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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kype «Anredpa 1 Hayaa MaTEeMaTHYECKOTO aHAIM3ay SIBIIIETCS OJHUM U3 Haubolee
3HaYMMBIX B TIPOrpaMMe cpenHero oomiero o0Opa3oBaHUs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl H3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IPYTrOi
CTOPOHBI, (POPMUPYET JIOTUIECKOE U a0CTPAKTHOE MBITINICHHE 00YJaIOMIMXCs HAa YPOBHE, HEOOX0AUMOM
IUIL OCBOCHHMS MH(OPMATUKH, OOLIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH W JPYTUX IUCUUIUIMH. B
paMKax JaHHOTO y4eOHOTO Kypca 0Oydarommuecs: OBJIaIeBalOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOM
HAyKH, KOTOpast GOPMYIHUPYET CBOU JIOCTHKEHHS B MATEMaTHYECKOU (opme.

VY4eOHbIii Kypc anreOppl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICITHOTO OBJIAJICHUSI 3aKOHaMU (U3WKH, XUMHH, OHMOJIOTHH, NMOHMMAaHUS OCHOBHBIX TEHICHIUI
pa3BUTHS SKOHOMUKHA M OOIIECTBEHHOW KHM3HH, MO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIOIB30BaTh WX JUIS  JabHEHIIEro
o0Opa3oBaHusl M B TIOBCEAHEBHOW XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU W JIOTHYECKU
CTPOTUMH KOHCTPYKIMSMHU aireOpbl M MaTeMaTW4ecKOro aHalli3a pa3BHBAET YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHHHOCTb, JOKa3bIBaTh YTBEP)KICHUS C TOMOIIBI0 MHIYKIUU U
paccyKnath JIENyKTHBHO, HCIOJB30BaTh OOOOIIEHNEe ¥ KOHKPETHU3alnio, aOCTparupoBaHWe U
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTHIECKOE MBIIIJICHUE.

B xome wu3ydeHms ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHalIn3a
oOydJaromuecs MoJy9aroT HOBBIH OIBIT PEIICHUs MPUKIIAIHBIX 3a/1a4, CAMOCTOSTEIIBHOTO MTOCTPOCHHS
MaTeMaTHYECKUX MOJIENIEH peallbHbIX CUTYAIMi, HHTEPIPETAINU MOTYISHHBIX PEIICHHA, 3HAKOMSITCS
C MpUMepaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B NMPHUPOAE, HAyKe M UCKYCCTBE, C BBLAAIOIINMUCS
MaTeMaTHYeCKUMH OTKPBITHSIMHI U UX aBTOPaMH.

VYueOHbIH Kypc 00J1a1aeT 3HaYUTETbHBIM BOCIIUTATEIbHBIM ITOTEHIINAIOM, KOTOPBIN peaTn3yercs
KaK 4yepe3 y4eOHbBIH MaTepuall, crocoOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gepes crenuuKy yaeOHOH NeaTeNbHOCTH, TpeOyoniel Mpo10/DKUTEIbHON KOHIIEHTPAlud BHUMAHN,
CaMOCTOSITEIEHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 IOJyYEHHBIH pe3yIbTar.

B ocHoBe Mmeromauku oOydeHHs anreOpe M HayajlaM MaTeMaTHYeCKOro aHajiu3a JIKHT
JeATeTbHOCTHBIA NPUHIUI 00y4eHUsI.

B crpykType yueOHOro Kypca «AnreOpa ¥ Hadyaisa MaTeMaTHYeCKOTO AHAJIHM3a» BbBIICICHBI
CIIeTyIOLINEe COJepPIKaTeIbHO-METOANYEeCKUe TMHNUH: «Hucna u BerauciaeHus», « DyHKIuN U rpaduKm»,
«YpaBHEHUs U HepaBeHCTBa», «Hauanma Maremaruyeckoro aHanusza», «MHOXecTBa U Joruka». Bcee
OCHOBHBIE COJICPKATEIILHO-METOJMYECKIE JIMHUN U3y4YaloTCs Ha MPOTSHKEHUU JIBYX JIET OOyYeHHs Ha
YPOBHE CpEHEro o01iero oopa3oBaHms, €CTECTBEHHO JAOTIONHSAS IPYT APYyra U MOCTEIEHHO HACBIIIAsCh
HOBBIMHU TEMaMH W pasaenamu. JlaHHBIA y4eOHBIH Kypc SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY
o0beauHsIET B cebe coJep)KaHHe HECKOIBKMX MaTeMaTHYeCKUX IUCLUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHS, MATEMAaTUYECKUI aHAIN3, TEOPHUS MHOXKECTB, MaTeMaTHYeCKas JIOTHKa u apyrue. [1o
Mepe TOro Kak oOydarolirecs OBJIaJeBalOT Bcé 0oJiee MIMPOKUM MAaTEeMaTHUYECKUM armapaTtoM, Y HUX
MoCJeI0BaTeIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJEIb
peanbHON CUTYaIMH, TPUMEHSTh 3HaHUS, MTOJydeHHbIE IIPU M3YYE€HUHN ydyeOHOTO Kypca, JJIsl peleHus
CaMOCTOSITENIbHO Cc(hOPMYIMpPOBAHHON MaTeMaTHYeCKOW 3ajlaud, a 3aTeM MHTEepIpeTUpOBaTh CBOM
OTBET.

ConepxaTenpHO-MeTOAMUYECKast JTUHHUA «YMcna M BBIYMCICHUS» 3aBepIuaeT (GopMupoBaHHe
HaBBIKOB HCIIOJIb30BaHUs ICHCTBUTENIBHBIX YHCEII, KOTOPOE OBLIIO HAYaTO Ha YpOBHE OCHOBHOT'O O0IIIEro
oOpa3oBanus. Ha ypoBHe cpenHero o0iero oopa3oBanusi 0coboe BHUMaHKE yensercs: GoOpMUPOBAHHIO
HAaBBIKOB PALMOHAIBHBIX BHIYUCICHUH, BKITIOYAIONIUX B €051 HCMIOIB30BAHNE PA3IMUHBIX (POPM 3aInCH



4KClia, YMEHUE JeNIaTh MPUKUIKY, BBIIOIHITH MPUOTMKEHHBIC BBIYUCICHHS, OIEHUBATH YHCIOBBIC
BBIpOKEHUs, paboTaTh C MAaTEMaTHYECKMMH KOHCTAaHTAMH. 3HAKOMBIC OOYYaroIIMMCS MHOKECTBa
HaTypajdbHBIX, IEJIbIX, PALUOHAIBHBIX M JACUCTBUTEIBHBIX 4YHCET JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4YHcCel. B KaXIoM H3 3TUX MHOXECTB pPacCMAaTPUBAIOTCS CBOWCTBEHHBIE €EMY
crienpUIecKue 3a1a4u 1 ONepaIiy: AeTICHUE HAIIeTI0, ONIEPHPOBAHUE OCTATKAMH Ha MHOXKECTBE I1EJIbIX
yuces, 0coOble CBOMCTBA PAIIMOHAIBHBIX U MPPAIIMOHAIIBHBIX YUCEN, apu(PMETHUECKUE OINepaluu, a
TaKKe M3BJICYCHUE KOPHS HATypaJIbHOW CTENEHHM HAa MHOXXECTBE KOMIUIEKCHBIX 4Hcen. biaromaps
MOCJIEI0BATEIILHOMY PACHIUPEHUIO KPyra UCIOJIb3yEeMbIX YMCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX
MPUMEHCHHSI JUIS PEIICHUST PA3JIMIHBIX 33/1a4 (pOopMHUpYyeTCs MPEICTaBICHHE O CIUHCTBE MATEMAaTHKU
KaK HayKHl U €€ pOJIM B MOCTPOCHUHU MOJIEIICH PEeaIbHOTO MHUPA, IUPOKO MCIIOIB3YIOTCSI 0000IIeHrE 1
KOHKPETH3aIIHsL.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTCsl Ha MPOTHKEHUU BCETO OOyUYEHUsI HA YPOBHE
cpenHero o0miero 00pa3oBaHus, MOCKOJIbKY B KaXkJ0M pazzene [IporpaMMbl mpenyCMOTPEHO pelIeHre
COOTBETCTBYIOIINX 3a/1a4. B pe3ynbrare 00ydarommecs: OBiIaIeBatOT Pa3IMYHBIMA METOJAMU PEI CHUS
palMOHAIBHBIX, HPPALMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTAPU(PMUYECKUX M TPUTOHOMETPUUECKUX
ypaBHEHUN, HEPABEHCTB M CHUCTEM, a TAKXKE 3a/a4, COJEpKaluxX napameTpsl. [loydeHHble yMEeHUs
IIUPOKO HCIIOJIB3YIOTCSl TPU HWCCISAOBAaHUM (DYHKITUH C TMOMOINBIO MPOU3BOTHOM, TIPU PpEIICHUH
MPUKJIAHBIX 33719 U 33/1a4 Ha HAX0XKJACHUE HANOOIBIINX M HAUMEHBITUX 3HAaYeHUN QyHKIuu. J[anHas
cojiepKaTebHasl JTUHUSA BKJIIOYAeT B ce0s Takke (GOPMHPOBAHHWE YMEHUM BBITIOJNHATH PACUYETHI 110
dhopmynam, mpeoOpa3oBaHus PANMOHAIBHBIX, UPPAITMOHATHHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHUM,
a TaKKe BBIPAKECHUM, COJEPKAIUX CTENEHU W Jiorapudmel. baarogapst u3ydeHuio anreOpandeckoro
MaTepuaga MPOUCXOIUT JajibHEHIIee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIUICHUS
oOyuatoniuxcs, (GOPMHUPYIOTCS HAaBBIKM JACTYKTUBHBIX PpACCYXACHUU, pabOThl C CHMBOJbHBIMU
dhopmamu, MpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PaBEHCTB U HEPABEHCTB. Anredpa
npeniaraeT 3QpPeKTUBHbIE HHCTPYMEHTHI Ui PEIICHUs MPAKTUYECKUX M €CTeCTBEHHO-HAYYHbIX 3a/1a4,
HarJIs,AHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S13bIKa HAYKH.

CopepxarenpHo-MeToAnuYecKas THHUS «DyHKIUU U rpa@UKu» TECHO MeperieTaeTcst ¢ APYruMu
JUHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 33JaéT IMOCIEA0BATEIbHOCTh HU3YYEHHUS
Matepuana. V3ydyeHue CTENeHHOW, IOKa3aTeIbHOW, JOrapu(MUUYECKOH U TPUTOHOMETPHUYECKHUX
(GyHKIMM, UX CBOMCTB U rpaUKOB, UCTOIb30BaHNE PYHKUUN ISl pEIICHUS 3a/1a4 U3 APYrUX Y4eOHBIX
MPEAMETOB M PEaJbHOM KU3HU TECHO CBSI3aHO KAaK C MaT€MATHUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHeHUN u HepaBeHCTB. [Ipu 3TOoM Oousbllioe BHUMaHHE YJensercs (OpMUPOBAHUIO YMEHUS
BBIpaXKaTh (HOpMylaMu 3aBUCUMOCTH MEXIY Pa3JIMYHBIMH BEIIMYMHAMH, HUCCIEIOBATH MOTyYCHHbBIE
(GyHKIHH, CTPOUTH UX rpaduku. Matepual 3Toii coaepKaTelbHON TMHUN HAlleTICH Ha pa3BUTHE YMEHUN
U HaBBIKOB, MO3BOJISIONIMX BBIPAKATH 3aBUCUMOCTH MEXJAy BEJIUYMHAMHU B pa3Iu4HON opme:
aHaIMTUYeCKOW, rpaduueckoii u  crmoBecHoM. Ero mu3ydeHwe cmocoOCTBYeT — pa3BUTHIO
QITOPUTMUYECKOTO MBILIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO U KOHKPETHU3AIMU, HCIOIb30BAHUIO
AHAJIOTH.

