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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa W Hayala MaTeMaTHYEeCKOTO aHAIHM3a» SBIACTCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOTpaMMe CpEAHEro oOimero oOpa3oBaHUs, MOCKOJIBKY, C OIHON
CTOPOHBI, OH OOECHeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y [UIsi HM3y4eHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBIILICHUE
0o0ydJaronumxcsi Ha ypoBHE, HEOOXOAMMOM /il OCBOCHUS HWH(MOPMATHUKH, OOIIECTBO3HAHUA,
UCTOPUM, CIOBECHOCTH U JPYyrux JUCHHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyuaromiuecss OBJQJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
bopMyITUpyeT CBOM JOCTHIKEHUS B MATEMAaTUIECKOU popme.

Y4eOHbI Kypc aireOphl U Ha4all MATEMATHYECKOTO aHAJM3a 3aKJIaJIbIBACT OCHOBY JUISI
YCIEUIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHUH, OWOJOrMH, TOHUMAHHUS OCHOBHBIX
TCHJICHIIUH Pa3BUTHA DKOHOMHKH M OOIIECTBEHHOW XHW3HH, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh HMX IS
JTAIBHEUIIET0 00pa3oBaHWs W B IIOBCEJHCBHOM JKM3HH. B TO JkKe BpeMs OBJaJIcHUC
a0CTPAaKTHBIMHU M JIOTUYECKH CTPOTUMU KOHCTPYKLIMSIMHU aireOpbl U MaTeMaTHYEeCKOTO aHaIn3a
pa3BUBAaeT yMEHHE HAXOJIUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKa3bIBaTh
YTBEPKACHHSI C MOMOIIBI0 MHIAYKIIMH U PacCykJaTh JeAyKTUBHO, HUCIOIb30BaTh 0000IICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE M aHAIOTHIO, (OPMUPYET KPEATHBHOE M KPUTHYECKOE
MBIIIJICHHE.,

B xoxe u3ydeHus ydeOHOro kypca «Ainrebpa U Hayaisa MaTeMaTHYECKOTO aHaIN3a»
oOydJaronuecss TIOJy4aloT HOBBIM OMBIT PEIIEHUS NPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
MIOCTPOEHUS MAaTEMATHUYECKUX MOJIENICH PEAIbHBIX CHUTYallMd, WHTEPHPETALUU IOJYYEHHBIX
pELIeHUH, 3HAKOMSTCS C MpUMEpaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIIUMUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc o0nazaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIA
peanu3yeTcss Kak uepe3 Y4YeOHbIM MaTepual, CIOCOOCTBYIOMIMK (HOPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 cneuuduky y4deOHOH  JHeATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIbHOM  KOHLEHTpAaUMW BHHUMAaHHUS, CaMOCTOSATENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3ysbTar.

B ocHoBe Meronmku OoOydeHHsI anreOpe W HadajgaM MaTEeMaTHYeCKOrO aHalu3a JICHKHUT
NEeSTSIIbHOCTHBIN TIPUHIIUT O0y4YSHUSI.

B ctpykType yuebHOro Kypca «Anredpa 1 Hadyajga MaTeMaTUYECKOTO aHAJIN3a) BbIICIICHBI
CJIEYIOIINE COJIEepPKATEIbHO-METOANYECKUE JHHUM: «Yucna W BeUKCICHUS», «DYyHKUUH U
rpadukuy, «YpaBHEHUS U HEpAaBEHCTBAY, «Havama MaTeMaTH4eCcKOro aHainmn3a», «MHOKeCTBa U
JOoTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSKEHUU
JBYX JIeT OOy4eHUsI Ha YpOBHE CpPEAHEro o0Iiero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSAS APYT
Ipyra U IOCTEINEHHO HACHIIAsACh HOBBIMH TeMaMu M pazaenamu. JlaHHbI ydeOHBIH Kypc
SBJISICTCSI WHTETPATUBHBIM, TIOCKOJIBKY OOBEAUHSET B cebe coaepkaHUE HECKOJIbKUX
MaTEeMaTUYECKUX UCUHUIUIMH, TAaKUX Kak aiaredpa, TPUrOHOMETPHUS, MAaTEeMAaTUYECKUN aHaJu3,
Teopusi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOyuaromuecs
OBJIaJICBAlOT BCE Oosiee IIMPOKUM MaTEeMATHUYECKUM ammapaToM, Yy HHUX MOCIeA0BaTEIbHO
dbopMHpyeTCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHOU
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIC NMPU U3YYCHUU y4eOHOTrO Kypca, IS PeIleHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEPIpPEeTUPOBATH
CBOM OTBET.



CopepxarenpHo-MeTONMYECKass  JMHUA — «YUucia W BBIUMCIEHHA»  3aBEpIIACT
(dopMHpOBaHNE HABBIKOB HCIIOJIB30BAaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBUIO HAayaTo Ha
YPOBHE OCHOBHOTO 00miero o0OpasoBanusi. Ha ypoBHe cpemnero oOmero odpa3zoBanus ocoboe
BHUMaHUE yJensercss (OpMUPOBAHUIO HAaBBIKOB pAllMOHAJIBHBIX BBIYMCICHHUH, BKJIIOYAIOIIUX B
ce0s1 MCIIOJIb30BaHUE PA3IMUYHBIX (OPM 3alUCH YHCIa, YMEHHE JAeiaTh NPUKUIKY, BBIIOIHSITH
npUOIMKEHHBIE BHIUMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, pab0oTaTh ¢ MaTEMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMBIE OOYYalolIMMCS MHOXKECTBAa HATYPaJbHBIX, HENbIX, PAIlMOHAIBHBIX U
JEHCTBUTENIBHBIX YUCEIN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmoMm M3 3TuX
MHOXECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CIIeU(PHUECKUE 3aaul U ONepaluu: AeJIeHHue
HAIIEJIO, ONEepUPOBAHHE OCTAaTKaMH Ha MHOXKECTBE IEJIBIX YHCeN, OCOOBIe CBOICTBa
palMOHATBHBIX U MPPALMOHAIBHBIX YUCEN, apu(MeTHYecKrne Onepaiyu, a TakKe H3BICUCHHUE
KOpPHs  HaTypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4ucel. braronaps
IIOCJIEA0BATEIbHOMY  PAaCIIMPEHUIO Kpyra MCHOJb3YEMBIX 4YHMCEI M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU MX IPUMEHEHUS ISl PELLIEHUS Pa3IMUHBIX 3a/1a4 (OPMUPYETCS PECTABICHNE
0 €JMHCTBE MaTeMaTHUKH KaK HAyKH U €€ POJIM B IOCTPOESHUHU MOJIENIEN PEaJbHOr0 MUpPA, IIMPOKO
UCTIONB3YIOTCS] 0000IIEHIE U KOHKPETH3AIIHS.

