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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oOmiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4YnBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAy4HbIX KYpCOB, a C APYroil CTOpPOHBI, (pOPMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
0o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrHMX JMCUUIUIMH. B pamkax pgaHHOTO Y4eOHOro Kypca
oOyyaroliuecsi OBJIQJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMynupyeT CBOM IOCTHKEHUS B MaTeMaTHYeCKOU (opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHUMHHU, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKM M OOILECTBEHHOM JXKW3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEAHCBHOW JKM3HH. B TO e Bpems OBIaJICHUC
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU alreOpbl U MaTeMaTU4YECKOIO aHalIHu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOILBIO MHAYKLMHM U PACCYXAATh AECJYKTUBHO, UCIIOJIb30BaTh 0000LIEeHHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHOro kypca «AnreOpa ¥ Hayala MaTE€MaTUYECKOIO aHAJIM3a»
oOyyarolyecs: IMOJIy4aloT HOBBIM ONBIT peIleHHs] NPHUKIAAHBIX 3aJad, CaMOCTOSITEIbHOrO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluu IOJy4YEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTU4YECKHX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI MarepHuall, CIOCcOOCTBYIOUMI (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk MW yepe3 cnequpuky ydyeOHOM  JesaTeNnbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHLEHTPAallMM  BHUMAaHMs, CaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HayajgamM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN MPUHIUI O0yUeHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPIKATENBHO-METOAUYECKHE JMHUM: «Uucna U BbMUCIHCHUS», «DyHKIMH U
rpaduxmn», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpeJHero oOIiero oO0pa3oBaHMs, €CTECTBEHHO JIOTMOJHSASA IPYT
Jpyra ¥ TOCTENEHHO HACHIIIAACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpHS, MaTeMaTH4YeCKUil aHau3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTEMaTHYECKHM allaparoM, y HHUX MOCIelI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIelb pPeaJbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, Al peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETUPOBAThH
CBOM OTBET.



CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEGHMSD — 3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLJIO HAYaTO Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pasoBaHus 0co00e
BHUMaHUE yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCIONIb30BaHUE PA3TUYHBIX (OPM 3allMCU YHUCIIAa, YMEHHUE JeNIaTh MPUKUJIKY, BBHIIOIHATH
npuOIMKEHHBIE BRIYUCIICHUSA, OLICHUBATh YHCIIOBBIC BHIPAXKEHUS, padOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCSI MHOXECTBA HATYpPaJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JEHCTBUTENLHBIX YUCEN JIOTOJHSIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B KakIoM U3 3THX
MHO>KECTB pPacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYECcKue 3a/1auu U Olepaliu: AejieHue
HAIEJIO, ONEpPUpPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCEeT, OcOOble CBOMCTBa
palioHaTBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETUICCKUE ONEpallii, a TAKKe W3BIICUCHHE
KOpDHSI ~ HATypaJbHOW CTENEHHM HA MHOXECTBE KOMIUICKCHBIX  4YHcel.  bmaromaps
MOCNIEIOBATEIbHOMY  PACIIMPEHHUIO Kpyra HCIONb3yeMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX MPUMEHEHHUSI IJIs1 PEILICHUS PA3IMYHBIX 33724 (popMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAYKH U €€ POJIHM B IIOCTPOCHUH MOJICIICH peaTbHOro MUpa, IUPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3aLUsl.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPEaJU3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaronmecs OBIaJICBAOT
Pa3TUYHBIMU  METOJAMHU  PCIICHUS PAMOHAIBHBIX, HPPANUOHAIBHBIX, [OKA3aTeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad,
colepkaiux mnapaMmerpsl. [lomydyeHHbIE yMEHHS HIMPOKO HCIONB3YIOTCS IMPH HMCCIEIOBAHUU
(GYHKIMI C TTOMOIIBIO IPOU3BOIHOM, IPHU PEIICHUN NMPUKJIAIHBIX 3a/1a4 U 3a7]a9 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHWH QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (opMUPOBaHHWE YMEHUM BBINOIHATH pacuéTel Mo (opmyrnam, mpeodpazoBaHUs
paloHaIbHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TakKe BBIPAKECHU,
COJICpKalINX CTEIMEeHW | JorapudMbl. braromaps H3ydeHHIO anreOpamdyecKoro Marepuaia
MPOUCXOJUT JallbHEHIIee pa3BUTHE ANTOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTHUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3aJ1a4, HArJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U TpaduKM» TECHO MEpeIuieTaeTcs ¢
IPYTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIEe  3a1aéT
MOCIICIOBATEIPHOCT, ~ M3YUCHUs  MaTepuaia. VI3ydeHue  CTENEeHHOH, ITOKa3aTelbHOM,
norapu(MHYECKON U TPUTOHOMETPUICCKUX (DYHKIUH, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BAHHE
byHKIMI Ui peuieHusl 3a7ad W3 APYTUX YYeOHBIX IMPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaeisiercs (GOPMHUPOBAHUIO YMEHHS BBIpaXaTh (GopMmyaamu
3aBHCHMOCTH MEX]y Pa3IMYHBIMU BEIIMUYWHAMH, HCCIICIOBATh MOMyUYeHHBIC (DYHKIIHH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHWHUM HAleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BHIPAXKaTh 3aBHUCHMOCTH MEXIY BEIWYHMHAMH B pa3TU4HON (opme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O ©  KOHKPETH3allWH,
MCIIOJIb30BAHUIO aHATIOTHA.
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CopnepxatenpHas auHUA «Hadana mareMaTHUecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYyr KaK MaTeMaTHYecKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIMHBIX 00Y4aroluMCs,
TaK KaK y HUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH TpaUKH CIOKHBIX (DYHKIHMHA, OIPEAeTsITh UX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATD TUIOMaan Guryp nu o0bEMBI TeJ, HAXOAUTh
CKOpOCTM U YCKOpeHMs mpoueccoB. JlaHHas coxepkaTelnbHas JIMHUS OTKpPHIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUSI MAaTeMaTHMYeCKMX MOJeNell pealbHbIX CHUTyaluid, I03BOJISET
HAXOJUTh HAWIIyylllee pelIeHHe B MPHUKIATHBIX, B TOM YHCJIE COLUATbHO-SKOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHMYECKOI'O aHajiu3a CHOCOOCTBYET pPAa3BUTHUIO
abCTPaKTHOro, (OPMaAIBHO-IOTUYECKOI0 U KPEaTUBHOI'O MBIIIIEHUS, (POPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U UcKyccTBe. O0yyvaromuecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI¢ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopnepxatenpHo-MeToAuYeCcKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUUM MHOXECTB M MaTEeMAaTH4EeCKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE
NPEICTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKH W TpeaiarailoT Hamboiee
YHUBEPCAJIBHBIN S3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MAaTEeMaTHKH W €€ NPUIIOKCHHUH, OHHU
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUe TUCLUILIMHBI U UX MIPUIIOKEHUS B eAnHoe Lenoe. [Toatomy
BOXHO JIaTh BO3MOXHOCTb OOydYarolleMycsi MOHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJIB30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICIEH. [Ipyrum
Ba)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEIOBAHUE ONpPENENEHHBIM IpaBWJIaM IOCTPOCHHS  JI0OKA3aTEbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO
MBIIUICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yuebHOM Kypce «AureOpa M Hayaja MaTEeMaTHYECKOTO aHajaM3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MAaTUYECKOIO  MOJEIMPOBAHHUSA,  KOTOpblE  MpPHU3BaHbl  CHOCOOCTBOBAThH
(GOpMHpPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEaTbHBIX CHUTYallld, HCCIECIOBAHUS AITHX
MOJIeNiell C TOMOIIBI0 ammapara ajareOpbl W MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTalnu
NOJYYEHHBIX PE3y/IbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXJIbl M3 pa3[elioB MPOrpaMMBI,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO UCIOJIb3YeTCs AJS PeHIeHUs MPUKIaJIHBIX
3amad. [lpm pemeHwm peanbHBIX NPAKTUYECKUX  337ad  OOydaromuyecss pa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenbHOCTs MO (OPMUPOBAHUIO
HaBBIKOB peIlIeHHs] MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcsl B MPOLecce U3yYeHHs BCeX TeM y4eOHOro
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAIIN3a.

