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INOACHUTEJIbBHASA 3AIINCKA

VYuebnplii Kypc «Anrebpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 HamOoJiee 3HAYUMBIX B IPOTpaMME CpPEIHEro o00IIero obpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YUYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (opMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE 00yJaronuxcsi Ha ypoBHE, HEOOXOMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPHUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOTO y4eOHOTO Kypca OOydaroluecs OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JTOCTHKEHUSI B MAaTEMaTHIECKOM opMme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTHYECKOTO aHalu3a 3aKjia/lbIBacT
OCHOBY [UIsl YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHOJOTHH,
NOHUMAaHUsl OCHOBHBIX TEHJICHIIMMA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIh30BaTh WX IS JAlTbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO *e Bpems oBiajeHHe aOCTPAaKTHBIMU W JIOTUYECKU
CTPOTMMH KOHCTPYKIIMSMHU anreOpbl M MaTeMaTH4YeCKOTO aHaiu3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIHUUA U PACCykAaTh NEAYKTUBHO, UCIOJIb30BATh
00001IIeHNe W KOHKPETU3allMlo, abCcTparupoBaHME M aHAIOTHIO, (HOpMUPYET
KpEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xone u3yuenus yueOHOro kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecs: MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
WHTEPIPETAIMA  TIOJYYCHHBIX  pENICHWH, 3HAKOMATCA C  MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, HAyKe M HCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENILHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIMIA
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY YyueOHOH
NEeATEIbHOCTH, TpeOyromeld NpOJOJDKUTEIbHOM KOHILIEHTpAUUMKW BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTU M  OTBETCTBEHHOCTH 32 TMOJIYYCHHBIN
pe3yibTar.

B ocnoBe metomuku oOydenust anreOpe M HaudajlaM MaTeMaTHYECKOTO
aHaAJIH3a JISKUT JeATETHHOCTHBINA TPUHITUI O0yYCHHUS.

B crpykType yueOHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOIIUE COAepKAaTEeIbHO-METOANYeCKue TuHuu: «Yucna



U BBIYUCIICHU», «DyHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOUUECKHE JMHUM H3Y4YarOTCsl Ha MPOTSHKEHUH JBYX JIET
oOydYeHHsT Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHMs, €CTECTBEHHO JOIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIHA
y4eOHBI KypC SBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe
COJIep’)KaHWE HECKOJbKMX MAaTeMaTH4YeCKUX ITUCIHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MaTeMaTHUYECKU aHaIu3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBAlOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYSCKUM aliapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpULICHCTBYETCS YMEHHUE CTPOUTh MaTeMaTHUYeCKyl0 MOJENb pPeaJbHOU
CUTyalluu, MIPUMEHATh 3HaHUA, MOJyUYEeHHBIC MIPH U3yYEeHUU Y4eOHOro Kypca, AJis
PEIICHUsT CaMOCTOSTENFHO CHOPMYITHMPOBAHHONW MAaTEeMAaTUYECKON 3a/ladd, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «UKcia W BBIYMCICHUS» 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o01ero
oOpa3oBaHMsi 0cob0e BHHUMaHue ynemnseTcss (GOPMUPOBAHHIO  HABBIKOB
paIMOHATIBbHBIX BBIYHUCIICHHUH, BKIIOYAIONIMX B CE0S MCIOJIb30BaHWE Pa3TUYHBIX
dopM 3amucu 4YHcia, YMEHUE JeNaTh MNPUKHUIKY, BBIIOJIHATH NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpAXXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYalOIIMMCS MHOJKECTBA HATypalbHBIX, IENbIX,
palMOHaNbHBIX W JIEHCTBUTENBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOICTBEHHbIE €My creuuduueckue 3anadyd M OIepaluu: JeJeHHe Haleo,
ONEpUPOBAHUE OCTaTKaMHW HAa MHOXKECTBE IIE€JIbIX YHCEed, OCOOble CBOWCTBA
paIMoOHAaIBHBIX U UPPAIMOHATBHBIX YHCEN, apu(PpMEeTUUECKHEe OTepaInuu, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM UX NPUMEHEHUS ISl PEIleHUsl pa3IMyHbIX 3aj]a4
dopMupyeTcsi IpeaCcTaBICHUE O €IWHCTBE MAaTeMAaTUKH KaKk HAayKd M €€ poju B
MOCTPOCHUN MOJIETICH peatbHOr0 MHUpPa, HIMPOKO HCIOJIB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS] Ha MPOTSIKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEro oO0Iero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONMX 3a1ad. B
pesynbrare 0OydYarImIuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJaMHU  PEUICHHUS
palMoOHaNbHBIX, HUPPAIMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX YpaBHEHUU, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,
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cojepxkamux napamerpbl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpHU
UCCIeNOBaHNH (DYHKIMI C TIOMOIIBIO MPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX
3a/a4y M 3a7a4 Ha HAXOXKJICHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAaeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1o  ¢opMmysiaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAKKE BBIPAXKEHUI,
COJIepKalMX CTerneHn u Jjorapudmbl. brarogaps u3yueHuio anreOpandecKkoro
Marepuajia IMPOUCXOIWT  JAJbHEWIIEE  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUs OOydYarommxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxzeHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEPaBEHCTB. AureOpa
npemnaraeT d(PQGEeKTUBHBIE WHCTPYMEHTHI [IJISI PEIICHUS TMPAKTHUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ[a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKm» TECHO
NeperuieTaeTcs C APYTMMH JIMHUSIMH y49eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaa. M3ydeHne cTerneHHoum,
MOKa3aTeJIbHOM, JJorapu@MUUYeCcKoil U1 TPUTOHOMETPUYECKUX (DYHKIIMMA, UX CBONCTB
U rpaduKoOB, UCIOJIb30BAaHUE (PYHKIUN JJIsl pelIeHus 3a7a4 U3 APYruxX yueOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHEeM YpaBHEHW U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBAaTh MOJyYeHHbIe (YHKIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojiep)KaTesIbHOW JTMHUU HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4HOi dopme: aHATUTHIECKOM, rpaduueckoil U cioBecHOW. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNI0 U KOHKPETU3AIINH, UCTI0JIb30BAaHHUIO aHAJIOTHiA.

