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IMNOACHHUTEJIBHASA 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.

CopepxarenbHO-MeToAuuecKas JuHus «MHOXecTBa M JIOTMKa» BKIIIOYAET B
ceOst PJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTHKH H €€ TPWIOKCHHUH, OHM CBS3BIBAIOT pa3HbIE MaTEeMaTHUECKHE
TUCHHMIUIMHBL U WX TPWIOKEHUS B eauHoe 1enoe. [loaTtomy BaxHO AaTh
BO3MOXKHOCTh 0OydYaromeMmycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH 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
MaTeMaTHYeCKON JIOTMKH CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
o0yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXJACHUS Ha OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACIUPOBAHHUSA, KOTOPHIC MpPU3BaHBI
croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJENEH peallbHbIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca MIMPOKO HCHOJB3YyeTCs AJS PeLIeHUS MPUKIAIHBIX 3amad. [lpu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesTensHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHmM3yercsi B Ipolecce U3y4eHHs BCeX TeM y4eOHOro Kypca «AnreOpa u Havyana
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanu3a» (yriyOn€HHBIM ypOBEHb) Ha YpPOBHE CpPEAHEro o0miero oOpa3oBaHUs
otBoauTcs B 10 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

Ha wusyuenue anrebpbl um Hayama maTtemaTudeckoro aHaimmsa B 10 «by»
(umxeHepHoM) Kiacce B 2026—2027 yueOHOM roay corjiacHO ydeOHOMY ILIaHy U
kanengapaomy rpapuxky MAOY «lllkona Ne 85» otBoautcs 128 wyacos (u3
pacuéra 4 yaca B HeieNo0, 33 yueOHbIe HEACH C YUETOM MPa3IHUYHbBIX JHEN).



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.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

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
SKOHOMUKU,;

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 OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
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 TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, 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 KUIIACC
KosmuecTBo yacos
Ne HaunmenoBanue pa3jiesioB u DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoasbnsie | IlpakTnyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI

MHOX€ECTBO T1eUCTBUTEIBHBIX
yucesn. MHOro4seHsl.

1 PanmonansHbIe ypaBHEHUS U 24 1 https://m.edsoo.ru/HAKSBOWEG
HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YpaBHEHUM
@yYHKIMU U TpadUKH.

2 Crenennast GyHKIHS C IEITBIM 12 1 https://m.edsoo.ru/D7Q8L6H1S
noKasaresiem
Apudmerndeckuii KOpeHb n-

3 ol crenenu. MppanunonanbHbie 15 1 https://m.edsoo.ru/L.3V7E4L5M
ypaBHEHUS
[TokazarenbHas QyHKIMS.

4 PyHru 10 1 https://m.edsoo.ru/F914Y5S9U
[TokazaTenbHble ypaBHEHUS
Jlorapupmuueckast pyHKIHSI.

5 pHd PyHKu 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmuueckre ypaBHEeHUs
Tpuronomerpudeckue

6 P P 22 1 https://m.edsoo.ru/K7E4S705L
BBIPAKEHUS 1 YPaBHEHUS
[TocnenoBarenbHOCTH U

7 10 1 https://m.eds00.r/V7QIM3S31
IPOrpeccuu
HenpepsiBHbIE QyHKIIUHA.

8 Pep Py 15 1 https://m.edsoo.ru/M4N9R7U9B
[IpousBogHas

9 [ToBTOpenue, 06001ICHNE, 2 2 https://m.edsoo.ru/H9R3J3V5Z



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

cUCTeMaTHu3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
/ Tema ypoka Konrtpoabubie | IlpakTtuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

MHOXeCTBO, onepauy Ha,

1 pall . A 1 01.09 https://m.eds00.ru/POX8P2G6S
MHOKECTBAMHU M X CBOWCTBA

2 Juarpammsl Dlinepa-BeHnHa 1 04.09 https://m.edsoo.ru/P2W3Q9S5B
[IpuMeHeHne TeopeTHKO-

3 MHO>KECTBEHHOTO arrapara st 1 07.09 https://m.edsoo.ru/Y5X8U309G
penieHus 3aaaq
Panmonanbapie yucia.
OOBIKHOBEHHBIE U AECATHYHEIE

4 A 1 https://m.edsoo.ru/US0201E8M
JPpOOH, TIPOLIEHTHI, OECKOHEUHBIC 07.09
MePUOIUYECKHE TpodH
PamnmonansHbIe Ynca.
OOBIKHOBEHHBIE U AECATUYHEIE

5 A 1 https://m.edsoo.ru/D1X9K 81 4B
JpOoOH, TIPOLIEHTHI, OECKOHEUHBIC 08.09
MIEPHOANYSCKHE JPOOH
[IpumMmeneunne apo0eil U IPOLIEHTOB

6 P AP pott | 11.09 https:/m.eds00.r/DSU2X2C40
JUTSL pelLieHUs NMPUKIIAIHBIX 3a/1a4
IIpumMmenenne apo0Oeii 1 IPOLIEHTOB

7 P P pott 1 14.09 https://m.edsoo.ru/N2J4Z0L1U
JUTSL peIICHUS TPUKIIAHBIX 3a/1a4
JlelicTBUTENIbHBIEC YHCIIA.

8 Panmonansueie u 1 14.09 https://m.eds00.ru/USYIRS5C5V

UppaloOHaIbHbIC YHCIIa



https://m.edsoo.ru/P0X8P2G6S
https://m.edsoo.ru/P2W3Q9S5B
https://m.edsoo.ru/Y5X8U3O9G
https://m.edsoo.ru/U5O2O1E8M
https://m.edsoo.ru/D1X9K8L4B
https://m.edsoo.ru/D5U2X2C4O
https://m.edsoo.ru/N2J4Z0L1U
https://m.edsoo.ru/U8Y9R5C5V

ApudmeTnueckue oneparuu c

ypaBHeHu. OnpenenuTenb

9 . 15.09 https://m.edsoo0.ru/U708K5P3C
JEMCTBUTEIIbHBIMU YUCIIAMU

10 Moﬂymi ACHCTBUTEILHOTO HHCIA H 18.09 https://m.edso0o.ru/G6T811DIU
€ro CBOMCTBa
[TpuOmmkE€HHBIE BHIYHCICHUS,

11 HpaBUjIa OKPYIJIEHUS, IPUKUIKA U 21.09 https://m.edsoo.ru/KOZ3N6RIR
OIIEHKa pe3yjbTaTa BRIUUCICHUN
OCHOBHBIE METO/IbI PEIICHUS

12 HEJIBIX U IPOOHO-PAITMOHAIBHBIX 21.09 https://m.edso0.ru/R5S8Q5T8M
YPaBHEHUI U HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

13 HEJIBIX U APOOHO-PAITMOHAIBHBIX 22.09 https://m.edso0.ru/N6R2W7S4L
YPAaBHEHUI U HEPaBEHCTB
OCHOBHBIE METO/IbI pPEILIECHUS

