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INOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIil Kypc «Anredpa U Hadalla MaTeMAaTHYECKOTO aHAIM3ay SBJSICTCS OAHUM M3 Hanboliee 3HAYMMBIX B IIPOTpaMMe CPEIHEro OO0IIero
o0pa3oBaHMsl, TTOCKOJIBbKY, C OJJHOM CTOPOHBI, OH 00€CIeYNBACT MHCTPYMEHTAIbHYIO 0a3y NJIs M3Y4YEeHHs BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C
Ipyroil cTopoHsl, (OPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBILIUICHHE OOYYarolMXCs Ha YpPOBHE, HEOOXOIMMOM i OCBOCHHS HMH(OPMATUKH,
OO0IIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH U JIPYT'MX JUCIMILIMH. B paMkax JaHHOTO y4eOHOro Kypca oOydarouruecs OBIIAZICBAIOT YHUBEPCAIHHBIM
SI3BIKOM COBPEMEHHOU HAayKH, KOTOpasi pOpMyYIHpPYeT CBOU JOCTH)KCHUS B MAaTEMAaTHUECKOH opme.

Y4eOHbIif Kypc airedpbl M Haual MaTeMaTUYeCKOro aHalli3a 3aKja/IbIBAeT OCHOBY JUIsl YCIIEIIHOTO OBJAQJCHUS 3aKOHAMH (DU3UKH, XUMHH,
OHMOJIOTHH, TIOHUMAHUSI OCHOBHBIX TEHICHIMI pPa3BUTHS SKOHOMUKH M OOIIECTBEHHOW J>KW3HM, IMO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIOIB30BaTh UX JJIS JATBHEHINIEro 00pa30BaHus U B IOBCEIHEBHON XU3HU. B TO e Bpems
OBJIQJICHUE AaOCTPAKTHBIMU M JIOTHYECKH CTPOTUMHU KOHCTPYKIMSMU aireOpbl MU MaTeMaTHYeCKOTO aHajiu3a pa3BUBACT YMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JIOKa3bIBaTh YTBEPKICHHUS C IOMOIIBI0 MHIAYKIUH U PacCyKIaTh JEAYKTUBHO, HCIOJIB30BaTh
0000111eHIe U KOHKPETH3AIUI0, abCcTparnpoBaHue U aHaJIoTuio, GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIICHHUE.

B xone usyuenus y4yeOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOrO aHallM3a» OO0yYarolIuecs IMOJIY4aioT HOBBIM OMBIT pPEHICHMS
MPUKIJIATHBIX 3a/1ad, CaMOCTOSTEIBHOTO IMOCTPOCHUSI MATEMAaTHYECKUX MOJIENIed peaIbHBIX CUTYyaIllMil, MHTEPIPETANUU TMOTYYECHHBIX peIICHUH,
3HAKOMSTCA C IPUMEPAMU MAaTEMATUUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMH U
MX aBTOPAMH.

VYueOHbIl Kypc 0OJagaeT 3HAYMTENbHBIM BOCIHMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH peaqu3yeTcss Kak depe3 ydeOHBbI Marepuad,
CIIOCOOCTBYIOMUN (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI, TaK U 4epe3 CHerupuKy ydeOHOU NeSTebHOCTH, TPEOYIOIIeH MpOI0IKUTETHHOM
KOHIIEHTpAllUi BHUMaHUS, CAMOCTOSTEIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTar.

B ocHOoBe MeTonuKH 00y4YeHHs anre0pe U HayajaaM MaTeMaTUYeCKOTO aHaln3a JICKUT JAeITeIbHOCTHBIN MPUHIIUIT 00y4eHUs.

B crpykrype yueOHOro kypca «Anredpa ¥ Hayajla MaTeMaTUYECKOTO aHajin3a» BbIIEIEHBI CIEIYIOIINE COIAEP’KATEIbHO-METOINYECKUE
nuHun: «Yucna u BeraucneHus», «OyHKIuM U rpadukny, «YpaBHEHUS W HepaBeHCTBa», «Hauama maremarnueckoro anammzay, «MHOXeCTBa H
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Joruka». Bce OCHOBHBIE CONEp:KaTeNbHO-METOIUYECKUE JMHUM H3Yy4alOTCs Ha MPOTSHKEHUHU JBYX JIeT OOydeHHUs Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, €CTECTBEHHO JOMOJHSS APYr Apyra W MOCTENEHHO HACHIIIAsACh HOBBIMHU TEeMaMU M pasaenamMu. [laHHbIM yueOHBI Kypc sBIseTcs
MHTETPATUBHBIM, MOCKOJIbKY OOBEeIUHSET B cebe coaep)kaHhe HECKOIBKMX MaTeMaTHYeCKUX AMCHUIUIMH, TaKHX KaK anredpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUI aHaIu3, TEOPHsl MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. [Io mepe Toro kak o0ydaromuecs: oBiafeBaoT Bc€ 6ojee MUPOKUM
MaTEMaTHUYECKUM alIapaToM, Y HUX MOCJIeI0BaTeNIbHO (JOPMUPYETCS U COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJENb pealbHOMN
CUTYyalluu, IPUMEHATh 3HAHUS, TIOJTYYEHHBIC IIPH U3YUYEHHH y4eOHOTO Kypca, sl PeIeHUs CaMOCTOSTENFHO CpOPMYTHMPOBAHHON MaTeMaTHYECKON
3a/1a4y, a 3aT€M MHTEPIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOAUYECKAsT JTUHUS «YUuClia ¥ BBIYUCICHUS» 3aBepuiaeT (OPMUPOBAHHWE HABHIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX
qrcel, KOTOpoe ObLJI0 HayaTo Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpennero obuiero o0pazoBaHusi 0co60oe BHUMaHUE yenseTcs
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIMX B CeOs MCIONIB30BaHUE Pa3IMYHBIX (HOPM 3alHMCH YMCIA, YMEHHE JeNaTh
MPUKHJIKY, BBITIOIHITH MPUOIMKEHHBIE BBIYMCICHHS, OLICHUBATh YHCIOBBIE BBHIPAXKEHHS, pabOTaTh ¢ MaTeMaTUYECKMMHU KOHCTaHTaMH. 3HAKOMBIC
00y4aromuMcsi MHOKECTBA HATYPaJIbHBIX, LEIbIX, PAMOHAIBHBIX U JIEHCTBUTENBHBIX YKCEN JOMOIHSAIOTCS MHOXKECTBOM KOMILUIEKCHBIX uncen. B
KaX/I0M M3 3TUX MHOKECTB paCCMaTPUBAIOTCSI CBOUCTBEHHbIE €My CIIELM(PHUECKUE 33/1a4M U OTEepaLiK: JISJIEHUE HalleJI0, ONIEpUPOBAHUE OCTATKaAMH
Ha MHO’KECTBE LIEJIbIX YHCEN, 0COObIe CBOWCTBA PAl[MOHAIBHBIX U UPPALMOHATIBHBIX YHCEN, apu(METHUECKHIE Ollepalii, a TAaK)Ke U3BJICUEHHE KOPHS
HaTypaJbHOM CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX YHcesl. biaromaps IOCienoBaTeIpHOMY pacCHIMPEHHMIO Kpyra HCIOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS /s peIlieHUs pa3IMyHbIX 3a]1a4 (POpMUPYETCs MPECTAaBICHNUE O €IMHCTBE MAaTEMAaTUKU KaK HayKU U
e€ poJIM B IOCTPOSHUH MOJIeNell pealbHOro MUPA, IIUPOKO UCHOIb3YIOTCS 0000IIEHHE U KOHKPeTH3alH 1.

JIlunus «YpaBHEHHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUU BCEro 00y4YeHMsl Ha YPOBHE CPEAHEro O0IIero 00pa3oBaHus, IOCKOJIbKY B
KaxxaoM paszzgene IIporpaMMbl mpeaycMOTpEHO pelIeHHe COOTBETCTBYIOIIMX 3agad. B pesynbrare oOyuaroluecss OBIAAEBAIOT pPa3IUnYHBIMU
METOAAMHU PELICHHs PAllMOHAIBHBIX, UPPALMOHANBHBIX, MOKA3aTeNbHbIX, JOTapU(PMUUIECKHX U TPUTOHOMETPUYECKHX YpaBHEHUH, HEPaBEHCTB U
CHCTEM, a TaKXke 3aJad, coJepXkalux mnapamerpsl. [lodydeHHbIE yMEHHS HIMPOKO HCIOJB3YIOTCS NMPH HCCIEIOBAHUU (YHKUIUN C TOMOUIBIO
MIPOM3BOJIHOM, MpH pEUIeHUH NPUKIATHBIX 3a7ad M 3a/Jad Ha HaxXOKJIEeHHWE HauOOJbIIMX M HAUMEHbIIMX 3HaueHud QyHkuuu. JlanHas
coJiepKaTeNibHas JUHMS BKJIIOYAeT B ce0s Takxke (OpMUpOBaHHME YMEHUH BBINNOJHATH pacuéThl Mo (opmynam, mpeoOpa3oBaHUs pallMOHAIbHBIX,
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UpPpalMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakkKe BBIPAKEHUH, coJepKallluX CTeNeHW M Jjorapudmsl. biaromaps usydeHuro
anreOpandeckoro Marepuana MPOUCXOIHT JalbHEHIIee pa3BUTHE AITOPHUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS O0yJaromuxcs, pOpMUPYIOTCS
HAaBBIKH JICAYKTHUBHBIX PACCYXKICHH, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PAaBEHCTB U
HepaBeHCTB. Anrebpa mpemiaraet 3(Q(EeKTUBHbIE HHCTPYMEHTBl Ul pElIeHHs NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3a/lad, HarjsaHo
JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKU.