ConepxartenbHas auHus «Havaa mMareMaTM4ecKOro aHaiu3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAJHBIX 3ajady,
JIOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNaTh MX HauOOJbIIME W HAaUMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHHusl TponieccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYECKUX MOJENIEeH pealbHbIX CUTYyalUi,
MO3BOJIAET HAXOAWTh HAWIYYIIEE PEUIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHUW paCloO3HABATH MPOSBICHUS
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3aKOHOB MaTeMaTHKUA B HAayKe, TEXHUKE W HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIONTUXCSI pPe3yibTaTaX, TOJYYECHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTnko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBHON MaTeMaTHKA
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeiibl
MaTeMaTUKM M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOy4aroleMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJb30BaTh €ro /I BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HAThH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI W CJIEIOBAaHUE OMPEACIEHHBIM
IpaBWJiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuyeOHoM Kkypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyaIMii, HMCCIENOBAaHUS JTHUX MOJEICH C TOMOIIBI0 ammapara ainreOpel u
MaTEMaTUYeCKOro aHaliM3a, MHTEpIpeTallui TOJYy4YeHHbIX pe3yJibTaToB. Takue
3a/1aHMsl BIUIETEHBI B KXKIBIN U3 Pa3/IeJIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTepral
y4eOHOro Kypca HIMPOKO HCIOJIb3yeTCs I pelleHusl MpUKIaAHbIX 3anad. [lpu
pEIICHNH  pEabHBIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh UM KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3yUECHHsI BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaa
MaTEMaTUYECKOTO aHATN3ay.

Ha wusyuenme yuebHOro kKypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTENBHBIMA  4YuclaMd.  MoOyIb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 ¥ NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-CleAcTBUsA. HepaBeHCTBO,
pElICHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.
[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.
Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs

Jorapu(pMUUECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUIECKHUE bopMyIBL. [IpeobpazoBanme
TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienue TpuroHoMeTpuyeCcKux ypaBHEHUN.

Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenurenb MaTpuibl 2X2, €ro TEOMETPUYECKHUU CMBICI |
CBOMCTBA, BBIUMCIICHUE €TI0 3HAYCHMS, IPUMEHEHUE ONPEACIIUTENS I PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIIaIHBIX 3a4a4 C IOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne TNOCTPOCHHONW MOJENU €
MOMOILbIO MaTPHUIL U OTIPE/ICTUTENEH.

