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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anredpa U Hayajla MaTeMAaTHYECKOTO aHAIN3a» SIBJIAETCS OJHUM U3 Haubosee
3HaYMMBIX B THpOrpaMMe cpenHero oOmero o0pa3oBaHHs, MOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y JUId H3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYrou
CTOPOHBI, (POPMHPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE 00YJaIOINXCs Ha YPOBHE, HEOOX0JMMOM
JJIs1 OCBOCHUA I/IH(i)OpMaTI/IKI/I, O6HI€CTBO3HaHI/I$I, HUCTOPUH, CJIOBCCHOCTH W APYrUux AWCHHMILIWH. B
paMKax JaHHOTO y4eOHOTo Kypca oOydarolivecs OBJIAJCBAalOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopast pOpMyJIUpYyeT CBOU JOCTHKEHUS B MaTEMaTUUECKOH opMme.

VYueOHbIii Kypc anreOpbl M HadaJl MaTeMaTHYeCKOTO aHajiW3a 3aKJIaJblBaeT OCHOBY JUIA
YCIICHIHOI'O0 OBJAACHHA 3aKOHAMM (i)I/BI/IKI/I, XNUMHUU, 6I/IOJIOFI/II/I, IIOHUMaHusA OCHOBHBIX TeHI[CHIII/Iﬁ
pasBUTHUA DBKOHOMUKHU U 06HI€CTB€HHOI>1 JKU3HHU, TMO3BOJIICT OPUCHTHUPOBATHCA B COBPEMCHHBIX
UM(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO MCMOJIb30BaTh HUX IS JaJIbHEHIIEro
O6pa3OBaHI/I$[ n B HOBCGI[HGBHOﬁ JKM3HU. B TO ke BpEMs OBJIAJICHUC a6CTpaKTHI>IMI/I 1 JJOTMYCCKHU
CTPOrMMHU KOHCTPYKIUAMU anre6pbl U MaAaTcéMaTU4CCKOro aHajin3a pa3BUBACT YMCHHUEC HAXOAUTh
3aKOHOMCPHOCTH, 000CHOBBIBATh HCTHUHHOCTb, NOKAa3bIBAaTh YTBCPXKIACHUSA C IMOMOIINBIO MHAYKIWUHW U
paccykaatb JeTyKTUBHO, HCIOIB30BaTh 0000IIeHHEe 1 KOHKPETU3AINI0, a0CTparnpoBaHie U aHaJIOT HIo,
dhopMupyeT KpeaTUBHOE U KPUTHUECKOE MBIIILJICHHUE.

B xonme wm3yweHuss yueOHOTO Kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIIN3a»
06y‘-IaIOHH/IeCH IMMOJIy4JaroT HOBBIA OIIBIT PEHICHUA NPUKIIAAHBIX 3aa4, CaMOCTOATCIIBHOTO IMOCTPOCHUA
MaTEMaATHYCCKUX MO}ICJ’IC?I PCAIBHBIX CHTyaLII/Iﬁ, HUHTCPpHIPETALUN ITOJTYYCHHBIX peI_HeHI/II\/'I, 3HAKOMJTCS C
npuMEpaMu MaTCMATHYCCKUX SaKOHOMepHOCTeﬁ B IpHUpOAC, HAYKEC WM HMCKYCCTBE, C BBIAAIOIIMMMUCIA
MaTeMaTH4eCKUMH OTKPBITHSIMHI U UX aBTOPAMH.

VYueOHbIi Kypc 001a71aeT 3HAUNTEITLHBIM BOCITUTATEILHBIM TIOTCHIINAIIOM, KOTOPBIN peann3yeTcs
KaK 4epe3 yuyeOHBIM maTepuall, crocoOcTByonuii (OpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U
gepe3 crenuduky ydeOHOH AeATeTbHOCTH, TpeOyYIOmel MPoJOIKUTEIFHON KOHIICHTPAIlM BHIMAaHHS,
CaMOCTOSITEIEHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH pe3ybTar.

B ocHoBe Merommkm oOydeHms anreOpe M HadajaM MAaTEeMAaTHYECKOrO aHaln3a JISKUT
JeATeTbHOCTHBIA IPHHIUI 00y4eHUs.

B crpykrype ydeOHOro Kypca «AnrebOpa W Hadajga MaTeMaTHYeCKOTO aHAJIM3a» BbIICICHBI
CIIETyIOLINEe COJePIKaTEeIbHO-METOANYECKUe THHUM: «YUncna 1 BeiuucIeHus», « DyHKIuN U rpaduxm»,
«YpaBHEeHUsI U HepaBeHCTBa», «Hawanma maremarmueckoro anammsza», «MHOXXeCTBa M Jorukay. Bcee
OCHOBHBIE COJIEP)KATEILHO-METOANYECKUE JIMHUH W3Yy4YaroTCs HA MPOTSHKCHUHU IBYX JET OOydeHus Ha
YPOBHE CpeHEero 00mero 00pa3oBaHms, €CTECTBEHHO JOMOJHSSA APYT APYra U NOCTENEHHO HACHIIAsCh
HOBBIMU TeMaMM M pasfenaMu. JlaHHBIA y4eOHBI Kypc SBJISETCS WHTErPaTUBHBIM, IOCKOJIBKY
oObeauHsIeT B ce0Oe coAep)KaHHE HECKOJBKMX MaTeMaTHYeCKHX IUCLUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMAaTUUYECKUI aHaIIN3, TEOPHs MHOXECTB, MaTeMaTH4yecKas JIoruka u apyrue. [lo
Mepe TOro Kak oOydJaroIiuecsi OBIa/CBalOT BcE Ooiee MUPOKMM MaTeMaTHYECKUM amIapaToM, Y HUX
MOCJIEZIOBATEIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEeMaTHYECKYI0 MOJIENb
peanbHON CUTyallud, IPUMEHATh 3HaHUA, NOJYYEHHBIE NPU U3YYE€HUH y4eOHOr o Kypca, JUls pelieHus
CaMOCTOSTENIbHO C(HOPMYIMPOBAHHOM MaTeMaTHMYeCKOW 3ajjaud, a 3aTeM HHTEpPHpPeTHpPOBaTh CBOU
OTBET.

ConepxaTenpHO-MeTOAMUYECKast JTUHUSA «Yucna W BeIYUCICHMS» 3aBepuiaeT (GopMupoBaHHE
HaBBIKOB HUCIOJIb30BAHUS IEHCTBUTEIBHBIX YHCEIl, KOTOPOE OBbIJI0 HA4aTO Ha YPOBHE OCHOBHOTO OOILET0o
oOpa3oBanus. Ha ypoBHe cpennero o6uiero oopazoBanus 0co6oe BHUMaHHUE yaenseTcs: JOpMHUPOBAHUIO
HaBBIKOB PAIlMOHAJIBHBIX BBIYUCICHHH, BKIIOYAIOMUX B ce0sl HCIOIB30BaHUE Pa3IMYHbIX (popM 3ammcu
quciaa, yMEHHUE JieNlaTh NMPUKUAKY, BBITOJHATH NMPUOMMKEHHBIE BBIYUCICHHS, OLIEHUBATh YHUCIIOBBIE



BbIpaKCHU, pa6OTaTb C MaTeMaTHYeCKMMH KOHCTaHTaMH. 3HaKOMBIE O6y‘-IaIOH_II/IMCSI MHOXECTBa
HaTypaJbHbIX, HLCJbIX, palUOHAJIBHBIX U I[GflCTBHTCHBHBIX HYUCCJI AOIIOJIHAKTCA MHOXECTBOM
KOMIUIEKCHBIX 4ucel. B KaXIOM M3 OTUX MHOKCCTB pacCMaTpHUBAOTCA CBOMCTBCHHBIC cMYy
crerupUIecKue 3a/1a4 U ONIEPALUU: JICJICHHUE HAIleNI0, ONIEPUPOBAHUE OCTATKAMH Ha MHOKECTBE I1EJTbIX
qHcen, 0coOble CBOWCTBA PAllMOHANBHBIX M MPPALMOHAIBHBIX YHCEN, apu(MeTHYecKue oIepanuy, a
TAKXKC H3BJICUCHUC KOPHA HaTypaHBHOﬁ CTCIICHU Ha MHOXCCTBC KOMIUICKCHBIX 4YHUCCII. Eﬂaronap;l
MOCJIEIOBATEIILHOMY PACIIMPEHUIO KPYyra MCHOJIb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTSIMU X
MPUMEHEHHSI ISl PEHICHHUs Pa3iIMyYHBIX 33734 (OPMHUPYETCsS MPEICTABICHHE O €IUHCTBE MAaTEMAaTUKU
KaK HAyKd U €€ POJM B NOCTPOCHUHU MOJIETIEH PEeaIbHOT0 MUpPA, MIUPOKO HCIIOIB3YIOTCS 0000IIeHNE 1
KOHKpCTHU3alvl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcsl Ha MPOTSKEHUM BCEro O0OydeHMs] Ha YpOBHE
cpenHero o0mero oOpa3zoBaHus, MOCKOJIbKY B KaXJ10M pazjiene [IporpaMMel penycMOTPEHO pEeLIeHHE
COOTBETCTBYIOIIMX 3a/1a4y. B pe3ynbrare oOydaroniuecs OBIaeBAIOT PA3TIMIHBIMA METOJaMU PEIICHUS
palluOHAJIbHBIX, HWPPAlMOHAJIBbHBIX, IIOKAa3aTCIbHBIX, J'IOl"apI/I(l)MI/I‘IeCKI/IX U TPUTOHOMETPHYCCKUX
YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TAKXKE 3a/]ad, coAeprKamux napaMmerpsl. IlosrydeHHsle ymMeHHs
IIMPOKO HCHOJB3YIOTCSI MPU HCCIENOBAaHUM (YHKIMNU C TOMOIIBIO TNPOU3BOJHOM, MHpU pElIeHUU
MPUKIAAHBIX 3a4a4 W 3aJia4 Ha HaXO0XJICHUC HanOOJBIINX U HAUMEHBIINX 3HAYEHUH (1)YHKIII/II/I HaHHafl
coJiep)karesbHasi JTUHUS BKJIIOYAaeT B ceds Takke (opMHpoBaHHE YMEHHMM BBIMOJHATH PACYETHI IO
¢dbopmynam, mpeoOpa3oBaHUs PAalMOHAIBHBIX, HPPALIMOHATBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKEHUI, a
TaKKe BBIPAKEHHM, COJEp)KAIIMX CTENeHH W JjorapudMmbl. biaromaps W3y4eHHIO anreOpandeckoro
Mar€puaia MOPOUCXOOUT JIaHLHefImee Pa3BUTHEC AJIITOPUTMHUYCCKOIO U a6CTpaKTHOFO MBIIIJICHUA
oOyJarormuxcsi, (HOPMUPYIOTCSI HAaBBIKM JIEAYKTUBHBIX PACCYKJICHHUM, pPAOOTHI € CHUMBOJIHHBIMHU
(dhopmamu, IpeICcTaBIICHHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. Anredpa
npeniaraeT 3pQeKTUBHBIE HHCTPYMEHTHI JJISl PEHICHHs MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3ajady,
HarJIsIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK S13bIKa HAyKH.

