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HOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma mo anreOpe u Havanam aHanusza i 10-11 xmaccoB cocraBieHa Ha
OCHOBE CJIEIYIOIINX HOPMATUBHO-TIPABOBBIX M HMHCTPYKTUBHO-METOJMUECKUX JTOKYMEHTOB!
. denepanbHOTO 3aKk0HA «O0 00pazoBanuu B Poccuiickoit @eaeparum» Ne273- @3 ot
29.12.2012r.;
. OI'OC COO (npuka3 Munnpocsenierust PO Ne413 ot 17.05.2012r)
J ®OII COO (npuka3 Munnpocseuienuss PO Ne 371 ot 18.05.2023)

. OcHOBHOI 00pa30BaTEIILHOM MPOTrPaMMBI CpeHero o01ero oopazoBanus MbOY
«Doxunckass COLLL No2y
J [Tonoxenust 0 pa3pabOTKe U YTBEPHKICHUU pabOUMX MTPOTrpaMM YUEOHBIX MPEAMETOB,

KypcoB, aucuuiing (Moayneit) MBOVY «®oxunckas COLLL Ne2»
J VYuyebnoro uiana OOIT COO MBOVY «®oxunckas COLL Ne2y» na 2024-2025 yueOHbIN

TOJI.

. Kanennapaoro yue6Horo rpaduxa Ha 2024 — 2025 yueOnniii ron MBOY  «®okuHCKas
COLII Ne2y

. ®denepanpHoit paboueit mporpammbl COO no yueOHOMY MpeaMeTy anredpa u Havasia

ananusa g 10-11 kimaccos

VY4eOnbii Kypc «Anredpa 1 Hayaia MAaTEMaTHIECKOTO aHAIM3ay SIBJISIETCS OJTHUM U3
Han0oJiee 3HAUMMBIX B TIpOrpaMMe CpeIHero o0Imero oopa3oBaHusl, MOCKOIBKY, C OJTHOM
CTOPOHBI, OH 00eCeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4eHUs BCEX eCTECTBEHHO-
Hay4YHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JOTHUYECKOE U aOCTPAKTHOE MBILUICHHE
00y4JaroIuxcsi Ha ypoBHE, HEOOXO0IMMOM TSl OCBOCHUSI MH(POPMATHUKH, OOIIECTBO3HAHKSA,
UCTOPUH, CIOBECHOCTH U JIPYTUX TUCHUIUIMH. B pamkax qaHHOro yueGHOTrOo Kypca
oOyuarolniiecs OBJIaJIeBalOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpast
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHUYECKOH opMme.

VY4eOHbIit Kypc anreOpbl 1 Haual MaTeMaTHYeCKOTO aHaIKM3a 3aKJIaIbIBaeT OCHOBY JJIS
YCIELIHOTO OBJIAZICHUsI 3aKOHAMH (PU3UKHU, XUMUU, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHJICHIINI pa3BUTHS SKOHOMUKH U OOLIECTBEHHON KU3HU, I03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO MCIOIB30BATh X AJIS
JanbHenIero o0pa3oBaHus U B IOBCETHEBHOM Ku3HU. B TO ke BpeMs oBiajieHIe
abCTPaKTHBIMU U JIOTHYECKU CTPOTMMU KOHCTPYKIUSMHU aireOpbl © MaTeMaTUYECKOTO aHaIn3a
pa3BUBAaeT YMEHHE HaXOUTh 3aKOHOMEPHOCTH, 0O0CHOBBIBATh HCTUHHOCTD, JOKA3bIBATh
YTBEPKACHUS C IOMOIIBIO UHAYKIIUU U PACCYXAATh IEAYKTUBHO, HCIIOIb30BaTh 0000IIEHNE 1
KOHKpETH3all1Io, abCTparupoBaHue U aHaJOTHI0, GOPMUPYET KPEaTUBHOE U KPUTUYECKOE
MBIIILJICHHE.

B xone uzyuenus yue6HOro Kypea «Anrebpa v Hayasia MaTeMaTHUYEeCKOTO aHAIN3a
oOyuaroniiecs moJay4aroT HOBBIN OMBIT PEIICHUs MPUKIAIHBIX 3a/1a4, CAMOCTOSTEILHOTO
MOCTPOCHUS] MATEMATHYECKUX MOJIENICH peallbHbIX CUTYAIlMi, MHTEPIPETAIH MTOTy4EeHHbIX
pElIeHU, 3HAKOMATCS C MPUMEPAMH MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Y4eOHbIii Kypc 0051aaeT 3HAYUTENBHBIM BOCTIUTATEIBHBIM TTOTEHIIHAIOM, KOTOPBIT
peanusyeTcs Kak yepe3 yueOHbI MaTepual, criocoOCTBYIOMMA (GOPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS, TaK U Uepe3 CIeu(PUKy yueOHOU AesITeNpHOCTH, TpeOyromei
MIPOJIOJKUTENEHON KOHIIEHTPALMU BHUMAHUS, CAMOCTOSATEIHHOCTH, aKKyPaTHOCTH U
OTBETCTBEHHOCTH 3 MMOJYUYCHHBIH pe3ynbTar.

B ocHoBe MeToauky 00ydeHus anredpe U HadallaM MaTeMaTUYECKOTO aHaN3a JICKUT
JeSITeNbHOCTHBIN MPUHITUT O0YICHHSI.



B crpykrype yaebHOTO Kypca «Anredpa u Hadaza MaTeMaTHIeCKOTO aHAIM3a) BBIICTICHBI
CIIEYIOIINE COePIKATEITHHO-METOIUICCKIE TUHUH: «Hucaa v BeIYucIeHus», «OyHKINH 1
rpadukm», «YpaBHCHHS 1 HEpaBEHCTBay, «Hauana MaremaTu4eckoro aHanmmsa», «MHokecTBa U
JoruKa». Bce 0OCHOBHBIE COJIEPIKATEIBHO-METOIUYECKIE TMHIH N3YJal0TCS Ha IPOTSKECHUH
JBYX JIET 00y4eHHUs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, ECTECTBEHHO JOTIONHSS APYT
Jpyra 1 MOCTENEHHO HACKIIIAsiCh HOBBIMU TEMaMH U pa3nenamMu. JlaHHbIi yqeOHbIi Kypc
SABJISICTCA MHTCIPATHBHBIM, IIOCKOJIBKY O6’I)€I[I/IH$ICT B ce0e COACPIKAaHNEC HCCKOJIBKUX
MaTEMATHYCCKUX JUCHUIIIINH, TAKUX KaK aﬂre6pa, TPUTOHOMCTpPHUA, MaTeMaTU4eCKUI aHaJIu3,
TEOPHsI MHOKECTB, MaTeMaTH4YECKas JIOTHKa U pyrue. [1o Mepe Toro kak oOyJaronimecs
OBJIZICBAIOT BCE 00JIee IIMPOKUM MAaTEMAaTHUYECKUM arIiapaToM, y HUX HOCIEI0BATEIBHO
(hopMHpYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMATHUECKYIO MOJICIb PEaATbHON
CUTYaIlMH, IPUMEHSAThH 3HAHUS, OTyYE€HHbIE MPU U3Y4YEHUH Y4eOHOTO Kypca, /ISl peLIeHHs
CaMOCTOSITEIBHO CPOPMYITHPOBAHHOW MaTeMaTHIECKOH 3aj1auu, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenbHO-MeTOAMUecKas THHAS «Uuciia U BEIYUCIICHUSD 3aBEPIacT
(dhopMupoBaHNE HABBIKOB UCIIOJI30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE OBLJIO HAYaTO HA
YpOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero obiiero oopasoBanus ocoboe
BHUMAHHEC YOCIACTCA q)OpMHpOBaHI/II-O HAaBBIKOB pallMOHAJIBHBIX BBIqHCHeHHﬁ, BKJIHOYAKOIINX B
ce0s1 UCIT0JIL30BaHNE Ppa3InYHBIX (1)OpM 3aIMCHu 9YrcCjia, YMCHHUC ACIATh NPUKUIKY, BBITIOJIHATD
HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHUSA, OICHUBATH YN CJIOBBIC BBIPAKCHUS, pa6OTaTB C MAaTECMAaTU4YCCKUMHU
KOHCTAaHTaMH. 3HAKOMBIE O6y'—IaIOHII/IMC$[ MHOXECTBa HAaTypaJIbHBIX, HEJIBIX, palOHAJIBHBIX 1
HeﬁCTBHTeHBHBIX YHUCECJI AOITOJIHAKTCSI MHOXKXECTBOM KOMIIJICKCHBIX YUCCII. B KaXX10M U3 3TUX
MHOKECTB PaCCMAaTPUBAIOTCS CBOMCTBEHHBIE €My CIICIIH(PHUSCKUE 3a/1a9H B OTICPAIAN: JeIICHUE
HaIeJo, ONepUpOBaHUE OCTaTKaMH Ha MHOKECTBE IIEJIbIX YHCell, 0coOble CBOMCTBA
palMOHaIbHBIX U UPPALMOHAIIBHBIX YHCeN, apuMETHUECKHUE OTIEpalliy, a TAK)Ke U3BIICUCHUE
KOPHS HaTypaJbHOU CTENEHH Ha MHOKECTBE KOMIUIEKCHBIX uncen. biaronaps
MOCJIEIOBATEIFHOMY PaCIIUPEHUIO KPyra UCIOIb3yeMbIX YHCEN U 3HAKOMCTBY C
BO3MOXHOCTSIMU UX IPUMEHEHUS JUI PELICHUs Pa3InYHbIX 3a1a4 GOpMUPYETCs MpeACcTaBICHUE
0 €IMHCTBE MaTeMaTUKU KaK HAyKU U €€ poJid B IOCTPOECHUH MOJIeNIel pealbHOTO MHUpa, IIUPOKO
UCIOJIb3YIOTCSL 000011IeHNE ¥ KOHKPETU3aLIUSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTcsl Ha MPOTSKEHUH BCero oOyueHus Ha
YpOBHE cpesiHero o01iero 00pa3oBaHus, MOCKOJIbKY B KaKJI0M pazzene [IporpamMmMbl
MIPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aa4. B pe3ynbTare oOydaromuecs oBiIaieBaloT
Pa3IMYHBIMU METOJAMH PEIICHUS PAllMOHAIBHBIX, UPPAIlMOHATIBHBIX, T0OKA3aTEIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U CUCTEM, a TaKXKe 3a/1a4,
coziepkanux napamerpsl. [lomydeHHble yMEHUS IMPOKO UCIIONIB3YIOTCS IPU UCCIIEI0BAHUU
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM, TPU PEIICHUN MPUKIAIHBIX 337a4 U 3a7a4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaYeHU QyHKuu. JlaHHas conepkaTenbHast TUHUS BKIIOYAET B
cebs Takke (OpMHUPOBAHUE YMEHUN BBITIOTHATH pacuéThl 1o hopMyaam, mpeodpazoBaHus
paloHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAXKEHUI, a TAK)KE BHIPAKECHUH,
coJiepKalux cTeneHu u jJorapudmel. brarogaps nzydenuro anreOpanyeckoro MmaTepuana
MIPOUCXOIUT JaNbHEHIIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIILICHUS
oOyuaronuxcs, GopMHUPYIOTCS HaBBIKH JIETYKTUBHBIX PACCYKJIEHUH, pabOThI C CHMBOJIbHBIMU
(dhopMamMu, IpeICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeqaraeT 3G QeKTUBHBIE UHCTPYMEHTHI JJIs1 PEIICHUs TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

