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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromiuecs OBIJIaJI€BaioOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBbI MmaTepuajn, CrnocoOCTBYONIUN
(GopMUPOBAHNIO HAYYHOTO MHMPOBO33PEHHsS, TaK W dYepe3 cheuuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYEeCKOIo
aHaJIN3a JIKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIJICNICHBI CIEAYIONINE COAEepKaTeIbHO-METOUYEeCKre TuHuU: «Yucna
U BbIUKCIEHU», « DYHKUUU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHainu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTSHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [laHHBIN
y4eOHBIIl KypC SBISE€TCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUYEHUH Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHOW MaTeEMAaTUYECKOM 3a/1aduu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cheuuuyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX ¥ UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTeMAaTUKH KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OIIeHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHHUsi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHsS IIUPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIAJHbBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia MPOUCXOAWUT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTbl C  CHUMBOJIBHBIMH  (opMamMu,  NPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTE B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN NI PEIIeHUs 3ajay U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosnbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMYMHAMU, HUCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 0O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U O0OBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ce0s DJIEMEHTHl TEOPUHM MHOXKECTB W MATEMaTHYECKOW JIOTHMKUA. TeOopeTHKO-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWiaM  IMOCTPOCHMSI  JTOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEMaTUYECKOTO aHaju3a, WHTEPIpPETAlMH TOJYyYCHHBIX pe3yJbTaToB. Takue
3aJIaHMs BIUIETCHBI B KOKIBIN U3 pa3/IeloB MPOTPaMMBbl, TOCKOJIbKY BECh MaTEpHAaIl
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanmmu3a» oTBoauTCs B 10 kimacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymucna. CpoiictBa norapu¢pma. J[lecsiTuuHble M HATypasbHbIE
J0rapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3y. MHOrowiesnsl ¢  UEIbIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHU U KOPHH.

HppannoHanbHbie YpaBHEHHSI. OcHOBHBIE METOBI peueHus
VPpALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS ISl pelIeHUs
CHCTEMBI JIMHEWMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOLIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DOYyHKUMH U TPAPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIIMU. [Tepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHEWHas (QYyHKIUH. DIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpagukoB GyHKIMMA 715 pellIeHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHHEe TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalW3a Kak
aHain3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MIPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«(AJITEBPA "N HAYAJJA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATEIbHOCThIO YYEHOr0, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMHU, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbBIN NMPU3HAK KJIaCCU(UKALINH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JIeNaTh BBIBOJBl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpAaTh HauOoliee MOAXOAAMMK ¢ y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHUs 3aJayH,
KOMMEHTHPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMod 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(opMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAThl PEUICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.



Pery/jisiTuBHBIE YHUBeEpPCAJbHbIe YUeOHbIE /1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM MUMEIONIUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJIEKT:

BJIQJCTh HABBIKAMHM  IIO3HABATEIBLHONH  pedyIeKCHMM  KaK  OCO3HAHMS
COBEPIIIACMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIBTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYECKOM 3aJ1auH;

NPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BOSHHUKHYTh IIPU PEIICHUU 3aa4H,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IIEIU U YCIOBUSIM, OOBSICHITH IPHUUHBI
JOCTHKEHHUS WM HEJOCTUKEHHUS PE3yIbTaTOB JEATCIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEJbLHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAITLHON
paboThl mNpHM pemIeHHH Y4YeOHBIX 3ajad, NIPUHUMATH I COBMECTHOM
JEATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, pacrpenessTh
BUJBI PabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Ppe3yJbTaT padoTHI,
00001aTh MHEHHUS HECKOJIBKHX JIIOICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboTsl (00CYykIeHHs, 0OOMEH MHEHUH,
«MO3rOBbIE IITYPMBD» HM HHBIC), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTMMH YJIGHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOETro BKJaja B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMH B3aMOICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oO0yyaromuics TOJNYYHUT CIEAYIONINE
IpPEeIMETHBIE PE3yJIbTAThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHaATu3ay:

Yucsia v BbIYHCTICHHS:

CBOOOJTHO OIEpPUPOBATh TOHITHUSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuoaudeckas JapoOb, TPOIEHTHI, HPPANHOHATBLHOE YHCIO0, MHOXKECTBA
pPalMOHAIBHBIX U IEUCTBUTENIbHBIX YMCEI, MOYJIb JEHCTBUTEIHLHOTO YHCIIA;

NPUMEHATh JpOoOM W TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJAHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU;



OPUMEHATh NPUOIMKEHHBIE BHIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHUI;

CBOOOJHO ONEPUPOBATHh MOHITHEM: CTENEHb C LEJNbIM IIOKa3aTeseM,
UCIOJIB30BaTh MOAXOAAIIYIO (DOPMY 3alUCH NEUCTBUTENBHBIX YMCEI JJIs PELIECHUS
IPAKTUYECKUX 3a]a4 U NIPEACTaBICHUS JAHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajbHOU
CTENEHHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUpPOBaTh MOHATUSAMU: JIOTapudM UHCTa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CcBOOOZHO ONEpUpPOBaTh MOHITUSIMM: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
YHUCJIOBOI'O apTyYMEHTA;

ONEepUpPOBaTh MOHATHIMU: APKCUHYC, apPKKOCUHYC M apKTAHIE€HC YKCIIOBOTrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHITUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIJIbHBIE YPABHEHUS U yPABHEHUSI-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOABl PEIICHUS pAaUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPaBHEHUH, NPUMEHATH METOJ WHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOW MEepeMEeHHOMH,
MHOTOWIEH C LeNbIMU Kod(p(UIMeHTaMi, KOPHH MHOTOWIECHa, MIPUMEHSTh
JIeJIEHHEe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a]1a4;

CcBOOOZIHO oOmNepupoBaTh NOHATUAMM: CHUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpulla, OMNpPENETUTEeNb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMICTBA ONpenenuTens 2 X 2 il BBIYUCICHHUS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENIN JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyallud C MOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCIIEI0OBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MATpPULl W OIpPEICIIMTEIEH,
UHTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBHM C KOPHSIMHM [UIsi [peoOpa3oBaHUs
BBIPAKCHUU;

BBINOJIHATH PeoOpa30BaHMUsl YUCIOBBIX BBIPAXKEHUMN, COJIEPKAINX CTEIIEHH C
palMOHAIBHBIM [TOKa3aTENIEM;

UCII0JIb30BaTh CBOICTBa aorapu(pMoB LTSt npeoOpa3zoBaHus
aorapu(MUYECKUX BBIPAKEHUH;



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOIILI0 PABHOCUIIBHBIX
NIEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHEIA;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBHIPAKCHHI;