CopepxarenpHo-MeToanueckas TUHUS «DyHKIIUU U rpaduKu» TECHO IMEperuieTaeTcs ¢ ApyruMu
JUHUSMHU Y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 3a7a€T IMOCIIEOBATEIbHOCTh W3YUEHUS
Marepuana. V3ydeHue CTENEHHOW, ITOKa3aTeNbHOW, JIOTApU(PMUYECKON M TPUTOHOMETPUUYECKUX
(GyHKIHM, X CBOMCTB U rpaUKOB, UCHIOIB30BaHUE (DYHKIUH ISl pelIeHus 3a7a4 U3 IPYTUX y4eOHBIX
MPEAMETOB U pEaIbHOM KU3HU TECHO CBS3aHO KAaK C MaT€MAaTHUYECKHM aHAJIU30M, TaK U C PELIECHUEM
ypaBHeHUH U HepaBeHCTB. llpu sTOoM Oosblloe BHHMaHUE yaenseTcs (OPMUPOBAHHUIO YMEHUS
BbIpaKaTh (OpMyJlaMU 3aBUCHUMOCTH MEXKIY Pa3IWYHBIMU BEIUYMHAMH, HCCIEAOBATH IOJy4YE€HHbIE
GyHKIMM, CTPOUTh HUX rpaguku. Marepuan 3Toil colep)KaTelbHOW JIMHUU HalleJIeH Ha pa3BHUTHE
YMEHHI U HABBIKOB, MO3BOJISIONIMX BBIPAXKAaTh 3aBUCUMOCTH MEX]y BEJIMUYMHAMU B PA3TU4HON (opMme:
aHAJIMTUYEeCKOM, rpaduueckoii u  cioBecHOW. Ero  wu3yueHMe  CHOCOOCTBYET  pa3BUTHUIO
QITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3allMW, HCIOJIb30BAHUIO
AHAJIOTHM.

ConepxarenbHass nuHUs «Hawyama Maremarnueckoro aHanusa» IO3BOJISET CYILIECTBEHHO
pacIIUPUTh KPYr KaK MaTEeMAaTUYECKUX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX O0yUYaloUUMCs, TaK KaKk
y HUX MOSIBIISETCS BO3MOXHOCTh CTPOUTH IPaUKHU CIOKHBIX (DYHKIUH, OMPEIeNsaTh UX HAUOOBIINE U
HAaUMEHBIIINE 3HAYCHUS, BEIUMCIATH MJoaan GUryp u o0bEMBI TeJl, HaXOUTh CKOPOCTH U YCKOPEHUs
npoueccoB. JlaHHasg coaepxareibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHUS
MaTeMAaTHYECKUX MOJENEH pealbHbIX CHUTYallMil, IO3BOJIAET HAaXOJWUTh HAaWJyyllee peUIeHUuEe B
MPUKIAIHBIX, B TOM YHUCJIE€ COIMAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOr0 aHajn3a CHOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (OPMaIbHO-TOTHYECKOTO H
KpEaTHUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBIICHUS 3aKOHOB MAaTEMAaTHUKU B



HayKe, TEXHHKE U uckyccTBe. OOyuaromuecs: y3HaloT O BIAIOMINXCS pe3yibTaTaX, MOJIYyYeHHBIX B X0/1€
Pa3BUTHUA MAaTCMAaTUKN KaK HAyKHU, U 06 HX aBTOpax.

CO[[ep)KaTCJIBHO-MGTOI[I/I‘-ICCKEISI muHuA «MHOXKECTBa U JIOTUKA» BKIIIOYAET B ce651 DJIEMCHTHI
TCOPUHU MHOKCCTB U MaTEeMaTUYECKOM JIOTHKHU. TeOpeTI/IKO-MHO)KeCTBeHHBIC IpCACTaBJICHUA
MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKH M IpeiaraloT HauOoJiee YHHBEPCAJIbHBIN S3BIK,
OGBC[[I/IHSIIOH_[I/Iﬁ BCC pa3aciibl MATCMAaTUKH U eé HpHJ’IO)KCHHﬁ, OHHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC
JTMCUUIUIMHBI M UX TIPUIOKEHUS B enuHoe 1esoe. [109ToMy BaKHO JaTh BO3MOYKHOCTH 00YyJaroIIeMycst
IIOHUMATh TeOpeTI/IKO-MHO)KeCTBeHHl)Iﬁ SA3BIK COBpeMeHHOfI MaTeéMaTuKu MW HCIIOJIb30BaTh €ro I
BBIPAKCHHA CBOUX MBICJIEH. I[pyFI/IM BAXXHBIM IPHU3HAKOM MATCMATUKW KAaK HAYKH CJIICAYCT IMPU3HATH
CBOMCTBEHHYIO €i CTpPOrocTh OOOCHOBAaHMW M CJEIOBAaHHE ONPEIACIEHHBIM MpPaBHIAM IOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTHYeCKON JIOTHKU CIIOCOOCTBYET DPa3BUTHIO
JJOT'HYECKOT'0 MBIIIJICHU S O6y‘-IaI-OHII/IXC$I, MMO3BOJIICT UM CTPOUTH CBOM PACCYXXIACHUSA Ha OCHOBC
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIJICHHUSL.

B yuebHOM Kkypce «AnrebOpa M Hayalla MaTeMAaTUYECKOTO aHalIM3a» IPUCYTCTBYIOT OCHOBBI
MaTEMAaTUYCCKOTO MOACITUPOBAHUA, KOTOPBIC ITPHU3BAaHbI CII0COOCTBOBATH q)OpMHpOBaHI/IIO HaBBIKOB
MOCTPOCHHSI MOJIENIel pPeaNbHBIX CHUTYyalluii, WCCIEAOBAaHUS STHX MOJENEeH ¢ TOMOIIBIO ammapara
anreOppl 1 MaTeMaTHYECKOrO aHajiu3a, WHTEpHpeTaly MOJIY4YEeHHBIX pe3yiabTaToB. Takue 3amaHus
BIUICTCHBI B KaXJBIM U3 Pa3/IeIOB MPOrPaMMbl, TTOCKOJIBKY BECh MaTepual yu4eOHOTO Kypca IIUPOKO
HCIIOJIB3YCTCA JId pPEIICHHA MNPUKIAAHBIX 3aJad. HpI/I PEICHNNU PCAIBHBIX IMPAKTHYCCKUX 3aaad
oOyyJaroruecsi pa3BUBalOT HAOIIOAATEIEHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparnupoBaThes,
WCTIONB30BaTh  AHAJIOTHIO, 0000ImaTh ¥  KOHKPETH3WpOBAaTh mpodiemy. JlesTenpHOCTH  TIO
CbOpMI/IpOBaHI/IIO HABBIKOB PCHICHUA NMPUKIAAHBIX 3aJla4 OPTraHU3YyCTCA B MPOUCCCE U3YUCHUA BCEX TEM
y4eOHOT0 Kypca «Anredpa v Havajga MaTeMaTHIECKOTO aHAIH3a.

Ha u3ydenne ydgeOHOTO Kypca «AnrebOpa W Havajla MaTEMaTHYECKOTO aHAJIM3a» OTBOAUTCS 272
gaca: B 10 kmacce — 136 vacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 4aca B Heenio).



COAEPKAHHUE OBYYEHHUA
10 KJIACC

Ymucna v BbIYUCTICHUS

Paumonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOHM, TPOIEHTHI, OECKOHEYHbBIE
nepuoguueckue apodbu. Ilpumenenue apoOell ¥ NPOLEHTOB Uil pPELICHUS NPUKIAIHBIX 3a1ad U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble yncia. PanonanbHble U HppalOHANIbHBIE Yucia. ApupMETHUECKUE Ollepaluu
C JICHCTBUTENBbHBIMU uncaaMU. MoJyiab NEHCTBUTENBHOIO 4Mcia M ero cpoiictBa. IIpuOmmxkéHHbIe
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BbIUMCICHUM.

Crenens ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxossimen GopMbl 3anucu
JNEMCTBUTENBHBIX YUCEN JIUISl pELICHUsI TPAKTUYECKUX 3aa4d U MPEJCTABICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHp C palUOHaJIbHBIM IIOKa3aTeJeM U €€ CBOIICTBa, CTENEHb C JIEHCTBUTEIIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa U TOXKJeCcTBEeHHbIE MpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OCHOBHBIE METOJBI pEIIEHUs LENbIX M JPOOHO-palMOHAIBHBIX YPaBHEHMH M HEPABEHCTB.
MHorouieHsl OT OAHOM MepeMeHHOU. JleeHrne MHOTOUJIeHa Ha MHOTO4IEH ¢ ocTaTkoM. Teopema besy.
Mmuorousensl ¢ neiasiMu kodduimentamu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHHUH, COAEPIKAILNUX CTEIIEHN U KOPHH.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOIbI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUN.

Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE METOBI PELICHMS I0KA3aTEIbHBIX YPABHCHUMN.

IIpeoOpa3oBaHue BeIpaK€HU, COAEPIKALIMX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YpaBHEHUI.