CogepxarenpHo-mMeToanueckas THHUS «DyHKIUU U rpaduKn» TECHO MEPETIeTaeTCs C
JIPYTUMU JJMHUSAME Y4€0HOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1aET
MOCJIeIOBATENFHOCTD U3YUEHUsI MaTepuana. M3ydeHne cTerneHHo, ToKa3aTeIbHOM,
Jorapu(MUIecKOr ¥ TPUTOHOMETPUIECKUX (QYHKIIHH, UX CBOUCTB U TpaUKOB, UCTIOTH30BAHUE
GYHKIMHA U pereHus 3a1a4 U3 APYruX yueOHbIX MPEIMETOB U PEaTbHOM KU3HU TECHO



CBSA3aHO KaK C MATEMATHYECKUM aHAJIM30M, TAK U C pELICHUEM yPAaBHEHUM U HEpaBeHCTB. [Ipu
3TOM O0JIBIIIOE BHUMAHUE YENIAeTCs] (JOPMHUPOBAHUIO YMEHUS BBIpaXaTh (hopMyrnaMu
3aBHCUMOCTH MEXIY Pa3IMNYHBIMU BETMUYMHAMH, UCCIIE0BATh NMOJy4YeHHbIE ()YHKIUHU, CTPOUTD
ux rpaduku. MaTtepuai 3Toi coiepKaTeabHON IMHUM HAIleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, TIO3BOJIIONIUX BRIPAXKATh 3aBUCUMOCTH MEXIY BEIMUMHAMH B pa3InIHON popme:
aAHATMTHUYECKOH, rpadudecKoi 1 cioBecHOU. Ero n3ydenne cnocoOCTBYeT pa3BUTHIO
AITOPHUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3ALNH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas muHUA «Hauana MareMaTH4eCKOIO aHAIN3a» MO3BOJISET CYIIECTBEHHO
pacIIupUTh KPYT KaKk MaTEMAaTUYECKUX, TaK U MPUKIIAAHBIX 3a/1a4, TOCTYIHBIX 00yJaromumcs,
TaK KaK y HUX MOSIBJISIETCSI BOBMOKHOCTh CTPOUTH IPahMKU CIIOKHBIX (DYHKIIHIA, OTIPENENATh UX
HauOOJbIINE U HAUMEHbIIINE 3HAaYEHUsI, BBIUUCIATH IIIOMAAN GUryp 1 00BbEMBI TeJl, HAXOAUTh
CKOPOCTH M YCKOPEHHMS IIpoLeccoB. JlaHHas coleprKaTeabHas IMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUS MAaTEMATHYECKUX MOJEIIEH PEAIbHBIX CUTYAllU, TO3BOJISET
HAaxOJIUTh HAWJIy4dlllee PEIICHUE B IPUKIIAIHBIX, B TOM YHUCIIE COUAIBHO-I)KOHOMUYECKUX,
3a/1ayax. 3HAKOMCTBO C OCHOBAMU MaTEMaTHUECKOT0 aHalln3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOTrO, (POPMATILHO-JIOTHYECKOTO U KPEATUBHOTO MBIIITIEHUS, (POPMUPOBAHUIO YMEHUI
pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. O0yydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3YJbTATaX, NOJYYCHHBIX B XO/JI€ PA3BUTHS MaTEMATUKN KaK HAyKH, U
00 uX aBTOpax.

CopepxarenpHo-MeToANYECKas TUHUS «MHOXKECTBa U JJOTUKa» BKIIIOYAET B ceOs
AJIEMEHTBI TEOPUU MHOKECTB U MATEMATHYECKON JIOTUKH. TEeOpeTUKO-MHOKECTBEHHBIE
MIpeICTaBJICHMs POHU3BIBAIOT BECHh KYpC IIKOJIBHON MaTeMaTUKH U MpeiaraloT Hauobosee
YHUBEpPCAJIbHBIN A3bIK, 00BEUHSIIONINIA BCe pa3Aebl MATEMAaTHKU U €€ MPUIIOKEHUH, OHU
CBA3BIBAIOT Pa3Hble MAaTEMAaTUYECKHUE TUCLUUIUIMHBI U UX IPWIOKEHUS B equHoe nenoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aroneMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €r0 /ISl BBIPAXKEHHS CBOMX MBICIEN. [[pyrum
BAKHBIM [TPU3HAKOM MAaTEMAaTUKU KaK HAyKH CJEe1yeT IPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000CHOBAaHUH U ClIeZIOBaHUE ONPEAeNEHHBIM MTpaBUiaM MOCTPOEHUS JOKA3aTeIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTH4YeCKON JIOTHKH CTIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILJICHHUS 00Y4arOIIUXCsl, TO3BOJISIET UM CTPOUTH CBOU PACCYKJIECHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B yueGHOM Kypce «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHaIN3a» IPUCYTCTBYIOT
OCHOBBI MATEMaTUYECKOTO MOICTIUPOBAHUS, KOTOPbIE IPU3BaHbI CIOCOOCTBOBATH
(hOopMHUPOBAHHIO HABBIKOB MIOCTPOCHHUS MOJIEIeH pealibHbIX CUTYaIUi, HCCIEA0BaHUS ATHX
MoJeliel ¢ MOMOIIBIO afnmnapara aredpsl 1 MaTEMaTUYECKOTO aHAJIM3a, UHTEPIIPETalun
MOJIYYEHHBIX PEe3yJbTaTOB. Takue 3aJjaHusl BIUIETEHbI B KaXK/Iblil U3 pa3/esiOB IPOrpaMMBbl,
MIOCKOJIbKY BECh MaTepual yueOHOTo Kypca ITUPOKO HCIOIb3YeTCs A PEIICHUS TPUKIATHBIX
3anad. [Ipu pereHnn peanbHbIX TPAKTUYECKUX 3a/1a4 00yJaroIuecs pa3BUuBaoT
HaOM0ATeNIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThecs, UCIOIb30BATh
aHaJIOTHIO, 0000111aTh U KOHKPETU3UPOBATh Mpodiemy. JlesaTenbHoCTh o (hOPMHUPOBAHHIO
HaBBIKOB PELICHUs NPUKJIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOLIecce U3YUeHHs BCeX TeM y4eOHOro
Kypca «Anrebpa ¥ Hauana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha usyuenue yuebnozo xypca «Anecebpa u Havana mamemamuiecko20 aHaiu3ay
omeooumcs 272 uaca: ¢ 10 knacce — 136 uacos (4 uaca 6 neoeno), 6 11 knacce — 136 uacos (4
yaca 6 Heoeio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yuciaa ¥ BbIYMCICHUS

Parmonanbubie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE
nepuoauueckue 1poou. [Ipumenenue qpoodeii u NpoUEHTOB Ul pelleHUs IPUKIIAHbIX 3a/1a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JlelicTBuTeNnbHBIC YMCIA. PaninoHanpHbIe U HppalMOHATIBHEIE YUCiia. ApudmMernaeckue
OIEPALMH C ICHCTBUTEIBHBIMU YUCIaMU. MOAYIb JEMCTBUTEIBLHOTO YUCIIA U €0 CBOMCTBA.
[TpuGnmxEHHBIC BEIYMCIICHUS, TPABHUIIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3yJbTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasaresieMm. bunom Hetotona. Mcnonb3oBanue noaxosiien Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl pEIIeHNs TPAKTUUECKUX 3a/1a4 U MPE/ICTaBICHUSI TaHHbBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHAIBHBIM [T0Ka3aTeIeM U €€ CBOMCTBA, CTENEHb C JeHCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPE0Opa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUS.
PaBHOCWIIBHBIE ypaBHEHHS U ypaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PEILIEHUS 1eJIbIX U APOOHO-PAlIOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHs! OT OHOM EpEMEHHOM. Jle1eHne MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorouwneHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTENEHH U KOPHH.

Hppanmonansuslie ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS JOorapu(pMUIecKux
YpaBHEHUU.

OcHoBHbIe TpUroHomeTpudeckue Gpopmyinsl. [IpeobpazoBanre TPUTOHOMETPUYECKUX
BBIpKECHUI. PellieHre TpUroHoMeTpUIeCKUX yYpaBHEHUM.

Pemrenue cucrem nuHEHHbIX ypaBHEHUM. MaTpuiia cuCTeMbl TMHEHHBIX YPABHEHUN.
Onpenenurens MaTpULbL 2X2, €ro TEOMETPUUECKUN CMBICI U CBOMCTBA, BBIYMCIIEHUE €TO
3HAYEHMs], IPUMEHEHHE ONPEACIIUTENS Ul PELICHUs] CUCTEMbI JINHEWHBIX ypaBHEHUN. Pemenue
MPUKJIIAHBIX 33]1a4 C IOMOLIbIO CUCTEMBI JIMHEHHBIX ypaBHEHU. VcciienoBanne mocTpoeHHOM
MOJIENH C MIOMOIIBIO MAaTPUIL U ONIpEACIIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIEJIEH peaabHOM CUTYalluy C TOMOILbIO YPaBHEHUN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUIO0 MaTEMAaTUYECKUX 3a/1a4 U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUM U TPauKu

OyHKIMA, criocoOsl 3a1anus GpyHkuuu. Bzanmuo oOparusle ¢pyHkiun. Komnosunus
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaUKoB (GyHKIIMHA.

OO6nactp onpeneneHuss 1 MHOXKeCTBO 3HaueHUH pyHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
3HAaKOMOCTOSIHCTBA. YETHBIE 1 HeuéTHbIe pyHKIMU. [leprnoanyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcUMyMbl 1 MUHUMYMBI (yHKIIMH. Haubosnblee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUN Ha IPOMEXKYTKE.



JIuneiiHasi, KBaJpaTH4Has U JPOOHO-THMHEWHAS QYHKIIMH. DJIEeMEHTapHOE UCCIEI0BAaHUE U
MMOCTPOCHHUE UX TPAPHKOB.

CrenenHas GyHKIHSI ¢ HATypaJIBHBIM U IIeNbIM MToKa3aTeneM. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0i1 cTENEeHN KaK (PyHKIUU 0OpaTHON CTENEHH C HATypalbHBIM
[IOKa3aTeseM.

Ioxa3zaTtenpHas u norapudmudeckas GyHKINHU, KX CBOHCTBA U rpaduku. Mcmonbp3oBanue
rpaduKoB PYHKIUN IS PEIICHUS YPABHCHHUIA.