CBOOOJTHO  OINEPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIII  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKCHUS, YpPAaBHEHHs, HEPaBEHCTBA IO YCJIOBHUIO 3a/aud, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: (PYHKIUS, CIOCOOBI 3alaHus (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3uIus GyHKIUA, Tpaduk QYyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHATHAMHU: O0JACTH OMpPENETCHUS U MHOMXKECTBO
3HaYCHUH (PYHKITNH, HYJIU QyHKIIUHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEPUPOBATH TOHATUSAMH: YETHBIE W HEYETHBIC (PYHKITUH,
nepuoaudeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYyHKIIUU, MAKCUMYMBbI U
MUHUMYMbI (DYHKIMHM, HAuWOOJbIIEE M HaUMEHbIIee 3HauYeHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHITHAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, Trpaguk CTENeHHOW (YHKIIMH C HATypaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHU C
HATypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMHU: JIMHEWHAs, KBaJgpaTHYHas W JPOOHO-THHEHHAs
(GYHKIIIH, BRITIOTHATH dJIEMEHTApPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: IMOKa3aTeIbHAS W JorapudMmuueckas
dbyHKIIMHA, WX CBOMCTBA U rpadUKH, HCIOIB30BATh MX TpadUKH IJis PEIICHUS
YpaBHCHUM;

CcBOOOMHO OMEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
oTpesieNieHuEe TPUTOHOMETPUIECKHUX (DYHKIIUH YUCIOBOTO apTyMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA IS UCCIENOBAaHMUS TPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOU
YKU3HH, BBIpaXXaTh OPMYIIaMH 3aBUCUMOCTH MEXIY BEIMYNHAMU;

Hauana maTeMaTH4eCcKOro aHAJIM3a:

cBOOOZHO ONEpUpPOBATh MOHATUAMM: apumeTuyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIasi reoMeTpruuecKasi mporpeccusi, TMHEHHBIN 1



HKCIOHEHILIUAIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEACTaBICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JIA PELIEHUs pealbHbIX 3a4ad MPUKIATHOTO
XapaKkTepa;

cBOOOIHO ONEPUPOBATH MOHITUSIMHU: ITOCIIEIOBATEIbHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPaHUYCHHBIC TOCIEI0BATEIILHOCTH,
NOHUMAaTh OCHOBBI 3apOXICHUS MAaTEMaTUYECKOro aHajlM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: HEMNpPEPbIBHbIE (QYHKIHUHU, TOYKU
paspsiBa rpaduka GyHKIUHA, ACUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (YHKIMS, HEMpepbhiBHAs Ha OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKITUH JJI PEIICHUS 3a71a4;

cBOOOMHO OIEpUpOBaTh TMOHATHUSAMHU: TIEpBasi W BTOpas MPOU3BOJTHBIC
dbyHKIIMH, KacateabHas K rpaduky QyHKINY;

BBIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOU3BEIACHUS, YaCTHOTO M KOMIIO3HUIIUU
IBYX (DYHKIMH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUI MU (U3MYECKUH CMBICT MPOU3BOJHON s
pelieHus 3a1au.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmnapar i OMUCAHUS PEaIbHBIX
IPOIIECCOB U SIBJICHUH, TP PEIICHUHN 33]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: OIpEAeNIEHUuEe, TeOpeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTeMaTHUYECKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCHIbHBIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoaunyectBo 4yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
Konrpoabusie | IlpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsbl padoThI
MHO0KeCTBO I€HCTBUTEIIBHBIX YHCEIL.

1 MHuorousnensl. PariionanbHble ypaBHEHUS U 10 https://www.yaklass.ru/p/algebr
HepaBeHCTBa. CUCTEMBI IMHEHHBIX a#program-10-klass
ypaBHEHUU

) @Oyukiun u rpadguku. CreneHHas QyHKIHUS 6 | https://resh.edu.ru/subject/51/1
C 1IeJIBIM TTOKa3aTeIeM 0/

3 [Toka3zarenbHas ¢pynkuus. IlokasarenbHble 1 https://www.yaklass.ru/p/algebr
YpaBHEHHUS a#fprogram-11-klass

4 Jlorapudpmuaeckas GyHKIHS. 18 1 https://www.yaklass.ru/p/algebr
Jlorapudmudeckue ypaBHEHHS a#program-11-klass

s HenpepeiBable pynkuun. [TponsBoanas 18 | https://resh.edu.ru/subject/51/1
[TocnenoBaTeIbHOCTH U TPOTPECCHH 1/

https://resh.edu.ru/subject/51/1

6 ITocnenoBaTenIbHOCTH U IPOIPECCUU 5 1 1/

OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOI'PAMME



https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB
Ne Mara DJIeKTPOHHbBIEe N (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
PanmonaneHbIe yncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
1 1 03.09 https://m.edsoo.ru/LTS2XKI2C
JpOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TpodH
MoayJib 1eHCTBUTEIIBHOIO YUCTIA U
2 y vﬂ 1 07.09 https://m.edsoo.su/PUL6AZVIW
€ro CBOMCTBA
OCHOBHBIE METO/IbI PEILICHHUS LIEbIX
3 U IpOOHO-pAIIMOHANIBHBIX YPaBHEHHH 1 10.09 https://m.edso0.ru/Z395M64DM
1 HEPABEHCTB '
MHOro4ieHsl OT OAHON MEPEMEHHOM.
4 JleneHue MHOro4jieHa Ha MHOTOYJICH 1 14.09 https://m.edsoo.ru/PUL6AZVIW
¢ octatkoM. Teopema besy
MHOTOWICHBI C IETBIMHI
5 1 17.09 https://m.edsoo.ru/PBIEYHIZF
kodurmentamu. Teopema Bueta
Pemienue cucteM JIMHEHMHBIX
6 . 1 21.09 https://m.edsoo.qu/1E183555U
ypaBHEHUH https.//m.edsoo.ru/1E165550U
Marpuiia cucTeMbl TUHEHHBIX
aBHeHUU. OnpenenuTesib MaTPHUIIbI
7 yp beA . pHi 1 24.09 https://m.edsoo.ru/BAM2QCKWEF
2x2, ero reOMETPUUYECKUN CMBICT U
CBOMCTBA; BBIUUCIICHUE €TI0 3HAYCHUS
8 Onpenenurenb MaTPUILLI 2X2, €10 1 28.09 https://m.edsoo.ru/3AMZUEKYQJ



https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ

r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

HpI/IMCHeHI/Ie OMPCACIIUTECIIA AJIA

okKasaTelieM U €€ CBOMCTBa

9 peUIeHUsI CUCTEMBI JINHEWHBIX 01.10 https://m.edsoo.ru/9P3E3FF4Z
ypaBHEHUH
Pemenue npukiaaHbIX 3a1a4 ¢

10 TIOMOIIIbIO CUCTEMBI JIMHEUHBIX 05.10 https://m.edsoo.ru/IKJE16E2L
ypaBHEHUH

11 Ipaduic bymkuit. Duemeirapisie 08.10 | hitps:/m.edsoo.ru/IXYSISM28
npeoOpa3oBaHus rpagukoB GyHKIMH
OO6acTh onpeesIeHUsI © MHOYKECTBO

12 3HaueHni QpyHkiuu. Hynn Gyskmmm. 12.10 https://m.edsoo0.ru/7JGTFZZY A
[IpomMexyTkH 3HAK MOCTOSTHCTBA
MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.