JIlunus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSKEHUU BCero oOydyeHHs Ha
YPOBHE cpeaHero oouiero o0Opa3oBaHus, IOCKOJIBKY B KaxaoMm paszene IlporpaMmel
IPEyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTate oOyuarouiuecs: oBj1aJ€BalOT
pPa3IUYHBIMM  METOJAaMH  DELIEHUS palMOHANbHBIX, WPPALMOHAIBHBIX, I10Ka3aTEIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad,
coJepkaiux napaMmerpsl. [logyyeHHble yMEHHsI HIMPOKO MCIONB3YIOTCS NPU HCCIEA0BaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHON, IPU PELICHUH NMPUKIIAJAHBIX 331a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBIINX U HAUMEHbIINX 3HauUeHUH ¢pyHkuuu. JlaHHas cozaeprkaTelbHas JMHUS BKJIIOYACT B
ce0s Tarke (OopMHpPOBAHME YMEHHUH BBINOIHATH pacuéThl MO (GopmylaMm, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKCHU,
colepKammx creneHn u Jorapudmel. braromapst m3ydeHHro anreOpanmyecKoro marepuana
IPOUCXOJUT JajbHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIECHUN, pabOThl ¢ CUMBOJIbHBIMU
(dbopmamu, mpeAcTaBIEHUsT 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIE HHCTPYMEHTHI JJIs1 PEIICHHUS MPAKTUUECKUX M €CTECTBEHHO-
HAy4HBIX 3aJa4, HarjIsAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KakK s3bIKa HAyKH.

CopnepxaTenbHo-MeToanYecKast JIMHUSA «DyHKIUMU U TpaQUKW» TECHO IeperuieTaeTcs ¢
JIPYTUMH  JIMHUSMH ~ y4eOHOro Kypca, IIOCKOJbKY B  KakOM-TO  CMbICIE  3aJaér
[IOC/IEZI0BATENbHOCTh ~ M3yY€HUs  MaTepuana. [3ydeHue  CTENeHHOH, IOKa3aTelbHOM,
JOTapuU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIUHA, MX CBOMCTB M TpaduKOB, UCIIOIb30BaHUE
GyHKUMH A7 peleHusl 3aAad U3 JAPYyruxX Y4eOHbIX IPEAMETOB M PEalbHOM >KU3HU TECHO
CBS3aHO KaK C MareMaTU4YE€CKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHUHN U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yaensercs (HOPMUPOBAHHMIO YMEHHS BBIpaXKaTh (OpPMyIaMu
3aBUCHUMOCTH MEX]ly Pa3IMYHbIMU BEIMUYMHAMH, UCCIEA0BATH MOJYYEHHbIE (QYHKIUH, CTPOUTH
ux rpaduku. Martepuan 3Toi cojepKaTeabHO! JIMHUYU HALleJIeH Ha pa3BUTHE YMEHHM U HaBBIKOB,
NO3BOJISIIOINMX ~ BBIp@XaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMM B  pa3audHoi  (opme:
aHAJTUTHYECKOW, Tpaduueckoil U cioBecHOH. Ero wusydeHwe CrnocoOCTBYeT pa3BHTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWMI0O W KOHKPETH3AIlHH,
MCIIOJIb30BaHUIO AaHAJIOTUH.



CopepxarenpHas nuHus «Havana mareMaTuyeckoro aHajin3ay IMO3BOJISET CYIIECTBEHHO
pacUIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3aJ]1a4, JOCTYMHBIX 00y4YaroImMuMCs,
TaK KakK y HHUX IOSBISETCS BO3MOXHOCTh CTPOUTH IPAPHUKHU CIOKHBIX (DYHKIIHUN, ONIPEISISITh UX
HauOOoJIbIIMEe U HAUMEHbBIINE 3HAYCHUS, BRIYUCIATH IUIOMAAN QUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTHM W YCKOpeHHsI mporeccoB. JlaHHas coaepkaTelbHas JIMHUASA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH peajdbHBbIX CHUTyalui, IO3BOJISET
HaxXOJIUTh HaWJIy4lllee pEeIIeHHWE B MPHUKIATHBIX, B TOM YHUCJIE COIMATBbHO-DPKOHOMHYECKHUX,
3aa4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaliu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBEHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUN
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE U UCKyccTBe. OOyJarommecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTHS MAaTEMAaTUKHU KaK HayKH, U
00 UX aBTOpAX.

CogepxarenpHo-MeTOAUYECKass JHUHUA «MHOXKECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUU MHOXKECTB W MaTeMaTH4YECKON JIOTUKU. TeopeTHKO-MHOXKECTBEHHbBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTUKH U IpeiaraloT HamOoJsiee
YHUBEPCATBHBIA SI3bIK, OOBEAMHSIONIMA BCE pPa3feiibl MAaTEMATHKH W €€ NPUIIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE NUCHUIUIHMHBI U UX MPHUIIOKEHU B equHoe 1enoe. [lostomy
BaXHO JaTh BO3MOXHOCTH OOYyYarolmeMyCs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTUKH U HCIIONb30BaTh €ro Il BBIPAKEHUS] CBOMX MbIcie. [pyrum
BOKHBIM MPHU3HAKOM MAaTEMaTUKU KaK HAyKH CIEIyeT NMPU3HATh CBOWCTBEHHYIO €Ml CTPOTOCTh
00OCHOBaHMN W CIIEJOBAaHHE OMNpEACNEHHBIM TpPaBUIaM [OCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTUKH CIOCOOCTBYET DPAa3BUTHIO JIOTHUECKOTO
MBIIUICHUS O0YYarOIINXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hadajga MaTEMaTHUYECKOrO aHaIu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTe€MaTH4YeCKOrO0  MOJEIUPOBaHUS, KOTOpble  MPU3BaHBl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABHIKOB TOCTPOCHHUS MOJENIECH peaabHbIX CHTYallUd, HMCCIEIOBAHUS STUX
MoOJieJied C TIOMOIIBIO ammapara ajreOpbl M MaTeMaTH4YeCKOTO aHaiu3a, HHTEepIpeTaluu
MOJy4YEeHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHBI B KaXAbIH W3 paslielioB MPOTPaMMBbl,
MOCKOJIbKY BECh MaTepuan y4eOHOro Kypca IIMPOKO MCHONB3YEeTCs AJS PEIICHUS! MPHUKIATHBIX
3amad. llpm pemeHum peaqpbHBIX MPAKTHYCCKUX 3aJad  OOydYarommecs pPa3BUBAIOT
HAOJI0IaTeIBHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh IMpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe U3YyYEHUS BCEX TeM Y4eOHOTo
Kypca «Anredpa ¥ Hayalla MaTeMaTHIECKOTO aHAITN3ay.

Ha usydenune yueOHOro Kypca «Anredpa u Hayajia MaTeMaTHYECKOTO aHAIN3a» OTBOIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 4daca B
HEJISIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Pannonaneupie yncna. OObIKHOBEHHbBIE U JACCITUYHBIE APOOU, MPOICHTHI, OECKOHEUHBIE
nepuoanueckue 1poou. Ilpumenenue apodei 1 NpoLEHTOB JUIsl PELICHUS TPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciael 3HAHUM U peanbHOU KU3HU.

