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INOACHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBHYIO 0a3y Ui HM3Yy4eHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIOTHYeCKOe M abCTPaKTHOE MBIIIICHUE
o0yJaromuxcsit Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOILIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaroluecss OBJAJEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU popme.

VYueOHbIil Kypc anreOpbl M Havyajd MAaTEMaTHYECKOrO aHallM3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICIIHOTO OBJAJEHUS 3aKOHAMU (U3MKHM, XHMHHU, OWOJOTHH, TOHHUMAHUS OCHOBHBIX
TEHJACHUMHA pa3BUTHSI DKOHOMUKHM M OOLIECTBEHHOM J>XU3HHU, I03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
nanpHeimero o0Opa3oBaHUS W B TIOBCEAHEBHOW JKM3HM. B TO ke Bpems oOBIazeHuE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTU4YEeCKOro aHalIu3a
pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUSI C TOMOIIBIO UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, UCIOIb30BaTh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHWE W AaHAIOTHIO, (OPMHUPYET KpPEaTHBHOE M KPUTHYECKOE
MBIILICHHUE.

B xome m3ydyenus ydeOHOro Kypca «Anrebpa W Hadajla MaTEeMaTHYECKOTO aHAIU3a»
oOyyaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTEeMaTHYECKUX MOJIEJEH peallbHbIX CUTYyallMi, WHTEPIPETAlMM IOJY4YE€HHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbIl Kypc 00JaaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIMA
peanu3yercss Kak uyepe3 ydeOHbI Marepual, CHocOOCTBYIOUIMN (OPMUPOBAHHUIO HAYYHOI'O
MHUPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHMs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3yibTar.

B ocnoBe metonuku oOyueHus anreOpe W HayajdaM MaTEMaTHUYECKOIO aHalu3a JIEKUT
JeSTEIbHOCTHBIN MPUHIUI O0yUEHUSI.

B ctpykType yue6HOro Kypca «Anredpa u Hadajga MaTEMaTUYECKOTO aHAJIM3a» BbIJIEIECHbI
CIIEYIOIINE COJEpKAaTEIbHO-METOANYECKHE JUHUU: «Yucna U BeUUCIHCHUS», «DyHKUMM U
rpaduxmn», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTnueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CO/EP)KATEIBHO-METOANYECKUE JIMHUM H3Y4aloTCsl Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. MHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEeOopusi MHOXKECTB, MareMaTudeckas Jjoruka u apyrue. [lo mepe Toro kak oOydarommecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX TOCJIeI0BaTeIbHO
dbopMupyeTcsi U COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEeMaTHUYECKyl0 MOJENIb pPeaJbHOM
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CUTYallud, TPUMEHSATh 3HAHMs, TMOJIYYEHHBIC NMPU HM3YYCHHHM y4eOHOro Kypca, Uil peLIeHHS
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTHYECKOW 3amaud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxatenbHO-MeTOAMYeCKast ~ JOUHUSA  «Ywcma M BBIUMCICHHS» — 3aBepIIacT
(dopMHpOBaHHE HABBIKOB HCIIOJIB30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOoe OBLIO HAyaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero oOmiero o0pasoBaHust 0co0oe
BHUMaHME yaeisieTcss (OpMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0si MCIIONb30BAaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHATH
npuOIMKEHHBIE BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHHS, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaIOUIMMCS MHOXECTBAa HATYypPalbHbIX, IEJBIX, PAlMOHATIBHBIX U
JEMCTBUTENBHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B Kaxmom U3 3THX
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAIleJI0, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, O0COoOble CBOWCTBA
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKkKe H3BJICYCHUE
KOpHS  HATypaJIbHOM  CTENEHW Ha  MHOXKECTBE KOMIUICKCHBIX  4YHcen.  bmaromaps
MOCJIEIOBATEIBHOMY ~ PAaCHIMPEHHIO  KpPyra  HCIOJB3YeMbIX  YHUCE W 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~UX TPHUMEHEHHs JUIsl peIIeHUs Pa3IuYHBIX 3amad  (OpMHpYETCs
NPEJCTAaBICHUE O EJUHCTBE MAaTeMaTHKM KaK HAayKdu W e POl B TOCTPOCHHU MOJIENEH
peaIbHOTO MUPA, IIUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YeTCs HA MPOTSHKEHUH BCero oOydeHHs Ha
ypOBHE cpemaHero oOmero o0pa3oBaHUs, TIOCKOJIBKY B KaxaoMm paszaene I[Iporpammbl
IPEIYCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00ydaromuecst OBIaeBalOT
pa3IMYHBIMH ~ METOJAMH  pEIICHUS pPAlMOHAIBHBIX, HPPAMUOHAIBHBIX, IT0Ka3aTEIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPABHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
comepkammx napamerpsl. [lomydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS TPU HCCIEIOBAHUU
(GYHKIMH ¢ TOMOIIBIO TPOM3BOIHON, TIPU PEUICHUN MPUKIIAIHBIX 33/a9 U 33]a4 Ha HaXOXKICHUE
HanOOJBIINX W HAUMEHBIINX 3HaUYeHW (yHKIWU. J[aHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacuéThl Mo (opmynaM, HpeodpazoBaHUs
palMoOHAFHBIX, UPPANMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a Tak)Ke BBIPAKCHUH,
colepKammx creneHn u Jyorapudmel. braromapst m3ydeHHro anreOpandeckoro MaTepuala
NPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PACCyKICHUH, pabOThl ¢ CHMBOJBLHBIMU
(dbopmamMu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/IE PABEHCTB M HEPABEHCTB.
Anrebpa npeaaraeT >QGeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX W €CTECTBEHHO-
HAYYHBIX 3a7[a4, HAaTrJISHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKAa HAYKH.

ConepxaTenpHO-MeToan4eckast JTMHUS «DyHKIMH U TpaQuKm» TECHO NeperuieTaeTcs ¢
IPYTUMH  JIHHHASMH ~ y4eOHOTO  Kypca, TOCKOJIbKY B  KAaKOM-TO  CMBICIE  3amaér
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHsT  MaTepuaia. V3ydeHWe  CTEeNeHHOW, TO0Ka3aTebHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, HX CBOWCTB M TPA(QHUKOB, HCIIOIb30BaHUE
GYHKIMA Ui pemieHws 3aja4d M3 JPYyruxX Y4eOHBIX TPEJIMETOB WM pPealbHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHI W HepaBeHCTB. [Ipu
9TOM OOJNbIIOE BHHUMaHUE yaesercs (OPMUPOBAHHIO YMEHHs BBIpaXKaThb (QOpMYyIaMu

3aBUCUMOCTH MECXKAY Pa3JIMYHbBIMH BECJIMYMHAMU, UCCIICA0BATH MMOJTYYCHHBIC q)yHKIII/II/I, CTPOUTH
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ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HaleNeH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIONIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3iu4yHOi (opme:
aHATUTHYECKOW, Trpaduueckoil W cinoBecHOM. Ero wu3yueHwe crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxatenpHast muHHS «Havama mMaTeMaTH4ecKoro aHajn3a» MO3BOJISET CYIIECTBEHHO
pacuMpuTh KPyr Kak MareMaTHYeCKHX, TaK M MPHUKIAJHBIX 337134, JOCTYIHBIX 00yJaromumcs,
TaK KaK y HUX MOSIBJISIETCS BO3MOKHOCTb CTPOUTH TPaUKHU CIOKHBIX (DYHKIHHA, OIPEAETsATh UX
HanOOJbIINE M HAUMEHBIIINE 3HAUCHUS, BBIUUCIATE TUIOMAAN (GUTryp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM U YCKOpeHHs TmpoueccoB. JlaHHas copaepkaTenbHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYeCKMX MOJENell peallbHbIX CHTyalud, IT03BOJISIET
HAXOJUTh HAWIIydlllee peIIeHUEe B TMPHUKIATHBIX, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHMYECKOI'O aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaronecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopnepxaTenpHO-MeToAMYeCKast JHHUA «MHOXECTBa W JIOTUKa» BKIIOYaeT B cels
DJIEMEHTHl TEOPUU MHOXKECTB W MATEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTeMaTHKH W TpeaiaraioT Hamboiee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feiibl MAaTeMAaTUKH M €€ MPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTEMaTHYECKUE TUCIUILIMHBI U UX MPHIOKEHHS B eAnHoe nenoe. [loaromy
BaXHO JIaTh BO3MOXHOCTh OOY4YaloOmIeMyCsl TOHHMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro JUIsl BBIPAKEHHS CBOUX MBICHEH. [Jlpyrum
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMW M  CJI€JIOBaHHE OMNpEAENEHHBIM IpPaBUJaM IOCTPOEHMSI JOKa3aTeNbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anredpa 1 Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUsS, KOTOpPHIE IpPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB ITOCTPOCHUS MOJIENIEH peaTbHBIX CUTYAIlMid, HCCIIEIOBAHUS ITHUX MOJIENEH C TIOMOIIBIO
ammapara anreOpsl U MaTeMaTH4YecKOrO aHallM3a, WHTEPIPETAIlMH TOJYUYEeHHBIX pPe3yJbTaToB.
Takue 3amaHusl BIUICTEHBI B KaXKABIH M3 pa3elioB MPOTPAaMMBI, ITOCKOJIBKY BECh MaTephall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs s pelieHHs] NPUKIAAHBIX 3amad. [lpu pemenun
peabHBIX MPAKTUYECKUX 3a/7ad  oOydarolmyecss pa3BUBAIOT HAOIMIOATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAJIOTHI0, 0000maTh U
KOHKPETU3UpOBaTh Mpobdiemy. JlearenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MpOIlecce U3yYeHUsl BCceX TeM yuyeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYeCKOro aHaIn3ay.

