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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Hayajla MaTeMAaTHYECKOTO aHAIN3a» SIBIAETCS OJHUM U3 Haubosee
3HaYMMBIX B TIPOrpaMMe cpenHero oomiero o0Opa3oBaHUs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y s M3Y4EHHUS BCEX ECTECTBEHHO-HAy4HBIX KYypCOB, a C
JpYyroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M AOCTPAKTHOE MBIIUICHHE OOY4YalOIIMXCS Ha YPOBHE,
HEOOXOMMOM JUIsI OCBOCHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHUX
IMCUUIUIAH. B paMkax qaHHOTO y4eOHOTO Kypca 00yJaromuecs OBIIaAeBalOT YHUBEPCATBHBIM S3bIKOM
COBPEMEHHOU HayKH, KOTOPast GOPMYIIUPYET CBOU TOCTHIKCHHUS B MATEMaTHYECKOH (opme.

VYueOHbIii Kypc anreOpbl M HayaJl MaTeMaTHYeCKOro aHajiu3a 3aKIaJblBaeT OCHOBY JUIA
YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (U3UKH, XUMHH, OMOJIOTUH, MOHMMAHUS OCHOBHBIX TEHICHLUMN
pa3BUTHS SKOHOMUKHA M OOIIECTBEHHOW >KHM3HH, TO3BOJISIET OPHEHTUPOBATHCI B COBPEMEHHBIX
IUGPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO UCIOJIB30BaTh MX U JAIbHEHIIEro
o0Opa3oBaHusl M B TIOBCEAHEBHOW XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU W JIOTHUYECKU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl M MaTeMaTHYeCKOTO aHalu3a pa3BUBACT YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTbD, JIOKA3bIBATh YTBEPXKICHHS C TOMOINBIO MHAYKIHHA U
paccyknatb JIeNyKTHBHO, HCIOJB30BaTh OOOOIIEHNEe ¥ KOHKPETHU3alnio, abCTparnpoBaHue U
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xonme wusydyenuss yueOHoOro kypca «AnreOpa W Hayajga MaTEeMaTHYECKOrO aHalU3a»
oOydJaromuecs MOJy9aroT HOBBIH OIBIT PEIICHUs MPHUKIIAIHBIX 33/1a4, CAMOCTOSTEIIBHOTO MTOCTPOCHHS
MaTeMaTUYEeCKUX MOJIENIEH peaTbHbIX CUTYAIMi, HHTEPIPETAINU MOTYISHHBIX PEIICHHUNA, 3HAKOMSITCS
C TpUMepaMHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE W MCKYCCTBE, C BBIIAIOIMIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMA U UX aBTOPaAMHU.

VY4eOHbIi Kypc 00J1a1aeT 3HAYUTEIHHBIM BOCIIHTATEIFHBIM IMOTCHIIMAIOM, KOTOPBIA pean3yercs
KakK yepe3 yueOHbI mMaTepual, criocoOCTBYIOIIUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33pPEHUS, TaK U
gepes crenuuKy yaeOHOW IesTebHOCTH, TPeOyomel Mpo10JDKUTEIbHOM KOHIIEHTPAlud BHUMAaHN,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH pe3yIbTar.

B ocHoBe Merommkum oOydeHusi anreOpe M HadaJaM MaTeMaTHYECKOTO aHan3a JISKUT
NeATeTbHOCTHBIA NPHHIUI 00y4YeHUs.

B crpykrype ydeOHOro Kypca «AnrebOpa MW Hadajga MaTeMaTHYECKOTO aHAJIM3a» BbIICICHBI
CIIeyIOIINEe COMepPIKaTeIbHO-METOANYECKUe TMHNN: «Hucna u BerauciaeHus», « DyHKIuN 1 rpaduKm»,
«YpaBHEHHUsI U HepaBeHCTBa», «Havana maremarndeckoro aHanmsa», «MHOXeCTBa M JIoTHKa». Bce
OCHOBHBIE COJIEPKATEIFHO-METOJMYECKIE JIMHUN U3y4YaloTCsl HA MPOTSDKEHUN JIBYX JIET OOYyYeHHs Ha
YpOBHE cpegHero oomero o0Opa3oBaHMs, €CTECTBEHHO [OINOJHSAS JApPYr Jpyra W IOCTEIIEHHO
HACHIIAsiCh HOBBIMH TeMaMH W pasjenamu. JlaHHbI ydeOHBINH Kypc SBISIETCS WHTETPATHBHBIM,
MIOCKOJIBKY OOBEIUHSET B cebe colepKaHue HECKOJIBKMX MaTeMaTHYECKUX TUCLUILINH, TaKHX Kak
anreOpa, TPUTOHOMETPHS, MATEMAaTHYECKUH aHaIN3, TEOPUs MHOXECTB, MaTeMaTH4YecKas JIOTUKA U
apyrue. [lo mepe Toro kak oOydarommuecs OBIAJEBAIOT BCE Oosiee HMIMPOKUM MaTeMaTHYECKUM
anmapaToM, y HHX IIOCIIEJIOBaTelIbHO (OPMUPYETCS M COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTH4ecKyl0 MOJENIb PEaTbHOM CHUTyalluu, NMPUMEHSATh 3HAHUS, ITOJy4eHHBIC NPU H3yYCHUH
y4eOHOro Kypca, Uil peIleHHs CaMOCTOSATENBHO CHOPMYIMPOBAHHONW MaTeMaTHYeCKOW 3alauu, a
3aTeM MHTEPIIPETHPOBATH CBOW OTBET.

ConepkatenpHO-MeTOqMYeCKass JUHUS «Uucna W BBIYMCICHHS» 3aBepmiaeT (OpMHUPOBAHUE
HaBBIKOB MHCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0 HAayaTo Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpenHero oOmiero oOpa3oBaHus 0co00€ BHUMAaHUE YIENSIETCS
(OpMHUPOBAaHMIO HABBIKOB PALMOHAJBHBIX BBIYMCIEHUH, BKIIOYAIOMIMX B ce0s MCIIOJIb30BaHUE
pa3nuyHbIX (HOPM 3amuCH Yucia, yMEHUE J1eN1aTh NPUKUKY, BBIMOJHATh NPUOIMKEHHBIE BBIYMCICHNUS,
OLICHUBATh YMCJOBBIE BBIPAXEHUs, paboTaThb C MaTeMaTMYECKMMHM KOHCTaHTaMH. 3HAKOMbIe
oOyJaromuMcsi MHOKECTBAa HATypaJIbHBIX, I€JIbIX, PALUOHAIBHBIX M JIEHCTBUTENBHBIX YHCET
JIOTIOJTHSIOTCSI MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KakJJOM M3 3THX MHOKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CIlelU(pHUUECKHe 3a7aull U OTEepalluu: JeJIeHHe Halleso, OepUpOBaHUE OCTATKaMH
Ha MHOXKECTBE LEJbIX YHCeN, OCOOble CBOICTBA pAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHCEl,
apupMeTHYeCKHe OIepaluy, a TaKKe HU3BJICUCHHE KOpHS HATypalbHOM CTENEHH Ha MHOXECTBE
KOMIUIEKCHBIX uHcell. biaronaps mocienoBaTelbHOMY pPacIIMpEHUI0 Kpyra HMCIOJIb3YEMbIX YHCeNl U



3HAaKOMCTBY C BO3MOJKHOCTSIMH WX HPHUMEHEHHs Ui DPEUICHUs Pa3IUYHBIX 3a1ad (OpMHUpPYETCs
IIPEJICTAaBICHUE O €IMHCTBE MAaTEMATHKHM KAaK HAyKd U €€ poJiM B IOCTPOCHUH MOJEJIEH peanbHOro
MUPA, IUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHS.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIN3yeTCsl Ha MPOTSHKEHUM BCEro OOydeHHUs Ha ypOBHE
cpeanero o0rmiero oO6pa3oBaHus, MOCKOJIBKY B KaXI0M pazzene [IporpaMMbl MpeqycCMOTPEHO pelieHue
COOTBETCTBYIOLINX 331a4. B pe3ysnprare 00ydaronuecs: OBIaIeBalOT pa3IMyHbIMU METOIAMH PeIlICHHS
palMOHANBHBIX, HPPALMOHAIBHBIX, MOKA3aTeIbHBIX, JOTapU(PMUYECKUX M TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U CUCTEM, a TakXKe 3a/ady, cojepkauux napamerpsl. [lomydyeHHsle ymenus
IIMPOKO HCIOJB3YIOTCS TMPH HCCIENOBAaHUM (PYHKIMI C MOMOINBIO MPOWU3BOJHOM, NMPH PEUICHUU
NPUKIAJHBIX 33a7ad W 33/7a4 Ha HAXO0XJACHWE HAMOOJBIIMX M HAMMEHBIIMX 3HAYCHUH (¢ YHKIHH.
JlaHHas cofep KaTenbHas IMHUS BKIIIOUAET B ce0st Takke (GOpMUpOBAaHNE YMEHUH BBITIOTHATH PAacUEThl
no Qopmynam, mpeoOpa3oBaHUS PANUOHANBHBIX, WPPANUOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIPAKEHUHM, a TaKKe BBIPAKEHUH, COJEpKalUX CTENeHW W JjorapudMmel. braromaps wu3ydeHUto
anredpanveckoro MaTepuana IpOUCXOAUT JajbHeWIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00ydaromuxcs, (OPMHUPYIOTCS HABBIKM JEIYKTUBHBIX pacCyXACHUH, paboThl ¢
CHUMBOJIBHBIMH (pOpMaMH, MpPeICTaBICHHUsS] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE PABEHCTB U
HepaBeHCTB. AnreOpa mpemnaraetT >(OQEeKTUBHbIE HWHCTPYMEHTHI JUIsl PEHICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3ZMOYKHOCTH KakK S13bIKa HAYKH.

CopepxarenpHo-MeToanueckas JTUHUS «DyHKIUU U rpa@uKu» TECHO MeperieTaeTcs ¢ ApyruMu
JUHUSAMHU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 33JaéT IMOCIIENOBATEIbHOCTh U3YYECHHS
Matepuana. M3yueHue cTeneHHOW, IMOKa3aTeIbHOM, JOrapu(pMUUYECKOH W TPUTOHOMETPHUYECKHUX
(GyHKIMM, UX CBOMCTB U rpauKOB, UCIOJIb30BaHNE DYHKIUHN I pellieHus 3a5ad U3 IPYTuX y4eOHBIX
MIPEIMETOB U PEabHOM KU3HU TECHO CBSA3aHO KaK C MaTeMAaTUYECKUM aHAJIM30M, TaK U C pelIeHHEM
ypaBHEHUH M HepaBeHCTB. [Ipu sTOoM Oosbllloe BHUMaHHE yJensercs (OPMUPOBAHUIO YMEHUS
BbIpaKaTh (HopMyllaMy 3aBUCUMOCTH MEXAY pa3IMYHBIMHU BEIMYMHAMHU, HCCIIEIOBATh MOJyYEHHbBIE
GyHKIMM, CTpOUTh WX rpaduku. Marepuan 3Tol coaep:KaTeabHOW JMHUM HalleJeH Ha pa3BUTHE
YMEHHI 1 HaBBIKOB, MO3BOJISIOIIUX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUYMHAMU B pa3InyHON (opme:
aHATUTUYECKOM, Tpaduueckoil ©  cioBecHOW. Ero m3ydeHme CHocoOCTBYET  pa3BUTHIO
AITOPUTMUYECKOTO MBILIUICHUS], CIHOCOOHOCTH K OOOOILIEHHI0 M KOHKPETH3alMH, HCIOJIb30BAHUIO
aHAJIOTUH.