[TocTpoeHne MaTreMaTM4eCKUMX MOJEIEH PEAIbHONM CHUTyalud C IOMOILIBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad U3 Pa3IuYHbIX Oo0JacTed HayKu M peaJbHOU
KU3HH.

DyHKUMM U TPaPUKHU

OyHkuMs, crnocoOsl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIHH.
Komnosumms Qyukumii. 'papuk  ¢GyHKImu. DieMeHTapHble NTpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

OObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkumu.
[TpomexyTku 3HaKOnocTosiHCTBa. YETHBIC M HEeUE€THBIE QyHKIMU. [leprnoanueckue
¢yskun. IIpomMexxyTkn MOHOTOHHOCTH (PYHKIMH. MakKCUMyMbl U MUHUMYMBbI
¢ynxun. HanbomnpIiee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJOBAaHUE U IOCTPOCHUE UX IPAPUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM M LENbIM NoKa3arenaeM. E€ cBolicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTeNeHM Kak (PyHKIUM oOpaTHOU
CTEIIEHU C HaTypaJbHbIM IT0KA3aTEIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnons3oBanue rpadukoB GyHKIUN IS PEIICHUS] ypaBHEHUM.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCMMOCTM B peaJbHBIX IMpoIeccax M SBJICHUSX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, cmOCOOBI 3aJaHus MocieAoBaTeabHOCTENH. Meron
MaTEeMaTUYECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHaJIn3a OECKOHEYHO MAJIBIX.

ApudmeTrnueckas 1 reoMeTprueckasl nporpeccuu. beckoneuHo yObiBaromiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIENH I€OMETPUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
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MPOLEHTOB. lCronp30BaHWE MNOPOrpeccHM [UId PEUICHHS PEAIbHBIX  3a7a4
MPUKJIAJHOTO XapaKTEepa.

HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynknui. CBolicTBa (yHKIMI HENpPEephIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIMI 1715 petieHus 3aaay.

[TepBas u BTOpasi mpousBoaHbIe PyHKITMU. ONIpeaeeHne, reOMETPHISCKUN 1
(bu3nYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUU.

[IpousBoaHbie  3nemMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMbl,
MPOU3BEJEHUS, HACTHOTO U KOMITO3UIIMHU (PYyHKIIUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. J[narpammebl
Oitnepa—Benna. I[IpumMeHEHME TEOPETUKO-MHOMXKECTBEHHOTO — ammapara s
ONMCAaHMs pEaNbHbIX MPOLECCOB W SBJICHUM, NPHU PELICHUH 3aJady W3 JPYyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KJIACC

Yucna v BBIYMCICHUA

Harypanbsubie u nensle yucna. [IpumeHeHne NMpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HanOonpImuii oOmuii nemurend (manee — HOJ]) m HamMeHslinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa 1uis pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucna. AnreOpandeckas U TpUTOHOMETpUYeckas (OpMbl
3aMMUCH KOMIUIEKCHOTO 4YHClia. ApudMeTHdecKue Orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHNE KOMIUIEKCHBIX YHCENI Ha KOOPAWMHATHOM TIJIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHn 3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpaBHEHHUM M HEpPaBEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBl PELIEHUS] CUCTEM M COBOKYMHOCTEW palHUOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTHMYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTell HaykKu M peajbHOU
JKW3HU, UHTEPIIPETALMA [T0JyYEHHBIX PE3YJIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk kommozunum GyHKIU. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPAWHATHOM IIOCKOCTH.

TpuronomeTrpruueckue QyHKIUHU, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABI pElICHUs ypaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanune rpadukoB (QyHKUMHA Ui HCCIENOBAHUSA IPOLECCOB H
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPU PEUICHUM 3aJad U3 APYIHMX Y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAUMEHBIIENO  3HAYEHUU
HENPEepbIBHON (YHKIIMU HAa OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4IIEer0 pPELICHUs B
NPUKIIAIHBIX 3a1a4dax, Ui ONpPEACIEHUS CKOPOCTH M YCKOPEHMs Ipolecca,
3a71aHHOTO (hOPMYJIOM WU TpadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble
aJIeMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS IEpBOOOPa3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Brruncienne
onpeaenéHHoro uurerpaia no ¢popmyne Hetorona-Jleitbuuna.