Ha u3yuenune yuebHoro kypca «AnreOpa 1 Hayajia MaTEMaTUYECKOTO aHATTN3a»
otBoautcs: B 10 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA

Yuciia ¥ BbIYHMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH s MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaIbHON KU3HHU.

JleiicTBuTenpHbie YKcaa. PanuoHaNbHBIE W HPPANMOHAIBHBIE YHCIA. ApUPMETHYCCKHE
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonbs3oBanue moaxoasiei popmbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII Ul PELICHUS IPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ panMOHAJBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyC, KOCHHYC, TAHIT€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus! M HEpaBEeHCTBA

ToxmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHECHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTIOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEeIbHBIX YPAaBHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIpaXCHU. Pelenne TpuroHoMeTpuuecKux ypaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMM. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HA4YEHMS, IPUMEHEHNE OINPEIEIIUTENS I PEIICHHs] CUCTEMBbI JIMHEHHBIX YpaBHEHMN. Pemenue
IIPUKJIAIHBIX 3aJa4 ¢ MOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUN. MccienoBanne nocTpoeHHON
MOJIEIIY C TIOMOILBIO MAaTPUIL] U OIIPEACIUTEICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIICHHI0 MaTEMaTUYECKHX 3ajad H
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHkmuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.

Ob6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢pynkuuu. [TpomexyTku
3HaKonocTossHCTBa. UETHbie M HeuéTHble QyHKuMHU. [lepuognueckue ¢yHkumu. IlpomexyTku
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MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMBb! (pyHKIuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jlunelinasi, KBaJpaTU4YHasi U JpoOHO-THHENHHas PYHKIUU. DIEMEHTapHOE HCCIeI0OBAaHNE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LiEJbIM IoKa3areneM. EE cBoiicTBa U rpaduk.
CpoiictBa u rpaduk KOpHA N-OH CTelneHW Kak (PyHKIMHM OOpaTHOM CTENeHH ¢ HaTypaJbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOICTBA U rpaduku. Mcnonbp3oBanue
rpadukoB PYHKITUH AJI PEHICHUS YPAaBHCHUM.

Tpuronomerpuyeckas OKpPYKHOCTb, OINpPEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YKCJIOBOI'O apIyMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B peaJIbHBIX Ipolieccax U sBieHusX. [ paduku pearbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs MOCea0BaTeIbHOCTEN. MeToI MaTeMaTHYECKON
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHallu3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeuHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH eOMETpPUUECKON MPOTrPECCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMyrna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM ISl PELICHMs] pEaJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBable ¢GyHKIMH M uX cBoHcTBa. Touku paspbiBa. ACHMOTOTHI I'paUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB UIS pPEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPBIBHBIX (QDYHKITUH [T pEIIeHH 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeseHue, reOMeTpUIeCKUil U GU3NIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBoaHble AneMeHTapHbIX QyHKIUN. [Ipon3BoaHas CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MmuoxecTBa M JIOTHKA

MHo0ecTBO, ONEpaluy HaJl MHOXKECTBAMU M MX cBOMcTBa. Jluarpammsl Oiliiepa—BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa,  CBOHCTBO  MaTEeMaTH4YeCKOro  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) B 10
KJIACCE

