OUEIKOBCRASA CPEAINS OBLIEOBPASOBATEIBHAST LIKOMA, PHITHAT MYHIT LAMATBHOO ABTOHIOMITOTO
OLUFORPAZORATEILHOUO YUPERIENHA ABATCKAST CPEAISS OBIWEOBPAIORATIE bHAS HTKOGTA Nel
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INOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma coctaBjieHa Ha OCHOBE:

1. ®enepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTELHOTO CTaHaapTa cpeaHero odmero odopaszoBanus (IIpuka3 MunucrepcTBa nmpocsenieHuss PO

0117.05.2012 Ne413 « O6 yrBepxaenun ®I'OC COO» ¢ uzmenenusmu ot 27.12.2023);

2. OcHOBHOIT 00pa30BaTEILHON MporpamMmbl cpeHero odmiero oopazoBanus MAOY Abarckas COL Ne 1, mpoTOKOJI eAarorn4eckoro COBETa OT

30.08.2023 r. Ne 18, ¢ usamenenusamu ot 29. 05.2024;

3. Ilpukasza Munmnpocsemenust Poccun ot 21.09.2022 N 858 (pen. 0121.02.2024)"O6 yrBepxaeHn# (heaepalbHOro MepedyHs yueOHUKOB,

JOTYIIEHHBIXK UCIIOJIb30BAHUIO MPH PeaTn3allii UMEIOIIUX FOCYAaPCTBEHHYIO aKKPEAUTAIIMI000pa30BaTENbHBIX IPOTrPAMM HAYaJIbHOTO OO0IIETo,

OCHOBHOTO O0IIIETO, CpeHETO 001Iero 00pa3oBaHusl OPraHU3AIMSIMH, OCYIIECTBISIOMINMU 00pa30BaTeIbHYIO

JeSITeIbHOCTh U YCTaHOBJICHUS MIPEAETBLHOTO CPOKA UCIIOIb30BAHUS UCKITIOYCHHBIX Y4eOHUKOB'";

4. Yaeonoro miana MAOY Abatckas COLL Ne 1 na 2024 — 2025 yueOHbIH TO;

5.®@enepanbHO paboueit mporpamMmsl o yueOHoMY npeameTy «Marematukay (yriyoneHHbId ypoBeHb) it 10-11 kiaccoB 0Opa3oBaTenbHBIX
OpTaHU3aIHH.

VYueOnblil Kypc «Anredpa U Hadaja MaTEMaTHYECKOTO aHAJIN3a» SIBIISICTCSI OJHUM M3 HanOoJiee 3HAYMMBIX B IIPOTPaMMeE CPETHETo O0IIero
00pa3oBaHMsl, MOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00€CIeYrBAaEeT HHCTPYMEHTAIbHYIO 0a3y JUIs NU3yUeHHs BCEX €CTECTBEHHO-HAayYHBIX KYpPCOB, a C
JIPYTOil CTOPOHBI, (GOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE O0ydYaroIMXCcs Ha YPOBHE, HEOOXOJAMMOM JJIsi OCBOCHHS MH(POPMATHKH,
00I11€CTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX JAUCLUILIMH. B paMkax 1aHHOro yueOHOro Kypca oOydaromuecs: OBIa/IeBal0T YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOH HayKH, KOTOpast (GOpMyIUpyeT CBOM JOCTIIKEHHS B MAaTEMaTHIECKOH (opme.

VY4eOHbIil Kypc anredpsl U Hayall MAaTEMAaTUYECKOTO aHaIM3a 3aKjaIbIBAeT OCHOBY sl YCIICITHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMUU,
OMOJIOTHH, TIOHMMAaHHUSI OCHOBHBIX TEH/CHIMHA pPa3BUTHS SKOHOMUKHA W OOIIECTBEHHOH >KHM3HH, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIONb30BaTh UX JIs JajbHEiIIero oopa3oBaHust U B MOBCEIHEBHOM *u3HU. B TO ke
BpeMs OBJIJICHHE aO0CTPAKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMH ajireOpsl 1 MaTeMaTHUECKOTO aHallM3a Pa3BUBAET yMEHHE HAaXOIHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb, JIOKA3bIBATh YTBEPXKACHHUS C MOMOIIBIO MHIYKIIMHU U pacCyXIaThb JAEIYKTUBHO, MCIOJb30BAaTh
0000111eHIe U KOHKPETH3al1Io, abcTparnpoBaHKe U aHAJIOTHI0, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xone u3ydyeHus yuebHOro kypca «AnreOpa M Hadaja MaTeMaTHYECKOrO aHAJIM3a» OOydYaroluecs IOJIy4alOT HOBBIM ONBIT pELICHUs
MPUKIIAJHBIX 33/1a4, CAaMOCTOSITEIIFHOTO IMOCTPOCHUSI MaTEMAaTHIECKUX MOJEIEH pealbHbIX CHUTYalluil, MHTEPIPETAUU MOJyYSHHBIX pPelIeHUH,
3HAKOMSITCS C MIPUMEPaMU MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMHUCA MaTEMAaTHYECKHUMH OTKPBITUSIMU
Y MIX aBTOPaMH.

VYueOHblil Kypc 00JanaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIMAJIOM, KOTOPBI peanusyeTcss Kak uepe3 y4deOHBI Marepua,
crocoOCTBYIOMMUK (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Uepe3 crenuduky yaeOHON AesITeIbHOCTH, TPEOYIOIeH MpOoa0IHKUTEIIbHON
KOHIIEHTPALlU BHUMAHUS, CAMOCTOSITEIIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3ynbTar.

B ocHoBe MeTonuku 00ydeHust anredpe v HauajgaM MaTeMaTUYeCcKOro aHajan3a JICKUT AeATeIbHOCTHBIA MPUHLIUI 00yUeHUSI.

B cTpykType yuebHOro Kypca «Anredpa ¥ Hadaja MaTeMaTHYeCKOTO aHaJM3a» BBIACICHBI CIEAYIOUIHE COJACPKATEIbHO-METOAMYECKUE
muHuK: «Yucna u BerauciaeHus», «OyHKIUU U rpa@ukny», «YpaBHEHUs U HepaBeHCTBay, «Hauana marematudeckoro ananuza», «MHOXecTBa U



Joruka». Bece ocHOBHBIE coliepKaTeabHO-METOANYECKHE JIMHUM M3Y4aloTCsA Ha MPOTSHKEHUU JBYX JIET OOydeHMsI Ha YPOBHE CPEIHEro OOILIero
o0pa3oBaHMs, €CTECTBEHHO JIOTIONHSS APYr APYra U MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH U pa3jenaMu. J[aHHBIH y4eOHBIN KypcC SBISETCS
MHTETPATUBHBIM, IIOCKOJIbBKY OOBbEIUHSAET B ce0e COAepkKaHWE HECKOJbKUX MAaTeMaTHMYeCKUX NUCLMIUIMH, TaKUX Kak anreOpa, TPUrOHOMETPHS,
MaTeMaTU4eCcKuil aHanu3, TEOpUs MHOXKECTB, MaTeMaTHyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBJIAAEBAIOT BcE Oonee
HIMPOKUM MaTEeMAaTUYECKUM alnapaToM, Y HUX MOCIE10BaTEIbHO (POPMUPYETCS U COBEPILEHCTBYETCSI YMEHUE CTPOUTh MaTEMAaTUYECKY0 MOJIEIb
peanbHON CUTyallMM, MPUMEHSATh 3HAHMSA, MOJYYCHHBbIC NMPH M3YyYEHHU Y4eOHOTO Kypca, JUIs pEIIeHUs CaMOCTOSTENbHO C(HOPMYIHPOBAHHOM
MaTEeMaTUYECKOH 3a7ja4u, a 3aTeM UHTEPIPETUPOBATh CBOW OTBET.

COI[ep)KaTeJIBHO-MGTOI[I/I‘ICCKaSI muausg «Yucna u BBIYMCICHUSY 3aBCp1IacT (bOpMI/IpOBaHI/Ie HABBIKOB HMCIIOJIb30BaHU A I[ef/'ICTBI/ITeJIbHBIX
qucenl, KOTopoe ObLI0O HayaTo Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBanus. Ha ypoBHe cpeanero obmiero oOpa3oBaHusi 0c000€ BHUMaHHE
ynensercss (OpMUPOBAHUIO HABBIKOB PALMOHAJbHBIX BBIYMCICHMH, BKIIOYAIOIIMX B ceOs MCIIOJIb30BAaHHE DPA3JIMYHBIX (OpPM 3amucH 4MCIia,
YMCHHUC J€JaTb HNPUKHUIKY, BBIIIOJIHATH HpI/I6JII/I)KéHHI)I€ BBIYUCJIICHUA, OLCHHWBATH YHCJIOBLIC BbIPAXKCHUA, pa6OTaTI) C MaTeéMaTH4YC€CKUMU
KOHCTaHTaMM. 3HAKOMble OOYy4YaroIIMMCS MHOXECTBA HATypaJIbHBIX, LEJbIX, PAlHOHAIBHBIX W JEHCTBUTEIBHBIX YHCEN JIOMOJHAIOTCA
MHO>KECTBOM KOMIUIEKCHBIX 4Hcen. B KaXXJI0OM M3 3TUX MHOXCCTB pacCMATPpUBAIOTCA CBOMCTBEHHEIC cMYy CHGHI/I(bI/ILIeCKI/IC 3aa4u U OIcpanuu:
JIeJICHUE HaleNo, ONEPUPOBAHUE OCTAaTKAMU HA MHOXKECTBE LIEJBbIX YHCEN, OCOOble CBOMCTBA pallMOHAIBHBIX M HpPpPALMOHAIBHBIX YHCEl,
apI/I(i)MeTI/ILIeCKI/IG ornecpanrv, a TaKXKC HU3BJICYCHHUC KOPHA HaTypaHBHOﬁ CTCIICHU Ha MHOXKCECTBEC KOMIIJIICKCHBIX YHUCCII. Enaronaps[
IIOCJICZI0BATEIBHOMY PACUIMPEHUIO Kpyra MCIOJIb3YEMBIX UMCEN U 3HAKOMCTBY C BO3MOXHOCTSIMU UX NPUMEHEHMs Ul PEIICHHs Pa3IMYHbIX
3a1a4 (GopMUpYeTCsl MpPEACTaBICHHE O €IMHCTBE MaTeMaTHUKHW KaK HayKd U €€ pOoJM B IMOCTPOCHUM MOJIENEeW peanbHOro MHpa, MIMPOKO
UCTOJIB3YIOTCS 00001EHNE U KOHKPETH3ALIIHSL.

JIuHns «YpaBHEHUS U HEPABEHCTBA» PEAIN3yeTcs Ha MPOTSHKEHUH BCEro 0Oy4eHHs Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus, MOCKOJIbKY
B KaxJoM pazzene [Iporpammbl npenycMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3ajad. B pesynbrare oOywaroliuecs: OBJIaJeBAlOT pa3IMYHBIMU
MCTOAaMU PCHICHUA pallUOHAJIbHBIX, UPpAallMOHAIIBHBIX, ITOKA3aTCIbHBIX, JIOFapI/I(l)MI/ILIGCKI/IX U TPUT'OHOMETPHUYCCKUX ypaBHCHHﬁ, HCPaBCHCTB U
CHCTEM, a TaKXe 3a/ad, cojaepKallux mapamerpbl. [lonmydyeHHbIe yMEHUs MIMPOKO HCHOJIB3YIOTCS MPU UCCIENOBAaHMM (PYHKIMHA C MOMOIIBIO
MPOU3BOHOM, TPU PEIICHWH NPUKIAJHBIX 337ad W 3aJad Ha HAXOXJIEHHWE HauOONBIIMX M HAUMEHBIIUX 3HauYeHW ¢GyHKuuu. JlaHHas
cojiep KaTesibHas IMHUS BKJIOYaeT B ce0s Takke (popMUpOBaHME YMEHUH BBIIOIHATH Pacdy€Thl O GopMyiam, IpeoOpa3oBaHus palliOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHHMM, a TaKKe BBIPAKEHUM, COAEpXallluX CTENeHUW U Jorapudmbl. braromaps u3ydeHuio
are0Opandeckoro MaTepuaa MpoUCXoIuT AajbHENIIee pa3BUTHE AITOPUTMUUECKOT0 M aOCTPaKTHOTO MBIIIIEHUS 00yJaromuxcs, GopMupyroTcs
HaBBIKU OCAYKTHUBHBIX paCCY)K)IeHI/If/'I, pa6OTBI C CUMBOJIbHBIMH (bOpMaMI/I, IpEaACTaBICHUA SaKOHOMepHOCTefI M 3aBHCHUMOCTEN B BHUJC PaB€HCTB U
HepaBeHCTB. Ausrebpa mnpeanaraet 3(QeKTHBHbIE HWHCTPYMEHTHI Ui PELICHHUs TMPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3aj]lad, HarjsiIHO
ACMOHCTPHUPYET CBOX BO3MOKHOCTHU KaK A3bIKa HAYKH.

ConepxatenbHo-MeToAnYecKas JTUHUS «DYHKIMU U TpapUKN» TECHO MEPEIUIeTaeTcs ¢ JPYTUMHU JTUHUSIMU y4eOHOro Kypca, MOCKOJIbKY B
KaKOM-TO CMbICIIe 3a7a€T IMOCHeA0BATEIbHOCTh U3YyUeHHs MaTepuana. M3ydeHue CTeneHHOW, IOKa3aTelbHOM, Jorapu@MHUUecKol Hu
TPUTOHOMETPUUYECKUX (YHKUIMH, UX CBOWCTB M IpadUKOB, HCIOJIb30BaHUE (DYHKIMH U pelIeHHs 3ajad U3 JAPYruxX y4yeOHBIX NPEIMETOB U
peabHON KHU3HH TECHO CBSI3aHO KAaK C MATEMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHKE
ynensercss OpMUPOBAHUIO YMEHUS BBIpaXKaTh (POpMylaMH 3aBUCUMOCTH MEXKAY Pa3IMUHbIMU BEIMYMHAMH, UCCIIE0BATh MOyYEeHHbIEC (PYHKIINH,
CTPOUTH UX Ipaduku. Matepuain 3Toi conepkaTeabHON JIMHUY HalleJIeH Ha Pa3BUTHE YMEHHUM U HaBBIKOB, TO3BOJIIOLINX BbIPAXATh 3aBUCUMOCTH



MEXIy BEIMYMHAMU B pa3IMyHONM (QopMe: aHAIUTHUECKOW, rpaduueckoil u cioBecHOM. Ero wusydeHue crnocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3ALUH, UCIIOJIB30BAHUIO AaHATIOTHIA.