13 HaubGonbiiee u HauMeHblIee 15.10 https://m.edsoo.rt/VUOHQSOCV
3HaYeHUE (PYHKIIMH HA TIPOMEKYTKE

14 HHHefI Hasl, KBa/IpaTHaHas i ApoOHo- 19.10 https://m.edsoo.ru/NTM7RIGX4
TUHEeWHas QyHKIUN
DJIEeMEHTapHOE UCCIIEIOBAHUE U

15 MMOCTPOCHUE TPAPUKOB ITUX 22.10 https://m.eds00.ru/ZOMN672NG
byHKIMI

16 CTeneHE C IEBIM MI0KA3aTeNeM. 05.11 https://m.edsoo.ru/BZDF8VYZT
bunom HeroToHa

17 Crenens ¢ pauHO,,HaﬂbiIHM 09.11 https://m.edsoo.ru/CP7UKTIIV
MOKa3aTesieM U €€ CBOWCTBA
Crenens ¢ paluoHaIbLHBIM

18 12.11 https://m.edsoo.ru/NAJFF14CO



https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO

CreneHb ¢ pallMOHAIbHBIM

19 . . 16.11 https://m.eds00.ru/2STIQM2GO
MoKazareseM U e€ CBOWCTBa
Iloka3arenbHas GyHKIUS, €

20 . ymcn 19.11 https://m.edsoo.ru/K6X1.Q4UJX
CBOWCTBA U TpapuK
Hcnonb3oBanue rpaduka GpyHkuuu

21 padHKa dyHki 2311 | https:/m.edsoo.u/072LC5R6Y
JUISL pEIlIeHUs] ypaBHEHUH
Hcnonb3oBanue rpaguka GyHKIUU

22 rpad . Py 26.11 https://m.edsoo.ru/431WRJ3Y?2
JUISL pellieHus] ypaBHEHUN
ITokazaTenbHble ypaBHEHHS.

23 OCHOBHBIE METO/IbI PEIICHUS 30.11 https://m.edsoo.ru/VEMYOBICV
IIOKa3aTEeJIbHBIX YPAaBHEHUIN
[TokazarenbHbIC ypaBHEHUSI.

24 OCHOBHBIE METO/BI PELLIEHUS 03.12 https://m.edsoo.ru/BANSPUZEB
II0Ka3aTeNIbHBIX YPAaBHECHUN
[TokazarenbHble ypaBHEHUSI.

25 OCHOBHBIE METO/IbI PEILICHUS 07.12 https://m.edsoo.ru/VR15USBDE
MOKa3aTeIbHBIX YPAaBHEHHIMA
KonTponsHas pabora:

26 "ITokazarenbHas QyHKITHS. 10.12 https://m.edsoo.ru/PRR3BH17H
ITokazatenbHble ypaBHEHHS"
Jlorapu¢m yucna. CoiicTBa

27 pu 14.12 https://m.eds00.rt/GMO7CPCQG
norapupma
Jlorapudm yucna. CBoiicTBa

28 puc 17.12 https://m.edsoo.rt/DHW5QA79M
norapudma
Jlorapudm uucna. CBoiicTBa

29 21.12 https://m.edso0.ru/DN896TF02
norapupma

30 JlecsiTUuHBIE U HATYpaJIbHbIE 24.12 https://m.edsoo.ru/1 X40FNHPA



https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA

norapupMbl

JlecATUYHBIE U HATypAJIbHbBIE

31 28.12 https://m.edsoo.ru/O2VV516B4
J0rapuQmbl
[IpeobpazoBaHue BBIpAKESHUH,

32 11.01 https://m.edsoo.ru/RPXZVFMHT
coJIeprKalux Jorapudmol
IIpeoOpa3oBaHye BEIpaKEHUH,

33 peoop P 14.01 https://m.edso0.ru/261843DBS
coJiepXKaniux jJorapupmMbl
[IpeoOpa3oBanue BeIpAKECHUIA,

34 peobp P 18.01 https://m.edso00.ru/O87Z1L0E2K
COoJIep KAaIHX JIOTapU(MBI
Jlorapudmuueckas pyHKius, e€

35 vp ¢ ymx 21.01 https://m.edso0.ru/8JLO4FGQ9
CBOIicTBa U rpaduk
Jlorapundmmuyaeckas QyHKIHA, €€

36 \,p P Py 25.01 https://m.edsoo.ru/JOHAUMLOM
cBOIicTBa U rpaduk
Hcnonb3oBanue rpadguka GyHKIUU

37 paduica gy 2801 | hitps:/m.edsoo.ru/01AGHOSVZ
JUTSL pellIeHUs] ypaBHEHUHN
Hcnonb3oBanue rpaduka GpyHkuuu

38 rpad . PyHu 01.02 https://m.edsoo.ru/3PMBUKOGP
JUISL pellieHus] ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

39 OCHOBHBIE METOJIBI PEIICHUS 04.02 https://m.edsoo.ru/HFJPEPWIL.9
aorapu(pMUUECKUX YpaBHEHHM
Jlorapugmuueckue ypaBHEHHs.

40 OCHOBHBIE METO/IbI PEIICHUS 08.02 https://m.edsoo.ru/HDVGSNIIT
Jaorapu(pMUYECKUX YpaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

41 OCHOBHBIE METOBI PELLIEHUS 11.02 https://m.edsoo.ru/T7TGPDUVRM
norapu(pMUUECKUX YpaBHEHHHA

42 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU 15.02 https://m.edsoo.ru/NI11711BM



https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM

aorapu(pMUUECKUX YpaBHEHHM

PaBHOCWIIBHBIE IIEPEXO/BI B PELIEHUU

43 . 18.02 https://m.edso0.ru/9PE3YWZ25
norapu(pMHUECKUX YpaBHEHHMA
KontposnbHas padora:

44 "Jlorapugmuueckas GyHKLUS. 25.02 https://m.edsoo.ru/NXLINJSWM
Jlorapudmuueckue ypaBHeHus"
HenpepriBHble GYHKIIMU U UX

