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IHHOACHUTEJBHAA 3AIINCKA

VYueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIN3a» SIBISCTCS OJHUM W3
HauOoJiee 3HAYUMBIX B IIPOrpamMMe CpeJHEero oouiero oOpa3oBaHUs, MOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3zy Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
0o0yJaromuxcst Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH()OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYrMX JAucUUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUS B MAaTeMaTH4IecKoil (hopme.

YueOHbIil Kypc anreOpbl M Hayajdl MAaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY JUIA
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAHUS OCHOBHBIX
TEH/EHUMH pa3BUTUS HKOHOMMKHM M OOILIECTBEHHOM >XM3HM, IO3BOJSICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOJIb30BATh UX IS
JTAIBHEUINETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM aireOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTMHHOCTb, JIOKa3bIBAaTh
YTBEP)KICHHSI C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BAaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xonme u3ydenus yueOHOro kypca «AureOpa M Hadajga MaTeMaTHMYECKOrO aHaIM3a»
oOyyaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
[IOCTPOEHUS MaTeMaTHYEeCKUX MOJEIEH pealbHbIX CUTyalUH, UHTEPIpPETalud IOJy4YEHHBIX
peLIeHNH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIaaeT 3HAYUTENBHBIM BOCHHTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcss Kak uyepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIbHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHbIN pe3yibTar.

B ocnoBe mertonuku oOyuyeHus anreOpe W HayajdaM MaTeMaTHYECKOIO aHalli3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B crpykType yueOHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOro aHAJIN3a» BBIJEIIEHbBI
CIIEYIOIIAE COJEPKATENBHO-METOANYECKHE JMHUK: «Uucna U BeMUCIHCHUS», «DyHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro ananusa», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE CO/EP)KATEIBHO-METOANYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSIS IPYTr
Jpyra W TOCTENEHHO HAaChIIasAChb HOBBIMH TeMaMH U paszjnenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJepikaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHaIus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBJIa/IeBalOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHUX I[OCIelI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTHh MaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHbIE NMPU H3YUYEHUU Y4eOHOro Kypca, IS peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxatenpHO-MeTOAMYEeCKast ~ JTUHHS  «Ywcma W BBIYMCICHHS»  3aBepiiacT
(I)OpMI/IpOBaHI/IC HAaBBbIKOB HCITIOJIB30BaHUA ﬂeﬁCTBHTCHBHLIX YHCCJI, KOTOPOC 6I>IJIO Ha4yaToO Ha
ypOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pa3oBaHus 0co00e
BHUMaHHE yjensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMUYHBIX (OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPHUKHUJIKY, BBITOJIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTB C MareMaTnu4YeCKuMHu
KOHCTAaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMC5I MHOXCCTBA HATYpaJbHbIX, HCJIbIX, PAllMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIU(PUUSCKUE 3aauyl ¥ ONlePAIUU: JICIICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC orcpanru, a TAaKXKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacIIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMU UX IMIPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIIEH PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUSI U HEPABCHCTBA» PEATM3yeTCsl HAa NMPOTSHKCHUU BCEro OOyueHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOM paszaeie [Iporpammer
HPEYyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKHX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COZACpKAIIMX IapaMCTpPhI. HOJIyquHI)Ie YMCHUA HIHMPOKO HCIOJB3YHOTCA HpU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELICHUN NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBIIINX U HAUMCHBIINX 3HaUCHHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
ceOs1 Takke (GOpPMHPOBAHWUE YMEHHUH BBINOJHITH PacuéThl 1O Qopmysiam, MpeoOpa3zoBaHuUs
PaluOHAJIbHBIX, UPPANUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BI)Ipa)KCHI/II\/’I, a TaKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. brarogaps u3ydeHHIO anreOpanvdeckoro MaTepHuaia
NPOUCXOTUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO  MBIIIIJICHUS
oOyyaromuxcsi, (POPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICcTaBIeHNUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I PEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAaTrJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepkaTenpHO-MeToAn4YecKast JIMHUST «DyHKIMKU U rpaduKu» TECHO TeperuieTaeTcs ¢
OPYTMMHM  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBKY B  KakOM-TO  CMbICIEe  334aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIB30BaHUEC
GYHKIMA U pelieHus 3ajJad M3 JPYyruX YYeOHBIX MPEJIMETOB M pPEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTE€MaTUYECKMM AaHAJM30M, TaK M C PEHICHUEM YpaBHEHUN M HepaBeHCTB. [Ipn
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHBIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIHMH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAlEJIeH Ha pPa3BUTHE YMCHUH U
HAaBbIKOB, IMO3BOJIAIOIINX BbBIPAXATh 3aBUCHUMOCTU MCXKAY BCIWMYMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aQHAJTUTUYECKOHM, Trpadudeckoil u cloBecHOHW. Ero wu3ydeHwe CrnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS,  CIIOCOOHOCTH K  OOOOIIEHHUI0 W KOHKDPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOTHIA.