JeiictButensHple uncna. PanuoHanbHble W HppalMOHANIbHBIE YHcla. ApupMETHYECKHe
ONEpalMK C JEHCTBUTEIBHBIMU 4YucIaMUu. MOIynb NEUCTBUTENBHOIO YMCIIA U €ro CBOMCTBA.
[IpnOnmxE€HHbIE BBIUMCIECHUS, TpaBUIa OKPYIJIEHUs, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokazateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCH IEUCTBUTENBHBIX YUCEII JUIsl PELICHUS ITPAKTUYECKHX 3a/1a4 U IIPEICTABIICHUS IaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp C palMOHANBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MOKAa3aTeJIeM.

Jlorapudm yucna. CoiictBa norapudma. JlecaiTHuHbIE 1 HaTypalbHbIE JOrapu(MBI.

CuHyc, KOCUHYC, TaHT'€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
APKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHSI.
PaBHOCWIBHBIE ypaBHEHUS U YpaBHEHMA-ClIeACTBUsL. HepaBeHCTBO, peleHre HEPaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LENbIX U TPOOHO-PAlIMOHANBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM IMEpEeMEHHOW. JleleHue MHOrouwsieHa Ha MHOIOWIEH € OCTAaTKOM.
Teopema be3y. Muorounensi ¢ nensimu kodddunrentamu. Teopema Buera.

[Ipeo6pa3oBanust YUUCIOBBIX BBIPAXKEHHI, COIEPKALUX CTENIEHU U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIbHBIX YPABHEHUI.

[loka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELLICHUS I10KA3aTEIbHbBIX YPAaBHEHUH.

[TpeoOpazoBaHue BbIpaKEeHH, COIEPIKALTUX JTOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JIOTapH(PMUIECKHIX
YPaBHEHUH.

OcHoBHble TpHroHoMmerpuueckue Qopmynsl. [IpeobOpa3oBaHue TPUTOHOMETPUUECKHUX
BbIpaKEHMI. PellleHne TpUroHoMeTpu4YeCcCKuX ypaBHEHUIM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuina CHUCTEMBl JIMHEHMHBIX YPAaBHEHUH.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBONCTBA, BBIYUCIEHHUE €r0
3HAUEHMS], IPUMEHEHHUE ONPENECINUTENS ISl PEIICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pelienue
MPUKJIAAHBIX 33/1a4 C MOMOILBIO CUCTEMBI JIMHEWHBIX yYpaBHEeHMIl. cciienoBanue nocTpoeHHOU
MOJIEJIN C ITIOMOIIBIO MaTPHIl U OIIPEAEINUTEIEH.

[IocTpoeHne MareMaTM4eCKUX MOJENEH PEabHOM CUTyallMd C IMOMOLIBIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKHX 3aJad U
3a/1a4 U3 pa3IUYHbIX 00J1aCTe HayKU U pealbHON )KU3HU.

DyHKIUH U rpapuKu

Oynkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatabie (ynkiun. Kommosumus
byukuii. ['padux pynkuun. dnemeHTapHbIe IpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.



OO6nacTp ornpeeneHuss U MHOXKecTBO 3HaueHUH ¢yHkuuu. Hynn ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBA. YETHbIe m HEeuéTHble QyHKUWU. llepmogmueckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKunu. Hanbosnblnee 1 HamMeHbIIee
3Ha4eHUs (QYHKIMU Ha IPOMEXYTKE.

JluneliHasi, KBaipaTU4YHAasA U JpOOHO-TMHEHHass QYHKLIUU. DJIeMEHTapHOe UCCIIEI0BaHUE U
HOCTPOCHHE UX TPaPHKOB.

CrenenHass (yHKIMS C HATypaJbHBIM W II€TBIM IMOKa3arteneMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA n-oil creneHu Kak (PyHKIMM OOpaTHOM CTENeHH C HaTypajlbHbIM
IIOKAa3aTEJIEM.

[Noka3zaTtenpHast U gorapudpmuueckas QyHKIUN, X CBOKHCTBA U rpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNsT yPaBHEHUH.

TpuroHomerpuueckass OKpPYXHOCTb, OINpEIEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHCJIOBOI'O apryMEHTa.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX TpoIleccax U sBiIeHHsX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana mareMaTH4ecKOro aHamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MOCIEI0BAaTENbHOCTENH. MeTo/l MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBATEIBHOCTU. VcTOpHs BO3HHUKHOBEHUS
MaTeMaTHYECKOI0 aHaJIn3a KaK aHaJln3a OECKOHEUHO MaJbIX.

Apudmernueckass W reoMerpuueckas — nporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKONW MPOTPECCHH.
JIMHEeWHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu JUisi pelieHus pealIbHBIX 33]1a4 PUKIAJHOIO XapaKrepa.

HenpepoiBuble ¢yHKIMM M HUX cBodcTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKOB
¢ynkuuii. CoiicTBa (yHKIMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB JUIsl peIleHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (QYHKLUH JUIs peleHus 3a1a4.

[TepBas u BTOpas npousBoHbIe GyHKIMHA. ONpenerIcHne, FTeOMETPHUSCKUA U (PU3NICCKHIA
CMBICJI IPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUUH. [Ipon3BoaHas cyMMbl, TPOU3BEIEHUS, YACTHOTO
U KOMIIO3UIUU (QYHKIHH.

MHoxkecTBa M JTOTHKA

MHOXeCTBO, Oomnepanuy HajJ MHOXECTBAMU M WX CBoMcTBa. Juarpammel Ditepa—BeHHa.
[IpuMeHEeHHE TEOpPETUKO-MHOKECTBEHHOIO amnmnapara [yl ONMCAaHMs pealbHbIX INPOLECCOB U
SBJICHUH, IPU PEIIEHUH 3a]1a4 U3 APYIUX y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO  MaTeMAaTH4YEeCKOTO  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIEC YPABHEHUSI.

11 KUIIACC

Yuciia ¥ BLIYHCICHUS

HatypanbHble W 1esble 4ucia. [IpuMEHEHHME TNPHU3HAKOB JEIMMOCTH IIEJIBIX YHCEII,
HauOosbmui oo nenutens (nanee — HOJI) m nHanmeHnbinee obmee kparHoe (nanee — HOK),
OCTaTKOB IO MOAYITIO, alropuT™Ma EBKIIMIA 1S perieHust 3a/1a4 B IEITbIX YHCIIaX.

Kowmrmnekcupie uuciia.  AnreOpandeckas W TpPUTOHOMETpHYECKas (OpPMBI  3amucH
KOMIUIEKCHOT'O 4YuClia. Apu(pMETHYECKHE ONEpalli ¢ KOMILUICKCHBIMH YnciaamMu. M3o0paxkeHue
KOMILIEKCHBIX YMCEIl Ha KOOPAMHATHOM TuiockocTu. @opmyna Myaspa. Kopau n-oit cTenenu u3



KOMIUIEKCHOTO uyucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (U3MYeCKUX U
F€OMETPUYECKHUX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema u COBOKYIIHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI-
CleCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YPABHEHHH C IMOMOUIbIO TPUTOHOMETPUYECKOMH
OKPYKHOCTH. PenieHue TpuroHoMeTpuyeCKnX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEeILICHHs TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/Ibl PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX, HPPAaLOHAJIbHBIX,
MIOKA3aTeIbHBIX U JIOTApU(PMUIECKUX YPABHEHHH.

