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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa u Hayajia MaTEeMaTUYECKOTO aHaIN3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro odumero odpa3oBaHMs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YYEHHUS] BCEX €CTECTBEHHO-HAaYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (popmMupyer
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTeMaTUuuecKon opme.

VY4eOHbIll Kypc anreOpsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX MJIs JalibHeIero oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAacT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIHH U PacCykAaTh JCAYKTUBHO, UCIIOJIL30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus ydyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMaTUYECKUX MOJENEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM IOTEHIIUATIOM,
KOTOPBIA peanu3yeTrcss Kak depe3 YydeOHBIM MaTepHall, CIIOCOOCTBYIOIINM
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocHoBe MeTtomumku oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIIEIICHBI CIEIYIOLIUE COJIepKATEeIbHO-METOAnYecKe TuHuu: «Hucna
U BBIUHCTCHUN», «DYyHKIIMU U Tpadukm», «YpaBHEHHs] U HEpaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET
oOydeHHs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OMOJHSA
JIpYyr Apyra YU MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMU MU pazienamu. J[aHHBIHI
y4eOHBIM KypC SBJISIETCS MHTEIPATHUBHBIM, TOCKOJIBKY OOBbeAUHsIET B cede



COJIEp)KaHUE HECKOJIBKHX MAaTeMaTHMYeCKHX AWCHUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJEBAIOT BcE Ooliee
IMPOKUM MAaTEMaTHYECKHM armapaTroM, y HUX MOCIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYyI0 MOJeNb pealbHOU
CUTYaIllH, PUMEHITH 3HAHUS, TOTYYCHHbIE TIPU W3YYEHUU y4eOHOTro Kypca, s
peIleHus] CaMOCTOATEIHHO CPOPMYIMPOBAHHON MaTeMaTHYEeCKON 3ajauu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOAMYEeCKas TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOe OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINUX B CceOs MCIOIB30BAHHE Pa3TMYHBIX
dopm 3amucu Ymcna, yMEHHE JeJaTh NPUKUAKY, BBITONHATH NPUOTIKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJMHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXaoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIMUPUIECKUEe 3aJaud W OIepalyd: JeJICHHe HaIledo,
ONEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBIe CBOWCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPALUU, a TaKXKe
U3BJICUEHUE KOPHS HATypalbHOM CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocienoBaTeIbHOMY pacIIMPEHMIO Kpyra HUCHOJIb3YEMBIX YHMCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsI JJI PELICHMs PAa3JInYHbIX 3a]ad
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAYKd U €€ poJd B
IOCTPOEHUU MOJENEH peallbHOr0 MHpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcsi Ha MPOTSIKEHUU BCETO
o0OydeHUss Ha YpPOBHE CpeIHEro oOmero o0pa30BaHHUs, IMOCKOJIBKY B KaXKJIOM
pasnene Ilporpammbl MpenrycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynabTaTe OOy4aroluecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILIECHHUs
pallMOHANbHBIX, HPPALMOHAIbHBIX, IOKa3aTeNbHBIX, JOrapupMUUEecKux u
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
coJepkamux mnapaMmerpsl. [lonmydeHHble yMEHMsSI HIMPOKO HCHOIBb3YIOTCS MpH
UCCIIEOBAaHUU (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHbBIX
3a]a4 U 3a]a4 Ha HaXOKJICHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUH.
JlanHas comeprkaTeibHAasl JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpOBAHHE YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmynaMm, MpeoOpa3oBaHUs  PALMOHATBHBIX,
UPpALMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKEHHUH, a TaKkKe BBIPAKEHUH,
COJEpKaIllMX CTENeHU W Jorapumbl. braromaps usydeHuio anredpandeckoro
MaTepuanga NPOUCXOAMT  JajbHEHIIee  pa3BUTHE  ANTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUSI O0YyYarommxcs, (OPMHUPYIOTCSI HaBBIKM JI€IYKTHBHBIX
paccyxneHuid, pabOTBl ¢  CHUMBOJBHBIMH  (opmMamu,  MpPEICTaBICHUSA



3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeajgaraeT S(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HAIISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
MEeperuieTaeTcs ¢ JAPYTMMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHsI MaTepuana. M3ydyenue cTeneHHou,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMCTB
U rpaUKoB, HCIONb30BAaHUE (PYHKIUHN IS pelleHus 3a1ad U3 APYruX y4eOHBIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJYy4YEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BbIPAXKATh 3aBUCUMOCTH MEXIY BEITUYMHAMHU B
paznuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyecKoOro aHaiv3ay MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uku  cIOXHBIX (GYHKUMNA, ONpeneNsiTh HMX HauOOJIbIIME U HaUMEHBIIHE
3HAYEHUs, BBIYHUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHusi mpoueccoB. JlaHHas coaepkarelbHas JHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHMSI MAaTEMAaTHYECKHUX MOJIENIEd pealbHbIX CUTYallUH,
NO3BOJISIET HAXOJAWTh HAWJIy4Illee PEIICHHWE B MPUKIAIHBIX, B TOM YHCIE
COIMATIbHO-3KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

CoaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTMKH. TeopeTHKo-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpC IIKOJIbHOU MaTEMAaTUKHU
W IpejyaraloT HauboJsiee YHUBEPCANbHBIM SI3bIK, OOBEIMHSAIOUIMN BCE pa3ieibl
MaTeMaTUKl M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCLUMIUIMHBL M HMX HOPWIOXKEHUs B enauHoe nenoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaroIEMyCsl IOHUMaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTHKU M HCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXKHBIM TPU3HAKOM MAaTEMaTUKH KaK HayKH CIEeIyeT NpU3HaTh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMUN M CJIEAOBAHHME ONPEIEIEHHBIM
IpaBWJIaM  [OCTPOEHHS  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMu



MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuiI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOT'0 MOJICIUPOBAHUS, KOTOPHIE MPHU3BaHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, HWCCIEIOBaHMUS JTHUX MOJIeJied C TMOMOIIBI0 ammapara aiareopbl u
MaTeMaTU4YeCKOro aHaJin3a, HMHTEPIpPETalluy TOJYYECHHBIX pPe3yJIbTaToOB. Takue
3aJIaHUS BIUICTCHBI B KKIBIA M3 Pa37eiIOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JI PEIICHHs] TMPUKIaTHbIX 3anad. [Ipu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydarolmuecs:  pa3BUBAIOT
HAOII0IaTeIbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh U  KOHKPETHU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIQJAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUSHHS BCEX TeM y4eOHOro Kypca «Anredpa u Hayaiza
MaTEeMaTHYECKOTO aHaJIN3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOIO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[lpumenenue apoOell W MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHbIE W HUPPAUMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIE BBIYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJCTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadunnenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTETICHN U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS] MOKA3aTEeIbHBIX

YPaBHEHHUM.

[IpeoGpazoBaHre BHIPAXKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METOIbI pEIICHHS
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUN.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JUHEWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEICIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHne NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U OTIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIEN PEaJbHOM CUTyallMd C MOMOILIbBIO
YpPaBHEHUUM MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3aaHus (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuuu. IIpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKUIMS ¢ HaTypaJdbHBIM M LIEIBbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTeleHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJbHbIM MTOKA3aTEIIEM.

[lokazatenbHast U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKUIUN TS pelIeHUs] YPaBHEHUI.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIEAOBaTeabHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATENIBHOCTH. VICTOpHsS BO3HMKHOBEHHS MAaTEMAaTHUYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmetnueckass U reoMmeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMETpHUYECKOM
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TIPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1ay
MPUKJIAAHOTO XapakTepa.

HenpepriBHbie (QyHKIIMU W UX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMN HEMPEPHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3aiad.

[lepBast u Bropas npousBoaHble GyHKIMH. Onpeenenne, reOMeTpUIeCKuil u
dbu3rUeCKuii CMBICT POU3BOIHON. Y paBHEHHUE KacaTeIbHOU K TpaduKy (pyHKIIHH.

[IpousBojiHbIE  3JIEMEHTAPHBIX  (PYHKIIMM. [IpousBogHast  cymmbl,
IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHo:kecTBa U JIOTHKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM MU HUX CBOMCTBA. Jlnmarpammsl
Oiinnepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Ompenenenue, TeopemMa, CBOMCTBO MaTeMaTUYeCKOro OObEKTa, CJIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KVIACC

Yucia v BbIYMCICHUS

Harypanbubie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU ILIEJBIX
yucell, HauOonbImuii obmui aenutens (mamee — HOJ]) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octatkoB mo moaysmto, anroputma EBkinna s pemeHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHpie uucna. AnreOpanyeckass M TPUTOHOMETpHUUecKas (HOPMBI
3alUCU KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHON IIJIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMILIEKCHBIX YHCEeIT JUIsl pelieHusT PU3NIeCKUX U TeOMETPUUIECKHUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema u COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHUH €  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapupMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS CHCTEM M COBOKYIHOCTEH pAIMOHAJIBHBIX,
UpPpaAlMOHABHBIX, TOKA3aTEIBHBIX U JOrapU(PMUIECKUX YPAaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KW3HU, HHTEPIPETALHNS ITOTYYEHHBIX PE3YJIbTATOB.

DOyHKUNM U TPaPuKHu

I'padpux xommosumuu ¢ysknmii. ['eomerpudeckue 00pa3pl ypaBHEHUN W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKH.

