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MNOACHUTEJIbHAS 3AITNCKA

PaGouast mporpamma ydeOHOTrO Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHAIIHA3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOrO CTaHIAapTa CPEeIHEro oomero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a ¢ JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamruecs OBJIaJeBal0T YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpas (OpMyJIHPYET CBOU JOCTHXKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anrebpbl 1 Havam MaTreMaTHYECKOTO aHAM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICIIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJOTUM, TOHMMAHUS OCHOBHBIX TEHIEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMsI OBJIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTHMMH MaTeMaTHUYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne U KOHKPETH3aluio, adCcTparupoBaHHWE U aHAJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIIICHHE. B Xo/e n3ydeHus anreOpsl U Hadajl MaTeMaTU4ecKoro
aHaM3a B CTapIIei IIKOJIE YJalluecs MOJYJYaroT HOBBIH ONBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTHYeCKMX MOJENeH pealbHbIX CUTyaluid u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBHBIM IMOTEHIIMAIOM, KOTOPBIH peanu3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOW JesATeNbHOCTH, TpeOyIoel CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIILHOW KOHICHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 3a
MOJy4EeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHalln3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa v Hadaja MaTeMaTHYECKOTO aHAIIN3a» BKITFOUAET CIIEAYIOIINE
coJiepKaTenbHO-METOANYecKue JUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaim3a, «MHOXKXECTBAa U JIOTHKAY.
Bce ocHOBHBIE cojepKaTenbHO-METOIMYECKUE JIMHUM H3Y4YaroTCsl Ha MPOTSDKEHUH JBYX JIeT
oOy4YeHHsI B cTaplieid IIKOJIe, eCTECTBEHHO IOMOJHSIS IPYT Jpyra M TOCTEIIEHHO HACHIIIAsCh
HOBBIMM TEeMaMHU M pa3fenamu. JIaHHBI Kypc SBJISIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMaTHYeCKUX JTUCIUILIMH: anredpa,
TPUTOHOMETpPHS, MATEMAaTHUECKUI aHaN3, TeOpHUs MHOXKeCTB U Ap. [lo Mepe Toro kak ydarmecs
OBJIa/IEBalOT BCE Oosiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX I[OCIEeI0BaTeIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJETb pealbHOMH
CUTyalluM, NPUMEHATh 3HAHUs, MOIyYeHHbIE B Kypce «AureOpa M Hayaja MaTeMaTH4eCKOIo
aHamu3a», IS pEIIeHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHONW MaTeMaTHUECKOW 3ajaud, a
3aTeM MHTEPIPETUPOBATh MOJYyYEHHBIN pe3ynbTar.



ConepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIIEHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pAalMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alHCAaHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplled WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOMIUX 3aaa4. OOydJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEITBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX ¥ HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXCHHH, COJEp)KAIIMX CTeNeHu U Jorapudmbl. brarogaps mu3ydeHuro anredbpanveckoro
MaTtepuaia MPOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM U 3aBUCUMOCTEH B BHJIC€ PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs] TPAKTHUECKUX U €CTECTBEHHO-
Hay4YHbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopnepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKM» TECHO MEperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBOWNCTB W TpadUKOB, HCIOIb30BaHUE (YHKIHUN 175
pelieHus 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEaNbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIioe
BHUMaHUE yJensiercs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJy4YeHHbIE (YHKIHUH, CTPOUTh WX TpaduKH.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHol  (dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMEHHI0O H  KOHKPETH3allWH,
KCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTo aHajiv3ay» IMO3BOJSIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TOSBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHHI, OTPEaesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHas coaepkaTeiabHasl JHUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTM ITOCTPOCHUSI MATEMATUUYECKUX MOJENIEH peallbHbIX CUTYyalWl, HaXOXICHUS
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COUMAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecss y3HAIOT O
BBIJAIOLIMXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHS MATEMATHUKHW KAaK HAyKH, U HUX
aBTOpax.

CopaepxxarenpHO-MeTOMYECKass TUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM ITOCBSILIEHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABIEHUS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCATbHBINA S3bIK, 00bEINHSIIOIIUI



BCE pa3lenbl MaTeMaTHMKU M €€ IPUJIOKEHHUM, OHHU CBA3BIBAIOT PA3HbIE MAaTEMAaTHYECKUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXXHO nIaTh BO3MOXHOCTb UIKOJBHUKY ITOHMMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MAaTEMAaTHKH M HCIOJIb30BaTbh €ro Ui
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAaHUs, KOTOpbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKU I[OCTPOEHUS
MOJIeJIe peasIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara aareopsl u
MaTEMAaTUYECKOTO aHaJM3a M WHTEPIPETAluu IIOJYy4YCHHBIX pe3ynbTaroB. Takue 3agaHus
BILUICTEHbI B KaXIbIH M3 pa3JelOB IPOTPaMMBbI, IIOCKOJIBKY BEChb MaTepHall Kypca IIHPOKO
WCIIOJIB3YETCS JIs PEeLICHUs IPUKIAIHBIX 3a1ad. [Ipy penienny peanbHbIX IPAKTHYECKUX 3a1a4
ydaliyecss — pa3BUBAalOT  HAONIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HUCIONb30BATh AHAIOTUIO, 0000IIaTh M KOHKPETH3HPOBATh IMpoOIIEMYy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABHIKOB PEHICHUS TNPHUKIATHBIX 337a4 OpPraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIU3a».

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE
B yue6GHOM miaHe Ha u3yueHue Kypca ajreopsl 1 HadaJl MaTeMaTHUeCKOro aHajin3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Hezemo B 11 knacce, Bcero 3a Ba
roja odyuyenus — 170 gacos.

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUSA

Panmonanenele uyncia. OOBIKHOBEHHbIE U JIECSATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. Apudmeruyeckue Omnepaluud € PalMOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLIEHTOB MJs pELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIbHOW JKU3HHU.

JleiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuu ¢ AeUCTBUTEIbHBIMU ynciaMu. [IpuOiamkE€HHbIE BBIYMCIEHUS, IPABUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM mnokasareneM. CtangapTHas ¢opMa 3amucy JACHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN IS pEIIeHUs
MPAKTUYECKUX 3a7a4 U NPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumMu
KOPHSIMH HaTypajlbHON CTEEHH.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxxaecTBa 1 TOXKAECTBEHHbIE MTPeoOpa3oBaHUS.

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
bopMyIIBL.

VYpaBHeHHe, KopeHb YypaBHeHuUs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Penienue nppanuoHaabHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNEe ypaBHEHMM M HEPABCHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a7ad W 3a1ad u3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

DOyHKIUM U TpadpuKu

OynK1us, crnocoosl 3ananus Gynkun. I'padux Gyaxmnun. Bzanmuo oOpatHslie GyHKINN.



Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHni ¢pyHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennass QpyHKUIMS ¢ HATypalbHBIM M IEJNBIM IOKaszareiem. E€ cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX (YHKUIUH
YHUCJIOBOI'O ApPryMEHTA.

Hauvana maTemMaTnueckoro aHajaimnsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  MoOciefoBaTrelabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTrPECcCHH.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcnonb30BaHME MPOrpeccuu Uil PElIeHHs] pealbHBbIX 3aJad
IIPUKJIAHOTO XapakKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omnepanuu Haj MHOXecTBamu. [{uarpammsl Ditniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMMCaHUsl peajbHbIX MPOLECCOB U SIBICHUM, MpU
pelIeHNH 331249 U3 APYruX YIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATypaJIbHbIE JIOTapH(PMBI.

YpaBHeHUs1 M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

[Tpeobpa3zoBaHne BbIpaKEeHUI, COEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

[TprMepBl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl NUHEHHBIX ypaBHEHMH. PemeHue NpukiIaaHbIX 3aJad C MOMOUIbIO CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHHe ypaBHEHUMN, CUCTEM UM HEPABEHCTB K PELICHUI0 MATEMAaTHUYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rpaduKu

Oyukuus. [lepuoguueckne  pynkumu. IIpoMexyTKn  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMyMbl 1 MUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHblIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpapuKH.

[ToxazarenbHas u gorapudmuyeckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Havaja MmaTeMaTH4YeCKOro aHaJIHM3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBoanas pynkumu. ['eomerpuuecknii 1 PU3NIECKUA CMBICIT TIPOU3BOTHOM.

[Tpou3BonHbIe 3reMEeHTApHBIX (QyHKIMHA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOJAHON CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[TpruMeHeHne MPOU3BOAHOM K UCCIIEAOBAHHUIO ()YHKIIMKA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl QYHKIIUU Ha OTPE3KE.



IIpuMeHeHHEe NPOU3BOMHOM [UI HAXOXKICHHsS HAWIYYIIErO pPEIICHUS B IPUKIAJAHBIX
3a/1a4ax, JUIs ONPE/IeICHHs CKOPOCTH Hpolecca, 3aJaHHOr0 (OopMYJI0il Wit rpadKOM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WHTerpan, ero reoMeTrpuveckuid W (GU3NYECKHH CMbICI. BbIUHCICHHE HHTerpaga Io
dbopmyne Herorona—JleliOHuIA.

INJIAHUPYEMBIE PE3YJIbTATHBI
OcBoenne yyebHoro npeamera «MaTemaTtukay IOJDKHO OOeCHeuMBaTh JOCTHIKEHUE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUsS CICIYIONIMX JUYHOCTHBIX, METalpeIMETHBIX |
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JUYHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE PE3yNbTAThl OCBOCHHS MIPOrpamMMbl ydeOHOro mnpemmera «MartemaTuka
XapaKTEepPU3YHOTCS:

I'paxknanckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MIMHU OO0yYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

[TaTpuoTrueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHDKCHHUH B APYTUX HAyKaX, TEXHOJIOTHUAX, CPepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHUS, TUUECKOT0 MOBEJACHMS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTMDKCHUN HAyKW W JIEATEIbHOCTHI0 YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOWYHBOTO OyIyIIETO.