OcHoBHBbIE TpUroHoMeTrpudeckue Gopmyinsl. [IpeobpazoBaHe TPUTOHOMETPUYECKUX BBIPAKEHHUH.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienne cucrem JMHEWHBIX ypaBHEHMH. Marpuiia CHCTEMbl JIMHEHMHBIX  ypaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ero reOMETPUYECKUN CMBICI M CBOMCTBA, BBIYHCICHHE €r0 3HAYEHUS,
IIPUMEHEHHUE ONPENCIINTENs Il PELICHUS CUCTEMbl JIMHEHHBIX ypaBHEHUH. PellleHne npuKiIagHbIX
3a/1a4 ¢ IOMOUIbIO CUCTEMBI JMHEWHBIX ypaBHEHUH. MccnenoBanue NocTpOeHHOW MOJENH € TIOMOILBIO
MAaTpHIL U ONIPEACIUTENIEH.

[locTpoeHre MareMaTM4eCKMX MOJENIEH pPEaJbHOM CHUTyallUM C IIOMOILBIO YPAaBHEHMH H
HepaBeHCTB. [IprMeHeHne ypaBHEHMI M HEPaBEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3ajad U 3a1ad U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3amanus GyHkuuu. B3zaumHo oOpatHble QyHkumuu. Kommosuims ¢yHKUui.
I'padux GpyHKIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OOnacte ompeneneHuss W MHOXeCTBO 3HadeHMH ¢yHkuuu. Hymu ¢ynkuuun. IlpomexyTku
3HaKomocTostHCTBA. Yé€THhle U Heu€rHble ¢yHkuuu. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (QYHKIIMH. MakcUMyMbl 1 MUHUMYMBI pyHKInU. Hanbombiiee 1 HauMeHblee 3HAYCHUS
(GYHKIMHU Ha TPOMEXKYTKE.



JluHeiiHas, KBaApaTUYHAsS W JPOOHO-TMHEWHAas (YHKIUU. DJIEMEHTapHOE WCCIICIOBAaHUE U
MMOCTPOCHHE UX TPAPHKOB.

Crenennas (yHKIHUS ¢ HATYpaJIbHBIM U IIeNbIM Moka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpaduK KOpHS N-0i CTEeNEeHH KaK (PyHKIIMH 0OpaTHOM CTETIEHU C HATYpaIbHBIM ITOKa3aTelIeM.

[lokazarenpHass u Jorapugmuueckas (QyHKUUMM, UX CBOMCTBAa M rpaduxu. Vcnonb3oBaHue
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

Tpuronomerpuveckass OKpYKHOCTb, OIpPEENICHHE TPUTOHOMETPUUYECKHX (DYHKIMH YHCIOBOTO
aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTU B peAIbHBIX Ipoleccax U sBieHUsX. ['paduxu peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocienoBaTenbHOCTH, CHOCOOBI 3aJaHus IIOCIIEAOBaTENLHOCTEH. MeTon MaTeMaTHYeCKOn
UHAYKIUA. MOHOTOHHBIE U OrpaHUYEHHBIE MOCIEAOBAaTEIbHOCTU. VcTopHusi BO3HUKHOBEHMS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas M reomerpuyeckas nporpeccud. beckoHeyHO yObIBarolasi reoMerpuyeckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOW mporpeccun. JIMHEWHBIA U
SKCMOHEHIMANbHBIA pocT. Yucno e. @opmyina CIOXKHBIX MpoleHTOB. Vcnonas3oBanue nporpeccun Ass
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIIMU W ux cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI TI'padUKOB (YHKUIHUH.
CpoiictBa (GYyHKIMHA HENpepbIBHBIX HAa OTpe3ke. MeToJl HMHTEpBajoOB Uil pELIEHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pelIeHUs 3a/1a4.

[TepBast u BTOpas npousBoaHbie GyHKIMU. OnpeneneHne, TeOMETPUUSCKUN U (PU3UIECKUN CMBICT
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpousBonHbie 3meMeHTapHbIX (yHKIUA. [Ipou3BogHas CyMMBblI, MPOU3BEAEHUS, YAaCTHOTO H
KOMTIO3HUITUH (hYHKITUH.

MHokecTBa M JIOTHKA

MHOKeCTBO, OIepaluyd HaJ MHOXECTBaMU U HUX cBoWcTtBa. Jluarpammel Oiliepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO alapaTa JUisl OIMCaHUsl peajbHbIX MPOLECCOB U SIBJICHUM,
IIPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE, I0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yuciaa 1 BbIYMCTIEHUS

Harypanbnbie u nensie uncna. [IpumeHeHre Npu3HAKOB JEIUMOCTH IIENIBIX YHMCesl, HanOOIbIIUi
obumit nenmurens (nanee — HOJl) u Hanmenbiee obmiee kpataoe (aanee — HOK), ocratkoB o momynio,
anropuTMa EBKiMa a1 penieHus 3a1a4 B IENbIX Ynciax.

KowmmnekcHsie uncna. Anrebpandeckas ¥ TPUTOHOMETpUYEcKass (OPMBI 3alHCH KOMILJIEKCHOTO
yrcna. Apudmernyeckue onepanu ¢ KOMIIEKCHBIMU yuciiaMiu. M300paxkeHrne KOMITJIEKCHBIX Yncer Ha
KoopauHaTHOM TuiockocTH. Popmyna Myapa. KopHu n-oif cremneHM U3 KOMIUIEKCHOTO 4YHCTA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN Ui pelleHns GU3NUECKUX U TEOMETPHUECKUX 3a/1a4.

YpaBHeHUS] M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPaBHEHHMI W HEPAaBEHCTB. PaBHOCHIBHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCUITbHBIE HEPABEHCTBA.



OTbop KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C TOMOINBI TPUTOHOMETPHUYECKOU
OKPY>KHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bl pEIICHUS CUCTEM M COBOKYIIHOCTEM palMOHAIbHBIX, HpPPalMOHAIbHBIX,
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX YpaBHEHUH.

VYpaBHEHMUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a/ad U 3a7ad U3
pa3aMYHbIX 00JaCTe HAYKU U peasIbHOM JKU3HU, MHTEPIIPETALINS [T0JIyYEHHBIX PE3y/IbTaTOB.

DyHKUUH U rpaGuKU

I'padpuk xomnozunmu QyHxnuil. ['eomerpuueckue o0Opa3bl YpaBHEHHH M HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmueckue MeTO bl pelIeHnsl ypaBHEHUHN 1 HepaBeHCTB. [ padruueckue MeToIpl pelieHus 3aaa4d
C IapameTpaMH.

Ucnonws3oBanne rpadmkoB (yHKIUN I UCCIEIOBAHHUS MPOIIECCOB M 3aBUCHUMOCTEH, KOTOPHIS
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaims3a

[IpumeHeHne nPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienrne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUEHUH HETIPEPHIBHON (DYHKITUU HA OTPE3KE.

[IpumeHeHne MpoU3BOAHOM I HAXOKJIEHUS! HAWIYUIero pelieHrs B MPUKIAIHBIX 3a/1a4ax, s
OTIpe/ieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMysioi uinu rpaduxkom.

ITepBooOpa3Hasi, O0CHOBHOE CBOMCTBO IepBOOOpa3HbIX. [IepBooOpa3Hbie 2IeMEHTAPHBIX (PYHKITUH.
[IpaBuna Hax0XACHUS TEPBOOOPAZHBIX.

HNuterpan. ['eomerpuyueckuil cMbICT WHTErpaia. BbeluucieHue omnpenesa€HHOro HWHTErpajia Mo
dhopmyne Hetotona-JleiiGuuna.

[Ipumenenune wuHTErpajna [Uisi HAXOXJAEHUs IUIomafed Iulockux ¢Guryp u  0o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumepsl pemenuit auddepeHMaNbHBIX  ypaBHeHMH. MaTemaTuueckoe MOJIeIHpPOBaHHE
peaNIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHIuANbHBIX YPAaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YVYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YT JIYBJIEHHBI YPOBEHbB) HA YPOBHE
CPEJJHEI'O OBILIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:k1aHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIMH OOYYAIOUIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO
qjieHa POCCHUCKOTO OOINeCTBa, IMPEACTABICHHE O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOIENyp Tpa)kIaHCKOro oO0ImecTBa (BBIOOPHI, OMPOCHI M JAPYroe),
YMEHHE B3aUMOJICHCTBOBaTh C COLIMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIUSAMU H
Ha3HAYCHHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUNCKON TpakJaHCKOM WACHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIIEMY POCCHUUCKOW MAaTE€MaTUKH, ILIEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTUKEHUU B IPYTrHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHHE JyXOBHBIX IEHHOCTEH poccuiickoro Hapoaa, cHOopMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, ITUYECKOTO TIOBEIEHUS, CBA3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKEHMHM HAayKu U
NeSITeNIbHOCTBIO YYEHOT0, OCO3HAaHUE JINYHOTO BKJIaJia B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

JCTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAas 3CTETHKY MAaTE€MaTHYECKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3aJay, pEUICHUH, pacCyXJACHUN, BOCIPHUUMYMUBOCTHL K MaTEeMAaTHUYECKUM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTHYeCKWe 3HAHUS B HMHTEpecax 3/J0pPOBOTO U
Oe3omacHOro oOpasza >KHW3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE IMHUTAHUE,
cOaaHCUpPOBAaHHBIM PEKUM 3aHATHI W OTIbIXa, peryispHas (u3nueckas akTUBHOCTH), (pusmueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAaHWE IICHHOCTH TPYIOJIOOMS, HMHTEpPEC K pa3Iu4HbIM cdepam
npodeccHOHAbHON JEesTeNbHOCTH, CBS3aHHBIM C MaTeMaTHMKOW M €€ MPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiied mpodeccuu U pearn30BbIBATh COOCTBEHHBIC KU3HEHHBIC
IUIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U €aMOOOpa30BaHHUIO Ha
MPOTSHKEHUM BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHUU MPAKTUYECKUX 3a]ad
MAaTeMaTHU4ECKOU HAIPaBIEHHOCTH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYphl, IOHUMAHUE BIUSHUSA COLUAIBHO-3KOHOMUYECKUX
IIPOIIECCOB HA COCTOSIHUE MPHUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE TJI00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM, OpUEHTALMs HAa IPUMEHEHNE MaTeMaTUYEeCKUX 3HAHUM /IS pelIeHus 3aja4 B
001acTH OKpY)Karolle cpelibl, INIAHUPOBAHKUE TIOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCIEACTBUM A
OKpYKaroLlEen Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOIIECTBEHHON NPAKTHUKH, NOHUMAaHME MaTeMaTHMYeCKOM HayKH Kak cgepbl 4YeIoBeYecKOu



