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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma mno mnpenMery «AinredOpa U Hayana aHallM3a)» Ha YpOBHE
CpemHero o0Iero oopa3oBaHusl COCTaBJCHA HA OCHOBE MoyIokeHu u TpeboBaHui
K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTelbHON MPOrpaMMbl CpPEIHETO
oOmiero oOpa3oBaHus, MpeAcCTaBICHHBIX B DenepaibHOM TOCYJIapCTBEHHOM
oOpa3oBaTenbHOM  CTaHmapTe cpemHero obmero oOpasoBanus  (IIpukas
MunucrtepctBa npocsenienus Poccutickoit @eaepanun ot 12.08.2022 Ne 732 «O
BHECEHUH W3MEHEHHUU B (enepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHJApT cpeaHero  oOmero  o0pa3oBaHUs,  YTBEPXKICHHBIA  MPHUKA30M
MunucrepcTBa oopazoBanusi U Hayku Poccuiickoit deneparuu ot 18.05.2023 noo
Ne 371), denepanbHOil pabouell mporpaMmbl YriayOJCHHOTO YPOBHS H3YyYEHHS
yuyeOHoro npenmera «Anredpa u Havyana aHanuza» (10-11 xmacc), OOII COO u
yueOHoro twiana ['BOY COHI Ne 30 r. CeBpaHbu, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3YyJIbTaTOB TyXOBHO-HPABCTBEHHOT'O PAa3BUTHSA,
BOCIIUTAHUSI W COIMAIM3AIMU OOyYaronuxcs, MpeACTaBICHHBIX B paboueit
nporpamme Boctiutanusi ' bOY COIII Ne 30 r. Ce3pans.

Y4eOHbIil Kypc anreOpbl U Haval MaTEMaTHYECKOTO aHaiu3a 3aKIabIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3UKM, XUMUHU, OHOJIOTHUH,
MOHMMaHUsl OCHOBHBIX TEHICHUUN pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCSI B COBPEMEHHBIX IU(GPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh MX IS JajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM kn3HU. B TO ke BpeMsi oBnajgeHue aOCTpPakTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSMU aireOpbl M MaTeMaTUYECKOTO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTB, J1OKa3bIBAaTh
YTBEPKACHHUS C TIOMOINBIO MHIAYKIIMH U PACCYXIaTh NEAYKTHBHO, MCIIOIH30BAThH
000011IeHHEe W KOHKpPETU3alMio, abCTparupoBaHME W aHAIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILIUICHHUE.

B xonme usyuenus ydyeOHOro kypca «Anrebpa u Hayaisa MaTeMaTUYECKOTO
aHaJM3a» O0O0ydYarommecs TOTY4YaloT HOBBIM OMBIT PEUICHUs] MPHUKIATHBIX 3a1ad,
CaMOCTOSITENILHOTO TIOCTPOSHHUSI MaTeMAaTHUYECKUX MOJeNield peambHBIX CHUTYyaIlui,
UHTEPIpPETallMd  TOJNYYCHHBIX  PEIIEHWH, 3HAKOMATCA C  MpUMepamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEHl B MpUpOJEe, HAyKe M HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMHU.

VY4eOHbIi Kypc 007a7aeT 3HAYUTENBHBIM BOCHHUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yeTcsi Kak dYepe3 YyueOHBbIH MaTepuan, CHOCOOCTBYIOLIUI
(opMHPOBaHNIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 crenupuKy ydeOHoi



AESTeNIbHOCTH, TpeOyromel MNpOJODKUTENBHON — KOHIIEHTpAllMd — BHHUMAaHUA,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTM W  OTBETCTBEHHOCTHM 34 MOJIyYEHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT IE€ATEIbHOCTHBIN MPUHIIMIT OOY4YEHHUS.

B crpyktype yueOHOro kypca «Anrebpa W Hayala MaTEeMaTHYECKOIO
aHaJIM3a» BBIJEICHBI CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE TuHUU: «Hucna
U BBIYUCIICHUA», «DyHKINU U TpaduKn», «YpaBHEHUS U HepaBeHCTBay», «Hauama
MAaTeMaTUYECKOr0 aHaIn3a», «MHOXecTBa U JOTuKa». Bce OCHOBHBIE



coJZiepKaTeIbHO-METOIMYECKUE JIMHUM H3Yy4aloTCs Ha MPOTSHDKEHUM JIBYX JIET
oOy4yeHHs Ha ypOBHE CpeAHero odmiero oOpa3oBaHHUs, E€CTECTBEHHO JOIOJHSS
Apyr Apyra W MOCTENEHHO HACHIMAsACh HOBBIMH TEMAaMH W pasnenaMu. JaHHbBIH
y4eOHBII KypC SIBJISIETCS HMHTETPATHBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COZiepKaHWe HECKOJIbKUX MaTeMaTHYeCKHX IUCHUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHUS, MATeMaTHYECKUN aHalN3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. [lo mepe Toro kak oOywaroniecs OBIaJIeBalOT Bce Ooiiee
MIMPOKHM MATEMAaTHYECKUM arlapaTtoM, Y HUX IOCIEA0BATEILHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHMYeCKyl0 MOJElb pealbHOM
CUTYyallud, IPUMEHSTh 3HAHUS, MMOJyYeHHbIE IPU W3YYEHUH Y4eOHOTrOo Kypca, JUIs
pelIeHHs] CAMOCTOATENbHO C(HOPMYITUPOBAHHON MaTEeMaTUYECKOH 3a/1auyd, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepkaTenbHO-METOAMYECKas JTHHUS «YuClia W BBIYMCIICHUS) 3aBEpIIacT
(GopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEILHBIX YUCEIN, KOTOPOE OBLIO
HAauyaToO Ha YPOBHE OCHOBHOIO o0miero oopasosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBanusi oco0oe BHUMaHHWE yxaensercs (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKIIOYAIOMIMX B Cce0s MCIOJIB30BAaHHUE Pa3TMUHBIX
dopM 3ammcu 4YMcIa, YMEHUE JeNaTh MPHUKHUIKY, BBIIOIHATH MPHOIMKECHHBIC
BBIUMCIICHUS, OLICHUBATh YHCJIOBBIC BBIPAKEHUS, pa0dOTaTh C MaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMMCSi MHOXKECTBA HATypalbHbIX, LEJNbIX,
pallMOHANBHBIX M JCUCTBUTENBHBIX  YHCEN  JIOTIOJNHSIOTCS  MHOKECTBOM
KOMIUICKCHBIX 4YHCEl. B KakIoM W3 3THX MHOXECTB PacCMaTPUBAIOTCS
CBOWCTBEHHbIE €My crHenuduyeckue 3aJadydl M OIepaluu: JeJIeHUEe Halleo,
ONEPUPOBAHME OCTATKAMU Ha MHOXXECTBE LEJbIX 4YHCEed, OcoOble CBONCTBA
palMOHANBHBIX M MPPALUOHATBHBIX YHCEN, apuPMETHIECKIE ONEPAIlUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapst mocnenoBaTeNbHOMY pPACHIMPEHHIO KPYra MCIOJIb3YeMbIX YHCEN U
3HAaKOMCTBY C BO3MOXXHOCTSIMH MX MPHUMEHEHUsI JJIsi PEIICHUS Pa3JIMYHbIX 3a/1a4
dopmupyeTcsi TpeAcTaBiIeHUe O €AMHCTBE MAaTEMATHKH KaKk HayKd M €¢ POJIH B
IOCTPOECHUU MOJIEJIe peanibHOro0 MHUpa, LIMPOKO HCHOJIb3YIOTCS 0000IIeHHE U
KOHKPETH3aIIHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTcs Ha TPOTHKECHHH BCETO
oOy4eHHsT Ha YPOBHE CpEIHEro oOIIero 0O0pa30BaHUS, IMOCKOJBKY B KauIOM
pasnene IIporpamMmbl NpPeayCMOTPEHO pEIIeHHEe COOTBETCTBYIOMIMX 3anad. B
pe3ynbTare oOyyaroliMecs OBJIQJACBAIOT PAa3IUYHBIMU METOJAaMU  PELICHUS
palMOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JIOTAPH(PMHUUYECKUX H
TPUTOHOMETPUYECKNX YpaBHEHUI, HEPaBEHCTB M CHCTEM, a TaKkKe 3ajad,
cojepkammx mapamerpbl. [loydeHHbIE YMEHUS MIMPOKO HCIOJB3YIOTCS TPU
UCCIICIOBAaHUH (YHKIIUHA C TIOMOIIBIO MTPOU3BOJIHOM, MPU PEUICHUN MPHUKIATHBIX



3a/1a4y ¥ 3aJ]a4 Ha HAaXO0XKJIEHWE HAauOOJIbIIUX U HAUMEHbBIINX 3HAYECHUN (DYHKIIUH.
JlanHasi cozep:kaTesbHas IMHUS BKJIIOYAET B ce0sl Takke GOpMUPOBAHUE YMEHHI
BBITIOJIHATh ~ pacu€Thl 1Mo  (opmynaM, TmpeoOpa3oBaHUS  PalMOHATBHBIX,
HUPPAIMOHATBLHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHUN, a TaKKe BBIPAKEHUH,
colepxkalmx creneHu u Jjorapudmel. braromaps uzydeHuio anredGpandeckoro
MaTepuaia TMPOUCXOAUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO |
a0CTPAaKTHOTO MBINUICHUS O0yJaronmuxcs, GOPMUPYIOTCS HaBBIKH JIE€TyKTUBHBIX
paccyxaeHuid, pabOTBI C  CHMBOJIBHBIMH  (OpMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJC PaBEHCTB M HEPaBEHCTB. Anrebpa
npennaraet d3(QQGeKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUS] MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1ay, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3BIKA HAYKH.

