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MNOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOTrO aHallM3a» SIBJISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y 715 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJarOIuXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH W JAPYIHX IUCIMIUIMH. B paMkax naHHOTO y4eOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTopas (GopMylaupyeT CBOU
JIOCTUKEHUS B MaTeMaTu4yeckou popme.

VY4eOHblii Kypc anreOppl U Havyal MaTEeMAaTUYECKOTO aHallM3a 3aKja/IbIBAeT OCHOBY MAJIS
YCIICHIHOT'O OBJIaZICHUA 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 61/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHIIGHIII/Iﬁ
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKHU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
III/I(l)pOBBIX N KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBCPCHHO MCIIOJIb30BAaTh HX JJIA z[aaneﬁmero
o0pa3oBaHus U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTUYECKH
CTPOIrMMH KOHCTPYKIUAMU aJIF€6pI)I U MAaTCMATH4YCCKOI'0 aHajin3a pa3BUBACT YMCHHUC HAXOAUTH
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, JOKA3bIBaTh YTBEPKICHUS C TOMOIIBI0 HHAYKIIUN
U PacCyXJaTh JAETYyKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone um3ydeHus yuyeOHOro kypca «Ainrebpa M Hayala MaTeMAaTUYECKOIO aHAIU3a»
oOydaroryecsi TONYy4YaloT HOBBIA OMNBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
IIOCTPOEHUsI MAaTeMaTHYECKUX MOJENEH pPEaIbHBIX CUTYyallMi, UHTEPIPETALUN IOJTYYEHHBIX
pelleHui, 3HAKOMSITCS C IPUMepaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIAAIOIIUMUCS MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHU.

Y4eOHblii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIHA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIONIMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, Tak M 4epe3 crneunpuky y4dyeOHOM  JesATeNbHOCTH, TpeOyromen
HpOI[OJ'DKI/ITeJ'II)HOI\/'I KOHICHTpaluu BHUMAaHU, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTH n
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meronmuku oOydeHHs anreOpe WM HadajdaM MaTeMaTHYeCKOrO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUeHUSI.

B cTpykType yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIIEIIEHbI
CIEeyIOIINUE COJEpKAaTeNbHO-METOANYECKHe JTHHUM: «Uucna U BbUUCIHCHUS», «DyHKIMH U
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremaTH4eckoro aHanusa», «KMHokecTBa U
Jorukay. Bce OCHOBHBIE COIEpKATENBHO-METOANYECKHIE IMHUH N3Y4al0TCs Ha MPOTSHKEHUH JIBYX
7eT 00y4YeHus: Ha YPOBHE CpeHero oomero oOpa3oBaHmsl, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W paszjenaMu. JlaHHBIA yueOHBIH Kypc SBISETCS
HHTEIrpaTUBHBIM, ITOCKOJIBKY 061)6)II/IH$IeT B cebe COACPIKAHNE HCCKOJIBKUX MATEMATHYCCKUX
TUCITUIIMH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKasi JJoruka u apyrue. [lo Mepe Toro xak oOydaromiyecs OBIAJIEBAlOT BcE Oolee
IIMPOKMM  MaTeMaTHYeCKHUM amnmaparoM, Yy HHUX TOCIeAoBarelbHO GopMUpYETCS U
COBCPHICHCTBYECTCA YMCHUE CTPOUTH MAaTEMATUICCKYIO MOJCIIb peaHBHOﬁ CUTyallr, IpUMCHATH