ConepxarenbHass suHHMS «Hauana MareMaTnyeckoro aHanu3a» MO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTHYEeCKHUX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIMHBIX 00yJaomuMCcs, TaK KakK
y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpayKu CIIOKHBIX (DYHKITHI, ONPEaeNaTh UX HaUOOIbIINE U
HAaUMEHBIINE 3HAUCHUS, BEIYUCISITH IIOMAAN GUTYp U 00BEMBI T€J, HAXOJUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas coaepkareiabHas JIMHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTH TMOCTPOECHHS
MaTeMaTHYEeCKUX MOJIEJIEH pealbHbIX CHUTyaluid, IO3BOJSET HAXOJUTh HAWJy4yllee pEIIeHHE B
NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-?PKOHOMHYECKHX, 3a/JayaX. 3HAKOMCTBO C OCHOBamH
MaTeMaTHYeCKOr0 aHaiu3a CHOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (POPMAIBHO-JIOTHYECKOTO H



KpCaTUBHOT'O MBIIIJICHUA, q)OpMI/IpOBaHI/IIO YMGHI/Iﬁ pacro3HaBaTb NPOABJICHUA 3aKOHOB MAaTCMAaTUKU B
HayKe, TEXHUKE U UcKyccTBe. O0yJaroniyecs y3HatoT O BbIIAIOLIUXCS Pe3yJIbTaTax, OJyYeHHbBIX B X0J1€
Pa3BUTHUA MAaTCMAaTUKN KaK HAyKHU, U 06 X aBTOpax.

CO[[ep)KaTCJIBHO-MGTOI[I/I‘-ICCKEISI muHusa «MHOXKeCTBa M JIOTHKa» BKIIIOYACT B 06651 DJIEMCHTHI
TCOpPUHU MHOXCECTB U MaTEeMaTUYECKOM JIOTHKH. TCOpeTI/IKO-MHO)KeCTBeHHLIe MpCACTaBJICHHUA
IMPOHU3BIBAIOT BEChb KYPC IIKOJILHOWM MaTeMaTUKUd U npeajiararoT Hanobosee yHI/IBepcaJIBHI)If/'I SA3BIK,
O6’I)€I[I/IH$IIOHII/H>1 BCC pasaCyibl MATCMATHKHU U eé HpI/IJ'IO)KeHI/If/'I, OHHU CBA3BIBAIOT PA3HbIC MATCMATUYCCKHC
JTMCUUIUIMHBI U UX TPUJIOKEHUS B eAnHOE 11esioe. [109ToMy Ba)KHO AaTh BO3MOKHOCTH 00y4JaromeMycst
IIOHUMATh TCOpeTI/IKO-MHO)KeCTBCHHI)II\/JI SA3BIK COBpeMeHHOfI MaTeéMaTUuKU W HCIIOJb30BATh €ro IJIsd
BBIPAKCHHA CBOUX MBICJIEH. I[pyFI/IM BAXXHBIM IIPU3HAKOM MATCMATHKU KaK HAYKWU CICAYCT NPU3HATH
CBOWMCTBEHHYIO €{ CTpPOTOCTh OOOCHOBAaHWI W CJEIOBaHHME OMPENCNEHHBIM IPAaBHJIAM IOCTPOCHHS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJEMEHTAMH MaTeMaTHYeCKOH JIOTUKU CIOCOOCTBYET pPa3BUTHIO
JIOTUYCCKOI'O MBIIJIICHUSA 06yqafom1/1x05[, MO3BOIET UM CTPOUTH CBOM PACCYKICHUA Ha OCHOBC
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIJICHHUSL.

B yuebHoM kypce «AnreOpa M Hadajga MAaTeMaTHYECKOrO aHAINW3a» HPUCYTCTBYIOT OCHOBBI
MaTEMaTUYCCKOTO MOJCIIMPOBAHUS, KOTOPLIC IPHU3BAHLI CIIOCOOCTBOBATH q)OpMHpOBaHI/IIO HAaBBIKOB
MOCTPOSHHSI MOJIETIeH peallbHBIX CUTYaIlil, MCCIEIOBAaHUS ATUX MOJENEH C IMOMOIIBIO ammapara
anreOppl ¥ MaTeMaTUYECKOro aHalli3a, WHTEpHpeTalliy MOJIYYEHHBIX pe3ylbTaToB. Takue 3alaHus
BIUIETCHBI B KXl M3 PA3/EIOB MPOTPAMMBI, TOCKOJIBKY BECh MaTepHal y4eOHOTO Kypca IHPOKO
HCIIOJIB3YCTCA i1 PCIICHUA NPUKIIAJHBIX 3aaad. HpI/I PEHICHUN PCAIBHBIX MPAKTHYCCKUX 3aaad
oOyJaromuecsi ~ pa3BHBAIOT  HAONIOJATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJB30BAaTh AHAJOTHIO, 0000mMATh W KOHKPETHU3UPOBATH MPOOJIEMY.
JlesTenbHOCTh O (POPMUPOBAHHUIO HABBIKOB PEHICHUS MPUKIAJAHBIX 33/1a4 OPraHU3yeTcsl B Mpoliecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Ayredpa U Hayana MaTeMaTHYeCKOTO aHAIH3ay.

Ha usydenue yuebHoro xkypca «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIN3a» OTBOAUTCS 272
yaca: B 10 kmacce — 136 vacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 daca B Helenio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucya ¥ BLIYUCTIEHUS

PanmonanbHpie uynciaa. OOBIKHOBEHHBIE M JACCATHYHBIC JpOOM, MPOLIEHTHI, OCCKOHEYHBIC
nepuoandeckue Apoou. IlpuMeHeHune npoOe W MPOIEHTOB IS PEIICHUS NPHUKIAJHBIX 3a7a4 U3
pa3IMYHBIX OTpaciiell 3HAaHUH B peaTbHOM KU3HU.

JlefictBuTenbHble 4YKcia. PamyoHanbHbIE W MppalMOHalbHBIE YHCHIA. ApHpMETHYECKHE
omepanuu C JCHCTBUTENbHBIMU 4YHUCIaMU. MoOJIynab JEHCTBUTENBHOTO 4YHCIA W €ro CBOWCTBA.
[TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYIIICHUS, TPUKUAKA U OLEHKA PEe3yIbTaTa BHIYUCICHUI.

Crenens ¢ nensiM nokazateneM. bunom HetotoHa. Micnonb3oBanue moaxoasiieii opMsbl 3amucu
JNEHUCTBUTENBHBIX YMCEN ISl PEIICHHS TIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JAHHBIX.

Apudmernueckuit KOpeHb HATypaIbHON CTETNIEHH U €r0 CBOMCTRA.

Crenenb C palMOHANBHBIM TIOKa3aTelleM U €€ CBOWCTBAa, CTENEHb C JACHCTBUTEIBHBIM
IMOKa3aTeyeM.

Jlorapudm yucna. Coiicta norapudma. JlecsTHUHbIE U HATypalbHbIE TOTapU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHT€HC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC U
ApPKTAaHT'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUS U HEPABEHCTBA



ToxnecTBa 1 TOXIECTBEHHBIE TPE0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHHs. PaBHOCHIIbHEIE
YpaBHEHUS U ypaBHEHUsI-clieAcTBUs. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METO/BI PEIICHHUS LENbIX M JPOOHO-pAllMOHAIBHBIX YpPaBHEHHWH M HEPABEHCTB.
MHoOrouieHsl OT OJIHOW MEPEMEHHOM. JeJIeHre MHOTOUYIEHa HAa MHOTOWIEH ¢ ocTaTKOM. Teopema be3y.
MHorouieHsl ¢ nenbiMu kodpduuuentamu. Teopema Buera.

[IpeoOpa3oBaHuUs YUCIOBBIX BRIPAKECHHI, COACPIKAIINX CTETICHN U KOPHH.

WppatmonansHble ypaBHeHU. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

[lokazarenbHble ypaBHEeHUs1. OCHOBHbBIE METObI PELICHUSI I0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JOTAPHU(PMHUUECKIX YPaBHEHUI.

OcHoBHble  TpuUroHomerpudeckue Gopmynsl. IlpeoOpazoBaHne  TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Perienne TpuroHoMeTpuyeCcKux ypaBHEHHM.

Pemrenne cucrem JIMHEWHBIX YypaBHEHHMHA. Marpuna CHUCTEMbl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpUlbl 2X2, ero r€OMETPUYECKHI CMBICT U CBOICTBA, BBIYUCIIEHHUE €r0 3HAYEHUS,
MIPUMEHEHHUE ONpPENEeNUTENs JJIs PEIIeHUs CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PerieHue npukiaaHbIx
3a/1a4 ¢ MOMOIIBI0 CHCTEMBI JIMHENHBIX ypaBHEHUH. McciaenoBanye NoCTpOEHHOW MOJIENH € TIOMOIIBIO
MAaTPHUI] U OTIPEACIIUTEIICH.

[TocTpoeHre MaTeMaTUYECKUX MOJENIEH pEaJbHOM CHUTyallMM C IOMOINBK) YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a/ad U 3aja4 U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TPadUuKH

OyHKIMsA, crocoObl 3amanus GyHkuun. B3anmao oOpatHbie GyHkuu. KoMmosumus GhyHKITUH.
I'padux dyakumun. DnemeHTapHbie TpeoOpa3zoBanus rpaduKoB PyHKITHIA.

OO6sactp ompeneneHUss U MHOXECTBO 3HaueHmid ¢yHKiuu. Hymu dyaknuu. TIpomexyrku
3HAKOMOCTOSIHCTBA. Y&THhle u Heu€TtHble ¢GyHkiuu. I[lepuonmyeckue ¢ynkuu. IIpomexyrku
MOHOTOHHOCTHU (pyHKIIMH. MakCUMyMbl U MUHUMYMBI GyHKIMH. HanOosbliee 1 HauMeHblllee 3HaUeHUs
(GYHKIIMM Ha IPOMEKYTKE.

Jluneiinasi, kBaapaTuyHas U JAPOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTapHOE HCCIEJAO0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHas pyHKIMS ¢ HATYpaJbHBIM H IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS n-0¥ cTeneHu Kak (yHKIIMK 00paTHOM CTENeHU C HaTypajbHbIM ITOKa3aTeJIeM.

[TokazarenpHass W Jnorapudmuueckas (QyHKIUU, UX CcBOHcTBa u rpaduku. Vcmonb3zoBaHue
rpadukoB QyHKUUN AJIs pelIeHus] ypaBHEHHIH.