45 “p p ymx 02.03 https://m.edsoo0.ru/ITA6IMG1X
CBOIICTBa
Metoa HHTEPBAJIOB JJISL PEIICHUS

46 Al HHTED AP 01.03 https:/m.edsoo.rw/Y WT7H8GT?
HEPABCHCTB
MeTox UHTEPBAJIOB I PELICHUS

47 a p D 04.03 https://m.edsoo.ru/HNIC60AKS
HEPaBEHCTB
Metoa HHTEPBAJIOB JUIS PELICHUS

48 a p AP 04.03 https://m.eds00.ru/E2G7K9QW6
HEPaBEHCTB
CBoiicTBa QYHKIINN HEOPEPBIBHBIX

49 Pymr pep 11.03 | hitps:/m.edsoo.rw/I92RSSMOM
Ha OTPE3Ke
CBoiicTBa GYHKIINN HEOPEPBIBHBIX

50 ymxn pep 1503 | hitps:/m.cdsoo.r/EMCQAR3B7
Ha OTpe3Ke
Touxka pa3pbiBa. ACUMITOTHI

51 5 18.03 https://m.edso0o.ru/NBUG10GSP
rpadgukoB QyHKITHI
CBoiicTBa QYHKIINN HEOPEPBIBHBIX

52 ymxn pep 22.03 hitps:/m.edsoo.r/EMWTCSPQY
Ha OTpE3Ke
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX

53 N 25.03 https://m.edsoo.ru/OQFIWHEXS5
GbyHKIUH 75 penieHus 3aaa4
IlepBas u BTOpast IpOU3BOIHBIE

54 p p p a 05.04 https://m.edsoo.ru/LXMJ44QAU
byHKIIN

55 Omnpexnenenue, reOMeTpUYECKUN 08.04 https://m.edsoo.rt/EP6U3IXNM



https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM

CMBICJT TPOU3BOTHOM

Omnpenenenue, GU3MUECKUI CMBICTT

56 . 12.04 https://m.edso0.ru/8STW3GXDH6
MIPOU3BOTHOM

57 YPABHCHHE KaCATEALHOI K rpaduky 1504 | https:/m.edsoo.sw/KYGOCASAF
byHKIIUN

58 HpOHSB(?,HHBIe STICMEHTapHBIX 19.04 https://m.eds0o0.ru/VELWTS50G
byHKIMII
[IpousBoaHas CymMMBlI,

59 MPOU3BENCHUS, YACTHOTO U 22.04 https://m.edsoo.ru/SCIKV1ZUF
KOMITO3UITUH (PYHKIIHIA
[IpousBoaHas CYMMBI,

60 MIPOU3BEJCHHUS], YACTHOTO U 26.04 https://m.eds00.ru/STONRDYGS
KOMIIO3ULIMHU (PYHKLIUH
[IponsBogHAS CyMMBI,

61 MPOU3BEICHUS], YACTHOTO U 26.04 https://m.edsoo.ru/22FDXMI4S
KOMITO3UIIUH (PYHKIIHIA

62 Konrposbras padora: 29.04 https://m.edsoo.ru/Z2GEE6311
"IIpousBoanas"
[TocnemoBaTeIbHOCTH, CIIOCOOBI

63 3aaHus MMOCIIeI0BATEIIbHOCTEH. 06.05 https://m.eds00.ru/9WDPQWD14
Meroa MaTeMaTH4ECKON MHIYKIIUH
JIMHENHBIN 1 SKCIIOHEHITUAIbHBIN

64 poct. Hucno e. @opMyiia CI0KHBIX 13.05 https://m.eds00.ru/OVYGSNTLD
MPOLICHTOB
JIMHEWHBIN U SKCIIOHEHIINATbHBINA

65 poct. Yucino e. @opmyiia CIOKHBIX 13.05 https://m.edsoo.ru/ISPXC5ZEA

IIpOLCHTOB



https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA

Hcnonb3oBanue nporpeccuu st

66 pellIeHHs peabHbIX 3a/1a4 1 17.05 https://m.edsoo.ru/FF21A8SJZ
MIPUKJIATHOTO XapaKTepa
KonTponsHas pabora:

67 "[locnenoBaTenbHOCTH U 1 20.05 https://m.edsoo.ru/FF21A8SJZ
nporpeccun”
Hcnonb30BaHne Iporpeccuul st

68 pelIeHus: peasibHbIX 3a]1a4 1 24.05 https://m.edsoo.ru/FF21A8SJZ

MIPUKIIAHOTO XapaKTepa

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/FF21A8SJZ
https://m.edsoo.ru/FF21A8SJZ
https://m.edsoo.ru/FF21A8SJZ

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero odpasoBanusi

1

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTh MOHATHSMH: palMOHAJIbHOE M JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIeCTUYHAsI POOb, MPOLIEHTHI

1.2

BoinonusaTe  apudmMernyeckue  omepaldd € palUMOHAJIbHBIMU U
JEHUCTBUTEIBbHBIMU YU CIAMHU

1.3

Boinonuate  npubmmkEéHHBIE  BBIUMCICHMS,  UCHOJNB3Yys  IpaBuia
OKpPYTJICHUS, JIeJIaTh IPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUI

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C IEJIBIM MOKa3aTeJIeM, CTaHJIapTHAas
dbopMa 3ammcu JEHCTBUTEILHOTO 4YHCIA, KOPEHb HATYpaJIbHON CTEICHH,
WCIIOBh30BaTh MOAXOSNIYI0 (OpMY 3amuCH TEUCTBUTEIBHBIX YWCET IS
pellIeHUs TPAaKTUYCCKNUX 3aJ1a4 M IPEACTABICHHS JAHHBIX

1.5

OmnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOIO YIJIa;
WCTOJNB30BAaTh  3alMCh  NPOM3BOJBHOIO  yIyia  4Yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIMU

YpaBHEHHUS M HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIENOE,
panuoHaIbHOE, HppalMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

2.2

BoinonHsATe nmpeodpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BoinonusATe npeoOpa3oBaHus 1EbIX, PallMOHAIBHBIX M UPPALMOHAIBHBIX
BBIDQXKCHUM U pelaTb OCHOBHBIC THUIIBI LEJbIX, PAalUOHAIBHBIX U
MPPALMOHAIIBHBIX YPAaBHEHU U HEPABEHCTB
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IIpumeHsTh ypaBHEHHMS M HEpPABEHCTBA MJI PELIEHUS MaTEMaTHUECKHUX
3aJa4 ¥ 3a/1a4 U3 Pa3IM4YHbIX 00s1acTe HAYKH U peasIbHOM KU3HU

2.5

MonenupoBaTh peajdbHbIE CHUTYalldd Ha S3bIKE anreOphl, COCTaBIATh
BBIP@KECHMS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJa4M, MCCIEI0BATh
MTOCTPOCHHBIE MOJIENIU C MCIOIH30BAHUEM alllapara aareopbl

