


IHHOACHUTEJIBHAS 3AIINCKA

VYuebnblil Kype «Anredpa 1 Hayasla MaTeMaTHYECKOTO aHaJIM3ay SBIISETCS OHUM U3 Haubolee
3HAYMMBIX B IIPOrpaMMe CPEIHEro 00IIero oopa3zoBaHus, MOCKOJIBKY, C OHOM CTOPOHBI, OH
o0ecreuyrnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl U3yYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JPYroii CTOPOHbI, POPMHUPYET JOTHUECKOE U a0CTPAKTHOE MBILIUIEHHE 00YYaIOIINXCS Ha YPOBHE,
HE00XOTMMOM JJI1 OCBOCHMSI UH(POPMATHKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH U IPYTHX
OUCHUILTMH. B paMkax nanHoro yueGHOro Kypca oOy4arouiiecs OBJIaieBaloT YHUBEPCaIbHbIM
SI3BIKOM COBPEMEHHON HayKH, KOTOpas (hOpMyIUpyeT CBOU AOCTIIKEHHS B MaTeMaTudeckoil popme.
VY4eOHbIil Kypce areOphl 1 Hadyall MaTeMaTH4eCcKOro aHalInu3a 3aKialbIBaeT OCHOBY ISl YCIIEIIHOTO
OBJIaJICHUS 3aKOHAMU (PU3UKU, XUMHH, OUOJIOTUH, TOHUMAaHHU OCHOBHBIX T€HACHIUH Pa3BUTHSA
HSKOHOMHUKH M OOLIECTBEHHOW KH3HH, TIO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX /IS AalibHEHIIero 00pa3oBaHus U B
MOBCEIHEBHOM JKU3HU. B TO ke BpeMs oBiajieHNe a0CTPAKTHBIMU U JIOTUYECKU CTPOTHUMHU
KOHCTPYKIIMSIMH anreOpbl 1 MaTEMaTUYeCKOro aHAIN3a Pa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBaTh HCTUHHOCTD, OKA3bIBaTh YTBEPKAEHUS C MIOMOIIBIO0 HHAYKIIUU U
paccyaaTh IeTyKTHBHO, HCIIOIB30BaTh 0000IIEHHE M KOHKPETH3AIHNIO, a0CTparupoBaHue 1
aHaJOTHIO0, (OPMUpPYET KPeaTHBHOE M KPUTHUECKOE MBIIIJICHHE.

B xone nzydenus yaeOHOro Kypea «Anredpa u Hayasla MaTeMaTHIeCKOrO aHaIN3a» 00yJatorecs
MIOJTy9at0T HOBBIHM OMBIT PEIICHHsI MPUKJIAAHBIX 33734, CAMOCTOSITEIbHOTO IOCTPOCHUS
MaTeMaTHYEeCKUX MOJIEIeH peanbHbIX CUTyallui, HHTEPIPETALUU OTYyYCHHBIX PEIICHUH,
3HAKOMSITCS C IPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U UCKYCCTBE, C
BBIIAIOIIMMUCS MaTeMaTHY€CKUMH OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbIif Kypc 001a/1aeT 3HaYUTEIHHBIM BOCIIUTATEIHHBIM TTOTEHIIHAIOM, KOTOPBII peann3yeTcs
Kak yepe3 y4eOHbI MaTrepua, CocoOCTBYIONIMN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TaK U
yepe3 crenupuKy yueOHOH eI TenbHOCTH, TPeOyIoIel MPoI0DKUTENbHOW KOHIIEHTPAIIHH
BHUMAaHHUS, CAMOCTOSTEIIbHOCTH, aKKYpPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIN pe3ysIbTaT.

B ocHOBe MeToamKy 00yueHHs anredpe U HayajaM MaTeMaTHYECKOTO aHAIN3a JICKUT
JeSITeTbHOCTHBIN MPHHIIUAT OOyYESHHS.

B cTpykType yuebHoro kypca «Anredpa u Hayaaa MaTeMaTUIECKOTO aHAIIN3ay BBIEICHbI
CIIeyIOIINe COAepKATeTbHO-METOqUUeCKUe MMHUU: «Hucna u BerYucieHus», «DyHKIUU U
rpadukmny, «YpaBHEHHs U HepaBeHCTBa», «Hauana Maremarnyeckoro aHanuza, «MHOXKECTBA U
Joruka». Bce 0oCHOBHBIE cofiepKaTeIbHO-METOAUYECKHE JINHUU U3YYalOTCsl Ha IPOTSXKEHUH JIBYX
neT o0y4eHHUs Ha YPOBHE CpeaHero olmiero oopa3oBaHusi, €CTECTBEHHO JIOMOJIHSS APYT ApyTa U
MOCTENEHHO HACKHIIIAsICh HOBBIMU TEMaMHt U pasziesiaMu. JlaHHbIH y4eOHBINA KypC SIBISETCS
WHTETPAaTHBHBIM, TOCKOJIbKY 00BbEeTUHSIET B ce0e coepKaHne HECKOJIbKIX MaTeMaTHIECKUX
IMCIUTUIAH, TAKUX KaK anredpa, TPUTOHOMETPHS, MaTeMaTHUECKUN aHaIN3, TEOPUSI MHOXKECTB,
Maremaruyeckas Joruka u apyrue. [To mepe Toro kak oOydaromirecs OBlaJeBaoT BcE Oomee
[IMPOKUM MaTeMaTHYECKHUM aIlllaparoM, y HUX MOCIeI0BaTeabHO (hOpMUPYETCS

Y COBEPUICHCTBYETCS] YMEHHUE CTPOUTH MaTEMaTHUECKYIO MOJIENb PEabHON CUTYalluH, IPUMEHSTh
3HaHUS, MOJyYSHHbIE IPU U3yYeHUN y4eOHOT0 Kypca, Uil PELIeHUs] CaMOCTOATEIbHO
chopMyTMpOBaHHON MaTeMaTUUECKOM 3a/1au, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.
ConepxarennbHO-MeTOnNYeCcKast THHUS «Ynciia U BRIYUCICHUS» 3aBepinaeT GopMupoBanme
HABBIKOB MCIOJIH30BAHUS IEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLTIO HAYaTo HAa YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemaHero o0miero o6pazoBanusi 0co000€ BHUMaHUE YIEISIEeTCS



(hopMUPOBAaHHUIO HABBIKOB PAIIMOHAIBHBIX BHIYMCICHUI, BKITIOYAIOIINX B C€0s MCMOIb30BaHUE
pa3nuYHbBIX (POPM 3aMKUCH YUCIIA, YMEHHUE JIeIaTh IPUKUIKY, BBIIOIHATH TPUOTIKEHHbIE
BBIUUCIICHUS, OIICHUBATh YHCIIOBBIE BEIPAKEHUS, pab0TaTh ¢ MaTeMaTHY€CKUMU KOHCTAHTaMHU.
3HaKOMbIe 00YJaIOLIMMCS MHOXKECTBA HATYPabHBIX, LEJbIX, PAIIHOHAIBHBIX U AEHCTBUTEIBHBIX
YKCEJl JONOJHAOTCA MHOXKECTBOM KOMITJIEKCHBIX Uncel. B KaKI0M U3 3TUX MHOXKECTB
paccMaTpHuBalOTCsl CBOMCTBEHHbIE eMy crienn(rueckue 3a/1aud U Olepaluu: JeJIeHue HaIelo,
OIIEpUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IIEJIBIX YHCEIl, 0COObIe CBOMCTBA pallMOHATIBHBIX U
MppalMOHANILHBIX YHCEN, apu(METHUECKUE ONEPallNU, a TAK)KE U3BJICUCHHE KOPHS HATypaibHOU
CTETeHHU Ha MHOXECTBE KOMIUIEKCHBIX uncen. braromaps nocinenoBareasHOMY pacIMPEHUIO Kpyra
HCIIOJIb3YEMBIX YMCEJl ¥ 3HAKOMCTBY C BO3MOYKHOCTSIMH UX IIPUMEHEHUS JUUIsl PELICHUs] pa3IMuHbIX
3a1a4 (popMupyercs mpeACTaBICHUE O €TUHCTBE MaTEMAaTUKN KaK HAyKH U €€ POJIM B IOCTPOCHUH
MOJIETICH peasbHOrO MHpPA, ITMPOKO UCHOIB3YIOTCS 0000IICHHE U KOHKPETU3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» Peal3yeTcsl Ha MPOTSHKEHUH BCero 00y4eHHUsl Ha YPOBHE
cpenHero oo1ero oo0pa3oBaHus, MOCKOIBKY B Kaxk10M paszene [IporpaMMbl mpeaycMoTpeHo
pellieHrne COOTBETCTBYIOIIUX 3a/1ad. B pe3ynbrare oOyuaroniyecs: OBIaeBaloT pa3IuaHbIMU
METOJaMH PEIICHUS PAllMOHATBHBIX, UPPALMOHAIBHBIX, IOKA3aTENbHBIX, JOrapu(MUUECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKe 3a/1a4, COJEPKAIINX MapaMeTphl.
[Tony4yeHHbIE yMEHUS ITUPOKO MCIIOIB3YIOTCS TIPU MCCIEI0BAHUH (PYHKIIHIA C TIOMOIIIBIO
IIPOM3BOAHOM, IPU PELICHUH NMPUKJIAJHBIX 3a]1a4 U 337a4 Ha HaXOXKJEHHE HauOOIbIINX U
HAaMMEHBIINX 3HaYeHUH QyHKIUH. JlaHHas coneprKaTenbHas JIMHUS BKITIOYAeT B ce0s TaKkKe
(dbopMHpOBaHUE YMEHUH BBIOIHATH Pacd€ThI 10 (hopMymnam, mpeodpazoBaHUs PallMOHAIBHBIX,
UPPAlMOHATILHBIX U TPUTOHOMETPUUECKHUX BBIPAKECHUI, a TAKKE BBIPAKEHUH, COEPIKaAIIINX
cTernenu u jorapudmel. braronaps usydenuro anreOpanueckoro Mareprasia mpOUCXOAUT
JabHENIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO MBIIIEHUST 00YJarOIIuXCs,
(OpMHPYIOTCS] HABBIKHU JIEAYKTHUBHBIX pacCyX/1eHUH, paOoThl ¢ CUMBOJIBHBIMU (POPMaMH,
NPECTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AsreOpa
npearaeT 3G pexTUBHBIE UHCTPYMEHTBHI JUJIsl pELIEHHS] TPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX
3aJ1a4, HaIsiTHO IEMOHCTPHUPYET CBOM BO3ZMOKHOCTH KakK SI3bIKa HayKH.
ConepxarenbHo-mMeTonudeckas JIMHUA «DyHKINN U TpaduKU» TECHO MEPEIIETaeTCs C APYrUMU
JUHUSAMH Y4eOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEe10BaTeIbHOCTh U3YUEHHUSI
Mmarepuaia. M3yuenue cTeneHHoM, noka3areiabHOMH, J0rapupMUUECKON U TPUTOHOMETPUYECKUX
(byHKIUH, UX CBOMCTB U rpa)uKOB, UCTIOJIb30BaHUE (QYHKIUH JUIsl pellieHHs 3a1a4 U3 IpyTrux
y4EOHBIX MPEAMETOB U peaIbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C
peleHreM ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM Gosbilioe BHUMaHKE yrensercss GOpMUPOBAHUIO
YMEHHMSI BBIpa)KaTh (POPMYJIaMU 3aBUCUMOCTH MEXK]Ty pa3IMYHbIMU BETMYMHAMHU, UCCIIEOBATh
NoJTy4yeHHbIe (PYHKIMH, CTPOUTH UX rpaduxu. Martepuan 3Toi coepkaTeabHOM JUHUM HalleJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIFOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEKy BETMYUHAMU B
pazIuyHOM (popMe: aHATUTUUYECKOM, rpaduuecKoil U cioBecHOW. Ero n3yueHnue crnocooCcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH,
HCIOJIb30BaHUIO aHAJIOTHH.