14 HENBIX U APOOHO-PAIMOHATEHBIX 2509 https://m.edsoo.ru/WOEOQ9B4F
YpPaBHEHUHN U HEPABEHCTB
MHoro4jeHbI OT OTHOH

15 riepeMeHKROit. Jlenetiie https://m.edsoo0.ru/T4C7JONSQ
MHOTO4WIEHA Ha MHOTOUJIEH C 28.09
octaTtkoM. Teopema besy

16 MHOTOUICHE C eI 28.09 https:/m.edsoo.ru/H9Y 109K3S
ko3 uuuentamu. Teopema Buera

17 Pemerne SHCTeM JMHCHHBIX 29.09 https://m.edsoo.ru/H1Z4L6X0W
ypaBHEHUH

18 Pemenne SHCTGM JTHACHHRIX 02.10 https://m.edsoo.r/T1B6D5SU2N
ypaBHEHUU

19 MatpHLa CHCTEMBI THHCHHEIX 05.10 https://m.edsoo.ru/J3P6L5Z4V



https://m.edsoo.ru/U7O8K5P3C
https://m.edsoo.ru/G6T8I1D9U
https://m.edsoo.ru/K0Z3N6R9R
https://m.edsoo.ru/R5S8Q5T8M
https://m.edsoo.ru/N6R2W7S4L
https://m.edsoo.ru/W0E0Q9B4F
https://m.edsoo.ru/T4C7J0N5Q
https://m.edsoo.ru/H9Y1O9K3S
https://m.edsoo.ru/H1Z4L6X0W
https://m.edsoo.ru/T1B6D5U2N
https://m.edsoo.ru/J3P6L5Z4V

MaTpHIIbl 2X2, €ro
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BBIUYNCIICHUE €TI0
3HAUYCHMS

Onpenenurens MaTpuLpl 2X2, ero
F€OMETPUYECKUN CMBICIT U

20 . https://m.edsoo.ru/L2H218J8G
CBOIICTBA; BBIYUCIIEHUE €TO 05.10
3HAYEHUS
[Ipumenenue onpeaenuTens AJis

21 peLIEeHusT CUCTEMBI JINHEWHBIX 06.10 https://m.edsoo.ru/E7C4F601T
ypaBHCHH
Pemenne npukiaaHbIX 3a71a4 ¢

22 MOMOIIBIO CUCTEMBI JIMHEUHBIX 09.10 https://m.edsoo.ru/N4C401N2W
ypaBHEHUU
Perenne nmpukiaHbIx 3a7a4 ¢

23 MOMOIIBIO CUCTEMBI JIMHEHUHBIX 12.10 https://m.edsoo.ru/B4BSW6C5H
ypaBHEHUU
KoHntposnbhas padoTa:

24 "PalHORATLHEIC YPaBHCHHS Hu https://m.edsoo.ru/H6DIL7H7T
HepaBeHCTBa. CHCTEMbI TUHEHHBIX 12.10
ypaBHEHHH"
OyHKIHUS, CTIOCOOBI 3a/TaHUS

25 dbynkuun. B3anmao odpatHbie 13.10 https://m.edsoo.ru/K6L1J3A2G
bynkunn. Kommnosumus GyHKmi
I'padux pyHkumu. DnemMeHTapHbIe

26 npeoOpazoBaHus rpadUKOB 16.10 https://m.edsoo.ru/ASQ8V7EIM
byHKIMIA

27 OO6nacTh ornpeneneHus 1 19.10 https://m.edsoo.ru/VIK374D47Z



https://m.edsoo.ru/L2H2I8J8G
https://m.edsoo.ru/E7C4F6O1T
https://m.edsoo.ru/N4C4O1N2W
https://m.edsoo.ru/B4B5W6C5H
https://m.edsoo.ru/H6D1L7H7T
https://m.edsoo.ru/K6L1J3A2G
https://m.edsoo.ru/A5Q8V7E1M
https://m.edsoo.ru/V9K3Z4D4Z

MHOKECTBO 3HAYCHUHN (yHKIIUH.
Hymu pynkiuu. [TpomexxyTku
3HaK MOCTOSIHCTBA

Ué&rHble 1 HEYETHBIE (YHKITHH.
[epuonnveckue GyHKIHM.

28 https://m.eds00.ru/R8Q205YS5T
[TpoMeXyTKH MOHOTOHHOCTH 19.10
byHKIMHA
MakcuMyMbl 1 MUHUMYMBI

Hkuuu. Hanbomnplree u

29 Pymxn https://m.edsoo.ru/MON7Y 812G
HauMEHbIIIee 3HaYCHUE (PYHKIIHH 20.10
Ha TIPOMEKYTKE
JIuHeiiHas, KBagpaTUUHas U

30 . AP 23.10 https://m.edsoo.ru/VOE1ID7H6M
IpoOHO-TMHEeHHAas pyHKIHH
DJIeMEHTapHOE MCCIICIOBAaHUE U

31 MOCTpOEHUE TPaPUKOB ITHX 06.11 https://m.edsoo.ru/EOG6Q5ATH
byHKIUI
DIeMEHTapHOE MCCIIEIOBAaHNE U

32 MOCTpOEHUE TPaPUKOB ITHX 0911 https://m.edsoo.ru/HYASNED6U
byHKIMMA
CreneHs ¢ 11eJIBIM ITOKa3aTelIeM.

33 t 09.11 https://m.edsoo.ru/T4G1F6E7T
burnom HeroTona
CreneHsb ¢ IEIbIM ITIOKA3aTeNIEM.

34 t 10.11 hitps://m.edsoo.r/HST4TSF2L
bunom Hprotona
CrenenHast GyHKIUS C
HATyPaJILHBIM U I€JIBIM

35 P H . https://m.edsoo.ru/U3K6Y1B3G
nokasateiieM. E€ cBolicTBa u 13.11
rpaduk

36 Kontponbnas pabora: "Crenennas 16.11 https://m.edsoo.ru/Y2H3MOY 1T



https://m.edsoo.ru/R8Q2O5Y5T
https://m.edsoo.ru/M0N7Y8I2G
https://m.edsoo.ru/V0E1D7H6M
https://m.edsoo.ru/E0G6Q5A7H
https://m.edsoo.ru/H9A5N8D6U
https://m.edsoo.ru/T4G1F6E7T
https://m.edsoo.ru/H8I4T5F2L
https://m.edsoo.ru/U3K6Y1B3G
https://m.edsoo.ru/Y2H3M0Y1T

'

¢yukus. E€ cBoiictBa u rpaduk’

37

Apudmerndeckuit KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA

16.11

https://m.edsoo.ru/W4I0S2MSF

38

Apudmerraeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBA

17.11

https://m.edsoo0.ru/RSB4W2A2W

39

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUI, COJIEpIKALIUX
CTETIEHU U KOPHHU