DcTeTudecKoe BOCIUTAHNUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acTeKTaM Pa3IudyHbIX BUOB UCKYCCTBA.

duszndeckoe BOCIIMTAHNUE:

c()OPMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
3I0pOBOr0 M Oe30macHOro 0oOpas3a >KW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHUe, cOATAHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryisipHas (u3udeckas
AKTHBHOCTH); (PM3UUYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATUSX CIHOPTHBHO-03I0POBUTEIBHON
JIeSITeIIbHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM IIEHHOCTU TPYIOJTIOOHUS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccoHaTBEHON NEITeTbHOCTH, CBS3aHHBIM C MAaTEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HA MPOTSHKEHWH BCEW JKWM3HMU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEUICHUH MTPAKTUYECKUX 3a/1a4 MAaTEMAaTUYE€CKON HANPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, NMOHMMAHHUEM BIIUSHHUS COIMAIBbHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MNPUPOJHONW W COIMAIBHOW CpeAbl, OCO3HAaHUEM
r00aMbHOTO  XapakTepa JKOJIOTHYECKHUX  MpOoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE



MaTEeMATHYECKUX 3HAHUN U pelIeHHs 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, TUIAaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUHN JJIsl OKPY>KAIOILIEH CPEeIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKOW HAYKH KakK CQepbl
YeJIOBEYECKON NESTEIbHOCTH, 3TANoOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH ¥ MAaTeMaTHYeCKOW KYIbTYpPOW KaK CpPEJACTBOM MO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH MPOEKTHYHD M HCCIEHOBATEIbCKYIO JEATEIbHOCTh
WHAWBUIYAILHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrpaMMbI ydeOHOTO TipeameTa «MaTemaTukay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsMUSHbIMU
oelicmeusimu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeMCTBUS:

® BBIBIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpeasiaraTb KPUTEPHH [JS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHHUH (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIAUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHsl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanOoJee MOAXOSIINN ¢ YIETOM CaMOCTOSITEITEHO BBIJCIICHHBIX
KPUTEPUEB).

ba3oBble ncceoBaTebCKue ICHCTBHUS:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3HIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBICHHS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00BEKTaMH, SBIICHUSMH, TIPOIIECCAMHU;

® CaMOCTOSATENbHO (HOpMyNIHUpOBaTh OOOOIIEHHWS U  BBIBOABI 1O  pe3yiabTaTaMm
MpOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MONYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEIOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ uadopmanmeii:



BBISABIIATH A€DUIIUTHI MH(POPMAIIUH, JTaHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BOIPOC U
JUIsl pELLICHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HUCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3HPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B Pa3iMYHbIX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUSAM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBIE OCliCMEUs, 00eCneuusarom cQhopmupo8aHHoCcmsy
COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
OO01wenue:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
OOILEHHS; $ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M
IMUCbMCHHBIX TCKCTAX, AaBaTb MOACHCHHA 110 X004y pCHICHUA 3ada4l, KOMMCHTUPOBATb
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMHU JPYrUX YYaCTHHKOB JHajora,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHNI; B KOPPEKTHOH (hopme HOpMyIHpPOBATH
pa3HOIIIACHsl, CBOM BO3PAKEHUS;

NPpEACTAaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3aJay IMpe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHIMBUAYaTbHOW pabOThHI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JAESTEeIbHOCTH,
IUIAaHUPOBAaTh OPraHM3ALMI0 COBMECTHOM pabOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBAaThCs, OOCYXKJaTh IMpolLecc W pe3ylnbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMb» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YI€HaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOAYKT MO KPUTEPHIM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOACHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue CMolci08bix
YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanusi:

COCTaBJIATh IJIaH, aIrOPUTM pELICHUS 3a/Jayd, BHIOMpaATh CIOCO0 pElIeHUs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OpMALINH.

CaMOKOHTpOIIb:

BIIQJICTh HABBIKAMH TI03HABATEIBHON PEQIIEKCHHM KaK OCO3HAHHUS COBEPIIACMBIX
JEWCTBUM ¥ MBICTUTENBHBIX TMPOIECCOB, WX PE3YJIBTATOB;, BIAJETh CIIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJI Mpollecca M Pe3ysibTara PElICHUs MaTeMaTUYecKOn
3a]a4u;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH MPHU PEIICHUU 3aa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAHJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OICHHUBATL COOTBCTCTBUC PEC3YyJIbTaTa LCIU U YCIOBUAM, OGBHCHHTL MMPUYIKNHBL
JOCTHDKEHUSI WIIM HE JIOCTHIXKCHHS PE3YJIbTATOB JCATEIHHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATbBI
OcBocenre yueOHOro Kypca «Anredpa W Havaia MaTeMAaTHYECKOTO aHajan3a» Ha YpPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO O0ECIEUNBATh JOCTHKCHHE CIIEIYIOUINX MPEIMETHBIX
00pa30BaTENbHbIX PE3YIbTATOB:

10 KUIIACC

Yuciia 1 BLIYMCICHHA

OnepupoBaTh MOHATHSMM: PallMOHAIBHOE M JEMCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepauMM € paldOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHCIIaMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUila OKPYIJIEHMsS, [JeyaTh
IIPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCICHUH.

OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJBIM IOKa3aTesieM; CTaHJapTHas opma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOM CTENEHH; MCIOJIb30BaTh MOAXOIAILYIO (OpMYy
3anMucy JEHCTBUTEIBHBIX YKCEN JUIsl PEIICHUs MPAKTUYECKUX 33]1a4 U IPEJICTaBICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOU3BOJIBHOTO  YIJIA;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHus U HepaBeHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHHMM W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEJBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATh ypaBHEHHs U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYEeCKUX 3a/1ad W 3a1ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

MogenupoBaTh peajbHblE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3a/layM, HCCIEN0BaTh IOCTPOEHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKIUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 007IacTh ONpeeIeHUs
¥ MHOYKECTBO 3Hau€HUMN QyHKIMH, IpadUK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HYIU (QYHKLHUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 pELIeHns] ypaBHEHUH.

Crtpouth U yMTaTh rpa@uKu JUHEHHOW (QYHKIMH, KBaJAPATUUYHON (QYHKIIMH, CTENEHHON
(YHKLNU C LENbIM [TOKa3aTeNIeM.

Hcnonp3oBarh rpaduku QYHKIMH ISl UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TP
peLIeHNH 3aJad U3 JAPYruX y4eOHBbIX NPEIMETOB M peabHOW JKM3HM; BbIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEKy BEITUYUHAMHU.

Havana maTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSAMU: IOCIEI0BATEIbHOCTh, apU(pMETHUECKass M I'eOMETpHUYecKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBAIOLIAsi T€OMETPUYECKasl POrPECCHsi, CyMMa
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.

3agaBaTh OCIIEI0BATENBHOCTH PA3JIMYHBIMU CLIOCOOAMH.



Hcronb30BaTh CBOMCTBA IOCIIEIOBATEILHOCTEN U MPOTPECCUN I PELICHUS PealbHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa.

MHuoxkecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONI€pALlM HaJl MHOXKECTBAMHM.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnapar JUisl ONMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIPEACICHHUE, TEOPEMA, CIEICTBHE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€J0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIl, PA3JIOKECHHUE YUCIIA Ha IPOCTHIE MHOXKUTEIN U1 peLICHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, IeCATUYHBIC U HATYpajIbHbIC JIOTapU(MBI.

YpaBHeHusI U HepaBEeHCTBA

[IpumeHnsaTh cBOMcTBa CTemeHU sl NpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATUSIMM:  TI0OKA3aTEIbHOE YpPaBHEHME M  HEPaBEHCTBO; pellaTb OCHOBHBIE  THIIbI
IIOKAa3aTeNbHbIX YPABHEHUH U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COJEp)KAIIMX JIorapu(Mbl; ONEpUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHWE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB.

Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ pelleHHe; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH /IS PELICHUS PAKTUYECKUX 3a/1ad.

Haxoauts pemeHus npocTeimmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSMHU: Tepuoanyeckass (QYHKIHUSA, TNPOMEXKYTKH MOHOTOHHOCTU
(GyHKLIMHU, TOUYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HAaueHus (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS McCie0BaHus QYHKINH, 3alaHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKH  MOKA3aTeNbHOW,  JOrapupMuUyeckod U
TPUTOHOMETPHUUECKUX (PYHKUNN; N300pakaTh UX Ha KOOPAMHATHOMN IJIOCKOCTH M UCIOIB30BaTh
JUISl pEIIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH H
MCIIOJIb30BAaTh UX Ul PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUH.

Wcnonb3oBath rpaduku GYyHKIHA IS WCCIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH W3
JPYTUX y4eOHbIX AUCHUILIUH.

Hauyana maTeMaTH4yeckoro anajaimusa

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAs  (QYHKUUS;  MPOM3BOAHAS  (PyHKIHUH;
HCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKHUIT CMBICI TPOU3BOIHOM JIJIsl pelIeHUs 3a/1ad.

Haxoaute mpou3BOAHBIE 3J€MEHTapHBIX (DYHKIMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIUH.

Hcnonb30BaTh MNPOM3BOJAHYIO s HCClelOoBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIEI0BaHMS K TIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHUs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hasi U UHTErPAl; MOHUMATh FCOMETPUUYECKUNA U
(u3nyeckuii CMbICI MHTErpaa.



HaxomuTe mepBooOpa3Hble JIeMEHTaApHBIX (DYHKIUH; BBIYHCISATH MHTETpan 1o GopMmyle
Herorona—JleiiOuuma.

Pematps nmpukiagHbie 3a7a4d, B TOM YHCIE COMHAIBLHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAJIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KommuecTBo yacos

Ne HanmeHnoBaHMe pa3ienoB U TEM IPOrpaMMbl K I1 DIIEKTPOHHEIC (1upPOBEIC)
/i paslt porp Bcero OHTPOJIbHBIC PAKTHHCCKHC o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
MHoxecTBa pallMOHAIBHBIX U
1 JNIEUCTBUTENILHBIX YHcell. PalimoHanbHbIe 14 1 ]I’?tPtIg;I'I;I/(r)r:eeI:jascl){)OrIlf/1568aba3
ypaBHCHHS U HEPABCHCTBA — '
2 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
HIOKa3aTeseM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1 Bbu6mmoteka [JOK
HWppainoHaibHble ypaBHEHHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ”i)cl)/lrl)“l\(:l}-;glljeTpI/IH Tpuronomerpuyeckue 22 1 bubmmorexa HOK
ypaBHEHIS https://m.edsoo.ru/1568aba3
bubmmoteka IIOK
5 [TocnenoBaTeIbHOCTH U TPOTPECCUU 5 https://m.edso0.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 3 1 bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
11 KJIACC
K
Ne e OnekTpoHHbIE (LU POBLIE)
y HaumeHnoBanwue pa3fenoB U TeéM MPOrpaMMBbl Kontposnbusle  IIpakthuueckue
/' Bcero o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
CrerneHsp ¢ pallMOHATBLHBIM [TOKA3aTEIEM.
1 [Toxa3zatensHas pynkius. [TokazaTenbHble 12 1 bubmmorexa [IOK