CopnepxatenbHo-MeToanYecKast JIMHUS «DyHKIMK U rpaduKu» TECHO MEeperieTaeTcsi ¢ APYruMH JIMHUSAMHE y4eOHOTo Kypca, MOCKOJIBbKY B
KaKOM-TO CMBbICJIE 3a/aéT IOCJEAO0BAaTENbHOCTh HW3Y4YEHHUs Marepuana. l3ydyeHue cTeneHHOW, IOKa3aTENbHOM, JIOrapu(pMUUYECKOH U
TPUTOHOMETPUUYECKUX (YHKLUH, UX CBONCTB W TpadUKOB, MCHONb30BaHUE (DYHKIUI [UId pelleHus 3ajady U3 JAPYIHX Y4eOHBIX MPEIMETOB U
peanbHOM KM3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHHEM ypaBHEHUIl U HepaBeHCTB. [Ipu 3ToM GonblIoe BHUMaHUE
yaensiercsi GOPMUPOBAHHUIO YMEHUS BBIPAXKaTh (HOPMYJIAMU 3aBUCUMOCTH MEXAY PAa3IMYHBIMH BEIIMIMHAMHM, UCCIICIOBATH MOMyYeHHBIC (DYHKIINH,
CTPOMUTH UX Tpapuku. Marepuan 3TON coJepKaTEeIbHOMN JIMHUYU HALIEJIEH Ha Pa3BUTHE YMEHHUI M HABBIKOB, IMO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH
MEX]y BEIMYMHAMH B pa3IMuHON GopMe: aHaIUTUYECKOH, rpaduueckoi U cioBecHOR. Ero nzyueHue cnocoOCTByeT pa3BUTHIO allTOPUTMHUECKOTO
MBILIEHHS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHUIO aHAIOTUH.

CopnepxarenpHast nuHus «Hagana mareMaTnyeckoro aHaian3a» MO3BOJIET CYIIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTH4YeCKHX, TaK U
MPUKJIAJHBIX 3a/1a4, JOCTYIHBIX OOYYaloIUMCS, TaK KaK Yy HUX MOSABISETCS BO3MOXKHOCTh CTPOUTH I'paUKH CIOXKHBIX (YHKIMHA, ONpeaensTh UX
HauOoJbIIMNEe M HAUMEHbIIME 3HAUEHMs, BBIUUCIATH IUIOMAAM (Uryp u oOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOpEeHHs mporeccoB. [laHHas
colepaKaTellbHasl JUHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOEHUS MATEMaTHYECKUX MOJEJEH pPEANbHBIX CUTYyalUui, IMO3BOJSAET HAXOAWTH
HawIydlllee pellieHue B MPUKIATHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOro aHajlu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-IOTUYECKOTO U KPEATUBHOI'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O BBIIAIOUIMXCS pPe3ysbTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 X aBTOpax.

CopepxarenbHo-MeTOAUYECKas IMHUSA «MHOXECTBa U JIOTUKa» BKJIIOYAET B c€0Sl 3JIEMEHTHI TEOPUH MHOKECTB M MaTeMaTH4E€CKON JIOTHUKH.
TeopeTI/IKO-MHO)KeCTBeHHBIe MNpEaACTAaBJICHUA IMMPOHU3BIBAIOT BECH KYpPC IIKOTLHOM MaTeMaTHKH H nopeajiararoT HaubOoJiee YHI/IBepCHIII)HHﬁ SA3BIK,
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00BbeAMHSIOMMI BCe pa3zesbl MaTeMaTUKU U €€ MPUII0KEHHH, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMAaTHUECKHE TUCHUIUIMHBI U UX MPHIOKEHUS B €IHHOE
nenoe. [loaToMy BaXXHO JaTh BO3MOXHOCTH OOYyYaromeMycsi IOHHUMATh TEOPETHKO-MHOXKECTBEHHBIH S3BIK COBPEMEHHOW MAaTEeMaTUKH H
HCIIOJIB30BaTh €ro Ui BBIPAKEHUsI CBOMX MBICIEH. /[pyruM BaKHBIM IPU3HAKOM MATEMATHKM KAaK HAyKW CIEAYyeT IPU3HATH CBOWCTBEHHYIO €i
CTPOroCcTh OOOCHOBAHMH U CJIE€JOBAHHE ONPECAEHHBIM IPaBUIaM ITOCTPOCHUS JT0KAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYECKOH JIOT UKU
CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHS OOYYaroIIMXCs, MO3BOJISIET UM CTPOMTH CBOU PACCY)KICHHS HA OCHOBE JIOTHUECKHMX IIPaBHII,
(hopMHUpyeT HABBIKM KPUTUYECKOTO MBITILICHUSI.

B yuebHOM Kypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHAJIHM3a» MPHUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBAHUS, KOTOPHIE
NPU3BaHBl CIIOCOOCTBOBATh (DOPMHPOBAHMIO HABBIKOB IOCTPOCHUS MOJENEH pealbHBIX CUTYalUi, MCCICIOBAaHHS STHX MOJENEH C MOMOIIbIO
amnmapaTa anreOpsl 1 MaTeMaTH4ecKoro aHaln3a, WHTEPIPETAIMy TOJy4eHHBIX Pe3yiabTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIH M3 pa3aeioB
MIPOrPaMMBbI, TTOCKOJIBKY BECh MarepHall y4eOHOro Kypca IMUPOKO HCTOJIB3YeTCs IS PEIICHUs NMPUKIAAHBIX 3amad. [Ipw pemeHun pearbHBIX
IPAaKTHUECKUX 3a/7a4 OOydaroluecss pPa3BUBAIOT HAOMIOAATENBHOCTh, YMEHHE HAXOIMTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HMCHOIb30BaTh
aHAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh Mpodiemy. JlesTenbHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 337ad OpraHU3yeTcs B
npoliecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOr0 aHaIu3ay.

Ha nsyuenue yueOHoro kypca «Anredpa v Hadajga MaTeMaTHYeCKOro aHain3a» oTBoautTcs 272 yaca: B 10 xmacce — 136 yacoB (4 vaca B

Heneno), B 11 kmacce — 136 yacoB (4 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHHSA

Panyonanenele ynciaa. OOBIKHOBEHHBIE U JECATHUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIe nepuoauyeckue apoodu. Ilpumenenue npobeit n
IIPOLIEHTOB ISl PELICHMsI IPUKJIAJHBIX 33a[1a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUN U pPealbHOU XKU3HU.

JleiicTBuTenpHbIC YKcaa. PannoHanbHble M UppalMOHATBHBIE YHCTa. ApH(PMETHUYECKHE ONepaluy ¢ JIEeHCTBUTENBHBIMUA YUcIaMu. Moaynb
JEHCTBUTENBHOTO YnCia U ero cBoicTBa. [IpubnmkEéHHble BIYMCICHUS, IPaBUiIa OKPYIVIEHUS, IPUKHU/IKA U OLIEHKA Pe3y/bTaTa BEIUUCICHUM.

Crenenp ¢ nenslM nokaszareneM. bunom Herorona. Mcnonb3oBanue noaxojsmied GopMbl 3aMCH JEHCTBUTENBHBIX YUCEN JUIS pEeIIeHUs
IIPAKTUYECKUX 3a]a4 U NIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHsb ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajlbHbIE JIOrapU(MBbI.

CuHycC, KOCHHYC, TAHT'€HC, KOTAHT€HC YNCI0BOTI0 apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHus1 M HEpaABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHUS U YPaBHEHMs-CIIECICTBUS.
HepaBeHcTBO, penieHre HepaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LENbIX U JPOOHO-PAllMOHAIBHBIX YpaBHEHUH M HepaBeHCTB. MHOrowieHbl OT OJHOW nepeMeHHoH. [lenenue
MHOT'O4YJICHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. Muorounens! ¢ nensiMu koddduiuentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

WppanmonaneHble ypaBHeHUs1. OCHOBHBIE METOABI PELIEHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalliX Jorapudmel.



Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS JIOTAPU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUTrOHOMeTpUUeckue Qopmynbl. [IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BbIpaKeHUH. PerieHne TPUTOHOMETPHUYECKUX
YpPaBHEHUU.

Pemienue cucrem JMHEHHBIX ypaBHEHHM. MaTpulla CUCTEMBbI JIMHEHHBIX ypaBHEHHH. OnpenenuTenb MAaTpUIlbl 2X2, €ero reOMETPUUYECKUI
CMBICII U CBOMCTBA, BBIUUCIECHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPEACIUTENS JUIsl PELICHUsI CUCTEMBI JINHEWHBIX YpaBHEHUW. Pemenne npukiaaHbix
3a]1a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEHU. VccneioBaHue MOCTpOSHHONW MOJIEH € TOMOLIBIO MaTPULL ¥ OIIPEAEIUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIEN PEAIbHOW CUTYallMK ¢ IIOMOLIBIO YPABHEHUM U HEPAaBeHCTB. [I[puMeHeHne ypaBHEHHI U HEPABEHCTB
K PEIIeHHI0 MaTeMaTHUeCKUX 3aja4 U 3aj[ad U3 pa3IMuHbIX o0acTel HAyKH U pealbHOM KU3HU.