Ha u3ydenue yue6HOTO Kypca «AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHaJn3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIIACC

Yuciia 1 BLIYUCICHUSA

Panmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I pEIIeHUs MPUKIIAIHBIX 33134 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U pealbHOU KU3HHU.

JeiicTBuTenpHble uncia. PanuoHanbHbIE W MppalMOHANbHbIE 4HcTa. ApupMeTHYECKUE
OIepalyy C JECUCTBUTEIBHBIMU 4YuCIaMUu. MOZAyib NEUCTBUTEIBHOIO YHMCJIA U €ro CBOMCTBA.
[TpuOnm>kE€HHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA M OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonp3oBanue noaxonsmiend (opmbl
3aIUCHU ACUCTBUTENBHBIX YHMCEII U PELICHUS TPAKTUUECKUX 3a/1a4 U IIPE/ICTABIICHUS TaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAIBbHBIM IIOKa3aTelleM U €€ CBOICTBa, CTENEHb C JEHCTBUTEIbHBIM
IIOKA3aTEJIEM.

Jlorapudm uyncna. CoiicTa jgorapudma. JlecaTHaHbIe U HATypabHBIC JIOTAPU(MBIL.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YUCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs! M HEpABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OcCHOBHBIE METO/Ibl PELIECHUS LEJbIX U JIPOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnaeHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHHsA. OCHOBHbIE METOABl  PELIEHUS  HppalOHAIbHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3zoBaHue BbIpaKeHUM, ColepKalIiX JorapudMsl.

Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJbl PEIICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem IMHEHHBIX ypaBHEHMH. Marpuiia CHCTEMbl JIMHEHHBIX YpPaBHEHMI.
Onpenenurens MaTpulbl 2X2, €ro TEeOMETPUYECKUH CMBICI W CBOWMCTBA, BBIYUCICHHE
€ro 3Ha4Y€HMs, NIPUMEHEHUE OIPEACIIUTENs Ui PELICHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUHN.
Pemenne npuknanHbIX 3a1ad ¢ NOMOIIBIO CHCTEMBI JIMHEWHBIX ypaBHeHUM. lccimenoBanue
MMOCTPOEHHOM MOJIETU C TOMOIIBI0O MAaTPUIL U ONIPEACTUTENEH.

[TocTpoeHrne MaTeMaTH4eCKUX MOJEIEH pEealbHOW CHTyalMd C IOMOIIBK) YPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEpPAaBEHCTB K DPEIICHMI0 MAaTEMaTHYECKMX 3aJad U

3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.



DOyHKUUH U rpadpuKu

OyHKIuMs, crnocoObl 3amanus (yHkiuu. B3anmuHo oOpatHble ¢yHkumu. Kommosurms
¢bynkuuit. ['paduk pynkuun. DnemeHTapHbIe peodpa3zoBaHus rpapuKoB (yHKIIHA.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie M HeuéTHhle QyHKIUU. [leprogmueckue ¢GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuU. Hanbomnbiiee u HauMeHbIIee
3HaYeHUs (YHKIUU Ha TPOMEKYTKE.

Jlunelinasi, KBagpaTHyHast ¥ APOOHO-IUHEHHAS PYHKIUU. DIeMEHTapHOE UCCIICAOBAaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHass (QpyHKIUS C HaTypaJbHBIM M LENbIM TOKa3aTenem. EE cBoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHSA N-Of CTENneHW Kak (PYHKIMM OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpuveckas OKPY)KHOCTb, OIPEICICHHE TPUTOHOMETPHUECKUX  (DYHKIIHIA
YHUCJIOBOT'O apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEAJbHBIX MPOLECCaX U sBICHUX. [ paguku pearbHBIX
3aBUCUMOCTEH.

Hauyana mareMaTH4eckoro anajimsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHus IOCien0oBaTeabHOCTENR. MeTo ] MaTeMaTHIeCKOM
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHalln3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass u  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMETPUYECKON IPOrPECCHH.
JIMHENHBIN M AKCHOHEHUUAIBbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHUsl pealibHbIX 3aJa4 MPUKIaHOTO XapaKTepa.

HenpepbiBHble (QyHKIIMM W HMX cBOHCTBA. TOUYKM pas3pbiBa. ACHMIITOTHI TI'paHUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBAJIOB Ui pELICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPephIBHBIX (DYHKIIHM JIsl pelIeHUs 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe GyHKIMU. OnpeneneHne, TeOMETPUISCKUN U (HU3NIECKUI
CMBICI MPOM3BOAHOM. YpaBHEHHUE KacaTelbHOMN K rpaguKy pyHKIIMH.

[TpousBoaHble neMeHTapHbIX QyHKIMH. [Ipon3BoHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXXECTBaMHU W WX CBoMcTBa. /[narpammel Diinepa—Benna.
[IpyMeHeHrne TeopeTUKO-MHOKECTBEHHOIO ammnapara Juisl ONUCaHUS peajbHBIX MPOIECCOB U
SBJIEHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YYeOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO ~ MaTeMaTHYecKOro  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.



11 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

Harypanbnasle um nenesle uucna. IIpuMeHeHHE NPU3HAKOB JEIUMOCTH LENBIX YHCEI,
HanbOobImi oommii genutensd (nanee — HOJl) u nammenbmee o6mee kparnoe (panee — HOK),
OCTAaTKOB I10 MOJYJIIO, allropuT™Ma EBKMia U1 peleHns 3a1a4 B LEJIbIX YUCIIaX.

KommnekcHpsle uncna. Anrebpanyeckass W TpUTOHOMETpUYecKas (OpPMBI  3amUCH
KOMIIJIEKCHOTO YHcia. Apru(MeTHUYecKrue Orepalnnun ¢ KOMIUICKCHBIMU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOPAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu us3
KOMIUIEKCHOTO 4Hcha. lIpuMeHeHHMe KOMIUICKCHBIX YHCEN JUIA pelIeHUs (QU3UYECKUX H
FeOMETPUUYECKUX 3a/au.

YpaBHeHusI 1 HepaBEeHCTBA

CucreMa u COBOKYITHOCTh YPaBHEHHMI M HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI M CUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEM TPUrOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO TPUTOHOMETPUUYECKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpHuYeCKX HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHaIbHbBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHHH, CUCTEM W HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a/1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAyKHM M pPEATbHOH JKW3HM, WHTEPNPETALUs IOTyYeHHBIX
pe3yabTaToB.

DyHKUUHN U ITpagUKH

I'paduk xomnozunuu ¢yHkiuil. ['eomerpuueckre oOpas3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

['padmyeckue MeTonbl pelIeHHs YypaBHEHUN M HEPaBEHCTB. ['paduueckne MeTOJbI
penenus 3a/1a4 ¢ napaMeTpaMH.

Ucnons3zoBanue rpadukoB (YHKIHMA U1 HCCIETOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUHN 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana maTemMaTH4yecKoro aHajaimsa

[TprMeHeHre Npou3BOAHOMN K UCCIEOBAaHUIO (DYHKIIMNA HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenne HanOobIIero 1 HAMMEHbBILEr0 3HAYECHU I HENPEPbIBHOW (PYHKIIMK Ha OTpE3KE.

IIpuMeHeHne TPOW3BOAHON Ul HAXOXKIACHUS HAWIYYIIEro pPEIICHWS B IPUKIATHBIX
3ajayax, s ONpeAeNieHHS CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (QopMyaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TeEpBOOOpa3HbIX. [lepBooOpa3HbIe 3JI€MEHTApHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpryeckuil CMbICI MHTErpajna. Beraucienne onpenenéHHoro NHrerpaia
no popmyne Herotona-JlelioHua.



[lpumeHeHne wuHTErpaja Ajis HAXOXKICHUS IUIOMIAZCH IUIOCKUX GUryp U 0O0BEMOB
F€OMETPUYECKUX TeJl.