Tpuronomerpuveckas OKpyKHOCTb, ONIPEICICHIE TPUTOHOMETPUIECKUX (DYHKITHIA
YHUCJIOBOT'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX IPOLECCaxX U SIBICHUX. [ pa@uKu peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs ITOCIEI0BATEILHOCTEH. MeTo 1 MaTeEMaTHIECKOM
MHIYKUUU. MOHOTOHHBIE M OTPAHUYEHHBIE NIOCIIEN0BATENBHOCTH. ICTOpHS BOZHUKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas u reoMmerpuueckas nporpeccuu. beckoneuno yobiBaromas
reoMerpuueckas nporpeccus. CyMma 6eCKOHEUHO yObIBaIOIIEH T€OMETPUYECKON MPOrpecCuu.
JIMHEeHBIN 1 SKCIOHEHIIMATIbHBINA pocT. Hucio e. @opmyra ClI0KHBIX MPOLIEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble ¢pyHKIIMN 1 X cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI I'pa)KOB
¢bynkuii. CoiicTBa pyHKIMI HEMPEPBIBHBIX HA OTpe3ke. MeTo 1 MHTEepBaJIoOB Ui PEIICHUs
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GpyHKImMH. OnpeneneHue, TeOMETPUIECKUN 1 PU3NIECKUA
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBoHbie anemMeHTapHbIX QyHKIUN. [Ipon3BogHAast CyMMBI, TPOU3BEAEHNUS, YaCTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JT0THKA

MHO3k€eCTBO, onepaluy HaJl MHOKECTBAMH M X CBOMCTBA. Jlnarpammel Diinepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara Jyuisi OMUCAHMS PEeaIbHbIX MTPOLIECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTHUYECKOTO 00BEKTa, CIEACTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.



11 KJIACC

Yucsa 1 BIYUCIEHUS

Harypanbsubie u nensie yncna. [IlpuMeHenne npu3HakoB ASIUMOCTHU LEIbIX YHCEIl,
HanbouspImii o0muii nenmurensd (nanee — HOJI) u naumensiee oomiee kparnoe (ganee — HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkiinia Juist penienus 3a1a4 B LEJIbIX Yncax.

KowmrnekcHbie yncna. Anredpandeckas i TPUTOHOMETpUYECcKask (POPMBI 3aIHCH
KOMILJIEKCHOTO yucia. ApudMernyeckue onepanuy ¢ KOMIUIEKCHbIMU ynciaamu. M300pakenue
KOMIUJIEKCHBIX YHCEJI Ha KOOPJIMHATHOM miockocTu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO yucia. [I[puMeHeHrne KOMIUIEKCHBIX YUCEIT IS PeIIeHUs] QU3HUSCKUX U
reOMETPUYECKUX 3a/1a4.

YpaBHeHus1 U HEPaBEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieacTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIILI0 TPUTOHOMETPHIECKOM
OKPYXXHOCTH. PerieHue TpuroHoMeTpu4ecKux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapUPMUIECKUX HEPABCHCTB.

OCHOBHBIE METOJIbI PEIICHUS UPPAITMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM M COBOKYITHOCTEH paIlMOHAIIbHBIX,
WPPAIMOHATIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUIESCKUX YPAaBHEHUH.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpuMeHenne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a7a4 1
3a/1a4y U3 pa3InYHBIX 00JIaCTel HAYKU U PEAIbHOM KU3HU, HHTEPIIPETAIUS MTOTYICHHBIX
pe3ynbTaToOB.

DyHKUUM U TPaPUKH

I'paduk kommozuruu GyHkui. ['eomerpruyeckrue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPaUKH.

I'paduaeckue meToAbl pemieHns] ypaBHEHUN U HEpaBEHCTB. [ padudeckne MeTo bl
penieHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB QyHKIMI 1715 MCCeA0OBaHUS MIPOLIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajim3a

[IpumeHeHue npou3BOIHOM K HCCIeT0BaHUIO (PYHKIIUN HA MOHOTOHHOCTDH U 9KCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEHbIIEro 3HaYeHUI HellpephIBHON (DYHKIIMH Ha OTpE3Ke.

[IpuMeHeHne mpon3BOIHOM 71l HAXOKACHUS HAWIYUIIEero PEIICHHs B IPUKIAIHbBIX
3a/1a4ax, Ajs OnpeAeNeHUs] CKOPOCTH U YCKOPEHHS Mpollecca, 3aJaHHOro (popMyioi uim
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEepBOOOpa3HbIX. [IepBo0Opa3HbIE AIeMEHTAPHBIX
¢byukuwmii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Huterpan. ['eomeTpuueckuii cMbICT HHTErpasa. Beraucienue onpene€HHOro HHTerpaia
no popmysne Hetorona-JleitGHumna.

[Ipumenenne uHTErpana JUIst HAX0XKACHUS TJI0MIaIeH TUIOCKUX QUryp U 00HEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemennii quddepeHuanbHbIX YypaBHeHUH. MaTemMaTuueckoe MOAeTUPOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBI0 AU(PPepeHITUANTBHBIX YPAaBHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOM IMO3UIIUN 00yJAIONIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCUIICKOTO 00IIECTBA, MPEACTABICHUE O MATEMATHUYECKIUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHUN, IPOIEAYP IPAXKIAHCKOTO 00IIecTBa
(BBIOOPEI, OTIPOCHI U IPYrO€), YMEHUE B3aUMOICHCTBOBATh C COI[HAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MIEHTUYHOCTH, YBOXKEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCHICKOM MaTEMATHKH, IEHHOCTHOE OTHOLIEHUE K TJOCTUKEHUSIM POCCUNCKUX
MAaT€MaTUKOB U POCCUUCKON MaTeMaTUYECKOU IIKOJIbI, UCTIOJb30BAHUE ITUX JIOCTUKECHUI B
JIPYrUX HayKax, TEXHOJOTUIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX IEHHOCTEN POCCUIICKOTo Hapoia, CPOPMUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUSI, ITHUECKOTO TIOBEJICHHUSI, CBI3aHHOTO C MPAKTHYECKUM TTPUMEHEHUEM
JTOCTM)KCHHUM HAYKH U IEATeITbHOCTHI0 YUEHOTO, 0CO3HAHNE TUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIIPUUMYUBOCTD K
MaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B UHTEpEcax 3J0POBOTO
u 6e3omacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (3I0pOBOE
NUTaHue, cOalaHCUPOBAHHBIN PEXXUM 3aHITHH U OTAbIXA, peryispHas puznyeckasi akTUBHOCTH),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYJ0JI00Us, HHTEPEC K pa3IuyHbIM chepam
npodeccrnoHabHOM 1A TENbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPHIIOKEHUSIMU, YMEHUE
COBeEpUIaTh OCO3HAHHBIN BBIOOP OyAyIlIei npodeccuu 1 pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE [JIaHbI, TOTOBHOCTH U CIOCOOHOCTh K MaTEMaTUYECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HA TPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, IOHUMAaHHE BIUSHUS COLIUATIHHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE IPUPOJAHON U COLIUATIBHOU Cpefibl, OCO3HAHUE
rI1006aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOoOIeM, OpUEHTAIINS Ha TPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU IS pelIeHHs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpe/bl, TIIaHUPOBAHHE
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUM ISl OKPYKAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKHU, TOHUMaHUE MaTEMaTHIECKOM HAYKHU KaK Cepbl
YEJI0BEUYECKOM IeATeTbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH I Pa3BUTHUS IUBUIIN3ALINH,
OBJIJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMaTHYECKOU KyJIbTYpOi KaK CpeICTBOM MO3HAHUS MUpa,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHIUBUYAIbHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBepcadbHbIe YueOHbIE el CTBUS

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEX]Ty TOHATUSAMH, (GOPMYIHPOBATH OIIPEICIICHUS TTIOHATHH,
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIINN, OCHOBAHUS JJIs1 000O0IIEHHS U
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, GOPMYIMPOBATH U MPe0oOpPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B aKTax,
JAHHBIX, HAOJIIOJICHUSX U YTBEPIKICHUSX, peAiaraTb KpUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U UHyKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATEIBHO JOKAa3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUH (MpsAMbIe U
OT MIPOTUBHOTO), BEICTPAUBATh apryMEHTAINIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh cI0co0 peleHust yaeOHo 3a7auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIonpaTh HanboJiee MOIXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCIOJIb30BaTh BOIIPOCH] KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHUs, (POpMyIpoOBaTh
BOINPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, YCTAHABIMBATh HCKOMOE U JIaHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

IIPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICJOBAHUE T10
YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEKTa, SIBIEHNUS, IPOLIECCA, BBISIBICHHIO
3aBHCUMOCTEHN MeX 1y 0OBEKTaMH, SBICHUSMH, IPOLIECCAMU;

CaMOCTOATENIBHO (hopMyIMpoBaTh 000OIIEHNS 1 BBIBOJIBI II0 PE3YJIbTATaM IIPOBEAEHHOTO
HaOJI0IeHUS, UCCIIEJ0BAHNUS, OLICHUBATh IOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTaTOB, BEIBOJOB U
000011IeHMI;

IIPOTrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAK)KE BBIABUIATH IIPEIIIOJIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Ae(DUIUTH MH(POPMALMH, JaHHBIX, HEOOXOIUMBIX JUI OTBETA HAa BONPOC U JUIS
pellIeHns 3a1a4H;

BbIOMPATh MHPOPMALIMIO U3 HICTOUHUKOB Pa3JIMYHbIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO pa3IMYHbIX BUIOB U (hopm
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh UH(POPMALHIO, IPEJICTABIATh €€ B Pa3IMUHBIX (opMax,
WTIOCTPUPOBATh I'paUuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENEHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbBIE YHUBEpPcaibHbIe YueOHbIe el CTBUS

Oo0menne:

BOCIIPUHUMATH U (OPMYITUPOBATEH CYXJACHUS B COOTBETCTBUHU C YCIOBUSIMH U IEJISIMH
oOI1IeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS TI0 X0y PEIlIeHUs 3aaui, KOMMEHTUPOBATh MOJTyUEHHBIH
pe3ynbTarT;



B X0JIe 00CYXJICHHUS 33a1aBaTh BOIIPOCHI T10 CYIIECTBY 00CYXIaeéMOH TeMbI, IPOOIIEMBI,
pemaeMoi/’I 3aa4u, BbICKA3bIBATb UJICH, HALICJICHHBIC HAa ITIOUCK PCUICHUA, COIIOCTABJIATE CBOU
CYKJICHHSI C CYXKICHUSMH JIPYTUX YYaCTHUKOB JHMAajora, 0OHApyXUBATh pa3jIMyle U CXOJICTBO
MO3HILIUH, B KOPPEKTHOH (hopMe GOpPMYTHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

NPpCACTABJIATH PE3YJIbTAThlI PCUICHUA 3a]d4, SKCIICPUMCHTA, UCCIICAOBAaHU, ITPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (POPMAT BHICTYIUIEHUS C YIETOM 3a]1a4 MIPE3EHTALMU U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

Camoopranu3anusi:

COCTABJIATH IUIAH, AJITOPUTM PELICHUS 33a9H, BRIOUPATh CMIOCO0 pElIeHus ¢ y4EToM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHbII MHTEJIEKT:

BJIQJICTh HABBIKAMH MTO3HABATEIBHOM PeIIEKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
Y MBICIIUTENEHBIX MTPOIECCOB, HX PE3YABTATOB, BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MIPEIBHJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH ITPH PEIICHUH 33]1a9d, BHOCHTH
KOPPEKTHBHI B ICATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAWICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yabTaTa IeJN M YCIOBHSIM, OOBSICHATH TIPUYUHBI
TOCTIKEHUS HITH HEAOCTIIKEHHSI Pe3yJIbTaTOB JEeSITeIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHON pabOTHI Mpu
pelieHny y4yeOHbIX 3a/1a4, IPUHUMATh 11€7Tb COBMECTHOM JIeSTEIbHOCTH, IIJIAHUPOBATh
OpraHU3aII0 COBMECTHOM pabOTHhI, pacpeiesTh BUIbI pabOT, TOTOBAPUBATHCS, OOCYXIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;

y4acTBOBATh B IPYNIOBBIX (hopmax padoThl (00CYyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBITIOIHITH CBOIO YaCTh pabOThI U KOOPJAMHUPOBATH CBOU JCUCTBHUS C
JIPYTMMU 4IeHaMU KOMaH/Ibl, OIIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMNA IPOAYKT IO
KpUTepUsaM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K kon1y o0ydenus B 10 kiaacce 00ydaronuiics NOTYIHUT CIEAYIOMINE TPEIMETHBIC
pe3yabTaThI IO OTAEIBHBIM TeMaM paboueil mporpaMMbl yaeOHOTO Kypca «Anredpa u Havyana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHUA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: PAMOHATBHOE YHCII0, OECKOHEUHAs! IePHOANYECKAs
IpoOb, MPOLIEHTHI, UPPATUOHATBHOE YHCIIO, MHOXKECTBA PAIllHOHAIBHBIX U ACHCTBUTEIBHBIX
YHUCell, MOYyJb JEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI TSI PeIICHHS MPUKIIAIHBIX 3a/1a4 U3 PA3IMIHBIX OTpacien
3HaHUH U PEATILHOM KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIUYMCIICHNUS, TIPaBUIa OKPYTJIEHUS, IPUKUJIKY U OLIEHKY
pe3yJibTaTa BBIYUCICHHUIM;

CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHD C IIEJIBIM ITOKa3aTeNleM, UCII0Ib30BaTh
MOAXOIAUTYI0 (POPMY 3alIUCH AEUCTBUTEIBHBIX YUCEI IS PEIICHUs IPAKTUUECKUX 3a/1a4 U
MIPE/ICTaBICHMS IaHHBIX;

CBOOOJHO ONEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYypaJlbHOM CTENEHU;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOHO OTEpUPOBATH MOHATUAMU: JIOTapu(dM UKcia, TECATUUHbIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOHO OTEpUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YUCJIOBOTO
aprymMeHTa;

OTIEpUPOBATH MOHIATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO ONEPHPOBATH MOHATHIMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHWJIBHBIC YPABHEHUS U YPABHCHMSI-CIICACTBYS], PABHOCHIIbHBIC HEPABEHCTBA;

MPUMEHSATh Pa3IMYHbIE METO/Ibl PELICHUS PALIMOHAIBHBIX M IPOOHO-PAIMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

cBOOOJIHO ONEPHPOBATH MOHATHAMU: MHOTOWIEH OT OJHOM NepeMEHHON, MHOTOUJIEH C
LEeJIBIMU KO PULIEHTaMH, KOPHY MHOTOUWIEHA, IPUMEHSATH JIeJIEHUE MHOTOUIEHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

cBOOOJIHO ONEPUPOBATH MOHATHAMMU: CUCTEMA JIMHEWHBIX YpaBHEHU, MaTpulia,
ONPEAEIIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUYECKUI CMBICI, HCIIOJIB30BATh CBOMCTBA
omnpenenuTens 2 X 2 1Jid BBIYACICHUSI €0 3HAYEHUs], IPUMEHATH OIIPEIEIUTEIN IS PELICHUS
CHUCTEMBI JIMHEHHBIX YPABHEHUM, MOJEINPOBATH PEATbHBIE CUTYAL[MH C IIOMOIIBIO CUCTEMBI
JIMHENHBIX YPaBHEHUN, UCCIIEJOBATh IOCTPOCHHBIE MOJEIIN C IIOMOILBIO MATPUL] U
ONPENEIIUTENEH, UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TPeoOpa30BaHMsl BEIPAKEHUI;

BBITOJIHATE Pe00pa30BaHMsl YUCIOBBIX BEIPAXKEHHH, COIEpKAIIUX CTEIIEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJIb30BaTh CBOWCTBA JIOrapu(pMOB [yl IpeoOpa3oBaHus JorapupMUIECKUX
BBIPAKEHUMH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: UPPALMOHATIBHBIE, TOKa3aTeIbHbIE U
norapu(pMUUECKUe YpaBHEHUS, HAXOAUTh X PEIIEHHUS C MOMOIIBIO PABHOCUIIBHBIX EPEX0I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIIbI I TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHMUI;

cBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TPUMEHSTh
Heo0X0AuMBble (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;



MO/ICIIMPOBATH PealIbHbIE CUTYAllMU Ha S3bIKE alreOphl, COCTABIISATH BHIPAKCHHS,
ypaBHEHHUsI, HEPABEHCTBA O YCIOBUIO 33J]a4H, UCCIIEA0BAThH MIOCTPOCHHBIE MOIEIH C
WCTIOJIb30BAHMEM allllapara ajareOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: (QYHKIHUS, CIIOCOOBI 3a1aHusI (PYHKIMH, B3aUMHO
oOpartHbIe PYHKIIUH, KOMIO3ULUS GYHKIUH, rpaduK GyHKINH, BEIIOIHITH 3JI€MEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: 00JIACTH ONPEICICHUS U MHOKECTBO 3HAYCHU I
GbyHKIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: YETHBIC M HEUETHBIC (DYHKIINH, IEPHOINICCKHE
(GyHKIUHU, TPOMEXYTKH MOHOTOHHOCTH ()YHKIIUH, MAKCUMYMbI 1 MUHUMYMBI (DYHKITHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH TOHSATHAMM: CTETIEHHAs! (PYHKIHS C HATYPAITBHBIM M IIEJTBIM
noxaszaTelnieM, TpapuK CTENEHHON (QYHKIMH C HATYPAIBHBIM U IIETBIM TIOKa3aTesieM, Tpaduk
KOPHS N-0i CTeTeHn KaK (QYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATH TIOHATHSIMH: JIMHEHHAs, KBaJpaTHIHas U JpoOHO-THHEWHAs (PYHKIIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEPHPOBATH TOHATHIMHM: TIOKa3aTeIbHas U JorapudmMudeckas GyHKINH, HX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHA: TPUTOHOMETPUIECKasi OKPYKHOCTB, OTIpeIeTICHIE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTyMEHTa;

WCTIONH30BaTh TpapuKy QYHKIHIA T UCCIIETOBAHHS MTPOIIECCOB M 3aBUCUMOCTEH TTpH
peleHnn 3a1a4 U3 APYTuX YIeOHBIX TPEIMETOB U PealbHON )KU3HH, BRIPAXKaTh (hopMynaMu
3aBUCHUMOCTHU MEX]ly BEJIMUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaIu3a:

CBOOOHO ONEpUPOBATH MOHATUAMU: apuPMeTUIecKasi 1 reoMeTpudeckas porpeccus,
O0ecKOHEYHO yObIBaloIIasi reoMeTpuyecKkasi IpoTrpeccusi, TMHEHHBIN 1 SKCIIOHEHITMABbHBIN POCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIO0JIb30BaTh MTPOIPECCUH JIJIsl PELICHHsI pealIbHbIX 3aj[au MPUKIIaJHOTO XapaKTepa;

CBOOOHO OMEepUPOBATH MOHATUSAMHU: [IOCIIEOBATEILHOCTD, CLIOCOOBI 3aaHUs
MOCJIEIOBATEIbHOCTENH, MOHOTOHHBIE U OTPAaHUYEHHbIE TIOCIIEI0BATEILHOCTH, TOHUMATh OCHOBBI
3apO’KJICHUS] MAaTEMAaTUYECKOT0 aHajIn3a Kak aHann3a 0ECKOHEYHO MAaJIbIX;

CBOOOHO OTEpUPOBATH MOHATHUAMU: HENPEPBIBHbIE (PYHKIIUU, TOUKU pa3pbiBa rpaduka
(GhyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOJHO OMEepUpPOBaTh MOHATHEM: (DYHKIIHS, HETIPEphIBHAS HA OTPE3Ke, IPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIUN IS PEIICHUS 33124,

CBOOOJHO OMEepUPOBATH MOHATHUAMU: TIEpBasi U BTOpasi MPOU3BOIHbIC (DYHKIIHH,
KacaTenbHas K rpaduKy QyHKINH;

BBIYHCIISATH TPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UIUU JIBYX
(GyHKIH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

WCII0JIb30BATh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOTHOM JIIsl pEIICHUs 3a/au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMH: MHOXECTBO, OTIEpallMi HaJl MHOXKECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar it ONUCaHMs pealbHbBIX IPOIIECCOB
U SIBJICHUH, IPU PELIeHNUH 331a4 U3 JPYTruX ydeOHBIX MPEIMETOB;

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: OTIpe/IeNIeHUE, TEOPEMa, ypaBHEHHE-CIIEICTBUE,
CBOMCTBO MaTeMAaTHYECKOT0 00BEKTA, I0KAa3aTeIbCTBO, PABHOCHIIbHBIEC YPaBHEHUS U
HEpPaBEHCTBA.

K kon1y o6yuenus B 11 kinacce o0ydaronuiics NOIyIUT CIEAYIOIMINE TPEIMETHBIE
pe3yabTaThI M0 OT/AENBHBIM TeMaM paboyei mporpaMMbl yueOHOTO Kypca «Airedpa 1 Hadaja
MaTeMaTHYECKOTO aHAINU3a»:



Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HATYPAJIbHOE U IIEJI0€ YHCII0, MHOYKECTBA
HaTypaJIbHbIX U LEJIbIX YHUCEJl, CIOJIb30BaTh PU3HAKU AeauMocTy Henbix yuces, HOA n HOK
HaTypaJIbHbIX YHMCEN JJIs PELIEHUS 3ajja4, IPUMEHATh alNroput™ EBkinna;

cBOOOJTHO OTIEPHPOBATH MOHATHEM OCTATKa 110 MOAYJIIO, 3alIUCHIBATh HATypaJIbHbBIE YUCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: KOMIUIEKCHOE YMCIIO H MHOXKECTBO KOMIUIEKCHBIX
4uCell, IPEJCTABIATH KOMIUIEKCHBIE YHCIIa B allreOpanyecKoil 1 TPUrOoHOMETpUYEcKol (opme,
BBITIOJTHAT apu(METHUECKHIE OTIepallii ¢ HUMHU B N300pa)kaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: UPPALMOHATIBHBIE, TOKa3aTeIbHBIE U
Jorapu(pMUUecKie HepaBeHCTBa, HAXOUTh UX PELIEHHS C TOMOIIbIO PABHOCUIIBHBIX NIEPEXO0/I0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOHO ONEpPUPOBATH OHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTh
He00xoIuMble (HOPMYIIBI IS pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO ONEpPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHU U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOUTh PELIEHUS CUCTEMBI M COBOKYITHOCTEN
paloOHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTapU(PMUUYECKUX YpaBHEHHH U
HEPaBEHCTB;

pelaTh palroHanbHble, UppalOHANIbHbIE, TOKa3aTeIbHbIe, JJOTrapupMUIecKre 1
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYJIN U [TapaMeTpbl;

MPUMEHSTH rpapuuecKre MeTO bl Ul PEIIeHNs YpaBHEHUH U HEPaBEHCTB, a TakXKe 3a7a4
C IapaMeTpaMy;

MOJENUPOBATH PeabHbIE CUTYAI[MH Ha SI3bIKE alreOpbl, COCTaBIATh BhIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIETOBATh NOCTPOEHHBIE
MOJIENU C UCTIOJIH30BAHHUEM armapara ainreOpbl, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTar.