CopepxarenpHas nuHUs «Haudana mMareMaTHyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0yYJaroIIiMCs,
TaK KakK y HHUX TMOSBISETCS BOZMOXHOCTh CTPOUTH IPA(HUKHU CIOKHBIX (DYHKIUH, OMPEICNATh X
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmporeccoB. JlaHHas coziepxaTenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEJEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaXOJIUTh HAWJIy4lllee pEelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COIUATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTUKH KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTonuyYecKass JuHHUS «MHOXKeECTBa M JIOTHKa» BKIIOYaeT B cedd
AJIEMEHThl TEOPUU MHOKECTB W MaTeMaTHYEeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTHKH W MpeyiaraloT HamOosiee
YHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKU U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIeMyCs TOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHUKU U HCIOIb30BaTh €ro JUIsl BBIPAXKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKW KaK HAyKH CJIEAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOrOCTb
000OCHOBaHMN ¥ CJI€IOBaHHE ONpeACNEHHBIM TpPaBUIaM IOCTPOCHMSI JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIHOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYaIOIINXCs, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yue6HOM Kypce «Anredpa u Havyajga MaTeMaTUYECKOT0 aHaTN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOr0 MOJICTMPOBAHUs, KOTOphIE MPU3BAHBI CIIOCOOCTBOBATH (DPOPMUPOBAHUIO
HABBIKOB MTOCTPOEHHUS MOJICNIEH peabHBIX CUTYaIlui, UCCIEOBAHUS ITUX MOJIENIEH C TOMOIIbIO
anmapara aiareOpbl U MaTeMaTH4YecKoro aHalli3a, MHTEPIPETAllMU IOJYYeHHBIX pPe3yJIbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXABIH U3 pa3felioB MPOrpaMMbI, MOCKOJIBbKY BECh MaTepHhall
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs ISl pelieHus NPUKIaAHBIX 3amad. [lpu permenun
peadbHBIX TMPaKTHUUECKUX 3aJad o0Oydarolmuecs pa3BHBAIOT HAOIIOJATEIBbHOCTh, YMEHUE
HAaXOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAJIOTHIO, 0000ImaTh U
KOHKpPETH3UpOBaTh Tmpobnemy. JlesrenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAHBIX 3a7]a4 OPTraHU3yeTCs B MPOIIECCe U3YUCHHS BCEX TEM yueOHOTO Kypca «Airebpa u
Hayajia MaTeMaTUYeCKOro aHaIn3ay.

Ha u3ydenue yae6HOTO Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHalu3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COILEPKAHUE OBYYEHMUS
10 KITIACC

Yucia 1 BBIYUCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTPACIICH 3HAHUMN U PEATbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHuyeckue
ONEpalMK C JEUCTBUTENIbHBIMU uYucaaMu. MoOAylb NEUCTBUTENBHOTO YHUCIIA U €r0 CBOWCTBA.
[TpuOnm>kE€HHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aMUCH IEUCTBUTENIBHBIX YACEN JJI PELICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTEIIEHH U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm yucna. Cpoiicta norapudma. JlecaTuunbie 1 HaTypaIbHbIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIBI PELICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorowiensl OT OJHOM IEepeMeHHOHM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensiMu kodddunnentamu. Teopema Buera.

[Ipeo6pa3oBanust YUCIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENEHN U KOPHH.

Wppaunonanbupie  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS  HMPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHUI.

[Ipeo6pa3oBanue BbIpaxxeHUH, coaepKaIIUX JTOTapuPMBbI.

Jlorapudpmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JOrapuMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenne cucrem NHMHENMHBIX ypaBHEHUH. Marpuima CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro IeOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEJIN C TIOMOIIBIO MATPHIL U OIIPEACIIUTEIEH.

[locTpoenre MaTeMaTHUECKUX MOJENEW pPEalbHOM CHUTyalluH C TMOMOINBIO YPAaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HHU.