CopnepkarenpbHO-MeTOaMYeCKass JMHUS «DYHKIMU © TpaduKW» TECHO
MepervieTaeTess ¢ APYTHMH JIHHUSAMH YYeOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33J1a€T MOCJEeI0BATENLHOCTh U3yUeHUs MaTepuana. M3ydenne creneHHowu,
MOKa3aTeNIbHOM, JIorapuMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUM, X CBOWCTB
U rpaduKOB, UCMOJIb30BaHUE (PYHKIIUU NJIsi pElIeHUs 3aJa4d U3 JPYrux y4eOHbIX
MIPEAMETOB M PeaIbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECCKUM aHAIH30M,
TaK W C pEIICHUEM YypaBHCHHH M HEpaBeHCTB. lIpm 3ToM OoibIlioe BHUMaHUE
ynensierca (GOPMUPOBAHUIO YMEHHUS BbIpaXXaTh (POpPMyJIaMH 3aBUCUMOCTH MEXY
pPa3MYHBIMK BEJIIMYMHAMHU, HCCIIENOBATh TMOJY4YeHHBbIE (DYHKIIUU, CTPOUTH HX
rpaduku. Marepuai 3Toi coep>KaTeIbHOW JTUHUU HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, TIO3BOJIIONINX BBIPAKATH 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi (opMme: aHaTUTUUYECKOM, rpaduueckol U ciaoBecHOM. Ero usydenue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMUYECKOTO  MBIINUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConmepxxarenpHas nuHHS «Hauama maTeMaTHMyecKOTO aHaiIHn3a» TMO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTHYCCKUX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYaromUMCs, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKd  CIOXKHBIX (DYHKIUH, OMNpenensiTh WX HauOONbIIME W HAaUMEHBIITUE
3HAYCHUS, BBIYUCIATH TUIOMAAN (GUTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
ycKopeHusi TmporieccoB. JlaHHas cojaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHHUS MaTEMaTHYCCKUX MOJCICH pCalbHBIX CHUTYyaIluH,
MO3BOJISICT HAXOJWUTh HAWIy4Illee pEIICHUE B TPHUKIAJHBIX, B TOM YHUCIC
COIMAIbHO-DPKOHOMHYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTHUYECKOTO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO H
KPEaTUBHOTO MBINIUICHHS, (POPMHUPOBAHUIO YMEHHH pAaCIO3HABATh TPOSBIICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydarommecs y3HAIOT O



BBIIAIONINXCST pE3yJibTaTax, IOJYYEHHBIX B XOAE pPAa3BUTHUS MaTEeMaTUKHU Kak
HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MeTOAUMYECKass TUHUSA «MHOXECTBa U JIOTUKA» BKJIIOYAET B
ceOsl DJIEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIC TIPEICTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJILHON MAaTEMATHKH
U TpeljaraoT HauOoJjiee YHHUBEPCANbHBIN S3bIK, OOBEAMHSIONMIUNA BCE Pa3/Ieibl
MaTEMaTUK M €€ MPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCIUIUIMHBL W WX TMPUIOKEHUS B enuHoe 1enoe. [loaTtoMy BaxkHO J1aTh
BO3MOXKHOCTh OOy4YaroImeMycsi TMOHHMATh TEOPETUKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJB30BaTh €ro JJIS BHIPAKECHUSI CBOUX MBICIICH.
JlpyrumM BaXHBIM TIPU3HAKOM MAaTEMAaTUKH KaK HAyKd CIEeIyeT NpHU3HaATh
CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHMA U CJEJIOBAHHME OIPEACICHHBIM
npaBujiaM  MOCTPOCHMS  JIOKAa3aTelIbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOUTH CBOU PACCYKACHHS HA OCHOBE JIOTUYECKUX
npaBui1, GOPMUPYET HABBIKA KPUTHUUECKOTO MBIITUICHHUS.

B yuyebHoM Kkypce «Anrebpa M Hayajla MaTeMaTHYECKOTO aHaIn3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
Croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJEJIEH peabHBIX
CUTyallul, HCCIEAOBAaHUS JTHX MOJENed C TIOMOIIBIO ammapaTa anreOpbl |
MaTEeMaTUYeCKOTO aHaJl3a, WHTEPIPETAIIMU IONYUCHHBIX PE3yNbTaTOB. Takue
3aJlaHusl BIUIETEHBI B KAXK/IBIN U3 Pa3/iesIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTepUal
y4eOHOTO Kypca HIMPOKO HCIONB3YeTCs Ui pelieHus MPUKIAAHBIX 3anad. [Ipu
pPEIICHUM  PCATbHBIX  MPAKTUYECKUX  3aJad  OOydaromuecs  Pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIOJB30BaTh  aHAJOTHIO, 00001IaTh W  KOHKPETU3UPOBATH  MpolJieMy.
HestenpbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEHICHUS MPUKIAIHBIX —3a]a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wu3ydenne ydeOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO
aHanuzay oTBoauTcs 272 vaca: B 10 xiacce — 136 yacoB (4 daca B Heneno), B 11
KJ1acce — 136 4acoB 4 gaca B HEJIENI0).



1. COAEP/ KAHUE YYEBHOI'O IIPEIMETA «Aareopa wu Hayaja
MaTeMaTH4YeCKOr0 aHAIN3a. YTIy0JIeHHbIH YPOBEHb)»

10 KJIACC
Yuciia 1 BBIYMCTCHUS
PannonansHbie ynciaa. OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, TPOLICHTHI,

OecKOHEYHbIE Nepuoandeckue Apoou. Ilpumenenune agpoOeil u MPOLEHTOB s

pelIeHUs IPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUN U peanbHON KU3HHU.

JleiicTBuTEnbHBIE uKcaa. PalyoHanbHBIE W HUPpPALMOHAJIBHBIE YMCIIA.
ApudpmeTnueckue  onepauMd € JACUCTBUTEIbHBIMU  YUCIaMH.  Moaynb
JIEHCTBUTENIBLHOIO YnCia U €ro cBoicTBa. [IpuOIMKEHHbBIE BBIUMCIIEHUS, [TpaBUIIa
OKPYIJICHHMS, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ nensiM mokasareneM. bunom Herotona. Hcenons3zoBaHue
MOAXOASIIEH (OPMBI 3aIUCH AEHCTBUTEIBHBIX YUCEN JJI PELICHUS TPAKTUYECKUX
3a/1a4 1 MPEJCTaBICHUS JaHHBIX.

ApudpmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €T0 CBOMCTBA.

CreneHb C panUMOHAIBHBIM [OKAa3aTeJIeM W €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM IIOKA3aTCIIEM.

Jlorapugm uymcna. CpoiictBa jorapudma. JlecsTuuHble U HaATypaJbHbIE
norapu@Msl.

CuHyC, KOCHHYC, TAHT€HC, KOTAaHT€HC YMCIIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M ApKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUs U HEPaABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUsS M ypaBHEHUsA-CleACTBHs. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LENbIX U JPOOHO-PALMOHATIBHBIX YPABHEHUHN U
HEpPaBEHCTB. MHOroujieHbl OT OJHOM IepeMeHHOH. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMHU
kodppunmentamu. Teopema Buera.

[TpeoOpa3oBaHs YUCIOBBIX BHIPAKEHUH, COIEPIKALUX CTETICHH U KOPHH.

HppauroHansHbie YpaBHEHHMUS. OcHOBHBIE METO/IbI pereHus
UPpaLMOHATBHBIX YPABHEHUH.

[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOJbl PEUIEHUS MOKAa3aTeJIbHbBIX

YpaBHEHUN.

[TpeoOpa3zoBaHne BeIpaXXEHUH, COAEPKAIIUX Jorapru(MEbI.

Jlorapudmmueckue yYpaBHEHUH. OcHoBHBIE METOJIbI penieHus
Jorapu(pMUUECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUM. PellieHue TPUroHOMETPUYECKUX YPABHEHUN.



