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HHOACHUTEJIBHAS 3AIIMCKA

VYuebublii Kypc «Anredpa W Havala MaTeMaTHYECKOT'O aHAIW3a» SBISETCS OJHUM M3
HanboJsiee 3HAYMMBIX B IMPOrpaMME CpEIHEero oOmero oOpa3oBaHHSA, TOCKOJBKY, C OJIHOU
CTOPOHBI, OH 00€CIIEUNBACT MHCTPYMEHTAIBHYIO 0a3y Uil U3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JOrHYECKOe M aOCTPAKTHOE MBIIIJICHHE 00YYarOIuXCsl
Ha YypOBHE, HEOOXOAMMOM MJisi OCBOCHHS HWH(POPMATHUKH, OOIIECTBO3HAHUSA, WCTOPHH,
CIIOBECHOCTH W JAPYTHMX IUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOOydYaromuecs
OBJIQ/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMyIHpyeT CBOU
TOCTIDKEHHS B MaTEMaTHIecKoi (popme.

VY4eOHbIil Kypc anreOpbl M HadaJl MaTeMaTHYECKOTO aHalM3a 3aKJaJbIBaeT OCHOBY IS
YCIIEUTHOTO OBJIA/ICHUS 3aKOHAMH (PU3HUKH, XUMUH, ONOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHICHINN
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH XH3HH, TO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIB30BAaTh WX JUIA JAIbHEHIIEro
00pa3zoBaHMs M B IOBCEIHEBHOMN )XU3HU. B TO e Bpems OBJa/ieHHe aOCTPAKTHBIMH H JIOTHUECKU
CTPOTUMH KOHCTPYKIMSMH alTeOpbl 1 MaTeMaTHUECKOTO aHajIi3a pa3BUBAET YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTb, IOKAa3bIBATh YTBEPKICHHSI C TIOMOIIHIO HHIAYKIIUU
U pacCyXIaTh JNEeITyKTHBHO, MCIIONB30BaTh 0000IICHHE W KOHKPETH3AIHMIO, a0CTparupoBaHue 1
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xome m3ydeHus yueOHOTO Kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHaJH3a)»
oOyyaromuecsi IMOJIy4aloT HOBBIM ONBIT pEIIEeHHs] NPHUKIAIHBIX 3aJad, CaMOCTOSTEIbHOIO
MIOCTPOCHHSI MaTEeMAaTUYECKUX MOJEIEeH pealbHbIX CHUTyallMi, MHTEPIpETalUd MOJy4YCHHbIX
peLIeHH, 3HAKOMATCS ¢ NMPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMaTHYECKUMH OTKPBITUSIMH U MX aBTOPaMHU.

VYuebHblil Kypc 007aJaeT 3HAYMTEIbHBIM BOCHMTATENIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4YeOHBId MaTepuall, CIOCOOCTBYIOMUNA (HOPMUPOBAHHIO HAYIHOTO
MHUpPOBO33pEHHUs, TaKk MW dYepe3 cHeuu@uky ydeOHOM  JeATeNnbHOCTH, TpeOyromen
IPOAOIDKUTEIBHON  KOHLEHTpPAllMM BHHMMAHUS, CaMOCTOSATENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pPe3yibTaT.

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTEeMaTUYEeCKOI'O aHalu3a JISKUT
NeATeIbHOCTHBIM PUHLUI 00y4EHusl.

B ctpykrype yuebHoro kypca «Anredpa v Hayajga MaTeMaTUYECKOI'O aHAJIN3a» BbIJEICHbI
CIIEYIOIIHE COJAEPKATEeIbHO-METOANYECKHE JHUHUU: «YHucna W BbIYMCICHUS», «DYHKUUU U
rpadukuy, « YpaBHEHUS U HepaBeHCTBa», «Havana MaTemaTtnyeckoro ananusa», « MHOXeCTBa U
JoruKa». Bce ocHOBHbIE cofiepKaTeabHO-METOIMYECKNE IMHIH U3YyUYat0TCsl Ha MIPOTSHKEHUH JIBYX
JeT 00y4eHus: Ha ypOBHE CpeHEro oouiero oopazoBaHus, €CTECTBEHHO JIOMOJIHSASA JIPYT Apyra u
[IOCTEIICHHO HACHIILAsACh HOBBIMM TeMaMM M paszaenamu. JlaHHbIH y4eOHBIH Kypc sBIsSeTCS
MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B cebe CoJep)KaHue HECKOJBbKMX MaTeMaTHYeCKHX
JUCLUUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMAaTHUECKUI aHaIu3, TEOPHsl MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. Ilo mepe Toro xak oOydarouiuecst OBiIajieBaloT BcE Oosee
IIMPOKMM MaTeMaTU4YeCKMM  amlmaparoM, Yy HHUX I[OcJeloBaTelbHO (opMupyercs u
COBEpILEHCTBYETCSI YMEHHE CTPOUTh MaTEMaTUYECKYI0 MOJIENb PealbHOM CUTYallUH, IPUMEHSTh
3HaHUS, TOJy4YEeHHblE NpPU H3Y4YEHUH Y4yeOHOro Kypca, I PELICHHs CaMOCTOSITEIbHO
c(opMyIMPOBAHHON MaTEeMaTHUECKOM 3aauu, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.



ConepxatenbHO-MeToIn4ecKast IMHUS «Hucna u BBIYUCICHUSD) 3aBepiIaeT (OPMHUPOBAHUE
HABBIKOB MCITOJIb30BaHMSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HA4YaTO Ha YPOBHE OCHOBHOI'O
obmiero oopazoBanus. Ha ypoBHe cpemHero odiero oopazoBanusi o0coboe BHUMaHUE YACTISAETCS
(OpPMUPOBAHHUIO HABBIKOB PAllMOHAIBHBIX BBIUYMCIICHUH, BKIIOYAIOIIUX B CE€0sl MCIIOIH30BAHHE
Pa3JIMIHBIX (1)OpM 3alMcu 4uciia, yYMCHHUC ACJIAaTb MNPHUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHBIe
BBIYUCIICHHA, OUCHUBATL YMUCJIOBBIC BBIPAXKCHU A, pa6OTaTI> C MaTeMaTU4YCeCKUMHU KOHCTaHTaAMHU.
3HaKOMEIE O6y‘IaIOHII/IMC$[ MHOXCECTBA HATYPAJIbHbIX, HCIIbIX, PAllMOHAJIbHBIX 1 IICﬁCTBPITeJ’II:HBIX
qucesl AOIIOJHAKTCA MHOXCECTBOM KOMIIJICKCHBIX YHCECII. B KaXIO0M H3 3TUX MHOXECTB
paccMaTpUBAaIOTCSl CBOMCTBEHHBIC eMy crienuduyeckne 3aa4u U ONepaluy: JelieHHe Haredo,
ONEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IICNIBIX YHCENI, OCOObIC CBOWCTBA PAIMOHAIBHBIX U
MppalMOHAJIbHBIX YHCENl, apu(PpMEeTHYECKUE OTepaliy, a TAK)Ke U3BJICUEHHE KOPHS HaTypalbHOU
CTENCHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCeNl. biaromapsi mocieaoBaTelbHOMY PaCHIMPSHUIO
Kpyra HUCHOJB3YEMbIX YHMCCI WU 3HAKOMCTBY C BO3MOXHOCTAMH UX HNPHUMCHCHUSA Ui PCUICHUA
pa3IUYHBIX 33734 (hOpMUPYETCS NMPEJACTaBICHUE O €IUHCTBE MAaTEMAaTHUKU KaK HAyKd U €€ POJu B
MOCTPOSHUH MOJIENIEH pealbHOTO MUPA, IMUPOKO UCTIONB3YIOTCS 0000IIEeHNEe U KOHKPETH3AIH .