ConeprxarenbHas 1uHUS «Hauana MaTeMaTndeckoro aHain3a» MO3BOJISET CYIIECTBEHHO
pacIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 33]1a4, JOCTYITHBIX 00y4YaroluMcs, Tak
KaK y HUX MOSIBIIIETCS BO3MOYKHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIIMHN, ONpenesTh UX
HauOOoJIbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIATD 10N (GUTYp U 0OBEMBI TN, HAXOIUTh
CKOPOCTHU U yCKOpeHus mpoueccoB. [laHHas coneprkaresnbHast TUHUS OTKPHIBAE€T HOBBIE
BO3MOKHOCTH IOCTPOEHUSI MaTeMaTHUECKUX MOJIENIeN peasIbHbIX CUTYaIUii, T03BOJISIET HAXOUTh



HaWTy4lllee perieHUe B MPUKIIAIHBIX, B TOM YHCJIE COIIMATHLHO-DKOHOMHUYECKUX, 3a1a9aXx.
3HAKOMCTBO C OCHOBAMHU MAaT€MaTHYECKOTO aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(bopMaIbHO-JIOTHYECKOTO U KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHUH pacro3HaBaTh
MIPOSIBJICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HalT O
BBLAAIOMIUXCA PE3YJIbTAaTax, MMOJTYUCHHBIX B XOAC Pa3BUTHA MATCMATUKH KAK HAYKH, U 06 ux
aBTOpax.

ConepxarelibHO-MeTonnYecKast THHUS «MHOXKECTBa U JIOTHKA» BKJIFOYAET B CeOs 3JIEMEHTHI TCOPUU
MHOXECTB U MaTeMaTHUYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MTPEICTABICHHSI TPOHU3BIBAIOT
BECh KypC IIKOJILHOW MaTeMaTuKH U MPEIararoT HanboJiee YHUBEPCAIbHBIN S3bIK, 00 TUHSFOIINN
BCC pa3aciibl MATCMAaTUKH U eé HpI/IJ’IO)KeHI/II\/JI, OHHU CBA3BIBAIOT PA3HBIC MATCMATUYCCKUC
AUCHUIUIMHBI U UX NPUIIOKCHUA B CAUHOC LCII0C. HOSTOMY Ba>XHO AaTb BO3MOXXHOCTbH
00ydJaromeMycsi HIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHKH U
HCIIOJIB30BATh €T0 JJIS1 BBIPAKCHUSA CBOUX MEICJIEH. I[pyrI/IM BAKHBIM IIPU3HAKOM MATCMATHKU KaK
HAyKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh 00OCHOBAHUH U CJICIOBAHUE ONPEACIEHHBIM
MpaBHJIaM MOCTPOEHUS J10KA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTUYECKON JIOTUKHU
CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUST O0YYaIOIIUXCsI, TO3BOJISIET KM CTPOUTH CBOH
paccyKIeHUs Ha OCHOBE JIOTHYECKHX TPABWII, POPMUPYET HABBIKM KPUTHUYCCKOTO MBIIIUICHUSI.

B ydeOHOM Kypce «Anredpa v Havyajia MaTeMaTHdeCKOro aHAIM3a MIPUCYTCTBYIOT OCHOBEI
MaTeMaTu4dCcCKOro MOACIUPOBAHHUA, KOTOPLIC IIPHU3BaHbI CHOCO6CTBOB21TI> q)OpMHpOBaHI/IIO HAaBBIKOB
MOCTPOCHUS MOJIENIeH peaIbHBIX CUTYallui, HCCIIEIOBAHUS STUX MOJETICH ¢ TIOMOIIBIO arnapara
aHF€6pI)I U MaTCMAaTUYCCKOTI'0 aHAJIM3a, HHTCPIIPETALIUN ITOJTYUCHHBIX PE3YJILTATOB. Takne 3alaHusA
BIUICTEHBI B KOXK/IBIH M3 pa3ieioB MPOTrPaMMBbI, TOCKOJIbKY BECh MarepHaj y4eOHOro Kypca IIUpPOKO
UCTIOJIB3YETCs ISl PEIICHUS TIPUKIIaTHBIX 3a1a4. [Ipu pemeHnn peaabHbIX TPaKTUYSCKUX 3a/1a4
oOydarolirecs pa3BUBaOT HAOIIOIATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarhCs, HCIONIb30BATh aHAIOTHIO, 00001IaTh U KOHKPETU3UPOBATH MTPOOIIEMY.
JlesiTenbHOCTH O (POPMUPOBAHUIO HABBIKOB PEIICHUs MTPUKIATHBIX 3a7a4 OPraHU3yeTcs B
mpolecce U3yYeHHs BCEX TeM YUeOHOTO Kypca «Anredpa u Hadajla MaTeMaTHIeCKOTO aHaJI3ay.

Ha usydyenue yue6HOTO Kypca «Anredpa v Hayalia MaTeMaTHYE€CKOTO aHaIN3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 yacoB (4 gaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COILEPKAHUE OBYUYEHMUSA
10 KJIACC

Yucna v BoIYMCICHUSA

Panmonanbhblie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOLIEHTHI, OECKOHEUHBIE
nepuoanyeckue apoodu. [Ipumenenre apobeit 1 MPOLIEHTOB AJIsl pelIeHHs MPUKIAAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpAciIed 3HAHUM U peabHOM )KU3HU.

JlelicTBuTenpHbIE Uncia. PaninoHanbHble 1 UppalMoHalIbHBIE Yncia. ApupMeTHIecKue oneparmu ¢
JeWCTBUTENbHBIMU YncIaMi. Moayib JeMCTBUTEIBHOTO YHCHIA U €r0 CBOMCTBA. [IpnbmmkéHHbIe
BBIUYHCIIEHMS], IPaBUIIa OKPYIVIEHMS, TPUKUIKA U OLIEHKA Pe3y/abTaTa BEIUMCICHHUM.

Crenens ¢ nenbM nokaszareneM. bunom Hetorona. Mcnons3oBanue noaxoasuiel (opmsl 3anucu
JNEHCTBUTENBHBIX YUCEN ISl peHIeHHs] MPAKTUYECKUX 3a/1a4 U IPEJCTaBICHUs JaHHbIX.
ApudmeTrueckuii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTRA.

CreneHs ¢ palioHaJIbHBIM IIOKa3aTeeM U €€ CBOMCTBA, CTENEHb C AEMCTBUTEIbHBIM [TOKa3aTeNeM.
Jlorapudwm ymncna. Cpoiicta norapudma. JlecsTuunble U HaTypaJbHbIE JOrapu(pMBbI.



CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHUs1 M HepaBeHCTBA

ToxnecTBa u TOXKIECTBEHHbIE Ipe0oOpa30oBaHMsl. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCUIIbHBIE
YpaBHEHHUs U ypaBHEHUsA-CIEeACTBUS. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS LENBbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.
MHorousieHbl OT OJHOM NepeMeHHOM. JleleHrne MHOTO4JIEHa Ha MHOTO4JIEH ¢ ocTarkoM. Teopema
be3y. Muorousnens ¢ nenbiMu ko3ddurmentamu. Teopema Buera.

ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHU U KOPHH.

WppanmonanbHble ypaBHeHHUs. OCHOBHBIE METO/IBI PELIECHHSI UPPALIMOHAIBHBIX YPABHEHUH.
IToka3arenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PELIEHUSI I0KA3ATEIIbHBIX YPAaBHEHUH.
[TpeoOpa3oBanue BEIpAXKEHUH, COACPKALIIX JTOTApU(PMBI.

Jlorapudgmuueckue ypaBHeHUs1. OCHOBHBIE METO/IBI PEIICHUS JOTapUPMHUUECKUX YPABHEHHA.
OcHoBHbIE TpUrOHOMETpHUecKue Gpopmyssl. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Pemienue TpUroHoMeTpUYECKUX ypaBHEHUH.

Pemenue cucteM MHENHHBIX ypaBHEHUNA. MaTpulia cucTeMbl IMHEHHBIX ypaBHeHUH. OnpenenuTensb
MaTpHIbl 2X2, ero reoOMeTpUUECKUil CMBICT M CBOMCTBA, BHIYMCIIEHUE €T0 3HAUEHHsI, IPUMEHEHHE
OTIpE/IETIUTENIS I PEILICHUS CUCTEMBI JINHEHHBIX YpaBHEHU. Pelenne npukiaaHbIxX 3a1a4 C
ITIOMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH. lccnenoBanne mocTpoeHHOM MOZIENN ¢ TIOMOLIBIO
MAaTpHI U ONPEACIIUTEICH.

[TocTpoeHune mareMarnyeckux MOAEIIEH PeabHOM CUTyallMy C IIOMOLIbIO YPABHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH 1 HEPABEHCTB K PEILICHUIO MaTeMaTUUECKUX 3a1a4 U 3aJa4 13
pa3nuyHbIX 00IacTe HAyKH U PeabHOM JKU3HU.

DYyHKUMH U TPaPUKHU

®OyHK1Ms, criocoosl 3ananus GyHkuuu. Bzaumuo obparnbie Gpynkuun. Komnosumms GyHKumi.
I'paduk ¢pyHkumu. DneMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKIMMA.

Ob6nactb onpeneneHys 1 MHOXecTBO 3HaueHud pyHkiuu. Hynu ¢pynkuuu. [Tpomexytku
3HAKOMOCTOSIHCTBA. YETHBIE U Heu€THbIe pyHKUMU. [lepuonnueckue ¢pynkuu. [IpomexyTku
MOHOTOHHOCTH QyHKUIHU. MakcuMyMbl 1 MUHUMYMBI pyHKIIMU. HanOosnplee 1 HauMeHbllee
3Ha4eHUsI PYHKIIUU Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTuuHas U ApoOHO-THHEHHas QyHKINUU. DIeMEeHTapHOe UCCIIeJOBaHUE U
MIOCTPOEHUE UX TPa(PUKOB.

CrenenHas QyHKIMS ¢ HATYpaJbHBIM U LIEJbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHs N-0i CTeneHu Kak GyHKIIUN 0OpaTHON CTETEHH ¢ HaTypaJIbHbIM MOKa3aTesieM.
[Toka3zarenbHas u orapupmudeckas QyHKIMH, UX CBOMCTBA U rpaduku. Mcnonb3oBanue rpadukos
(GYHKIMM U1 peieHns ypaBHEHUH.

Tpuronomerpuueckas OKpYKHOCTb, ONIpe/ieTIeHEe TPUTOHOMETPUUECKUX (QYHKIIMHA YHCIOBOTO
apryMeHTa.

@OyHKIIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBeHusX. [ papuku peanbHbIX
3aBUCUMOCTEMN.

Havana mareMaTn4eckoro aHa/jm3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOCTeI0BaTeIbHOCTEH. MeTol MaTeMaTHueCcKon
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHbIE MOCIEI0BaTeIbHOCTH. VICTOPUS BOSHUKHOBEHHMS
MaTeMaTH4eCKOro aHajin3a Kak aHajan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas U reomeTpudeckas nporpeccuu. beckonedHo yobiBaroiias reoMmeTpuyecKkas
nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOIICH reOMETPpUUECKON Tporpeccuu. JINHeHHBIN 1



AKCHOHEHIMAJIBbHBIN pocT. Yucio e. Dopmyna ClI0KHBIX MPOIEHTOB. Mcnonb30BaHNEe MPOrpeccruu
JUI PELLIEHUs PeaIbHBIX 3aJa4 MPUKJIAJHOIO XapaKTepa.