JIMYHOCTHBIE PE3Y.JIbTATBI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOYYArOIIETOCs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOr0 OOIIeCTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEAyp TpakJaHCKOTo oOIecTBa
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(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’KJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeéMaTHUKH, HEHHOCTHOE OTHOLIEHHE K JOCTHXKEHHUSIM POCCHUUCKHX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOW IIKOJIbl, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUYECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHXKCHUN HAyKU U JACSTENbHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMUYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIOYasg  3CTETUKY  MaTe€MaTUYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e30macHOro o0pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (310pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
MpOoPECCHOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYNbTYpbl, TOHUMAHUE BIHUSHUS COLMATIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
m100albHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTaluss Ha  MpPUMEHEHUe
MaTeMaTHUYeCKUX 3HAHUW ISl pellieHus 3ajad B 00JacTU OKPY’KaIoUIeH Cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOILIECTBEHHOW MPAKTUKH, TOHMMaHUE MaTeMaTHYeCKOW HayKH Kak chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBUIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpPOU KaK CpPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIIECTBIISITh TIPOSKTHYIO U MCCIIEIOBATEIBCKYIO JIEATEIHbHOCTh WHIMBUIYATbHO U
B IpYIIIIE.

"TIporpamMma cocTapiieHa ¢ y4eToM paboueil mporpaMmMsl Bocriutanus odyyaromuxcst MBOY «Hayunenckas COLL
umenH ['arapuna FO.A.», 0cHOBHBIX HanpaBieHuil Bocnuranus B coorsercTBun ¢ I'OC:



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEICIICHUS MOHSITHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS i1 0000UIeHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHEIE,

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYMsS B (axTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBISABICHUA
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHMBATH HECKOJBKO BapHaHTOB
pemieHusi, BbIOMpaTh HamOoJee MOAXOMSAIUN € YYETOM CaMOCTOSITEIHbHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUA, (POPMYyITUPOBATH
BOTIPOCHI, (DUKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE W IaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObBEKTa, SBJIEHUS, IPOLIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U AJIS
pelIeHus 3a/1a4H;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  PA3JIUYHBIX THUIOB, AaHAIW3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MpeJICTaBICHHUS;

CTPYKTYypUpOBaTh  UHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO  CHOPMYINPOBAHHBIM
KPUTEPHUSIM.
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KomMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXXICHHSI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOHl TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aa4M, BBICKA3bIBaTb MACHU, HAIICJICHHBLIC Ha IMOUCK PCUICHHA, COIIOCTABJISAATH CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYI'MX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3ivyuue U CXOJICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyIUpPOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MNpEaACTaBJIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJauyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HMKHYTh IPH PEUIEHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHONW pabOThHl Ipu
pelieHnyd y4deOHBIX 33Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHON paboOThI, pacrpenensaTh BUIbI pabOT, JOTrOBapHBAaThCs, OOCYXAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl U KOOPAMHUPOBATH CBOM JEWUCTBUA C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

NPEAMETHBIE PE3YJIBbTATBI
K konmy oOyuenus B 10 kiacce oOydaromuiicsi MOJYYHUT CIEAYIOIIME MpEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM palboueill MporpaMMbl y4eOHOro Kypca «Anredpa u Havana
MaTEeMaTHYEeCKOTO aHaIN3ay:
Yucia 1 BLIYUCIEHUS:
CBOOOIHO OTEPUPOBATH MOHATUSMU: PAIIMOHAIBHOE YUCIIO0, OECKOHEYHAs MepHUoIudecKast Ipoob,
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IIPOLIEHTBI, UPPALIMOHAIBHOE YHCIIO0, MHOKECTBA PALIMOHAJIBHBIX U IEHCTBUTEIBHBIX YUCEIL,
MOAYJb AEUCTBUTEIBHOIO YNCIA;

OPUMEHSATH IPOOU U MPOLEHTHI [T PELICHHS MPHUKIIAAHBIX 33]a4 U3 Pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAITYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JJISl PEIICHUS MPAKTHYECKUX 33134 U
IIPEJICTaBICHNS JaHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypallbHOM CTENeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAlIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHCIa, JECATUYHbIE M HaTypajlbHbIC
JorapudMmBbI;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHMCIOBOTO
apryMeHTa;