JIuaus «YpaBHEHHsI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCErO OOy4YeHMs Ha
YpOBHE CpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaXAOM pasaene [IporpaMMer
MIPEIYCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3a/Mad. B pe3ynbpTare oOydaromuecs: OBIaIeBaIOT
pPa3IMYHBIMHU  MCTOAAMU  PCIICHUSA  pallMOHAJIbHBIX, HppauoOHaJIbHBIX, IMOKa3aTCJIbHbIX,
JOoTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajad,
COACPKAIIUX ITapaMETPhI. HOJ'Iy‘-IeHHI)Ie YMCHHUA HIMPOKO HCIOJB3YIOTCA IPHU HUCCICAOBAHHUU
(GYHKIHH ¢ TOMOIIBIO MTPOU3BOIHON, TPU PEIICHUN MPUKIATHBIX 3a/1a4 U 32/1a4 Ha HAXOXKICHHE
HanOOJIBIINX W HAMMEHBIINX 3HaUeHWH (yHKmU. [laHHAs comepiKaTeNbHasl JIMHUS BKIIIOYAeT B
cedst Takke (OPMHPOBAHME YMEHUM BBITIOJNHATH pacd€Tsl 10 ¢opMysaMm, MpeoOpa3oBaHUs
paMoOHABFHBIX, HPPANUOHATBHBIX W TPUTOHOMETPHUECKUX BBIPAKEHHUH, a TakKe BBHIPKCHUH,
colep)KalIux creneHn u Jorapudmel. braromapst m3ydeHHro anreOpandeckoro Marepuana
MPOUCXOIUT JajbHEWIICe pa3sBUTHE aJTOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIIICHHS
oOydJaromuxcs, GOPMHUPYIOTCS HABBIKU JIEAYKTHBHBIX PACCYXKIACHUH, pabOThl C CHMBOJILHBIMU
dbopmMamu, TIPEICTaBICHHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEW B BUJIC PABCHCTB U HEPABCHCTB.
Anrebpa npeanaraet 3ppeKTUBHBIC UHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HAlJISJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JTUHUS «DyHKIMU U TpaQuKm» TECHO NEpPEIUIeTaeTCs C
JIPYTUMU JJMHUSAMHU YI€OHOTO KypCa, IIOCKOJIbKY B KAKOM-TO CMBICIIE 331aET MOCIIEI0BATEIbHOCTD
W3ydeHus Mmarepuaia. VI3ydyeHue CTENCHHOH, IOKa3aTeabHOM, Jorapu(MUYECKOH u
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOUCTB M rpadMKOB, HCIIOJIB30BaHUE (DYHKIIHIA TSI PEIICHUS
3aJa4 U3 APYruxX y4eOHBIX MPEIMETOB U PealibHON JKU3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTHUYECKUM
aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHI U HEPABEHCTB. [Ipy 3TOM O0JIbIIIOE BHUMAHKE yIENISIETCS
(bOpMHUPOBAHHIO YMEHUS BhIpAXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXK]Ty PA3JIUYHBIMU BETUUNHAMH,
UCCIIEIOBaTh MOJyueHHbIEe (DYHKIMH, CTPOUTh MX rpaduku. Matepuasl 3Toil coaepKaTeIbHON
JIMHHUH HAlleJICH Ha Pa3BUTHE YMEHUH U HABBIKOB, TTO3BOJISIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXTY
BEJIMYMHAMH B pa3IMuHON (opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHOi. Ero usydenue
CIIOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIINUICHUS, CIIOCOOHOCTH K OOOOIIECHUIO |
KOHKPETHU3aI[1H, UCTIOIb30BAHUI0 aHAJIOTHH.

ConepxarenbHas uHUs «Havana maTeMaTHuecKOro aHajin3ay MO3BOJISIET CYIIECTBEHHO
PacCUIUPUTh KPYT KaK MaTeMaTUYECKUX, TAK M IPUKIIATHBIX 33124, TIOCTYITHBIX 00YYaIOIIMMCS, TaK
KaK y HHUX MOSBJISICTCS BO3MOXXHOCTh CTPOUTH TPa(UKH CIOXKHBIX (DYHKIUH, ONMPENCTsATh UX



HauOOJIBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIATh IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHHs IMpoileccoB. JlaHHas cojaepkareibHasl JIMHUAS OTKPBHIBA€T HOBBIC
BO3MOKHOCTH MIOCTPOCHUSI MATEMaTHYECKUX MOJICNICH pealIbHbIX CUTYaAIlUi, TO3BOJIIET HAXOIUTh
Haujydlllee pelIeHue B MPHUKIAJAHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX, 3a/ayax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMaIbHO-JIOTHYECKOTO M KPEATUBHOTO MBINIICHUS, (OPMHUPOBAHUIO YMEHHH pPaclio3HaBATh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHKE W HUCKyccTBe. OOyuaromuecs y3HAKT O
BBIJIAIOIIUXCSL pe3yibTaTaX, MOJTYYEHHBIX B XOJE€ Pa3BUTHUs MAaTEMAaTUKH KaK HAyKu, U 00 HX
aBTOpax.

ConepxarenpHO-MeTOIMYECKasT JIMHUS «MHOXECTBA W JIOTMKA» BKJIOYaeT B ce0s
JJIEMEHThl TEOPHUM MHOXKECTB M MaTEMaTU4YECKON JIOTMKUA. TeOopeTMKO-MHOKECTBEHHBIE
MPEACTABICHUS] MPOHU3BIBAIOT BECh KypC NIKOJIBHOW MaTEMaTUKH W TMpeJylaraloT Hambosee
YHUBEPCATBHBIN SI3bIK, OOBEAUHSIONIUNA BCE pa3lelbl MAaTeMATHKA M €€ TPUIIOKCHHUH, OHHU
CBSI3BIBAIOT Pa3HbIE MAaTEMATUUECKHUE AUCIIUIUIMHBI U UX TPUWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXKHOCTH OOy4YarIIEeMyCsl TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH U UCTIOIB30BaTh €r0 VISl BRIPAXKEHUS CBOMX MbICTEH. [[pyrumM BasKHBIM
MPU3HAKOM MAaTEMAaTUKH KaK HayKd CIeQyeT NpPH3HATh CBOWCTBEHHYIO €W CTPOTrOCTh
000CHOBaHUH U ClIeZIOBAHUE ONpeAEIEHHBIM MTpaBUiiaM OCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO
C DJIEMEHTaMH MAaTeMaTHYE€CKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIIIJICHUS
00yJaroIMXxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHHUS HAa OCHOBE JIOTHYECKHX IPABHIL,
(dhopMHUpyeT HABBIKH KPUTHYECKOTO MBIIIJICHUSI.

B yueGHOM Kypce «Anrebpa 1 Hayaia MaTeMaTHYECKOT0 aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOro MOJETUPOBaHUsA, KOTOpBIE MPHU3BaHbl CHOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MOCTPOCHUS MOJIEJICH pealbHbIX CUTYyalUi, UCCIEAOBAHUS ATUX MOJENEH ¢ TOMOIIbIO
anmaparta anreOpbl U MaTeMaTUYeCKOro aHalW3a, MHTEPIPETAlud IMOJyYeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHbI B KaXAbIH M3 pa3leiioB MpPOTpaMMbl, MOCKOJIBbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO MCIONb3YeTCS sl pelIeHUs NpUKIagHbIX 3aaad. [Ipu pemienuun
pealIbHBIX MPAKTUYECKUX 3a/1a4 00yJaromuecs pa3BUBatOT HAOII0JaTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IIATh 1 KOHKPETU3UPOBATh
npobiemy. JlestenbHOCTh 1O (QOPMHUPOBAHUIO HABBHIKOB pEIICHUs MNPUKIAAHBIX 3a7ad
OpraHu3yercs B IIpollecceé H3Y4YeHHs BCEeX TeM Y4eOHOro Kkypca «Anredpa u Havana
MaTeMaTH4YeCKOI0 aHAIHU3a.