HenpepoiBable QyHKIMH 1 UX CBOHCTBA. ToukH pa3pbiBa. ACUMIITOTHI TPAQHUKOB (PYHKITHIA.
CpoiicTBa (yHKIMI HEPEPHIBHBIX HA OTpe3Ke. MeTo MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB.
[TpumeHeHre CBOWCTB HEMIPEPBHIBHBIX (DYHKIUH I pEeLICHUs 3a/ad.

IlepBas u Bropas npousBojHble GyHKIUU. OnpenencHue, reOMeTpUYeCKUi U GU3NUECKUN CMBICIT
IIPOM3BOJHOM. YpaBHEHUE KacaTeabHON K TpapuKy QyHKIUH.

ITpou3zBoaHbIe 3neMeHTapHbIX QyHKIMHA. [Ipon3BonHas CyMMBbI, IPOU3BEAECHUS, YACTHOTO U
KOMIO3ULIUU (QYHKIHH.

MHoxecTBa H JIOTHKA

MHoxecTBO, onepaiy Hajl MHOXKECTBAMHU U UX CBOMCTBa. [uarpammsl Ditnepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIlllapaTa JJIs ONIMCAaHUs PEaIbHbIX IIPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33]a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTH4eCcKOro 00beKTa, CIeICTBUE, JOKA3aTeIbCTBO,
PaBHOCHWJIBHBIE YPABHEHMSL.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbhble u nenslie uncia. [Ipumenenre npu3HakoB JEIUMOCTH 1EJIbIX YU CEN, HAanOOIbIINMA
obmmit nenurens (nanee — HO/l) n nanmensiee obmee kparnoe (ganee — HOK), ocraTkoB mo
MO0, alroput™Ma EBkimnaa i peleHus 3a1ad B LEIbIX Yuciax.

KomruiekcHble uncna. Anredpandeckas 1 TpPUroHOMeTpUdecKast (OpMbI 3aIIMCH KOMITJIEKCHOTO
yucaa. ApupMeTHueckre onepanuy ¢ KOMIUIEKCHBIME yrciamMu. H300paxkeHne KOMIUIEKCHBIX
qucell Ha KOOpAUHATHOM 1ockocTH. Popmyna Myaspa. KopHu n-oii CTENEHH U3 KOMILIEKCHOTO
yucia. [[puMeHeHne KOMIIEKCHBIX YMCeN Ul peleHus (PU3NYeCKUX U FeOMEeTPHUUECKUX 3a/1au.
YpaBHEeHUs1 M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHH U HEpaBeHCTB. PaBHOCHIIbHBIE CCTEMBI M CUCTEMBI-
cleCcTBHs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TIOMOILbIO TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenue TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHUS TOKA3aTENIbHBIX U JTOrapu(PpMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHNS] UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS CUCTEM M COBOKYITHOCTEM palliOHAIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNIbHbIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPAMETPAMM.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/]1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HAyKu M peajabHON KU3HU, UHTEPIPETALUs OJYyYEHHBIX pPe3yIbTaToOB.
DYyHKUMH U TPAaPUKHU

I'paduk xomno3unuu GyHkiuid. [eomerpuueckue o6pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAUHATHOMU IJIOCKOCTH.

Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpauKH.

I'padpuueckue MeTo/bl pelieHusl ypaBHEHUH 1 HepaBeHCTB. [ paduueckrie MeTObI peleHus 3a1ay C
rapamMeTpamu.

Hcnonb3oBanue rpadukoB PyHKINI I UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOPHIE
BO3HUKAIOT MIPU PEIICHUH 3a]1a4 U3 APYTrUX yueOHBIX MPEAMETOB U peaibHON KU3HU.



Hayana MareMaTH4eCcKoOro aHajmus3a

[TpumeHeHre TPOU3BOAHOM K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.
HaxoxxneHnne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUH HEelIPePhIBHOM (DYHKITUM Ha OTPE3KeE.
IIpuMeHeHne NPON3BOAHON JUIsl HAXOKIEHUS HAaWIy4dlIero peIeHns B IPUKIIAIHBIX 3aJa4ax, Ul
OIIpeIeIICHHS] CKOPOCTH M YCKOPEHUS Mpoliecca, 3aJaHHOTO (popMyInoit uiu rpadukom.
IlepBooOpa3Has, 0CHOBHOE CBOICTBO 1epBooOpa3HbIX. [lepBooOpa3Hble aneMeHTapHbIX (QYHKIUH.
ITpaBuia HaxoXkA€HUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpryecknii cMbICI MHTErpaia. BeraucieHne onpenenéHHoro NHTerpana o
dhopmyne Herotona-Jleitoamua.

[Tpumenenne uHTErpaa A1 HAXOXKICHHS TUIOIIAACH TUIOCKUX QUTYp U 00BEMOB T€OMETPUUYECKUX
Tell.

[Tpumeps! pemeHnit qudQepeHnaIbHbIX YpaBHEHUNA. MaTeMaTnyeckoe MOISITMPOBAaHUE PeabHBIX
MIPOLIECCOB C MOMOIIBIO AP PEPEHIINATHHBIX YPaBHEHUH.

IJNTAHUPYEMBIE PE3VJIETATBI OCBOEHUSA YVUHEBHOI'O KYPCA «AJIT'EBPA 11 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakaaHCcKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON TTO3UIIMH 00yJaIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OOIIeCTBa, MPEICTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMUS
Pa3IMYHBIX CTPYKTYP, SBJICHUHN, MPOIETyp TPakIaHCKOTo 001IecTBa (BEIOOPHI, OMPOCHI U IPYToe),
yYMEHHE B3alMO/ICHCTBOBATh C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX PYHKLUHUAMU U
Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTbh POCCUICKOMN Tpak1TaHCKOW MACHTUYHOCTH, YBAKEHHS K IPOILIOMY U
HACTOAILEMY POCCHUMCKON MaTeMaTUKH, [IEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCUHUCKUX
MAaTE€MaTHKOB U POCCUMCKOM MAaTeMaTH4e€CKOM IIKOJIbI, UCITOJIb30BAHUE ITUX TOCTHKEHUN B IPYTHUX
HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoa, COPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO MOBENECHUS, CBI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN HAayKU
U IESITeTbHOCTHIO YIEHOTO, 0CO3HAHUE JINYHOTO BKIIAJa B MOCTPOEHUE YCTOMUNBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUS:

3CTETHUYECKOE OTHOILLICHUE K MUPY, BKJIFOYAS] ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJ1a4, PEIICHUH, PACCYKIECHUH, BOCIPUUMYHBOCTh K MATEMAaTHIECKUM aCIIeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3HYecKOro BOCIUTAHMA:

c(hOpMUPOBAHHOCTH YMEHUS MPUMEHSATH MaTeMaTHUECKIE 3HAHUS B MHTEPECax 3JJ0POBOTO U
Oe3omacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (3I0pPOBOE MTUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, perylsapHas GU3ndecKasi akTUBHOCTH), (PU3HUecKoe
COBEPIIEHCTBOBAHUE MPHU 3aHATHUSIX CIOPTUBHO-03J0OPOBUTEIBHOM JAEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNY, OCO3HAHUE IIEHHOCTH TPYIOJIOOHS, HHTEPEC K pa3IMIHbIM chepam
po¢eCCHOHATBHON IeITeTbHOCTH, CBI3aHHBIM C MaTEMATHUKOW U €€ MIPUIIOKESHUSIMU, YMEHHE



COBEpIIIaTh OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu u peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE
IUTaHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTEeMAaTHYECKOMY 00pa30BaHUIO U caMO00Opa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHUYECKUX 3a1a4
MaTeMaTH4eCKOW HaIPaBICHHOCTH;

7) 3K0JI0rM4eCKOro BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYIBTYphl, TOHUMAHUE BIUSHUS COLUATBHO-9KOHOMHYECKHUX
MIPOLIECCOB Ha COCTOSIHUE IPUPOTHON U COLMATIBHON Cpelibl, 0CO3HAHKE TI00AIILHOTO XapaKTepa
HKOJIOTHYECKHUX MPOOJieM, OpUEHTAIIMSI Ha TPUMEHEHNE MaTeMaTHueCKUX 3HaHUM IS peleHus
3a/1ad B 00JIaCTH OKpPY’Kalollel cpebl, MIIaHUPOBAHUE TOCTYIKOB U OLIEHKHU UX BO3MOXKHBIX
MOCJIEACTBUI JUIsl OKPYKAOLIEN CPELBI;

8) HeHHOCTH HAYYHOT'O MIO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIIECTBEHHON MPAKTUKH, TOHUMAHUE MaTeMaTHIEeCKON HAyKH KakK cepbl 4eJI0BEYECCKOU
NeSITeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIS PA3BUTHUS IUBUIIH3AIIH, OBJIAICHUE SI3BIKOM
MaTeMaTHUK{ U MaTeMaTHu4eCKO KyIbTypOl Kak CpeICTBOM MO3HAHUSI MUPa, TOTOBHOCTh
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEN0BATEIbCKYIO I€ATEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaresibHbIe YHHBepCcaAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble Jornueckue eiicTBuA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKU MAaTEMAaTUYECKUX OObEKTOB, MOHSATHUH,
OTHOIIICHUHN MEXy MOHATUAMU, POPMYITUPOBATH OMPEICICHUS MOHATHI, YCTaHABITUBATh
CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINN, OCHOBAHHUS JIJIs1 00OOIIEHUS U CPABHEHUS, KpUTEPUU
MIPOBOJUMOTO aHAIN3a;

BOCIIPUHUMATh, POPMYITHUPOBATH M MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTeIbHBIC, EAUHUYHBIC, YACTHBIC U 00IIIHe, YCIOBHEIE;

BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpeUnsl B pakTax, JTaHHBIX,
HaOJIONIEHUAX U YTBEPKIACHUSX, MPeJyIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTENbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSIMBIE U OT
MIPOTUBHOTO), BEICTpaNBaTh apryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHust yueOHo# 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOAAIIUI C YIETOM CaMOCTOSATENBHO BbI/IEJICHHBIX KPUTEPHEB).