ACATCIBHOCTH, 2TaIlOB eé Pa3BUTHA W 3HAYUMOCTHU JId PA3BUTHUA LUBUIIU3AlMU, OBJIAZICHUC SA3BIKOM
MaTEeMaTHUKH U MaTeMaTHYCCKOM Ky.HBTypOﬁ KaK Cp€ACTBOM IMO3HAHHA MHPaA, TOTOBHOCTb OCYHICCTBJIIATH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHWA MEXAYy TOHATUSAMH, (HOPMYIUPOBATH OINpPEHCICHHUS IOHSATHH, YCTAHABIIMBATH
CYIIIECTBCHHBI MpPH3HAK KIACCHU(HUKAIIUU, OCHOBAHHS I OOOOIICHWS W CPaBHEHHS, KPUTEPUU
MTPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIUPOBATH H  MPEOOpPaA3OBBIBATh  CYXKJCHHUS:  YIBEPAWTEIbHBIC W
OTpHUIATEIIbHBIC, SIMHIUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEUHS B (aKTaX, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHHUSAX, TpeyiaraTh KPUTEPHH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C WCIOJh30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUeHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSITEJIFHO JIOKA3aTeIbCTBA MAaTEMAaTHYECCKHX YTBEPXKIACHHWHA (NPSAMBIE W OT
MPOTHUBHOTO), BBICTpAWBATh APTyMEHTAIINIO, TPHUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE CYXICHHS 1 BHIBObI;

BBIOMpaTh CHOCOO pemeHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble HcciaenoBarebCcKHe TeHCTBUA:

WCIOJIb30BAaTh BOMPOCHI Kak HCCIEIOBATENbCKUM HHCTPYMEHT MO3HaHUsS, (OpMYyIUpOBaThH
BOIPOCHI, PUKCUPYIOIINE IPOTUBOpEUHe, Mpo0IeMy, YCTaHaBIUBAaTh HCKOMOE U TaHHOE, (pOopMHUpPOBAThH
TUIO0TE3Y, aprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, MCCIEAO0BAHUE M0 YCTAHOBIICHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOro OObeKTa, SBJICHUS, MpOIecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;

CaMOCTOSITENIBHO  (pOPMYJIHPOBATH OOOOLIEHHS] U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO
HaOIOJICHUS, HWCCIIEOBAaHUS, OLIEHWBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pPE3yJIbTaTOB, BBIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIIAATH AePUIMTHI HHPOpPMAIMK, JAaHHBIX, HEOOXOIAMMBIX HJsi OTBETa Ha BOMNPOC M MJA
pelIeHus 3a/1a4H;

BBIOMpATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTM3UPOBATh, CUCTEMATU3UPOBAThH
Y UHTEPIPETUPOBATh HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B pa3NUuyHBIX (OpMax, HIITIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH TI0 CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe AeiicTBUS



OO0wmenne:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYXXICHHA B COOTBECTCTBUU C YCIOBUSAMU U LECIISAMU OGHlGHHH,
sSICHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pCHHUA B YCTHBIX H IMMCBMCHHBIX TCKCTax, JaBaTb
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B X0/ 00CY)K/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIA€MOM TEMBbI, TPOOIEMBI, periaeMoit
3aaa4M, BBICKA3bIBATb HJCH, HALCJICHHBIC Ha IIOUCK PCHICHHUA, COIIOCTABIATH CBOMU CYXIACHUA C
CYX KACHHUAMU OPYruxX Y4YaCTHHUKOB AuaJIiora, O6Hapy7KI/IBaTI) pasinuue Hu CXO0ACTBO HOBI/IHI/Iﬁ, B
KOPPEKTHOH (opme (HopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpCACTaBJIATE PC3yJIbTaTbl PCHICHUA  3aa4H, OKCIICPUMCHTA, HUCCJIICJOBaHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (pOpMaT BBICTYIUIEHHS C Y4E€TOM 3a/Jad IPE3EHTAlUU U O0COOEHHOCTEN
ayJIUTOPHH.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE NelCcTBUS

Camoopranu3anus:

COCTaBIIATH TUIAH, AJITOPUTM PEIICHUS 3a1a49H, BEIOUPATH CIIOCO0 PEIIeHUs ¢ YIETOM UMEIOIIIXCS
PECYpPCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIHHOW pediiekcHM Kak OCO3HAHMS COBEPIIACMBIX JCHCTBUH H
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJabTaTOB, BIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJIS
IpoIiecca M pe3yJsibTaTa perieHus MaTeMaTHIeCKON 3a/1a9H;

MIPeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3314, BHOCUTh KOPPEKTHUBbI
B JESTEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHHBIX, HaJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pPE3yJIbTaTa LN U YCIOBUSAM, OOBACHATH MPUYMHBI JOCTHKEHUS WU
HEJOCTHKEHHSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh OLEHKY HpUOOpETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM ¥ MHIMBUYAIbHONW pabOTHI MPHU pELICHUH
y4eOHBIX 3a/1a4, IPUHUMATH 11eJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpeaensTh BUABI padOT, IOTOBapUBATHCS, OOCYKIaTh MpOIECC U pPe3ynbTaT padoThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOIEH;

y4acTBOBATh B TPYIIOBLIX opMax paboTsl (0OCykaeHHs, 0OMEH MHEHUN, «MO3TOBbIE IITYPMbD»)
U WHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU JCUCTBUSA C APYTMMH YJICHAMU
KOMaH/Ibl, OIICHMBATh KAYE€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYTHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

NNPEJIMETHBIE PE3YJIbTATbBI

K xonimy oOyuenust B 10 kiaacce oOydaromuiics MOMydUT CIEAYIOIINE MPEAMETHBIE Pe3yIbTaThl
M0 OTAENBHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTUYeCKOTO
aHaIM3a;

Yucjaa v BbIYMCTIEHUS:

CBOOOJHO OMEPUPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHasl IepUoAnYecKas Apoob,
MPOLEHTHI, UPPALUOHAIBHOE YHCIJIO, MHOKECTBA PALMOHAJIBHBIX M JCHUCTBUTEIIBHBIX YHUCEN, MOJYJIb
JIEMCTBUTEIILHOTO YMCIIA;



MIPUMEHSTH IPOOH ¥ MPOILICHTHI [Tl PEIICHHSI PUKIIATHBIX 337249 U3 Pa3TUYHbBIX OTpaciei 3SHAaHHA
U peaJibHOW KHU3HU,

MPUMEHSTHh TPUOIMKEHHBIC BRIYUCIICHIS, TIPABUIIa OKPYTIICHUS, PUKUJIKY U OIICHKY pe3yJibTara
BBIYHCJICHUM;

CBOOOJHO OIEPUPOBATH MOHATUEM: CTEIICHb C IICIBIM MMOKA3aTeIeM, UCIOJIB30BaTh IO IXOISIIYIO
(dhopMy 3amucH IEHCTBUTEIBHBIX YHCET JIJIS PeIICHHS MPAKTUYSCKUX 33/1a9 U MTPEICTABICHHS TaHHBIX;

CBOOOHO OIEPUPOBATH TIOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOU CTEIICHH;

CBOOOHO OIIEPUPOBATH MIOHATHUEM: CTETICHD C PAIIMOHAIBLHBIM ITOKA3aTelIeM;

CBOOOHO OTEPUPOBATH OHATHAMU: JIOTaprU(M YHCIIa, NECATUIHBIE U HATypaIbHBIC JIOTapU(MBI,

CBOOOHO OIEPUPOBATH MOHATHUSAMU: CHHYC, KOCHHYC, TAHTCHC, KOTAHT'€HC YHCIIOBOTO apTryMEHTa;

OTIEPUPOBATH MOHATUSIMH: APKCUHYC, APKKOCUHYC U apKTAHT'E€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs1 U HEPaABEHCTBA:

CBOOOJIHO OMNEPUPOBATH TMOHSATHUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIbHBIC
YpaBHEHUS U YPAaBHEHUS-CIICJACTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

MIPUMEHSTh Pa3IMYHbIE METOJbl PEIICHHS PAIlHOHATBHBIX U APOOHO-pAlMOHATBHBIX YPaBHEHUH,
MIPUMEHSATHh METO]T MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJIHO OTMEPUPOBATH MOHATHUSIMH: MHOTOUYIEH OT OJHOW MEPEMEHHOM, MHOTOUJIEH C IEIBIMU
ko3 urmeHTaMu, KOpHA MHOTOWICHA, TIPUMEHSTH JIEJICHNE MHOTOWICHA Ha MHOTOWIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera st pemienus 3aaay;

CBOOOJIHO OMEPUPOBATh MOHATHUAMH: CHUCTEMa JMHEHHBIX YpaBHEHUW, MaTpHIlA, OMPEICTUTENb
MATpUIBl 2 X 2 U €ro reOMETPUYECKUH CMBICI, HMCMOJb30BATh CBOMCTBA OMpEAENUTeNs 2 X 2 A
BBIYMCJICHUS €r0 3HAYECHUS, TPUMEHATh ONPEIEIUTENN JUISl PEIICHHS] CUCTEMBI JIMHEWHBIX YPABHEHHUM,
MOJIEIMPOBATh pEajbHbIE CHUTyallud C IIOMOIIBK) CHUCTEMBl JIMHEHHBIX YpPaBHEHWH, HCCIEI0BATh
IIOCTPOCHHBIE MOJEIU C TOMOILIBI0 MATPULl W ONPEICIUTENICH, WHTEPIPETHPOBATH IOJIYYEHHBIN
pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BRIPAKCHUI;

BBITIOJIHATh MpeoOpa30BaHMs UYMCIOBBIX BBIPAXKEHHUM, COAEPKAIIMX CTEINEHU C PalMOHAIBHBIM
I0Ka3aTeseM;

MCII0JIb30BaTh CBOICTBA Jorapu@mMoB JUist MpeoOpa3oBaHUs JOrapu(PpMUUECKUX BbIPAKECHUN;

CBOOOJHO OIEpPUpPOBATH TMOHATUSMU: HUpPpAIOHANbHbIC, MOKa3aTelbHble U JorapuMuueckue
YPaBHEHUSI, HAXOIUTh UX PELICHHS C MOMOIIBI0 PABHOCUIIBHBIX IIEPEXOJ0B UIIH OCYILECTBIISIS IPOBEPKY
KOpHEH;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKHUE (hopMybl JUTSt npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJHO OMEpPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHUE, MPUMEHATh HEOOXOMbIe
(bopMyITBI 1S pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHHIA;

MOJENUPOBATh pEalibHbIe CUTYallMd Ha SI3bIKE alreOpbl, COCTABISTH BBIPAXKEHUS, YpaBHEHMS,
HEpPaBEHCTBA 10 YCIIOBHUIO 3a/layd, UCCIEI0BAaTh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAaHUEM armapara
anreOpsl.