YpaBHEHM, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

[IpuMmeHeHrEe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIECHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 W3 PaA3IMYHBIX OO0JIACTe HAayKH M PEANTbHOM JKW3HM, WHTEPIPETAlrs IMOIyYSeHHBIX
pe3yJIbTaTOB.

DyHKIUH U rpapuKu

I'padux xomnozuuuu GyHkuuii. ['eomerpuueckue oOpas3bl YpaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaUKH.

I'paduueckne MeToapl pemieHHs YpaBHEHHWH U HepaBeHCTB. ['paduyeckue MeTOJbI
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (GYHKIMNA Ui HMCCIENOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U PealIbHOM KHU3HH.

Havana mareMaTH4eCKOro aHAIHU3a

[TprMeHeHHe MPOU3BOIHOM K UCCIEI0BaHHUIO (PYHKIHUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHure HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNPepbIBHON (PYHKIIMHM HA OTpE3KeE.

[IpuMeHeHre TPOW3BOMHOM Ui HAXOXKICHMS HAWIydlIero pEelIEHUs B IPUKIATHBIX
3amadax, Ui ONpENeNIeHUs] CKOPOCTH W YCKOpPEHHS TIpolecca, 3aJaHHOTO (opMynoil wim
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpasHble 37€MEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TEPBOOOPA3HBIX.

Huterpain. ['eomerpryeckuil CMbICI HHTErpasia. BelunciaeHue onpenenéHHoro NHTerpaia
no popmyne Horotona-JleliOuuma.

[IpumeHeHue wuHTErpana Juis HaxOXKJIEHHUs IUIomanedl miockux ¢uryp u o0BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii quddepeHInaIbHIX ypaBHEHHH. MaTeMaTH4eckoe MOACTHPOBAHNE
peabHbIX IPOLIECCOB C MOMOILBIO AU(PepeHINaNbHbIX YPABHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIeCTBa, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXXEHHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, WCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU W JESTENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTUUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylispHas (pusnueckas akTHBHOCTb),
¢bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-0310POBUTEIIHLHON IEATEIbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHaNBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBI€HHOCTH;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJbTYpbl, TTOHUMAHUE BIIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00AaNBPHOTO  XapakTepa  AKOJOTMYECKHWX  MpoOJiieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTEeMATHYECKUX 3HAHWUU Ul PEHICHHS 33a7a4 B 00JACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBECHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHHUMATh, (OPMYJIMPOBAaTH U MNPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OoTpuIaTeNbHbIE, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOATENBEHO (HOPMYITHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEIISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTAax, JdaBaTb IIOJACHCHUA II0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyT-IeHHI)If/'I
pe3yibTar;

B X0/ie OOCYX/IE€HHUs 337aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BbICKA3bIBaTh WJIEM, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs, COIOCTaBIATh CBOU
CYKACHUA C CYXKIACHUAMH APYIrUX Yy4YaCTHHKOB AMajora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu H
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Camoopranuszanms:

COCTABJISITh IUJIaH, aJITOPUTM pEUICHUs 3a/Ja4ud, BBHIOMPATh CIOCOO pEUICHUs C YYETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH MTO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IPOIiecca U pe3yibTaTa pelieHnss MaTeMaTUUeCKOH 3a1auu;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 33/a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa eI U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yJNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh Ielib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBATH
OpraHHU3ali0 COBMECTHOW paboOThl, pactpenensTh BUABI paboT, JOroBapuBaThCSA, 00CYKIATh
MPOIIECC B PE3yJbTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHZbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOIIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI



K xonuy oOyuyenuss B 10 kJacce oOy4aroIIMICs HOJYYMT CIEAYIOIIME MpEeIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEeMaTHYECKOI0 aHaJIn3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBAThH MOHATUAMU: PALIMOHAIBHOE YHUCII0, OECKOHEUHAs IepUOIUUECcKast
IpoOb, HPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PALlMOHAJIBHBIX U JAEHCTBUTEIbHBIX
YHCcell, MOJYyJIb AEMCTBUTEIBLHOTO YUCIIA;

OPUMEHSATH JPOOU U MPOLEHTHI [UI PELICHHs IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUW U PEATHbHOU KU3HU;

OPUMEHATh NPUONIMKEHHBIE BBIYMCIICHUS, NPaBUJIa OKPYIJICHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHUM;

CBOOOJHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alUCHU AECUCTBUTEIbHBIX YHCEN JJI pEIICHUs MPaKTHUYECKUX 3a1ad U
IIPEJICTaBICHUS] JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAJIbHON CTEICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpPHPOBATh MOHATUAMU: JiorapudM 4YMciaa, JECATUYHbIE U HATypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHT€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIIOBOIO ApIyMEHTAa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJTHO  ONEpUPOBATh  TOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUs PALHUOHAIBHBIX U JAPOOHO-PALIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, INPUMEHSTh JCJICHHEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;

CBOOOJHO ONEpUpOBaTh MOHATHAMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreoMEeTpPUYECKUH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSITh ONpPEIEIUTENN AJis PelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C HOMOULIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHMM, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBKO MaTpull U
olpeenuTeNel, THTEPIPETUPOBATh [TOJIyY€HHBIN pe3yJbTarT;

UCTIOJIB30BaTh CBOMCTBA JICMCTBUI C KOPHSAMU JUIs TPe0Opa30BaHUs BRIPAKEHU,

BBIMOJIHATh ~ IIPe0Opa3OBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHU C
palMOHAIbHBIM I10KA3aTENIEM;

UCTIOJIB30BAaTh  CBOWCTBA JIOTApU(PMOB Ui  MPeoOpa3oBaHUs  JIOTapHU(PMHUIECKIX
BBIPAKEHMI,

CBOOOJHO  ONEpUpPOBaTh  IMOHATUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTeJbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MOMOUIbIO PAaBHOCHUJIBHBIX IEPEXO0JI0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMmMyiasl it 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;



CBOOOJTHO OIEPUPOBATH TIOHITHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPHUMEHSThH
HE0O0X0IuMbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh PEATbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBISATH BBIPAKCHHS,
ypaBHEHHMsI, HEPABCHCTBA 110 YCIOBHIO 3a/layd, KCCICIOBATh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BaHUEM aIrapara ainreOpbl.