YpaBHEHUS U HEPABEHCTBA

https://m.edsoo.ru/f11c4afd




2| oo oo 12 Buborexa LIOK
https://m.edsoo.ru/fl1c4afd
HEPABCHCTBA
3| e e o 9 1 BuGorexa LIOK
P 1P p https://m.edsoo.ru/fl1c4afd
HEPABEHCTBA
. bubnnorexa [JOK
4 [TpousBoanas. [Ipumenenne mpou3BOgHOM 24 1 hitps://m.edsoo.ru/fl1cAafd
5 HuaTerpan u ero npuMeHEHUA 9 Bubmorexa LIOK
P p https://m.edsoo.ru/f11c4afd
. bubnunoreka LIOK
6 CrucTeme! ypaBHeHHji 12 1 https://m.edsoo.ru/fl1lc4afd
7 HarypanbHble U Lelble yucia 6 Bubmorexa HOK
yp 1 https://m.edsoo.ru/fl1lc4afd
8 [ToBTOpeHME, 0000IIEHHE, CHCTEMATH3AIUs 18 9 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/fl11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
IMMOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
K
Ne Tema VboKa KOHH%CTBO qaco; [Hara DJEeKTPOHHBIE UPPOBBIE
/11 eMa ypo Bceero OHTPOJILHBIC pakTHHeCKne U3YYCHUS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1| momsormm araaam 1 BuGmorexa LIOK
. ) P https://m.edsoo.ru/746d5dce
Diinepa—Benna
, | P o, O | B 0K
A AIpOBH, TIPOIL ’ https://m.edso0.ru/be888093
OecKOHEYHbIE IEPUOANYECKUE APOOH




Apudmernueckre onepaum ¢
palMOHABHBIMH YHCIIAMH,

bub6nmoreka [IOK

3 peoOpa30BaHUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHU I
[Ipumenenue npobeii U IPOLIEHTOB IS
4 peLIEHKS TPUKIIAIHBIX 33/1a4 U3 bubmmoreka [JOK
pa3IMYHBIX OTPAc/cH 3HaHUM U https://m.edsoo.ru/44dd1046
peanbHON KU3HU
[Ipumenenue apobei u NPOLEHTOB IS
5 peuieHus: NpUKIagHbIX 3a/1a4 U3 bubnnorexa [JOK
pa3IMYHBIX OTpac/ci 3HaHUH U https://m.edso0.ru/d99d8c74
peanbHOU KU3HU
PR R — Bu6morera LIOK
https://m.edsoo.ru/2f36a36f
yucia
7 Apudmerrdeckue orneparuu ¢ bubnnorexa [JOK
IEVCTBUTEILHBIMA YU CIIAMUA https://m.edso0.ru/a97a12d9
| Mot e BuGnionss LOK
’ . https://m.edsoo.ru/cb723fhd
OLICHKA PE3yJIbTaTa BHIYUCICHUI
9 ToxaecTBa 1 TOXIECTBEHHBIE bubnuoreka [{OK
npeoOpa3oBaHuUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHME, KOPEHb YPAaBHEHUS bubmorexa LHOK
’ https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, penieHne HepaBeHCTBa bubmorexa HOK
’ https://m.edso0.ru/50bdf26d
but6mmoreka [IOK
12 Meron nirepsarion https://m.edsoo.ru/775f5d99
13 paunonam ypasmen bubmorexa LIOK
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
14 KonTposbHas pabora no teme bubmuoreka [JOK




"MHOXeCTBa pallMOHAIbHBIX U
JIECTBUTEIBHEIX YHCEI.
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"

https://m.edso0.ru/1914a389

DyHKIMA, CTIOCOOBI 3a1aHus (DYHKITHH.

bu6nmmoreka [IOK

15 B3aumuo oOpartHble GyHKIMN https://m.edsoo.ru/226eeabf
I'padux ¢pynkuu. O6mactb
16 ONpEeACIICHUs U MHOKECTBO 3HAUCHU I bu6nmmoreka [IOK
¢bynkuuu. Hymu gyHkunmm. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOMOCTOSIHCTBA
N N bubmuoreka [IOK
17 Hermbie u neugripie ynKim https://m.edsoo.ru/ff4564ad
s | S e B LOK
N https://m.edso0.ru/66446d3e
JCHCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue noaxossien GopMbl
19 3aIlMCU JEUCTBUTEILHBIX YUCET I bu6mmoteka IIOK
peLIeHNUs IPaKTUYECKUX 33/1a4 U https://m.edsoo.ru/6eadc6fl
MIPEICTaBICHNS JAHHBIX
TereHHAs KIIHSI C HAT bHBIM H
20 Ifeﬁmi/[ ngxgz&{e;eM (I:Eé iB}:)pﬁaéITBa Hu bubmiorexa LJOK
' https://m.edsoo.ru/3f25a047
rpaduk
21 ApudpmeTnueckuii KOpeHb bubmmnoreka HOK
HaTypaJIbHOH CTEeTeHH https://m.edsoo.ru/d82c36d4
29 Apudmernueckuii KOpeHb bubmuoreka [IOK
HATypaJIbHOH CTeNeHH https://m.edsoo.ru/fe7fc4db
23 CgoiicTBa apuPMETHIECKOTO KOPHS bubnuotexa [JOK
HaTypaJbHOH cTeNeHU https://m.edsoo.ru/d0f0b260
24 CgoiicTBa apuPMETHIECKOTO KOPHS bubnuotexa [JOK
HaTypaJbHOH cTeNeHn https://m.edso0.ru/c3389865
o5 CaoiicTBa apu(hMeTHIECKOT0 KOPHS bubnmnorexa [JOK

HaTypaJbHOW CTENEHU

https://m.edsoo.ru/444c4b9c




JlevicTBus ¢ apuMeTHIeCKUMHU

bubnunoreka LIOK

26 KOPHSIMHU N—OM CTEICHH https://m.edsoo.ru/54b815c5
97 JleiicTBus ¢ apuMeTUUESCKIMHU bubnuorexa [JOK
KOPHSIMH N—O0¥ CTEeTeHH https://m.edsoo.ru/83105a0e
28 JlevicTBus ¢ apuMeTHIeCKUMU Bu6muoteka [JOK
KOPHSIMHU N—OM CTEICHH https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apuMEeTUUESCKIMHU bubmuorexa [JOK
KOPHSIMH N—O0¥ CTEeTIECHH https://m.edsoo.ru/each053c
30 JlevicTBus ¢ apuMeTHIeCKUMU Bbu6mmotreka [JOK
KOPHSIMH N—Oi CTEICHH https://m.edsoo.ru/8a5ada51
31 Pemenne nppanoHanbHbIX Bbu6mmotreka [JOK
ypaBHEHHI U HEPABEHCTB https://m.edso0.ru/69106ae7
Pemenue nppanmoHanbHbIX bubnnorexa [JOK
32 ypaBHEHUI1 1 HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenne nppanmoHanbHbIX Bbu6mmotreka [JOK
ypaBHEHHI U HEPABEHCTB https://m.edsoo.ru/78d9b391
Peenne nppaoHaIbHbBIX bubmuoreka [IOK
34 ypaBHEHUI1 1 HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppamoHanbHbIX bubmmnoreka HOK
ypaBHEHHI U HEPaBEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaguK KOpHs n-ou bubmmnoreka HOK
CTETIeHU https://m.edsoo.ru/eb0Occ5e3
37 CaoiicTBa u rpaduk KOpHs n-oif bubmuoreka [IOK
CTETICHU https.//m.edso0.ru/5f29b9b5
KonTponbnas pabora no teme
38 "ApupmeTrnueckuii KOpeHb n—oi bubmuorexa [IOK
creneHu. MppannoHanbHble ypaBHEHUS https://m.edsoo.ru/f13af630
U HEpaBeHcTBa"
39 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO bubmmorexa [JOK
aprymeHTa https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOTO bu6muoreka [JOK

apryMeHTa

https://m.edsoo.ru/ec9f4d78




ApKCHHYC, apKKOCUHYC U apKTaHI€HC

bubnunoreka LIOK

4l YKCI0BOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubnuorexa [JOK
YHCIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
55 omerereume tpuronove oy ubmorexa LIOK
N https://m.edso0.ru/6df195a0
(GYHKIMH YHUCIOBOTO apryMeHTa
4 omerereumé tpuronove oy BuGmorexa LIOK
N https://m.edso0.ru/6b61c578
(GYHKIWN 9UCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopmyiibl https://m.edsoo.ru/6ed2b3ba
16 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopmyiibl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
bopmyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
bopmyTbl https://m.edsoo.ru/12d1413c
49 IIpeoOpa3oBanue bubmuoreka [IOK
TPUTOHOMETPHYECKUX BBIPOKCHUIN https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3zoBanue bubmmnoreka HOK
TPUTOHOMETPHYECKUX BBIPAKEHUIN https://m.edsoo.ru/09ba5b3d
51 [Ipeobpa3oBanue bubmmnoreka HOK
TPUTOHOMETPHYECKUX BBIPAKEHUIN https://m.edsoo.ru/1f4655da
52 IIpeoOpaszoBanue bubmuoreka [JOK
TPUTOHOMETPHUYECCKUX BBIPOKCHUIN https://m.edsoo.ru/76ce9958
53 [Ipeo6pa3zoBanue bu6muoreka [JOK
TPUTOHOMETPHUYECKUX BBIPAKEHHI https://m.edsoo.ru/8fa598b5
54 PelreHne TpUroHOMETpUYECKUX bubmuoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/6baefel9
55 Pemrenne TpuroHoMeTpudecKkux bu6muoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/alf8d141




Pemrenne TpuroHOMeTpU4ECKUX

bubnunoreka LIOK

56 ypaBHEHHIA https://m.edsoo.ru/65a0f2d0
57 Pemienue TpuroHoMeTpUYECKUX bubnuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/0d8a770d
58 Pemenue TpuroHoMeTpuuecKux Bu6muoteka [JOK
ypaBHEHHIA https://m.edsoo.ru/cec28774
59 Pemienue TpuroHoMeTprUYECKUX bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/e6eec650
o | Socmmeae o e Octome BuGmorera LOK
o https://m.edsoo.ru/ae44ac4c
Tpuronomerpruyeckue ypaBHEHUS
KonrponbHas paborta no reme
"®opMyIIBl TPUTOHOMETPUH.
61 Tpglr")OHy(J)IMeT[I:Hqu)CI?Hee P bubsmorexa [IOK
g . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Beepoccuiickast
IpoBepouHas paboTa
62 HTorosast KOHTpOJIbHAs paboTa / bubmuoreka [IOK
Bcepoccwuiickas mpoBepodHas pabota https://m.edsoo.ru/188bbf6c
HUE, CHCTeMaTH3alus 3HAaHUH
63 gﬁ?fpnéeanr?e%;; HeH:qa;au o bubmorexa LHOK
https://m.edsoo.ru/33e6629¢
MaTemaTtuueckoro aHanusa 10 kimacca
Apudmernueckas U reoMeTpuyecKas
64 nporpeccuu. Mcnonb3oBanue bubmuoreka [IOK
MPOTPECCHU JIJISl PELICHUS PeabHbBIX https://m.edso0.ru/d36669f8
3aJ]a4u IPUKJIAJHOTO XapakTepa
beckoneuno yOsIBaromas
65 reomeTrpuueckas nporpeccus. Cymma bu6muoreka [JOK
OecKkOoHEeYHO yObIBaromIeit https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKON TPOTPECCUH
66 dopmyIa CI0KHBIX TPOLEHTOB bubmmorexa [IOK
https://m.edso0.ru/538fc437
67 ®opmyJia CIOKHBIX TPOLICHTOB bubnuoteka [JOK