3HAaHUS, TOJY4YEHHBIE MpPH M3YYEHUH Yy4eOHOro Kypca, Uil pEIIeHHs CaMOCTOSTEIbHO
chopMyTUpOBAaHHON MaTEeMaTHYECKOM 3a7a4i, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYeCKast TUHUSA «HKca u BBIYUCICHU» 3aBepiIaeT (OPMUPOBAHNE
HABBIKOB HCIIOJIb30BAHUSA JIEUCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanusi. Ha ypoBHe cpeanero obmiero oopazoBanus 0co00e BHUMaHUE YACITISETCS
(GbOopMUPOBAHNIO HABBIKOB PAllMOHANIBHBIX BBIYUCICHUN, BKJIIOYAIOIIUX B ce0sl HCIOIb30BaHUE
pa3nuYHBIX (OpPM 3amHMCH YHUCIa, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbIE 00YYarOIIMMCS] MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PALIMOHATIBHBIX U IEHCTBUTEIBHBIX
YyHucesl JOMOJIHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXJIOM U3 3TUX MHOXECTB
paccMaTpUBAIOTCS] CBOMCTBEHHBIE €My Crenu(UYecKrue 3aa4d M OIEpalyu: JIeJICHUE Haleno,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCeNl, 0COObIE CBOMCTBA pPAllMOHANBHBIX U
UpPpaMOHATIBHBIX YUCET, apH(METHUECKUE OTIEPALINH, a TAK)KE U3BJICUCHUE KOPHS HATypalbHOM
CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX uHcels. biaromaps mocienoBaTeilbHOMY pacIIUPEHHIO
Kpyra MCIOJIb3yEMbIX YHMCENl M 3HAKOMCTBY C BO3MOXHOCTSMU MX IPUMEHEHMsI JUIsl PELICHUs
pa3IMyHbIX 337a4 (popMHUpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHUKU KaK HAyKU U €€ poJiv B
MOCTPOCHUH MOJIENICH peabHOTO MHUPA, ITMPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHS.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeaJM3yeTcsl Ha MPOTSIKEHHH BCETO OOy4YeHHUS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszeine IIporpammbl
MPEeyCMOTPEHO PEellIeHUuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, IOKA3aTEelIbHbIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkaiux napaMmerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAAHBIX 33/1a4 U 337]a4 Ha HaXOXKICHHE
HanOOJBIIMX W HAUMEHBIINX 3HaUeHW (yHKuuU. [laHHas copepkaTeNbHas JIMHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéThl Mo (GopmynaM, HpeodpazoBaHUs
PalMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKCHUI,
CoJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHHIo anreOpanyeckoro Marepuana
IPOUCXOJAUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopMamu, IpeaCTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxatenpHo-MeToAnYecKast TUHUS «DYHKIUU U TpaUKH» TECHO MEPerIeTaeTcs C
JPYTMMHU JIMHUSIMH y4e€OHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3ydyeHus: Marepuana. l3yyeHwe cCTemeHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE (PYHKIIMM 1715 pelieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U peaIbHOM )KU3HHU TECHO CBSI3aHO KaK C MaTeMAaTHYECKUM
AQHAJIN30M, TaK U C pelIeHHEM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMYyIaMU 3aBUCUMOCTH MEXAY Pa3IMYHbIMHU BETMUMHAMH,
HCCIJIEIOBATh IMOJIYYeHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. MaTtepuan 3Toi conmepkareiabHON
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, O3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXY
BEJIMYMHAMU B pa3IM4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBINUICHUS, CHOCOOHOCTH K 0O0OOLIECHHI0 H
KOHKPETH3aI[1H, NCIIO0JIb30BAaHUIO aHATOTHI.

CopnepxarenpHas nnHusa «Havana mMaTeMaTnyecKkoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciMpHUTh KPYT Kak MaTeMaTUYEeCKUX, TaK U PUKIIAHBIX 3a]1a4, TOCTYITHBIX 00yUJaoIuMCs, TaK
KaK y HHUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTH TPa(UKH CIOKHBIX (YHKUUH, ONpenensiTh UX
HauOOJbIIME U HAaUMEHbILINE 3HAYEHUS], BBIYUCIATD IJIOMAau GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOECHHSI MAaTEMaTUYECKUX MOJIeIEN peallbHbIX CUTYaIUH, TO3BOJISIET HAXOAUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.



