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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHaJln3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEJEH peallbHbIX CUTyalUH, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHMH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe W HauyajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHanuza», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUN
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSISA IPYr
JIpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMM TeMaMH U pasnenamu. JlanHbI y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHaiu3,
TEOpHsl MHOXECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyallud, MPUMEHATh 3HAHMS, TMOJTY4YE€HHBbIE NMPU M3YYEHUH Y4eOHOro Kypca, A pelieHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MaTeMaTn4YecCKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIIU(PUUSCKUE 3aaull M OIlePAIUU: JCIICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMU HUX IMPUMCHCHHA AJId PCUHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCﬂ MMpEeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, [OKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PaluOHAJIbHBIX, UPPAINUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BI)Ipa)KCHI/II\/’I, a TakKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTUTUYECKON, Tpadudeckoil U cioBecHOW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JarolInMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmpoueccoB. JlaHHas coziepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJCIHUPOBAHHUSA, KOTOpPbIE  TMPHU3BAHbI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yudenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHY€CKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COIEPKAHUE OBYYEHUSI

10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pelIeHUs TPUKIIaIHBIX 33134 U3
Pa3IMYHBIX OTPACIIEd 3HAHUN U peallbHOU JKU3HHU.



JetictButenbHble uncia. PamwoHanbHbIE M WppalMOHAIBHBIE 4Yucia. ApudMerndeckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YuCIaMU. MOZyib NEUCTBUTEIBHOIO YHUCJIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ nensiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxonsuieit popmsl
3anMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 3314 U IIPEJICTaBICHNS JaHHbBIX.

Apudmerndeckuii KOpeHb HaTypaTbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm yucna. CBoiicTBa orapudma. J[eciTHIHbIE H HATypaTbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TAaHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus1 1 HEPABEHCTBA

ToxknaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELIEHUs LIETbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorounensl ¢ rienbivMu kodddummuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIMX CTENIEHU U KOPHU.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABI PELICHMS  HPPALUOHAIBHBIX
YpPaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BRIPAKECHUHN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJAbI DPELICHHs JIOrapu(pMHUUYECKHX
YpPaBHEHUU.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUM. PellleHre TpUroHoOMeTpU4eCKUX YpPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro I€OMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHHE €r0
3HaueHUsl, IPUMEHEHHE OIPENEIUTENs IS PelIeHUs] CUCTEMBbI JIMHEWHBIX yYpaBHeHUH. Pemienne
MPUKIAIHBIX 337]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrne nmocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINICH.

[TocTtpoeHne MaTeEMaTHUUECKUX MOJENEH PEAbHOM CUTyalluH C TMOMOINBIO YPAaBHEHHMH U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3ajad U
3a/1a4 U3 pa3IMyHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DOyHKIUH U rpaduku

OyHK1MsA, crnocodbl 3anaHus QyHkiuu. B3anMHo obOpaTtHble (yHkimu. Kommnosuiums
byukuuii. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB yHKINH.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHMUMYMBI (pyHKIuU. Hanbomnbiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has ¥ ApOOHO-TMHENWHAs QYHKIIUU. DJIEeMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHHE UX I'PaPHKOB.



CreneHHast QyHKIMSI ¢ HATypajdbHBIM W IENBIM Moka3areneM. EE cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-O CTeneHW Kak (PYHKIMM OOpaTHOM CTENeHH C HaTypajJbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u gorapupmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YKCIIOBOTO apryMeEHTA.

@DyHKIMOHANbHBIE 3aBUCUMOCTH B PEAJIbHBIX IIpolieccax U siBieHUsX. I'papuku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCcKOro aHajaimu3a

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTon MaTeMaTHYECKOMH
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBAaTENBHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHedHo — yObIBarorast
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUU.
JIuHeHbIl M DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoicTBa. TOukm paspbiBa. ACHMITOTHI TpaduKoB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (YHKLUHM J1JIs peIlIeH s 3a/1ay.

[TepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeneHre, FreoMeTpuuecKuid u GU3nIecKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
U KOMITO3UIMU QYHKLIUH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBAMU M WX CBOMcTBa. Jluarpammel Ditnepa—BenHna.
[IprMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHUs peajbHBIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCIECHUSA

Hatypanbnuble n nensle yucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HaubonbImi obmui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, aroput™Ma EBKinaa 11 perenust 3a1a4 B LEbIX Yhciax.

KommiekcHble uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOM IockocTu. @opmyna Myaspa. Kopau N-oii ctenenu us
KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl sl pelieHus (GU3NYECKUuX u
FeOMETPUUECKUX 3a/1au.

YpaBHeHUs M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHYECKHUX YpPaBHEHUW C IOMOINBIO TPUTOHOMETPHUUECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.



OcHOBHBIE METOIbI PEILIEHHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CUCTEM U COBOKYNHOCTEH  pPallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAIbHOM JKW3HU, WHTEPHpETalus IOJIy4YeHHBIX
pe3yNbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpaQUKU.

['padmyeckue MeTONBI pELICHUS YpaBHEHWW M HepaBeHCTB. ['paduueckue MeTombl
peuenus 3a/1a4 ¢ napaMeTpaMH.

Ucnionb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaabHON KHU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne MPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIUI HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIErO PEIICHUS B IPHUKIAJAHBIX
3aavax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJAaHHOro (GopMyloil uiu
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no popmyne Herotona-JlelioHuma.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMpPOBaHNE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOTI'O AHAJIN3A» (YTJIYBJIEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMK  OOYdYalOIIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTO oO0IIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIAHCKON WICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUIMCKONM MaTreMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHUCKHUX



MaT€MaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, MCIOJIb30BAaHUE ATHUX JOCTHUKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKU U JCSTENbHOCThIO YU4E€HOIO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

A3CTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIKOYasg  JICTETUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJay, pEUICHUH, paCCYy)KIEHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro o0Opa3a XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE
nUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHITHN U OT/ABIXA, PETyJisipHas (PU3MUecKast aKTHBHOCTB ),
($U3UYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIy, OCO3HAHUE IICHHOCTH TPYIO0JIIOOUS, HHTEPEC K Pa3InIHbIM chepam
MpOoPECCUOHAIBHON ACSTEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBbIE TUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSIHME MPUPOJHON M COIMATBLHON Cpebl, OCO3HAHUE
MI00albHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalus Ha  MPUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPYKAIOLIEH Cpelbl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cdepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHS LUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KyJIbTYpOil KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHAUBUIYATHHO U
B IpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

basoBble Jjornueckne geicTBUs:

BBISIBIIAT W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALMK, OCHOBAaHUS [UIsi O0O0OOIIEHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITHPOBATh W TMPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpHUIATENIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAiaratb KPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUECKUX YTBEPXKACHUN (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUI0, I[PUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BbIOUpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAMMI ¢ YYETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULIMIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYyITHUPOBATH 00OOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs!, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/lbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI1 OTBETA Ha BOIPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHMKOB  Ppa3IMYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTU3UpOBaTh M HHTEPIPETUPOBaTh MHGMOPMAIMIO pPA3JIMYHBIX BHUIOB U  (opm
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  MHGOpPMAIUIO, MPEACTaBIATh €€ B  PAa3IMYHBIX  Qopmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

O0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$I B YCTHBIX U IINUCBMCHHBIX
TCKCTaxX, JAaBaTb IIOSACHCHUSA IIO XO)Iy pemeHI/m 3a1a4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘IGHHI:Iﬁ
pe3ynbTarT;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOHl TeMbI, MPOOIEMBI,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HWJCH, HAILICJICHHBIC Ha ITOMCK peHIeHI/IH, COITOCTABJIATE CBOU
CY)K}IeHI/IH C CY)KJIGHI/ISIMI/I )IpyrI/IX yqaCTHHKOB auajora, O6Hap}I)KI/IBaTB paBJ’II/I‘II/Ie " CXOIACTBO
MO3UINH, B KOPPEKTHOH opMe hOopMyIHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;



IPEAICTABIATh PE3yAbTAaThl PEHICHUS 33/Ja4d, HKCIEPHMEHTAa, HCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MpPe3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eCTBUSA

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a1aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTE/JIEKT:

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PelIeHrs MaTeMaTHUeCKOH 3aauu;

NpPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH IPH PEIICHHH 33]a4l, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JHAHHBIX, HAHJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSIM, OOBSICHITH HPUYHHBI
JOCTHDKCHHUSI WM HEAOCTUIXKEHUS pe3ylIbTaTOB JEATEIbHOCTH, HAXOAWTh OIIHUOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOU pabOThI IpU
peuieHun y4eOHBIX 3ajad, MPUHUMATH II€JIb COBMECTHOM JI€ATEIbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeacsisiTh BHABI padoOT, IOrOBapUBATHCS, 0OCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNHOBBIX (hopMax paboThl (0O0CyXkIeHHS, OOMEH MHEHUU, «MO3TOBBIC
MTYPMBI» U WHBIC), BBITOJHITH CBOI YacTh pPabOThl U KOOPAMHHPOBATH CBOM JICUCTBUS C
JPYrUMU YICHAaMH KOMAaH[IbI, OILIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUA MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kiacce oOydarolmuiicsi MOMYYHT CIEAYIOIIME TpPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell MporpaMMbl y4eOHOTo Kypca «Anredpa M Havana
MaTEeMaTHUYCCKOTO aHAIH3ay.

Yucaa v BLIYUCIECHUS

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUOANYecKast
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCeIl, MOAYJIb ICCTBUTENBHOTO YUCTIA;

MPUMEHSATH IPOOU W MPOIEHTHI JIsl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPaBWIA OKPYTJCHUS, MPHUKUAKY M OIICHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEHb C IEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHUCET ISl PEIIeHUs MPAaKTHYEeCKUX 3a7ad U
MPEACTABIICHUS JAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKII KOPEHb HATYPAJIbHOW CTEIICHU;

CBOOOJTHO OTIEPUPOBATH TTOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;



CBOOOJHO ONEpUPOBAaTh IMOHATUAMHU: JIOTapU(PM dYKCcIa, OECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO OIEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  NOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHUS PALMOHAIBHBIX M JAPOOHO-PaLMOHAIbHBIX
YpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh [eJIeHMe MHOrowIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BHIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONpEeNIUTeNN A PEeLIeHus
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C MOMOLIbIO CHCTEMbI
JMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpUll U
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MOIyYE€HHBIN Pe3yIbTarT;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMHU JUIs TpeoOpa30BaHus BEIPaKEHUIA;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHH C
palroHaIBFHBIM TIOKA3aTeNIeM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(MOB Ui  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppPAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WJIA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAsKEHUI;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HE0O0X0IMMBbIE (POPMYITBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUIA,

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpPAaBEHCTBa IO YCJIOBUIO 3a/ayM, HCCIEI0BaTh IOCTPOCHHbIE MOJENIU C
UCTIOJI30BaHUEM armapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKUUHU, KOMMO3UIMUSA (YyHKIMHA, rpaduk (yHKLIHH, BBIIONHATH 3J€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTh ONPEACICHUS W MHOXKECTBO 3HAYCHUH
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIINU HAa IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HATYpajbHBIM M LENbIM IOKa3aTeiaeM, rpaduk
KOpHsI N-0i CTETIeH! KaK YHKIIMU OOpaTHOM CTENICHH C HaTypallbHBIM TIOKa3aTeleM;



ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEPHPOBATh MOHATHAMHM: IOKa3aTelbHas M Jorapupmuueckas (yHKUUU, UX
CBOMCTBA U IrpadMKH, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUIA;

CBOOOJTHO ONIEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QyHKIHMHA A7 MCCIEIOBaHHUS MPOLECCOB M 3aBUCHUMOCTEH MPHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHM3HM, BbIpakaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMETHYeCKass U TeOMETpUYecKasl MPOrpecCHs,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHLIMAIBHBIN POCT,
(bopMyIa CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU [Tl PELIEHMSI pEaJIbHBIX 3aJ1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh MOHATHUSMH:  IOCIEIOBAaTEILHOCTh, CHOCOOBI  3a/IaHUS
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (YHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BEIACHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(byHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

HCIIOJIb30BaTh T€OMETPUUECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlICHUs 3a1a4.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpalluy HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONMCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3aja4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATUSIMU: OIpEAENIEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiics MOJYYHUT CIEIYIOIIME IpEeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1EJI0€ YHCI0, MHOXKECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU aeauMocTH nenslx yncen, HOJl u HOK
HaTypaJIbHBIX YHMCENl JJIs PELIEHUS 3a1a4, IPUMEHATh AIropuT™M EBKna;

CBOOOJTHO OTEPUPOBAThH MOHATHEM OCTaTKa MO MOJYJIIO, 3alIUCHIBATh HATYpaJbHbBIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIa B aareOpandeckoil U TPUroOHOMETpHUYECcKoil dopme,
BBITOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:



CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHHSI C TOMOIIBIO0 PABHOCUIIBHBIX IIEPEX OJIOB;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHUS,

CBOOOJHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoauMbIe (POPMYJIBI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHEHUH W HEPABEHCTB,
PaBHOCHUIIBHBIC CHCTEMBI I CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHHUSI CHCTEMbI M COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABEHCTB;

pemate palioHaJIbHBbIe, HWPpPAIMOHAIBHBIC, IIOKA3aTeNbHbIC, JOTrapu(PMHUUYECKHE W
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COCPIKAIINIE MOTYJIA U TTapaMeTpHhI;

NPUMEHSTH TpaduuecKre METOAbI ISl PeIICHUsI YPaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4
C mapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYallMd Ha s3BIKE alreOpbl, COCTABJISATH BBIPAKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA M HMX CHCTEMBI [0 YCJIOBHIO 3a/a4, HCCIICIOBaTh IMOCTPOCHHBIC
MOJIEJIH C UCIOJIb30BAHUEM armapaTa anreOpbl, MHTEPIPETUPOBAThH MTOJTYUYCHHBIN pe3ylbTar.