Pemienne cucrem JIMHENHBIX YypaBHEHUN. Marpuiua CUCTEMBI JIMHEHWHBIX
ypaBHeHH. OrnpenenuTenb MaTpuibl 2X2, €ro TeOMETPUYECKUU CMBICH U
CBOMCTBA, BBIUMCICHUE €r0 3HAYCHHs, TPUMEHEHUE OINPEACIIUTENS I pEelICHUs
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PemeHne mnpuKIagHbIX 3a7ady C IMTOMOIIBIO
CUCTEMBbl JIMHEHHBIX YypaBHeHUH. lcciegoBaHue NOCTPOCHHOM MOJENU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pPEalbHOW CUTYyallMd C IOMOIIBIO
YpPaBHEHUN W HEpPAaBEHCTB. [IpuMeHeHHE ypaBHEHUHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad W 3a7a4 U3 PA3IMYHbIX 00JlacTel HAyKHM W pPEalbHON
KU3HU.

DyHKUUU 4 rpaguku

@OyHKIusA, crnocodbl 3agaHus (QyHKUuMU. B3auMHO oOpaTHblE (YHKLHUU.
Komnosumus  ¢yakuui. 'padux  ¢yHKIMUA. DaeMeHTapHbIe MpeoOpa3oBaHUs
rpaguKoB QyHKIIHA.

OOusiacTh ompeneneHuss 1 MHOXKECTBO 3HaueHM QyHkuuu. Hymu ¢yHkuumu.
[IpomexxyTKH 3HAKOMIOCTOSIHCTBA. YETHbIE M HeueTHble PyHKIMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl U MUHHUMYMBI
¢ynkuu. Haubombiiee 1 HauMeHblee 3HaueHus (QYHKIUU Ha TPOMEXKYTKE.

JIuneiiHas, KBaJpaTH4Has WU JpOOHO-IMHEWHAas (QyHKUUU. DIEeMEHTapHOE
MCCJIEI0BAHKE U TOCTPOEHUE UX TPA(UKOB.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MokasaTesneM. E¢ cBolicTBa u
rpadguk. CoiictBa M rpaduk KOpHS N-0il CTENeHW Kak (PyHKUUMU OOpaTHOM
CTENIEHU C HaTyPAJIBbHBIM ITOKA3aTEJIEM.

[TokazaTtenbHast u gorapupmMuyeckas (yHKIIMH, UX CBOMCTBA M Tpadukwu.
Ucnonp3oBanue rpadukoB GyHKIUN I PEIICHUS YpaBHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, OINPEIEICHHE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIOBOTO apryMEeHTa.

@DYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIPOLIECCAX U  SIBJICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEN.

Havasa MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IOCIenOBaTelIbHOCTEH. MeTtos
MaTeMaTUYECKON WUHIYKIUU. MOHOTOHHBIE u OrpaHUYEHHbIE
IIOCJIEIOBATENbHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOIO aHalIW3a Kak
aHann3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpudecKas nporpeccuu. beckoHeuHo yObIBaroIast
reoMmeTrpuyeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reoMeTpHYeCKOn
IIPOTPECCUHU. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Uucio e. PopMyia CiI0KHbBIX
npoueHToB. Mcnonb3oBaHWe MpPOTrpeccMy Uil PEIIeHHs] pealibHbIX — 3ajad
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble GyHKIMM W UX CBOWcTBa. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢ynkuuidi. CBolcTBa (YHKIMI HENpEpbIBHBIX Ha oOTpe3ke. Merton
VHTEPBAJIOB I PEIICHUS HEPABEHCTB. l[IprMEeHEHME CBOWMCTB HEMPEPBIBHBIX
(YHKIHI U151 pelieHus 3a1au.

[lepBas u BTOpas npousBoaHbe QyHKIMHU. OnpeneneHne, reoMeTpUUeCKuil U
(bu3rUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUH.

[IpousBogubie  anmeMeHTapHbix  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
MIPOU3BEICHHUS, YaCTHOTO M KOMIO3UITUHU (QyHKITHH.

MHo:xecTBa U JIOTHKA

MHOk€eCTBO, omnepanyMu HaJ MHOXKECTBAMH W HMX CBOWCTBA. JluarpaMmsl
Oitnnepa—Benna. I[lpumeHeHHEe TEOPETUKO-MHOKECTBEHHOIO — ammapara  JJist
ONMCAHUSl PEANBbHBIX IPOLIECCOB U SBJICHHUM, NPU PEIICHUM 3aJa4 U3 JAPYTUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYECKOrO0 OOBEKTa, CIE/ICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHHS.

11 KJIACC

Yucaa 1 BIYMCICHUA

Harypansnbie u nensie yucna. lIpuMeHeHre NpU3HAKOB AETMMOCTH LEIBIX
yucen, HauOosbuid o0muii nenutens (nanee — HOJ]) m Hammenbiee oOiee
kpatHoe (manee — HOK), octaTkoB mo mozyito, anroputma EBkinnia s pereHus
3a/1a4 B LIEJIBIX YHUCIAX.

KomnnekcHble uucna. Anrebpanueckas M TpUTOHOMETpuYeckas (Hopmbl
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTrdeckue omnepauud C KOMIUIEKCHBIMU
yucinamu. M300pakeHHMe KOMIUIEKCHBIX YHCEJl Ha KOOPJAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpumeHenue
KOMIUIEKCHBIX YHCEJI AJIsl pelIeHHs (PU3NUECKUX U T€OMETPUUECKHX 3a/1ad.

YpaBHeHHS U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMH €  IMOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Pelienre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABI PELICHUS TIOKa3aTeNbHBIX U  JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS HPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS] CUCTEM U COBOKYITHOCTEMN PALMOHAJIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPUPMUUECKUX YPAaBHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHeHne  ypaBHEHMI, CHCTEM W  HEPABEHCTB K  PEILICHHUIO
MaTeMaTUYECKUX 3aJad W 3aJad U3 pa3IM4yHbIX 00JacTel HayKu M pealbHOU
KW3HU, UHTEPIPETALUS [TOJTYyYECHHBIX PE3YIbTATOB.

DyHKUMH U TPpaPuKH

I'paduk xomnoszunuu QyHkumii. ['eomerpuueckne o0pa3bl ypaBHEHHHA H
HEPABEHCTB HA KOOPAUHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIHMH, UX CBOMCTBA U TPaPUKH.

['padmyeckne MeTOABI pelIeHHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUHA JUIsI WCCIICNOBAHUS TIPOIECCOB U
3aBHCHMOCTEM, KOTOpbIE€ BO3HUKAIOT INPU PELICHUH 33]ad U3 JPYIHX Y4YEOHBIX
IIPEAMETOB U PEATBHON JKU3HU.

Hayajia MaTeMaTH4eCKOro aHaIu3a

[TpumeHeHre MPOU3BOIHON K MCCIEIOBaHUIO (PYHKIUNA HA MOHOTOHHOCTH U
sKCcTpeMyMbl.  HaxokeHue  HaumOOJbIIET0 W HAWMEHBIIETO  3HAYCHUM
HENpPEepbIBHON (YHKIIMHN Ha OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUISI HAXOXKACHWS HAWIYYIIETO PEIICHUS B
NPUKIAIHBIX 3aJa4ax, [ OINpPENEIEHUs CKOPOCTH M YCKOPEHHs IIpoliecca,
3aJ1aHHOTO (DOPMYJIIOH W TPaPUKOM.

[TlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBOoOOpa3HbIX. [lepBooOpa3HbIe
arieMeHTapHbIX PpyHKuui. [IpaBuia HaX0XIEeHUS TEPBOOOPA3HBIX.

WNHurerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Breruncnenne
omnpenesIcHHOro uHTerpana no ¢popmyne Hetorona-JleliOnuiia.

[IpumeHeHue uwHTErpana JJjid HaxOXKIEHUS IUIoIaaed IUIOCKUX (uryp u
00BEMOB T€OMETPUIECKUX TEJL.

[Ipumepsl pemenuit nuddepeHnnanbHbIX  ypaBHEHH. MartemaTudeckoe
MOJICIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOIIBIO Au(PepeHInanbHbIX
YPAaBHEHHUM.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O KYPCA
«(AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH MPAKIAHCKON MO3UIIMKM 00YUYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O0IIecTBa,  MNPEACTABICHHE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHWPOBAHMS PA3TMUYHBIX CTPYKTYp, SBICHUM,
IpoLeAyp TpakKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHHE
B3aMMOJICIICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUAMY U HAa3HAUYCHUEM;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS S

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOIUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEeMaTHKH, LIEHHOCTHOE OTHOILEHUE K
JTOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTH4eCKOM IIKOJIBI,
WCIIONIb30BaHME OJTHX JOCTIDKCHHH B JPYTUX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEW POCCUHCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEACHHS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUH HAyKHM W JIeATEIbHOCTHIO YUYCHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMUMBOrO OYIylLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETHUKY MaTeMaTHUeCKHUX
3aKOHOMEPHOCTEHN, 00OBEKTOB, 3a/ay, pelIeHUH, pacCyKJIeHU, BOCOPUUMUYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHJIOB UCKYCCTBA;

5) ¢pu3NYeCcKOro BOCIIMTAHUS

cOPMHPOBAHHOCTh yMEHUS TPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (370pOBOE MHUTAHHUE, COAJTAHCUPOBAHHBIM PEKUM 3aHATUUA U
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSIX CHOPTUBHO-03/I0POBUTEIBHON €S TENIbHOCTbIO;