[Tpumeps! pemenuii nuddepeHIanbHbIX ypaBHeHUH. MaTeMaTHUecKoe MOICITUPOBaHHE
peabHBIX MPOIIECCOB ¢ MOMOIIBIO AU (PepeHInaNTbHBIX YPAaBHEHUI.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBI VYPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCcKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW MO3MIMU  OOydYalomerocss KaKk akTUBHOTO W
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIECTBa, MPEJICTABICEHHE O MAaTEMAaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCUIMCKOM TPa)KTaHCKOW MJAECHTHYHOCTH, YBOKEHHS K MPOLUUIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHMWE  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTMDKCHUN HAyKH U JCSTEIBHOCTHIO YUYEHOTO, OCO3HAHUE JUYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYUBOTO OYAYIIETO;

4) 3cTeTMYECKOro BOCIMTAHMSL:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  OCTETUKY  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3uYecKoro BOCHUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEeMAaTUUECKHE 3HAHUS B MHTEpECcaxX 3/[0pPOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETYIspHas (u3ndeckas aKTUBHOCTH),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IEHHOCTH TPYIOJIIOOMS, HHTEPEC K pa3InyHbIM chepam
MpoeCCUOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MaTEMaTHUKOW U €€ MPHUIIOKEHUSIMHU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymie mpodeccut W pearn30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANIPaBICHHOCTH,

7) IKOJIOrH4ecKOro BOCIIUTAHMS

c(hOPpMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, TOHUMAHWE BIMSHHUS COIMATIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHON M COIMAIBHOW Cpejbl, OCO3HAHHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHWEHTAlHMs Ha  NPUMEHEHHE



MaTEeMAaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBAHUE
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX IMOCJIEICTBUH /ISl OKPYKAIOIIEH CPeIbl;

8) HIeHHOCTH HAYYHOT0 TO3HAHUS:

c()OPMUPOBAHHOCTh ~MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTUYEeCKOW HAyKH Kak cepbl
YeIIOBEYECKON JeSITeIbHOCTH, dTANlOB €€ Pa3BUTHS W 3HAYUMOCTHU JUIS Pa3BUTHUS [IMBUIU3AINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEeMaTUYCCKOW KyIbTypOU KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIIECTBIISTh MPOCKTHYIO M UCCIICOBATEIBCKYIO ICATEIHbHOCTh HHIMBUYATHHO U
B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSTHIA,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS i1 0000OUIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYIMpPOBaTH U NIPEOOPA3OBBIBATh CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U O0INE, YCIOBHEIC,

BBISIBJISITH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NIPOTHBOpEUUs B (paKTax,
JAHHBIX, HAOMIOJEHUSIX U  YTBEPKIACHUSAX, MpeajiaraTb KpPUTEPUU UL BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJAMTH CAMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP:KJIECHUU (IIpsIMblE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, IMPUBOAUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIECHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemeHus ydyeOHOW 3ahauu  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIMN C Y4ETOM CaMOCTOSITENIbHO —BBIJIETICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarebckme 1eicTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (DOPMYIUpPOBATh
BONPOCH], (PUKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UINIO, MHEHHUE;

IPOBOJAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0bEeKTa, SBJIEHUS, IMPOLECcca, BBIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh O0OOIIEHNS U BBIBOABI MO Pe3y/bTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHN;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE MPOLIECCa, a TaKyKe BBIIBUTaTh MPEINOIOKEHUS O

€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.
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Pabora ¢ nnopmanmeii:

BBISBIISITH Je(UIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIMPOC W IS
pelLIeHNs 3a0a41;

BBIOMpaTh MHGOPMAIMIO W3 HUCTOYHUKOB  PA3IMYHBIX  TUIIOB, AaHAJIM3UPOBATb,
CHCTEMAaTH3MpPOBAaTh W HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS];

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, NPEACTaBIATH e B  pasnuuHbIXx  (opmax,
WITIOCTPUPOBATH IpadUyuecKy;

OLICHUBATh HAAEKHOCTh HHPOpPMAMKM IO  CaMOCTOSTENBHO  CHOPMYIUPOBAHHBIM

KPUTEPUSIM.

KoMMyHUKAaTHBHbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPpUHUMATL U q)OpMyJ’II/IpOBaTB CY>KIACHUA B COOTBCTCTBHU C YCIOBHUAMHU W LCIISIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOXO TOYKY 3PCHUA B YCTHBIX M IHNCbMCHHBIX
TCKCTax, JaBaTb IIOSACHCHHUA II0 XOAY PpCUICHHUA 3adadd, KOMMCHTHUPOBATDH HOJIy‘IGHHI:Iﬁ
pe3yibTar;

B XOJIc OOCYXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIAEeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HMJACH, HALCJICHHBLIC Ha IMOUCK PCHICHHA, COIIOCTABJISAITL CBOU
CYKACHUA C CYXIACHUAMH APYIruX Yy4YaCTHUKOB AHajIora, O6Hapy)KI/IBaTI) pa3inuue u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NpEACTaBIATL PE3YJbTaTbl PCHICHUSA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIaH, aJTOPUTM pelIeHHs 3aJayd, BbIOMpaTh CHOCO0 pelieHus ¢ y4€ToM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HAaBbIKAMU MO3HABATEIbHON PeQUIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JE€HCTBUMN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CIOCO0AMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOILecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PELIEHUH 33/7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUNHBI JOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JEITEeIbHOCTH, HaXOOUTh OIIMOKY, JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIUBUAYAIbHONH pabOThl MpH

pEeIICHUN y’—Ie6HI)IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
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OpraHu3alii0 COBMECTHOM pPa0OTHI, paclpeneniarTh BUIAbl padoT, JOroBapHBaThCs, 00CYKAATh
MPOILIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHS, 0OMEH MHEHMH, «MO3TOBBIC
IITYpPMBI» W HWHBIC), BBIIOJIHATH CBOIO 4YacTb pPabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHSA C
JPYTUMH 4JI€HAMH KOMAaHJbl, OIIEHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO

KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce oOy4aromuicsl MONYYUT CIIEAYIOUIUE IPEIMETHbIC
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEeMaTUYECKOr0 aHAIIU3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO OTIEPHPOBATH MOHATUSAMH: PAIlMOHAIBHOE YMCIIO0, OECKOHEUHAsl MEpUOInIecKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIBHBIX
4YyCel, MOAYJIb JIEHCTBUTEIBHOIO YUCIIA;

IPUMEHSTH 1pOOU U MPOLIEHTHI /ISl PELLIEHUs PUKIAIHBIX 3a/1a4 U3 pa3IMuHbIX OTpacieu
3HAHUM U PEAIbHOM KU3HH;

IPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, IPAaBUJIA OKPYIVIEHUS, NPUKHUJIKY U OLIEHKY
pe3yJibTaTa BbIYUCIICHUI;

CBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C IEJbIM I[I0Ka3aTejleM, HCIO0Ib30BaTh
HOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJISl PEeIICHHs] MPAaKTUYECKHX 3a1ad U
IIPEACTABIICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH IOHATUEM: CTENEHD C PALIMOHAIBHBIM 10Ka3aTeNIEM;

CBOOOZHO ONEpUpOBaTh MOHATHUSAMHU: JIOTapUPM dYHCIA, JECSITHUYHBIE M HaTypaJibHbIE
norapudmsl;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHI€HC YHCIIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHITUSIMU: TOXKJIECTBO, YypaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IPUMEHSTh Pa3IMYHbIE METOJbl PEUIeHHs] PALMOHANBHBIX M JAPOOHO-pallMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METO/ MHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOM MEpEMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTHh JeJeHHe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y n Teopemy Buera s pemenus 3anay;

CBOOOZHO OINEpPUpPOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONpeAeUTENh MATPULIBl 2 X2 W €ro TEeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIYMCICHHS €ro 3HAYEHUs, IPUMEHATh ONpPEACINUTENN Ul pEelIeHUs

CUCTEMBI JTUHEHHBIX ypaBHeHHﬁ, MOACIINPOBATE PCAJIBHBIC CHUTyalMH C IMOMOINBIO CHUCTCMBbI
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JUHENHBIX YPAaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbIO MAaTpUll U
OINpeAeInTENEH, UHTEPIIPETUPOBATH ITOJIYYE€HHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI C KOPHAMH JJIsl TPe0Opa30BaHUsl BEIPAKEHUI;

BBIMOJIHATh ~ NPEOOpA30BaHMs  YMCIOBBIX  BBIPAKECHUH, COJEpXKAIIUX CTENEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCTIOJB30BaTh  CBOMCTBAa  JiorapuMoB s 1peoOpa3oBaHUS  JOTapUPMHUECKUX
BBIPAKCHMI;