DOyHKUUH U rpaduku:

CTPOUTH Tpa@uKy KOMIO3UIMHA (DYHKIIUH C MTOMOIIBIO0 AJIEMEHTAPHOTO HCCIICIOBAHUS H
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTHh QYHKIUHU JJI1 MOJICITHPOBAHUS M HCCIICIOBAHUS PeaTbHBIX TPOICCCOB.

Hauyana maTeMaTH4eCcKoOro aHajimu3a:

UCIIONIb30BaTh IMPOU3BOJIHYIO JUIS HCCIeAOBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJMTh HaNOOJIbIIICe U HAMMEHbIIIee 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

MCIIONIb30BaTh MPOU3BOJHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHHsS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBbHO-DKOHOMUYECKHUX, 3aJadax, A ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporiecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIICHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYUCIATH WHTErpan mno ¢opmyne HproToHa-
JleliOHMIA;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYpP U 00BEMBI TEJ ¢ TTOMOIIBIO HHTETPAJIa;

UMETh TIPEJCTABICHHE O MAaTeMAaTHYECKOM MOJICIIMPOBAHMHM HA TMPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

peliaTe NPUKIAJHBIE 33a4i, B TOM YHCJE COIHATbHO-DKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMHA MaTEMaTHYECKOTO aHATH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMpOrpamMmbl Bcero Kontpoapueie  Ipaxkruueckue o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecype
MHOXECTBO JCHCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaninonaabHbIe ypaBHEHUS U 24 5
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM ITOKa3aTeaeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaunoHaibHbIE YpaBHEHUSA
4 [TokazarenpHas pynkmwms. [TokazarenbHbIC 10 1
ypaBHEHUs
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuronomeTpuueckue BIpaXEHUs U 29 1
ypaBHEHUs
7 ITocrenoBareabHOCTH U MPOTPECCHH 10 1
8 HenpepsiBabie hyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11 0




11 KIIACC

Kosau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/e/ioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJ'IGILOBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KowmriekcHeie yncna 10 1
6 HatypanbHble 1 1iebie uncna 10 1
CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOTLHBIE HpﬁaKT"quK"e H3yueHusi oOpa3oBaTejbHbIE
padoThl padoThbI pecypcb
MHO0KeCTBO, OIlEpaliy Ha,

1 I ’ pattii fal 1 https://resh.edu.ru/
MHOKECTBAMHU U UX CBOICTBa

2 Juarpammbl Diinepa-Benna 1 https://resh.edu.ru/
[IpuMeHeHne TeopeTUKO-

3 MHOYKECTBEHHOIO arrapara Jjis 1 https://resh.edu.ru/
perieHus 3ana4y
Panmonansabie yncia. OOBIKHOBEHHBIE

4 U IeCATHYHBIE IPOOH, IIPOIIEHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC TIEPUOANYSCKHE IPOOH
Pammonansabie yncia. OOBIKHOBEHHBIE

5 U JIECATHYHBIC IPOOH, TIPOIICHTHI, 1 https://resh.edu.ru/
OECKOHEYHBIE TIEPUOIUUECKHIE TPOOH
IIpumenenne apoOeii U OPOIEHTOB s

6 P P pol A 1 https://resh.edu.ru/
pelieHust MPUKIAAHBIX 33729

7 BxomHas KoHTpoJIbHAs paboTa 1 1 https://resh.edu.ru/

elicTBUTENbHLIE Yncia. ParimonannLHbIe

8 A 1 1 https://resh.edu.ru/
Y UppaloHaIbHbIE Yncia
ApudmeTnueckue oneparuu ¢

9 P! ¢ pan 1 https://resh.edu.ru/
JIEACTBUTEILHBIMHI YUCIIAMH
Monayib TeUCTBUTEILHOIO YHUCIIa U €T0

10 {ly & 1 https://resh.edu.ru/
CBOMCTBa
[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA

11 OKpYTJIEHUS, TPUKHUIKA U OLIEHKA 1 https://resh.edu.ru/
pe3yJibTaTa BEIYMCIECHUN
OCHOBHBIE METO/TbI PEIICHUS LETBIX U

12 IpoOHO-paLlMOHATBHBIX YPABHEHUH U 1 https://resh.edu.ru/

HEPaBEHCTB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

13

OCHOBHBIE METO/BI PEIICHHS IIETBIX U
IpoOHO-PallMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

https://resh.edu.ru/

14

OCHOBHBIC METO/bI PEIICHHS LIENbIX U
IpoOHO-PallMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

https://resh.edu.ru/

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenue MHOTO4YICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

https://resh.edu.ru/

16

MHOTOYIEHBI C HEITBIMH
kodunmentamu. Teopema Buera

https://resh.edu.ru/

17

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

-

https://resh.edu.ru/

18

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/

19

20

21

22

Martpuiia CUCTeMBI JINHEHHBIX
ypaBHeHUU. OnpeaenuTens MaTPHUILbI
2%2, ero reoMeTpUYECKUid CMBICI U
CBOMCTBA; BHIYUCIICHUE €r0 3HAYCHUS

Omnpenenurens MaTpuLbl 2X2, ero
reOMETPHUECKUIl CMBICT U CBOMCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

[Ipumenenue onpenenuTens s
PELIEHHS CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Pelrenne nmpukiagHeIx 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

23

Perenne nmpukiagHeIx 3a1a4y ¢
ITOMOIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

https://www.yaklass.ru/

24

KonrtponsHas pabora: "PanmonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

https://www.yaklass.ru/

25

OyHKIHSI, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo oOpaTHbIe QyHKITHH.

https://www.yaklass.ru/
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Kommnosumus hyHkmmii

I'paduk Qynkuu. nemeHTapHbIC

26 HpeoOpasOBaHKA TpaduKOB dyHKIii https://www.yaklass.ru/
OO6nacTh onpenenaeHus] © MHOXKECTBO

27 3HayeHuil pyHkiun. Hyau GyHKImm. https://www.yaklass.ru/
[TpoMexyTKH 3HAK TOCTOSTHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