https://m.edso0.ru/c2627eca

O0001menue, cucTreMaTH3aIusa 3HaHUH
68 3a Kypc anreOpsl U Havya 1
MaTeMaTudeckoro aHanm3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10

bubnunoreka LIOK
https://m.edso0.ru/49f1b827

I[TPOTPAMME 68 4 0
11 KIIACC
Ne Komriectso tacos Hara DneKTpoHHBIE U(POBHIE
n/n Tema ypoxa Bcero Konrporbpre TpaxTuieckue U3Yy4EHUs o0pa3oBaTeNbHbIE PECYPChI
paboThl paboThl
1 Crenens ¢ palMOHaIbHBIM IIOKA3aTENEM 1 bubmmorexa [IOK
https.//m.edso0.ru/a52939b3
. bubmmoreka [JOK
2 CpoiicTsa crencrn . https://m.edscﬁ).ru/ff601408
3 IIpeoOpa3oBaHue BeIpaKEHHIH, 1 bubmuorexa [IOK
COZIepIKAIINX PAIlMOHATBHBIC CTCIICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaxeHH, 1 bubnmnoreka HOK
COJICPIKAIINX PAIMOHAIBHBIC CTEIICHU https://m.edsoo.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 bubmuoreka [IOK
COZIepIKAINX PAIlMOHATBHBIC CTCIICHU https://m.edsoo0.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHble ypaBHEHUS U 1 bu6muoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
8 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazaTenbHblE ypaBHEHUS U 1 bu6muoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokazarenbHble ypaBHEHUS U 1 bubmuoteka [IOK




HEPABCHCTBA
[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

https://m.edso0.ru/536de727
bubnunorexa LIOK

1 rpadux https://m.edsoo.ru/85bc8132
Kontponbnas padota mo teme "CreneHpb
I s B LOK
TToKasaTelbHBIE ypaBHCHNA 1 https://m.edsoo.ru/58e8e2f2
HepaBeHCTBA"
bubnnoreka [JOK
13 Jlorapudpm umcia https://m.edsc%.ru/3e3230d4
14 JlecsiTuuHbIC U HATYypaJIbHbBIC bubmmoreka [JOK
JorapuMbl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6moteka [JOK
COJEPKAIMX JIOTapH (MBI https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJZIEPIKAIIHX JIOTAPU(DMBI https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BbIpaxeHH, bubmmnoreka HOK
COZIepIKAIHX JIOTapUPMBI https://m.edsoo.ru/fe189f2d
18 IIpeoOpa3oBaHue BBIPAKEHUI, bubmuoreka [IOK
COJZIePIKAIIMX JIOTAPU (MBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo0.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckre ypaBHSHUS U bubnuoteka [JOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [JOK
CBOMCTBa U rpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GpyHKIHs, €€ bubnuotexa [JOK

CBOMCTBA U TpaduK

https://m.edso0.ru/9d102051




Tpuronomerpuueckue GyHKIUH, UX

bubnunorexa LIOK

25 CBOMCTBA U IrpapuKu https://m.edsoo.ru/beeff646

26 Tpuronomerpuueckue GyHKIUH, UX bubmuorexa [IOK
CcBOICTBa U rpaduKu https://m.edsoo.ru/d2e4601b

27 Tpuronomerpuueckue GyHKIUH, UX Bu6muoteka [JOK
CBOMCTBA U IrpapuKu https://m.edsoo.ru/ba9da96d

28 Tpuronomerpuyeckue GyHKINU, UX bubnmnoreka HOK
CBOMWCTBA U rpauKu https://m.edso0.ru/24ab3c53

29 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6moteka [JOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al

30 [Ipumepsl TPUTOHOMETPUUECKUX bu6moteka [JOK
HEPaBEHCTB https://m.eds00.ru/0c837397

31 [IpuMepbl TPUTOHOMETPUUECKUX bubnnorexa [JOK
HCPaBCHCTB https://m.edsoo.ru/e6e1901f

32 [Ipumepsl TPUTOHOMETPUUECKUX Bu6moteka [JOK
HEPaBEHCTB https://m.edso00.ru/0f903c75
KonrponbHas pabota no reme
"Jlorapudmuueckas GyHKIHS.

33 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HepaBeHCTBA. TPUTrOHOMETPUYECKHE https://m.eds00.ru/10130727
(GyHKIMU U UX TpaduKu.

Tpuronomerpuyeckue HepaBeHCTBA"
bubmmoreka [IOK

34 Henpepeisreie pyniiun https://m.edso0.ru/403bfb0d

35 Meroa MHTEPBAJIOB ISl pELIECHUS bu6muoreka [JOK
HEPaBEHCTB https://m.edsoo0.ru/6db0b423

36 Meroxa UHTEPBAIIOB ISl pELICHUS bubmuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb

bu6muoreka [JOK

37 Tpoussonuas pymictm https://m.edsg).ru/0731ad3d

38 [TpousBomHas GyHKIIUU bubmorexa HOK

https://m.edsoo.ru/723dd608




I'eomerprueckuii u GU3NIECKUNA CMBICIT

bubnunorexa LIOK

3 IIPOU3BO/IHOM https://m.edsoo.ru/6¢8d36ff
40 ['eomerpuuecknii 1 GU3NUECKHUI CMBICT bubmuorexa [IOK
MPOM3BOIHON https://m.edsoo.ru/a413ecad
41 [Ipou3BoHbIC 37IeMEHTAPHBIX (DYHKITHI bubmorexa [IOK
https://m.edsoo.ru/c7550e5f
42 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI bubmorexa LOK
https://m.edsoo.ru/14ab3cdb
43 [IpousBoHast CymMMBl, IPOU3BENCHMS, Bbu6moteka [JOK
YaCTHOTO (DYHKIIUH https://m.edso0.ru/c12a0552
44 [IpousBoHast CymMMBl, IPOU3BENCHMS, bu6moteka [JOK
YaCTHOTO (DYHKIIUH https://m.edsoo.ru/d598f201
45 [IpousBoaHas CyMMBbl, IPOU3BEICHUS, bu6nmorexa LIOK
YaCTHOTO (DYHKIUH https://m.edsoo.ru/1de34d4d
o | Dol B 0K
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U DKCTPEMYMBI
| Moo oot B 0K
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U DKCTPEMYMBI
PP Bu6morexa LIOK
https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U DKCTPEMYMBI
19 nconesomamo byt o Bubmiorera LIOK
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
S0 mameaiéro smasena oz a Bubmiorera LIOK
https://m.edsoo.ru/fac78f05
OTpE3KE
Haxoxnaenne HaubombIIero u Bubnmorexa [IOK
51 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha

OTPEC3KC

https://m.edsoo.ru/fb6a8acf




Haxoxneaue HauOoJIbILIErO U

52 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa OK
https://m.edsoo.ru/cffcb7e5
OTpE3Ke
Haxoxnenne HanOoJIbIIEero 1
53 H;I/II\(/ICHIEIHCI?O :H%EIOGJ:-II/I}Ie(I)(})/HKHI/II/I Ha bubmmorexa [IOK
https://m.edso0.ru/d9469916
OTpE3Ke
54 Eﬁﬁﬁ::{ie;Z:oH:}?j;fieé?/lfl(unn Ha bubmorexa LOK
https://m.edso0.ru/ad15000e
OTpe3Ke
55 E;I;(;:(HT;SSOH:}II{S;J;B;;e(;;)f;xunn Ha bubmmorexa [IOK
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne MpON3BOIHOM IS
5 mpucraumix satavax, A1 onpexencrs Bubmorexa LIOK
’ https://m.edso0.ru/13205d80
CKOpOCTH IIpoliecca, 3aJaHHOTO
bopmyoit uiu rpadukom
7 | Smpomaespaors o v B LOK
e https://m.edsoo.ru/f8ed5f99
ITPOU3BOIHOM
58 ITepooOpaznas. Tabnuma bubmuoreka [IOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubnmnoreka HOK
nepBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 HHrerpail, reOMETpUYECKUN U bubmuoreka [IOK
(bu3MYECKH CMBICIT HHTErpajia https://m.edso0.ru/391272c9
61 NHTerpai, reoMeTpuyeCcKuil 1 bu6muoreka [JOK
¢bu3nvecKkuil CMBICI HHTErpaia https://m.edsoo.ru/d359fb5f
62 NHTerpai, reoMeTpuyeCcKuil 1 bu6muoreka [JOK
(bu3nuecKuil CMBICT MHTETpaa https://m.edsoo.ru/07eb464b
63 Brruucnenue nnterpana mno gpopmyne bubmuoteka [IOK

Herorona—JleiOunma

https://m.edsoo.ru/h9b225c3




64 Brruucnenmne nnaterpana mno gpopmyne Bu6muoteka [JOK
Hprorona—1JleiiOHuia https://m.edsoo.ru/b800deb4

65 Brruucnenue uaTerpana mo gopmyie bubmuorexa [IOK
Hprorona—JleiiOHuia https://m.edsoo.ru/f5eed075

66 Brruucnenmne nnaterpana mno gpopmyne Bu6muoteka [JOK
Hprorona—1JleiiOHuia https://m.edsoo.ru/41da431a

67 Cucrembl TUHEHHBIX YpaBHEHUN bubmorexa LIOK

https://m.edsoo.ru/b648235a

68 Cucrembl TMHEHHBIX YpaBHEHUN buGnuorexa LIOK

https://m.edsoo.ru/5ab83864
Pemenne npuknaaHbIx q
69 n(e)M(?mLio (I:)I/ICTHeaNIIILI Hﬂlizgilblf( Bubmzorexa HOK
g https://m.edsoo.ru/a4d65ee5
YpaBHCHHIA
Pemenne npuknaaHbIx q
70 n(e)M(?mLio (I:)I/ICTHeaNIIILI Hﬂlizgilblf( Bubmzorexa HOK
g https://m.edsoo.ru/aa5962el
YpaBHCHHIA
CHcTeMBI ¥ COBOKYITHOCTH TIEITBIX,

71 paIoHaIbHBIX, UPPALUOHAIBHBIX, bubnuoreka [{OK
MOKa3aTeabHbIX, JJOTapH(HMUIECKUX https://m.eds00.ru/48190472
ypaBHEHU U HEPABEHCTB
CucreMbl U COBOKYITHOCTH IIENbIX,

72 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubmmnoreka HOK
MIOKa3aTeNbHBIX, JIOTApHU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHCHHI U HEPABEHCTB
CHcTeMBI U COBOKYITHOCTH TIENTBIX,

