTENBHBIX YMCEN JJIs PELICHHUs NMPAaKTUYECKUX 3a1ad U
MIPEICTABICHHS JaHHbIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPaIbHOM CTETNICHH;

CcBOOOZHO ONEpPUPOBATH OHATHEM: CTEIIEHD C PALIMOHAIBHBIM ITOKa3aTeseM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: JorapuM 4YHCIa, JECATUYHBIE U HaTypajbHbIC
J0rapudMmsl;

CBOOOZHO ONEpUPOBATh MOHSTUSIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIEpUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHUHYC 1 apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIC METOJbl PEIIEHHs pPalHOHAIBHBIX M APOOHO-PALMOHAIBHBIX
ypaBHEHUH, IPUMEHATH METO/I MHTEPBAJIOB JIUIsl pEILICHUs] HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW TEPEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 QUIHMEHTaMH, KOPHM MHOTOYIEHa, NPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera ninis pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHuua,
OIlpeNeuTeNb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 i BBIYMCIEHUS €ro 3HaYeHUs, IPUMEHATb ONPEIEIUTENN s PEeIeHus
CUCTEMBl JMHEHHBIX YpaBHEHWMH, MOJEIUPOBATh PEANbHBIC CUTYallMd C IOMOIIBIO CHUCTEMBI
JUHEHHBIX ypaBHEHW, HCCIEI0BaTh MOCTPOCHHbIE MOJEIM C TOMOILIbI0 MAaTpHll |
onpezeNnTeNel, THTEpIPETUPOBATD MTOJIYYEHHBIN Pe3ybTaT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMH JIs1 IpeoOpa30BaHUsl BbIPAXKECHUH;

BBIMOJIHATh ~ NIPE0Opa30BaHMsl YUCIIOBBIX  BBIPDAKCHHM, COAEPXKAIIMX CTENEeHU C
palMOHaIbHBIM NIOKA3aTeNEM;

UCHOJb30BaTh  CBOMcTBa jorapupmMoB sl 1peoOpa3oBaHUs  JOrapuPpMHUUECKHX
BBIPAJKCHUH;

CBOOOJHO  ONEpUpOBaTh  MOHATHAMHU:  HMPpPAlMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUs, HAXOIUTh UX PELICHUS C MOMOIIbI0 PAaBHOCHUIBHBIX MEPEX0J0B
WM OCYLIECTBIISSI IPOBEPKY KOPHEH;

IIPUMEHATh ~ OCHOBHBIE  TpUrOHOMeTpudeckue (opMynasl aas  npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHIA;



CBOOOJITHO OINEPHUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHUE, MPUMEHATh
HE0O0X0AMMbIe (HOPMYITBI TSl PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIeIMPOBATh peajbHblE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
ypaBHEHMS, HEpPaBEHCTBA II0 YCIIOBHIO 3a/layM, MCCIEI0BATh TOCTPOCHHBIE MOJEIU C
WCTIOJIH30BaHUEM aIlliaparta anreOpsbl.

DyHKIUM U TPAaQUKH:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: (YHKLHUSA, CHOCOOBI 3aJaHUs (QYHKIHH, B3aUMHO
oOpaTHble (YHKUMH, KOMIMO3ULKA (YHKIUH, rpa@uK (QYHKLIKH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKINH;

CBOOOJIHO ONEpPUPOBATh MOHATUSMHU: OOJIACTH OMpPEJENECHUs] M MHOXKECTBO 3HAUYCHUH
(GyHKIMU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEPHUPOBATH MOHATHUSAMHU: UYETHbIE W HEYETHbIE (YHKIMH, MEPHOAMYECKUE
(GyHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCHMyMbl W MHHUMYMBI (DYHKIHH,
HauOoJIblIee U HaUMEHbIlIee 3HaUeHHE (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEPHPOBATH MOHATHAMM: CTENeHHass (DYHKIMS C HATypaJbHBIM M LEJIBIM
nmokaszaTeneM, rpaduk crerneHHONW (DYHKIMM C HAaTypajdbHBIM W LEJNBIM TOKa3areiem, rpaduk
KOpHs N-0M CTENEeH!U KaK (yHKLMU 0OpaTHOM CTENEHH C HATypaJlbHbIM IIOKa3aTesIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEHHAs, KBaJIpaTW4Has W JAPOOHO-IMHEHHas (YHKIHH,
BBITIOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pHUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: MOKa3aTellbHAas M Jorapupmuueckas (GyHKLIUHU, UX
CBOWCTBA ¥ Tpa)KH, HCIIOIB30BATh UX TpadUKH JIJIsl pEIICHNs YpaBHEHHI;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpeNeeHUe
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