Ha usydenue yuebHOro Kypca «Anredpa U Hauana MaTeMaTUYECKOTO aHaJIn3a» OTBOJUTCS
272 4qaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kitacce — 136 4acoB (4 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. [Ipumenenne nqpobeii 1 NpOLIEHTOB ISl PEIICHUS] TPUKIIAJAHBIX 3a7a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U peajJbHOU KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. ApUpMETHYECKUE
ONEpalMy C JECHCTBUTEIBHBIMU YHCIaMU. MOIyib JIEHCTBUTEIBHOIO YMCIIA U €r0 CBOWCTBA.
[IpuOnmkE€HHbIE BBIUMCICHMS, TMpaBUia OKPYIJEHHs, NPUKHUJIKAa M OLEHKa pe3yibTara
BBIUHCIICHU.

Crenens ¢ uensiM nokasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMyucy JeMCTBUTENBHBIX YHUCEN JUISl pElIeHUs TPaKTUUECKUX 3aJjad U IPEICTaBICHUS JaHHbIX.

ApudpmeTrueckuil KOpeHb HaTypaJbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
ITOKa3aTeNEM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHaabIe U HATypaTbHBIE JIOTApU(PMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHT'€HC YMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsS] M HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE IMpPeOOpa3oOBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUSI-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHoro4ieHsl OT OHOU NepeMeHHOMU. JleeHne MHOTouJIeHa Ha MHOTOWIEH ¢ 0cTaTkoM. Teopema
be3y. MHorounens ¢ nensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BRIPAXKEHH, COIEPIKAIINX CTENEHU U KOPHH.

Hppanmonanpuble ypaBHeHHs. OCHOBHBIE METO/IbI PELLICHHS UPPALIMOHAIIBHBIX YPABHEHUMH.

[Toka3zaTenbHble ypaBHeHUs.. OCHOBHbBIE METO/Ibl PELIECHNUS IT0KA3aTEIbHbIX YPABHEHUH.

[Ipeobpa3zoBanue BbIpaKEHUH, CoEepKaLUX JOTrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS JIOTapu(PMHUUECKUX
YpaBHEHUI.

OcHoBHble TpHUroHOMeTpHueckue Qopmynbl. [IpeoOpazoBaHrne TPUTOHOMETPUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemenne cucrem nMHEHHBIX ypaBHEHUH. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens Marpulbl 2X2, €ro reOMETPUYECKHI CMBICI M CBOWCTBA, BBIUMCIEHUE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS Ui PEIICHUs CUCTEMBbI JIMHEWHBIX ypaBHEHUH. Penienue
MPUKIIAJHBIX 33/1a4 C MIOMOILIbI CUCTEMBbI JIMHEHHBIX ypaBHeHUH. VccienoBanue nocTpoeHHOU
MOJIEJH C TIOMOIIBIO MAaTPHUIL U ONPEAETUTEIEH.

IlocTpoeHne MaTeMaTH4YECKMX MOJENEH PEAlbHOM CHUTyallMd € TMOMOIIBIO YPaBHEHMH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3a7a4 U 3a1a4
U3 Pa3InYHbIX 00JIaCTe! HAyKU U pealbHON >KHU3HU.

DyHKUUH U TPaPUKHU

@OyHKMsA, crnocoObl 3anaHus (QyHKuM. B3anMHO oOpathbie (QyHKIuH. Kommosunus
¢bynkuuit. 'paduk pynxum. SnemenTapHbie npeodpa3zoBaHus rpaduKoB QyHKITHHA.



Ob6nacte ompeneneHust 1 MHOXKeCTBO 3HaueHn ¢ynkuuu. Hymun ¢ynkuuu. [IpomexyTku
3HaKomocTossHCTBA. UETHbIe M HeuéTHhle QyHKUMH. [lepuogmueckue QyHkuuu. IlpomexyTku
MOHOTOHHOCTH (DyHKIIMH. MakCUMyMbl U MUHUMYMBbI (yHKuuu. Hambosnbinee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIMU Ha IPOMEXKYTKE.

JIuneliHasi, KBaJpaTUYHas U JpoOHO-THHEHHAs (YHKIHUU. DIeMEHTapHOE UCCIIETOBAHHE U
MOCTPOCHUE UX TPaPUKOB.

Crenennas (yHKIMS C HAaTypaJbHBIM M II€TBIM Toka3zareneM. EE cBoiicTBa m rpaduk.
CaoiictBa 1 rpaduK KOpHA N-OH CTerneHW Kak (QyHKIMH OOpaTHOH CTENEHH C HaTypalbHBIM
[IOKA3aTeJIEeM.

[lokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOKHCTBA U rpaduku. Mcnoap3oBanue
rpadukoB QpyHKUIMH Ui pellIeHns] ypaBHEHUH.

Tpuronomerpuueckass OKpPY>KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUN
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAJIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIECHUSAX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

ITocmenoBaTeabHOCTH, CIIOCOORI 3aJaHus MOCIeq0BaTeILHOCTEH. MeTox MaTeMaTHIECKOMH
UHAYKIMU. MOHOTOHHBIE W OTrpaHUYEHHbIE IOCNIEOBAaTEIbHOCTU. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a KaK aHalln3a OECKOHEYHO MalbIX.

Apudmernueckas W reoMeTrpuueckas nporpeccud. beckoHedHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO YOBIBAIOUIEH reoMeTpHuecKOil MpOrpecCcHu.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmysia CIHOKHBIX MPOLIEHTOB.
Hcnonbs30Banye Nporpeccuu Uil petieHusl pealibHbIX 3a]a4 PUKIIaJHOTO XapaKTepa.

HenpepsiBHbie pyHKINH 1 11X CBOICTBA. TOUkM pa3pbiBa. ACUMIITOTHI TpapuKOB (PYHKITHH.
CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpPe3Ke. METOo 1 MHTEPBAJIOB ISl PEUICHUS HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI JJIs1 PEIICHUS 3a/1a4.

[TepBas u BTOpast mponsBoaHbIe PpyHKIMU. OnpeneneHue, rTeOMeTPUIECKUN B (PU3HICCKUI
CMBICTT IPOU3BOAHOMN. YpaBHEHHE KacaTeabHOM K rpa@uky QyHKIUU.

[IpousBoHbie aeMeHTapHbIX GyHKIMA. [[pon3BoaHas cyMMBbI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHIA.

MHoxkecTBa M JIOTHKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoiicTBa. /luarpammbl Diinepa—BenHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOI'O arapaTta JUisl ONMCAHUS PEaIbHBIX IPOLIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOMCTBO  MaTeMaTHYeCKOrO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPaBHEHUS.

11 KVIIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbable u 1enble uucna. llpuMeHeHue NPU3HAKOB AETUMOCTU IENBIX YHCEN,
HauOonbIMid o0muii aenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKIMa 1 perieHus 3a/1a4 B eNbIX Ynciax.

KommnekcHele uwmcna. AnreOpanyeckas W TpUTOHOMeTpuueckas (OpMbl —3amucu
KOMIUIEKCHOTO Yucia. ApupMeTndeckre onepanuu ¢ KOMIUIEKCHBIMHU dnciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCeNl Ha KoOpAnHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO 4ucna. [IprMeHeHHe KOMIUICKCHBIX YHCEeN JUIS pPEHIeHUs (PU3HYECKUX H
FeOMETPUYECKUX 3a/a4.

YpaBHeHuUsI 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI -
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHHH C TIOMOIIBI0 TPHUTOHOMETPUYECKOM
OKpY>KHOCTH. PellieHne TpuroHoMeTpuueckux HEpPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEHN palliOHAIbHBIX, UPPAIllMOHATIbHbIX,
MOKa3aTeNbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH.

VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHYECKUX 3ajad U
3alad M3 pazNUYHbIX oOnacTel HAayKu M pealbHOW JKU3HM, HMHTEPHpETals MOJy4YEeHHBIX
pPe3yIbTaTOB.

DyHKIUHA U rpadUKU

I'paduk xommnozunmu ¢yskuil. ['eomerpuyueckue oOpas3sl ypaBHEHHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIINHU, UX CBOWCTBA U IPaPUKH.

I'padmueckue MmeTo 11 pelieHNs ypaBHEHUN U HEPaBEHCTB. | 'paduueckre METOAbl peleHHs
3a/1a4 ¢ mapameTpaMH.