73 paIoHaIbHBIX, UPPALMOHAIBHBIX, bubmuoreka [{OK
MOKAa3aTeNbHbIX, JIOrApHU(PMUISCKUX https://m.edsoo.ru/7ab8d17e
ypaBHEHU U HEPABEHCTB
CHcTeMBI ¥ COBOKYITHOCTH TIEJIBIX,

74 paIMoHaIbHBIX, UPPALMOHAIBHBIX, bubmuoreka [{OK

MOKa3aTeIbHbIX, JOrapu(pMUUECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/81cccfe9




Hcnonp3oBanue rpadukoB GyHKIMN 715

bubnunorexa LIOK

~ pEIICHNS YPABHCHHIA U CHCTEM https://m.edso00.ru/039949bf
76 Hcnonws3zoBanue rpadukoB PyHKITUN IS bubmuorexa [IOK
peLICHUS] YpaBHCHUI U CHCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUM, CUCTEM U
77 izngfgi;fez}zlex{eai?sn 3aJa4 13 bubmorexa [IOK
" . https://m.edsoo.ru/ca878deb
pasIUYHBIX 00J1acTel HAYKH U PeaIbHON
JKA3HU
78 'Ifl/(;gile)l?;;; Iiﬂeggﬁ?;;l\l;;zlﬁi Cucremsl bubmorexa HOK
o ’ https://m.edsoo.ru/471c735b
YpaBHCHHIA
79 HarypanbHble u niensle 4ucia B 3aa4ax Bu6moteka [JOK
U3 peasbHOM KU3HU https://m.edsoo.ru/3ceel1327
80 HarypanbHble 1 1ienble yncia B 3aa4ax bubnunoreka LIOK
U3 peasbHOM KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHsle u 1ensle yncina B 3a1ayax bu6nmorexa LIOK
U3 peasbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKu JeMMMOCTH LETBIX YUCET bubmmorexa LHOK
https://m.edsoo.ru/51696a67
83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT bubmorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3Haku JeTUMOCTH LENbIX YUCEI bubmmorexa LHOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 0600MIEHNE, but6mmorexa [IOK
CUCTeMaTH3allusl 3HAaHUA. Y paBHEHUS https://m.edso00.ru/0312cf8c
86 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 0600MIEHNE, but6mmorekxa [IOK
CUCTeMaTH3alusl 3HAaHUA. Y paBHEHUS https://m.edso0.ru/e8b87729
88 [ToBTOpeHue, 060061IeHNE, bu6nunorexa LIOK

cUcTeMaTu3alus 3HaHU. Y paBHEHUS

https://m.edsoo.ru/1bf2fb98




[ToBTOpeHue, 060061IeHNE,

bubnunorexa LIOK

89 CHCTEMaTH3alKs 3HAHUIA. Y paBHCHHS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHME, 00001IEHNE, bu6nmoreka [IOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edso0.ru/337aad59
91 [ToBTOpeHue, 060061IeHNE, bubnunoreka LIOK
cucTemMaTHu3anus 3Hanuii. HepaBeHcraa https://m.edsoo.ru/a86014el
92 [ToBTOpEeHME, 0000IIECHNE, bu6nmmoreka [IOK
cucTeMaTH3anus 3Hanuil. HepaBeHncrpa https://m.edso0.ru/5c45a60a
93 [ToBTOpeHme, 06001IIeHNE, bubnunoreka LIOK
cucremMaTu3anus 3Hanuii. HepaBeHcrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHme, 06001IIeHNE, bubnunoreka LIOK
cucremMaTu3anus 3Hanuii. HepaBeHcrsa https://m.edsoo.ru/c3d4b282
95 ggi?\ifﬁi?ﬂ?ﬁff}fi}iﬁ?le’CHCTeMI)I bubmorexa [IOK
. ' https://m.edsoo.ru/a20b8a4c
ypaBHCHHI
[ToBTOpEeHME, 0000IIEHNE,
96 cucrteMaru3anys 3Hanuil. CHCTEMBI Bubmorexa IOK
. ' https://m.edsoo.ru/a012476d
ypaBHCHHI
97 [ToBTOpenue, 06001IeHNE, bu6nunorexa LIOK
cucTeMaTH3anus 3HaHui. OyHKIHH https://m.edso0.ru/d620c191
98 [ToBTOpenue, 06001IEHNE, bubmmoteka IIOK
cucTeMaTu3anus 3HaHui. OyHKIH https://m.edso0.ru/7017196f
99 Hrorosas koHTpOIbHAs paboTa ]f?tptlgg:l;ll?nT.eg:jigo(.)rIJ/513c9889
bubnunorexa LIOK
100 = Hrorosast KOHTpoJIbHAs paboTa https://m.eds00.ru/2276973
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
101 Kypc anreOpbl ¥ Haval bubnunorexa LIOK
MareMarndeckoro anaamsa 10-11 https://m.edso00.ru/3330f7ef
KJIACCOB
102 O06o00meHre, cucTeMaTU3aIys 3HaHUH 3a bubmuorexa [{OK

Kypc ainreopbl 1 Hayal

https://m.edsoo.ru/cead345e




mareMaTuueckoro anmaimmsa 10-11
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA30OBATEJIbHON TPOT'PAMMBI

10 KJIACC
Kon o
HIPOBEPAEMOro IIpoBepsiemble HPEAMETHbIE PE3Y/IbTATEL OCBOCHNUS OCHOBHO
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 0opa3oBaHuUs
pe3yiabTara
1 Yucna u BBIYHUCIIEHUS
11 OnepupoBaTb MOHATHSAMU: pallMOHAIBHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI
19 BB‘I‘HOJIHSITB apupMETHYECKHEe  ONepaly C  palMOHAIBHBIMH U
JIeMCTBUTENIBHBIMU YHCIIAMU
13 BeinonssaTe npuOanKEHHbIE BBIYUCICHMS, UCIIOIB3Ys NPABUIIA OKPYIJICHN,
JeNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIBIM IIOKa3aTelieM, CTaHIapTHas
14 dopma 3amucu JEHCTBUTENBHOTO 4YMCJIA, KOPEHb HATYypaJbHOW CTENEeHH;
UCTIOJIB30BaTh TOAXOAIIYI0 (OPMY 3alMUCH JEHCTBUTEIBHBIX YHCEN IS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC U TaHT€HC NMPOU3BOJIBHOIO YIJIA;
1.5 WCIIOJIb30BaTh  3alUCh  MPOM3BOJIBHOTO  yria  d4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHeHUs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BemonHaTe mpeoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAKEHUH W peIIaTh
TPUTOHOMETPHUUYECKUE YPABHEHHUS
BeinonHsaTe npeoOpa3oBaHUs LEbIX, PALUOHAIBHBIX M HMPPALMOHAIBHBIX
2.3 BBIDQKEHU ¥ peIIaTh OCHOBHBIC THIBI IENBIX, pPAlUOHAIBHBIX U
UppalMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHATH ypaBHEHUS M HEPABEHCTBA JJIsl PELLICHHUs] MaTeMaTHUECKUX 33134
¥ 3aJ1a4 U3 pa3IMuHbIX 00acTell HAayKH U peasibHOM KHU3HU
MogenupoBaTh pealibHble CUTyalldd Ha s3bIKe airedpbl, COCTaBIATH
2.5 BBIPOKEHUS, ypaBHEHHs, HEPABEHCTBA 110 YCIOBHIO 3aJlaud, HCCIEIOBATh
MOCTPOEHHBIE MOJIENIM C UCIIOJIBb30BAHUEM ariapara ajareopsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3a7aHust (QYHKIHMH, 001aCTh
3.1 ornpezieNieHus 1 MHOXKECTBO 3Ha4eHUH QyHKUMHU, rpa@uk (yHKIUH, B3aUMHO
oOpaTHble GYHKLIUU
32 OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLIUH, HYJIU (YHKIINH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduku QyHKUIUN AJIs pelieHUs] ypaBHEHU I
34 Crpoutb W uuTaTh TpapuKU JIUHEHHONW (QYHKIUH, KBaJPAaTUUYHOW (YHKIIHH,
CTENEHHON (YHKIIMU C LEJIbIM [TOKa3aTeIeM
35 Hcnonb3oBate rpapuku (QYHKUMH A8 MCCIENOBAaHUSA IPOLECCOB U

3aBHCUMOCTEH TpU pelIeHUH 3ajad M3 APYruxX Y4eOHBIX NPEAMETOB U




peaﬂbHOﬁ JKU3HHU, BbIPAXKATDH q)OpMYJ'IaMI/I 3aBUCUMOCTH MEXKY BCIIMUYMHaAMU

4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIbHOCTh, apudmMeTHdeckas U
F€OMETPUUYECKAs IPOIPECCUU
492 OnepupoBaTb TOHATUAMHU: OECKOHEYHO YyOBIBaromiass TeoMeTpuyecKas
nporpeccusi, CcyMmMa 0€CKOHEUHO YOBIBAIOIIEH reOMETPUIECKOM Mporpeccuu
4.3 3amaBaTh MOCIEAOBATEHPHOCTH PA3IMIHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh cBOMCTBA MOCIEA0BATEIBHOCTEN U MIPOrPECCUM Ul PEIICHUS
peanbHbIX 33/1a4 IPUKIAJHOIO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEPALIMN HaJl MHOXKECTBAMHU
Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHbIM  ammapaT JUIsl  ONUCAHUS
5.2 peallbHBIX MPOIECCOB U SIBICHHM, MPU PEUICHUH 3a7ad U3 JIPYruX y4eOHBIX
IIPEIMETOB
53 OnepupoBatb HOHSTUSMU: OIpe/ieTICHHE, TeopeMa, CJIEJICTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
HPOBEPAEMOro [IpoBepsiembie MPE/METHBIE PE3YNIbTATbl OCBOCHHSA OCHOBHOH
pesyibTata 00pa3oBaTeNbHON IPOTPaMMBI CpeHero o0miero 00pa3oBaHus
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATHSAMH: HATypalbHOE, IIEJIOE YHCIO; HCIOJIb30BaTh
11 MPU3HAKK JICIMMOCTH IEJIbIX YHUCEN, pa3JI0KEHUE YHuCiIa Ha MPOCThIC
MHOKHTENH JUIsl pELICHNUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh NOHATUAMU: JIOTapudM dYHCIa, JECITUYHBIE U HATypajbHbIC
Jorapu@msl
2 YpaBHeHUs 1 HEpaBEHCTBA
[IpumensiTb  cBOWCTBa CTENEHW JUid MpeoOpa3oBaHUS  BbIPAXKEHU,
2.1 ONEpUPOBATh TOHATUSAMU: IIOKA3aTEIIBHOE YPAaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BemonHsaTe mpeoOpa3oBaHus BBIPAKEHUHN, COJEP)KALIMX JIOTapU(PMBL;
2.2 ONEepUPOBATH TMOHATUSAMHU: JIOTapU(PMHUECKOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YpaBHEHUHN 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH W €€ pEIICHHUE;
2.4 HCIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHH AJIs peleHus MpaKkTHYeCKUX
3aj1a4
25 HaXO,ZLI/ITLUpeI_HCHI/ISI IIPOCTEHMIINX CUCTEM M COBOKYIHOCTEM pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB
MonenvpoBaTh pealibHble CUTyallUd Ha fA3bIKE airedpbl, COCTaBIAThH
2.6 BBIPQXCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBI IO YCIIOBUIO 3aJ1ayH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIU C UCIOJIb30BAaHUEM arlIapara ajareopbl
3 OyHKIMU U Tpaduku