DOYyHKUUM U TPAPUKH:

CTPOUTH rpaQUKu KOMIO3UIMH (DYHKIIUI C TIOMOIIBIO SJIEMEHTAPHOTO UCCIIeI0BAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUA;

CTPOUTH F'€OMETpUYECKHe 00pa3bl ypaBHEHHUH U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOHO OMEpUPOBATH NOHATUAMU: T'paUKH TPUTOHOMETPHUUECKUX (PYHKIIUNA;

MPUMEHATh PYHKUIUU I MOJACTUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Hayana maTteMaTH4ecKoro aHajamsa:

WCII0JIb30BaTh MTPOM3BOIHYIO Ul UCCIeI0BaHUs (YHKIIMM HA MOHOTOHHOCTH U
3KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCII0JIb30BATh MPOU3BOIHYIO JJIs1 HAXO0K/ICHUSI HAMJTYYLIEro peuIeHUsl B IPUKIA/IHbIX, B
TOM YHCJIE COUMATbHO-3KOHOMHUYECKHX, 3a/1a4ax, Uil ONPEACICHHS CKOPOCTU U YCKOPEHUS
mpolecca, 3aaHHOT0 GopMYII0i Uitk rpaduKoM;

CBOOOHO OTEepUPOBATh MOHATUAMU: IEPBOOOpA3HAs, ONpeACIEHHBIA HHTETpall, HAXOAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (YHKUUN U BBIYUCIATh UHTErpal no Gopmyne HeroToHa-
JletiOonuma;

HaXOJUTh IJIOUIA/IU TUIOCKUX (UTYp U 00BEMBI TEN ¢ IOMOIIBIO HHTErpaa;

MMETh IPEJCTABIECHNE O MaTEMAaTHYECKOM MOJIEJTMPOBAHUH HA IIPUMEPE COCTaBICHUS
g depeHnanbHbIX YpaBHEHHIH;

peaTh NPUKIAJHbIE 33/1a41, B TOM YHUCIIE COLMAIbHO-?PKOHOMUYECKOT0 U (PU3HUECKOro
XapakrTepa, CpeICTBAMH MaTeMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPorpamMmbl Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KUIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponupie | [lpaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIHMA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

KosmnyecTBO yacon DJIEKTPOHHDbIE
Ne ara nudpoBLIe
Tema ypoka KonTpoabnbie IIpakTHuyeckue A p
n/n Bcero M3y4eHH s oOpa3oBaTejibHbIE
padoThI padoThI pecypen
MHOXKECTBO, OIEepalliy HaJl MHOXKECTBAMH U UX CBOHCTBA 3.09
Huarpammel Diinepa-Benna 3.09
3 ITprMeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara Jist PEIeHs 1 509
3a1a4 .
4 PanmonanbHbie uncina. OOBIKHOBEHHBIC U ACCATHYHBIC POOH, 1 509
MPOLICHTHI, OCCKOHEUHBIE MEPUOMUECKUE APOOH. '
PanmonanbHbie uncia. OOBIKHOBEHHBIC U ACCATHYHBIC POOH,
S NPOLIEHTHI, OECKOHEYHBIE IEPUOANIECKUE IpoOH. Bxodnas 1 10.09
KOHmMpoObHas paboma.
6 [IpumeHenue qpooOeli U IPOLICHTOB [T PELICHHS MPUKIAIHbIX 3a1a4 1 10.09
7 [IpumeHenue qpoOeli U IPOLICHTOB [T PELICHHS MPUKIAAHbBIX 33124 1 12.09
8 JleficTBHUTENIbHBIC YKCIIa. PaliioHaIbHbIE U HPPALMOHAIbHBIC YHCIa 1 12.09
9 ApubdMerndaecKue orepalyn ¢ AeHCTBUTEILHBIMEI YHCIaMHU 1 17.09
10 Moaynb AeHCTBUTENLHOTO YUCIIA U €r0 CBOMCTBRA 1 17.09
11 [MpubnkEHHBIC BEIYMCIICHHS, TIPABIIIA OKPYTJICHUS, TPUKHIKA 1 1 1909
OICHKA Pe3y/IbTATa BHIYHCICHHHA '
12 OCHOBHBIE METOJIbI PEHICHUS TIETBIX U APOOHO-PAMOHATBHBIX 1 19.09
ypaBHEHHI M HEPABEHCTB ]
13 OCHOBHBIE METOJIbI PELICHUS TIETBIX U APOOHO-PAIMOHATBHBIX 1 24.09
ypaBHEHHI M HEPABEHCTB ]
14 OCHOBHBIE METOJIbI PELICHUS 1IETBIX U APOOHO-PAMOHATBHBIX 1 24.09
YpaBHEHUI ¥ HEPABEHCTB '
15 MHoro4ieHsl OT OJTHOM nepeMeHHo. [leneHre MHOro4ieHa Ha 1 26.09

MHOI'OYJICH C OCTaTKOM. TeopeMa Be3y




16 MHorouneHns! ¢ uensiMu kodddunuentamu. Teopema Buera 26.09

17 Pemenne cucreM NMMHENRHBIX ypaBHEHUH 1.10

18 Pemenne crcrem TMHEHHBIX ypaBHEHHUH 1.10
Martpuria cucTeMbl TMHEHHBIX YpaBHEeHUH. Onpenennurebs MaTPULIbI

19 2X2, ero reOMETPUYCCKHIA CMBICI U CBOMCTBA; BBIYHCIICHUE €T0 1 3.10
3HAYCHUS

20 OmnpenenuTenb MaTPUIIBI 2X2, €T0 TeOMETPUUECKUN CMBICT U CBOMCTBA; 1 3.10
BBIYMCIICHHE €T0 3HAYCHHUS '

21 [MpumMenenue onpenenuTens Uil PEIIeHHsI CUCTEMBbI JIMHEWHBIX 1 810
YpaBHEHHI .

29 Pemenre npukiaaHbIX 3a71ad ¢ TOMOIIBIO CUCTEMBI JINHEWHBIX 1 8.10
YpaBHEHUH .

23 Pemenrie npukinaaHbIX 331249 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX 1 10.10
YpaBHEHU M .

24 Koumponvuas paboma "Payuonanvhole ypasuenus u Hepasencmad. 1 10.10
Cucmembol 1uHeiinblx ypagHenui'"’

o5 dyHKIIMA, CIOCO0bI 3a1aHus PyHKIIMU. B3auMHo 0OpaTHbIe (DYHKIIMH. 1 15.10
KomMnosumus GyHKImi '

26 I'paduk GyHKIUK. DiIeMEHTapHBIE IPe0Opa3oBaHus rpadUKoB (yHKLUI 1 15.10

27 OO6macTh onpeneneHns 1 MHOXKECTBO 3HaueHni (hyHkin. Hymu 1 17.10
¢dhysaxmun. [IpoMeXyTKH 3HaK TOCTOSTHCTBA ]

28 Uérnsie n HeuéTHble QyHKInU. [lepnommaeckne dyakaun. [TpomexyTkn 1 17.10
MOHOTOHHOCTH (D)yHKIIHH ]

29 MakcuMyMbl 1 MUHUMYMBI QyHKIIMH. Hanbonbiee 1 HanMeHbIIee 1 22 10
3HaueHne (HYHKITMN Ha TPOMEKYTKE ]

30 Jluneiinas, kBagpaTuYHas U APOOHO-IMHEITHAS PYHKIINU 1 22.10

31 DneMeHTapHOE UCCIIeIOBAHNE U TIOCTPOeHNE TPadUKOB ITHX (PYHKINH 1 24.10

32 DJeMeHTapHOE UCCIIEeIOBAHNE U TIOCTPOeHUE TPadUKOB 3TUX PYHKITUI 1 24.10

33 Crernenb ¢ uensM nokasareneM. bunom Herotona 1 5.11

34 Crenenb C 1ebIM MOKa3aTeneM. burnom HeroroHa 1 5.11

35 CrenenHast QyHKUMS C HATYpaJbHBIM U LIENbIM MTOKa3arenem. Eé 1 711

CBOMCTBa U rpauk




Konmponvnaa paboma ""Cmenennan gpynkyus. E€ ceoiicmea u

36 1 7.11
zpaghux"”’
37 Apudmernyeckuii KOpeHb HATYPAIBHON CTENEHN U €r0 CBOMCTBA 1 12.11
38 Apudmerndyeckuii KOpeHb HATYPATbHOM CTEIIEHH U €r0 CBOWCTBA 1 12.11
39 [TpeoGpa3oBaHusI YUCTOBBIX BBIPAKEHUI, COMEPIKAIINX CTEIICHH U 1 1411
KOpHH .
40 [TpeoGpa3oBaHusI YUCIOBBIX BBIPAKEHUI, COMEPIKAIINX CTEIICHH U 1 1411
KOpHH .
a1 [TpeoGpa3oBaHus YUCIOBBIX BBHIPAKEHUH, COIEPKAIINX CTCIICHH U 1 19.11
KOpHH .
42 HUppanmonasnbHbie ypaBHeHUs.. OCHOBHBIC METOJIBI PEIICHHS 1 19.11
HPPAIMOHATBHBIX YPaBHEHHIA '
43 HWppanmonasnbHbie ypaBHeHUs.. OCHOBHBIE METOJIBI PEIICHHS 1 2111
HPPAIMOHATBHBIX YPaBHEHHIA '
44 HWppanmonasnbHbie ypaBHeHus. OCHOBHBIE METOJIbI PEIICHHSI 1 2111
MPPAIHOHATBHBIX YPaBHCHHI '
45 PaBHOCHIIBHBIC TIEPEXOIbI B PEIICHUH HPPALIOHATIBHBIX YPaBHEHHI 1 26.11
46 PaBHOCHIIBHBIC TTEPEX OBl B PEIICHUH HPPALIOHATIBHBIX YPaBHEHHI 1 26.11
47 PaBHOCHITBHBIC TIEPEX OB B PEIICHUH HPPALHOHAIBHBIX YPAaBHEHHUIH 1 28.11
48 PaBHOCHIIbHBIC TIEPEXO/IbI B PEIICHUH HPPALIOHAIBHBIX YPaBHEHHI 1 28.11
49 CsoiicTBa 1 rpadmK KOpHS N-0i cTeneHn Kak GyHKIUH 0OpaTHON 1 3.12
CTEICHH C HATYPaJIbHBIM MIOKa3aTeIeM ]
50 CsoiicTBa 1 rpaduK KOpHS N-0i cTeneHn Kak GyHKIUH 00paTHOU 1 3.12
CTEIICHH C HATYPAJIbHBIM MIOKA3aTeIeM ]
51 Konmponwvuasa paboma ""Ceoiicmea u zpagpuk Kopusa N-0ii cmenexu. 1 512
Hppayuonanvnule ypagnenusn' ]
92 Crenens ¢ palMOHAIBHBIM MIOKa3aTeIeM U €€ CBOMCTBA 1 5.12
23 CrerieHb ¢ palMOHAIBHBIM TIOKa3aTesIeM 1 e€ CBOWCTBA 1 10.12
o4 CreneHp C paloOHAIBHBIM ITOKa3aTeNeM U €€ CBOMCTBA 1 10.12
95 [MokasatenbHast QyHKIHS, €€ CBOWCTBA U TpaduK 1 12.12
o6 Hcnons3oBanue rpaduka GyHKIMA IS PEMICHHs YPABHEHU I 1 12.12