I'paduaeckne meTonmpl pemieHus ypaBHEHHMA W HepaBeHCTB. I 'paduueckue
METO/IbI PEIICHUS 3a7a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB (YHKIUI AJIS WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3a/ady U3 JAPYTHX Y4EOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne mMpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaMMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dlIEro pPENICHUsS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs IEPBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII HMHTErpaia. Beruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOnua.

[IpumeHeHnue uHTErpana s HAXOXACHHUS IUIOIIAJEH MUIOCKUX (GUryp U
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemenunit auddepeHMalIbHbBIX ypaBHEHHI. MartemaTruueckoe
MOJIETUPOBAHME PEAJTbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIraTbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEJACTaBICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUH HAayKh U JIESITEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEeMaTUYECKUM acIeKTaM pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQECCHOHATBLHON  JCSITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKOW HAaITPaBJIECHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE MI00ANIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUEHTALIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYECKOW KYJIbTYpOHM Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUSI, KPUTEPUH MPOBOAMMOTO aHAIIN3a,;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHHSIX, MpEJiaraTh KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TIPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHECHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITEIbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI MO pE3yJbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHDOpPMALUKU, NAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (opMax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepcaJIbHbIE Y4eOHbIE TeHCTBUS

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MpeBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEIOCTHXKEHHS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPaOOThI, pacnpelnemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTMMHU YJ€HAMU KOMAaHJbl, OLEHUBAThH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIINE
peMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM padodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIIO, MHOMXECTBA
palMOHAJBHBIX U IEMCTBUTEIbHBIX YHCEN, MOIYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JOpOoOM M TPOUEHTHI JJIA peIIeHUs NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYUCICHUI;

CBOOOJTHO OMEpUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTEeJIeM;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: JIOTapu(dM uwWcIa, AECITHYHBIE W
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATHUSIMU: APKCUHYC, apPKKOCUHYC U apKTAaHIE€HC YHCIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXKJAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh PA3JMYHbIE METONBI PCIICHHsS] PalUOHATBHBIX U JPOOHO-
paIMOHANILHBIX  YPABHCHHWH, TPHUMEHITh METOJ WHTEPBAJIOB ISl  PEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHSATHUSIMH: MHOTOYICH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TeJIBIMH KO3(P(UIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMCHSTH
JielieHue MHOTOYIEHa HA MHOTOWIEH C OCTaTKoM, Teopemy besy u Teopemy Buera
JUIS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W ero TCOMETPUYCCKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpEACIUTENS 2 X 2 IS BBIYUCICHHUS €r0 3HAYCHHSI,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTYAI[UU C TIOMOIIBIO CUCTEMBI JIUHEHHBIX YpaBHCHUH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MATPHII W OIpeaeTuTenei,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCTIOJIh30BaTh CBOMCTBA JEHCTBHI C KOPHSIMH Ui TIpeoOpa3oBaHUS
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHUs YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTCIICHHU C
palMoOHAIBHBIM TI0Ka3aTeleM;

UCTIOJIh30BATh CBOICTBa norapumMoB TUTST npeoOpazoBaHuUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: HPPAIMOHAIBHBIE, MOKAa3aTelbHbIE U
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NIEPEXO0JI0B WUITM OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJHO OMEpPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MIOCTPOSHHBIE MOJIEIH C UCIIOIB30BAHUEM allapaTa aireopshl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHIMH: (DYHKIIHS, CIIOCOOBI 3aaHus (PyHKIINH,
B3aMMHO OOpaTHble (YHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBHITIONTHATD dJIEMEHTapHbBIE TpeoOpa3zoBanus rpadukoB PyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN QYHKIMH, HYJIH QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (PyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKIHH, HAuOOJNbIee W HAUMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: CTeTICHHAs (DYHKIHS C HATYPAIHHBIM U
IeapIM TIoKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM



nokasarenieM, rpauk KOpHs N-Oi CTEeNeHH Kak (PyHKUMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUPOBATh MHOHATHSAMU: JMHEHHAs, KBaApaTuyHas U JIpOOHO-IMHEWHAs
(YyHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTellbHas W Jorapupmuyeckas
(GyHKIMU, WX CBOMCTBAa U rpaduKH, HCHONB30BAaTh HUX TpaduKu ISl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYyHKUMHA JJIS  HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3aJay U3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMU;

Hauasia MmaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OMNEpUpPOBATh MOHATHIMU: apudmeTHUeckass U TreoMeTpuyecKas
nporpeccus, 6eCKOHEYHO yObIBaloIas reOMETpUYECKasi MPOrpeccusi, JINHEUHBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJisi PEHIeHUs pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3aaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0 aHaliu3a KaKk aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTHI Tpadrka QyHKITUH;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI ISl peIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTISTh TIPOU3BOJIHBIE CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUH
ABYX (DYHKIIMH, 3HaTh IPOU3BOJHBIC AIEMEHTAapHbBIX ()YHKLINHI;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOIHO  ONEpUpOBaTh  MOHATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>KECTBaMHU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT Il ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 33]a4 U3 APYTHX yUYE€OHBIX IPEIMETOB;