OmnepupoBaTh  NOHATUSIMU:  TepUOAMYEcKast  (QYHKIHS,  MPOMEXKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKH OKCTpemMyMma (yHKuMuM, HauOombllee u

3.1 HalMEHblIee 3HAuYeHUS (PYHKIUM HA MPOMEXKYTKE; HCIOJIb30BATh MX JUIS
uccien0BaHus (yHKIUH, 331JaHHOHN rpaguKomM
OnepupoBaTh NOHATUAMH: TpaUKHU TOKA3aTeIbHOW, JOrapu(MUUECKON Hu

3.2 TPUTOHOMETPUYCCKNX  (YHKIUH; W300pakaTb WX HAa KOOPAWHATHOU
IUIOCKOCTHU M UCTIONIb30BATh JUIS PEIlICHHs YPABHEHUH U HEPABEHCTB

33 N3o00pakaTh Ha KOOPAUHATHOM TIOCKOCTH FpainKH J'II/IHGfIHBI)i ypaBHEHUH U
MCTIOJIb30BATh MX JJISl PEIICHUS CUCTEMbI IMHEWHBIX YPaBHEHUH

34 Hcnonb3oBare rpadukn  (QyHKOUA A8 UCCIEAOBAaHHMS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUILUINH

4 Hauana marematnyeckoro aHnammsa
OnepupoBaTh MOHATUSMU: HENpepbIBHAS (YHKIUS, MPOU3BOAHAS (DYHKIINU;

4.1 UCTIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUYECKHI CMBICT TPOU3BOJHON ISt
pelieHus 3aaau

42 Haxomuth  mpou3BOAHBIE  3JEMEHTApHBIX  (GYHKIUH,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUI
Hcnonp30BaTe  MPOM3BOAHYIO sl HUCCIeAOBaHWS  (YHKIMM  Ha

4.3 MOHOTOHHOCTb MU JKCTPEMYMBI, MPUMEHSITh Pe3yNbTaThl HCCIEAOBAHUS K
MOCTPOCHHUIO TPaUKOB

44 Hcnonp30BaTh MPOU3BOAHYIO JIsi HAXOXKJACHUS HAWIYUIIero pEIIeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHX, 3a7auax

A5 OnepupoBaTh TOHSATHSAMH: TIEpBOOOpa3Hass W  HMHTETpal; IOHUMATh

' reoMeTpHUECKUil U (PU3NUECKUN CMBICI UHTErpaa

46 Haxonuthe nepBooOpa3Hble 371€MEHTapHBIX (DYHKIMH, BBIYUCIATH MHTETPa
1o popmysne HoroToHa — JleitOuuna

47 Pemarp npukinaaHble 3a7ayd, B TOM YHCIE COLUATbHO-IKOHOMUYECKOTO U

(I)I/BI/I‘ICCKOFO XapaKkTepa, CpEACTBAMU MATEMATUYCCKOT'O aHAJIN3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJTACC
Kog [IpoBepsieMBIil DJIEMEHT COACPKAHUS
1 Yuciia v BBIYUCIICHUS
Parnmonanbubie yrncna. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
11 nepuoandeckue Jpobu. Apudmernyeckue ornepanuu C pPaldOHAIbHBIMH YHCIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpakeHHH. [IpuMeHeHue npobeil M NPOLEHTOB s
pelIeHUs TPUKIAAHBIX 33714 U3 PA3JIMYHBIX OTpACiIed 3HAHUN U PEATbHOM KU3HU
JeticTButenpHbIE Uncia. ParmoHaibHBIC W UppallMOHANIBHBIC YHCiIa. ApudMeTHUIECKHe
1.2 orepalnuu ¢ JeWCTBUTENbHBIMU uuciaMu. [IpuGnnxEHHbIE BBIYMCICHMS, MpaBUIiIa
OKPYTJIEHUS, IPUKUKA U OIIEHKA PE3YJIbTaTa BBIYUCICHUN
Crenenb ¢ nensiM nokazatesneM. CtannaptHas ¢popMma 3alucH ASHCTBUTEIBHOIO YKCa.
13 Hcnonp3oBanue moaxoasmei ¢opmbl 3amucu JEHCTBUTENBHBIX YHUCEN JUISL PELICHUs
IIPAKTUYECKMX 3a7a4 U IPEICTABICHUS JAHHBIX
14 Apudmerndeckuil KOpeHb HaTypaJbHOH cTerneHu. JleHcTBHS ¢ apupMEeTHYECKUMU

KOPHSIMHM HaTypaJbHON CTEIEHH




CuHyc, KOCHUHYC M TAHT€HC YHCJIOBOTIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC

15 YKCJIOBOTO apryMeHTa
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 TosxecTBa U TOXAECTBEHHBIC MPEOOpa30BaHUS
29 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIbl
23 VYpaBHeHUe, KOpPEHb ypaBHeHHMA. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 Perienue nenbIx U 1poOHO-pallMOHAJIBHBIX YPAaBHEHHUI U HEPABEHCTB
2.5 Pemienue uppanmoHaIbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Penienne TpUroHOMETPUUECKUX YPAaBHEHUH
27 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKHX 3a]ad U 3a/1a4 U3
pasInYHbIX 001aCTe HAYKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyuknus, crnocodbl 3amanus QyHkuuu. ['paduk ¢dynxnuu. B3aumHo o00paTHBIE
byHKUIUN
39 Ob6nactp omnpeaeneHus M MHOXECTBO 3HadeHnd ¢yaknun. Hymm  dyHknum.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
33 CrenenHas (pyHKIMs C HaTypaJbHBIM U LEJIbIM NOKa3aTesneM. E€ cBoiicTBa u rpadux.
CoiicTBa u rpaduk KOpHS N-0ii cTeneHn
34 Tpuronomerpuyeckass OKpPYKHOCTb, OIpEIENeHHE TPUTOHOMETPUYECKUX (QYHKLIUN
YHCIIOBOTO apTyMEHTa
4 Hauana matemaTndeckoro aHaansa
41 [TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHUSI  TOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
10CJIEI0BATENbHOCTH
Apudmernueckass U TeoMmeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromas
492 reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBaIOIIEH TeOMETPHUYECKOM
nporpeccuu. @DopMmynia CIOXKHBIX HPOIEHTOB. Vcronb30BaHMEe NpOrpeccu s
pelIeHus peabHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHOXecTBO, ornepanuu HaJ MHOKecTBamMu. Jluarpammer Diinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOXKECTBEHHOT'O armapara JJisi OlMCaHUs peabHBIX MPOIECCOB U SBICHUM,
NIPY PEIICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, I0Ka3aTEIbCTBO
11 KJIACC
Kon [IpoBepsieMblIil 3JIEMEHT COAEepKAHUS
1 Uucna u BBIYUCIEHUS
1.1 HarypanbsHble u nesnbie yucina. [Ipu3Haku 1eIMMOCTH TETBIX YUCEeI
1.2 Crenens ¢ palMOHaIbHBIM NOKa3areneM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. /lecATHYHbIE U HATYpAJIbHbIE JOTapUPMbI
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [IpeobpazoBanHue BBIPAKEHHA, COASPIKAIMX JIOTApU(MBI
2.2 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM




2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CI/ICTSMBI HHHeﬁHLIvapaBHeHHfI. Pemenne npuknaaHbix 3a7ad ¢ IIOMOIIBIO CUCTEMBI
JVHENHBIX YpaBHEHUH
2.7 CucTteMbl U COBOKYITHOCTH PALlMOHATIBbHBIX YPaBHEHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PELICHUIO MaTEeMaTHYECKUX 3aJad U
3a[a4 U3 PA3UYHBIX 00JIaCTel HAYKU M peabHOU KU3HU
3 OyHKIUYU U TpadUKU
Oynkuus. Ilepuommueckune ¢ynkmuu. [IpoMEXYTKH MOHOTOHHOCTH — (DYHKIIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI QyHKInu. Hanbomnbiee 1 HauMeHbllee 3HaueHUuE (QYHKIIUU
Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUUHN U1l pellieHus] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIUI Ui MCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpPBIE BO3HUKAIOT MPH PEUICHUH 337184 U3 APYTHX YYEOHBIX MPEIMETOB U PEaTbHOM
KHU3HU
4 Hauana maremMaTHuecKoro aHajin3a
4.1 HenpepsbiBable yHKIMN. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MIECKHIA CMBICI TPOU3BOIHOM
43 [IpousBonHbIe 3neMeHTapHBIX (PyHKINNA. DOPMYIIbl HAXOKIECHUS IPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YaCTHOTO (DYHKIUH
[IpumeHeHHe MNPOU3BOAHOM K HCCIeNOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKkcTpeMyMbl. HaxoxaeHne HamOOIbIIEro M HAUMEHBIIETo 3HAa4eHUs (DYHKIMU Ha
OTpe3Ke
45 [TpumeHeHne NMPOU3ZBOAHOM Ui HAXOXIEHUS HAMIYYIIEro peIleHUs B MPUKIAJIHBIX
3a/1a4ax, JJIs OoNpeesieHUs] CKOPOCTH IMPoLiecca, 3aJaHHOT0 (GopMyJIoi uiu rpadukoM
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTrpudeckuii U (U3MUECKUil CMBICI. BbluncieHne MHTErpaiga mo
dbopmysne Hetotona — JleiiOHuma
MPOBEPSEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATE/IbHOMI
MPOI'PAMMBI CPEJHEI'O OBILIETI'O OBPA3OBAHUSA
Kon .
HpOBEPIEMOro [IpoBepsiembie Tpe6013aHUmI K IIPEMETHBIM Pe3yJIbTaTaM OCBOSHHSI OCHOBHOM
TpeGoBaHuA 00pa3zoBaTeNbHON MPOTrpaMMBbl CPETHETO 001IeTr0 00pa3oBaHUS