CBOOOJHO  OMEpPHpPOBATh  MOHATUSAMH:  HMppAlMOHANbHBIC,  IIOKAa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PELICHHUS C IMOMOIIBIO PaBHOCUIIBHBIX MEPEX0JI0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYECKHME  (GOpMyibl Ui [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpPHPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, HPUMEHSTH
HE00X0AuMbIe (POPMYIIBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA,

MOJIEJIMPOBaTh pEalibHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISTh BbIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3aJlayM, WCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa anreOpbl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: (PYHKIHUS, CIIOCOOBI 3aMaHus (YHKIUHU, B3aUMHO
oOparHble (QYHKIUM, KOMIIO3UIMSA (YHKIMHA, rpaduk (YHKIWHU, BBIIOJIHATH SJIEMEHTApHBIC
npeoOpa3oBaHus rpaukoB GyHKINH;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: OOJACTb ONpEIENCHHs] M MHOXXECTBO 3HAUCHHI
GyHKIMY, HYIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATUSIMM: UYETHBIE W HEYETHbIE (QYHKIMM, [EPUOJUYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHHUMYMBI (YHKIUH,
HauOoJbIlIee U HAaMMEHblIIee 3HaueHne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSIMM: CTENEHHAas (YHKIUS C HATypaJbHbIM M LEJbIM
nokasaresieM, TpaduK CTEeHHOW (YHKIMM C HATypaJibHBIM M IEJIbIM TOKa3aTeseM, Tpadux
KOpPHSI N-Oi CTENEeHU KaK (YHKIIMM 0OpaTHOW CTENEHU C HATypaJIbHbIM I1OKa3aTeseM;

ONEepUpPOBaTh MOHATUSAMH: JIMHEWHas, KBaJpaTH4Has M JApoOHO-JIMHEHHas (yHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOZHO ONEpUPOBATh MOHATUSAMU: IMOKazaTelbHass M Jorapupmudeckas QyHKIUHU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPA(PUKH JIJIs PELICHUS YpaBHEHMI;

CBOOOJHO OINEPUPOBATH IMOHATUSMU: TPUTOHOMETPHYECKAS] OKPYXKHOCTb, OIpEAETICHHE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh TpapuKy (YHKIUH UIsl MCCIETOBaHMS IPOLIECCOB U 3aBUCUMOCTEHN IpH
pelIeHnu 3aja4 U3 APYrux y4eOHBbIX MPEeIMETOB M PeabHOM JKM3HM, BBIpaXkaTh (opMyliaMu
3aBHCUMOCTH MEXIY BETUUYNHAMU;

Hauyana maTeMaTH4eckoro aHajimsa:

CBOOOJHO OMEpUPOBATH MOHATHAMH: apudmMeTrnyeckass U TeoMeTpudeckas Mporpeccus,
OeckoHEeYHO yObIBaroIlasi reoMeTpruuecKasi porpeccusi, JMHEHHBIA U 3KCIIOHEHIIMAIbHBIN POCT,
(dbopMyIia CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCIIOJIb30BATh IPOIPECCUH JIUISl PELISHMsI pealIbHBIX 3aJ]1a4 MPUKJIAJHOTO XapaKTepa;
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CBOOOJTHO  ONEPHUPOBATH  MOHATUAMHU:  IIOCIEAOBATENBHOCTh, CHOCOOBI  3aJaHMA
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHMYCHHBIE ITOCIIEJ0BATEIIbHOCTH, IOHUMATh OCHOBBI
3apOKJICHUS. MAaTEMaTHYECKOT0 aHAIN3a KaK aHalli3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: HENpPEphIBHBIC (YHKIMH, TOYKU pa3pbiBa rpaduka
¢byHKIMM, acCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO ONEpUpPOBATh MOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpEe3Ke, NPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH ISl pEILICHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh TOHATHSIMU: TI€pBasi W BTOpas NPOM3BOJHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QpyHKINY;

BBIYUCIISATh TPOM3BOJIHBIE CYMMBI, HPOHM3BEACHHUS, YAaCTHOIO M KOMIIO3UIIMH JIBYX
(byHKUMH, 3HATh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKLINH;

UCIIOJIb30BAaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOIHOM IS peLIeHN 3a/1a4.

MHokecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCTIOJIF30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT /Il ONUCAHHs PealIbHBIX POIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOZHO OIEPUPOBATH MOHATHAMU: OIpEJCNICHHE, TEOpeMa, YypaBHEHHUE-CIEICTBUE,
CBOWCTBO MaTEeMaTHYECKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEpPaBEHCTBA.

K koniy obOydenmst B 11 Kjacce oOydaromuiicss TOMYYUT CICAYIONIUE IPEAMETHBIC
pe3ysbTaThl O OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AureOpa u Hayaia
MaTEeMaTUYECKOT0 aHAJIU3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJHO ONEpUPOBATh NOHATHUAMHU: HATypaJlbHOE U 1IE€J0E€ YHUCIO, MHOXECTBa
HaTypaJIbHbIX U LEJNbIX YHCEN, UCIOIb30BaTh NMpU3HaKU Aenumoctu nensix yucesn, HOJ[ u HOK
HaTypaJIbHbIX YMCEJ JJIsl peleHus 3aa4, IPUMEHATh anroput™ EBkinnaa;

CBOOOJHO ONEPUPOBAThH MOHATUEM OCTATKa IO MOJYJIO, 3allMChIBaTh HAaTypalbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJHO OINEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, IPEJICTaBIsATh KOMIUIEKCHBIE YHClia B alre0panuyeckoil U TPUrOHOMETpHUUecKoil (opme,
BBIMOJIHATH apu(METHUECKHE ONepallii ¢ HUIMU U U300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOAHO  ONEepUpoBaTh  TMOHATUSAMHU:  HUPpPALMOHAIIbHBIE,  IIOKa3aTelbHbIE U
jorapupMHUyUecKre HEPaBEHCTBA, HAXOAUTh UX PELICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYIIECTBIISATH 0TOOp KOPHEN MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpUPOBATH MOHSITHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXxoauMble (POPMYJIbI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEN
paloHaIbHBIX, HpPPAlMOHATIbHBIX, TOKAa3aTeNbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U

HEPABEHCTB;
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pemiath  palMoOHANbHbIC, WPpPALMOHAIbHBIC, I[OKa3aTelbHbIE, JorapudpMmuyeckue W
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEp KAIle MOYJIA U TTapaMeTphl;

OPUMEHSATH Tpa@uuecKue METOAbI ISl peIIeHHs] ypaBHEHUI U HEPaBEHCTB, a TAKXkKe 3ajad
C mapaMeTpaMu;

MOJIEJIMPOBaTh pEaJIbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBJISITh BbIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 110 YCJIOBHUIO 3a/layM, HCCIIEI0BaThb I1OCTPOEHHBIE
MOJIENIN C MCIIOJIB30BAHUEM allliapaTa ajareOpbl, HHTEPIPETUPOBATH IMOIYUYECHHBIN pe3yabTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TPapUKH KOMIIO3UIMU (PYHKIHMHA C TMOMOMIBIO 3JEMEHTApHOTO HCCIEAOBAHUS U
CBOWCTB KOMITO3UIIMH JABYX (DYHKITHIA,

CTPOUTH TeOMETpHUECKre 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOH MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMH 11 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOILIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh IMPOM3BOJHYIO Uil HCCIEeNOBaHUS (QYHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAMMEHbIIIee 3HaUeHHs (DYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIsi HAXOXK/IEHUS HAWIYyYLIero pelleHUsl B MPUKIAJIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX, 3aJadax, JJIs OINpPEAETCHUS] CKOPOCTH M YCKOpPEHUs
nporecca, 3aJaHHOro (OpMyIION HIIH rpaduKoM;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: IEPBOOOPa3HAasi, ONPEACIEHHBIM UHTErpajl, HaXOAUTh
NepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIHMHA M BBIYMCIATH UHTErpan mo ¢opmyne Hprorona-
JleriOnuna;

HAXOJUTb IJIOLIAAN IIIOCKUX (GUTYp U 0OBEMBI TEJ C IOMOIBIO HHTETPpaJIa;

UMETh IPEJCTaBICHUE O MaTeMaTH4YECKOM MOJEIIMPOBAHUM Ha MPUMEPE COCTABJICHMUS
b depeHIIMATBbHBIX YpaBHEHUI;

pemath NpUKIagHbIEe 337a4d, B TOM YHCJIE COLHAIbHO-DKOHOMUYECKOr0 M (PU3NUECKOro
XapakTepa, CpeICTBaMH MaTEMAaTHYECKOT0 aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3neinoB U TEM IpOrpaMMbl