ConepxarenbHast nuHM «Havyana maremaTHMyecKoro aHajin3a» IMO3BOJSET CYIECTBEHHO PACIIUPUTh KPYI KaKk MaTEeMAaTHYECKHUX, TaK U
MPUKIIAJHBIX 3324, JOCTYIMHBIX 00yYaroIUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOHUTh IpaUKU CIOXKHBIX (PYHKIHUH, ONPEesaTh UX
HauOOoJIbIIME U HAaMMEHBIIWE 3HAYEHUsS, BBIYMCIATH IUIOMWAAU (GUryp U 0OBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpPEHHMs IpoueccoB. JlaHHas
COJIepKaTeNIbHAs JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUS MAaTEMAaTHYECKHUX MOJIENEH peallbHbIX CUTYyallMi, [MO3BOJISIET HAXOIUTh
Hawlyylllee pelieHUe B NMPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMHUYECKHUX, 3aJayaX. 3JHAKOMCTBO C OCHOBaMH MaT€MaTHYECKOro aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAJIBHO-JIOTUYECKOTO W KPEATHBHOTO MBINUICHUS, (OPMUPOBAHHIO YMEHHI pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M McKyccTBe. OOydaromuecs: y3HaloT O BBIAAIOIIMXCS pe3yJbTaTax, IMOJYyYEeHHBIX B XOJe
pa3BUTHs MaTEMAaTUKU KaK HaAyKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAnYeCKast TMHUS « MHOKECTBA M JIOTHKA» BKIIIOYAET B ce0s DIIEMEHTHI TEOPUH MHOXKECTB M MATEMAaTUYECKOM JIOTUKH.
TeopeTnko-MHOXKECTBEHHBIE MIPECTABICHUS IPOHU3BIBAIOT BECh KYpPC LIKOJIBHOW MaTeMaTUKU M NpelaraloT Hanbosee YHUBEPCAIbHbIN S3BIK,
OOBEIUHSIOMNI BCe pa3fesibl MaTeMaTHUKU M €€ MPHUJIOKEHHWH, OHU CBS3BIBAIOT pa3Hble MAaTEMaTHUECKUE NUCIHUIUIMHBI M MX TPUIOKEHUS B
enuHoe 1enoe. [103ToMy BakHO JaTh BO3MOKHOCTh O0YYarOLIEMYCsi IOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTHKHU U
HCIOJIb30BaTh €0 JJIs BBIPAKEHHUSI CBOMX MBbICIEH. J[pyruM Ba)kHbIM MPU3HAKOM MAaTE€MaTHKU KaK HayKM CJIE€NyeT NMPU3HATH CBONCTBEHHYIO e
CTPOrocTh OOOCHOBAaHMN M CII€ZIOBAaHHE ONPEICIEHHBIM MpaBUIaM IOCTPOCHMS 0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTHYeCKOil
JIOTUKU CHOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIIEHUS 00YyYaromMXcsl, MO3BOJSIET UM CTPOUTH CBOM PACCY)KJIEHHUS HAa OCHOBE JIOTMYECKUX
npaBui, GOpPMUPYET HABBIKM KPUTHUYECKOT'O MBIIIICHHS.

B yueOHOM Kypce «Aunrebpa U Hadajga MaTeMaTHYECKOI0 aHAJINM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO0 MOJEIIMPOBAHUS, KOTOPbIE
MPU3BaHbl CIIOCOOCTBOBATh (DOPMUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH peaslbHbIX CUTyallUd, MCCIEeIOBaHUS ITUX MOJENEeH ¢ MOMOIIbIO
anmapara aareOpbl 1 MaTEMaTUYECKOTO aHalln3a, UHTEPIIPETAMK MOTYYEHHbIX Pe3yJbTaToB. Takue 3aJjaHusl BIUIETEHbI B KaXK/IbIi U3 pa3/ienoB
IIPOrpaMMbl, OCKOJIbKY BECh MaTepHaj y4eOHOro Kypca IIMPOKO MCIOJb3YeTCs Ul pellleHHMs NMPUKIAAHBIX 3a1ad. [lpu pemeHun peaabHBIX
MPaKTUYECKUX 3ajad oOydarolluecss pa3BUBAIOT HAOJIO/AaTENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIb30BATh
aHaJIOTHI0, 000011aTh U KOHKPETU3UPOBATh MpodsieMy. JleaTenbHOCTb 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337a4 OPraHU3yeTcs B
IpolLecce U3y4eHus BceX TeM y4eOHOTo Kypca «Anredpa U Hayajla MaTeMaTHYeCKOro aHallu3ay.

Ha u3yuenue yueGHOro Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO aHajn3a» oTBoAUTCs 272 yaca: B 10 xmacce — 136 yacoB (4 yaca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HE/IEIIO).



COJAEP)KAHUE YYEBHOI'O ITPEMETA
10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Panyonanenele uncna. OOBIKHOBEHHBIE U AECATHYHBIE JPOOHU, IPOLEHTHI, OeCKOHEUHbIe neproanyeckue apodu. [Ipumenenue npobeii u
IIPOLIEHTOB JUIsl PELICHUs TPUKJIAJHBIX 33J]a4 U3 pa3IMuHbIX OTpaciiell 3HaHUN U pealbHOM >KU3HMU.

JleilicTBuTenpHble 4Kcaa. PannoHanbHble M UppalMOHAIbHBIE 4Hciaa. ApUPMETHYECKHE ONepaluH C JACHCTBUTEIbHBIMH YHCIIAMHU.
Monynb AeWCTBUTENBHOIO 4YMcCia U €ro cBoicTBa. [IpuOmmkEHHbIE BBIYMCICHMS, IPaBUJa OKPYIJIEHUS, NMPUKUIKA U OLIEHKA pe3yibTara
BBIYHCIICHUM.

Crenenb c¢ nenbiM nokasatesneM. bunom Herotona. Mcnonb3oBanue noaxosiieid GopMel 3aliucu JeHCTBUTENBHBIX YUCEN ISl peLICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEJIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm ymncna. CoiicTBa jgorapudma. JlecaTHIHbIC U HATypaJIbHBIC JIOTapU(MBIL.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHUCIOBOIO apryMEHTa.

YpaBHeHusI U HepaBEeHCTBA

ToxnecTBa M TOXJECTBEHHBIE MTpeoOpa3oBaHus. YpaBHEHHUE, KOPEHb ypaBHEHUs. PaBHOCUIIbHbBIE YpaBHEHHS M YpaBHEHUS-CIEICTBUS.
HepaseHncTtBo, pelnieHne HepaBeHCTBA.

OCHOBHBIE METOJbl pEIeHHs IeNbIX U APOOHO-PALMOHAIBHBIX YpaBHEHHH M HepaBeHCTB. MHOTrOWIeHbl OT OJHON NepeMEeHHOM.
Jlenenne MHOrou1eHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorounens! ¢ nensiMu koapdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanmonanbHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAllMOHATIbHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUIA.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIIEHUs JIOrapu(MUUECKUX YPAaBHECHHA.

OcHoBHBIE TpUTOHOMETpUUeckue Qopmynbl. IIpeoOpa3zoBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. PerieHue TpUTrOHOMETPUUYECKHX
YpaBHEHUM.

Pemenne cucreM nMHENHBIX ypaBHEHHMI. MaTpuiia cucTeMbl TMHENHBIX ypaBHEHUN. OnpeennTenb MaTpULbl 2X2, ero reOMETPUYECKUM
CMBIC]I U CBOWCTBA, BBIYMCICHHE €r0 3HAu€HUs, NMPUMEHEHHE OIpeAeTuTelNs s pelIeHUs CUCTEMbl JIMHEWHBIX ypaBHeHHH. Pemienue
IIPUKIIAIHBIX 337a4 C IIOMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUH. M cciieqoBaHne MOCTPOEHHON MOJENHN € TIOMOIIBIO MaTPUL] U OIIPEIEIUTEIEH.

[TocTpoeHrne MaremMaTHYECKUMX MOJENEH pealbHOM CHUTYyallud C TMOMOIIBI0 YpaBHEHUW W HEpaBeHCTB. [IpumeHeHHe ypaBHEHUH U
HEPaBEHCTB K PELICHUIO MaTeMAaTHUYECKUX 3a/1a4 U 33jla4y U3 pa3IMyHbIX 00JacTeil HayKH U peanbHOM KU3HU.



DOyHKUUH U rPapuKu

OyHKUs, crnocoObl 3agaHus GyHKIUA. B3aumuo oOparabie ¢yHkumu. Kommosumus dyakumid. I'paduk dyHKIMH. DiIeMeHTapHBIC
npeoOpa3oBaHus rpaguKoOB (HyHKIIHUHA.

OO6nacte onpezeneHuss 1 MHOXkecTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkumu. [IpoMexyTku 3HAKOMOCTOSHCTBA. UETHBIE M HEUYETHBIE
¢ynkuuu. Ilepumoguueckue ¢yHKuuu. IIpoMexyTKu MOHOTOHHOCTH (yHKIMH. MakcUMyMbl U MUHUMYMBI (yHKuu. Haumbonbinee u
HalMEHblIee 3HaUeHUs (PYHKIUHN Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTU4Hasl U IPOOHO-TUHENHHAS PYHKIUU. DIEMEHTApHOE UCCIIE0BAaHUE U TIOCTPOCHUE MX TPA(HKOB.

CreneHHas (QyHKIUS ¢ HaTypaJbHBIM M LieNbIM Hoka3areneM. EE€ cBoiictBa u rpaduk. CpoiicTBa U rpauk KOpHs N-OH CTENEHU Kak
(GyHKIIMM 00paTHOW CTENEHH C HaTypaJIbHBIM I0Ka3aTeeM.

[Toka3zarenbHas u orapudmuyeckas GyHKIMU, UX CBOMCTBA U rpaduku. Vicnonb3oBanue rpagukoB GyHKUNN A7 pelieHUs] ypaBHEHHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apryMeHTa.

@DyHKIMOHATbHBIE 3aBUCUMOCTH B peajibHBIX IIpolieccax U sBIeHusAX. I’ papuku peanbHbIX 3aBUCUMOCTEIA.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs MOCIEN0BaTEIbHOCTEH. MeTo ], MaTeMaTHuecKO MHIyKIIMU. MOHOTOHHBIE U OTPaHUYEHHBIE
MIOCJIEIOBATENBHOCTHU. VICTOpHUS BOSHUKHOBEHHSI MATEMAaTHUECKOTO aHAIN3a KaK aHAJIN3a OECKOHEYHO MaJlbIX.

Apudmernueckass M reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromas reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO
yObIBaroLIeil reoMeTpudeckoil nporpeccuu. JINHENHBIN U SKCIIOHEHIMANBHBIN pocT. Yucno e. @opmyna caoKHbIX npoleHToB. Vcnonb3oBanne
IIPOIPECCUU ISl PELIEHMS] pEAJIbHBIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

HenpepoiBable pyHknnu u ux cBoiicTBa. Touku paspbiBa. AcUMOTOTHI IpadukoB QyHkuuid. CBoiicTBa (YHKIMI HENpPEPHIBHBIX Ha
oTpe3ke. MeTo/1 MHTepBaJIOB AJIs pelleHus] HepaBeHCTB. [I[puMeHeHne cBOMCTB HeNpepbIBHBIX (DYHKIUI /U1 peleHns 3a1au.

[lepBast u BTOpas mnpousBoAHble (QyHKUMHU. OnpeneneHue, TEOMETPUUYECKUH M (PU3NYECKHIl CMBICI NPOU3BOJHOM. YpaBHEHHE
KacaTeJIbHOHN K TpaduKy GyHKIUH.

[Tpou3BoHbIE AeMeHTapHbIX QyHKIMN. [Ipon3BogHAs CyMMBL, TPOU3BEIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIUH.

MHuoxecTBa H JIOTHKA

MHOkeCcTBO, ONepalvd HaJ MHOXXECTBaMU M MX cBoicTBa. /lmarpammsl Oinepa—BenHna. [IpuMeHeHHe TEOpETHKO-MHOXECTBEHHOIO
anmapara JJisl OlMCaHUs PealbHbIX MPOLIECCOB U SIBICHUH, TP PELICHUH 33/1a4 U3 IPYTUX YUE€OHBIX IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, CIE/ICTBHUE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPaBHEHHUS.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Harypanbnbpie u niensie uncna. [IpuMeHeHre MprU3HAKOB AETMMOCTH IEJbIX YHCeN, HauOoapImuil oommii aenmurens (manee — HOJI) u
HanMeHblIee obiee kpatHoe (nanee — HOK), ocraTkoB o moayiio, anroputMa EBkinaa fuist perieHus 3a1ay B LEbIX YHCTax.

KommekcHble yncia. Anredpanyeckasl 1 TPUTOHOMETpUYECKast (POPMBI 3alIUCH KOMILJIEKCHOTO 4Mcia. Apu(MeTHdecKue ornepaunun ¢
KOMILIEKCHBIMU uuciiaMi. V300paskeHre KOMIUIEKCHBIX YMCeNl Ha KOopaumHaTHOH miockoctH. @opmyna Myaspa. Kopau n-oit crenenu us
KOMILIEKCHOTO 4yucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEIT AJIS peIIeHus] PU3NUECKUX U Te€OMETPUUYECKHX 3a/1a4.



YpaBHeHUs M HEpaBEHCTBA

CucreMa ¥ COBOKYIIHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIECTBHS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEHl TPUTOHOMETPUYECKUX YpPaBHEHHMI C MOMOLIbI0 TPUTOHOMETPUYECKOW OKPYXKHOCTU. PellleHue TpUroHOMETpHUYECKHX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PEILIECHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH pPalMOHAIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U JIOTapU(PMHUECKUX
YpaBHEHUU.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHHe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U 3a]1a4 U3 PA3JINYHBIX 00JIacTel HayKu U peajlbHON
JKU3HU, MHTEPIIpETaLys IIOJIy4EHHBIX PE3YJIBTATOB.