Bnagenue meronaMu 10Ka3aTenbCTB, AITOPUTMAMU PELLIEHUS 3a/1a4; YMEHUE
¢bopMynupoBaTh U ONEPUPOBATh MOHATHSAMH: ONpEJEIIEHHE, aKCHOMa,
TEOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIILHBIE
(GOpMyNIMPOBKY; TPUMEHATh HX; yMeHHEe (GOpMYyIUpOBaTh OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOIUTE IPUMEPHl U KOHTPIPUMEDHI,
HCII0JIb30BaTh METOJ  MaTeMaTH4eCKOM WHIYKINH; MIPOBOJIUTH
JIOKa3aTelIbHbIC PACCYXKACHUS IIPU PELICHUU 3a]a4, OLEHUBATH JIOTHYECKYIO
MPAaBUJIBHOCTh  PACCYKJEHHWW; yMEHHE  OINEPUpPOBaTh  IOHATHSIMM:




MHOXXECTBO, ITOJMHOXKECTBO, OIIEPAllMM HAJ MHOXXECTBAMH; YMEHHE
UCIOJb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT JjIsl  ONHCAHUs
pEaNbHBIX MPOLECCOB M ABJICHUI W TPH PEUICHUH 3aJad, B TOM YHCJIE U3
Ipyrux y4eOHBIX MPEIMETOB; YMEHHE OIEpUPOBATH MOHATUSAMU: Tpad,
CBSI3HBII Trpad, nepeBo, HUKI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
OINHUCHIBATh Tpadpl Pa3IUYHBIMH CIIOCO0AMM; HCIONB30BaTh Trpadbl NpU
pelIeHny 3a1a4

YMeHue onepupoBaTh HOHATUSAMM: HaTypajJbHOE 4YMCIO, IEJ0€ YHCIIO,
CTENEHb C IIEJIBIM I10Ka3aTeJIeM, KOPEHb HaTypajlbHOW CTENEHM, CTEIEHb C
palMOHaNbHBIM I10Ka3aTelleM, CTENEHb C JEHCTBUTEIbHBIM IOKa3aTeleM,
Jorapugm ymcia, CHHYC, KOCHHYC M TAaHT€HC IPOU3BOIBHOTO YUCIIA, OCTATOK
[0 MOJYJNIO, PAalMOHAJIBHOE YHCIIO, MPPALUOHAIBHOE YHCIIO, MHOXECTBA
HATYpaJbHBIX, LENbIX, PAlMOHAIBHBIX, MACUCTBUTEIBHBIX YHUCET; yMEHHUE
UCMOJb30BaTh IMPHU3HAKK JAEIMMOCTH, HAaUMEHbIIMH OOIIMH JenuTens U
HauMeHbllee oOliee KpaTHOe, anroputMm EBkiuaa mpu pelieHuu 3aaady;
3HAaKOMCTBO C Pa3JIMYHBIMH MO3UIUOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHUE
BBIIIOJIHATh BBIYMCICHUE 3HAYEHUW M NpeoOpa3oBaHUsl BBIPAXKEHUI CO
CTeleHsIMH M Jiorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHANBHBIX
BBIPQ)KEHUI; yMEHHE ONEepUpOBaTb MOHATUSAMM: IOCJIEI0BATEIbHOCTb,
apu(pMeTHYeCKasi MPOTPECCHsi, T€OMETPHUUECKasi MPOrpeccusi, OSECKOHEYHO
yOBIBaroIas reoMeTpuyecKas porpeccus; yMeHue 3a1aBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hopmyi;
YMEHHUE OIEepPUPOBATh IMOHATUAMHU: KOMIUIEKCHOE YHCIO, COINpPSDKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOJAYJIb M apryMEHT KOMIUIEKCHOIO yucia, (opma
3allUCH KOMIUIEKCHBIX 4YHced (reoMeTpuyeckas, TPUIOHOMETpUYecKas |
anreOpandeckasi); yMeTh TMPOU3BOJAUTHL apU(PMETHUECKHE JIEUCTBHUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  NPUBOAUTH  NPUMEPHl  HUCIOJIb30BAHUS
KOMIUIEKCHBIX YHCENT; ONEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3,
OTIpeJIeNIUTENIb MAaTPHUIIbl, FEOMETPUUECKUN CMBICIT ONPEIeIUTENs

YMeHue onepupoBarh IOHATHAMH: PpAaLHMOHAIbHBIE, HPPALMOHAIIBHEIE,
[OKa3aTeiabHble, CTENEHHbIE, JOrapupMUUYecKue, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OINEPUPOBATH IOHATUAMM:
TOXKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHKE, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMa ypaBHEHUHM U  HEPABEHCTB, pAaBHOCUIBHOCTb YpPaBHECHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBI pa3IMYHBIX IPUEMOB; pelIaTb YPABHEHUs, HEPABEHCTBA HU
CUCTEMBI C MMAPaMETPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI pellieHHs] MaTeMaTHMYeCKHX 3a/lady M 3a/Jad M3 pasjInyHbIX objacteit
HayK{ U PEaIbHOW KU3HU

YMenue omnepupoBaTh MOHATUAMHU: (DyHKUMSA, YETHOCTH (PYHKIIHH,
NEPUOJUYHOCTh (YHKUUH, OrPAaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (QYHKIMM, HauOojblllee W HauMEHbIIee 3HaueHUus
(GyHKIMKM Ha TPOMEXYTKE, HempepbiBHAs (DYHKIHS, acCUMITOTHI Tpaduka
GbyHKIMM, TiepBas W BTOpas MPOW3BOJHAS (PYHKIMHU, T€OMETPUYECKUI U
¢usznyeckuif  CMbBICT  MPOU3BOAHOM, MepBooOpasHas, OINpeaeTEHHBIN
UHTErpajl; yMEHHE HaxOJuThb AacCUMITOTHl Tpaduka (YyHKIUU; yMEHUe
BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEACHHUS, YACTHOIO U KOMIIO3ULIUU
GbyHKIMI, HAXOAUTHh YpaBHEHUE KacaTeIbHOU K rpaduky (yHKIMH; YMECHHE
HaXOJUTh TPOU3BOJHBIC 3JEMEHTApHBIX (PYHKIMI; YMEHHE HCIIOJIb30BaTh




MIPOU3BOJIHYIO JJIsi HUccienoBaHus (YHKIUI, HAXOAWUTh HauOOJbIINE U
HauMEHBIIME 3HAYCHHUS (QYHKIHMH; CTPOUTh TpaduKH MHOTOUYICHOB C
WCIIOJB30BAHUEM  amlmapara MaTeMaTU4eCKOro  aHaiu3a; MPUMEHSTh
MPOU3BOAHYIO JUISl HAaXOXKJICHUS HAWJIYYILIErO PEIICHUS B IPUKIAIHBIX, B
TOM YHCJE COLUATbHO-IKOHOMUYECKUX M (U3NYECKUX 3aJayax; HaXOAUTh
wIomaan U o0bEMBI QUTYP C MOMOIIBI0 WHTETpasia; MPUBOIUTH TPUMEPHI
MaTEeMaTHYeCKOro MOJEIMPOBaHUS C MOMOUIbI0 JAud@epeHnanbHbIX
YpaBHEHUH

YMeHue onepupoBarh MOHATUSAMH: rpaduk QyHKIuM, oOpaTtHas (yHKIHA,
KomMno3uuus (QyHKOMM, JuHeWHas QyHKOUA, KBaapaTUyHas (QYHKLHA,
panMoHanbHass (YHKIMA, CTENEeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHbIE TPUTOHOMETpPHUYECKHE (DYHKIMM, IOKa3aTelabHas U
norapumuyeckas (QyHKIUH; YMEHHE CTPOUTh TpapuKH H3YIEHHBIX
(GyHKUMH, BBINONHATE NpeoOpa3zoBaHus rpaukoB (yHKLUH, UCIOIb30BATh
rpaduKu I U3Y9EHUS IPOIECCOB M 3aBUCUMOCTEH, MIPH PEIICHUH 33124 U3
JIpYyruxX Y4eOHBIX MNPEeIMETOB M 3aJady M3 PEeaJbHOM JKU3HU; BbIPAXKaTh
(dbopMyIaMy 3aBUCUMOCTH MEXAY BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA U
rpadukn (GyHKUMH U1 pELIeHUs ypaBHEHWH, HEpaBEHCTB U 3agad C
napameTpamu; H300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA
pPELIECHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLEHTHI, AOJM M YacTd, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBApOB M
yCIyT, HAJOTH, 33/J1a4d U3 OOJACTH YIPABJICHUS JIUYHBIMA M CEMEHHBIMHU
(uHaHCaMM); COCTAaBJIATh BBIPAKEHMS, YPABHEHHUS, HEPaBEHCTBA U MX
CHCTEMBl II0 YCJIOBHUIO 3a/auM, HCCIIEAO0BaTh IIOJYYEHHOE pEIICHUuEe |
OLIEHUBATh IPaBAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEINPOBATh
peayibHble CUTyallUM Ha $3bIKE MaTE€MaTHKH; COCTaBJSATh BBIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3a/layM, UCCIEI0BAThH
MOCTPOEHHBIE ~ MOJEJIM €  MCIOJB30BAaHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTaT

YMeHue omnepupoBaTh MOHATHIMH: CpeqHee apudMeThdyeckoe, MeauaHa,
HauOoJiblllee W HAaUMEHBIIIEE 3HAYCHUS, pa3Max, TUCIIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEeHHE U3BIIeKaTh, HHTEPIPETUPOBATH
nH(popMaIno, MpEACTaBICHHYIO B TabimuIlax, Ha auarpammax, rpadukax,
OTPaXKaIOIlyI0 CBOWCTBA pPEANbHBIX MPOLIECCOB U SABJICHHI; MPEICTaBIATH
nHpOpMaNUIO ¢ TOMOIIBI0 TAbMWMII W  JAWarpaMM;  HCCIEA0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM TpadUuIecKux
METOJIOB U JJEKTPOHHBIX CPEICTB; TpadUUueCKH HCCIEI0BATh COBMECTHBIE
HaOII0JIEHHs C TIOMOIIBIO TUAarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIN OIBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIYYalHOTO COOBITHSI; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCTOJIb30BAHUEM TpaPUUECKUX METOJIOB; IPUMEHATH (POPMYIIbI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (QOpMyiy TMONHONH BEPOATHOCTH, (QOPMYITY
bepuynnu, xkomOuHaTopHble (BakThl U (HOPMYIIBI; OLEHUBATH BEPOSITHOCTH
peabHbIX COOBITHH; yYMEHHE ONEepUpOBaTh MOHATUSAMU: CIy4ailHas
BEJIMYUHA, pACIPEACICHUE BEPOSITHOCTEH, MaTEMaTU4YECKOE OXUIAHUE,
JMCIIEPCUs U CTAaHJAPTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, (YHKLIUU
pacupeneieHdss Y IUIOTHOCTH — PAaBHOMEPHOIO,  ITOKA3aTEIbHOIO U
HOPMAJIbHOTO PACHpPElEIICHNN; YMEHHE HCIIOJIB30BATh CBOMCTBA U3YYEHHBIX




pacrnpenelieHuil UId pEIIeHHs 3alad; 3HAaKOMCTBO C IOHATHUSAMHU: 3aKOH
OOJIBIIINX YHCEJ, METO/bI BRIOOPOYHBIX HCCIEIOBAHUIN; YMEHUE MPUBOAUTH
IpUMEpbl MPOSABICHHUS 3aKOHA OOJBIIMX 4YHMCEN B MHPUPOJHBIX U
OOIIIECTBEHHBIX SBICHHUAX; YMEHHE ONEPUPOBATh MOHATHSIMHU: COUETAHUE,
NIEePEeCTaHOBKa, YMCIIO COYETaHHWM, YMCIO NEepecTaHoBOK; OmHOM HbroToHa;
yYMEHHUE MPUMEHSATh KOMOMHATOPHBIE (DAKThl U PACCYXKIEHUS Ul PELICHUS
3aJa4; OLIEHUBaTb BEPOATHOCTH  pEAIbHBIX  COOBITUH;  COCTaBIATh
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH NIOJIYYCHHBIA PE3YNIbTAT

