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HHOACHUTEJBbHAA 3AIIUCKA

VYuebHblil kKypc «Anrebpa M Hayaja MaTeMaTHYECKOTO aHANIW3a» SBISETCS OJHUM M3
HaumOoJee 3HAYMMBIX B TPOrpaMMe CpeaHEero OO0Iero oOpa3oBaHUs, MOCKOIBKY, C OIXHOMU
CTOPOHBI, OH OOecreurnBaeT WHCTPYMEHTAJIbHYIO 0a3y /i H3Y4YeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JpPYyroi CTOPOHBI, (OPMHUPYET JOIMYECKOEe U aOCTPaKTHOE MBILIUICHUE
oOyyaroluxcsi Ha YpOBHE, HEOOXOJUMOM [JIsi OCBOEHHS HH(OPMATHUKH, OOIECTBO3HAHUS,
WUCTOpPUU, CIOBECHOCTHM M JPYrMX JUCHUIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOyyarolmyecsi OBJAJCBAIOT YHMBEPCAIBHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
(dhopmynupyeT CBOM JOCTIKECHHSI B MaTEMaTH4YECKOU hopme.

VYuebHblil Kypc anredpbl M HayaJl MaTEMaTHYECKOrO0 aHaIM3a 3aKJIa/IbIBA€T OCHOBY JIJIS
YCIICIIIHOTO OBJAJEHUs 3aKOHaMHU (U3HMKHU, XHUMUHM, OHOJOTHH, TOHMMAHHS OCHOBHBIX
TEHACHIMA Pa3BUTHSI HPKOHOMUKH M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIIOJIb30BaTh MX IS
nanpHeimero oOpa3oBaHUST W B TOBCEJHEBHOM KM3HH. B TO jke BpeMs OBIaJcHHE
a0CTPAKTHBIMH U JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl U MaTeMaTUYeCKOTO aHalu3a
pa3BUBAaCT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBAaTh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMU U PacCyXJaTh AEIYKTUBHO, UCIIOJIb30BATh 0000IIEHNE U
KOHKpEeTH3aluio, a0CTparupoBaHWE M aHAJIOTHIO, (OPMHpPYET KpEaTHUBHOE M KPUTHUECKOE
MBILICHHE.

B xome m3yuenus ydeOHOro kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO aHaln3a)
oOydaroluecsi TMONy4YalOT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITENLHOTO
MOCTPOSHHUSI MAaTEeMAaTUYEeCKUX MOJEJCH pealbHbIX CHTyallud, WHTEPHpPETAllMd MOJYyYSHHBIX
peIIeHN, 3HAKOMSTCSI C MPUMEPAMH MaTeMAaTUYECKHX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMATHUYECKUMU OTKPHITUSAMHU U UX aBTOPaAMHU.

VY4eOHbIl Kypc o00nazaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLHAJIOM, KOTOPBIN
peayin3yeTcsl Kak uepe3 y4deOHBI MaTepual, CcrocoOCTBYHOIIMN (HOPMHPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk U dYepe3 crenuduky ydeOHOM  JeATeNbHOCTH, TpeOyromen
MPOJOJDKUTEIPHON — KOHIICHTPALlMM ~ BHUMAaHUS, CaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYYECHHBIH pe3ynbTar.

B ocHoBe Meromuku oOyueHHs anrebpe M HayalaM MaTEeMaTHYECKOTO aHaIn3a JICKUT
JeSITeTbHOCTHBIN MPHHIUT 00y4eHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIJIEICHbI
CJIEIYIOIINE COJEP)KATEIbHO-METOANMYECKUE JHHUU: «Yucina W BbUUCIEHUS», «DyHKIUH U
rpaduxm», «YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaTHueckoro anaianszay, « MHOXecTBa U
Joruka». Bce OCHOBHBIE CONEpKATEIbHO-METOIWYECKHE JHMHUU H3Yy4aroTcs Ha MPOTSHKEHUH
JBYX JIET OOYy4eHHsI Ha YpPOBHE CpeiHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSAS JPYyT
JIpyra U TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMu M pasznenamu. J[aHHbBIM ydeOHBIH Kypc
SABIISICTCSI MHTETPATUBHBIM, IIOCKOJbKY O0OBeAMHAET B cebe conaepkaHHe HECKOJIbKUX
MaTeMaTUYEeCKUX TUCIMIUINH, TAKUX KaK aiareOpa, TPUTOHOMETPHs, MaTeMaTHUECKUI aHam3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas Joruka u napyrue. [lo Mepe Toro kak oOydaromiuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKUM amraparoM, y HHX IOCJIeI0BaTeIbHO
(dbopMupyeTcsi M COBEpLICHCTBYETCSI YMEHHME CTPOMTh MaTeMaTHUECKYyl0 MOJENb peajbHOU
CUTYyallud, NMPUMEHATh 3HAHUS, MOJIyY€HHBbIC NMPH HM3YYEHUH Y4eOHOro Kypca, A pelIeHus



CaMOCTOSITEJIBHO C(OPMYJIMPOBAHHONH MaTeMAaTHYeCKOH 3ajaud, a 3aTeM HWHTEPIPETHPOBATH
CBOH OTBET.

ConepxarenpHO-MeTOAMYECKass — JuHUS  «Hucma W BBIYMCICHHS»  3aBepiiaeT
(hopMHpOBaHHE HABHIKOB HCITOJB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HAayaTo Ha
YpOBHE OCHOBHOTO 00IIero oOpazoBanusa. Ha ypoBHe cpeaHero odimiero oopasoBaHus ocodoe
BHUMaHUE YAEIsIeTCsl (POPMUPOBAHUIO HABBHIKOB PAIIMOHATBHBIX BBIYHMCIICHHI, BKIIOYAIOIINX B
ceOsl MCIIOJIb30BaHKUE Pa3IUYHBIX (HOPM 3alKCH YKCIIa, YMCHHE JIEiaTh MPUKHUIKY, BBIMOIHATH
NpUOIIKEHHBIC BEIYHCIICHUS, OIICHUBATH YHCIIOBBIC BHIPAXKEHUsI, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYArOIIUMCS MHOXKECTBAa HATYPaJbHBIX, LENbIX, PAMOHAIBHBIX H
JICHCTBUTEIILHBIX YHCEN JOMOJTHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCeN. B KaKaoM U3 3THX
MHOYKECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIC eMy creln(UUSCKUe 3a/1a4d U ONepalliu: JICICHUC
HAIleJlo, OIEPUPOBAaHUE OCTaTKaMHU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIe CBOICTBa
palMOHANBHBIX M MPPAMOHATBHBIX YHCEeN, apu(QMETHUECKHE OINepalri, a TaKKe M3BICUCHHE
KOpHS ~ HATypaJibHON  CTEeNEHHM HAa  MHOXKECTBE KOMIUICKCHBIX  4YHcell.  briaromaps
MOCJICIOBATEIbHOMY — PAacIIUPEHUI0 Kpyra HCIOJB3YeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX IPUMEHEHHS ISl PEIICHHS Pa3JIMUHBIX 33724 (POPMUPYETCSI IPEIICTABICHUE
0 SIMHCTBE MaTEMATUKH KaK HAYKH U €€ POJIM B MOCTPOCHUH MOJIEIICH peabHOro MHUpa, HINPOKO
MCTIOJIB3YIOTCSl 0000IICHNE U KOHKPETU3AIHS.

