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MNOSICHUTEJIBHAS 3AITUCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOTO aHallM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uisi HM3y4yeHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax gaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIICIIHOTO OBJAJCHUS 3aKOHAaMU (U3HMKHM, XHMHHU, OWOJNOTHH, TOHHUMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS HKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX MJIS
JManbHeWIero oOpa3oBaHHMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIajieHue
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSAMH aireOpbl 1 MaTeMaTHYeCKOrO aHaln3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpETH3aIulo, a0CTparupoBaHUE M aHAIOTHUIO, (OPMUPYET KPEaTHBHOE M KPUTHUECKOE
MBIIIICHHE.

B xome u3yuenuss yyeOHOro kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyJaromuecsi TOMy4aloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MAaTEeMaTHYEeCKHX MOJEJeH pealbHbIX CHUTYallMid, WHTEPIPETAllMH IOJIY4YEeHHBIX
peIIeHN, 3HAKOMATCSI ¢ MIPUMEPaMH MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH MaTepual, CIocOOCTBYIOIIUN (OPMHUPOBAHHIO HAYYHOT'O
MHUpPOBO33pEHHUs, TaKk MW yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHHs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTy4YE€HHBIN pe3ylbTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTHHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOMYeCKre JTHHUN: «Yucna W BBIYHCIHCHU», «DYHKIHU H
rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hadana maremaTHueckoro aHanuza», «MHOXecTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJAWYECCKHE JHHUM HW3Yy4YalOTCsl Ha TPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro oOImero oOopa3zoBaHUs, €CTECTBEHHO IOMOJHSIS IPYT
Jpyra W TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHYECKH aHaIn3,
TEOpHsl MHOXECTB, MaremaTuyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BATEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHOH
CUTYalluH, TIPUMEHSTh 3HAHWs, TOJYYCHHBIC TPU HW3yYeHHH y4eOHOro Kypca, Ui PeUIeHHS
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxatenpHO-MeToAMYecKass ~ JuHUA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBbLIO HA4yaTo Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpasoBaHus 0codoe
BHUMaHue yaemnseTcss GOpMHPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0s1 MCIONIb30BAaHKUE PA3TIMUHBIX (OPM 3aluCH YHCIa, YMEHHE JeNaTh MPUKUAKY, BHIOIHATD
npuOIKEHHBIE BRIYUCIICHUS, OLIECHUBATh YHCIIOBBIE BHIpAYKEHUS, pad0OTaTh ¢ MAaTEMaTHYECKUMU



KOHCTaHTaMM. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATypalbHbIX, IEJBIX, PAlMOHATIBHBIX U
JEHCTBUTENIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PHUECKUE 3a1a4H U ONIEPAIUH: JICJICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCEl, O0coOble CBOWCTBA
paLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTENEHM HA MHOXECTBE KOMIUIEKCHBIX 4ucel.  braromaps
[IOCJIEI0BATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCIOJNb3YEMbIX UYHCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PAa3INYHbIX 3a7a4 GOpMHUPYETCs IpeACTaBIeHUE
0 €IMHCTBE MaTEMAaTUKU KaK HAyKH U €€ POJIM B IOCTPOEHUM MOJEIIEH peaabHOT0 MHUpPA, IIHPOKO
UCTIOJIBb3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO pPEeIIeHHEe COOTBETCTBYIOUINX 3aad. B pe3ynbTare oOydarommecs: OBIIAJECBAIOT
pa3IMYHBIMM  METOJAMM PELICHMsS pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj1ad,
cojepkamux napamerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJIB3YIOTCA IPU HUCCIEAOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. J[aHHAs coleprkaTenabHas JIMHUS BKJIIOYAET B
ceOs1 Tarkke (GOpPMHpPOBAHHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TAK)KE BBIPAXKCHUH,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEAYKTUBHBIX PacCyKJe€HUM, paboThl C CUMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3a7ja4, HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEIOBATEIbHOCT, ~ M3yU€HUsi MaTepuana. V3yuyeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIM, UX CBOMCTB M Tpa(MKOB, HUCIIOJIb30BaHHE
GyHKIUN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEealbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMaHUE yaeseTcss (OPMUPOBAHHIO YMEHHS BbIpaxaTb (QopMmylaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEITUYMHAMHU B pa3inyHOU (opme:
aHAJTMTUYECKOM, Trpaduyeckoii W clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHHMIO M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnuHus «Hadana mMaTeMaTHnyeckoro aHajan3a» IMO3BOJIAET CYIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOKHBIX (DYHKIMHA, ONpeaesaTh uX
HauOOJIbIIME U HAaUMEHbILINE 3HAYEHUS], BBIYUCIATD IIomaau Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH IIOCTPOCHHUSI MAaTE€MaTHYECKHX MOJEICH pealbHBIX CHUTyaluid, I03BOJIAET
HaxXOJUTh HaWIydlllee pEUIeHHE B NPUKIATHBIX, B TOM YHCIE COLUAIBHO-IKOHOMUYECKUX,
3ajjayax. 3HAKOMCTBO C OCHOBaMHM MAaT€MaTHUYECKOro aHajn3a CHOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOrO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKe U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOLIMXCS PE3y/bTaTax, MOJIYyYEHHBIX B XO/I€ Pa3BUTHs MAaTEMAaTUKU KaK HAayKH, U
00 UX aBTOpax.



CopnepxatenpHo-MeToauYeckass JuHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYECKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTWKU W Ipe[JiaraloT Hambosee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIO0C. HO3TOMy
BRXHO JIaTh BO3MOXHOCTh OOyYarolmieMmycsi IMOHHMAaTh TEOPETUKO-MHOKECTBCHHBIH SI3BIK
COBpeMeHHOﬁ MAaTCMaTUK W HUCIOJB30BATH C€Iro IJId BBIPAXKCHUA CBOUX MBICIICH. I[pyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH W  CJEJOBAaHUE OMNPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JIOKA3aTelbCTB.
3HaKOMCTBO C AJICMEHTAaMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafoumxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTHYECKOTO aHAIN3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHHUsS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaJbHbIX CHUTYaAllMid, HMCCIEIOBAHUS STUX
MOJIENIeHi C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJu3a, WHTEPIpETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJaHusl BIIJICTCHBI B Ka)KI[LIﬁ H3 pa3aciioB IPOrpaMMel,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHuM peanbHBIX NPAKTHYECKUX  337ad  OOydaromiuecss pPa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTcs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenune yueOHOTro Kypca «Ajiredpa 1 Hayajga MaTeMaTHYeCKOr0 aHaJIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHHSA

Panyonanenele uncia. OOBIKHOBEHHbIE M JIECATUYHbIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLIEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4HMcIaMU. MoJyip NEHCTBUTEIBHOTO YKCIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Heiotona. Mcnonp3oBanue moaxosmeit popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILICHUS TPAKTUYECKUX 3a[a4 U IIPEICTaBJICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. Coiicta jorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, COlepKalIUX JorapudMBbl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. Pelllenre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem JIMHEHMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHWHBIX YPaBHEHHM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYHCICHHUE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAJHBIX 337a4 C TOMOIIBIO CUCTEMBI JUHEUHBIX ypaBHEHUM. MccienoBanue nmocTpoOeHHOM
MOJIEJIN C ITOMOILBIO MATPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOINBK) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduku

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHkiuu. Kommosuius
¢bynkuuit. ['paduk pynkunn. DnemeHTapHble Ipeodpa3zoBaHus IpaguKoB (yHKIUHA.

OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. YETHble u Heu€THble QyHKuuu. Ilepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbl (pyHKUuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.

Jlunelinas, kBagpaTu4Has ¥ ApOOHO-TMHENWHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0OBaHNE U
MOCTPOCHHE UX TPaPHUKOB.



CrenenHass (pyHKIMS C HaTypaJbHbIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHn Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypalbHBIM
MOKA3aTeJIEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATbHBIC 3aBUCHMOCTH B pEaIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBHCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATENLHOCTENR. MeToI MaTeEMaTHIECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYECKOro aHalin3a Kak aHalin3a 0ECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcrnionbp3oBaHne MpOrpeccuu it pelieHus: pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[lepBas u BTopas npousBojHbie pyHKIUHU. OnpeneacHue, TeoMeTpUIecKuil 1 (rU3NIecKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe eMeHTapHBIX GyHKIUHA. [Ipon3BOHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINH (QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammel Dilnepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUsI PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbabsie u 1menvie uncna. [IpuMeHeHHME NPU3HAKOB JEIMMOCTH IEIBIX YHCEIl,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJIYJIIO, airopuT™Ma EBKHIa /715 pemieHus 3aa4 B MEbIX YUCTaxX.

KommiekcHsle uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanui ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCeN Ha KoopauHaTHOU miockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN JIS pEHIeHUS (PU3NYECKUX |
F€OMETPUUYECKHX 3a/au.

YpaBHeHUs1 M HEpaBEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cienctusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C TOMOIIBI0 TPUTOHOMETPUUECKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIUOHAIBHBIX HEPABEHCTB.

OCHOBHbIE =~ METO/Bl  PEHICHUST CUCTEM U  COBOKYIHOCTEH  paluOHAIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

YpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamH.



IIpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3ajjad U3 pa3iIM4yHbIX 00JacTed HayKM M PpPeaJbHOM JKU3HU, HHTEpHpeTalus MOJIy4YeHHbIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHkuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre TPOU3BOIHOM K UCCIIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HeNTPEephIBHOM (PyHKIIMM HaA OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjauax, A ONpEeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMysod wiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yukuuil. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICIT MHTErpasia. BeruucieHue onpenenéHHOro nHTerpana
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHne uHTErpana JUis HaxOXJIEHUs IUIoumanedl miockux ¢uryp U o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



IILTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOr0o OOIIeCTBa, MPEACTABIEHHWE O MaTEeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKUM U JESATEIbHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYeCKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUMA M OTJIbIXA, peryisipHas Gpuznyeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpOoECCHOHAIBHON JESATEIHPHOCTH, CBA3AHHBIM C MAaTEMaTHKOW W €€ MPHUIIOKEHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HAa COCTOSIHUE NPUPOJHOM M COIMAIBHOW Cpeabl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTU4YeCKOW HayKHu Kak cepbl
YEJI0BEYECKOU NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MAaTEeMaTHUKU U MaTeMaTHYECKON KyIbTYypOil KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBJISATH IPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAIBHO U
B IPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruveckue aeiicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeasiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJee TMOAXOIAIIUN C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U IS
pEIIeHUS 3a1a9H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOpMAIUIO, TPEACTABISATH €€ B pPa3IUYHBIX  (opMmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJIECHHUS B COOTBETCTBHM C YCIOBUSIMU M IEJISMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PEHHUS B YCTHBIX WM MHUCHMEHHBIX
TEKCTaX, JaBaTh I[OSCHEHUsA 110 XOJy PpEIIeHUs 3aJa4yd, KOMMEHTUPOBAaTh IMOJYyYECHHBIN
pe3ynbTart;