3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIIUXCS] PE3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHKU KaK HaykKu, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOAUYECKass JMHUA «MHOXECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeiarailoT Haubolee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBSI3bIBAIOT Pa3HbIC MATEMATUYECKUE AUCIUIUIMHBI U UX IPWIOKEHUS B eauHoe nenoe. [loatomy
BaXHO JIaTh BO3MOXHOCTH OOYydYarolmeMycsi MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTeMaTHUKH U UCIOJIb30BaTh €0 JJIsl BBIPAXKEHUS CBOUX MbICIEH. J[pyriM BaKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CIEAyeT I[pPU3HaTh CBOICTBEHHYIO €U CTPOrocTh
000CHOBaHHUH U CIIEZIOBAHUE ONPEeIEHHBIM ITPaBHIaM OCTPOCHHUS JJOKAa3aTeNIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTUYECKUX IPaBUIL,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hayajla MaTeMaTUYECKOT0 aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJIEJIMPOBaHUs, KOTOpbIE IPU3BAHbI CIOCOOCTBOBATh (POPMHPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJEIIEH peaIbHbIX CUTYallMi, UCCIIEIOBAHUS ITUX MOJEIIECH C MOMOIIbIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHan3a, WHTEPIPETAIllMH TOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXIbld U3 Pa3JeliOB MPOrpaMMbl, MOCKOJIBbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCHOJB3YETCsl JUIsl pellleHus NPUKIagHbBIX 3aaad. [Ipu pemenun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yUaronuecs pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarbCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiemy. JledarenpbHOCTh MO (OPMHPOBAHHIO HABBIKOB pELICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yercsi B TIpolecce H3Y4YeHHs BCeX TeM Y4eOHOro Kkypca «Anredpa W Hayana
MaTE€MaTUYECKOr0 aHaIU3ay.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOT0 aHAJIA3a» OTBOJAUTCS
272 gaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO)

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yuciia ¥ BbIYUCICHUA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellieH s MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpAciiel 3HAHUH U PEaJIbHOM KU3HU.

JleiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMOHaNbHBIE uyucia. Apudmernueckue
ONepanyu ¢ JEUCTBUTEIBHBIMU 4YHcIaMu. MOJyib NEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnuxkEHHBIE BBIUMCIEHUS, TpaBUJIa OKPYIJIEHUS, MPHUKUAKA M OLIEHKAa pe3yibTara
BBIYMCIICHHUM.

Crenenb ¢ neibM nokasatenem. bunom Heiotona. Mcnonbp3oBanue nmoaxosieit popmbl
3aMycy AeMCTBUTEIBHBIX YUCEI I PEeIlIeHUs] MPAKTHUECKUX 3ajad U MPECTaBICHUs JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHABHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiicTa orapudma. JlecaiTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs M HEpABEHCTBA



ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHHUsI-CIIeACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBaA.

OCHOBHBIE METOJIbI PELICHHUS IETBIX U JPOOHO-pAIMOHATIFHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl OT OITHOW IepeMeHHOM. Jlenenre MHOroueHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
be3y. MHorounens! ¢ nensiMu ko3 duninentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIICHH U KOPHH.

WppanuonanpHble ypaBHeHUs. OCHOBHBIE METObI PELIEHHS HPPALMOHAIBHBIX YPaBHEHUI.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpaKEHUN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl pPELICHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. [IpeoOpasoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemienne cucteM JMHEHMHBIX ypaBHEHUM. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Onpenenurenib MaTpuilbl 2X2, €ro reoOMETPUYECKHUH CMBICI W CBOWCTBA, BBIYUCICHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS JJI PEIICHNUs] CUCTEMbI IMHEHHBIX ypaBHeHU. Pelnenue
IPUKIIAIHBIX 3374 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHEeHUH. VccnenoBanrne nocTpoeHHON
MOJIEJIU C TOMOILBIO MATPHI] U OIIPEACIIUTENEH.

IlocTpoeHrne MareMaTH4eCKUX MOJENIEN peaJbHOM CUTYyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMyHbIX o0JacTel HayKU U peallbHOM JKU3HU.

DOyHKIUH U rpauKu

OyHKus, crnocodbl 3amaHus (QyHKuuu. B3ammuo obOpatsblie (ynkmun. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHbIe Ipeodpa3oBaHus rpadukoB GyHKIUH.

Ob6nacTp ompeneneHus © MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynakuuu. [IpomexyTku
3HAKOMOCTOsHCTBA. YéTHbIe M Heu€THble GyHKiuu. [lepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBbI (pyHKIMH. Hanbonpiee 1 HauMeHbIIee
3HaYeHUS PYHKIMH HA TIPOMEXKYTKE.