[TpumeHeHne uHTErpajsa A HAXOXKICHUS IUIOIAAeH MIoCKuX ¢Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudyeckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB C MOMOILIbI0  auddepeHnantbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUIHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIOJb30BaHUE D3THUX JOCTHXKEHHUH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
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Oynymeli mpodeccurt u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U
caM0oOOpa30BaHUIO HA MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEILICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JIOTH4€CKOI0 BOCIIMTAHMSA

c(OpPMHUPOBAHHOCTh  AKOJIOTMYECKON  KyJbTYpbl, TOHMMAHHUE BIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE NPUPOJHOM U COLMAIBHOU
Cpellbl, 0CO3HAHHUE ITI00AIBHOIO XapaKTepa dKOJOTHYECKUX MPoOJIeM, OpUEHTALINSA
Ha IPUMEHEHME MAaTEeMaTHMYECKUX 3HaHMM i1 peleHus 3axad B o0JjacTu
OKPYJKaloIlled Cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
IIOCJIEACTBUN U1 OKPYKAIOLEH CPEebl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  NPAKTUKH, [OHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c@epbl 4YeIOBEUECKON MAESTeNbHOCTH, JTAaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LMBUIIM3ALMH, OBJAJEHUE S3BIKOM
MAaTeMaTUKM M MaTEeMaTUYECKOM KyJbTypOM KAaK CpPEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYIIECTBJIATh IIPOEKTHYK) U MCCIEIOBATEIbCKYIO JACSITEIBHOCTD
VHIUBUYyQJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

BBIBIIT M XAaPaKTEPHU30BaTh CYLICCTBEHHBbIC IIPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIHMPOBATH
oTpezieNieHus MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  MPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIBHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAOIIONCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX H
VWHIYKTUBHBIX YMO3AKJIFOUEHUHM, YMO3AKIFOUECHUI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS 1 BHIBObI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ Yy4éToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBJICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH JeUITUTHI MHPOPMAITUH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpPMAIHMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH TPaPUIECKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCcTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu Cl)OpMYJ'II/IPOBaTB CY)KILGHI/IH B COOTBCTCTBHUU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJy PEIICHHS 3aadH,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuaiora, oOHapy>XMBaTh Pa3jIM4Me M CXOJCTBO IO3WIIHUHA, B KOPPEKTHOW (opme
dbopMyITHUpOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,
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IIPEACTABIATh PE3YJIbTATHl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NPEe3eHTalU U 0COOEHHOCTEH ay TUTOPUH.

PerynasiTuBHbIe YHHMBepCcAaJbHbIE YueOHbIE NeicTBUSA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbBIA HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ylibTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSICHATH TPUUUHbI
JTOCTIDKCHUSI WM HEIOCTHUKEHUST PE3YJIbTaTOB JCSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiaTh
BUJIBI pabOT, JIOrOBApUBAThCH, OOCYXKIaTh TMPOIECC U PE3yJbTaT pPabOThI,
0000111aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
MPEAMETHBIC PE3ybTAaThl MO OTACIBHBIM T€MaM pabouell MporpamMmbl YYEeOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3ay:

Yuciaa 1 BBIYUCTCHUSA:
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CBOOOJHO OMEpPUPOBATh MOHITUSAMH: PAIMOHATBLHOE YHCIIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXXECTBa
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTH ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATIbHOMN KU3HU;

OPUMEHATH NPUOIKEHHBIE BBIYMCIICHUS, TTPaBUIIa OKPYTICHHUS, TPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUM;

CBOOOJTHO ONEPUPOBATH TOHSATHUEM: CTENEHb C IEJbIM IOKa3aTeleM,
UCITIOJIb30BaTh MOAXOAITYI0 (POpMY 3aMuch AEUCTBUTENbHBIX YUCEN AJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATYpPaTbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJITHO OIEpPUPOBATh MOHATUSIMU: JOrapup™m YKCIa, ACCATUYHBIE U
HaTypaJbHbIE JIOTaPUPMBL;

CBOOOJHO OMEPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATUSAMM: apPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jU4Hble METOJAbl PEIICHUs] PpalUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YpPAaBHEHUM, MPUMEHATh METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOWIEH C UeNbIMU KOd(DPUIIMEHTaMU, KOPHM MHOIOYIeHa, MPUMEHAThH
JIEJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS pEeLIeHus 3a1ad4;