DOYyHKUUH U TPaPUKH:

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: (YHKIHS, CHOCOOBI 3amaHusl (YHKUIWH, B3aUMHO
oOparHbie (QYHKIUH, KOMIO3UIMs (YHKIMA, rpaduk (YHKIHMH, BBIIOIHATH 3JCMEHTApHBIC
npeoOpazoBanus rpadukoB QyHKIINNA;

CBOOOJHO OTEPHPOBATH MOHATUSMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUH
byHKIMM, HyTU QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUM, TEPUOTUUCCKUE
(GYHKIIUK, TPOMEKYTKM MOHOTOHHOCTH (YHKIUH, MaKCHMyMbl M MHHHUMYMbI ()YHKIIHH,
HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHUS C HATypaJIbHBIM M IEJIBIM
nokasaresneM, rpaduk CTENeHHOH (YHKIMM C HaTypajJbHBIM W LEJIBIM IOKa3aTeneM, rpaduk
KOPHS N-O CTeNeHH KaK PyHKIIUK 0OpaTHOM CTENCHU C HaTypallbHBIM TI0Ka3aTeleM;

ONEPHUPOBATh TOHATHSIMH: JIMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IIMHEHHAs (YHKIIHH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO ONEPHPOBATH MOHATUSMH: IOKa3aTelbHas W Jorapupmudeckas (GyHKIHH, HX
CBOICTBA U TpadUKH, UCIIOIB30BATh UX IPAPUKH JIJIsl pEIICHHS YPaBHCHHUIA,

CBOOOJHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAS OKPYKHOCTb, OIpENeIeHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (DYHKIUA IS UCCIEIOBaHMS TPOIECCOB U 3aBUCUMOCTEH TpU
peLICHUH 33Jad W3 JAPYruX y4eOHBIX MPEIMETOB U PEalIbHOW JKU3HU, BBIpaXaTh (HopMyIamu
3aBHCUMOCTH MEXJ1y BEIMYMHAMM,

Hauaa MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apU(PMETHUYECKass U TEOMETpHUYECKast MPOrpEecCHs,
0ECKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKAs TIPOTPECCHs], TMHEHHBIA U YKCIIOHCHIIMATBHBIN POCT,
(dopMyIIa CI0KHBIX MPOIIEHTOB, HMETh MPEICTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PELICHHUS PEANBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa,;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TIOCJIEIOBAaTEILHOCTh,  CHOCOOBI  3a/aHUS
MI0CJICIOBATEIbHOCTEH, MOHOTOHHBIC M OTPAaHHMYCHHBIC ITOCIICA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MATEMATHYECKOTO aHaJIN3a KaK aHajin3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
(byHKIMM, aCUMITOTH Tpaduka QyHKINH;

CBOOOJTHO OIEPHPOBATh TOHATHEM: (DYHKIMS, HENpEpbIBHAs Ha OTPE3KE, MPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX PYHKIIU ISl PEIICHUS 33]1a4;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: TIepBas W BTOpas NPOM3BOJIHBIC (YHKIIHH,
KacaTenbHast K rpaduky QyHKIUY,

BBIYUCIISATh TPOU3BOJHBIC CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
(GYHKINH, 3HATH TIPOU3BOTHBIC JICMEHTAPHBIX (PYHKIINH;

UCTIOJIB30BaTh T€OMETPUYECKHIIA U (PU3UUECKUI CMBICI IIPOU3BOIHOM ISl PEILICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: MHOXECTBO, OTIEPAIIMU HAJl MHOXKECTBAMU,



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [l ONHCAaHUS PeabHBIX IPOLECCOB
U SIBJICHUM, IPU PELLIEHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSMH: OIpEIeSIeHHe, TeopeMa, YpaBHEHHUE-CIIEICTBHE,
CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIIBHBIE YypaBHEHHUS U
HEPABEHCTBA.

K xonuy oOydyenuss B 11 kJacce oOydaroIIMICs HOJYYMT CIEAYIOIIME NpEeIMETHbIE
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OMNEpUPOBaTH MOHATUSAMHU: HATypaJbHOE W II€JI0€ YHUCI0, MHOXXECTBA
HaTYpaJIbHbIX U LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeaumocTu nenbix yucen, HOJ n HOK
HaTypaJIbHBIX YMCENl JJIs PEeLIEHUs 3a7a4, IPUMEHATh aIropuT™ EBKInaa;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HAaTypallbHbIE YUCIIA
B Pa3JIMYHBIX NO3ULIHOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX
YHCceN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKO# (dopme,
BBINOJIHATH apU(PMETHUECKHE ONEPALMU C HUMH U N300paXkaTh Ha KOOPJUHATHON TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPPALMOHANBHBIC,  TOKa3aTeNbHBIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX MIEPEX0IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OIEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHUMEHSTh
HE0O0XouMbIe (POPMYIIBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX UM JIOrapu(pMHUUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pelmarh palnuOHAJIbHBIE, WPPALMOHAIbHBIE, IOKa3aTelbHbIE, JIOTApUPMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIH U TapaMeTpbl;

IPUMEHATH rpaduyeckre METO/Ibl ISl PELICHUs] YpaBHEHUI 1 HEPaBEHCTB, a TakXkKe 3a7a4
C IapaMeTpaMy;

MOJICIUPOBATh PEATbHbIE CUTYallMM Ha S3BIKE aireOpbl, COCTaBISTH BBIPAKCHHS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layd, HCCIEN0BaThb IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareOpbl, THTEPIPETUPOBATh MOTYUYEHHBIN pe3yabTar.

DyHKIUHA U TPaPUKH:

CTpOUTH TpaUKH KOMIOZULIUHU (PYHKIUI C MOMOUIBIO 3JEMEHTAPHOTO HCCIEIOBAHUS U
CBOWCTB KOMITO3ULIMM ABYX (DyHKIIHIA;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKN TPUTOHOMETPHUECKUX ()YHKITHIA;

IPUMEHATH QYHKLIUHU AJI MOJIEITMPOBAHUS U UCCIIEI0BAaHUS PEaIbHBIX MPOIIECCOB.

Havana maTeMaTH4eCKOr0 aHAJIM3Aa:

UCIOJIb30BaTh NPOM3BOJHYIO JUIsI MCCIENOBaHMSA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAUMEHbIlIee 3HaUeHUsI (PYHKIIMM HENPEPBIBHON HAa OTPE3KE;



UCIIOJIB30BaTh MPOU3BOIHYIO JJIsi HAXOXKIICHUS HAMIIYYIIEero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3aJadax, IS OIPEACICHUS CKOPOCTH M YCKOPEHUS
mporiecca, 3a1aHHoTo GOpMYIIOl UTH rpaduKoMm;

CBOOOJTHO OTIEPUPOBATH MOHITUSMU: TIEPBOOOPA3HAs, ONPEACIIEHHBIA UHTETPAJI, HAXOIUTh
NEPBOOOPA3HbIC DJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH WHTErpan mno Gopmyne HprootoHa-
Jlelibuuma;

HAXOWTh IJIOMIA/IH TIOCKUX (GUTYP B 0OBEMBI TEJ ¢ TOMOIIBIO0 UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTeMAaTHYeCKOM MOJICIMPOBAHMHM Ha TPUMEPE COCTABJICHUS
muddepeHIMaTbHbIX YpaBHEHHI;

peuaTh MPUKIAIHBIE 33/1a9¥, B TOM YHCIIE COIMAIBHO-YKOHOMHUYECKOTO B (U3HUYECKOTO
XapakTepa, CpeICTBAMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
n/n MPOrpamMmmbl Bcero Kontposbn HpakTuieck oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl pecypesI
MHOXECTBO 1€MCTBUTENbHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI JINHEWHBIX
ypaBHEHUU
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 |
UppanmonanbHubie ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUA. 18 |
Jlorapudmuueckue ypaBHeHUs
6 TpUroHomMeTprueCcKue BbIPaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTebHOCTH U MIPOTPECCUU 10 1
HenpepeiBabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 5
3HaAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
n/n MPOrpamMmmbl Bcero Kontpostn HpakTuieck oOpa3oBaTe/ibHbIE
ble padoThl ue padboThbl pecypesI
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOJHOM
2 [TepBooOpa3nasi u HHTETpaIT 12 1
3 ['paduku TPUTOHOMETPHUUECKUX (PYHKITHIA. 14 1
Tpuronomerprueckue HEPaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
jorapudMuyecKre HepaBeHCTBA
KomrmnekcHele uncia 10 1
6 Harypanbnbie u nensie yncina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUICCKUX 12 1
yYpaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHUE, 06001ICHNE, CHCTEMATH3 AU 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Kourtpoun
Bcero HbI€
padoTbI