JluneliHasi, KBapaTU4YHAs U JpOoOHO-THHEHHas PYHKIUU. DIIEMEHTapHOE MCCIIeIOBAaHNE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHasi QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHM ¢ HaTypajJbHBIM
MIOKAa3aTeJeM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaukoB QYHKIMH JUIsl pellIeHUs] ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YHUCIIOBOT'O apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEalbHBIX MPOIleccax U SBICHUAX. ['paduKku peanbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3a0aHUs MOCIeA0BaTeIbHOCTEN. MeTo1 MaTeMaTHIECKOH
WHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBATEIBHOCTU. VCTOpHS BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAarOIIeH reoMeTpHUecKOl MpPOTrpecCUu.
JIMHENHBIN M OKCHOHEHUHMAIBbHBIM pocT. Yumcno e. @DopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHNsl pealibHbIX 3a7a4 MPUKIaIHOTO XapaKTepa.

HenpepbiBHbIe QyHKIMH U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMOTOTHI TPaUKOB (PYHKITHIA.
CaoiicTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepPBAjIOB IS pPEUICHHUs] HEPaBEHCTB.
[TpuMeHeHHe CBOWMCTB HEMIPEPBIBHBIX (YHKLUHN JUIS peLIeHHs 3a1a4.

[lepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMeTPUISCKU U U3HIECKUI
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QpyHKIUH.



[TpousBoHBIC dNIeMEHTApHBIX QyHKIHIA. [[por3BOIHAS CYMMBI, TPOU3BECHUS, YACTHOTO U
KOMITO3HUIINH (PYHKITHH.

MHoxkecTBa M JIOTHKA

MHoOecTBO, onepani HaJl MHOKECTBAMHU U UX cBoicTBa. Jnarpammel Diinepa—Benna.
[IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO amnmnapara i ONUCAHUs PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KAa3aTeNNbCTBO, PABHOCHIIbHBIC YPABHEHHUS.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIECTBa, MPEJICTABIEHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPAXKIaHCKON UICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, MCIOJIb30BAHUE J3THUX JOCTHXKEHUH B
JIPYrUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUSA, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JESTEIBHOCTHIO YUYEHOTO, OCO3HAHHUE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUasi 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyXIEHUW, BOCIPUUMYHBOCTH K MATEMaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, pEryispHas Gusndeckas akTHBHOCTH ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IUIHBIM chepam
npoecCHOHANBFHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIOKEHHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHSI HAa TPUMEHEHNE MaTEMaTHUYECKUX



3HAHW ISl pEIICHU 3a1a4 B 00J1aCTH OKPY>KAOIIel cpebl, ITTAHUPOBAHUE TOCTYITKOB U OIEHKU
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TTOHUMaHUE MATeMaTUYeCKOW HayKHW Kak chepsl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS IIMBHIIN3AIINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUYECKOU KYIbTYpPOU KaK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO M UCCIICIOBATEIILCKYIO JACSITCIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue aAeicTBUSA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHBbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TMOHSATHSAMHU, (QOPMYIUPOBATH OMPEICIICHUS  TOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSIX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYJACHHSI U BHIBOJIBI;

BEIOHMpATH CITOCO0 pelreHus yueOHol 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUSI,
BbIOMpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HaHUA, (OPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BOMPOC U IS
pEIIeHUS 3aa9H;

BbIOMpaTh WHGOPMALMI0O U3 HCTOYHUKOB pAa3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYPUPOBaTh HHPOPMAITHIO, TPEICTABIIATH €€ B Pa3IMYHBIX (hOpMax, WILTIOCTPUPOBATH
rpaduvecKku;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOATEIHRHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBUSIMU M IENIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y peLIeHHs 3a/1aul, KOMMEHTHPOBATh MOJTYYCHHbBIN PE3yIbTaT;