DOyHKUUH U TPapuUKU:

CBOOOJHO OMEpPUPOBATH MOHATHAMHU: (YHKIHS, CIOCOOBI 3aaHus (PYHKIMH, B3aUMHO OOpaTHBIE
byHKIMH, KoMmo3unus (GyHKIuH, Tpaduk (QYHKIWH, BBHIMOIHATH DJIEMEHTApHBIE MPeoOpa3oBaHUS
rpaduKoB QYHKIIHIA;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OONACTH OIPENENICHUS U MHOXKECTBO 3HAYCHHWH (PYHKIIUH,
HyIU (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



cBOOOJTHO OINEPUPOBATH MOHATUSAMU: YETHBIE M HEUETHBIC (PYHKIMH, TIEpUOJHUECKUe (DYHKINH,
MPOMEXYTKA MOHOTOHHOCTH (YHKIIMHM, MAaKCUMyMbl W MHHHUMYMBI (QYHKIHH, HauOoJblIee U
HaMMEHblIIee 3HaYeHNEe (PYHKIMH Ha TIPOMEXYTKE;

cBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CTEIIEHHAs (PYHKIMSA ¢ HATYpaJbHBIM U IEJIBIM MOKa3aTeseM,
rpaduK CTENeHHOH (YHKIIMHU C HATYpaJbHBIM M LIEJIBIM NOKa3aTeneM, rpaduk KOpHs N-oi CTETeH! Kak
¢byHKIMU 00paTHOW CTETIEHH C HATypaJIbHBIM MOKa3aTelieM;

OTIEPHPOBATH MOHATUSAMU: JTUHEWHAs, KBaJpaTHUHAs U IPOOHO-TMHEHHAs (YHKIMH, BBITOJIHATH
AIIEMEHTAPHOE MCCIIEOBAHNE U TOCTPOSHHE UX TPa(HKOB;

cBOOOJTHO OTEpUpPOBATh MOHATHAMHE: TIOKa3aTelbHas U JorapudMuieckas (QyHKIH, UX CBOWCTBA
U TpaduKH, UCTIONB30BATh X IPa(UKH ISl PEIICHUS YpaBHEHHIA;

CBOOOJHO ONEpUPOBATHh TMOHATUSAMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpENEIeHNE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHNCIOBOTO apTyMEHTa;

UCI0JIb30BaTh IpapuKku GYHKIMNA JUIsl MCCIEA0BAaHUS MPOLIECCOB M 3aBUCUMOCTEN MpHU pelIeHun
3a7a4d U3 JPYruX Y4eOHBIX MMPEIMETOB U peaibHON )KU3HH, BEIPAXKaTh (POPMYITaMU 3aBHCHUMOCTH MEXTY
BEITUYMHAMU,

Hauyana maTeMaTH4ecKoro aHajam3a:

CBOOOJHO OMNEpUpOBaTh MOHATUAMM: apuMeTHyecKkass M TeOMEeTpUYecKas MpOrpeccus,
OeCKOHEYHO YOBbIBaIOIIasi TeOMEeTpUYEeCcKas Mporpeccus, JUHEHHBIH U SKCIOHEHIHUAIbHBINM pPOCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCI0JIb30BaTh MTPOrPECCUU JIJISl PELISHUs] peallbHbIX 3a]au MPUKIAIHOTO XapaKTepa;

CBOOOHO OTIepUpOBaATH MNOHSTUAMU: MOCJIEIOBATENLHOCTb, CIOCcO0bI 3a/1aHud
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPAaHUYEHHBIE [OCIIEOBATEIbLHOCTH, MOHUMAaTh OCHOBBI
3apO’KJICHUS MaTEeMAaTUYECKOTo aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: HEMIPEPHIBHBIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKIHUH,
aCUMIITOTHI rpaduka GyHKITUH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKIIMs, HEMpepbiBHAsS HAa OTpe3Ke, MPUMEHATh CBOWCTBA
HEeNpephIBHBIX PYHKUUN Ui pelieHus 3a/1ay;

CBOOOJHO ONEpPUPOBATH MOHSTHUSMHU: NEpBasi U BTOpas MPOU3BOAHbIC (YHKIIMM, KacaTeiabHas K
rpaduky GyHKINH,

BBIYHCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMIIO3UIIUH JBYX (DYHKIIMIA, 3HATDH
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCI0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI TPOU3BOIHOM JUISI pEeIICHUs 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOJHO OTEpPUPOBATH MOHATUAMU: MHOKECTBO, OTIEPAllU Ha/l MHOKECTBAMH;

WCI0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uis OINUCAaHUS PEATbHBIX MPOIECCOB U
SIBJICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATHSAMU: OIpENEICHHEe, TEOpeMa, ypaBHEHUE-CIEICTBUE, CBOWCTBO
MaTeMaTH4eCKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIFHBIC YPAaBHEHHUS M HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce oOy4aromuiicss MOJYYUT CIEAYIOLINE MPEIMETHbIE Pe3yabTaThl
[0 OTJENIHBIM TeMaM paloyeil mporpamMmbl yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTH4eCKOTro
aHaIM3ay:

Yucsia v BBIYUCTICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: HATypaJbHOE U IIEJI0€ YMCIIO0, MHOXKECTBA HATYypalbHBIX U
LEeNBIX YHCeNl, UCIO0JIb30BaTh Mpu3Haku AenumMoctu 1enbix yucen, HOJ u HOK HatypanpHBIX uuncen
JUIS peIlieHus 3a7a4, TPUMEHSITh alroput™ EBkina;



CBOOOJHO OMNEPHPOBATH TOHATHEM OCTaTKa IO MOJYJIO, 3allMChIBaTh HATypalbHBIC YHCIA B
Pa3IMYHBIX TO3UITUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEPHUPOBATH TOHSATHUSMHU: KOMILJICKCHOC YHCIO M MHOXECTBO KOMIUICKCHBIX YHCE,
MIPEJICTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpanmyecKoil M TPUTOHOMETPUYECKON (popme, BBHIMOIHSTH
apumMeTHUecKue onepanur ¢ HUMU U H300paKaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUsI 4 HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH IMOHSATUSAMHU: HpPPAMOHAIBHBIE, MMOKa3aTelbHbIC M Jorapu(muueckue
HEPaBEHCTBA, HAXOJUTh MX PEHICHHSI C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0JI0B;

OCYILIECTBIISATH OTOOP KOPHEH IIPU PEIICHUH TPUTOHOMETPUICCKOTO YPAaBHEHUS;

CBOOOHO OTICPUPOBATH MOHITHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSTH HEOOXOIMMBIC
(hOpMyITBI ISl pEIIICHHS] OCHOBHBIX THITIOB TPUTOHOMETPUIECCKIX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TOHATHUSMHU: CUCTEMa M COBOKYITHOCTh YPAaBHCHHA W HEPABEHCTB,
PaBHOCHIILHBIE CHCTEMBI W CHCTEMBI-CJICJICTBUS, HAXOJIUTh PEIICHUS CHUCTEMBI M COBOKYITHOCTEH
paIMoOHAIBHBIX, UPPANMOHABHBIX, TIOKA3aTSIILHBIX U JIOTAPHU(PMUICCKHX YPAaBHEHUN 1 HEPABCHCTB;

pemiatb  palMoHaJbHBIC,  WPpPAlMOHANBLHBIC,  IOKa3aTelbHBIC,  JIOTAPUPMUUYCCKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJICPIKAIIME MOIYIIN U TTapaMeTphI;

MPUMEHATh TpaduuecKkue METOIBI I PelIcHHs] YPaBHEHWH W HEPaBEHCTB, a TaKXkKe 3aaad ¢
rapaMeTpamu;

MOJICITUPOBATh PEAIbHBIC CUTYaIllMd Ha S3bIKE alreOpbl, COCTABISATH BBIPAKCHUS, YPaBHCHWS,
HEpaBEHCTBA W WX CHCTEMBI [0 YCIOBUIO 3aJa4d, WCCIIEOBAaTh IMOCTPOSHHBIE MOJENN C
WCII0JIb30BaHUEM arapara alreOpsl, HHTEPIPETUPOBATD MTOJTYUSHHBIA PE3yIbTaT.