B X0j/i¢ OOCYXXJE€HHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKTaeMOW TEMBI, MPOOIEMBI,
perraemMoi 3aJauM, BbICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHs, COMOCTAaBISATh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3M4KUe U CXOICTBO
NO3ULIUH, B KOPpEKTHOU opme HOpMyIHUpOBaTh Pa3HOIIACHsI, CBOU BO3PAKECHHUS,;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIJICHMS ¢ Y4€TOM 3aJad HpPE3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuszanus:

COCTaBJIATh IUIAH, aJITOPUTM pEIIeHMs 3alauyd, BbIOMpPaTh CIOCOO pelleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pPEIICHUH ¢ yuéTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIAJICTh HaBBIKAMU [103HABATEIbHON peQUIEKCHN KaK OCO3HAHUS COBEPIIAEMBbIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIs IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajjauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH IHPUYMHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAWUTh OIIMOKY, /JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpelenarb BUIbl paboT, NOTrOBapHBaThCs, 00CYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBHIMOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HaMH KOMAaH/bl, OLIEHWBaTh KaueCTBO CBOEro BKJaJa B OOMIMI MNPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiicss MOMYYHUT CIEAYIOIIME IpPEeIMETHbIE
pe3yibTaThl MO OTJCIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIOHAIBHOE YHCIIO0, OECKOHEYHAs! TIEPUOIIMIECKas
NpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
Yrcel, MOYJIb ISHCTBUTEIHHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLICHHsI MPUKJIAIHBIX 3314 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peajbHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHHS, NMpaBUJIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUPOBATh IMOHATHUEM: CTENEHb C MLEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
MOJIXOANIYI0 (POPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAaKTUYECKHX 3a1ad |
NpeCTaBICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAILHBIM ITOKa3aTelIeM;

CBOOOJIHO ONEpUPOBaTh IMOHATUAMH: JIOTapU(PM dYHCcIa, NECATUYHBIE M HATypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OINEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAaHT€HC YMCIOBOTO apryMeHTa.



YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHU-CIICJCTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHATbHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW INEPEMEHHOM, MHOTOWIEH C
HenbpiMA - KodpQUIUeHTaMH, KOPHHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOTroWIieHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpeaenuTens 2 X 2 Jyuisg BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEISIUTEIN AJIs PEICHUs
CUCTEMBl JMHEWHBIX YPaBHEHHUI, MOJEIHMPOBATh pEaJIbHble CUTYyallMd C IOMOIIBI CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOECHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeNneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU IS peoOpa30BaHusl BhIpaXKEHMUI;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppPAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PELICHHUS C IMOMOIIBIO PaBHOCHIBHBIX MEPEX0J0B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpUPOBAaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NPUMEHSThH
HEeo0Xo1uMble (OPMYIIbI JUTsl pEIICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa ainreopsl.

DOyHKUUM U rpadpuku:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONpEACNECHUs M MHOXKECTBO 3HAaYECHUM
byHKIMY, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBbI (QYHKIUH,
HaunOoJIbIlIee 1 HaUMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKLIHS C HATypaJbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJNbIM IOKa3areneM, rpapuk
KOpPHSI N-O CTeNeHN KaK PYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeleM;

ONepUpOBaTh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIHUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTellbHas M Jorapupmuueckas (yHKLIUU, UX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX IpaUKy JUIsl pEIIEHUs] YpaBHEHUI;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apryMEHTa;

UCTOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHMS MPOLECCOB M 3aBUCHUMOCTEH NpHU
pELICHUH 3aJad U3 JPYTruX Y4eOHbIX MPEIMETOB U PEAJbHOM JKU3HH, BbIpaXaTb (HOpMyJIamMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauvana maTeMaTH4eCKOro aHAJIM3a:



CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apUPMeTHdYecKas U TeOMETpUYecKas MpOrpeccus,
0eCKOHEUHO yOBIBarOLIasi FEOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIMAIbHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh  MNOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/laHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYCHHBIE ITOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
¢GyHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO ONEpPUPOBATH IOHATHEM: (DYHKIMs, HENpepblBHAsE Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 151 peIICHHs 3a/1a4;

CBOOOJTHO OIEpUpOBaTh IOHATHUAMHU: IIepBas W BTOpas MPOU3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIE FJIEMEHTAPHBIX (PYHKIIMIA;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLICHUs 3a1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, ONI€pALlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnmapar JUisl ONMCaHUsl PEeaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEMETOB;

CBOOOZHO ONEpUpOBaTh MOHITUSIMM: OIpEAENICHUE, TeopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIuicsi MOMYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OIEPUPOBaTH MOHATUSAMH: HATypajJbHOE U 1EJ0€ 4YHCIO, MHOXECTBa
HaTypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HO u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIMChIBATh HATYpaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIa B alreOpandeckoil 1 TPUrOHOMETPUYECKO (opme,
BBITMOJIHATH apu(MeTHUYECKHE ONepalliy ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHS, HAXOAUTh PEIICHHs] CHCTEMbI M COBOKYITHOCTEN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABCHCTB;

pemath palHoHalbHBIE, HMPPALMOHAIbHBIC, I[OKa3aTeJIbHbIE, Jorapu(MUUYECKUe U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOYJIN U TapAMETPBI;

IPUMEHSATH TpaguuecKue METOIbI UTsl PEIICHUs] YPaBHEHUHM 1 HEPaBEHCTB, a TaKXKe 3a/1a4
C ImapaMeTpaMu;



MOJICTIMPOBATh pealbHBIC CHUTYaIlMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3aJa4d, HCCIIEAO0BATh IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH ITOJYICHHBIH pE3yIIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TeOMETpUYecKre oOpa3bl ypaBHEHWH © HEPABEHCTB HA KOOPJAMHATHOM
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHATH (DYHKITMH I MOACIUPOBAHUS U UCCIIEIOBAHMS PEATbHBIX IMPOIIECCOB.

Hauajna MaTeMaTHYeCKOI0 aHAJIN3A:

WCIIOJIB30BaTh TPOM3BOJHYIO IS HWCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HAaNMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: ITEPBOOOpa3Has, ONpeAeEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jleiibuuma;

HAXOJWTh IJIOMIAIH IIOCKUX (QUTYP U 0OBEMBI TEJ ¢ TOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHUE O MaTeMaTHYECKOM MOJICIMPOBAHUHM Ha IMPUMEPE COCTABJICHHS
nuddepeHIaIbHBIX YPaBHEHUI;

peliaTe NPUKIAJHBIE 33a4i, B TOM YHCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMH MaTEeMAaTHYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MpPOrpamMMblI Bcero Kourpoarueie  Ipakruueckue odpa3oBaTejIbHbIE
padoThI padoThI pecypes
MHOXECTBO JEUCTBUTENBHBIX YHACEN. https://m.edsoo.ru/
1 Muorowiensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
YpaBHEHUU
5 ®Oynkuuu u rpaduku. CrenenHas QyHKIUs ¢ 12 1 https://m.edsoo.ru/
IIEJIBIM MTOKa3aTeeM
3 ApudmeTrHaecKkuii KOpeHb N-0if CTEIEHN. 15 1 https://m.edsoo.ru/
HppaumnonanbHble ypaBHEHUS
4 [MokazarenbHas ¢pynkius. [lokazaTenbHbIe 10 1 https://m.edsoo.ru/
ypaBHEHHSI
5 Jlorapudmuueckast pyHKIUS. 18 1 https://m.edsoo.ru/
JlorapuMuuecKre ypaBHEHHsI
5 TpuronoMeTpruecKre BBIpaKESHUS U 29 1 https://m.edsoo.ru/
ypaBHEHUS
7 [TocreoBaTeIbHOCTH U MPOTPECCUH 10 1 https://m.edsoo.ru/
8 HenpepsiBabie hynkuuu. [IpousBoanas 20 1 https://m.edsoo.ru/
9 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIUS 5 9 https://m.edsoo.ru/
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KosinuecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabusie  Tpaktieckie (undgposbie)
n/n NporpaMMbI Bcero oOpa3oBaTe/bHbIE
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIHIA C TOMOIIBIO 29 1 https://m.edsoo.ru/
HPOU3BOHOM
2 ITepBoOOpa3Has U HHTETPAI 12 1 https://m.edsoo.ru/
3 I'paduku TpUroHOMETPHUUESCKUX (DYHKIIHIA. 14 1 https://m.edsoo.ru/
TpuroHomeTprueckrue HepaBeHCTBA
4 WppatmoHaibsHble, IOKa3aTeIbHbIC 1 24 1 https://m.edsoo.ru/
Jorapu(pMUIECKHE HEPABEHCTBA
5 KomruiekcHbie unciia 10 1 https://m.edsoo.ru/
6 HarypaibHble U 11eJ1bIe Yrcia 10 1 https://m.edsoo.ru/
Cuctembl pallMOHAIBHBIX, UPPAHOHATBHBIX https://m.edsoo.ru/
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajaun ¢ mapaMmeTpamu 16 1 https://m.edsoo.ru/
9 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIHS 16 9 https://m.edsoo.ru/
3HaAHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KonuyecTBo yacoB Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoubusie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
1 MHoxecTso, oneparn nan 1 1 Henens https://m.edso0.ru/1255f795
MHOECTBAMHU U UX CBOMCTBA
2 Juarpammbl Ditnepa-Benna 1 1 Henens https://m.edsoo.ru/83bfefd5
[IpuMeHeHne TeopeTUKO-
3 MHOYKECTBEHHOTO arrapara Jjis 1 1 Henmens https://m.edsoo.ru/balad981
perieHus 3ana4y
PanmonansHbIe Ynca.
4 OGLIKHOBEHHEIE 1 IECATUIHIE 1 1 Henens https://m.edso0.ru/c6418b52
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE 1podu
PannonansHbIe ymca.
5 OOBIKHOBCHHBIC M ICCATHHHEIE 1 2 Henens https://m.edso0.ru/673172bf
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MePUONYECKHUEe TpooH
6 Ipivenenne pobeii 1 npoueHTos 1 2 nepens https://m.edsoo.ru/chd8277d
JUTSL PETIIeHUST TPUKIIATHBIX 33124
7 [Tpumenenne qpobei 1 MPOIEHTOB 1 2 Henens https://m.edsoo.ru/b4e281fd
JUIS pellieHus] MPUKIIATHBIX 3a7a4
JleicTBUTENbHBIE YKCTIA. 2 Henens
8 PanronasbHbIe ¥ HppalMOHATBEHBIC 1 https://m.edsoo.ru/14c4868a
qyucia
9 APHMETHHECKHE ONepaLtii ¢ 1 SHEMIA  pitns://m.edsoo.ru/abc2d62f
JEHCTBUTEILHBIMU YMCIIAMH
10 Moz[ym: JNEHCTBUTEIBLHOTO YKCIIa U 1 3 Henmens hitps://m.edsoo.ru/37b24378
€ro CBOMCTBA
11 [TpuGnmKEHHbBIE BEIYUCIICHHUS, 1 3 Henens https://m.edsoo.ru/d83a96ca



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca

12

13

14

15

MIpaBUjIa OKPYIJICHUS, IPUKUIKA U
OILIEHKA PE3yJIbTaTa BHIYMCICHHI

OCHOBHBIE METO/IbI PELICHUS LIEJIBIX
U ApOOHO-pallMOHATIBHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS LIEITbIX
U ApOOHO-pallMOHATIBHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PEUICHUS LIETBIX
U ApOOHO-pallMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