/11

1 MHOK€eCTBO AEHUCTBUTENBHBIX uncesl. MHOrowieHsl. PanmoHanbHbIe
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN

2  @Oyukuuu u rpaduku. CreneHHass QYHKIUS C HENbIM MOKa3aTelleM
Apudmerndeckuii KopeHb n-oii crenenn. MppannonaabHbie
ypaBHEHUS

4  TloxazarenbHast pyHkuus. [TokazarenbHble ypaBHEHUS

5  Jlorapupmuyeckas ¢pyHkmus. Jlorapudmudeckrne ypaBHEHUs

6  TpuroHoMeTpu4ecKue BbIPAKEHUS U YPaBHEHUS

7  IlocnenoBaTenbHOCTH U IPOTPECCUU

8  HenpepsiBubie pynkuuu. [IponsBognas

9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontposibHbie

24

12
15

10
18
22
10
20

5
136

KonmuectBo yacoB

paboThI
1

[IpakTrueckue
paboThl

DnexTpoHHbIE (IUGPOBEIC)
o0pa3oBaTeNbHBIE PECYPCHI
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HanmenoBanue pa3neinoB U TEM IPOrpamMMbl
/1
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN

2 [lepBooOpasnas u uHTErpa

I'paduxu TPUrOHOMETPHUYECKUX ()YHKIIHH.
Tpuronomerpuieckrue HepaBeHCTBA

4 HppanmonansHble, MoKa3aTeNbHbBIE U JTOTapuPMUUECKUe
HEpaBEHCTBA

5 KommiiekcHble duncia
6 HarypanbHble u niensle yucna

7 Cucremsnl palrOHAJIBHBIX, UPPAIXMOHAIIBHBIX MMOKA3aTCIIbHBIX U

Jorapu(MUUECKUX YpaBHEHUN
8 3anayn ¢ mapaMmeTpamu
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

22
12
14

24

10
10
12

16
16
136

KommuectBo yacoB

KonTposibHbie
paboThl

1
1
1

10

[IpakTrueckue
paboThl

DOnexTpoHHBIE (ITUPPOBEIC)
o0pa3oBaTenbHbIE PECYPChHI
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka

/1

1 MHO)€eCTBO, OIEpallMy HAaJl MHOKECTBAMHU U UX CBOMCTBA

2 Jlmarpammsl Diinepa-Benna
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Jist
pelieHus 3aaaq

4 PamnuonanbHble yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
MPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKUE APOOU

5 Panmonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
MIPOLICHTHI, OECKOHEYHBIEC IEPUOIUYECKHUE TPOOH

6  Ilpumenenue npoOeil v MPOILEHTOB JIsl PEHICHUS MTPUKIAIHBIX
3a1a4

7  Ilpumenenue apoOeit U IPOLIEHTOB ISl PEUICHUS TPUKIIATHBIX
3a1a4

8  JlelicTBuTenbHbIE YnCia. PallioHanbHbIe U HppalMOHAIbHbBIE
yucia

9  Apudmernueckue ornepaiuu ¢ AeHCTBUTEILHBIMHI YACIaMU

10 Moaynb A1eMCTBUTENBHOTO YKCIIA U €T0 CBOMCTBA

11 TlpubnuxéHHble BEIUNCICHUS, TPaBUIIa OKPYTICHUS, IPUKUIKA
Y OIICHKA PEe3yJIbTaTa BBIYNCICHUHN

12 OcHOBHBIE METO/IbI PEIICHHSI LIETBIX U IPOOHO-PAIIMOHATBHBIX

KonmuectBo yacoB

Bcero KonTtpomnbHbie
paboThl

[IpakTrueckue
paboThl

Jara
U3Yy4ECHUS

DNeKTpOHHBIE IUPPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI
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/o

13

14

15

16

17

18

19

20

21

22

23

Tema ypoxka

YpPaBHEHUI U HEPABEHCTB

OcHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-PAIIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PEUICHHUS LIENBIX U APOOHO-pAIIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

MHOro4JjieHbI OT O,HHOﬁ nepeMeHHoﬁ. ILCHGHI/IG MHOI'O4JICHA Ha
MHOTI'O4JICH C OCTaTKOM. TeopeMa BGSY

MHorouneHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera
Pemenue cucrem JIMHENHBIX ypaBHEHUM
Pemenne cucreM TMHENHBIX ypaBHEHUN

Marpuia cucteMsl JMHEHHBIX ypaBHeHHH. Onpeaenurenb
MaTpHULBI 2X2, €r0 FeOMETPUUECKUI CMBICII U CBOWCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

Ornpenenurens MaTPUILHI 2X2, €70 TEOMETPUIECKUN CMBICIT U
CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS

[IpumeHneHne onpenennuTens Uil pELIEHNUs CUCTEMBI TMHEWHBIX
ypaBHEHUH

Pemenuie npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMBI IMHEHHBIX
ypaBHEHUU

Pemenue npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

Bcero KonTtpomnbHbie

S Y S w—y

KommyectBo gacos

paboThl

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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/o

24

25

26

27

28

29

30
31

32

33
34
35

Tema ypoxka

Konrponsnas pabdora: "PanmonanbHbie ypaBHEHUS U

HepaBeHcTBa. CHCTEMBbl IMHENHBIX YpaBHEHUN"

OyHKIHs, crIocoOb! 3a1aHus GyHKIMKH. B3auMHo oOpaTHbIE
¢dbynkun. Komnosunus ¢yHkimit

I'paduk Gyaknmm. dnemMeHTapHBIC TPEOOpa30BaHUs IpaUKOB
byHKIUH

OO6nacTh onpenenaeHss © MHOXKECTBO 3HaueHui GpyHkuuu. Hymu
¢dbynkuuu. [IpoMexxyTKH 3HaK MMOCTOSHCTBA

Yéruble u Heu€THbIE QyHKUMHU. [Tlepuoanueckue GyHKIUY.
[IpoMexyTKH MOHOTOHHOCTU (PYHKIIUU

MaxkcumyMmbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee u
HauMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE

Jluneitnas, kBajpaTH4Has U APOOHO-JIMHENHAs PYHKIIMU
DneMeHTapHOe HccieI0BaHue U TOCTPOeHHE IpauKOB 3TUX
byHKIUH

DeMeHTapHOEe UCCIIEJOBAaHUE U TOCTPOECHHE TPaUKOB 3TUX
byHKIMIA

Crenens ¢ nenslM nokasareneMm. bunom Herotona

CreneHsb ¢ 1eJIbIM ITOoKa3aTeneM. buanom HeroToHa

CrenenHast GyHKLUS C HATYPaJIbHBIM U LEJIbIM MOoKa3aTeneM. E¢
CBOMCTBa U TpaduK

KommyectBo gacos

Bcero KonTtpomnbHbie
paboThl

1 1

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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/o

36

37

38

39

40

41

42

43

44

45

46

Tema ypoxka

Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpadpux"
Apudmernueckuii KOpeHb HATYPAIbHOM CTETICHH U €T0

CBOIiCTBa

Apudmerniecknuil KOpeHb HaTypaTbHON CTEIIEHH U €T

CBOMCTBA

[Ipeobpa3oBaHus YMCIOBBIX BBIPAKECHUI, COJIEPIKAIINX CTEIICHH
U KOpHU

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEIICHN

U KOpHU

ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHN
U KOpHH

WppanmonansHblie ypaBHeHN. OCHOBHbBIE METO/bI PELICHUS

MPPALMOHAIIBHBIX YPABHEHUN

HppanmonansHbie ypaBHeHN. OCHOBHBIE METOBI PEILICHUS
UppalMoOHAIbHBIX YPaBHEHUN

WppanmonansHblie ypaBHeHN. OCHOBHbBIE METO/bI PELICHUS

MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUHN UPPALMOHAIBHBIX
ypaBHEHUH

PaBHOCHIBHEIC NEPEXO0Abl B pCHICHUU UPPALMOHATIbHBIX

KommyectBo gacos

Bcero KonTtpomnbHbie
paboThl

1 1

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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/o

47

48

49

50

51

52
53
54
55
56
57
58

59

Tema ypoxka

YpaBHEHUU

PaBHOCHIIbHBIE TIEpEXObI B PEUICHUH UPPALIMOHAIBHBIX
ypaBHEHUI

PaBHOCHUIBHEIC NepexXoabl B pCHICHUN UPPALMOHAJIbHBIX

YpaBHEHUU

CaoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU KaK (PYHKIIMU
00OpaTHOM CTENEHU C HaTypaJbHbIM MTOKa3aTeleM

CaoiicTBa U rpaduk KOpHS N-0i CTETIEHU KaK (QyHKIUN
00paTHOM CTENEHH C HAaTypaIbHBIM MTOKa3aTeJIeM

KontponsHas padora: "CBoiicTBa U rpaguk KOpHs n-oi
creneHu. MppanuoHaneHble ypaBHeHuUs"

Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA
CreneHs ¢ pallMOHaIBHBIM [IOKA3aTENNEM U €€ CBONCTBA
CremneHs ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA
IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI
Hcnonb3oBanue rpaduka GyHKIMY Ui PELICHUs] YpaBHEHUH

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METOIbI PEIIEHUS

ITOKA3aTENIbHBIX YPAaBHEHUI

Iloka3zaTenbHbIC YpaBHCHMU. OcHOBHBIC MCTObI pCHICHUSA
IIOKa3aTCIIbHBIX ypaBHCHI/Iﬁ

Bcero KonTtpomnbHbie

Y G W G G G w—y

KommyectBo gacos

paboThl

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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/o

60

61

62
63
64
65
66
67
68
69
70
71
72
73
74

75

Tema ypoxka

Iloka3zaTenbHbIC YpaBHCHMUA. OcCHOBHBIC MCTObI pCHICHUA

II0KA3aTEJIbHBIX YPAaBHEHUM

Kontponbnas padota: "[lokazarenpHas GyHKIHS.
[TokazaTenbHble ypaBHEHUs"

Jlorapudm gucna. CoiicTBa Jorapudpma

Jlorapudwm yucna. CpoiicTBa orapudpma

Jlorapudm ugucna. CoiicTBa Jorapudma

JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI

JlecATUYHBIC U HATypaJIbHBIC JIOTapH(PMBI

ITpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTApU(HMBI
[IpeoOpa3oBanue BbIpaxeHHil, CoAepKaLIUX JTOTapUPMbI
ITpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(OMBI
Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk
Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpauK
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI
Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHUs] ypaBHEHU N

Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUI

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS
JorapupMHUUECKUX ypaBHEHUN

Bcero KonTtpomnbHbie

ke ek e e e e e e e ek e e

KommyectBo gacos

paboThl

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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/o

76

77

78

79

80
81
82
83
84

85

86
87
88
89

Tema ypoxka

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/BI PEIICHHS

Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE NTEPEXO/IbI B PEILIEHUH JOrapu(hMUUECKUX
ypaBHEHUM

PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTapU(PMUUECKUX
YpaBHEHUU

KonTponbnas pabota: "Jlorapudmuueckas GyHKIus.
Jlorapudmuueckue ypaBHeHUs"

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YMCJIOBOTIO apryMEeHTa
CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YMCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa
ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHCIIOBOTO apryMEHTa

Tpuronomerpudeckasi OKpy>KHOCTh, OTIpE/ICTICHUE

TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJEIICHNE
TPUTOHOMETPHUYECKUX (DYHKIMN YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI

Bcero KonTtpomnbHbie

e GG G U GH U s

T T

KommyectBo gacos

paboThl

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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No Tema ypoxka KonnuecTBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

n/m Beero Koutponshpie  Ilpakrtuueckue HM3YYCHHS — 00pasoBaTeIbHBIC PECYPChI
paboThl paboThl

90 TIlpeobpa3zoBaHUE TPUTOHOMETPUICCKHUX BBIPAKCHHIA 1

91 IlpeoOpa3zoBaHue TPUTOHOMETPHUUECKHUX BbIPAKECHUIA 1

92 IIpeobOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

93 IlpeoOpa3zoBaHuE TPUTOHOMETPHUUECKHUX BBIPAKECHHIA 1

94  PemieHue TpPUTOHOMETPUUYECKUX YPaBHEHUN 1

95 PeuleHue TpUroHOMETPUUECKUX YPaBHEHUM 1

96 PemieHue TpPUrOHOMETPUYECKUX YPaBHEHUN 1

97 PeuieHue TPUrOHOMETPUUECKUX YPaBHEHUN 1

98 PemieHue TpPUrOHOMETPUUYECKUX YPaBHEHUN 1

99 PemeHne TpPUrOHOMETPUYECKUX YPAaBHEHUN 1

100 PemieHue TpUrOHOMETPUYECKUX YPaBHEHUN 1

101 KontpomnbHas pabota: "TpuroHoMeTpuyeckre BEIpaXXEHUS U 1 1

TPUTOHOMETPUYECKHE ypaBHEHNA"
102 IlocimenoBaTeabHOCTH, CIIOCOOBI 3adaHuUs 1

IIOCJIEI0BATEIBbHOCTEN. MeToy MaTeEMaTUYECKON MHIYKIIUU

103 MoOHOTOHHBIE ¥ OIpaHUYEHHBIE NOceR0BaTeNbHOCTH. cTopuss 1
aHan3a 0ECKOHEYHO MaJlbIX

104 Apudmerndeckas nporpeccus 1
105 T'eomerpuueckas mporpeccus 1
106 BeckoneuHo yObIBaroIasi FreOMETpUYECKask IPOrpeccust 1
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No Tema ypoxka KonnuecTBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

/1 Beero Kourtponbhble —Ilpakthueckue HM3YYCHHS  00pasOBaTENBHEIC PECYPCEI

paboThl paboThl
107 Cymma GeckoHeuHO yObIBaroIei reoMeTpu4eckoi nporpeccun 1

108 JluHehHbIN 1 SKCIOHEHIUANIBHBIN pocT. Yncno e. @opmyina 1
CJIOKHBIX MPOLIEHTOB

109 JluHenHBIN 1 SKCIOHEHIMAIBHBINA pocT. Yucino e. ®opmyrna 1

CJIOKHBIX ITPOLICHTOB

110 Hcnonb3oBaHue NPOrPECCUU IS PEIICHUS peabHbIX 3a/1a4 1
MIPUKJIAHOTO XapaKTepa

111 Koutponbnas pabora: "[locnenoBareabHOCTH U porpeccun”
112 HenpepbiBHbIE (DYHKIIUU U UX CBOHCTBA

113 Touka pa3psiBa. ACUMITOTHI TpauKOB QYHKIUI

114 CsoiicTBa (hyHKIMI HENMPEPHIBHBIX HA OTPE3KE

115 CaoiicTBa QpyHKINI HENPEPBHIBHBIX HAa OTPE3KE

116 Meron nHTEpBAIOB AJIsl PELICHNS HEPABEHCTB

117 Meron HHTEpPBAIIOB AJIs PELICHUS HEPABEHCTB

118 Meron nHTEpBAIOB AJIsl PELICHNS HEPABEHCTB

ke e e e e ek e e

119 TlpumeHeHUE CBONCTB HEMPEPBIBHBIX (DYHKUNMN AJIS peLICHUS
3a1a4

120 TIpumeHeHHE CBOWCTB HEMPEPBHIBHBIX (DYHKLUH JUIS peILICHUS 1
3a1a4

121 TIlepBas u BTOpas Npou3BOAHbIE QYHKIIUI 1
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/o

122
123
124
125
126
127
128

129

130

131
132

133

134
135
136

Tema ypoxka

Ornpenenenue, reOMETPUUYECKUM CMBICH MPOU3BOIHON
Omnpenenenue, (HU3MISCKUN CMBICIT MPOU3BOTHOM

VYpaBHeHHE KacaTeIbHOU K TpapuKy (yHKIIHH

VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU

[Tpon3BoHBIC NIEMEHTAPHBIX (YHKINI

[Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN

[Ipon3BojHast CyMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3ULIUU
byHKIUH

[IpousBoaHas CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU
byHKIUH

[Ipon3BosHas CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUU
byHKIMIA

KonrtponsHas padora: "[IpouszBoanas”

[ToBTOpEeHMEe, 00001IeHNE, CUCTEMATH3alUsl 3HAHUH!
"VpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH:
"OyHKIMN"

WtoroBas koHTpoJIbHAs paboTa
HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3allisI 3HAHUN

Bcero KonTtpomnbHbie

KommyectBo gacos

paboThl

[IpakTrueckue
paboThl

Jara
H3y4YCHUS

DIIeKTPOHHBIE IIU(PPOBbIC
o0pa3oBaTeNnbHbIC PECyPCHI
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No Tema ypoxka KonnuecTBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

/1 Beero Kourtponbhble —Ilpakthueckue HM3YYCHHS  00pasOBaTENBHEIC PECYPCEI
paboThl paboThl
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHMUE

11 KJIACC
Ne Tema ypoka KommuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Kontponbhbie IIpakthyeckue H3YUCHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThI
1  IlpumeHeHue NpOU3BOAHON K MCCIIEOBAHUIO QYHKINN HA 1