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTh K TpYydy, OCO3HaHHWE IIEHHOCTU TPYAOJt00Us, HHTEpeC K
pasnuyHbiM  cepam  NPodeCCUOHATBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €¢ TPUJIOKEHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mpodeccun U pearu30BbIBATh COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OBaHUIO U



caM0o00pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HANIPaBICHHOCTH;

7) 3K0JI0THYECKOr0 BOCITUTAHUSI:

cOPMHUPOBAHHOCTh  DKOJIOTUUYECKOW  KYJIbTYpbl, TOHMMAHHUE BIUSHUS
COIMAJIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHHE MPHUPOAHOU M COIMATbHOU
Cpelnbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OPUCHTAIIUS
Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHWUU [JIs penieHus 3ajgady B 00JacTu
OKpYXalollled Cpebl, TUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIECH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKu ©  OOIIECTBEHHOW  MPaKTUKH, T[OHHUMAaHUE
MaTeMaTUYECKOM HayKh Kak cQepbl YeJIOBEYECKOW JACSATEIbHOCTH, JTAloOB €¢
pa3BUTHS W 3HAYUMOCTU [UJIsl Pa3BUTHS UMBWIM3ALNH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOM KyJIbTypOoW KakK CpEICTBOM II03HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBIIITh TMPOEKTHYIO W HCCIEAOBATEIbCKYIO JCSTEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUA

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTeMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHUM MEXKIYy TMOHATUSAMHU, (OPMYIUPOBATH
ompeseeHUs] IOHITHM, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIIH,
OCHOBaHMS J171s1 000OILEHUS U CPaBHEHUSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (QopMylupoBaTh U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTENIbHBIE U OTPULIATENIbHbBIE, €IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIONCHUSIX U YTBEPNKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJIICHUS 3AKOHOMEPHOCTEN ¥ IPOTUBOPEUHNI;

JenaTb BBIBOABl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(TIpsiMble U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CY>K/ICHUS Y BBIBOJIBL;

BBIOMpaTh CHOCOO0 pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUsS, BbHIOUpATh HauWboJiee TMOAXOMANUNA C  y4eTOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).



Ba3oBnle uccienoBarejbcKHe JeCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK HCCIENOBATEIbCKUA HHCTPYMEHT I103HAHUS,
(GopMynupoBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTUBOPEUYHE,  IPOOIIEMY,
yYCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTA, SABJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMU, SIBJICHUAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOLIEHUS] W BBIBOABI IO pe3yJbTaTam
MIPOBEICHHOIO  HAOJIIOJCHMS, HUCCIEAOBAHMS, OLEHUBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHUII;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCa, a TaKXKe BbIABUIATh
IPEAIOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c uapopmanmeii:

BBISIBIIAT JA€(UUNTHI UHPOPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JUIS PEILICHUS 3a/1a4U;

BbIOMpaTh UHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMALUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHUs,

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEACTABIATh €€ B pa3IM4YHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyueCcKH;

OLICHMBATh HaJCKHOCTD uHbOopMauu o CaMOCTOSATEJIEHO
c(OpMYIIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIE YUYeOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX IAEHHUS B COOTBETCTBUM C YCIOBUSIMU U
HeassMHU OOIIEHMs, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs IO XOLy PEUICHUs 3aJayu,
KOMMEHTHPOBATH MMOTYYEHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXXJI€HMsI 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOW TEMBI,
npoOsieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJAEH, HAllEJIEHHbIE Ha MOMCK
pELIEHNs], COIOCTABIISITE CBOM CYXKICHHS C CYXKICHUSAMH JPYIMX YYaCTHHKOB
auanora, oOHapyXUBaTh pa3jMuue W CXOACTBO MO3ULUN, B KOPPEKTHOM (opme
bopMyIHpOBaTh PA3HOTIIACHUS, CBOM BO3PAKECHMUS;

MPEACTABIIATh PE3YJIBTATHl PELICHUS 3a1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaAT BBICTYIUICHHS C YYETOM 3aj]ad
IIpe3eHTalN U 0COOEHHOCTE ayIUTOPHH.



PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIe /1eificTBUS

Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElICHUS C
YYIETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POpPMAIIUH.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJ/JIEKT:

BJIQJICTh ~ HABBIKAMU  I[IO3HABATENbHOM  pedJEeKCMHM  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yibTaTa pelieHUs
MaTEeMaTUYECKOH 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NP PELICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEN U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MIOHMMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHIWBUAYAIbHOU
paboThl mMpuU penieHuH Y4YeOHBIX 3ajay, MPUHUMATHh 1I€JIb COBMECTHOM
NEeATEIbHOCTH, TJIAHUPOBATh OPraHU3allMi0 COBMECTHOM padoOThI, pacrpeneisiTh
BUJIBI pabOT, JOTOBAapUBATHCA, OOCYXJaTh MPOLECC U pe3yldbTar pabdoTHI,
0000111aTh MHEHHS HECKOJIBKUX JIFOMIEH;

y4acTBOBaTh B IPyNmnoBbIX (opmax paboThl (00CyxeHHs, OOMEH MHEHHI,
«MO3TOBBIE€ IITYPMBbD» W WHBIE), BBHINOJIHATH CBOKO 4YacTb paboOThl W
KOOPAUHUPOBATH CBOM JEWUCTBUS C JAPYTMMU WICHAMU KOMAaHJbl, OIICHUBATh
Ka4yeCTBO CBOETO BKJaja B OOUIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydarOmIMICS TMOMYYUT CIEIYIOIIHNE
npeAMETHBIE PEe3yibTaThl MO OTIEIbHBIM TeMaM paboueil MmporpamMMmbl yu4eOHOTO
Kypca «Asredpa u Hayaja MaTEeMaTHUYECKOTO aHAJIU3ay:

Yucaa v BHIYMCICHUS

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuognyeckasl JpoOb, TMPOIEHTHI, HPPAMOHAIBHOE YHCJIO, MHOXECTBa
paLMOHATIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIBLHOIO YK CIIA;

OPUMEHSATh JApoOM M TPOIEHTHl MJisi PEUICHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUW U PEATIBHOM KU3HU;

MPUMEHSTH MPUOTHKEHHBIC BRIUUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJibTaTta BBIUHCIICHUN;



CBOOOZIHO ONEpUPOBATh IOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YUCET I PELICHUS
MPAKTUYECKHX 33714 U TPECTaBICHUS JaHHbIX;

cBOOOIHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTETICHU;

CcBOOO/IHO OIEPUPOBATh MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM I10Ka3aTeleM;

CcBOOO/IHO ONEPUPOBATH NOHIATUAMMU: JIOTAPU(PM YHCIIA, IECATUUHBIE U
HaTypaJIbHbIE JJOTapu(MBbI;

cBOOOIHO ONEpPUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

OTNEPUPOBAThH MOHATHAMH: aPKCUHYC, aPKKOCHHYC M apKTaHTE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs U HepaBeHCTBA:

cBOOOIHO OMEpPUPOBATH MOHITUSAMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPaBHEHUS-CIICJCTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHATH pa3jNYHble METOABl PEUICHHs] pAlMOHATIBHBIX M JIPOOHO-
paloOHaJIbHBIX ypaBHEHUHM, NIPUMEHATh METOJ HMHTEpPBAJOB JJsi PEIICHUs
HEPaBEHCTB;

CBOOO/IHO OIEPUPOBaTh MOHATUSMHU: MHOTOYJIEH OT OJHOM INepeMEHHOH,
MHOTOYJIEH C UENBbIMU KO3(PPHUIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSIThH
JieJIeHne MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUIS pelleHus 3a1ay;

CcBOOOIHO OMNEpUpOBaTh MOHATUSIMHM: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMpPENeIUTeNhb MATPUIBl 2 X 2 W €ro TEOMETPUYECKUH CMBICI,
WCIIONIb30BaTh CBOWMCTBA ompenenuteds 2 X 2 Juis BBIYMCICHHUS €ro 3HadeHus,
OPUMEHSTh ONPENCIUTENN [JIsl PEHIeHUs CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEIMPOBATh peabHbIE CUTYAl[MH C MMOMOIIBIO CUCTEMbI JUHEWHBIX ypaBHEHUH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJENINM C TOMOILIBIO MAaTpHIl U OIpeAeTuTelNeH,
WHTEPIIPETHPOBATH MMOJYICHHBIN Pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUII C KOpPHSAMU Mg IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTENCHH C
paloHaIbHBIM TIOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBA jorapumMoB TUTSt npeoOpa3oBaHUs
JorapuMHUUECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATHh TOHATHUSAMU: HUPPAIMOHATBHBIC, TOKa3aTeIbHBIC |
JorapupMHUUECKUe YpaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIIbIO PABHOCUIIbHBIX
Mepexo0/I0B WIH OCYIIECTBIISSA IPOBEPKY KOpHEI;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI AJIs IIPeoOpa30BaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOO/IHO  OIEPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpPMyJIbI  JUIsl  pELIEHHsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJICJIMPOBATh pEaJbHbIE CHUTyallUh Ha S3bIKE anreOpbl, COCTaBIATh
BBIPDAKCHMS, YpPABHEHUS, HEPABEHCTBA [0 YCIOBUIO 3a/ayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajreOphl.