MHOro4ieHsl OT OAHOMN
nepeMeHHou. Jlenenne MHOTOUIeHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

3 Henena

4 uenens

4 uenens

4 uenens

https://m.edsoo.ru/99b5ac47

https://m.edsoo.ru/143d7cal

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/1c7albas

16

MHOTOYJICHBI C TEITBIMH
koaddunmentamu. Teopema Bueta

4 uenens

https://m.edsoo.ru/ff149ca8

17

18

Pemenne cucteM TMHEHHBIX
YpaBHEHUI
Pemenne cucremM TUHESHHBIX
ypaBHEHUH

5 Hegens

5 Henens

https://m.edsoo.ru/55fa9bfa

https://m.edso0.ru/lc76chca

19

Marpuua cucTeMbl JIMHEWHBIX
ypaBHeHUH. Onpeaenurenb
MaTpHULBI 2X2, €r0 FreOMETPUIECKUM
CMBICJ U CBOMCTBA; BBIUMCIIEHHUE €TI0
3HAYEHUs

5 Hegens

https://m.edsoo.ru/ee5c2192

20

Onpenenurens MaTpUILBI 2X2, €T0
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

5 "Henens

https://m.edsoo.ru/b128febl

21

[Ipumenenue onpenenuTens s
PELIEHHS CUCTEMBI JIMHEUHBIX
YpaBHEHUU

6 Henens

https://m.edsoo.ru/f67bed83



https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83

22

Pemenuie npukiaaHbIxX 3a1a4 ¢
MIOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

6 "Henena

https://m.edso0.ru/aa76e19a

23

Pemenuie npukiaaHbIxX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

6 "Henena

https://m.edsoo.ru/e49a9dcl

24

25

26

27

28

Kontposbnas pabora:
"PanonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHHUH"

OyHKIUA, CTIOCOOBI 3aJaHUs
¢bynakun. Bzaumuo obpaTHbie
¢bynkuuu. Kommosumms ¢yHKuuii

I'padux pyHKImU. DIeMEeHTapHbIC
npeoOpazoBaHus rpaUKOB
byHKIUH

OO6nacTh ornpeieNeHuss © MHOXKECTBO
3HaueHul pynkuuu. Hymu
¢bynkuuu. [TpoMexyTku 3HaK
MIOCTOSIHCTBA

UETHbie 1 HEUETHBIE PYHKITUH.
[lepuonnueckre GyHKIUH.
[TpoMexkyTKM MOHOTOHHOCTH
byHKIIUHU

6 "Henena

7 Henens

7 Henens

7 Henens

7 Henens

https://m.edsoo.ru/5b4ba92e

https://m.eds00.ru/3572687c

https://m.edso0.ru/18c5661b

https://m.edso0.ru/69a4e756

https://m.edso0.ru/71218abf

29

30

MakcuMyMBbl 1 MUHUMYMBI
¢byukun. Hanbonpiiee u
HaMMEHblIIee 3HaYeHne QyHKIUN Ha
MIPOMEXKYTKE

Jluneiinas, KBaApaTuyHas U JpoOHO-
TUHeWHas QyHKIUH

8 Hemens

8 Henmens

https://m.edso0.ru/78811d9e

https://m.edsoo.ru/dfa228e8

31

DneMeHTapHOEe UCCIIEJOBaHKE U
MOCTPOEHUE T'PaUKOB ATUX

byHKIUH

8 "Henensa

https://m.edso0.ru/75¢c82289



https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289

32

DneMeHTapHOE HCCIIECI0BAaHNE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIMHA

8 Henena

https://m.edso0.ru/44e7e845

33

34

CreneHb C LIEJIBIM IT0Ka3aTeJIEM.
bunom HeroTona
CrelmeHs ¢ 1eIbIM ITI0KA3aTEIEM.
bunom Herotona

9 Henena

9 Henens

https://m.edso0.ru/6364696a

https://m.edsoo.ru/1933a74a

35

CrenenHast GyHKIIHS C
HATYpaJbHbIM U LIEJIBIM
nokazateneM. E€ cBolicTBa u rpaduk

9 Henena

https://m.edsoo.ru/b2a46ef9

36

37

KonTponbnas pabora: "Crenennas
¢bynkuus. E€ cBolicTBa u rpadux”
Apudmerrndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

9 "Henena

10 Hemensa

https://m.edsoo.ru/24c794c5

https://m.edsoo.ru/bdc5ac39

38

Apudmerrndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

10 Hemensa

https://m.edsoo.ru/25ff7722

39

ITpeoOpa3oBaHus UUCIOBBIX
BBIPAKEHUI, COIEpIKALUX CTEIIEHU
U KOpHHU

10 Henens

https://m.edso0.ru/3673781c

40

ITpeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUI, COIEpIKALUX CTEIIEHU
U KOpHHU

10 Henens

https://m.edsoo.ru/dea3b98e

41

ITpeoOpa3oBaHus YUCIOBBIX
BBIpXEHUI, CoIepKallluX CTEIIEHU
U KOpHU

11 Henens

https://m.edsoo.ru/1b14b4d6

42

43

HppaumnoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
MPPALMOHAIIBHBIX YPABHEHUN

HppaumnoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS

11 menens

11 senens

https://m.edsoo.ru/26ad77de

https://m.edso0.ru/al276618



https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5
https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618

UpPPalMOHATIBHBIX YpaBHEHUI

44

WppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPaLMOHATIBHBIX YpaBHEHUI

11 Hemensa

https://m.edso0.ru/b2578f49

45

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHUU UPPaLMOHATBHBIX
ypaBHEHUI

12 Hemensa

https://m.edso0.ru/87b79e5d

46

PaBHOCHIIBHBIE TEPEXO/IBI B
peLIeHNN UPPAUOHATIBHBIX
ypaBHEHUH

12 Hemensa

https://m.edsoo.ru/4bb9262e

47

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLIeHNN UPPALUOHATIBHBIX
ypaBHEHUH

12 Henmensa

https://m.edsoo.ru/4ed62431

48

49

PaBHOCHIBEHEIE Nepexoabl B
peLIeHuU UpPalrOHATbHBIX
YpaBHEHUU

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTEIEeHH KaK (QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJIbHBIM
nokaszaresem

12 wemensa

13 Henensa

https://m.edsoo.ru/da65eaac

https://m.edsoo.ru/2aeca9lf

50

51

52

CaoiicTBa u rpaduk KOpHs N-0if
CTENEHU KaK (QyHKIMHU 00paTHOU
CTETIEHH C HAaTYPAJIbHBIM
IIOKa3aTeNneM

Kontponbnas padota: "CBoiicTBa u
rpaduk KOpHS N-0i cTEeneH!.
UppannonaibHbie ypaBHEHUA"
Crenens ¢ palOHaIbHBIM
MOKa3aTeJIeM U €€ CBOKCTBA

13 Hemensa

13 Henensa

13 Hemensa

https://m.edso0.ru/942e9baf

https://m.edsoo.ru/21f372b4

https://m.edsoo.ru/92cdb3eb

53

CreneHb ¢ pallMOHATBHBIM
IOoKa3aTelieM U e€ CBOMCTBa

14 wenensa

https://m.edsoo.ru/b3e63dd3

54

CrerneHs ¢ palOHaJIbHBIM

14 uengensa

https://m.edsoo.ru/c688a2e5



https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d
https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5

IokasaTelieM M €€ CBOMCTBA

55 g%zaffg:ibf;;lﬁiﬁmm’ ce 14 nepens https://m.edsoo.ru/e54932a2
56 E;;gg;fg;ﬁl;;g 32’;;; ynxcim 14 nenens https://m.edsoo.ru/ae2f6e85
57 f;:ggﬁg;ﬁg?;gﬁgﬁ; ymicn 15 nenens https://m.edsoo.ru/e59ed2el
[TokazarenabHble ypaBHEHUS. 15 nenens
58 OCHOBHBIE METObI PELICHUS https://m.edso0.ru/66434be6
II0KA3aTENIbHBIX YPABHEHUI
[TokazarenbHble ypaBHEHUSI. 15 nenens
59 OCHOBHBIE METOJIbI PCIICHUS https://m.edsoo.ru/2b55a65f
MOKa3aTeIbHBIX YPABHEHUI
[TokazarenapHbIe ypaBHEHUSI. 15 nenens
60 OCHOBHBIE METOJIbI PCIICHUS https://m.edsoo.ru/ca5b5663
MOKa3aTeIbHBIX YPABHEHUI
KonrtponbHas pabora: 16 nenens
61 "TlokazaTenbHass QYHKIIHS. https://m.edso00.ru/981bd484
ITokazarenbHble ypaBHEHUS"
62 f:rr;g;gx;mﬂa' CrolicTra 16 nenens https://m.eds00.ru/6996b38a
63 f:rr;ﬁ;gg;mﬂa' CroiicTsa 16 nenens https://m.edso0.ru/32c74b52
64 fgf?;’;gg;mﬂa' CroiicTsa 16 Hexens https://m.edso00.ru/9ce4e695
65 f:f;;;;f;e 11 HATYPATILHBIC 17 nepens https://m.edsoo.ru/b83ab9f5
66 fgfj;g;‘;‘;e M HATYpaTBHbIC I7HEeMT  pitos://m.edsoo.ru/dd5c15f2
g TipeoSpmoname mipaxeii \THeReT o im.edsoo.ruleg9a71d1
68 [TpeoOpa3oBaHue BbIpAXKCHUH, 17 venens ~ https://m.edsoo.ru/b54bf4ab



https://m.edsoo.ru/e54932a2
https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1
https://m.edsoo.ru/b54bf4ab

coJIep>KalIuX Jorapudmol

69

70

[IpeobOpazoBanue BhIpaXKEHUH,
COZIep KALIHX JIOTapU(MBI
Jlorapudpmuueckas pyHkuus, eé
CBOICTBa U rpaduK

18 Hemensa

18 Hemensa

https://m.edsoo.ru/e4e7668f

https://m.edsoo.ru/c73dac79

71

72

Jlorapudmuueckas GyHKIU, €€
CBOMCTBA U TpaduK
Hcnonb3oBanue rpaduka GpyHKIun
JUIsL pEIICHUs] yPaBHEHU I

18 Hemensa

18 Hemensa

https://m.edsoo.ru/8f13f8a4

https://m.edsoo.ru/4fd8798b

73

Hcnonp3oBanue rpaduka GyHKIuN
IUISL pEILICHNs] YpaBHEHUI

19 menens

https://m.edsoo.ru/dc551efd

74

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
norapu()MUYECKUX ypaBHEHUI

19 Hemensa

https://m.edsoo0.ru/24475d87

75

Jlorapudmuueckue ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUN

19 Hemensa

https://m.edsoo.ru/754b14c8

76

Jlorapudmmuueckue ypaBHEeHUS.
OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

19 Henens

https://m.eds00.ru/96138576

77

PaBHOCHIIBHBIE IEpEXOABI B
pelIeHnu JorapuMUIecKux
ypaBHEHUH

20 Henensa

https://m.edsoo.ru/87c45ab8

78

79

80

PaBHOCHIBHEIE nepexoanl B
pelIeHn! JorapuGMUIECKUX
YpaBHEHUI

KonTponbnas pabora:
"Jlorapudmuyeckast yHKIUS.
Jlorapudmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIOBOTO apryMeHTa