28 [epuoanueckre GyHKINH. https://www.yaklass.ru/
[TpoMexyTKi MOHOTOHHOCTH (h)YHKITUU
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 Haubonpliee 1 HAMMEHBIIEE 3HAYECHUE https://www.yaklass.ru/
(GYHKIIMN Ha IPOMEKYTKE

30 HHHG? Ha, KBAIPATHIHA W IPOOHO- https://www.yaklass.ru/
TUHEWHas QYHKIUH

31 DneMeHTapHOE UCCIIEIOBAHUE U } hitps://Awww.vaklass.ru/
MoCcTpoeHue rpaduKoB STUX QYHKIIUH

32 DVICMEHTAPHOC HCCIIC/IOBARHE H https://www.yaklass.ru/
MOCTPOEHUE TPAPUKOB ITUX QYHKIIUN

33 CreleHb ¢ eabIM [MoKa3aTejieM. bruaoM hitps:/www.vaklass.ru/
Hrrotona

34 CreleHb ¢ eabIM IMoKa3aTejieM. bruaoM https://www.vaklass.ru/
Hrrotona
CrenenHast GyHKIIUS C HATypaIbHBIM U

35 LeJBIM TToKasaTeneM. EEé cBoicTBa U https://www.yaklass.ru/
rpacduk

36 Kontp OIBHAA P a6”0Ta: CTeHeHHé,‘,H https://www.yaklass.ru/
¢dbyaxums. E€ cBolicTBa u rpaduk

37 Apudmeriieckuii OPEHb HATypaIbHON https://www.yaklass.ru/
CTEIEHH U €r0 CBOMCTBA

38 Apupuernieckuii OPEHEb HATYpaTLHON https://www.yaklass.ru/
CTEIIEHH U €r0 CBOMCTBA
[Tpeobpa3oBaHUs YHCIOBBIX

39 BBIpa)KEHUH, COJIECPKAIIUX CTCIIEHU U https://www.yaklass.ru/

KOpHHU
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40

[TpeoOpazoBaHus YUCITOBBIX
BBIPAYKEHHI, COJIEPKALLUX CTEIIEHU U
KOpHHU

https://www.yaklass.ru/

41

[Ipeo6pa3oBaHus YHCIOBBIX
BBIPXKEHHH, COJEPKALIUX CTEIICHU U
KOpHU

https://www.yaklass.ru/

42

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
UpPPalMOHATIBHBIX YpaBHEHUI

https://www.yaklass.ru/

43

44

45

WppaumnoHnanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
UPpaLMOHATIbHBIX YpaBHEHUI

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PEIIEHUS
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXO/BI B PELICHUT
UPPALMOHAIIBHBIX YPABHEHUN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

46

47

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TTEPEXO/BI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

48

49

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN

CBoiicTBa u rpaduk KOpHs N-0if cTeneHn

Kak (QyHKIIMH 0OpaTHOW CTENEHH ¢
HaTypaJIbHBIM IOKa3aTelIeM

https://resh.edu.ru/

https://resh.edu.ru/

50

CoiicTBa u rpaduk KOpHA N-0if cTeneHn

KaK (YHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelIeM

https://www.yaklass.ru/

51

Konrtponbnas pabdora: "CpoiicTBa
rpaduk KopHs N-0if cTeneHu.
WpparmonanbHble ypaBHeHUS"

https://resh.edu.ru/

52

CrereHs ¢ palOHAJIbHBIM IMOKA3aTCIICM

U €€ CBONCTBA

https://resh.edu.ru/
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CreneHs ¢ paluOHAJIbHBIM IMOKA3aTCJIEM

53 . 1 https://resh.edu.ru/
u e€ cBoiicTBa

54 CTCHHGHB“C palMOHAILHBIM MTOKa3aTeIeM 1 https://resh.edu.ru/
u e€ cBOMCTBa

55 [Toka3zarenpHast pyHKLUS, €€ CBOWCTBA U 1 hitps://resh.edu.ru/
rpaduk

56 Hcnons3oBanue rpafpm(a GbyHKIMU 1715 1 https://resh.edu.ru/
pelIeH s YpaBHEHHI

57 Henoxe3oaie rp afp MK GyHiImn 1 1 https://resh.edu.ru/
pelIeH s YpaBHEHHI
[Toka3zarenpHble ypaBHeHHss. OCHOBHbIC

58 METOJIbI PEIICHHSI TOKA3aTeIbHBIX 1 https://resh.edu.ru/
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHsI. OCHOBHbIC

59 METO/IbI PEIICHUS TOKa3aTeIbHbBIX 1 https://www.yaklass.ru/
ypaBHEHUH
[TokazarenbHble ypaBHeHUS. OCHOBHBIC

60 METOJIbI PEIICHHSI TOKA3aTeIbHBIX 1 https://resh.edu.ru/
ypaBHEHUH

61 KontponsHas padoTa: HOKEB&TCJ‘IBH@.:I 1 https://resh.edu.ru/
¢bynkiust. [TokazaTeabHbIe YpaBHEHHUS

62 Jlorapugwm uymcna. CBoiicTBa orapudpma 1 https://resh.edu.ru/

63 Jlorapugwm uucna. CoiicTBa orapudma 1 https://resh.edu.ru/

64 Jlorapudm uucna. CoiicTBa jorapugpma 1 https://resh.edu.ru/

65 JlecATHUHbIC 1 HATYPaTbHbIC 1 https://resh.edu.ru/
Jorapu@msl

66 JLCCATH|HEIC M HATYpaNbHEIC 1 https://resh.edu.ru/
sorapupmsbl

67 [Tpeodpasosanme sepaxenuii, 1 https://www.yaklass.ru/
COZIepIKAIIHX JIOTapUPMBI

68 [peobpasosanue sripaxernii, 1 https://resh.edu.ru/
coJiepKaIIux JorapudMpl

69 ITpeobOpa3oBaHue BEIPAKCHHIA, 1 https://resh.edu.ru/
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coJiepKaIImx JorapupmMbl

Jlorapudmuueckas GyHKIH, €€

70 N https://resh.edu.ru/
CBOWCTBA U TpaduK

71 Horva pudmureckas pynicims, o8 https://resh.edu.ru/
CBOWCTBA U TpaduK

72 Hcnons3oBanue I’paii)I/IKa byHKIAM 15 https://resh.edu.ru/
pelIeHus ypaBHEHUH

73 Hcnons3oBanue I’paii)I/IKa byHKIAM 15 https://resh.edu.ru/
pelIeHUs ypaBHEHUH
Jlorapudmuaeckne ypaBHEHUSI.

74 OCHOBHBIE METOIbI PELICHUS https://www.yaklass.ru/
Jorapu(pMHUUECKUX YpaBHEHHN
Jlorapudmuaeckne ypaBHEHUS.

75 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/
Jorapu(pMHUUECKUX YpaBHECHUN
Jlorapudmuaeckre ypaBHECHUS.