CBOOO/IHO OIEpPHPOBATh TMOHATHSMHU: OIpEAeNeHHEe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTr0 00BEKTA, I0KA3aTEIBCTBO, PABHOCHIIBHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOyuenus B 11 kjacce o0O0ydyaroIIMiiCs TOJYYUT CIECAYIOIIHUE
MIPEIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yuciaa 1 BBIYUCICHUS:

CBOOOJHO ONEpUpPOBaTh MOHATHUAMM: HATypaJlbHOE M LEJ0€ YHUCIIO,
MHOXECTBA HATYPAJIbHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH IEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4McCen i PEMICHUs 3a]1ay, IPUMEHSATh
anroput™ EBkinna;

CBOOOJHO ONEpPUPOBAaTHh MOHSATHUEM OCTaTKa MO MOAYIIO, 3alUChIBAThH
HATypaJIbHBIEC YMCJIA B PA3JINYHBIX MO3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(PMeTHUecKre omnepanuyl ¢ HUIMHU U
MU300paXkaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOPHEW TMpU PEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxXoauMble  GOpMYJbl  JJII  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VMppaluOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalre MOYJIU U IMapameTphl;

IPUMEHSTH rpadudecKre METOIbI ISl PEUICHUsI YpPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MLIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS W CBOWCTB KOMITO3HITNH ABYX ()YHKIIHIA,

CTPOUTh T'€OMETPUYECKHE O00pa3bl YpaBHEHUHA W  HEPABEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  OINEpUPOBATH MOHATUSAMH: TIpaQUKA TPUTOHOMETPHUUYECKHUX

byHKITHUI;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Havasa mareMaTH4ecKOro aHajmu3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HaUMEHbIlIee 3HaueHus1 QYHKUMUHU HENPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEero pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKHUX, 3ajayax, JJs
OINIPENENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJod WM
rpadukom;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TIEepBOOOpa3Has, ONpeneaEHHBIN
UHTETpaji, HAaXOJIWUThb MEPBOOOPAa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHUM Ha TpPHUMEpE
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemiatb TpUKIAJHbIE 337a4d, B TOM YHUCJIE COLMAIIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapaxkrepa, CpeACTBAMU MaTEMAaTHUECKOIO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
2 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
1[eJIbIM TTOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
JlorapudmMudeckue ypaBHSHHs
6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie Gpynkmmm. [IponsBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 5 2
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapmeie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/ICCJ'IGILOBaHEIC (YHKIHIA ¢ TTOMOIIBIO 99 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIUM. 14 1
TpuroHomeTpryecKkue HEpaBEHCTBA
4 HppanmoHnaisHbIe, MOKa3aTeIbHbIC U 24 1
sorapuMuvecKue HepaBEeHCTBA
5 KowmmnekcHeie yncna 10 1
6 HarypanbHbie u 11e1b1e yncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AIAS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[1]
Jl:;_l'l Tema ypoka Bcero Konrpoanueie | Tpaxrueckue fl[:;‘?eﬂnﬂ :)Igg)ag?:;?:enbﬂme
padoTsbI padoThI pecypebi
1 MHO)KGC"EBO, oTepalluy HaJl MHOKECTBaMU 1
M UX CBOMCTBa
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara sl pelieHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE MTEPHOUUECKIE TPOOH
Panmonaneubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MIEPUOANICCKUE APOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a7a4
8 HeicTBuTenpHble yncia. PanponaabHbie U 1
HppaMOHAJILHBIE YHCIIA
9 Apj/l(bMeTI/I‘IeCKI/Ie OTIEPAIIH C 1
JIEWCTBUTEIbHEIMA YHCIAMU
10 MO,E[yJ'IL JNEHCTBUTEIBHOTO YKCIIa U €T0 1
CBOICTBA
[TpubnmkEHHBIE BBIYUCIICHUS, IPABUIIA
11 OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA 1
pe3ynbTaTa BRIYUCICHUN
12 OcCHOBHBIE METO/IbI PELLIEHUS LIEIBIX U 1




JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIeHa HA MHOTOYJIEH C
ocratkoMm. Teopema besy

16

MHoTrOo4JIEHBI ¢ TETBIMHA KOYPPUITISHTAMH.
Teopema Buera

17

Pemrenne cucrem TMHENWHBIX YPaBHEHUN

18

Pemrenne cucrem MMHENWHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.
Onpenenurens MaTpUII 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUHMCIIEHHE €r0 3HAYECHUS

21

[IpuMeHeHne onpeaenuTeNs I PEIIeHUs
CUCTEMBI JINHEUHBIX YPABHEHUN

22

Pemrenne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemenue npuknanHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtposnpHas padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHucTeMsl
JIMHENHBIX YpaBHEHHUN"

25

DyHKIMS, CITOCOOBI 3aJaHus (PYHKIIUU.