20 Henens

20 Henens

20 Henens

https://m.edsoo.ru/23de51d3

https://m.edsoo0.ru/85a69d2c

https://m.edso0.ru/5353993d

81

CI/IHyC, KOCHUHYC, TAHI'CHC U

21 nenens

https://m.edso0.ru/467176b5



https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5

KOTAaHI'CHC YU CJIOBOI'O aprymMEcHTa

82 APKCHHYC, APKKOCHHYC H 21 nepens https://m.edsoo.ru/3bd79b2b
ApPKTAaHT'€HC YHUCIIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC H 21 mepens https://m.edso0.ru/e588666f
ApPKTaHTCHC YHUCIOBOTO apryMEeHTa
TpuronomeTpudeckasi OKpy>KHOCTb, 21 "enens

84 OTIpE/ICIICHUE TPUTOHOMETPHUYCCKIX https://m.edsoo.ru/8732a6b8
(HYHKIHIA YHUCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb, 22 Henens

85 OTpEe/ICIICHUE TPUTOHOMETPHUYCCKIX https://m.edso00.ru/8985f3f8
(GyHKIMI YKMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKUE 22 "Henenst hitps://m.eds00.ru/1876a71f
hopMyIibl

87 OCHOBHBIE TPUTOHOMETPUYECKUE 22 "enens https://m.eds00.ru/ba6b3e3e
bopmyIbl

88 OCHOBHBIE TPUTOHOMETPUUYECKUE 22 "Henenst hitps://m.eds00.ru/9ed2eeed
(hopMyIibI

89 OCHOBHBIE TPUTOHOMETPUUYECKUE 23 "enens hitps://m.edsoo.ru/6acdeass
(bopMyIIbI

90 Tpeodpasosanme . 23 mepens https://m.edsoo.ru/e73bfc21
TPUTOHOMETPUYECKUX BBIPAKEHUN

91 lpeodpasosanne . 23 menens https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUYECKUX BBIPAKEHUI

92 ITpeodpasosanue . 23 neens https://m.edsoo.ru/294de3d6
TPUTOHOMETPUUICCKUX BBIPAKECHUN

93 Ipeodpasosanne . 24 nepens https://m.edso0.ru/8a7943db
TPUTOHOMETPUYECKUX BBIPAXKEHUN

94 Pemenue TPUTOHOMETPHYECKHX 24 "enens https://m.eds00.ru/8bdas4be
ypaBHEHUM

95 Pemenne TPHIOHOMETPITIECKHX 24 Henens https://m.edsoo.ru/3b3fcef4
ypaBHEHUH

96 Pemmennie TpUroHoMeTprUYECKUX 24 wepens  https://m.edsoo.ru/16233155



https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21
https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155

ypaBHEHUU

97 Pemenue TPUrOHOMETPHYECKHX 25 "Henenst hitps://m.edsoo.ru/c7eedb68
YpaBHCHHIA

98 Pemenue TPUTOHOMETPHECKHX 25 "enens hitps://m.edsoo.ru/17efeca?
ypaBHEHUM

99 Pemenne TPHTOHOMETPHHECCKHX 25 neiens https://m.edsoo.ru/c7fa9769
YpaBHCHHIA

100 Pemenue TPUTOHOMETPHECKHX 25 "enens hitps://m.edsoo.ru/452282d8
ypaBHEHUH
KonTponbHas padora: 26 nenens

101 "TpUrOHOMETPUYECKHE BhIPAKEHUS https://m.edsoo.ru/e5c9dblb
Y TPUTOHOMETPUUECKUE YpaBHECHUS"
ITocnenoBaTeabHOCTH, CIIOCOOBI 26 nenens

102 3aJIaHUS [TOCJIEA0BATEIBLHOCTEM. https://m.edso0.ru/15f53b52
MeTo MaTeMaTUYeCKON HHITYKITUU
MOHOTOHHBIE U OTPaHUYEHHBIE 26 nenens

103 nocienoBarenbHoCTH. McTopus https://m.edso00.ru/8h2841f5
aHaM3a 0ECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus 26 Hemnens  https://m.edsoo.ru/7125ba54

105 I'eomeTprueckast MpoOrpeccHst 27 aenens https://m.edsoo.ru/9eladeff

106 beckonedno yorBaromas 27 nenens https://m.edso00.ru/9b6297a8
TreOMETpHYECKast TPOTPECCHst

107 Cymma 6eCKOHe:I HO yObIBaIOMEH 27 menens https://m.edsoo.ru/6a2f764b
TeOMETPUUYECKOI Mporpeccuu
JInHEeNHBIN M SKCITOHEHIINATbHBIN 27 Henens

108 poct. Yuco e. Dopmyiia CIIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOLIEHTOB
JInHENHBIN M SKCIIOHEHIINATIbHBIN 28Hemens

109 poct. Hucro e. Dopmyrna CIokKHBIX https://m.edsoo.ru/2e3b6f82
MIPOLIEHTOB

110 Hcnonb30BaHre IpOrpeccuul st 28uenens hitps://m.eds00.ru/8431614d

pEeIICHUA PCAJIbHBIX 3aaa4



https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52
https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d

IIPUKIIAAHOI'0 XapaKTepa

KontposbHas pabora: 28uenens

111 "TlocnenoBaTeIbHOCTU U https://m.edsoo.ru/e4cc3c8f
nporpeccun”

112 Hel{pepHBHHe ymicum u ux 28uepens https://m.edsoo.ru/c713449d
CBOICTBa

113 Touka paspbiba. ACuHMHTOTH 29uenens https://m.edsoo.ru/72834b6d
rpadukoB QyHKINN

114 CroiicTBa dynKimil HEMpephIBHbIX 29ueens https://m.edso0.ru/518fd95d
Ha OTpe3Ke

115 CBoiicTBa yHKINI HETIPEPBIBHBIX 29uenens https://m.eds00.ru/6aa2242c
Ha OTpe3Ke

116 Merox HHTEpBATIOB /U1 PEIICHHS 29uenens https://m.edso00.ru/983c4bf7
HEPaBEHCTB

117 Metoz MHTEpBaTOB /Ut pelieHis 30uenens https://m.edsoo.ru/79dcc343
HEPABEHCTB

118 MeToll HHTEPBAJIOB JUI pelliCHHA 30menens https://m.edso0.ru/42262dbf
HEPABEHCTB
IIpuMeHeHnEe CBOWCTB 30nenens

119 HETIPEPBIBHBIX (QYHKIIUH 1151 https://m.edso0.ru/ca96725f
pelieHns 3a1a4
[IpumeHeHne cBOWCTB 30Henens

120 HETIPEPBIBHBIX (DYHKIIUH 15 https://m.eds00.ru/17286267
pelieHus 3a1a4

121 Tlepsas u BTOpas MPO3BOHbIC 3 lnezens https://m.eds00.ru/a966531b
GbyHKITIHI

122 Onpenenenne, FEOMETPIHCCKIH 3 1nenens https://m.edsoo.ru/bfb748b1
CMBICJ IPOU3BOIHOM

123 OnpeﬂeneHHve, (bu3nuecKkuil CMbICIT 31Henens hitps://m.edsoo.ru/4c2b1416
ITPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 31uenens hitps://m.eds00.ru/bfc1b543

byHKIIIT



https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d
https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543

125 ;53 iii;ﬂe KacareiLHoM K rpaguxy 1 32nepens https://m.edsoo.ru/912be4f3
o PS://M.edsoo0.ru alic

126 ggl({);lf;zﬂﬂme 3JI€MEHTapHBIX 1 32Henens httos://m.ed /3226aff

127 gﬁgﬁfyl{me PJICMEHTApHbIX 1 32nepens https://m.edsoo.ru/87a6f8a5
IIpon3BoHas CyMMBI, 32uenens

128 [IPOM3BEAECHHUS, YACTHOTO U 1 https://m.edsoo.ru/26fa41b9
KOMITO3UIIUU ()yHKITHIA
[Ipon3BoiHas CyMMBI, 33uenens

129 [IPOU3BEAEHHUS, YACTHOTO U 1 https://m.edso0.ru/44876d3a
KOMITO3UIIUU ()yHKITHIA
[Ipou3BogHast CyMMBI, 33uenensa

130 MPOM3BEICHNUS, YACTHOTO U 1 https://m.edso0.ru/3984aa6c
KOMITO3UIIUHU (PYHKITUI

131 ,ISOHTPOHI’HM I,),a6OTa: 1 1 33uenens https://m.edsoo.ru/cd83el5d

[IpounsBoHas

[ToBTOpenue, o6o0IIEHNE, 33uenens

132 CHCTEMATH3AaLMs 3HAHWIA: 1 https://m.edsoo.ru/aecb94ba
"VYpaBHeHus"
[ToBTOpenue, o6o0IIEHNE, 34uenens

133 CHCTEMATH3AaLMs 3HAHWIA: 1 https://m.edso00.ru/6¢985843
"(DyHKHI/II/I"

134 HToroBasi KOHTpOJIbHAs paboTa 1 1 34uenens https://m.edsoo.ru/4b13ba64

135 HToroasi KOHTpOJIbHASA paboTa 1 1 34nenens https://m.edsoo.ru/df719817

136 Hogropenne, 0606meHIfe’ 1 34uenens https://m.edso00.ru/48271c3c
cUcTeMaTU3alvs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[MTPOT'PAMME



https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5
https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
UCClIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (DYHKIMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHHS

laenens

laenens

laenens

luenens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

https://m.edsoo.ru/72b24fd7

https://m.edso0.ru/alc89b24

https://m.edsoo.ru/c165191e

https://m.edsoo0.ru/787del7d

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

2"enens

https://m.edsoo.ru/b4fdf8fe

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

2"enens

https://m.edsoo.ru/d4a7b6f7

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS
HENpepbIBHON (PYHKIIMU HA OTPE3KE

2"enens

https://m.edsoo.ru/4c15f33d

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS
HENpepbIBHON (PYHKIIMU HA OTPE3KE

2Henens

https://m.edsoo.ru/a4f28db4

Haxoxnenne HanOoJIbIIEro 1
HaVMEHBIIIETO 3HAUECHUS
HEIPEPHIBHON (DYHKIIMH HAa OTPE3Ke

3Henens

https://m.edso0.ru/36697f39



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39

10

Haxoxnenue HaubombIiero u
HAaWMEHBIIIETO 3HAYCHUS
HEnpepbhIBHON (DYHKIIUU HA OTPE3Ke

3uenens

https://m.edsoo0.ru/77268c2b

11

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke

3uenens

https://m.edsoo.ru/7bal11134

12

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHUS
HEnpephIBHON (DYHKIIUU HA OTPE3Ke

3uenens

https://m.edso0.ru/h8438d9b

13

[IpumMeHneHue MPOU3BOTHOM JIJIst
HAXO0/ICHUS HAWJTYUIIETO PEIICHUS
B IIPUKJIAHBIX 3a/1a4ax

duenens

https://m.edso0.ru/9c594e6d

14

[IpumeHeHue MPON3BOTHOM JIJIst
HAXO/ICHUS HAWTYUYIIETO PEIICHUS
B IIPUKJIAHBIX 3a/1a4ax

duenens

https://m.edsoo.ru/b27235ee

15

[IpuMeHeHne Npon3BOHON s
OTIpeIeNIeHUs] CKOPOCTH U
YCKOpEHHs Ipolecca, 3aJaHHOTO
dopmyoit uimu rpaduxkom