OIEPUPOBATH MTOHATUAMU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO  OHEpUpOBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHME,  HEPaBEHCTBO,
PaBHOCHUIIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIICACTBUS, PABHOCWIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMM: MHOTOYJIEH OT OJHOW NEepeMEHHOW, MHOIOWIEH C
HenbpiMA - KO3 QUIHUEeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJCHHEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera s pemienus 3anad;

CBOOOJHO ~ONEpUpPOBaTh IMOHATUAMHU: CUCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICIH, MCIIONb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH ISl PEeLIeHUs]
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUN, MOJCIHPOBATH PEAIbHBIE CUTYallUH C IOMOUIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHMM, MCCIEN0BaTh IIOCTPOCHHBIE MOJENIM C IOMOIINBKO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJy4YEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU JUIs TpeoOpa3oBaHMsl BhIPaKEHU;

BBIMOJHATh NPEOOpa3OBaHMUs YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHH C
palOHaAIbHBIM I1I0KA3aTENEM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoOB [uid  MpeoOpazoBaHMsl  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOAHO  OMEpUPOBaTh  MOHATUSIMHM:  HMpPPALMOHAIbHbBIE,  IOKa3aTeJIbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbI0O PAaBHOCWIBHBIX MEPEX00B
WJIU OCYILECTBIISIS IIPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckue (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
HE00X01uMble (POPMYITBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHble CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpAaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Jayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.
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DOyHKIuM U rpapuku:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIHSA, CIOCOOBI 3alaHUs (YHKINHU, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO OMNEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs M MHOXKECTBO 3HA4YEHUH
(GyHKLIMY, HYIU QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OTEPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNnEe (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH IMOHATUAMU: CTENEHHAas (YHKUMA C HATypaJIbHBIM U LEJIbIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IEJIbIM ITOKa3areneM, rpadux
KOpHs N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHBbIM II0Ka3aTelIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: ITOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPAPUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUECKAs OKPY)KHOCTb, ONpeAeeHHe
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 UCCIEIOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHn: 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAIbHOW XU3HH, BBIpAaXaTh (opMyiIamu
3aBUCUMOCTH MEXJly BEJTMUNHAMY;

Hauvana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMETHYEeCKas U TeOMETPUYECKas MpPOrpeccus,
0eCKOHEUHO yOBIBAIOIIAsl TEOMETPUYECKAs IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PeaTbHBIX 33/1a4 MPUKIAHOIO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBATh TOHATHSAMH:  TIOCJIEAOBATENBHOCTh,  CIIOCOOBI  3a/aHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MAaTEMaTHYECKOI0 aHaJIN3a KaK aHalin3a OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka (GyHKIUH;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (QYHKIUI [Tl pelleHHs 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATUAMHU: NepBas W BTOpass NPOMU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YAaCTHOTO W KOMITO3UIIMH IBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl peIIeHHs 3a/1a4.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMY HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juis ONHUCAHUs peabHBIX MPOLECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYruX y4yeOHbIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTHYECKOrO OOBEKTa, JOKa3aTeJbCTBO, PABHOCWIBHBIC YpPaBHEHUS U
HEpPaBEHCTBA.
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KosmyecTBo yacoB DJIeKTPOHHbIE
J:;-)H HaumeHoBaH#e pa3/ie/ioB U TeM NPOrPaMMBI Beero Konrpoabnbsie IIpakruueckne  (uudposbie)
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchl
MHOXecTBO JIeHICTBUTEIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUU
5 Oynkiun u rpaduku. CrenenHas GyHKIUs C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 1
ypaBHEHMS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
Tpuronomerpruyeckue BoIpa)KeHUS U ypaBHEHUS 22
ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepeiBabie ynkiuu. [IponszBoanas 20
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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N KounyecTBO 4acoB DJIeKTPOHHbIE
n/-n Tema ypoka Beero Kontpoabubie IlpakTnueckue fl[:;‘?eﬂl/lﬂ undposeie
padoThbI padoThI o0pasoBare/ibHbIEC
pecypchl
1 MHOXeCTBO, oTnepaluy HajJ MHOKECTBAaMH 1 1
HX CBOMCTBa
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO 1
amnmapara Jijis peIICHHs 3aa4
Parmmmonanpueie unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOLICHTHI, 0ECKOHEUHBIE 1
MIePUOIUYECKHE TpoOH
Parmmmonanpueie unciaa. OOBIKHOBEHHBIE U
) JeCSITUUHbIE IPOOH, TPOLIEHThI, OECKOHEUHBIE 1
MePUOINYECKHE 1podu
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust TPUKIaAHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHrs MPUKIAIHBIX 3a7a4
8 HeicTBuTenbHble yncia. PaiimonaibHbie U 1
HppaIMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
e CTBUTEILHBIMH YHCIIAMH
10 Moaynb A€CTBUTEIBHOTO YHUCIIA U €r0 1