TpuronomeTrpuyeckasi OKpPY:KHOCTb, OINpPEAEICHHEe TPUTOHOMETPUYECKUX (YHKIMHI 4YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pEANbHBIX NpoIeccax M sBICHUSX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havana maTteMaTH4ecKkoro aHajamsa

[TocnenoBaTteabHOCTH, CIOCOOBI 3aJaHUs TOCHENIOBAaTENbHOCTEH. MeToJ MaTeMaTH4ecKoi
UHOYKIAA. MOHOTOHHBIE M OIPaHWYEHHBIE TIOCJIENOBATEIBHOCTH. VcTopus BO3HHKHOBEHUS
MaTeMaTH4YeCKOT0 aHaIN3a KaKk aHaJIn3a OECKOHEUYHO MaJlbIX.

Apugmernueckas ¥ reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpuyecKast
mporpeccus. Cymma OecKOHEYHO YOBbIBaroleil TreoMeTpudeckoit mporpeccud. JIMHEHHbIH U
SKCHOHEHIMAIBHBIA pocT. Yucino e. @opMyiia cI0KHBIX IPOLEHTOB. VCcIo/Ib30BaHnE IPOrpeccuu is
pelieHus: pealbHbIX 3a/a4 MPUKIIATHOTO XapaKTepa.



HenpepoiBuble (yHkunun u ux coiictBa. Touku paspbiBa. ACHUMITOTHI TpapuKOB (PYHKIIHMMA.
CpoiicTBa (yHKUIMH HENpEephIBHBIX Ha OTpe3ke. MeToa MHTEpPBAIOB JUIsl PEIICHHS HEPaBEHCTB.
[TpumMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKLUH /ISl pEIICHUS 3a/1a4.

[TepBas u BTOpas mpousBogHbIe PyHKIIUU. OnpeaeneHne, TeOMETPUISCKUIN U (PU3UIECKHIA CMBICTT
MIPOU3BOIHOM. YpaBHEHHE KacaTelbHOH K rpaduKky QyHKIUH.

[IpousBonnbie snemeHTapHbIX (yHKIMH. [Ipon3BogHas CyMMBbl, MPOU3BEACHUS, YACTHOTO U
KOMITO3ULIMU (PYHKLIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, OIepaluud HaJ MHOXXECTBaMHU W HX CBoMcTBa. Jlmarpammer Oitnepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO anlapara JJisd OIMMCaHUs PEajbHBIX IPOLECCOB U SBJICHUH,
IIpU pEIIeHNH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHMUECKOro OObEKTa, CIIEJCTBHUE, J0Ka3aTelbCTBO,
PABHOCHUJIBHBIE YPABHEHUS.

11 KJIACC

Yucsia 1 BBIYUCTEHUS

HaTypaJ'IBHI)Ie " OeJIbIC YHcCliia. HpI/IMeHeHI/Ie MIPHU3HAKOB ACIMMOCTH LCJIBIX YUCEII, HanOOIBIINIA
obmuit nenurens (nanee — HOJl) u nanmeneinee oomee kpatHoe (nanee — HOK), octaTkoB mo moayio,
aJropurMa EBKJ’II/I}Ia AJId peIICHUA 3a1a4 B ICJIbIX YHCJIax.

Kommiekcubie uncna. Anrebpandeckas 1 TPUTOHOMETpUYecKas (pOpMBbI 3aliCH KOMIUIEKCHOTO
qucia. ApI/I(bMeTI/I‘—IeCKI/Ie onepanvi ¢ KOMIIVICKCHBIMU YHCJIaMU. I/1306pa>KeHHe KOMIIJIEKCHBIX YHUCEJI
Ha KOOpAMHATHOW Tiockocth. Popmyna Myapa. KopHu n-oil creneHM M3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHre KOMIUIEKCHBIX YUCEI [yl pelieHns GU3NIECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh ypaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1bop KOpHEHl TPUrOHOMETPUUECKUX YPAaBHEHHH C TIOMOIIbIO TPUTOHOMETPHUYECKOU
OKpPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeNbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS UpPAIlOHATbHBIX HEPABEHCTB.

OcCHOBHBIE METOJbI PELICHUSI CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUH.

YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHUIA, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3aa4 U 3a/a4 U3
pa3IMYHbBIX 00JaCTe HAYKH U PEaIbHOM JKU3HU, MHTEPIIPETALIUS MTOJTyYeHHBIX Pe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommosuuuu Qyakuii. ['eomeTpudeckne oOpa3bl ypaBHEHHWH W HEPAaBEHCTB Ha
KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPAPUKH.

I'pacdmyeckne MeToabl pelieHUs ypaBHEHHH W HepaBeHCTB. ['paduueckue MeToApl perieHus
3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB QyHKIUN A UCCIETOBAHMS MPOIIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT TMPU PEUISHUH 33/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU KU3HU.

Hauyana maTeMaTH4eCKOro aHajim3a

[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (YHKIHMA HA MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxaeHrne HauboIbIlero 1 HAMMEHbBIIEro 3HAYeHHU HeMIPephIBHON (DYHKIIMH Ha OTPE3KeE.



[IpumeneHne Npou3BOAHOM JUIsl HAX0XKACHUS HAWTYUIIEro PEIIeHUs B IPUKIIAAHbIX 3aa4ax, A
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOTO (PopMYIoii Wit rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpaszHbIX. I[lepBooOpa3HbIE AJIEMEHTAPHBIX
¢bynkuuii. [IpaBuia HaxX0XKA€HUS TIEPBOOOPA3HBIX.

NHurerpan. I'eoMeTpudecKuil CMBICI MHTErpaia. BeluucieHue Onpenes€éHHOro MHTerpajga Io
dbopmyne Hetorona-JleliOHMIA.

[Ipumenenne wWHTETpasa IS HAXOXKICHHUA IUIomIanedl Tulockux ¢uryp u  o0bEMOB
Ir€OMETPUYECKUX TEI.

[Ipumepsl pemenuit nuddepeHuInanbHbIX YpaBHEHMH. MareMaTuyeckoe MOAeIUpOBaHUE
peabHBIX MPOIECCOB C MOMOIIBIO () PepeHInaATbHBIX YPAaBHEHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUHYECKOTI'O AHAJIN3A»

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaxIaHCKOro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAKITAHCKON MO3HIIMK OOYYAIOIMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCHMCKOro oOIIecTBa, MPEJCTABIEHWE O MaTeMaTHYEeCKMX OCHOBaX (PYHKUHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJIEHUH, MpOIENyp I'pa)JAaHCKOro obmiecTBa (BBIOOPHI, OMPOCHl U APYroe),
yMEHHE B3aMMOJICHCTBOBATh C COIIMATBHBIMA HHCTHTYTAMH B COOTBETCTBHU C UX (DYHKIMSIMHU H
Ha3HAYCHHUEM;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOW TPaXTAHCKOW HIECHTUYHOCTH, YBWKECHHS K MPOILIOMY |
HACTOSIEMY POCCHMCKOM MAaTeMaTHK{, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHMSM POCCHUHCKUX
MAaTE€MaTUKOB U POCCUMCKOW MaTeMaTHYECKOW IIKOJIbI, UCIOJb30BAHUE 3TUX JOCTHKEHUU B APYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHICKOro Hapoja, c(popMHpOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, ITUYECKOTO MOBEJICHHUS, CBA3aHHOIO C IPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUNW HAyKH U
JesITeNIbHOCTHIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLICHHE K MHpPY, BKIIIOYAs ICTETUKY MAaT€MAaTHYECKHX 3aKOHOMEpPHOCTEH,
0OBEKTOB, 3a/a4, pEUICHHUH, pacCyXICHUH, BOCIPUUMYHMBOCTh K MAaTEMaTHYECKHM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUeCKHUe 3HAHUS B HHTEpEcax 3/I0POBOTO U
6e3omacHOr0 00pa3a U3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAHUE,
cOamaHCHUPOBAaHHBINM PEKUM 3aHATUN M OTAbIXA, peryispHas (usmdeckas aKTHUBHOCTH), (pusmueckoe
COBEPILIEHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTh K TPYAy, OCO3HAHHME IIEHHOCTU TPYAOTIOOUS, WHTEpPEC K pa3IUYHbIM cdepam
npodecCHOHAbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOW U €€ MPHIOKEHUSIMH, yMEHUe
COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEM KU3HU, TOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEHIEHUMM MPAKTHUYECKUX 3a]ad
MAaTeMaTH4eCKOW HAMpaBI€HHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPHI, IIOHUMAHHUC BIIMSITHU S COUAJIBHO-
HKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIHOMN M COIMAIBHON Cpelibl, 0CO3HAHME TJI00ATBHOTO
XapaKkTepa SKOJOTMYCCKUX HpO6JI€M, OpUCHTAaIMd Ha MPUMCHCHHUC MAaTCMAaTUYCCKHUX 3HAHUU JUTA
penieHus 3a7a4 B 00JIaCTU OKPYKarolIeil cpeibl, MIIaHUPOBAHUE MOCTYIKOB M OLEHKH WX BO3MO>KHBIX
MOCJIEICTBUM ISl OKPYXKAKOIIEN CPEbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUSL:

c(OPMHUPOBAHHOCTHP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOINECTBEHHOU MPAKTHUKH, MOHMMAHHE MAaTEMAaTHYECKONW HAyKd Kak CQepbl YeTOBEUSCKON
JACATCIBHOCTH, OTAIlOB eé Pa3BUTHA U 3HAYUMOCTU UIA PAa3BUTHA HUBUIIM3ALUH, OBJIAACHUC SA3BIKOM
MaTEMAaTUKU U MaTeMaTHIECKOU Ky.HI:TypOfI KaK CpCACTBOM IIO3HAHUA MUPaA, TOTOBHOCTH OCYLICCTBJIATH
IMPOCKTHYIO K UCCICAOBATCIIbCKYIO JCATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE U XapaKTCPHU30BaATh CYHICCTBCHHBLIC INPHU3HAKN MAaTECMAaTUYCCKUX 06’I)€KTOB, HOHSITI/Iﬁ,
OTHOIIEHUH MeXAy TMOHATUSAMHU, (GOPMYIUpOBaTh OMpEIeNeHUsT MOHSITUH, YyCTaHaBJIMBATh
CYIIECTBEHHBI MpHU3HAK KiacCU(UKallMK, OCHOBaHUS Ui OOOOIIEHHS WM CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJIM3a;

BOCIIPUHUMATh, (QOPMYIMPOBAaTH U MNPeoOpa3oBBIBATH CYXKACHUS: YTBEpAUTENbHbIE H
OTPULATCIIBHBIC, CIUHUYHBIC, YACTHBIC U 061111/1e, YCJIOBHEIC,

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B akTax, JaHHbIX,
HaOMIONIEHUSAX W YTBEPXKACHUSAX, TMpeajaratb KpPUTEpUU Uil BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNaTh BBIBOJBI C MCHOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEHU W, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITEIBHO JOKAa3aTeJIbCTBA MaTEeMAaTHUECKUX YTBEPXKICHUH (MpsMble U OT
MIPOTUBHOT0), BBICTpAUBaTh apryMEHTALIUIO, IPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbI;

BBIOMpATh crnoco0 pemieHus yueOHOM 3amayu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pPELICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1elCTBUSA:

HCIIOJIb30BAaTh BOMPOCHl KaK HCCIENOBATENIbCKUI HMHCTPYMEHT IO3HAHUA, (OPMYyIUPOBATH
BOIPOCHI, GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMy, yCTaHABIUBATh HCKOMOE U JaHHOE, ((OPMUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITEJIBHO CIJITAHMPOBAHHBIN 3KCIIEPUMEHT, HCCIEA0BAHNE TI0 YCTAHOBICHUIO
O0COOCHHOCTEl MaTeMaTH4eCKOro OObEKTa, SBIEHHS, MPOIECcCca, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOIIECCAMH;

CaMOCTOSITENIbHO  (pOPMYITHPOBAThH OO0OOIIEHHS M BBIBOABI MO pe3ylbTaTaM MpPOBEAEHHOTO
HaOIOJICHUS, WCCIENOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IMOJYUYEHHBIX PE3yNbTAaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE NPOLIECCA, a TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:

BBISIBIIAATH JeQUIUTHI WH(GOPMAIIUU, JaHHBIX, HEOOXOMUMBIX IJii OTBETAa HA BOMPOC M s
pelieHus 3a1a4uu;



BbIOMPATh HH(OPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATH3HPOBAThH
Y MHTEPIPETUPOBATH HH(POPMAIHIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBaTh MH(POPMALUIO, MPEACTABIATH €€ B Pa3iIU4HBIX (hopMax, WIIIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMAIHH IO CAMOCTOSTENHEHO CHOPMYINPOBAHHBIM KPUTEPHSIM .