DyHKIUHN U TpaPUKH

I'padux xomnosunuu ¢pyHkuuid. ['eomerpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TPaQUKH.

I'paduueckue MeToIbl pelIeHNs] ypaBHEHUH 1 HepaBeHCTB. | paduueckue MeTo bl peleHHs 3a1au ¢ apaMeTpaMu.

Hcnonp3oBanue rpad@ukoB QYHKIMHA 71 UCCIIEOBAHMS MPOIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HMKAIOT IPU pEIICHUU 3aj1ad M3
JPYTruX y4eOHBIX NPEAMETOB U PealbHOM KU3HU.

Hayana maTreMaTH4ecKoro aHajam3a

[TpruMeHeHHe POU3BOAHON K UCCIEI0BaHHUIO (DYHKIIMH HA MOHOTOHHOCTb M SKCTpeMyMbl. HaxoxaeHne Haubonbero 1 HauMEHbIIETo
3HauUEHUI HENPEepbIBHON (PYHKIIMU HA OTPE3KE.

IIpuMeHeHre TPOU3BOAHON MJI HAXOXKACHUS HAWIYYIIEro PEeIIeHUs B IPUKIIAJHBIX 3aa4ax, Uil ONPENEIeHUs CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 POPMYIION UK TpadhUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO THepBooOpa3HbIX. IlepBooOpa3zHbie »snemeHTapHbIX (QyHKuui. IIpaBuna HaxoxIeHUs
epBOOOPa3HBIX.

Wuterpan. ['eomerpuueckuii cMbIci nHTErpaia. Beruucienue onpenaenéHHoro uurerpana no ¢popmyne Hetotona-Jleiitbnuna.

[TpuMeHeHne MHTETpaa A HAXOXKACHUS IUToLa el MIoCcKuX GUryp u 00bEMOB reOMETPUIECKUX TEJ.

[Tpumepsr pemenuit auddepeHunanbHbIX ypaBHEHUH. MaremaTtnyeckoe MOJIEIMpPOBaHUE peaJbHBIX IPOLECCOB C IMOMOUIBIO
muddepeHIraIbHbIX YpaBHEHUH.
JesiTeIbHOCTD YYUTENS € y4eTOM padodeil MporpaMMbl BOCIIUTAHUSA:
VYcTaHoBIIeHHE JOBEPUTEIIBHBIX OTHOIIEHUH € 00YJaIOIIMMHUCS, CITIOCOOCTBYIOUINX MTO3UTUBHOMY BOCIIPUSATHIO 00YJaIOIIMMUCS TpeOOBaHUHN
IpOChO yUUTENs, IPUBJICUEHHIO UX BHUMAHUA K 00CyKJaeMOi Ha ypoke HH(GOPMaIMY, aKTUBH3ALUH UX T03HABATENIbHOM IeATEIbHOCTH;
noOyxaeHNe 00yJaroIuXcsl coOM0JaTh Ha ypoKe OOIIEPUHATHIE HOPMBI [TOBEAEHHS], TIPaBUiIa OOIEHUS CO CTAPIIUMHU U CBEPCTHUKAMU, IPUHIIUIIBI
yueOHOH JUCHUIIMHBI M CaMOOPraHU3aluy; IPUBJIEYEHNE BHUMaHHs 00yJaloUXcsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax SBJICHUI,
opraHu3aiys ux paboTsl ¢ OIy4aeMOoil Ha ypOKe COLMaIbHO 3HAUMMOM HH(OpMaLUel; BKIIOYEHHE B YPOK UIPOBBIX MPOLEAYP C LEIbIO
HOJIepKaHMsl MOTUBALMK 00yJaroIUXcsl K NOTy4YE€HUIO 3HAHUHN, HAJIaXXMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX OTHOILICHUH B KJIacce.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMS YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHET'O OBILIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIMHU OOYYAIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHICKOTO OOIEeCTBa,
MPEJICTaBICHUE O MaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHHPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHM, HPOLEAYp Tpa)JaHCKOro oOliecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aMMOICHCTBOBATH C COIIMAIHLHBIMI HHCTUTYTaMHU B COOTBETCTBHH C MX (PYHKUIUSMHU U Ha3HAUCHHEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUICKON T'pakJaHCKON HAEHTUYHOCTH, YBAKEHUS K IMPOILIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUHUCKMX MATEMAaTMKOB M POCCUMCKOM MaTeMaTH4eCKOM IIKOJIbI, MCIOJIb30BaHUE 3THUX
JOCTIDKEHUH B IPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME JyXOBHBIX LEHHOCTEH POCCHUHCKOro Hapoaa, CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO IIOBEICHUS,
CBSI3aHHOTO C TMPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUW HAyKU U JIeATEeNIbHOCTHIO YYEHOT0, OCO3HAHHE JMYHOIO BKJIAa/la B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY MATEMaTUYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3aau, pEelIeHUH, pacCyKIeHUH,
BOCITPUUMYMBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax 3JJ0pPOBOTO U O€3011acCHOTr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MHUTaHUE, cOATaHCUPOBAHHBIA PEXKUM 3aHATUN M OTAbIXA, PEryisipHas (pu3nyeckas akTUBHOCTbD),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOM J€SITEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYJy, OCO3HaAHHE LIEHHOCTH TPYAOIIO0Us, HHTEPEC K Pa3IuYHbIM cepam npodeccHoHaNbHON NesTeTbHOCTH, CBI3aHHBIM
C MaTeMaTUKOM W e€ MPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuu M peaau30BHIBATb COOCTBEHHBIE
’KMU3HEHHbIEC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTH4YECKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHM KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HAIlpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh IKOJIOTUYECKON KYIbTYphl, TOHUMAHHE BIMSAHUS COLMATBHO-3KOHOMUYECKUX MPOIIECCOB Ha COCTOSHUE IPUPOIHOM
U COLIMANILHOM cpefbl, 0OCO3HAHUE TJI00ATBbHOTO XapaKTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTallMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUMN
JUTSL pelIeHHsI 3a7]a4 B 00JIaCTH OKPYXKAIOIIeH Cpefibl, TUIAHUPOBAHUE TOCTYIKOB M OIICHKH WX BO3MOKHBIX IMOCIIEIACTBUI IS OKPYXKAIOIICH
Cpenpbl;

8) neHHOCTH HAYYHOI0 O3HAHMA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTUSI HAayKd W OOLIECTBEHHOW IPAKTHKH,
NOHUMaHKHE MaTeMaTHYECKOM HayKH Kak cepbl 4eI0BEYECKOHN AEATENbHOCTH, 3TAOB €€ pa3BUTUS M 3HAUUMOCTH Ul Pa3BUTHUS LUBUIIN3ALIUY,
OBJIQJICHHUE SA3BIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KYJbTYPOH KAK CPEICTBOM IIO3HAHHUS MHpPA, TOTOBHOCTH OCYILECTBIJIATH IPOEKTHYIO U
HCCIIEI0BATEIILCKYIO ACATEIbHOCTh HHAMBUAYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jjornyeckue aecTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSTUN, OTHOIICHUNA MEXAYy HOHSTUSMU,
(GbOopMyIMPOBATH ONPEACICHUS IMOHSATHH, yCTaHABINBATH CYIICCTBEHHBIN MPU3HAK KiIacCH(DHUKAIMI, OCHOBAHUS ISl 0000IIEHUS H CPABHCHUS,
KPUTEPUU IPOBOJUMOTO aHAIM3A;

BOCIIPUHUMATE, (OPMYIUPOBATH U MIPEOOPA30BHIBATH CYXKIACHHS: YTBEPAUTEIbHBIC U OTPUIATEIILHBIC, SAMHIUYHBIC, YACTHBIC M OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TMPOTUBOpPEYHS B (akTax, JAaHHBIX, HAOTIOJACHUSX M YTBEPKICHUSX,
npeasiaraTb KpUTEPUH JJIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUUI;

JienaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOANUTH CAMOCTOSTEIHHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKACHHUM (MIPsIMbIE U OT MPOTUBHOTO), BEICTpaNBaTh apryMEHTAIHUIO,
MPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpaTh CIOCO0 perieHust yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIEHUs, BEIOUpaTh Hanboiee MoAXOASIIUN ¢ yuEToM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHe 1eHCTBUA:

WCIIOJIH30BaTh BOMPOCHI KaK HMCCIIECNOBATEIBCKUM WHCTPYMEHT TMO3HaHUSA, (OPMYIUPOBATH BOIPOCH], (PUKCUPYIONIME MPOTHBOpPEUHUE,
npo0iieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIICIOBAHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, SIBICHHUS, TPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXITY O0BEKTaMU, SIBJICHUSIMHU, TTPOIIECCAMU;

CaMOCTOSITENNbHO (OPMYITUPOBaTH OOOOIIEHUS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO HAONIOIEHUs, MCCIEAOBAaHUS, OIICHUBAThH
JIOCTOBEPHOCTH TTOJTYYCHHBIX PE3YJIbTATOB, BEIBOJOB M 0000IIECHHUIA;

MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

BBISBIISTH Ie(DUIMTHI HH(OPMAIIUHU, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HAa BOMIPOC U JIJIS PEIICHHs 3a/1a4H;

BbIOHMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALIHIO
pa3IMYHBIX BUJOB U (DOPM IIPEICTABICHHUS,

CTPYKTYpUPOBaTh MH(OPMALIHIO, TPEICTABIATH €€ B pa3IMUHBIX opMax, WLTIOCTPUPOBAThH TpadudecKH;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHuKkaTHBHBIE YHHBepcaJIbHbIe YueOHbIe qeliCTBUSs

Oo0wmenne:

BOCIIPUHUMATL U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMMU U LCIIAMU 06H_[€HI/I$I, sSICHO, TOYHO, 'PAaMOTHO BbIPpAXKXAaTb CBOIO
TOYKY 3pEHHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, AaBaTh IIOSICHEHUS 110 XOAY PELIEHUS 3aa4l, KOMMEHTUPOBATh MIOJIYyYCHHBIN PE3yibTarT;

B XO0Jl¢ OOCYXKZEHHUs 3a/laBaTh BOMIPOCH MO CYIIECTBY OOCYXKIAaeMON TeMbl, MPOOJIEMBI, pelIaeMOi 3aJaud, BBICKAa3bIBaTh WJCH,
HAalleJICHHbIE Ha MOMCK PELICHMS, COIOCTAaBJIATh CBOM CYXICHMS C CYKICHMSAMHU JPYI'MX YYAaCTHMKOB AMAiOra, OOHAapyXHBaTh pa3ivyue U
CXO/ICTBO IMO3UIIHIA, B KOPPEKTHOH (hopme PopMyITnpoBaTh pa3HOIIIACHS, CBOU BO3PAKCHHUS;

IPEICTABIATh PE3yIbTaThl PEIIEHUS 3a1a4M, SKCIEPUMEHTa, UCCIEI0BaHUs, IPOEKTA, CAMOCTOATEIBHO BBIOMPATh (OPMAT BBICTYIUICHUS
¢ Y4€TOM 3aJa4 MPEe3EeHTALMN U OCOOEHHOCTEN ay IMTOPUH.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUJIaH, AJITOPUTM pELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO peHIeHHs] C y4ETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(POPMAIIHIH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HABbIKAMU TMO3HABATELHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX IEHCTBUN U MBICIUTEIbHBIX MPOIECCOB, UX PE3yIbTATOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIecca M Pe3yJIbTaTa PelIeHIs] MaTeMaTHYeCKOM 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTH MPH PEUICHUH 3a7aud, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENHCTB, JaHHBIX, HAUJACHHBIX OIMUOOK, BBIIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pe3ylbTaTa I€Md U YCIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHHS WU HEJAOCTHIKEHUS pPe3yIbTaToOB
JeSITeIbHOCTH, HaXOUTh OMIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIAUBUAYAIbHOM pabOThl IPU PELICHUHM Yy4eOHBIX 3a]ad, MPUHHUMATh LIEb
COBMECTHOHM JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOH paboThl, pacmpenensTh BUABI pabOT, JOTOBapUBATHCS, 00CYXKIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXKAeHHS, OOMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE), BHITIOTHSATH CBOIO YaCTh
paboThl M KOOPAWHUPOBATH CBOM JCHCTBHS C APYTUMHU UYJEHAMH KOMaHbl, OLIEHUBATh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 10 kJjacce oOy4aromuics IMOTYYUT CICAYIOIIME MPEIMETHBIE PE3yJIbTaThl MO OTIACIBHBIM TeMaM paboueit
porpaMMbl Y4eOHOTO Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHATH3a:

Yucia 1 BBIYUCICHUSA:

CBOGOI[HO OIICpHUPOBATh MOHATUAMU: PATUOHAIILHOC YHCJIO, 66CKOH€‘IH8.§I nepuoanvcCKas I[pOGI:, IMPOLCHTLI, UppalUOHAIIBHOC YHUCIIO,
MHO’KECTBA PallMOHAJIbHBIX U AEUCTBUTEIBHBIX YUCEI, MOIYJb AEHCTBUTEIBLHOTO YUCIIA;



OPUMEHSATH JpoOU U MPOLEHTHI [T PEIICHUS MPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciei 3HaHUH U pealbHOM KU3HH,

HIPUMEHSATH NPUOINKEHHBIE BEIYMCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKY U OLEHKY Pe3y/bTaTa BbIYUCICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIIEHb C LIEJIBIM ITOKA3aTeNIeM, HCIIOIB30BaTh MOAXOSIIYI0 (OPMY 3aIIMCH JEHCTBUTEIBHBIX YUCEI
JUI PEeLIeHUs NIPAaKTUYECKUX 3a/1a4 U IPEeACTaBICHUS I1aHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: JIOTapH(PM YHCIIa, AECATUYHBIE U HATypaJlbHBIC JIOTapU (MBI,

CBOOOJIHO ONEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC YMCIIOBOTO APT'yMEHTa;

OIIepUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHNs M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUSMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCWIbHbIE YpPAaBHEHUS M YpaBHEHUs-CIIEICTBUS,
PaBHOCHJIbHBIE HEPABEHCTBA;