JIunust «YpaBHEHUSI M HEPABCHCTBA» PEAJM3YeTCsl Ha NMPOTSHKEHHM BCETO OOydYeHHs Ha
YpOBHE cpeaHero oOmero o0pa3oBaHUs, IIOCKOJIbKY B KaxkIoMm pasaene lIporpaMmer
NPEAYCMOTPEHO PEIICHNE COOTBETCTBYIOUIMX 3a/1ad. B pe3ynbrare oOyuaroimumecs OBIIAJICBAIOT
pa3IMYHBIMH ~ METOJAMH PCIICHUS PAlMOHANBHBIX, HPPAIMOHATBHBIX, MOKa3aTelbHBIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUICCKUX YPaBHEHUIl, HEPABCHCTB U CHCTEM, a TaKXKe 3ajad,
cozepkamux mapaMeTpsl. [lonmydeHHbIE yMEHHS IIUPOKO HMCHOIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIHIA ¢ TOMOIIBIO TPOM3BOAHOM, MPU PELICHUH MPHUKIAIHBIX 3324 ¥ 3a]1a4 HA HAX0XKICHUE
HauOOJIBIIMX U HAUMEHBIIUX 3HaUeHUH (QyHKIMU. [laHHAs copepikaTesbHas TMHUS BKIFOUACT B
ce0s1 Tarke (OpMUpOBaHUE YMEHHUH BBIMONHATH pacy€Thl MO (opMynam, NpeoOpa3oBaHUs
palMOHAIBHBIX, UPPAIIMOHANBHBIX ¥ TPUTOHOMETPUYCCKUX BBIPAKCHHN, & TAKKE BBIPAKCHHI,
colepamux creneHd u Jorapudmel. braromaps w3ydeHHo anreOpandyeckoro marepuala
NPOMCXOAUT JAJIbHEHIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPaKTHOTO  MBIIIICHUS
oOyJaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTHBHBIX PACCYXKICHUH, pabOThI C CHMBOJBHBIMU
(dbopmamu, npeacTaBlICHHs 3aKOHOMEPHOCTEH 1 3aBHCHMOCTEH B BHJE PAaBCHCTB U HEPaBEHCTB.
Anre6pa npeiaraet 3pQeKTHBHbIE HHCTPYMEHTHI ISl PEIICHHS MPAKTUYECKUX U €CTeCTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeTOAMYEeCKass JTUHUS «DyHKIUMN U rpadUKH» TECHO NEpeIUIeTacTcs C
JAPYrUMH  JIMHUSAMH ~ y4eOHOTO  Kypca, TMOCKOJBKY B  KakOM-TO  CMbICIE  3a1aér
MOCJICIOBATEIbHOCTh ~ M3YUeHHs]  MaTepuasia. V3yueHWe  CTCIEeHHOW, IO0Ka3aTeNbHOM,
J0rapupMHUUECKON U TPUTOHOMETPUUECKUX (PYHKLIUH, UX CBOUCTB U rpaUKOB, UCIIOIH30BAHHE
GyHKOMA U1 pelieHusl 3ajad W3 JPYruX Y4eOHBIX TPEJAMETOB M PEaTbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIHM30M, TaK M C PEIICHHEM YpaBHEHUH M HepaBeHCTB. [Ipu
9TOM OOJBIIOE BHUMAHUE yIelsieTcs (OPMUPOBAHUIO YMEHHUS BbIpaxkaTh (HopMmysiamMu
3aBHCUMOCTH MEXIY Pa3IUYHBIMU BEJIMYMHAMH, MCCICIOBATh MOMyYeHHbIC (DYHKIUH, CTPOUTH
ux rpaduku. Marepuan 3TOH COJACpKATEIBPHON JMHUM HAlLEIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIONIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIHMYMHAMHU B Pa3IU4HOU (opme:
AQHAJUTUYECKON, Trpadudeckod U CIIOBeCHOH. Ero wu3yueHue crnocoOCTBYeT pPa3BHTHIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTM K  OOOOINEHMI0O W KOHKPETH3aluH|,
WCTOJIb30BAHUIO aHAJIOTHA.

ConepxatenpHas nuHUs «Hauama mMareMaTHUeCKOTo aHAN3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpHUTh KPYr Kak MaTeMaTH4ecKuX, TaK W MPUKIAIHBIX 3a/1a4, JOCTYIHBIX O0ydarommmces,
TaK KaK y HUX HOSBISETCS BO3MOXKHOCTb CTPOUTH I'paUKH CIOXKHBIX (DYHKIHMHA, ONpeaensiTh UX
HanOOJIbIINE U HAUMEHBIIINE 3HAUYCHUS, BEIYMCIATE TUTOMAAN GUTYp U OOBEMBI TEJl, HAXOAUTh
CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepkarenbHas JUHHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MaTeMaTHUECKUX MOJeNeld peaJbHbIX CHUTyallud, MO3BOJISIET
HaXOJWTh HAWIydlllee pPENICHHE B MPHKIAJHBIX, B TOM YHCIE COIHAIbHO-YKOHOMHUYECKHX,
3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI0 aHalu3a CHOCOOCTBYET Ppa3BUTHUIO
abCTpaKTHOTO, (POPMATBHO-JIIOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacIio3HaBaTh NMPOSBICHHUS 3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKe W HCKyccTBe. OOydarommecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJbTaTax, MOJTYUYEHHBIX B XO/J€ Pa3BUTHS MaTeMaTHKH KaK HAYKH, U
00 ux aBTOpax.