CBOMCTBA
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11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpPYIJICHUS, IIPUKU/IKA U OLICHKA pe3yibTaTa
BBIYMCIICHUI

12

13

14

OCHOBHBIE METOJIbI PEIICHHSI LIETBIX U
TpOOHO-pallMOHATBHBIX YPABHEHHUHN U
HCPaBCHCTB

OCHOBHBIE METOJIbI PEIICHHSI LIETBIX U
IpOOHO-PAlMOHATIBHBIX YPABHEHUH H
HEPaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
IpOOHO-PAlMOHATIBHBIX YPABHEHUH H
HEPaBCHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

17

MHorouieHs! ¢ 1eabIMi KO3PPUITUSHTaMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTpUIBI 2X2, €T0
TF€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUMCIICHHUE €T0 3HAUCHUS

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIUHCIICHUE €T0 3HAUCHUS
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21

22

23

[Ipumenenue onpeaenuTens A perieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM
Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

24

25

26

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHcTeMBI
JMHENHBIX ypaBHEHUN"

OyHKIHMSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmuo o6parubie pynkmmnn. Kommosummst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB GpyHKIUN

27

OO6macth ornpeesieHust © MHOXECTBO
3HaueHuil pynkuuu. Hynu pyHkumm.
IIpoMexyTKH 3HaK IOCTOSIHCTBA

28

29

30

YéETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HauMeHbllIee 3HaYCHHE
(GYHKIIUM Ha IPOMEXKYTKE

Jluneiinas, KBaJpaTu4Has U JIpoOHO-
TUHEWHas QyHKIUH

31

BHGMCHTapHOe HCCIICOO0OBAHUEC U ITOCTPOCHUEC
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rpaduKoB 3TUX HYHKUIUI

BHGMCHTapHOC HUCCICA0BAHUEC U ITOCTPOCHUEC

32 .
rpaduKoOB ATUX PYHKITUN

33 Crenens ¢ 1enbpIM MokasareneM. bunom
Herorona

34 Crenens ¢ 1enbpIM MokasareneM. bunom
Herorona

35 CrenenHast GyHKIIUS C HATypaIbHBIM U
1eIbIM Toka3aTeneM. E€ cBoiicTBa u rpadux

36 KonrtponsHas pabdora: "CrenenHast QyHKITHSL.
E¢ cBoiicTBa u rpaduk"”

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHHH,
CoJIep KaIlMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
CoJIeprKallMX CTENEeHU U KOPHU

41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC

42 METO/IbI PEIICHHS UPPAITMOHATHHBIX
ypaBHEHUH

43 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC

MCTOABI PpCHICHUS UPppALMOHATIbHBIX
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YpaBHEHUU

Uppanmonansuelie ypaBHeHus. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUHU
MppaIMOHAIEHBIX YPaBHEHHHA

47 PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppallMOHANIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE TIEPEXObI B PELICHUU
UppallMOHANIBHBIX YpaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
MOKa3areineM
CoiicTBa 1 rpaduK KOpHS N-0Oi CTETeHU Kak