Hcnonws3zoBanne rpadukoB (GYHKIWNA I HCCIEIOBAHUS IPOIIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U pealbHON )KU3HH.

Havajia MaTeMaTH4€eCKOI0 aHAJIN3a

IIpuMeHeHre Nponu3BOAHON K UCCIIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxaenne HanOoJbIIero 1 HAMMEHBLIET0 3HAYEHNH HENPEephIBHOM (PyHKIMM Ha OTpe3Ke.

IIpuMeHeHNE NPOU3BOAHOM I HAXOXKICHHUS HAWIY4YLIETO DPEIIECHUS B IPUKIAJHBIX
3ajjayax, JJIs OIpEeNeJIeHUs] CKOPOCTH U YCKOpEHHs Ipolecca, 3aJaHHOro (opMysol uiu
rpaguKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO INepBooOpa3HbIX. IlepBooOpasHble 31I€MEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuuecknuii cMbICI MHTETpasia. BelunciaeHne onpenenéHHOro HHTerpaia
o ¢opmyne Hrrotona-JleitOnumna.

[IpuMeneHne wuHTEerpana A HAXOXKAEHUS IUlomanedl IUIockux ¢uryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumeps! pemenuit quddepeHnranbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOJAEIMPOBAHNE
peabHBIX MPOLECCOB C MOMOIIBIO JU(PepeHInaNbHBIX YPaBHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUM A

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa’kaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 HWJIE€HA POCCHUMCKOrO O0OIeCTBa, MPEACTABICHHE O MaTeMAaTUYECKUX OCHOBaX
(OYHKITMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHUH, MTPOIEAYyp TPAKIAHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U JPYroe€), yMEHHE B3aUMOJICHCTBOBATH C COIMAIbLHBIMA WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKOMN TPakJaHCKOW MIAEHTUYHOCTHU, YBAKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCHIICKOW MAaT€MAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCHUUCKHX
MAaTEMaTUKOB U POCCHUMCKON MAaTEeMaTUYECKOW IIKOJIbI, WCIOJb30BAHHE 3THUX JOCTHUKEHUU B
JIPYTUX HayKaxX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Haponaa, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUSI, ITHUYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JTOCTIDKCHUN HAYKH W JCSATEIBHOCTHIO YYEHOTO, OCO3HAHWE JMYHOTO BKJIAJa B TMOCTPOEHUE
YCTOMYHMBOTO OYIyIIero;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/ay, PEIICHUH, PacCyKICHHM, BOCIPUUMYHBOCTh K MaT€MaTHYECKUM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX 310pPOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30pPOBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, peryisipHas Gusndeckas akTUBHOCTb),
(buznyecKoe COBEPILIEHCTBOBAHHE MPH 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyZy, OCO3HAHHE IIEHHOCTH TPYIOJI00Us, UHTEpEC K pa3luyHbIM chepam
npodeccuoHaNbHON NESTENbHOCTH, CBS3aHHBIM C MaTEeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyayiiell mnpodeccun U peaTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY O0Opa3oBaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIlpaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KyJIbTYypbl, TMOHUMAaHWE BIHUSHUS COLMAIBHO-
SKOHOMHUYECKHUX TMPOLIECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOW Cpelibl, OCO3HAHHE
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX TPOOIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIEeCKIX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpPY>KaIOIIEeH cpe/ibl, MIIaHUPOBAHKE TIOCTYIKOB U OIIEHKU
MX BO3MOYHBIX MTOCJIEICTBUM JIs1 OKPY’KAIOIIEH CPEebI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOH NMPAKTHUKH, MOHUMaHHE MAaTEMaTWYeCKOH HAayKH Kak chepbl
YEJIOBEUECKOU NIEATEIbHOCTH, ITAOB €€ Pa3sBUTHs M 3HAYMMOCTH Ul Pa3BUTHs LUBUIIU3ALNM,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOU KYJIbTYPOM KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTH OCYILIECTBIISATh IIPOECKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIbHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3naBaTeibHbIE YHHBEpPCAJbHbIE Y4eOHbIE /1eiiCTBUS

ba3oBble Jornueckue qecTBU:

BBIABJIATE W XapaKTCPHU30BATH CYHICCTBCHHBLIC ITPHU3HAKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHMH MeEXAy NOHATUAMHU, (OPMYJIUPOBATH ONpEACNEHUs IOHSITHH,
YCTaHABJIMBAaTh CYIICCTBEHHBIM MPHU3HAK KIacCU(PHUKAIMUA, OCHOBAaHUS i OO0OOIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOJIUMOTO aHAJIH3a;

BOCHIPUHMMATh, (POPMYJIMPOBaTh W MNPeoOpa3oBBIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpULATCIIBHBIC, CIMHUYHBIC, YACTHBIC 1 O6I]_[I/Ie, YCJIOBHBIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBEPIKACHUAX, opeajiaratb KpUTCpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHU I, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (IIPSIMbIE U OT
MPOTUBHOT0), BBICTPAaWBaTh AapryMEHTalMI0, MPUBOJUTH MPUMEPHI UM  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHUS U BHIBOJIBI,

BBIOMpATh CIIOCO0 penieHus yueOHOU 3a1a4uM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarenLCcKue NelicTBUA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT NO3HAaHUS, (OPMYINPOBAThH
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHUE;

MIPOBOJUTH  CAMOCTOSITEJIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJJOBAHHE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBJICHHsS, IMPOIECCa, BBISIBICHHUIO
3aBHUCHUMOCTEH MEXy 00bEeKTaMu, IBJICHUSIMU, TPOIIECCAMU;

CaMoCTOATeNbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U
00001IEHHIT;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAKXKE BBIABUTATh MPEINOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pA3JIMYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHMDOPMALUIO PA3TUYHBIX BUAOB H  GopM
MIpe/ICTaBJICHHS;



CTPYKTYPHUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IMYHBIX (OPMaX, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBHUHU C YCIOBUSIMH U UEISIMHU
OOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a1a4i, KOMMEHTHUPOBATH MOJIYYCHHBIN PE3yJIbTaT;

B XOJie OOCYXXJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI, MPOOJIEMBI,
perraemMoil 3ama4n, BBICKA3bIBaTh WJICH, HAIlCJICHHBIE HA MOUCK PEIIEHUS, COMOCTaBIATh CBOU
CYXKJIEHUS C CYXJEHUSMU JAPYTUX YYACTHUKOB JHAJIOra, OOHAPYXHBATh Pa3JIMuM€ M CXOJICTBO
MO3UIIHNH, B KOppEKTHOU (hopme HOpMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHS;

MPEACTABIIATh PE3YyJIbTAThl PEIICHUs 3aJadyH, SKCIIEPUMEHTa, WCCIEAOBAHMS, MPOEKTA,
CaMOCTOSITEJIbHO BEIOMPATh (DOpMAT BRICTYIUICHUS ¢ YUETOM 3a]1a4 MPe3eHTAIMH U 0COOCHHOCTEN
ayJIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBJIAITh IUIAH, AJITOPUTM pELIEHHUS 3a7adyd, BbIOMpaTh CIOCOO pElIeHUs C YYETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIA HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEILHON pe(UIEKCUU KaK OCO3HAHMsI COBEPILAEMBIX JEHCTBUI
U MBICIMTENBHBIX MPOLECCOB, MX PpE3yJbTaToB, BIAAETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa pelIeHUs MaTeMaTHUECKON 3ajauu;

IPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpPU PELICHWU 33/Ja4Md, BHOCHUTh
KOPPEKTHUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3yJIbTAaTa €] U YCIOBUAM, OOBACHATh IPUUMHBI JOCTHXKEHUS
WIA HEJOCTH)KEHHsI Ppe3yJIbTaTOB JeATENbHOCTH, HAaXOAUTh OHIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaJbHONH pabOThHl IpU
pelieHMH y4eOHbIX 3a7ay, HPUHUMATh 1eJIb COBMECTHOM JIESATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM paloThl, pacmpenenirb BHJIbl padoT, IOroBapuBaThcs, 00CYXAaTh
Ipolecc U pe3ysbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboTsl (00CyXJIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
LITYPMBD» U UHBIE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYyTUMHU
YjleHaMM KOMAaH[bl, OIICHWBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOACUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenust B 10 kiacce oOydarommuiicsi MOJyYUT CIEAYIOLIME MpPEIMETHBIC
pe3yabTaThl O OTAENBHBIM TeMaM paloueil mporpaMmbl yuyeOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTHYECKOI0 aHAJIU3a»:

Yuciia v BbIYMCICHHA:

CBOOOJTHO OTIEPHUPOBATH MOHATHIMU: PAIIIOHAIBHOE YHCII0, OECKOHEYHAs! TIEPUOIIMUECKas
IpoOb, TPOIEHTHI, UPPANMOHAILHOE YHCIO, MHOXXECTBA PAIMOHAIBHBIX M JACHCTBHTEIBHBIX
qucesl, MOJLyJIb JEMCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI IS PEIICHUS MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciei
3HaHUH U PEATILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, MPABUJIa OKPYIJIEHUS, NMPUKUAKY U OLECHKY
pe3yJibTaTa BBIYUCICHUI;

CBOOO/JIHO ONEpUPOBATH IOHATHUEM: CTENEeHb C IIEJIbIM II0KAa3aTeJIeM, HCI0JIb30BaTh
MOAXOJAIIYI0 (hOpMYy 3alucCH JAEUCTBUTENBHBIX YMCEN ISl pElIeHMs] MPaKTHYEeCKUX 3ajad U
MIpE/ICTaBICHUS] TaHHBIX;

CBOOO/IHO ONEPUPOBAThH MOHATHEM: apUPMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/IHO ONEPUPOBAThH MOHATHEM: CTENEHb C PAllMOHAIBHBIM IOKa3aTeleM;

CBOOO/JIHO ONEpUPOBATH MOHATHAMU: JorapudM ducia, ACCATUYHBIE U HaTypaibHbIE
Jorapu(Mmsl;

CBOOO/IHO OIEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC YHCIIOBOTO
apryMeHTa;

OTIEepUPOBATH MOHATUSIMHU: APKCUHYC, ADKKOCUHYC M apKTaHT'€HC YUCIIOBOT'O apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJHO ONEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHUIIbHbBIE
YPAaBHECHMSI U YPABHEHUS-CIICICTBUS, PABHOCWIIBHBIC HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIE METOJbl PEIIEHHs palMOHATIBHBIX M JAPOOHO-PALMOHAIBHBIX
YPaBHEHMM, IPUMEHATHh METOJl MHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEMEHHON, MHOIOWIEH C
LeJIBIMU K03()(pUIIEeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATh JIeJICHHEe MHOT04JIeHa Ha MHOTOWJIeH
C ocTaTKoOM, TeopeMy besy u Teopemy Buera uis pemienus 3anay;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpEACIUTENIb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICI, MCIIONb30BaTh CBOMCTBA
onpeaenuTes 2 X 2 uid BBIYMCICHUS €ro 3HAYEHUs, IIPUMEHATh ONPEICIUTENN Ul PEIICHUS
CUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYallUd C IOMOILBIO CHCTEMBI
JUHENHBIX YpPaBHEHWI, MCCIEN0BaTh IIOCTPOECHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
OIIpeAEIUTENIEH, UHTEPIPETUPOBATH ITOJIyYEHHBIN PE3yJIbTaT;

UCIOJb30BaTh CBOWCTBA ICHCTBUN C KOPHAMU JAJIs TpeoOpa30BaHUs BbIPaKEHUIA;

BBIMOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHHH, COAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0OKA3aTENEM;

UCNOJb30BaTh  CBOMicTBa  JjorapupmMoB Uil  MpeoOpa3oBaHMs — JOrapUPMHUUECKHX
BBIPAKEHUH;

CBOOOJHO  OMEpUpOBaTh  MOHATUAMHU:  HMppalMOHAlbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHHUS, HAXOIUTh UX PELICHUs C MMOMOIIBI0O PAaBHOCUIIBHBIX MEPEX0J0B
WM OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATH  OCHOBHBIE  TPUrOHOMETpHYeckHe (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHSTh
HeoO0XouMbIe (POPMYJIBI JJIS1 pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIMPOBATh pEaJbHbIC CUTYallMd Ha S3bIKe ainreOpbl, COCTABJIATH BBIPAXKCHHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCJIOBHIO 3aJlaud, MCCIEOBAaTh IOCTPOCHHBIE MOJAEIH C
WCIIOJIH30BAHMEM aIlllapaTa ajareOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CIOCOOBI 3aJaHHs (QYHKIUH, B3aUMHO
oOpaTtHble (QYHKIUH, KOMIO3UIMS (yHKIHHA, rpaduK (QYHKIWU, BBIIOIHITH 3JEMEHTapHBIC
npeoOpa3oBaHus TpapuKOB (HyHKIIHIA;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
byHKIMH, HYH (YHKIIHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIMH, TEPUOTMUECKHE
(GYHKINH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, MAKCUMyMbl M MHHUMYMBI (DyHKIIHH,
HanOoJIbIIIee U HAUMEHbIIIee 3HaYeHNE (DYHKIIUN Ha IPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TOHATHSIMHU: CTENEHHAas (YHKIHS C HATypaJbHBIM M LEJIBIM
nokasaresyieM, rpaduk creneHHON (YHKIHMM C HAaTypajbHBIM W IEJIBIM IOKa3areieM, rpaduk
KOpHsI N-0ii CTETIeH! KaK (YHKIIMK OOpaTHOM CTENEHU C HaTypallbHBIM TIOKa3aTeNeM;

ONEpHPOBATh TOHATHAMHU: JIMHEWHAas, KBaJpaTUYHAs M JPOOHO-TWHEWHHas (YHKINH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0OBAHKE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSIMH: TOKa3aTeNbHas W Jorapudmuueckas (YHKIUH, HX
CBOWCTBA ¥ TpaMKH, HCIIOIH30BATh UX TPAPUKH VIS PEUICHHUS YPaBHEHHUH;

CBOOOJHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs OKPYKHOCTb, OINpE/EIeHUe
TPUTOHOMETPUUECKUX (DYHKIMN YHUCIOBOrO apryMeHTa;

UCNOJIb30BaTh IpaduKu (QYHKUMH IJI HUCCIEAOBAaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3ajad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEaIbHOW KM3HM, BbIpaXaTh (opMyIamu
3aBHCUMOCTHU MEXIy BEIMYUHAMY;

Hayana MaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OIEPUPOBATh MOHATUAMU: apudMeTHuUecKas W TreoMeTpuyecKasl MpOrpeccus,
0eCKOHEYHO YOBbIBaIOLIasi FEOMETPUYECKasi IPOrPeCccHsl, JIUHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(bopMya ClI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH [Vl PELIEHNs PeaIbHbIX 3a1a4 PUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh IOHATUSAMM:  IOCIEAOBATEIbHOCTb, CHOCOOBI  3a/aHUS
[0CJIe10BaTeIbHOCTEH, MOHOTOHHbBIE 1 OIpaHHUYEHHBIE I1OCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOI0 aHaJIN3a KaK aHanu3a 0ECKOHEUYHO MaJlblX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJHO ONEpHpOBaTh MOHATHEM: (YHKIMs, HENpepbiBHAsE Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HENIPEPBIBHBIX (DYHKLUI JUI peleHus 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATUAMHU: TNiepBas W BTOpass MPOU3BOJHBIE (DYHKIMH,
KacaTesbHast K rpaduky GpyHKUIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO ¥ KOMIIO3UIIMH JBYX (DYHKIIMH,
3HaTh MPOU3BO/IHbIEC SIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BAaTh T€OMETPUUYECKUM U (PU3UUECKUI CMBICT POU3BOIHOM /IS pelIeH s 3a/1au.

MHoKecTBa M JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIMU HaJl MHOXKECTBAMH;



HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs ONMCaHUs PeaJbHbIX IIPOLECCOB U
SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yU4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHSATHAMU: OIpPEICICHHE, TEeOopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTeMaTH4YeCKOIo OOBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIBHBIE YpaBHEHUSI W
HEpaBEHCTBA.