IPUMEHSTh Pa3jIMYHbIE METO/bl PEUICHHs] PAllMOHAJIBHBIX U JAPOOHO-pallMOHAIBHBIX YpaBHEHUH, MPUMEHATh METOJ UHTEPBAIOB IS
peLlIeHNs HEPaBEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHI: MHOTOWIEH OT OJHOW NMEePeMEHHOW, MHOTOWIEH C LEJIBIMU KO PHUIIMEHTaMH, KOPHH MHOTOYJICHA,
IIPUMEHATH JEJIEHNE MHOIOWIEHAa Ha MHOTOWIEH € OCTaTKOM, TeopeMy be3y u reopeMy Buera i pemenus 3anay;

CBOOOJHO ONEpPUPOBATh MOHITUSIMU: CHCTEMA JIMHEHHBIX ypaBHEHUH, MAaTpHUIla, ONPEIEIUTENb MAaTPULBl 2 X 2 U €ro reoMeTpUuYecKuit
CMBICJI, MCIIOJIb30BaTh CBOWCTBA OMNPENENINTENS 2 X 2 I BBIYMCIEHUS €r0 3HAYCHMsI, IPUMEHSITHh ONPENCIUTENN IJI1 PELIECHUS CUCTEMBI
JUHENHBIX ypaBHEHUHN, MOJIEIMPOBATh PealIbHbIE CUTYallUU C TIOMOIIbIO CUCTEMBI JINHEWHBIX YPaBHEHUM, UCCIIEI0BAaTh MOCTPOCHHBIE MOJEIN
C TIOMOILBIO MATPUL] U ONPEAEIINTENEH, UHTEPIIPETUPOBATH ITOITYYEHHBIN PE3yNIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU ISl MpeoOpa30oBaHUsl BhIPaXKEHU;

BBITOJIHATH NPE0Opa30BaHMsI YMCIOBBIX BEIPAXKEHUH, COepKAIUX CTETIEHHU C PALlMOHAIBHBIM ITOKa3aTeleM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i MpeoOpa3oBaHUsl JOTapu(PMUUECKUX BbIPAXKEHHUI;

CBOOOJTHO ONEPUPOBATh MOHATHUSAMH: UpPpalMOHAJbHBIC, TMOKa3aTelbHble M JIOTapu(pMUUYECKHe YpPaBHEHUS, HAXOJUTh UX PEIICHUs C
MOMOIIbIO0 PABHOCUJIBHBIX MIEPEXO0/I0B I OCYIIECTBIISISI IPOBEPKY KOPHEN;

IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYJIBI I TPpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJIHO ONEpPHPOBATh MOHATHUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, MPUMEHATh HEoO0XoauMble (OPMYIbI JJsl PElIeHUs OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKHUX ypaBHEHUM;

MOJICIUPOBATh pPEAlbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3ajauH,
HCCJIEIOBATh MOCTPOSHHbIE MOJIENIN C UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJIHO OIEPUPOBATHh MOHATHUAMH: (DYHKIIHS, CITOCOOBI 3aaHus (PYHKIIMH, B3aUMHO OOpaTHbIC (YHKIIMH, KOMITO3HMIHS (DYHKITHH,
rpaduk GyHKINH, BBIIOTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (QyHKITHIA;

CBOOOJHO OINEpPUPOBATH MOHATHAMU: OONACTh ONPEACNCHHs W MHOXKECTBO 3HAYEHUH (QYHKUUHU, HYIM (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA;



CBOOOJHO OMEPHPOBATH MOHATHAMU: YETHBIC M HEYETHBIC (DYHKIMU, epUouIecKie QYHKINH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH,
MaKCHMYyMbl U MUHUMYMBbI (DYHKIIMH, HAaHOOJIbIlIee 1 HAUMEHblIIee 3HaueHne GyHKIIMN Ha IPOMEKYTKE;

CBOOOJHO OMNEPHPOBATH MOHITHSIMH: CTETICHHAs (YHKIUS C HATYpaJbHBIM W IIETBIM TOKa3aTelieM, rpaduk crerneHHOW (YHKIMH C
HATYpaJIbHBIM U LIEJIbIM MTOKa3aTesneM, rpaduk KopHs N-0if cTeneHu Kak GyHKIUU 0OpaTHOI CTENEHHU C HaTypalbHbIM IIOKa3aTeIIeM;

OTepUPOBATh TOHATHSIMH: JIMHEHHAs, KBaJpaTU4YHAS WU JPOOHO-TMHEWHAs (DYHKIWU, BBHIMOIHATH SJIEMEHTAPHOE HCCIICIOBAHUE H
MOCTPOCHUE UX IPa(UKOB;

CBOOOHO OMEPUPOBATH MOHITHIMHU: TIOKa3aTelbHas U JIorapudMudeckas QyHKIIUU, KX CBOMCTBA U rpapuKu, HCIIONIB30BATh UX TpadUKU
JUISl peLLICHUs] YPABHEHUM;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: TPUTOHOMETPHYECKAS OKPYKHOCTH, OINPEACICHHE TPUTOHOMETPUUYCCKUX (PYHKIMA YHUCIOBOTO
apryMeHTa;

UCIIOJIb30BaTh Tpaduku PYHKIMIA TSI HCCIICIOBAHUS MTPOIECCOB U 3aBUCHMOCTEH TMPU PEIICHUH 3a7a4 U3 IPYTUX YUSOHBIX MPEAMETOB U
peasibHOM JKU3HH, BBIpaXaTh (POpMyIaMH 3aBUCIMOCTH MEX]y BETMUHMHAMU;

Hauyana matemaTnuyeckoro aHajamn3sa:

CBOOOZHO OMEpUpOBATh MOHATUAMHU: apudmeThdyeckas U reoMeTpuyecKas mporpeccus, OECKOHEYHO YOBIBaroIasi reoMeTphYecKast
MIPOTPECCHsl, IMHEHHBIA U SKCIIOHCHITUAIBHBIN POCT, (POPMYJIa CI0OXKHBIX TPOIICHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCII0JIB30BaTh MPOTPECCUU AJIs PEIICHUS PeAJIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJIHO OTEPUPOBATH MOHATHUAMH: TOCIEIOBATEIHHOCTD, CIIOCOOBI 3a/IaHMs TIOCIEIOBATEILHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE
MOCIIEA0BATEIHLHOCTH, IOHUMATh OCHOBBI 3aPOKICHHUS MaTEeMaTHYECKOTO aHaIi3a Kak aHain3a 0ECKOHEYHO MallbIX;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: HENPEPBIBHbIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka QyHKIMHU, ACUMITOTHI rpaduka GyHKIHHY;

CBOOOJHO OMEpUPOBATh MOHATHEM: (DYHKIIMS, HEMpephIBHAS HA OTPE3Ke, MPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMHA AT pelieHus
3a/1ay;

CBOOOIHO OTIEpUPOBATH MOHATUSMU: TIEPBasi U BTOpast MPOU3BOIHbIE (PYHKIIMH, KacaTelbHas K rpaduKy QyHKINU;

BBIYHCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO W KOMITO3UIIMHM JBYX (YHKIHMM, 3HATh MPOU3BOJHBIC AIEMEHTAPHBIX
dyHKIHMI;

HCITOJIH30BaTh TEOMETPUUECKUA U (PU3UUECKHUIA CMBICI MPOU3BOIHOM JJIs PEIICHUS 3a/1ad.

MHo:xecTBa M JIOTHKA:

CBOOOIHO OMEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMHU;

HCIIOJTH30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT JUisl ONUCAaHUs peajbHbIX MPOIECCOB W SIBIICHUN, MPU PEUICHUHU 3a7ad U3 JIPYTUX
yu4eOHBIX TPEIMETOB;

CBOOOJIHO OMEpUPOBATH TMOHSATHUSAMH: OIpPEICICHHE, TeopeMa, YpaBHEHHE-CIEACTBUE, CBOWCTBO MaTEMaTHYECKOro OOBEKTa,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy oOyuenus B 11 kJjacce oOy4aromuics IMOJTYYUT CICAYIOIIME MPEIMETHBIE PE3yJIbTaThl MO OTIACIBHBIM TemaM paboueit
porpaMMbl Y4eOHOTO Kypca «Anredpa u Hadajga MaTeMaTHIeCKOTO aHATH3ay:

Yucia 1 BBIYUCICHUSA:

CBOOOIHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBLHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATYPAIBHBIX U IIENIBIX YHCET, UCIIOJIb30BaTh MPU3HAKU
nenumoct nenbix ynucen, HOJ[ u HOK HatypanbHBIX yncen A1l pelieHus 3aa4d, IpUMEHATh aAlropuT™ EBKiun1a;



CBOOOJTHO OMEpPHPOBATh MOHATUEM OCTATKa IO MOJIYJIO, 3alHMCHIBATh HATypajbHBIE YMCIIAa B PA3JIMYHBIX MO3MIMOHHBIX CHCTEMax
CUMCIICHUS;

CBOOOJTHO OTNEPHPOBATH MOHATHSIMU: KOMIUICKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEICTABISATh KOMIUIEKCHBIE YHCIA B
areOpanyeckol M TPUTOHOMETPUYECKOH (opMe, BBINONHATH apU(pPMETHUEeCKUue Oonepalud ¢ HUMHU U H300pakaTh HAa KOOPIMHATHOU
IIJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OINEPHUPOBATH MOHATHAMHU: HPPALMOHATbHbIC, TIOKAa3aTelbHbIe U JIOrapu(MUUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHS C
IIOMOUIbIO PABHOCUIIBHBIX IIEPEXONIOB;

OCYILIECTBIISATH OTOOP KOPHEN IIPU PEILIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJTHO ONEpUpPOBaTh HMOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, NMPUMEHATh HEOOXOAMMBIE (GOPMYJIbI AJIS PELIEHUS OCHOBHBIX
THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEpHUPOBaTh MOHATUSAMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHHH U HEPaBEHCTB, PAaBHOCHUJIbHBIE CHUCTEMBI M CHCTEMBI-
CIIEZICTBUS, HAXOAWTh PEIICHHS CHCTEMBbl W COBOKYITHOCTEH pPalMOHANBHBIX, WPPAIMOHAIBHBIX, IMOKA3aTENbHBIX W JOTapHU(PMHUECKUX
YPaBHEHUI U HEPABEHCTB;

pemaTh panuoHaJIbHBIE, UPPANMOHAIBHBIC, TOKa3aTelbHbIe, JIorapu()MUIECKUe W TPUTOHOMETPUYECKHUE YpaBHEHHS W HEPAaBEHCTBA,
coJiepaKalie MOLYJIM U ITapaMeTphl;

IPUMEHSTH rpapuuecKkrue METObI Ui PEIICHUs] ypaBHEHUIN 1 HEPABEHCTB, a TAKXKeE 3a/a4 C MapaMeTpaMu;

MOJIEIUPOBATh peajibHble CUTYallMU Ha S3bIKE aureOphl, COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO
3a/1a4M, UCCIIEeI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM arrapaTa aareOpbl, MHTEpIPETUPOBATh MOJYUYEHHBIN pe3yIbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TpapuKy KOMIO3UIMH (PYHKLINN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIE0BAaHUs U CBOMCTB KOMIIO3UIIUH IBYX (DYHKIIMIA;

CTPOUTH TeoMeTpHueckre 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHUS U UCCIIeIOBaHUS PEaTbHbIX MPOILIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (PYHKIIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HENPEepHIBHON Ha OTPE3KE;

WCIIOJIB30BaTh MPOW3BOJHYIO I HAXOXKJICHHs HAWIydllero pEeleHUs B NPHUKIAJHBIX, B TOM YHCIIE COLMAIBHO-3KOHOMHYECKHX,
3ajaydax, JAJIs ONpeesIeHUs] CKOPOCTH U YCKOPEHHs Mpoliecca, 3a1aHHOro (hopMyIIol MK TpapuKoM;

CBOOOJHO ONEpPUPOBATH MOHITUIMHU: NEPBOOOPa3Hasi, ONPEACIEHHBIN UHTErpai, HaXOIUTh epBOOOpa3HbIE 3JIEMEHTAPHBIX QYHKIUI U
BBIYUCIIATH MHTErpall o ¢popmyne Helorona-Jleitbuuna;

HAaXOJUTh MJIOUIAU JIOCKUX (PUTYp U 0OOBEMBI TN € TOMOIIBIO HHTErpaa;

UMETb MPECTaBICHUE O MAaTEeMaTHUYECKOM MOJICIIMPOBAHUH Ha TIpUMEpE COCTaBICHUS AU(PepeHINaTbHBIX YPaBHEHUH;

pelaTth NPUKIAJHBIE 33aud, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKOrOo M (PU3MUECKOro XapakTepa, CpPeACTBAMH MaTeMaTH4ECKOro
aHanau3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM K n dueKkTpoHHbIE (LM (POBbLIE)

n/n NMPOrpaMmblI Bcero p;)ﬁHOTpr(;HbHHe p;g::::quKHe o0pa3oBaTe/ibHbIE PeCypChl
MHO0X€eCTBO 1eHCTBUTEIbHBIX YUCEIL.
MHuorousnensl. PaliionansHble ypaBHEHUS U o4 1 bubmmoreka [JOK
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX https://m.edso0.ru/1568aba3
YpaBHEHUN
Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 bubmmorexa [JOK
LEJIBIM [TOKa3aTeJIeM https://m.edsoo.ru/1568aba3
ApudmeTrndeckuii KOpeHb N-Oi CTETICHH. 15 1 bubnnorexa [JOK
WppannoHanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
[Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 1 bubmmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/1568aba3
Jlorapudmuueckas GyHKIHS. 18 1 bubmuoteka [IOK
Jlorapugmuueckue ypaBHEHHUs https://m.edsoo.ru/1568aba3
TpuronomeTpruyeckue BeIpaXKeHUS U 29 1 bubmuoteka [IOK
YPaBHEHHUSA https://m.eds00.ru/1568aba3
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1 bubmnorexa [JOK

https://m.edso00.ru/1568aba3
bubnunorexa LIOK

HenpepoiBabie ¢pyakimu. [Ipon3soanas 20 1 https://m.edsoo.ru/1568aba3
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 2 bubnunorexa LIOK
3HaHUHU https://m.edsoo.ru/1568aba3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3aesioB U TeM K I DJieKTpoHHbIE (I (PPOBBIE)
/ OHTPOJILHBIE paKTHYeCKHe 6
n/n NPOrpamMmbl Bcero paGoThI paGoTh! o0pa3oBaTe/bHbIE Pecypchl
1 HccnenoBanue GpyHKIMIA ¢ TOMOIIBIO 22 1 bubnnoreka [HOK
MPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
2 Iepsoodpasuas u mirerpan 12 1 https://m.edsoo.ru/f11c4afd
I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. bubnuoreka [IOK
3 14 1 :
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 HppannonanbHbie, MoKa3aTeIbHbIE U o4 1 bubnuorexa [JOK
norapuMUYECKHe HEPABCHCTBA https://m.edsoo.ru/fl1c4afd
bu6mmoreka [IOK
> Kommnuekerbie urca 10 . https://m.edsoo.ru/f11c4afd
bu6nmoreka [JOK
6 HarypaikHple 1 nexsie wucia 10 1 https://m.edsoo.ru/f11c4afd
;| S o | 1 o LOK
. P https://m.edsoo.ru/f11c4afd
YpaBHEHUU
bu6mmoreka [IOK
8 3anauu ¢ napaveTpami 16 1 https://m.edsoo.ru/f11c4afd
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIHS 16 5 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