20.11

https://m.edsoo.ru/I7F9E7COF

40

[IpeobpazoBanust YMCIOBBIX
BBIPAKECHMI, COAEPIKAIUX
CTCIICHU U KOPHH

23.11

https://m.edsoo.ru/S6Q3Z4A0A

41

[IpeoOpazoBaHms YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTETICHU ¥ KOPHU

23.11

https://m.eds00.ru/A0X3S8Q8W

42

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
UPpaLMOHATIbHBIX YPaBHEHUM

24.11

https://m.eds00.rui/A7T8GIX0IL

43

HppaunoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
UpPaLMOHATIBHBIX YPaBHEHUN

27.11

https://m.edsoo0.ru/P6N6Z9VER

44

WppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
VPPALMOHAJIBHBIX YPABHEHUN

30.11

https://m.edsoo.ru/LIL1G1J71

45

PaBHOCHIBHEIE Nepexoanl B
PEIICHNU UPPALMOHAJIBHBIX
ypaBHEHUH

30.11

https://m.edsoo.ru/V1G7S21.8E



https://m.edsoo.ru/W4I0S2M5F
https://m.edsoo.ru/R5B4W2A2W
https://m.edsoo.ru/I7F9E7C0F
https://m.edsoo.ru/S6Q3Z4A0A
https://m.edsoo.ru/A0X3S8Q8W
https://m.edsoo.ru/A7T8G9X0I
https://m.edsoo.ru/P6N6Z9V8R
https://m.edsoo.ru/L9L1G1J7I
https://m.edsoo.ru/V1G7S2L8E

46

PaBHOCWIIBHBIE TIEPEXOIBI B
pELIeHUH NPPALMOHATBHBIX

https://m.edsoo0.ru/GOD3V7H3G

; 01.12
ypaBHEHUN
PaBHOCHIIbHBIE TIEPEXO/IBI B

47 pEIEHNH UPPALNOHATIBHBIX 04.12 https://m.edsoo.ru/V1X2U1A6R
ypaBHEHUH
PaBHOCHIIBHBIE TIEPEXO/IBI B

48 pelLIEHUN UPPALMOHATIBHBIX 07.12 https://m.edsoo.ru/M5POK4LOH
ypaBHEHUH
CgoiicTBa u rpaduK KOpHS n-0it

49 CTCTICHH KaK (yHKIHH 0OpaTHOi https://m.edsoo.ru/FOF4M1V2J
CTEINEHU C HATypaJbHbIM 07.12
noKasaTesieM
CgoiicTBa u rpaduK KOpHS N-0it

50 CTCTICHH KaK (yHKuHH 0OpaTHOi hitps:/m.edsoo.ru/P4H4G7EOU
CTEINEHU C HATypaJbHbIM 08.12
noKasaTeyieM
KonTtponbnas pabora: "CBoiicTBa

51 U TpauiK KOpHS N-O¥ CTEIICHHU. 11.12 https://m.edsoo.ru/S4L.4W3YSR
HppauroHanbHble ypaBHEHHS"

52 Crenen, ¢ paHHO_,HaHL\},IHM 14.12 https://m.edsoo.ru/O7U7I6M9E
MoKasaTeJieM 1 €€ CBOWCTBa

53 Crenens ¢ pauHO,,HaHHU{HM 14.12 https://m.edsoo.ru/RONSVIA8V
MoKasaTesieM U €€ CBOMCTBa

54 Creners ¢ paHHO,.HaHHjHM 15.12 https://m.edso0.ru/D1G9T5X4A
MoKa3aTeseM U €€ CBOMCTBa

55 Hoxasatenas pyricuns, 8 18.12 https://m.eds00.ru/N7K9X3D8T

cBOIicTBa U rpaduk



https://m.edsoo.ru/G0D3V7H3G
https://m.edsoo.ru/V1X2U1A6R
https://m.edsoo.ru/M5P0K4L0H
https://m.edsoo.ru/F0F4M1V2J
https://m.edsoo.ru/P4H4G7E0U
https://m.edsoo.ru/S4L4W3Y5R
https://m.edsoo.ru/O7U7I6M9E
https://m.edsoo.ru/R0N5V1A8V
https://m.edsoo.ru/D1G9T5X4A
https://m.edsoo.ru/N7K9X3D8T

Hcnonws3zoBanne rpaduka

56 . 21.12 https://m.edsoo.ru/E2W2ROMOD
GyHKIMH 1S pEeIICHUs YpaBHEHUH
Hcnonp3oBanue rpaduka

57 pag . 21.12 https://m.edsoo.ru/K7UO0ASQ2H
GYHKIUY TS pEIICHUs YPaBHEHUN
[TokazaTenpHBIC ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHHUS 2212 https://m.edsoo.ru/HIWI10O8AOF
MOKa3aTeNbHBIX YPaBHEHUN
IToka3aTenbHbIE ypABHEHUS.

59 OCHOBHbBIE METOIbI PEIICHUS 2512 https://m.edsoo.ru/SOD5SHSN2I
MOKAa3aTeJIbHBIX YPaBHCHUIA
IToka3arenbHble ypaBHEHHS.

60 OCHOBHBIE METO/IbI PEIICHUS 28.12 https://m.edsoo.ru/A1R9U6LIO
MOKAa3aTeJIbHBIX YPAaBHCHUIA
KonrtponbHas pabora:

61 "TTokazarenpHast PyHKIIHS. 28.12 https://m.edsoo.ru/U4U216K7C
[TokazarenbHble ypaBHEHUS"
Jlorapudm uucna. CeoiicTBa

62 puc 29.12 hitps:/m.edsoo.r/R3IH3PTZSW
Jorapugpma
Jlorapudm uncna. CBoiicTBa

63 pH 11.01 hitps://m.edsoo.ru/X4RIXOW6K
norapupma
Jlorapudm uncia. CoicTBa

64 pud 11.01 https://m.edsoo.ru/D7J3Y8P2H
norapudma

€CSTUYHBIE U HATYPAJILHBIE

65 A yp 12.01 https://m.eds00.ru/N0O6D3C87Z

J0rapuQmbl
€CSITUYHBIE U HATYpaJIbHEIE

66 A yp 15.01 https://m.edsoo.ru/MOY405A9B
norapupMbl
[IpeoOpa3oBanue BEIpAKEHUIA,

67 peoop p 18.01 https://m.edsoo.ru/W5C51L.0J9]

coJepKaIux JorapuQmol



https://m.edsoo.ru/E2W2R0M0D
https://m.edsoo.ru/K7U0A5Q2H
https://m.edsoo.ru/H1W1O8A0F
https://m.edsoo.ru/S0D5H5N2I
https://m.edsoo.ru/A1R9U6L9O
https://m.edsoo.ru/U4U2I6K7C
https://m.edsoo.ru/R3H3P7Z5W
https://m.edsoo.ru/X4R9X0W6K
https://m.edsoo.ru/D7J3Y8P2H
https://m.edsoo.ru/N0O6D3C8Z
https://m.edsoo.ru/M0Y4O5A9B
https://m.edsoo.ru/W5C5L0J9J