K xonmy oOydenust B 11 kuacce 0OydarOmMCS TOJNyYUT CIEAYIOUIME MpPEIMETHBIC
pe3ysbTaThl IO OTJACNIBHBIM TéMaM pabodeil mporpammbl yuyeOHOro Kypca «Asredpa u Havyana
MaTEeMaTHYECKOr0 aHAJIM3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEpUPOBATH MOHATUSMHU: HATypajJbHOE U IEJI0€ YHCIO, MHOXXECTBa
HaTypaJlbHbBIX U LIEJBIX YMCEJl, HCIOJIB30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHBIX YHCEN JAJI pEUICHUs 3a]1a4, IPUMEHATh AropuTt™ EBKnnaa;

CBOOO/IHO OIEpUPOBATH MOHATHEM OCTaTKa [0 MOJYJIIO, 3alMChIBAaTh HaTypajbHbIC YKCia B
Pa3INYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUSIMU: KOMIUIEKCHOE YHCIIO U MHOXXECTBO KOMILUIEKCHBIX
qucesl, PEJICTaBIsATh KOMIUIEKCHBIE YHCIia B alreOpanyecko M TpUroOHOMETpHueckoil (opme,
BBITIOJIHATH apu(PMeTHYeCKUe onepalnyy ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUPOBAaTh  MOHATHSIMM:  HppAllMOHANbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PELICHHS C TOMOIIbIO PABHOCUIIBHBIX N1EPEXO0/I0B;

OCYIIECTBIISATH OTOOp KOPHEH MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHNUS;

CBOOOJHO OIEpPUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSAThH
Heo0XouMble (POPMYJIbI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBUS, HAXOANUTD PEIICHHS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, I10KA3aTEJIbHBIX U JIOrapu(MHUUECKUX YPaBHEHUH W
HEPABCHCTB;

pelaTh palUoOHalbHble, HWpPpalMOHAIbHBIE, IOKa3aTelbHbIE, JOrapugmuyeckue u
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COACP KAILNE MOIYJIHA U IIapaMeTpBbI;

MPUMEHATH IpauuecKrue METO/Ibl 7S peIlIeHHs ypaBHEHUH U HEpAaBEHCTB, a TAKKe 3ajiay ¢
napaMeTpamy;

MOJICJIUPOBaTh pEalbHbIE CHUTYallMd Ha S3bIKe aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI T10 YCIOBHIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE MOACIN
C MCII0JIb30BaHUEM allrapara ajareOpbl, HHTEPIPETUPOBATH MOTYYEHHBIA Pe3yJbTaT.

DYyHKUUH U TPaPUKU:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIHUI C MOMOIIbIO 3JEMEHTApHOI'O MCCIEIOBAHUSA U
CBOWCTB KOMITO3UIIMU JBYX (DYHKIIHIA;

CTPOUTB T€OMETpHUUECKHe 00pa3bl ypaBHEHUH U HEPAaBEHCTB HA KOOPIAMHATHOM IJIOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUYECKUX (DYyHKIIHIA;

NPUMEHATH (PYHKIIUH JUI MOJICIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.

Hayana maTteMaTH4ecKoro aHajms3a:

UCIOJb30BaTh MPOU3BOJAHYIO JJs HCCIelOoBaHHMA (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMM HETIPEPhIBHOM Ha OTpE3Ke;



WCIOJIb30BaTh MPOU3BOAHYIO JIJISi HAXOXKICHHS HAWIYYIIErO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJadax, JJIs OINPEACTCHHS CKOPOCTH U YCKOPEHUs
mpolecca, 3a1aHHOT0 GOPMYJIIOH UK TPaduKOM;

CBOOOJIHO OTEpUPOBATH MOHSATHSAMU: IEPBOOOPA3HAS, ONPEICIIEHHBIN MHTETPAJl, HAXOAUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH WHTErpay 1o Qopmyne HproToHa-
Jeitbuumna;

HaXOJHUTh IUIOMAIH IIOCKUX (GUTYP ¥ 0OBEMBI TENI C TOMOIIBIO0 MHTETPAJIa;

MMETh TIPEJICTABICHHE O MATEMAaTHYECKOM MOJICIIMPOBAHWM HA TMPUMEPE COCTABIICHHS
muddepeHIInaTbHBIX YPaBHEHUIH,

penraTth MPUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIUATbHO-3KOHOMHYECKOTO M (PU3HYECKOTO
XapakTepa, CPeICTBAMUA MaTEMaTHIECKOTO aHAIIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
MHOK€eCTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHaneHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oyuknuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eJIBIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTENIEHHU. 15 1
WppanmonanbHble ypaBHEHHS
4 [TokazarenbHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTrpuyeckue BbIpRKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH ¥ IPOTPECCHH 10 1
HenpepsiBuble pyHkuuu. [Iponzoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs 5 5
3HAHUH
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 UccnenoBanue GyHKINMA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBoOOpa3Has U HHTETpa 12 1
3 I'pacduku TpuroHoMeTpruecKkux QyHKIIHI. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 WppanmonanbHble, MoKazaTeabHbe U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
Harypanbhble 1 11e1b1e yncia 10 1
Cucrembl palMoHaNbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapHU(PMUUECKUX 12 1
ypaBHEHUU
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakririeckue u3yueHnusi | oOpa3zoBaTesibHbIE
padoThl padoTsbI pecypest
1 MHO)k€eCTBO, Onepauy Hajl 1
MHO>KECTBAMU M UX CBOMCTBA
2 Juarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeopeTuko-
3 MHOYXECTBEHHOTO arlrapara JJis perieHus 1
3aja4
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOUUECKHE TpoOH
Panmonansuble ynciaa. OOBIKHOBEHHBIE U
5 JECSATUYHBIC IPOOH, MTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHE TPoOH
5 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS 1
pelIeHMs IPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS 1
peuieHus NpUKIaAHbIX 33/1a4
3 JlericTBUTENbHBIC YHCIa. PallnoHAIbHBIE U 1
HppaLMOHAJIbHBIE YHCIIa
9 ApudmeTrueckre omneparuu C 1

JeNCTBUTEIBbHBIMU YHCIaMHU




10

Monynbs AeCTBUTEIBHOTO YACIIA U €TI0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUI

12

OcCHOBHBIE MCTOABI PCIICHUSA TCIIbIX U
JPOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
JPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIC METOJIBI PEIICHUS TICITBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4IeHbl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema bezy

16

MHOTO4IEHBI C IETBIMH
koadpurmentamu. Teopema Buera

17

Pemenne cucreM JTMHEHMHBIX ypaBHCHI/Iﬁ

18

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

19

Marpuna cucTeMbl JIMHEWHBIX YPaBHEHUM.
Omnpenenurens MaTpulpl 2X2, €ro
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

20

Omnpenenurens MaTpulpl 2X2, €ro
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €TO 3HAUEHUS




21

IIpuMeHeHue onpenennuTens Uil peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pemrenne npukiiagHeix 3a1a4 ¢ NOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

24

KonTponbHas pabora: "PannonanbHele
ypaBHEHMsI U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

OyHKIUS, CTIOcOObI 3a1aHus (PyHKITHH.
B3aumHo obpaTHbIe QYHKINH.
Komnoszunus ¢pyHkuit

26

I'paduk Gyakmum. InemMeHTapHbBIC
npeoOpa3zoBanus rpapuKoB HyHKIIHMA

27

OO6nacTp ornpeneeHus: 1 MHOKECTBO
3HaueHni ¢pyHkuuu. Hymmn GyHkimm.
[TpomexxyTKH 3HAK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTHU (PYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIHH.
HauOonpliiee u HauMeHblIee 3HAUYCHHUE
(YHKIHN Ha TPOMEXYTKE

30

JIuneiliHas1, KBaJipaTU4Has U IPOOHO-
JTUHeWHas GYHKLIUU

31

DeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PauKOB ITUX (QYHKIMN




DeMeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTpOeHHE IpauKOB STHUX (HYHKIIHNA