UCTOJB30BaTh Tpaduku (DYHKIUA IS MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelleHNH 3a1ad U3 JIpYrux y4eOHbIX MPEIMETOB M peajbHOM JKU3HH, BbIpaxaTb (HopMylaamu
3aBHCUMOCTH MEX/1y BEJIMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

CBOOOJIHO OINEpPHUPOBATH MOHATUAMHU: apUPMeTHUecKass U TreoMeTpudeckas Hporpeccus,
OecKOHEUHO yOBIBaIOIIasi FeOMETPUUECKasi IPOTpeccusi, TMHEHHBIA M SKCTIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU [T PELLICHHS PEaTbHbIX 3a]au MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh  MOHSATHSAMH:  IIOCJIEAOBATENLHOCTh, CIOCOOBI  3a/aHUs
MI0CJIE10BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUUYEHHBIE OCJIEJOBATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHaJIN3a KaK aHaiu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: HENpEepBhIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(b yHKIIMH, acCUMNITOTHI rpaduka G yHKINUHN;

CBOOOJIHO OIEPHPOBATH MOHATHEM: (YHKIHS, HENpepbIBHAs HA OTpPE3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH /Il pELICHU 3a/1a4;

CBOOOJITHO ONEpUpOBaTh IMOHATUSAMHU: TIlepBas W BTOpas MPOU3BOAHbBIE (PYHKILUH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh TPOM3BOJHBIE CYMMBI, INPOM3BEACHHUS, YAaCTHOIO M KOMIIO3MLUHU JIBYX
(GyHKLUH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

MCIIOJIB30BATh TE€OMETPHUYECKUI U (PU3UIECKUI CMBICIT IIPOU3BOIHOM JUJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OTEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;



HCIIOJBb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJjisi OMKMCAHUs PEAIbHBIX MPOLECCOB
Y SIBJICHUH, TIPH PEIICHUM 3a]a9 U3 IPYTUX yICOHBIX MTPESIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUAMH: OIPEACIICHHE, TEeOopeMa, YpaBHEHHE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4YEeCKOT0 OOBEKTa, JI0KAa3aTeIbCTBO, PABHOCWIBHBIC ypaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOydenus B 11 kjacce oOydyarOImMACS TMOJYYUT CICIYIOUIUE MPEIMETHBIC
pe3yIbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMmbl yd4eOHOTO Kypca «Anrebpa u Hayama
MaTEeMaTHYECKOTO aHaI1u3a:

Yucaa ¥ BLIYUCTIEHUS:

CBOOOIHO OIEpPUPOBATH TMOHATHUSAMHU: HATypajdbHOE U IEJI0€ YHCIO0, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCTI0JIb30BATh NMPU3HAKHU JeauMocTH 1enbix uncen, HOd n HOK
HaTypaJIbHbIX YKCEN JJI pEeUIeHUs 3a]1a4, IPUMEHTh alroput™ EBknnaa;

CBOOOIHO OINEPHPOBATH MOHATHEM OCTATKA MO MOJYIIO, 3aMMChIBATh HATYpaTbHBIC YHCIIA
B PA3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILICKCHBIX
YHUCes, MPEICTABIATh KOMIJIEKCHBIE YHCia B aJre0pandyeckol M TPUTOHOMETPHUECKOM dopme,
BBITIOJTHATH apu(PMETHUCCKUE OTIEPAIIMK ¢ HUMH U U300pakaTh Ha KOOPJIWHATHOM TUIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATH  TOHATHUSMHU:  HUppAlMOHAIBbHBIC,  TOKa3aTeJIbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHUs C TTIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBISATH OTOOP KOPHEH NP PEIICHUH TPUTOHOMETPUUYECKOTO YPAaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSITH
HeoOxouMbIe POPMYITBI TSl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHATHIMH: CUCTEMAa M COBOKYITHOCTh YPaBHCHHU W HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOJUTh PEIICHUSI CUCTEMbI M COBOKYITHOCTEM
palMOHANIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX M JIOTapu(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB,;

pemaTth pandoHaJIbHBIC, HppalMOHAIBHBIC, TIOKa3aTelbHbIE, JorapupMHUUECKHe U
TPUTOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA, COJIEpKAIINE MOYJIU U TapaMeTPhl;

MIPUMEHATH TpauuecKue METOBI IS PEIIeHUs YPaBHEHU M HEPABEHCTB, a TAaKKe 3a/1a4d
C IapameTpamu;

MOJICIMPOBATh PpEAJIbHBIE CHUTyalldd Ha S3BIKE alureOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHIO 3a/Ja4M, HMCCIEA0BaTh MOCTPOCHHBIE
MOJIENU C MCTIOJIb30BAHKUEM arapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pE3yNbTaT.