[IpeoOpazoBanue BeIpaKEHUH,

68 18.01 https://m.eds00.ru/T8O6UIV6X
coJiepKaIiux Jorapudmpl

69 Tlpeobpasoarnne BbipaxeHui, 19.01 https://m.eds00.ru/O4J3K5L.7G
coJepKaIux JorapuQmol

70 HorfpmbMquCKaH Oy, €€ 22.01 https://m.edsoo.ru/VIB5J7P6R
CBOIicTBa U rpaduk

71 Horfl pHMHTCCKas QyHKIMA, 8 25.01 https://m.edsoo0.ru/K7C7X5S31
cBOiicTBa U rpaduk

72 Henomsosanue rpaguia . 25.01 https://m.edsoo0.ru/Z6A27Z6SOF
GYHKIUY IS pEIICHUS YPaBHEHUN

73 Hcnone3osanue rpaduka . 26.01 https://m.edsoo.ru/I3N1IN6A1P
GYHKIUY 1S pelIeHns ypaBHEHUN
Jlorapugmmdaeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIICHUS 2901 https://m.edsoo.ru/C3A5D7A4F
Jorapu(pMUUECKUX YpaBHEHUI
Jlorapugmuueckue ypaBHEHHS.

75 OCHOBHBIE METO/IbI PEIICHUS 01.02 https://m.edso0.ru/I4A0Z2Y 60
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/IbI PEILICHUS 01.02 https://m.edsoo.ru/H6M2C1L4C
norapu(pMHUECKUX YpaBHEHUI
PaBHOCHIIbHBIE TTEpEXObI B

77 PEIICHUH JIOTapU(PMUIESCKUX 02.02 https://m.edso0.ru/Z2CO9V6CAN
YpaBHEHUU
PaBHOCWIIBHBIE TIEPEXOIBI B

78 penieHuu JorapupMUIECKUX 05.02 https://m.edsoo.ru/ESC1K2X7B

ypaBHEHUH



https://m.edsoo.ru/T8O6U9V6X
https://m.edsoo.ru/O4J3K5L7G
https://m.edsoo.ru/V1B5J7P6R
https://m.edsoo.ru/K7C7X5S3I
https://m.edsoo.ru/Z6A2Z6S0F
https://m.edsoo.ru/I3N1N6A1P
https://m.edsoo.ru/C3A5D7A4F
https://m.edsoo.ru/I4A0Z2Y6O
https://m.edsoo.ru/H6M2C1L4C
https://m.edsoo.ru/Z2C9V6C4N
https://m.edsoo.ru/E8C1K2X7B

KonTponbHas pabora:

79 "Jlorapudmuueckas GyHKIIHS. 08.02 https://m.edsoo.ru/X2F1R6F9R
Jlorapudpmuueckue ypaBHeHHs"
CuHyc, KOCHHYC, TAHT'€HC U

80 Y Y 08.02 https://m.edsoo.ru/H51612F27
KOTAHT'€HC YHUCIIOBOTO apryMeHTa
CuHycC, KOCUHYC, TAHT€HC U

81 Y Y 09.02 hitps:/m.edsoo.r/WSUTV3Y6L
KOTaHT€HC YHCIIOBOTO apryMeHTa
ApkcunHyc, apKKOCHHYC U

82 DKCHILYC, ap Y 12.02 https:/m.edsoo.ru/P3M6W9Q20
apKTaHT'€HC YHCJIOBOTO apryMeHTa
Apkcunyc, apKKOCHHYC B

83 P Y& ap Y 15.02 https://m.eds00.ru/X3P6U9ISK
ApKTaHICHC YHCIIOBOTO apryMEHTa
TpuroHomeTpuueckas
OKPY>XHOCTB, OIPEIEICHHIE

84 Py pea . https://m.edsoo.ru/O1IN9F4B7T
TPUTOHOMETPUYECKUX (DYHKIIHIT 15.02
YKICIOBOTO apryMEHTa
TpuroHomeTpuueckas
OKPY>KHOCTD, OIIPEEIEHUE

85 Py pea . https://m.edsoo.ru/SOBOF105L
TPUTOHOMETPUYIECKUX (DYHKIIHHT 16.02
YHCIIOBOTO apryMeHTa
OCHOBHEIE TPUTOHOMETPUYECKHE

86 P P 19.02 https://m.edsoo.ru/L7A0K3Z7T
bopMyIIBI
OCHOBHBIE TPUTOHOMETPUYECKUE

87 P P 26.02 https://m.edsoo.ru/SOC3A6P9Z
(bopMyJIbI
OCHOBHBIE TPUTOHOMETPUYECKUE

88 P P 01.03 hitps://m.eds00.r/TOLOJEL9R
bopmyIbI
OCHOBHEBIE TPUTOHOMETPUYECKHE

89 P P 01.03 https://m.edsoo.ru/K9A8H6J9Z

bopMyIIBI



https://m.edsoo.ru/X2F1R6F9R
https://m.edsoo.ru/H5I6I2F2Z
https://m.edsoo.ru/W8U1V3Y6L
https://m.edsoo.ru/P3M6W9Q2O
https://m.edsoo.ru/X3P6U9I8K
https://m.edsoo.ru/O1N9F4B7T
https://m.edsoo.ru/S0B0F1O5L
https://m.edsoo.ru/L7A0K3Z7T
https://m.edsoo.ru/S0C3A6P9Z
https://m.edsoo.ru/T9L9J6L9R
https://m.edsoo.ru/K9A8H6J9Z

[Ipeo6pa3oBanue

90 . 02.03 https://m.edsoo.ru/X9Q8I7N6B
TPUTOHOMETPHUYCCKUX BBIPAKCHHI
IIpeoOpa3oBanue

91 peoop . 05.03 https://m.eds00.ru/X4F819Q5T
TPUTOHOMETPUYECKUX BBIPAKCHUI
[IpeoGpasoBanue

92 peobp § 09.03 hitps:/m.edsoo.ru/A6I INTISK
TPUTOHOMETPUYECKUX BBIPAKCHUI
IIpeoOpa3oBanue

93 peobp . 12.03 https://m.eds00.ru/021.9S4M4]
TPUTOHOMETPHYECKUX BBIPAKECHUI
Pemienye TPUroHOMETPHUYECKUX

94 ypaBHeHHpr P 15.03 https://m.edsoo.ru/K2Y6M4NIA
PemieHne TPUrOHOMETPUYECKHX

95 ypaBHeHI/II;p p 15.03 https://m.edsoo.ru/I3UOQIF7X
Penrenne TpUroHOMETPHUUECKHUX

96 ypaBHeHI/II;p P 16.03 https://m.edso0.ru/BSGSN7Y9A
Pemienue TPUroHOMETPUYECKUX