33 Crenens ¢ 1enbIM MoKa3areneM. bunom
HeroTona

34 Crenens ¢ 11e1bIM MTOKa3zareneM. bunom
HeroTona
CrenenHas QyHKIIMS C HaTypalbHBIM U

35 LEeIbIM MoKa3areneM. E€ cBoiicTBa 1
rpaduk

36 KonTponbhas pabora: "Crenennas
¢byukus. E€ cBoiictBa u rpaduk”

37 ApudmMerndeckuii KOpeHb HaATypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpPKALIUX CTETIEHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKALIUX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKALIUX CTETIEHU U KOPHU
Wppannonanssbie ypaBHeHHs. OCHOBHBIE

42 METO/1bl PELICHHS] UPPALUOHAIBHBIX
YPaBHEHUNU
Wppannonanssbie ypaBHeHHs. OCHOBHbBIE

43 METO/1bl PELIEHHS] UPPALUOHAIBHBIX

YPaBHEHUHU




Wppannonanbuble ypaBHeHUs.. OCHOBHbIE

44 METObI PEUICHUS UPPALUOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HUPpAIMOHAIBHBIX YPAaBHEHUM

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIBHBIX YPABHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIIICHUHN
HMPpAIMOHAIBHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
HWPpAIMOHAIBHBIX YPAaBHEHUM
CaoiicTBa u rpaduK KOpHs N-0¥ CTETICHU

49 Kak (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJlbHBIM MIOKa3aTeJIeM
CaoiicTBa u rpaduK KOpHs N-0¥ CTETICHU

50 Kak (PyHKIIMH OOpPaTHOW CTETICHH C
HaTypaJbHBIM IIOKa3aTelIeM
Kontponbnas padota: "CBoiicTBa 1

51 rpaduk KOpHsS N-Ol CTEIICHH.
Wppanmonaibubie ypaBHeHUs"

52 CreneHb C pallMOHAJIbHBIM I1OKAa3aTEIEM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

54 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

55 Iloka3zarenbHas QyHKIMS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduxa QyHKINH 115

56 . 1
pelICHHs YPaBHCHHIA
57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peLIEeHHs] ypaBHEHUI
[TokazaTenbHbie ypaBHEeHUs. OCHOBHbBIE
y
58 METOJIbI PEIICHHMSI TOKA3aTeIHHBIX 1
YpaBHEHUU
[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE
y
59 METOJIbI PEIICHHSI TOKa3aTeIbHBIX 1
YpaBHEHUU
[TokazarenpHbIe ypaBHeHUS. OCHOBHBIE
y
60 METOIBl PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
61 Kontponbnas padota: "[lokazaTenpHas 1
¢bynkums. [lokazarensHble ypaBHEHUS"
62 Jlorapudwm uncna. CoiicTBa jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapudma 1
64 Jlorapudwm uncna. CoiicTBa jorapupma 1
65 JlecsiTuuHbIe U HATYpaJIbHBIE TOTaPU(PMBI 1
66 JlecsiTuuHbIE U HATYpaJIbHBIE TOTaPU(PMBI 1
67 [Ipeobpa3zoBaHue BhIpaskeHUH, 1
coJiep>Kaliux Jorapugmel
68 [IpeoOpa3zoBaHue BhIpaKEHUH, 1
coJiep>Kalux Jorapugmel
69 [IpeoOpa3zoBaHue BhIpasKEHUH, 1

COJIEpPKALINX JIOTapH(PMBI




Jlorapudmuueckast pyHKIus, €€ CBOWCTBA

70
U TpaduK

71 Jlorapudmuueckast pyHKIus, €€ CBOWCTBA
U Tpadux

7 Hcnonb3oBanue rpaduka GyHKINAN 15
peuieHust ypaBHEHU N

73 Ucnons3zoBanne rpaduka QyHKIUN IS
peuieHust ypaBHEHU N
Jlorapudmmuueckre ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIIECHUS
JOTapu(PMUUYECKUX ypaBHEHUIN
Jlorapugmuueckue ypaBHEHHUsL.

75 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMUYECKUX yYpaBHEHHH
Jlorapugmuueckue ypaBHEHHUsL.

76 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE NTEPEXO/IBI B PELICHUN
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IbI B PEILICHUU
Jorapu(pMUUECKUX ypaBHEHUN
KonrponbHas pabora:

79 "Jlorapudmuueckast QyHKIUS.
Jlorapugmuueckue ypaBHeHUs"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI€HC

YHUCJIOBOI'0 aprymeHTa




ApKcuHyC, apKKOCHUHYC U apKTaHT€HC

82 YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeJielieHe TPUTOHOMETPHUYECKIX
(yHKIUI YHUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTB,

85 orpeiesieHue TPUTOHOMETPHUIECCKHIX
(yHKIIUI 4KUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKIE
(hopMyIIbI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
hopmyITb

88 OCHOBHBIE TPUTOHOMETPUYECKUE
hopmyITbr

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITbr

90 [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIpAKCHUHN

o1 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKCHUHN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAXKCHUMN

94 Perienne TpUroHOMETPHUUECKUX

YPaBHEHUHU




Peurenne TpuroHOMETpU4ECKUX

95 .
ypaBHCHHIA

9% Pemenue TpuroHoMeTprudecKux
ypaBHEHUU

97 Pemenue TpuroHoMeTprudecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTprUUeCKIX
YpaBHEHUU

99 Pemenue TpuroHoMeTprUUECKHX
YpaBHEHUU

100 Pemenue TpuroHoMeTprUUECKHX
YpaBHEHUU
Kontponbnas padora:

101 "TpUroHOMETPHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnemoBarenbHOCTH, CIIOCOOBI 331aHUS

102 ocJIeqoBareaIbHoCTel. MeTo
MaTeMaTUYEeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

103 rmocJenoBaTeabHOCTH. McTopus aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckast mporpeccust

106 beckoneuHo yObIBaroIas reoMeTpuieckast
mporpeccust

107 Cymma 6eckoHeYHO yObIBaroIIei

TeOMeTqueCKOﬁ nporpeccuu




JIMHENHBIN U SKCIIOHEHIMAJIbHBIA POCT.

108
Hucno e. DopmyJia CI0KHBIX POLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIIbHBIA POCT.
Hucno e. DopmyJia CI0KHBIX POLIEHTOB
Hcnons3oBanue nporpeccuu s

110 peuIeHus peasIbHbIX 3a]1a4 PUKIIATHOTO
Xapakrepa

111 Kontposnbnas padora:
"ITocnenoBarenbHOCTH U Mporpeccuu’

112 HenpepriBHble (GyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKoB
byHKIHI

114 CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HEPEPHIBHBIX HA
OTpe3Ke

116 Meron UHTEpBAJIOB ISl pELICHUS
HEPaBEHCTB

117 Meroa UHTEpBAJIOB ISl pELIECHUS
HEPaBEHCTB

118 Meroa UHTEpBAJIOB ISl pELIECHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMN 1715 pelieHus 3a1a4

120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
(GYHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Mpou3BOIHbIE PYHKLIUU




Omnpenenenue, reOMETPUYECKUM CMBICI

122 . 1
MIPOU3BOTHOM
123 OnpeﬂeneHHf, (U3HYECKUI CMBICIT 1
MIPOU3BOTHOM
124 VYpaBHEeHME KacaTeabHON K rpaduky 1
byHKIIH
125 VYpaBHeHHE KacaTeabHON K rpaduky 1
byHKIIIN
126 [Tpou3BoHBIE AIIEMEHTAPHBIX (YHKIIHI 1
127 [Ipou3BoiHbIE 27IEMEHTAPHBIX (PYHKIHN 1
128 [Tpou3BogHast CyMMBI, TIPOU3BENICHIS, 1
YaCTHOTO U KOMIO3ULIUU (YyHKIUN
129 [IpousBoHast CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3ULIUU (DYyHKIUN
130 [IpousBoHast CyMMBbI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIO3ULIUU (DYyHKIUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHnue, o6o0IIEHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBHenus"
133 [ToBTOpEeHUE, 060OIIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkumun"
134 Htoroas KoHTpoJbHAasA paboTa 1 1
135 Htoroas KoHTpoJbHAasA paboTa 1 1
136 [ToBTOpEHwUe, o6o6meHI:Ie, 1
cucTeMaTH3alus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
Hccae0BaHuI0 (DYHKIMI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UcclieIoBaHMI0 (PyHKIMI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