50 GbyHKIMH 0OpaTHON CTEMEeHU C HATypaJTbHBIM
MOKa3areineM
KonrtponsHas pabora: "CpoiicTBa u rpadux

51 KOpHs N-0ii cTenenu. MpparnoHanbHble
ypaBHeHus"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTENeM U €€
CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNIeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
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CBOMCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIMM 115 1
pelIeHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIMM 115 1
pelIeHusl ypaBHEHU N

58 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE 1
METO/IbI pelIeHUs T0Ka3aTeNIbHBIX YPaBHEHUI

59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC 1
METOBI pEIICHUS TIOKa3aTeIbHBIX YPAaBHEHUH

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METOBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHHI

61 Kontponbnas padota: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CpoiicTBa norapugpma 1

65 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

69 [TpeoOpazoBaHUe BEIPAKCHHH, COTEPIKANTIX 1
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norapupmbl

Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U

70 rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

79 Hcnonp3oBanue rpaduka QyHKIMM 1715
pelIeHusl ypaBHEHU N

73 Hcnonb3oBanue rpaduka GyHKIMU 11
peleHus ypaBHEHUH
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

74 METOBI peIICHUS JIOTapU(PMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

75 METOBI pelIeHUs JIorapu(PMUIECKIX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
Jorapu(PMUUECKUX ypaBHEHUI

79 KontponsHas pabdora: "Jlorapudpmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT'€HC U KOTAaHT'€HC

YHUCJIOBOT'O apryMCcHTa
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CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

81 1
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

g3 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeJIeNIeHUe TPUTOHOMETPHUYECKIX (YHKIINH 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTpeJieNIeHue TPUTOHOMETPHUYECKUX (YyHKIIUN 1
YHCIIOBOTO apryMEHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

03 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUIN

94 Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN

95 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
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96 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1

98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

99 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1

100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
KontponbHas padota: "Tpuronomerpuieckme

101 BBIPOKCHHS U TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 rnociieqoBareapHocTeil. MeTon 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC

103 MocJeI0BaTeIbHOCTH. MicTopus aHamu3a 1
0ECKOHEYHO MaJbIX

104 Apudmernueckas mporpeccust

105 I'eomerpuueckas nporpeccus

106 beckoHeuHO yObIBaromiasi reoMeTpruiecKast 1
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIIei 1
r€OMETPUYECKON ITPOTPECCUU

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT. 1
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT. 1
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB

110 Hcnonb30BaHue MPOrpeccuu Al pelieHus 1

PCAIBHBIX 3a4a4 MMPHUKIIAAHOI'O XapaKTepa
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Kontponsnas pabdora: "[locnenoBareabHOCTH

111 " 1
U TIPOTPECCUU

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB 1
byHKIII

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

116 Meroxa MHTEpBAJIOB VISl PELIEHUS] HEPABEHCTB 1

117 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

118 Meroxa MHTEpBAJIOB VISl PELIEHUS] HEPABEHCTB 1

119 IIpuMeHeHMEe CBOWCTB HETIPEPhIBHBIX 1
(GyHKUMN 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIUH 715 pereHust 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU 1

122 Onpez[eneHHve, TreOMETPUUECKUI CMBICTT 1
IIPOU3BOIHOM

123 OnpeneneHHf, (bU3UIECKUN CMBICIT 1
MTPOU3BOTHOM

124 VYpaBHeHHEe KacaTeNbHON K TpapuKy QyHKIMU 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH 1

127 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1

128 [Tpou3BomHAsI CYMMBI, POU3BEICHMUS, 1

YaCTHOTO ¥ KOMITO3ULIMU (YHKIUI
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[Ipou3BoHast CyMMBl, IPOU3BENCHMS,

129 y 1
YaCTHOTO M KOMITO3UIIUU ()yHKITHI
130 [Tpou3BoHast CYyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIIMU (QyHKIIUN
131 KonTponbnas padora: "[IpousBonnas” 1 1
132 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIlUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IICHNE, CUCTEMATH3ATHSI 1
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 HOBTOPCHI/I@, 00001eHNEe, CHUCTEMAaTH3AIUS 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