ConepxarenpHass nuHuUs «Hawyama Maremarnueckoro asanusa» TO3BOJSET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTHYECKUX, TaK M MPUKJIAJHBIX 3a/1a4, TOCTYMHBIX 00yYaroIINMCsl, TaK KaK
Yy HUX MOSBIISETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOXKHBIX (PYHKUUHN, ONPEAEsaTh UX HaUOObIINE
U HaUMEHbBIINE 3HAYCHHS, BBIYUCIATH IUIOMIAIU GUryp U OOBEMBI TeN, HAaXOIUTh CKOPOCTH U
yCKOpeHUs npoueccoB. JlaHHas cofeprkarenbHas JIMHUASL OTKPBIBAET HOBBbIE BO3MOXXHOCTH MOCTPOECHHUS
MaTeMAaTHYECKUX MOJIEIEH pealbHbIX CHUTyalluid, IO3BOJSET HAXOJIUTh HAWJy4yllee pELICHHE B
NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-?PKOHOMHYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHaiu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMAaIbHO-JIOTHUYECKOTO H
KpEaTHUBHOTO MBIILUICHUS, ((POPMUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMaTHKHU B
HayKke, TEXHUKE U ucKyccTBe. OOydarolyecs y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax, NOJYYEHHBIX B
XOJIe pa3BUTHs MaTeMaTUKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKass JTMHUS «MHOXKECTBa U JIOTHKAa» BKIOYaeT B ceOs SJIEMEHTHI
TEOPUH MHOXKECTB M MaTeMaTH4YECKOM JIOTUKHA. TeopeTHMKO-MHOXKECTBEHHBIE IPEACTaBICHUS
IIPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTeMAaTUKU W Mpe/ularaloT Hambosiee yHUBEPCAIbHBIN S3bIK,
OOBEeIMHSAIOIMNA BCE pa3/eNbl MaTeMaTUKUM M €€ TPUIOKEHHUI, OHM CBS3BIBAIOT Pa3HbIE
MaTeMaTH4YeCKHe JUCLUUIUIMHBI M HX TpUIOXKEHUs B eauHoe nenoe. [losToMy BakHO narh
BO3MOJKHOCTh ~ OOyuarolmeMycss MOHHMMaThb TEOPETUKO-MHOXKECTBEHHBIH  S3bIK  COBPEMEHHOMN
MaTEeMaTUKU W MCIOJb30BaTh €0 JJs BBIPAXKEHHUS CBOUX MbICHEH. [IpyruM Ba)KHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKH CJleqyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHMM U ciel0BaHuE
ONPEAEIEHHBIM MpaBUIaM MOCTPOEHUS JOKAa3aTEeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTEeMaTHYECKON
JIOTUKH CHOCOOCTBYET Pa3BUTHIO JOTMUYECKOT'O MBIIIJICHUS OOYYaIOIIMXCs, MO3BOJSET UM CTPOUTH
CBOM PACCYX/IEHUS HA OCHOBE JIOTHYECKUX MPAaBUI, (GOPMUPYET HABBIKM KPUTHUUYECKOTO MBIIIIJICHHS.

B yde6HOM Kypce «Anrebpa M Hayaja MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI



MaTeMaTHYEeCKOTO MOJICIMPOBAHMS, KOTOpBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHUST MOJEINIEH pealbHBbIX CHUTYyalUul, MCCIEHOBAaHUS JTUX MOJEJIECH C IIOMOILNBIO ammapara
anreOpbl M1 MaTeMaTHYECKOTO aHAIM3a, MHTEPIPETaluu MOJTYYEeHHBIX pe3yabTaToB. Takue 3a1aHHS
BILJICTEHBI B K&KIBIH M3 pa3JesioB MPOTPaMMBbI, IOCKOJIbKY BECh MaTepuan yueOHOTO Kypca IIUPOKO
UCTONB3YyeTCS ISl PEUIeHUs TMPHUKIATHBIX 334a4. [Ipu pemeHuu peanbHbIX MPAKTUYECKHX 3ajad
oOyyaromuecst ~ pa3BHBAIOT  HAONIOJATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJB30BATh AHAJOTHIO, O000IIAaTh W  KOHKPETH3HPOBATH IPOOIIEMY.
JleaTenbHOCTh 10 (POPMHUPOBAHUIO HABBHIKOB PEHICHUS MPUKIAIHBIX 337ad OPraHU3yeTCsl B IMpoIecce
M3YUYEHHsSI BCEX TeM Y4eOHOTo Kypca «Anredpa u Hayajla MaTeMaTHYECKOTO aHAITN3ay.

Ha usydenne ydueOHOro Kypca «Airedpa u Hadajga MaTeMaTHYECKOTO aHAIW3a» OTBOAUTCS 272
yaca: B 10 knacce — 136 yacos (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B HEAETIO).



COIJEP KAHUE OBYUYEHUA
10 kacc

Yucsia v BBIYUCIEHUS

Panmonaneupie 4yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JpOOM, TPOICHTHI, OCCKOHEUYHBIC
nepuoandeckue Apodu. IlpumeHenune apoOGeil W MPOLEHTOB sl pPEIICHUS NMPHUKIAIHBIX 3a7ad W3
pa3IMYHBIX OTPACIEN 3HAHUW U PeajbHOU KU3HU.

JelicTBuTenbHbIe Yncia. PannoHanbHble U UppallMOHaIbHBIC Yncia. Apu(pMETUIECKUE OTIepaIiiu
C JACWCTBUTEIbHBIMU YHCIaMU. MoOynb EHCTBUTENBHOIO 4Kcia U ero cBoiicra. [Ipubnmxénnbie
BBIYUCIICHUS, TIPABHIIA OKPYTJICHUS, TPUKUJIKA U OIIEHKA Pe3yIbTaTa BEIYMCICHHI.

Crenens ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxozsieid GopMel 3amucu
JEHUCTBUTENBHBIX YMCEN JIsl PEIICHHS IPAKTUYSCKUX 3a/1a4 U MIPEACTABJICHUS JAHHBIX.

ApupmeTrnuecKnii KOpeHb HATYPaIbHOMN CTEIICHH U €TO CBOMCTBA.

CreneHp C panUOHAJIBHBIM IIOKa3aTeleM U €€ CBOICTBa, CTENEHb C JACWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudm uucmna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHusI H HEPaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHNUE, KOPEHb ypaBHEHUS. PaBHOCUIIbHBIE
ypaBHEHHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBRA.

OcCHOBHBIE METOJBl PEIICHHUS] IENBIX W JPOOHO-pAllMOHANTBHBIX YPAaBHEHHH W HEPABEHCTB.
MHorouneHsl OT OJHON MepeMeHHOMW. JleleHrne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTkoM. Teopema
be3y. Muorounens ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COIEPIKAIINUX CTETICHH U KOPHH.

WppaunonansHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHUS [TOKA3ATEIbHBIX YPAaBHEHUM.

[IpeobpazoBaHue BhIpaKEHUMN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIIeHUS Jorapu(pMUUECKUX YpaBHEHUH.

OcHoBHble TpUroHomeTpuyeckue popmyisl. [IpeodpazoBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUI.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemienne cucrem JIMHEHWHBIX ypaBHEHMH. Marpuiia CHUCTEMbl JIMHEWHBIX YpPaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUYECKUN CMBICI U CBOMCTBA, BBIYKMCIICHUE €TI0 3HAUYCHMS,
MIPUMEHEHHE OIPENCIIUTEN Il PEUICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU. PemieHue nmpukiagaHbIx
3a/1a4 ¢ MOMOIIbIO CUCTEMbI JJUHENHBIX ypaBHEHUH. MccaenoBanye NOCTPOEHHOM MOJIEH € IOMOIIBIO
MaTpUL U ONPEIETUTENICH.

[locTpoeHre maTeMaTUYECKUX MOJENIEH pEalbHOM CUTyallMd C IIOMOLIbI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUI0 MATEMATUYECKHUX 3a/1ad U 3a/ay U3
Pa3IMYHBIX 00JaCTe HAYKH U PEaIbHOM JKU3HH.

DyHKUUM U TPaPUKHU

OyHkuus, crnocodbl 3amanus ¢yHkuuu. B3anmmuHo oOpatnbie ¢yHkuuu. Kommnosunus ¢GyHKUIUH.
I'paduk pynkmu. dnemeHTapHbIe IpeoOpa3oBanus rpaGukoB GyHKIU.

ObnacTp ompeneneHUss W MHOXKeCTBO 3HaueHud QyHkuuu. Hymu dyakuun. Ilpomexyrku
3HakonocTostHcTBa. UérHble W Heu€THble ¢(yHkumu. Ilepmoguueckue Qynkuuu. I[Ipomexyrku
MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl W MUHUMYMBI (QyHKuud. HamOonbliiee ¥ HauMeHbIIee
3HaueHUs GYHKIHUU HA TPOMEKYTKE.

JluneitHas, KBaJpaTH4Has U JPOOHO-IHHEWHas (YHKIUU. ODJIEeMEHTapHOE WCCIEeIOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (yHKIMS C HATYpallbHBIM U IENbIM TIokazaTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduk KopHs N-0¥ cTeneHu Kak QyHKIIUU 0OpaTHOM CTETEeHU C HATYpaIbHBIM MTOKA3aTEIEeM.

[TokazarenpHass u norapudmuueckas (QyHKIUU, UX CBoiicTBa u rpaduku. Vcmomb3oBanue
rpadukoB QYHKIUN AJIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuyeckasi OKpY>KHOCTb, ONpEAETCHHE TPUTOHOMETPHUECKUX (DYHKIUH YHCIOBOTO
apryMeHTa.



@OyHKIIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IpOLEccax W sABICHUAX. ['papuku peanrbHBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4eCcKOro aHajmsa

IlocienoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBaTENbLHOCTEH. MeToJ MaTeMaTH4YeCKOMn
UHAYKIUA. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEAOBAaTENbHOCTH. FcTopus BO3HMKHOBEHHUS
MaTeMaTHYEeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernyueckass ¥ T€OMETPHUECKasi MPOrpeccud. becKoHewHO YOBIBAIOIIas TeOMEeTpUuYecKas
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON mporpeccud. JIMHEWHBIA U
9KCIIOHEHIMAIBHBIN pocT. Yucno e. @opmyna Ci10KHBIX IPOLEHTOB. VCIob30BaHue MPOrpeccuu Uit
penieHus peayibHbIX 3a7a4 IPUKIAJHOTO XapaKkTepa.