4uenens

https://m.edso0.ru/59e47d67

16

17
18
19

20

IIpuMeHeHne NpOU3BOJHON IS
oTpezieNieHus: CKOPOCTH U
YCKOpEHUS IPOoLECCa, 3aJaHHOTO
dbopmysoit wiu rpaguKkoM
Komnoszunus ¢pyHkuit
Komnozunus ¢pyHkuit
Komnosumus ¢pyHkumii
I'eomerpuueckue o6pa3sl
ypaBHEHU Ha KOOPJUHATHOMN
IJIOCKOCTH

duenens

SHenens
SHenens
SHenmens

SHenmens

https://m.edso0.ru/971f5943

https://m.edso0.ru/25a29552

https://m.edso0.ru/8d86b63b

https://m.edsoo.ru/6¢f3dbe4

https://m.edso0.ru/5964bd28

21

I'eomerpuueckue o6pa3sl
ypaBHEHU Ha KOOPJUHATHOMN
IJIOCKOCTH

6Hemens

https://m.edsoo.ru/13bca2d3



https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3

22

KoHntposbHas padoTa:
"UccnenoBanue GyHKIHHA C
MTOMONIBIO TPOU3BOTHOM"

6uenens

https://m.edso0.ru/45e836e7

23

24

25

26

[TepBooOpasHasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

[TepBOOOpa3HbBIE dNTEMEHTAPHBIX
dbynaknuid. [TpaBuna HaxoXaCHUS
epBOOOPA3HBIX

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoOXAEHUSA
epBOOOPA3HBIX

Nuterpai. I'eomeTpuyeckuii CMbICIT
UHTErpaia

6Henens

6Henens

THenens

THenens

https://m.edsoo.ru/d6b88931

https://m.edsoo.ru/a872a135

https://m.edsoo.ru/ecbb5cd3

https://m.edso0.ru/9a928cae

27

28

29

30

31

Brrunciienue onpenenéHHoro
uHTerpana no gpopmyne Herotona-
JleliOuua

Brrunciienue onpeaenéHHOro
uHTerpana no gopmyne Herotona-
JletiOuuia

IIpumenenne nHTErpaia s
HaXO0KJIEHUS TUIOMIAJEH IITOCKHX
¢uryp

IIpumenenne nHTErpasia s
HaXO0XIeHUs 00bEMOB
T€OMETPUYECKUX TEN

[Ipumeps! permenuit
TuddepeHIMaIbHbIX YpaBHEHUN

THenens

THenens

Suenens

Suenens

Suenens

https://m.edsoo.ru/ca9bec52

https://m.edso0.ru/972a1115

https://m.eds00.ru/8893e18d

https://m.edso0.ru/5a81da96

https://m.edsoo.ru/ebad4834c

32

[Ipumeps! permenuit
TuddepeHIMaIbHbIX YpaBHEHUN

Suenens

https://m.edso0.ru/29e9aba6

33

MareMaTHuecKoe MOJICIIUPOBAHUE
peaTbHBIX MPOIIECCOB C MTOMOIIBIO
JuddepeHIMaIbHbIX ypaBHEHUH

9Henmens

https://m.edsoo.ru/4587db4c



https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c

34

35

KonTponsHas pabora:
"IlepBooOpa3Has u unTerpan"
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpaduKu

9Henens

9uenens

https://m.edso0.ru/35d34e25

https://m.eds00.ru/8294d298

36

37

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U IrpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpaduKu

9uenens

10Henens

https://m.edsoo0.ru/be4fdcl6

https://m.edso0.ru/24d99a13

38

39

40

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpaduKu

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHUH C
IIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

10Henens

10"enens

10Henens

https://m.edsoo.ru/dc3ad111

https://m.edso0.ru/18a64ffa

https://m.edsoo.ru/ecla2fc?

41

42

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
TIOMOIIBIO TPUTOHOMETPUIECKON
OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUYECKHUX YPABHEHUM €
ITOMOIIBI0 TPUTOHOMETPUYECKON
OKPY>KHOCTH

11aenens

11aenens

https://m.edsoo.ru/4e3fd474

https://m.edsoo.ru/c2e7¢593

43

44

45

OT160p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHUM C
TIOMOIIBIO TPUTOHOMETPUIECKON
OKPYKHOCTH

Peuienre TpUroHOMETpUYECKUX
HEPaBEHCTB
Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

11Henens

11Henens

12Henens

https://m.edsoo.ru/c2fd7f3f

https://m.edsoo.ru/1a2229a7

https://m.edso0.ru/9eb6285f



https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f

Pemenuie TpUroHOMeTpHUUECKUX

46 12Henens https://m.edso0.ru/c4ea39e4
HEpaBECHCTB

47 Pemenne TpuroHoMeTpHHeCKuX 12uenens https://m.edso0.ru/552f882c
HepaBeHCTB
Kontponbnas pabora: "I 'paduku

48 TPHIOHOMETPHIECKHX (yRKIHH, 12Henens https://m.edso0.ru/d269fbf8
Tpuronomerpuyeckue
HepaBeHcTBa"

49 OCHOBHBIC METOZIEI PEIICHHA 13uenens https://m.edsoo.ru/81c3dd2c
IOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHEIC METOAEI DEIICHHA 13uenens https://m.edso0.ru/17dc6ffl
II0KA3aTCJIIbHBIX HepaBeHCTB

51 OCHOBHEIC METOAEI DEIICHHA 13uenens https://m.edso0.ru/793cad36
II0KA3aTCJIIbHBIX HepaBeHCTB

52 OCHOBHBIC MCTO/IbI PEIICHHS 13uenens https://m.edso0.ru/235985a4
IMOKa3aTCJIbHbIX HCPABCHCTB

53 OCHOBHBIC MCTO/BI PCIICHN 14uenens https://m.edsoo.ru/5a81cdb?2
norapu(MUUECKIX HEPABEHCTB

54 OCHOBHEIC METOZIEI PEIICHHA 14uenens https://m.edso0.ru/91498ea5
J'IOI‘apI/I(I)MI/ILICCKI/IX HepaBeHCTB

55 OCHOBHBIC MCTO/BI PCIICHN 14nenens https://m.edsoo.ru/5b7d4dc6
Jorapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIC MCTO/BI PCIICHN 14uenens https://m.edso0.ru/d223d229
Jorapu(pMUUECKIX HEPABEHCTB

57 OCHOBHBIC METO/IBI peIIeHNU I5Hemens | https:/m.edsoo.ru/15dc7746
I/IppaI_II/IOHaJ'ILHLIX HepaBeHCTB

58 OCHOBHEIE METOEI DEIICHHA 15Henens https://m.edso0.ru/271334a9
HppalMOHAJIBHBIX HEPABEHCTB

59 OCHOBHBIC METOARI PEIICHHA 15Henens https://m.edsoo.ru/5dd722d8
I/IppaI_II/IOHaJ'ILHBIX HepaBeHCTB

60 OCHOBHBIC MCTOZBI PCIIICHN 15uenens https://m.edsoo.ru/b1fe93ee

VPPALMOHAJIBHBIX HEPABEHCTB



https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee

61

62

['paduueckue METO bl peIICHUS
UPPAIMOHATILHBIX YPABHCHHIA
I'paduueckue MeTo Bl pemeHus
UPPAIMOHATLHBIX YPaBHECHHUI

16Henens

16uenens

https://m.edsoo.ru/fed1b92b

https://m.edsoo.ru/cd24f4c7

63

64

['paduueckue METO bl peIICHUS
II0Ka3aTeJIbHBIX YPaBHEHUU
I'paduueckue MeTo Bl pemeHUs
NOKa3aTeIbHBIX HEPABEHCTB

16Henens

16uenens

https://m.edso0.ru/22d6f222

https://m.edsoo.ru/2bef6717

65

66

67

I'pauueckue METOBI peLIeHUs
JOTapu(pMHUECKUX yPaBHEHUI

['paduueckue METO bl pEIICHUS
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTOBI pemIeHUs
JOTapu(PMHUUECKUX HEPABEHCTB

17uenens

17 Henmensa

17 wenmensa

https://m.edsoo.ru/aafb357¢c

https://m.edsoo.ru/9ac2bfb2

https://m.edsoo.ru/4d21fb76

68

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHbIX U
JorapupMHUECKUX ypaBHEHUH

17 uenmensa

https://m.edso0.ru/6aaef75a

69

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHbIX U
JorapupMHUECKUX ypaBHEHUI

18 Henensa

https://m.edsoo.ru/acd32149

70

['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX U
Jorapu(MHUUECKUX HEPABEHCTB

18 Henensa

https://m.edsoo.ru/fffb2d68

71

72

73

I'paduueckue MmeToap! pemeHus
MOKa3aTeNbHBIX 1
Jorapu(MUIECKIX HEPABEHCTB

KonTponbnas pabota:
"HppanuoHaibHble, IOKa3aTeIbHbIE
U JjorapupMudecKkue HepaBeHCTBa"
KomriuiekcHsle yncna.

Anrebpanueckas u
TPUTOHOMETpHUecKast (pOpMbI

18 Henensa

18 Hemensa

19 wenensa

https://m.edso0.ru/a2h88522

https://m.edsoo.ru/d81de93b

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631

3aIllMCHU KOMIIJICKCHOT'O YHCJIa

KomimnekcHrlie yncia. 19 wenmensa

74 Aurebpantcckas u 1 https://m.edsoo.ru/187c44ac
TPUTOHOMETpHUYECKast (HPOPMBI
3allMCH KOMILUIEKCHOTO YKCIIa

75 Apuueruacciue onepanui ¢ 1 19 menens  poo: im.edsoo.ru/73341746
KOMILJIEKCHBIMH YHCIIaMHU

76 ApugueTirieckue onepaiyi ¢ 1 19 nenens https://m.eds00.ru/57629985
KOMILIEKCHBIMH YHCIIaMHU

77 N3obpaxenue KOUMHJIeKCHLIx qucen 1 20 Henens https://m.eds00.ru/8c93chd?
Ha KOOPJIMHATHOM TIJIOCKOCTH

78 N3obpaxenue KOMIUIEKCHBIX qHCEN 1 20 nenens https://m.eds00.ru/3a41cc66
Ha KOOPJIMHATHOM TIJIOCKOCTH

79 @opmyna Myaspa. Kopru n-oii 1 20 nenens https://m.edsoo.ru/a5be4ee8
CTEIEHH M3 KOMIUIEKCHOIO YHCIa

80 @opmyxna Myaspa. Kopru n-oit 1 20 nenens https://m.eds00.ru/22b1ca52
CTENEHH U3 KOMIUIEKCHOIO YHCIa
[TprMeHeHre KOMIUIEKCHBIX YUCEI 21 uenmens