97 ypaBHeHHﬁp p 19.03 https://m.edsoo.ru/E4AM9U4CTM
Pemenre TPUrOHOMETPUYECKHX

98 ypaBHeHI/I;p p 22.03 https://m.edsoo.ru/K3A9Q7T4Q
Penrenue TpUroHOMETPUUECKHUX

99 ypaBHCHI/II;p P 22.03 https://m.eds00.ru/MOA215M30
KonrposbHast pabora:
"TpUrOHOMETPUUECKUE

100 p p https://m.edsoo.ru/P3S5X4DIN
BBIPKEHUS U 23.03
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
Perienye TPUroHOMETPHUYECKUX

101 ypaBHeHHﬁp P 26.03 https:/m.edsoo.ru/U9WOW2P3H
ITocnenoBaTenLHOCTH, CIIOCOOBI

102 05.04 https://m.edsoo.ru/U1Q9W3H4E

3aJaHuA HOCHCHOB&TCHBHOCTCﬁ.



https://m.edsoo.ru/X9Q8I7N6B
https://m.edsoo.ru/X4F8I9Q5T
https://m.edsoo.ru/A6J1N1I8K
https://m.edsoo.ru/O2L9S4M4J
https://m.edsoo.ru/K2Y6M4N9A
https://m.edsoo.ru/I3U0Q9F7X
https://m.edsoo.ru/B8G5N7Y9A
https://m.edsoo.ru/E4M9U4C7M
https://m.edsoo.ru/K3A9Q7T4Q
https://m.edsoo.ru/M0A2I5M3O
https://m.edsoo.ru/P3S5X4D1N
https://m.edsoo.ru/U9W0W2P3H
https://m.edsoo.ru/U1Q9W3H4E

MeTton maTemaTuueckoi
WHIYKIUU

MOHOTOHHBIE B OT PAHUYCHHBIC

103 nocJyenoBareabHocTH. Mictopust 05.04 https://m.edsoo.ru/I1U4M3U1
aHajn3a 0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas Iporpeccus 06.04 https://m.edsoo.ru/HSGIX6EOK

105 I'eomeTpuueckas nporpeccust 09.04 https://m.edsoo.ru/STROL1J8]
beckoneuHo yObIBaroas

106 Y o 12.04 https://m.edsoo.ru/I8T1U7I0A
reoMeTpHuecKas Mporpeccus
CyMMa 0eCKOHEUHO YObIBarOIIEH

107 Y . M B 12.04 https://m.edsoo.ru/T3TOV6K S5V
T€OMETPUUECKON MPOTPECCUU
JInHEeNHBIN U DKCIOHSCHIINAIbHBIN

108 poct. Yucno e. @opMyiia CI0KHBIX 13.04 https://m.edsoo.rw/E6E2BIK 17
MIPOLICHTOB
JInHEeNHBIN 1 3KCIIOHEHIIMAIbHBIN

109 poct. Hucino e. @opMyiia CIOKHBIX 16.04 https://m.edsoo.rw/TIM4W6U4N
MPOLICHTOB
Hcnonp3oBaHue Iporpeccuu s

110 pEelICHUs peasIbHBIX 3a7a4 19.04 https://m.edsoo.ru/Y6U4F209W
MPUKIIATHOTO XapaKTepa
KonTponbHas pabora:

111 "[TociieqoBaTEILHOCTH U 19.04 https://m.edsoo.ru/R1F6U9J90
nporpeccun’
HemnpepbiBHBIC GYHKIIUU U UX

112 vp p ymcn 20.04 https://m.eds00.ru/O6GOQIN3C
CBOMCTBa
Touka pa3pbiBa. ACUMITOTHI

113 Pasp 23.04 | hitps:/m.edsoo.rw/P7TBITIK2W

rpaduKoB QyHKIHIT



https://m.edsoo.ru/I1U4M3U1Q
https://m.edsoo.ru/H5G9X6E0K
https://m.edsoo.ru/S7R0L1J8J
https://m.edsoo.ru/I8J1U7I0A
https://m.edsoo.ru/T3T0V6K5V
https://m.edsoo.ru/E6E2B9K1Z
https://m.edsoo.ru/T1M4W6U4N
https://m.edsoo.ru/Y6U4F2O9W
https://m.edsoo.ru/R1F6U9J9O
https://m.edsoo.ru/O6G0Q1N3C
https://m.edsoo.ru/P7B3T3K2W

CaoiicTBa (yHKIUI HENPEPHIBHBIX

114 26.04 https://m.edsoo.ru/E3A4I3B3T
Ha OTpEe3Ke
CBolicTBa KM HETpe

115 BOWCTBA QyHKIMIL HEPEPLIBHEIX 26.04 https://m.edsoo.ru/T8I5G6LEM
Ha OTpe3Ke
MeTox HHTEPBAIOB TSI PELIEHUS

116 g p AP 27.04 https://m.edsoo0.ru/A1Q0Q9J1Y
HEPABEHCTB
Meton naTEepBao 911(

117 A PBAJIOB JUIA PCLICHIA 30.04 https://m.edsoo.ru/I2A1EOW4Z
HEPABCHCTB
Merto epBaIo erie

118 TO/L HHTCEPBATIOB JUIA PELICHI 04.05 https://m.eds00.ru/SSL.2GOAIN
HEPABCHCTB
[IprumeHeHue cCBOMCTB

119 HENPEPBIBHBIX (PYHKIMIA IS 07.05 https://m.edsoo.ru/VOG7LI1E1J
peleHus 3a1aq
IlepBas u BTOpas IpoOU3BOIHELIE

120 P past IPOH3BOA 11.05 hitps://m.edsoo.r/SOVAESNGE
byHKIMHA
OmnpenencHue, reoMe €CKUM

121 fipeaeserme, T MV ThuHcciit 14.05 https://m.edsoo.ru/C3B7M4G9C
CMBICTT TIPOU3BOTHOM
YpaBHEHHE KacaTeIbHOH K

122 P 17.05 hitps://m.edsoo.rw/I4D1 T3BOY
rpaduxy GyHKINN
IIpou3BoaHEIE DIIEMEHTAPHEBIX

123 P UI[ p 17.05 https://m.edsoo.ru/JOV3D5SK5R
GyHKIHA.
KonTponbuas padora:

124 | POIIRH HI?' ' 18.05 https:/m.edsoo.ru/Z5B1F4L7P
IIpousBogHas
[Ipou3BoAHEIE DIIEMEHTAPHBIX

125 POHSEOA P 21.05 hitps://m.eds0o.ru/USDSN5POK
byHKIUI

126 Hroroas koHTpoabHas paboTa 24.05 https://m.edso0.ru/G2J4D3N7B



https://m.edsoo.ru/E3A4J3B3T
https://m.edsoo.ru/T8J5G6L8M
https://m.edsoo.ru/A1Q0Q9J1Y
https://m.edsoo.ru/I2A1E0W4Z
https://m.edsoo.ru/S5L2G6A1N
https://m.edsoo.ru/V9G7L1E1J
https://m.edsoo.ru/S9V4E5N6E
https://m.edsoo.ru/C3B7M4G9C
https://m.edsoo.ru/I4D1T3B0Y
https://m.edsoo.ru/J0V3D5K5R
https://m.edsoo.ru/Z5B1F4L7P
https://m.edsoo.ru/U8D8N5P9K
https://m.edsoo.ru/G2J4D3N7B