ConepxarenpHO-MeTOANYECKass JUHUASA «MHOXeCTBa M JIOTHKA» BKIIOYAaeT B ceOs
JJIEMEHTHl TEOPUHM MHOXKECTB U MATEeMAaTUYEeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJCTABICHHUS TPOHU3BIBAIOT BECh KypC INKOJBHOW MaTeMAaTHKH W TPEIJIaraloT HauOojee
YHUBEPCAIIBHBIN SI3BIK, OOBEAMHSIONINN BCE pa3/ieibl MAaTEMAaTHKH M e€ NPWIOKCHHUH, OHH
CBSI3BIBAIOT pa3Hble MATEMaTHUECKUE TUCIMIUIMHBI U UX MPUIIOKEHUA B euHOoe 1enoe. [loatomy
BAXHO JaTh BO3MOXKHOCTH OOY4YalOMIEMYCsl IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHUKH M MCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICied. [Ipyrum
BaXHBIM MPHU3HAKOM MAaTEMAaTHKH KaK HAayKd CJelyeT MPU3HATh CBOWCTBEHHYIO € CTpOTOCTh
00OCHOBaHMH ¥ CIEOBaHUE ONpENCHEHHBIM MpPaBWJIAaM IIOCTPOCHUS  JIOKA3aTeIbCTB.
3HAaKOMCTBO C 3JI€MEHTaMHM MaTeMaTHYeCKOW JIOTMKHM CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIUICHUS] 00YJarOIUXCsl, TO3BOJISIET UM CTPOHUTH CBOM PACCYKICHHS Ha OCHOBE JIOTMYECKUX
npaBul, GopMHUPYET HABBIKA KPUTHYECKOTO MBIIUICHHS.

B yue6HOM Kkypce «AnreOpa M Hayaja MaTEeMaTHYECKOTO aHalN3a» IPHUCYTCTBYIOT
OCHOBBI ~ MAaTEeMaTHYECKOTO  MOJCIMPOBAaHUS, KOTOpbIE  TPU3BAaHBI  CIIOCOOCTBOBATH
(OpPMHPOBAHMIO HABBIKOB IIOCTPOCHHS MOJENEH peanbHBIX CHUTYallMid, HCCIIEOBAHHUS ITHUX
MoJlelield C TIOMOIIBIO ammapara anareOpsl M MaTeMaTHYecKOro aHaliu3a, HWHTEepIpeTaIiu
MOJTYYCHHBIX pe3ynbTaToB. Takwe 3amaHus BIUIETCHBI B KaXIBIH M3 pa3leiioB MPOTPaMMBbI,
MIOCKOJIbKY BECh MaTepHaj yueOHOro Kypca MIMPOKO UCIONb3YeTCs Ul PEeleHHs MPUKIAIHBIX
3amad. Ilpm pemeHMn peanbHBIX MPAKTHUECKUX 334ad  OOy4aromuecss pa3BHBAIOT
HaOJIIOIaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIIOIH30BAThH
aHaJorulo, 0000IIaTh M KOHKPETH3HpOBaTh mpobiemy. JlesTensHOCTs 1O (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPHUKIAIHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCe N3YUEHHsS BCEX TEM y4eOHOTO
Kypca «Anredpa n Hayajga MaTeMaTHIECKOTO aHAIN3a.

Ha uzyuenue yueOHoOro kypca «Anredpa 1 Hayaja MaTeMaTUYeCKOI0 aHAJIN3a» OTBOJAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 ywaca B Henenmo), B 11 kimacce — 136 yvacoB (4 daca B
HEJIETTIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC

Yuciia v BbIYMCICHUSA

Panmonaneueie yncna. OObBIKHOBEHHBIE U ACCSITHUYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue 1podu. [lpuMenenue qpodeil 1 NpoLEHTOB JUIsl PELLeHUsS] TPUKIAIHBIX 3a]a4 U3
pa3IMYHBIX OTpaciel 3HAaHUW U peallbHOW KU3HHU.

JleiicTBuTenbHble yKcha. PanyoHanbHble U MppalMOHANbHBIE 4Yucia. ApudmMeTHueckue
Omnepanyy ¢ JCHCTBUTEIBHBIMU 4YucaaMUu. Moayinb IEUCTBUTENIBHOIO YMCJIA M €ro CBOMCTBA.
[IpuOmxkE€HHbIE BBIYUCICHUSA, TpaBUIa OKPYIJICHHs, TNPUKUIKA M OLIEHKAa pe3ylbTara
BBIYMCIICHHM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonp3oBanue moaxoasmend popmbl
3aMMCH JEMCTBUTEIBHBIX YNCEN ISl PELICHUS TPAKTUUECKUX 3a]a4 U NIPEJICTaBICHNS JaHHbBIX.

ApupmeTrueckuii KOpeHb HATYpaJbHOM CTENIEHH U €T0 CBOICTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKAa3aTeJIeM.

Jlorapudwm ugucia. CBoiicTa norapudma. JleciTHIHbIC U HATYPATbHBIC JIOTAPU(PMBIL.

CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC H
apKTaHT€HC YHMCIIOBOIO apryMEHTa.

YpaBHeHHUsI 1 HePaBeHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHMSI U YpaBHEHUsI-CIeACTBUs. HepaBeHCTBO, pellleHre HEpaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUIN U HEPABEHCTB.
MHorounessl OT OJHON MNepeMeHHOW. JleneHue MHOroudjseHa Ha MHOTOYJIEH € OCTAaTKOM.
Teopema be3y. Muorousens! ¢ nensiMu ko3 duuuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHH, COIEPIKAIIUX CTENIEHN U KOPHH.

WppanmonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl  PELIEHUS  HMPPALMOHAIBHBIX
YpaBHEHUM.

[loka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/BI PEIICHMS TOKA3aTEIbHbBIX YPAaBHEHUN.

[IpeoOpa3oBaHue BbIpAKEHUH, COAEPIKALIUX JIOTapU(MBIL.

Jlorapupmuueckue ypaBHeHUS. (OCHOBHBIE METOABI PEIICHHS JIOTapu(PMHIECKHX
YpaBHEHUI.

OcHoBHbIE TpUroHOMeTpudeckne Qopmynsl. IIpeoOpa3zoBaHne TPUTOHOMETPUUECKUX
BbIpa)KE€HM. Perienne TpuroHoMeTpuYeCcKux ypaBHEHUM.

Pemenne cucteM NMHENHBIX ypaBHEHUH. MarTpuia CHUCTEMBl JIUHEHHBIX YpPaBHEHUH.
Onpenenurenb MaTpuilbl 2X2, €ro reOMETPUYECKHl CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HA4YEHMS], IPUMEHEHHE ONPENECIUTEIIS I PEIICHHUs CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pelienne
MIPUKJIAIHBIX 33]1a4 C [TOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUM. MccienoBanue nmocTpoeHHON
MOJIEJIH C IIOMOIIBIO MAaTPUI] U ONIPEACIIUTEIICH.