B X0z€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCY)XKIAaeMOH TeMbI, POOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOTa, OOHApYKMUBATh Pa3IMYMe U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISATh PEe3yJabTaThl PEUICHHs 3aJlayM, DKCIEPUMEHTA, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YUETOM 3aj1ay MPE3ECHTALNU U 0COOCHHOCTEN
ayJIUTOPHUH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEelIeHNs MaTeMaTUUECKOH 3aauu;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJauyl, BHOCHUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa IIETTN U YCIOBUSAM, OOBSCHITH IPUYHHBI JTOCTHKECHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITEIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHONW pabOTHI MpH
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeaesisiTh BHIBI pabOT, OTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPYNNOBBIX (opmax paboThl (0O0CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBbI» ¥ HHBIE), BBIIOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATh CBOU ACUCTBUS C IPYTUMU
YWIeHaMU KOMaH/]Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kiacce oOydaroluiics MOMYYHT CIEAYIOIIUE TPEeIMETHBIC
pe3ynbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammbl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEeMaTHUCCKOr0 aHAIIM3a:

Yucaa v BLIYUCIECHUS

CBOOOIHO OINEPHPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUOAUYECKast
JIpo0b, MPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
qucell, MOAYJb AEHCTBUTEIBHOTO YHUCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI IJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HU;

MPUMEHSATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUja OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3ynbTaTa BIUMCICHUN;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX UYUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYHcaa, OECATUYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHra;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

cBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIE
YPaBHEHHUS U ypaBHEHUS-CIIECTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PalMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHSMU: MHOTOYIEH OT OJHOM IE€PEMEHHOW, MHOI'OWIEH C
[eNbIMU K03 (HUITMeHTaM#, KOPHU MHOTOWIEHA, IPUMEHSTD JIeJICHHE MHOTOYIEHA HA MHOTOUYIEH
¢ ocTaTtkoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOZHO ONEpUpOBaThb MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpesieNUTeNb MaTpullbl 2 X 2 W €ro reoMETPUYECKHH CMBICI, HCIOJIb30BAaTh CBOMCTBA
onpeaenuTenst 2 X 2 Jyuid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH ISl PELIECHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YPaBHEHMM, HWCCIENOBaTh IOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU JUIsl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30OBaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JOrapupmoB [uid HpeoOpa3oBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppPAlMOHANbHbIE,  IIOKa3aTelbHblE U
JorapuMHUUecKre ypaBHEHMsI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUUYEcKHe  (QopMyiabl JUisi  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBAaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSI pELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallud Ha s3bIKE aiureOpbl, COCTABJATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUHM, KOMMO3UIUSA (YyHKIMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH OMNPEACTICHUS U MHOXKECTBO 3HAUYEHUH
byHKIMM, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE M HEUETHBIC (DYHKIMH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl UM MHMHHUMYMBI (QYHKIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMU: CTENEHHas (YHKIMS C HATypaJbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKUMU C HAaTYpaJbHBIM M LEJNbIM IOKa3aTeneM, rpaduk
KOpPHSI N-Oi CTENEeHM KaK (YHKIIMM 0OpaTHOW CTENEHH C HAaTypaJlbHbIM ITOKa3aTeleM;



ONEepHpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOECHUE UX IPA(PUKOB;

CBOOOJTHO OMEPHPOBATH MOHATUSMH: IMOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX I'paUKy JUIsl peLICHHs YPaBHEHUI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMETHYecKas U TeOMETpUYECKas IpOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHsl, TMHEHHBIN U KCIIOHEHIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM Ul PELICHHs PEAJIBHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh  HOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIOCOOBI  3a/aHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
GyHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpUpPOBATh MNOHATHEM: (DYHKIMs, HENpepbiBHAas Ha OTpE3Ke, NPUMEHSATh
CBOICTBA HETIPEPBIBHBIX (PYHKLWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: IIE€pBas M BTOpas NPOM3BOJAHBIE (YHKIIMH,
KacaTenbHas K rpaduky QpyHKINH,