DOyHKIUH U rpapuKu

OyHkws, cnocoObl 3amanus (yHKIUU. B3ammao oOpateie ¢yHkiuu. Kommosunus ¢yHknwid. ['paduk ¢GyHKIUH. DIeMEHTapHBIC
npeoOpa3oBanus rpaguKoB QyHKIHHA.

Ob6unacTe onpezeneHus 1 MHOKeCTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkiun. [IpomMexxyTku 3HaKOMOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.
[Tepuonnueckue ¢pyHkuuu. I[IpomexyTku MOHOTOHHOCTH (YHKLIMU. MakcuMyMbl 1 MUHUMYMBI (pyHKIMH. Hanbosbliee 1 HauMeHblee 3HaYeHUs
(GYHKIIUM Ha IPOMEXKYTKE.

Jluneitnas, kBagpaTuuHas U IpoOHO-TMHEIHAS PYHKINU. DJIEMEHTApHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (yHKIMS C HATYpaJbHBIM U LIENbIM MOKa3aTesneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOpHS n-oi CTENEH! Kak (PyHKIUU
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTeJIeM.

[ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX cBoWcTBa U Tpaduku. Mcnonab3oBanue rpadukoB QyHKIUHM JJIsl pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIETICHUE TPUTOHOMETPUUYECKUX (PYHKIIUNA YHCIOBOTO apryMEHTA.

OyHKIMOHATIbHbIE 3aBUCUMOCTH B pealIbHBIX MpOLeccax U ABJICHUAX. | paQ UKy peabHbIX 3aBUCUMOCTEIA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBareTbHOCTH, CIOCOOBI 3aJaHMs TOCIEAOBATEIbHOCTEH. MeToa MareMaTH4ecKo HWHAYKIMH. MOHOTOHHBIE W OTpaHUYCHHBIC
MOCJIeI0BATENbHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MaTEMaTHUECKOI0 aHAJIM3a KaK aHalln3a 0€CKOHEUHO MaJIbIX.
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Apudmernueckast 1 reomeTpuueckas nporpeccuu. beckoneuno yosiBaromias reomerpudeckas nmporpeccusi. Cymma GeCKOHEUHO yObIBaromiei
r€OMETPUYECKON IIPOrpeccuu. JIMHEHHBINM U dKCIOHEHIMAIBHBIA pocT. Yncno e. Popmyna CII0KHBIX IPOLEHTOB. Mcrionb30BaHue IPOrpeccuu Uis
peLIeHUs PeANIbHBIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpeprsiBHBIC GYHKIIMKM U UX CBOMCTBA. TOYKHU pa3pbiBa. ACUMITOTH rpadukoB GyHKmuil. CBONCTBA GYHKIIMA HENIPEPHIBHBIX HA OTPE3KE.
MeTtoa MHTEpBaJIOB ISl pellieHrs HepaBeHCTB. [IpuMeHeHre CBONCTB HeNPEPHIBHBIX (DYHKIUH 7S pelIeHus 3a/1a4.

[TepBast u BTOpasi mpou3BoHbIe PyHKIMH. OnpeaeneHue, TeOMETPUICCKUN U PU3NICCKUI CMBICIT POU3BOIHON. YpaBHEHHE KacaTeIbHOU K
rpaduky ¢pyaxmun. [TponsBomHbie aneMeHTapHbIX QyHKIUH. [Ipon3BoaHas CyMMBI, TPOU3BEIECHHS, YACTHOTO U KOMITO3UIIMU (DYyHKIINH.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOKECTBAMH U X cBocTBa. [{uarpammsl Ditnepa—Benna. [Ipumenenne TeopeTukO-MHOKECTBEHHOTO arrapara
JUIS. OIIMCAHMSI pEaJIbHBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Ornpezenenne, TeopeMa, CBOMCTBO MaTeMAaTUUECKOTO 00BEKTA, CIEICTBHUE, I0KA3aTEIbCTBO, PABHOCUIILHBIC YPAaBHEHUS.

11 KUIACC

Yuciia 1 BIYMCICHUSA

Harypanbnabie u 1ensie uyucna. [IpuMeHeHHe MPU3HAKOB JIETUMOCTH IEJbIX 4Yuced, HaunOoibmwmil oOmmil aenurens (mamee — HOJ) u
HauMeHblIee obiee kpatHoe (nanee — HOK), ocraTtkoB no moaysito, anroputMa EBkiinza /i peleHns 3aay B LebIX YUcax.

KommnekcHble uncna. AnreOpavyeckass ¥ TpUrOHOMETpHUYecKas (OPMBI 3alHUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHdecKkue orepanuu ¢
KOMIUIEKCHBIMH 4ucliaMd. M300pakeHre KOMIUIEKCHBIX YHCeI Ha KOOpAuHATHOM Tuiockoctu. Popmyna MyaBpa. Kopuu n-oit crenenu wus
KOMIUIEKCHOTO yHciia. [[puMeHeHne KOMIIEKCHBIX YMCeN sl peleHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ad.

YpaBHeHHUs M HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YpaBHEHHUI 1 HEpAaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI C TIOMOIIbIO TPUTOHOMETPUYECKOW OKpPYKHOCTHU. PelieHne TpUrOHOMETPUYECKUX

HEPaBEHCTB.



OCHOBHBIE METO/IbI PEIIEHUS T0KA3aTEeNIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX, HPPAlMOHATIBHBIX, TOKA3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHECHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

[IpuMeHeHHe ypaBHEHMI, CUCTEM U HEPAaBEHCTB K PELICHHWI0 MAaTEMATHYECKMX 3a7ay M 33734 U3 Pa3IM4HbIX 00JacTell HaAyKu U peanbHOM
KU3HU, UHTEPIPETALUs [IOJIYyYEHHBIX PE3YJIbTAaTOB.

DyHKIUH U ITpaPUKH

I'padux xomnosunuu ¢pyHkuuid. ['eomerpudeckne o6pa3bl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHON IJIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTOIbI pELICHUsT yPAaBHEHUI 1 HEpaBEeHCTB. | paduueckue METO b peleHHs 3a4a4 C TapaMeTpaMu.

Hcnonp3oBanue rpadukoB GyHKIHUN AJIS UCCIETOBAHUS NPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOHUKAIOT MPH PEIICHUH 33a1ad U3 APYTHX
y4EOHBIX IPEAMETOB U PEATbHOM KU3HHU.

Havana maTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHre MPOU3BOAHON K HMCCIEAOBAaHUIO (YHKIMM Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxokieHue HamOOJbIIEro M HaUMEHbILEro
3HAYEHUI HEeNpepbIBHOW (PYHKIIMU Ha OTPE3KE.

[TpuMeHeHre MPOU3BOMHON Il HaXOXKIECHUS HAWIYYIIEro PElIeHUs B NPUKIAAHBIX 3aJadax, Ul ONpPENEIEHHUs CKOPOCTH U YCKOPEHUs
npoiiecca, 3alaHHOro (GOpMyIoil Uil rpauKoMm.

[TepBooOpa3Has, 0CHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBooOpa3Hbie anemeHTapHbIX (GyHKIuUN. [IpaBuina HaxoxkaeHHs TEpBOOOPA3HBIX.

Nurerpan. ['eomeTpudecknii CMBICT UHTETpaia. Beraucienne onpeaenéHnoro nuurerpaia mno ¢popmysie Hetorona-Jleitonuna.

[TpuMeHeHHe MHTETpaa s HAXOXKACHUS IUTola el MIocKuxX Guryp u 00bEMOB reOMETPUIECKUX TEI.

[Tpumepsr pemenuit nupdepeHIUaNbHBIX  ypaBHEHUH. MaremMaTuyeckoe MOJICIMPOBAaHUE pPEaIbHBIX IPOLIECCOB C  MOMOIIBIO

g depeHINaTbHBIX YPaBHEHHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIET'O OGPA3OBAHU A

OcBoenue yueOHOro npeamera «MaremaTukay JODKHO 00€CIeUnBaTh JOCTHKEHUE HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs CIEAYIOLUINX

JIMYHOCTHBIX, METANPEIMETHBIX U NIPEIMETHBIX 00Pa30BaTEeNIbHBIX PE3YIbTATOB!
JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BOCIMTAHME!

c(OPMHUPOBAHHOCTh TPAKIAHCKOH TMO3WIMH OOYYAroIIerocss Kak aKTHMBHOTO W OTBETCTBEHHOIO YJICHA POCCHHCKOTO O0OIIecTBa,
IPEJCTAaBICHUE O MaTEeMAaTUYeCKMX OCHOBaX ()YHKLIMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaxJaHCKOro oOliecTBa (BbIOOPHI,
OIIPOCHI U JIPYTroe), yMEHHE B3aUMO/IEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCcKoe BOCIIMTAHHUE!

c(OpPMUPOBAHHOCTh POCCUMCKON TIpa)JIaHCKOW HJIEHTUYHOCTH, YBAXEHHS K MPOILJIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUAM POCCUHCKUX MAaTEMaTUKOB U POCCUMCKOM MaTE€MaTU4YECKOM LIKOJIBI, UCIOJIB30BAHUE ITUX JOCTHIKCHUM B
JPYTUX HayKax, TEXHOJIOTHUX, chepax IKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME!