IIpakTHyec
KHe
padoTbI

JlaTa
H3yYeH
us

DJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBareJib
HbI€ Pecypchl

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U
HUX CBOICTBa

Juarpammsbl Diiniepa-Benna

[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara s pelIeHHs 3a1a4

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TPOLIEHTHI, 0ECKOHEUHBIC
MEPUONYECKHIE IPOOH

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITAYHBIC POOH, TPOLIEHTHI, 0ECKOHECUHBIC
MEPUONYECKHIE IPOOH

[Ipumenenue npoOeli U MPOLICHTOB IS
pelIeHus TPUKJIAIHBIX 3aa9

[Ipumenenue npobeli U MPOLICHTOB IS
pelIeHUs TPUKIAIHBIX 3aa9

JleficTBUTENIbHBIC YK CIIa. PallioHaIbHEIE U
HMppalvoOHaJIbHbIC YKCTia

Apudmernueckue onepanuu ¢
[[ef/'ICTBI/ITeJII)HBIMI/I qucjiaMu

10

Mopaynb A€CTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA




11

[TpubnmkEHHBIC BRIYUCIICHUS, TIPaBHIIA
OKpYTJICHUS, TPUKHUJIKA U OLICHKA PE3yJIbTaTa
BBIYHUCJICHUN

12

OcHOBHBIE MCTOJbI pCHICHUS LCJIbIX U
JNPOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JNPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1
HEPaBEHCTB

15

MHOrOo4IEeHBI OT OJIHOM TTEPEMEHHOM.
Jlemenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorouseHsl ¢ HeabMu Ko GUirneHTamMu.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

18

Pemenue cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JTMHEUHBIX YPaBHEHUN.
Onpenenurtenb MaTPUILLI 2X2, €r0
FeOMETPUUYECKUN CMBICI U CBOMCTBA;
BBIUHCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTPUILLI 2X2, €r0
r€OMETPUUYECKHI CMBICT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

21

[IpuMeHeHne onpenennuTens A peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Pemenne npukiiagHeIx 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemenne npukiiagHeIx 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KontpoinbHas padora: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3aJaHUS PYHKIIHH.

Bzaumno obpatusie pynkiun. Kommnosumus

byHKIUH

26

I'padux pyHKIMH. DIEeMEHTapHbIC
npeoOpa3oBanus rpadukoB GpyHKIUN

27

OO0nacTh onpeneseHs] © MHOYKECTBO
3HayeHud pyHkuuu. Hymu QyHkmm.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

28

Yérabie 1 HeUETHBIC (DYHKIIHU.
[lepuoanueckue pynkuuu. Ipomexytku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HAYCHHUE
(GYHKIMK Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHeHas pyHKIUN

31

QHCMeHTapHoe HUCCIICAOBAHUC U IIOCTPOCHUC

rpadukoB 3TUX QyHKINN

32

3JI€M€HTapH0€ HCCIICOOBAHHUEC U ITOCTPOCHUC

rpaduKOB STHX PYHKIUH

33

CrerneHs ¢ IICIBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHs ¢ LIeTIBIM MoKa3aTeneM. bunom

34 Hsrorona

35 CrenenHas GyHKIIHS ¢ HATypaJIbHBIM U
1ebIM Toka3aTeneM. E€ cBoiicTBa u rpadux

36 KonTtponsHas padora: "CreneHHast QyHKIHS.
E¢ cBoiicTBa u rpaduk”

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOMCTBA

13 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YMCIOBBIX BHIPAKCHHH,
coJiepKalMX CTEIEHN U KOPHU

41 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH,
coJiepKalMX CTEIIEHNU U KOPHU
Wppaunonanbusie ypaBHeHHsl. OCHOBHBIE

42 METO/bI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUH
Wppaunonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/bl PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUH
Wppaunonanbusie ypaBHeHHUsl. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHAIbHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN




MPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHIIBHBIE epexoabl B pCIICHUN

46 MPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE IEPEXO/IBI B pELICHUHN
HMpPPALMOHATIBHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUHT
HUPPAIMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[IOKa3areieM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETEHU KaK

50 GyHKIIUU 00paTHOM CTENEHU C HaTypalbHBIM
[IOKa3areiem
KonTponbnast pabota: "CBoiicTBa u rpaduk

51 KOpPHS n-0M cTenenu. MppannoHanbHbie
ypaBHeHuUs"

5 Crenenb ¢ pallnOHAIbHBIM I10Ka3aTENEM U €€
CBONCTBA

53 Crenens ¢ palioOHAIBHBIM ITOKa3aTeIeM U e
CBOMCTBA

54 Crenens ¢ palioOHAIBHBIM ITOKa3aTeleM U e€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpauk

56 Hcnons3oBanue rpaduka GyHKINN A
pelieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIHH 115




peuIeHusl ypaBHEHU I

IToka3aTennHble YpaBHCHUAL. OCHOBHBIE

58 . 1
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

60 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE |
METOBI PEIICHUS TIOKA3aTEIbHBIX YPAaBHEHUH

61 KonTtponsHas padora: "[lokazaTensHas |

uxuud. Ilokazareapable ypaBHEHHU"
Yy y

62 Jlorapudm uncna. CoiicTBa Jorapupma 1

63 Jlorapudm uucna. CpoiicTBa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa norapugpma 1

65 JlecsiTuuHBIC U HATYpaJIbHbIE TOTapUPMBI 1

66 €CSATUYHBIC U HATypaJIbHBIC JTIOrapu(MbI 1

y

67 [IpeoOpa3oBaHue BEIPAKCHUH, COIEPIKALITUX 1
Jorapu@msl

68 [Ipeobpa3oBaHue BbIpa)EeHH, COIEPIKALUX 1
Jorapudmpl

69 [TpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX i
Jorapu@msl

70 Jlorapudmuueckas pyHkuus, €€ cBONCTBa U |
rpauk

71 Jlorapudmuueckas GpyHkuus, e€ cCBOWCTBA U 1
rpauk

7 Hcnons3oBanue rpaduka GyHKINN A |
pelieHrs ypaBHeHU!

73 Hcnonp3oBanue rpaduka QyHKIHH 115 1




peuIeHusl ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTAPUPMUYECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUN
Jorapu(MUUECKUX ypaBHEHUM

73 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUHT
Jorapu(PMUUECKUX YpaBHEHUN

79 KonTponbras padora: "Jlorapudmmuueckas
dbyukus. Jlorapudmudeckrne ypaBHeHUS "

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YUCJIOBOT'O apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YHUCJIOBOT'O apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 onpeielIeHuE TPUTOHOMETPUUSCKHUX