[TocTpoeHrne mMaTeMaTHYECKHX MOJIENIEH pealbHOW CHUTYallMu C MOMOUIBI0 YPAaBHEHUU M
HepaBeHCTB. [IpyMeHEeHHe ypaBHEHUN M HEpPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3ajJad U
3a/1a4 U3 pa3InYHbIX 00J1aCTell HayKU U peabHOMN JKU3HHU.

DOYyHKUUM U TpapuKu

OyHkiys, crnocodbl 3amanus QyHKuH. B3anMuo oOpatnbie ¢yHkimm. Kommosuims
¢bynaxuil. ['padux pynkumnn. dnemeHTapHbie mpeoodpa3oBaHus rpa@uKoB QyHKIUHI.



OO6nacth onpeaeneHuss 1 MHOKECTBO 3HaueHUH QyHkuuu. Hynmun ¢pynkuuu. ITpomexyTku
3HaKonocTossHCcTBa. YETHple M Heu€THble QyHKIMU. [lepuoanyeckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (YHKIHMHA. MakCUMyMBI U MUHUMYMBI QyHKIMU. Hamboinbliee 1 HanmMeHbIIee
3Ha4YeHUs (PYHKLUU HA IPOMEXKYTKE.

JIvHeliHas1, KBaJipaTUYHA U JpOOHO-THHENHHas! GYHKIUU. DJIeMEHTapHOEe UCCIIeI0BaHUE U
MMOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMS ¢ HaTypaJbHbIM M LIeJbIM IoKa3areneMm. EE cBoiicTBa u rpadux.
CpoiictBa U rpaduk KOpHA n-oif CTeneHH Kak (PYHKIMH OOpaTHOM CTENeHH C HATypaJbHBIM
IIOKa3aTeNeM.

Iloka3zarenbHas u jgorapupmuueckas QyHKIUH, UX cBoiicTBa U rpaduku. VMcnonbs3zoBaHue
rpadukoB pyHKUMHN AJIs pEIICHUs] YpAaBHEHUM.

Tpuronomerpuueckas OKpPYXHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX (QYHKIUIL
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipolieccax U ABIEHUsX. [ paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTeMaTH4eCKOro aHajamus3a

IlocnenoBaTeIbHOCTH, CIIOCOORI 3aaHMs MOCIeA0BaTeILHOCTEH. MeToI MaTeMaTHIECKON
MHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCJIENOBATEIBHOCTH. McTOpHs BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apugpmernueckass U TreoMeTpUuYecKas  Iporpeccuu. beckoHeyHo — yObIBaromias
reomeTpuyueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPHUUYECKONW MPOrpeccUi.
JIvHEWHBIN M AKCHOHEHUHAIbHBIM pocT. Yucno e. Popmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHue NPOrpeccuy sl peLICHHs PealIbHBIX 3aa4 IPUKIAJIHOIO XapaKTepa.

HenpepbiBHble (GyHKIMH W WX CBOMCTBA. TOUkM pa3pbiBa. ACHMOTOTHI TpadUKOB
¢yakuunii. CBoiicTBa (DYHKIHMIA HEMPEPBHIBHBIX HAa OTpe3Ke. METOJ WHTEPBAIOB I PEIICHHS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HENTPEPBIBHBIX (PYHKIUH JUIsl peIieHus 3a1a4.

[lepBas u BTOpas npousBoAHble PyHKIMH. OnpeaeneHue, reOMeTpUIecKuid U GU3NUECKUit
CMBICIT IPOM3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKLIHUU.

[IpousBoaHbIe 31eMeHTapHbIX QyHKUUH. [Ipon3BoHAsS CyMMBI, IPOU3BEACHHS, YACTHOTO
Y KOMITO3UIMH () YHKIIAH.

MHoxkecTBa M JIOTHKA

MHoecTBO, Onepanyy HaJl MHOXECTBAMHM M UX cBolcTBa. /luarpammel Jiinepa—BeHnHa.
[IpumeHeHne TEeOPEeTUKO-MHOKECTBEHHOTO ammapara Uil ONHMCAHMS PEABbHBIX IMPOLECCOB U
SBJICHUH, U PEIIEHUM 3a/1a4 U3 APYrHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MAaTeMAaTH4YeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHEHHUS.

11 KUIACC

Yuciia v BLIYMCIECHUS

Harypanehuble u uenble yucna. llpumMeHeHMe TPU3HAKOB JEIUMOCTH IEIBIX YHCET,
HaunOonbpImid oo genutensd (nainee — HOJl) u nHaumensinee obmiee kpataoe (ganee — HOK),
OCTaTKOB IO MOJTYJI0, anropuT™Ma EBKimma 1y1s pemeHus 3a/1a4 B EIbIX YUCIIax.

KommiekcHbie umcia. AnreOpanueckas HW  TpUTOHOMETpuUYeckas (OpPMBI  3aIluCH
KOMIUIEKCHOTO Yncia. ApupMETHIECKHE ONepalii ¢ KOMIUIEKCHBIMH Ynciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCE Ha KOOpANMHATHOM mockocTh. @opmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOro uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIsl pelleHHs (U3UYECKUX U
r€OMETPUYECKHX 3aad.

YpaBHeHHUsI U HePaBeHCTBA

Cucrema 1 COBOKYITHOCTh YpPaBHEHUH U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUUECKON
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKux HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKa3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METObI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYNHOCTEH  pallMOHAJIBHBIX,
UppaMoOHAIBHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUIECKIX YpaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHUX 3a7ad U
3a7a4 U3 pa3NUYHbIX oOOJlacTell HayKu W peanbHOM KU3HU, WHTEPIpETalMsl MOJy4YEeHHBIX
pe3yJIbTaTOB.

DOyHKUUH U rPpapuKu

I'padux xommnozunmu QyHkumid. I'eomeTpruueckne oOpas3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOpJAWHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduyeckue MeToNmbl pelieHUsT YpaBHEHUNW W HEpPaBEeHCTB. [ paduueckne MeTOIbI
pelIeHns 3a1a4 ¢ napaMeTpamH.

HcnonszoBanne rpadukoB (YHKIUN UISI UCCIICTOBAHMS TMPOIECCOB M 3aBHUCHMOCTEH,
KOTOPbIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHOM KU3HH.

Havasa maTeMaTH4eCKOro aHaJIu3a

[IpumeHeHne MPoU3BOIHOM K HCCIEAOBAHNIO PYHKIIMA HA MOHOTOHHOCTD U KCTPEMYMBI.
Haxosxaenne HauOoJbIIero 1 HAMMEHbBIIET0 3HaYeHUH HeNPephIBHOM (PyHKIIMK Ha OTpe3Ke.