CBOOOZHO OMEpUpPOBAaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpHuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro Ie€OMETPUYECKUA CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNPENCIUTENA 2 X 2 sl BBIYMCIICHUS €ro 3HAa4YCHUs,
NPUMEHSTh ONPEACIIUTENN I PELICHUS CUCTEMbl JIMHEWHBIX YpPAaBHEHHI,
MOJEIUPOBATh PEANBHBIE CUTYAl[UU C IOMOIIBIO CUCTEMBI JINHEWUHBIX YPABHECHUM,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU [IJisi MpeoOpa3oBaHUs
BBIPAKCHUMU,
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BBITMIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIICHH C
palroHaIbHBIM MOKa3aTeNIeM;

UCIOJIb30BaTh CBOICTBa aorapudmoB 1S npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHU;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HppalMOHANbHBIE, MOKa3aTeIbHbIE U
Jgorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TTOMOIIbIO PaBHOCUIIBHBIX
NEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYJIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKEHU;

CBOOOJTHO OMNEPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEoOXoaumble (GOpMyJbl ISl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHMSI, ypaBHEHMsS, HEpPAaBEHCTBA [0 YCJIOBHIO 3aJayd, MCCIeI0BaTh
MOCTPOEHHBIE MOJIEIIN C HCIIOIb30BAHUEM allliapara aareopsl.

DOyHkuuU U rpapuku:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMUMHO OOpaTHble (PYHKUMM, Kommo3unus ¢GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOZHO OMEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEAENCHUS MU MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJTU PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEPUPOBATh MOHATUAMM: YETHbIE M HEYETHBbIE (PYHKIUH,
nepuoInyeckne PyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKLIHUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMHM, HauOoJblliee M HauUMEHblee 3HaueHue (QYHKIUM Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM ToKa3zaTeneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMHU OOpaTHOM CTENEeHH ¢
HaATYypaJIbHBIM ITOKa3aTeleM;

OMEepUPOBaTh MOHATUSMH: JIMHEHHAs, KBagpaTW4yHas M JIpOOHO-TUHEHHAs
(GYHKIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMM: TOKa3aTeldbHas M Jiorapudmuueckas
byHKIMHU, UX CBOMCTBa M rpaduKH, HCHOJb30BaTh MX rpaduKH AJis pEelIeHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeereHue TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCJIENOBAaHMS IPOILIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ayd U3 JIPYTuX y4eOHbIX MPEIMETOB U pealbHOU
KHU3HU, BBIpAXaTh (HOpMyJIaMH 3aBUCUMOCTU MEX]y BEJIMYMHAMU;
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Hauaja maTeMaTH4eCcKOr0 aHAJIM3A:

CBOOOZHO OMEpPUPOBaATh MOHATHIAMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBarOL[asi TeOMETPUYECKasi IPOrPECCHsl, TUHENHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (OPMyJIa CIOKHBIX IPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHBIX 3a/1ad MPUKIATHOTO
XapakTepa;

CBOOOJHO ONEPUPOBATH MOHITUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
IOCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE M OrpPaHUYEHHBIE IOCJIEI0BATEIbHOCTH,
INOHMMATh OCHOBBI 3apOXKACHMS MAaTeMaTUYEeCKOro aHaju3a KakK aHajlu3a
OECKOHEUHO MAaJIbIX;

CBOOOZHO OMNEpPUPOBATh TMOHATUSMHU: HENpPEphIBHbIE (YHKIUH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOZHO ONEpUPOBaTh NOHATHEM: (DYHKLHS, HENpPEpbIBHAs Ha OTPE3KeE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH AJIsl peLICHUS 3a/1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEepBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacatenbHas K Tpaduky QyHKIHNH,

BBIUUCIIATH MIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
NBYX (PyHKIUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKHI M (PU3UYECKHI CMBICT MPOU3BOMHOM IS
peleHus 3aaau.

MHokecTBa H JIOTHKA:

CBOOOZAHO  ONEpPUPOBAaTh  MOHATHUSAMU: MHOXKECTBO, ONEPALUU  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapar Jjisi OMUCaHUs peaTbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: OINpPEACICHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO0 O0OBEKTA, JOKA3ATENbCTBO, PABHOCUIIbHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydarommiics MOJYYUT CIETYIOIINE
IpeIMEeTHbIe Pe3yJbTaThl MO OTAETBHBIM TeMaM paboueil mporpammbl yueOHOTO
Kypca «Auredpa 1 Hayaia MaTEMaTUYECKOIO aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATHUSAMU: HATYpaTIbHOE M IEJI0€  YHCIIO,
MHO’KECTBA HATypaJbHBIX M IENbIX YMCEN, HUCIOJb30BATh MPU3HAKU JACITUMOCTU
nenbix yncen, HOJ n HOK HatypanpHBIX uncen AJis peleHus 3a1a4, IpUMEHSTh
anroput™ EBknnja;