(GYHKIMH YUCIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 onpeiesIeHue TPUTOHOMETPUUECKHUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKEHU M

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPAKECHU I

93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPXKEHU I

94 Peurenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

95 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHHUN 1

96 Pemrenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

97 Pemenne TpuroHoMeTprU4ECKUX YpaBHEHUN 1

98 Pemenue TpuroHoMeTpuuEeCcKUX ypaBHEHU I 1

99 Pemrenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

100 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUI 1
KontponsHas padora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aaHUs 1




nociegoBaTelbHoCcTeER. MeTon
MaTeMaTquCKOﬁ I/IHZIYKLII/II/I

MOHOTOHHBIE U OI'paHUYCHHBIC

103 rocJeioBaTenbHOCTH. MicTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoHneuHo yObIBatomiasi reoMeTpudecKas
nporpeccus

107 Cymma O6eckOHEYHO yObIBaroOIIei
r€OMETPUUYECKON TPOTrPECCUU

108 JIMHEWHBIN Y 3KCIIOHEHIIUAIBHBIN POCT.
Uucno e. Dopmyia CI0KHBIX POLUEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.

Hucno e. DopMya ClI0KHBIX TPOLUEHTOB

110

Hcnonws3oBanue nporpeccuu uisi perieHus
peaNbHBIX 3a/1a4 MPUKJIAAHOTO XapakTepa

111

Kontposnbnas padota: "[lociaenoBarenbHOCTH
U nporpeccun”

112

HenpepriBHble (yHKIIMU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI T'pauKOB
byHKIUH

114

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

115

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116

MGTOI[ HHTCPBAJIOB JJIA pCHICHUA HCPABCHCTB




117

MGTOI[ HWHTCPBAJIOB JIA pCHICHUA HCPABCHCTB

118

MeTton HHTCPBAJIOB VIS PCHICHHUA HCPABCHCTB

119

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHus 3a1a4

[IpuMeHeHne CBOWCTB HENPEPBHIBHBIX

120
(byHKIMH 1715 pelieHus 3a1aq

121 [lepBas u BTOpast npon3BOIHBIC GYHKIUU

122 Omnpenenenue, TeOMETPUIECKUIN CMBICI
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K rpaduky
byHKIIUN

126 [Ipou3BoHBIE AI€MEHTAPHBIX (PYHKINUN

127 [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKIINH

128 [IpousBoHast CYMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULIMU (DYyHKIUI

129 [TpousBoHast CYMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULIMU (DYyHKITUI

130 [Ipon3BoHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIHI

131 KonTponbnast padora: "[Ipoussonnas”

132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHuii: "YpaBHeHus"

133 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS




3Hanuit: "Oyukun"

134 HroroBasi koHTpobHas paboTa

135 HroroBas KoHTpoJIbHAs paboTa

136 [ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs

3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
H3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBarteJib
Hble pecypchbl

[IpuMeHeHne MPON3BOIHOM K UCCIIEIOBAHUIO
(GyHKIIMII HA MOHOTOHHOCTb U 3KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCIICA0OBAaHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[Ipumenenue npou3BOIHOM K HCCIIET0BAHUIO
(GyHKUIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne MPON3BOIHOM K UCCIIEIOBAHUIO
(GyHKIIMII HA MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCICA0BAaHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpE3Ke

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIMHU HA
OTpe3Ke

10

HaXO)KI[eHI/Ie HanOOJIBIIEr0 U HAUMEHBIIIETO




3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

11

Haxoxnenne HauOobIIero 1 HAUMEHbBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenue HAHOOJIBIIEr0 U HAMMEHBILIETO

12 3Ha4YeHUs HeNPEPbIBHON (PYHKLMHU HA
OTpe3Ke
[TpuMmeHeHne NPONU3BOIHON ISl HAXOXKACHHUS

13 HAWIy4IIEero peleHus B IPUKIATHBIX
3aza4ax
[TpuMmeHeHne NPONU3BOIHON ISl HAXOXKACHHUS

14 HAWIy4IIEero peleHus B IPUKIATHBIX
3aza4ax
[IpuMeHneHne TPOU3BOTHOM J1JIst

15 OIIpEeAEIIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (GopMysIoi Uin
rpagukoM
[IpuMeHeHne Npon3BOIHOMN IS

16 OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUSs
nporiecca, 3alaHHOTr0 (OPMYIIOH HITH
rpagukoM

17 Komnosunust ¢pyHkumit

18 Komnosunust ¢pyHkuumit

19 Komnoszumus ¢pyHkimii

20 ['eomeTrpuueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTrpuueckue oOpa3bl ypaBHEHHH Ha




KOOPAMHATHOW INIOCKOCTH

KoHntponbhas padora: "UccinenoBanue

22 GyHKIHUI ¢ TOMOIIBIO TPOU3BOTHOM"

7 [TepBoobOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBo0oOpa3HbIe NIeMEHTAPHBIX (QYHKIIHH.
[IpaBusna HaxoxIeHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe NIeMEHTaPHBIX (QYHKIINH.
[IpaBusna HaxoxIeHUS TEPBOOOPA3HBIX

2% HNuTerpan. ['eoMeTpruyecKuii CMBICIT
WHTErpana

7 Brruucnenue onpenenéHHOro HHTErpaia mno
dopmyne Hetotona-Jleitbnuia

)3 Boruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Hetotona-JIeitonunia

29 [IpuMeHnenne uHTErpaia 1yl HaXOXKIACHUS
ionaied IWIoCKux QuUryp

30 [IpumeHeHue nHTErpana Juisi HaX0XICHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemienuii AudhepeHnnaIbHbIX
yYpaBHEHUU

39 [Tpumeps! pemenuii muddepeHTamTbHbIX
ypaBHEHUI
MaremaTiueckoe MOJEINPOBAHUE PeaIbHbBIX

33 MIPOIIECCOB C MOMOIIBIO AU(HepEeHINATHLHBIX
ypaBHEHU I

34 KoHnTtponbHas padora: "[lepBooOpasHas u




uHTerpan”

Tpuronomerpuyeckue GyHKIHH, UX

35 . 1
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue GyHKINH, UX |
CBOICTBa U rpaduKu

37 TpuronomeTpudeckue QyHKIHH, UX 1
CBOWCTBA U TpaduKH

n TpuronomeTpudeckue QyHKIHH, UX 1
CBOWCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKINH, UX 1
CBOICTBa U rpaduKu
OT60p KOpHEI TPUTOHOMETPHUIECKHUX

40 YPaBHEHUI C TOMOILBIO 1
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUI C TOMOILBIO 1
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUUECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUUECKOI OKPY’KHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1




KontponwHas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH.
Tpuronomerpuueckre HepaBeHcTBA"

49 OCHOBHBIEC METO/BI PEIICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIEC METO/IBI PEIICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/BI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELICHUS
UPpALMOHATIEHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
UPpaAlMOHATILHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IBI PEIICHUS