DyHKIUHN U TPadUKH

OyHKIMsA, crnocoObl 3amaHus QyHKuuu. B3anmuHo oOpathble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkunn. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIHMMA.



OO6nacth onpeeneHus 1 MHOXKECTBO 3HaueHui GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHHUMYMBbI QyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass GpyHKIMS ¢ HATypalbHBIM U IENBIM IOKa3zareneMm. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0il cTenmeHH Kak (PyHKUMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHns] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YUCJIOBOr'O ApryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEHN.

Hauvana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4ecKon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas Iporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHue NPOTpeCCUu Il pELIEHUS PEAIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢byuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEHICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (QYHKIIUM JIsl pelIeHns 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKU 1 HU3MIEeCKUit
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelabHOH K rpaduky GpyHKIUH.

[Tpou3sBoHBIE 3NeMeHTapHbIX QyHKIUH. [Ipon3BoHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBAaMU U MX CcBoiicTBa. [{uarpammel Diinepa—BeHHa.
[IpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWEe NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B ETbIX YUCIIaX.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (POPMBI  3alUCH
KOMIUIEKCHOTO Yucia. ApupMeTHYECKHe ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu n-oit cteneHu u3



KOMIUIEKCHOTO uucina. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHus (QU3NYECKUuX U
F€OMETPUYECKUX 3aau.

YpaBHeHusI 1 HEPaBEHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OcCHOBHBIE METO/IbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAJbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKH M pPEaITbHON JKW3HM, MHTEPIPETALHUs IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHH U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TPaUKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWN H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnionb3zoBanue rpadukoB (QyHKIUN A5 HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT NP PELICHUHN 3a/1a4 U3 IPYrUX yU4eOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maremMaTn4yeckoro aHajaimsa

[TpumeHeHne MPOU3BOIHOMN K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M DKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUH HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIpuMeHeHne NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie 3IeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BelyucieHne onpenen€éHHoro uHrerpaia
no ¢popmyine Herorona-Jleitbuuna.

[IpumeHeHrne uWHTerpana Uil HAXOXKAEHUS IUIOLaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHINaTbHBIX YPaBHEHUH.



IIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBI YPOBEHB) HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh ~TPAKIAHCKOW TMO3UIUU  OOYYaroIIerocss KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHUBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYNy, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYJbTYphl, TOHUMAHHWE BIHUSHUS COIMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW NI peleHus 3a7ad B 00JIaCTH OKPYKAIOIEH Cpeipl, TUIAaHNPOBAHNE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAyKH Kak Cdepbl



YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITHI, OTHONICHUHA MEXIy TMOHATUSMHU, (QOPMYIUPOBATH OMPEACICHUS IOHATHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALKUKA, OCHOBAHUA [UIsi 0000IIeHUus u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (pakTax,
JNaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus ydyeOHOM 3amaud (CpaBHMBAThb HECKOJIBKO BapHAaHTOB
peiieHus, BbIOMpaTh HauOollee MOAXOMANIMA C Y4ETOM CAMOCTOSTEIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIONIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUIM MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpEeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOLIECCA, & TAK)KE BBIJBUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3IUYHBIX  THIOB, aHAJU3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTypUpOBaTh  WHGOpPMAIUIO, TPEACTaBIATH €€ B  Pa3NIUYHBIX  Qopmax,
WUTIOCTPUPOBATh TpaduuecKy;



OLICHUBATh HAAE&KHOCT, HMHGOPMAlMM MO CaMOCTOSITENbHO  C(HOPMYITHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
06H_I€HI/I5I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAYy peUIeHHs 3aJayd, KOMMEHTUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4M, BBICKA3bIBaTb HMACH, HAILICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJIATH CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB AHaliora, OOHApY>KUBATh paziuihe M CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

MNpEACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS € Yy4ETOM 3a1ad  MPEe3CHTAUUd M|
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, aJIrOPUTM pEIIeHHs 3alauyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3yibTaTa pelleHrs MaTeMaTHueCKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MNP PELIEHUM 3a/1ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM U YCIOBHUSM, OOBICHATH HPUYUHBI
JOCTHMKEHHUS] WJIM HEAOCTH)KEHUS pE3yJbTaTOB JIE€ATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelmieHny ydeOHBIX 3a7ady, NPUHUMATh I€JIb COBMECTHOM JAESTEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOM pPabOThI, paclpenensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
IpoIiecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYNMHOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHMH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4acTh paOOThl M KOOPAMHHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOICHCTBUS.