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTo Hapoaa, c()OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ’TUUECKOIO IMOBEJEHHUS, CBA3aHHOTO
C MPaKTHYECKUM NTPUMEHEHHEM JOCTHKEHHI HAYKU U 1eATeIbHOCThIO YUEHOT0, 0OCO3HAHHE JIMYHOTO BKJIA/1a B IOCTPOEHHUE YCTOWYMBOIO Oy 1yIIero;

4) 3cTeTHYECKOEe BOCIUTAHME!

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas ICTETHKY MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, PElIeHUH, pacCyKICHH,
BOCITIPUMMYHUBOCTBH K MATEMATHYECKUM aCIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTanme:
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c(OPMHUPOBAHHOCTh YMEHMsI IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3/0pOBOro M Oe3omacHoro obpasa >KU3HU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUNH M OTIbIXa, PeryssipHas (Qu3UYecKas aKTUBHOCTB),
(1)I/I3I/I‘IGCKO€ COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-03IIOpOBI/IT€J'IbH0ﬁ JACATCIIbHOCTBIO,

6) Tpy10BO€E BOCIIUTAHME!

TFOTOBHOCTh K TPYZY, OCO3HaAHHE LIEHHOCTH TPYAOIIO0Us, MHTEPEC K Pa3InYHbIM chepam NpodecCHOHAIBHON NesATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOW U e€ MPHIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymieil mpodeccuu W peann30BhIBaTh COOCTBEHHBIC KM3HEHHBIC
TUTaHBL, TOTOBHOCTD U CIIOCOOHOCTH K MaTeMaTHYECKOMY 00pa30BaHHIO M caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELIEHUU NMPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOI HallpaBJIeHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE!

Cq)OpMHpOBaHHOCTB DKOJIOTHUECKOH KYJbTYpPbI, IOHUMAHNUEC BJIIUAHUA COLUAIIBHO-3KOHOMHUYCCKUX HNPOLUECCOB HA COCTOSAHUC HpHpOIIHOfI u
COIIMAJIEHOW CpeNbl, OCO3HAHME TJI00AIBHOTO XapaKTepa KOJOTHYECKUX IMPOoOJIeM, OPUEHTAIUS HAa NMPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHWH s
peleHus 3a/1a4 B 00JIaCTH OKPYKaoIeil cpelibl, INIAHUPOBaHUE IIOCTYIIKOB M OLIEHKU UX BO3MOJKHBIX MOCIIEICTBUH Ul OKpY Karollel cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOH MPAKTUKH, TOHUMaHHUE
MaTeMaTHYEeCKOHN HAayKH Kak C(bepm YeJI0BEUECKOMN ACATCIIbHOCTH, 3TAaIlOB eé Pa3sBUTUA W 3HAYUMOCTH IJId Pa3sBUTUA LHUBHUIIM3allWM, OBJIAACHHC
A3BIKOM MaTeMaTHKH M MaTeMaTHUYeCKON KyJIbTypoi Kak CpeJCTBOM MO3HAHUSA MUPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M MCCIEI0BATENbCK YIO

JNEeATENIbHOCTh HHIAUBUAYAIBHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIE N1eHCTBHS

Basoevie nocuueckue oeticmeust:
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BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUNW MEXAY MOHITHIMH,
(GbopMyIMpoOBaTh OMpEICIICHUS TMOHATHI, YCTaHABIUBATH CYIIECTBCHHBIH MPU3HAK KiIacCHU(PHUKAIMKM, OCHOBAHUS JUIsi OOOOIICHHS W CPAaBHEHUS,
KPUTEPUHU TPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBbIBATh CYXKACHHUSA: YTBEPIUTENIbHbIE M OTpHUIIATEIbHBIC, €IWHUYHbIC, YaCTHBIE U oOlIMe,
YCIIOBHBIE;

BBISIBJISITH MATEMaTUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEUUs B (DaKTax, TaHHBIX, HAOTIOACHUIX U YTBEPIKICHUSX, IIPEAIaraTh
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUHUH;

JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHNEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOATEIBHO JI0KA3aTeIhCTBA MATEMATUYECKUX YTBEPXKIEHUN (IpsIMble U OT MPOTHBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKCHUS U BBIBOJIBL;

BBIOMPATh CIOCO0 pelieHrs y4eOHOM 3a1ayu (CpaBHHBATh HECKOJBKO BAPHMAHTOB PEIICHMS, BBIOMpATh HanOoJiee MOAXOMSAIINN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

baszosvie uccneoosamenvckue oeticmeusi:

WCIIOJIH30BaTh BOIPOCHl KaK MCCJIENIOBATEIBCKUN HHCTPYMEHT TO3HaHUA, (HOPMYTUPOBATh BOMPOCH, (UKCUPYIOIIUE MPOTHBOPEUHE,
npo0JieMy, YyCTaHABIMBATh HCKOMOE U JTAaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOANTH CAMOCTOSATEIHHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, MPOIIECCAMU;

CaMOCTOSITeNIbHO (popMylIHUpoBaTh OOOOIIEHUST W BBIBOABI IO pPE3yJIbTaTaM TMPOBEIEHHOTO HAOIIOJEHUS, HCCIEAOBaHUs, OIICHUBATH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOIIECHUH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MPEANOJIOKEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Paboma c ungpopmayueii:

BBISIBIIATH JIeOUIUTHI MHDOPMAINH, JTaHHBIX, HEOOXOIMMBIX JIJIs OTBETA HAa BOMPOC U JJIs PEIICHHUS 3a1a4H;
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BbIOMpaTh MHGOPMALIMIO U3 HCTOYHMKOB PA3JIMYHBIX THIIOB, AHAJIU3UPOBATh, CUCTEMATHU3UPOBATH M HHTEPIPETHUPOBATH HHOOPMALINIO
Pa3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

CTPYKTYpHUPOBATh HH(OPMAIIHIO, IPEIICTABIISTH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATEH TPaPUICCKH;

OLICHUBATh HAAEKHOCTh HMH(POPMALIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Obwenue:

BOCTIPUHUMATE U (POPMYITUPOBATH CYKJCHHUS B COOTBETCTBHH C YCIOBHSMH U IEISMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO X0y PelIeHHUs 3aaul, KOMMEHTHPOBATh MOJIYYCHHBIN pe3yibTar;

B Xo7ie 00CY>KJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TeMBbI, TPOOIEMbI, PelIaeMOi 3a/lauu, BbICKa3bIBaTh UJCH, HAIlCIEHHBIC
Ha TOMCK PEIICHUsI, COMIOCTABIISITH CBOM CY)KJICHHS C CYKIACHHUSIMHU JAPYTUX YYaCTHHKOB AHAIIOTa, OOHAPYKUBATh Pa3jIM4Me U CXOJICTBO MO3UIUH, B
KOPPEKTHOH (opme GopMyTUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHSI,

MPEJICTABIIATh PE3YyIbTAThl PEIICHUS 3a/1ayM, SKCIEPUMEHTA, UCCIEIOBAHUS, MMPOCKTa, CAMOCTOATEIHLHO BHIOMPATh (OpMAT BBICTYILICHUS C
y4€TOM 3a/1a4 MPE3eHTAIMU U 0COOEHHOCTEN ay TUTOPUH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopeanuzayus:

COCTaBIIATH IJIaH, AITOPUTM PEILICHUS 3a/1a4M, BRIOUPATh CIIOCO0 PEIIeHUs C yYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHH ¢ y4ETOM HOBOM MH(OPMALIUU.

CamokoHmponb, SMOYUOHATLHBIN UHMETLIEKM.:

BIIAJICTh HABBIKAMHU TO3HABATEIILHOW PEQIIEKCUU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUN M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIHTATOB,
BIIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa PelieH!s] MaTeMaTUYeCcKOM 3a/1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPHU PEIICHUM 33aJaud, BHOCUTb KOPPEKTUBHI B JACSATEIBHOCTh Ha OCHOBE HOBBIX

O6CTO$[T€J'IBCTB, JaHHBbIX, HaﬁHeHHBIX OH_II/I6OK, BBIAABJICHHBIX pr,)]HOCT@fI;
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OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHIM, OOBSCHSITh IPUYHHBI JOCTHKEHHS WA HEJOCTIDKEHUS PE3yJIbTaTOB JCSATEIBHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLECHKY TPUOOPETEHHOMY OIIBITY.