57 HUcnonezoBanue rpaduka GyHKIUH Ui PEIICHUS ypaBHEHUH 1 17.12

58 [loka3arensHbIC YPaBHEHHUL. OCHOBHBIE METO/IbI PELICHUS 1 1712
MOKa3aTeNbHBIX YPABHCHUI

59 IToka3arenbHble YPaBHEHHS. OCHOBHBIE METOJIBI PEIICHUS 1 1912
MOKa3aTeNbHBIX YPABHCHUI

60 IToka3arenbHble YPaBHEHHS. OCHOBHBIE METOJIBI PEIICHUS 1 1912
MOKa3aTeIbHBIX YPABHEHUI

61 Konumponvuasn paboma: "Iloxkazamensvnas ghynkyusa. Ilokazamenvhole 1 2412
ypasnenun'

62 Jlorapudwm uucna. Ceoiictsa gorapupma 1 24.12

63 Jlorapudwm uncna. Ceoiicta norapupma 1 26.12

64 Jlorapudgm uncna. CpoiicTa norapupma 1 26.12

65 JecsTruHble U HATYpAIbHBIC JIOTapU(MbI 1 28.12

66 JleCATHYHBIE ¥ HATYPAIIbHBIE JTOTapH MBI 1 28.12

67 [IpeoOpa3zoBaHne BRIPAXKEHUH, COMEPIKAITUX JIOTapU(HMbI 1 14.01

68 IIpeoGpa3zoBaHye BEIPAKEHUII, CONEPKALINX JIOTapHPMBI 1 14.01

69 IIpeoGpa3zoBaHye BEIPAKEHUII, CONEPKALINX JIOTapHAPMBI 1 16.01

70 Jlorapudmuueckas GpyHkius, e€ cBoicTBa U rpadpuk 1 16.01

71 Jlorapudmudeckas GyHKIHMs, €& CBOUCTBA U Ipaduk 1 21.01

72 Hcnons3oBanue rpaduka GyHKIMA IS PEMICHHs YPABHEHU 1 21.01

73 Hcnons3oBanue rpaduka GyHKIMA IS PEMICHHs YPABHEHU 1 23.01

74 Jlorapudmmueckne ypaBaeHus1. OCHOBHBIE METOJIBI PEIICHUS 1 23.01
Jorapu(pMUYECKHX YpaBHEHHI

75 Jlorapudmuueckne ypaBHeHus1. OCHOBHBIE METO/IBI PEIICHUS 1 28.01
Jorapu(pMHYECKHX YpaBHEHHN

76 Jlorapudmmueckue ypaBHeHUs1. OCHOBHBIE METOJIBI PEIICHUS 1 28.01
Jorapu(pMHYECKHX YpaBHEHHI

" PaBHOCHITEHBIE TIEPEXOBI B PEHICHUH JIOTAPUPMUIECCKUX YpaBHEHUH 30.01

78 PaBHOCHITEHBIE TIEPEXOBI B PEHICHUH JIOTAPUPMUIECCKUX YPaBHEHUI 30.01

79 Konmponwvuasa paboma "Jlozapugpmuueckan gpynxyus. 1 4.02

Jlozapugpmuueckue ypasnenun'




80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YHCIOBOrO apryMeHTa 1 4.02
81 CuHyc, KOCHHYC, TAHTCHC U KOTAHT'€HC YHCIIOBOIO apTyMEHTa 1 6.02
82 ApPKCHUHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO apryMeHTa 1 6.02
83 ApKCHHYC, apKKOCHHYC M apKTAHT'€HC YMCIOBOIO apryMeHTa 1 11.02
84 TpuroHomerpuieckas OKpyKHOCTb, OINPEISTICHUE TPUTOHOMETPHYECKUX 1 11.02
(YHKUIMH YUCIIOBOTO apryMeHTa
85 TpuroHomerpudeckasi OKpy>KHOCTb, ONPE/IeTICHUE TPUTOHOMETPUIECKHX 1 13.02
(YHKIMH YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPHTOHOMETPHYECKHE (POPMYJIBI 1 13.02
87 OCHOBHEBIE TPUTOHOMETPHUYECKHE (OPMYJIBI 1 18.02
88 OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYJIBI 1 18.02
89 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIIBI 1 20.02
90 [Ipeobpa3oBaHue TPUTOHOMETPHYECKMX BBIPAKEHUI 1 20.02
91 [IpeoOpaszoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1 25.02
92 [Ipeobpa3oBaHue TPUTOHOMETPHUYECKHMX BLIPAKEHUI 1 25.02
93 [Ipeobpa3oBaHue TPUTOHOMETPHUYECKHMX BLIPAKEHUI 1 27.02
94 PerieHre TpUrOHOMETPUYECKUX ypaBHEHHI 1 27.02
95 Perrenre TpUTOHOMETPUIECKUX YPAaBHEHUN 1 4.03
96 Pelienye TPUrOHOMETPHIECKUX YPABHEHHI 1 4.03
97 Perienre TpUTOHOMETPUIECKUX YPaBHEHUN 1 6.03
98 Pelienyie TPUrOHOMETPHIECKUX YPABHEHU 1 6.03
99 Perienne TpPUrOHOMETPUYECKHX YPABHEHHI 1 11.03
100 | Pemrenne TpUroHOMETPUYECKHUX YPABHEHHI 1 11.03
101 Konmponwvuaa paboma " Tpuconomempuueckue gviparicenusn u 1 13.03
mpuzonomempuyeckue ypasnenusn'
102 HOCJ‘ICILOBaTeJ'IBI;IOCTI/I, CIIOCO0BI 3aJaHMs TTOCIIEI0BAaTEILHOCTEH. MeTon 1 13.03
MaTeMaTHYeCKONH MHIYKIIUU
103 | MOHOTOHHBIE M OrpaHIYCHHBIC TOCIEI0BATENbHOCTH. McTopHs aHamusa 1 18.03
OECKOHEYHO MaJIbIX
104 | Apudmernueckas nporpeccust 1 18.03




105 | I'eomerpuueckast porpeccus 20.03
106 | BeckoHeuHO yObIBaIOMIAs FEOMETPUYECKAS TIPOIPECCHSI 20.03
107 | Cymma GeckoHeuHO YOBIBAIOIIEH T€OMETPUYECKOM IPOrPECCUH 1.04
108 JInHENHBIN 1 3KCIOHEHIMABHBINA pocT. Hucno e. @opMyna CIOKHBIX 1 1.04
HPOIICHTOB
109 JInHENHBIN 1 3KCIOHEHIMABHBIN pocT. Hucno e. @opMyna CIIOKHBIX 1 3.04
IPOIIEHTOB
110 | Hcrmonb3oBanye nporpeccui Ul PELICHHs PeatbHbIX 331184 1 304
NPHUKIIAHOTO XapakTepa
111 | Konmponvnaa paboma "IMocnedosamenvnocmu u npozpeccuu’’ 1 8.04
112 | HenpepsiBHbIE yHKIMU U UX CBOICTBA 1 8.04
113 | Touka paspeiBa. AcHMITOTBEI TpadMKOB HYHKIUI 1 10.04
114 | CpoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1 10.04
115 | CaoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1 15.04
116 | MeTon UHTEPBAIOB IS PEICHHS HEPABCHCTB 1 15.04
117 | Meron naTepBanos s pemeHns HEPaBEHCTB 1 17.04
118 | MeTon uHTEpBANIOB IS PEICHHS HEPABCHCTB 1 17.04
119 | IIpuMeHeHue CBONCTB HeNPEPHIBHBIX (DYHKIHI IS pEIICHUS 33129 1 22.04
120 | IIpumenenune cBONWCTB HEMPEPHIBHLIX (YHKIMI IS PELICHHS 33124 1 22.04
121 | Tlepsas u BTOpas NPOM3BOAHBIE PYHKIUK 1 24.04
122 | Onpenenenue, reoOMeTpUYECKUI CMBICI IIPOM3BOIHOM 1 24.04
123 | Onpenenenue, Gpusnyeckuii CMBICIT IPOU3BOTHON 1 29.04
124 | VpaBuenue kacatenbHON K rpaduKy QyHKIIAH 1 29.04
125 | VpaBuenue kacarenbHOM K rpaduKy QyHKIIAH 1 6.05
126 | IIpomsBoxambIe 31eMeHTAPHBIX ()YHKIHI 1 6.05
127 | TlpousBozHbIe 37I€MEHTAPHBIX (yHKIIHIA 1 13.05
128 HpOI/ISBOV,Z[HaH CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIIMU 1 13.05
GhyHKIHA
129 | Hpomescymounas ammecmayus. 1 15.05




130 | Hpomerscymounas ammecmayus. 1 15.05

131 HpOI/ISB(‘iI[HaH CYMMBI, IPOU3BEICHHUS, YACTHOT'O ¥ KOMITO3HIIUH 1 1 20.05
GbyHKIMI

132 HpOI/I3BOUI[HaSI CyMMLI, HpOI/I3BCI[CHI/IH, YaCTHOI'O 1 KOMITO3UIINHN 1 2005
GbyHKIMI

133 | Koumponwvnas paboma "Ipouséoonas" 1 1 22.05

134 | TloBropenue, 0606mIEHNE, CUCTEMATH3ANMS 3HAHUIA: "Y paBHeHns" 1 1 22.05

135 [ToBTOpeHue, 0000IIeHUE, cUCcTeMaTh3alus 3HaHui: "OyHkiun" 1 27.05

136 [ToBTOpeHuUe, 0000IIEHUE, CUCTEMATH3AIINS 3HAHU I 1 27.05

OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0

KOHTPOJIbHBIX paboT

[ yeTBEepTH IT yeTBepTH Il uerBepts | IV uerBepThH Y4eOHbIli T
(34 menmenn)
KonnuecTBo y4eOHBIX YacoB 32 34 40 30 136
KonunuectBo TemMaTnyeckux 1 3 5 5 3