CBOOOZHO OIEpPUPOBATh IOHATUEM OCTaTKa IO MOJYJIIO, 3aIllUChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCICHHUS,;
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CBOOOJHO OMNEPHUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCa B airedpandyeckon u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OMEPUPOBATh MOHATHUAMU: HppalOHAJbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  IOMOIIBIO
PaBHOCHWJIbHBIX ITEPEXOJIOB;

OCYIIECTBIISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoaumble (GOpPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJITHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUN U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALMOHAIBHBIX, ITI0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jJorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOLYJIU U TapaMeTphI;

OPUMEHATH TpaduyecKue METOMbI JJIsl PEelIeHUs] YpaBHEHU U HEPAaBEHCTB, a
TaKXe 3a/1a4d ¢ apaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHNUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C MCIOJb30BAHUEM ammnapara ajireOpsl,
WUHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT.

DyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUMNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3UILIUU ABYX (YHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMI M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OPUMEHATh (GYHKIUHM Ui MOJCIMPOBAHHUS W HCCIENOBAaHUS pEaTbHbBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCIIOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;
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HaXOAWTh HauOoJbllIee U HAaNMEHbIlIee 3HAUCeHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh IMPOU3BOJIHYIO JUIsI HAXOXKJIEHUS HaWIy4IIero peuIeHUs B
OPUKIAJHBIX, B TOM YHCJE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, i
OTIpeNIeICHNs] CKOPOCTM M YCKOPEHMs Ipolecca, 3aAaHHOro (opmMysioi wim
rpadukom;

CBOOOZHO ONEpUpOBAaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaj, HaXOIUTh MNEPBOOOPA3HBIC 3JIEMEHTApHBIX (YHKIUA U BBIYUCIATH
uHTterpai no gpopmyie Herotona-JIeitbnuna;

HAXOJUTh IIOUIA/IU TIIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh NPEICTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM HA TMpPUMEpPE
cocTaBiieHus nuPepeHnanbHbIX YpaBHEHUM;

pelaTh NPUKIAJHBIE 3a/1a4d, B TOM YHCJIE COIHATbHO-IKOHOMHYECKOTO U
¢u3nvecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
Koutpoabnbie IIpakTnueckue
n/n NMpOrpamMmbl Bceero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
MHOXeCTBO JEUCTBUTCILHBIX UHCE.
M .P
1 HOTOTICHD! auHOHaﬂBHH? YPaBHCHIA 1 24 1 0 https://resh.edu.ru/subject/51/10/
HepaBeHCTBAa. CHCTEMbI TUHEHHBIX
YpaBHEHUI
) .C
2 yHKIH o rpaguiu. Crenennas Qynxius 12 1 0 https://resh.edu.ru/subject/51/10/
C LIEJIBIM ITOKa3aTeaeM
A % -0l .
3 pHMETHHCCKHi Kopenb n-0if cTeneHH 15 1 0 https://resh.edu.ru/subject/51/10/
Hppanmonanbabie ypaBHEHUS
I1 T
4 oxasarenbas Gpyniums. [lokasatensuyie 10 1 0 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
Jlorapudmuueckas QyHKIHUS. .
5 18 1 0 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUS
Tpuronome eCKHe axe
6 PHTOHOMETPIHECKUE BHPDKEHHA 1 22 1 0 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1 0 https://resh.edu.ru/subject/51/10/
HenpepsiBabie pynkiuu. [IponsBoanas 20 1 0 https://resh.edu.ru/subject/51/10/
I1 , 0000 ,
9 OBTOPEHIE, ODODIICHIE, CHETEMATH At 5 2 0 https:/resh.edu.ru/subject/51/10/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10
1 136 10 0