[IpuMmeHeHne NpPOM3BOMHON U1 HAXOXKIAEHUS HAWIyYLIErO pPEIIEHUS B NPUKIATHBIX
3ajayax, JJI1 ONpEIesIeHUs CKOPOCTHM U YCKOpPEHHUsS Npolecca, 3aJaHHOTO (GopMyJaol WU
rpaduKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO IMepBOOOpa3HbIX. [lepBo0Opa3HBIE 3JIEMEHTapHBIX
dbynkuwmii. [TpaBuiia Hax0XIEHUS TIEPBOOOPA3HBIX.

Hurerpain. I'eomeTpuyecKkuil CMbICII MHTErpasia. Bel4UCIeHUE ONPENEIEHHOIO UHTErpaa
o opmyne Herorona-JlerOHuma.

[IlpumeneHne wuHTerpana Juis HaxOXJICHMA IUIomaged IUIocKUX ¢Guryp u o0bEMOB
F€OMETPUYECKUX TEJL.

[Ipumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOZEINpOBaHNe
peasIbHBIX MTPOLIECCOB C MOMOIIBIO JU(PEpEeHINATBHBIX YPAaBHEHUH.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA VYYEGBHOI'O KVYPCA <«AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIIEHHBIM YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:xIaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  OOydJaloIlerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WICHAa POCCHICKOTO OO0IIeCTBa, MPEACTABICHHE O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOIECAYp TpakIaHCKOro OOIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMHI U HA3HAYCHUEM;

2) IaTpMOTHYECKOI0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TpaskJaHCKON MACHTUYHOCTH, YBAXKEHHS K MPOLLUIOMY U
HACTOSIIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUHUCKUX
MaTeMAaTHUKOB M POCCHUCKOM MaTeMaTHUYECKOM IIKOJIbI, WCIIOJIb30BAHME 3THUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHHWE  JIyXOBHBIX  IIEHHOCTEH  POCCHUHCKOrO  Hapona, Cc(hopMHPOBAaHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSTEIbHOCTHIO YUEHOTO, OCO3HAHME JIMYHOTO BKJIAaJa B IMOCTPOCHHE
YCTONYHUBOIO OyIyIIEro;

4) 3cTEeTU4eCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHONIEHHEe K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peLIeHUH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTHUECKHUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pOBbIO (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, PETYJspHas pu3nyYecKasi akTUBHOCTD),
(u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON I€ITEIFHOCTHIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TPYIy, OCO3HaHHE IIEHHOCTH TPYIOJIIO0US, MHTEPEC K Pa3IMuHBIM cepam
npoecCHOHANBHOMN NEeATEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPHIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedr npodeccuu W Pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO HA TPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYACTHIO B PEIICHUU
MIPaKTUYECKHX 3a]]a4 MaTeMaTHUYECKON HalpaBIeHHOCTH;

7) IK0JI0rHY€eCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHE MPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HaHUE
I00AILHOTO — XapakKTepa  dJKOJOTMYECKMX  MpoOJieM, OpHEHTalus Ha  NPUMCHCHHUE
MaTeMaTHYEeCKUX 3HAHWK JUI PEIICHUs 3a7ad B 00JIACTH OKPYXAIOIIEH Cpe/bl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUMN AJI OKPYXKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:



c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKH M OOIIECTBEHHOW MPAaKTUKH, TOHMMaHHWE MaTeMaTHYeCKOW HayKH Kak cgepsl
YEJI0BEUECKOUN NESITEIIbHOCTH, TANOB €€ Pa3BUTHs M 3HAYUMOCTH JJIS Pa3BUTHS IUBUIH3ALINH,
OBJIQJICHUE SI3bIKOM MaTeMaTUKHU U MaTEMaTUYECKOM KYIbTYpOU KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAIbHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

Ilo3HaBaTe/bHBIC YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBHUS

Ba3zoBble Jloruyeckue geicTBUs:

BBISIBIISAITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHH MEXAY TMOHATHAMH, (DOPMYTUPOBATH ONpPENCICHHUS  IOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHbIH TNPU3HAK KJIACCU(PHUKAIMKA, OCHOBAHMS JUId OOOOLIEHHUS H
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IIPEe0Opa3oBbIBATh CYXKIEHHs: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIC, YACTHBIE U 00ILKE, YCIOBHBIC;

BBIABIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEUHUS B (PaKTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, Mpelararb KpPUTEPUU ISl BBIABICHHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, AEIYKTHBHBIX W HMHIYKTHBHBIX
YMO3AKJIIOYEHNH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP)KIEHUH (LpSAMbIE U
OT TPOTUBHOIO), BBICTpaMBaTh AapPryMEHTAIlMIO, IMPUBOJUTH TNPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BBIBOJIBL;

BbIOMpaTh crmoco0 pemieHus y4yeOHOW 3amaum (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOMAIIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpPUTEPUEB).

ba3oBble ucciieq0BaTeILCKUE NeHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS, (POPMYJINPOBAThH
BOMPOCHI, (DUKCUpPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(hopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAUTH  CAaMOCTOSITEJIBHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEJOBAHHE IIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHUS, IPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeX 1y 00BEKTaMH, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSATENIbHO (hOPMYIHPOBATh 00OOIIEHUSI M BBIBOJIBI MO pe3ybTaTaM MPOBEIEHHOTO
HaOJIOICHUS, UCCIICIOBAHMS, OLIEHUBATD JIOCTOBEPHOCTD MOJIYYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIECCA, @ TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ ungopmaumeii:

BBISIBIIATH JE(UIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M JIJIS
pelieHus 3a/1a4u;

BBIOMpaTh MH()OPMALMIO U3 HCTOYHMKOB pPA3lMYHBIX THUIOB, AHAJIW3UPOBATh,
CHUCTEMAaTH3UpPOBaTh W HWHTEPHPETHPOBATH HH(POPMAIMIO PA3IUYHBIX BHUJIOB U (HopM
MIpe/ICTaBIEHUS;



CTPYKTYpHpOBaTh  MH(OpMAaIMIO, NPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WUTIOCTPUPOBATH I'pahuuecKH;

OLICHUBATh HAAEKHOCTH HMHMOPMAIMH IO  CaMOCTOSITEIBHO  CHOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeiicCTBUS

Oo0wmenue:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBECTCTBHU C YCIOBHAMHU M LCIISIMU
o0ILeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M ITHCHMEHHBIX
TCKCTAaX, MdaBaTh IOACHCHUA TII0 XOAY pCIICHUA 3aladyrd, KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ
pe3yJIbTar;