81 JUISL pelieHnst PU3MUSCKUX U 1 https://m.edsoo.ru/287818af
TeOMETPUUECKUX 3aau

82 FOHTPOHBH” pa6OTa:,, 1 21 menens https://m.edso0.ru/63be536f

KommiekcHpie unciia

83 HatypanbHble 1 11en1bie 9rcia 1 21 "wenens https://m.edso0.ru/46736¢23

84 HatypanbHble 1 11es1ble Yrcia 1 21 "wenens https://m.edsoo.ru/a7bcc942

85 Hpnvenerne npusnakos 1 22 mepiens https://m.edsoo.ru/b162b7ca
IEIMMOCTH IEIBIX YHCET

86 Hpunmenenue npusnaxos 1 22 nenens https://m.edso0.ru/68bb5921
IETMMOCTH IETBIX YUCET
[IpuMeHeHue npu3HaKoB 22 nepens

87 nenuMocTH nensix uncen: HOJ u 1 https://m.edsoo.ru/bdb89cca
HOK

88 [IpumeHeHne MpU3HAKOB 1 22 mepens | https://m.edsoo.ru/a85cdd79



https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca
https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79

89

90

91

JenuMocTH 1enbix uuceir: HOJ u
HOK

[IpuMeHeHue npru3HaKkoB
JEJIIMMOCTH LIEJIBIX YUCEN: OCTATKU
10 MOZYJIIO

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKU
110 MOZYJIIO

[IpuMeHeHne npru3HaKkoB
JEIIMMOCTH LIEJIBIX YHCEN: AIITOPUTM
EBxumpna i pemenns 3a1ad B
LIEJIBIX YUCIIaX

23 uenens

23 uenens

23 wenens

https://m.edsoo.ru/f636c614

https://m.edsoo.ru/edc239c4

https://m.edsoo0.ru/77a47562

92

93

KoHntponbHas padora: "Teopus
1enbIx yucen"

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-CIIECTBUS

23 uenens

24 uenens

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-CIIECTBUS

24 nHenensa

https://m.edso0.ru/655dd6fb

95

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
palMOHAJIBHBIX YPABHEHUI

24 nHenensa

https://m.edsoo.ru/el7f79ce

96

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
UPPALMOHAIBHBIX YPAaBHEHUN

24 nHenensa

https://m.edsoo.ru/34c15bcl

97

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEM
[IOKa3aTeJIbHBIX YPAaBHEHUU

25 Henensa

https://m.edsoo.ru/bbd36d23

98

OcHOBHBIE METO/IbI PELIEHUS
CUCTEM U COBOKYITHOCTEU
MTOKa3aTeJIbHBIX YPaBHEHHUM

25 Henens

https://m.edso0.ru/636¢7cd8



https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8

99

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
JOrapu(pMHUUECKUX ypaBHEHUH

25 menens

https://m.edsoo0.ru/a2dac63a

100

OcHOBHBIE METO/BI PEILIECHUS
CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX ypaBHEHUH

25 menens

https://m.edso0.ru/c96bhe5d2

101

[IpuMeHeHne cucTeM K peLeHUI0
MaTeMaTUUYECKUX 3aad U 3a7a4 u3
pa3INyYHbIX 00JacTel HAYKH U
peaJIbHOM J)KU3HU, UHTEPIIPETALIUS
MOJIYYEHHBIX PE3YJIbTATOB

26 Henens

https://m.eds00.ru/6393645c

102

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
pas3InYHbIX 001acTel HayKu U
peaabHOM )KU3HU, HHTEPIPETALINS
MIOJIYYEHHBIX PE3YJIbTATOB

26 Henens

https://m.edso0.ru/48a35649

103

[TpuMeHeHrEe HEPABEHCTB K
pELICHNI0 MaTeMaTHYECKHX 3aJ1a4 U
3aJa4 U3 pa3IMYHbIX obnacTeit
HayKH U PEAJIbHOU JKU3HH,
MHTEPIIPETALNS TOTYYE€HHBIX
pE3yJIBTaTOB

26 Henens

https://m.edsoo.ru/7fcf8c11

104

105

Konrtponbnas pabdora: "Cucremsl
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
MIOKa3aTeNbHbIX U
norapu(MUIECKUX ypaBHEHUN"

PannonanbHble ypaBHEHHUS C
napaMeTpamu

26 Henensa

27 Henens

https://m.eds00.ru/9922183a

https://m.edso0.ru/c1213849

106

107

PanuonansHbie HEpaBeHCTBA C
napaMeTpamu

PanmonanbHble CHCTEMEI C
rapaMeTpamu

27 nenens

27 Henens

https://m.edsoo.ru/2cfac246

https://m.edsoo.ru/57d45bab

108

WppanuoHaibHble ypaBHEHUS,

27 nenensa

https://m.edsoo.ru/b5balf6a



https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a

HEPaAaBCHCTBa C mapaMETpaMu

109

110

HppanunoHaabHble CUCTEMBI C
napaMeTpamu
IToka3arenbHble ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpaMu

28uenensa

28uenens

https://m.edso0.ru/3f2c9546

https://m.edsoo.ru/8b48e9c2

111

112

[Toka3aTenbHbIC CHCTEMBI C
napameTpamu
Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

28uenensa

28uenens

https://m.edso0.ru/e627c75e

https://m.edsoo.ru/h88a8alf

113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

29uenens

https://m.edsoo.ru/c59fc125

114

115

Tpuronomerpuyeckue ypaBHEHUs C
napaMeTrpamu
TpuronomeTpuyeckrue HEpaBeHCTBA
C ImapaMeTpaMu

29uenensa

29uenens

https://m.edso0.ru/e1788242

https://m.edso0.ru/c82157b1

116

117

TpuroHomeTpuyeckue CUCTEMBI C
napaMeTpamu

IToctpoenune u ucciegoBaHue
MaTeMaTUYeCKUX MOJENen
PCATBbHBIX CI/ITyaIlI/Iﬁ C IIOMOIIIBIO
YpaBHEHUH ¢ TapamMeTpamMmu

29uenensa

30uenens

https://m.edso0.ru/85ea8653

https://m.eds00.ru/1346597e

118

IToctpoenune u ucciegoBaHue
MaTeMaTUYeCKUX MOJENen
PCATBbHBIX CI/ITyaHI/Iﬁ C IIOMOIIIBIO
CHUCTEM YpaBHEHHUH C mapaMeTpaMu

30uenens

https://m.edsoo.ru/8ddcc5f8

119

120

[TocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MoJeel
peaNbHBIX CUTYALMI C TOMOIIbIO
CHCTEM ypaBHEHHUH C mapaMeTpaMu

KonTponbnas pabota: "3anauu ¢
napaMmerpamu”

30uenensa

30nenens

https://m.edsoo.ru/dc15elbc

https://m.edsoo.ru/8bb56815

121

[ToBTOpeHnue, 06001ICHNE,

3luenensa

https://m.edsoo.ru/5e14c2d2



https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2

122

123

124

125

126

cHUCTeMaTH3allMsl 3HAHMIL:
"VpaBHenus"
[ToBTOpenue, 06001ICHNE,
cHUCTeMaTH3allMsl 3HAHMI:
"VpaBHenus"
[ToBTOpenue, 06001ICHNE,
cHUCTeMaTH3allMsl 3HAHMI:

"VpaBaenus. CucreMbl ypaBHEHUN"

[ToBTOpenue, 06001ICHNE,
cHUCTEMaTH3allMs] 3HAHMIA:
"HepaBenctpa"

[ToBTOpenue, 06001ICHNE,
CHCTeMaTH3alys 3HAHUIA:
"HepaBencrpa"
[ToBTOpEHHE, 0000IICHNE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctsa"

3luenensa

3luenensa

31uenensa

32uenensa

32uenensa

https://m.edsoo.ru/88fa2b1f

https://m.eds00.ru/6e596f46

https://m.edsoo.ru/bba6a8h8

https://m.edsoo.ru/59elchcc

https://m.edsoo.ru/bb2f11dc

127

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alus 3HaHUM:
"ITponsBoaHas u €€ npuMeHeHue"

32Henens

https://m.edsoo.ru/c9135ala

128

[ToBTOpenue, 06001IIEHNE,
cUcTeMaTu3alus 3HaHUH:
"ITpon3BoaHas u €€ npuMeHeHue"

32Henens

https://m.edsoo.ru/e8d66c2a

129

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3alus 3HaHWi:
"ITponsBoaHas u €€ npuMeHeHue"

33Henens

https://m.edsoo.ru/acdaee92

130

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUH
"MHuTerpai u ero npuMeHeHue"

33uenensa

https://m.edsoo.ru/e45f3b4b

131

[ToBTOpenwme, 0600IIEHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"OyaKIMR"

33nenens

https://m.edsoo.ru/5422efad



https://m.edsoo.ru/88fa2b1f
https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad

[ToBTOpEeHmE, 0600IICHUE, 33Henens

132 cHUCTEMAaTH3aIisl 3HAHMIA: 1 https://m.edsoo.ru/6ac38b58
"®yHkun"
[ToBTOpEHME, 0600IICHUE, 34nenens

133 cHUCTEMaTH3aI[isl 3HAHMIA: 1 https://m.edsoo.ru/3e82ffa2
"®yHkun"

134 WTorosast KOHTPOJIbHAS paboTa 1 1 34uenens https://m.edsoo.ru/bf427961

135 WTorosast KOHTPOJIbHAS paboTa 1 1 34uenens https://m.edsoo.ru/c8abacc?

136 Hosroperine, 0606memfe’ 1 34uenens https://m.edsoo.ru/a284cda9
CUCTEMATH3AIMs 3HAHWMA

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME



https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2
https://m.edsoo.ru/bf427961
https://m.edsoo.ru/c8abacc7
https://m.edsoo.ru/a284cda9