Ba3zoBble ucciienoBarebckue AelicTBU:

MCIIONF30BaTh BOMPOCHI KaK UCCIEA0BAaTEIbCKUI HHCTPYMEHT MO3HaHUs, ()OPMYITUPOBATH BOTIPOCHI,
(buKcHpYIOIIe MPOTUBOPEUHE, TPOOJIEMY, YCTaHABIUBATh HUCKOMOE U IaHHOE, PopMHUpOBATh
TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSATENBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEJOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEN MareMaTHuecKoro 00beKTa, SIBICHHUS, IPOLECCa, BHIBICHUIO 3aBUCUMOCTEN MEXKIY
00beKTaMHU, SBJICHUSIMH, IIPOLIECCAMH;



CaMOCTOSITENILHO (POPMYIIUPOBATH 0O0OOIIEHHS U BBIBOBI IO PE3ybTaTaM MPOBEIEHHOTO
HaOIIO/ICHNS, KCCIIeIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJOB U
000011eHMIT;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAKIKE BBIIIBUTATh MIPEIIOJIOKEHUS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanueii:

BBISBJITH Ie(OULNTHI HH(OPMAIUH, TAHHBIX, HEOOXOIMMBIX JJI1 OTBETA Ha BOIPOC U Ui PeIleHUs
3a/1auu;

BbIOMpaTh HH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIM3UPOBATH, CHCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH MH(OPMALINIO PA3IMYHBIX BUAOB U (POPM MpeacTaBICHUS;

CTPYKTYpUPOBaTh HHPOPMAIIHIO, TPEACTABIATH €€ B pa3IMyHbIX (hopMax, HIUTIOCTPUPOBATH
rpaduuecKy;

OLIEHUBATh HAJIEKHOCTDh WH(POPMALIUH 110 CAMOCTOSTEIHLHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMyHuKaTHBHBIE YHUBEpPCaJIbHbIe y4eOHbIEC 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATh CY>KJCHHSI B COOTBETCTBUU C YCIOBUSMH U LIEJISIMHU OOIIEHUS,
SICHO, TOYHO, 'PaMOTHO BbIPpAXXaTb CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, JaBaTb
IMOACHCHMA 110 X0y PCIICHHUA 3aJa41, KOMMCHTHPOBATH HOJIy‘IGHHI)IfI pE3YyJIbTAaT,

B X0JIe 00CYX/IEHUS 33a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBbI, IPOOIEMBI, perraeMon
3aaa4u, BbICKA3bIBATb UJICH, HALICJICHHBIC HAa ITOUCK PCHICHUA, COIIOCTABJIATL CBOU CYKIACHUA C
CY)XJICHUSIMU APYIMX YYaCTHUKOB JMajora, oOHapykKMBaTh pa3jiMyue U CXOACTBO MO3ULMMH, B
KOppeKTHO! (opme (HOopMyIIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

IPEICTABIIATh PE3YAbTAThl PELICHUS 3aa41, SKCIIEPUMEHTa, UCCIIEI0BaHUs, IIPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (popMar BBICTYIUIEHUS C YUETOM 33/1a4 IPE3EHTAUN U 0COOEHHOCTEH
ayqUTOPHH.

PeryasiTuBHbIEe yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATH IUIAH, AJITOPUTM pPELICHUS 3a/1au, BBIOUpaTh CIOCO0 pelIeHUs ¢ yYETOM UMEIOIIMXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHThI
peleHuii ¢ y4éToM HOBOM HH(pOopMaLuu.

CaMOKOHTPOJIb, JMOLMOHATbHBIH HHTE/VICKT:

BJIaJICTh HaBBIKAMU TMO3HABATEIbHOM peIeKCUH KaK OCO3HAHUS COBEpPIIaeMbIX AEHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJABTATOB, BIAJAETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yaprara peleHuss MaTeMaTHuecKoi 3a1a4u;

MPeBUJETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPU PELICHUH 331a4H, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJCHHBIX OIMIMOOK, BHISBICHHBIX
TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LeNU U YCIOBUSAM, OOBSICHATh MPUYMHBI JOCTHKEHUS WIH
HEIOCTHXKEHUS PE3YJbTAaTOB JACATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

CoBMmecTHAs 1eATEIBHOCTD:

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON ¥ MHIMBUIyaIbHONU paOOThI MpU pelieHun
yueOHBIX 3aj1a4, IPUHUMATH 1I€JIb COBMECTHOM AESITEIbHOCTH, IIAHUPOBATH OPTraHU3AIUI0



COBMECTHOM palbOTHhI, pacTIpeesITh BUABI PadOT, JOrOBaprUBaThCs, 00CYKAATh MPOLECC U PE3ybTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOICH;

Y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYKAeHUS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBITOJIHATH CBOIO YacCTh PabOThI U KOOPAMHUPOBATH CBOU JACUCTBHS C APYTHUMHU WICHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMIA MPOIYKT IO KPUTEPHSIM,
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kiacce oOydaronuiics HOTYUUT CIEAYIOMINE TPEAMETHBIC Pe3yIbTaThl 110
OT/AETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Airedpa 1 Hayasla MaTeMaTHIeCcKOro
aHaIu3ay»:

Yucna v BbIYMCTICHUSA:

CBOOO/IHO ONIEpUPOBATh MOHATHAMMU: PALIMOHATIBHOE YUCII0, OECKOHEUHAsl IepUoANYEeCKast 1poOb,
IIPOLIEHTBI, UPPALIMOHATIBHOE YK CIIO, MHOXKECTBA PALIMOHAJIBHBIX U ACUCTBUTEIbHBIX YUCEN, MOLYIIb
JEHCTBUTEIBHOIO YUCIIA;

IPUMEHATH JPOOU M MPOLEHTHI JUIsl peICHHsI MPUKIIAJAHBIX 33124 U3 PA3JIMUHBIX OTpaciell 3HaHUH
U pealIbHOM JKU3HH;

HPUMEHSTH NPUOIMKEHHBIE BBIUUCIICHMS, IPAaBUIJIa OKPYIVIEHUS, IPUKUAKY U OLIEHKY pe3yJibTara
BBIYHCIICHHUI;

CBOOOIHO ONIepUpPOBATh OHSATHEM: CTETIEHB C LIEJIBIM ITOKa3aTeIeM, UCIIOIb30BaTh TOAXOISIIYIO
¢bopmy 3anucu AEHCTBUTEIbHBIX YUCEIN IS PELICHUs IPAKTUUECKUX 3a/1au U MTPeICTaBICHUS
JaHHBIX;

CBOOO/IHO ONIEpUPOBATh NOHATHEM: apU(PMETHUECKUI KOPEHb HaTypallbHOW CTENEHH;

CBOOO/IHO ONIEpUPOBATh MOHATHEM: CTETIEHb C pallMOHAILHBIM IIOKa3aTeleM;

CBOOO/IHO ONepUpPOBaTh MOHATHAMM: JOrapudM ymcia, JeCITUYHbIE U HAaTypallbHbIE JTOTapu(pMBbI;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOTO apryMEHTa;
OTIepUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTaHI'€HC YMCIIOBOTO apryMEHTa.
YpaBHeHUSs1 M HepaBeHCTBA:

CBOOOJTHO ONEPUPOBATH OHATUAMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U ypaBHEHUSA-CIIECACTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHSATH Pa3IMYHbIE METObI PEIIEHUS PAllMOHAIBHBIX U JPOOHO-pallMOHATIbHBIX YPaBHEHUH,
IIPUMEHSTh METOJ UHTEPBAJIOB JIsl PELLIEHUS HEPABEHCTB;

CBOOO/IHO ONepUPOBaTh MOHATUSAMH: MHOTOYJIEH OT OJHOM NMepeMEeHHON, MHOTOWIEH C LEJIbIMU
k03 purrieHTaMy, KOPHU MHOTOUIEHA, IPUMEHSTH JIeJIEeHHE MHOTO4JIeHa HA MHOTOUIEH C
ocTarkoM, Teopemy besy u teopemy Buera nis pemenus 3anaq;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHHM, MaTpuLia, ONPeIeIUTENh
MaTpHUIbI 2 X 2 U €ro TEOMETPUUYECKUN CMBICI, UCIIOIB30BaTh CBOMCTBA ONPEAETUTEN 2 X 2 s
BBIUHCIIEHUS €T0 3HAYECHUS, IPUMEHSTH ONPEACIIUTENHN Ul PEIIEHUS CUCTEMBI JIMHEHHBIX
YPaBHEHUH, MOAEINPOBATh peaabHbIE CUTYaIIMH C TOMOIIbIO CUCTEMBI JINHENHBIX YPAaBHEHU,
HCCIJIE0BATh IOCTPOEHHBIE MOAEIH C IIOMOILIBI0 MaTPUIl M ONIPEIEIUTENEH, NHTEPIIPETUPOBATD
MIOJIy4YEHHBIH PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMH U1 TPe0Opa30BaHus BhIPAKEHMUI;

BBITNIOJHATH MPe0o0pa30BaHMsI YUCIOBBIX BBIPAXKEHUH, COAEPKAIINUX CTETIEHU C PallMOHAILHBIM
IOKa3areseM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(PMOB Uil MPeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAKEHUH;



CBOOO/IHO OIIEpUPOBATh MOHATUSAMU: HPpALMOHANIbHBIE, I0KA3aTeIbHbIC U JIOTapu(pMUUECKUe
YpaBHEHHUsI, HAXOAUTH MX PEIICHUS C TOMOILBIO0 PABHOCHIIBHBIX MEPEXOI0B WIH OCYIIECTBIIS
IIPOBEPKY KOPHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI ISl TPEOOPa30BaHHS TPUTOHOMETPUIECKHIX
BBIPAKCHMUI;

CBOOO/IHO OIIEpUPOBATh NOHATHEM: TPUTOHOMETPUYECKOE YPABHEHHE, IPUMEHATh HEOOXOIUMbIE
(bopMyIIbl 7151 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHHUIA;

MOJIEJTUPOBATh peajlbHbIE CUTYallUU Ha A3BIKE allreOphl, COCTABIIATh BEIPAXKEHUS, YpaBHEHHUS,
HEpaBEHCTBA 110 YCJIOBUIO 33J]a4M, UCCIIEI0BAaTh IIOCTPOSHHbBIE MOJIENIN C UCIIOJIb30BAHUEM allapara
anreOpsl.

DyHKIUH U TPagUKH:

CBOOOTHO ONIEPUPOBATH MOHATUAMHU: (DYHKITHS, CIOCOOBI 3a1aHus (PYHKITUH, B3aUMHO 0OpaTHbBIE
byHKIMH, KOMIIO3UIUS QYHKUIUH, rpaduK (YHKINH, BBITOIHATE 3JI€MEHTapHbIe IPEe0Opa30BaHMs
rpadukoB GYHKIIHIA,

CBOOO/IHO ONIEpUPOBATh MOHATHAMM: 00JIaCTh ONPEAETICHNUS U MHOKECTBO 3HAUCHUN (YHKIIUU, HYIIN
(bYHKLUY, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOO/IHO OIIEpUPOBATh MOHATHAMM: YETHBIE U HEUETHBIC (PYHKIMH, HEPUOANYECKUE (DYHKIIUH,
MIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI 1 MUHUMYMBI (DyHKIIMH, HAUOOIbIIEE U
HaMMEHbIIee 3HaUeHHe (PYHKIIUU Ha TPOMEKYTKE;

CBOOO/IHO ONepUpPOBaTh MOHATHAMHE: CTETICHHAS (QYHKIHMS ¢ HATypaJIbHBIM U IIEJIBIM ITOKa3aTelIeM,
rpaduK CTeeHHON (QYHKIIUH C HATYpaJbHBIM M LIEJIBIM ITOKa3areaeM, Tpag K KOpHsS N-0il cTereHn
Kak (DyHKLIMU OOpaTHOM CTENEHU C HaTypalbHbIM [10Ka3aTeIeM;

OIIEpUPOBATh MOHATUAMU: JIMHEHHas1, KBaipaTU4Has U JPOOHO-TUHEHHAs (PYHKIMH, BBITOIHAT
3NIEMEHTApPHOE UCCIIE0BAaHUE U IOCTPOEHHUE UX IPaUKOB;

CBOOO/IHO ONepUpOBaTh MOHATUAMM: MTOKa3aTenbHas U Jorapupmudeckas GyHKIUU, UX CBOICTBA U
rpaduKy, UCIOIb30BaTh UX IPaUKHU AJIs peIIeHUs] ypaBHEHHI;

CBOOO/IHO ONIepUpPOBaTh MOHSATHSIMH: TPUTOHOMETPUIECKAS OKPYKHOCTh, ONIPEICTICHHIE
TPUTOHOMETPHUUYECKUX (DYHKIIMI YUCIIOBOTO apTyMEHTA;

WCTIOJIB30BaTh TpaduKu PYHKIIHHA I MCCITIEIOBAHMUS TIPOIIECCOB U 3aBUCUMOCTEH MPH pEeIICHUH
3a7a4 U3 IPYrux ydeOHBIX TMPEIMETOB U PEaIbHOM KHU3HH, BEIpaKaTh (POpMyITaMu 3aBUCHMOCTH
MEX]y BETUYMHAMU;