B XoJie OOCYXICHHs 3a/aBaTh BOIPOCHI 110 CYLIECTBY OOCYXKIaeMOW TEMbI, IPOOIIEMBI,
pemaeMoﬁ 3aJa4u, BbICKAa3bIBaThb HJCHU, HALICIICHHBIC HA IOUCK PCIICHHA, COIOCTABIIATL CBOU
CYXICHHUS C CYXICHHAMH JPYTUX YYaCTHUKOB JHasiora, oOHapy»XHBaTh Pa3iIH4yHe U CXOJCTBO
TIO3HINI, B KOPPEKTHOU (popMe GOpMYyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHUS;

NpCACTaBIATh PCE3YJIbTaThl PCIICHHUA 3aJavdd, SKCICPUMCHTA, HCCICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4€TOM 3a1ad TPE3CHTAMH |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHMBEpPCcAIbHbIE YUeOHbIE 1elCTBHS

Camoopranusanus:

COCTaBIIAITh IUIAH, AJITOPUTM pEILIEHUS 3aJadyM, BBHIOMpATh CHOCO0 pelleHUs ¢ y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ y4€TOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIQJICTh HABBIKAMU IMO3HABATEIHHON pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUN
U MBICIUTENBHBIX TPOIECCOB, HMX pe3yJabTaToOB, BIAJETh CHOCOOaAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATA PELICHUSI MaTEMAaTHUECKOH 3a7a4uu;

MPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTI'YT BO3HHUKHYTh IPHU PELICHUM 3a/layd, BHOCUTH
KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIM M YCIOBUAM, OOBSICHITh NPUUYMHBI
JTOCTHKEHHS] WM HEJAOCTH)KEHHS pe3yNbTaTOB JE€ATEIbHOCTH, HAaXOIWUTh OIIMOKY, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJIbLHOCTD:

MOHUMATh M MCTOJh30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYATbHONH pabOTHI Mpu
pemieHNn y4eOHBIX 3a/Jay, NPUHUMATH IIeJb COBMECTHOH JESTETbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacmnpenessiTh BHIBI padoT, TOrOBapUBATHCA, OOCYKIATh
IpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBEIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMbD» U HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMaHJbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHSI.



HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiacce oOydaromuiicsi TOTYYUT CIEIYIONTUE TPEIMETHBIE
pe3ynbTaThl MO OTJACJIBHBIM TeMaM pabodeil mporpaMMel ydyeOHOro Kypca «Anredpa U Havajia
MaTeMaTUYECKOT0 AaHAJIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPHPOBATH MOHATHAMHU: PALIMOHAIIEHOE YHCII0, OECKOHEUHAsl MEePUOIUYECKast
Ipo0b, MPOLEHTHI, UPPALUOHATIBLHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX
4KCell, MOyJIb IEUCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLICHTHI [T PEIICHUs MPUKIATHBIX 3a/1a4 U3 Pa3IMUHBIX OTpacien
3HaHUU U pEATTbHOM )KU3HU;

NPUMEHATh NPUOIKEHHBIE BBIYMCIICHUS, MpaBWIa OKPYIJEHUS, MPUKUIKY U OLIEHKY
pe3yibTaTa BEIYUCICHUM;

CBOOOJIHO OIEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM [OKa3aTeJIeM, HCIOJIb30BaTh
MNOJIXOAANIYI0 (OpMY 3amUCH ACHCTBUTEIBHBIX YHCEN JJI PEIICHUS NMPaKTHYECKUX 3ahad U
NIPEACTaBICHUS JaHHBIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJIHO OTIEPHPOBATH MOHATHEM: CTEIICHb C PALIMOHAILHBIM ITOKA3aTENIEM;

CBOOOZHO OMNEpUPOBATH MOHATHAMH: JIorapudM dYHCla, AECATUYHBIE U HaTypajbHbIE
JorapudMmeI;

CBOOOJIHO ONEpPHPOBATh MOHATHSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC YHCIOBOTO
aprymMeHTa;

OIIEpUPOBATh MOHATUSMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOAHO  ONEpUpOBaTh  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPAaBHEHMSI-CIICCTBUS, PABHOCWIBHBIE HEPAaBEHCTBA,

NPUMEHSTh pa3IMYHBIE METONbI PEIICHHsS pPAMOHANBHBIX W JAPOOHO-PAMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB I PEILICHUS HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: MHOTOYIEH OT OJHOW NMEpPEeMEHHOW, MHOTOYIIEH C
uenbMu KO3 (UIUEeHTaMH, KOPHHM MHOTOuYIeHa, IPUMEHSATh JEJeHWE MHOIOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera niis pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuua,
ONpeAeInTENb, MaTpUlbl 2 X 2 W €ro reOMETPUYECKHM CMBICH, HCMIOJIb30BAaTh CBOMCTBA
onpeaennuTens 2 X 2 g BBIYMCIEHUS €r0 3HAYEHUs, IPUMEHATh ONPEEIUTENN Ul PEIICHUS
CHUCTEMBI JIMHEMHBIX YPaBHEHHUH, MOJEIMPOBATh PEAIBHBIC CHUTYyalUd C IIOMOILBI CHCTEMBI
JVHEWHBIX YPaBHEHHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C TIOMOINBIO MaTpull u
OIIpeACIINTENEH, THTEPIIPETUPOBATD II0JIyYEHHBIN PE3YIIbTAT;

HCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMU /7Sl peoOpa30BaHus BhIpaKEHHUI;

BBIIIOJIHATh ~ IPeoOpa3oBaHUsl  YHMCIOBBIX  BBIPAXEHHUH, COJEp)KAIlUX CTENEHH C
palMOHaIbHBIM IIOKA3aTENEM;

HCIIOJIb30BaTh  CBOWCTBAa JiorapuMoB Juisl  MpeoOpa3oBaHus  JIOTapu(PMUUECKUX
BBIPAKCHUI;

CBOOOJTHO  ONEpPHpPOBAaTH  MOHATHAMHU:  HMPpPAlUOHANbHBIE,  TIOKa3aTelbHbIE U
Jgorapu(MUUecKre ypaBHEHHUS, HaXOJUTh UX PELIECHUS C MMOMOIIBI0 PAaBHOCHIBHBIX MEPEXO0/I0B
WJIY OCYLIECTBIISA IIPOBEPKY KOPHEU;



MPUMEHITh  OCHOBHBIE  TPUTOHOMETpHUYEcKHe QGopMmyiabl Uisi  HpeoOpazoBaHuUs
TPUTOHOMETPUYECKHX BBIPAKEHHIA;

CBOOOJTHO OIEPHPOBATH TIOHATHEM: TPHUTOHOMETPHUECKOE ypaBHEHHE, IPHUMEHATH
HeoOxoIuMble (POPMYIIBI 1JIsl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHU;

MOJICJIUPOBAaTh peajbHble CHUTyallMM Ha S3bIKE anreOpbl, COCTaBJIATH BBIPAXKEHUS,
ypaBHECHHs, HEPABEHCTBAa II0 YCIOBHIO 3a/a4yd, WCCIEI0BATh IIOCTPOCHHBIE MOJIEITH C
WCIIOJIb30BaHUEM armapara anreopsl.