VPPALMOHAJIBHBIX HEPABEHCTB




I'paduueckue MeToabl pereHus

ol UppaMOHATILHBIX YPaBHEHHNA

6 I'paduueckue MeTOIBI peIeHHS
UpPPaMOHATILHBIX YPaBHEHHIA

63 ['padmyeckue METOABI peLICHUS
MOKAa3aTeNbHBIX YPaBHEHUN

64 ['padmyeckue METOABI peLICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

65 I'paduaeckue MeTOIBI pemeHHS
JOTapu(PMHUECKUX ypaBHEHUN

66 ['padmyeckue METOABI peLICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

67 ['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
['padmyeckue METOABI peLICHUS

68 MOKA3aTEeNbHBIX U JTOTapu(OMUUECKUX
ypaBHEHUU
I'paduaeckue MeTOIbI pemIeHHS

69 MOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX
ypaBHEHUI
I'paduueckue MeTOIBI peeHHS

70 NOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB
I'paduueckne MeTOIBI pemIeHHS

71 NIOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX
HEPaBEHCTB

7 KoHnTtponbhas padora: "UppanuoHaibHbIE,

IIOKa3aTCJIbHBIC U J'IOFapI/I(i)MI/I‘leCKI/IC




HepaBeHCTBA"

KommniekcHble uncia. Anre6pa1/1quKa;1 n

73 TpUTOHOMETpHUecKas (pOpMbI 3arnucu
KOMILUIEKCHOTO YHCIIa
KommuiekcHbie uncna. Anredpanyeckas u

74 TpUTOHOMETpHUEcKas (pOpMbI 3arnucu
KOMILJIEKCHOTO Yncia

75 ApudmeTndeckue oneparuu c
KOMILJIEKCHBIMH YU CJIaMHU

76 ApudmeTnueckue onepanuu c
KOMILJIEKCHBIMH YU CIIaMHU

77 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW IIOCKOCTH

78 N300paxeHne KOMILIEKCHBIX YHCcel Ha
KOOPJIMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JITIst

81 petieHust GU3NYECKUX U TEOMETPUIECKUX
3a1a4y

%) KoHnTtponbhas padora: "KomriekcHbie
yucna"

&3 Harypasnbnble u nensie yucna

84 Harypasbnsle u nensie ynucna

85 [IpuMeHeHre NPU3HAKOB ASIUMOCTHU LEJbIX




YHUCCJI

HpI/IMCHCHI/IC IMPHU3HAKOB ACJIUMOCTHU LCIIBIX

86
yucen

%7 [TpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
yucen: HOJ u HOK

28 [IpumeHeHre MPU3HAKOB JACTUMOCTH IEJTBIX
gucen: HOJl m HOK

29 [IpumeHeHHe MPU3HAKOB JACTUMOCTH IEJTBIX
YUCEN: OCTATKH M0 MOIYJIIO

90 [TpyuMmeHeHne MPU3HAKOB AETUMOCTH IENbIX
YHCell: OCTaTKH 10 MOIYJIIO
[TpyumeHeHne MPU3HAKOB AETUMOCTH IENIBIX

91 yuceln: anroput™ EBKinaa i pemieHus
3a/1a4 B LIETBIX YHCIaX

9 KoHTtponbHas pabora: "Teopus menbix
yucen"
CucremMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIICJICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIICJICTBUS

95 OcCHOBHBIE METO/IBI PEIICHUSI CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPaBHEHHI
OcCHOBHBIE METO/IBI PEIICHUSI CUCTEM U

96 COBOKYITHOCTEW MPpallMOHATBHBIX

yYpaBHEHUU




97 OCHOBHBIC MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEM MOKa3aTEIbHbIX YPABHEHUN

98 OCHOBHBIC MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEM MOKa3aTEIbHbIX YPABHEHUN

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS] CHCTEM U
100 COBOKYITHOCTEH JOrapu(MUUECKUX
ypaBHEHUU

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3a]a4 U3

101 pa3IMyYHbIX 00JacTel HAyKH U pealibHOM
YKU3HHU, UHTEPIIPETALUS TOJTy4EHHBIX
pe3ynbTaTOB

[IpumeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

102 pa3IMyYHbIX 00JacTel HAyKH U pealbHOM
YKU3HU, HTHTEPIPETaLUs MOTy4YeHHBIX
pe3yabTaToOB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

103 pa3IMyYHbIX 00JacTel HAyKH U pealibHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYyICHHBIX
pe3yJIbTaToB

KoHnTtponbHas padora: "Cucremsl
104 palMOHAJIBHBIX, HPPALlMOHATIBHBIX
MOKA3aTEeNbHBIX U JTOTapu(OMUUECKUX




ypaBHEeHU"

105 PanmonanbHble ypaBHEHMs ¢ TapaMeTpaMu

106 PannonanbHble HepaBEeHCTBA C TapaMeTpaMu

107 PannonanbHble cucTeMBbl ¢ HapaMeTpamu

108 HppaunoHainbHble YpaBHEHUs, HEPABEHCTBA
C rmapaMmeTpaMu

109 NppannoHaibHble CUCTEMBI C TTapaMeTPaMH

110

[Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C
napameTpamu

111

IToka3zaTenbHBIE CUCTEMBI C mapamMeTpamMu

112

Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C IapaMeTpaMu

113

JlorapugpmuuecKkue CUCTEMBI C TapaMeTpaMH

114

TpuronomeTpuyecKkue ypaBHEHUS C
napaMeTpamu

115

TpuronomeTpuyecKkrue HEpaBeHCTBA C
napaMeTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

117

IToctpoenue u ucciaegoBanue
MaTeMaTHYECKUX MOJENIEN peabHbIX
CUTYyAali C IOMOUIBIO YPABHEHUN C
napameTpamu

118

ITocTpoenune u ucciaegoBanue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu




119

ITocTpoenune u ucciaegoBanue
MaTEMAaTHYCCKUX MOI{GJ’IGﬁ PCATIBbHBIX
CUTYaIlMi C OMOIIIBIO CUCTEM yYpaBHEHUH C
napaMeTpamu

KonTponbhas padora: "3anauu c

120 .
napaMerpamu

121 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o0o0IIEHNE, CUCTEMAaTH3ALUS
3HaHuil: "YpaBHenus"

123 [ToBTrOpenue, 0000IICHNE, CHCTEMATH3AIIS
3HaHui: "YpaBHeHus. CucreMbl ypaBHEHH"

124 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencraa"

125 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencraa"

126 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3ALUS
3Hanuil: "HepaBencrtra"

127 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3Hanuii: "lIpousBoaHas u e€ npumeHenue"

129 [ToBTrOopenue, 0000IIEHNE, CHCTEMAaTH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

130 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3ALUS

3HaHuii: "MHTerpan u ero npuMeHeHue"

131

IToBTOpenue, 00001mEeHNE, CUCTEMAaTU3AIHS




3HaHui: "OyHkun"
132 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL 1
3HaHui: "OyHknun"
133 [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL |
3HaHui: "OyHknun"
134 Wrorosas koHTposibHAsA paboTa 1 1
135 Wrorosas koHTposibHAsA paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CHCTeMaTH3aIUs 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

Anrebpa u Havana aHanusa,reomerpusi. ABTOpbl: L. A. Anmumos, FO.M.Konsrun

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POl