Hauvasa maTreMaTH4eCcKOro aHaJmM3a:

CBOOO/IHO ONIepUpPOBaTh MOHATHAMM: apu(MeTHUecKas 1 reoMeTpruecKkas mporpeccus, 0eCKOHEUHO
yOBbIBarolIas reoMeTpruecKas Mporpeccus, TMHEHHbIM 1 3KCIIOHEHIIMANIBHBIN pocT, (opmyrna
CIIOKHBIX MTPOIIEHTOB, UMEThH MPEJCTABICHNE O KOHCTAHTE;

MCTIOJIB30BaTh MPOTPECCHUU ISl PEIICHUS peabHBIX 33/1a9 PUKIIAJHOTO XapaKTepa;

CBOOOIHO ONIEpUPOBATh OHSATHSIMH: MTOCIIEIOBATEIIEHOCTD, CIIOCOOBI 3aTaHMs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC TI0CIIEIOBATEILHOCTH, IIOHUMATh OCHOBEI
3apOXKJICHHS] MAaTEMaTUYECKOTO aHaJIM3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO ONepUpPOBATh MOHATHAMM: HEMPEPbIBHbIE (PYHKIMH, TOUKH pa3pbiBa rpaduka GyHKIHNH,
aCUMIITOTHI Tpaduka GpyHKIMH;

CBOOO/IHO ONepupoBaTh MOHATHEM: (DYHKIIMS, HETIPEphIBHAS Ha OTPE3Ke, IPUMEHSTh CBOMCTBA
HETPEPBIBHBIX (DYHKIMI /IS pEIIeHUs 3a/1a4;

CBOOOIHO ONIepUpOBaTh MOHSATHSIMH: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKITUH, KacaTelbHas K

rpaduKy QyHKINH;



BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHMS], YACTHOIO U KOMIIO3MLIUY JIBYX (DYHKIIMI, 3HATh
MIPOU3BOHBIC STIEMEHTAPHBIX (DYHKIIHIA;

MCIOJIb30BaTh TEOMETPHUECKUIN M (PU3UUECKUI CMBICI TPOU3BOIHON ISl PEIICHUS 3a/1a4.
MHoxecTBa U JIOTHKA:

CBOOOIHO ONIEpUPOBATh MOHATHIMH: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar JUisl OMCAaHUs PEaJbHBIX IPOLIECCOB U
SIBJICHUH, IPU PEIIEHUH 3a]a4 U3 JIPYTUX y4EOHBIX MPEIMETOB;

CBOOO/IHO OIIEpUPOBATh MOHATHAMMU: ONpE/IEIeHUE, TEOPEMa, YPaBHEHUE-CIIEICTBUE, CBOUCTBO
MareMaTu4eckoro 00beKTa, 10Ka3areabCTBO, PABHOCUIIbHbBIE YPAaBHEHUS U HEPABEHCTBA.

K konmy o0yuenus B 11 kjacce 00yJaromuiics MOMyYuT CIEAYIOUINE TPEIMETHBIEC PE3YIbTATHI 110
OT/AETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Airedpa 1 Hayasla MaTeMaTHIeCKOro
aHaJIU3a»:

Yuciia 1 BbIYHCICHUSA:

CBOOO/IHO OIIEpUPOBATh MOHATHAMM: HATypaJIbHOE U 1I€J10€ YUCII0, MHOYKECTBA HAaTypaJIbHBIX U
LeJIBIX YMCeJl, UCITI0JIb30BaTh NMpU3HaKku aeauMoct neinsix yuces, HOJ u HOK narypanbHbIX
qucen Ui peleHns 3aad, IpUMEHATh anroput™ EBkina;

CBOOOIHO ONepUpOBaTh MOHSATHEM OCTATKa 110 MOJYJIIO, 3alIMChIBATh HATypaIbHbIC YHCIIa B
Pa3IMYHbIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONIepUPOBATh MOHATHSIMH: KOMIUIEKCHOE YHCIIO M MHOYKECTBO KOMITJICKCHBIX YHCEII,
MIPEJICTABIISITh KOMIUIEKCHBIE YKCIIa B aJIreOpaniyecKoil U1 TPUTOHOMETPUUYECKOH (popMe, BBIOIHSTD
apupMeTHYeCKue onepau ¢ HUIMU U U300pakaTh Ha KOOPAWHATHOM MJIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOO/IHO ONIEpUPOBaTh MOHATHAMM: HPpaALMOHANIbHBIE, I0Ka3aTeIbHbIC U JIoTapu(pMuyecKue
HEPABEHCTBA, HAXOAUTH UX PELICHMSI C TOMOIIbIO PABHOCWIIBHBIX I1EPEXOOB;

OCYILECTBIIATH OTOOP KOPHEW MPU PELIEHNH TPUTOHOMETPHUECKOTO YPaBHEHUS;

CBOOOJTHO ONEPUPOBATH IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITH HEOOXOIUMBbIE
(bopMyIbl AJ1sl peLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PELIEHUSI CUCTEMbI U COBOKYITHOCTEH
palMoHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENBHBIX U JIOTapu(PpMUUECKUX YPAaBHEHUN U HEPABEHCTB;
pelars paluoHaIbHbIC, UppallMOHATIbHBIE, TOKa3aTeNlbHbIe, JJorapumMudeckue u
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COIEPIKALME MOAYIN U TApaMETPHI;
IPUMEHSATH rpauueckre METO/IbI IS PEIIeHUs] YpPaBHEHUH 1 HEPaBEHCTB, a TAKXKE 3a/1au C
napaMerpamu;

MOJIEIUPOBATh PEAJIbHBIE CUTYAllUU Ha SI3bIKE ajareOpbl, COCTABISITh BHIPAKEHUS, YPABHEHMUSI,
HEPaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 3a/1auH, UCCIIE0BaTh MOCTPOECHHBIE MOJIEIH C
MCIOJIb30BaHUEM allliapara anreoppl, MHTEPIPETUPOBATD MOJyUYEHHBINA PEe3yIIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH TPAPUKH KOMITO3UIIMU (PYHKIIUI ¢ TOMOIIBIO 3JIEMEHTApHOTO MCCIIeI0OBAHUS U CBOMCTB
KOMIIO3MIINU JIBYX (DYHKIIHIA;

CTPOUTH TeoMeTpruYeckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAWHATHOM MIIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATUAMU: IPaUKN TPUTOHOMETPUUECKUX (QYHKIIHIA;

MPUMEHSTh (PYHKIIUU 7151 MOAETUPOBAHUS U HCCIIEI0BAaHUS peabHbIX MPOIIECCOB.

Hauana maremaTnuyeckoro aHajamsa:

MCIOJIb30BaTh MPOU3BOAHYIO LIS NCCIETOBaHMS (PYHKLIUHM HA MOHOTOHHOCTb U SKCTPEMYMBI;



HAXOAWTh HAHOOJIbIIICE ¥ HAMMEHBIIIeE 3HAYCHHS (DYHKIIMU HETIPEPBIBHOM Ha OTPE3KE;
MCIIOJIb30BaTh MIPOU3BOIHYIO JIJISl HAXOXKACHUS HAMIYYIIIETO PEIICHHS B IPUKIIAJIHBIX, B TOM YHCIIC
COLIMATTbHO-9KOHOMHYECKHX, 3a7a49ax, JJIsl ONMPEICICHHs CKOPOCTH M YCKOPESHHSI IpoIiecca,
3a1laHHOTO (POPMYIION MK TpaUKOM;

CBOOOJIHO ONIEPUPOBATh MOHATHIMHE: IEPBOOOPA3Has, ONPEACAEHHBIN HHTETPasl, HAXOAUTh
NEepPBOOOPA3HBIC IIEMEHTAPHBIX (DYHKIIUH M BBIYUCIIATH HHTETpall 1o hopmyne HproToHa-
JlelOnuma;

HAXOIMTh TUIOMIA/IN TUIOCKUX (QUTYP ¥ 0OBEMBI TEJ C IOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHUE O MATEMAaTHYECKOM MOJICITMPOBAHUN HA IPUMEPE COCTABICHUS

g depeHIINaTbHBIX YPAaBHEHHUI,

peliarh NPUKIAJIHbIC 33]]a491, B TOM YKCJIC COIMAIbHO-IKOHOMHUYECKOTO 1 (PU3UYECKOTO XapaKTepa,
CpeICTBAaMH MaTeMAaTHIECKOTO aHAIIH3A.

TEMATHUYECKOE IIJIAHUPOBAHUE

10 KJIACC
KonnuectBo yacos DNeKTpOHHbIE
Ne |HanmenoBaHue paszienoB U TEM (unpoBeie)
Kontponsneie | [IpakTnueckue
/1 MIPOTpaMMBI Bcero o0OpasoBarebHbIC

paboThI paboThI
pecypcsl

MHOXK€ECTBO IEHCTBUTEIBHBIX
gucesl. MHOTO4JICHBI.

1 |PaunonanbHbIE ypaBHEHUS U 24 1
HepaBeHCTBA. CHUCTEMBI
NMIMHENHBIX YPABHEHUN

OYHKIMY U TPpadUKH.

2  Crenennas GyHKIHUS C [ETBIM 12 1
MoKa3aresemMm
Apudmernueckuil KOpeHb nN-oi

3 |crenenu. UpparmoHaisHbIe 15 1
YpaBHEHUS

4 [Toxa3arenbHast (GyHKIIHS. 10 1
[Toka3arenbHble ypaBHEHUS

5 Jlorapupmuueckas GpyHKIUS. 18 1
Jlorapudmuyeckue ypaBHEHHs

5 Tpuronomerpuueckue 29 1
BBIPKEHUS U yPaBHEHUS

7 [TocnenoBaTenbHOCTH 10 1
pOTpecCcun

8 HenpepbiBHBIE QYHKITHH. 20 1
[TpousBonHas

9 [ToBropenue, o0o0IIeHHE, 5 2

cUCTeMAaTH3aIns 3HaHUH

OBILIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 136 10 0




11 KJIACC

KonnuectBo yacos ONEeKTPOHHbBIE
Ne | HaumenoBanue pas3nenoB u (umudposrie)
Kontponenbie | IIpaktuueckue
/1 TEM TPOTPaMMBbI Bcero o0pa3oBaTeIbHBIE
paboThI paboThI
pecypchl
1 HccnenoBanne QyHKIU C 29 1
MOMOIIIBIO TIPOU3BOJHOM
2  [[lepBooGpasHasi U HHTETPAI 12 1
I'paduku
TPUTOHOMETPUYECKUX
3 |pyHKmmii. 14 1
Tpuronomerpudeckue
HEpaBEHCTBA
HppauuoHansHble,
4  [DOKasaTelbHbie 1 24 1
morapuMuUecKue
HEpaBEHCTBA
5 [KomIuiekCHbIC Yncia 10 1
6 |HarypasibHble  LEJIbIE YHCTIa 10 1
CucTembl paluoHaIbHBIX,
7 MPPAlMOHAILHBIX 12 1
MOKa3aTebHBIX U
morapu(MUYECKIX YpaBHEHUH
8 Bamaum ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001ICHHE, 16 2
cucTeMaru3alus 3HaHuH
OBIIEE KOJIMYECTBO YACOB | ;46 10 0
[10 [TPOI'PAMME
MOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC
KonnuectBo yacos DNEeKTpOHHBIE
Ne [Hara uupoBbIe
Tema ypoka KonTponbshsie | [Ipaktuyeckue
/T Bcero M3Y4YeHHUs1 | 00pa3oBaTelbHbIE
paboThI paboTHI
pecypcbl
1 MHOXeCTBO, OIlepaluy HaJ 1
MHOXKECTBaMH M UX CBOWCTBA




Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

J[narpammsbl Ditnepa-Benna

[IpumeHeHne TEOPETHKO-
MHO>XECTBEHHOTO armapara Jjis
peleHus 3aaa4y

PammoHanbpHBEIC YKCIA.
OOBIKHOBCHHBIC U JECATUIHBIC
pOOH, TIPOLICHTHI,
OCCKOHEYHBIC ITIEPUOTUUECKUE
npobu

PanmonasnbHbIe ynCTa.
OOBIKHOBEHHBIC U JICCATHYHBIC
IpOOH, TIPOLICHTHI,
0ECKOHEYHBIEC IEPUOHUECKUE
mpoou

[Ipumenenue apodeit u
MPOLIEHTOB JUIS PEIICHUS
MPUKIAJIHBIX 3a0a4

[Ipumenenue apodeit u
MPOLIEHTOB JUIS PEIICHUS
MPUKIAJIHBIX 3a0a4

JlericTBUTENIbHBIE YHCIIA.
PammmoHaabHBIC U
MppaLMOHAIBHBIE YHCIIA

ApudmeTrueckre onepannu ¢
NENCTBUTEIBHBIMY YU CIIaMU

10

Monynb 1eMCTBUTENBHOTO
dHCciIa U €r0 CBOMCTBA

11

[TpubnukEHHBIE BEIYMCICHUS,
[paBUjIa OKPYIVIEHUS, IPUKUIKA
M OLICHKA pe3yabTrara
BBIYMCIICHUI

12

OCHOBHBIE METO/IbI PEIICHHUS
LETBIX U APOOHO-
palnroHaIbHBIX YPAaBHEHUH U
HEPAaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS
LETBIX U APOOHO-
palnroHaIbHBIX YPAaBHEHUH U
HEPAaBEHCTB

14

OCHOBHLIC METOObI peHIeHI/Iﬂ
LEBIX U APOOHO-
palMOHAIBHBIX YPAaBHEHHUN U




1/

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

HCPaBCHCTB

15

MHOTrO4JIEHBI OT OAHOMN
nepemMeHHoOM. Jlenenue
MHOTO4JIEHA Ha MHOTOUJIEH C
octarkoM. Teopema besy

16

MHOTO4IEHBI ¢ UEIBIMU
ko3 dunuenramu. Teopema
Buera

17

Pentenue cucteM ITHHEMHBIX
YpaBHEHUH

18

Pentenue cucteM THHEMHBIX
YpaBHEHUH

19

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHui. Onpenennurenb
MaTpHLIbl 2X2, ero
FEOMETPUYECKUI CMBICT U
CBOICTBA; BBIYMCIIEHUE €TO0
BHAYEHUS

20

Onpenenurens MaTpULbl 2x2,
€ro TeOMETPUYECKUIA CMBICI U
CBOMCTBA; BEIYUCIIEHUE €TO
BHAYEHHUS

21

[IpuMeHeHue onpenenuTens
JUISL pEILIEHUS] CHCTEMBI
ITMHENHBIX YpaBHECHUN

22

Pemienue nmpukiIaaHbIxX 3a/1a4 ¢
MOMOILBIO CUCTEMBI TMHEHMHBIX
YpaBHEHUH

23

Pemienue nmpukiIaaHbIxX 3a/1a4 ¢
MOMOILBIO CUCTEMBI IMHEHMHBIX
YpaBHEHUH

24

KontponwsHas pabdora:
"PannoHanbHbie ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
IMTUHENHBIX ypaBHEHUN"

25

DyHKIHS, CIOCOObI 3a/1aHUS
¢byukun. Bzaumuo obparHbie
¢dbynkumu. Kommnosumus

byHKIINN

26

Ipadux pynkumn.
JJeMEeHTapHbIE
npeoOpa3oBaHus rpaduKkoB

byHKITII




1/

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

27

OO6nacTb onpeneneHus u
MHOYKECTBO 3HAYECHU I

¢dbyaknuu. Hymu dyHKImn.
[TpoMeKyTKH 3HAK MOCTOSTHCTBA

28

YérHbple 1 HeYETHBIC (DYHKITUU.
[Mepuognueckue GyHKITUH.
[TpomekyTKM MOHOTOHHOCTH

byHKIIH

29

MakcUMyMBbl I MUHHUMYMBI
¢dbyukuun. Haubombiee u
HauMEHbIIIEe 3HAYECHUE
(GYHKIIMU HA IPOMEKYTKE

30

JInneiiHas, kBaapaTU4Has U
npoOHO-IMHEeHHas QYHKINH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPa(hUKOB ATHX

byHKIHHA

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE rPahUKOB ITHX

byHKIINN

33

CTeneHsb ¢ 1LeIbIM MTOKA3aTeIeEM.
burom Herorona

34

CTeneHsb ¢ 1LeIbIM ITOKA3aTeIeEM.
burom Herorona

35

CreneHHast GyHKIHS C
HATypaJIbHBIM U LEIbIM
noka3areneM. E€ cBolicTBa u

rpaduk

36

KonrtponbsHas padora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa U rpaguk"”

37

Apudmernueckuit KOpeHb
HaTypaJIbHOMN CTENIEHU U €T0
CBOICTBA

38

ApudpmeTHuecKkuii KOpeHb
HaTypaJIbHOM CTENEHU U €ro
CBOMCTBA

39

[Tpeobpa3oBaHus YHCTOBBIX
BBIPAYXKEHU, COAEPIKAITUX
CTEIICHU U KOPHU

40

[Mpeobpa3oBaHus YHCTOBBIX
BBIPAYKEHUI, COIEPKAITUX




1/

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

CTCIICHU U KOpHHU

41

[Tpeobpa3oBaHus YHCITOBBIX
BBIPKCHUH, COIEpIKAIIIX
CTEIICHU W KOPHH

42

HppauuroHalbHbIE ypaBHEHMUS.
OCHOBHBIE METONIBI PELICHUS
MPPALMOHAJIBHBIX YPaBHEHUU

43

WppatmoHalibHbIe ypaBHEHHUS.
OCHOBHBIE METOBI PEIICHUS
MppallMOHANILHBIX ypaBHEHUN

44

HppauuroHabHbIE ypAaBHEHMUS.
OCHOBHBIE METO/IBI PELICHUS
MPPALMOHAJIBHBIX YPaBHEHUU

45

PaBHOCHIIBHBIC Iepexoabl B
PELICHNH UppalMOHATbHBIX
YpaBHEHUH

46

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHNU UppalOHaIbHbIX
YpaBHEHUH

47

PaBHOCHIIBHBIC nepexoanl B
pEeLIEHUH UPPALIMOHAIBHBIX
YpaBHEHUH

48

PaBHOCHIIBHBIE ITEPEXOBI B
PELICHNH UppaliOHAIBHBIX
YpaBHEHUN

49

CBoiicTBa 1 rpaduk KOpHS N-0if
CTETEeHU KaK QYHKLIUU
00paTHOM CTENEeHH C
HaTypaJbHBIM MTOKa3aTeIeM

50

CBoiicTBa 1 rpaduk KOpHS N-0if
CTETEeHU KaK QyHKLINU
00paTHOM CTENEeHH C
HaTypaJbHBIM MTOKa3areieM

51

KonTponbHas paboTa:
"CBolicTBa U rpa@uK KOpHS n-
oii crenenu. MppannoHanbHble
ypaBHEeHUs"

52

CreneHp ¢ palMOHAIbHBIM
IMOKa3aTeeM U e€ CBOMCTBaA

53

CreneHp ¢ palMOHAIbHBIM
MOKa3aTeeM U e€ CBOMCTBa

54

CrerneHb ¢ parmoHaIbHBIM




KonunuecTBo yacos DIEKTPOHHBIE
Ne [Hara nudpoBbie
Tema ypoka Kontponbheie | [IpakTuueckue
n/m Bceero M3Y4YCHHUsl | 00pa3oBaTeibHbIC
paboThI paboThI
pecypebl
MokasareyieM 1 e€ CBOMCTBa
55 [MoxazarenbHast QyHKIMS, €€ 1
CBOICTBA U rpauK
Hcnonb3oBanue rpapuka
56 |byHKIMH IS pEIICHUS 1
YpaBHEHUH
Hcnons3oBanue rpaduka
57 |byHKIUM 175 peuieHus 1
YpaBHEHU U
IToka3aresbHble ypaBHEHUS.
58 OcHOBHBIC METO/IBI PEIICHUS 1
MOKa3aTeJIbHbIX YPaBHEHUI
IToka3aresbHble ypaBHEHUS.
59  OcHOBHBIE METOBI PEIICHUS 1
[OKa3aTeJIbHbIX YPaBHEHUI
IToxa3arenbHbIEC ypaBHEHUS.
60 OcHOBHBIC METOMBI PEIICHUS 1
[TOKa3aTeJIbHbIX YPaBHEHUN
KonTponbHas pabota:
61 ['Tloka3sarenpHast QYHKIIHS. 1 1
ITokazarenbHbIE ypaBHEHMS "
62 Jlorapudm uncia. CBoiicTBa 1
norapudma
63 Jlorapudm uncna. Coiicta 1
morapugma
64 Jlorapudm uncna. CoiicTa 1
morapugma
65 JlecsTUYHBIE U HATypaJlbHbIE 1
morapudmbl
66 JlecsTUYHBIE U HATypaJlbHbIE 1
morapudmbl
67 [TpeobpazoBaHue BHIpAKECHUH, 1
COZIEpIKaIIUX JIorapru (MBI
68 [TpeobpazoBaHue BHIpAKECHUH, 1
COZIEpIKaIIUX JIorapru (MBI
69 [TpeobOpazoBaHue BHIpAKCHUH, 1
COZIEpIKaIIUX JIorapru (MBI
70 Jlorapudmuyeckas pyHkuus, e€ 1
CBOICTBa U TpapuK
71 Jlorapudmuyeckas GpyHkuus, eé 1
CBOICTBa U rpapuK
72 Vcnonp3oBaHue rpaduka 1




1/

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

(bYHKIMH [T peIIeHUs
YpaBHEHU U

73

Hcnons3oBanue rpaduka
(byHKIMU 7151 peIeHust
YpaBHEHUH

74

JlorapudmMuyeckre ypaBHEHUS.
OCHOBHBIE METOBI PEIICHUS
nmorapupMuUecKUX ypaBHEHUN

75

Jlorapupmuyeckre ypaBHEHUS.
OCHOBHBIE METO/IBI PELICHUS
norapu(pMUUECKUX ypaBHEHUN

76

JlorapumMuyeckre ypaBHEHUSI.
OCHOBHBIE METOBI PEIICHUS
norapuMuUecKuX ypaBHEHUN

7

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLeHnH JTOTapuPpMHIECKUX
YpaBHEHUH

78

PaBHOCHIIBHBIC Nepexoabl B
pelieHuu JorapupMUIECKuX
YpaBHEHUH

79

KonTponbHas paboTa:
"Jlorapupmuyeckas GyHKIIHS.
Jlorapudmuyeckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHT'€HC YHCIIOBOI'O
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHT'€HC YHCIIOBOT'O
apryMeHTa