KoMMyHuUKaTHBHBbIE YHUBepPcaAJbHbIE YUeOHbIe 1eiicTBUSA

OO0wmenne:

BOCIPUHUMATH U (OPMYIUPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBUSMU U IETISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUS 3a]1aui, KOMMEHTHPOBATH TOJY4YSHHBIH pe3yibTarT;

B X0/ 00CYXIEHUS 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI, IPOOJIEMBI, pEIIaeMO
3a]au, BBICKA3bIBaTh HWJICH, HAIICJICHHBIE HA TIOMCK PEIICHHUS, COMOCTaBJSTh CBOU CYKICHHUS C
CYKIEHWSIMH APYrUX YYaCTHUKOB JHajora, OOHApyKHBAaTh pa3JIM4ue W CXOJCTBO TIO3WIUHA, B
KOPPEKTHOH (opme (HhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJCTaBIATh PE3yIbTAaThl PEUICHUS 3aJadd, OKCIEPUMEHTa, WCCICOBAHUsA, TPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaATh (opMaT BBICTYIUIEHUS C Yy4€TOM 3aJlady Mpe3eHTallMd U 0COOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszaums:

COCTABJIATB IIJIaH, aJITOPUTM PEIICHUS 331a9H, BEIOUPATh CIIOCO0 pEIIeHUs ¢ yIETOM UMEIOIIHXCS
pPECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHHIA C
y4€TOM HOBOM MH(OpMaITUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh HABbIKAMHU II03HABATEIbHOW peQieKCHH KaK OCO3HAHMS COBEpLIaeMbIX IEHCTBUI U
MBICIIUTENbHBIX TPOILECCOB, MX pEe3yNIbTAaTOB, BIaJETh CIOCOOaMU CAMOIPOBEPKU, CaMOKOHTPOJIS
mpolecca 1 pe3ysbTaTa pelieHusl MaTeMaTHYeCKOn 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IpU PEIICHUH 3a/a4d, BHOCUTH
KOPPEKTHUBBI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, ITAHHBIX, HAWICHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Y/IbTATa LEJU U YCIOBUSAM, OOBACHATH MPUUYUHBI JOCTUKECHUS WU
HEJOCTHKEHUSI PE3YyJIbTaTOB JIEATEIBHOCTH, HAXOAUTh OIMIMOKY, JaBaTh OLIEHKY HPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1€ATEJIbLHOCTD:

MMOHUMATh 1 HCIOJIH30BaTh IPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYAIbHON PabOTHI IIPH PEIICHUH
y4eOHBIX 3a/1a4, TPUHUMATD 11eJIb COBMECTHOM JEATEIIbHOCTH, IUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThl, pacmpenensiTs BUIbI pabOT, JOTOBApUBATHCS, OOCYXKJATh MPOLIECC U PE3ynbTaT paboThI,
0000111aTh MHEHHSI HECKOJIbKUX JTIO/ICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CyXk1eHHs, 0OMEH MHEHHI, «MO3TOBBIE LITYPMBI»
U MHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM ACUCTBUS C JAPYIMMHU YJIEHAMHU
KOMaH/1bl, OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT MO KPUTEPUIM, CPOPMYTUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.



HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydenus B 10 kJacce oOydaromuiics MOJIy4UT CIASAYIOIIUE TPEIMETHBIC Pe3yabTaThI
M0 OTJENBHBIM TeMaM pabouel mporpaMMbl y4eOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHaJIM3a:

Yucaa 1 BIYUCIEHUS:

CBOOOHO OIIEPUPOBATH MOHATHAMHE: PAllHOHATBHOE YMCII0, OECKOHEYHAS ITePUOIUIecKast Tpo0b,
MPOIICHTHI, UPPALMOHATBHOE YUCIIO, MHOXKECTBA PAIlMOHAIIBHBIX U JCHCTBUTEIBHBIX YHCEIN, MOIYIh
JIEHCTBUTEIILHOTO YHCIIA;

MIPUMEHATH APOOH ¥ TPOLICHTHI JUIsI PEIICHUS TPUKIIAIHBIX 33]1a4 U3 PAa3JIMUHBIX OTPACIIeH 3HaHUM
U peajbHOM KHU3HU,

MIPUMEHSTH NPUOJIMKEHHBIE BBIYMCIICHUS, PABHUIIA OKPYTJICHUS, TPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYHCIICHUM;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: CTETIEHB C IIEJIBIM TMOKa3aTeIeM, UCTIOJIb30BaTh TOIXOISAITYI0
(dhopmy 3amucH AEUCTBUTEIBHBIX YHCEIT ISl peIISHUs] MPAKTUUECKHUX 33J1a4 ¥ TIPEJICTABIICHUS TaHHBIX;

CBOOO/IHO OTIEpPUPOBATH OHATHEM: apU(METUUECKUN KOPEHb HATypaIbHOMN CTEIIEHU;

CBOOOJTHO OTIEPUPOBATH TIOHATHEM: CTEMIEHb C PAIlMOHAILHBIM MTOKa3aTelieM;

CBOOO/THO OTIEPUPOBATH OHATHUSAMU: JOTapU(PM YKCIIa, JECITUIHBIC U HaTypaIbHbIE TOTapU(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATUAMH: APKCHHYC, APKKOCUHYC ¥ apKTAHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OTEPHPOBATH IMOHATUSIMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, PaBHOCHIJIHHBIC
YpaBHEHUS U YPaBHEHUS-CIICACTBUS, PABHOCHIILHBIC HEPABEHCTBA,

MIPUMEHSTH Pa3JIMYHbIE METObl PEIICHUS PAIMOHATBLHBIX M APOOHO-palMOHATBHBIX YPaBHEHUH,
MPUMEHSATHh METO]T MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATh MOHATUSIMH: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOWICH C IETBIMHU
ko3 urmenTaMu, KOPHA MHOTOUYICHA, IPUMEHSTH JICJICHHE MHOTOYJICHA HA MHOTOUYIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s permenus 3anad;

CBOOOJIHO OTIEPUPOBATH MOHATHSAMU: CHCTEMa JUHEHHBIX YpaBHEHUU, MaTPHUIIA, ONPEACIUTEIH
MaTpUIlbl 2 X 2 UM €ro reOMETPUYECKUN CMBICH, MCIO0JIb30BaTh CBOMCTBA OMpEACHUTENs 2 X 2 Jyis
BBIYUCIICHUS €T0 3HAYEHUs, PUMECHSTH OTIPEICITUTENN IJIsl PeIICHUsI CUCTEMbI JIMTHCWHBIX YPaBHCHHMH,
MOJENUPOBATh pealbHbIE CUTyalldd C IOMOIIBI0O CHUCTEMBI JIMHEHHBIX YpaBHEHHH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENM C TIOMOIIbI0 MATPHUIl U OINpeAeTuTeNed, MHTePIPETUPOBATh MOTYyYCHHBIN
pe3ynbTarT;

HCIIOJIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BBIPAKCHUI;

BBITIOJTHATH MPEOOPa30BaHUS YHCIIOBBIX BBIPAKECHHUM, COACPIKAIIMX CTEIEHU C palliOHATbHBIM
MOKa3aTeyeM;

MCII0JIb30BaTh CBOMCTBA Jorapu(MoB [iis mpeoOpa3zoBaHus TOTapu(MUIECKIX BbIPAKEHHI,

CBOOOZHO OMEPUPOBATh MOHATUSMU: MPpAIMOHAIBHBIE, TIOKa3aTelbHbIE U Jorapudmuueckue
YpaBHEHUS, HAXOAUTh UX PEIICHHS C TIOMOIIbIO PABHOCUIIBHBIX IIEPEX0/I0B WIIH OCYILIECTBIISAS IPOBEPKY
KOpHEH;

MIPUMEHATH OCHOBHEIC TPUTOHOMETPUUECKHUE (hopmyIb JUIST npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJHO OTIEPUPOBATH MOHSATHEM: TPUTOHOMETPHUUECKOE YPAaBHEHHE, TPUMEHSTh HEOOXOJMMbIE
(bOopMyITBI TS pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUIA;



MOJICIMPOBATh pealIbHbIE CUTYallMU Ha S3bIKE alreOpbl, COCTABIISATH BBIPAKEHHS, ypaBHEHUS,
HEPaBEHCTBA M0 YCJIOBHIO 3a/1a4M, UCCIIEI0BATh MOCTPOCHHBIE MOJICNIN C MCIOJIB30BAaHUEM armapara
areOpsl.