NPEAMETHBIE PE3YJIbTATBI
K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIHE MpEeIMETHbIE
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauyana
MaTEMaTHYECKOr0 aHAJIN3a»:



Yucia M BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIIOHAIBHOE YUCIIO, OECKOHEUHAs! TIEPUONUECKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JCHCTBUTEIHHBIX
4yHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAHbBIX 3aa4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh TPUOMMHKEHHBIC BBIUUCIICHUS, TPABWIA OKPYTJICHHS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBAaTh IOHITUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, NECATUYHBIE M HATypajbHbIC
J0TapuQMBbl;

CBOOOJIHO ONEpUPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHrTa;

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC U ApKTAHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  OHEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

IPUMEHSTh pa3JUYHbIE METOAbl DPELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW NEPEMEHHOM, MHOTOWIEH C
HeNbIMA KO3 QULUMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y n treopemy Buera s pemenns 3anay;

CBOOOZHO oOmepupoBaThb MOHSTHUSAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MATpULbl 2 X 2 W €ro IreOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYMCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN I PELIECHUS
CUCTEMBbl JIMHEWHBIX YPaBHEHHUH, MOJEIUPOBATH PEaJbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpHll H
OIpEACINTENEH, UHTEPIIPETUPOBATh ITOJYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIMIOJHATh NPEOOPa30OBaHMUSI YHMCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapuMoB Uil  HpeoOpa3oBaHUS  JIOrapu(PpMHUUECKHX
BBIPAKECHMUI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPpAllMOHANbHbBIE,  IOKa3aTeJIbHblE U
jJorapuMuUecKie ypaBHEHMsI, HAXOJUTh WX PELIECHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMynasl i npeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOZHO OINEpPUPOBATh IOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPHUMEHATH
HEo0XouMble (POPMYIIBI TS PELICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;



MOJICIUPOBaTh pEAJIbHbIE CUTyallud Ha s3bIKE aiareOpbl, COCTABIATh BBIPAKCHMUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIUSA (YHKIHMHA, rpaduk (yHKIHUH, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPENENCHUs M MHOXKECTBO 3HAaYECHUH
(GyHKUUY, HYIU QYHKLUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OMNEPHUPOBATH MOHATHAMHU: YETHBICE M HEUETHBIC (DYHKUIMHU, MEPUOTUYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNe (YHKLUU Ha IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasaresueM, rpaduk CTeNeHHOH (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpadux
KOPHS N-Oi CTETIeHHU KaK (YHKIIUU OOpaTHOM CTENICHH C HaTypallbHBIM IIOKa3aTeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBajJpaTWyHas U ApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W JorapupmMuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPApUKH IS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUYECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA A7 UCCIEAOBAHMS IPOLECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JIPYTUX YY4EeOHBIX MPEIMETOB M peaIbHOW XU3HH, BBIpaXKaTtb (hopMmynamu
3aBUCUMOCTH MEXly BEJTUUYNHAMM;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas IpOrpeccus,
OecKkOHEUHO yObIBaroIlasi reOMeTpUUecKas Mporpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMAIbHBIN POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PEeaIbHBIX 33/1a4 MPUKIIAHOIO XapaKkTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/aHUS
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYEHHBIE TTOCIIEA0BATEIbHOCTH, IIOHUMATh OCHOBEI
3apOXKACHUSI MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (DYHKIMM, TOUKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI rpaduka QyHKIUH;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATHUAMHU: INepBas W BTOpass NPOMU3BOJHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(byHKUNH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOIHOM JUIsl peleHus 3a/1au.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH,

UCIIOJIb30BaTh TEOPETHUKO-MHOXXECTBEHHBIN ammapar i ONUCaHMs PeabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;



CBOOOJIHO OIEPUPOBATh TMOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MaTeMaTH4YEeCKOr0 OOBEKTa, JJOKA3aTeNbCTBO, PAaBHOCHIBHBIC ypaBHEHUS U
HEpaBEHCTBA.