DyHKIUH U TPaQUKU:

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: (QYHKIUS, CHOCOOBI 3alaHus (PYHKUIMHU, B3aUMHO
oOpaTHble (PYHKLMH, KOMIO3ULIUMA (GYHKIUH, rpauK (PYHKIMH, BBIIOJHATH 3JIEMEHTapHbBIE
npeodpa3oBanus TpaguKoB QyHKINH;

CBOOOZHO OMEpUPOBATH MOHATHSAMH: OOJACTh OINpeAeTeHUs U MHOXKECTBO 3HAUYCHUU
¢GyHKIMU, HYIH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH TMOHITHUSMHU: UYETHBIE W HEYETHBIE (YHKIMU, TEPHOAMYECKUE
(GYHKIMHM, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIMH, MaKCUMYMbl W MHHHUMYMBI (DYHKIUH,
HauOoJIblIIee U HaUMEHbIIee 3HaUCHHE (DYHKIIMU Ha MTPOMEXYTKE;

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: CTETEeHHass (DYHKIHMS C HATypaJbHBIM M IIEJIBIM
nokasaresieM, TpaduK CTENEHHON (YHKIMM C HaTypaJbHBIM U ILENBIM TOKa3aTeleM, rpaduk
KOpHS N-Oi CTETIEeHHU KaK (yHKIUU 0OpaTHOM CTENCHH C HaTypaJlbHbIM IIOKa3aTeleM;

OIEepUpPOBaTh MOHATUAMM: JIMHEIHAas, KBaJpaTW4yHass M JAPOOHO-TUHEHHAs QYHKIHH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: IMOKa3aTelbHAs W Jorapupmuueckas (GyHKIUH, UX
CBOICTBa U IpaUKH, UCIIOJIL30BATh UX I'PaQUKHU AJISl PEIICHUS YpaBHEHUN;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAsh OKPYKHOCTb, OIpe/eleHUe
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa;

WCIOJIb30BaTh rpaduku (QYHKUMNA A MCCIEIOBaHUS MPOIECCOB M 3aBUCUMOCTEH Mpu
pelIeHNH 3a/a4 U3 JPYruxX y4eOHBIX MPEeIMETOB U peajbHOM KU3HH, BBIpaXaTh (HopMylaamu
3aBHCHMOCTH MEX/ITY BEITHUYNHAMU;

Hauyana maTeMaTH4eCcKOro aHaIM3a:

CBOOOJIHO OIEPHPOBATH MOHATHAMU: apUPMeTHUYecKass U TeoOMeTpUYecKas Mporpeccus,
OecKkOHEeUHO yObIBaloIlasi reoMeTpruuecKasi Mporpeccus, JIMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(opMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPECTABICHHE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH [T PEIICHHS PEabHBIX 3a]a4u MPUKIIAIHOTO XapaKTepa;

CBOOOAHO  OMEpUpoBaTh MOHATHSAMH:  IOCJIEJOBATEIBHOCTh,  CIOCOOBI  3aJaHus
MOCJIeI0BaTEeIbHOCTEH, MOHOTOHHbIE M OIpaHMYEHHBIE TI0CIIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOKICHUST MATEMaTHYECKOTO aHaJI3a KaK aHaIn3a OECKOHEYHO MaJlbIX;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: HETPEPbIBHBIE (PYHKIIMHU, TOYKH paspbiBa rpaduka
(GyHKINHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJHO ONepupoBaTh MNOHATHEM: (YHKLHMS, HENpephlBHAs HAa OTpe3Ke, MPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKIUI U1 peleHns 3aa4;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: TIepBas W BTOpas TMPOU3BOAHBIC (PYHKIUH,
KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIIAT TPOMU3BOJHBIC CYMMBI, NPOM3BEIEHUS, YaCTHOTO M KOMIIO3ULUH JIBYX
(GyHKIWH, 3HATH IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIHUI,

HCIIOJIb30BAaTh T€OMETPUUYECKUN U PU3NYECKHUI CMBICI TPOU3BOIHOM JUIsl pEIICHHUs 3a1a4.

MHoxkecTBa M JIOTHKA:



CBOOOJIHO OTEPUPOBATH MOHATHUSIMHU: MHOKECTBO, OIIEpaIliy HaJl MHOKECTBAMU;

HCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JJIsi OMHCaHUsl peaslbHbIX MPOLECCOB
Y SIBJICHUH, TIPH PEIICHUU 33729 U3 IPYTUX yICOHBIX MTPEIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUAMH: OIPEACIICHHE, TEeopeMa, YpaBHEHHE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4YEeCKOr0 O0BEKTa, JOKA3aTeNbCTBO, PABHOCHIBHBIE YypaBHEHUS U
HEpPaBEHCTBA.

K konny oOyuenus B 11 kJjacce o0ydaroImuics MOMYYUT CIEAYIOIIHE IpeIMETHBIC
pe3yNIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO Kypca «Anrebpa v Hayama
MaTEeMaTHYECKOTO aHaI1u3a:

Yucaa v BLIYUCTIEHUS:

CBOOOIHO OIEPUPOBATH MMOHATHSAMH: HATypaJdbHOE U IEJ0€ YHCIIO, MHOXKECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCTI0JIb30BaTh NMPU3HAKHU aeauMocTH nenbix yncen, HO n HOK
HaTypaJIbHbIX YMCEN JJI peUIeHUs 3aJa4, IPUMEHSTh anroput™ EBknnaa;

CBOOOJIHO OTEPUPOBATH MOHATHEM OCTATKa MO MOJYIIIO, 3aMMChIBATh HATypaIbHbIE YUCIA
B PA3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILICKCHBIX
YuCes, MPEICTABIATh KOMIJIEKCHBIE YMCiIa B alreOpandyecko M TPUTOHOMETPHUECKOM dopme,
BBITIOJIHATH apu(PMETHUCCKUE OTEPAIIMHA ¢ HUMU U U300pakaTh HA KOOPAMHATHOM TIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATh  TOHATHSIMU: MppalyoHalbHble,  IOKa3aTelbHblE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISITh OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJIHO OMEpPHUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSTh
HeoOxouMbIe (POPMYITBI TSl PEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