HenpepeiBHble (yHKIMUM U UX cBOicTBa. TOYKM pa3peiBa. ACHMITOTHI TPapuKOB (PYHKIIHHA.
CpoiicTBa (yHKIMH HENpEpHIBHBIX Ha OTpe3ke. MeTox WHTepBalIOB ISl pEIICHUS HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIMM JUIs pelIeHUs 3a/1a4.

[lepBas u BTOpast npousBoAHbIe GyHKIMH. OnpeeneHue, TeoMeTpUYECKUi U (PU3NIECKUI CMBICI
MIPOM3BOJIHON. YpaBHEHHE KacaTeNbHOM K TpaduKy (QyHKIHH.

[IpousBonHble 3meMeHTapHbIX (QyHKUuN. [Ipou3BomHAas CyMMbl, NPOU3BEACHHUS, YACTHOIO H
KOMITO3UIIUN (PYHKLIUH.

MHo:kecTBa M JIOTHKA

MHOK€eCTBO, OMNepaluyd HaJl MHOXECTBaMU U UX cBoWcTtBa. Jluarpammel Oilsiepa—BeHHa.
[IpumeHeHre TEOPEeTUKO-MHOKECTBEHHOTO armapara Juis OMMCAaHUs pealbHbIX MPOLECCOB U SBICHUIM,
IIPH pEelIeHUH 3a]a4 U3 IPYrux y4eOHbIX TPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI.

11 kaace

Yuciia 1 BBIYUCICHUSA

Hatypanbubie u nensie uncna. [IpumeHeHre npu3HakoB AETUMOCTH LIEBbIX YHCEN, HauOOoIbIIni
obmuii nenmurens (mamee — HOJl) m mammenbmee obmiee kpatHoe (manee — HOK), ocraTkoB 1o
MoyIto, anroputMa EBkiuaa 1uist perienus 3a1a4 B LIETbIX YKCax.

KowmmnekcHpie umncna. Anrebpandeckas U TPUTOHOMETpHYECKass (OPMBI 3alUCHU KOMILIEKCHOTO
yrcna. ApudmMernyeckue ornepamnuu ¢ KOMIUIEKCHBIMU 4uciiaMu. M300paskeHne KOMIUIEKCHBIX YHUCell
Ha KOOpAuHATHOUW 1iockocth. Popmyna Myaspa. KopHu N-oil creneHuM M3 KOMIUIEKCHOTO 4YHCJA.
[IpuMeHeHre KOMIUIEKCHBIX YUCE JUId pelleHns GU3NUECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHHUH W HEpPAaBEHCTB. PaBHOCHUJIbHBIE CHUCTEMBI M CHUCTEMBI-
ciencTBusl. PaBHOCHUIIbHBIE HEPABEHCTBA.

Otbop KOpHEH TPUTOHOMETPUYECKUX YpaBHEHHH C TIOMOMIBIO TPUTOHOMETPUUYECKOI
OKPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS UPPAIIOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOJBI pEIICHHUS CHUCTEM U COBOKYITHOCTEH palMOHANbHBIX, WPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUU.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHMYECKHUX 3a/1ay U 3a/ay U3
Pa3TMYHBIX 00JACTe HAYKH M peaIbHOM JKU3HH, HHTEPIIPETALHS TOTYISHHBIX PE3YIbTAaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommozunmu Qyakuit. ['eomeTpuyeckre o0pa3bl ypaBHEHUH U HEPAaBEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'padmyeckue MeTOIBI pelIeHnsl ypaBHEHUH U HepaBeHCTB. | padudyeckue METOIbI peleHus 3a1a4
C IapameTpamH.

Hcnonb3oBanue rpadukoB QyHKIUN A7 UCCIEIOBAHHS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3ZHHKAIOT MPU PEUICHUH 33/1a4 U3 APYTHX YUEOHBIX MPEAMETOB U peaIbHOU KU3HU.



Hayana maTeMaTH4ecKOro aHajmsa

[IpuMeHeHre NPOU3BOJHON K HCCIEIOBAaHMIO (YHKUMH HAa MOHOTOHHOCTH WU 3KCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HAaMMEHbBIIEr0 3HAYCHHUI HEeTIPePhIBHON (DYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre TPOU3BOAHON Il HAXOKACHHS HAWIYYIIErO pEelIeHUs B IPUKIIAIHBIX 3a4a4ax, 1
OTIpeIeNIeHHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aaHHOT0 (popMyInoit uimu rpadukom.

[lepBooOpa3Has, 0CHOBHOE CBOWCTBO 1epBooOpa3HbIX. IlepBooOpasHbie aneMeHTapHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

NHurerpan. I'eomerpuyecknii CMBICH HMHTErpayia. BbIYMCIIEHHME OINpPEAEIEHHOIO HHTErpaja IIo
dbopmynie Hetorona-JleliOHMIA.

[Ipumenenne wWHTETpana Uil HAXOXKICHHS IUIOHIaNedl IUIOCKMX ¢Guryp u  o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr pemenuit nuddepeHanbHbIX ypaBHEHUH. Marematnyeckoe MOJEINpPOBaHNeE
peaJIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.



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

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJTAHCKON IMO3UIMU OOYYAIOMIErocs KaK aKTHBHOTO U OTBETCTBEHHOTO
YjieHa POCCHIMCKOTO OOIIecTBa, NMPEACTABICHHE O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHN, MPOIEIYp I'Pa)KJAaHCKOTo o0mecTBa (BBIOOPHI, ONPOCH M JIPYroe),
yMEHHE B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUHM C UX (QYHKIUAMH U
Ha3HAYCHUEM;

2) NnaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKJAaHCKOW WAEHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUIMCKOW MAaTEMaTUKH, LEHHOCTHOE OTHOIIECHHE K JOCTHKEHUSM POCCUUCKUX
MAaTE€MAaTUKOB U POCCHMCKOM MAaTeMaTUYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTUKECHHUUN B JPYrUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE JyXOBHBIX IEHHOCTEH pPOCCHIICKOro Hapoaa, cHOpMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, THYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM JTOCTHKEHHUN HAyKu U
JeSITeNIbHOCTBhIO YIEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs JCTETHKY MaTEMaTUYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUICHUH, pPACCYKJIEHUW, BOCIHPUUMYHBOCTE K MaTEMaTUYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax 3/J0pPOBOTO U
6e3omacHoro obpa3a *U3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[0POBBIO (3I0pPOBOE NMHUTAHUE,
cOalaHCUPOBAHHBIA PEKHUM 3aHATUN W OTIbIXa, PEeTyJsipHas (u3nuecKas aKTUBHOCTB), (HPU3UIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHON JEATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K pazIu4yHbIM cdepam
npodeccHOHAIbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHMKOW U €€ MPHIOKEHUSIMH, yMEHUeE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiei mpodeccuu U peanu3oBbHIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTH K MaTeMaTHMYECKOMY OOpa30BaHHIO UM CaMOOOPa30BaHHUIO Ha
MPOTSHKEHUU BCEW KU3HHU, TOTOBHOCTh K AKTHMBHOMY YYAaCTHIO B PEHICHUM IPAKTHYECKUX 3a]ad
MAaTeMaTHUY€CKOUW HAIPABIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH IKOJIOTUYECKOH KyIbTYphl, IOHUMAHUE BIUSHUS COLUATBHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJHONW M COIUAIBLHOM Cpelbl, OCO3HAHME IJI0OATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOoOsIeM, OpUEHTAIMA HA IPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JUIsl pEeIleHUs 3a71a4
B 00JIacTU OKpYXKAarollel Cpefpl, MIaHUPOBAHUE MOCTYIKOB U OIEHKUA MX BO3MOXKHBIX MOCIEACTBUN
JUISL OKpY>KaroLel cpebl;

8) neHHOCTH HAYYHOr0 NO3HAHHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAayKH U OOIIECTBEHHOH MPaKTUKH, MOHHMMAaHHE MaTEeMaTHUECKON HayKd Kak cdepbl UelToBEeueCKOn
NESATENbHOCTH, ITANOB €€ pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS LIMBHIM3ALUH, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOW KYIbTYpOoll Kak CpeACTBOM TIO3HAHHWS MHpA, TOTOBHOCTh
OCYIIECTBJISITh MMPOEKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Joruyeckue qeMcTBUA:
BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEeMAaTUYECKHUX OOBEKTOB, MOHSTHM,



OTHOLICHUH MEXIYy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TMOHATHHA, YCTaHABIMBATbH
CYIIECTBEHHBI NpPU3HAK KiIacCU(UKAIIMK, OCHOBAaHHS Ui OOOOILICHHWS W CpaBHEHHs, KPUTEPUH
IIPOBOJMMOTO aHAJIM3a;

BOCIPUHMMATh, (opMyaupoBaTh U NpeoOpa3oOBbIBaTh CYXKJICHHs: YTBEpAMUTENbHbIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISBJIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHs B (DakTax, JaHHBIX,
HAOJIONIEHUSAX W YTBEPXKICHHSX, TMpearaTh KPUTEPHH Ui BBISABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JIeNlaTh  BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJILHO JIOKA3aTEelbCTBA MAaTEMaTHUYECKUX YTBEPKICHUM (MpsAMbIE U OT
IIPOTUBHOTI0), BBICTpAauBaTh apryMEHTALIMIO, IPUBOJUTh IPUMEPHl U KOHTPIPUMEpPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BbIOMpaTh croco0 pemieHus yd4eOHOM 3aaauu (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHMS,
BbIOMpaTh HanOoJIee MOAXOAIMINN ¢ YIETOM CaMOCTOSATEIbHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBare/bCKkue 1elCTBUA:

HCIOJIb30BAaTh BOIPOCHI KAk MCCIEIOBAaTENbCKMM HMHCTPYMEHT MO3HaHUS, (OpMYyIUpoOBaThH
BONIPOCHI, (PUKCHUpYIOLIME MPOTUBOpEUHE, NpoOieMy, yCTaHAaBIMBaTh MCKOMOE U JIaHHOE,
(¢bopMHpOBaTh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOATEIBHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, MCCIIEOBAaHUE 0 YCTAHOBJIEHUIO
O0COOEHHOCTE MaTeMaTH4ecKoro OO0beKTa, SIBJICHMsS, MpPOIECcca, BBISBICHHUIO 3aBHCHUMOCTEM MEXIy
o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (pOPMYIHPOBaTH OOOOILIEHUSI W BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUS, MCCIIEIOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECCA, & TAKKE BBIJIBUIAaTh IPEAINOJIOKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATh AePUUUTHI MHPOpPMAINK, JaHHBIX, HEOOXOJMMBIX Ui OTBETa Ha BONPOC U JUIA
peuieHus 3a1auu;