82

ApPKCUHYC, apKKOCUHYC U
ApPKTaHT€HC YUCJIOBOTO
apryMeHTa

83

APKCHHYC, apKKOCUHYC H
APKTAaHI'€HC YHCIIOBOIO
aprymeHTa

84

Tpuronomerpudeckas
OKPYKHOCTb, OIIPECIICHUE

TPUTOHOMETPUUYECKUX PYHKIIUN

YHUCJIOBOTO apryMEHTa

85

Tpuronomerpudeckas
OKPYKHOCTb, OIIPEACIICHUE

TPUTOHOMETPUYECKUX PYHKIIUN




KonunuecTBo yacos DIEKTPOHHBIE
Ne [Hara nudpoBbie
Tema ypoka Kontponbheie | [IpakTuueckue
n/m Bceero M3Y4YCHHUsl | 00pa3oBaTeibHbIC
paboThI paboThI
pecypcsl
YHCIIOBOTO apryMeHTa
86 OcHOBHbIE 1
TPUTOHOMETpUYECKUE (HOPMYIIbI
87 OcHOBHbIE 1
TPUTOHOMETPUYECKHE (HOPMYIIBI
88 OcHOBHbIE 1
TPUTOHOMETPUIECKHE (YOPMYITBI
89 OcHOBHbBIE 1
TPUTOHOMETPUIECKHE (YOPMYITBI
[TpeobOpaszoBanue
90 TpPUrOHOMETPUYECKHUX 1
BBIPAKCHUI
[TpeobpazoBanue
91 TPUTrOHOMETPHYECKUX 1
BBIPAKEHUM
[TpeobOpaszoBanue
92 TPUTrOHOMETPUYECKHUX 1
BBIPaKCHUI
[TpeobpazoBanue
93 TPUTOHOMETPHUYECKUX 1
BBIPaKEHUI
94 Pemenue TPUTOHOMETPUYECKHX | ¢
ypaBHEHHI
95 Pemenue TPUTOHOMETPUYECKHX | ¢
ypaBHEHHI
96 Pemenue TPUTOHOMETPUYECKHX | ¢
ypaBHEHHI
97 Pemenue TPUTOHOMETPUYECKHX | ¢
ypaBHEHHI
98 Perierye TPUrOHOMETPHYECKHX | ¢
ypaBHEHUH
99 Periierye TPHrOHOMETPHYECKHX | ¢
ypaBHEHUH
100 Pemrenne TPHTOHOMETPHHECKHX | ¢
ypaBHEHUH
KontponwsHas padora:
"Tpuronomerpudeckue
101 BoIpaskeHus U 1 1
TPUTOHOMETPHUUYCCKUC
ypaBHeHuUs"
102 IMocienoBaTeILHOCTH, CIIOCOODI 1

3aJlaHKs IMOCJIeI0BaTEeIbHOCTEIA.




1/

Tema ypoka

KomnuecTtBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jlara

HU3YUYCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MeTox MaTeMaTUYECKON
WHTYKITAH

103

MOHOTOHHBIE 1 OTPAaHUYCHHBIE
[OCJIEeN0BaTENbHOCTH. cTopus
aHaM3a OECKOHEYHO MaJIbIX

104

ApudmeTrrueckas mporpeccus

105

['eomerprueckas nporpeccus

106

beckoneuHo yOBIBaroIas
reoMeTpHUECKast TPOTrPecCust

107

Cymma O€CKOHEYHO
yOBIBAIOIIEH reOMETPUYECKOM
MPOrpeccuu

108

JIMHelHbIN 1
AKCIIOHEHIMAJIBHBINA POCT.
Yucno e. Dopmyna CI0KHBIX
[MPOLIEHTOB

109

JIMHelHbIN 1
AKCIIOHEHUMAJIBHBINA POCT.
Yucno e. Dopmyna CI0KHBIX
MPOLIEHTOB

110

Hcnonp30BaHKe MPOrpeCCUn
JUTSL peLIeHUsl peaibHBIX 3a/1a4
MPUKIIATHOTO XapakTepa

111

KontponsHas padora:
"ITocie1oBaTeILHOCTH U
nporpeccun”

112

HenpepriBHble QYHKIIMH U UX
CBOMCTBa

113

Touka pa3zpeiBa. ACUMITOTHI
rpadukoB QYHKIMHA

114

CBoiicTBa QyHKIHIT
HETPEPBIBHBIX HA OTPE3Ke

115

CBoiicTBa QyHKIIHIT
HETPEPBIBHBIX HA OTPE3Ke

116

MeToa UHTEPBAJIOB ISl
pEIICHNST HEPABEHCTB

117

Metoa UHTEpPBAIIOB IS
pELIEHNsI HEPABEHCTB

118

Meton UHTEpPBAIIOB IS
pEeLIEHNsI HEPABEHCTB

119

[TpumeHeHne CBOICTB
HEMPEePBIBHBIX PYHKIUN A5




KonunuecTBo yacos DIEKTPOHHBIE
Ne [Hara nudpoBbie
Tema ypoka Kontponbheie | [IpakTuueckue
n/m Bcero u3ydeHus | oOpazoBareibHbIC
paboThI paboThI
pecypcbl
peleHus 3aaaq
[IpuMeHeHHEe CBOMCTB
120 HenpepbIBHBIX (YHKIIUH JITs 1
peleHus 3aaaq
191 IlepBast u BTOpast IPOM3BOIHBIC | ¢
GbyHKIIUN
122 Onpenenenue, reOMprqucmﬁ 1
CMBICIT TIPOU3BOIHOMN
123 Onpenenenue, (1)I/I3I:IquKI/II71 1
CMBICIT TIPOU3BOIHOM
'YpaBHEHHE KacaTeIbHOH K
124 1
rpaduKy GyHKIUN
'YpaBHEHHE KacaTeIbHOH K
125 1
rpaduKy GyHKIUN
126 [Tpon3BoaHBIE FTEMEHTAPHBIX 1
byHKIHIA
197 [Tpon3BoaHBIE FTEMEHTAPHBIX 1
byHKIHA
[Ipou3BonHass CymMBlI,
128 mnpousBeneHus, YaCTHOTO U 1
KOMITO3ULIUU (YHKIIMH
[TpousBogHast CyMMBl,
129 [mpousBeeHuUs, YACTHOTO U 1
KOMIO3ULINU (YHKIIHHA
[Ipon3BonHass CymMBlI,
130 mpousBeneHus, YACTHOTO U 1
KOMITO3ULIUU (QYHKIIMH
131 'I'<0HTp0JILHa${ 1:'>ya60Ta: 1 1
[IpousBonHas
[ToBTOpenue, 06001ICHHE,
132 cucremaru3zaius 3HaHUH: 1
"VYpaBHeHus"
[ToBTOpenue, o600IIECHHE,
133 |cucTemMaru3anus 3HaHWN: 1
"OyHKIMN"
134 HroroBas KOHTpOJBHAs paboTa
135 HUrorosas kouTponbHas pabora | 1 1
136 [ToBTOpeHue, O606IJ_ICHIEC, 1
crCcTeMaTh3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB 136 10 0

I10 ITPOI'’PAMME

11 KJIACC



1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

[TpumeneHnue nporu3BOAHOM
K MCCIICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[TpumeneHnue npou3BOAHOM
K MCCIICIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpuMeHeHne MPON3BOAHON
K UCCIIeIOBaHUIO (DyHKIIHUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBbI

[IpuMeHeHne MPON3BOAHON
K HUCCIIeIOBaHUIO (DyHKIIUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpuMeHeHne MPON3BOAHON
K UCCIIeIOBAaHUIO (DyHKIIUH
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpumeneHne MpoN3BOAHON
K MCCIEeIOBaHUIO (QYHKIIMHA
Ha MOHOTOHHOCTb U
DKCTPEMYMBI

Haxoxnenue HaubobIIero
M HAaUMEHBIIIETO 3HAYCHUS
HenpepbIBHON (YHKIIUH Ha
OTpe3Ke

Haxoxnenue HaubosbIIero
M HAaUMEHBIIIETO 3HAYCHUS
HEenpepbIBHON (QYHKIIUH Ha
OTpe3Ke

Haxoxnenue HaubobIIero
M HAaNMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIIUH Ha
OTpe3Ke

10

Haxoxxaenue HanOOJIbIIIErO
M HAaUMEHBILIEr0O 3HAYEHUS
HenpepbIBHON (DYHKIIMH Ha
OTpE3Ke

11

Haxoxaenue HanOOJILIIIErO
M HaUMEHBIIIETO 3HAYECHUS
HenpepbIBHON (DYHKIIMH Ha




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

OTpe3Ke

12

HaxoxaeHue HaunOoIbIIETo
M HaMEHBIIIErO 3HAYCHUS
HEMpPEepbIBHON (QYHKIIUH HA
OTpe3Ke

13

[TpumeneHnue nporu3BOAHOM
TUTST HAXOXKIEHUS
HAWTYYILEro perieHus B
MPUKJIATHBIX 3a/1a9ax

14

[TpumeneHne MpoU3BOAHON
TUTST HAXOXKIEHUS
HAWTYYILEro perieHus B
MPUKIIATHBIX 3a/1a9ax

15

[Tpumenenne
MPOU3BOIHON IS
ONPEEICHUS] CKOPOCTH U
YCKOpEHHUS Ipoluecca,
3aJlaHHOTO (POPMYIION MK
rpaduxom

16

[IpumeHeHne
MPOU3BOIHON IS
OTIpe/ieNIEHUs] CKOPOCTU U
YCKOpEHHs ITpoLecca,
3aJlaHHOTO (POPMYIION MM
rpaduKomM

17

Kommnoszunus ¢pyHKIMii

18

Komno3zunus ¢pyHKIui

19

Komno3zunus ¢pyHKIui

20

l'eomeTpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21

l'eomeTpuueckue oOpa3sl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KontponwsHas pabdora:
"UccnenoBanue GyHKITHH C
MOMOILBIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MIEpBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKITUH.
[TpaBuna HaXOXKACHUA




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MepBOOOpa3HBIX

25

[lepBooOpazubie
AIIEMEHTAPHBIX (PYHKIUH.
[TpaBuna HaXOXKAECHUA
MepBOOOPa3HBIX

26

HuTterpan. ['eomerpuyeckuii
CMBICJI UHTErpaja

27

Brraucnenue
ONPENCIIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-
JleiOnuIa

28

Brraucnenue
ONPENCIIEHHOTO UHTErpaia
no ¢opmyne HeroToHa-
JleiOnuIa

29

[IpuMeHeHne nHTErpaNa 1uist
HaXOKIEHUS IUI0IaaeH
TUIOCKUX (UTYp

30

[IpuMeHeHune UHTETpaia s
HAaX0XKIEHUS 00BEMOB
FEOMETPUUYECKHUX T

31

[Ipumeps! pereHnit
mddepeHnnaIbHbIX
YpaBHEHUH

32

[TpuMepsl pereHuit
g depeHInaIbHbIX
YpaBHEHUH

33

Maremarnueckoe
MOZEIMUPOBAHUE PEATIBHBIX
[IPOLIECCOB C IIOMOIIIBIO
muddepeHaIbHBIX
YpaBHEHUHI

34

KonrtponbsHas padora:
"ITepBooOpazHas u
nHTErpan”

35

Tpuronomerpuueckue
(GYHKIMH, UX CBONCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GYHKIIMH, UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuueckue




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

Kontponbueie | [IpakTuueckue

paboThI paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

(bYHKIMH, UX CBOWCTBA U
rpaduKu

38

Tpuronomerpuueckne
(GyHKIMH, UX CBOMCTBA U
rpadguku

39

Tpuronomerpudeckne
(GyHKIMH, UX CBOMCTBA U
rpadguku

40

OT100p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

41

Ot60p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHMH C IIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

42

O160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON
OKPY’KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Permenue
TPUTOHOMETPUYECKUX
HEPaBEHCTB

46

Perenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

KonrtponbsHas pabora:
"I'paduxu

TPUTOHOMETPUYECKUX




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

(hYyHKIIHN.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OcHOBHBIC MCTOABI PCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50

OCHOBHBIE MECTOAbI PEIICHHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

51

OCHOBHEBIE MCTOAbI PCHICHUS
MOKAa3aTCJIbHBIX HCPABCHCTB

52

OCHOBHBIE MCTOAbI PCHICHUS
MOKAa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHEBIE METOBI
pelIeHus JIOrapu(pMUICCKH
X HCPaBEHCTB

54

OCHOBHbBIE METO/IbI
pemenus JorapuMUIecKu
X HEPaBEHCTB

55

OCHOBHBIE METOIBI
pelIeHus JIOrapu(pMUICCKH
X HCPaBEHCTB

56

OCHOBHBIC METOBI
peleHust JIorapupMuIecKu
X HEpaBEHCTB

57

OcHOBHbBIC METOABI PCHICHUA
HppalrOHAIIBHBIX
HEPABCHCTB

58

OCHOBHBIE METOBI PEIICHUS
MppalXOHAIIBHBIX
HEpPaBEHCTB

59

OcHOBHbBIC METOAbI PCIICHUA
HppalrOHAIIBHBIX
HCPAaBCHCTB

60

OCHOBHEBIE METOABI PECIICHHUA
HppalrOHAIIBHBIX
HCPABCHCTB

61

[paduueckne MeTomb!
pElIeHHs] UppalliOHATbHBIX
YpaBHEHUH

62

I'padmyeckre METOIBI
pELIeHNS UpPallMOHAIBHBIX
YpaBHEHUN

63

[paduueckue MeTomp!