[NPOT'PAMME
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
6 HarypanbHblie u 1ienble yncina 10 1
CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypora Bcero Kontposbnpie  TMpakruieckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()baI;OBaTeJIbele
padoThI padoThI pecypenr
| [[MHOK€eCTBO, ONepaly HaJl MHOKECTBAMHU 1 0 0
1 UX CBOWMCTBa
2 Hwnarpammbl Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO | 0 0
amnmnapara JaJisl pelieHus 3a1a4u
Pammmonansueie yncna. OOBIKHOBEHHEIE U
4 JEeCATUYHBIC TPOOH, TPOIICHTHI, 1 0 0
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansubie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1 0 0
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB IS 1 0 0
peuieHust MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt | 0 0
peuieHust NPUKIAIHBIX 33124
2 JleficTBuTENbHBIC YKcia. PaimonanbHbIC U 1 0 0
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckre onepanuu ¢ 1 0 0
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moynb AeHCTBUTEIBLHOIO YHCIIA U €T0 1 0 0
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CBOMCTBA

11

[TpuOnkEHHbBIE BHIYMCIICHUS, TIPaBUIIa
OKpYIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BIYUCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN 1
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHHUA LICJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ 1eAbIMA KO3(PDUITUSHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUU

18

Pewienne cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTemMsbl JTUHEHHBIX YPABHEHUM.
Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHHS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHHS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
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CHUCTEMBI JINHEWHBIX YPaBHEHUI

22

Pemenue npukiaaHbIx 3a1a4 ¢ TOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN

23

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas padora: "Panmonanbhble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX ypaBHEHUN"

25

OyHKLMS, CIIOCOObI 3a1aHUs (PYHKITUH.
B3aumuo o6patnbie pynkiun. Kommosumus
byHKIUI

26

I'paduk GyHkIIMU. DIEMEHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

27

OO6unacTh onpeaeneHus: 1 MHOXXECTBO
3HaueHni pynkuu. Hynn dyskmmm.
[TpoMeXyTKH 3HaK MTOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (DYHKIINU.
[lepuonnyeckue ¢pyukimu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKITUN

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUN

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPAPUKOB STHX PYHKIUN
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33

CTGHGHB C IICJIBIM I1OKA3aTCJIEM. BI/IHOM
Hrerorona

34

CTGHGHB C IICJIBIM I1OKA3aTCJIEM. BI/IHOM
Hrrotona

35

CrenenHast GyHKIMSI C HATYPAIbHBIM U
LEJILIM IToKa3aTesieM. E€ cBolicTBa u

rpaduk

36

Kontponbras padora: "CreneHnnas
dbynkuus. E€ cBolictBa u rpaduk"

37

Apudmernueckuii KOpeHb HaTypabHON
CTEIIEHU U ero CBOMCTBA

38

Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTEIEHU U €ro CBOMCTBA

39

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHH,
COZEPKAILIMX CTEIIEHU U KOPHU

40

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COZEPKAIIMX CTENIEHU U KOPHU

41

[IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
CoJIeprKaliX CTENeHU U KOPHU

42

Wppannonanbuble ypaBHeHHs. OCHOBHBIE
METO/IbI PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUU

43

Wppannonanbuble ypaBHeHHs. OCHOBHBIE
MCTOJbI pCHICHUSA UPpPALUOHATIBHBIX
YpaBHEHUU

44

Nppanuonanbusie ypaBHeHU. OCHOBHBIE
MCTOJbI pCHICHUSA UPpPALUOHATIBHBIX
YpaBHEHUU
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

s UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
WPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHs n-0if cTeNeHn

49 KaK (YHKIIMH OOpaTHO CTETICHH C
HaTypaJIbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTelieM
KonTtponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MppalmonaibHbie
ypaBHEeHUS"

5 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeeM U
e€ CBOIICTBA

55 [Noxa3zatenpHast QpyHKIUSA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 15

peuieHus: ypaBHEHU N
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Hcnonp3oBanue rpaduka GyHKINM 115

57 . 1 0 0
pelIeHns ypaBHEHUH
[loka3arenbHble ypaBHEeHUsA. OCHOBHbIE

58 METO/BbI PEILICHUS MIOKA3aTEIbHbBIX 1 0 0
YpaBHEHUU
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1 0 0
YpaBHEHUU
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTEIbHBIX 1 0 0
ypaBHEHUU

61 KonTtponsHas padora: "I[lokazarenbHas 1 1 0
¢dbynkuwms. [TokazarensHbie ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 0 0