DyHKUUHN U Tpa@UKH:

CBOOOJHO OTIEPUPOBATH MOHATHAMHE: (QYHKIIHS, CTIOCOOBI 3aaHus PYHKIIMH, B3aUMHO 0OpaTHBIS
GbyHKIMH, KOMIO3UIM (QyHKIHMHA, rpaduK (YHKIHH, BBIIOJHATH 3JIEMEHTapHbIe NpeoOpa3oBaHUs
rpaduKoB QYHKITHIA;

cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: 007ACTh ONPEENICHUSI 1 MHOYKECTBO 3HAUYCHUN (PYyHKIHNH,
HyIH (PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOOJTHO OTEPUPOBATH MOHATUSMU: YETHBIE U HEUYETHBIC (QYHKIIUH, NIEPUOANIYECKUAE (PYHKIUH,
MPOMEXYTKA MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl W MUHUMYMBI (YHKIMH, HauOOIbIIee |
HaMMEHbIIIee 3HaYCHNEe QYHKIMH Ha TIPOMEXYTKE;

cBOOOJTHO OTIEpUPOBATH MOHITHAMU: CTETICHHAs ()YHKIIMS C HATYPaIbHBIM U IIEITBIM ITOKa3aTeIIeM,
rpaduK cTerneHHOH (GYHKIIUHU C HATYpaJbHBIM M LENBIM IOKa3aTeseM, rpaduK KOpHS N-0i CTENeHn KaK
(GyHKIMHM 00paTHOM CTENEHH C HaTypallbHbIM IOKa3aTelleM;

OTIEPHPOBATH MOHITUSAMU: JIMHEHHAS, KBAJIPaTUIHAS M APOOHO-THMHEHHAS (QYHKIIUH, BBITTOJHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOSHHE UX TPaHKOB;

cBOOOJTHO OTIEpUPOBATh MOHATUAMHE: TIOKa3aTeNbHas U orapudMudeckas QyHKIIH, X CBOHCTBA
U TpadyKH, UCTIONH30BATh X IPa(UKH ISl PEIICHUS YpaBHEHHIA,

CBOOOJTHO OMEpUPOBaTH TOHATHSMH: TPUTOHOMETPUYECKAsh OKPYKHOCTh, OMpEICIICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YACIOBOTO apTyMEHTA,

UCIOJb30BaTh rpaduKu GYHKUIUHN A7 MCCIEeI0BaHUS MTPOLECCOB U 3aBUCUMOCTEN MIPH PELLICHUH
3aJa4d U3 Jpyrux y4eOHbIX IPEIMETOB U PealbHOM )KU3HH, BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYUHAMY;

Hayana MmaTeMaTH4ecKoro aHaian3a:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: apupMeTHdecKas U TeOMETpUUYEecKass Mporpeccus,
0eCKOHEUHO YObIBaroIlasi IeOMETpUYECKas MPOrpeccHsi, JIMHEHHbIM M 3KCIIOHEHLUAIbHBIH pOCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUH JUIs PELICHUs PeaIbHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh  MOHATUSAMMU: II0CJIEI0BATEIBHOCTb, cocoObl  3a/aHUsA
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIpaHMYEHHbIE IOCIEJOBATEIBHOCTH, MOHUMAaThb OCHOBBI
3apOX/IEHUS] MAaTEeMaTUYECKOI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

CBOOOJIHO OIEpUPOBATh MOHATUSAMU: HeENpepbiBHbIE (YHKLUMHU, TOYKU paspbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO ONEpUpPOBaTh MOHATHEM: (YHKLUSA, HENpEephIBHAs HAa OTpPE3Ke, IPUMEHSTh CBOMCTBA
HeNpepbIBHBIX QYHKIMN JJIs pelIeHus 3ajay;

cBOOOJIHO ONEepHpOBaTh MOHATUSAMMU: IE€pBast U BTOpasi MPOU3BOJIHBIE (DYHKLIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3UIIMU IBYX (QYHKIUH, 3HATH
MIPOU3BO/IHBIE IIEMEHTAPHBIX (DYHKIUH;

UCIOJb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl peLlIeHHs 3a1au.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;

UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaTr s OMHMCAaHUS pPEalbHBIX MHPOIECCOB U
SIBJICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;



CBO6OZ[HO ONCprUpOBaATh NOHATUAMMU: OIPCACICHUC, TCOPCMA, YPABHCHUC-CIICACTBUC, CBOMCTBO
MaTeMaTu4CCKOIro O6’beKTa, JA0Ka3aTCJIbCTBO, PABHOCHUJILHLIC YPABHCHHA U HCPABCHCTBA.

K xon1my o0ydenus B 11 kiacce 00ydaronuiics MOJIYYUT CIACAYIONINE TPEIMETHBIC PE3yabTaTh
10 OT/ENBHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Anredpa W Hadala MaTeMaTUYecKOro
aHaIN3a:

Yucaa 1 BIYUCIEHUS:

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: HATYPaJIbHOE U IIEJI0OC YUCIIO, MHOKECTBA HATYPAITbHBIX U
LETIBIX YUCEJI, UCTIOIb30BaTh Nnpu3Haku aenumoctu nensix yucen, HOJl u HOK natypanbHBIX yncen
JUTS pelIeHus 3a/1a4, IPUMEHSTh aaropuTM EBkiuaa;

CBOOOJHO OIEPHPOBATh MOHITHEM OCTaTKa 10 MOJYJIO, 3alMCHIBATh HATypaJIbHBIC YHUCIIA B
Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHNUS,

CBOOOJIHO OTIEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YUCJIO M MHOXXECTBO KOMILIEKCHBIX YHUCEN,
MPEACTABIIATh, KOMIUIEKCHBIC YHCIa B alreOpandeckol M TPUTOHOMETPUYECKON (hOpMe, BBITIOIHATH
apupMeTHYECKUE OTepaIlii C HUMU U N300paXkaTh Ha KOOPJIMHATHOMN TIIIOCKOCTH.

YpaBHeHUs1 U HEPABEHCTBA:

CBOOOJIHO OTIEPUPOBATH MOHATHSMU: HUPPAMOHATBHBIEC, TIOKa3aTeIbHbIE U JIOTapU(PMUIECKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHHS C TIOMOIIBI0 PABHOCHIIHHBIX TIEPEXOIOB;

OCYIIECTBJISITh OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJIHO  OTNEPHPOBATH  TOHATHEM TPUTOHOMETPHYECKOE  HEPaBEHCTBO, IPUMEHSTH
HE0O0X0ouMBbIe POPMYITBI JIJIsI PEIICHHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH TOHATHUSAMU: CHCTEMa M COBOKYIHOCTh ypPaBHEHHUN W HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI W CHUCTEMbBI-CIECICTBUS, HAXOIUTh PEIICHUS CHUCTEMBI M COBOKYIMHOCTEH
paIrMoHaAIBHBIX, UPPAIMOHATBHBIX, TIOKA3aTEIbHBIX U JJOTapu(hMUUECKUX YPABHCHHUN 1 HEPABCHCTB;

pemarh  palMOHaJbHBIC, HppAIllMOHABHBIC,  TOKa3aTeabHbIC,  JOTapu(OMUUECKHE H
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COJIEPKAIIME MOTYJIM U TapaMETPhI;

MPUMEHATHh TrpadUUecKue METOJbI I pElICHUS YPaBHEHHWH W HEPaBEHCTB, a TaKKe 3a7ad C
napameTpamu;

MOJICTMPOBATh pPeabHbIC CUTYAIlMd Ha S3BIKE alreOphl, COCTABJISATH BBIPAKCHHS, YpaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMbl IO YCJIOBHMIO 3aJayd, HCCIEIOBaTh IOCTPOCHHbIE MOJEIU C
WCIIOJIb30BaHUEM armapara aireopbl, HHTEPIPETUPOBATH MOJYICHHBIN PE3yJIbTaT.

DOYyHKUUM U TPAaPUKH:

CTpOUTH TpahuKU KOMIIO3UIUU (PYHKIHI C TOMOIIBIO AIEMEHTAPHOTO UCCIIEJOBAHMS U CBOMCTB
KOMITIO3UIIUU JABYX (DYHKILIHUIA;

CTPOUTH Fr€OMETPUUECKHE 00pa3bl YpaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUECKUX (PYHKIIUM;

MPUMEHATHh PYHKIUHU U1 MOAECTUPOBAHUS U HCCIEI0BAaHUS PeaIbHBIX MPOIIECCOB.

Hauyana MmaTeMaTHYeCKOro aHAJIU3A:

MCIO0JIb30BaTh MTPOU3BOIHYIO I UCCIEeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI,

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

WCIIOJIb30BATh MPOU3BOJHYIO JUISI HAXOXJICHUS HAaWJIY4YIIEro pEUIeHUs B MPUKIAIHBIX, B TOM
YHUCJIE COLMAIBHO-DKOHOMHYECKHUX, 3aJayax, JUisl ONPEIENICHHs] CKOPOCTH M YCKOPEHHUs IMpolecca,
3aJJaHHOTO (POPMYIION WK TpaduKOM;

CBOOOJHO OMNEpPHpPOBaTh MOHITHIMH: TEPBOOOpa3Has, OMNpeAeiEHHBI HMHTErpai, HaXOIUTh
nepBoOOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTETpal 1o Gopmyne Hetorona-JleiiOnuna;

HAXOJHTh IUIOMAAN MIOCKUX GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPAJIa;



UMETh TPEJCTABJICHHE O MAaTEMaTHYeCKOM MOJICIIMPOBAHMHA HA TIPUMEPE COCTABJICHUS
g depeHInanbHbIX YPaBHCHHI;

pemiath TPUKIATHBIC 3a7add, B TOM YHCIE COIHMAIBHO-3KOHOMHYECKOTO M (DU3MYEeCKOTro
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m HaunmeHoBaHU B U TeM IPOrpamMMbIl KmmqelccTBO o JeKTpoHnbIe (unPpoBLIe)
} ANMEHOBAHUE PO eM rporpa Bcero OHTPOJIBHBIC oGpa3oBaTebHbIE Pecypehbl
padoThI
MHO03KeCcTBO IeHCTBUTEILHLIX Yrcell. MHOTOWICHEL. . .
1 PanmonanpHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBI 24 1 Egg:x?g;? 253 Pljt/ps'//math'ru
JIMHEWHBIX YPABHEHUN ] -
9 ®yuknuu u rpaduku. CreneHHast QyHKIHS ¢ HEeTBIM 12 1 https://edsoo.ru https://math.ru
HoKa3areiaeM https://rech.edu.ru/
3 Apudmernueckuii KOpeHb N-0ii cTeneHu. MppaimoHanbHbie 15 1 https://edsoo.ru https://math.ru
YpaBHCHHS https://rech.edu.ru/
4 [TokazarenpHas ¢pynkuus. [lokazarenbHble ypaBHEHUS 10 1 Eﬁgzxfggﬁ (G))drllj Pl'jtlps://math.ru h
5 Jlorapudmuueckas pyHkus. Jlorapupmudeckue ypaBHEHUS 18 1 Eﬁgi%?gﬁﬁ Zdrllj Pl'jtlps://math.ru
https://edsoo.ru https://math.ru
6 TpuroHoMeTpruvecKre BeIPAKEHHUS U ypaBHEHUS 22 1 https://zadachi.mccme.ru/2012/local.html
https://rech.edu.ru/
7 [TocnenoBaTenbHOCTH U MPOTPECCUH 10 1 https://edsoo.ru https://math.u
https://rech.edu.ru/
8 HenpepsiBabie pynkmmu. [IponsBoanas 20 1 Et:g :nggﬁ ?3'(;3 :Et/p s://math.ru
9 IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIMS 3SHAHMUI 5 2 https://edsoo.ru https://rech.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