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI paboThI

[IpakTnueckue

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

peleHus
[MOKa3aTelIbHbIX YPABHEHUU

64

I'paduueckue meToabl
pElICHHs] TOKa3aTebHBIX H
€paBEHCTB

65

I'papuueckue MeTo bl
pemenus JorapuMUIecKH
X YpaBHEHUI

66

I'padmueckre MeTONBI
perieHust JorapuGMUIECKUX
HEPaBEHCTB

67

['paduueckre MeToIbI
peLeHns J0rapuPMHUIECKUX
HEpPaBEHCTB

68

I'paduueckue meToas
pELIECHUS TOKA3aTeJIbHbIX U
nmorapumMuuecKux
YpaBHEHUI

69

I'paduueckue meToms
PCHICHUA TTOKA3aTCIbHBIX U
nmorapuMuuecKux
YpaBHEHUH

70

I'paduueckre MeTO B!
peleHus NoKa3areabHbIX U
morapupmMHIECKUX
HEpaBEHCTB

71

I'paduueckue MeTO B!
peleHus NoKa3areabHbIX U
morapupmMHIECKUX
HEpaBEHCTB

72

KonrtponbsHas padora:
"HppainoHaibHbIE,
MoKa3aTelibHbIE U
morapugpmMuIecKue
HepaBeHCTBA"

73

KomrinekcHbie yncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
dhopmBl 3arucu
KOMITJIEKCHOTO YHCTIa

74

KoMmmiekcHble yncia.
Anrebpandeckast u
TPUTOHOMETPHUYECKAS




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTCJ'II>HI)Ie

pecypcsl

(dhopMmBbl 3arucu
KOMIUIEKCHOTO YnCIIa

75

ApudmeTrueckue onepainuu
C KOMILJIEKCHBIMU YUCJIaMHU

76

Apudmernueckue onepanuu
C KOMIUICKCHBIMU YHCIIaMU

77

N300pakeHrne KOMITJIEKCHBIX
4KCes Ha KOOPJAUHATHOM
MUIOCKOCTH

78

N300paxeHre KOMILTEKCHBIX
YUCEeIl Ha KOOPAMHATHOMN
MJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-
Ol CTEIIEHU U3
KOMIUIEKCHOTO Yucia

80

®opmyna Myaspa. Kopuu n-
OU CTEIIEHHU U3
KOMIUIEKCHOI'O YKCJIa

81

[TpuMeHeHHe KOMIUIEKCHBIX
YHCEIT ISl PELICHUS
(bu3nUecKux u
reOMETPHUCSCKHUX 3a/1a4

82

KontponsHas padora:
"KoMmmiiekcHbie uncia"

83

HarypanbsHble u nensie
qucia

84

HarypanbsHble u nensie
qucia

85

[IpuMeHeHNnE NPU3HAKOB
NENMMOCTH LIEJIBIX YUCET

86

[IprMeHeHHEe NPU3HAKOB
NENMMOCTH LIEJIBIX YUCET

87

[IpuMeHeHne MPU3HAKOB
ITeJIMMOCTH 11EJIBIX
urcen: HOJ nu HOK

88

[IpuMeHeHne MPU3HAKOB
NEJTMMOCTH LIEJIBIX
uncen: HOJ u HOK

89

[IpumeneHne npuU3HAKOB
NEeTUMOCTH LIETIBIX YHCEe:
OCTaTKH 110 MOAYIIIO

90

[IpumeneHne npuU3HAKOB




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

JCIINMOCTH L EJIbIX YHUCCIT:
OCTaTKu 110 MOAYJIIO

91

[IpuMeHeHne MPU3HAKOB
TEIMMOCTH I[CJIBIX YUCEI:
anroput™ EBkiuaa nis
pELIeHUS 3a/1a4 B LIEIbIX
qpciIax

92

KonTponbnas pabora:
"Teopust LenbIx yncen"

93

Cucrema U COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-
CJIE/ICTBUS

94

Cucrema U COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI PELICHUS
CUCTEM U COBOKYITHOCTEH
panMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI PELICHUS
CUCTEM U

COBOKYIIHOCTEW HppanuoHa
IIBHBIX YPaBHEHUHN

97

OCHOBHBIE METO/IBI PELICHUS
CHUCTEM U COBOKYITHOCTEH
[MOKa3aTeIIbHbIX YPAaBHEHUN

98

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
[MOKa3aTeJIbHbIX YPaBHEHUN

99

OCHOBHBIE MCTOABI PCIICHUA
CUCTEM U

COBOKYIHOCTEN Jiorapudmu
YECKUX YPAaBHEHHUU

100

OcCHOBHEBIE METOABI PECIICHHUA
CUCTEM U

COBOKYMHOCTEH Jiorapudmu
YECKUX YPAaBHEHHUU

101

[IpumeHeHne cucrem K
PELICHUI0 MaTEMaTHIECKUX
3a/1a4d ¥ 3a1a4 U3 pa3In4HbIX
obnacTell HayKH U peatbHON
PKWU3HH, HHTEpIIpETALUs




1/

Tema ypoka

KomnuecTtBO 9acos

Bcero

KonTtponbubie

paboThI
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paboThI

Jara

HN3Y4YCHUA

DIIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MOJIYYCHHBIX PE3YIbTaTOB

102

[IpuMeHeHHe cucreM K
PELICHUI0 MaTEMaTUYECKUX
3aJlad ¥ 3a7a4 U3 pazIu4HbIX
o0JacTeil HayKu 1 peabHOM
PKU3HU, UHTEpIIpETaLUs
[MOJIy4EHHBIX PE3YIbTATOB

103

[TpuMeHeHHe HEpaBEHCTB K
PCHICHUTIO MATEMAaTHYCCKHUX
3aj1a4 U 3a/a4 U3 Pa3IHuHbIX
o0nacTeld HayKH U peatbHON
PKU3HH, HHTEPIIPETALIUS
MOJIYYCHHBIX PC3YyJIbTaTOB

104

KontponwsHas padora:
"CucTeMBbl palioOHaIbHBIX,
MppalMOHATBHBIX
MOKa3aTeIbHBIX U
nmorapumMuuecKux
ypaBHEeHUN"

105

ParoHanbHble ypaBHEHUS €
napaMmeTrpamu

106

PamnonanbpHbBIE
HEpPaBEHCTBA C
rmapaMeTpamMu

107

PannonasnbHbIE CHCTEMBI ©
napaMmeTrpamu

108

WppaunoHaibHble YpaBHEH
1, HEPaBEHCTBA C
napameTpamMu

109

WppatmoHalibHbIE CHCTEMBI
C ImapamMeTpaMu

110

[Toka3arenbHble ypaBHEHHUS,
HEpaBEeHCTBa C apaMeTpamMu

111

IToka3aTenbHbIE CUCTEMBI C
napaMmeTrpamu

112

Jlorapudmudeckue ypaBHEH
W, HEPaBEHCTBA C
napameTpamMu

113

JlorapuMuyeckrue CUCTEMbI
C mapameTpaMu

114

Tpuronomerpuueckue
YpaBHEHUS ¢ TapaMeTpaMu
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Tema ypoka

KomnuecTtBO 9acos
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paboThI
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nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

115

Tpuronomerpuueckue
HEpaBEHCTBA C
rnapaMmeTrpamu

116

TpUroHOMETPUYECKHE CUCT
€MBbI C ITapaMeTpaMu

117

[Toctpoenue u
MCCIIEIOBAHNE
MaTeMaTU4EeCKUX MOJEeIeH
pEaNbHBIX CUTYALU C
MOMOIIbIO YPAaBHEHUN €
rapameTpamu

118

ITocTtpoenue u
MCCIIEIOBAaHNE
MaTeMaTU4YEeCKUX MOJEIeH
pEaNbHBIX CUTYALU C
MOMOILIBI0 CHCTEM
YPaBHEHUH C IapaMeTpaMu

119

ITocTtpoenue u
MCCIIEI0BAaHNE
MaTeMaTU4EeCKUX MOJEICH
pEeaNbHBIX CUTYALIU C
[TOMOILBIO CUCTEM
YpPaBHEHUM C mapaMeTpaMu

120

KonrtponbsHas padora:
"3anaun ¢ napamerpamu”

121

[ToBTOpenue, 06001ICHHE,
CHUCTEMaTH3alIs 3HAHUI:
"VpaBHenus"

122

[ToBTOpenue, o600IIEHHE,
cUCTEeMaTH3aIns 3HaAHHH:
"VYpaBHeHus"

123

[ToBTOpenue, 06001ICHHE,
CUCTEMaTH3alMsl 3HAHUM:
"YpaBHenus. CucTemMbl
ypaBHEHU"

124

[ToBTOpenue, 0600IIEHHE,
cUCTEeMaTH3aIlius 3HaAHUH:
"Hepasencrsa"

125

[ToBTOpenue, o000IIEHNE,
crcTeMaTu3alus 3HaHUM:
"HepaBencrna"

126

[ToBTOpenue, o600IIECHHE,
cUCTEeMaTH3aIlis 3HaAHUH:
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KomnuecTtBO 9acos

Bcero

KonTtponbubie
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"HepaBencrna"

127

[ToBTOpenwue, 0600IIECHNE,
CUCTeMaTH3alus 3HaHUH:
"[IpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001ICHHE,
CHCTEMAaTH3alIMs 3HAHMI:
"[IpousBoaHas u e¢
npuMeHeHue"

129

[ToBTOpeHue, 0600IICHHE,
CHCTEMAaTH3alIMs 3HAHUI:
"[IpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpeHue, 00600IICHHE,
CHCTEMAaTH3alIMs 3HAHMI
"WnTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 0600IIEeHNE,
CHUCTEMAaTH3alMsl 3HAHUI:
"OyHKIIn"

132

[ToBTOpenue, o600IIEHHE,
cUCTEeMaTH3aIns 3HaAHHH:
"OyHKIMN"

133

[ToBTOpenue, 06001ICHHE,
CHUCTEMaTH3aIIMs 3HAHUI:
"OyHKIIn"

134

HToroBast KOHTpOJIbHAS
pabora

135

HrtoroBast KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 06001ICHHE,
cHCTEMAaTH3aIMs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O

[MPOT'PAMME

136
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