K konmy oOydenums B 11 kiacce oOydaromuics MONYYUT CISAYIOIIHE TMPEIMETHBIE
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Asiredpa U Havaia
MaTEeMaTUYCCKOr0 aHAIIM3a:

Yucaa ¥ BLIYMCIECHHS

CBOOOJIHO OIEpUPOBATh TOHATHSAMHU: HATypallbHOE U II€JIO€ YHCIIO, MHOXKECTBa
HaTypaJbHbIX U LEIbIX YUCEJ, UCII0JIb30BaTh MPU3HAKHU AeIuMocTH 1enbix ynces, HOJ n HOK
HATypaJbHBIX YMCEN AJIsl PEIICHUS 3a1a4, IPUMEHATh aliroput™ EBkinia;

CBOOOIHO OTNEPHUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3aITUCHIBATh HATYPAIbHBIC YHCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO OINEPUPOBATHh MOHATHUSMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B anreOpandecKoil U TPUTOHOMETPUUYECKOH (dopme,
BBITIOJTHATH apU()METUICCKIE ONIEpAllUY C HUMH U U300paxaTh Ha KOOPAMHATHOM TIOCKOCTH.

YpaBHeHHsS M HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppalMOHAIbHBIC,  IOKa3aTelIbHBIE M
norapuMUYECKHUe HEPABCHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIBHBIX MTEPEXO0JIOB;

OCYIIECTBIISATh OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI IJISl PELICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJICJICTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH
paloHaIbHBIX, HMpPpAIOHATBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEpPABEHCTB;

pemaTth panuoHalbHBIC, HppallMOHAIbHBIC, TOKa3aTelbHbIE, JorapupMUUECKHEe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOYJIU U TTapaMeTPhI;

MPUMEHSTh TpaduvecKre METOIbI ISl PEIICHUs] YpaBHEHUN 1 HEPABEHCTB, a TakXKe 3a/1a4y
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aiareOpbl, COCTABJISITH BBIPAXKECHHUS,
ypaBHEHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHIO 3aJaud, HCCIEA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOYUYEHHBIH pe3yabTarT.

DOyHKUUM U rpadpuku:

CTPOUTH TpaduKH KOMMO3UIMU (DYHKIHMI C TTOMOIIBIO IJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TeOoMeTpHYeckre oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauana MaTeMaTH4YeCKOro aHAJIU3A:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (QYHKIIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIeEe U HAUMEHbIIIee 3HAYCHUSI (PYHKITUN HEMPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HaXOXKICHUSI HAWTy4YlIEro PelIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUUATBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONPEIECICHHUs] CKOPOCTH U YCKOPEHUSs
mporiecca, 3a1aHHOT0 (POPMYIION UK TpadUuKoM;



CBOOOIHO ONIEPHPOBATh MOHATHAMU: IEpBOOOPa3Has, ONPENEIEHHBIN HHTErpall, HAXOANUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIMA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleriOnuma;

HAaXOJHUTh IJIOMIAAN TUNIOCKUX (QUTYP U 0OBEMBI TEJI C TOMOIIBIO HHTETPANIA;

UMETh TPEJCTaBICHHE O MAaTeMaTHYECKOM MOJICIMPOBAHUHM HA INPHMEpPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHI,

pemath NpUKIagHbIe 33a4l, B TOM YUCIIE COIMAIBHO-DKOHOMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBaMH MaTeMaTHIeCKOro aHAIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEHCTBUTEIBHBIX YUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 4 | )5
HepaBeHCTBA. CHCTEMBI TMHEHHBIX ’
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 2 | |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 | |
WppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 | 0.5
ypaBHEHUS
JI .
5 orapudmuueckas QyHKINs 18 | 175
Jlorapudmudeckue ypaBHEeHUS
6 TpuroHomeTpuuecke BbIpaXKeHUs U ” | 225
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 0,5
HenpepsiBable pynkiuu. [IponszBoanas 20 1 1,5
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 5 ) 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 11




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoububle IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| I/ICCJIGILOBaHI:Ie (GYHKITUH C TOMOIIBIO 2 ! 15
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 0,75
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 | |
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonanbsHele, MOKa3aTENbHbBIE U 24 | 25
norapuMUYECKHE HEPABCHCTBA
5 KommekcHbie uucna 10 1 1
6 HatypanbHble u 1ienble uncia 10 1 0,5
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1 1,5
I1
9 OBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 16 ) 15
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 11,25




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll3yqeﬂml :)Iﬁlil;l;onaTeﬂbﬂme
padoThI padoThI pecypes:
| MHOXeCTBO, orepauu HajJ MHOKECTBAMH |
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO |
anmapara JJisl pelieHus 3a1a4
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0,5
OECKOHEUHBIE MTEPUONMUECKUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJIHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33134
3 [elictBurenbHble yncia. PanmonansHbie U |
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C | 0.5
o )
JEMCTBUTEIbHBIMU YU CIIAMU
10 Mopyne AeMCTBUTEIBHOTO YHCIIA U €TI0 1

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.

Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

0,25

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHCTEMBI JINHEHBIX YPaBHEHUI

0,25




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

0,5

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HaumMeHbIlIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

0,5




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpagux"

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, 05
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX 0,25
YpaBHEHUN

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN

46 MPPALMOHAIIBHBIX YPABHECHUN
A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM
43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH 0.5
. )
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN
49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN
50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk
51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"
59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
e€ CBOMCTBA
53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA
CremneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
54 . o 0,25
e€ cBolicTBa
55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux
56 Hcnons3oBanue rpaduka GyHKIUU A5
peueHusl ypaBHEHU I
57 Hcnonws3oBanue rpadpuka QyHKIUN A5 025
)

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE
59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE
60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN
61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
64 Jlorapudm umncna. CoiicTBa jgorapudpma 1 0,25
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1
66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl
68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux |
aorapu@msl
69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX | 05
norapudmer ’
70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux
71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux
7 Hcnonp3oBanue rpaduka GyHKIMM A5 !

peuieHus ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUN A5

73 . 0,5
pellIeHusl ypaBHEHUI
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC
74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
75 METO/BI peIIeHUs JIorapu(HPMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
76 METOBI pEIICHUS JIoTapu(HPMUIECKUX 0,5
ypaBHEHU I
77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN
73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUECKUX ypaBHEHUN
79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"
20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa
31 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa
2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 05
)
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,
84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OIpe/ieIEHUE TPUTOHOMETPUUECKHUX 1 0,25
(yHKLUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM
91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM
9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX | 1
BBIpKEHUI
94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1
95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1
96 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 0,5
98 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1
99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:
101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"
102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS 1

rocyienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX
104 Apudmernueckast mporpeccus
105 ['eomeTpuyeckas nmporpeccus
106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust
107 CymMma 6eckoHeuHO yObIBaroIei 05
. )
rE€OMETPUUECKOM IPOTrPECCUU
108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB
109 JIMHENHBIN ¥ YKCOHEHIMAJIBbHBIA POCT
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U Mporpeccun”
112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA
113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII
114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke
CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
115 0,25
OTpe3Ke
116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB
118 Meton uHTEpBAJIOB JUIsl PELLICHUS 05
HEPaBEHCTB
119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4
120 [TprMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
GYHKIUH U1 pereHus 3a1a4
121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU
122 Ornpezenenne, reOMETPUUECKUM CMBICTT
IIPOU3BOJTHON
123 Onpez[eneHHf:, (U3UYECKUI CMBICIT 05
POM3BOIHON
124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN
125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN
126 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLUH
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 0,25
128 ITponsBogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH
129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH
130 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI
131 KonTtponsnas padora: "[IponszBoanas”
132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHui: "OyHKIMN"
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS |
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10 1

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

0,5

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne Mpon3BOHON IS
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

0,5

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom

0,5




17 Kommnosumus ¢pyHkmmii
18 Komnozunus GyHkimit
19 Kommnosumus hyHkmmii
20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH
)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH
2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX
24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX
)5 [TepBooOpa3HbIie dNeMEHTapHBIX (QYHKITUH. 0.5
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX ’
26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa
7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOHuna
73 Brruucnenue onpenenéHHOro HHTerpana
o ¢opmyne HeroTona-JleiiOnuma
79 [IpuMeHeHnne uHTETpaIa ISl HAXOXKIACHUS
IoIaiel TUIOCKUX PUTYp
30 [IpuMeHneHnne uHTETpaIa ISl HAXOXKIACHUS 05
00BEMOB T€OMETPUUECKHX TE '
31 [Tpumeps! pemenuii uddepeHInaTbHbIX

YpaBHEHUH




[Tpumeps! pemenunit audhepeHIuaIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE
33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM
34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”
35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu
36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
39 Tpuronomerpuueckre GyHKIUH, UX 05
CBOWCTBA U TpaduKu ’
OT60p KOpHEHN TPUTOHOMETPUUYECKUX
40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX 05
’