BBIOMpATh UH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMAaTU3UPOBAThH
Y UHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OPMAIINIO, MPEACTAaBIATh €€ B pa3luyHbIX (opMmax, HIUIFOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE y4eOHble el CTBUSA

Oo0menne:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKJCHHSI B COOTBETCTBUU C YCIOBUSMHU U IENSIMU OOLICHHUS,
SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIK TOYKY 3PEHHSI B YCTHBIX M IHUCbMEHHBIX TEKCTax, JaBaTh
MOSICHEHHUSI 110 X0y pEUIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTaT;

B X0Jie 00CYK/JIEHUS 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TeMBbI, IPOOIEMBI, peraeMoit
3a/lauu, BBICKA3bIBaTh WJEU, HALCJICHHbIE HAa IOUCK PEIICHMs, CONOCTAaBJATh CBOM CYXKICHHS C
CYXKJEHUSIMH JAPYrMX YYaCTHHKOB JMajora, OOHapyXHBaTh paziMyde U CXOACTBO IO3MIMH, B
KOPPEKTHOH (opme (HOopMYIHPOBATH PA3HOTIACHS, CBOU BO3PAKECHUS;

IPEACTABIATh PE3YIAbTaThl PEIIEHUs 3aJayd, OJKCIEPUMEHTa, HCCIECJOBAaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIUIEHUS € Y4ETOM 3ajjay IMpe3eHTalMH M 0COOEHHOCTEH
ayIUTOpHUH.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a/lau, BEIOMpPATh CIOCO0 PEIIeHUs ¢ y4ETOM UMEIOIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPHAHTHI PELLICHUI €
y4€TOM HOBO# MH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJIEKT:



BJIQJICTh HABBIKAMH TO3HABATEIBHOW pe(IeKCHH KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBUU U
MBICTUTEIBHBIX IPOLIECCOB, WX PE3yJIbTaTOB, BIaJeTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJsibTaTa pelIeHUs] MaTEMAaTHYeCKON 3a/1auH;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTb IIPU PELIECHUM 331a4l, BHOCUTb KOPPEKTHUBbI
B JICATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAMJICHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OILICHUBATh COOTBETCTBHE pE3yibTaTa LEIU U YCIOBHSIM, OOBSCHATH MPUUMHBI JOCTIKEHUS WIN
HEIOCTUKEHHSI PE3YJIbTaTOB JIEATEIBHOCTH, HAXOAUTh OLIMOKY, JaBaThb OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJLHOCTD:

[IOHUMAaTh U UCII0JIb30BATh NIPEUMYIIIECTBA KOMaHJHOW U MHIUBUAYaJIbHON pabOThl IPU pEeLICHUN
y4eOHBIX 3a/a4, MPUHAMATh IIeJlb COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOM PalOThI, pacipenensTh BUAbl padoT, JOroBapuBaThcs, 0OCYKIaTh MPOLECC U Pe3yJbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH

y4acTBOBATh B IPyNIOBLIX (hopMax paboThl (00Cyk1eHUS,, 0OMEH MHEHHUI, «MO3TOBbIE IITYPMbI»
U UHbIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAWHHUPOBATH CBOM JEHCTBHS C APYTUMHU UJCHAMH
KOMaH/pl, OLIEHUBAaTh KauyeCcTBO CBOEro BKJIaJa B OOMMH HOPOAYKT MO  KPUTEPHUSM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenust B 10 kaacce oOyyaroniuiicss moJlyduT CIEIyIOIIKUE MPEAMETHbBIE Pe3ylIbTaThl
10 OT/ACJBHBIM TeMaM paboueil MmporpaMMbl yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYeCKOTO
aHaJIM3ay:

Yucaa v BbIYMCICHUS:

CBOOOJHO ONEPUPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHas epuoandeckas Apoosb,
MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PALMOHAIBHBIX U JIEHCTBUTENIBHBIX YUCEN, MOAYJb
JIEMCTBUTEIIFHOT'O YHCIIa;

MPUMEHSTH IPOOH U MPOLIEHTHI [T pElIeHUs] MPUKIATHBIX 337a4 U3 Pa3INdHbIX OTpaciei 3HaHu
U peajbHOM KHU3HU,

MPUMEHSTHh NPUOIMKEHHBIE BRIUMCICHUS, IPaBUiia OKPYIJICHUS, IPUKUJIKY U OLIEHKY pe3yJibTaTa
BBIYHCIICHUM,

CBOOOJHO ONEPUPOBATH MOHATUEM: CTEIEHb C IIeJbIM [MOKa3aTeeM, UCIOJIb30BaTh MOIXOISIIYI0
(dbopMy 3anucH IeHCTBUTEIBHBIX YHCET JJISl pelISHHs MPAKTUYECKUX 3a/1a4 U MPeICTaBICHUSI TaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOJHO OMEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHATIBHBIM MOKa3aTelleM;

CBOOOJHO OMEpPUPOBATH MOHATUAMU: JIOTapudM YKcia, NeCITUUYHbIE U HaTypallbHbIE JIOTapu(MBlI;

CBOOOJHO OMEPUPOBATH MOHATUAMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apTryMEHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHUHYC U apKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATHUSIMHU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCUJIbLHBIC
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHATh PA3IUYHbIE METOJIbI PEUICHUS PALMOHAIBHBIX U JAPOOHO-pAIlMOHATIBHBIX ypaBHEHHI,
MIPUMEHATh METO]l UHTEPBAJIOB ISl PEILICHNS HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMH: MHOTOYJIEH OT OJIHOW MEPEMEHHOU, MHOTOUJIEH C LIEJIbIMU
Koa(duIMeHTaMi, KOPHU MHOTOYJICHA, TPUMEHATH JIeJICHHEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u reopemy Buera s pemenus 3anay;

CBOOOJHO OMEPUPOBATh MOHITUSAMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIla, ONpeAeIuTeNb
MaTpulbl 2 X 2 U €ro reOMETPUYECKHIl CMBICI, UCIOJIb30BaTh CBOMCTBA ONpeaenuTens 2 X 2 s
BBIYUCJICHUS €0 3HAYEHU, IPUMEHSITh ONPEACTUTENH Ui PEIICHUs CUCTEMBI JIMHEHHBIX YpaBHEHUH,
MOJIEIMPOBATh PEAJbHbIE CUTYallMd C TOMOILIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUH, HCCIENA0BATh
MIOCTPOCHHBIE MOJENINA C MOMOIIbI0 MAaTpPULl U ONPEIEIUTENCH, UHTEPIPETUPOBATH IMOTYYEHHBII
pe3ynbTart;

MCI0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSAMU AJIsl MPpeoOpa30BaHUs BBIPAKCHUI;



BBIIIOJIHATh NPe0Opa30BaHUs UYUCIIOBBIX BBIPAXEHWM, COJEPKAIMX CTENEHHW C PalMOHAIBHBIM
IIOKa3aTelleM;

MCIOJIb30BaTh CBOKWCTBA JIOTapu(MOB I IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKCHUH;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: HpPpAIMOHAIBHBIC, TOKa3aTeNbHbIE M JIOTapHU(PMHUYECKHE
YPaBHEHUS, HAXOJIUThb HX PEIIEHUS C IOMOILBIO PABHOCUJIBHBIX IEPEXOJIOB WM OCYIIECTBIIASA
IIPOBEPKY KOPHEW;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE (hopmyIbr JUIs npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHMUI;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHSITh HEOOXOAUMBIE
(dbopMyIBI 111 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUH;

MOJICIUPOBATh pPEAIbHBIC CUTYallMd Ha S3BIKE alreOpbl, COCTABISTH BBIPAKCHUS, YpaBHEHUS,
HEpaBEHCTBA 10 YCIOBUIO 33Ja4yH, UCCIIEAOBAaTh IOCTPOECHHBIE MOJEJIN C UCIIOJIb30BAHMEM alllapara
anreOpsl.

DyHKIUHN U TPa@UKH:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: (YHKIHMS, CIOCOObI 3aaHUsl (PYHKIIMH, B3aUMHO OOpaTHbIE
GyHKIMM, KOMMOO3ULMS (QYHKUUH, Tpaduk (QYHKIHMH, BBIIOJHATH 3JIEMEHTapHblEe MpeoOpa3oBaHUs
rpadukoB QyHKUNH;

CBOOOJHO ONEpPUPOBATH MOHITUSIMU: OOJACTH OINpPENENICHUs] U MHOXXECTBO 3HAYEHUM (QYHKLNH,
HyNIU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: YETHbIE M HEUYETHbIE (PYHKIMHU, Mepuoandeckue (QpyHKIuH,
MIPOMEXYTKH MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl M MHUHUMYMBl (DYHKIIUH, HauOojbllee H
HauMeHblIlee 3HaueHUue PYHKLINN Ha IPOMEXKYTKE;

CBOOOJHO OTNIEPUPOBATH MOHATHIMU: CTETIEHHAs (PYHKIUS ¢ HATypaJIbHBIM U LIEJIbIM MIOKa3aTeNeM,
rpaduk cTeneHHON QYHKIMHU C HATYpajIbHBIM U LIENbIM NIOKa3aTeseM, rpaduk KOpHsS N-0if CTENEeHU Kak
(dbyHKIIMM 0OpaTHOW CTETICHH C HAaTypalbHBIM TOKA3aTeIeM;

ONEpUPOBATH MOHATUAMU: JIMHEWHAs, KBaJpaTHUuHas U JpOoOHO-TMHEeWHas (yHKLIMHU, BBIIOJIHATH
3JIEMEHTAapHOE MCCIIEJOBAHNE U TOCTPOEHHE UX I'Pa(UKOB;

cBOOOJIHO ONEpUpPOBaTh NOHATHAMM: IIOKa3aTeNbHas U Jlorapudmuueckas QyHKIUH, UX CBOMCTBa
U TpaUKH, UCTIOJIb30BaTh UX IPa(UKU IS PEIICHUS YpaBHEHMUIA;

CBOOOJTHO ~ ONEpHpPOBAaTh IMOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OHNpEIeIICHHE
TPUTOHOMETPUUECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh IpaduKu GYHKIUHI JUIsl UCCIIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEH MpH peLIeHUn
3ajad U3 JAPYruX Y4eOHbIX IPEIMETOB U peallbHOW >KMU3HHM, BBIpaXKaTh (POpMyiaaMH 3aBHCHMOCTH
MEX]ly BETMUYMHAMU;