[Ipou3BoaHas CyMMBI,

127 MIPOMU3BEEHHUS, YACTHOTO U 1 24.05 https://m.edsoo.ru/I605U3U7X
KOMITO3HITH (yHKITHHA
11 600
128 OBTOPEHHE, 000 meHIfe’ 1 25.05 https://m.edsoo0.ru/L3Q9U9IS9X
cucTeMaTu3anusg 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 128 10

[NPOTPAMME



https://m.edsoo.ru/I6O5U3U7X
https://m.edsoo.ru/L3Q9U9S9X

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

10 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ NporpaMmmasl CpeaHETO 0611161"0 06pa3OBaHI/Iﬂ

Yyucia U BLIUMCIIEHUSA

1.1

OnepupoBaTh MOHATHSMHU: PpAlMOHATIBHOE U JEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs! U JIECATHYHAs APOOb, TPOLEHTHI

1.2

BemonaaTe  apudmeTrnyeckue  Omepaudd ¢ palMoOHAIBHBIMH U
JIEHCTBUTEIILHBIMU YUCIIAMU

1.3

BreimonaaTs HpI/I6J'II/I)KéHHLIe BBIUHUCIICHUS, UCIIOJIB3Y S IIpaBUJia OKPYTJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYHCJICHUI

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM MOKa3aTelieM, CTaHJapTHas
dopMa 3ammcu JEHCTBUTENIBHOTO 4YKCIA, KOPEHb HATypajbHOW CTENEHHU;
UCIIONIb30BaTh MOJXOMASIIYI0 (OpMY 3alucCH ACUCTBUTEIBHBIX YHUCEN s
peIlIeHUs MPAKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YTJIa;
UCIIONB30BAaTh  3allUCh  IMPOM3BOJIBHOTO  yrja  4Yepe3  oOpaTHbIE
TPUrOHOMETpHUECKHUe (QYHKIUU

YpaBHEHMs 1 HEPABEHCTBA

2.1

OHepI/IPOBaTL MOHATHAMMU: TOXIACCTBO, YPAaBHCHUC, HCPABCHCTBO, IICJIOC,
palrOHAJIIBHOCL, HppauOHAJILHOC YpaBHCHUEC, HEPaBCHCTBO,
TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BoimonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHAE YPABHEHUS

23

BrimonsaTe npeobpa3zoBaHusl LENBIX, PALMOHAIBHBIX M HPPAUOHAIBHBIX
BBIDA)KECHUM W pelmaTbh OCHOBHBIE THIIBI LEJIBIX, PalUOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHNUH U HEPAaBEHCTB

24

IIpuMeHATH ypaBHEHMs M HEPABEHCTBA I PELICHUS MaTeMaTHYeCKHUX
3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIACTeH HAYKH U PeaNbHOM KU3HH

2.5

MonenupoBaTh peanbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXEHUS, YpAaBHEHUS, HEPABEHCTBA IO YCJOBHMIO 3aJauyM, HCCIEA0BaTh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara ainreopsbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3a1aHusl QyHKIMH, 00IacTh
ONpeNeIeHusT W MHOXKECTBO 3HayeHMH (QyHKuuM, rpaduk ¢yHKIUM,




B3aMMHO OOpaTHbIe PYHKIIUU

OHCpI/IpOBaTL MOHATUSAMHU: YETHOCTh M HEYETHOCTH (bYHKHHH, HYyJIn

32 (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIIeHUs] ypaBHECHUIH
34 Crtpouth U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaAPATUIHOW (YHKIINH,
CTENEeHHOMN (YHKIIMH C LIETBIM MOKa3aTeaeM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU pEIICHWU 3a7ad W3 JPYTuX Y4eOHBIX MPEIMETOB U
peaNIbHOM KU3HH, BBIpaXaTh POpMyJIaMHU 3aBUCUMOCTU MEXIY BEIUYUHAMHI
4 Havana maremaTnueckoro aHanmnsa
41 OnepupoBaTh MOHSATUSMHU: TMOCIEAOBATEIBHOCTh, apudmernyeckas u
' reoMeTpuuecKasi Mporpeccuu
49 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YOBbIBalomass TeoMeTpuyecKas
’ nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH T€OMETPUIECKON TPOrPECCUu
4.3 3amaBaTh MOCIEI0BATEIFHOCTH PA3IMYHBIMH CTIOCOOaAMHU
44 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENBHOCTEW U IMPOrPECCUN IS
' pElIeHUs pealIbHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrniepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar g ONUCAHUsA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4 U3 JPYTUX Y4eOHBIX
MpPEeAMETOB
53 OnepupoBaTh  TMOHSATHUSMH:  OMpENEICHUE,  Teopema,  CIEICTBHE,

J0Ka3aTeJIbCTBO




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Yucna v BBIYUCICHHS
Pannonaneupie  uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLIEHTHI,
11 OeCcKOHEeUHbIe NepHoAnYecKHe IpooH. AprupMeTHIecKue onepany ¢ palioHaIbHBIMU
' quCcIaMHu, IpeoOpa30BaHUs YUCIOBBIX BblpaxkeHuil. [Ipumenenue npodeii u nmporeHToB
JUISL peLeHUs IPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIEd 3HAHUN U pealbHOU KU3HU
JeiicTButenpHble yncia. PalinoHansHbele U UppalMOHANIbHBIE Ynciaa. ApupMeTHIECKHe
1.2 | omepauuu c AeHCTBUTENbHBIMU yuciaMd. [IpuOIMKEHHBIE BBIYUCICHUSA, MpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN
Crenens ¢ nenbiM nokaszareneM. CtanaaptHas Gpopma 3amucu 1eHCTBUTEIIBHOTO YUCIa.
1.3 Hcnonp3oBanue moaxosmieii ¢hopMbl 3aMuCH NCUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWcTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMHM HaTypajlbHON CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
9 [IpeoOpazoBanre TPUTOHOMETPUUIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopMyIIbl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meroa
' MHTEPBAJIOB
2.4 | Pemenue Henbix U JpOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKUX 3a]1a4 U 3a/1a4 U3
' pa3IUYHBIX 00JIaCTel HAYKH U PEaTbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 OyHKIUg, cnocoObl 3amaHus (QyHKiuU. [padux ¢yHkuuu. BzawmmHO oOpaTHBIC
' (GyHKIUH
10 OOnactp ompeneneHus: W MHOXECTBO 3HaueHWd Qynkmun. Hymm  ¢yHKmmm.
' [IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHasi GyHKIUS C HATYpaJbHBIM M LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU

Tpuronomerpuueckas OKpPY>XHOCTb, OIpEeIEHHEe TPUTOHOMETPUUYECKUX (YHKIMN

34 YHCIIOBOTO apTYMEHTA
4 Hauama MmaTeMaTH4eCcKOro aHajan3a
41 ITocmemoBaTebHOCTH, CIIOCOOBI  3aJaHUs  IOCIIENOBAaTCIbHOCTEH. MOHOTOHHBIE
' [I0CJIE€I0BATENBHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHO —yObIBaroIas
47 reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOMICH T€OMETPUUYECKOM
' nporpeccuu. DopMmyna CIOKHBIX NPOIEHTOB. lVcronb30BaHWE MPOTPECCHU s
pElICHHs pealbHBIX 334 MPUKJIAJHOTO XapaKTepa
5 MHoOKecTBa M JIOTHKa

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 [IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO —anmapara Jid ONHMCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHHM, TIPU PEIICHUH 3a1a4 U3 IPYTUX YUYSOHBIX MTPEAMETOB

5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pPe3yJbTaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeJbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHusl o0pa3oBaHusi

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMaMHU pELICHUS 3a7ad;
yMeHue (GOopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKa3aTelbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOIOJIOXKHOE YTBEPXKICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEDPBI, HUCIOJI30BaTh METOJ MAaTeMAaTHYEeCKOW HHIYKLHH;
IIPOBOAMTH JOKA3aTEIbHBIE PACCYKICHUS MIPU PEIICHUH 3a]1a4, OLIEHUBATh
JIOTUYECKYI0  IIPaBUJIBHOCTb  PACCYKIEHUW; YMEHHE OINEpPUpPOBATH
MOHATUAMM: MHOKECTBO, IIOJIMHOKECTBO, OIEpalUd HaJ MHOKECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ajs
OIMCAaHUs PEATBHBIX MPOLECCOB U SBICHUN U MPU PEIICHUM 3a1ad, B TOM
qHcie U3 IPYruxX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:

rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh

U OINHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu




pelieHuu 3ana4d

YMeHune omnepupoBaTh MOHSATHUSMU: HATypaJIbHOE YHCIIO, II€JI0€ YHUCIIO,
CTETeHb C IENbIM MoKa3aTeleM, KOpeHb HaTypallbHOM CTENEeHH, CTENEeHb C
palMoOHAIBHBIM TTOKa3aTeJIeM, CTETNICHb C JEUCTBUTEIBHBIM IMOKA3aTeIeM,
morapudM UHCIa, CHUHYC, KOCHHYC W TaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK [0 MOJYJII0, PAaIMOHAIBHOE YMCIIO, WPPALHOHAIBLHOE YHUCIIO,
MHOJKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITUN 00IINiA
NENUTENIb W HauMEHbIee o0Inee KpaTHoe, alropuT™ EBkimma mpwu
pelIeHun 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMH
CUYMCJICHHSI; YMCHHUE BBITIOJHATH BBIUMCICHUE 3HAUCHUH U MPeoOpa3oBaHuUs
BBIpDQXXCHUI CO CTENEHSMU M Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHME  OMNEpPUPOBATH  IMOHATHUAMH:
MOCJIeIOBATENILHOCTh, apudMeTHuecKkasi Mporpeccus, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIass TEeOMETPUYECKas IPOTPECCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (hOPMYJI; YMEHHUE ONEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMeHT
KOMIUIGKCHOTO  4ucia, ¢opMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpudeckasi, TpPUTOHOMETpUYECKass W anreOpamyeckas); yMeTh
MPOM3BOJIUTL apU(PMETHUECKHUE NEUCTBUS C KOMILICKCHBIMU YHCIIAMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpULbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pallOHAIbHBIE, HPPALMOHAIbHBIE,
MOKa3aTebHbIE, CTENEHHBbIE, JIOTapupMUUYECKHEe, TPUTOHOMETPUUYECKUE
YpaBHEHHS W HEpPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUpPOBATh
MOHATUSIMH: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH U HEPABEHCTB, DPAaBHOCUIBHOCTH
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHHS,
HEpPAaBEHCTBA U CHCTEMBl C IIOMOULIbIO Ppa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUS, HEPABEHCTBA MW CHUCTEMBbl C [ApaMETpOM; IPUMEHSATH
YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI JUIsl PELUIEHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMM: (QYHKIMS, UYETHOCTh (DYHKUIHH,

NEpUOANIHOCTD (I)YHKI_II/II/I, OIrpaHUYCHHOCTD (I)YHKI_II/II/I, MOHOTOHHOCTbD




GyHKIUHM, SKCTpeMyM (QYHKIMM, HauOOJIbLIee M HaWMEHbLIee 3HAYCHUS
(GYHKIMH Ha TPOMEXKYTKE, HeNpepblBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢GbyHKIMYU, TiepBas U BTOpas NPOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMbICA MPOU3BOJHOM, TNEepBOOOpasHas, ONpeaeTIEHHbIN
UHTErpajl; YMEHUE HaxOJuThb AaCUMNOTOTHI Tpaduka (QYHKIHMH, YMEHHE
BBIUMUCIIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEJIEHUS, YacCTHOIO U
KOMITO3UIMU (PyHKIMHA, HAaXOIUTh YpaBHEHHME KacaTeJbHOM K rpaduky
(GYHKIMH; YMEHHE HaXOIUTh IPOU3BOJAHBIE 3JIEMEHTAPHbIX (QYHKLUH;
YMEHHE MHCIONb30BaTh MPOU3BOJHYIO JJI HCCIEIOBaHUS (PYHKIIHM,
HaXOJWTh HauOONbIIME M HAUMEHbIIME 3HAa4eHUs (YHKUUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTHdecKoro
aHaJIM3a; NPUMEHATH IPOM3BOAHYIO ISl HAxXOXKACHHUS HAWIy4YIIEro
peuieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKUX H
¢u3nUecKkux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYP C MOMOUIBIO
VMHTErpajla; MPUBOAUTH IMPUMEPBl MATEMATHYECKOTO MOJAEINPOBAHUSA C

noMotisio AuddepeHrnaibHbIX YpaBHEHHHA

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIINS,
KOMMo3ulusl (PyHKIUH, JNuHEHHas (QYHKOMSA, KBaapaTudHas (QYHKIHA,
pauMoHanbHass (QYHKLUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas W
norapupmuueckas (yHKIMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHuss  rpadukoB  (GyHKUIHUH,
UCIOJb30BaTh TpaQUKH JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHNH 3a7ad U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMHU 3aBUCHUMOCTH MEXIy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOWCTBA U TpaduKu (QYHKUMH JUIS pEelIeHHUs ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pa3HbBIX TUIOB (B TOM 4YHUCJIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33a4d U3 OOJACTH YMPaBICHUS JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJATH BBIPAKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMbI MO YCJIOBUIO 3aJlay, HMCCIENIOBAaTh MOJYYEHHOE pElIeHUuE U
OLICHHMBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peabHbIE CHUTYallud Ha SI3bIKE MAaTEMAaTHKH; COCTABISTH BBIPAKCHHS,