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB 0>

53 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS 05

norapu)MIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> HppaLMOHAIIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/bI pEeLLIEHUS
UppalvOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB

60 OcCHOBHBIE METOABI PELLIEHUS 05

)

HppalMOHAIIbHBIX HEPABEHCTB

61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH

2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI

63 I'paduueckue MeTo bl peLeHus
IIOKA3aTeIbHBIX YPABHEHUN

64 I'paduueckue MeTo bl peLIeHus 05
IIOKAa3aTeIbHbIX HEPABEHCTB

65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'padnueckue MeToabl pemeHus 05
Jorapu(pMHUUECKUX HEPABEHCTB '
I'padmueckue MeToabl pemeHus

68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus

69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

0,5

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A

0,5




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padoTta: "KomruiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJQ u HOK
[IpuMeHeHue Npu3HAKOB ACITUMOCTH

88 0,5
nensix yucen: HOJl u HOK

29 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LETBIX YUCeN: anroput™ EBkimna st
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax

9 Kontponbras pabota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBUS

94 CucremMa 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




95

CICACTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

96

97

98

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

0,5

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

0,5

101

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKWU3HM, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTAaTOB

102

[IpuMeHeHne cucTeM K pEeIEHUT0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, UHTEpIIpETaLus I0JY4EHHBIX
pE3yJIbTaTOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

ITokazaTenbHBIE CHCTEMEI C napameTpamMmu

0,5

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

0,5

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

[ToctpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

CI/ITyaI_II/Iﬁ C MIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ

C mapameTpaMu

0,5

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI[CJICﬁ PCAIBbHBIX

CI/ITyaI_II/Iﬁ C IIOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ

C mapameTpaMu

120

121

122

KonTponbnas pabora: "3anauu c
napaMmerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

123

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

0,5

124

125

[ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 06061IeHNE,
cucremarusanus 3HaHui: "HepaBencraa"

126

[ToBTOpenue, o600mEHNE,

0,5




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,

129 cucremarusauus 3Hauuii: "IIponsBoanas u 1 0,5
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,

130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"

131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"

133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1

135 WroroBas koHTpoJsibHas paboTa 1 1

136 [ToBTOpenue, 060061IeHNE, |
CHCTEMATH3alMs 3HAHUI

OBIHIEE KOJIMYECTBO YACOB I10
. 136 10 11,25

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. Maremartuka: aiarebpa W Hadajga MaTeMaTHYECKOro aHaiu3a, reomerpus. Anredpa u
Hayaja Maremarudeckoro ananusa, 10 kmace/ Komsrun FO.M., TkaueBa M.B., ®enoposa
H.E. u npyrue, Aknmoneproe obmiectBo «M3aatenscTBo «IIpocBerienue»

2. Maremartuka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHanmu3a, reomerpus. Anrebpa u
Hayaja MaremaTudeckoro ananusa, 11 kmace/ Komsirun FO.M., TkayeBa M.B., ®enopora
H.E. u apyrue, AxumonepHoe obmiectBo «M3aarensctBo «IIpocBemienne»

3. Marematuka. AnreOpa u Havaia MareMmarudeckoro aHanm3a, 10 kmacc/ Mepsnsk A.l,
Homuporckuii JI.A., TlonsikoB B.M.; non pemaknueit [lomonbckoro B.E., ObmectBo ¢
OrpaHMYEeHHON  oTBeTcTBeHHOCThIO  M3martenbckuit  1neHtp «BEHTAHA-T'PA®y;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

4. Maremaruka. AnreOpa W Havyajia MaTreMaTH4YecKoro aHanusa, 11 kmacc/ Mepsnsak A.l.,
Homuporckuii JI.A., TlonskoB B.M.; non pemakmueit [Tomonbckoro B.E., O6miectBo ¢
OTpaHMYECHHON  oTBeTcTBeHHOCThIO  M3matenbckuit  1neHtp «BEHTAHA-T'PA®y;
AxunonepHoe o6mectBo «M3narensbcrBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
MaremaTrka: anreOpa v Hayaja MaTeMaTHYeCKOTO aHaIu3a, TeOMETPHSL.
AnreOpa u Havasia MaTeMatuueckoro ananusa. 10-11 kmacc: MmeToanueckue mocoousi.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
PO https://resh.edu.ru/
bu6mmoteka I1OK https://m.edsoo.ru/
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