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

pemaTth panudoHaJIbHBIC, HppallMOHAIBHBIC, TIOKa3aTelbHbIE, JorapupMHUUECKHe U
TPUTOHOMETPUUECKUE YPABHEHUS 1 HEPABEHCTBA, CO/ICPIKAIIE MOIYIIU U TTapaMeTphI;

MPUMEHATH TpauuecKue METOBI IS PEIICHUsT YPaBHEHU M HEPABEHCTB, a TAKKe 3a/1a4
C IapameTpamu;

MOJICIMPOBATh PpEANIbHBIE CHUTYyalldd Ha s3BIKE alnreOpbl, COCTABIISATH BBIPAXKECHUS,
YpaBHEHMS, HEPABEHCTBA M HMX CHUCTEMbl IO YCIOBHUIO 3aJlaud, HCCIEIOBATH IMOCTPOCHHBIE
MOJIETIU C MCTIOJIb30BAHKMEM armapara ainreOpbl, HHTEPIPETUPOBATH MOJYICHHBIN PE3yNbTaT.

DyHKIUH U TPagUKU:

CTPOUTH TPAPUKH KOMITO3UIIMH (PYHKIIUA C TMTOMOIIBIO 3JIEMEHTAPHOI'O HCCICAOBAHUS U
CBOMCTB KOMITO3UIINU ABYX (PYHKIIHIA;

CTPOUTHh TEOMETPUUYECKHE O00pa3bl ypaBHEHWW W HEPABEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH;

CBOOOIHO OIEPUPOBATH OHATUSMHU: TPA(UKH TPUTOHOMETPHUCCKHUX ()yHKIIHIA,

MPUMEHATHh (PYHKITUU JJISI MOJICTUPOBAHMSI M HICCIICIOBAHUS PEATbHBIX TIPOIIECCOB.

Hayvaja MmaTeMaTH4eCKOro aHaJIM3a:

WCIIONBb30BaTh TPOU3BOAHYIO JUIsl HCCIeNoBaHUs (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

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



UCIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUIIEro PEeIIeHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLUAJIBbHO-DKOHOMHYECKHX, 3aJadax, JJs ONPEAEICHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3a1aHHoro (HopMyYIToi Uil rpaduKkom;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: IEPBOOOPA3HAs, ONPENCIEHHBII HHTErpal, HaX0IUTh
NepBOOOpPA3HbIE 3JIEMEHTApHBIX (DYHKIMA W BBIYMUCIATH MHTErpan mno Qopmyne Herorona-
JleriOnuna;

HaXOJUTh IJIOUIA/IU TNIOCKUX QUTyp U 00BEMBI TEJ C IOMOILBIO UHTErpaa;

UMETh MPEJICTAaBICHUE O MAaTEMaTHMYECKOM MOJIEIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHIMabHBIX YpaBHEHHUIH;

pelaTh NpUKIaJHbIE 33a4l, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKOIO U (hU3UYECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHUYECKOI0 aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Kontpoabusie | IlpakTnueckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchbl
MHO0eCTBO IEHCTBUTEIILHBIX YHCEII.
M .P
HOTOYJICHBI aIII/IOHaJ'II)HI)Iev yYpaBHEHUS U 24 | 0 POII
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHUI
Oynkiun u rpaduku. Crenennast GyHKIUA ¢ 12 | 0 POIL
L[eJIbIM TIOKa3aTesIeM
A i -oH .
pUpMeTHIECKH KOPEHb N-0i CTENECHH 15 1 0 POII
WppanymoHanbHble ypaBHEHUS
I1 i
okaszatenbHast GpyHkuus. [TokasarenbHbie 10 | 0 POII
ypaBHEHUS
J .
orapupmMudeckas QyHKIUSA 13 | 0 POII
Jlorapudmuueckue ypaBHeHHUs
T
PUTOHOMETPUYECKHE BBIPAKEHUS U ” ) 0 POIL
ypaBHEHUS
[TocnenoBaTebHOCTH U TPOTPECCUU 10 1 0 PO
HenpepsbiBabie Gpynkuun. [IponsBoanas 20 1 0 POIII
I1 6006
OBTOPCHHG, 00001eHne, cuCTEMaTU3aLUs 5 | 0 POII
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KIIACC

KonuuecTBo yacoB JJ1eKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposBbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
" .
CCJ'IGI[OBaHI:Ie (GYHKIMI ¢ TOMOIIBIO ” | 0 POIL
MIPOU3BOTHOM
[lepBooOpasnast u HHTETpaI 12 1 0 PoII
r 78
papUKu TPUTOHOMETPHUECKUX (QYHKLIUI 14 | 0 POII
TpuronomeTprueckue HEPaBEHCTBA
14
ppalvoHalIbHbIE, TIOKa3aTeIbHbIE U 24 | 0 POIL
norapupMUUEcKre HEPaBeHCTBA
KommiekcHbie uncna 10 1 0 PoOII
HarypanbHble U 1ienbie yucia 10 1 0 POIII
Cuctembl parmoOHAIBHBIX, UPPAITTOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 0 POIII
YPaBHEHHI
3agayu ¢ mapaMeTpamu 16 1 0 POIII
HOBTOPGHI/IC, 0000111IeHNEe, CHCTEMATH3AIS 16 ) 0 POII
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» MaremaTuka. AnreOpa u Hadajia MaTeMaTndeckoro ananusa, 10 kimace/ Mep3msk AT,
Homuposckuii . A., TlonskoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHHMYeHHON 0TBeTCTBEHHOCThIO M3natensckuii nentp «BEHTAHA-I'PA®y;
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemenuey

* MaremaTuka. AnreOpa 1 Hadajia MaTeMaTHYeCcKOro aHanu3a, 11 kimace/ Mepansak A.T.,
Homuposckuii . A., Tlonsko B.M.; nmox penakuueii [Togonbckoro B.E., O6mectBo ¢
OrpaHU4YeHHOMN OTBEeTCTBEHHOCThIO U3naTensckuil uentp « BEHTAHA-I'PA®y;

Ax1mmonepHoe obmectBo «M3naTenscTBO «IIpocBemeHuey

METOJUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA
AnreOpa u Hauana marematuaeckoro ananm3za. 10,11 kimace. YriryOiaeHHBINH ypOBEHb.

Metoandeckoe mocooue - bymko E.B., Mep3msk A.I'. u ap.
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