76 OCHOBHBIE METOJIbI PEILICHUS https://resh.edu.ru/
Jorapu(PpMUUECKUX ypaBHEHUI

77 PaBHOCWIIBHBIE TIEpEXOIBI B peIleHHH httos://resh.edu.ru/
Jorapu(pMHUUECKUX YPaBHECHHUN

78 PaBHOCWIIBHBIE TIEpEXOIBI B peIleHHH https://resh.edu.ru/
Jorapu(pMHUUECKUX YPaBHECHHUN
KonTponpHas pabora:

79 "Jlorapudmuyeckast QyHKITUS. https://resh.edu.ru/
Jlorapupmuueckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC httos:/Awww.vaklass.ru/
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC https://resh.edu.ru/
YHCIIOBOTO apryMeHTa

82 ApKCcUHYC, apKKOCUHYC U apKTaHTEHC httos://resh.edu.ru/
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHTE€HC https://resh.edu.ru/
YHCIIOBOTO apryMEHTa

84 TpuronomeTpuveckast OKpy>KHOCTb, https://resh.edu.ru/
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OIpeieTICHuE TPUTOHOMETPUIECKUX
(GYHKIMN 9UCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpe/IeIEHUEe TPUTOHOMETPHUECKUX https://www.yaklass.ru/
(GYHKIMN 9UCIOBOTO apryMEeHTa

86 OCHOBHbBIC TPUTOHOMETPUICCKUE hitps://resh.edu.ru/
hopmyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE hitps://resh.edu.ru/
(hopMyIIbI

88 OCHOBHBIEC TPUTOHOMETPUICCKUE hitps://resh.edu.ru/
bopmyIbl

89 OCHOBHbBIEC TPUTOHOMETPUICCKUE https://resh.edu.ru/
(hopMyIibl

90 Hp606pa30jBaHI/Ie TPUTOHOMETPUYCCKHX hitps://resh.edu.ru/
BBIpKCHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKHIX hitps://resh.edu.ru/
BBIpQKCHU I

92 Hp606p330PaHI/Ie TPUTOHOMETPUUYECCKHIX hitps://www.vaklass.ru/
BBIpaKEHU

93 Hp606p330PaHI/Ie TPUTOHOMETPUUYCCKHIX hitps://resh.edu.ru/
BBIpQKEHU T

94 Perrenne TPHIOHOMETPHIECKHX hitps://resh.edu.ru/
ypaBHCHHI

95 Perienue TPHTOHOMETPHHECKHX https://resh.edu.ru/
ypaBHEHHIA

9% Perrenne TPHIOHOMETPHIECKHX https://resh.edu.ru/
ypaBHCHUI

97 Perienue TPHTOHOMETPHHECKHX hitps://resh.edu.ru/
ypaBHEHHIA

98 Perienue TPHTOHOMETPHHECKHX https://resh.edu.ru/
ypaBHEHHIA

99 Perienne TpuroHOMETpHUYECKUX hitps://resh.edu.ru/

YpaBHEHUH
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Pemenue TpuroHoMeTpuuecKux

100 . https://www.yaklass.ru/
ypaBHEHUI
Konrponsnas pabora:

101 "TpUrOHOMETPUYIECKHE BBIPAKEHHS U https://resh.edu.ru/
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocite1oBaTeIbHOCTH, CIIOCOOBI 3aJaHUs

102 MocJIef0BaTeNIbHOCTEN. MeTon https://resh.edu.ru/
MaTeMaTUYECKON MHIIYKIIUU
MOHOTOHHBIE U OTPaHUICHHBIC

103 mocjeIoBaTeIbHOCTH. McTopus aHaiu3a https://resh.edu.ru/
OECKOHEYHO MaJIbIX

104 ApudmeTnaeckas Iporpeccus https://resh.edu.ru/

105 I'eomeTpruecKas MPOrpecCHst https://resh.edu.ru/

106 beckonero y6bIBaIOIJ_Ia}I https://resh.edu.ru/
reoOMeTpUYECKast IPOTPECCHSI

107 Cymma 6eCKOHqu HO yObIBaIOWCH https://www.yaklass.ru/
r€OMETPUYECKOMN MPOrPECCHH

108 JIMHEHHBIH U SKCIIOHSHITUATBHBIH POCT. httos://resh.edu.ru/
Yucno e. Dopmyra CI0KHBIX MPOLEHTOB

109 JIMHEHHBIH U SKCIIOHSHITUATBHBIN POCT. https://resh.edu.ru/
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
Hcnons3oBanue nporpeccun 1uist

110 peLIeHUs peabHbIX 3a/1a4 PUKIATHOTO https://resh.edu.ru/
Xapakrepa

111 FOHTPOHI’HM pabora: " https://resh.edu.ru/

ITociie0BaTENbHOCTH U MPOTPECCHH

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA https://resh.edu.ru/

113 Touka paspbiBa. AcUMIITOTHI TPa)UKOB httos://resh.edu.ru/
byHKIHIT

114 CaoiicTBa (D)yHKITUI HEMPEPHIBHBIX Ha https://resh.edu.ru/
OTpe3Ke

115 CoiicTBa (yHKIIUIT HEMPEPHIBHBIX HA https://resh.edu.ru/

OTpe3Ke
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Meroa UHTEPBAJIOB TSI pEIICHUS

116 1 https://resh.edu.ru/
HEPaBEHCTB

117 MeToll HHTEPBAJIOB JUI peIlICHHA 1 https://resh.edu.ru/
HEpaBEHCTB

118 Meton uHTepBAOB M pemieHus 1 https://www.yaklass.ru/
HEPaBEHCTB

119 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 1 https://resh.edu.ru/
(GyHKUMH 1715 pelieHus 3a1a4

120 HpHMeHiaHHe CBOWCTB HETIPEPBIBHBIX 1 https://resh.edu.ru/
(GyHKUMH 1715 pelieHus 3a1a4

121 lepsast 1t BTOpas MpoH3BOAILIC 1 https://resh.edu.ru/
GbyHKIIUU

192 OnpeneneHHf, T€OMETPUUYECKHUI CMBICT 1 https://resh.edu.ru/
IIPOU3BOIHOM

123 OHpeHeHeHHf’ > (usutieckiit cmbicn 1 https://resh.edu.ru/
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy 1 https://resh.edu.ru/
byHKIIUHU