MOHOTOHHOCTBb U S3KCTPEMYMBIL

2 IlpumeHeHHe IPOU3BOIHON K UCCIEIOBAHUIO (GYHKIIHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

3 IlpumeHeHHe MPOU3BOIHON K UCCIICAOBAHHUIO (PYHKIMIA Ha 1

MOHOTOHHOCTBb U S3KCTPEMYMBIL

4  IlpumeHeHHe MPOU3BOIHON K HCCIEIOBaHUIO QYHKIIUI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

5  IlpumeHeHue NpOU3BOIHOMN K UCCIEIOBAaHUIO (QYHKIIMM Ha 1

MOHOTOHHOCTBb U OKCTPEMYMBI

6  IIpumeHeHHe MPOU3BOAHON K UCCIIEOBAHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

7 Haxoxnenne HanOoIbIIETO U HANMEHBIIIETO 3HAYCHUS 1

HEeNpepbrIBHON (YHKIIUU HA OTPE3Ke

8  HaxoxxneHue HauOOJBIIErO M HAMMEHBILETO 3HAUYCHUS 1
HENPEPbIBHON (PYHKIIMU HA OTPE3Ke

9 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUSI 1

HEenpephIBHON (YHKIIUU HA OTPE3Ke

10 HaxoxneHnue HaMOOJIBIIEr0 ¥ HAUMEHBIIICTO 3HAYCHUS 1
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No Tema ypoxka KonnuecTBo yacoB Hara DIIEeKTPOHHBIE UPPOBBIC

/1 Beero Kontponbusie  IlpakThueckue H3YYCHHS  00pa3s0BATENBHEIC PECYPChI

paboThl paboThI

HETPEPHIBHON (PYHKIIUU HA OTPE3KE

11 Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIETO 3HAYCHUSI 1
HEeINpephIBHON (DYHKIIMHU Ha OTPE3Ke

12 Haxoxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1
HEenpepbIBHON (YHKIIUU HA OTPE3Ke

13 TlpumeHeHHe MPOU3BOIHOM JJI1 HAXO0XKICHUS HAUITy4LIEro 1
pelieHus B MPUKIaAHBIX 3a7a4ax

14 IIpumeHeHHE IPOU3BOJHOMN JJI HAXO0XKIECHNS HAWIydllIero 1
pelieHus B MPUKIATHBIX 3a/1a4ax

15 TIlpumeHeHue NPOU3BOIHOM AJIs ONPENENEeHUs CKOPOCTH U 1
YCKOpPEHUS TpoIiecca, 3aIaHHOT0 (GOopMYIION WK Tpa@uKoM

16 IIpumeHeHHEe TPOU3BOJHON MJIsl ONPEAESIEHUs] CKOPOCTH U 1
YCKOpEHUs Ipoliecca, 3aJaHHOro (popMyJIoi nin rpadukom

17  Kommno3zuuus ¢pyHKUMM 1
18 Komnosumnus GpyHkuuii 1
19  Komno3suuus ¢pyHKuun 1
20 T'eomerpuueckue 00pa3bl ypaBHEHU Ha KOOPAWMHATHON TJIOCKOCTH |
21 Teomerpuueckue 00pa3bl ypaBHEHUI Ha KOOPAUHATHOM TUIOCKOCTH |
22 KontponbHas padota: "MccnenoBanne GyHKIHI ¢ TOMOIIBIO 1 1
IIPOU3BOJHON"
23 TlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
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/o

24

25

26
27

28

29

30

31
32
33

34
35
36
37

Tema ypoxka

[lepBooOpasubie aneMenTapHbIX GyHKIMA. [IpaBuna HaxoxaeHUs
epBOOOPA3HBIX

[TepBo0OpasHbie rteMeHTapHbIX QyHKIMIA. [IpaBuia Hax oK ICHUS
epBOOOPa3HBIX

Huterpai. I eoMeTpuyeckuil CMbICI HHTETpaia

Brrauciienue onpeaenéHHoro uHrerpaia mo gopmyie Herorona-
JletiOHuIIa

Beruncnenue onpenenéaroro naterpaia mo Gpopmysne HerotoHa-
JleitOunma

IIpuMeHeHre nHTErpaa Uit HaX0XKACHH TUIOLAeH INIOCKUX
¢Guryp
[Ipumenenue nHTerpana st HaxoXAeHUsI 00bEMOB

F€OMETPUYECKHUX TEN
[Tpumeps! pemenuit quddepeHInaIbHbIX ypaBHEHUN
[Ipumeps! pemiennii auddepeHnrnaIbHbIX YpaBHEHUM

MaremaTnueckoe MOJAEINPOBAHUE PEAJIBHBIX ITPOLIECCOB €
noMoIbI0 AU depeHnanbHbIX ypaBHEHUH

Kontponbnas pabora: "[lepBooOpasnast u uHTErpat”
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

Bcero KonTposibHbie

T T

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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/o

38
39
40

41

42

43

44
45
46
47
48

49
50
51
52

Tema ypoxka

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUI C TOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
PelieHre TpUroHOMETPUYECKUX HEPABEHCTB
Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

Pemienne TPUTOHOMCTPUUICCKHUX HCPABCHCTB

KonTponsnas padora: "['paduku TpuroHoMeTpruueckux QyHKIHI.

Tpuronomerpruyeckue HepaBeHCTBA"

OCHOBHBIE METO/IbI pEelIeHUs T0KA3aTebHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS ITOKA3aTeILHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI pEeIlIeHUs T0KA3aTeNbHBIX HEPABEHCTB

OCHOBHEIE MCTOJBI pCHICHUA MMOKA3aTCJIbHBIX HCPABCHCTB

Bcero KonTposibHbie

e e ek e

ek e

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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/o

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

Tema ypoxka

OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEeLICHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IbI pEIICHUS JIOTapU(PMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pelIeHUs JOrapu(PMUUECKUX HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMIOHATILHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHUS UPPALMOHAIILHBIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS UPPALUIOHATILHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHUS UPPALMOHAIIBHBIX HEPABEHCTB
I'paduueckue meTob! pereHus: UppaloHaIbHbIX YPAaBHEHUM
I'paduueckue MeTO bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'padnueckue MeTob! pereHus: NOKa3aTebHbIX ypaBHEHUN
I'paduueckue METO/Ibl pelIeHUs] MOKa3aTebHBIX HEPAaBEHCTB
I'padmnueckue metop! pemieHust J1orapupMUIECKUX ypaBHEHUN
I'paduueckue MeTo bl pelIeHus JorapupMUIECKIX HEPAaBEHCTB
I'padmuueckue metozp! pereHus J1orapupMUIecKuX HEPABEHCTB

I'padmueckue MeToIbl pelIeHHs TOKa3aTeIbHbIX U
JOrapupMHUUECKUX ypaBHEHUH

['padprraeckue METOIBI pelIeHUs MOKa3aTEeIbHBIX U

JorapupMHUUECKUX ypaBHEHUI

Fpa(I)I/ILICCKI/IG MCTOJbI PCIICHUS IMOKA3ATCIbHBIX U

Bcero KonTposibHbie

p— e ek e e e e e e e e ek e ek e e

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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/o

71

72

73

74

75
76
77
78
79
80
81

82
83
84

Tema ypoxka

norapu(pMHUECKUX HEPABEHCTB

['padmyeckue MeTOABI pelIeHUs MOKa3aTeNbHbIX U
jorapu(pMUUECKUX HEPABEHCTB

Kontponbnas padota: "Upparmonaibabie, TOKa3aTeIbHBIE U
JorapupMHUECKUe HEpaBeHCTBA"

KommniekcHble unca. Anre6pa1/mec1<a;1 U TPUTOHOMECTPHUICCKAA
(1)0pr1 3alliMCHu KOMIIJICKCHOI'O YHCJia

Kommiekcubie uncia. Anredpanyueckast 1 TPUTOHOMETPUYECKAS
(GopMbI 3aMCH KOMITJIEKCHOTO YUCIIa

Apudmerndeckue onepanuy ¢ KOMIJIEKCHBIMH YUCIaMH
ApudmeTrnueckre onepanuy ¢ KOMIJIEKCHBIMH YUCIIaMU
N300pakeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MI0CKOCTH
N3006pakeHne KOMIJIEKCHBIX YHCEN Ha KOOPIMHATHON TNIOCKOCTH
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMILIEKCHOTO YUCIa
®opmyna Myaspa. KopHu n-o¥i cTeneHn U3 KOMIUIEKCHOTO YHCia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCIT IJIS pCHICHUS (1)I/IBI/I‘IGCKI/IX n
TCOMCTPHUICCKUX 3aaaYd

KonTponbnas pabota: "KommiekcHsie yncna'
HarypanbHsle u nensle yncia

Harypanbnsle u nensie yucna

Bcero KonTposibHbie

g G G U U U G w—y

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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/o