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJITHO ONEpUpOBaTh MOHATHAMU: apuUPMeTHUecKas U TIeoMeTpudeckas Iporpeccus,
0eCcKOHEUHO YObIBaroIlasi reoMeTpuYecKas MpOorpeccusi, JIMHEHHbII M SKCIOHEHLMANbHBIH pOCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH Ul PELICHUs PealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

cBOOOTHO OIepPUPOBATh HOHATHAMM: HOCJIe10BATEIbHOCTbD, CrocoObl 3aJjaHus
[IOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIpaHMYEHHbIE MOCJIEJOBATEIBHOCTH, MOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOTI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEPUPOBATH MOHITUSAMU: HETIPEPhIBHbIE (DYHKIIMH, TOUKU pa3pbliBa rpaduka GyHKINH,
acCUMIITOTHI rpaduka GyHKLIUY;

cBOOOJIHO ONepUpoBaTh MOHATHEM: (DYHKLUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTh CBOICTBa
HeNpepbIBHBIX QYHKIMN IS pelIeHus 3ajay;

cBOOOJIHO ONEpHpOBaTh MOHATUSAMM: MEpBas U BTOpas MPOU3BOJHBIC (DYHKLUH, KacaTellbHas K
rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIO3ULIUH IBYX (DYHKIHH, 3HATh
MIPOU3BO/IHBIE AIIEMEHTAPHBIX (DYHKIUH;

UCIOJb30BaTh T€OMETPUUYECKHIA U (PU3UUECKUI CMBICT MPOU3BOJHOM ISl pellIeHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOKECTBAMH;



HCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN anmapaTr i OINUCAHUS PEAJbHBIX IPOLUECCOB U
SIBJICHUU, TIPY PELICHUH 3a/1a4 U3 APYTUX YUCOHBIX MPEIMETOB;

CBOOOJHO OIEPHPOBATH MOHSATHSAMU: OIPEICICHHE, TEOpeMa, ypaBHEHUE-CIICJICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00BEKTa, J0Ka3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHUSI U HEPABEHCTBA.

K koniry o6yuyenus 811 kiacce 00ydaroniuiics IOTyIUT CIEAYIONINE MPEIMETHBIC PE3YIbTATHI TIO
OTIIEBHBIM TEMaM paboueill mporpamMMmbl y4eOHOTO Kypca «Anredpa W Havajla MaTeMaTHYECKOTO
aHaJIN3ay:

Yucaa v BbIYUCIEHUS:

CBOOOJHO OIEPUPOBATH MOHATHSAMH: HATYpaJIbHOE W IIEJIOC YKCIIO, MHOXKECTBA HATYPAIbHBIX U
LETBIX YUCEJI, UCTIOIB30BaTh NMpu3Haku aenumoctu nensix yucen, HOJl u HOK natypanbHBIX yncen
JUISL pEUIEHUs 3a]]a4, TPUMEHATh anropuT™ EBKINa;

CBOOOJHO OIEPHPOBATH TOHATHEM OCTaTKa IO MOJYJIIO, 3alMChIBaTh HATYypaIbHBIC 4YHCIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIIEHUS;

CBOOOJIHO OTIEPUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCJIO M MHOXECTBO KOMIUIEKCHBIX YHUCEN,
MPEACTABIIATh, KOMILUIEKCHBIC YHCIIAa B aJireéOpandeckol M TPUTOHOMETPUYECKON (OopMe, BBITOTHITH
apupMeTHYECKUE OTepaIlii ¢ HUIMU U N300pakaTh HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh TOHATHAMU: HUPPALMOHAIBHBIC, TMMOKa3aTeIbHbIE U JOTrapuMUUYECKUE
HEpPAaBEHCTBA, HAXOIUTh UX PEIICHUS C TOMOIILIO PABHOCUIIBHBIX NIEPEXOJIOB;

OCYIIIECTBJISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJTHO OTIEPHPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITH HEOOXOAMMBIC
(hopMyIBI IS PEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

CBOOOJIHO OMEpUPOBATh MOHATHUSMU: CHCTEMa M COBOKYITHOCTh ypPaBHEHHUN W HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI U CHUCTEMbBI-CIECICTBUS, HAXOIUTh PEIIEHUS CHUCTEMBI M COBOKYIHOCTEH
paIrMoHAIBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEeIbHBIX U JJOTapu(hMUUECKUX YPABHCHHUN 1 HEPABCHCTB;

pemarb  palMoOHaJbHEIE, HppanoHaabHbIE, noka3aTelIbHEIE, norapu(pMHUIECKHE u
TPUTOHOMETPUUYECKUE YPABHEHUSI U HEPABEHCTBA, COJICPKAIUE MOIYJIM U TTapaMEeTPhI;

MPUMEHATHh TpadUdecKue METOAbl JJIA PEIICHUS YpaBHEHWM M HEPABEHCTB, a TaKKe 3a/ad C
rapameTpamus;

MOJISTMPOBATh peajbHBbIC CHUTYAIllMd Ha SI3bIKE aareOphl, COCTABIIATH BBIPAXKEHUS, yPaBHCHHS,
HEpaBEHCTBA M MX CHUCTEMbl II0 YCIOBHUIO 3aJayd, MHCCIECNOBaTh MOCTPOCHHbIE MOJEIU C
WCIIOJIb30BaHUEM armapara aireopbl, HHTEPIPETUPOBATH MOJYICHHBIN PE3yJIbTaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH TpadUKH KOMIO3UIMHA (PYHKIIMI C TMTOMOIIBIO AJIEMEHTAPHOTO HUCCIEAOBAHUS U CBOWCTB
KOMIIO3HUIUH ABYX (YHKIIHA;

CTPOUTH FEOMETPHUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOU MJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUECKUX (PYHKIIUN;

MPUMEHATHh PYHKIUU AJI1 MOJACTHUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOILIECCOB.

Haugaja MmaTeMaTHUeCKOro aHAJIH3a:

MCIO0JIb30BATh MTPOU3BOIHYIO IS UCCIeI0BaHUs (YHKIIMH HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEe U HAUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIOJIb30BATh MPOU3BOJHYIO AJI HAXOXKACHHS HAWIYYIIErO PEIICHHs B MPHUKIAJHBIX, B TOM
YUCe COUMAIBHO-DKOHOMUYECKHUX, 3aJayax, Js OIPEIEJICHUs CKOPOCTM M YCKOPEHHUs Ipoliecca,
3aJJaHHOTO (POPMYIION MK rpaPUKOM;

CBOOOJHO OMEpUPOBATh TMOHATUSAMU: TepBOOOpa3Has, ONpeAeNEHHBIH WHTErpall, HaXOJIUTh
nepBoOOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTErpal 1o Gopmyne Hetorona-JleitOnuna;

HAXOJHUTh IUIOMAAN IIIOCKUX (UTYpP U 0OBEMBI TEN C TOMOIIBIO0 HHTETpala;

AMETh MPEACTABIEHUE O MAaTeMaTUYEeCKOM MOJECIMPOBAHUM HA MPUMEPE COCTABICHUSA
g depeHInanbHbIX YpaBHEHHI,

pemarh TpHUKIATHBIe 3a7add, B TOM UHCJIE COIMAIBbHO-KOHOMHYECKOTO M (hU3MYEeCKOro
XapakTepa, CpeICTBAMHU MAaTEMATUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Konuuecmeouacos Onexmponnvie (ugposwie)
No Haumenosanue pazoenos u mem npozpammol Beezo Konmponsnwvie | Ipakmuueckue oBpazosam. pecypeut
padomut pabomul
1 | TpuroHomeTpuyecKue BbIPAXKEHUS U yPaBHEHUS 22 2
9 MHO3K€eCTBO AEHCTBUTENBHBIX Uncell. MHOrowieHsl. ParimonanpHbie 24 1
ypaBHEHUs U HepaBeHCTBA. CUCTEMBUTMHEHHBIXYPaBHEHU I
3 | Oynknun u rpadukn. CrenenHas QyHKIHS ¢ [ETBIM TTOKa3aTeIieM 12 1
4 Apudmernueckuil KOpeHb N-0OW CTENEHHU. 15 1
HppaumnonansHbleypaBHEHUS
5 | [lokazarenpHaspynkuus. [lokazareabHbleypaBHEHUS 10 1
6 | Jlorapupmuueckaspyukius. JlorapupmudeckrueypaBHEHHUs 18 1
7 | TlocmenoBaTeNbHOCTH U TIPOTPECCUH 10 1
8 | HenpepwiBubiedynkiuu. [IponsBogHas 20 1
9 | TloBTOpenue, 0000IMIEHNE, CUCTEMATH3AIU3HAHUI 5 1
OBIIEE KOJIHYECTBO YACOB 11O IIPOI'PAMME 136 10 0
11 kanace
Koauuecmeouacoes Inekmponnvte
Ne Haumenosanuepazoenos u memnpozpammut Beeso Konmpononvie | Ilpakmuueckue (uughposwie) oopazosam.
paoomut paodoomol pecypcol

UccnenoBanue GyHKIUN ¢ TOMOIIBIO POU3BOAHOM 22 1

[TepBooOpa3zHas 1 HHTETpaAT 12 1
3 I'paduku TpuroHoMerpudeckux GyHkuid. TpUroHoMeTpudecKue 14 1

HEpaBEHCTBA
4 HppatmonansHble, MoKazaTelbHbIE U TOTaprUPMHUECKHe 24 1

HEpaBEHCTBA
5 KomnnekcHbieuncina 10 1




HarypanbsHble u nensieuncia

10

CucreMsl PalluOHAJIIBHBIX, UPPAIUOHAIIBHBIX ITOKA3aTCIIbHBIX U

o 12

norapuMUYECKUX YpaBHCHHMA
3ajauu ¢ mapameTpamMu 16
[ToBTOpenue, 0600IIEHNE, CHCTEMATU3AIUA3HAHUM 16
OBIEE KOJIHYECTBO YACOB I10 IIPOI' PAMME 136




IloypouHoe niianHupoBanue YpoKoB ajare0pnl (yriry0/1eHHbIH YPOBEHb)

10 knacc
Konuuecmeouacoe Inekmponnvteyupo
Ne Temaypoka Beeco Konmppa | Ilpakm. ﬂan:zz:y e ébleobpazoeam.pecyp
oomul padbomul cobl