TemaTH4ueckoe IJIAHUPOBAHUE, B TOM YHUCJIE€ C YyUYE€TOM paﬁoqeﬁ nporpaMmbl BOCIIUTAHMA € YKasaHUEM

KOJIMYECTBA YaCOB, OTBOJUMbIX HAa OCBOEHHE KaKI0H TeMbl. 10 kiaace
Ne | Tema ypoka ¢ yuerom padoueii nporpammsl Bocnutanust | Koa-Bo Jlara
n/m 4acos, XapaKkTepucTHKA OCHOBHBIX BH/I0B
OTBOAMMBIX yueOHOM JesiTeJIbHOCTH F—— dakt
HA U3yYeHHe
TeMbl/
pasaeJa
MHO0KeCTBO IeiiCTBUTEJILHBIX Ynces. MHOTOYWIeHbI. 24 2
PanuonanbHbie ypaBHeHUs U HepaBeHcTBA. CHCTEMbI
JINHEHHBbIX YPABHEHH
1 MHO0€eCTBO, ONEepaIIy HAJl MHOKECTBAMH M UX CBOMCTBA 1 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
2 | [luarpammel Ditnepa - Benna 1 anmapar JiJIsl OMCaHUs X0J1a PEeIeHUs
3 | IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOTO afmapara s 1 MaTeMaTUYeCKHX 3a/1a4, a TAKKE peabHbIX
penieHus 3ana4y MIPOLIECCOB U SBJICHUM.
4 Panmonannuele urciaa. OOBIKHOBEHHBIE H ASCITUYHBIE 1 OneprpoBaTh NOHATHSAMH: PAMOHAIBHOE
npo6u. [Iponientsl. beckoHneuHbie mepuoandecKue 1poou YHCII0, OECKOHEYHAs! IIEPUOANYECKas IPOOB,
5 | Pemenue 3aganmuii no teme: <<ParmoHanbHbIE YHCTA. 1 HNPOLCHTHL; UPPAMOHAIBHOC U
OOBIKHOBEHHBIE U AECATUYHBIE APOOU, TPOLIEHTHI, ACUCTBUTEIIBHOC YHUCIIO; MOAYIIb
OecKOHEeUHbIe MIEPUOJNYECKUE ﬂpo6p{» }leﬁCTBI/ITeJ'II)HOFO quciia, UCII0JIb30BaTh 3THU
6 | [Ipumenenue npoOeit U MPOIIEHTOB JIJIS PEIICHHS 1 TIOHSATHS IPY MPOBEICHUH PACCYKICHUH I
TIPUKJIAHEIX 3371249 JIOKa3aTeNIbCTB, MPUMEHSTH IPOOH U
7 | Ilpumenenne 1po0eil U MPOLEHTOB ISl PEIIEHUS 1 TPOLCHTBI [T pOIICHIS MIPUKJIAAHBIX 33/
IPUKJIAIHBIX 372U W3 pa3INYHbIX OTpaciiell 3HAaHUI U peaTbHOI
8 | JlelicTBUTENbHBIC UKCNa. PalMoHaIbHBIE U HPPALMOHATLHEIE 1 KU3HU.
— Hcnonp3oBath NpUOIMKEHHBIE
9 | Apudmernyeckue onepanuu ¢ AHCTBUTEIHLHBIMU YHCIAMHU 1 BBIMHCIICHIA, IIpaBHild OKPYTJICHHA,
10 | Monynb 1eHCTBUTEIIBHOTO YUCIIA M €T0 CBOMCTBA 1 TPUKHAKY 1 OUCHKY pesyJIbTaTa
11 | IlpubnmxEHHBIC BEIYUCICHHS, IPABUIIA OKPYTIICHUS. 1 BOIHCIICHHH.
IIpukuaka v olieHKa pe3yJibTaTa BHIYMCICHUM TIpUMEHSTE pasMIHbIC METO/ILI PELICHH
12 | OcHOBHBIE METO/IBI PEIIECHUS LETBIX U APOOHO- 1 PAIMOHATLHEIX H IPOOHO-PALHOHATLHEIX




paloHaIbHBIX YPaBHEHHM

ypaBHeHHfI; a TakK XK€ MECTOQ MHTCPBAJIOB

13 | OcHOBHBIE METO/IBI PEIICHHS LIEIBIX U IPOOHO- 1 JUIsl pEIIEHNs] HEPABEHCTB.
paLMOHAJILHBIX HEPABEHCTB OnepupoBaTh NOHATUAMH: MHOTOUWIEH OT

14 | CraproBas nuarHoctudeckas pabora 1 OJIHOi1 TIEPEMEHHOM, €r0 KOPHH; TPUMCHSITH

15 | MHoro4ieHbl OT OJHOU NIepeMeHHOH. /{eeHne MHOTOWIeHA 1 JCJIEHNE MHOIOWICHA HA MHOT'OWICH C
Ha MHOTOWIEH C ocTaTKOM. Teopema besy ocraTkoM, TeopeMy besy u teopemy Buera

16 | Muorounens! ¢ nensiMu koddduiuenramu. Teopema Buera 1 AL peCHMA 3a7at.

17 | Pemenue cucTeM JMHERHBIX YPABHEHUM 1 OneprPOBaTI’ TOHATHAMH. CHCTEMA

18 | Marpuna cucTeMbl JIMHEHHBIX ypaBHEHHI 1 JIMHCHHBIX ypaBHCHUH, MaTpula,

BII. Jlens 3auumol ocu80mHvix ONpEACTATEIB MaTIBHHH'

19 | Marpuia CuCTeMbl JIMHEWHBIX yPaBHEHUH. 1 Vcnionb30Bath CBOHCTBA ONpPEAETUTENs 2X2
Onpenenurenb MaTpuLbl 2X2, €ro TeOMETPUUYECKUN AUTA BEIMHCIICHIA €10 SHAYCHHA, IIPUMCHATE
CMBICJI U CBOMCTBA; BEIYMCIICHUE €T0 3HAYCHUS ONpCACTHTC/IH JULA pOLICHUS CHCTCMBI

= JMHEWHBIX YpaBHEHUH.
20 | OnpenenuTenb MaTPULBI 2X2, €TO0 TEOMETPHUSCKUI 1
. . MonenupoBaTh peajabHble CUTYaIUH C
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €0 3HAYCHUs . .
MOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUH,
21 | IlpuMeHeHHE OTIPEASIUTENS ISl PEIICHUS CHCTEMBI 1
. . UCCIIEI0BaTh MOCTPOEHHBIE MOJIEH C
JUHENWHBIX YpaBHEHUH .
MIOMOIIIBIO0 MATPHI] U OTIPEIEIIUTENEH,

22 | Pemenue MpuUKIAIHBIX 337a4 C TOMOIIBIO CUCTEMBI 1 .

. . MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT
JUHENWHBIX YpaBHEHUN

23 | Pemenue npuKIaaHBIX 32/1a9 ¢ TOMOIIBIO CUCTEMBI 1
JIMHEUHBIX YPABHEHUN

24 | Konmponvnas paboma: ""Payuonanvnsie ypasnenus 1
u nepagencmea. Cucmemul 1UHeHbIX ypasHenuu"’
®ynkuuu ¥ rpadpuxn. CtenenHast GyHKOus ¢ meabiM 12
nokasareJiem - 12 yacos

25 | @ynkuus. CnocoOsl 3a1anus GyHkuuu. BzaumHuo obpatHble 1 OnepupoBaTh NOHATUAMU: (DYHKIIHSI, CIIOCO
dbyukun. Komnosunus GyHkimii. Obl 3a71aHKs PYHKIINK; B3aUMHO OOpaTHbIE

26 | I'padux GyHKIIMU. DIeMeHTapHbIe TpeoOpa3oBaHuUs 1 ¢byHKIMH, KOMIIO3UIUA QYHKIUH, Tpaduk
rpagukoB QyHKITHI byHKIIMH, 00J1aCTh ONpeIeTeHUs U

27 | ObnacTp ornpeneneHuss © MHOXKECTBO 3HAUCHUH (PyHKIHH. 1 MHOYECTBO 3HAYEHUH (DYHKIMK, HYIIU
Hym dyskiuu. [TpoMexxyTku 3HAKOMTOCTOSTHCTBA GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTRA,

28 | Yérnpie u HeuéTHBIC QyHKIMH. [lepuogndeckue GyHKIINH. 1 JIMHEHHasl, KBajpaTHiHasi, ApOOHO-IMHEHHas

[TpomMexyTKH MOHOTOHHOCTH (DYHKITHH.

U cTeneHHas (pyHKIuu.




29 | MakcumyMmbl 1 MUHUMYMBI QyHKIIMHA. HanGoibiee u 1 BrITIOTHATE 2JIeMEHTapHbIE
HauMEHbIIIee 3HaYeHNE (PYHKIIMU HA IIPOMEKYTKE npeoOpazoBanus rpadukoB GyHKIIUN.
30 | Jluneitnas, kBagpaTuuHas M JIpOOHO-IHHENHHas QYHKIUU 1 3HATh U yMETh JOKa3bIBaTh YETHOCTD WK
31 | DneMeHTapHOE HICCIEAOBaHNE U TpadUK ITUX QYHKITUH 1 HEYETHOCTH (PYHKIUH, IEPUOTUIHOCTD
32 | DnmeMeHTapHOE MCCIICIOBAaHNUE U TIOCTPOSHUE TPAUKOB ITHX 1 (pyHKLMH, HAXOAUTD IPOMEIKYTKH
DyHKIHiT MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
33 | Crenens ¢ nenbM nokasareneM. buanom Herorona 1 MUHHMYMBI QYHKIHH, HAHOOIbIICE 1
BII Meatcoynapoonulii 0enb WKOIbHbIX OUbIUOmeK HAUMEHbIIEE 3HAYCHNE (PYHKIMHU Ha
34 | Pemenue 3ananuii no TeMe « CTENEHb C 1IEIBIM IT0Ka3aTEIEM. 1 HIPOMEIKYTKE.
Bunom HeioToHa ®opMynupoBaTh HUILTIOCTPUPOBATH
35 | Crenennast GyHKIHS C HATYPAIBHBIM U [IEJIBIM [TOKA3aTENEM, 1 Fpa@quCKHCIEOﬁCTBa HHHeﬁHf)ﬁ’ 5
ee CBOICTBA 1 rpaduK KBaJIpaTH'IHOH, I[pO?HO-JII/IHeI/IHOI/I u
36 | Konmponavnas paboma no meme «Cmenennasn pynkuus. 1 CTETeHHON QyHKIHH.
EE ceoiicmea u zpagpuuy Beipakats ¢popMynaMu 3aBUCUIMOCTH
MEXy BEIMYUHAMH.
3HaTh OIpe/IeNIeHNe U CBOMCTBA CTETICHU C
LEJIBIM [TOKa3aTeseM; MOIXOAAIYI0 (hopMy
3aITUCH JICHCTBUTEBHBIX YUCEI JIIIS
pellIeHus MPaKTUYECKUX 3a7a4d U
NPEJICTAaBICHUS JAHHBIX
Apupmerndyeckuii KOpeHb N-0i CTENEHH. 15
HppanmnonajibHble ypaBHEHUS
37 | ApudmeTrueckuil KOpeHb HaTypaIbHOI CTENEHU U €ro 1
CBOMCTBA
38 | Pemenue 3aganmii mo reMe « ApupMeTHIECKHI KOPEHb 1
HATYpaJbHOH CTENICHH U €T0 CBOMCTBAY DOPMYIIHPOBATb, 3aIHCHIBATH B
39 | IIpeoOpa3oBaHMs YMCIOBBIX BRIPAKEHUH, COAECPKAIINX 1 CHMBOJIMYECKO# GOpMe U HCIIOIb30BAaTh
CTCIICHN M KOpHH CBOWCTBAa KOPHs N-OW CTENEHU IS
40 | Pemenue 3aganuii mo teme « IIpeoOpa3oBaHus YMCIOBBIX 1 peoOpa3oBaHus BHIPAKEHHI.
BBIpKEHUI, COJIEpKAIIUX CTETICHN HaxoauTh perieHus uppaiuoHaaIbHbIX
BII. Heoens mamemamuyeckou u punancosoii YPaBHEHHH € OMOIIbI0 PABHOCUIIBHBIX
2paMOmHOCIUY NEPEeX00B WK OCYILIECTBIISAS MPOBEPKY
41 | Pemenue 3amanuii mo teme « [IpeoOpa3zoBaHus YUCIOBBIX 1 KOpHEH.