11 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTnuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [MpumMeHneHue MPOU3BOAHON K UCCIENOBAHUIO QYHKIHH Ha 1 3.09
MOHOTOHHOCTb U IKCTPEMYMBI '
5 [IpumMeHeHUe MPOU3BOAHON K UCCIENOBAHNIO QYHKITHH Ha 1 3.09
MOHOTOHHOCTb U IKCTPEMYMBI '
3 [IpuMeHeHue MPOU3BOAHON K UCCIICNOBAHNIO (DYHKIMH Ha 1 509
MOHOTOHHOCTb U IKCTPEMYMBI '
4 [IpuMeHeHue MPOU3BOAHON K UCCIICAOBAHNIO (DYHKIMH Ha 1 509
MOHOTOHHOCTb U IKCTPEMYMBI :
5 [IpuMenenue MpoN3BOAHON K MCCICAOBAHMIO (QYHKIINN Ha 1 10.09
MOHOTOHHOCTH M OKCTPEMYMBI. Bx0ooHasa konmpoaivHas paboma )
6 [IpuMenenue Mpon3BOAHON K MCCICAOBAHIIO (HYHKIINN Ha 1 10.09
MOHOTOHHOCTb U 3KCTPEMYMBI )
7 Haxoxnenne HanOOIbIIIEro ¥ HANMEHBIIIEr0 3HAYEHUS HelTPEPBIBHOM 1 12.09
(hyHKIIMH HA OTpe3Ke )
8 Haxoxnenne HanOOIbIIEero 1 HANMEHBIIIEr0 3HAYEHUS HelTPEPBIBHOM 1 12.09
(hyHKIIMH HA OTpe3Ke )
9 Haxoxnenne HanOOIbIIero 1 HANMEHBIIIEr0 3HAYEHUS HEelTPEPBIBHOM 1 17.09
(hyHKIIMH Ha OTpe3Ke '
10 Haxoxnenne HanOOIbIIEero 1 HANMEHBIIIEr0 3HAYEHUS HEelTPEPBIBHOM 1 17.09
(hyHKIIMH Ha OTpe3Ke '
11 Haxoxnenue HanOOIbIIEro ¥ HANMEHBINIEr0 3HAYSHUS HEellpephIBHON 1 19.09
(hyHKIIMH Ha OTpe3Ke )
12 Haxoxenue HanOoIbIIero 1 HANMEHbBINEr0 3HAYEHUS HelTPEPBIBHOM 1 19.09
(hyHKIIMH Ha OTpe3Ke )
13 [IpuMeHeHue Npon3BOAHON ISl HAXOXKAECHUS HAWTYUYIIEro pelieHus 1 24.09

B IIPUKJIAAHBIX 3aJia4ax




HpI/IMeHeHI/IG HpOHSBOI[HOfI AT HAXOKACHU A HAWJTydIIero peuiCHu A

14 1 24.09
B MIPUKJIAIHBIX 3a7adax

15 [TpumMeneHnue MPOU3BOAHON ISl ONIPEACIEHUSI CKOPOCTH U YCKOPCHHS 1 26.09
mpoliecca, 3aJaHHoro GOpMYJIor Wi rpaduKkoM '

16 [Mpumenenue MPOU3BOAHOM ISl ONIPECTICHUSI CKOPOCTH U YCKOPEHUS 1 26.09
poliecca, 3aJJaHHOro JOpMyJIor WM rpaduKoM )

17 Komnozunwms GyHKuui 1 1.10

18 Komnozunwms GyHKuui 1 1.10

19 Komnozunwms GyHKuui 1 3.10

20 I'eomerpuueckue 00pa3sl ypaBHEHHI HA KOOPIUHATHOMN TIOCKOCTH 1 3.10

21 I'eomerpueckre 0Opa3sl ypaBHEHHH HA KOOPMHATHON TIOCKOCTH 1 8.10
Konumponvuasn paboma "Hceneoosanue ghynxyuii ¢ nomouipro

22 <y 1 8.10
HPOU380OHOIL

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX 1 10.10
[epBoOOpa3zHbIie AeMeHTapHbIX QYHKIHHA. [IpaBuia HaX0XKACHUS

24 1 10.10
epBOOOPa3HBIX
[lepBooOpa3HbIe 3/1eMeHTApHBIX QyHKIMHI. [IpaBuia HaX 0K ICHUS

25 1 15.10
epBOOOPa3HBIX

26 Wurerpain. ['eoMeTpryeckuit CMbICI HHTErpaja 1 15.10
Brraucnenune onpenenénaoro uaTerpana mo popmyne Herotona-

27 . 1 17.10
JleitOHuMIIA
Brrancnenune onpenenénaoro uaTerpana mo popmyne HerotoHa-

28 . 1 17.10
JleitOHuUIIA

29 [TpuMeHeHUe HHTErpaia JJIsl HAaXOXKACHSI IIJI0MAAeH TIOCKUX QUTYp 1 22.10

30 IMpuMeHeHne HHTErpaa 11 HAXOKJACHUS 00BEMOB TEOMETPHYCCKIX 1 2910
Ten

31 [Tpumeps! peniernii quddepeHITnaNTbHBIX YPaBHEHUH 1 24.10

32 [Ipumeps! peniernii quddepeHITNaNTbHBIX YPaBHEHUH 1 24.10

33 MartemaTH4yeckoe MOJICTHPOBAHNUE PEATTbHBIX MPOILIECCOB C MTOMOIIBIO 1 511
G depeHInaNbHbIX YpaBHEHHN '

34 Koumponvuan paboma "Illepsoodpaznasn u unmezpan" 1 5.11

35 Tpuronomerpudeckue GyHKIUN, UX CBOWCTBA U rpaduKu 1 7.11

36 Tpuronomerpudeckue GyHKIUN, UX CBOWCTBA U rpaduKu 1 7.11




37 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA M IpadUKH 1 12.11
38 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA M IpadUKH 1 12.11
39 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA 1 IpadUKH 1 14.11
40 Ot6op KopHeit TPHTOHOMETPHECKHX YPaBHEHUH C IIOMOILBIO 1 14.11
TPUTOHOMETPHUECKOH OKPYKHOCTH
a1 Ot6op KopHeit TPUTOHOMETPHIECKHX YPaBHEHUH C IIOMOILBIO 1 1911
TPUTOHOMETPHUECKON OKPYKHOCTH
42 Ot6op KopHeit TPUTOHOMETPHIECKHX YPaBHEHUH C IIOMOILBIO 1 1911
TPUTOHOMETPHYECKOH OKPYKHOCTH
43 Ot6op KopHeit TPUTOHOMETPHIECKHX YPaBHEHUH C IIOMOILBIO 1 2111
TPUTOHOMETPHYECKOH OKPYKHOCTH
44 Pemienue TpUroHOMETPUUYECKUX HEPABEHCTB 1 21.11
45 Pemenre TpUuroHOMeTpUYECKUX HEPABEHCTB 1 26.11
46 Pemenre TpUroHOMETpUYECKUX HEPABEHCTB 1 26.11
47 Pemenre TpUuroHOMETpUYECKUX HEPABEHCTB 1 28.11
48 Koumponvnas paboma "I’ pagpuku mpuzonomempuueckux 1 28.11
dyukuuii. Tpuzonomempuueckue nepasercmea’
49 OCHOBHBIE METOIbI PEIICHUS [TOKA3aTEIbHBIX HEPABEHCTB 1 3.12
50 OCHOBHBIE METOIbI PEIICHHS [TOKA3aTEIbHBIX HEPABEHCTB 1 3.12
51 OCHOBHBIC METOMBI PEIICHHUS ITOKA3aTeILHBIX HEPABEHCTB 1 5.12
52 OCHOBHBIC METOJIBI PEITCHUS MTOKA3aTeILHBIX HEPABESHCTB 1 5.12
53 OCHOBHbBIE METOBI PEIICHUS JOorapu(MMUIECKUX HEPABCHCTB 1 10.12
54 OCHOBHBIC METOMIBI PEIICHUS JOrapu(pMIICCKIX HEPABEHCTB 1 10.12
55 OCHOBHBIE METOIBI PElIeHHS JOTapu(MUIECKUX HEPABEHCTB 1 12.12
56 OCHOBHBIE METOIBI PElIeHHS JOTapu(MUIECKUX HEPABEHCTB 1 12.12
57 OCHOBHBIE METOIBl PEUISHHS UPPAITMOHATIHHBIX HEPABEHCTB 1 17.12
58 OCHOBHBIE METOIBI PEUICHHS UPPAITMOHATHHBIX HEPABEHCTB 1 17.12
59 OCHOBHBIE METOIBI PEUICHHS UPPAITMOHATHHBIX HEPABEHCTB 1 19.12
60 OcHOBHBIE METOIBI PENICHHS HPPALMOHATIBHBIX HEPABEHCTB 1 19.12
61 ['padmyeckne MeTopl pelieHns UPPAITMOHATIBHBIX YPaBHEHHIA 1 24.12
62 I'padmyeckne MeTo Bl pelIeHHs] HPPALMOHAIBHBIX YPaBHEHUH 1 24.12
63 ['padmueckne MeTOIBI pelIeHHs IMOKa3aTENbHBIX YPaBHEHUH 1 26.12