DYHKIUH U TPaGUKU:

CTPOUTH TPaPUKH KOMITO3UIIMH (PYHKIIUH C TMOMOIIBIO 3JIEMEHTAPHOTO WCCIACAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUECKHE O0pa3bl ypaBHEHWHW U HEPABEHCTB HA KOOPJIWHATHOMN
IUIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSIMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATh (PYHKITUU JJISI MOJICTUPOBAHMS M HCCIICIOBAHUS PEATBHBIX TIPOIIECCOB.

Hayvaja maTeMaTH4eCKOro aHaJIM3a:

WCIIOJIb30BaTh IPOM3BOJIHYIO JUIsI HWCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HaXOJUTh HAUOOJIIbIIIEe U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOW3BOJHYIO ISl HAXOXKJEHUS HAWTYYIIEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIC COIUAIBHO-DKOHOMHYECKHX, 3aJadax, JJIs ONPEACIICHUS CKOPOCTH M YCKOPEHUS
nporiecca, 3aanHoro (GopMyIioi 1k rpadukom;

CBOOOHO ONEPUPOBATH MOHSATUSIMU: TIEPBOOOpa3Hasi, ONPEACIEHHBI UHTETPall, HAXOIUTh
MEepPBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpas 1o (opmyrne HproToHa-
Jlelbuuma;

HAXOJUTh IUIOMIAIH IIOCKUX (GUTYP U 0OBEMBI TEIl C IIOMOIIBI0 HHTETPAa;

MMETh TIPEJICTABICHHE O MATEMAaTHYSCKOM MOJICITMPOBAHUKM HA IMPUMEPE COCTABICHUS
muddepeHIalIbHBIX YpaBHEHHIH;

pemaTh MpUKIaJAHBIE 33/1a4d, B TOM YHCIE COIHAIbHO-YKOHOMHYECKOTO B (PU3UYECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHIECKOTO aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m HaumeHoBaHue pa3iesioB 1 TeM Kommecrso duaekTpoHHble (LudpoBbIe) 00pa3oBaTeIbHbIE
MporpaMmbl acos pecypcbl

https://resh.edu.ru/subject/lesson/4726/
MHOKeCTBO JI€MCTBUTEIILHBIX YUCET. https://resh.edu.ru/subject/lesson/4730/
MHorounensl. PaninoHanbHble ypaBHEHUS 24 https://resh.edu.ru/subject/lesson/5100/
1 HepaBeHCTBa. CUCTEMBI JIMHEUHBIX https://resh.edu.ru/subject/lesson/5298/
YpaBHEHUH https://resh.edu.ru/subject/lesson/3768/
https://resh.edu.ru/subject/lesson/3812/
Dyskim 1 rpadki. CrenenHas https://resh.edu.ru/subject/lesson/5175/
12 https://resh.edu.ru/subject/lesson/5540/
(yHKIMS C HeIBIM MOKasaTEIeM https://resh.edu.ru/subject/lesson/4729/
Apudmernueckuii KOpeHb N-0il CTENeHH. 15 https://resh.edu.ru/subject/lesson/5498/
HppauroHanpHbIE ypaBHEHHUS https://resh.edu.ru/subject/lesson/5569/
[ToxazarenbHast pynkuus. [lokazarenbHble 10 https://resh.edu.ru/subject/lesson/3841/

YpaBHEHUS
https://resh.edu.ru/subject/lesson/5753/
JoraputMuteckas hyHKis. https://resh.edu.ru/subject/lesson/3823/
18 https://resh.edu.ru/subject/lesson/3834/
Jlorapudurieckue ypasHeHus https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
TpuroHomeTpuyecKue BbIpaXeHUus 1 29 https://resh.edu.ru/subject/lesson/6322/

ypaBHECHUS

https://resh.edu.ru/subject/lesson/3876/

https://resh.edu.ru/subject/lesson/3490/

https://resh.edu.ru/subject/lesson/4734/



https://resh.edu.ru/subject/lesson/4726/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/5100/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3768/
https://resh.edu.ru/subject/lesson/3812/
https://resh.edu.ru/subject/lesson/5175/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/3876/
https://resh.edu.ru/subject/lesson/3490/
https://resh.edu.ru/subject/lesson/4734/

https://resh.edu.ru/subject/lesson/3489/

https://resh.edu.ru/subject/lesson/3887/

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

https://resh.edu.ru/subject/lesson/6317/

https://resh.edu.ru/subject/lesson/4736/

https://resh.edu.ru/subject/lesson/4737/

https://resh.edu.ru/subject/lesson/6314/

https://resh.edu.ru/subject/lesson/6321/

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6318/

https://resh.edu.ru/subject/lesson/5223/

IlocnenoBaTenbHOCTH U IPOTPECCUU 10
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/4923/
Henpepbisisre hysximm, Tlporssomas 20 https://resh.edu.ru/subject/lesson/3954/
cnpep © QYHKIIH. 1IpOUSBOL https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3976/
[ToBTOpenue, 06061IEeHNE, 5
cUcTeMaTU3alis 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136



https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/6317/
https://resh.edu.ru/subject/lesson/4736/
https://resh.edu.ru/subject/lesson/4737/
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6318/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3976/