BBIPAXEHU, CONEPIKALUX CTEIIEHU U KOPHU




Crpoutsrpaduk GyHKIHH KOPHS N-O1

42 | UppammonanbHbie ypaBHEeHUSI. OCHOBHBIC METOJIBI PEIICHUS 1 CTETICHH KaK OOpaTHOM sl PyHKIIMH
UppalMOHAIbHBIX YPaBHEHUH CTEIIEHU C HAaTYpaJbHbIM I10Ka3aTelIeM
43 | Pemenne uppanyoHaJIbHBIX YpaBHEHUH 1
44 | PemieHne WppanyoHAIbHBIX YpaBHEHUI 1
45 | PaBHOCHIIBHBIC NTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHUI
46 | IIpuMeHeHHE pPaBHOCUIIBHBIX IIEPEXOIOB IPH B PELICHUU 1
UpPaMOHAIBLHBIX YPaBHEHUN
47 | IlpuMeHeHHEe pPaBHOCUJIBHBIX IIEPEXO/I0B MPHU B pEILICHUH 1
UpPPaMOHATBHBIX YPaBHEHUN
48 | IIpuMeHeHHE PaBHOCUIIBHBIX IEPEXO/I0B IPH PELICHUN 1
UpPaMOHATIBHBIX YPaBHEHUN
49 | CpoiicTBa 1 rpaduK KOpHsS N-0i CTENEHU KaK (QyHKIUN 1
00paTHOM CTENEHH ¢ HAaTypaJIbHbIM MTOKa3aTeIeM
50 | CpoiicTBa u rpaduk KOpHS N-0ii CTETIEHU KaK PYHKIIUU 1
00paTHOM CTENEHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM
51 Konmponvnaa paboma no meme «Ceoitcmea u zpagux 1
KopHsa N-oii cmenenu. Hppayuonanwvhvle ypagHenus»
IToxka3arenbHas ¢pynkuus. IlokazaTe/bHbIe yPABHEHHSA 10
52 | CreneHb ¢ palOHAIBHBIM IOKa3aTelIeM U ¢€ CBOHCTBA 1
53 | Pemenue 3amanuii no reme « CreneHb ¢ paliiOHAIbHBIM 1
nokasareseM U e€ CBOWCTBaY dopmynupoBaTh OMpEICTICHHE CTETICHH C
54 | Pemenue 3amannii no teme « CTemneHb C pallioOHaTbHBIM 1 panroHaJIbHBIM OKA3aTeIICM.
nokasareseM U e€ CBOWCTBaY. BeimonHATE ipeoOpa3oBaHus YHUCIOBBIX
BII Jlenv Koncmumyyuu Poccutickou Dedepayuu BBIPOKCHHH, CO/ICPIKAIIUX CTETICHHU C
55 | IlokasarenbHas QyHKIUS, €€ CBOWCTBA U rpaduK 1 PalMOHAJIEHBIM ITOKa3aTEeNIEM.
56 | Mcnonb3oBanue rpaduka GyHKIMU A7 pelIeHUs] ypaBHEHHH 1 Hcronp3oBaTh LI(ppPOBBIC peCypehl UL
57 | Ucnonb3oBanue rpaduka GyHKINU AJIs pEIIeHUs] YpaBHEHUI 1 MOCTPOCHNs rpadKa MoKa3aTe bHOI
58 | IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOIBI PELICHUS 1 (byuxuuy u usyqenns e€ cBOHCTB.
NOKa3aTelbHbIX ypPABHEHHUIl HaXO,Z[I/ITBUpeHIeHI/ISI [I0Ka3aTeNNbHbIX
59 | Pemenue nokasaTenbHbIX ypaBHEHUN 1 ypaBHCHHH
60 | Pemenue noka3aTelbHbIX YpaBHEHHH 1




61 | Koumponvnas paboma no meme «Ilokazamenvnan 1
¢ynxyua. Ilokazamenvhole ypagHeHusn)
Jlorapumuueckas ¢pynkuus. Jlorapupmudeckue 18
yYpaBHEeHHS
61 | Jlorapudm umcia. CroiicTBa jorapudma 1
63 | Pewenue 3aganuii no reme « Jlorapudm uucna. CoiictBa 1 JlaBatb onpenenenue jorapugpma yucia;
Jorapugmar JECATUIHOTO M HATYPaJIbHOTO Jiorapudma.
Mcnonb30BaTe CBOWCTBA JIorapu(MoB
64 | Pemenue 3amanuii o teme « Jlorapudm uncia. CorictBa 1 JuisinpeoOpa3zoBaHus JIOTapUPMUUECKUX
Jorapugmar BBbIpa)KEHUII.
65 | JlecaTuuHble W HATypallbHBIE JIOTapU(pMBI 1 Ctponts rpaduk JorapupMuIecKoit
66 | Pemenue 3amanuii mo teme « JlecsTHYHBIE W HATypaJlbHBIC 1 (yHKIHH KaK 0OpaTHOII K [IOKa3aTeIbHON 1
orapuQpMbI» MCIIOJIb30BaTh CBOMCTBA Jorapu(pMuaecKoi
67 | IIpeoOpa3zoBaHue BRIPAKCHUI, COMEPIKAIIIX JIOTapUPMBI 1 (yHKIMM U1 peIIeHUs 32124,
68 | Pemenue 3amanuii no Teme « IIpeoOpasoBanue BbIpaKeHMiA, 1 Haxomuts peienns orapupMuieckix
CONePKALIX TOTapHBMBD» YPaBHEHMH € OMOIIbIO PaBHOCUIIBHBIX
69 | Pemenue 3amanmii mo teme « [IpeoOpazoBaHme BhIpakeHU, 1 TICPEXON0B I OCYIICCTRIAN TPOBEPKY
coJiepKalUX Jorapu(mMbI» KopHen
70 | Jlorapudmuyeckast pyHKIms, €€ cBoiicTBa U rpaduk 1
71 | Pemenue 3ananuii no teme « Jlorapupmuueckas pyHkuus, eé 1
CBOMCTBA U TpaQuK»
72 | Mcnionp3oBanue rpaduka GyHKINW IS pEIICHUS] YpaBHEHUH 1
73 | Ucnonb3oBanue rpaduka GyHKIMU A7 pelIeHUs] ypaBHEHUH 1
74 | Jlorapupmuueckue ypaBHeHUs. OCHOBHbBIE METObI PELICHUS 1
JorapupMHUECKUIl ypaBHEHU
75 | Jlorapupmuueckue ypaBHeHUs. OCHOBHbBIE METObI PEIICHUS 1
JorapupMHUECKUIl ypaBHEHUI
76 | Jlorapudmuyeckre ypaBHEHHsI. MeTOIBI pelIeHHS 1
JorapupMHUECKUIl ypaBHEHU
77 | PaBHOCHIJIbHBIE NIEPEXObI B PEILICHUH JOTapUPMHUUECKUX 1
ypaBHEHUH
78 | PaBHOCHIIbHBIE NTEPEXObI B PEIICHUH JOTapU(PMHUECKUX 1




ypaBHEHUH

79 | Konmponvnasn paboma NeT no meme «JIozapugpmuueckas 1
dyukyun»
Tpuronomerpnyeckue BbIpakeHusi 1 YpaBHEHUs! 22
80 | CuHyc, KOCUHYC, TaHT'€HC M KOTAHTCHC YHCIIOBOTO 1
apryMeHTa
81 | Pemenue 3aganwmii no reme « CHHYC, KOCHHYC, TaHTCHC U 1 JaBaTh onpezeneHus CUHyca,
KOTAHI'€HC YHUCIIOBOTO  apryMEHTa» KOCHHYCAa,TAaHT€HCA U KOTaHTeHCa
82 | ApkcuHyc, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa 1 YHMCJIOBOT'O apryMEHTA; a TAKXKe apKCUHYCa,
83 | Pemenue 3aanuii no reme « ApKCUHYC, apKKOCUHYC U 1 apKKOCHHYCa M apKTaHIrcHca 1ucia.
ApKTaHI'€HC YUCIIOBOTO apryMEHTa) IIpuMeHATh OCHOBHBIC
BIl. Jlenv Poccuiickou Hayku TPUTOHOMETPHYCCKHE (POPMYITBI ISt
84 | TpuroHomeTpuveckas OKpYKHOCTb, OIIPE/IeTICHIE 1 npeodpa3oBaHis TPHTOHOMETPHYCCKUX
TPUTOHOMETPHUECKUX (QYHKIIMI YUCIOBOTO apryMeHTa BBIPAIKCHUH.
85 | TpuroHOMETpHYECKast OKPYKHOCTb, OTPE/IeICHHE 1 [IpumenaTs GOPMYIILI TPUTOHOMETPHHU 117151
TPHUTOHOMETPUYECKUX (PYHKIMI YHUCIOBOTO apryMeHTa PCHICHUS OCHOBHBIX THIIOB 5
86 | OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1 TpUTOHOMCTPUHCCKIX yPABHCHUH
87 | OcHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITHI 1
88 | OcHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1
89 | OcHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1
90 | IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 | IIpeoOpa3zoBaHKHE TPUTOHOMETPUICCKUX BBIPAKCHUM 1
92 | IlpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
93 | IlpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 | Pemienue npocTeMImx TpPUrOHOMETPUUECKUX YPAaBHEHHH. 1
95 | Pemenme nmpoCTeWIMX TPUTOHOMETPUIECKHUX YPAaBHEHHH. 1
96 | Pemenue TpUroHOMETPHUYECKUX ypaBHEHUNH. MeToJl 3aMEHBI 1
TIEPEMEHHOMN
97 | Pemenue TpUroHOMETPUUYECKUX YpaBHEHUN. Y paBHEHUS, 1
CBOJISITIIAECS K KBAJPATHBIM YPaBHEHHSIM
98 | Pemenue TpuroHoMeTpuieCcKUX ypaBHeHU. Merton 1
pasJIoKEeHUs] HA MHOXHTEIN
99 | Pemenue tpuronomerpuieckux ypasHeHuil. OIHOPOAHbBIE 1




TPUTOHOMETPHUECKHUE YPAaBHEHUS

100 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHIA 1
101 | Konmponwvnaa paboma no meme «Tpuzonomempuueckue 1
8bIPAIICCHUA U YPAGHEHU)
Ilocyie10BaTEILHOCTH H IPOTPECCHHU 10
102 | IlocnemoBaTeabHOCTH, CIIOCOOBI 3a0aHNs 1 OnepupoBaTh MOHIATHIMMU:
nocjenoBarenbHoCcTed. MeToa MaTeMaTH4eCcKOi HHIAYKINU M0CJIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUs
103 | MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEI0BATEIBHOCTH. 1 [0CJIE10BATEIbHOCTEN; MOHOTOHHBIE U
Vcropus ananm3a OECKOHEYHO MaJIbIX OTpaHUYEHHBIC TIOCIIEJOBATEIBHOCTH;
104 | ApudmeTndeckas mporpeccus 1 HCCIIEI0BATH II0CIIEI0BATEIILHOCTY HA
105 FGOMeTpI/I‘-IeCKaH porpeccust 1 MOHOTOHHOCTb U OTPAaHUYCHHOCTD.
BII. Jlenv soccoeounenus Kpvima u Poccuu [omyyaTh npescTaBienne 00 OCHOBHBIX
106 | beckoneuHo yObIBaroIIas reOMETpUUECKas MPOrpeccust 1 MJIeSIX aHAIN3a OECKOHEYHO MaJIbIX. 5
107 | Cymma GeCKOHEYHO YOBIBAIOIIEH T€OMETPHUECKOM 1 Hlasatsb ONpPCACICHUC apudMeTHIECKOH U
mporpeccuu TEOMETPHIECKOH MPOrpeccHi. §
108 | JIuHeWHbIl ¥ SKCIIOHEHITMATBLHBIN pocT. Yucro e 1 HokasbiBath CBOUCTBA apuQmeTHIeCKo 1
109 | JIuneitHbIN 1 SKCIOHEHIMATIBHBIN pocT. Uncno e Popmyna 1 TCOMCTPIHICCKON IPOTPECCNH, HaXONTD
CITOHBIX TIPOTICHTOR CYMMy HJICHOB IPOIPECCHH, a TalKe CyMMy
110 | Mcnomp30BaHue MPOTPECCHH ISl PEIICHHSI PEATbHBIX 33129 1 VICHOB 6eCK0HequO yOHIBatomeH
IPHKTAHOTO XAPAKTEPA reoMeTPHUYECKON MPOTpecCu.
111 | Koumponvnasa paboma no meme «Ilocnredosamenvnocmu u 1 Henok30Bate nporpeccui JUls perieHis
3aj1ay MPUKJIIAHOTO XapakTep.
npoepeccuity [TpumeHsTH POpMYITy CIOKHBIX TPOIIEHTOB
JUIS pelIeHus 3aj1a4d U3 pealbHOM MPAKTUKU
HenpepsbiBHble pynkuun. IlpousBognas 20
112 | HenpepbIBHBIE GYHKIIMU M UX CBOICTBA. 1
113 | Touka pa3psiBa . ACHMOTOTHI TPAQHUKOB (QYHKITHIA. 1
114 | CgoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1
115 | CgoiicTBa QyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1 OrmeprpoBath MOHATHAMA: QYHKIHS
BIT. Jlens kocmoHasmuxu HeMpepbIBHAs HA OTpe3Ke, TOUKa pa3pbiBa
116 | MeToa MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB 1 dyHKIHN, acHUMIITOTa rpaduka QyHKIHH.
117 | Mertoa MHTEPBAIOB Ul PEIIEHUS HEPABEHCTB 1 HpHMerTB CBOMCTBA HCIPCPRIBHBIX
118 | MeTo1 MHTEPBAIIOB IS PELIEHNUS HEPABEHCTB 1 (ymxrmit gt perenns sazad.
119 | [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMN AJIS] pEIICHUS 1 OrepHpoBaTs OHATHAMH: NIEPBAd K BTOpad