KoanyecTBo yacoB

Ne DJIeKTpoHHbIe (U poBbIe)
/i HaumenoBanue pa3iejioB U TEM NMPOrpaMmbl Beero KOHTpOJ’IBHBIe oﬁpasoBaTeﬂbele pecypes
padoThbI
1 HccnenoBanue QyHKIMIA C ITOMOIIBIO IIPOU3BOTHOM 22 1 https://edsoo.ru https://math.u
https://rech.edu.ru/
https://edsoo.ru https://math.ru
2 [lepBooOpa3Has U HHTETpAI 12 1 https://rech.edu.ru/
3 I'paduku TpuroHOMeTprUECKUX QYHKIUH. 14 1 https://edsoo.ru https://math.ru
TpuronoMeTpuieckre HepaBeHCTBA https://rech.edu.ru/ http://yotx.ru
4 WppatmoHansHble, MOKa3aTeIbHbIC U JIOrapru(pMUIECKUE o4 1 https://edsoo.ru https://math.ru
HEpaBCHCTBA https://rech.edu.ru/
https://edsoo.ru https://math.ru
5 KowmriekcHbie uncia 10 1
https://rech.edu.ru/
6 Harypansisie 1 nemsie amena 10 1 https://edsoo.ru https://math.ru
https://rech.edu.ru/
7 CucTeMbl palOHAIBHBIX, HPPAIIMOHAIBHBIX TOKAa3aTeIbHBIX 12 1 https://edsoo.ru https://math.ru
U JIOTapu(PMUYECKUX YPaBHEHHI https://rech.edu.ru/
g Sazawn ¢ napaverpavs 16 1 https://edsoo.ru https://math.ru
https://rech.edu.ru/
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIS 3HAHUN 16 2 https://edsoo.ru https://math.u
’ ’ https://rech.edu.ru/
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 136 10
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koa-Bo
n/n Tema ypoka 4acoB
1 MHO0%€eCTBO, OIepanuy HajJ, MHOKECTBAMHU U UX CBOKMCTBA 1
2 Jlnarpammel Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOT'O anmnapara JUlsl pelieH s 3a1a4 1
4 PanmonanpHblie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, MPOIIEHTHI, 0ECKOHEUHbIE TEPUOIUUECKHE TPOOH 1
5 Panmonanpublie yncia. OObIKHOBEHHBIE U IECATUYHBIE APOOHU, IPOLIEHTHI, 0ECKOHEUHbIE TEPUOIUIECKHE TPOOH 1
6 [Tpumenenue qpo6eii v TPOLEHTOB Ul pellleHUs] IPUKIIAHBIX 3a/1a4 1
7 [Tpumenenue npo6eii v TPOLEHTOB Ul pelIeHUs] IPUKIIAHBIX 3a/1a4 1
8 JleficTBATENBHBIE YnCa. PaninoHanbHbIe 1 HPPALIMOHAJIBHBIE YHCIIA 1
9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMHU 1
10 Monynbs AeMCTBUTEIBLHOTO YHCIIa U €r0 CBOHWCTBA 1
11 [TpubmxEHHBIC BRIYUCIICHUS], IPABHIIA OKPYTJICHUS, PUKUKA U OI[CHKA PE3YJIbTaTa BRIYNCICHUN 1
12 OCHOBHBIE METO/IbI pEIIEHHsI LeNIbIX U IPOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB 1
13 OCHOBHBIE METO/1bI pEIIEHHsI LeNbIX U IPOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB 1
14 OCHOBHBIE METO/1bI pEIIEHHsI LIeNIbIX U IPOOHO-pallMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB 1
15 MHorouieHsl OT OJHOM epeMeHHOM. JleleHre MHOro4JIeHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy 1
16 MHorouseHsl ¢ 1eiabiMu Koddduimentamu. Teopema Buera 1
17 Pemenue cucreM TMHEWHBIX YpaBHEHUI 1
18 Pemenue cucreM TMHEWHBIX YpaBHEHUI 1
19 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaennuTens MaTpULbl 2X2, ero reOMETPUUECKHI CMBICT M CBOMCTBA; 1
BBIYHCIIEHUE €r0 3HAYEHUS
20 Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMCTBA; BBIYMCIICHUE €70 3HAYCHHUS 1
21 [IpuMeHeHne ONPEAEIIUTENSL U1 PELICHUs] CUCTEMBI JTMHEHHBIX YPaBHEHUN 1
22 Pemenue npukiaaHbIX 3aa4 ¢ IOMOUIBIO CUCTEMBI JINHENHBIX YPABHEHHUH 1
23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOUIBIO CUCTEMBI JINHEHHBIX YPABHEHUU 1
24 KonTtposnpHas padota: "PanmoHanbHble ypaBHEHUs: U HepaBeHCTBA. CHCTEMbI JIMHEHHBIX ypaBHEHUI" 1




25

Oynkiys, crocoosl 3aganus GyHkuuu. Bzaumuo oOpatasie ¢pynkunu. Kommosunus pyHkuui

1
26 ['padux GyHKIMH. DIeMeHTapHbIe peoOpa3oBaHus rpagukoB GyHKIUH 1
27 O06nactp onpeneneHuss © MHOXKECTBO 3HaueHU pynkumu. Hynu ¢pynkuuu. [IpoMexyTKH 3HaK MOCTOSTHCTBA 1
28 Yérusie n HeuétHpie GpyHkimn. [lepuoanueckune pynkunu. [IpoMexxyTku MOHOTOHHOCTH (DyHKIIMH 1
29 MaxkcuMymbl 1 MUHUMYMBI hyHKIMU. Hanbompiee 1 HaMeHbIIee 3HaueHue (PYHKIIMK Ha TIPOMEXKYTKE 1
30 Jlunelinas, KBapaTU4Hasl U IPOOHO-IIMHEHHAsT QYHKIUN 1
31 DNIEeMEHTapHOE UCCIICIOBAaHUE M TOCTPOCHHE TPa(UKOB ATHX () YHKIIHIMA 1
32 DJIeMEHTapHOE UCCIICIOBAaHUE M TOCTPOCHHE TPaUKOB ATHX () YHKITHIMA 1
33 Crenenb ¢ nienbiM nokasarteneMm. buaom Herorona 1
34 Crenens ¢ nenbiM nokasarenem. bunom Helotona 1
35 CrenenHas ¢yHKIMSI C HATypaJIbHBIM U 1IeJbIM Noka3aTesieM. E€ cBolicTBa u rpaduk 1
36 KonTtposnsHast padota: "Crenennas ¢ynkuus. E€ cBoiicTBa u rpaduk" 1
37 Apudmernueckuil KOpeHb HATYPAIbHON CTENIEHH U €ro CBOMCTBa 1
38 Apudmernueckuil KOpeHb HATYpAIbLHON CTENIEHH U €ro CBOMCTBa 1
39 [TpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COIEPIKAIUX CTETICHH U KOPHH 1
40 [TpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COIEPIKAIIUX CTETICHH U KOPHH 1
41 [TpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COIEPIKAIUX CTETICHH U KOPHH 1
42 WppaunoHaibHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS] UPPALMOHATIBHBIX YPABHEHUI 1
43 WppaunoHaipHble ypaBHeHUs1. OCHOBHbBIE METO bl PELICHHS UPPALlMOHAIbHBIX YPaBHEHUN 1
44 WppaunoHaibHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS] UPPALMOHAIBHBIX YPABHEHUI 1
45 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHHI 1
46 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
47 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEILICHUU UPPALMOHAIBHBIX YPaBHEHUI 1
48 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEILICHUU UPPALMOHAIBHBIX YPaBHEHUI 1
49 CpoiicTBa u rpaduK KOpHsI N-Oi CTENEeHH KaK (GYHKIIMH 0OpaTHOM CTENEeHH C HATYPaJbHBIM MOKa3aTeleM 1
50 CpoiicTBa u rpaduK KOpHsI N-Oi CTENeHH KaK (GYHKIIMH 0OpaTHOM CTENEeHH ¢ HATYpaJbHBIM MOKa3aTelieM 1
51 KonTponpHast padota: "CpolicTBa U rpagk KOpHs n-oii creneHu. MppannonanbHble ypaBHEeHUS" 1
52 CreneHb ¢ paliMOHAILHBIM NIOKa3aTesleM U e€ CBOUCTBA 1
53 CreneHp ¢ paliMOHAJILHBIM MOKa3aTesIeM U e€ CBOMCcTBa 1
54 CreneHb ¢ paliMOHAIBHBIM NIOKa3aTeleM U e€ CBOWCTBA 1
55 IToka3zaTenbHast pyHKUMS, €€ cBOICTBA U rpaduk 1
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Hcnonp3oBanue rpaduka GyHKIUN 4715 pelieHus] ypaBHCHHIMA

1
o7 Hcnonp3oBanue rpaduka GyHKIUU A7 pelIeHus] ypaBHEHHHA 1
58 ITokazarenbHble ypaBHEeHUsl. OCHOBHBIE METO/bI PELICHHUS] I0KA3aTEIbHbIX YPAaBHEHUN 1
59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIIEHHUS [T0KA3aTEIbHbIX YPAaBHEHUN 1
60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIIEHHUS [T0KA3aTEIbHbIX YPAaBHEHUN 1
61 KonTtponsnas padora: "[lokazarensnas Gynkmus. [lokasarenpHbie ypaBHEHHS " 1
62 Jlorapudm uuncna. CoiicTa norapugma 1
63 Jlorapudm gucna. CoiicTBa jorapugpma 1
64 Jlorapudm uucna. CoiicTBa orapupma 1
65 JlecsiTuuHbIE U HATYpaJIbHbIE JOTapUPMbI 1
66 JlecsiTuuHble U HATYpaJbHbIE JOTapUPMbI 1
67 [TpeobpazoBaHme BBIpaKEHUHN, COIEPIKAIIIX JOTAPH(PMBbI 1
68 [TpeoOpa3oBanme BRIpAKEHUH, COIePIKAMNX JIOTapr (MBI 1
69 [TpeoOpa3oBanme BEIpOKEHUH, COIePIKAMINX JIOTapH(BMBI 1
70 Jlorapudmuueckas GyHKIMsA, €€ CBONWCTBA U TPpaduK 1
71 Jlorapudmuueckas GhyHKIUsA, €€ CBOKWCTBA U rpaduk 1
72 Hcnonws3oBanue rpaduka GyHKIIUN IS pEIISHUs YPaBHEHHI 1
73 Hcnonw3oBanue rpaduka GyHKIIUU IS pEIISHUs YPAaBHEHHI 1
74 Jlorapudpmuueckue ypaBHeHus:. OCHOBHBIE METObI PEIICHUS JIOTApU(PMUUIESCKUX YpaBHEHU 1
75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METOAbI PEIICHHS JIOTApU(PMUISCKUX YpaBHEHUN 1
76 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METObI PEIICHUS JIOTApU(PMUYESCKUX YpaBHEHU 1
77 PaBHOCWMIIBHBIC TTEPEXO/IbI B PEHICHUH JIOTAPU(PMUICCKUX YPAaBHCHHM 1
78 PaBHOCHIIbHBIE TIEpEXOIbl B PEICHUH JIOTapU(PMUUECKUX YPaBHEHHM 1
79 KonTtponsnas pabora: "Jlorapudgmuueckas pynkius. Jlorapubmudeckue ypaBHeHus" 1
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1
84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPE/IEJICHHE TPUTOHOMETPUUECKUX (DYHKIMI YHCIOBOTO apryMeHTa 1
85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIPEJIeJICHHE TPUTOHOMETPUUECKUX (DYHKIMI YHCIOBOTO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1