DYyHKUMH U TPAPUKH:

cBOOOHO OMEpPUPOBATH MOHATHAMH: (YHKIUS, CIOCOOBI 3aMaHus QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIO3UIUSA QYHKIHUH, Tpadpuk (GyHKIUH,
BBINOJIHATH 3JIEMEHTapHbIE peoOpa3oBaHus rpaduKoB QyHKIHM;

CBOOO/IHO OINEPUPOBATh MOHITUAMM: O0JIACTH ONPEIENICHUS U MHOKECTBO
3HaYeHUH QPyHKUNU, HYIH QYHKLINU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOO/JIHO ONEpUPOBATh TMOHATUSIMU: YCTHBIE W HEUYCTHbIE (PYyHKLUH,
nepuoandeckre (PyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (YHKITUH, MAKCUMYMBbI H
MUHUMYMBI (DYHKIIMM, HauOoOJIbllleEé M HaWMEHbIlEe 3HaYyeHUE (PYHKUUU Ha
IPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHITUAMMU: CTEIEHHAs (PYHKIUS C HATYpaJbHBIM U
LEeIbIM TOKa3zaresieM, rpauk CTENEeHHON (PYHKIMM ¢ HaTypaldbHbIM MU LIEJIbIM
nokasarenemM, rpaduk KOpHS N-OM CTENEHW Kak (PYHKIUU OOpATHOM CTENEHH C
HaTypaJbHBIM MOKa3aTeJeM;

ONEpPUPOBATh MOHITUSAMM: JIMHEHHAs, KBaJgpaTuyHas U APOOHO-JIIMHEHHas
(PYHKIIMH, BBIOIHSITH 3JIEMEHTAPHOE UCCIIEOBAHNE U TOCTPOCHUE X T'paUKOB;

CcBOOOIHO ONEpUpOBaTh MOHATHAMM: IMOKa3aTellbHas U Jiorapupmuyueckas
(yHKUMU, UX CBOMCTBa U rpauKH, MCIOJb30BaTh UX TpadUKu I pEleHUs
YpPaBHECHUH;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAS] OKPY>KHOCTb,
orpesiesieHue TPUTOHOMETPUUECKHUX (YHKIUI YHCIOBOTO apryMeHTa;

UCIONB30BaTh rpauku (QyHKUMH 711 HUCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEH MpHU PEIIeHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB M peaibHOU
KU3HU, BBIPAXKATH (POPMYJIaMU 3aBUCUMOCTH MEXy BEIMUUHAMU;

Havaja MaTeMaTH4eCKOro aHaIN3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: apUPMeTUYECKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIIAsl T€OMETPUYECKasi IPOrpeccusi, TMHEHHBIN U
AKCIIOHEHIUATBHBIN pOCT, (hOopMysia CIOKHBIX MPOLUEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU [JIsl PEIICHMs] pPEeabHbIX 3aJlady MPHUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: MOCIEA0BATEILHOCTh, CIOCOOBI 3a/JaHuUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHBIE TMOCIEAOBATEIbHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJICHUS MaTEeMaTHYECKOTO aHajdu3a Kak aHaim3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OMEpHUPOBATh TMOHATHIAMHU: HENPEPHIBHbIC (YHKINH, TOYKA
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbIBHAS Ha OTpE3Ke,
MIPUMEHSATH CBONCTBA HEMPEPBIBHBIX (DYHKITUI JJI pEIICHUs 3a1a4;

CBOOOJHO OIEPUPOBATh TOHATHSIMHU: TIepBas W BTOpas IPOW3BOIHBIC
dbyHKIIMHU, KacaTtelbHas K rpadUuKy QyHKIINY;

BBIYKCIIATH [IPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
IBYX (DYHKIIMH, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3NYECKUIA CMBICI MPOU3BOAHON JIA
pelIeHus 3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, ONEpallud  HaJ
MHO>KECTBaMU;

WCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisl OMMMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 APYTHX yISOHBIX MTPEAMETOB;

CBOOOJHO OIEPUPOBATHh TOHATHIAMU: OMpEICICHUE, TeopeMa, ypaBHCHHE-
CJIEJICTBUE, CBOMCTBO MaTEeMAaTUYECKOTO 00BEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydarOIIMICS TMOMYYUT CIEIYIOIIHNE
MPEAMETHBIC PE3YNbTAThl MO OTACIBHBIM TEMaM pabouel MporpamMMbl YIEeOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yucaa v BBIYMCJICHUS

CBOOOJTHO OIEPUPOBATh TOHATHSAMHU: HATypaJlbHOE U II€JI0€  YHCJIO,
MHOXECTBa HATYPAJIbHBIX W IEIbIX YHCEJI, UCIOJIB30BATh MPU3HAKU JICTUMOCTH
uensix yncen, HOJl 1 HOK HaTypalibHBIX 4Kcen ISl pelieHusl 3a1ad, NPUMEHSTh
anroput™ EBkina;

CBOOOJTHO OIEPUPOBATH TOHATHEM OCTaTKa IO MOMAYJIO, 3alKChIBAThH
HATypaJbHBIC YHCJIa B PA3TUIHBIX MO3UITUOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHCIO W MHOXXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIsATh KOMIUIEKCHBIC YHCJIa B anreOpandeckoil u
TPUTOHOMETPHUUYECKON (hOopMe, BBHIMOTHATH apU(PMETHIECCKUE OINEpariii ¢ HUMHU U
n300paxkathb Ha KOOPAMHATHOM TUTOCKOCTH.



YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: UPPALUOHAIbHBIC, MOKa3aTeJIbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAUTh HX PEIIEHUS C IOMOUIbIO
PAaBHOCHWJIBHBIX IIEPEX0/IOB;

OCYUIECTBJISITH OTOOpP KOpPHEH TMpU PEIIEHHUH TPUTOHOMETPUYECKOIO
YpaBHEHHUS;

CBOOO/IHO ONEpPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (OpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMM: CHCTEMAa U COBOKYITHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

permarb palHOHAIIBHBIE, UppaMOHAJIbHEIE, IIOKa3aTEeIIbHBIE,
jJorapuMHUuUecKue U  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPABEHCTBA,
COJZIEpIKallle MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C mapameTpamu;

MOJICJIMPOBaTh pEalbHbIE CUTyallUd Ha $3bIKE anredpbl, COCTaBIATh
BBIPAXXCHUS, YPaBHEHHUSA, HEPABEHCTBA M MX CHCTEMBI II0 YCJIIOBHIO 3aJayH,
UCCJIE0BAaTh IMOCTPOCHHBIE MOJENIM C UCIOJIb30BAaHUEM allnaparta ajireopsl,
MHTEPIIPETUPOBATH MTOTYYEHHBIA PE3YJIIbTAT.

DOyHKUMU U TPAPUKHU:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKUUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIUU ABYX (DYHKLIUNA;

CTPOUTh T'E€OMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  ONEpUpOBaTh MOHATHUAMHU: TpadUKH TPUTOHOMETPHUECKHX
dynKImi;

OPUMEHATh (QYHKIUU JUISI MOJEIMPOBAHUS W HCCIENOBAaHUS pEAbHBIX
IIPOLIECCOB.

Hauvana maTeMaTH4eCKOro aHaJIu3a:

UCIOJIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIee U HAaUMEHbIlIee 3HaUeHUs! (PYHKIMU HEMpepbIBHOW HA
OTpE3KE;

MCIIOJIb30BaTh MTPOU3BOIHYIO JIJI1 HAXOXKIAEHUS HAMTYYIIErO PELICHUS B
NPUKIAJHBIX, B TOM 4YHCJIE COLHMAIBHO-DKOHOMMYECKHX, 3ajayax, il



OTIpeJIeIeHNs] CKOPOCTHM M YCKOPEHHs Ipolecca, 3aJaHHOTOo (QOpMyNol uiu
rpaduKom;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMH: T€pBOOOpa3Hasi, OINpPeNeICHHBIN
MHTErpaji, HAXOOUTh MEPBOOOPA3HBIC 3IEMEHTAPHBIX (DYHKIUH U BBIYUCIATH
uHTerpan no gopmyne Herorona-Jlei6uua;

HAXOJIUTh IUIOMA/IU TUIOCKMX (UTYpP U OOBEMBI TEJT C TIOMOIIBIO UHTETPaa;

UMETh MPEJCTABICHIE O MAaTEeMaTUYECKOM MOCIUPOBAHHU Ha TPUMEpE
cocTaBieHus quddepeHaTbHbIX YPaBHEHHIA;

pemaTh NPUKIAIHBIC 33a/1a4d, B TOM YHCJE COLIUAIBHO-YKOHOMHUYECKOTO U
¢u3udeckoro xapaxkTepa, CpeACTBaMH MaTeMaTHYECKOTO aHalu3a.



3. . TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOH TEMBI, 1 BO3MOXXHOCTH UCIIOJIb30BAHUS 11O 3TOM TEME
0P 1 IOP, KOTOPBIE ABJIAIOTCA YYHEBHO-METOAUYECKUMU MATEPUAJIAMUA
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DJIeKTPOHHbIE
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Ucnonp30Bars YCTHBIN OIPOC;
TEOPETUKO-
MHOKECTBEHHBIHN pelieHre  y4eOHbIX
ammapar s u IPAKTHKO-
https://resh.edu.ru/subject/l | onucanus xona OPUEHTUPOBAHHBIX
esson/4730/conspect/?yscli | PEIICHAA 3az1a4;
- MAaTeMaTUYECKUX
d=119shujosg435097693 ATCMATHHCC
M . hitos//resh.edu.ru/subiect/I 3a/1a4, a TaKxkKe MPaKTHYECKAS
HOXECTBO JEHCTBUTEIBHBIX ps://resh.edu.ru/subjec || peasmmix mponeccos | pagora:
yrcesl. MHOMOWIEHBI. esson/7255/conspect/?yscli | y apmeruii. KOHTpOMBHAS
1 PanmonaibHbIC ypaBHEHUS U 24 1 d=119sjpd560207488040 OnepupoBarh pabota
HepaBeHCTBa. CHCTEMBI https://mathus.ru/math/par | TOHATHUAMU:
JTUHEHHBIX ypaBHEHUHN ameter-ratio.pdf palMoOHAIBHOEC YHCJIO,
http://math.phys.msu.ru/ar | O6CKOHEUHas
MEpUOIMYECKast

chive/2020 2021/25/linalg
2.pdf

IpoOb, IPOLIEHTHI;
HWppaIMOHAIEHOE U
NEWCTBUTEIILHOE
YUCJIO; MOYJTh
JIeHCTBUTEIILHOTO
YHCyIa; HCI0JIb30BaTh
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3TH MOHATHUS IIPU
IIPOBEJICHUU
pacCcyXIeHHUI U
JI0Ka3aTeNbCTB,
IIPUMEHSTH IpOOH U
IIPOLIEHTBI JUIs
pelieHus
IIPUKIIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacien
3HAHUU U peabHOU
JKU3HU.

Hcnons3oBath
pUOIMKEHHBIE
BBIUNCJICHMS], TIPaBUIIa
OKpYTIJIEHUS,
IIPUKUJAKY U OLIEHKY
pe3yibrara
BBIYMCIICHHI.
IIpumMeHATH
pa3iIuyYHbIE  METOJbI
peleHus
paroHaIbHBIX "
JIpoOHO-
paroHaIbHBIX
YPaBHEHU; a
TaK)Ke METOJ
MHTEPBAJIOB JUIs
peleHus

HEPAaBEHCTB.
OmnepupoBatb
MOHSTUSIMHU:
MHOTOYJIEH OT OJJHOU
IIEPEMEHHOM, €TO
KOPHM; IPUMEHSITh




JIeJICHHEe MHOTOUJICHA
Ha MHOT'OYJICH C
OCTaTKOM, TEOpEMY
be3y u Teopemy
Buera qys pemenus
3ajad4.

OnepupoBathb
MOHATUSIMH:. CHCTEMA
JIMHEHHBIX
YpaBHEHUH, MaTpHUlIa,
OTIpEICTTUTENh
MAaTpHIIbI.
Hcmonns30BaTh
CBOMCTBa
ONpeACITUTENS 2x2
JUISI BEIYMCIIEHUS €T0
3HAYCHMUs], IPUMEHSITh
onpeaeuTenu IS

pereHus CUCTEMBI
JIMHEVHBIX
YpaBHEHUM.
MopaenupoBaTh

peajbHbIE CUTYalUu C
ITOMOIIBIO CUCTEMBI
JIMHEVHBIX
YpaBHEHUH,
HCCIIEN0BATH
IIOCTPOEHHBIE MOJIETIN
C IOMOILBIO MaTPHIL U
OIIpEAETUTENEH,
WHTEPIPETUPOBATH
MIOJIy4E€HHBIN
pe3ynbTaT




OyHKIMU 1 TpaduKH.
Crenennast GpyHKIUSA C
IeJIBIM [10KA3aTeNIeM
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OnepupoBaTh
MOHATUSIMU: QYHKIIHS,
CHOCcOOBI 3aaHus
(byHKIMH, B3aUMHO
oOpartHble GyHKINH,
KOMIO3UIUS (PYHKIIHH,
rpaduk GyHKIUH,
o0JacTh onpeaeneHus
1 MHO>XECTBO
3HaYeHUI QYHKINHU,
HYTH QYHKIIH,
MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,
JIMHEHas,
KBaJIpaTHYHAs,
JIPOOHO-THHEHHAS U
cTereHHast (PyHKIIH.
BeinonsaTe
DIIEMEHTapHbIE
npeoOpazoBaHus
rpadukoB QyHKIUH.
3HaTh U yMETh
JIOKa3bIBaTh YETHOCTD
WJI HEYETHOCTh
byHKINH,
MEePUOANYHOCTD
(GyHKIIMH, HAXOIUTh
MIPOMEXKYTKH
MOHOTOHHOCTH
byHKIIH,
MaKCHUMYMBI U
MUHUMYMBI ()YHKIIHH,
HauOobIIee U
HauMEHbIIIee

YCTHBIN OIIPOC;

perieHrue  y4eOHbBIX

u IPAKTUKO-
OPHECHTUPOBAHHBIX
3ajay;
MpaKTUYeCcKas
pabora;
KOHTPOJIbHAS
pabora



https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842
https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842
https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/

3HaueHue PyHKIHUU Ha
MIPOMEXKYTKE.

dopmyIUpOBATH

U WLTIOCTPUPOBATD
rpauyecKu CBONCTBA
JIMHEMHOM,
KBaJpaTUYHOM,
JIpOOHO-JIMHEWHOU 1
CTETIEHHOU (PYHKIUH.

Bripaxkats
dbopmynamu
3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU.

3HaTh onpeeIeHue u
CBOICTBA CTEIIEHU C
L[EJIBIM TIOKa3aTeNieM;
MOAXOIAIYI0 (hopMy
3anucu
JIEICTBUTEIIBHBIX
YUCEN JIJISl PeIICHUS
MPAKTUYECKUX 3a7a4
U TIPEJICTaBICHUS
JTAHHBIX

ApudmeTnieckuii KopeHb n-
Ol CTEIEHH.
UppanmonanbHabie ypaBHEHUS

15

https://resh.edu.ru/subject/I

esson/5498/conspect/?yscli

d=119srrsr1f756930819

https://100urokov.ru/pred

mety/urok-11-uravneniya-

irracionalnye?ysclid=119st2

3gw5550964679

®opMyIIHpOBAaTh,
3alUCHIBATh B
CHMBOJIMYECKON
dopme "
UCIIOJIb30BaTh
CBOMCTBA KOpHS N-01
CTEIEHU U1
npeoOpa3oBaHUs
BBIPAKCHUM.
Haxomute  pemenus

YCTHBIN OIIPOC;

pelieHrne  y4yeOHbIX
U MIPAKTHUKO-
OpPUEHTUPOBAHHBIX
3aja4;

NpaKTHYeCKast
pabora;



https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819
https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819
https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679

UPPaLMOHATIbHBIX
ypaBHEHUU c
IIOMOUIbIO
PaBHOCUIIBHBIX
IIEPEX0/I0B WIn
OCYIIECTBIISIS
IIPOBEPKY KOPHEH.
CtpouTs rpadux
(byHKIMU KOpHS N-0i
CTETICHH KaK
obpatHoM TUTSt
(GYHKIIUU CTETIEHU C
HATYpPaJbHBIM
MoKa3aTesieM

KOHTPOJIbHAS
pabora

[Toka3zarenbHas GyHKIUS.
IToxazarenbHble ypaBHEHUS

10

https://resh.edu.ru/subject/I

esson/3841/conspect/2255
72/
https://resh.edu.ru/subject/|

esson/5627/conspect/1593
20/

DopmyIUpOBATH
ONpEIETICHUE CTETICHU
c palMOHAIBHBIM
MOKa3aTeJeM.

BeIimoaHsITh
npeoOpa3oBaHUs
YHUCIIOBBIX
BBIPAKECHH,
COZIepXaIINX CTEIECHU
c paIrMoOHAIbHBIM
MOKa3aTeJeM.

Hcnonb3oBaTh
UppoBBIE  peECYpCHI
TS MTOCTPOCHUS
rpaduka
IMOKa3aTeIIbHOM
GYHKIIUY U U3YYEeHUS
e¢ CBOMCTB.

YCTHBIN OIIPOC;

pelieHne  y4yeOHbIX
u IPAKTUKO-
OPUEHTHUPOBAHHBIX
3ajady;

MpaKTHIecKas
pabora;
KOHTPOJIbHAS
pabota



https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/

Haxonuts
pEelLIeHNUs TOKa3aTeNNbH
bIX YPaBHEHUU

Jlorapudmuueckas QyHKIHUS.