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIMH ABYX (GYHKILIHUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCIIO0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM I peleHHs 3a1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€PALlUU HAJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIllapar Il ONMCAHUS PEalbHBIX IIPOLECCOB U
SBJICHUH, IIPU pEIICHUM 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMM: OIpEeNieHue, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne Konnyectso | Konnyectso
. HanmenoBanue pas3ieioB 4 TeM IPOrpaMMbl Yacos KOHTPO/IbHbIX
pabot
MHOX€ECTBO NEUCTBUTENBHBIX YHCENl. MHOTOWIEHBI.
1 PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 24 1
JIMHENHBIX YPAaBHEHUN
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C LETbIM 12 |
[I0Ka3aTesIeM
3 Apudmernueckuit KOpeHb N-0il CTENEHH. 15 1
HppauroHanbHble ypaBHEHHS
4 [TokazatenpHas ¢yaknus. [lokazaTenpHbIe ypaBHEHUS 10 1




Jlorapudmuueckas GpyHnkius. Jlorapupmmuueckue

5 18 1
ypaBHEHUS
6 TpUroHOMETPUYECKHUE BBIPAKEHUS U YPABHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepsiBabie pynkmuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 006001eHNE, CUCTEMATH3aIUs 3HAHUI 5 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No Konunyectso | Koanyectso
/i Tema ypoxka yacos KOHTPONbHbIX
pabot
1 MHOXeCTBO, Olepanuy HajJ MHOKECTBAMH U UX 1
CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOIO armapara JJis 1
pelieHus 3a1a4y
4 Panmonanesueie yncna. OObIKHOBEHHBIC U IECATUYHbBIC 1
IpoOu, MPOLIEHTHI, OECKOHEYHBIE MTEPUOANIECKHIE APOOH
5 Pammonansapie uncia. OOBIKHOBEHHBIC U JISCATHYHBIC 1
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKUE TPOOH
6 [Tpumenenue apoGeil ¥ MPOLIEHTOB VI PELICHUS 1
MPUKJIIAIHBIX 33]1a4
7 [Tpumenenue apoGeil ¥ MPOLIEHTOB VI PELICHUS 1
MPUKJIAHBIX 33]1a4
2 JleicTBuTeNbHBIE UKclia. PaimonanbHbIe U 1
WppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YUCIAMHU
10 Monynb IEMCTBUTENBHOTO YUCIA U Er0 CBOMCTBA 1
1 [TpuOnkEHHBIE BBIYMCICHUS, TIPaBUIIa OKp}vlrJIeHHﬂ, 1
MPUKHJIKA U OIIEHKA pe3yJbTaTa BEIYMCICHHI
12 OCHOBHBIE METOJIBI PEIISHUS IIEJBIX U JPOOHO- 1
paIrMoHAIBHBIX YPAaBHCHHUI 1 HEPABEHCTB
13 OCHOBHBIE METO/IbI pemevaI [ENBIX U APOOHO- 1
palMOHANbHBIX YPABHEHHUI U HEPABEHCTB
14 OcCHOBHBIE METOJIBI PEIIEHUS IENbIX U APOOHO- 1

palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB




MHoOroueHsl OT OJJHOM IEpEMEHHOU. JlesieHne

15 MHOTO4JIEHa Ha MHOT'O4YJIEH ¢ ocTaTkoM. Teopema besy

16 MHuorousneHsl ¢ nensivu kodddunuenramu. Teopema
Buera

17 Pemenue cucreM TMHENHBIX YpaBHEHUI

18 Pelienue cucrtem JIMHEHHBIX YpaBHEHUM
Marpuiia cucTeMbl TUHEUHBIX YPABHECHHIA.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYECKUi
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

20 Ornpenenuresb MaTpUIlbl 2X2, €ro TeOMEeTPUUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

)1 ITpuMmeHeHne onpeaeanTels Ul PEIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

” Penienue npukiaaHbIX 3a4a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

” Pemenue npuknaaHbpIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

24 KonTponbnas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBl TMHEMHBIX YpaBHEHUN"

’5 OyHK1MS, criocoObl 3a1anus GyHkuu. Bzanmuo
obparable pyHKIHH. KoMmo3umus GyHKITHA