87

OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYIIBI

1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
91 [Tpeobpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKCHUH 1
92 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
93 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUI 1
95 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUIN 1
96 Pemienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1
97 PemreHne TpUroHOMETpUYECKUX YPABHEHUI 1
98 Penienne TpUrOHOMETPHUECKUX YPaBHEHUH 1
99 Penienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1
100 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHM 1
101 KonTtponbHas padoTa: "TpuroHoMeTpudecKkre BEIPAKCHUSI 1 TPUTOHOMETPUYECKUE YPaBHCHUS" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHMs TIOCIEA0OBATEIHPHOCTEH. MeTo 4 MaTeMaTHIECKON HHIYKITUH 1
103 MOHOTOHHBIE U OTPAaHUYCHHBIC TTOCIIEIOBATEILHOCTH. VICTOpHs aHAMM3a OECKOHEYHO MaJTbIX 1
104 Apubdmernueckast Iporpeccust 1
105 ['eomeTpuueckas mporpeccust 1
106 beckoneyHo yObIBaroIIas reoMeTpruUecKas MpoTrpeccus 1
107 CymMa GeCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH 1
108 JIuHEeHHBIN ¥ SKCOHEHITUANBHBIA pocT. Yucio e. Dopmyra CII0OKHBIX MPOIICHTOB 1
109 JIuHeHbIH U SKCIIOHSHIMATBHBIH pocT. Yncno e. @opmyra CI0KHBIX TPOIIEHTOB 1
110 Vcriosip30BaHME MPOTPECCHH /TSI PELICHUS peaIbHBIX 33/1a4 MMPHUKJIAHOTO XapaKTepa 1
111 KonTtponbnas padota: "[locnenoBaTelbHOCTH U IPOTPECCHu " 1
112 HenpepbiBHbIE (DYHKIIMHN U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMNITOTHI TpaUKOB HYHKIIUI 1
114 CBoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (hyHKIIMH HENIPEphIBHBIX HA OTPE3KE 1
116 MeTo1 ”HTEPBAJIOB JUIsl PEIIEHHs HEPABEHCTB 1
117 MeTo1 UHTEpBAJIOB JUIsl PELICHHs HEPABEHCTB 1




118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
119 [TpuMeHeHre CBOWCTB HENPEPBIBHBIX (DYHKIUH IS peIIeHus 3a/1a4 1
120 [TpumMeHeHne CBOWCTB HENIPEPBHIBHBIX (DYHKIUH JUIS pelieHHs 3a1a4 1
121 [lepBas u BTOpas Mpou3BOAHBIEC (HYHKIIUU 1
122 Omnpenenenne, reOMETPUYECKHA CMBICI TPOU3BOTHOM 1
123 Onpenenenne, GU3MYECKUN CMBICI IIPOW3BOTHOM 1
124 YpaBHeHHE KacaTelbHOU K rpaduKy QyHKIMH 1
125 VYpaBHeHHe KacaTelnbHOU K rpaduky QyHKIIUU 1
126 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKLINN 1
127 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKLIUN 1
128 [IpousBoiHasi CyMMBI, POU3BEACHHUSI, YACTHOTO M KOMIIO3UIIUU (DYHKIIHA 1
129 [IpousBoiHasi CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIO3UIIMU (DYHKIIHI 1
130 [IpousBoiHasi CyMMBI, MPOU3BEACHHUSI, YACTHOTO M KOMIIO3UIIUU (DYHKIIHA 1
131 Kontponbras padota: "[IponsBognas” 1
132 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3aIKs 3HaHui: "YpaBHeHU" 1
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3aNKs 3HaHU: "D yHKIUN" 1
134 Hrorosas koHTpoJbHAs paboTa 1
135 Hrorosas koHTpoJbHAs paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne n/m Tema ypoka Koa-so
4acoB
1 [IpumeHeHne Mpou3BOIHOM K HcciIe10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
2 [IpumeHeHne Mpou3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
3 [IpumeHeHne Mpou3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
4 [IpumeHeHne Mponu3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
5 [IpumeHeHne Mpon3BOIHOM K HCCiIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
6 [IpumeHeHne Mpon3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
7 HaxoxaeHne HanboJbIIero 1 HAMMEHbBILIET0 3HAYSHMSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
8 Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHON (DYHKIIMH Ha OTPE3KE 1
9 Haxosxenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUCHUST HETIPEPBHIBHONW (DYHKIIMH Ha OTPE3KE 1
10 Haxosxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMKM Ha OTPE3KE 1
11 Haxosxienne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPBHIBHOM (DYHKIIMK HAa OTPE3KE 1
12 Haxosxienne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPBHIBHONM (DYHKIIMH HAa OTPE3KE 1
13 [TpuMeHeHure TPOM3BOIHON AJIs1 HAXO0XKIEHHUS HAWIYUIIEro pellieHHsl B IPUKIIAIHbIX 3a/1a4ax 1
14 [TpuMeHeHre TPOU3BOIHON AJIs1 HAX0XK/ICHHsI HAWIYUIIIEro pelieH!s B IPUKJIaIHbIX 3a/1a4ax 1
15 IIpuMeHeHre Npor3BOIHON AJIsl ONIPEeNICHHsI CKOPOCTH M YCKOPEHHMs Ipoliecca, 3alaHHOro (opMysoi Uil rpaduKoM 1
16 IIpuMeHeHre Mpor3BOIHON AJIs ONIPEeNICHHsI CKOPOCTH M YCKOPEHHMs ITpoliecca, 3alaHHOro (opMysoi uiu rpadukom 1
17 Kommnosunus dyHkumii 1
18 Kommnosunus dbyHkumii 1
19 Kommnosutus dbyHkmmii 1
20 I'eomerpuueckue o0pa3bl ypaBHEHUN Ha KOOPAMHATHOMN IIOCKOCTH 1
21 I'eomeTpuueckue 00pa3bl ypaBHEHUN Ha KOOPAMHATHOMN INIOCKOCTH 1
22 KonTtposapHas padota: "HccnenoBanue pyHKIMNA ¢ TOMOUIbIO MPOU3BOIHOMN" 1
23 ITepBooOpa3Has, OCHOBHOE CBOMCTBO MepBOOOPA3HBIX 1
24 ITepBooOpa3Hble aneMeHTapHbIX QyHKIMH. [IpaBuia HaXoXIeHUs IepPBOOOPA3HBIX 1




25

[TepBooOpasubie neMeHTapHbIX (QyHKIMH. [IpaBrna Hax0XKICHHs TEPBOOOPA3HBIX

1
26 WuTerpan. ['eomerpuueckuii cMbICa UHTErpaja 1
27 Brruncnenue onpenenéaroro uaterpana no gopmyne Herorona-Jleitbnuna 1
28 Beruncnenue onpenenéaroro uaterpaia no gopmyine Herorona-Jleiibnuma 1
29 [TpumeneHne nHTErpaNa Uil HAXOXKACHUS IUIONIA/ICH MIOCKUX QUryp 1
30 [TpumeHeHne HTErpaNa i HaX0XKACHUS 00bEMOB r€OMETPUIECKUX Tell 1
31 [Ipumeps! pemennii qudppepeHnnanbHbIX YpaBHEHUN 1
32 [Tpumeps! pemennii qudpepeHnnaibHbIX YpaBHEHUH 1
33 MatemaTnueckoe MOJEIMPOBaHHUE PEaJIbHBIX IPOIIECCOB ¢ MOMOIIbIO AU PepeHIInaIbHBIX YpaBHEHUIN 1
34 Kontponbnas padota: "[leppoobpa3Hast u mHTErpan” 1
35 Tpuronomerpuyeckue GyHKIHUH, UX CBOMCTBA U rpauKu 1
36 Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U rpaUKu 1
37 Tpuronomerpruueckue GyHKIHMH, UX CBOMCTBA U rpaUKu 1
38 Tpuronomerpuyeckue GyHKIHUH, UX CBOMCTBA U rpaUKu 1
39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKU 1
40 OTOOp KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TIOMOIIHI0 TPUTOHOMETPHIECKON OKPYKHOCTH 1
41 OT6Op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TIOMOIIHI0 TPUTOHOMETPHYECKON OKPY>KHOCTH 1
42 OT6Op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TIOMOIIHI0 TPUTOHOMETPHIECKON OKPYKHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUI C MOMOIIBI0 TPUTOHOMETPUYECKOI OKPYKHOCTH 1
44 Pemrenne TpuroHOMETpHUYECKUX HEPABEHCTB 1
45 Penienne TpuroHOMETPUYECKUX HEPABCHCTB 1
46 Penienne TpuroHOMETPUYECKUX HEPABCHCTB 1
47 Pernrenne TpUroHOMETPHUYECKUX HEPABCHCTB 1
48 KonTponsnas pabora: "['paduku Tpuronomerpuueckux Qynkumii. Tpuronomerpuueckue HepaBeHCTBa" 1
49 OcHOBHBIE METO/IbI PEIICHUs TOKAa3aTeNbHbIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PEIlIEHUs MOKAa3aTeNbHbIX HEPABEHCTB 1
51 OCHOBHBIE METO/Ibl peIlIeHHsI TOKa3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/Ibl peIlIeHHsI TOKa3aTeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHHs JJorapu(pMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHHs JJorapu(PMUUECKUX HEPAaBEHCTB 1
55 OcHOBHBIE METOIbI pelIeH s JJorapu(pMUUECKUX HEPABEHCTB 1




56

OcCHOBHBIE METOIbI pelIeHHs JIOTapu(PMUUIECKUX HEPABEHCTB

1
o7 OcCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI pEIICHHsI HPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHHSI HPPAIIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IbI PEIICHHSI HPPAIIHOHAILHBIX HEPABEHCTB 1
61 I'padrueckre METOIbI pelIeHUs UPPAIMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckre METOIbI pelIeHUs UPPAIMOHATBHBIX YPaBHEHUN 1
63 I'padrueckre MeTOIbI peleHHs TOKa3aTeIbHBIX YPaBHEHUN 1
64 I'pacdmyeckue MeTo bl peleHus NOKa3aTebHbIX HEPABEHCTB 1
65 ['padmyeckure MeTo bl peleHus JJOTapupMUIECKUX YpaBHEHUI 1
66 ['padrueckre METOIbI peICHHS JTOTAPUPMHUECKIX HEPABEHCTB 1
67 ['padmyeckue MeTo bl penieHus JJorapuhMUIecKuX HEpaBEHCTB 1
68 ['padmyeckue MeTo bl peleHus MOKa3aTeNbHbIX U JIOTApU(MUYECKUX YpaBHEHUIN 1
69 ['padmyeckue MeTobl peleHus IOKa3aTeNbHbIX U JIOTApU(MUYECKUX YpaBHEHUIN 1
70 ['paduaeckue MeToAbl pEMICHHS TOKA3aTEeIbHbBIX U JOTapu(MUUECKIX HEPABEHCTB 1
71 ['paduaeckue MeToAbl pEMICHHS TOKA3aTEeIbHBIX U JOTapu(MUUECKIX HEPABEHCTB 1
72 KontponbHas padota: "HpparmonaibHbie, TOKa3aTeIbHbBIE U JIOTapuPMUIECKue HepaBeHCTBA" 1
73 KommiekcHbie uncna. Anredpandeckast 1 TPUTOHOMETpUYecKas (POPMBI 3aMMCH KOMILIEKCHOTO YhCia 1
74 KommnekcHeie ynicna. AnreOpanueckas U TpUroHoMeTpudeckas GopMbl 3alICH KOMITJIEKCHOTO YHCIIa 1
75 ApubdmMeTnueckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMH 1
76 ApubMeTnuecKne ornepanuu ¢ KOMIUIGKCHBIMH YHUCIaMHU 1
77 N3o06paxkeHne KOMIIEKCHBIX YHCeI Ha KOOPAMHATHOM IIOCKOCTH 1
78 N3o06paxkeHne KOMIIEKCHBIX YHCeI Ha KOOPAMHATHOM INIOCKOCTH 1
79 ®opmyna Myaspa. Kopau n-oif cTeneHr U3 KOMILIEKCHOTO YUCiIa 1
80 ®opmyna Myaspa. Kopau n-oif cTeneHn U3 KOMILUIEKCHOTO YKcia 1
81 [IpMeHeHre KOMIUIEKCHBIX YUCEN JUI pelleHus (U3NYECKUX U TEOMETPUUECKUX 3a/1a4 1
82 KonTtposnrHas padota: "KommuiekcHble uncia” 1
83 HarypanbHblie u nensie yncia 1
84 HarypanbHblie u nensie yncia 1
85 IIpuMeHeHre MPU3HAKOB JIETMMOCTH IIeJIBIX YHCell 1
86 [TpuMeHeHne MPU3HAKOB JICTMMOCTH IIeIbIX YUCET 1