DyHKIMY U TpadUKu

3.1

OmnepupoBaTh MOHATUSAME: (PYHKIHS, CIOCOOBI 3aMaHus (QyHKIIMU, 00JIaCTh
ONIpeZIeTICHus] M MHOXKECTBO 3Ha4YeHW QyHKIMH, Tpaduk GyHKINH,
B3aMMHO OOpaTHbIC (DYHKITUH

3.2

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUYETHOCTh (DYHKUMU, HYIH
(YHKITUH, MPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3

Hcnonws3oBath rpaduku GYHKIWN Ul pelIeHUs YPaBHEHUH
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Crtpouts 1 yuTaTh rpaduKy JMHEHHOW QYHKIUH, KBaIpaTUUHON (QyHKIUH,
CTENEeHHON (P)YHKILIMU C LENbIM [T0Ka3aTesIeM

3.5

Ucnonb3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHUS IPOLIECCOB U
3aBUCHMOCTEH MpH pEIIeHUWH 3aJad W3 JPYruX Y4YeOHBIX MPEIMETOB U
peabHOM JKU3HH, BBIpaXKaTh (OpMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUYUHAMU




Hauana MatemMaTnueckoro aHajiunsa

4.1 OnepupoBaTh MOHATHSMHU: TIOCIEIOBATEIbHOCTh, apupMeTHUecKas Hu
reoMeTpHuuecKas IPorpeccun

4.2 OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBAIOIIAs TeOMETpHUYECcKas
porpeccus, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCUH

4.3 3a/1aBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU cIoco0aMu

4.4 Hcnonb3oBath CBOWCTBAa IOCJIENOBAaTENIBHOCTEM UM Mporpeccuid  Juist
pelleHus: peaabHbIX 3a7a4 IPUKIATHOTO XapaKTepa

5 MHOK€ecTBa 1 JIOTHKA

5.1 OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTIEPAIIMX HaJl MHOYKECTBAMHM

5.2 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA — ammapaTr JUisl  OMUCaHUS
peanbHBIX MPOIECCOB U ABICHHA, IPH PELICHNUH 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEeIMETOB

53 OnepupoBaTb  MOHATUSIMU:  OINpEICICHHE,  TeopeMa,  CIEICTBUE,

JO0Ka3aTCJILCTBO




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KUIACC

Kon | IlpoBepsieMblii 3j1eMeHT COAepKaHUS

1 Yncna ¥ BEIYUCICHUS

1.1 Pammonaneubie uncna. OOBIKHOBEHHBIE W JACCATUYHBIC IPOOH, MPOIEHTHI, OCCKOHEUHBIC
nepuoAnueckue npodu. Apudmerndeckue omepanuud ¢ PalUOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHus YHCIOBBIX BhIpakeHUU. [IpuMenenue npoGeil v MpOLEHTOB ISl pelIeHUs
NPUKJIAJHBIX 3aJ1a4 U3 Pa3IMYHBIX OTpaciei 3HaHUKM U peajlbHOM JKHU3HU

1.2 | JelicTBuTenbHple 4mciia. PanuoHanbHbIE W HMppallMOHAIBHBIE 4YHCIA. ApudMeTHuecKue
oncpanuu ¢ ILGI‘/JICTBI/ITCHLHBIMI/I YqUCJIaMHU. HpI/I6HI/DKéHHLIe BbIUYUCJICHUA, IIpaBHJIa
OKPYIVICHHS, IPUKKJIKA U OIICHKA pE3yJibTaTa BBEIYHCIIEHUN

1.3 | Crenenp ¢ nenbiM mokazateneMm. CrannmaptHas (opma 3ammucu JI€HCTBUTENBHOTO YHCIIA.
Hcnonp3oBanne mnoaxomdmel (opmbl 3amucH JEWCTBUTENBHBIX YHCEN ISl PELICHUS
NPaKTUYECKUX 3a/1a4 U IPEACTABICHHUS JAHHBIX

1.4 | Apudmerndeckuil KOpeHb HaTYpaIbHOU cTenieHHU. JIeCTBUS ¢ apuPMETHISCKUMU KOPHIMH
HaTypaJlbHOM CTCICHHU

1.5 | CuHyc, KOCHHYC W TaHT€HC YHUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHUCJIOBOTO apryMeHTa

2 YpaBHEHHsI 1 HEpABCHCTBA

2.1 Tos1ecTBa M TOXKIECTBEHHBIC MPE0Opa3oBaHUs

2.2 | IIpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpaxkeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
bopMyIIBI

2.3 YpaBHeHHUE, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeTo 1 HHTEPBAJIOB

2.4 Pemrenue 1enbix u 1poOHO-palMOHAIBHBIX YPAaBHEHUN U HEPABESHCTB

2.5 Pernienue nppaioHaJbHbIX YPAaBHEHUN M HEPABEHCTB

2.6 Penienne TpUroHOMETPUYECKUX YPaBHCHUH

2.7 | llpuMeHeHuE ypaBHEHHUH M HEPaBEHCTB K PEIICHUIO MAaTeMAaTHYECKUX 3a7ad U 3a4ad u3
Pa3IMYHbIX 001acTe HAYKH U pealbHOM XKU3HU

3 DyHKINUU U TpaPUKH

3.1 DyHKIH, criocoObl 3aanus GyHkimu. ['paduk dyrkuuu. B3auMHao oOpaTHbie PYHKIIUU

3.2 O6nacTh ompeAesieHus 1 MHOXECTBO 3HadeHud ¢yHkumu. Hymu ¢yakmuun. [TpomexyTku
3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKIIUU

33 CrenenHast (QyHKIMS C HaTypaJbHBIM M II€JIBIM TOKaszaTesneMm. EE cBoiicTBa W rpaduk.
CBolicTBa U rpaduK KOPHS 1-0H CTENCHU

3.4 | Tpuronomerpuueckass OKPY>KHOCTb, OIpeleJeHHEe TPUTOHOMETPUYECKUX  (yHKUIUN
YHUCJIOBOTO apryMeHTa

4 Hayana MaTeMaTHYECKOr0 aHAIN3a
4.1 ITocnenoBaTeabHOCTH,  CIOCOOBI  3aJaHUS  MOCJIEIOBAaTEILHOCTEM. MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH

4.2 | Apudmernueckas U  TreoMeTpuyeckas  Iporpeccud.  beckoHeuHO  yObIBaroIas
reomerpuueckass mnporpeccus. Cymma OeckOHEYHO YOBIBaIOLIeH TIeOMETpUYECKOU
nporpeccuu. dopmyna croXHBIX MPOLEHTOB. Vcronb3oBaHUE MPOTPECCUU JUISl PEIICHUS
pEAJIbHBIX 33Ja4 IPUKJIAJIHOTO XapaKTepa