85
86
87
88
89

90

91

92
93

94

95

96

97

IIpumenenue
[Ipumenenue
[Ipumenenne
[Tpumenenue

[Ipumenenne
MOJYJIIO

[Tpumenenue
MOJYJIIO

[Ipumenenne

Tema ypoxka

IMPHU3HAKOB ACJIMMOCTHU LCJIBIX YUCCIT
IIPHU3HAKOB ACJIMMOCTHU LEJIBIX YUCEIT
IMPHU3HAKOB ACJIMMOCTHU LECJIBIX YUCCIT
IIPU3HAKOB ACJIUMOCTHU LCJIbIX YHUCCII

IMPHU3HAKOB ACJIMMOCTHU LECJIBIX YUCCIT

IIPU3HAKOB ACJIMMOCTHU LECJIbIX YHUCCII

IMPHU3HAKOB ACJIMMOCTHU LECJIBIX YUCCIT

EBKJ’II/II[a AJIg pCIICHUA 3a1a4 B TCJIbIX YHUCIaX

Konrponbnas pabdora: "Teopus nensix yncen"

: HOQ nu HOK
: HO4 u HOK

. OCTaTKH 110

. OCTaTKH I10

: QITOPUTM

Cucrtema ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI U

CHUCTCMBI-CJICACTBHUA

Cucrema u COBOKYIIHOCTb ypaBHeHHﬁ. PaBHOCHIBHBIE CUCTEMBI U

CUCTEMBI-CIICACTBUA

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN

palMOHAIBHBIX YPaBHEHUMN

OcHOBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKyT[HOCTCﬁ

UppalMOHATIBLHBIX YpaBHEHUN

OcCHOBHBIE METO/IbI PEILIEHUsI CUCTEM U COBOKYITHOCTEN

MIOKa3aTeJIbHBIX YPaBHEHUU

Bcero KonTposibHbie

S S G G U U s

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI

35



No Tema ypoxka KonnuecTBo yacoB Hara DIIEeKTPOHHBIE UPPOBBIC

/1 Beero Kontponbusie  IlpakThueckue H3YYCHHS  00pa3s0BATENBHEIC PECYPChI

paboThl paboThI

98 OcHOBHBIE METO/IbI PELLICHUSI CUCTEM U COBOKYITHOCTEN 1

II0OKa3aTeJIbHBIX YPaBHEHUU

99  OcHOBHBIE METO/bI PEIICHUSI CUCTEM U COBOKYITHOCTEN 1
Jorapu(pMUUECKUX YpaBHEHHIA

100 OcHOBHBIE METO/bI PELLIEHUSI CUCTEM U COBOKYITHOCTEH 1

JOTapuPMHUECKUX yPaBHEHUH

101 IlpumMeHeHHE CUCTEM K PELICHHIO MaTEeMaTUUYECKHUX 3aj1ay U 3a7a4 1
U3 pa3IMYHBIX 00NacTel HAyKHU U PeaTbHOM KU3HU,
UHTEPIIPETALNS TOJTYYEHHBIX PE3yIbTaTOB

102 IIpuMmeHeHHE CHCTEM K PEIICHHIO MaTeMaTHYECKHX 3aJad U 3ajad 1
U3 pa3IM4YHBIX o0lacTell HAyKH U PeaJbHOM KU3HU,

HHTEPpIIpETALNA IMTOJTYUYCHHBIX PE3YJIbTATOB

103 TlpumeHeHHE HEPABEHCTB K PEIICHHIO MAaTEMAaTUYECKHUX 3a/1a4 U 1
3a/1a4 U3 pa3uYHbIX 00JIaCTell HayKU U peaibHOU KHU3HHU,
WHTEpIpETaLHs OJYyYeHHBIX PE3yJIbTaTOB

104 KonTtponbHas pabota: "CucTeMbl palliOHAIbHBIX, 1 1

UPPALMOHATIBHBIX MOKA3aTEIbHBIX U JIOTAPU(PMUUIECKUX

ypaBHeHUH"
105 PanumonanpHble ypaBHEHHUS ¢ TapaMeTpaMHu 1
106 PanumonanpHble HEPABEHCTBA C MapaMeTpaMu 1
107 PanmoHanpHbIE CUCTEMBI C TApAMETPAMU 1
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/o

108
109
110
111
112
113
114
115
116
117

118

119

120
121
122

Tema ypoxka

Hppanuonaibuble ypaBHEHUS, HEPABEHCTBA C [apaMETPAMHU
HppanuoHanpHble CUCTEMBI C IIApaMETPaMu

[Toka3arenbHble ypaBHEHUs, HEPABEHCTBA € ITapaMeTpamMu
[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapugmuueckue ypaBHEHHsI, HGPAaBEHCTBA C MapaMeTpaMu
Jlorapugmuueckue CuCTeEMbI ¢ IapaMeTpamMu
TpuroHomeTpudecKue ypaBHEHHUs C IIapaMeTpamMu
TpuronomeTpruyeckue HEPaBEHCTBA C IapaMeTpaMu
TpUroHOMETPUYECKUE CHUCTEMBI C TAPAMETPAMHU

HOCTpOGHI/Ie U UCCIIEA0BAaHNE MaTeMaTHYECKUX MOAEIIeH
PCAIBbHBIX CI/ITyaI_II/Iﬁ C IIOMOIIBIO ypaBHeHI/II\/’I C IIapaMecTpaMu

ITocTpoenue n ucCiIe0BaHNE MATEMATHYECKUX MOJENIEH
peanbHBIX CUTyallui C IOMOLIBI0 CHCTEM YPABHEHUN C
napameTpamu

[TocTpoeHune u nccneaoBaHne MaTEMATUYECKUX MOZEIIEN
pEAIBHBIX CUTYalLMi C IIOMOIIBIO CUCTEM YPABHEHHUM C
napameTpamu

KoHnTtponbnas pabora: "3amauu ¢ mapameTpamu"
[ToBTOpeHnue, 06001IeHNe, cucTeMaTu3alus 3HaHui: "Y paBHeHus"

[ToBTOpenue, 0600IIEHNE, CHCTeMaTH3alusl 3HaHui: Y paBHeHN"

Bcero KonTposibHbie

p—mt e e e e e e e e e

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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/o

123

124

125

126

127

128

129

130

131
132
133
134
135

Tema ypoxka

[ToBTOpEeHUE, 0600IICHNE, CHCTEeMAaTU3allMs 3SHAHUN

Cucremsl ypaBHeHUN"

: "YpaBHeHus.

[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3aIUsI 3HAHUI

"HepaBencrtpa"

[ToBTOpEHue, 06001IEHNE, cCCTEMaTU3alUs 3HAHUMN:

"Hepasenctpa"

[ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUM:

"HepaBencrtna"

[ToBTOpEeHue, 06001IEHNE, cCUCTEMaTU3alUs 3HAHUMN:

"ITponsBoaHas u €€ npuMeHeHue"

[ToBTOpenwue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU:

"ITpon3BogHas u €€ npuMeHeHue"

[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHU:

"IIponsBoaHas u €€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

€ro npuMeHeHue"

[ToBTOpEeHue, 06001IeHNE, CUCTEMaTH3allls 3HAHUMN:
[ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allMsl 3HAHHIA:

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3AIIASI 3HAHUI:

Hroropas KOHTpPOJIbHAA paGOTa

HtoroBast KoHTpoJibHAs paboTa

"NHTerpan n

"q)y'HKIII/II/I"
"chHKI_[I/II/I"
"qDYHKI_H/II/I"

Bcero KonTposibHbie

GG W U O s

KommyectBo yacos

paboThl

[IpakTnueckue
paboThI

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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No Tema ypoxka

/o

136 IloBTOpenwue, 00600MIEHUE, CUCTEMATH3AIUS 3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KonTposibHbie

136

KommyectBo yacos

[IpakTnueckue
paboThl paboThI
10 0

Hara DIIEeKTPOHHBIE UPPOBBIC
u3ydeHus 00pa3oBaTeIbHBIC PECYPCHI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

MaremaTuka: ajareOpa v Hadajga MaTEMaTHUECKOTO aHAJIN3a, TeoMeTpus. AnreOpa U Hadaia
MaTeMarudeckoro ananusa. 10 kmacc: yue0. st o0ieo0pa3oBar. opranu3aiuii: 0a3oBbIid U
yriry6ur. yposau/ [F0. M. Kosisirun, M. B. Tkauésa, H. E. ®énoposa, M. U. [lla6yuuH]| — M..:
IIpocsemenue, 2020.

MaremaTrka: anredpa v Havyajga MaTeMaTHYEeCKOTO aHaIN3a, TeoMeTpus. AireOpa u Havana
MaTeMaTH4ecKoro aHanm3a. 11 kimacc: yueb. ast 001eo0pa3oBaT. opraHu3anuii: 0a3oBBIN U
yriy6i. yposau/ [H0. M. Kosisirun, M. B. Tkauéa, H. E. @énoposa, M. U. [llaGyHuH] — M.:
[Tpocsemenue, 2020

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/

https://uchi.ru/
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