3aJa4

MIPOU3BOIHBIE (DYHKIIUU; TOHUMATh

120 | [IpumeHeHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMNA IS pEIICHUS 1 (bu3nUecKuil 1 reOMETPUIECKUIN CMBICT
3aa4 IIPOM3BOJIHOM; 3aUCHIBATh YpaBHEHHE
121 | IlepBas u BTOpast IpoOM3BOAHBIC (DYHKIIUU 1 KacaTeabHOM.
122 | Onpenenenue, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1 Bbr4ucisTe mpon3BoAHbBIC CyMMB,
123 | Onpenenenue, GU3MUESCKUN CMBICI TPOU3BOIHON 1 TIPOU3BE/ICHNS, YACTHOTO M CII0XKHOH
124 | YpaBueHue KacatesibHO# K rpaduKy QyHKIH 1 bynxumy.
125 | YpaBHeHue KacaTenbHOl K rpaduKy QyHKIHK 1 H3yanI’vaOH3BOHHI’Ie SJICMCHTApHbIX
126 | IIponsBoaHbIe 2I€eMEHTAPHBIX (PYHKITHIA 1 byHKuui. .
127 | IIpou3BogHBIC DJIEMEHTAPHBIX (PYHKIINI 1 HCHOHBOBE‘TE TCOMCTPHHYCCKHIH I:I
BIT JTens To6eds: (bU3NYeCKUl CMBICIT TIPOU3BOTHOMN JIJISt
128 | IIpousBogHasi CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 PCIICHIA 337124
KOMITO3UIINH (DYHKITHIA
129 | IIpousBogHasi CyMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3HITNHU () YHKIIHUA
130 | [IpousBoaHAast CyMMBI, IPOU3BENCHUS, YACTHOTO U 1
KOMMO3UIINHU (QYHKITHIA
131 | Koumponsnas paboma no meme «Henpepoienvie pynxuuu. 1
Ilpou3seoonany
IloBTOpEHue, 00001IEHNE U CHCTEeMATH3AU 3HAHUHI S
132 | [ToBTOpEHUE, 00OOIICHNE ¥ CUCTEMAaTH3AIUS 3HAHU: [TpuMeHsITh OCHOBHBIE TIOHSATHUS Kypca
«YpaBHEHUS aJreOphl ¥ Ha4aJl MAaTEeMaTHIECKOTO
133 | Konmponvuas paboma na npomedsicymoyHou ammecmayuu 1 aHaJIM3a JUIsl pelIeHUs 3a/1a4 U3 peanbHON
134 | IToBTOpeHme, 0000MEHNE H CHCTEMATH3AIUS 3HAHUH: 1 YKW3HU U JPYTUX MIKOJbHBIX TPEIMETOB
«DyHKIHN»
135 | IToBTOpenwue, 00600IIEHUE U CUCTEMATH3AIUS 3HAHUH! 1
«IIpousBoHas»
136 | [ToBTOpenwue, 0600IIEHUE U CUCTEMATH3AIUS 3HAHUH! 1

« ITociegoBaTeTbHOCTH U TPOTPECCUI




TEMATHYECKOE INIAHUPOBAHHUE, B TOM YUCJIE C YHETOM PABOYEN ITIPOT'PAMMbBI BOCIIUTAHUS C
YKA3ZAHUEM YACOB, OTBOAUMBbIX HA OCBOEHHU KAKJ1OHU TEMbI 11 KITIACC

KosmnuecTBo yacos
. Hara
Ne Tema ypoka c¢ y4yeTrom padoueil mporpamMmmbl 3vaen
n/n BOCIIUTAHMSI Kontpo y
Bcero JIbHBIE IIpakTnuyeckune padoThl i
padoThI
KosmnuecTBo yacos
Hara
Tema ypoka ¢ yueTom padoueil nporpaMmMsl Kontpo XapaKkTepucTuKa pPCHOBHBIX
BUJIOB HOMU
BOCIIUTAHUS Beero B HBIE JIOB y4eOHO
JEATEIIBHOCTH
paboTsI [Tnan ¢bakr
HccnenoBanue pyHKIUI ¢ IOMOIILIO 22 1
IMPOU3BOAHOM
[TpuMmeHeHne NPON3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMI HA MOHOTOHHOCTh. Bo3pacranue u 1
yObIBaHHE QYHKIIUU
[TprmeHeHre TpOn3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTb
Haxoxkaenne npoMexyTKOB BO3pacTaHMsI U 1 C
yGHIBAHHA TPOUTH rpau(bm( KOMITO3ULIUU
T K 1 (GYHKIHH C TOMOIIBIO
YKH SKCTPEM . Kputnueckune Touxku

0 JkCTpeMyMa . Bp CCKHE TO 3JIEMEHTAPHOI0 UCCIIET0BAaHUS
[TprMeHeHre mpOU3BOJHON K UCCIIEIOBAaHUIO 1 "
(GyHKIMH HA MOHOTOHHOCTb U DKCTPEMYMBI CBOMCTB KOMITO3HIIUN.
IIpuMeHeHne IPON3BOIHOMN K UCCIIEA0BAHUIO 1 Crpouts
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI reoMeTprIecKue 00pasbl
Haxoxxnenne HanOOJIbIIEro ¥ HanMEHBIIIETO 1 ypaBHEHUi




3HA4YEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke

HaXO}K,I[GHI/IC HauOOJIBIIET0 U HAMMEHBIIIETO

8 3HAYCHUS HEMPEPHIBHON (PYHKIIMHM HA OTPE3KE
9 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3HAa4YEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
10 Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETr o
3HAYCHHS HEMPEPHIBHON (PYHKIIUHN HA OTPE3KE
11 Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
12 Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3HauEHUs] HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
13 [TpumeHeHne mPOU3BOTHON SIS HAXOXKACHUS
HAWJIY4IlIero peueHus B IPUKIIaJHbIX 3a1a4ax
14 IIprumeHeHnre npou3BOIHOM [l HAXO0XKACHUS
HAWTYYIIETro pelieHus B MPUKIIAIHBIX 3a/1a4ax
[TpuMmeHeHne TpON3BOJHON JJIs ONPEACIICHUS
15 CKOpPOCTH U YCKOPEHHUS MTPOIIECCa, 3aJaHHOTO
dbopmynoit umu rpaduxkom
[TpuMmeHeHne NPON3BOJHON I ONPEAEIICHUS
16 CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO
dopmynoit umu rpaduxkom
17 Kommozurust ¢hyHKImii
18 Kommozurus GpyHKImiz
19 Kommozurus GpyHKIwiz
['eomeTpryeckue o6pa3bl ypaBHEHUN Ha
20 KOOPJAMHATHOM MJIOCKOCTH
BII BcemupHuiti Oenb 3aujumuol HCUBOMHbBLX
21 FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHMI Ha
KOOpPJAMHATHOM INIOCKOCTH
22 Konumponvnas paboma: "Hccnedosanue ghynkuyuii

¢ nomouibto npouzeoonou’

Y HEpaBEHCTB Ha
KOOPJAMHATHOMN
wiockocTH. Mcmnonb30Bath
IPOM3BOJIHYIO ISt
UCCIIETOBAHUS
(GYHKIIUM HA MOHOTOHHOCTH U
9KCTPEMYMbI; HAXOJIUTh
HauOoJIbIIEe
Y HalMEHbIlIee 3HAYCHHUS
byHKIIUU
HENPEPHIBHON Ha OTPE3KE;
CTPOUTH
rpaduku QyHKIMIA Ha
OCHOBAaHUU
MPOBEIEHHOTO UCCIIEIOBAHUSI.
Hcnonb30BaTh TPOU3BOIHYIO
TUIS
HAXOXKJICHUS HAMITy4IIero
peLeHus
B MIPUKJIAIHBIX, B TOM YHCIIC
COLIMATTbHO-9KOHOMUYECKUX,
3aadax, sl ONpeesIeHIs
CKOpPOCTH
¥ YCKOpEHHUsI Ipolecca,
3aJ1aHHOTO
bopmyioit unu rpadpuKoMm.
[Tonydats mpeacTaBiIeHHE O
MPUMEHCHHUH TTPOU3BOTHON B
Pa3IMYHBIX OTPACIIAX 3HAHUN




IlepBooOpa3Hasi 1 MHTerpaJ

12

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23 1
epBOOOPA3HBIX
. OnepupoBaTh NOHATUAMMU:
o4 [TepBooOpasubie 3Hel\é[eHTaprIX ¢bynkuuii. [TpaBuna 1 MepBOOGpa3Has 1
HaXO0KJICHUs IepBOOOPA3HBIX oTIpe e TEHHBI
o5 ITepBooOpasubie aeMeHTapHbIX GyHKIUN. [IpaBuna 1 unTerpan. Haxomurs
HaXOKJICHUS IEPBOOOPA3HBIX nepBooOpazHbIe
26 Wurerpan. ['eomeTpuueckuii cMbICa MHTETpajia 1 3JIEMEHTapHBIX
97 Berunciienue onpeaeaéHHOro HHTerpaa 1mo 1 yHKLWIE 1 BBIMUCIIATH
¢dopmyiie Herorona-JIeiibnuma WHTCIPAT 110
Brruucnenue onpenenéHHoro HHTerpaia 1o Q)Oph/;_ifﬂf 6HHOTOHa_
. HOHUIA.
dopmyne Herorona-Jleitbnuia N 1a
28 N . 1 HaxoauTe miomaay miocKux
BII Heoenss mamemamuueckotl u (punancosoi
ur
epamomuocmu i puryp
- - U 00BbEMBI TeJl C TOMOIIIBIO
MMEHEHHUE MHTerpasia JUlsl HaX 0 IeHHs IJI0IIaei ..
29 puMe eq) © crp a2 Oxcae omane 1 ONPEICIICHHOT'O HHTErpaia.
TUTOCKUX (QUTYp 3
HaKOMMUTBCS C
30 [Ipumenenue nHTerpana Jyist HaXoXKIAEHUsI 00bEMOB 1 MAaTEeMATHYCCKIM
TCOMCTPUHCCKHX TCIT MOJECIIMPOBAHUEM Ha IIPUMEPE
31 [Tpumeps! pereHnit quddepeHaIbHbIX YpaBHEHUN 1 nuddepeHIanTbHbIX
32 [Tpumepsl pereHuit quddepeHnaIbHbIX ypaBHEHUN 1 YPaBHEHHH.
MareMaTHuecKoe MOJIeTMPOBAHIE PEaTbHBIX Tlony4ats npeacrasienue o
33 MPOIIECCOB € MOMOIIIBIO AU(hepeHIInaTHHBIX 1 SHAYCHUM BBEICHWA TOHATHA
ypaBHeHMt WHTETpaja B pa3BUTHU
MaTeMaTHKU
34 Koumponvnasa paooma: "Ilepeooopaznan u 1
unmezpan'
I'paduku TPUrOHOMHTPHYECKHUX PYHKIMH. 14
Tpuronomerpuyeckue HepaBeHCTBA
35 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U 1 Hcnone30Bath mupoBbie
rpaduxu pecypcsl
36 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U 1 TS IOCTPOEHUSI TPaUKOB
rpaduku TPUTOHOMETPHUYECKUX




37 Tpuronomerpuueckue GyHKINH, HX CBOMCTBA U 1 GbyHKIMH 1
rpaduku U3Y4EHHUA UX CBOMCTB. Pemars
38 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U 1 TPUTOHOMETPHYECKUCYPABHEH
rpaduku uAu
39 Tpuronomerpudeckue GyHKINH, HX CBOMCTBA U 1 OCYILIECTBILATE OTOOP KOPHEH ¢
rpacbuK TIOMOIIBIO )
. . UTOHOMETPUIECKON
OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C P {_)[
40 . 1 OKpyXHOCTH. [IprMensTH
HIOMOUIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH dopym:
a1 OT160p KOpHEH TPHTOHOMETPHHCCKHX YPABHEHMUi ¢ 1 TPUTOHOMETPHH /TS PEIICHHUS
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH OCHOBHBIX THIIOB
42 OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C 1 TPUTOHOMETPHUYECKUX
IIOMOIIBHO TpHFOHOMeTqueCKOﬁ OKPYKHOCTH HEPaBCHCTB.
43 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1 Hcnonb3oBate mudpoBeie
IIOMOUIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH pecypesl
44 PeliieHre TPUTOHOMETPHIECKUX HEPABEHCTB 1 AJI TOCTPOCHMA 1
UCCIIEI0BaHUS
45 Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB 1 b s .
rpaduKoB QyHKITHIA
46 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1
47 Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB 1
Koumponwsnan paboma: "I'paguxu
48 MPU2OHOMEMPUYECKUX PYHKUUL. 1
Tpuzonomempuueckue nepagencmea'
HppanunonajbHble, NOKa3aTeJlbHbIE U 24
JorapuMuyecKue HepaBeHCTBA
OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENIbHBIX TIpuMeHsTH CBOHCTBA
49 HCPaBEHCTB 1 MIOKa3aTeNbHOM 1
BII Jlenvo mamemamuxu norapudMIEecKoit
50 OCHOBHBIE METO/IbI pEeIICHUS TOKA3aTEIbHBIX 1 (GYHKIMH K PELIeHUIO
HEPaBEHCTB MOKa3aTeIbHBIX U
51 OCHOBHBIE METO/IBI PEIICHHSI TOKA3aTEIBHBIX 1 norapu(hMUIECKUX
HEPaBEHCTB HepaBeHcTB. OO0OCHOBATH
52 OCHOBHBIE METO/IBI PEIEHHS TTOKA3ATENLHBIX 1 PaBHOCHJIBHOCTE TICPEXOMOB.