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TG T IIpoBepsiemble Hpe/IMeTHbIe Pe3y.IbTATLI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JIEHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U AECATHYHAS IPOOb, TPOICHTHI
19 BB{HOHHHTB apupMeTHUECKUe  ONepalud €  palHOHAIBHBIMU U
JIeMCTBUTEIIBHBIMU YHUCIIaAMU
13 BbinonsaTe npubamkEHHbIC BBIYUCICHUS, HCIIOIb3YS MPABHIIA OKPYTICHHUS,
JeNaTh MPUKHUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHHH
OnepupoBaTh NOHATUSMH: CTEIEHb C IIEJBIM ITOKa3aTesieM, CTaHIapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
UCTIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUISA
pelLIeHMs] TPAKTUYECKHX 33/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh NOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIIH
2 YpaBHEeHUs 1 HEpaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeimonHATE TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUUYECKUE YPABHEHMUSI
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U WpPpallMOHATBHBIX
2.3 BBIDQKEHU ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX |
UppalMOHAIIbHBIX YPAaBHEHUI U HEPAaBEHCTB
24 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA Ul PELICHHS MaTeMaTHYeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTaBIIAThH
2.5 BBIPOKEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJIa4M, MCCIEIO0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM alrapara ajareopsl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUAMU: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
3.1 onpefieNieHuss M MHOXECTBO 3HaueHHi ¢QyHkuuu, rpaduk GyHKIUY,
B3aMMHO 00paTHbIe QYHKIUU
39 OnepupoBaTh TMOHATHAMU: UYETHOCTh M HEUETHOCTh (YHKUHHU, HYIH
(GYHKIINHY, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHUI
34 CrtpouTth U yuTaTh rpauKy TUHEHHOW (PYHKLINHU, KBaIPAaTHUHOW (YHKIUH,
CTENEHHON (YHKIIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBare rpaduku (yHKUMH A7 HCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEHl TMpU peIIeHUH 3ajad M3 APYruxX Y4eOHBIX HPEIMETOB U

peasibHOM JKHU3HHM, BbIpaxaTh (pOpMyIaMH 3aBUCMMOCTU MEX]Ty BEIMYMHAMHU




Hauvana MmatreMaTuueckoro anaan3a

OHCpI/IpOBaTB INOHATHAMU. 110CJICIOBATCIbHOCTD, apI/I(bMCTI/ILIeCKaH n

4.1 reoMeTpHuuecKas Iporpeccun
492 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAalOIIash TeOMeTpHYecKas
' nporpeccusi, cyMmma 6ecCKOHeYHO yObIBaroIIe reOMeTpHUUeCKON MPOTrpeCcCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb3oBath CBOMCTBA IOCIENOBATEIBHOCTEH M MPOTpeccUuid i
pEeIlIEeHUs PEATbHBIX 3aja4 IPUKIAIHOrO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHSMU: MHOXKECTBO, OIIEpAIIMU HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 pealIbHBIX MPOLIECCOB U SBJICHUH, IIPU PELLIEHUH 3a/1ad U3 APYTUX y4eOHBIX
MIPEAMETOB
53 OnepupoBaTh  MOHATUSAMM:  ONpPENEIEHUE,  TEOpema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
T IIpoBepsiembie NpelMeTHbIEe Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHAMM: HaTypaJbHOE, LEJIO€ YHNCIO; HCIOIb30BaTh
11 IIPU3HAKU JCIMMOCTH LEJIBbIX YHUCEN, pa3JIOKEHUE YHCIa Ha IPOCThIE
MHOXKHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C pallMOHAILHBIM [T0Ka3aTeIeM
13 OnepupoBaTh MOHATHIMHU: Jorapudm 4ducia, AECITUYHBIE U HATypaJlbHbIE
' Jorapupmsl
2 YpaBHEHMS U HEPaBEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHM JUIs TNPeoOpa3oBaHMs  BBIPAKECHUH,
2.1 ONEepUpPOBaTh MOHATHUSAMHU: I[IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BremonHsATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX JorapuMmel;
2.2 ONEepUpPOBaTh TOHATUSAMU: JIOTapu(MUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTENINX TPUTOHOMETPUYECKMX HEPABEHCTB
OrnepupoBaTh MOHATHAMM: CHCTEMA JIMHEWMHBIX YPaBHEHUU M €€ pelIeHUE;
2.4 MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN AJI PELICHUs MTPAKTUYECKUX
3a1a4u
25 HaxongvaemeHHsI MIPOCTEUIINX CHCTEM M COBOKYITHOCTEW PALIMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIIAThH
2.6 BBIPDAKECHMS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMbI 10 YCJIOBHMIO 3aJa4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM amapara anreOpbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUSAMH: TEpPHOAMYECKAs  (QYHKIUS, TMPOMEKYTKH
3.1 MOHOTOHHOCTH (YHKIIMH, TOYKH HKCTpeMyma (YyHKIUH, HauOOoJbIIee W

HAaUMCHBIICC 3HAYCHMHA q)YHKLII/II/I Ha MPOMCIKYTKC, HCIIOJb30BATb HX IJId




ncciaeaoBanusa GyHKIUH, 3aIaHHON TpauKoM

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTENbHOM, JorapuMudeckon u

3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIICHUs] YpaBHEHHUH U HEPAaBEHCTB
33 N3o00pakaTh Ha KOOPAUHATHON TUIOCKOCTH l"pa(bE/IKI/I JIMHEMHBIX praBHeHI/Iﬁ
U MCIIOJIb30BATh UX VIS PELICHUs] CUCTEMBbI JIMHEHHBIX YpaBHECHUN
34 Hcnonb3oBare rpadukn (yHKIMHA A7 KCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCLUILINH
4 Hauana mareMaTHuecKoro aHajiuza
OnepupoBaTh MOHATUSMH: HETIpepbIBHAS (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUN M (PU3MYECKHI CMBICT HMPOM3BOIHOW IS
pelieHus 3aaad
42 HaxomuTe  MpOW3BOAHBIE  JJEMEHTApHBIX  (DYHKIWH,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKLIUH
Hcnonb3oBaTe  NMPOM3BOAHYIO  JJI  MCCIENOBaHUSA  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IMPUMEHSTHh PE3yJbTaThl HCCIEIOBAHUS K
HOCTPOCHMIO IPah)uKOB
44 Vcnonb30BaTh NPOU3BOJAHYIO JJIS HAXOXKAECHUS HAWIYYLIEro peIleHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[UAIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTb MOHATUSMHU: TepBooOpa3Has M MHTErpaj; I[OHUMAaTh
' reoMeTpUUECKUI U (PU3NYECKUN CMBICI HHTErpaa
16 Haxoauts nepBooOpasHble 2JI€MEHTAapHBIX (YHKIIMH, BBIYUCIATH UHTETPAJ
' no ¢popmyie Hetotona — JleliOHua
47 Pemate nmpukiaaHble 3a/1aud, B TOM YHUCIIE COLMATBHO-3KOHOMUYECKOTO U

(u3rYecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUA
1 Yucna v BIYKCICHUS
Panmonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JIPOOHM, MPOICHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUECKUe ONepalty ¢ palMoOHaIbHBIMU
quciIaMu, IpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenue apoOeil 1 mpoueHToB
JUIsl pEILICHUs] IPUKJIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpacied 3HaHUI U PEaJIbHOM JKU3HU
JelicTBuTenpHble yncia. PanyoHanbHble U MppalMOHaIbHbIE yicaa. ApupMeTndyecKue
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOmmkEéHHBIC BBIYMCICHMS, NpaBUIIA
OKpYIJICHUS, IPUKKJIKA U OLICHKA Pe3yJIbTaTa BIUNCICHUN
Crenensb ¢ nenbiM nokaszareneM. CtangapTHast popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3  Hcnonw3oBanue moaxosmield GopMbl 3alHMCH JACHCTBUTEIBHBIX YHCEN U PELICHUS
IIPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHbIX
14 Apudmernueckuit KOpeHb HaTypaibHOH crenenu. [lelicTBus ¢ apupmMeTHnyecKUMHU
KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHeHUs U HEpaBEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIEC MPE0Opa30OBaAHUS
29 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
bopmyIbl
23 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 1enbIx U ApoOHO-PAIMOHAIBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  PemeHue uppaluvoHaJIbHBIX YPaBHEHUH U HEPABEHCTB
2.6  PeuieHue TpUrOHOMETPUUYECKUX YpPaBHEHUI
27 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aJa4d U 3a]1a4 U3
pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKU3HU
3 @yHKIMH U TpaduKu
31 OyHkus, crnocoObl 3amganus ¢GyHkuuu. ['papuk (yHkuuu. B3aumHO o00paTHBIE
byHKIIUN
39 OO6nacTp ompeneneHuss W MHOXECTBO 3HaueHuH QyHkuuu. Hymu ¢ynkuuu.
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JIOKA3aTeIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPXKJACHUE, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTHL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHUE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEAMETOB; YMEHHE ONEPUPOBATH MOHITUSIMU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33]1aBaTh
U OIKCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; KCIIOJIb30BaTh rpadbl mpu
peIICHUH 3a1a9

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCITO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM Uucla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JIenuTeNh W HauMeHblllee ofliee KpaTHoe, anroput™M EBkiampa npu
pEIIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIIOIHATH BHIYMCIIEHUE 3HAUCHUH U TpeoOpa3oBaHus
BBIPDAKEHUM CO CTEMEeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHusi APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHHUE  ONEpPUpPOBaThb  IOHATUSAMHU:
MOCJIEZI0BATENbHOCTh, apU(pMeTHUeCKass MpPOTrpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpUYEcKasi IMPOrpeccus;
YMEHHME 3a/laBaTh I[IOCJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (OpMyYJ; yMEHHE ONEepUpPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYyJIb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMETh
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATh
HNOHATHAMM:  MaTpuua 2x2  wu  3X3, oOmpeAenuTeNb  MaTpHIb,
TEOMETPUYECKUI CMBICIT OTIPEACITUTENS

YMeHue onepupoBarh IMOHATUSMU: palMOHAJIbHBIE, HPPALUOHAIBHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMH: TOXJAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTh
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,




HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; DPEIIATh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMbl C I1apaMETpPOM; IIPUMEHSATH
YPaBHEHHs, HEPAaBEHCTBA, MUX CUCTEMbI [UIsl PELICHUS MaTEeMaTHYECKHX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (DYHKIHS, YETHOCTh (YHKIMH,
HNEepUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIHMH, MOHOTOHHOCTH
byHKIMU, SKCTpeMyM (yHKIMH, HauOoJblIee W HAUMEHbIIEEe 3HAUYCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpephIBHAS (QYHKIHS, aCUMIITOTHI rpaduka
¢GyHKIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3nyeckuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpa]; YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (YHKUIUH; YMEHUE
BBIYHCIIATE  NPOM3BOAHBIE CYMMBI, IIPOM3BEACHUS, YAacTHOTO U
KOMITO3UIIMN (YHKIHMH, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HAaXOJUTh IPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIUII;
YMEHHE HCIONB30BaTh MPOU3BOMHYIO Ul HCCIeNOBaHHUA (YHKIHH,
HAaXOJUTh HAuOOJbIINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWICHOB C HCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO IS HAXOXKICHUS HAWIY4IIero
pelieHnss B TPUKIAAHBIX, B TOM YHCIE€ COLUAIBHO-DKOHOMHUYECKUX U
(du3HUecKUX 3a/1a4ax; HAXOMUTh IUIOIAAN U O0BEMBI (HUTYp C IMOMOIIBIO
MHTETpaia; MPHUBOAWTH NPUMEPHl MATEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipio A hepeHnaNIbHbIX ypaBHEHHH

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, oOpaTHas GyHKLUS,
KOMIO3UIMS (QYHKUMH, JIHUHEWHas (QYHKIUS, KBajpaTH4Has (yHKIuS,
panuoHanbHass (QYHKLUS, CTeNeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIMHU, TOKa3aTelibHas U
Jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TpapUKH HM3yYEHHBIX
GyHKIMI,  BBIIOJHATH  [peoOpa3oBaHuUs  rpadukoB  (QYHKIU,
UCMOJIb30BaTh Tpa(UKH U1 U3yYEHUs MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelieHnn 3a7ad U3 JPYruxX y4eOHbIX HPEIMETOB U 3a7ad U3 peajbHON
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA U pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOU
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33/a4d U3 00JacTH yIpaBieHHUs JUYHBIMH U CEMEWHBIMU
(¢buHaHCaMM); COCTaBJISITh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIIEN0BATh IIOJyYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHbIE CUTYallud Ha A3BIKE MAaTEMAaTUKH; COCTaBIATh BBIPAKECHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHBIE  MOJIEIM C  HCIHOJBb30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH MOTYYCHHBIN PE3yNbTaT