125 VYpaBHeHHE KacaTelnbHON K rpaduKy 1 https://resh.edu.ru/
byHKIIUHU

126 [Tpou3BOAHBIE 2JIEeMEHTAPHBIX (PYHKIIMI 1 https://resh.edu.ru/

127 [Tpou3BOAHBIE 2JIEMEHTAPHBIX (PYHKIIMI 1 https://resh.edu.ru/

128 Hpomssoaras cymMEr, TpO3BEACHIA, 1 https://resh.edu.ru/
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIAN

129 HponssoHas CyMMEL HPOMSBEACHIA, 1 https://resh.edu.ru/
YaCTHOT'O U KOMITO3UIIMU (QYHKIUN

130 Hpomssoaras cymmer, MPOMSBEACHIA, 1 https://resh.edu.ru/
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIAH

131 KontponsHast padora: "[IpouszBoanas” 1 https://resh.edu.ru/

132 Hostopenne, 0606meHIfe’,, " 1 https://www.yaklass.ru/
cucTeMaTh3alus 3HaHui: "YpaBHeHUs

133 Iosropenne, obobmenne, 1 https://resh.edu.ru/

cucTeMaTu3aius 3HaHuit: "OyHkuun"
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134 HroroBast KOHTpOJIbHAs paboTa 1 1 https://resh.edu.ru/
135 Hrorosas KOHTpOJIbHAs paboTa 1 1 https://resh.edu.ru/
136 Hosropenne, 0606memfe’ 1 https://resh.edu.ru/
CHCTEMaTH3alns 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara npposbie
n/n Tema ypoka Bceero Konrponbnele | IIpakradeckue fllsylleﬂnﬂ :)lﬁlc)l;l;oBaTeanue
padoThI padoThI pecypes

[IprumeHeHnue nporu3BOIHON K

1 UCCIe0BaHHI0 QYHKIUI Ha 1 https://resh.edu.ru/
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpumeHeHne MPON3BOIHOM K

2 UCCIIe0BaHHIO0 QYHKIUI Ha 1 https://resh.edu.ru/
MOHOTOHHOCTbD U 9KCTPEMYMBI
[IpumeHeHne MPON3BOTHOM K

3 UCCIICIOBaHUIO (DYHKIMI Ha 1 https://resh.edu.ru/
MOHOTOHHOCTbD U 9KCTPEMYMBI
[IpumeHeHne MPON3BOIHOM K

4 UCCIe0BaHUI0 QYHKIUI Ha 1 https://resh.edu.ru/
MOHOTOHHOCTb U 9KCTPEMYMBI
[IprMeHeHne nNpon3BOIHOM K

5 UCCIIEIOBAaHUIO (DYHKIMI Ha 1 https://resh.edu.ru/
MOHOTOHHOCTbD U 9KCTPEMYMBbI
[IprMeHeHne npon3BOIHON K

6 UCCIIeIOBaHUIO (DYHKIUI Ha 1 https://www.yaklass.ru/
MOHOTOHHOCTB U 9KCTPEMYMBbI
Haxoxnenne HanOoIbIIETO 1

7 HaMMEHBIIIETO 3HAYEeHUs HeITPEPHIBHOM 1 https://resh.edu.ru/
(GYHKIINM Ha OTpe3Ke
Haxoxnenne HanOoIbIIETO 1

8 HaMMEHBIIIETO 3HAYEeHUS HEITPEPHIBHOM 1 https://resh.edu.ru/
(GYHKIIMM Ha OTpe3Ke
Haxoxnenne HanOoIbIIETO 1

9 HaMMEHBIIIETO 3HAYEeHUs HeITPEPHIBHOM 1 https://resh.edu.ru/
(GYHKIIMHA HAa OTPE3KE

10 HaxoxieHnre HanOobIIero u 1 https://resh.edu.ru/
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HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenue HanbonbLIero u

11 HAMMEHBIIIEr0 3HAYEHHUS HEITPEPHIBHOM 1 https://resh.edu.ru/
(GyHKIMHU Ha OTpe3Ke

12 BxopHas koHTpoJbHAS paboTa 1 https://resh.edu.ru/
[IpuMeHeHne npon3BOHOM IS

13 HAXO0KJICHHS HAMTYYIIEro PEIeHus B 1 https://resh.edu.ru/
HPHUKIIATHBIX 3a1a9aX
[IpuMeHeHre POU3BOTHOM TSt

14 HAXO0XK/ICHHUS HAMJIYYIIIErO PEIICHUsS B 1 https://www.yaklass.ru/
NPUKJIaIHBIX 3a/1a4ax
[IpuMeHeHHe POU3BOTHOM TS

15 OMPE/IENICHHS CKOPOCTH H YCKOPEHHS 1 httos:/resh.edu.ru/
npoiecca, 3aJaHHOro GOPMYJION HITH
rpaduKom
[Ipumenenre npou3BOIHON IS

16 OMPE/IeNIEeHHs CKOPOCTH H YCKOPEHH 1 httos://resh.edu.ru/
nporiecca, 3a1aHHoro GopMyIIOi Win
rpaduKom

17 Kommoszurus GpyHKIuiz 1 https://resh.edu.ru/

18 Kommoszurus GpyHKIuiz 1 https://resh.edu.ru/

19 Kommnosunus GpyHKmi 1 https://resh.edu.ru/

20 FGOMeTpI/I‘-IeCIEI/Ie o0Opa3bl ypaBHEHHI Ha 1 hitps://resh.edu.ru/
KOOPANHATHOM TIIOCKOCTH

21 r COMETpUHECKHE o0pa3ssl ypaBHEHHIA Ha 1 https://resh.edu.ru/
KOOPANHATHOM TUIOCKOCTH

22 KOHTpOJELHaﬂ padora: ”HCCHeHOBaIfIf,Ie 1 https://resh.edu.ru/
(YHKIHU#T C TOMOIIBIO TIPOM3BOAHON

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO 1 https://resh.edu.ru/
epPBOOOPA3HBIX
[TepBOOOpa3HbBIE dNTEMEHTAPHBIX

24 byuknuii. [IpaBuia HaX0XKICHUSI 1 https://resh.edu.ru/

epBOOOPA3HBIX
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25

ITepBooOpazHbIe IIEeMEHTAPHBIX
¢ynkuunit. [IpaBuna HaX0XKACHUSA
epBOOOPa3HBIX

https://www.yaklass.ru/

26

27

28

Nurterpan. 'eomeTprudeckuii CMbICT
WHTErpaja

Brrunciienue onpenenéHHoro
uHTerpana no gopmyne Horotona-
JleitOHuIa

Brrunciienue onpenenéHHoro

uHTerpana no ¢popmyie Hetorona-
JleliOHMLIIAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