5 MHOXecTBa U JIOTUKA

5.1 MHosecTBO, onepanMy HaJl MHOkecTBaMmHu. [lnarpammsel Oiiepa — Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapaTa JUlsl OMMCAHHS PEANBHBIX NPOLIECCOB M SABIICHUM,
IPY PELICHUH 33/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB

5.2 Onpeaenenue, Teopema, CaeACTBUE, T0KAa3aTeILCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001Iero
TpedoBaHus o0pa3oBaHusi

Brnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3aady;
yMeHue (GopMyJIMpOBaTh W ONEPUPOBATH MOHATHAMM: ONpEIETICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTelIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHATh UX; YMEHHE (OpPMYIHPOBATH
oOpaTHO€ M NPOTUBOMNOJIOXKHOE YTBEPXKJACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDBI, HCIOJIB30BaTh METOJ, MAaT€MaTU4EeCKOW HWHAYKLNU;
MIPOBOAMTD J0KA3aTeNbHbIE PACCyKICHUS MPH PELIEHUH 3a]1a4, OLIEHUBATh
1 JIOTHYECKYI0  TNPaBWIBHOCTh  PAcCyXJIEHHUH; yMEHHME OIepHpOBaTh
MOHATUSIMU: MHOKECTBO, IOJIMHOKECTBO, OIEpAlMy HaJ MHOKECTBAMU;
YMEHUE  UCHOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAaHUs PEATBHBIX MPOLIECCOB U SIBJICHUN U MPU PELICHUH 3a/1a4, B TOM
qucie U3 IpYrux y4eOHbIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATUAMU:
rpad, cBsI3HBIN Tpad, 1epeBo, MUK, Tpad HA MIIOCKOCTH; YMEHHUE 331aBaTh
U OINHUCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMU; UCIONB30BaTh Tpadbl Ipu

pelieHuu 3aaa4y

YMeHHe omnepupoBaTh MOHATHUSAME: HATypajbHOE YHCJIO, IEI0e YHCIIO,
CTEMCHD C IEJIbIM MOKa3aTesieM, KOPEHb HATypaIbHON CTECIEHH, CTETeHb C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCJ’IBHBIM IIOKa3aTcJIEM,
jgorapuM dYHCIa, CHHYC, KOCHHYC M TaHIEHC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 1O MOIYJI0, PAUOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOXXECTBA HATypPaJbHBIX, IEJbIX, PpAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YUCCJI; YMCHHC HUCIIO0Jb30BATh NPU3HAKKU ACIIMMOCTH, HauMEHbBIINN O6H_[I/II71
JeTMTeNIb W HaWMeEHbIee oOInee KpaTHoe, anroputMm EBkiuma mpu
pelICeHUHU 3a4a4; 3HAKOMCTBO C pa3JIMYHbBIMU MMO3WUIIUMOHHBIMH CUCTCMaMU
CUHUCIICHUS; YMEHHE BBIMIOJHATH BHIYMCIICHUE 3HAYCHUIN U ITPeoOpa3oBaHus
BBIPOKEHUH CO CTEMeHsSMU W Jjorapudmamu, mpeodpa3oBaHus IPOOHO-
palMOHAIBHBIX ~ BBIPAKEHHH;  YMEHHE  ONCPUPOBATH  TOHITUSMHU:
MOCJICIOBATEIbHOCTh, apu(MeTHUecKas MPOrpecCcHs, TeOMETpUIECKas

nporpeccusi, OECKOHEYHO YOBIBalolas T'e€OMETpUYECKas MPOTpeccus;




yMEHHE 3aJaBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (OpMyYJI; yMEHUE ONEpUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNa, MOJYJb U apryMEHT
KOMIUIEKCHOTO ~ yHucia, (GopMma  3alucCd  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpUYECKass U ailreOpanyeckas); yMeTh
MIPOU3BOIUTh apuU(METHUECKUE JAEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHSMM:  Marpuua 2X2  wm 3%3, OmnpeneluTenb  MaTpULBL,

FCOMeTpI/ILIGCKI/Iﬁ CMBICJI OITPECACIIUTEIIA

YMeHune omnepupoBaTh MOHATHIMHU: palMOHAIbHBIC, HpPpPALUOHATIBHBIC,
MOKa3aTeibHble, CTENEHHBIC, JIOTapuMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI ¥ HEPABEHCTBA, HX CHUCTEMbI, YyMEHHE ONEPUPOBATH
MNOHATUSMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUEe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWIHHOCTH
ypaBHEHUN, HEpPaBEHCTB U CHCTEM; YyMEHHE peuiaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl C TIOMOIIBIO PA3JIUYHBIX MPUEMOB; pEIIATh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C T[apaMeTpoM; MPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMbI JII PEIICHHUS MaTeMaTHYeCKUX

3a/lav U 3a71a4 U3 pa3JINIHbIX obnacrei HAaYKU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh TOHATHSAMH: (DYHKIUS, YETHOCTh (DYHKIHH,
NEPUOTMYHOCTD (PYHKIIUH, OTPAaHMYEHHOCTh (PYHKUIUH, MOHOTOHHOCTH
GbyHKIEH, SKCTpeMyM (QYHKIIMH, HAauOOJbIee W HaUMEHbIee 3HAYCHUS
(GYHKIMK Ha TPOMEXYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
GyHKIMHU, TiepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUICCKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOHM, TepBOOOpasHas, OINpeaeTEHHBIN
WHTETpaj,; YMEHHE HaxXOIUTh aCUMNTOTHl Tpaduka (YHKIHH;, YMEHHE
BBIUMCIIATH  NPOU3BOAHBIE  CYMMBI, IPOU3BEICHHS, YAaCTHOIO U
KOMIIO3UIIMN (YHKIIMHA, HAaXOJWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMU; yMEHHE HaXOIUTh IPOU3BOJAHBIC 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJB30BaTh MPOU3BOMHYIO JUIA UCCIECHAOBaHHUS (DYHKIIHIA,
HaXOJWTh HAuOONbIIME M HAUMEHbIIWE 3HA4YCHUs (YHKUUI; CTPOUTH
rpadMKd MHOTOWICHOB C HCIIOJIb30BAaHUEM armapara MaTeMaTH4ecKOro
aHanu3a; MOPUMEHSTHh MPOU3ZBOAHYIO U HAXOXKICHHS HAWITYyYIIETo
peleHusi B MPUKIAJHBIX, B TOM YHCJE COIHMAIbHO-DKOHOMHUYECKUX U
(bu3MUeCKUX 3aJavax; HaXOJUTh IUIOMIAIN U 00BbEMBI (UTYP C TOMOIIBIO