TpuronomMerpuyeckne BoIpaKeHusi 1 YPaBHEHHsI 22

1 CuHHYC, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc ¥ KOTAHT'€HC YUCIOBOTO apryMeHTa

3 ApKCHHYC, apKKOCHHYC M apKTaHTE€HC YHCIOBOI'O apryMeHTa

4 Tpuronomerpudeckasi OKpYKHOCTb, OIpe/eNIeHHE TPUTOHOMETPUIECKIX (QYHKIIUH 1
YHCIIOBOTO apryMeHTa

5 OCHOBHBIETPUTOHOMETPHIECKHETOKIECTBA 1

6 DopMyIbLIBOHOT Oy 1

7 DOpMYJIBITOHUKEHUACTENEHN 1

8 DopMyITBITIOIIOBUHHOTOYTIIa 1

9 DopMyIIBICYMMBIAPIYMEHTOB 1

10 DopMyITBEICYMMBI() YHKITHIA 1

11 DopMyITBITPON3BEACHUSIPYHKITHIH 1

12 [TpeoOpazoBaHre TPUTOHOMETPHUIECCKIX BRIPAKEHUH C TTIOMOTIBIO (hOpMYIT 1

13 Koumponvnas paboma Ne9 no meme « Tpuzonomempuuecxkue 6oiparyceHusny 1 1

14 PemenneypaBHEHHMICOSX = a 1

15 PemenneypaBHeHUSSINX = a 1

16 Pemenne ypaBHenuit tgx = a, Ctgx = a 1

17 MeropazameHbITIepeMeHHON 1

18 YpaBHEHUs, CBOSIINECS K KBaJPATHBIM YPaBHEHHSIM 1

19 MeroapasnoxeHHSTHAMHOKHATEIN 1

20 OmHOPOHBIETPUTOHOMETPUIECKHEYPaBHEHHUS 1

21 PermenneTpuronoMeTpuaecKuXypaBHEHHH 1

22 Konmponwvnasa paooma Nelno meme «Tpuzonomempuueckue Ypaguenun, 1 1
MHo:kecTBO JelCTBUTEIbHBIX YHce]. MHOrowiensl. PannoHajJbHble YPABHEHHA U 24
HepaBeHCcTBA. CHcTeMbl JHHEHHBIX YPABHEHHUI

23 MHOXeCTBO, Onepanyy HaJl MHOXKECTBAMH U X CBOMCTBA 1

24 JuarpammeiOiinepa - Benna 1




Konuuecmesouacos Dnexmponunvieyudpo
No Temaypoka Beezo Konmppa | Ilpakm. ﬂan:zzl;'y e evleodpazoseam.pecyp
oomul pabomul col
25 [TpuMeHeHue TeopeTUKO-MHOKECTBEHHOI0 anmnapaTa Juls peleHus 3a1a4 1
26 PanmonanbHibie uncina. OOBIKHOBEHHBIC U JIECATUUHBIC Ipoou. [TporieHThI. 1
27 BeckoHeuHbIeneproany eCKueipoou 1
28 [TpumeHenue npobel U MPOIICHTOB JUTsl PEIlICHHS MPUKIIAIHBIX 3a1a4 1
29 JlelicTBUTEIEHBICUNCITA 1
30 PanronaibHbIe M HPPALIMOHATIBHBICUHCIIA 1
31 Apudmernyeckre onepanny ¢ JeHCTBUTEILHBIMU YHCIaAMH 1
32 Mojyib IeHCTBUTEIBLHOTO YKCIIa U €r0 CBOWCTBA 1
33 [TpuOIMKEHHBICBBIYMCIICHHS, IPABUIIAOKPYTIICHUS 1
34 IIpuknKa 1 OLleHKa pe3ysibTaTa BbIUMCICHUI 1
35 OCHOBHBIE METOJIBI PELIEHUS LIENbIX YPaBHEHUI 1
36 OCHOBHBIE METOJIbI PENICHUs! JIPOOHO-PAIIMOHATILHBIX YPaBHEHHH 1
37 OCHOBHBIC METOJIBI PEIICHUS TENBIX M APOOHO-pAITMOHATHHBIX HEPABEHCTB 1
38 MHorousieHbl 0T OJTHOM nepeMeHHoN. Jlelenre MHOro4ujieHa Ha MHOTOUJIEH C OCTaTKOM 1
39 Teopemabesy 1
40 MHoro4ieHsl ¢ HeabMu ko3 durrentamu. Teopema Bruera 1
41 MaTpuilacucTeMbITHHEHHBIXYPaBHEHU 1
42 OnpenenuTeh MAaTPHUITEI 2%X2, €r0 TEOMETPUICCKUN CMBICIT U CBOMCTBA 1
43 Brrunciienre3sHaueHusIOnpeIeTUTENS 1
44 [IpumeHeHue onpenenuTens s PEIIeHNs CUCTEMbI IMHEWHBIX ypaBHEHHH 1
45 Permenvie nmpuKkia HpIX 33129 ¢ TOMOIIBIO CHCTEMBI TMHEWHBIX YpaBHEHHH 1
Konmponwvuaa pavoma Ne2 no meme ««Payuonanvnvle ypasnenus u HepageHcmaad.
46 Cucmemul 1unennvIx ypasuenuit. Mnoscecmeo oeiicmeumenvHuix uucel. 1 1
Mnozounenwvry
@Oyukuun 1 rpadgukn. CreneHHasiPyHKIMS € HeJbIMIIOKA3aTeaeM 12
47 Crioco0s! 3ananust pynkimu. Bzanmuo obpatasie Gynkumnn. KoMnosunusadyHkuuii. 1
48 I'padux pynkumu. DnemeHTapHble Mpeodpa3oBaHusi rpapUKOB (HYHKIHMHA 1
49 Ob6nacTh onpeneneHusi 1 MHOKECTBO 3HaUYCHUH (PYHKIINH 1
50 Hymudyakumu. IIpoMexyTKH3HaKOOCTOsIHCTBA 1
51 UYérnsle u HeuéTHbIe QyHKIMH. [leproanueckue GpyHkumnn 1




Konuuecmesouacos Dnexmponunvieyudpo
No Temaypoka Beezo Konmppa | Ilpakm. ﬂan:zzl;'y e evleodpazoseam.pecyp
oomul pabomul col

52 [TpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI (DYHKITHH 1

53 Haubonbiiee 1 HanMeHblee 3HaUeHHE HYHKIIUN HA POMEKYTKE 1

54 Jluneitnas u kBagpaTUuHas QyHKIHMU. DIEeMEHTapHOE UCCIIENOBAHNE H TPaQUKU 1
(GyHKIMI

55 JpobHo-nuHeliHas QyHKIMU. DIeMeHTapHoe UCClieIoBaHne U TpaduK dTHX QyHKIUN 1

56 Crenenb ¢ 1enbIM nokasarenem. bunom HeioToHa 1

o7 CrenenHas QyHKIMS C HATYPAIBHBIM U LIENBIM TToKa3ateneM. E€cBoiicTBa u rpaduk 1

58 Konumponvuasn paboma Ne3 no meme « Dynxyuu u zpaguxuy 1 1
Apudmerndeckuii KopeHb N-ou crenenu. MppanuoHajbHble YpPaBHEHHS 15

59 Apudmerndecknii KOpeHb HATypaJIbHOW CTENEHH U €ro CBOICTBA 1

60 [TpeobOpa3oBaHs YHCIOBBIX BRIPAKEHHI, COIEPKAIIIX CTEIEHU 1

61 BbiHeceHre MHOKUTESI M3-T10]] 3HaKa KOpHs. BHeceHne MHOXKHTEIIS IO/l 3HAK KOPHSI 1

62 CokpaleHueapooei, coaepKaliuxpauKaibl 1

63 IIpeobpazoBaHuEHPPALIOHAILHBIXBBIPAKEHU I 1

64 IToBTOpeHue o TeMe « ApudMeTHIeCKUi KOpEeHb N-HOM CTEIICHM 1

65 HpparmonansHbIcypaBHEHUS 1

66 O06J1acTh IOMYCTUMBIX 3HAYCHUH HPPAMOHAIBHOTO YPABHCHHS 1

67 OCHOBHBIE METOIBI PENICHNS HPPAITMOHATIHHBIX YPaBHEHUH 1

68 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUHN HPPALlMOHAIBHBIX YPAaBHEHUH 1

69 AJTOpUTMPEIICHUSUPPALIMOHAIbHBIXYPABHEHU I 1

70 PemenvenppanmonaibHBIXypaBHEHU I 1

71 CsoiicTBa 1 rpadvK KOpHS N-0i cTeneHn Kak (yHKIUHA 00OpaTHOW CTETIEHHU C 1
HaTypaJbHBIM IIOKA3aTeNIeM

72 [ToBropenue no teme «MppanyoHajibHble ypaBHEHUS 1

73 Konmponvnaa paooma Ned no meme «Ceoiicmea u cpagpux Kopusa n-oii cmenenu. 1 1
Hppayuonansvhsle ypasneHus»
Iloxka3aTeabHas pyHkuus. [lokazaTeabHble YPABHEHUS 10

74 CreneHs ¢ pallMOHAIBHBIM TTOKa3aTeseM U e€ CBOKcTBa 1

75 Iloka3zarenpHast pyHKIMSI, €€ CBOMCTBA U rpaduk 1

76 HcnonpzoBanue rpaduxa GyHKIUN U151 PElICHHUs YpaBHEHUH 1




Konuuecmesouacos Dnexmponunvieyudpo
No Temaypoka Beezo Konmppa | Ilpakm. ﬂa”:Zny e evleodpazoseam.pecyp
oomul pabomul col
77 [TokazaTenpHbIeypaBHEHUS 1
78 OCHOBHBIE METOJIbI PEIICHHMSI IOKA3aTEIbHBIX YPaBHECHHI 1
79 [TpuBenenmne obenx yacTell ypaBHEHHsI K OTHOMY OCHOBaHHUIO 1
80 BriHeceHue 0011ero MHOXHUTEIS 38 CKOOKY 1
81 Metoj1 3aMeHbI IEPEMEHHOM B MOKA3aTEIbHBIX YPaBHEHHUSX 1
82 MeTo/0uWIeHHOT O/1e1 CHH S 1
83 Konumponvuasn paboma N5 no meme «llokazamenvnas pynkyus. Illokazamenvnsie 1 1
YpasHeHus»
Jlorapupmuyeckas ¢pynkuus. Jlorapupmuyeckue ypaBHeHHUs1 18
84 Jlorapugwm yucia. 1
OCHOBHBIE METOJIbI PEIICHUS JIOTAPU(PMHUUECKAX YPaBHEHUH.
85 CpoiicTBanorapuhma 1
86 JecsatnynbienorapuMbl 1
87 HarypanbHbienorapudmbl 1
88 [IpeoOpazoBaHUEBBIPAIKEHUI, COMEPKAIIUXIOrapH(PMbI 1
89 Jlorapudmuueckas GpyHkius, e€ cBoiicTBa U rpapuk 1
90 Hcnons3oBanue rpaduka GYHKIUH IS PEIICHHS YpaBHEHUIH 1
91 QDyHKIIMOHATFHO-Tpa()UIECKN METO ] pEIIeHUS] YpaBHEHUH 1
92 Konmponvnas paooma Ne6 no meme «/locapugpmuueckasn pynxuyus» 1 1
93 JlorapudmuueckueypaBHEHUS 1
94 PaBHOCHITEHBIE TIEPEXOBI B PEHICHUH JIOTApU(PMUIECKUX YpaBHEHUH 1
95 Pemenvie ypaBHeHMIA 110 OnpeeNeHHIo JIorapudma 1
96 MeToAnoTeHIMPOBAHMS 1
97 MertoaBBeIeHNTHOBONTIEpEMEHHON 1
98 MerommorapupMupoBaHus 1
99 [lepexo K HOBOMYOCHOBaHHIO 1
100 | PemenmenorapudmudecKuxypaBHEHUH 1
101 | Konmponvnasa paboma Nl no meme «/lozapupmuueckue ypasnenusn» 1 1
IlociienoBaTeIbHOCTH H IPOTPECCHH 10
102 ITocienoBaTenIbHOCTH, CLIOCOOBI3aJaHUAIIOCIE0BATEILHOCTEN 1