Cosemecmuas oesmenbHOCHb:

NOHMMAaTh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAJIbHOW paOOTHI NMPH pPEHICHWH YYEOHBIX 3ajad, NPUHUMATH IENb
COBMECTHOH JIESATENILHOCTH, TUIAHUPOBATh OPTraHU3AIUI0 COBMECTHON pabOThl, pacpeiessiTh BUIbl paOdOT, TOTOBAPHBATHCS, OOCYXIATh MPOIECC U
pe3ynbTat paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acCTBOBATh B IPYIIOBBIX (hopMax paboThI (00CYKICHMSI, 0OOMEH MHEHHH, MO3TOBBIC IITYPMbI» U UHBIC), BBITOJIHATH CBOIO YaCTh Pa0OTHI U
KOOPJIMHUPOBATh CBOM JICHCTBUS C JPYTMMHU 4WICHAMH KOMAaHJbI, OIICHWBAaTh KAueCTBO CBOEr0 BKJIAJa B OOMIUI MPOIYKT IO KPUTEPHSIM,

c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.
INPEIMETHBIE PE3YJbTATbBI

K xonmy o6y4enust B 10 kjacce o0ydaronuiics MOJYIHUT CISAYIONIUE MTPSAMETHBIC PE3YyIbTAaThI IO OTJCIBHBIM TeMaM pabodeil mporpaMMbl
y4eOHOTO0 Kypca «Anredpa v Havyajga MaTeMaTHYeCKOTO aHAIH3ay:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEPHPOBATh TMOHATHUSMHU: PANUOHAIBLHOE YHCIIO, OCCKOHEYHAs NEepUOJMYEcKas JIpPoOb, MPOIEHTHI, HPPAMHOHAIBHOE YHCIIO,
MHO’KECTBA PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX YUCEN, MOIYJb JCHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JPOOH U MPOLEHTHI JJIs PEeIIeHUs MPUKIATHBIX 33/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUH U peaTbHOM KU3HU;

MPUMEHSITh MPUOTMKEHHBIE BHIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U OLIEHKY pe3yabTaTa BHIYHCICHUN;

CBOOOHO OTIEPUPOBATH IMOHSATUEM: CTETICHD C IIEJIBIM TTOKa3aTelIeM, UCTIOIB30BaTh MOIXOIAIIYI0 (OPMY 3aIUCH JTCHCTBUTEITBHBIX YHCET JIIS
pelIeHUs TPAKTUIECKHX 3aJ1a9 U TPEICTABICHUS JaHHBIX;

CBOOOIHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpaIbHOM CTETICHU;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM MTOKA3aTeleM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Joraprudm yucia, 1ecATUYHbIE U HaTypaibHbIE JIOTapu(pMBlI;
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CBOOOJIHO ONEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIIOBOIO apryMEeHTa;

OIIEPUPOBATH MTOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHUCIOBOI0 apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIIEpUPOBaTh MOHATUSAMH: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YpPaBHEHHs U YpPaBHEHMsS-CIEICTBMS,
PaBHOCHJIbHBIE HEPABCHCTBA,

NPUMEHSATH Pa3InYHbIC METO/IbI PELICHUS PAMOHAIBHBIX U IPOOHO-PAIIMOHANIBHBIX YPaBHEHHUH, TPUMEHATh METO/] HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATHSAMU: MHOTOWIEH OT OJHON HNEpEeMEHHOM, MHOTOWIEH C LEJIbIMU KO3(QULMeHTaMu, KOPHU MHOTOYJIEHa,
IIPUMEHSTH JEJIEHNE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 penienus 3anay;

CBOOOJHO ONEpPUPOBATH NOHITUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUN, MaTpUIIa, OIPEACIUTEIb MATPULIBI 2 X 2 U €r0 T€OMETPUUECKUNA CMBICHI,
HCIIOJIb30BaTh CBOMCTBAa ompenenurenss 2 X 2 g BBIUKUCICHHS €ro 3HAueHUs, NPUMEHSTh ONPEIEIUTENN s PEUIeHHs] CHCTEMBbl JTMHEHHBIX
YPaBHEHUH, MOJEIUPOBATh PEaJIbHbIE CUTYyallMd C IOMOILIBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHUM, UCCIEAOBATH MOCTPOCHHBIE MOJENIN C IIOMOIIbIO
MaTpuLl ¥ ONPENECIIUTENIEH, UHTEPIIPETUPOBATH NIOJIyYCHHBIA PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPaKEHUI;

BBITNOJIHATH NPeo0pa30BaHMs YUCIOBBIX BBIPAKEHHI, COIEPIKALIUX CTEIIEHH C PallMOHAIbHBIM ITOKa3aTelIeM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB JJis MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: UPPALMOHANIbHBIE, TIOKAa3aTelbHbIE U JTOrapu(pMHUUECKIE YPaBHEHH, HAXOAUTh UX PELICHHUs C TTOMOLIbIO
PAaBHOCHJIBHBIX IIEPEXO0J0B WIIH OCYILECTBIISA IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE POPMYIIbI AJI MPeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OTIEPHPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, IPUMEHATh HE00X0AUMBbIEe (POPMYIIBI ISl PEIIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJIEJIMPOBATh peajbHble CUTYALIUU Ha A3bIKE aJIreOphl, COCTABIATH BHIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA M0 YCIOBUIO 3aauu, UCCIIEIOBATh
IIOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM allapara ajareopsl.
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DOyHKIUM U rpapukm:

CBOOOJTHO OTIEPHPOBATH MOHATHAMHM: (PYHKIHS, CIOCOOBI 3aMaHust (PyHKIMH, B3aMMHO oOpaTHbIe (YyHKIHH, KOMIIO3ULUS (GYHKUIUH, rpaduk
(YHKIIUH, BBITIOIHATE dJIEMEHTApHBIC IPeo0pa3oBaHus rpapuKOB (yHKIIHIA,

CBOOOJIHO OIEPUPOBATH MOHATUAMU: OO0JIACTh OINpPENENEeHUss M MHOXKECTBO 3HAYEHUH (QYHKUUH, HYIM (YHKIUH, T[POMEXKYTKH
3HAaKOIIOCTOSIHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUSMH: YETHBIE M HEUYETHBIC (YHKIMH, MEPUOANYECKHE (DYHKIUH, MPOMEXYTKH MOHOTOHHOCTH (DYHKIHH,
MaKCUMYMBI I MUHUMYMBI (DYHKITHH, HanOOJIbIlIee M HAaUMEHbIIIee 3HaYCHNE (PYHKIIUU HAa TPOMEKYTKE;

CBOOOJTHO OMEpUPOBaTh IMOHATUSAMH: CTENEHHas (YHKIMS C HaTypajdbHBIM M LEJIbIM IIOKa3aTeneM, Ipaguk cTeneHHOM (yHKIuH c
HaTypaJbHBIM U LEJIBIM [TOKa3aTeaeM, IpaguK KOpHs n-oif CTeNeHH Kak (pyHKIMM 0OpaTHOM CTENEeHU ¢ HaTypajIbHBIM I10Ka3aTelleM;

OTIepPHPOBATH MOHATUSAMHU: JIMHEHHAS, KBaIpaTUYHASL U IPOOHO-TMHEHHAsT (QYHKIMH, BBIIOIHATE YJIEMEHTAPHOE UCCIIEAOBAaHUE U TIOCTPOCHUE
UX rpauKoB;

CBOOOJIHO ONIEpUPOBATh MOHIATUAMU: TIOKa3aTeNbHas U Jorapudmuyeckas GyHKIUHN, UX CBONCTBA U rpaUKH, UCIIOIb30BaTh UX IpaduKu A
pelleHNs ypaBHEHMIA;

CBOOOJTHO OIIEPHPOBATH TIOHSATHSIMH: TPUTOHOMETPUYECKas OKPYKHOCTh, ONpEICICHHE TPUTOHOMETPUYECKHX (YHKIUH YHCIOBOTO
apryMeHTa;

UCMOJIb30BaTh Ipaduku (GYHKIMHA JUIsL MCCIeIOBaHUS MPOLECCOB U 3aBUCUMOCTEH MpPH pEIIeHUM 33734 U3 JIPYrux y4eOHBIX MPEIMETOB U
peanbHOM JKU3HHU, BBIpaXkaTh (hOpMyJIaMH 3aBUCUMOCTH MEX1y BeTHUNHAMU;

Hauana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: apUPMeTHdYecKas M TEeOMETpHYEcKas MporpeccHsi, OeCKOHEYHO YOBIBAIOIIAs T€OMETpPHUYECKas
nporpeccusi, TMHEHHbIM U 3KCTIOHEHIHAIBHBIA POCT, (JOPMYIIa CI0KHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PeaTbHbIX 331a4 MPUKIAJHOTO XapaKTepa;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMHU: IOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/JlaHUsl IOCIIENOBATEIBHOCTEH, MOHOTOHHBIE M OTpaHHYCHHBIE
MOCJIeIOBATEIPHOCTH, TIOHUMATh OCHOBBI 3apO’KICHHUS MATEMaTHUECKOTO aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX;
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CBOOO/IHO OTIEpPUPOBATh MOHATHUSAMHE: HETPEpBhIBHBIC (DYHKIINHU, TOYKH pa3pbiBa rpaduka GyHKINM, aCHMOTOTHI rpaduka GyHKIny;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSTh CBOWCTBA HEMIPEPBIBHBIX (DYHKIIUH [ pEeLICHUs 3a/ay;

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU: TIEpBasi M BTOpasi IPOU3BOIHBIC (DYHKIINH, KacaTellbHas K rpaduky GyHKINY;

BBIYHCIIATH IIPOU3BOTHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO M KOMITO3UIIMH IBYX (DYHKIMIi, 3HATh IPOU3BOIHBIC SJIEMEHTAPHBIX (QYHKINIA;

UCTIONIb30BATh TEOMETPUYECKUI U (PU3UUECKUN CMBICIT TPOU3BOAHOM IS pELICHUS 3a/1a4y.

MHokecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBI amnmapar Ui ONMCAHUS peajbHBIX IMPOLECCOB M SBJICHUM, NPU PEIICHWU 3ajad W3 APYrHX
y4eOHBIX IPEMETOB;

CBOOOHO OIIEpUpPOBATh NMOHATHSIMU: ONpE/eIeHNe, TEOPEMa, ypaBHEHHE-CICICTBHE, CBOWCTBO MAaTEMAaTHYECKOTO 00BEKTa, JOKa3aTelIbCTBO,
PaBHOCHIIbHBIC YPaBHEHUSI M HEPABEHCTBA.

K konmy o0yuenus B 11 kimacce oOydaromuiics: MOIy4uT CISAYIONIME TPEIMETHBIC PE3YIbTATHI [0 OTACIBHBIM TeMaM paboyeil mporpaMMeI
y4eOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3ay:

Yucjia ¥ BBIYHCIEHHA:

CBOOOJTHO ONEPUPOBATh MOHSATHIMH: HATYypaJlbHOE W IIEJ0€ YHCIO, MHOXKECTBA HATYpPaJbHBIX W IENBIX YHWCEJl, MUCIOJIb30BaTh MPU3HAKU
nemumocTH nenbix yncen, HOJ[ u HOK HatypanbHbIX yMcen Ui peleHus 3a1ad, IpUMeHATh anroput™ EBkinuaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTaTKa 110 MOAYJIIO, 3alIUCHIBATh HATypalbHbIE YMCIIA B PA3JIMUHBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEJ, TPEACTaBISATh KOMILIEKCHBIE YHCIa B
anreOpandeckoi ¥ TPUTOHOMETPUUYECKOH (OpME, BBITIOIHATH apU(PMETHIECKHE ONIEPAIIMU C HUMH U H300pakaTh Ha KOOPAMHATHON TUIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOJTHO OIEPUPOBATH IMOHATHUSMHU: HMPpPALMOHAIBHBIE, MOKA3aTelIbHbIEe M JIOTapu(MUYECKHe HEpaBEHCTBA, HAXOAMTh HMX pEIIEHUs C
MTOMOIIIEI0 PABHOCHITBHBIX MTEPEXO0JIOB;

OCYIIECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPHUYECKOTO YPaBHEHUS;
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CcBOOOJIHO ONEPUPOBATh NOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IIPUMEHATh HEOOXOUMBbIE (POPMYJIbI I PEILIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATHUAMHU: CUCTEMAa M COBOKYIHOCTh YPAaBHEHHMI W HEPABEHCTB, PAaBHOCHIJIbHBIE CUCTEMbI  CHUCTEMBI-CIIEICTBHS,
HaXO/UTh PEIIEHUS] CUCTEMbI U COBOKYITHOCTEN pallMOHAIbHBIX, UPPALMOHAIBHBIX, 10Ka3aTeJIbHBIX U JIOTAapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB;

pelaTh palMOHAJIbHbIE, WpPpAlMOHAJIbHBIE, I10Ka3aTelibHblIE, JorapuMU4YecKue M TPUTOHOMETPHUYECKUE YpPaBHEHUS U HEPaBEHCTBA,
COJZIeprKaIfe MOMYJIH U IaPAMETPBI;

NPUMEHSATH rpauuecKrue METOIbI IS PEUICHUs] ypaBHEHUH 1 HEPABEHCTB, a TAKXKE 33/1a4 ¢ TapaMeTpaMu;

MOJICJIUPOBATh PEaJIbHbIE CUTYAllUM Ha SI3bIKE aureOphl, COCTABIATH BBIPAKEHMS, YPAaBHEHMs, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHIO
3aJ]auu, UCCIIE0BATh MIOCTPOESHHBIE MOJIENIU C UCIIOIb30BAHMEM allllapaTta ajareOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTart.

DyHKIUUHA U TPaGUKH:

CTPOUTH TPaPUKH KOMIO3HIUU (PYHKIIUI C TOMOIIBIO JIEMEHTAPHOTO UCCIICOBAHUS M CBOMCTB KOMITO3UINH JBYX (DYHKITHIA;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPJAMHATHOM MJI0CKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTh QYHKIUU JJI1 MOJICTIMPOBAHUS U UCCIIEI0OBAHUS pPeabHbIX MPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOHYIO JUISl HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJIUTh HauOoJIbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;

HCIIOJIB30BAaTh ITPOU3BOAHYIO JIUISl HAXOKICHUS HAWITYYILEro PEIIeHUs B IPUKIIAIHBIX, B TOM YHCJIE COMAIIBHO-DKOHOMUYECKHX, 3a1a4ax, s
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHHs ITPoLecca, 3aJaHHOr0 (hOpMyJION WK TpapuKOM;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: INEepBOOOpa3Hasi, ONpeAeNEHHBI WHTErpaj, HaXOAWUTh INEepBOOOpa3HbIE AIIEMEHTAPHBIX (DYHKIMHA U
BBIUUCIIATH HHTErpall o ¢popmyse Hetorona-JIeltoHMIa; HAXOIUTh IUIOMIAN MIIOCKUX (DUTYP U 0OOBEMBI TEIl C TOMOIIBIO HHTETpaa;

UMETh MPEJICTaBIIEHHE O MaTEMaTHYECKOM MOJEIMPOBAHUH Ha IpUMepe cocTaBieHus quddepeHIanbHbIX ypaBHEHU;

pelaTh IPUKIaIHbIE 33Ja4l, B TOM YHCII€ COLUaIbHO-3KOHOMHUYECKOTO 1 (PU3UUECKOro XapakTepa, CpeICTBaMi MaTEMaTHUECKOT0 aHaIn3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonunuyecTBo 4yacoB J1eKTpOHHbIE
Ne (uudposbIe)
HanmeHoBaHue pa3ejioB M TeM NPOrpaMMbl
n/n Beero Koutposbubie = IlpakTuyeckue oGpa3soBaTeJibHbIE
padoThI padoThI pecypcbl
MHOecTBO IeHCTBUTEIBHBIX YUCET. MHOTOUICHBI. POIII Uchi.ru STK nace
PanmonansHble ypaBHeHHS U HepaBeHCTBA. CHCTEMBI 20 1
N . Smart.ru ®okcBopa
JMHEHHBIX YpaBHEHUH
Oynkiuu u rpaduku. CreneHHas GyHKIHS C HEIbIM 12 1 POII Uchi.ru SKnacc
MoKazarenemM Smart.ru ®okcBopa
ApudmeTnyeckuil KOpeHb N-0i cTeneHu. MppanuoHansHbie 13 1 POII Uchi.ru SKnacc
YpaBHEHUS Smart.ru ®okcBopz
[NokazarenbHas GyHkuys. [lokazaTensHble ypaBHEHHS 10 1 POI Uchi.ru AKnace
) Smart.ru ®okcBopa
POIII Uchi.ru AKinacc
Jlorapudmuyeckas pyukuus. Jlorapudpmudeckue ypaBHEHUS 18 1 Smart.ru GokcBOpIL
TpuronomeTpudeckrie BEIpaKeHUS U ypaBHEHHS 29 1 POI Uchi.ru iKnace
P P P yp Smart.ru ®okcBopa
[locnenoBaTenbHOCTH U IPOTPECCUN 9 1 POI Uchi.ru iKnace
A porp Smart.ru ®okcBopz
POII Uchi.ru SAKnacc
HenpepriBable pynknmu. [IponsBogHas 20 1 Smart.ru DoKcBOpIL
[ToBTOpeHne, 0000IIeHNE, CUCTEMATH3AINS 3HAHU T 5 2 P31 Uchi.ru SKnace
’ ’ Smart.ru @okcBopa
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KVIIACC

KonunyecTBo 4yacoB J1eKTpOHHbIE
Ne (uudposbIe)
HaumeHnoBaHue pa3ieoB U TeM NPOrpaMMbl
n/n Beero Konrpoabubie  IlpakTuuyeckue o0pa3oBarte/bHbIE
padoThI padoTsI pecypchbl

1 Hccnenoranre GyHKIHE ¢ IOMOILBIO TPOXU3BOAHOMN 22 1 POI Uchi.ru sKnace
i P Smart.ru ®okcBopa

POII Uchi.ru SIKnacc
2 IlepBOOOpa3Has U MHTErpal 12 1 Smart.ru DokcBopA

3 I'paduku TpuroHOMETpHYECKUX (DYHKIIHH. 14 1 POII Uchi.ru SKnacc
TpuroHomeTpuyecKre HEPaBEHCTBA Smart.ru ®okcBopz

4 HppanunoHanbHbie, TOKa3aTelbHbIEC U JOTapuPMUIECKIe 24 1 POII Uchi.ru SKnacc
HEpaBEHCTBA Smart.ru ®okcBopa

5 KommekcHbie yncna 10 1 POI Uchi.ru iKnace
Smart.ru ®okcBopa

6 HarypanbHbie U ienbie yncna 10 1 PO Uchi.ru SKnace
yp H Smart.ru ®okcBopa

7 CucTeMBbl pallHOHATIBHBIX, HPPALMOHATIBHBIX TOKA3aTEIBHBIX U 12 1 POIII Uchi.ru SAKinacc
JorapupMUIecKuX ypaBHEHUH Smart.ru @okcBopa