B3aumuo o6parnbie pynkuun. Kommosumus
GbyHKIII

I'padux GyHKIMHN. DIEMEHTapHbIE

26 .
npeoOpa3oBanws rpa@uKoB QYHKIINUN
OO6nactb onpeesieHusi © MHOYKECTBO

27 3HaueHu# ¢pynkuuu. Hymu ¢pyHKImm.
[TpomexxyTKH 3HAK OCTOSIHCTBA
UETtHbie 1 HEUETHBIC (PYHKIIHH.

28 [epuonyeckue pynkuuu. [IpomMexyTku
MOHOTOHHOCTH (DYHKITUU
MakcuMyMbl 1 MUHUMYMBI () YHKITHH.

29 HauGompIiee 1 HauMeHbIIIee 3HAYCHHE
(YHKIIUM HA TIPOMEKYTKE

30 JluneiiHasi, KBajipaTUyHas ¥ IpOOHO-
JTUHeHas QyHKIUU

31 DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPadUKOB ITUX PYHKITHI

30 DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPadUKOB ITUX PYHKITHI

33 Crenensb c 11e1bIM MoKazaTesnemM. buaom
Hbrorona

34 Crenensb c 11e1bIM MoKazaTesnemM. buaom
Hprotona
CrenenHas GyHKIHS C HATYpPaJIbHBIM U

35 nebpM nokasareiieM. E€ cBoiicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaguk”

37 Apudpmernueckuii KOpCHE HaTypaJlbHON
CTENIEHU U €ro CBOMCTBA

38 ApupmeTrueckuii KOpeHb HaTypalbHON

CTEIICHU U €r0 CBOMCTBA




39

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
COAEpKAIIUX CTENICHU U KOPHU

40

[IpeoOpa3oBaHws YUCIOBBIX BEIPAKEHUH,
COAEpKAIIUX CTENIEHH U KOPHU

41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHMH,
COAEpKAIIUX CTENIEHH U KOPHU

42

Wppannonanshble ypaBHeHHs. OCHOBHbBIE
MCTOJbI PCIICHHUA UPPALMOHATIbHBIX
YpaBHEHUU

43

Wppaumonanshble ypaBHeHHUs. OCHOBHbBIE
MCTOJbI PECIICHUA UPPALMOHATIbHBIX
ypaBHEHUU

44

Hppaumnonanshsle ypaBHeHHs. OCHOBHBIE
METO/Ibl pEUIEHUS UPPALMOHATBHBIX
ypaBHEHUU

45

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHAJILHBIX YPaBHEHHM

46

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
UppallMOHAJIbHBIX YpaBHEHUI

47

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAJIbHBIX YPaBHEHHIM

48

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
WppalMOHANILHBIX YPaBHEHHI

49

CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
KaK (QyHKIMH 0OpaTHOW CTEHEHH C
HaTypaJIbHBIM TOKa3aTesieM

50

CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
Kak (QyHKIIMHM 0OpaTHOM CTENeHN C
HaTypaJbHbBIM IOKa3aTelIeM

51

KonTtponpHas padota: "CBoiicTBa 1 rpaguk
KOpH# N-oi ctenenu. MppannonaibHele
ypaBHeHus"




Crerens ¢ palOHAJIbHBIM IOKAa3aTCJICM U

52 o 1
e€ cBoiicTBa

53 C:FGHG}UII) C palMOHALHBIM TTOKa3aTeNIeM H 1
e€ cBoiicTBa

54 C:FGHG}UII) C palMOHALHBIM TTOKa3aTeNIeM H 1
e€ cBoiicTBa

55 [TokazarenbHas QyHKLMA, €€ CBOMCTBA U 1
rpaduk

56 Hcnonb3zoBanue rpa?HKa byHKIUAA TS 1
pelIeHus ypaBHEHUH

57 Hcnonb3zoBanue rpaijKa byHKIIAA TS 1
pelIeHHs YpaBHEHUH
[Toxa3zatenpHbIe ypaBHEeHUS. OCHOBHEIC

58 METO/IBI PEIICHUS TIOKA3aTeTbHBIX 1
YpaBHCHHIA
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[TokazaTtenbHbie ypaBHEeHHS. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTeIbHBIX 1
ypaBHEHUH