DOYyHKUUM U TPAaPUKH:

CTpOUTh TpaduKU KOMIO3UIMN (YHKIUNA C MOMOUIBIO JIEMEHTAPHOTO MCCIIEIOBAHUS U CBOWCTB
KOMITO3UIIUH IBYX (DYHKIIMIA;

CTPOUTH Fr€OMETpUUECKHe 00pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH OHATUAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHATHh PYHKIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Hauyajna maTeMaTH4eCKOro aHajJmn3a:

MCIO0JIb30BATh MTPOU3BOIHYIO Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbILIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

UCI0JIb30BaTh MPOU3BOJIHYIO Ul HAXOXKJCHHS HAWYYIIEr0o PEHICHHUs] B NMPHUKIAIHBIX, B TOM
YHClie COLMAIbHO-DPKOHOMUYECKUX, 3a7ayax, JJs OIpeleieHHs CKOPOCTH U YCKOPEHHMs Ipoliecca,
3aJJaHHOTO (POPMYIION WK rpaPUKOM;

CBOOOZHO OINEpUPOBATh MOHATUSAMHU: MEepBooOpa3Has, ONpeAeNEHHBIH WHTErpal, HaXOIUTh
nepBooOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTErpal 1o Gopmyne Heiorona-JleiOnuna;

HAXOJUTh IUIOMAAN MIOCKUX GUTYpP U 0OBEMBI TN C TOMOIIBIO HHTETPAIa;

UMETh TMPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIUPOBAHUM Ha MPHUMEpPE COCTaBICHUS
g depeHnanbHbIX YpaBHEHHIH;

pemarth TPHUKIATHBIE 3aJadyd, B TOM UHCJIE COIMAIBbHO-KOHOMHYECKOTO M (PU3MYeCcKOro
XapakTepa, CpeICTBaMHi MaTeMaTHYEeCKOTO aHalln3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBabie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaibHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10
6 HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IVTAHUPOBAHMUE

10 KUIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Kontpo IIpakTn Aara undposbie
Tema ypoka H3yYeH
n/n Bcero JbHbIE yecKue st oOpa3oBaTeib
padoThbI padoThbI HbIE pecypchbl
1 MHo0%ecTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOMCTBA
Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arnmnapara Jyist 1 04.09-
peuenns 3agaq 08.09
4 Panmonansupie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOH, 1
MIPOIICHTHI, OECKOHEYHBIC TTEPHUOUUECKHIE TPOoOH
5 Panmonaneublie yncna. OObIKHOBEHHBIE U IECATUYHbIE APOOH, 1
MPOIICHTHI, OECKOHEYHBIC MIEPUOANICCKUE APOOH
5 [Ipumenenue npobeii v IPOUEHTOB VI PEIICHUs TPUKIIATHBIX 1
3a1a4 11.09-
7 [Ipumenenue npoOeii U MPOLIEHTOB IS PEIISHUS TPUKIIATHBIX 1 15.09
3a/a4
3 JleiicTBuTenpHbIC YKcia. PaliionanbHble U HppaLMOHATIbHBIE 1
qucna
9 Apudmernueckue onepanuu ¢ JeiHCTBUTENbHBIMH YHCIaMU
10 Monynb 1eiiCTBUTETLHOTO YUCIIA U €r0 CBOWCTBA
11 [TpuOnmkEHHBIC BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKA 1 18.09-
U OLIEHKA pe3yJIbTaTa BBIUYNUCICHUN 22.09
12 OcCHOBHBIE METOIBI PEIIEHUS IEeNbIX U APOOHO-pAIIHOHATHHBIX 1
ypaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIEHUS IEeNbIX U APOOHO-PAIIIOHATBHBIX 1




YpPaBHEHUIN U HEPABEHCTB

25.09-

14 OCHOBHBIE METO/IbI PEIICHHS LENbIX U IPOOHO-PAIIMOHATIEHBIX 29.09
YPAaBHEHUN U HEPABEHCTB
15 MHorouseHs! 0T OJJHOM EpEMEHHOMU. JleieHre MHOro4IeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16 MHorousnens! ¢ neasiMu kodgdunuentamu. Teopema Buera
17 Pemrenne cucrem TMHENHBIX ypaBHEHUN
18 Pemrenne cucrem NTMHENWHBIX YpaBHEHUN
Martpuiia cucTeMsl TUHEHHBIX ypaBHeHUH. Onpeaenurens 02.10-
19 MAaTpUILbI 2X2, ero FTeOMETPUYECKHUIM CMBICT U CBOMCTBA; 06.10
BBIYHCIIEHUE €r0 3HAYEHUS
20 Onpenenurens MaTPUIBI 2X2, €10 TEOMETPUUECKUN CMBICT U
CBOICTBa; BBIYMCIIEHUE €T0 3HAUYEHUS
21 IIpuMmeHeHne onpeneNuTeNs A PELICHHUS CHCTEMBI TMHEWHBIX
ypaBHEHUU
99 Pemenne npukianHeIxX 3a1a4 ¢ IOMOLIBIO CHCTEMBI JIMHEHMHBIX
ypaBHEHUH 09.10-
93 Pemenue npukiaaHbIX 3a1a49 ¢ HTOMOIIBIO CHCTEMbI JIMHEHHBIX 13.10
ypaBHEHUH
24 KontponbHas padoTa: "ParmoHaibHbie ypaBHEHHS 1
HepaBeHCTBAa. CUCTEMBI JIMHENHBIX YpaBHEHUN"
o5 OyHK1MA, criocoObl 3agauus GyHkuuu. BzanmMHo oOpaTHbie
¢byukuun. Komnosunus GyHKimii
26 I'padux GyHKIIMHM. DIeMeHTapHble peoOpa3oBaHus rpapuKoB 16.10-
GbyHKIMH 20.10
97 OO6nacTe onpeneneHuss 1 MHOXKECTBO 3HaueHui pyHkuuu. Hymu

¢bynkuuu. [IpoMexyTkH 3HaK MOCTOSHCTBA




Uérnpie u Heu€THbIE pyHKIMU. [lepuoandeckue QyHKITUN.

28
[TpoMexyTKr MOHOTOHHOCTH (DYHKITHH
29 MaxkcuMyMbl 1 MUHUMYMBI pyHKIIMH. Hanbombiree u
HauMEHBIIIee 3HAUYCHUE (PYHKIIUU Ha TIPOMEKYTKE
30 JIuneiiHas, KBaapaTHIHAS ¥ JPOOHO-TMHEHHAS (QYHKIIUH
23.10-
31 DeMeHTapHOe UCCIIEIOBAaHUE U MIOCTPOCHUE IPahKOB ITHX 2710
byHKIINN
32 DneMeHTapHOe UCCIIEIOBAaHHUE U MIOCTPOCHUE TPauKOB ITHUX
byHKINN
33 Crenensb ¢ nenbM nokasarenem. buaom Herorona
34 Crenens ¢ nenbiM nokasarenem. bunom Herotona
35 CrenenHas GyHKIMS C HATypaJIbHBIM U LIENbIM MoKa3aTesneM. Eé 07.11-
CBOICTBa U rpaduk 10.11
36 KonTtponbras padota: "Crenennas pynkuus. E€ cBolicTBa u
rpa¢uk"
37 ApubdMeTnuecKnii KOpeHb HATYPAIBHOU CTETICHH U €T0
CBOMCTBA
38 ApubdMeTHueCcKnii KOPEHb HATYPAIBHOM CTETICHU U €T0
CBOMCTBA 13.11-
39 ITpeoOpa3oBaHus YUCIOBBIX BRIPAKCHHIA, COACPIKAIIMX CTCIICHH 17.11
Y KOpPHU
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETICHU
Y KOpPHU
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETICHU
Y KOpPHHU 20.11-
42 Uppatmonansubie ypaBHeHUs. OCHOBHBIE METOIbI PEIICHUS 24.11

UppalMOHAIBHBIX YPaBHEHUN




Wppanmonanshblie ypaBHeHN. OCHOBHBIE METO/IbI PELLICHUS

43 UppalMOHAEHBIX YPaBHEHUN 1
44 Wppanmonansubie ypaBHeHUsI. OCHOBHBIE METOIbI PEIICHUS 1
UppaMOHABHBIX YPaBHEHUN
45 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUU HPPALMOHATBHBIX 1
YpaBHEHHIA
46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUHN UPPAITHOHATEHBIX 1
YpaBHEHUH 27.11-
47 PaBHOCUIIbHBIE TIEPEXO/Ibl B PELLICHUU UPPALIMOHAIBHBIX 1 01.12
YpaBHEHHHA
48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUH UPPAITHOHATEHBIX 1
YpaBHEHHHA
49 CaoiicTBa u rpaduK KOpHs N-Oi CTENEeHH KaK (pyHKIIHH 1
00paTHOM CTETEHHU C HAaTypalIbHBIM MTOKa3aTeIeM
50 CaoiicTBa u rpaduk KOpHS N-0¥ CTENIEHU KaK QyHKITUN 1 0412
00paTHOM CTENEHHU ¢ HaTypalIbHBIM MTOKa3aTeleM '
51 KontponbHas padota: "CsoiicTBa u rpaduk KOopHs N-0i 1 0812
crenenu. UppanuonanbHbie ypaBHEHUS"
52 CrerneHp ¢ pallMOHATIBHBIM TOKa3aTeieM U €€ CBOMCTBA 1
53 CrerneHp ¢ pallMOHAJIBHBIM TOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHsb C paluOHAIBLHBIM MOKa3aTejeM U €€ CBOMCTBa 1 11.12-
55 [Toka3zatenbHast GpyHKIUSA, €€ CBOICTBA U rpaduK 1 15.12
56 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUIA 1
57 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHus] ypaBHEHHUH 1
58 Iloka3zarenbHble ypaBHEeHUsA. OCHOBHBIE METOBI PELICHHUS 1 18.12-
[IOKA3aTeIbHBIX YPaBHEHUU 22.12
59 IToxa3zaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI pPEILICHUS 1




II0KA3aTENbHBIX YPAaBHEHUU

[TokazarenbHblie ypaBHeHUA. OCHOBHbBIE METO/IbI PELICHUS

60 . 1
MOKa3aTeNbHBIX YPaBHECHUN
61 KontponsHas pabdota: "[lokazarensHas QpyHKIHSL. 1
[TokazarenbHble ypaBHEHUS"
62 Jlorapudm gucia. CBoiicTBa Jiorapupma 1 ;Zi;
63 Jlorapudm gucna. CoiicTa Jorapugpma 1
64 Jlorapudm uucna. CoiicTBa jorapupma 1
65 JlecsiTuuHbIE U HATYpaJIbHBIE JTOTAPU(MBI 1
66 JlecsITHUHBIC W HATYPATBHBIC JIOTAPUPMBI 1 09.01-
67 [IpeoGpa3oBanue BhIpaKeHUH, coAepKaLUX JOTapu(pMbl 1 12.01
68 [IpeoOpa3oBaHre BBIpaKEHHIA, COACPIKAIIIX JIOTAPU(MBI 1
69 [IpeobpazoBaHue BhIpaKEHUHN, COIEPIKAIINX JOTAPHPMBbI 1
70 Jlorapudmuueckas GyHKIUsA, €€ CBONWCTBA U TPpaduK 1 15.01-
71 Jlorapudmmueckas GyHKIUS, €€ CBOMCTBA M rpaduK 1 19.01
72 Hcnons3oBanue rpaduka GyHKIIUHU IS pEIICHUS YPAaBHEHHI 1
73 Hcnons3oBanue rpaduka GyHKIIUHU IS pEIISHUs YPaBHEHHUI 1
74 Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIC METO/IbI PEILICHHS 1
norapu(pMUUECKUX yPaBHEHUH
75 Jlorapudmuueckue ypaBHeHHsI. OCHOBHBIC METO/IbI PEILICHHS 1 ;281
norapu(pMHUYECKUX YPaBHEHUH
76 Jlorapudmuueckue ypaBHeHHsI. OCHOBHBIC METO/IbI PEILICHHS 1
norapu(pMUYECKUX YPaBHEHU I
77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIIEHUH JIOrapu(PMUUECKUX 1
YpaBHEHUH 29.01-
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUH JOTapH(OMUUECKUX 1 02.02

YpaBHEHUH




KonTpomnsnas padora: "Jlorapudmuueckas QyHKIuS.