HpI/IMeHeHI/Ie HHTCIrpajia Ijisd
HaXO0XJICHUA HHOHIaI[eﬁ IIJIOCKHUX

¢uryp

https://resh.edu.ru/

30

IIpuMeneHue nHTErpaa s
HaXOXJCHUS 00HEMOB T€OMETPUYECKHIX
Tel

https://resh.edu.ru/

31

32

IIpumepsl pereHunit
nudepeHIaTbHBIX YPaBHEHUN
[Ipumeps! pemenunit
JuddepeHIMaIbHbIX YpaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

33

MareMaTHuecKoe MOJICIIUPOBAHUE
peabHBIX MPOIIECCOB C MTOMOIIBIO
T depeHIMaIbHbIX YpaBHEHUN

https://resh.edu.ru/

34

KonTponbnas pabota: "[lepoobpaznas
u uHTerpan"”

https://www.yaklass.ru/

35

36

Tpuronomerpudeckue GyHKINHU, UX
CBOIcTBa U rpadUKu
Tpuronomerpuueckue GyHKIINH, UX
CBOWCTBA U rpaduKu

https://resh.edu.ru/

https://resh.edu.ru/

37

Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U Tpaduku

https://resh.edu.ru/

38

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U IrpaduKu

https://resh.edu.ru/
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Tpuronomerpuueckue GyHKIMH, UX

39 N https://resh.edu.ru/
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

40 YPaBHCHHMIA C IIOMOIIIBIO https://www.yaklass.ru/
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

41 YPaBHCHHMIA C IIOMOIIIBIO https://www.yaklass.ru/
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

42 YpPaBHEHUH C IIOMOIILIO https://resh.edu.ru/
TPUTOHOMETPHUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 YpaBHEHHI C IIOMOIIIBIO https://resh.edu.ru/
TPUTOHOMETPHUYECKOH OKPYKHOCTH

m Pemenre TpUroHOMETPUYECKIX https://resh.edu.ru/
HEPaBEHCTB

45 Pemenne TpuroHOMETpUYECKUX hitps://resh.edu.ru/
HEPaBEHCTB

16 Penienne TpUroHOMeTpHUUECKUX https://resh.edu.ru/
HEPaBEHCTB

47 Peluerue TpHroHOMETpHICCKHX https://www.yaklass.ru/
HEPaBEHCTB
KonTponsHas pabora: "['paduxu

48 TPUTOHOMETPHYECKUX (DYHKIIUH. https://resh.edu.ru/
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIC METO/IBI peMeHN https://resh.edu.ru/
NOKa3aTeIbHbIX HEPAaBEHCTB

50 OCHOBHEIE METOJIbI pelICHHS https://resh.edu.ru/
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS https://resh.edu.ru/
NOKa3aTeIbHbIX HEPAaBEHCTB

50 OCHOBHBIE METO/IbI pEILICHUS https://resh.edu.ru/
IIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS https://www.yaklass.ru/
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Jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHBIE MCTOJABI pCHICHUA

54 https://resh.edu.ru/
norapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS https://resh.edu.ru/
JOTapu(PMHUUECKUX HEPABEHCTB

56 OCHOBHbIC METO/IbI PELICHHS https://resh.edu.ru/
norapupMHUECKUX HEPABEHCTB

57 OCHOBHBIC METO/IbI PEIICHUS https://resh.edu.ru/
UPPAMOHATILHBIX HEPABCHCTB

58 OCHOBHBIC METO/IB! PeICHNU https://resh.edu.ru/
UppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHbIC METO/IbI PELICHHU https://resh.edu.ru/
UPPAIMOHATILHBIX HEPABCHCTB

60 OCHOBHBIE METOIBI PEIICHUS https://www.vaklass.ru/
UppaIMOHATLHBIX HEPABEHCTB

61 I'paguucciue meTozp: PCIICHIT https://resh.edu.ru/
UPPAIMOHATLHBIX YPABHCHHMA

62 Ipaguueckne metoze! DELTEHHA https://resh.edu.ru/
UPPAIMOHATLHBIX YPABHCHHMA

63 Tpadurieckite MCTOAL! perieHHA https://resh.edu.ru/
MOKa3aTeNbHBIX YpaBHEHUN

64 ['padmyeckue METOABI pelIeHHs https://resh.edu.ru/
MOKA3aTeIbHBIX HEPABCHCTB

65 I'paguueciue meTozp: DELICHHA https://resh.edu.ru/
norapu(pMHUECKUX YpaBHEHHMA

66 I'paguueckne MeToa! pemenns https://resh.edu.ru/
Jorapu(MUUIECKIX HEPABEHCTB

67 I'pagmraeckue meTopt pemenns https://www.yaklass.ru/
norapupMHUECKUX HEPABEHCTB
['padmaeckre METOIBI PEIICHHS

68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX https://resh.edu.ru/
ypaBHEHUH

69 ['padrueckue METOBI PEIICHHUS https://resh.edu.ru/
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70

71

72

MOKa3aTeNbHBIX U JOrapu(OMUUECKUX
ypaBHEHUI

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbBIX U JIOTapU(PMUICCKUX
HEPABCHCTB

I'paduueckue MeTo Bl pemeHUs
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

KonTtponbHas pabora:

"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMUIECKIe HepaBeHCTBRA"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

73

KommnekcHble uncna. Anredpandeckas
U TPUTOHOMETPHYECKasi JOPMBI 3aITHCH
KOMILJIEKCHOT'O YHCia

https://www.yaklass.ru/

74

KommekcHble uncna. Anredpandeckas
U TPUTOHOMETPHYECKasi POPMBI 3aITHCH
KOMILJIEKCHOT'O YHCia

https://resh.edu.ru/

75

76

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
ApudmeTrnueckue onepauu c
KOMIUIEKCHBIMU YK CIIaMU

https://resh.edu.ru/

https://resh.edu.ru/

77

78

79

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOM IIOCKOCTH

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAWHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKciia

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

80

81

®opmyna Myaspa. Kopau n-oit
CTENEHN U3 KOMIUIEKCHOTO YHCIIa
IIpuMeHeHrne KOMIUIEKCHBIX YHMCEIT JUIst
peneHns GU3NYECKUX U
TEOMETPUYECKUX 3a1a4

https://www.yaklass.ru/

https://resh.edu.ru/

82

KonTtponbnas padora: "KomruiekcHbie
yucna"

https://resh.edu.ru/
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83 HarypasbHbIe 1 1IeITbIe YncIia https://resh.edu.ru/

84 HarypasbHbIe 1 1eITbIe YncIia https://resh.edu.ru/

85 [IpumeHeHre MPU3HAKOB ICTUMOCTH httos://resh.edu.ru/
IEJIBIX YHCEIT

86 [IpuMeHeHre TPU3HAKOB JICTMMOCTH https://resh.edu.ru/
ISIIBIX YHCEIT
[IpuMeHeHre TPU3HAKOB JICTMMOCTH .