87 [Ipumenenne npuszHakoB Aenumoctu nenbix uncesnr: HOJl u HOK 1
88 [Tpumenenne mpusHakoB aenuMocty 1ensix yucen: HOJ u HOK 1
89 [TpuMeHeHne MPU3HAKOB JICIUMOCTH IIETBIX YMCEI: OCTATKH M0 MOJTYITIO 1
90 [TpuMeHeHne MPU3HAKOB ICIUMOCTH IIEIBIX YMCEI: OCTATKH M0 MOJTYITIO 1
91 [TpuMeHeHne MPU3HAKOB ICTMMOCTH IIEITBIX YUCEI: aropuT™M EBKIIMAA 11 penieHus 3a1a4 B LEJIbIX YUCIIax 1
92 KonTpomsHas padora: "Teopus nenbix yucen” 1
93 CucreMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI-CIIEICTBHSI 1
94 CucreMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI W CHCTEMBI-CIIEICTBHSI 1
95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH pallMOHAILHBIX YPaBHEHHUN 1
96 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH MPPallMOHATIBHBIX YPaBHEHUI 1
97 OCHOBHBIE METO/IbI PELIECHUS CUCTEM U COBOKYITHOCTEH MOKAa3aTEIbHbBIX YPABHEHUI 1
98 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHUN 1
99 OCHOBHbBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYIMHOCTEH JIOTapu(PMUYECKUX YPABHEHHM 1
100 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMHUYECKUX YpaBHEHUN 1
101 [IpuMmeHeHne cucTeM K pelIeHHI0 MaTeMaTHYeCKUX 3a/a4d 1 3a]1a4 U3 pa3IMYHbIX 00J1acTeil HayKH U pealbHON KU3HHU, 1
MHTEpPIpETAIHs MOJTYYCHHbBIX PE3yIbTaTOB
102 [IpumeHeHue cucTeM K peleHHI0 MaTeMaTHYeCKUX 3a/1ad U 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HAyKH U peanbHON KU3HHU, 1
MHTEPIPETAIH OJTYYEHHbBIX PE3yIbTaTOB
103 [IpuMeHeHre HepaBEHCTB K PEHICHUIO MAaTEMaTHYECKHX 3aa4 ¥ 3ajad U3 pa3INyHbIX o01acTel HayKH U pealibHOM KU3HU, 1
MHTEPIPETALMS OTY4YCHHBIX Pe3yIbTaTOB
104 KontponbHas padota: "CucteMbl palliOHATBHBIX, HPPAIIMOHAIBHBIX TTOKA3aTEeIIbHBIX U JIOTapU(DMHUIECKUX ypaBHEHUN" 1
105 PanmonansHbIE ypaBHEHUS ¢ ITapaMeTpamMu 1
106 PanrioHanbHbBIE HEPABEHCTBA C TapaMEeTPaMHU 1
107 PanrioHanbHbBIE CUCTEMBI ¢ TapaMeTpamMu 1
108 WppatmoHansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHanbHble CUCTEMBI C ITApaMeTpaMu 1
110 Iloka3zarenpHble ypaBHEHUS, HEPABEHCTBA C IApaMETpaMu 1
OKa3aTeJIbHbIE CUCTEMBI C TapaMeTpaMH
111 I1 1
orapu(pMUUecKue YypaBHEHUs, HEPABEHCTBA C MapaMeTpamu
112 JI , 1
orapu(pMUYECKUEe CUCTEMBI C MapaMeTpaMu
113 JI 1
114 TpuroHomeTpruyeckue ypaBHEHHUs ¢ IapaMeTpaMu 1
115 TpuronomeTpruueckue HEpaBEHCTBA C MapaMeTPaMu 1




116 TpuroHoMeTpUYECKUE CUCTEMBI € ITapaMeTpamMu 1
117 [TocTpoeHue U HccaeOBaHUE MAaTEMAaTUYECKUX MOJIEIIEH PEANIbHBIX CUTYallMi ¢ IOMOIIBIO YPABHEHUH € ITapaMeTpaMu 1
118 [TocTpoenue u uccneqoBaHUE MAaTEMATUYECKUX MOJIEIIEH PEAIbHBIX CUTYalMi ¢ IIOMOIIBIO CUCTEM YPaBHEHHM C 1
rnapameTpamMu
119 ITocTpoenue u uccnenoBaHUE MATEMATUYECKUX MOJIENIEN PEabHBIX CUTYAllUH € IIOMOILBI CUCTEM YPABHEHUH C 1
rnapameTpamMu
120 KonTpomsHas padora: "3amgaqn ¢ mapamerpamu' 1
121 IToBTOpEHue, 06001IeHNEe, ccTeMaTH3alus 3HaHuil: "YpaBHeHUs " 1
122 [ToBTOpenue, 0000IIeHNE, cUCTEeMaTH3aIus 3HaHWi: "Y paBHeHHS" 1
123 [ToBTOpenue, 0600IIeHNE, crucTeMaTH3aIus 3Hanuil: "YpaBHeHus. CucreMsl ypaBHeHUN" 1
124 [ToBTOpenue, 06001eHne, cucremaTu3anus 3Hanuil: "HepaBencrsa" 1
125 [ToBTOpenue, 0600IIeHNe, cucTemaTu3anus 3uanni: "HepaBenctaa" 1
126 [ToBTOpEeHue, 006001IeHNE, cCcTeMaTu3anus 3Hanni: "HepaBeHncraa" 1
127 IToBTOpenue, 0000IMIeHNE, cucTeMaTu3anus 3Hanuii: "[IponsBoanas u e€ mpumeHenue" 1
b 2
128 [ToBTOpenue, 0600meHne, cuctemaTusanus 3uanui: "[IlponsBoaHas u e€ npuMeHenue" 1
129 [ToBTOpenHue, 0600meHne, cuctemaTusanus 3Hanui: "[IpousBoaHas u e€ npumeHeHue" 1
130 [ToBTOpeHme, 0600IIeHNE, cucTeMaTH3anys 3Hanui: "MaTerpan u ero npuMeHeHue" 1
131 [ToBTOpeHuEe, 0600IIeHNE, cucTeMaTH3aus 3HaHui: "OyHKIuu" 1
132 [ToBTOpEeHME, 0000IIEHNE, cUcTeMaTH3alus 3HaHui: "OyHKIuu" 1
133 [ToBTOpEeHME, 0000IIEHNE, cCUCTeMaTH3aIus 3HaHui: "D yHKIuu" 1
134 Hrorosas koHTpobHas paboTa 1
135 Hrorosas koHTpobHas paboTa 1
136 IToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 137




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. MaremaTuka: anredpa 1 Hadyasa MaTeMaTHYECKOTO aHAJIN3a, reoMeTpusi. Airedpa u Havasga
MaTemMaThudeckoro ananmmsa. 10 kmacc: yue0. s o0meo0pa3oBar. opranu3amnuii: 6a3oBbIil U yriayour.
ypoBau / [C.M. Hukonsckuii, M.K. [Toranos, H.H. Pemernukos u ap.]. — M.: IIpocsemenue, 2018.
2. Maremaruka: ainreOpa u Hauajga MaTEeMaTHYECKOTO aHalin3a, reoMeTpus. AireOpa u Havasa
MareMarnueckoro aHaimsa. 11 kiacc: yueb. st o0ieoopa3oBart. opraHu3aiuii: 0a30BbIN U yriTyOI.
ypoBau / [C.M. Hukonsckuii, M.K. [Toranos, H.H. Pemeraukos u ap.]. — M.: I[Ipocsemenue, 2018.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. Maremaruka: anrebpa U Hadyajla MaTEMaTUYECKOTO aHalin3a, TeoMeTpus. Airedpa 1 Havasa
MareMmarndeckoro aHanusa. 10 kimacc: yueb. amst o01eo0pa3oBaT. OpraHu3aiinii: 0a30BbIN U yIITyOI.
yposHH / [C.M. Hukonsckuii, M.K. [lotanos, H.H. Pemernuxos u np.]. — M.: [Ipocsemenue, 2018.

2. Matemaruka: anredpa 1 Hayajla MaTeMaTHUECKOT0 aHalln3a, TeoMeTpust. Anredpa 1 Hadana
MareMatrdeckoro aHanmsa. 11 kimacc: yueb. s o0uieoOpa3oBaT. opraHu3aiuid: 6a30BbId U YIITyOll.
yposHu / [C.M. Hukonsckuii, M.K. [lotanos, H.H. Pemernuxos u np.]. — M.: [Ipocsemenne, 2018.

3. Anrebpa 1 Hayana MaTeMaTH4ecKoro aHanusa. Jlunakruyeckue marepuainsl, 10 kitace: 6a30Bblif 1
yrayonénnsiit yposau / M.K. Iloranos, A.B. llleBkun. — M.: Ilpocsemienue, 2018.

4. Anrebpa u Hadaja MaTeMaTuyeckoro aHanusa. Jlunakruueckue matepuanisl, 11 kinace: 6a30Bblif 1
yrayOonénnsiit yposau / M.K. Iloranos, A.B. llleBkun. — M.: Ilpocsemenue 2018.

5. AnreOpa u Hadaja MaTeMaTuyecKoro ananusa. Kaura mis yanrens. Meroaudyeckue
pexkomenmanuu K yaeouuky C. M. Hukonwsckoro, M. K. [Totanosa, H. H. PemernukoBa u ap./ [M. K.
[Toranos, A.B. llleBkun]. — M: [Ipoceemenue, 2022.

6. Maremartuka. ba3oBblii ypoBeHb. Enunbiii 'ocynapctBeHHbIN Dk3amMeH. ['0TOBUMCS K UTOTOBOM
atrectanuu: [yueoHoe nmocooue] / A.B. Cemenos, 1.B. Smenko, U.P. Beicomkuii u ap. mox
penaknuei 1.B. SAmenko; MockoBckuit LleHTp HenpepsiBHOTO 00pa3zoBanus. — MockBa: MHTemekt-
eHTp, 2024.

7. Maremaruka. [Ipodunbnbiii ypoBenb. Enunsiii ['ocynapctBenHbIil Dx3aMeH. ['oToBUMCS K
WUTOTOBOM arrecranuu: [yueOHoe mocooue]/ A.B. Cemenos, U.B. Amenko, 1.P. Beicotkuii u ap. mox
penaknuei 1.B. Smenko; MockoBckuit LlenTp HenpepsiBHOTO 0Opa3zoBanus. — MockBa: MHTemiekT-
eHTp, 2024.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://edsoo.ru

https://math/ru

https://rech.edu.ru/

http://reshuege.ru