8 3ajauu ¢ napaMmeTpaMu 16 1 POHI Uchi.ru AKnace
A p p Smart.ru ®okcBopa

. POII Uchi.ru SdKmacc
9 [ToBTOpenwue, 0000IIeHNE, CUCTEMAaTH3AIHS 3HAHUH 16 2 Smart.ru PoKcBOpIL

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosinuecTBo 4acos JJIeKTPOHHBIE
Ne Tema ypoka HMara uupposbie
n/n Beero Kontposabnbie = IlpakTuyeckue = U3yUYeHHs odpa3zoBaTebHbIE
padoThI padoTsI pecypchl
1 MHOXECTBO, OIIEPAIMH HaJ MHOKECTBAMH U UX 1 POBII Uchi.ru SIKmace
CBOICTBa Smart.ru ®okcBopa
N PBUI Uchi.ru AAKnace
2 Huarpamme! Ditnepa-Benna 1 Smart.ru PoKcBOIL
3 [TpuMeHeHue TeOPEeTUKO-MHOKECTBEHHOTO amnapara 1 PO Uchi.ru SKnacc
JUISL peleHus 3a1a4 Smart.ru ®okcBopz
4 Pannonansuble ynciia. OOBIKHOBEHHBIE U JECATHYHEIE POII Uchi.ru dKimacc
JIpoOH, TIPOIEHTHI, OECKOHEUHBIE TIEPUOTUIECKIE APOOH Smart.ru ®okcBopa
5 [Ipumenenre npoOeit 1 MPOIEHTOB AJIS PEIICHHS 1 PBUI Uchi.ru AAKnacc
MPUKJIAAHBIX 3a7a4 Smart.ru ®okcBopa
6 JleiicTBuTeIbHBIC YKcia. ParmonanbHbIe 1 1 POII Uchi.ru SIKmace
MppaIoHaIbHbIe YUCIa Smart.ru @okcBopa
7 ApudmeTrnueckue onepaniy ¢ 1eiCTBUTETbHBIMH 1 POIII Uchi.ru AKinacc
YUCIIAMHU Smart.ru ®okcBopa
. . POII Uchi.ru SAKnacc
8 Mopnyb nefiCTBUTENBHOTO YUCIIAa U €TO CBOHCTBA 1
Smart.ru ®okcBopa
9 [MpubnmxEHHBIE BEIYUCIICHHUS, TPaBHUIIa OKPYTIICHUS, 1 POII Uchi.ru SAKnacc
MIPUKHU/IKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHUI Smart.ru ®okcBopa
10 OCHOBHBIE METO/IbI PEIICHUS IIEIBIX U JPOOHO- 1 POII Uchi.ru SIKmace
paliOHANBHBIX YPaBHEHHH U HEPABEHCTB Smart.ru @okcBopa
11 OCHOBHBIE METO/IbI PEIICHUS IEIBIX U JPOOHO- 1 PBHI Uchi.ru AKnace
paliOHANBHBIX YPaBHEHHH U HEPABEHCTB Smart.ru @okcBopa
12 OCHOBHBIE METO/IbI PEIICHUS IEIBIX U JPOOHO- 1 PBHI Uchi.ru AKnace
palrOHANBHBIX YPAaBHEHUH W HEPABESHCTB Smart.ru ®okcBopa
13 MHoro4ieHbsl OT OTHON lepeMeHHoH. [lenenne 1 PO Uchi.ru SAKnacc

MHOIrO4JIeHa Ha MHOTOWIeH ¢ octatkoM. Teopema besy

Smart.ru ®okcBopa




14 MHorousens! ¢ nensiMu koddduimentamu. Teopema PO Uchi.ru SIKnacc
Buera Smart.ru ®okcBopa
. N PO Uchi.ru SIKnacc
15 Pemienne cuctem TUHEWHBIX ypaBHEHHH
Smart.ru ®okcBopa
Martpuina cucTemMsl TUHEHHBIX YpaBHECHUM. .
Tpull yP N POII Uchi.ru SIKmace
16 Ormpeaennurenas MATPHIIBI 2X2, €T0 TEOMETPHUICCKII
. Smart.ru ®okcBopa
CMBICTT ¥ CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS
17 Ormpeaennurenas MATPHIIBI 2X2, €Tr0 TEOMETPHUICCKII POBII Uchi.ru SIKmace
CMBICTT ¥ CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS Smart.ru ®okcBopa
18 [TpumeneHue onpenenuTens Ui PEHICHUs] CUCTEMBI PO Uchi.ru SKnacc
JUHEMHBIX ypaBHEHUI Smart.ru @okcBopa
19 Penienne npukiIaaHBIX 3371249 C TIOMOIIBIO CUCTEMBI POII Uchi.ru SdKimacc
JIMHENUHBIX ypaBHEHUI Smart.ru ®okcBopz
20 KonTpoabhas padora: "PanmoHanbHble YpaBHEHUS U PBHI Uchi.ru SAKnace
HepaBeHcTBa. CHCTEMBbI JIMHEWHBIX YPAaBHEHUI" Smart.ru ®okcBopa
21 OyHKIHA, criocoObl 3a1aHus GyHKIUA. B3anMHO PBUI Uchi.ru AAKnace
obparable pynkumu. Kommosumwmst yHkimit Smart.ru ®okcBopa
29 I'paduk pynkImu. DnemeHTapHBIe IPe0Opa30BaAHUS PBUI Uchi.ru AAKnacc
rpadukoB GyHKIHIT Smart.ru @okcBopa
O06nacTh orpeeeHuss 1 MHOKECTBO 3HAUSHUH .
23 GbyHKIMN Hp nﬂn ¢ynkunu. [IpomexyTku 3HaK POI Uchi.ru AKnace
YHIIUH. Ty YHicHmi. 1p M Smart.ru ®okcBopa
MTOCTOSTHCTBA
24 Yérnapie u Heu€THBIC QyHKIMH. [leproanyeckue POII Uchi.ru SAKnacc
dhynakun. [IpoMexyTkn MOHOTOHHOCTH (DYHKIITHH Smart.ru ®okcBopa
o5 MaxkcumyMmbl 1 MUHAMYMBI QyHKIuU. Hanbomnbiee POIII Uchi.ru AKinacc
HauMEHbIIIee 3HaYeHNE (PYHKIIMN Ha MPOMEXYTKE Smart.ru ®okcBopa
26 Jluneitnas, KkBajpaTu4Has u ApoOHO-TMHEHas QyHKIMH POI Uchi.ru AKnace
» KBAp /P YHEI Smart.ru ®okcBopa
27 DneMeHTapHOe UCCIIeI0OBAaHNE U TIOCTPOeHHE IpayuKOB PBHUI Uchi.ru AAKnace
9TUX (QYHKITHHA Smart.ru @okcBopa
PO Uchi.ru AKnacc
28 CreneHns c¢ 1eabIM oka3areneM. bunom HeroToHa
Smart.ru ®okcBopz
PO Uchi.ru SAKnacc
29 CreneHs ¢ 1easIM oka3zareneMm. bunom HerotoHa

22

Smart.ru ®okcBopa




30 Crenennas QyHKIMA C HATYPaJIbHBIM U LIETIBIM PO Uchi.ru SIKnacc
nokasareneM. E€ cBoiicTBa u rpaduk Smart.ru @okcBopa

31 Konrpoannas padora: "Crenennas ¢pynkuus. EE PO Uchi.ru SIKnacc
cBoticTBa U rpaduk" Smart.ru ®okcBopa

30 ApudmeTrueckuii KOpeHb HATYpaIbHOW CTETICHH U €T0 PO Uchi.ru SIKnacc
CBOICTBa Smart.ru ®okceopna

33 ApudmeTnaeckuii KOpeHb HaTypPaIbHOM CTENIEHH U €T0 POBII Uchi.ru SIKmace
CBOMCTBa Smart.ru PokcBopa

34 IIpeobpazoBanms YUCIOBBIX BRIPAKCHHIH, COACPIKAIITIX POBII Uchi.ru SIKmace
CTETNEeHH U KOPHU Smart.ru ®okcBop

35 IIpeoOpa3oBaHus YUCIOBBIX BRIPAXKEHUH, COMEPIKAIITIX PBUI Uchi.ru AAKnace
CTENEeHH U KOPHU Smart.ru @okcBopa

36 [TpeoOpa3oBaHMs YHUCIOBBIX BRIPAKEHHMN, COIEPIKAIIUX PO Uchi.ru SKnacc
CTENEeHH U KOPHU Smart.ru @okcBop

37 HppanunonanbHeie ypaBHeHUs.. OCHOBHBIE METOIBI POII Uchi.ru SKnacc
pEIICHUS UPPALMOHAIBHBIX YPaBHEHUI Smart.ru PokcBopa

38 WppannonanbHeie ypaBHeHUs.. OCHOBHBIE METOIBI PO Uchi.ru SKnacc
pEIICHUS UPPALMOHAIBHBIX YPaBHEHUI Smart.ru ®okcBopa

39 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUH HPPALMOHATBHBIX POIII Uchi.ru AKinacc
ypaBHEHUI Smart.ru ®okcBopa

40 PaBHOCUIIBHBIE IEPEXO/IBI B PELICHUU UPPALUOHATIBHBIX PBUI Uchi.ru AKnace
ypaBHEHUi Smart.ru @okcBop

M PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU UPPALIMOHAIIBHBIX POII Uchi.ru SAKnacc
ypaBHEHUi Smart.ru @okcBop