HUHTCrpaia;, MNpUBOAWUTL HNPHUMEPbBI MATEMATUYCCKOro MOACIMPOBAHUA C




OMOUIbI0 AU PepeHLnaTbHbIX YPAaBHEHHUM

YMenue onepupoBarh NOHATUAMU: Tpaduk GyHKIMU, oOpaTHast QyHKLHUSA,
KoMno3uuus (QyHKUuUH, nuHeiHas ¢QyHKUMSA, KBaapaTudyHas (QYHKIHA,
panuoHanbHas (yHKUUSA, cTeneHHas (yHKUMSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (YHKIMHU, TOKa3aTelbHas U
aorapumuueckas QYHKIMM; YMEHUE CTPOUTh TIpadUKH HU3yYEHHBIX
GyHKIUH,  BBINONHATH  mpeoOpa3oBaHus  TpadukoB  (PyHKUIHH,
HCIOJIb30BaTh I'padUKK JUIsl U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, MpuU
peleHNH 3a7ay U3 JAPYruX y4eOHbIX NPEAMETOB U 3a/lady U3 peabHOU
KHU3HHM, BBIpAXKATh (OpPMyJaMH 3aBHCHMOCTH MEXIy BEINYHHAMU;
UCIOJIb30BaTh CBOMCTBA U IpadUKu (QYHKUUH JUIs pellieHHs ypaBHEHHIH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; H300pakaTh Ha KOOPIHMHATHOU

IIJIOCKOCTHU MHOXXCECTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTte TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JacCTH YNpaBJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKEHHS, ypaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATHh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJICINPOBAThH
peaJbHbIE CUTyallMd Ha S3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKCHMUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  ajareopsl,

MHTEPIPETUPOBATH ITOIYUYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMHU: CpeHee apu(MeTHdecKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIIee 3HAUYEHHUs, pa3Max, JTUCIepCus, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOTO Habopa; yMEHHE HU3BJeKaTb, MHTEPIPETUPOBATH
nH(popMalInIo, MPEACTABIEHHYIO B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKaIOLyI0 CBOMCTBA PEANBHBIX IIPOLIECCOB U SBJIICHUH; NPEACTaBIATh
nH(pOpMAlLIMI0O C TOMOILIBI0 TabMUIl W JAMarpaMM; HCCJIEI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapruecKu UCCIEe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I${ C IIOMOLIBIO JUarpaMm pacCCUuBaHUs U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHAMH: CIy4YaWHBIA OIBIT U CIIy4ailHOE
cOOBITHE, BEPOSTHOCTb CIIy4aHOTO COOBITHUS; YMEHUE BBIYUCIATH

BEPOATHOCTL C HCIIOJIB30BAHUECM Fpaq)I/I‘IeCKI/IX METOHOB; IMPUMCHATH




(GOopMyIbl CHOXEHUSI U YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIiy IOJIHON
BEpOATHOCTH, Gopmyiny bepHysiu, komOuHATOpHBIE (akThl U (HOPMYIIbI;
OLICHUBATh BEPOSATHOCTU pealbHBIX COOBITHI; yMEHHE OINEepPUPOBATh
MOHATUSAMM: CllydaliHass BEJIMYMHA, PACIpPENEIICHUE BEPOSTHOCTEH,
MaT€MAaTHYECKOE OXXHUJAHWE, IUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyyallHOM  BeNWYMHBL, (QYHKIMU paclpeieiieHus U IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PACHpPEIEICHUN; YMCHHUE
HCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIpPEIEICHUN Ul pELICHUs 3a1ad4;
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJBIINX YMCEJ, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOJUTH IPUMEPBI MPOSABIEHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIIEpUPOBATh IMOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHMH,
YHCIO  TEPecTaHoBOK; OwHOM  HpIOTOHA; yMeHHWE  TPUMEHATH
KOMOMHATOpHbIE (paKThl U pacCyXACHHs IS PELIeHUs 3a]ad; OLEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJEINb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘-IeHHHﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJia, INIOCKUW Yroj, JBYTPaHHbIN
yroJ, TPEXTPAaHHBIN YroJj, CKpEUIMBAIOIINECS NpsIMble, MapajuIeIbHOCTh U
NEPpHNCHAUKYJIIPHOCTE MPAMBIX U HHOCKOCTeﬁ, Yroia MeEXay IpsIMbIMH,
Yroa MEXAy MpsAMONM M IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE MEXKIY HPSIMBIMU,
paccTosIHUE MEXY IUIOCKOCTSMHU; YMEHHUE HCIIOIb30BATh MPHU PEILICHUHU
3aaa4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI INUIAHUMCETPUH, YMCHHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYXAIOIIer0 MHUpPA; CTPOUTh MaTeMaTHYeCKHe
MOoACIM C IOMOHIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYMH, pCIIATh

CBA3aHHBIC C HUMHU IPAKTHYCCKUEC 3a1a4n

10

YMeHne omnepupoBaTh MOHATUSAMH: ILIOMAAb (UTYPBI, 00BEM QUTYPHI,
MHOT'Or'paHHUK, HpaBI/IJ'IBHLII\/JI MHOT'OrpaHHUK, CCUYCHHUC MHOI'OI'paHHHUKA,
KyO, Tapaenenuren, Npu3Ma, OUpamMuaa, Qurypa W TOBEPXHOCTh
BpallleHus], IWIUHIP, KOHYC, Imap, cdepa, IUIOmAnb cdepsl, MIOLaab
MOBEPXHOCTH MHUPAMUJbI, TMPHU3MBI, KOHyCa, LWIHHApPA, O0BEM Kyoa,
[PAMOYTOJIBHOTO MapajulelIeNunena, MNIUPaMUAbl, IPU3MBbI, LHIUHIPA,
KOHyca, IIapa, pa3BéPTKa IMOBEPXHOCTH, CEUCHHsI KOHyca W IHIMHIPA,
napajuieibHbIle OCH WJIM OCHOBAaHHMIO, CEUEHHWE Ilapa, IUIOCKOCTb,