Konuuecmesouacos Jamausyue Dnexmponunvieyudpo
No Temaypoka Beezo Konmppa | Ilpakm. nuﬂy evleodpazoseam.pecyp
oomul pabomul col
103 MeroaMaTeMaTHYeCKONMHIYKITUU 1
104 | MoHOTOHHBIE M OrPaHUYCHHBICIOCIIECIOBATEIBHOCTH 1
105 | Apudmernyeckas U reOMeTPUIECKASIIIPOrPECCHH 1
106 | beckoHeuHOYOBIBAIOIIASTEOMETPHYECKAATTPOTPECCHSI 1
107 | Cymma OeckoHEYHO yOBIBAIOIIEH T€OMETPUUCCKOM MPOrPECCHH 1
108 | JIuneliHblii 1 SKCIIOHSHIIMAIBHBIN pocT. Huco e 1
109 | ®dopmynacaoxKHBIXIIPOIICHTOB 1
110 Hcnonb30BaHKe Nporpeccuu JJisl pelieHrs peajibHbIX 3aJ1ayd MPUKJIIATHOTO Xapakrepa 1
111 | Koumponsnas paboma Ne8 no meme «Illocredosamenvrocmu u npozpeccuu) 1
HenpepoiBabledynknun. IlpousBognas 20
112 | HenpepsiBHbIC (GYHKIIMU B UX cBOMCTBA. Touka pa3pbiBa 1
113 | AcumrtoTsl rpadukoB ¢yHKIMi. CBoiicTBa QYHKIHI HEMPEPHIBHBIX HA OTPE3KE 1
114 | Meroa WHTEPBAJIOB JIJIsI PEIICHUS HEPABECHCTB 1
115 | IlpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIHIA IS peIIeHus 3a1ad 1
116 | IlepBas u BTOpast NPOU3BOIHBIC (DYHKIIMH 1
117 | Onpexnenenrie, reOMETPUUECCKUN U HU3HICCKUN CMBICI TPOU3BOIHOM 1
118 | AnropuTMHAaXO0KICHUSIIPOU3BOIHON 1
119 | ®opmynsiauddepeHITupoBaHHS 1
120 | [IpousBogHASCTEIEHHONPYHKITHH 1
121 | [Ipou3BoHBICITEMEHTAPHBIX D YHKINH 1
122 | BeruncneHnenpon3BOAHBIXAJIEMeHTAPHBIX (D YHKITHHA 1
123 | [Ipon3BomHasICyMMBIQYHKITHHA 1
124 | IIpon3BomHasATIpon3BeIeHUSA(DYHKITHHA 1
125 | [IpousBomHasgacTHOTO)YHKINH 1
126 [Tpon3BoHASKOMITO3UITMU(DYHKITHH 1
127 [loHsATHE M BRIYHMCIICHHE TPONU3BOIHON N-TO MOpsiIKa 1
128 | AnddepennmpoBaHneciokHONDYHKITHHA 1
129 | YpaBHeHnue kacatenbHOH K rpaduky GyHKIMH 1
130 | YpaBHenue kacarenbHO K rpaduky GpyHKIMN 1
131 | Koumponvnasn paboma Ne9 no meme «Henpepwvienvie gpynxyuu. Ipouzsoonany 1 1




Konuuecmeouacos Dnexmponnsieyuppo
Hamau3zyue
No Temaypoka Konmppa | Ilpakm. evleodpazoseam.pecyp
Bcezo HUsn
oomul pabomul col
132 [ToBTOpeHue, 0000IeHNE, CHCTEeMaTH3alus 3HaHUH: ""Y paBHEeHUs " 1
133 [ToBTOpeHue, 0000IIEeHNE, CUCTEeMaTH3alus 3HaHuk: "OyHKIun" 1
134 | UroroBasikoHTpoJbHasipaboTa 1 1
135 | UroroBaskoHTpolbHAsIpaboTa 1
136 [ToBTOpeHue, 0000IIEeHNE, CUCTEeMAaTH3AIMSI3HAHHUI 1
OBIIEE KOJTHYECTBO YACOB 110 IIPOI' PAMME 136 9 0




11 kiaace

Konuuecmeouacos Dnexmponnvie
Hamau3zyue
No Temaypoka Beezo Konmpp | Ilpaxm. nus uugposvie
abomsl | pabomuwl odpazoeam. pecypcul
HccaenoBanne pyHKIMiA ¢ MOMONILI0 MPOU3BOIHOM 24
1 [ToBTopenune. PopmynsianddepeHIupoBaHus 1
2 [IpaBuiamuddepenmpoBanus 1
3 [TpuMeHeHue MPOU3BOAHON K UCCIICNOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
4 [TpuMeHeHUE MPOU3BOAHON K HCCIIEIOBAHUIO ()YHKIIMI Ha KCTPEMYMBI 1
8 JKCTpeMyMBIQYHKIIUU 1
6 BpruncieHneskcTpeMyMoBOYHKIIMU 1
7 [TpuMeHeHUe TPOU3BOAHON IS IOKA3aTENbCTBA TOXKICCTB M HEPABEHCTB 1
8 [ocTpoenunerpadukoBPyHKITHIHA 1
9 HccnenoBanne gpyHkmu 1 nmocrpoenue rpaduka GyHkumun 1
10 Cps13b MeKIY TpaduKkoM QYHKIHUU ¥ rpadUKOM €€ IPOU3BOIHOM 1
11 HauGonpliiee 1 HaMMEHbIIICe 3HaUCHHST PYHKIIMK Ha MPOMEKYTKE 1
12 3ajaun Ha OTHICKAHKE HANOOJIBIINX M HAMMEHBIINX 3HAYCHUH BETMIUH 1
13 Pemenre 3aa4 Ha HaX0XKAEHNE HAMOOJBIINX M HAUMEHBIITNX 3HAYEHUI 1
14 [IprmeHenne npon3BOAHON K MCCIETOBAHUIO (DYHKIHH 1
15 [IprmeHenne Mpon3BOAHON ISl HAXOXKISHHS HAWTYUIIEro peleHus B IPUKIIaJHbIX 3aJa9aX 1
16 [TpuMenenne mMpoON3BOAHON B PEIICHIH 3a1a4 1
17 [Ipumenenue MPOM3BOAHON IS HAXOXKACHUS HATYYIIEro PEIIeHUs ISl ONpe/IeIIeHuUs 1
CKOPOCTH TpoIiecca, 3aJJaHHOTO POPMYIIOi WK TpadhuKoM
18 [IpumeHeHue MPON3BOAHON ISl HAXOXKICHHUS HAWIYUIIETO PEIeHUs s OIpeesIeHuUs 1
YCKOpEHW:I ImpoIiecca, 3aaHHoro opMyIoi uin rpadpukom
19 Komnozunmsipyaknmit
20 ['eomerpudeckne 00pa3sl ypaBHEHUI HA KOOPIWHATHON TIOCKOCTH
21 [loBTopenue no Teme «lccinenoBanue GPyHKINH C MOMOIIBIO TPOU3BOIHOMN
22 Konmponvnasa paooma Ne 1 no meme «HMccnedosanue Qynkyuii ¢ nomouipbio 1 1
HPOU3800HOIL)
IlepBooOpa3Hasi M HHTErpaja 12
23 [lepBooOpa3znas
24 OCHOBHOECBOICTBOITEPBOOOPA3HBIX 1
25 [lepBooOpa3HbIedIEMEHTAPHBIX () YHKITHIA 1




Konuuecmeouacos Dnexmponnvie
Hamau3zyue
No Temaypoka Beezo Konmpp | Ilpaxm. Hus uugposvie
aoomol paﬁombl 06pa3oeam. pecypcot
26 [TpaBHIaHax 0K AEHUAIEPBOOOPAZHBIX 1
27 Wnterpain. ['eoMmerpruyeckuiicMpICIHHTErpajia 1
28 Brruncienue onpenenéHaoro uHTerpaia no gopmyne Hetorona-JlelioHuia 1
29 [IpuMeHeHue nHTerpaia Ui HaXOXKJCHHUS IIONIaeH TIOCKUX QUTyp 1
30 [TpuMeHeHue HHTErpaa [jisl HAXOKIACHUS] 00bEMOB T€OMETPHYECKUX Tel 1
31 [Tpumepbipenenniiand dhepeHnaabHbIXypaBHEHHH 1
30 MaTeMaTI/queCKoe MOJISTUPOBAHHE PEabHBIX MIPOIIECCOB C MOMOIIBIO T depeHITnaTbHBIX 1
ypaBHEHUH
33 [ToeTopenue o teme «IleppooOpa3Hasi U HHTETPaID)
34 | Konmponsnas pavoma Ne 2no meme «Ilepsoodpaznas u unmezpay 1 1
I'paduxu Tpuronomerpuyeckux pynkumuii. TpuronomMmerpuyeckue HepaBeHCTBA 14
35 Tpuronomerpuueckue GyHKIUN, KX CBOWCTBA U rpaduku 1
36 CpoiicTBa 1 rpaduk QYHKITUH Y = COSX 1
37 CaoiictBa 1 rpaduk QyHKIHH Y = SinX 1
38 I'padukudyHkimi y = tgx, y = ctgx 1
39 OT160op KOpHEil TPUTOHOMETPHUYECKUX YPaBHEHHH C MOMOIIBIO rpaduka 1
40 OT160p KOpHEH TPUTOHOMETPUUYECKIX YpaBHEHHI MeToIoM mepedopa 1
41 OT160p KOpHEH TPUTOHOMETPHUUYECKIX YPaBHEHHH IBOMHBIM HEPaBEHCTBOM 1
42 OT160p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHHH C ITOMOIIBI0 TPUTOHOMETPHUIECKOI 1
OKPYXHOCTH
43 TpuronoMmerpryecKreHepaBEHCTBA 1
44 MeroppIpeneHneTPUTr OHOMETPUIECKIXHEPABEHCTB 1
45 PermenneTpuronoMeTprHueCKUXHEPABEHCTB 1
46 PermennerpuronoMeTpuaecKUXHEpaBEHCTBrpadUIecKn 1
47 [ToBTopenue no teme «I"paduku TPUrOHOMETPUUECKHX (HDYHKIIHH. 1
TpUroHoOMeTpruvIeCKUECHEPABEHCTBA
48 Konmponwvuaa pavoma Ne 3no meme «I pagpuxku mpuzonomempuueckux gyynxuyuil. 1 1
Tpuzonomempuueckue HepaseHcmeay
HppanunonanbHble, NOKa3aTeJbHBIE U JIOTapu(hMUYECKHe HEPABEHCTBA 24
49 [IpocrelimmenokazarenbHbICHEPABEHCTBA 1
50 CBezieHNe MTOKA3aTeIbHOIO HEPABEHCTBA K IPOCTEHIIEMY 1