Jlorapudmuueckue
ypaBHEHUS

18

https://resh.edu.ru/subject/|

esson/3834/main/198660/
https://resh.edu.ru/subject/I

esson/4732/main/198846/

JlaBathb onpeneneHue
norapudma 4ucna;
JECATUYHOTO U
HaTypaJIbHOTO
norapudma.
Hcnonb3oBats
cBOiicTBa JorapumMoB
ISl IpeoOpa3oBaHus
norapuGMUUECKUX
BBIPAKCHU.

Ctpowuts rpadux
norapudmuueckoin
byHKINT KaK
o0paTHOi1 K
ITOKA3aTENbHOU U
HCII0JIb30BAaTh
CBOMCTBA
JorapupmMuIecKon
GyHKIUY 115
peleHns 3a1ad.
Haxomute  pemreHns
norapuMHUUECKUX
ypaBHEHUU c
MIOMOUIBIO
PaBHOCUIIBHBIX
NIEPEXO/I0B WIN
OCYIIECTBIISAA
IIPOBEPKY KOpHEH

YCTHBIH OIIPOC;

pemieHre  y4eOHBIX
" HPaKTHKO-
OPHEHTHPOBAHHBIX
3ajady;

paKTHYECKas
pabora;
KOHTPOJIbHAs
pabora

Tpuronomerpuueckue
BBIPAKECHUS U YPABHEHUS

22

https://resh.edu.ru/subject/|

esson/4324/conspect/1996

[laBaTh onpenenenus
CUHYCA,

YCTHBIN OIIPOC;



https://resh.edu.ru/subject/lesson/3834/main/198660/
https://resh.edu.ru/subject/lesson/3834/main/198660/
https://resh.edu.ru/subject/lesson/4732/main/198846/
https://resh.edu.ru/subject/lesson/4732/main/198846/
https://resh.edu.ru/subject/lesson/4324/conspect/199617/
https://resh.edu.ru/subject/lesson/4324/conspect/199617/

17/
https://resh.edu.ru/subject/|
esson/6320/conspect/2000
19/

KOCHHYCa, TAHT€HCa U
KOTaHTeHca

YK CIIOBOTO
apryMeHTa; a TaKkxe
apKCHHYCa,
apKKOCHHYCA U
apKTaHI€HCa YUCIIa.

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUECKHE
dbopMyIibI JUTS
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX
BBIPAKCHU.

[TpumensTs Gopmysi
TPUTOHOMETPHH ISt
peUIeHUs]  OCHOBHBIX
THUTIOB

perieHrue  y4eOHbBIX

" MPAaKTUKO-
OPHECHTUPOBAHHBIX
3ajay;
MPaKTUYeCKas
pabora;
KOHTPOJIbHAS
pabora

TPUTOHOMETPHYECKUX
ypaBHEHUU
OnepupoBatb YCTHBIH OIIPOC;
IIOHATUAMMU:
https://resh.edu.ru/subject/| | MIOCTEAOBATENLHOCTS, | PEUICHHE  yHEOHEIX
esson/5223/conspect/3267 CrioCO0k! Safanut | 1 FIpARTIKO”
16/ }'IOCJIeHOBaTeJIBHOCTeI/I OPUECHTHUPOBAHHBIX
[TocnenoBaTebsHOCTH U 10 E imultiurok ru/files/ »  MOHOTOHHBIC M | 3g7ay;
mporpeccin ps://mu tluro_ U/files/D | orpanmernbre
osledovatelnosti-i- MI0CJIEIOBATENBHOCTH; | MPaKTHYECKast
progressii.ntml?ysclid=II9s | ncciaenosatsb pabora;
7karous68520716 MOCJIEI0BATEIbHOCTH
Ha MOHOTOHHOCTH U KOHTPOJIbHAA
OTPaHHYCHHOCTb. pabota



https://resh.edu.ru/subject/lesson/4324/conspect/199617/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716

[Tonyyars
MIPE/ICTABJICHHE 00
OCHOBHBIX HIEsX
aHaM3a OECKOHEYHO
MaJIbIX.

JlaBaTp omnpenenenue
apudmernyeckon  u

reOMETPUYECKOMN
IIPOrPECCUH.
JlokasbIBaTh

CBOIiCTBa apudmeTnye
CKOM u
reOMETPUYECKOMN
MIPOrpeccum,
HaXOJIUTh CyMMY

YJICHOB IIPOIPECCHUH, a
TAKXE CYMMy YJICHOB
OCCKOHEUHO
yOBIBaroOIIeH
reOMETPHUYECKON
IPOTPECCUH.

Hcnons3oBare nporpe
CCUU IS  pEeHIeHUs
3aJa4  MPUKIATHOTO
XapakTep.

[TpumensTs dopmyy
CIIOXKHBIX TPOLICHTOB
JUTSI peleHus 3a1a4 u3
pearbHON MPaKTUKU

HenpepoiBable QyHKINH.

20

https://resh.edu.ru/subject/I

OnepupoBatb

YCTHBIN OIIPOC;



https://resh.edu.ru/subject/lesson/6112/conspect/200948/

[IpousBoHas

esson/6112/conspect/2009
48/
https://resh.edu.ru/subject/I

esson/4923/conspect/2009
79/

HOHSATHAMU: (YHKITHS
HeTIpepbIBHAS Ha
OTpe3Ke, TOYKa
paspeiBa  (yHKIHH,
acuMnTora rpaduka
byHKIHH.

[IpumensTh cBOMCTBA
HEIPEPBIBHBIX
byHKIUH JUIs
pelieHus 3a1ad.

OnepupoBaTh
MOHATHUSIMU: TIEpBasi U
BTOpasi IPOU3BOIHbBIC
GyHKIIMY; TOHUMATh
buznyecKuiin
reOMETPUYECKUI
CMBICJI ITIPOU3BOHO;
3aIlMChIBATh
ypaBHEHUE
KacaTelIbHOM.

Breraucnars
MPOU3BOJAHBIE CYMMBI,
MIPOU3BEICHHUS,
YaCTHOT'O U CIIOKHOM

(GyHKIMH.

N3y4aTts NpoU3BOAHBI
e 3JIEMEHTapHBIX

byHKIH.

Ucnonp3oBath
r€OMETPUYECKUI 51
¢bu3nyecKkuil  CMbICI

perieHrue  y4eOHbBIX

" MPAaKTUKO-
OPHECHTUPOBAHHBIX
3ajay;
MPaKTUYeCKas
pabora;
KOHTPOJIbHAS
pabora



https://resh.edu.ru/subject/lesson/6112/conspect/200948/
https://resh.edu.ru/subject/lesson/6112/conspect/200948/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/

MIPOM3BOTHOM IS
perieHus 3a1a4y

https://infourok.ru/itogovo
e-povtorenie-kursa-
algebri-i-nachal-analiza-

HpI/IMeHﬂTB OCHOBHBIC

YCTHBIH OIIPOC;

perieHrue  y4eOHbBIX

klassa- MOHATHUS kypca | 4 HPaKTHKO-
2463252 html?ysclid=19t3 | mwedper 1 mavai | OPHCEHTHPOBAMHEIX
[ToBTOpeHwmE, o6o6meHI/ie, 5 ’ 7mwle165183544 MAaTeMaTHYeCKOTO 3a1ad;
CUCTCMAaTHu3alus 3HaHUHU . . aHalJin3a IJis1 pCHICHUA
https.//koplIkau_r_okov.ru/al_ samau w3 peanpHoii | MPAKTHYECKas
gebra/presentacii/povtoreni | spyspm u apyrux | paboTa;
e_kursa algebry i_nachala | mkombHBIX HpeaMETOB | KOHTPOJIbHAS
analiza_10_klassa?ysclid pabora
=119t4i7p48377148800
OBIIEE KOJIMYECTBO HACOB 136 10

10 ITPOT'PAMME



https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800

11 KJIACC
Kosun4vecTBO 4acos CnuCoOK UTOTOBBIX Cnoco0
Ipakr IVIAHUPYEMbIX OLICHKH
Ne HaumenoBanue pasjiesioB JaeKkTpoHHbIE (IU(PPOBHIE)
Koutpo | unuecku pe3yabTaToB ¢ HTOTOBBIX
/Il | W TeM NPOorpamMMbl Bcer o0pa3oBaTesibHbIE Pecypchl
JbHbIE e YKa3aHUEM ITaIoB IUIAHUPYEMBbIX
0 pa6orsl | pabor ux ¢popMupoBaHuA pe3yJabTaToB
bl
HCIIOJIb30BaTh YCTHBIH OIIPOC;
NPOU3BOJHYIO Ul | PEIICHUE Y4eOHBIX U
UCCIIE0BAHUS MPaKTUKO-
byHKIIHH Ha | OPUEHTUPOBAHHBIX
MOHOTOHHOCTbD U | 3a1a4;
SKCTPEMYMBI; KOHTpPOJIbHAA
HaXOIUTh pabora;
HanOoJbIIIee u | TECTUPOBAaHUE
https://infourok.ru/lekciya-po- | gaumensimee
matematike-na-temu- 3HAYCHNS (DYHKIHH
. issledovanie-funkcij-s- HEMPEPBIBHOM ~ Ha
HccnenoBanue QyHKIUM C .
N 22 1 pomoshyu-pervoj- OTpE3Ke;
MTOMOIIIBIO MPOU3BOTHOMN . -
proizvodnoj- UCTIOJTb30BaTh
4425523.html?ysclid=119t8e6 | mpousBOaHYIO  JIs
410966315986 HaXO0XJIECHUS
HaWUJTy4IIEeTro
perieHus B
MPUKJIAHBIX, B TOM
YHUCJI€  COLMAIBHO-
YKOHOMHUYECKHX,
3a/1auax, JUTSt
onpeeaeHus