Kacaomasca cheppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTU
BpALlEHUs, UX CECUYCHHUs], B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSITh CBOICTBA F€OMETPUUECKUX (PUTYp, CAMOCTOATEIHHO
(bopMyIMpOBaTh ONpPEENCHHs U3y4aeMbIX (UTYp, BBIABUTaTh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIEeOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
olpoBepraTb HUX; YMEHHE MPOBOJIUTH KiaccuuKauuioo Quryp 1o
pa3IMYHBIM PHU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MIOCTPOCHHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOpOT, mpeoOpa3zoBaHue MOA0OMs, TOA00HBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh T€OMETPUYCCKHE OTHOILICHUS TIPU
pelIeHnr 3a/lad; HaXOJWTh T'C€OMETPHUYECKHE BEIUYHMHBI (JITMHA, YTOJ,
TI0IIa b, 00BEM) TIPU PEUICHUU 3aja4d U3 JPYTHX YYEOHBIX MPEJAMETOB U
W3 peajbHOW J>KWU3HM, YMEHHE BBIYHCISATh T'C€OMETPHYECKHE BEIIMIMHBI
(MHA, YrOJN, IUIONIaah, OOBEM, IUIOMAJb TOBEPXHOCTH), HCIIOIB3YS
M3y4YCHHBIE (OPMYIIBI U METOIbI, B TOM YHUCIIC: TUIOMIAJb MOBEPXHOCTH
MUpaMHIIBI, TIPU3MBI, KOHYCA, IMIMHIpA, Tiomans chepbl; 00béM KyOa,
MPSIMOYTOJIFHOTO ~ MApaJuIeenuIea, MUPaMUAbl, TPU3MBI, IHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTopa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YOl MEXIy
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIN METOJ

JUISL PELICHUs] TeOMETPUUYECKHUX 3aa4 M 33a]a4 APYTUX Y4eOHBIX MPEIMETOB
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YMmenue BBI6I/IpaTB HO,HXO,I[HH_II/Iﬁ MCTOJ AJid pCIICHUA 3aia4r, IOHUMAaHHC
3HAYUMOCTH MATEMATUKW B HU3YUCHHUH TMPUPOJHBIX H O6H_[eCTBeHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMAaTUuKN B UCKYCCTBC, YMCHUC NMPHUBOJUTH IMMPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 371eMEHT COAEPKAHMS

1 Yucna v BIYKACICHUS
1.1 Harypanbnble u nensie yncna. [[pu3Haku 1eTMMOCTH HETbIX YUCeT
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, TMPOIEHTHI,
' OeCKOHEUYHBIE MIEPUOANUECKHE POOH
13 ApudmeTnuecknii KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudmeTnuecKuMu
' KOPHSIMH HaTypajibHON CTEIeHH
1.4 Crernens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaNbHBIM Toka3aTeneM. CBOHCTBa
' CTETeHH
L5 CuHyC, KOCMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. Jlecaruunbie 1 HATypaabHbIC JTOTApU(MBI
JevictButenbHble 4YHucia. ApudmeTHdyecKkne omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 guciiaMu. [IpubnvkEHHBIC BRIYUCICHUS, TPABWIIA OKPYTIICHUS, TPUKHUIKA U OI[EHKA
pe3ynbTara BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHUNA
1.9 KommiekcHbie uncna
2 YpaBHEeHHs 1 HEPaBEHCTBA
2.1 [enbie 1 IpOOHO-pAIMOHANBHBIE YPAaBHEHUS
2.2 UppannonanbHbie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U TOTAPUPMUUECKUE YPABHEHUS
2.5 [enbie 1 1poOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppauyroHanbHbIE HEPABEHCTBA
2.7 [lokazarenbHble U JIorapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuveckrne HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuiia CUCTeMbI JIMHEWHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI
3 OyHKIHMH U TpaduKu
3.1 OyHkusg, cnocoOwsl 3amanust GyHkmuu. ['paduk dyskumm. B3aumHo oOpaTHBIE




¢byukun. YétHple u Heu€THbIe QyHKIMU. [leproanueckue GyHkunm

O6nacth ompeneneHUss W MHOXKECTBO 3HaueHWi ¢yuknuu. Hymu QyHKIum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.

32 MakcumymMbl ¥ MUHUMYMBI (yHKnnu. HawmOonbiiee ¥ HauMeHbIlee 3HAYCHUE
(GYHKIIMN Ha TPOMEKYTKE
13 CrenenHast (QyHKIUS C HATypadbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpauiK KOPHS 7-0i CTENIEHU
34 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U rpaduKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Toukm paspeiBa. Acumnrotel rpadukoB QyHkiuid. CBoiicTBa  (QYyHKIIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs TOCIEA0BATEIBHOCTEN
3.8 Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmya cI0KHBIX IPOLEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKITHHA
[IpumeneHne mNPOUM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxk/ieHne HanOOMNbINEer0o W HaUMEHBIIETO 3HaueHUs (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOecTBO, Onepanu HaJ MHOXKecTBaMuU. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTU BpAlllCHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Maremaruka. Anredpa U Hayaia maTemMaTH4eckoro ananuza, 10 kimacc/ Mep3aisk
A.T'., Homuposckuit J[.A., ITonskoB B.M.; nmon penakuueit Ilomonbckoro B.E.,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA-
['PA®»; AkunonepHoe odiectBo «M3aarensctBo «lIpocBemnienne»

Marematuka. Anredpa M Hadajla MaTeMaTH4eckoro aHaiusa, 11 kmacc/ Mep3sisk
A.I'., Homuposckuit [[.A., IlonskoB B.M.; non penakumeit Ilomonbckoro B.E.,
OOG11ecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO M3naTensckuit ientp « BEHTAHA-
['PA®y»; AktnonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOJINYECKHUE MATEPHAJIBI JIISI YUYUTEJEN

1. I'mu36ypr B.M. AnreOpa u Hayama marematrudeckoro anammza. 10 kiacc.
Koutponbnbie paboTel. ba3zoBelii u yriyOnensusiii ypoBHu. DI'OC. 63c. M.:
Mmuemosuna, 2019.

2. Anekcanzapona JI.A. AnrebOpa u Havana matemMaTudyeckoro anaimza. 10 kiacc.
CamocTtosTenbHble paboThl. ba3oBeiil U yrayonensasiii ypoBau. ®I'OC. 207c. M.:
Mmuemo3suna, 2019.

3. Epmosa A.Il., I'ono6opoarko B.B. CamoctosTensHbie 1 KOHTPOJIBbHBIE PAOOTHI

no anredpe u reometpuu it 10 K1 (pa3sHOYPOBHEBBIE AUIAKTUIECCKUE MATEPUAIBI).
M:UWnekca, 2017.

IHUPPOBBIE OBPA3OBATEJBHBIE PECYPCbl U PECYPCbI CETH
MHTEPHET
Poccuiickas DnextponHas mikosna https://resh.edu.ru/

Poccuiickumii o61mieoOpazoBaTebHbIN opTal http:// www.school.edu.ru

Caiit «2nexTpoHHBIC 00pa3oBaTeNbHbIE pecypchh» http://eorhelp.ru/
®denepanbHbIi HEHTP HUPPOBBIX 0Opa3oBaTeIbHBIX pecypcoB www.fcior.edu.ru
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