79 1

Jlorapudmuueckue ypaBHeHUS"
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
83 ApKcHHYC, apKKOCHHYC ¥ apKTaHTeHC YHCIIOBOTO apryMeHTa 1 g;g;
84 TpuroHomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE 1

TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apryMeHTa
85 TpuroHomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE 1

TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 12.02-
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 16.02
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
90 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHUI 1 19.02-
91 [IpeoOpa3oBaHKe TPUTOHOMETPHUSCKUX BBIPAKCHUN 1 22.02
92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1
93 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1
94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 26.02-
95 PelieHre TPUrOHOMETPUYECKUX YPaBHEHU 1 01.03
96 Pemenue TpuroHoMeTprUeCKUX YpaBHEHHIMA 1
97 Pemenune TpuroHoMeTprUeCKUX YpaBHEHHMA 1
98 Pemenue TpuroHoMeTprUeCKUX YpaBHEHHIMA 1 04.03-
99 Perienne TpUroHOMETPUUECKUX YPaBHEHUH 1 07.03
100 Pemenune TpUroHoMeTpUYECKUX YpaBHEHUM 1
101 KonTtponpHas padoTta: "TpUroHoMeTpruecKie BEIPAXKEHUS U 1




TPUTOHOMETPUUECKUE ypaBHEHUS"

11.03-

102 I[Toclie1oBaTeNbHOCTH, CIIOCOOBI 3aaHuUs 1 15.03
IIOCJIEA0BATENBHOCTEN. MeTo 1 MaTeMaTu4eCKOl NHAYKIIMT
103 MOHOTOHHBIE M OTPaHUYEHHBIE TOCIIEAOBATENFHOCTH. VicTOpHs 1
aHann3a OECKOHEYHO MaJIbIX
104 Apudmernueckas nporpeccus 1
105 I'eomeTpuueckas mporpeccus 1
106 BeckoneuHo yObIBaromast reoMeTpruvecKas mpoTrpeccust 1
107 CymMa GecKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUH 1 ;28;
108 JInHEeNHBbIN ¥ 3KCIOHEHIMANIBHBIN pocT. Yucio e. Popmyna 1
CIIO’KHBIX TPOIIEHTOB
109 JInHEeNHBIN ¥ 3KCIOHEHIMANIBHBIN pocT. Yucio e. Popmyna 1
CJIO’KHBIX TPOIIEHTOB
110 Hcnonp30BaHue MPOTPECCHH TS PEIICHUS PEATbHBIX 3a/1a4 1 25.03-
MIPUKIATHOIO XapaKTepa 29.03
111 Kontponbnas padota: "[locnenoBaTenbHOCTH U IpOTrpeccHu’” 1
112 HenpepsiBHbIC PyHKIIMHM ¥ UX CBOWCTBA 1
113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB QyHKITUIH 1
114 CpoiicTBa (h)yHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1 01.04-
115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX HAa OTPE3KE 1 05.04
116 MeTo HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
117 MeToa HHTEPBAJIOB ISl pEIICHUS HEPAaBEHCTB 1
118 MeTo HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1
119 [IpuMeHeHre CBOWCTB HENPEPBIBHBIX (DYHKIUH JUIsl peIeHus 1 15.04-
3a1ay 19.04
120 [IpuMmeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKITHH JIJIS peIeHHs 1

3aaa4




121 [lepBas u BTOpas Mpou3BOAHBIEC HYHKIUU 1
122 Ornpezenenue, reOMETPUUECKUI CMBICI TPOU3BOAHOM 1 22.04-
123 Omnpenenenue, GU3NIECKUI CMBICT IIPOU3BOIHOM 1 26.04
124 VYpaBHeHHE KacaTeNbHOU K TpaduKy QyHKIUN 1
125 VYpaBHeHHE KacaTeNbHOU K TpaduKy QyHKIUN 1
126 [Tpon3BoHBIE AIIEMEHTAPHBIX (QYHKIINH 1 29,0
127 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLNN 1 08.09
128 [Tpon3BoHAs CyMMBI, POU3BEICHHS, YACTHOTO i KOMIIO3HIIUT 1

byHKINN
129 [Tpon3BoHAs CyMMBI, POU3BECHHS, YACTHOTO M KOMIIO3HIIUI 1

byHKINNA
130 gpochanaﬂ CYMMBI, TIPOM3BE/ICHUS, YACTHOTO U KOMITO3UITUH 1 13.05.

YHKIUI

131 Kontponbras padota: "[IponsBognas” 1 1 1705
132 [ToBTOpeHuUe, 0000IIEHNE, CHCTEMATH3aITUs 3HAHUM 1

"VpaBHeHus"
133 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alus 3HAHUI: 1

"®yukuun"
134 Hroropas koHTpoOJbHAs paboTa 20.05-
135 Hroropas koHTpoJbHAs paboTa 2405
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KUIACC

KoaunuyecTBO yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Kontpo Ipakruye | [ara nupposwie
n/n Bcecero JbHBIE CKHue H3YyYCHUA 06pa30BaTeJ'II)HI)Ie
padoThbI padoThbI pecypchl
1 [IpumeHeHne nporu3BOTHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeHeHne Nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U KCTPEMYMBI 04.09-
3 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 08.09
(hyHKIIUI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpumeneHne Nporu3BOIHOM K UCCIIEI0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHnne mporu3BOIHOM K UCCIIEA0BAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI 11.09-
7 Haxoxnenne HauOOIbIIEr0 U HAUMEHBIIETO 3HAYEHUS 1 15.09
HETIPEPBHIBHOW (PYHKIIMU HA OTPE3KE
8 Haxoxnenne HauOOJIBIIIEr0 U HAMMEHBIIIETO 3HAUEHUS 1
HEeMpephIBHONM (DYHKIIUU Ha OTPE3KE
9 Haxoxnenne HauOOJIBIIEro U HAUMEHBIIIETO 3HAYEHUS 1
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE
10 Haxoxnenne HauOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1 18.09-
HeNpepbIBHON (DYHKIIMU HAa OTPE3Ke 22.09
11 Haxosxaenne HanOOIbIIEro 1 HAMMEHBIIIETr0 3HAUYECHHS 1
HEeMpephIBHOW (DYHKITUU Ha OTPE3KE




HaXO)K[[eHI/Ie HarOOJIBIIEr0 U HAUMEHBIIIETO 3HAUCHHUS

12 HEeNpPepbIBHOW (DYHKIIMU HAa OTPE3KE
13 [IpumeHeHre npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax
14 [IpumeneHre npoOU3BOIHOM JUIsl HAXO0XKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax
[IpuMeHeHne npou3BOIHOM ISl OTIPEEICHUS 25.09-
15 CKOPOCTH M YCKOPEHMS IIpoLiecca, 3aJaHHOTO 29.09
dhopmyroit wim rpadpukomM
[IpuMeHeHne npou3BOIHOM ISl ONIPEAEIICHUS
16 CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
17 Kommnozumus pyHkimii
18 Komnosumus hyHkimii 0210
19 Komnozumus hyHkimii 06.10
20 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJAMHATHOMU IIJIOCKOCTH
21 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOMU IIJIOCKOCTH
Kontponbras padota: "UccnenoBanue GyHKIUN ¢
22 MOMOIIbIO TPOU3BOHOM" 09.10-
13.10
23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX
24 [TepBooOpa3uble anemeHTapHbIX GyHKIMil. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX
o5 [TepBooOpa3ubie anemeHTapHbIX GyHKIHA. [IpaBuna
HaXO0XJICHUS MePBOOOPa3HBIX ;gig
26 Hurerpain. I'eomeTpuyecknii CMbICI HHTETpasa '




Brruucnenue onpeaenéHHOro HHTErpaa rno Gopmyie

21 Hrrorona-JleiiOuuia
28 Brruncnenue onpenenéHHOro uHTerpaia no gopmyiie
Hrrorona-JleiiGauia
29 [IpumeHneHue uHTErpana Jyuisg HaxoXACHU Iuomanei
IUTOCKUX (UTYp
30 [IpuMenenne uHTETpaa Isl HAXO0XKACHHUS 00BEMOB 23.10-
T€OMETPUIECKUX TeJl 27.10
31 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUH
32 [Ipumeps! pemennii quddepeHnnalbHbIX YpaBHEHHH
MatemaTtuueckoe MOJICIUPOBaHUE PeaIbHbIX
33 MIPOIIECCOB C MOMOIIBI0 (P PepeHIINATHHBIX
YpaBHEHUU
34 KonTtponbras padota: "I[lepBooOpazHas u mHTETpan” 07.11-
35 Tpuronomerpudeckne GyHKIIUH, HX CBONCTBA U 10.11
rpaduku
36 Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U
rpadguku
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpaguku
38 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpadguku 13.11-
39 Tpuronomerpuveckue GyHKIIUHU, UX CBOMCTBA U 17.11
rpadguku
40 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI ¢
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU
a1 OT100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH ¢ 20.11-
IIOMOIIIbI0 TPUTOHOMETPUUECKOU OKPYKHOCTHU 24.11




OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C

42 IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1
43 OT100p KOpHEH TPUTOHOMETPHUECKUX YPaBHEHUH C 1
[IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU
44 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1 27.11-
KonTponsnas pabora: "['paduxu 01.12
48 TPUTOHOMETPUUECKUX (PYHKIIUA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PEIIEHUS MTOKa3aTeIbHbIX 1
HEPaBEHCTB
50 OCHOBHBIE METO/IbI pEIIEHHS TOKAa3aTEeIbHbIX 1
HEPaBCHCTB 04.12-
51 OcCHOBHBIE METOJIBI PEIICHUSI IOKa3aTEIbHBIX 1 08.12
HEpPaBEHCTB
59 OCHOBHBIE METO/IbI PEIIEHHS [T0Ka3aTEIbHbIX 1
HEpaBEHCTB
53 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEpPaBEHCTB
54 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEPaBCHCTB 11.12-
55 OCHOBHBIE METO/IbI pelIeHHs Jorapu(PMUUECKUX 1 15.12
HEPABEHCTB
56 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1

HCPAaBCHCTB




OcCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATBHBIX

57
HEPaBEHCTB
58 OCHOBHBIE METO/IbI PEIIECHHS HPPAITHOHATBEHBIX
HEPaBEHCTB 18.12-
59 OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATBHBIX 22.12
HEPaBEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB
61 I'padrueckue MeTOIBI pEICHHS HPPAITHOHATBHBIX
YpaBHEHUU
62 I'paduueckue MeTOIbI peICHHUS UPPAITHOHATBHBIX
YpaBHEHUU 25.12-
63 I'paduaeckure MeToabI pemIeHnsI MOKa3aTeIbHbBIX 29.12
ypaBHEHU U
64 I'paduaeckre METOBI pelIeHNS TOKA3aTEIbHBIX
HEpPaBEHCTB
65 I'paduaeckue MeToap! penieHus J0rapuGMUIECKIX
ypaBHEHUH
66 I'paduaeckue MmeToap! penieHus J0rapuGMUIECKIX
HEpPaBEHCTB 09.01-
67 I'padmyeckre METO bl PeLICHUS JIOTAPUPMUIECKIX 12.01
HEpPaBEHCTB
68 I'paduyeckue MeTOObI pelICHNUS TOKA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUI
69 I'paduyeckue MeTOABI pelICHNUS TOKA3aTENbHBIX U
norapu(pMUUECKUX ypaBHEHU I 15.01-
70 I'paduueckue MeTo bl pelieHUs MOKa3aTeIbHbIX U 19.01

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




I'pacdmyeckne MeToabI peleHus TOKa3aTeNbHBIX U

71 1
norapu()MUIECKUX HEPABEHCTB
7 KonTtponsHas padoTa: "MppanuoHanbHeie, 1
[I0Ka3aTesbHbIE U JIOTapu(pMUUECKHE HEpaBEeHCTBA"
KommnnekcHeie uncna. Anrebpanueckas u
73 TpUTOHOMETpHUYECKast (HOPMBI 3aMMCH KOMIUIEKCHOTO 1
qrcia
KommnnekcHeie uncna. Anrebpanueckas u
74 TPUTOHOMETPHYECKAs (POPMBI 3aMKCH KOMIUIEKCHOTO 1 22.01-
Juciia 26.01
75 ApupmeTrueckre onepary ¢ KOMITICKCHBIMU 1
YHCIIaMH
76 ApupmeTrueckre onepaniy ¢ KOMITICKCHBIMU 1
qHCcIaMU
77 N3obpaxenne KOMITJIEKCHBIX YHCe Ha KOOPIUHATHOM 1
IJIOCKOCTH
78 N3obpaxenne KOMITJIEKCHBIX YMCe Ha KOOPIUHATHOM 1
IJIOCKOCTH 29.01-
79 dopmyna Myaepa. Kopau n-oii cTeneHu us3 1 02.02
KOMIUIEKCHOTO YHcia
80 ®opmyna Myaspa. Kopuu n-oii crenenu u3 1
KOMIUIEKCHOTO YHcia
81 IIpuMeHeHre KOMIUIEKCHBIX YMCEeN Ul PeLICHHS 1
(GU3NYECKUX U TEOMETPUUECKUX 3a7a4
82 KonTtponpHas padoTa: "KommiekcHsle yncna" 1 ggg;
83 HarypanbHble u nensie yncna 1 '
84 HarypanbHble u nensie yncna 1
85 [IpumMeHeHne MPU3HAKOB AETUMOCTH IIENbIX YUCET 1 12.02-




86 [IpumeHeHne NpU3HAKOB JAETMMOCTH LIEJIBIX YHCET 16.02
87 [IpumMeHeHre MPU3HAKOB JACTUMOCTH IIEITBIX YHCEIL:
HOJl u HOK
88 [IpumMeHeHne MPU3HAKOB IECITUMOCTH IIEIBIX YUCET:
HOJl u HOK
89 [IpumMeHeHre MPU3HAKOB IEITUMOCTH IIEITBIX YHCET:
OCTaTKH 110 MOYITIO
90 [TpumMeHeHre MPU3HAKOB ICITUMOCTH IIEITBIX YHCET:
OCTATKH 110 MOJYIIO 19.02-
[TpumMeHeHre MPU3HAKOB IEITMMOCTH TIEITBIX YHCEIT: 22.02
91 anroput™ EBKiMIa uis peneHns 3a1a4 B mesbIX
qHciIax
92 KonTponbnas pabora: "Teopus nenbix yucen"
93 CucreMa ¥ COBOKYTHOCTb YpaBHEHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-CIIEICTBUS
94 CucreMa ¥ COBOKYTHOCTb YpaBHEHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBbI-CIIC/ICTBUS 26.02-
95 OCHOBHBIE METOIbI PEIICHUSI CUCTEM U 01.03
COBOKYITHOCTEH PallMOHAJIbHBIX YPaBHEHUH
96 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX YPABHEHUIN
97 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHH
08 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTEIbHBbIX YPAaBHECHUIN gjg;
99 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U '
COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHUN
100 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHUN

[IpumeHeHne cucTeM K pelIeHUI0 MaTEMAaTHYECKIX
101 3ajad ¥ 3a/1a4 U3 pasJIn4yHbIX 00JIacTel HAyKu U

peanbHOM )KU3HU, MHTEPIIPETALNS TOJTY4EHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pelIeHUI0 MaTEMAaTHYECKIX
102 3aJad ¥ 3a/1a4 U3 pasJIn4HbIX 00JIacTel HAyKu U

peanbHOM )KU3HU, MHTEPIIPETALNS TOJTY4EHHBIX
pe3ynbpTaToB 11.03-

[IpumeHeHre HepaBEHCTB K PEHICHUIO 15.03
103 MaTeMaTHYECKUX 3a7a4 U 3a/1a4 U3 Pa3InIHbIX
oOacTeil HayKd U pealbHOM KU3HH, HHTEPIPETAIUS

IMOJIYYCHHBIX PE3YJIbTATOB

KonTtponpHas padota: "CucteMbl paliiOHAIbHBIX,
104 HMPpAIMOHAIBHBIX MOKA3aTEeIbHBIX U 1 1
morapupMUIecKux ypaBHEHUN"

105 PanmionansHbIE ypaBHEHUS ¢ TapaMeTpamMu
106 PanrionanbHbIE HEPABEHCTBA C TTapaMeTPaMH
107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu 1 ;ig;
108 WppanmoHaisHbie ypaBHEHUS, HEPABEHCTBA C 1

napameTpamMu
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [Toka3aTenbHbIC ypaBHEHHUS, HEPABEHCTBA C 1

napameTpamMu 25.03-
111 [Toxa3zaTenbHbIE CUCTEMBI C TapaMeTpaMU 1 29.03
112 Jlorapudmuueckre ypaBHEHUS, HEPABEHCTBA C 1

napameTpamMu

113 Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMu 1 01.04-




114 TpuroHomeTpudecKue ypaBHEHUs € IapaMeTpaMu 05.04
115 TpuroHomeTpruecKre HEPABEHCTBA C TapaAMETPAMHU
116 TpuroHomeTpudecKre CUCTEMBI € IapaMeTpamMmu
[TocTpoenue u uccneoBaHuE MATEMATUYECKUX
117 MOJIEJIEH peANIbHBIX CUTyallMid C MOMOILBbI YPaBHEHHI
C IapameTpamu
[TocTpoenue u uccienoBaHNEe MaTEMATUYECKUX
118 MO/JIENIEH pEeANTbHBIX CUTyalluid C MOMOIIBIO CUCTEM 15.04-
YPAaBHEHUH C ITapamMeTpamu 19.04
[TocTpoenune u uccnegoBaHNE MATEMATHIECKUX
119 MO/JIENIEN peaTbHbIX CUTyalluid C MOMOIIBbIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu
120 Kontponpnas padora: "3agauu ¢ mapamerpamu”
121 [ToBTOpEeHuUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"YpaBuenus"
122 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"YpaBuenus" 22.04-
123 [ToBTOpEHUe, 0000IEHNE, CHCTEMATH3allNs 3HAHUH: 26.04
"VpaBHenus. CucteMbl ypaBHEHUN"
124 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HaHUI:
"HepaBenctna"
195 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1s 3HAHUI:
"HepaBenctna"
[ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1s 3HAHUI:
126 " " 29.04-
Hepasencrsa
08.09
127 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allWsl 3HAHUI:
"[IpousBosnHas u e€ npumeHeHue"
128 [ToBTOpenue, 06001IeHNE, CCTeMaTH3all1sl 3HAHUI:




"[IpousBosaHas u e€ npumeHeHue"
129 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3allMsl 3HAHUI: 1
"[IpousBosaHas u e€ npumeHeHue"
130 [ToBTOpEHUEe, 06001ICHNE, CHCTEMAaTH3aIMsl 3HAHUI: 1
"NuTerpan u ero npuMeHexue" 13.05-
131 [ToBTOpEeHUe, 00001ICHNE, CHCTEMATH3aINsT 3HAHUI: 1 17.05
"OyHkuun"
132 [ToBTOpeHnue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI 1
"OyHakuun"
133 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3aIUs 3HAHUI 1
"®yakuun"
134 HWrorosas KOHTpoJIbHas paboTa 1 1 20.05-
135 Wrorosas koHTposbHas paboTa 2405
136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

METOAUYECKHNE MATEPHAIJIbBI JJJIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETU UHTEPHET
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