11 KVIIACC

Ne i/

HaunmeHnoBaHue pa3nenoB u TeM
NpOrpaMMsbl

KoaunuecTBo
YacoB

JyeKTpoHHbIE (HU(PpOBbIe) 00pa3oBaTeIbHbIE
pecypchbl

HccnenoBanue QyHKIMHA C TOMOLIBIO
MPOU3BOTHOMN

22

https://resh.edu.ru/subject/lesson/3966/

https://resh.edu.ru/subject/lesson/3987/

https://resh.edu.ru/subject/lesson/6115/

https://resh.edu.ru/subject/lesson/6116/

https://resh.edu.ru/subject/lesson/6195/

https://resh.edu.ru/subject/lesson/4016/

IlepBooOpazHas U MHTETpal

12

https://resh.edu.ru/subject/lesson/4924/

https://resh.edu.ru/subject/lesson/3993/

https://resh.edu.ru/subject/lesson/6117/

https://resh.edu.ru/subject/lesson/6117/

https://resh.edu.ru/subject/lesson/4037/

https://resh.edu.ru/subject/lesson/6118/

https://resh.edu.ru/subject/lesson/4926/

https://resh.edu.ru/subject/lesson/4163/

['paduku TpuroHOMETPUIECKUX (PYHKITUH.

Tpuronomerpuyeckre HepaBeHCTBA

14

https://resh.edu.ru/subject/lesson/6111/

https://resh.edu.ru/subject/lesson/3923/

https://resh.edu.ru/subject/lesson/4920/

https://resh.edu.ru/subject/lesson/5570/

https://resh.edu.ru/subject/lesson/3943/

https://resh.edu.ru/subject/lesson/6113/

HppaunoHanpHbIe, IOKa3aTEIbHBIE U
norapupMUUEcKrue HEpaBeHCTBA

24

https://resh.edu.ru/subject/lesson/4933/

KomMmiiekcHble yncia

10

https://resh.edu.ru/subject/lesson/4115/

https://resh.edu.ru/subject/lesson/4103/



https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6116/
https://resh.edu.ru/subject/lesson/6195/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/4926/
https://resh.edu.ru/subject/lesson/4163/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/5570/
https://resh.edu.ru/subject/lesson/3943/
https://resh.edu.ru/subject/lesson/6113/
https://resh.edu.ru/subject/lesson/4933/
https://resh.edu.ru/subject/lesson/4115/
https://resh.edu.ru/subject/lesson/4103/

https://resh.edu.ru/subject/lesson/6120/

https://resh.edu.ru/subject/lesson/4930/

HarypanbHble 1 1ienple yncia 10
Cucrembl palluOHAIIbHBIX, https://resh.edu.ru/subject/lesson/4134/
HAPPAIMOHAIBHBIX TOKA3ATEIBHBIX U 12 https://resh.edu.ru/subject/lesson/4932/
JorapuMUYECKUX YPaBHCHHMA
https://resh.edu.ru/subject/lesson/4145/

3azauu ¢ napameTpaMu 16
[ToBTOpenue, 06061IEHNE, 16 https://resh.edu.ru/subject/lesson/4934/
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://resh.edu.ru/subject/lesson/6120/
https://resh.edu.ru/subject/lesson/4930/
https://resh.edu.ru/subject/lesson/4134/
https://resh.edu.ru/subject/lesson/4932/
https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/4934/

YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V11 YHEHHUKA

* MaremaTuka: anredpa U Hauajga MaTeMaTHUECKOTro aHAIM3a, TeoMeTpust. Anredpa u Havaia
MaTtemMatndeckoro aHanmu3sa, 10 kmacc/ Hukonsckuit C.M., IToranoB M.K., Pemernukos H.H. u
npyrue, AxkinonepHoe oomectBo «M3natenscrBo «IIpocBemieHue»

» Marematuka: anreOpa ¥ Havyajla MaTEeMaTHYECKOTO aHalln3a, reoMeTpus. Anrebpa u Havasa
MaTeMaTthueckoro ananusa, 11 knacc/ Hukonsckuii C.M., IToranos M K., Pemernukos H.H. u
npyrue, AknnonepHoe oomecTBo «M3narensctBo «lIpocBemenue