CKOPOCTH "



https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986

YCKOPCHHUS

nporiecca,
3aJJaHHOTO
dbopmyoit WA
rpaduxom;
OIIEpUPOBATH YCTHBIH OIIPOC;
MOHSTHSIMH: pelIeHne y4eOHbBIX 1
nepBooOpasHasi, MPaKTHUKO-
OTpeIeTICHHBIN OPUEHTHUPOBAHHBIX
UHTETpall, HAXOAUTh | 3aJad;
1EPBOOOpa3HbIE KOHTpOJIbHAs paboTa
https:/100urokov.ru/predmet Z)HGMGHTf‘pHHX
[TepBoOOpa3Hasi U HHTETPAT 12 ylurok-6-ntegral-i- i BLZI;EI;JI;I:TL I/IHTel"pai
pervoobraznaya?ysclid=119t92
xqc6958908814 1o opyze
HeroTona-
JletiOnuma;
HaxOJIUTh TUIOIIAIH
IUIOCKUX GUryp u
00BEMBI Ten C
TTOMOIIIHIO
WHTETpaa;
OCYILECTBIISATh OTOOp | pelieHne y4eOHbIX U
https://ege-study.ru/wp- KOpHEH 1pu IIPaKTHKO-
I'pauxn content/uploads/pdf- pelIeHu OPHEHTHPOBAHHBIX
TPUTOHOMETPHYECKUX materials/trigfunctions.pdf?ys | rpuromomerpuuecko | 3amau;
GyHKINH. 14 clid=119tabu46r456938558 TO ypaBHEHUS; KOHTPOJIbHAS
TpuronomeTpuyeckue https://resh.edu.ru/subject/less | onepupoBarts pabora;
HEPaBEHCTBA on/4738/conspect/?ysclid=119t | moraTHeM CaMOCTOSITENIbHAA
b3421u959750150 TPUTOHOMETPHYECKO | paboTa

c HCEPaBCHCTBO,



https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150
https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150
https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150

MPUMCHSITh
Heo0X0oInMBIE
bopmyIb I
pEIIeHUs] OCHOBHBIX
THIIOB
TPUTOHOMETPHYCCKH
X HEPaBCHCTB;

OIIEpUPOBATH YCTHBIH OIIPOC;
IMOHSTHSIMH: penieHne y4eOHbIX U
HppalyoHalbHbIE, MPaKTUKO-
e — . IoKa3aTelIbHbIC 1 | OPUCHTUPOBAHHBIX
HOKa3aTeIbHbIE 1 https.//s'cask.ru/f bgok el_ma | norapudmuyeckue 3a1ad4;
24 th.php?id=81&ysclid=I19tccul | mepasencrsa, KOHTPOJIbHAS
JorapudmmecKue yb392347258 HAaXOJUTh ux | pabora;
HEpaBEHCTBA peleHnst ¢ | TECTUpPOBaHUE
ITOMOIIILIO
PaBHOCHJIBHBIX
Mepexo10B
OIEPUPOBATH TEeMaTUYECKU I
MOHSATHSIMH: JMKTaHT;
KOMIUIEKCHOE YHCIIO | KOHTPOJIbHAs paboTa
H MHOKECTBO
KOMIIIEKCHBIX
https://resh.edu.ru/subject/less | uucen, npencraBnars
KomrekcHble uncia 10 on/4115/conspect/?ysclid=I19t | kommnekcHble yncna

duscon268154835

B areOpanyeckon u

TPUTOHOMETPHUYECKO
i dopwme,
BBINOJIHATh

apudmMeTHIecKre



https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258
https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258
https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258
https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835
https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835
https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835

omepanuu ¢ HUMH U
n300paxkarThb Ha
KOOPJAMWHATHOMU
MIOCKOCTH

HaTypaJ'ILHBIe H OCIbIC
qucia

10

https://resh.edu.ru/subject/less
on/1553/additional/?ysclid=Il
9tehrklk482385017

ONEepUPOBATH
TTOHSTHSIMH:
HaTypaJbHOE u
1esoe YHCIIO,
MHOKECTBa
HaTypaJIbHBIX u
HEJIBIX quCeln,
HCITOJIH30BaTh
MIPU3HAKU
JIETUMOCTH  IICJIBIX
yucen, HOJl u HOK
HATYpaJIbHBIX YHCET
JUISL perieHus 3aad,
MIPUMEHSATH
anroput™ EBkina;
ONEepUPOBATH
MOHATHEM  OCTaTKa
o MOJYJTIO,
3alMChIBATh
HaTypajbHbIE YHCIia
B Pa3IMYHBIX
MTO3UITHOHHBIX
CHCTEMaX CUHUCIICHUS

TeEMaTUYECKUI
JIUKTAHT;
KOHTpPOJIbHAs paboTa

CucTtembl paruoOHAIBHBIX,
UPpaAIMOHATILHBIX
MOKAa3aTeNbHBIX U
JorapupMUUECKUx

12

https://thestudyway.com/logar
ifmicheskie trigonometriches

Kie_sistemy/
https://eqevip.ru/razdel-4-

OIIEPUPOBATH
MOHATUSAMHU: CUCTEMA
u COBOKYITHOCTb
YPaBHEHUU u

TEMaTHYEeCKUHN
JIHUKTAHT;
KOHTPOJIbHAs
pabora;



https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017
https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017
https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179

ypaBHEHUH

uravnenija-i-sistemy-

uravnenij/?ysclid=119tfr3tr931

962179

HEPABEHCTB,
PaBHOCUJIbHBIC
CUCTEMBI u
CUCTEMBbI-CJIEJICTBHS,
HaXOJUTh PELICHUS
CUCTEMBI u
COBOKYITHOCTEH
paloHaIbHbIX,
UppaLMOHAIIbHBIX,
MOKA3aTelbHBIX U
JorapuGpMUUECKUX
YpaBHEHUU u
HEPABEHCTB

TECTUPOBAHHUC

3aa4u ¢ mapameTpaMu

16

https://ege-

study.ru/ru/ege/materialy/mat

ematika/zadachi-s-

parametrami-na-ege-po-

matematike/?ysclid=119tgtzb2

2892621704

pemars
paloHaibHbIE,
UppalOHAJIbHBIE,
[IOKa3aTeNbHbIE,
JorapupmMuUecKue u
TPUTOHOMETPUYECKU
€  YypaBHEHHS U
HEPABEHCTBA,
coJiepIKaliue
MOJYJIH u
apaMmeTpbl;
IIPUMEHSITD
rpaduueckue
METO/IbI JUTSE
pelIeHus] ypaBHEHUI
U  HEpPaBEHCTB, a
TaKkKe  331ad = ¢
rapameTpamu

KOHTPOJIbHAS
pabora;

peieHue y4eOHBIX U
pPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4



https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704

[ToBTOopenue, 060061IeHNE,
cucTeMaTu3anys 3HaHu

16

https://multiurok.ru/files/kons
pekt-uroka-po-algebre-11-
Klass-povtorenie-
podg.html?ysclid=119ti9uysc8
03673098
https://infourok.ru/konspekty-
urokov-po-algebre-11-klass-
1-19-uroki-povtoreniya-

1glava-
4346534.html?ysclid=119tiu7ii

0681080375

MOJIETTUPOBATh
peanbHble CUTyalluu
Ha SI3bIKE areOpsl,
COCTaBIIATh
BBIPa)KEHUS,
YpaBHEHH,
HEpaBEHCTBA U HX
CHUCTEMBI o
YCIOBHIO  3ajauM,
UCCIIEI0BATh
MOCTPOCHHBIE
MOJeNN c
UCIIOJIb30BaHUEM
anmnapara anreopsl,
MHTEPIPETHPOBATH
MOy YEHHBIH
pe3yibTar;

UMETh
IpeJCTaBIeHUEe O
MaTeMaTHYeCKOM
MOJICIIMPOBAaHUH  Ha
npuMepe
COCTaBJICHUS

T hepeHIaTbHbIX
YPaBHEHU;

penaTh NpUKIaTHbIC
3a7a4M, B TOM YHCIIe
COLIMANIBHO-
HKOHOMHUYECKOTO H
¢buznyeckoro
XapakTepa,

peuieHre y4eOHBIX U
MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a/1ay4;

KOHTPOJIbHAS
pabora;
TeMaTU4YEeCKUN
JTUKTAHT



https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375

cp€acTBaMu
MaTeéMaTH4YCCKOIo
aHajJuj3a.

OBILIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

136

10