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudMeTHyeckoe, MeIuaHa,
HauOoJpIlIee U HAMMEHbINIee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
uH(OpMaLKIO, TPEJCTABICHHYIO B Ta0lIMIaxX, HA AUarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOWCTBA pEaJbHBIX MPOIECCOB U SBICHUI; MPEICTABIATh
uH(pOpMAIIMI0O ¢ TIOMOIIbIO TaOMUIl W JAMarpaMM; HCCIIENIOBaTh




CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM l"pa(l)I/ILIeCKI/IX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn HucCciaca0oBaTb COBMCCTHBIC
Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOM perpeccuun

YMeHue omnepupoBaTh MOHSATHUSAMU: CIYYaWHBIM ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOMN
BeposTHOCTH, hopmyny beprymm, koMOuHaTopHbIe (AKTHl U (GOPMYIIHI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCIHpe]esieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, IUCIEPCUs U CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeJIMYMHBI, (DYHKIMM pacupefeNieHuss W  IUIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpe/elieHui; yMEHne
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpENEICHUN Ui PEeIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOYHBIX
UCCJICIOBAaHHUM; YMEHUE TPUBOJUTH TPUMEPHl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOAHBIX U OOIICCTBEHHBIX SBJICHHUSX; YMEHUE
OTEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUU,
YHCII0O  TIePeCcTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXACHUsS IJI PEHICHUs 3ajay; OllEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSITHOCTHYIO MOJIENbh U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX M HJ'IOCKOCTGIZ, yrojia MeEXay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI IUIAHUMCTPHUHU, YMCHUC OLICHHBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omepupoBaTh MOHATUAMH: IUIOIAAb (QUIYpBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOI'paHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajljlesieNuIeaa, MNUpaMUAbl, MPU3MBI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cepbl, LUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHue
MHOTOTpaHHMKa, U300pakaTb MHOTOI'PAaHHUKH, (DUTYPBI U TOBEPXHOCTH
BpAILCHUS, UX CEYCHHs, B TOM YHCIIE C IIOMOIIBIO JICKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh ONpPEAEICHHs N3y4yaeMbIX QUIyYp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OlpoBepraTb HX; YyMEHHE MPOBOAUTH KiaccHuUKaLuoo QUryp 1o
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOMMBbIE JIOTIOJHUTEIBLHBIC
IIOCTPOCHHUS
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YMeHrue omnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuleNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMOOMs, TMOA00HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIC M MOAOOHBIE (UTYPHI, B TOM YHCJIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOUICHUS TIPH
pelIeHnH 3aJla4y; HAaXOJWUTh T'C€OMETPHYECKHE BEJIWYMHBI (IUIHMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYUHBI
(MHA, yroij, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYIBI MU METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
NUpaMUIIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO  TMapajlieNienuIeia, HTUPAMUAbI, TPU3MBI, [THIMHJIPA,
KOHYCa, [l1apa; YMEHUE HaXOUTh OTHOIICHHE 00BEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh MOHATHSIMHU: HNPSIMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3jokKeHUue BEeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOU3BEIEHHE, YIOJI MEXKAY
BEKTOpaMM; YMEHHE HCIIO0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOA
JUIsl pEIIEHUs] TEOMETPUUYECKUX 3314 U 33/1a4 APYTUX Y4eOHBIX IPEIMETOB

YMeHue BbIOMpaTh MOAXOIALINI METO JUIsl PELIEHUS 3a/1a4l; IOHUMaHue
3HaYMMOCTH MAaTeMaTHKH B H3YYEHUM MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NPUBOIUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaT€eMaTHYECKOW HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BBIYHUCIECHUS
11 HarypanbHble u niensle uncna. [lpu3Haku AeIMMOCTH LEJbIX Yucell
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpCHB HATYypaJlbHOH cTerneHu. JleWcTBUS ¢ apupMeTHIECKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ pallMoOHalbHBIM IIoKa3aTesneM. CBolicTBa
CTENEHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIOBOTO apTryMEHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYPAIbHBIC JTOTaPHUPMBI
HevictButenbHple  4ucia. ApudmeTudyeckue oOrepanud ¢ JIeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yabTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BoIpaKEHHUIA
1.9 KommnekcHeie yncna
2 YpaBHEHUs U HEpAaBEHCTBA
2.1 Llenble U 1pOOHO-pAIIIOHAIbHBIE YPAaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUYECKre ypaBHEHUS
2.5 Lensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKue HepaBEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKh
31 OynHk1us, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkumu. B3ammHO oOpaTHBIE
byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢QyHkuuu. Hymm ¢yHxoum.
39 [IpomexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMymMbl U MHHUMYMBI (QyHKIMH. HamOospimee W HawMeHbIlee 3HaUCHHE
(GYHKLHMU Ha TPOMEKYTKE
33 CrenenHass ¢QyHKIMS C HaTypalbHBIM M LEJbIM Moka3aTeneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zaTenpHas u norapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmid. CBolicTBa  (yHKUIHH,
HEMpEPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




3.8

Apudmernueckasi 1 reoMeTpuyeckas nmporpeccuu. opmyna ciI0XKHBIX IPOIIEHTOB

4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE JIeMEHTAPHBIX (YHKITHI
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxaenue HanOOJBIIEro U HAMMEHBIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoO»XecTBa U JIOTUKa
5.1 MHoOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTE M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

MaremMaturka: anredpa U Hadajga MaTeMaTHYSCKOTO aHaIu3a, TeoMeTpus. Anredpa u Havasia
MaTteMaTtudeckoro aHanm3a 10-11 knace. Anmumos 1. A., Komsrun FO.M., Tkauesa M.B. u
npyrue. AO "UznarensctBo "l[IpocBenienne”.

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA

* MaTtemaTuka: aireOpa M Hadyajla MaTeMaTHYEeCKOTO aHajIu3a, reoMeTpus. AnreOpa U Havaa
MaTemaruueckoro ananusa 10-11. Meroaudeckue pekomeHaanuu Kk yaeouuky 1. A. Anmumosa,
0. M. Komsruna, H. E. ®&mopoBoit u nap., AxumoHepHoe oO0mecTBO «l31aTenbCcTBO
«IIpocsemenune»

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru



IIpunosxkenune k padoyeii nporpaMmme y4e0HOro Kypca «Auredpa u Hayaja
MaTeMaTH4YeCKOI0 AaHAJIN3a» YIJy0JeHHbI YPOBEHb

s 10-11 kiacca cpeanero oouero oopa3oBanus
(1D 9954617)

BocniurarensHblii  moTeHIMan — ydeOHOro  Kypca  «AJredpa M Hayaja
MaTeMATHYeCKOr0 aHAJIN3a» YIJy0JeHHbI YPOBeHb peannu3yeTcs 4epes:

-YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOLIECHUI MEXIYy MEeAarorn4eckuM paOOTHUKOM U
00y4aroIuMHCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHATHIO  OOyYarOMIMMUCS
TpeOOBaHUN M TNPOCHO IENaroruvyeckoro pabOTHHKA, NPUBICUCHHIO WX BHHUMAaHUSA K
o0cykaaeMoi Ha ypoke HH(POpPMAIINH, aKTUBH3AIMH T03HABATEIIFHOMN JIEeATEIHLHOCTH;

-mo0yXJIeHne OOyYaronuxcsi CcoONIoAaTh Ha YpPOKE OOIICTIPUHITBIE HOPMBI
MOBEJICHUS, TMpaBWIa OOIICHUS CO CTapmUMH (TIEJarorHYeCKUMH pAaOOTHUKAMU) U
CBEpCTHUKAMH (00y4YarOIIUMUCS ), IPUHIUIBI y4eOHON AUCUUIIIMHBI U CAMOOPTaHU3aIUY;

-IPUBJICYCHNE BHUMAHUS OOYyYarOMMXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBJICHUM U COOBITUN, OpraHM3alus UX paboThl ¢ MOMYy4aeMOi Ha ypOKe
COIMAIIFHO 3HAUYMMOW WH(pOpManuell — HWHUIMHPOBAHUE €€ OOCYKICHHs, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS IO €€ TOBOJTY, BEIPAOOTKH CBOETO K HEil OTHOIIEHUS;

-ACIIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOro mpeamMera
Ui OPMUPOBAHUS Y O0YUAIOIINXCA POCCUUCKHUX TPAIUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX  IIEHHOCTEHW, POCCHUUCKOTO  HMCTOPUYECKOTO  Co3HaHusa  (depes
JEMOHCTPALIMIO O0YYalOIIUMCA TPUMEPOB OTBETCTBEHHOT'O, TPa)XTAHCKOTO TOBEICHUS,
MIPOSIBJIEHUSL YEJIOBEKONIOOMST M J00pOCEpIeYHOCTH, dYepe3 MOoJ00p COOTBETCTBYIOIIUX
TEKCTOB [UISl YTEHMS, 3373y JUIsl PELIeHUs, MPOOJIEMHBIX CHUTyallMid Al OOCYXIEeHUS B
KJ1acce);

-PUMEHEHNE Ha YpPOKEe WHTEPAKTUBHBIX (OpM paboThl C OO0YYArOIIMMHUCS:
WHTEIUICKTYaJbHBIX, CTHUMYJUPYIONIMX TI03HABAaTEIbHYI0O MOTHBAIIUIO OOYJarOIIUXCS;
UTPOBBIX METOJUK, AMCKYCCHH, KOTOpBIE HAlOT OOYy4YaroUIMMCS BO3MOXKHOCTb NPHOOpPECTH
OTBIT BEJICHHUS KOHCTPYKTHBHOTO JAMAJOra; TPyHIOBOW paboThl wim paboThl B Tapax,
KOTOpbIE y4aT KOMaHAHOH paboTe, ClIocOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILICHHS;

-OpraHU3aNni0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX O0yYarOIINXCS
HaJ MX HEYCHEBAIOMIMMH OJHOKIACCHUKAMHM, MAIOIIET0 MM COLHUAIbHO 3HAYMMBIN OIBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-MHULIUMPOBAHNUE U TIOJUIEPKKY HCCIEAOBATEIbCKON AEITETbHOCTH O0YJarOIIUXCS B
paMKax peanu3aliil UMH WHIUBUAYAJIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB,
YTO AacT O0O0y4aroIMMCs BO3MOXKHOCTh NPUOOPECTH HAaBBIKM CAMOCTOSATEIBHOTO pEIICHUs
TEOPETUYECKOW MpoOJeMbl, TeHepupoBaHUs U O(OpPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTEIBHOTO OTHOIIGHUS K YYXUM UIesIM, O(QOPMIICHHBIM B paboTax Apyrux
WCCIIeIOBATENeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUuTOpUeii, apryMEeHTHPOBAHUS
Y OTCTAauBaHUs CBOCH TOUKH 3PEHUS;

-popMHUpOBaHUE CHCTEMBI IIO3UTHBHBIX IIEHHOCTHBIX OpHWEHTAIlMA B 4YacTH
TPa)XTaHCKOTO BOCIHUTAHUSA, TATPUOTUYECKOTO BOCITUTAHUS, YBaXKEeHHE K cuMBoiiaM Poccun,
rOCYJapCTBEHHBIM MPa3HAKAM, IOCTHKECHUSIM CBOei PoauHEI.