26 ['padux GpyHKIIMU. DIeMEeHTapHbBIe IPe0Opa30BaHUsS
rpaduKoB PyHKITHIA
OO6nacTh onpeeneHuss 1 MHOXKECTBO 3HaUEHHH

27 ¢bynkunu. Hynu pyskuuu. [IpomexxyTku 3HaK
IIOCTOSTHCTBA

73 Uérnble u Heu€THbIE PyHKIMH. [leprognueckue
¢yskun. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU

29 MakcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u
HauMEHbIlIee 3HaYeHHE (PYHKIUU Ha IPOMEKYTKE

30 JluneliHas1, KBaJpaTU4Hasl U TPOOHO-TUHEWHAs QYHKIUU

31 DeMeHTapHOe Ucciel0BaHue U MOCTPOeHUE rpauKoB
TUX QPYHKIUH

1 DNeMEHTapHOE HUCCIIEIOBaHUE U ITOCTPOEHHE I'paUKOB
TUX QYHKIUI

33 Crenens ¢ nensM nokasareneM. buaom HeroTona

34 Crenens ¢ nensM nokasareneM. buaom HeroTona

35 CrenenHast GyHKINS C HATYpaJbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 Konrponbnas padora: "Crenennas ¢pynkuus. Eé

cBoiictBa u rpaduk"




Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €T

37 .
CBOICTBa

33 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIICHH U €ro
CBOMCTBA

19 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTCIICHU U KOPHH

40 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX
CTENEHU U KOPHU

A1 [TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX
CTENEHU U KOPHU

4 HppanuonansHble ypaBHeHUsA. OCHOBHBIE METObI
pEILIEHUs UPPAMOHAIBHBIX YPABHEHUM

13 WppanuonaneHble ypaBHeHUs. OCHOBHbBIE METObI
pelleHUs] UPPALMOHATIbHBIX YPAaBHEHUM

44 UppanuonanbHble ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPaLlMOHAIbHBIX YpaBHEHUIN

45 PaBHOCHIIBHBIE NTEpEXOABI B PELIEHUH UPPALMOHAIBHBIX
yYpaBHEHUU

46 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH HPPALOHAIBHBIX
ypaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHbBIX
ypaBHEHUI

43 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH HPPALOHAIBHBIX
yYpaBHEHUU

49 CaoticTBa U rpauK KOpHS N-Oi CTENEeHH KaK (PyHKIHH
00paTHOM CTENEHHU C HaTypaJbHbIM [10Ka3aTeIeM

50 CaolicTBa U rpaMK KOpHSI N-Oi CTENEHU KaK (PyHKIUH
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

51 Konrtponsnas pabdora: "CBoiicTBa U rpaguk KOpHs n-oi
creneny. MppannonanbHele ypaBHeHNA"

52 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONWCTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENIEM U €€ CBOWCTBA

54 CreneHs ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA

55 [ToxazarenbHast pyHKIIMS, €€ CBOWCTBA U TpaduK

56 Hcnonp3oBanue rpadpuka QyHKIUU )i pEILICHUs
ypaBHEHUU

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
yYpaBHEHUNU

58 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI
pelleHus MoKa3aTeNbHbIX YpaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI

pELIeHUs TOKA3aTeNIbHBIX YPaBHEHHUN




[Toka3zarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI

60
peLICHHS MTOKa3aTeIbHBIX YpaBHEHUN

61 Konrponsnas padora: "[lokazaTenbHast GpyHKIHS.
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTBa jgorapudpma

63 Jlorapudwm yucna. CpoiicTBa norapudpma

64 Jlorapudm uucna. CoiicTBa jgorapudpma

65 JlecsaTHuHBIC U HATYpAJIbHBIC JTOTaPHPMBbI

66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI

67 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI

68 [TpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(MBI

69 [IpeoOpa3zoBaHue BbIpaXEHU, COEPIKALUX JIOTapUPMBbI

70 Jlorapudmmueckas GpyHKIus, €€ CBOMCTBA U Tpaduk

71 Jlorapudmmueckas GpyHKIus, €€ CBOUCTBA U Tpaduk

7 Hcnonk3oBanue rpaduka GyHKIUU AT PeIICHUS
yYpaBHEHUU

7 Hcnonws3oBanue rpaduka GyHKIUU AT peIICHUS
ypaBHEHUI

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI
pereHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
pelIeHNs JorapupMUUECKUX ypaBHEHUH