YpaBHCHU:, HEPABCHCTBA U UX CUCTEMEI 110 YCJIIOBUIO 3aaa4u, UCCIICI0BATH




IIOCTPOCHHBIC MOACIN C HCIIOJIB30BaHHUEM arrapara aJIF€6pBI,

MHTEPIPETUPOBATH NOTYUYCHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpeHEe apu(pMeTHdecKoe, MeIuaHa,
HanOoJIbIIee U HAaUMEHBIIIES 3HA4YCHHA, padMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE 4YMCJIOBOTrO Habopa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATh
nHpOpMaIHKIO, IPEJCTABICHHYIO B TabJHIax, HAa AHarpammax, rpadukax,
OTPaXKaloOIIyl0 CBOMCTBA pealbHBIX MPOLIECCOB U SBJIECHUHN; MPEICTABIATh
nH(pOpMalLlMI0O € TMOMOIIBI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYECKUE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpadUuyecKux
MCTOAOB U DJICKTPOHHBIX CPECACTB, rpa(bnqecxn ucciaeaoBarb COBMECTHBIC

Ha6J'II-OI[eHI/IH C IIOMOIIBIO JJUarpaMM paCcCCUBaAHUS U JIMHEMHOM perpeccuun

YMenue omnepupoBaTh MOHSATUSMHU: CIyYalHBIM OMNBIT W Clly4alHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BaHHEM TpadUiyecKuX METOJIOB; MPUMEHSTH
(GOpMyJIBI  CIOXEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOJHON
BeposATHOCTH, hopmyiry bepHyiin, komOuHaTopHbie (HaKThI U (HOPMYJIBI,
OIICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIL, yMEHHE OINEPHUPOBATH
MOHATHSIMM:  Cy4ailHass BENWYMHA, paCIpelle]ieHue BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OXHUJIaHWe, JUCIEPCHS W CTAHIAPTHOE OTKIOHCHUE
CIly4ailHOM  BeNMMYWHBL, (YHKUMU  paclpeieNeHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHLHOTO0 U HOPMAIILHOTO PaclpeleiCHHIl; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3yUEHHBIX PACIpeAeNIeHUN s peuieHus 3aaay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCEN, METOJbI BHIOOPOUHBIX
WCCIIeIOBaHUI; yYMEHHWE MPHUBOJUTH TNPUMEPHl MPOSABICHUS 3aKOHA
OOJBIIUX YHUCENl B TMPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OTIEpUPOBATH MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YUCIIO  TEePecTaHOBOK; OwHOM  HpIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOpHBbIE (DAaKThl U PACCY>KICHHS IJI pElIeHMs 3a]ay; OLlEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHII; COCTABISATh BEPOSTHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMenue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUKA Yroj, ABYTPaHHbIN
YroJ, TpEXTPaHHbIMA YTroJl, CKPEIIMBAIOIIHUECS MPSAMbBIEC, TAPAUICIIbHOCTh U
MEPIEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrod MEXAY HPSIMbIMU,
Yrojl MEXAy NpsSIMOM M IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH,

PacCTOsIHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSIHHUC MCKAY IMPSIMBIMH,




paccTosiHue MEXIY IUIOCKOCTSMU;, YMEHHE HCIOJIb30BaTh MPH PEIICHUH
3a/a4 u3yueHHbIe (PAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OLIEHUBATh
pasMmepbl OOBEKTOB OKPY’KAIOIIETO MHPA; CTPOUTh MAaTEMaTHUECKHE
MOJEJIM C IOMOIIbI0 TE€OMETPUUYECKUX TMOHITHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMHU MPAKTHYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHUAMHU: IUIOMAAb (QUTYphl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, napamenenure]n, Npu3Ma, OUpamMuaa, Qurypa W MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHYyc, map, cdepa, rmomans cepsl, UIOMAAb
MOBEPXHOCTH MNHUPAMUIbI, TMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapaUieienuea, HNHPaMUIbI, MPU3MBI, [WIMHAPA,
KOHycCa, IIapa, pa3BEéPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,
napajulelbHble OCH WJIM OCHOBAHWIO, CEYEHHE Inapa, IUIOCKOCTbD,
Kacamomasicas c@epsl, MWINHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, M300pa’kaTb MHOTOTPAaHHHUKH, (PUTYpBI M MOBEPXHOCTH
BpAIllEHHsI, UX CEUEHHs], B TOM YHCIIE C MIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHUMEHSITH CBOWCTBA T€OMETPUUECKHX (UTYp, CAMOCTOATEIHLHO
(bopMynIHpOBaTh ONpEeIeHHs 3y4aeMbIX (UTYP, BBIABUTaTh TUIIOTE3HI O
CBOMCTBaX M NpU3HAKaX T€OMETPUYECKHX (HUryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH Kiaccu(PUKauuioo QUryp 1o
pPa3NMYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHUTEIbHBIC

MIOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajulebHBIA TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, mTpeobpa3zoBaHue MoaoOMs, TOMO00HBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIE W TMOJOOHBIE (UTYpHl, B TOM 4YHCIIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOILICHHS TIPU
pelIeHn 3ajad; HaXOAWTh T'e€OMETPUYECKHE BEIMYMHBI (JIMHA, YTOJ,
10, 00BEM) MPU PELICHUU 3a7ad U3 JAPYTHX Yy4eOHBIX MPEJIMETOB U
U3 PEaNbHON JKW3HU; YMEHHE BBIYHCIATH TEOMETPHUUYECKHE BEITWYHHBI
(mHa, yroiy, miomagb, O00BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJBl M METOJBI, B TOM YHCJE: IUIOIIA]b ITOBEPXHOCTH
NUpaMHIBL, MPU3MBL, KOHYCa, IMJIMHIpA, Iuomans chepbl; 00bEM KyOa,
HPSMOYTOJIHOTO — MapajuleNienunena, NHUPaMHUIbl, IPU3MbI, LIINHIPA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp

12

YMmenue OIICpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,




BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.3I/ICY,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIY
BCKTOpPAMH; YMCHUC HUCIIOJIB30BATb BeKTopHBIfI n KOOpI[I/IHaTHLII\/’I METOJ

AJIg PpCIICHUA TrCOMCTPHUYCCKUX 3a4a4 U 3aJia4 JpYyTux y‘-IC6HI>IX mpeaMETOB
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VYMmenue BBI6HpaTL HOI[XOI[HHII/Iﬁ MCTOJ AJid pCIICHUA 3ada4yr; IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKW B MU3YUCHUU IMPUPOJHBIX H O6H.[CCTB€HHBIX
IpouecCoB u ﬂBHeHHﬁ; YMCHUC PACIIO3HABATH IMPOABIICHHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJAUTHL MMPUMEPBI MATEMATUYICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHYECKONW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
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(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
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