61 Kontponbhas padota: "[lokazarenpHas 1
¢bynaknus. [TokazarenbHbie ypaBHEeHUS"

62 Jlorapudm yucna. CoiicTBa orapupma 1

63 Jlorapudm yucna. CoiicTBa orapupma 1

64 Jlorapudm yucna. CoiicTBa orapupma 1

65 JlecsiTuuHble U HATYpaJIbHBIEC JTOTAPU(PMBI 1

66 JlecaTUUHBIE U HATypaJIbHbIE JIOTapU(PMBbI 1

67 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPIKAIIUX 1
sorapumsl

68 [IpeobpazoBaHue BBIpaKEHHH, COAECPIKALIINX 1




sorapuMsl

[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

69
norapumMsbl

70 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U
rpadux

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpaduk

72 Wcnonb3oBanue rpaduka QyHKIUN A5
penieHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIUM A5
peuieHust ypaBHEHHI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pelIeHHsl Jorapu(PpMUIecKux
ypaBHEHUU
Jlorapudmuaeckue ypaBHeHus. OCHOBHBIC

75 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIA

79 KontponbHas padota: "Jlorapudmudeckas
¢dbyukuus. Jlorapubmuyeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC

YHUCJIOBOI'O apryMmcHTa




ApKCUHYC, apKKOCUHYC M apKTaHI'€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKHIX 1
(YHKIMH 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTIpe/IeNIeHUEe TPUTOHOMETPUICCKHIX 1
(YHKIIMI YHCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYIIBI 1

87 OcCHOBHbBIE€ TPUTOHOMETPUYECKUE (POPMYIIbI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITBI 1

90 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIpKCHUH

91 Hp606p330333HI/Ie TPUTOHOMETPHUYECKHIX 1
BBIpKCHUH

92 Hp606p330333HI/Ie TPUTOHOMETPHUYECKHIX 1
BBIp2KCHUI

93 Hp606p330133HI/IC TPUTOHOMETPHUYECKHIX 1
BBIPKCHUI

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

96 Pemienne TpUroHOMETpUYECKUX YPABHEHHM 1

97 Pemienne TpUroHOMeTpUYECKUX YPABHEHHM 1

98 Pemienne TpUroHOMeTpUYECKUX YPABHEHHM 1

99 Pemienne TpUroHOMeTpUYECKUX YPABHEHHIM 1

100 Pemenne TpUroHOMETPUYECKUX YPABHEHHUM 1
KonTtposneHas padoTa:

101 "TpUrOHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHHS"

102 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aIaHUs 1




nociaegoBaTeabHoCTEr. MeTon
MaTEMaTHYE€CKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarensHoCTH. McTopust ananusa
0ECKOHEYHO MaJIbIX

104 ApudmeTrueckasi mporpeccus

105 ['eomeTrpuueckas mporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 Cymma 6GCKOH€jIHO yOBIBatomIeu
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCTTIOHEHIIUAJIBHBIN POCT.
Yucno e. Dopmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEeNHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

111 ‘I‘<0HTp0J'II)HaSI pabora:

[TocnenoBaTenbHOCTH U TIporpeccuu’”

112 HenpepsiBHBIC PYHKIIMHK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKIMHA

114 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JIJIs1 PEIICHHUS
HEPaBEHCTB

117 MeTto1 UHTEPBAJIOB 7S PEIICHHUS
HEPaBEHCTB

118 Metoa MHTEpBAJIOB ISl pEICHUS




HEPABEHCTB

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

119 y 1
GYHKIMH U1 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIMH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BOAHBIE HYHKIUU 1

122 Onpe)leneHHf, T€OMETPUUECKHUI CMBICTT 1
MTPOU3BOTHOM

123 Onpe)leneHHf, (bU3UYECKU CMBICIT 1
MTPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIIN

125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIIN

126 [Tpoun3BoIHBIE 2JIEMEHTAPHBIX (HYHKIIHMA 1

127 [Tpon3BoIHBIE 2JIEMEHTAPHBIX (HYHKIIHMA 1

198 [IpousBoiHasi CyMMBI, POU3BEACHHUS, 1
YaCTHOTO U KOMIO3UIMH QYHKIUI

199 [IpousBoiHasi CyMMBI, TPOU3BEACHHUS, 1
YaCTHOT'O U KOMIO3UIMH (DYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIMH QYHKIIUI

131 KontponbHas padota: "[IponsBognas” 1

132 HOBTOPe'I'-II/Ie, o0o011eHue, cucreMaTi3anus 1
3HaHuM: "YpaBHeHUs"

133 [ToBTOpenue, 06061IeHNE, cCCTeMaTH3aIUs 1
3HaHui: "OyHkunn"