63 Jlorapudm uucmna. CoiicTsa jgorapudpma 1 0 0

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1 0 0

65 JlecsaTuHbIC U HATYpaAJIbHBIC JTOTAPUPMBI 1 0 0

66 JlecATUUHBIE U HATYpAJIbHBIE JTOTapH(PMBbI 1 0 0

67 [IpeoOpazoBanue BBIpaXEHUH, CONECPKAIIIX 1 0 0
sorapuMbl

68 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1 0 0
sorapudMbl

69 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALITIX 1 0 0
Jorapupmbl

70 Jlorapudmudeckas hyHKms, €€ CBOWCTBA U | 0 0
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1 0 0
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rpaduk

Hcnonb3oBanue rpadguka GyHKIUN 15

72 peuieHus: ypaBHEHU N

7 Hcnonb3oBanue rpaduka GyHKIUN 15
pellIeHUs] ypaBHEHUH
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METO/BI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METO/BI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
norapupMHUECKUX YpaBHEHUI

79 Kontposnbnas pabora: "Jlorapudpmuueckas
¢yukuus. Jlorapudpmuueckue ypapaenus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHI'€HC U KOTaHT'€HC
YHCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC
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YHCIIOBOI'O ApTyMEHTA

Tpuronomerpuyeckasi OKpyKHOCTb,

84 onpeieJICHuE TPUTOHOMETPUUECKHUX 1 0 0
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 OnpeAeIeHue TPUTOHOMETPUYECKUX 1 0 0
(GyHKIUI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYITBI 1 0 0

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYITBI 1 0 0

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1 0 0

90 Hp606p330333.HI/Ie TPUTOHOMETPHYECKHUX | 0 0
BBIpaXEHUI

91 Hpeo6pa30j3aHHe TPUTOHOMETPHUYECKHIX | 0 0
BBIPAXEHUI

9 Hp606p330333.HI/Ie TPUTOHOMETPHYECKHUX 1 0 0
BBIpAXEHUI

93 Hp606p330333.HI/Ie TPUTOHOMETPHYECKHUX | 0 0
BBIpaXEHUI

94 PemieHne TpUroHOMETPUYECKUX YPaBHEHUU 1 0 0

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1 0 0

96 PemieHne TpUroHOMETPUYECKUX YPaBHEHUU 1 0 0

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 0 0

98 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1 0 0

100 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 0 0
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101

KonTtponsnas pabora:
"TpUroHOMETPUYECKUE BBIPAKEHUS 1
TPUTOHOMETPUUYECKUE YpaBHEHUS "

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs

102 MocJea0BaTeIbHOCTEN. MeTon
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 nocJyenoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHno yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBAIOMICH
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMya ClI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu Jisi peleHus
peayIbHBIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KonTtponbHas pabora:
"IlocenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB

byHKIHI

114

CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
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OTpe3Ke

115

CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116

Metoa HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

117

Metoa UHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB

118

Metoa HHTEPBAJIOB TSl PEIICHUS
HEPaBEHCTB

119

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIU 1715 pereHust 3a1a4

120

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

121

[lepBast u BTOpast MpoU3BOIHbIE PYHKIIMU

122

Ornpezenenne, reOMETPUUECKUN CMBICTT
MIPOU3BOAHOMN

123

Omnpenenenue, GU3NUECKUN CMBICTT
IIPOU3BOJHOMN

124

YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIAHA

125

YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIAHA

126

[Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA

127

[Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128

[Ipon3BoaHass CyMMBI, IPOU3BENCHMS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUN

129

[TpousBogHast CyMMBI, TPOU3BEACHHUS,
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YaCTHOTO ¥ KOMITO3UIMU (QyHKIUN

[TpousBogHast CyMMBI, TPOU3BEACHHUS,

130 . 1 0
YaCTHOTO ¥ KOMIO3HUIIMK (DYHKIINH

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1 0
3HaHMi: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS | 0
3HaHui: "OyHkuun"

134 Hrorosast KoHTpoOJIbHASA paboTa 1 1

135 HroroBast koHTpOIBHAs paboTa 1 1

136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AIN | 0
3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anre6pa ¥ HayaJla MaTeMaTU4ecKoro aHanusa (B 2 Jactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.T"., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa
penakuueit Mopakosuua A.I'., OO1IECTBO C OFPaHUUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3HMHA»

Maremarturka: anredpa u Hadana MaremMarudeckoro ananmsa 10 kiacc (0a30BbIf U
yTITyOJICHHBIN YPOBEHB) YueOHUK, 3anadynuk. A.I'. Mopakosud u ap. Mocksa,

Muemo3nHa

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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