64 ['paduueckne MeTOIbl PELICHHS MOKa3aTENbHBIX HEPABEHCTB 1 26.12

65 I'paduueckre MeToabl pelIeHHsl JOrapuMUIECKUX ypaBHEHHUH 1 28.12

66 ['paduueckre MeToabl pelIeHHs! JOrapuMUIECKUX HEPABEHCTB 1 28.12

67 ['paduueckre MeToabl pelIeHHs! JIOrapuMUIECKUX HEPABEHCTB 1 14.01

68 I'paduueckre MeToabI pelIeHHsI TOKA3aTeNbHBIX U 1 14.01
Jlorapu(PMHUECKUX ypaBHEHHMA

69 I'paduueckre MeToabI pelIeHHsI TOKa3aTEeNbHbIX H 1 16.01
Jlorapu(pMHUECKUX ypaBHEHHIM

70 I'paduueckre MeToabl pelIeHHsI TOKA3aTeNbHBIX U 1 16.01
Jlorapu(pMHUECKIX HEPABEHCTB

71 I'paduueckne MeToabI pelIeHHsI TOKA3aTeIbHBIX U 1 21.01
Jlorapu(PMHUECKIX HEPABEHCTB

79 Koumponvnas paboma "Hppayuonansvhsie, nokazamenbHie u 1 2101
nozapughmuueckue nepasencmea'

73 KomnekcHele uncna. Anredpandeckast © TPUTOHOMETPHUYECKas 1 23.01
(hOpMBI 3aIMCH KOMILIEKCHOTO YHCIIa

74 KomrmiekcHblie uncia. Anrebpandeckas 1 TPHTOHOMETpUIeCKas 1 23.01
(hOpMBI 3aIMCH KOMILIEKCHOTO YHCIIa

75 Apudmernyeckue ornepaiui ¢ KOMIUICKCHBIMU YHCIaMH 1 28.01

76 Apudmernyeckue orneparii ¢ KOMILICKCHBIMU YMCIaMH 1 28.01

77 H300paskeHre KOMILICKCHBIX YHCE Ha KOOPAUHATHOMN IJIOCKOCTH 1 30.01

78 H300paskeHre KOMIUIEKCHBIX YHCE] HAa KOOPIUHATHOHN IIOCKOCTH 1 30.01

79 dopmyna Myaspa. Kopau N-oli cTeneHn U3 KOMIUIEKCHOTO YKcia 1 4.02

80 ®dopmyna Myaspa. Kopau N-oli cTeneHn U3 KOMIUIEKCHOTO YKcia 1 4.02

81 IMprMeHeHNe KOMIUICKCHBIX YMCEN JUTS PelicHUs] GU3HUECKHX U 1 6.02
TreOMETPUYCCKUX 3a]1au

82 Konmponwvuas paooma ""Komnnexcuvte uucna'’ 1 6.02

83 HatypanbHbIe 1 1enbie uncia 1 11.02

84 HatypanbHble 1 11enbie uncia 1 11.02

85 [IpuMeHeHne MPU3HAKOB JAETMMOCTH HENbIX YHCE 1 13.02

86 [IpuMeHeHne MPU3HAKOB JAETHMOCTH HENbIX YHCEN 1 13.02

87 [TpumeHenue npusHakoB aenuMocty nenbix yucen: HOA u HOK 1 18.02

88 [Tpumenenue npusHakoB aenuMocty nenbix yucen: HO u HOK 1 18.02




HpI/IMeHeHI/Ie IMPU3HAKOB ACJIMMOCTU LEJIbIX YHUCCI: OCTATKHU I10

89 20.02
MOJTYJIIO

90 [TpuMeHeHne MPU3HAKOB AETUMOCTH LEJBIX YHCEI: OCTATKH I10 20.02
MOJTYJTIO

91 [IpumMeHeHue MPU3HAKOB NETUMOCTH IEJIBIX YHCEI: AITOPUTM 25 02
EBkimaa 1uis pelieHus 33124 B HENbIX YUCiIax

92 Konumponwvuasn paboma ""Teopus yenvix yucen" 25.02

93 CucreMa U COBOKYITHOCTh ypaBHEHUH. PaBHOCHIIBHBIE CHCTEMBI H 27.02
CHCTEMBI-CIIEICTBHUS

94 CucreMa U COBOKYITHOCTh ypaBHEHUM. PaBHOCHIIFHBIE CHCTEMBI H 27.02
CHCTEMBI-CIIEICTBHUS

95 OcHOBHBIE METOIBI peIIeHus CHCTEM 1 COBOKYITHOCTEH 403
palMOHATIbHBIX YPaBHEHHUN

96 OCHOBHBIE METOJIBI PEILICHNs CHCTEM 1 COBOKYITHOCTEH 403
WppaIMOHANBHBIX YpaBHEHUH

97 OcHOBHBIE METOIBI PEILICHNs CHCTEM 1 COBOKYITHOCTEH 6.03
MTOKa3aTENbHBIX YPaBHEHHH

98 OcCHOBHBIE METOIBI PEILICHAs CHCTEM 1 COBOKYITHOCTEH 6.03
MTOKa3aTENbHBIX YPaBHEHHHA

99 OCHOBHBIE METOJIBI PELICHHS CUCTEM U COBOKYITHOCTEH 11.03
Jorapu(pMHUECKUX ypaBHEHHHA

100 OCHOBHBIE METOJIBI PEIIEHHS CHCTEM U COBOKYITHOCTEH 11.03
Jorapu(pMHUECKUX ypaBHEHHH
[IpumeHeHue cucTeM K pEIIeHNI0 MaTeMaTHYeCKIX 3a/1ad U 3a/1a4 U3

101 | pa3nuuHBIX 00JAacTell HAYKH U PealbHON KU3HU, HHTEPIIPETALIUS 13.03
MTOJTyYEHHBIX PE3yIHTATOB
[IpuMeHeHne cUCTEM K PEIIeHUI0 MaTeMaTHIeCKHUX 3a7ad U 3a]1a4 U3

102 | pa3nuuHBIX 0OJacTell HAYKH U peabHOM JKU3HU, HHTEPIPETAIIHAS 13.03
MTOJTyYEHHBIX PE3yITHTATOB
[IpumeHeHne HePaBEHCTB K PEIISHUI0 MaTEMaTHIECKUX 3a/1a4 U

103 | 3aymay U3 pa3aMUYHBIX 00JACTEH HAYKH U PeajbHOM JKU3HH, 18.03
WHTEPITPETaIUs IOTYYeHHBIX PE3YIIbTaTOB

104 Konmponvnaa paooma ""Cucmemut payuonanvHuix, 18.03

UppayuoOrajibiHblX NOKA3amesibHblX U ﬂozapu¢muuea<ux




ypasnenuit"

105 | PauuoHanbHbIe YpaBHEHHS C MApaMETPaMHu 1 20.03
106 | PaumoHanbHbIC HEPABEHCTBA C MAPAMETPaMHU 1 20.03
107 | PaunoHanbHBIE CHCTEMBI C TApAMETPaMH 1 1.04
108 | MppammoHaibHble ypaBHEHUS, HEPABEHCTBA C apaMeTpaMu 1 1.04
109 | HMppammioHaldbHbIE CHCTEMBI C TapaMeTpaMu 1 3.04
110 | TToka3zaTenbHbIC ypaBHEHHs], HEPABEHCTBA C MApaMeTpaMu 1 3.04
111 | [Toka3aTenpHbIe CUCTEMBI C TapaMeTpPaMHu 1 8.04
112 | Jlorapudmuueckue ypaBHEHHs, HEPaBEHCTBA C MapaMeTpamMu 1 8.04
113 | Jlorapudmuuecknue CUCTEMBI C TapaMeTpamMu 1 10.04
114 | TpuroHomeTpHUecKre ypaBHEHHsI C TapaMeTpaMu 1 10.04
115 | TpuroHomerpuyuecKue HEPABEHCTBA C TapaMeTpaMu 1 15.04
116 | TpuroHOMETpHYECKHE CHCTEMBI C MTapaMeTpaMu 1 15.04
117 HOCTpOCIVJI/Ie M MCCIIE/I0BAHNE MATEMATHIECKNX MoJIelell peabHbIX 1 17.04
CHUTYyaIlMH ¢ TIOMOIIBIO YpaBHEHUH ¢ TapamMeTpaMu
118 HOCTpOCI;II/Ie M HCCIIE/IOBAHHE MATEMATHHECKHX MoJIenelt peaabHbBIX 1 17.04
CHUTYaIMii C TIOMOIIBIO CHCTEM YPaBHEHUH ¢ mapaMeTpamu
119 HOCTpOCI;II/Ie M HCCIIE/IOBAHHE MATEMATHHECKHX MoJenelt peaabHBIX 1 29 04
CHUTYaIlMii C TTOMOIIBIO CHCTEM YpPaBHEHHH ¢ mapameTpamu
120 | Koumponvnas paboma "3adauu c napamempanu'" 1 22.04
121 | [ToBTOpeHue, 0000IIEHNE, CHCTEMAaTH3alMs 3HaHUM: ""Y paBHeHUs" 1 24.04
122 | [loBTOpeHue, 0000IIEHHE, CHCTEMATH3alKs 3HaHUK: ""Y paBHEeHU:" 1 24.04
123 [ToBTOpEHMe, 0000IICHNE, CHCTEMATH3AITNS 3HAHUN: Y paBHEHHSI. 1 29 04
Cucremsl ypaBHEeHHN"
124 | IloBTOpeHue, 0b600ImEeHNe, cucTeMaTn3anus 3HaHui: "HepaBeHncrsa" 1 29.04
125 | [loBTOpeHue, 0bo0meHne, cucTeMaTnu3anus 3HaHuil: "HepaBeHcrsa" 1 6.05
126 | [loBTOpeHue, 0b6oOmEHNe, cucTeMaTn3anus 3HaHuil: "HepaBeHcrsa" 1 6.05
127 | Hpomesricymounas ammecmayus 1 13.05
128 | Hpomesricymounan ammecmayus 1 13.05
129 HO]?TOpeHI/Ie, o0o0mienne, cucremaTu3ais 3Hanuii: "TIponsBogHas 1 15.05
U e€ MpUMEHEHHE.
130 [ToBTOpenue, 0600menne, cuctemMarusanus 3Hanui: "[lpon3BomHas 1 15.05




u e€ npuMeHeHue"
131 HO%TopeHHe, 060?HI€HI/I€, cucrematusanus 3HaHuil: "TIponsBogHas 1 20.05
" €€ MIPUMCHCHUC
132 [ToBTOpeHue, 06(')'6H1€HI/IC, cucreMaTu3anus 3HaHuit: "MHTerpan u 1 20.05
€ro NpuMEHCHUEC
133 [ToBTOpeHUe, 0000IIEeHNE, CUCTEeMaTH3alus 3HaHuk: "OyHKIun" 1 22.05
134 [ToBTOpeHue, 0000IIeHNE, CUCTeMaTH3alus 3HaHuk: "OyHKiun" 1 1 22.05
135 | [loBTOpeHue, 0000IIEHUE, CHCTeMaTH3alUs 3HaHUH: "OyHKIun" 1 1 27.05
136 [ToBTOpeHUe, 0000IIEHIE, CUCTEMATU3AlIUS 3HAHUI 1 27.05
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10 0
[ uerBepTH IT veTBepTh III veTtBepTes | IV uerBepTh Y4eOuslii roa
(34 nenenn)
KonnuecTBo ydeOHBIX 4acoB 32 34 40 30 136
KonndecTBo TeMaTnueckux
1 2 4 1 8
KOHTPOJIBHBIX pabOT




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Amumos L. A., Komsarun FO.M., Tkauesa M.B., ®énoposa H.E., llabynun M.I.;
nox pen. Tuxonosa A.H. Anrebpa u Hauana ananmza: yue6. aist 10—11 k.
00mieo0pa3oBar. yupexaeHui 0a30BbIN U yrITyOJIEHHBIN YypOBHU — M.
[Ipoceemenue, 2021.

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Anumos . A., Komsrun FO.M., TkaueBa M.B., ®énoposa H.E., 1labynun M.I.;
nox pen. Tuxonosa A.H. Anrebpa u Hauana ananmza: yue6. aist 10—11 k.
0011e00pa3oBaT. yupexaeHui 0a30BbIN U YrITyOJIEHHBIN YpOBHU — M.:
[Mpoceemenue, 2021.

2. Kapn A.TI. Coopuuk 3anau 110 anredpe u Havasiam ananusa— M.: [Ipocsemenue, 2011.

3. Caaksaa C.M.u ap. 3agaqu mo anredpe u Havanam anamaza— M.: [Ipocsemenue, 2010.

4. TxaueBa M.B., ®énoposa H.E. Tematrueckue Tects mast 10-11 xkmacco— M.
[Ipocenienue, 2009.

5. TxkageBa M.B., ®énopoBa H.E. U3ydenne anredps! n Hauan ananusa B 10-11 xmaccax. Kaura
ast yaurensi— M.: [Ipocsemenue, 2010.

6. I[a6ynua M.U. u np. Jlugaktuueckre MaTepualsl Mo alredpe u HavajgaM aHaan3a
st 10 kmacca oOmieoOpa3zoBarenbHBIX yupexkaeHuid - M.: [Ipocsemenne, 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETHU
HUHTEPHET
bubnmoreka IIOK