HEPaBCHCTB

OcHOBHBIE METOIbI PEIIeHUs JTOrapuHMUIECKUX

53
HEPaBEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HPMUICCKUX
HEPaBEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMUIECKUX
HEPaBEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HMUICCKUX
HEPaBEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHLHBIX
HEPaBEHCTB

58 OCHOBHBIE METOJIbI PEIICHUS HPPAITHOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS UPPATUOHATILHBIX
HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUSI UPPAITMTOHATILHBIX
HEPaBEHCTB

61 Fpa(bnqecime METO/TbI PEIICHUS UPPAITHOHATEHBIX
ypaBHEHUU

62 Fpa(bnquFHe METO/IbI PEIICHUS UPPAIMOHATEHBIX
ypaBHEHUU

63 r pa(pnqecicne METO/IbI PEIICHUS MTOKa3aTeIbHBIX
YpaBHCHHIA

64 ['padmaeckue MeTOIBI peIIeHUS TTOKa3aTeIbHBIX
HEPABEHCTB

65 r pa(pnqecicne METO/IbI PEIICHUS JorapuPMUIECKUX
YpaBHCHHIA

66 ['padpraeckue MeToIbI peneHus J0rapuGMUIEeCKIX
HEPaBEHCTB

67 I'padmueckue MeTO bl peICHUS JOTapUPMHUUECKUX

HEPaBEHCTB

Pewate
UppaLMOHAJIbHBIE U
KOMOMHHPOBaHHbBIE

HEPABEHCTBA, C
MOMOIIbIO PABHOCUIIBHBIX
nepexoaoB. Vcnonp30BaTh

rpaduyecKkue MeTobl U
CBOMCTBA
BXOJIAILINX B YPaBHEHUE WU
HEPaBEHCTBO (YHKIUHN IS
pelieHus
3a/1a4u




['padmyeckue MeTOAbI pelIeHUs MOKa3aTebHbIX U

68 . 1
norapu(pMHUECKUX YpaBHEHHMA
69 I'paduueckue MeTOBI pelIeHus TOKa3aTeIbHBIX U 1
Jorapu(pMUUECKUX ypaBHEHHIM
70 ['padmyeckue MeTOAbI pelIeHUs MOKa3aTeNbHbIX U 1
norapu(pMHUECKUX HEPABEHCTB
71 I'paduueckue MeTOBI peIICHUS TTOKA3aTSIbHBIX U 1
Jorapu(pMUUECKUX HEPABEHCTB
Konumponvnaa paboma: ""Uppayuonanshuie,
72 noxkazamesnbHble U 102apughmuyecKue 1
Hepasencmea'’
KommiekcHble yncia 10
KommnekcHeie uncna. AnreOpanueckas u
73 TPUTOHOMETPHUYECKask (DOPMBI 3aITUCH KOMILJICKCHOT'O 1
quclia
KommnekcHeie yncna. AnreOpanueckas u
74 TpUTrOHOMETpHUUECcKast (POPMBI 3aMUCH KOMITJIEKCHOTO 1 OnepupoBath MOHATHIMHU:
quclia KOMIUIEKCHOE YHCIIO U
75 Apudmerndeckue onepamiy ¢ KOMIUIEKCHBIMU 1 MHOXECTBO
YHCIAMHI KOMIUJIEKCHBIX YHCE.
76 ApudmeTndeckne onepanuu ¢ KOMIJIEKCHBIMU 1 TpeacraBnsts
- KOMIUTIEKCHBIE YHCTIa B
anre0pandecKon u
77 I/I306pa)KCHI/ICvKOMHJIeKCHLIX qricen Ha 1 TPUTrOHOMETPHUECKOH DopMe.
KOOPIMHATHOM TIOCKOCTH BeimonaaTs apudmeTnaeckue
78 H306pa)KCHI/IeUKOMHJ'IeKCHBIX quces Ha 1 OlIepALIH C HIMA.
KOOPJMHATHOM TIIOCKOCTH N3o6paxarsb
®opmyna Myaspa. Kopau n-oif creneHu u3 KOMIUIEKCHBIC YHCIia Ha
79 KOMIUIEKCHOT'O YHCIIa 1 KOOPJIMHATHOM TUTOCKOCTH.
[Tpumensarts popmyny Myaspa
®opmyna Myaspa. Kopau n-oii crenenu us u
80 KOMILIEKCHOTO YHCITa 1 II0JTy4aTh TPEACTABIICHUE O
BII Jlenv Poccuiickoti Hayku KOpHSX




N-0i1 CTEIIEHU U3

KOMILJIEKCHOTO
qrciia. 3HAKOMUTHCS C
npuMepamMu
[IpumMeHeHre KOMITJICKCHBIX YHUCEN JIJISl PEIICHHUS PHMEP
81 1 MPUMEHEHHUS KOMIUIEKCHBIX
bu3NYECKUX U TEOMETPUUECKUX 3a7au
qucel
JUISL pEIICHUS] TEOMETPUUYECKUX
"
buznyecKkux 3a1a4y
82 Konumponvnas paboma: ""Komnaexcnvie uucna" 1
HartypaJbHble U nejbie yncia 10
83 HatypanbHble u 1enbie yrcia 1
84 HatypanbHble u 1enbie yrcna 1 OneprpoBaTh NOHATHAMH:
HATypaJIbHOE U 1I€JI0€ YHCIIO,
85 [IprMeHeHne NPU3HAKOB AEIMMOCTH LEJIBbIX YUCEI 1
MHO>KECTBO HATYypPaIbHBIX H
86 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YHCEI 1 LENTBIX
87 [IpuMeHeHne NprU3HAKOB ACIIUMOCTH 1EIBIX YHCEI: 1 yucen. Mcnons3oBath
HOJ u HOK MPU3HAKU
88 HpHMeHeHHe NPU3HAKOB ACIUMOCTH LICJIbIX YHUCEII: 1 ACIIMMOCTH ICJIbIX YHUCCII;
HOJl m» HOK OCTaTKH
89 [IprMeHEHNE TIPU3HAKOB JAETMMOCTH IIENBIX YUCEN: 1 no monymio; HOJlu HOK
OCTATKH 110 MOJYITIO HATypaJIbHBIX YUCEIT; AITOPUTM
EBknuaa muis pemeHus 3aaad.
[IpumeHeHne MPU3HAKOB ACTUMOCTH IETBIX YHCEIT:
90 1 3anuceIBaTh HaTypallbHbIE
OCTaTKH 10 MOJYITIO
- qyucia B
o1 pI/IMeHeHIIE/Ie MPU3HAKOB JETUMOCTH IEJIBIX YUCEIL: . PA3THYHBIX TO3MIHONHBIX
anropuT™ EBKIMIA [T pereHus 3a1a4 B IENbIX CHOTEMAX
qucnax CUHCTICHUS
92 Konumponvnaa paboma: "Teopus yenvix uucen" 1
CucremMbl palliOHATbHBIX, HPPANMOHATbHBIX, 12
MOKAa3aTeJbHbIX U JIOrapu(pMuYecKnx ypaBHeHN
93 CucreMa 1 COBOKYITHOCTh YPAaBHEHU. 1
PaBHOCHIIbHBIE CHCTEMBI H CUCTEMBI-CIICICTBUS
94 Cucrema M COBOKYITHOCTh YPaBHEHHIA. 1




PaBHOCHIBEHBIE CHCTEMBI B CHCTEMBI-CJICACTBUA

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

OnepupoBaTh NOHATUSIMU:

95 N . 1
COBOKYITHOCTEM paliiOHaIbHbIX YPaBHEHUUN cucTeMa

9% OCHOBHBIE METO/IbI PELICHUS CUCTEM U 1 1 COBOKYIMHOCTP ypaBHCHUH I
COBOKYITHOCTEH MPpaIlMOHAIBHBIX YPaBHEHUH HCPaBCHCTE, PCIICHHIC

CHCTEMBI WIIH
OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U

97 N . 1 COBOKYITHOCTH;

COBOKYITHOCTEH TMOKa3aTEIbHBIX YPaBHEHHI
PaBHOCHIIBHBIC

98 OcHOBHBIE METOJIbl PEIICHNS CHCTEM 1 1 CHCTEMBI 1 CHCTEMBbI-
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHH CIICICTRILL.
OcHOBHBIE MCTOABI pCICHUA CUCTCM U HaXOI[I/ITB peuIeHns CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHHH 1 COBOKYIHOCTEH LIEJIBIX
BII Meswcoynapoousiii Oenb yucna «nuy palMOHAJIBHBIX,

100 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U 1 UpPPaMOHATIBHBIX,
COBOKYITHOCTEH JIorapu(pMUYecKuX ypaBHEHUI MIOKa3aTeNbHBIX U
[IprMeHEeHHEe CUCTEM K PEIICHUI0 MaTEMAaTHYECKHX JIOTapuPMUIECKHX

101 3a/1a4 ¥ 33124 U3 Pa3IMYHBIX 00IacTel HAyKH U 1 YPaBHCHHM W HCPABCHCTB.
peabHOM )KU3HH, HHTEPIIPETALHS TIOJTyIeHHBIX TIpumensTh cucTembl
pe3yabTaToB YPaBHCHHH K

SIIEHUIO TEKCTOBBIX 3314 U3
[IpumMeHeHne CHCTEM K PEeHIeHUI0 MaTeMaTHYECKIX P X 3anatt
. pa3nuyHbIX o0nacTeil 3HaHuM U
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00IacTeil HayKu U N
102 . 1 peaslbHOM JKU3HH;
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTYISHHBIX
UHTEPIPETUPOBATH
pe3ysbTaToB
MOJTyYCHHBIC
[IpumMeHeHre HEpaBEHCTB K PELICHUIO permers. MCTOMb30BaTh

103 MATEMaTHUECKNX 33711 1 3a/aY U3 PasiIHEIX 1 HUPpPOBBIE
o0acTeil HayKH U peaNbHOM KU3HU, HHTEpPIpeTalus pecypes
MIOJTYYCHHBIX Pe3yJIbTaTOB
Konmponvnas paooma: "Cucmemol

104 PAUUOHATIbHBIX, UPPAUUOHATILHBHIX HOKA3AM EIbHBIX 1
u nozapugmuueckux ypagnenui"’
3agauu ¢ napameTrpamMu 16

105 PanronanbHbIe ypaBHEHHS C TapaMeTPaMu 1 Bri6upath ciocob penieHus

106 PanmoHanbHbIe HEPABEHCTBA C IapaMeTpaMu 1 palMOHAIbHBIX,




107 PanroHanpHbBIE CHCTEMBI ¢ TTapaMeTpamMu 1 UPpALMOHATBHBIX,
108 WppannoHanbHble ypaBHEHUS, HEPABEHCTBA C 1 [MOKa3aTCJIbHbIX,
napameTpamu Jorapu(pMUIEecKUX
109 HppanuoHaibHble CHCTEMBI C TapaMeTpaMu 1 1 TPUTOHOMCTPHHCCKUX
ypaBHEHUNHU
[TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
HEPABEHCTB, COJIEPKALUX
110 napameTpamMu 1
MOJTyJI U
BII Jlenv kocmonasmuxu
napameTpsl. [IpuMeHsTh
111 IToka3arenbHble CHCTEMBI C TAPAMETPAMHU 1 rpadMUECKUe 1 aHATNTHYECKHE
112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1 METO/JIbI JUIsl pEIICHHUS
napameTpamu ypaBHEHUI U
113 Jlorapudmugeckne CUCTEMBI C ITapaMeTpaMu 1 HEPaBEHCTB C IIapaMeTpamH, a
114 TpuroHOMeTpUYECKHE YPABHEHHUS C TTApaMETPaMK 1 TaKxe
ucciiejoBanue QyHKIUN
115 TpuroHomeTprudecKue HEPABEHCTBA C TapaAMETPAMU 1
METOJIaMU
116 TpUroHomeTpr4ecKre CUCTEMBI € ITapaMeTpamMu 1 MATEMATHYCCKOT0 AHATI3A.
[TocTpoenue u uccieqoBaHre MaTEMaTHUECKUX CTpouthb
117 MOJIEJIEN peaJIbHBIX CUTYalluii C ITOMOILBIO 1 ¥ MCCIIEN0BATh
YPaBHEHHUH C IIapaMCTPpaMHU MaTeMaTU4YECKue
[TocTpoeHue u ucciaen0BaHNEe MATEMAaTHUYECKUX MOJICIIA PEATHHBIX CUTYAIIHH C
y
118 MOJIeJIEH peaJbHBIX CUTYallluH ¢ IIOMOIILIO CUCTEM 1 MIOMOIIIbIO YpaBHEHUI
b
yYpaBHEHHUI ¢ TapaMeTpaMu HEpaBEHCTB U
IToctpoenune u uccnegoBaHre MATEMAaTUUYECKUX CUCTEM C TapaME€TpaMu
119 MOJIETIEN PeabHBIX CUTyalluid C MOMOIIBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
120 Konumponvnaa paboma: "3aoauu c napamempamnu' 1
IHoBTOpPEHME, 00001IeHNE CHCTEMATH3 AU 16
3HAHUH
121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHs] 3HAHUM: 1 MozenHpoBath peaabHbIe
n n
YpaBHeHUS CUTYaIuu
199 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3allis] 3HAHUI: 1 Ha sI3BIKE aJIreOpPbI, COCTABIIATH
"VpaBHenus" BBIPAKCHMSI, YPABHEHU,
123 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3allNs 3SHAHUNA: 1 HCPABCHCTBA U UX CHUCTEMBI 110




"VpaBHenus. CuctemMbl ypaBHEHUN"

[ToBTOpEeHHE, 0000IICHUE, CHCTEMATH3allUs] 3HAHUI

YCJIOBHIO 3a/la4u, NCCIIEA0BATH
IMOCTPOCHHBIC MOACIIN C

124 "HepaBeHcrpa" 1 UCIIOJIb30BaHUEM allapara
125 [ToBTOpeHne, 0606IIEHNE, CHCTEMATH3AIMS SHAHHIA: 1 anreopsl,
"HepagercTa" MHTEPIPETHPOBATE
. MOJTYYCHHBIH
[ToBTOpeHnue, 0000IIeHNE, CUCTEeMAaTH3AIIHS 3HAHUI:
b b
126 " " 1 pe3ynbTat. [IpumensaTh
HepasencrBa
. byHKIIUU
197 [ToBTOpenue, 0000IEeHHE, CUCTEMATU3AIS 3HAHHA: 1 JUTS MOJIETMPOBAHHS H
n = n
[Tpou3BoiHas 1 €€ MPUMEHEHUE HCCIIEOBAHNS PEATHHBIX
128 HOBTOpCHI/Ie, 0606HI€HI/IG, cucreMaTmu3anus 3HAHUH: 1 IIPOLIECCOB.
"[IpousBoaHas u e€ npuMeHeHue" Peruars NpuKiIaHbIEe 3a/1a4H, B
129 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIHS 3HAHUI: 1 TOM
"ITpousBoaHas u €€ npuMeHeHue" quClie COLUAIbHO-
130 IToBTOpenue, 0600IIEHIE, CHCTEMATH3AIIMST 3HAHMIA 1 IKOHOMHICCKOI'0
"MHTerpan u ero npuMeHeHue" U (pU3MIECKOTO XapaKTepa,
.. CpeCTBaMU alreOphl U
[ToBTOpenwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
131 "Oymkim” 1 MaTeMaTHYECKOTO aHAIIN3a
132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"@ n
YHKIIUU
133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"
134 Wroroas KOHTpOJbHAS paboTa 1 1
135 Wroroas KOHTpoJIbHAS paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHU I 1
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0