HaxoxnaeHnue HaMOOJIBIIEro U

HANMMCHBIICTO 3HAYCHU A HCHpCpHBHOﬁ

(GYyHKIMHU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GYyHKINU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPHIBHON
(hyHKIIMHM Ha OTpE3Ke

13

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYILIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[IpuMeHeHre MPON3BOIHOM /IS
HAXO0XJACHUS HaWTYYIllero PeleHus B
MPUKIIATHBIX 3a/1a9ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUs
nporecca, 3aaHHOro (GopMyJIon MU
rpaduKoM

16

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTU U YCKOPEHUS




mpolecca, 3alaHHOT0 (GOpMyJIOH Win
rpaduKoM

17 Kommozunus ¢pyHKIui

18 Kommozumus ¢pyHKIui

19 Kommozumus ¢pyHKIui

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW MIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW MIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHasi, OCHOBHOE CBOHCTBO
MepBOOOPaA3HBIX
[TepBooOpazHbIe 31eMEeHTapHbIX

24 ¢dbynkuwmii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX
[TepBoOOpazHbIe 1eMEHTapHBIX

25 ¢dbynkuwmii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Hrrotona-JleitOnura

)8 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Hrrotona-JleitOuura

29 [IpumeHenne uHTETpaNa I

HaXO0XACHUS TLIOMIaIeH TIIOCKUX QUTYP




[IpuMeHenue unTerpana s

30 HaXOXJICHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
ypaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTrnueckoe MOACIMPOBAHNE

33 PEATBHBIX MPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuueckue GyHKIUU, UX
CBOMCTBA U rpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U I'pauKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U I'pauKu

38 Tpuronomerpuueckue GyHKLIUHU, UX
CBOMCTBA U I'pauKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U I'pauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C TIOMOILBIO

TpHTOHOMCTpH‘-ICCKOfI OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPHUECKIX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB

45 Perienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpru4eCcKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIAMN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MoKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
MoKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS

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




OcHoBHEIC MCTOAbI PCIICHUSA

>4 Jorapu(pMUIECKIX HEPABCHCTB
55 OCHOBHBIC METOJIBI PEIICHUS
Jorapru(pMUIECKIX HEPABCHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpaIMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOJIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
59 OCHOBHBIC METOIBI PEIICHUS
MppalMOHAIbHBIX HEPABEHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToab! pereHus
MppalMOHAIIbHBIX YpaBHEHUN
62 I'padmyeckue MeToapl pereHus
UppalMOHANIbHBIX YpaBHEHUN
63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPaBHEHHM
64 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToap! penieHus
Jnorapu(pMUIECKUX ypaBHEHUN
66 I'padmyeckue MeToap! pemieHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'padmyeckue MeToap! pemieHus

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




68

I'padmyeckue MeToapl pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMHISCKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padmueckue metoap! pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPABEHCTB

71

I'padmyeckue metToab! pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPABEHCTB

72

Kontponbnas padora:
"UppauroHaibHbIe, TOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (OpMbI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa

74

KomrmnekcHbie yncna. Anrebpandeckas u
TpUTrOHOMETpHUEecKas (HOPMBI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa

75

ApudmeTrueckue ornepaiuu c
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMU

77

I/I306pa)l(eHI/Ie KOMIIJICKCHBIX YHUCCII Ha
KOOp,I[HH&THOfI IIJIOCKOCTH




N300paxeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPAMHATHOW MIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILIEKCHOTO Yncia

80 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMIUIEKCHBIX YHCeI JUIs

81 peuieHns pU3N4YEeCKUX U reOMETPUIECKUX
3a/a4

82 KonTponbhas pabora: "KommnekcHbie
gucna"

83 Harypanbhble 1 11e1b1€ yncia

84 Harypanbnble u 11e1b1€ yncia

85 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJbIX YUCe

86 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEbIX YUCe

87 [IpumeHeHue MPU3HAKOB AETUMOCTH
mensix uncena: HOJl u HOK

88 [IpuMmeHeHue NPU3HAKOB ACTUMOCTH
mensix uncena: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEN: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTU
LEJIBIX YNCEN: OCTATKHU 10 MOJYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LETIBIX YuceN: aroput™ EBkinna s

peIICHHUA 3ada4 B HCJIbIX YHUCJIaX




92

KonTponbHas padota: "Teopus 1enbix
gucen"

93

Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTh ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IBI PELICHUS CUCTEM H
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHEBIE METOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW HPPaLlMOHATIBHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH IOKa3aTeNbHbIX
ypaBHEHUU

99

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4eckux
YPaBHEHUHU

100

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4ecKux
YPaBHEHUU

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuYHBIX 00JacTeil HAYKH U PeabHOM
JKU3HU, HHTEPIIPETALUS IOy YCHHBIX
pe3yJbTaToB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00JaCTel HAyKH U pealbHON
YKU3HU, HHTEPIIPETALUs OJITYyYEHHBIX
pe3yJbTaToB

103

[IprMeHeHNne HEpPaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKH U pealbHOMN
YKU3HHU, HHTEPIIPETALUS TOJITYyYEHHBIX
pe3yNbTaToB

104

Kontponbras padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JOorapu(pMUIecKux
ypaBHEHUI"

105

PannonanbHble ypaBHEHHUS C
napameTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppanmoHanbHble ypaBHEHNUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppannoHanbHble CUCTEMBI C
napameTpamMu

110

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

[lokazarenbHbIE CUCTEMBI C TApaMETpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBCHCTBA C MTapaMeTpamMu

113

Jlorapudmmuyueckne CUCTEMBI C
napameTpamMu

114

TpuroHomeTpu4eCcKre YpaBHEHHUSI C
rapameTpamu

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuroHomeTpu4ecKre CUCTEMBI €
rapameTpamu

117

[Toctpoenue u uccineaoBaHne
MaTeMaTHYECKUX MOJIENel pealbHbIX
CUTYallMil C TOMOIIBIO YPAaBHEHUH C
napaMmeTpamu

118

[Toctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTYallUi C OMOILBIO CUCTEM
ypaBHEHHUI ¢ TapaMeTpaMu

119

ITocTpoenue u uccnenoBanue
MaTeMaTH4YECKUX MOJIEEeN pealbHbIX
CUTYyalU C OMOIIbIO CUCTEM
YpaBHEHMI ¢ mapameTpaMu

120

KonrtpomnbHas pabdora: "3anaun ¢
napaMmerpamu’

121

[ToBTOpeHnue, 06001IIEHNE,
cucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpeHnue, 0600IIEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHUe, 0600IEeHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHUSI.
Cucremsbl ypaBHeHUN"

124

[ToBTOpenue, o6oOIIEHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, o6oOIIEeHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa

126

[ToBTOpEeHnue, 060611IeHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa

127

[ToBTOpenue, o6odIIEeHNE,
cucrtemaTtusanus 3Hanuii: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpenue, o6odIIEeHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

129

[ToBTOpeHue, o6o0IIEeHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npuMeHeHue"

130

[ToBTOpEeHUE, 0600IIEHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkumun"

132

[ToBTOpeHnue, 06001IIeHNE,
cucreMaru3anus 3HaHui: "OyHkumun"




[ToBTOpeHnue, 0600IIEHNE,

133 N " 1
cucTeMaTtHu3anus 3Hanuil: "OyHKIMu
134 Hrorosas KoHTpoJbHAS padoTa 1 1
135 Hrorosas KoHTpoJbHAS padoTa 1 1
136 [ToBTOpEHwue, 0606IH6HI:I€, 1
CHCTeMaTH3allMs 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME
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