YMeHue  omnepupoBaTh  HNOHATHUSIMU:  TOYKa, IMpsiMas,  IUJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa, TUIOCKUN Yroj, JBYTpaHHBIN
yrojl, TPEXTpaHHbI Yroj, CKpEIIMBAIOIIMECS NpsSMbIE, MapajlIeIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, Yroa MEXAY MPsIMBbIMHU, yroll
MEXy NMPSAMOM U IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMU, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXAY HPSIMBIMU, PACCTOSIHHE MEXIY
IUIOCKOCTSIMU; YMEHME MHCIIONIb30BaTh IpPU PELIEHUH 3aJa4 H3y4YCHHbIE
(bakTbl U TeopeMbl IMJIAaHUMETPUHU; YMEHHE OLICHHBATh pa3Mepbl 0OBEKTOB
OKpPY)KAIOIIEr0 MHpA; CTPOUTh MaTeMaTUYECKUE MOJEIU C ITOMOUIBIO
FeOMETPUUYECKUX TIOHATUH U BEJIMYMH, pelIaTh CBS3aHHbIE C HUMU
MIPAKTUYECKHE 3a/1a4H
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOUIA]b (QUIypsl, 00BEM (uUrypHI,
MHOTOTPaHHHK, IPaBUIBHBI MHOTOTPaHHUK, CEYCHNE MHOTOTPAaHHUKA, KYO,
napajiesienunes, npusMa, nupamuja, Gurypa u MOBEpPXHOCTb BpallCHMS,
OWIMHAP, KOHYC, map, cdepa, iomanas cgepsl, IIIOMAIs MOBEPXHOCTH
NUPaMUAbI, MPU3MBI, KOHYCa, LWIMHApA, 00bEM Kyba, MPsIMOYroJIbHOTO
napajuiefienunena, MNUpaMHAbl, NPU3MBI, LWIMHIpa, KOHYyca, Ilapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHHUS KOHYCA M LWIMHJIPA, NMapaJIJIENIbHBIE OCH
WM OCHOBAaHMIO, CEYEHHE 11apa, IUIOCKOCTh, Kacaromasics chepsl, HUIMHIpA,
KOHyCa; yMEHHE CTPOMTb CEYEHHE MHOTOrpaHHMKa, H300pakaTh
MHOTOTPaHHUKHU, (UTyphl U TOBEPXHOCTH BpallleHUs, UX CEYEHMs, B TOM
YHCJIe C TOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHHUE INPUMEHATh CBOWMCTBA
reOMEeTpUUYECKUX (Uryp, caMocTOSTeNIbHO (DOPMYIHpOBaTh ONpeeSICHUs
u3ydyaemblX (Uryp, BBIJIBUTaTh THUIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reoMeTpuyeckux (¢Guryp, OOOCHOBBIBATH WJIM OIPOBEPraTb HX; yMEHHE
MIPOBOJIUTH KJIACCU(PUKAIMIO (GUTYp MO Pa3TUYHBIM MPU3HAKAM, BBIMOIHATh
He00XO0IMMBbIE JIOTIOJIHUTENbHbBIE TOCTPOEHUS

YMeHrne  omepupoBaTh  MOHATHSAMHU:  JBW)KEHHE B IPOCTPAHCTBE,
napajieNIbHbli MepeHoC, CUMMETpUsi Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MON00MsA, TOAOOHBIE (UIYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIE W MOA00HBIE (UIYphl, B TOM 4YHCIE B HIPUPOJE,
HCKYCCTBE, apXHUTEKTYpE; MCIOIH30BATh T€OMETPHUUECKUE OTHOUICHHS TPH
pelIeHNH 3a7ay; HAXOAUTh TI'EOMETPUYECKHE BEIMYUHBI (IUJIMHA, YTOJ,
IouaAb, 00bEM) MpHU pelIeHNH 3a7ad U3 IPYTUX Y4eOHBIX NMPEAMETOB U U3
peanbHON >KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE BEIWYMHBI (JJIMHA,
yroj, IUIOMIAJh, OOBEM, IJIOMIATh MOBEPXHOCTH), HCIIONB3YS H3yYEeHHBIE
¢dbopMyIBl M METOJbI, B TOM YHCIE: IUIOUIab MOBEPXHOCTH IHPAMUJIBI,
MPU3MBI, KOHYCa, IWINHPA, TUIoaab chepbl; 00hEM Kyda, IPSIMOYTOIHBHOTO
napajuiesenunena, MUpaMuIbl, TPU3MbL, [WIHHIApPA, KOHYcA, [1apa; yMEHHE
HaxOJUTh OTHOIIIEHHE 00BEMOB TTOTOOHBIX (hHUTYp
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YMeHue onepupoBaTh MOHSATUSIMU: MPSAMOYTOJibHAS CHCTEMa KOOpIMHAT,




BEKTOpP, KOODJIMHATHI TOYKH, KOOPJHMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpAa Ha 4YKCJIO, pa3jIoKEHHE BEKTOpa Mo 0Oa3wucy,
CKISIPHOE TPOM3BEACHUE, BEKTOPHOE IPOM3BEACHUE, YIOJ  MEXIy
BCKTOpPaMH; YMCHHUC HCIIOJIb30BATh BeKTOpHBIﬁ nu KOOpI[HHaTHBIfI METOA MJIA
peIIeHHsI TEOMETPUIECKUX 3214 U 3a/1a4 JPYTUX Y4eOHBIX PEMETOB
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YMenue BbIOMpPATh MOIXOASAIIMNA METOJ JUIsl PElICHUs 3aJaud; MOHMMAaHUE
3HAYUMOCTH MATEMaTUKH B W3YYCHHH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHHWI; yMEHUE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKUd B MCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MATEMaTHUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKH

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUAA, ITIPOBEPAEMBIX HA EI'I I1O

MATEMATHUKE
Kon [IpoBepsieMBIil JIEMEHT COAECpKAHUS
1 Yucna v BIYUCICHUS
11 HarypanbHble u nensie yucia. [Ipu3Haky JeMMOoCTH HEbIX YUCell
19 Parmonanbheie ynciaa. OOBIKHOBEHHBIC U ICCATHYHBIC APOOH, TPOLEHTHI, O0ECKOHEUHBIE
nepuonyeckue Apoou
13 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. J[leiictBus ¢ apupmeTHuecKuMu
KOPHSIMH HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ nenbiM nokasarteneM. CTeneHb ¢ palMOHAIbHBIM Noka3areneM. CBoiicTBa
CTETIeH!
15 CuHyc, KOCHHYC ¥ TAHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HaTypalbHble JOrapupMbl
JlelicTBUTeNnbHBIE yucaa. ApudmMeTnueckue onepanuu ¢ JeWCTBUTEIbHBIMU YUCIAMH.
1.7 [TpuOnmxEHHBIE BBIYMCICHUS, MIpaBUiIa OKPYTJIEHUS, MPUKUAKA U OLIEHKA pe3yjbTaTa
BBIYMCIICHUN
1.8 ITpeoOpa3oBaHue BoIpaXKeHUN
1.9 KomrnekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHs
2.4 [TokazarenbHble U IorapupMUUYECKIE YPaBHEHUS
2.5 Lenbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppainmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeTuTenh MaTPHUIIhI
3 OyHKIIUU U Tpaduku
31 OyHkusa, crnocoObl 3amaHus ¢GyHkuua. ['padux dyHkumm. B3anmaOo oOpaTHBIC

¢bynkuuu. Yérneie u HeuéTHbIe QyHKIMHU. [lepuoguueckue GpyHKINH




OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHud ¢ynkuuu. Hymn ¢dyHxkuuu.
32 [TpomexxyTkH 3HAKOMOCTOSIHCTBA. [IpOMeKyTKH MOHOTOHHOCTH (PyHKITMH. MakCUMyMbl
U MHHUMYMbl (QyHKuuu. HaumOonbliee W HauMeHbllee 3HaueHUE (QYHKIUM Ha
IIPOMEXKYTKE
33 Crenennas ()yHKIMS C HATYpaJIbHBIM M IIeJbIM Noka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKINH, KX CBOHCTBA U TpaduKu
36 Touku pazpeiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoicTBa (DYHKIIMIA, HETIPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBarenbHOCTH, CIOCOOBI 331aHNUS TOCIIE0BATEIBHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccu. @opmyiia ClI0KHBIX POLIEHTOB
4 Hauana maTemMaTueckoro aHajinza
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMNA
[IpumeneHne NPOU3BOJHOW K MCCIEAOBAHHIO (YHKUMH Ha MOHOTOHHOCTh
4.2 KCcTpeMyMbl. HaxokaeHne HamOONbLIEro W HaMMEHbIIEro 3HaYeHHs (QYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
9) MHosxecTBa U JIOTHKa
5.1 MHoxecTBO, ornepaluu Haj MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpaleHUS
7.5 KoopanHats! 1 BEKTOPHI
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE:
1. HWutepakTHBHAs MaHEIb
2. MHuorodyHKIIMOHAIEHOE YCTPOICTBO
3. JlokymeHT-Kamepa
4. DOnextpoHHbIe cpenctBa o0yuenus (CD, DVD, Blu-ray, Buneoduiabmsl,

WHTEPAaKTUBHBIE TUTAKATHI, TUIIEH3MOHHOE TIporpaMMHOe oOecrieueHne) s KaOuHeTa
MaTEMAaTUKU

KomruiekT yueOHbIX BUACO(DUITEMOB MO KypCYy MaTeMaTHKH

Cucrema 1eMOHCTpAIUU U XpaHEHUS TaOIHI]

KomrmbroTep crienuanicta, JUIEeH3HOHHOE TPOTrPpaMMHOE O0ecTIieueHre
AKycTHUecKas CUCTeMa IS ayAUTOPUHU

ONo O

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* MaremaTuka: ajireOpa M Hadaja MaTeMaTHYECKOI0 aHAIN3a, TeOMETPHSL.
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