Konuuecmeouacos Dnexmponnvie
Hamau3zyue
No Temaypoka Beezo Koumpp | Ipaxm. s uugposwie
abomsl | pabomwl odpazoeam. pecypcul

51 MeTo1BBEICHUSIHOBOUTIEpEMEHH 01 1
52 Pa3noxxeHueHaMHOKHUTEIN 1
53 CBezieHNe K paBHOCHIIBHOWCOBOKYITHOCTH 1
54 MeroapalmoHaau3aniy (3aMeHaMHOXHUTEIICH ) 1
55 I'paduueckre MeTObI PEHICHHS TOKAa3aTENbHBIX YPaBHEHUH 1 HEPAaBEHCTB 1
56 [TpocTeiinmenorapupMUUecKueHepaBeHCTBA 1
57 JlorapupMuyeckre HepaBeHCTBA, CBOSIIUECS K MPOCTEHIINM 1
58 Mero/13aMeHbITTepeMeHHOM 1
59 JlorapudmMuueckue HEpaBEHCTBA, CBOJISIITHECS K PAIIOHAEHBIM 1
60 Jlorapudmuyeckre HepaBeHCTBA, CoJlepKaIlyie IEpEMEHHYIO0 B OCHOBaHUHM Jiorapudma 1
61 MeToarHTEepBaIOB 1
62 I'paduyeckuii METO peIIeHHs JIOrapu(pMHUIESCKUX YPaBHCHUN U HEPABCHCTB 1
63 WppanmoHaabHbICHEPaBEHCTBACTAH IAPTHOMOBU /1A 1
64 Merton epexona K paBHOCHILHOM CHCTEME 1
65 JpobHo-uppanroHaI,HBICHEPaBEHCTBA 1
66 MeroazaMeHbIIepeMeHHOR 1
67 HpparmmonansHbIcHEpaBEHCTBACMEIAHHOTOTHITA 1
68 WppanmoHaabHbIeIOrapuGMHUCCKHCHEPABEHCTBA 1
69 Y MHOKEHHEHACONPSHKEHHOES 1
70 MeroauHTEpBaIOB 1
71 I'padmyecknii MeTo] penIeHus: HppaoOHAIBHBIX YpaBHEHNH 1 HEPABEHCTB 1
72 Konmponvnas paboma Ne 4 no meme «Hppauuonanwvhvle, nokazamenvhole u 1 1

J102apugmuieckue HepageHcmea,

KomiekcHbleunciia 10
73 [ToHATHEKOMILIEKCHOT OUHCIIa 1
74 Anrebpandeckas (hopMa 3arMcu KOMIDIEKCHOTO YHCIa 1
75 Apudmernyeckre onepany ¢ KOMIZIEKCHBIMH YU CIaMHU 1
76 ApudmMernyeckre onepaniy ¢ KOMIUIEKCHBIMH YHCIIAMU 1
77 Tpuronomerpuyeckas ¢popma 3aIMcH KOMIUIEKCHOT'O YHCIIa 1
78 N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPJAMHATHOM MJIOCKOCTH 1




Konuuecmeouacos Dnexmponnvie
Hamau3zyue
No Temaypoka Beezo Koumpp | Ipaxm. s uugposwie
abomsl | pabomwl odpazoeam. pecypcul

79 dopmynaMyapa 1
80 KopHu N-oii cTeneny u3 KOMIIEKCHOT'O YHCIIa 1
81 [TprMeHeHNEe KOMITJIEKCHBIX YMCeN I pelieHus] GU3nIECKUX U TeOMETPHUECKUX 3a1ad 1
82 Konumponvuasn paboma Ne 5no meme «Komnaexcnole yucaay 1 1

HartypajibHble U eJible YHca 10
83 HarypaJibHbIe U 11e1bIeuncia 1
84 IIprU3HaKAETMMOCTUIIEIIBIXYUCEN 1
85 [TprMeHeHNE TPU3HAKOB JISTUMOCTH TEIIBIX YK CEll 1
86 ITpumenenne HOJI u HOK myis pemenust 3a1ad B IENbIX YUCTAX 1
87 BbrunciieHre 0CTaTKOB 110 MOJYJIFO JUIsl PEHISHUS 3a/1a4 B IIETBIX YHCITax 1
88 [TprMeHeHre 0CTaTKOB 10 MOJIYJIIO JUIs PEIICHUS 3a/1a4 B HEJIbIX YUCIIax 1
89 AnroputmMEBKIHIA 1
90 ITpumenenue anropurma EBkinza uisd perieHus 3a1a4 B LENbIX YHCIaX 1
91 [ToBTopenue 1o teme «HaTypanbHble U TeTIbIe Yrcar 1
92 Konmponovnas paboma Ne 6 no meme «Hamypanvnsie u yenvie uucia» 1 1

CucreMbl palliOHAJIbHBIX, HPPALMOHAJIbHBIX I0KA3aTeJbHbIX U JOTapU(PMHYECKHX 12

YPABHEeHHUI
93 Cucrema ¥ COBOKYITHOCTbYPaBHEHUN 1
94 PaBHOCHIJIBHBIE CHCTEMBI U CHCTEMBI-CIIEACTBUS 1
95 OCHOBHBIE METOJIBI PENICHHsSI CHCTEM PAIlOHATBHBIX YpaBHEHUN 1
96 OCHOBHBIE METOJIBI PEIISHHs COBOKYITHOCTEH pallMOHAIHHBIX YpaBHEHUH 1
97 OmHOPOTHBIECHCTEMBIYPABHEHUH 1
98 OCHOBHBIE METO/Ibl PELICHHUS] CUCTEM UPPALMOHAIBHBIX YPaBHEHUH 1
99 OCHOBHBIE METO/Ibl PELIEHHUS] COBOKYIHOCTEH MppallOHAJIBHBIX YPAaBHEHUH 1
100 | OcHoBHBIE METO/IBI PELICHHUS] CUCTEM IIOKa3aTeNIbHBIX YpaBHEHUI 1
101 | OcHoBHBIE METO/IBI PELIEHUS] COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUN 1
102 | OcHoBHBIE METO/IBI PELIEHUS] CHUCTEM JIOTapU(PMUUIECKUX YpaBHEHHUH 1
103 | OcHoBHBIE METO/IBI PELIEHHUS] COBOKYITHOCTEH JIOrapu(MUUECKUX YPaBHEHHUH 1
104 Konmponvnas paboma Ne 7 no meme «Cucnemsl pauuoHanbHblX, UPPAYUOHATbHBIX 1 1

HOKA3aMeNbHbIX U 102aPUPMUUECKUX YPAGHEHUIL)




Konuuecmeouacos Dnexmponnvie
Hamau3zyue
No Temaypoka Beezo Koumpp | Ipaxm. s uugposwie
abomsl | pabomol odpazoeam. pecypcul
3agaum c napameTpamMu 16
105 | PaumonanbHBICypaBHEHUS C TapaMeTpaMu 1
106 | PanmonanbHBICHEpAaBEHCTBA C apaMeTpaMu 1
107 | PanmoHanbHBIECHCTEMBI C MTapaMeTpaMu 1
108 | MppanmoHaibHbIEypaBHEHHS C TapaMeTpamMu 1
109 | MppanmoHallbHBIHEPABEHCTBA C MApaMeTPaMHU 1
110 | MppannoHa bHBIECHCTEMBI C TapaMeTpaMu 1
111 | Iloka3aTenbHBIEypaBHEHHS C TapaMeTpaMu 1
112 | TokazaTenbHBICHEPABEHCTBA C TApaMETpaMu 1
113 | INoka3aTenbHBIECUCTEMBI C TTApaMETPaMHU 1
114 | JlorapudmuyeckreypaBHEHHS C TapaMeTpamMu 1
115 | JlorapmdmMudecKueHepaBEHCTBA C TapaMeTpaMu 1
116 | JlorapudmudeckrecucTeMbl C IapaMeTpaMu 1
117 | TpuroHOMETpHUIECKUCYPABHEHHS C IIapaMeTPaMH 1
118 | TpuroHoMeTpu4eCKHEHEPABEHCTRA C IIapaMeTpaMu 1
119 | TpHUroHOMETPUUECKUECUCTEMBI C TApaMeTPaAMHK 1
120 | Konmponsuas paboma Ne 8 no meme «3adauu ¢ napamempamu, 1 1
IToBTOpPEHME, 00001IeHHE, CHCTEMATH3ANM S 3HAHUI 16
121 | Apudmerndeckue onepanuu ¢ IeHCTBUTEIbHBIMU YUCIAMU 1
122 | PemennenpobHO-palinOHATBHBIXYPaBHEHU 1
123 | DnemenTapHOe HcceaoBaHNe U rpaduKu QyHKITHIA 1
124 | IlpeoOpa3oBaHUs YHCIOBHIX BEIPAKEHUN, COAECPIKAIINX CTETIEHH U KOPHU 1
125 | PemennenppannoHaIbHBIXYPaBHEHUN 1
126 | OcHoBHBIE METO/IBI PELICHUS TOKA3aTeIbHBIX YPaBHEHHUM 1
127 | PemennenorapudMuuecKnxypaBHEHUI 1
128 | IlpeoOpa3oBaHHETPUTOHOMETPHYECKUXBBIPAKEHU I 1
129 | PemieHueTpUroHOMETPUYECKUXYPABHEHHUH 1
130 | OTOOpKOpPHEUTPUTOHOMETPUYECKUXYPABHEHUI 1
131 | BerunciaeHuenpou3BOIHBIX3IEMEHTAPHBIX(DYHKINI 1
132 | IlpumeHeHne NpOM3BOIHON K UCCIEJOBAHUIO (QYHKIMH 1




Konuuecmeouacos Dnexkmponnsle
Hamau3zyue
No Temaypoka Konmpp | Ilpaxm. uugposvie
Bcezo HuA
abomsl | pabomwl odpazoeam. pecypcul

133 | [IpumeHeHMe HHTErpasIa JUIsl HAXOXKISHHsI TUTOIAACH TIOCKUX (QUTYD 1

134 | IIpomescymounas ammecmayusn. Hmozosas konmponvnas paboma (Ne9) 1 1

135 | Hmozosas konmponvuas paboma (Ne9) 1

136 | AHanu3 pe3ysbTaTOB KOHTPOJIbHOM paboThl. CHCTeMaTH3aAIUs 3HAHHUH 1

OBILIEE KOJTHYECTBO YACOB 110 ITIPOI' PAMME 136 9 0
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