134 HTorosas KOHTpoJbHas paboTa 1

135 HTorosas KOHTpoJbHAs paboTa 1

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 1

3HAHUH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
MCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxaenue HaubompIiero u
HaUMEHBIIIETO 3HAUYEHHUs HEeNPEePhIBHON
(GYHKIIMH Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMEHBIIET0 3HaYEeHUs HelIPePhIBHOM
(GYHKIIMU Ha OTpe3Ke

HaxoxnaeHue HaKOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU S HerepBIBHOﬁ




(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

13

[IpuMeHeHne npon3BOIHOM s
HaX0XJICHHS HaWIy4dIlero peleHus B
MIPUKIIAIHBIX 3a7jauax

14

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYUIIIETO PEIICHUS B
MIPUKIIATHBIX 3a/1a4ax

15

[IpumeneHnne npou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOro GOPMYIION UITH
rpadukoM

16

[Ipumenenue Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaguKoM

17

Kommno3unus dbyHkimii

18

Kommno3unus dbyHkimii

19

Kommno3unus ¢byHkimii

20

I'eomerpuueckue o0pa3bl ypaBHEHU Ha
KOOPJIMHATHON INIOCKOCTH

= I =TSN

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON INIOCKOCTH

-

22

KonTtposnpHast padoTa: "MccnenoBanue




(GYHKIMH C TOMONIIBIO MPOU3BOAHOM"

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23
epBoOOpa3HBIX

24 [TepBoOOpa3HbIC NIEMEHTAPHBIX ()YHKITHIA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBo0oOpa3HbIE NIEMEHTAPHBIX ()YHKITHIA.
[TpaBuna Hax0XIEHU TEPBOOOPA3HBIX

26 Nurerpain. ' eomeTpuyecknii CMbICT
UHTerpaia

27 Beruncnenue onpenenéHHoro nHTerpana
o ¢popmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herotona-JleitOnuna

29 [TpumeHeHwe HHTETpaNa I HaX0XKACHUS
TJI0IA IeH TIOCKUX (huryp

30 [IpumeHeHue uHTErpana sk HAXOXKACHUS
00BEMOB reOMETPHUECKHX Tell

31 [Tpumeps! perenuit auddepeHInaTbHbIX
ypaBHEHU U

39 [Ipumepsr perenuit audhepeHIuaTbHbIX
ypaBHEHUH
Maremaruueckoe MOJEIMPOBAHHE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO
g depeHInanbHbIX YpaBHEHHH

34 KontponbHas padota: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIHUU, UX

CBOMcTBA U rpaduKu




Tpuronomerpudeckue GyHKIUHU, HX

38 .
CBOCTBa U rpaduku

39 Tpuronomerpuyeckue QyHKIIHH, UX
CBOWCTBA ¥ IrpaduKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 PerieHne TpUroHOMETPHUYECKUX
HEPaBEHCTB

45 PerieHne TpUroHOMETPHUYECKUX
HEPaBEHCTB

16 Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Kontponbhas padota: "['paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHIA.
Tpuronomerpuyeckne HepaBeHCTBA"

49 OcCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

51 OcHOBHBIE METOIBI PELLICHUS




IIOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI PCIICHUS

52 MOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
JOrapu(pMUICCKUX HCPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/JIbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
HMPPAIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHAJIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUS
HppallMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PEILICHUS
HppallMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue meto bl periieHns
UppallMOHAJILHBIX YPaBHEHHM
62 I'padmyeckue meto b1 pemieHus
HppalMOHAJILHBIX YPaBHEHHI
63 I'pacdmyeckue meto b1 periieHns
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl penieHus
Jorapu(pMUUECKUX ypaBHEHHMA
66 I'padmyeckue MeTobl peneHus

J'IOl"apI/I(pMI/ILIeCKI/IX HCPaBCHCTB




67

I'padmyeckue MeTobI pemeHus
Jorapu(MUIECKUX HEPABEHCTB

68

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcKux
YpaBHECHUI

69

I'padmyeckue MeTOBI pemeHUs
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHanibHele,
MOKa3aTeIbHbIE U JIOrapu(pMUUECKHE
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCJIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCJIa

75

Apudmernueckue omnepaium c
KOMIIJIEKCHBIMU YHCIIAMU

76

Apudmernueckue omnepaiuu c
KOMIIJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOI’I IIJIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu




13 KOMIIJICKCHOI'O YHCJia

®opmyna Myaspa. KopHu N-oi1 cTenenu

80 1
13 KOMILUIEKCHOTO YHCIa
[IpruMeHeHHEe KOMIUICKCHBIX YUCEIT JUIS

81 pemeHust PU3NIECKUX U TEOMETPUIECKUX 1
3a/1a4

82 KonTponbnas pabora: "KomiiekcHbie 1
gucia"

83 HatypaJibHbIC ¥ 1IeTbIe Yrciia 1

84 HarypanbHble U 1ienbie yncina 1

85 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

86 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

87 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
mensix yncen: HOJ u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
mensix yncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LEJIBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
L[EJIbIX YUCEeII: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LIEJIBIX YKCEII: aropuT™ EBKiMaa s 1
pelIeHus 3a/1a4 B LIETIbIX YHCIax

92 KOHTI?‘OJ'ILHEUI pabora: "Teopus menbIx 1
qucel
Cucrema ¥ COBOKYITHOCTh ypaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1
CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 1

PaBHOCHUJIBHBIE CUCTEMBI M CICTEMBI-




CICACTBUA

OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

95 N .
COBOKYITHOCTCHU pallMOHAJIbHBIX YPABHCHHUU

OCHOBHBIC METO/IbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHATBHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

OcCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKAX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

[IpumeHeHne cucTeM K perieHuo
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIaCTEH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETAIHS OTYICHHBIX
pe3yIbTaToOB

[TpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yIbTaTOB

[IpuMeHeHre HEpPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ1a4d U 3a/1a4 U3

103 pa3nuyHbIX 007acTeil HayKH U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToOB




KonTponsHas padora: "CucreMbl
paluOHAJIbHBIX, UPpPAlIMOHATIBHBIX

104 1
MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX
ypaBHeHUi"

105 PanmionanbHbIe ypaBHEHUS C TapaMeTpaMu 1

106 PanmonanbHbie HEpaBEHCTBA C 1
rapamMeTpamu

107 PanmonanbHbIe CHCTEMBI C TapaMeTpaMu 1

108 HppaumnonanbHble ypaBHEHMS, 1
HEPaBEHCTBA C IMapaMeTpaMu

109 HppannoHaibHbIE CUCTEMBI C 1
rapamMeTpamu

110 [Toka3zaTenbHbIC ypaBHEHHUS, HEPABEHCTBA C 1
rapamMeTpamu

111 [Toka3aTenpbHBIC CHCTEMBI C TTApaMETPAMHU 1

112 Jlorapudmudeckue ypaBHEHUS, 1
HEpPaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢ 1
rapameTpamu

114 TpuronomeTpudeckue ypaBHEHUS C 1
rapameTpamu

115 TpuronomeTpudeckre HEPaBEHCTBA C 1
rapamMeTpamu

116 TpuroHoMeTpUIECKHE CUCTEMBI C 1
rapameTpamu
[TocTpoenune u uccneaoBaHuE

117 MaTeMaTI:I‘IeCKI/IX MoJieIei peanm:n;lx 1
CUTYaIIMI C MOMOIIBIO YPAaBHEHUH C
napaMmeTpamu
[TocTpoenue u uccnegoBaHue

118 MAaTeMaTHYECKUX MOJIENEN peaabHbIX 1

chyauHﬁ C IOMOIIBIO CUCTEM ypaBHCHI/Iﬁ




C IapaMeTpaMu

119

[Toctpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYALMH C MOMOLIBIO CUCTEM YPAaBHEHUI
C IapameTpaMu

120

KonTponsnas pabora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, o6o0IICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, o6o0IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHHs"

123

[ToBTOpeHnue, 06o0IICHNE,
cucTeMaTrn3anus 3HaHWii: 'Y paBHEHHSL.
Cucrems! ypaBHeHUN'"

124

[ToBTOpeHnue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

125

[ToBTOpEeHue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

126

[ToBTOpEeHue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctra"

127

[ToBTOpEeHuE, 0600mEHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMmeHeHue"

128

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ npuMmeHeHue"

129

[ToBTOpEHUE, 0000IICHNE,
cuctemarusanus 3HaHuii: "IIponsBoaHas u
e€ npuMeHeHue"

130

[ToBTOpEeHnue, 06061IeHNE,
cucreMaTH3anus 3HaHuii: "MHTerpa u ero
IpuMeHeHue"




[ToBTOpEenue, 060061ICHNE,

131 o " 1
cucTeMaTH3anus 3Hanuii: "OyHKIun
[ToBTOpEenue, 06001ICHNE,

132 Hon " 1
cucTeMaTH3anus 3HaHuii: "OyHKIun
[ToBTOpEenue, 06001ICHNE,

133 Hon " 1
cucTeMaTH3anus 3HaHuii: "OyHKIun

134 Wrorosas kKoHTposIbHas paboTa 1 1

135 HToroBasi KOHTpOJIbHAS padoTa 1 1

136 [ToBTOpenue, o6o0IICHNE, 1
CUCTEMAaTH3aINs 3HAHUH

OBIIEE KOJJMYECTBO YACOB I10 136 10

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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