87 Hepmx qncer: IEO J1 1 HOK https://resh.edu.ru/
[IpuMeHeHre PU3HAKOB ICITUMOCTH _

88 HepHHX ancer: II{) OJ1 1 HOK https://resh.edu.ru/

89 [IpuMeHeHre TPU3HAKOB JICTMMOCTH https://www.vaklass.ru/
IEJIBIX YHCEII: OCTATKHU 110 MOTYJTHO

90 [IpuMeHeHre PU3HAKOB IEITUMOCTH httos://resh.edu.ru/
IEIIBIX YHCEJI: OCTATKHU 110 MOJTYJIFO
[IpuMeHeHre TPU3HAKOB JICTMMOCTH

91 LENBIX YHCEIT: alropuT™ EBKinaa s https://resh.edu.ru/
peIIeH s 3a/1a4 B ISJIBIX YUCIIaX

92 KOHTR'OJILHaﬂ pabora: "Teopus LenbIx https://resh.edu.ru/
qHCe
CucreMa 1 COBOKYTHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- https://resh.edu.ru/
CIICAICTBUS
CucreMa 1 COBOKYTHOCTb YpaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- https://resh.edu.ru/
CIIEAICTBUS
OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U

95 COBOKYITHOCTEH pallMOHAIbHBIX https://resh.edu.ru/
ypaBHEHUU
OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U

96 COBOKYITHOCTEH UpPaLMOHATBHBIX https://www.yaklass.ru/
ypaBHEHU U
OCHOBHBIC METOJIbI PCIICHHUS CUCTEM U

97 COBOKYITHOCTEH MOKa3aTeIbHbBIX https://resh.edu.ru/

ypaBHEHU I
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98

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

https://resh.edu.ru/

99

OCHOBHBIE METO/IbI PELLIEHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHU I

https://resh.edu.ru/

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHU I

https://resh.edu.ru/

101

102

103

104

[TprMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3
pa3IUYHbIX 00J1aCTEN HayKu U
peasbHOM JKU3HU, UHTEPIIpETaLHs]
MOJIyYEHHBIX PE3Yy/IbTaTOB

[IpuMeHeHne CUCTEM K PELECHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 U3
pa3IUYHbIX 00JaCTe HayKu U
peaIbHOM JKNU3HU, HHTEPIIPETALIMS
MOJIyYEHHBIX PE3y/IbTaTOB

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IUYHbBIX 00J1aCTe HAyKu U
pEaIbHOM JKNU3HU, HHTEPIIPETALIMS
MOJIyYEHHBIX PE3Yy/IbTaTOB

Kontponbnas padota: "Cuctemsr
parroHaIbHBIX, UPPALMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
ypaBHeHHH"

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

105

106

107

ParmonanbHbie ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanyioHasibHbIE CHCTEMBI C
napaMeTpamu

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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108

109

UppanronanbHbie ypaBHEHUS,
HEPaBEHCTBA C lTapaMeTpamMu
HppanuonaibHbIe CUCTEMBI C
napameTpamu

https://resh.edu.ru/

https://resh.edu.ru/

110

111

[TokazaTenbHbIC YpaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMmu
IToka3aTenbHBIC CHCTEMBI C
napameTpamMu

https://resh.edu.ru/

https://resh.edu.ru/

112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TApaMeTpaMu

https://resh.edu.ru/

113

114

Jlorapudmuueckre CUCTEMBI C
napaMeTrpamu
TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamu

https://resh.edu.ru/

https://www.yaklass.ru/

115

116

TpuronomeTpruyecKrue HEPaBEHCTBA C
napaMeTrpamu

TpuronoMeTpuyecKrue CUCTEMBI C
napaMeTpamu

https://resh.edu.ru/

https://resh.edu.ru/

117

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENEH pealbHbIX
CUTYallHil C MOMOIIBIO YPAaBHEHUH C
napameTpamu

https://resh.edu.ru/

118

119

ITocTpoeHue u uccnenoBaHue
MaTEeMaTUYECKNX MOJENIEH pealbHbIX
CUTYAaLUH C IIOMOLIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpaMu

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKUX MOJIENIEH peatbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

https://resh.edu.ru/

https://resh.edu.ru/

120

KonTtponbHas pabdora: "3anaun ¢
napamerpamu’

https://resh.edu.ru/

121

[ToBTOpenue, 0600IIEHNE,
cucTemarusanus 3HaHuil: "Ypasaenus"

https://resh.edu.ru/
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122

123

124

125

[ToBTOpeHme, 0600IIEHNE,
cucTemarusanus 3Hauui: "YpaBHenus'

[ToBTOpeHnue, 06001ICHNE,
cucTemMaTu3alus 3HaHui: "YpaBHEHHUSL.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 06001ICHNE,
CcHUCTEMaTH3al|s 3HAHMH:
"HepaBencrBa"
[ToBTOpenue, 06001ICHNE,
CHUCTEMaTH3aI|s 3HAHMIA:
"Hepasencrtna"

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

126

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAaHUHN
"Hepasencrtna"

https://resh.edu.ru/

127

[ToBTOpEeHME, 0000IICHUE,
CUCTEMAaTH3aLMs 3HAHUH
"ITponsBoaHas u €€ npuMeHeHue"

https://resh.edu.ru/

128

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3alus 3HaHUM:
"ITpon3BoaHas u €€ npuMeHeHue"

https://resh.edu.ru/

129

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

https://resh.edu.ru/

130

[ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHeHue"

https://resh.edu.ru/

131

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

https://resh.edu.ru/

132

133

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHui: "OyHKkuun"
[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

https://resh.edu.ru/

https://www.yaklass.ru/

134

Wroroas KOHTpOJIbHAS paboTa

https://resh.edu.ru/

135

Wroroas KOHTpOJIbHAS paboTa

https://resh.edu.ru/
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[ToBTOpeHme, 0600IIEHNE,
cHCTeMaTH3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136 1 https://www.yaklass.ru/

136 11 0


https://www.yaklass.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u

Havayia MareMatudeckoro aHanmsa, 11 kmace/ Komsrun FO.M., TkaueBa M.B., ®egoposa
H.E. u apyrue, AxumonepHoe obmiectBo «M3aarensctBo «IIpocBemienne»

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/
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