76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
pereHus JorapupMUIECKUX ypaBHEHHN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(DMUIECKAX
ypaBHEHUH

73 PaBHOCHIIBHBIE TTEPEXObI B pEILIEHUH JOTapU(PMHUECKUX
yYpaBHEHUNU

79 Konrtponbnas pabora: "Jlorapudpmuueckast GyHKIHSL.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO
apryMeHTa

21 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YHCIOBOTO
apryMeHTa

2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa

23 APKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIOBOTO

aprymeHrTa




Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIEIICHHE

84
TPUTOHOMETPUUYECKUX (PYHKLUN YUCIOBOTO apryMEHTa

25 Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIEIICHNE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI

90 [IpeoOpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUM

91 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN

93 [IpeoOpa3zoBanme TPUTOHOMETPUIECKUX BBIPAKEHUM

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM

96 Perennie TpUroHOMETPHUUECKUX YPaBHEHHM

97 Peuienne TpUroHOMETPUYECKUX YPAaBHEHUI

98 Perennie TpUroHOMETPUUECKUX YPaBHEHHM

99 Pemenne TpUroHOMETPUUECKUX YPAaBHEHUM

100 Pelenue TpUroHOMETPUUECKUX YPABHEHUN

101 KonTponbnas pabota: "Tpuronomerpuyeckue
BBIPAXEHUS U TPUTOHOMETPUYECKHUE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 MOCJIEN0BATEIbHOCTEN. MeTo1 MaTeMaTU4YeCKOU
WHIYKIINH

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEN0BATEILHOCTH.
Hcropus aHanm3a 0ECKOHEYHO MaJlbIX

104 Apudmernueckast mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneyHo yObIBaroIiasi reoMeTpruuecKast porpeccus

107 CyMMa 0eCKOHEUHO yOBIBAIOIIEH T€OMETPUUECKOM
IIPOrpPecCUm

108 JIMHENHBIN 1 YKCIOHEHIMAIbHBIN pocT. YHuco e.

d)opMlea CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ SKCIOHEHUMAIIbHBIA pocT. YHcIo e.

109
®opmya CI0KHBIX ITPOLEHTOB

110 Hcnonp30BaHue Nporpeccuu sl peLIeHUs pealbHbIX
3aJa4 MPUKJIAJHOTO XapaKTepa

11 KoHntposnbhas padora: "[locnenoBareasHOCTH U
nporpeccun”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IrpaduKOB QyHKIUN

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke

115 CoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTPE3Ke

116 Meroa MHTEPBAJIOB JUIs PELLIEHUs HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIs PEILIEHUs HEPABEHCTB

118 Meto MHTEpPBAJIOB JIJIsI PEILICHUS] HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX (QYHKIUH [
peleHus 3a1a4

120 [IpumMeHeHne CBOMCTB HENPEPHIBHBIX (D)YHKIIMNA IS
pelieHus 3a1a4y

121 [lepBas u BTOpast npon3BOIHBIC GYHKIIUU

122 Ornipezesienne, reOMETPUUECKUI CMBICIT TTPOU3BOAHON

123 Omnpenenenne, GU3HMYECKUN CMBICI IIPOU3BOIHON

124 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKIUU

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLIUI

128 [Tpon3BogHast CyMMBI, TPOU3BEAECHHUS, YACTHOTO U
KOMITO3HITMHU () YHKIIUHA

129 [IpousBoHas cyMMbl, IPOU3BEICHHUS, YACTHOTO U
KOMITO3HITMH () YHKIIHA

130 ITpon3BogHast CyMMBI, TPOU3BEAECHHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHIA

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3aIlsI 3HAHUM:
"VpaBHeHns"

133 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUM:

"qDYHKIII/II/I"




134 WroroBas KoHTpOJIBbHAS paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa 1 1
136 [ToBTOpeHue, 06001IEeHNE, CHCTEeMaTH3aIUsl 3HAHU I 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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