42 CBoiicTBa 1 TpadiKk KOPHS N-OH CTENEHU KaK (QYHKIHH POII Uchi.ru SAKnacc
00paTHOI CTENeH! ¢ HATypaIbHBIM MTOKa3aTelIeM Smart.ru ®okcBopa

43 CBoiicTBa 1 Tpad¥iKk KOPHS N-OH CTENEHU KaK (QYHKIH POII Uchi.ru AKnacc
00paTHOH CTENEeHU C HATYpaJIbHBIM TIOKa3aTeNeM Smart.ru ®okcBopa

44 KonTtpoannas padora: "CsolicTBa u rpaduk KOpHs n- POIII Uchi.ru SKnacc
oif crenenn. MppanyoHaibHble ypaBHEHUS" Smart.ru @okcBopa

. . POIII Uchi.ru SKnacc

45 Cremnenb ¢ pariiOHAIBHEIM IOKa3aTeeM U €€ CBOHCTBA

Smart.ru ®okcBopa

. . POIII Uchi.ru SAKinacc

46 CreneHb ¢ paMOHANBHBIM ITOKa3aTeNleM U €€ CBOHCTBa

Smart.ru ®okcBopz
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POII Uchi.ru SIKmacc

47 Cremnenp ¢ parioHAIBHBIM IOKa3aTeIeM U €€ CBOHCTBA
Smart.ru ®okcBopa
48 ITokazarenpHas GyHKIMS, €€ cBOWCTBA U rpaduk POI Uchi.ru iKnace
Smart.ru ®okcBopa
49 HWcnonp3oBanue rpaduka GyHKIUH 1T PELHICHUS PO Uchi.ru SIKnacc
ypaBHEHUI Smart.ru ®okcBopz
50 HWcnonp3oBanue rpaduka GyHKITNN 1S pEIIeHUs POBII Uchi.ru SIKmace
ypaBHEHUI Smart.ru ®okcBopz
51 ITokazarenpHble ypaBHeHNS. OCHOBHBIE METOIBI POUI Uchi.ru SAKnace
pelIeHus oKa3aTeNbHBIX YpaBHEHUH Smart.ru ®okcBopa
52 ITokazarenpHble ypaBHeHUS. OCHOBHBIC METOIBI PBUI Uchi.ru AAKnace
pelIeHus TOKa3aTeNbHBIX YpaBHEHUH Smart.ru ®okcBopa
53 [TokazarenbHble ypaBHeHHS. OCHOBHBIE METO/IBI PO Uchi.ru SKnacc
pelIeHus TOKa3aTeNbHBIX YpaBHEHUH Smart.ru ®okcBopa
54 Kontpoannas patora: "l[lokazatensHas GyHKIuUS. POII Uchi.ru SKnacc
IlokazaTenbHble ypaBHEHUS" Smart.ru ®okcBopz
55 Jlorapudm ymcna. CporicTa jJorapudma giﬁ%gﬁigggcc
56 Jlorapudm umcna. CeoricTa jorapudma gzﬁﬁgﬁigggw
57 Jlorapudm umcna. CeoricTa jorapudma gzgtﬁgﬁcgffggcc
58 JecsaTruuHble U HaTypaNbHBIE TOTapU(MBI POII Uchi.ru SKnace
Smart.ru ®okcBopa
59 JecsaTruuHble U HaTypaNbHBIE TOTapu(MBI POII Uchi.ru SKnace
Smart.ru ®okcBopa
60 [MpeoOpazoBanue BHIpaXKECHUH, COJEPIKAIINX POII Uchi.ru SAKnacc
JorapuQmbl Smart.ru @okcBopa
61 [IpeobpasoBanue BEIpasKeHUH, COJIEPHKALIIX POIII Uchi.ru SKnacc
JorapuQmbl Smart.ru @okcBopa
62 [IpeobpazoBanue BEIpasKeHUH, COJIEPKALIIX POIII Uchi.ru SKnacc
JorapuQmbl Smart.ru @okcBopa
63 Jlorapudmuyeckas yHknus, €€ cBOCTBa U TpaduK POI Uchi.ru AKnace

Smart.ru ®okcBopz
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POII Uchi.ru SIKmacc

64 Jlorapudmudeckas QyHknus, €€ cCBoiicTBa U TpaduK Smart.ru DoKcBopIL
65 HWcnonp3oBanue rpaduka GYHKIUH 1T PELHICHUS PO Uchi.ru SIKnacc
ypaBHEHUI Smart.ru ®okcBopa
66 HWcnonp3oBanue rpaduka GyHKIUH 1T PELHICHUS PO Uchi.ru SIKnacc
ypaBHEHUI Smart.ru ®okcBopz
67 Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE METOIBI POBII Uchi.ru SIKmace
pelIeHus JIoTapuPpMIIECKUX ypaBHEHHIH Smart.ru ®okcBopz
68 Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE METOIBI POBII Uchi.ru SIKmace
peleHus JorapuMUIECKUX YpaBHEHUH Smart.ru ®okcBop
69 Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE METOIBI PBUI Uchi.ru AAKnace
peuieHus JorapuMUIECKUX YpaBHEHUH Smart.ru @okcBopa
70 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEILICHUN PO Uchi.ru SKnacc
JorapupMUIecKuX ypaBHEHHUH Smart.ru @okcBop
71 PaBHOCHIIBHBIE TTIEPEXO/IbI B PEILICHAN POII Uchi.ru SKnacc
norapu()MHIECKUX ypaBHEHUH Smart.ru ®okcBopz
72 Kontpoannas patora: "Jlorapupmuueckas GyHKIus. PO Uchi.ru SKnacc
Jlorapudmuyeckue ypaBHeHUS" Smart.ru ®okcBopa
POIII Uchi.ru AKinacc
73 YucoBasi OKpYKHOCTh
Smart.ru ®okcBopa
74 CuHyC, KOCUHYC, TAHI'€HC U KOTaHI'€HC YHCIIOBOTO POIII Uchi.ru AKinacc
aprymeHra Smart.ru @okcBop
75 CuHycC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YUCIOBOTO POII Uchi.ru SAKnacc
aprymeHra Smart.ru @okcBop
76 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIOBOTO POII Uchi.ru SAKnacc
aprymeHTa Smart.ru @okcBopa
77 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIOBOTO POII Uchi.ru SAKnacc
aprymeHra Smart.ru @okcBopa
78 Tpuronomerpudeckas OKpy>KHOCTb, OTIpEAETICHIE POIII Uchi.ru SKnacc
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOrO apryMeHTa Smart.ru ®okcBopa
79 Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICTICHHE POIII Uchi.ru SKnacc
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOrO apryMeHTa Smart.ru ®okcBopa
POIII Uchi.ru SAKinacc
80 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI

Smart.ru ®okcBopz
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POII Uchi.ru SIKmacc

81 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI Smart.ru PoKCBOpIL
82 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI PO Uchi.ru SlKnace
Smart.ru ®okcBopa
83 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI POI Uchi.ru iKnace
Smart.ru ®okcBopz
84 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI POBII Uchi.ru SIKmace
Smart.ru ®okcBopz
85 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI POBII Uchi.ru SIKmace
Smart.ru ®okcBopa
86 IIpeoOpa3oBaHre TPUTOHOMETPUUIECKUX BHIPAKECHUN PO Uchi.ru SKnace
Smart.ru ®okcBopa
87 IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN POHI Uchi.ru AKnace
Smart.ru ®okcBopa
88 IIpeoOpa3oBanre TPUTOHOMETPUUECKUX BBIPAKECHUN POI Uchi.ru AKnace
Smart.ru ®okcBopz
89 [TpeobOpazoBaHKre TPUTOHOMETPUIECKUX BhIPKEHHH POI Uchi.ru AKnace
Smart.ru ®okcBopa
90 [MpeobOpazoBaHre TPUTOHOMETPUIECKUX BhIPKEHHH POI Uchi.ru AKnace
Smart.ru ®okcBopa
91 [MpeoOpazoBaHKre TPUTOHOMETPUIECKUX BhIPKEHHUH POI Uchi.ru AKnace
Smart.ru ®okcBopa
92 [IpeobpazoBaHe TPUTOHOMETPUUYECKHUX BBIPAXKEHUI POII Uchi.ru SKnace
Smart.ru ®okcBopa
93 [IpeobpazoBaHe TPUTOHOMETPUUYECKHUX BBIPAKEHUI POII Uchi.ru SKnace
Smart.ru ®okcBopa
94 PemeHne TpUroHOMETPUYECKUX YPABHEHUI POHI Uchi.ru AKzace
Smart.ru ®okcBopa
95 Peuienne TpUroHOMETpUYECKUX YPABHEHUI POI Uchi.ru AKnace
Smart.ru ®okcBopa
96 Perienue TpUrOHOMETPUYECKUX YPaBHEHHH POHI Uchi.ru AKnace
Smart.ru ®okcBopa
97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUIN POI Uchi.ru AKnace

Smart.ru ®okcBopz
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POII Uchi.ru SIKmacc

98 Pemenne OHOME ec aBHEHH
[ICHHE TPUTOHOMETPHUYECKHUX yPaBHEHUI Smart.ru PoKCBOpIL
. PO Uchi.ru SIKnacc
99 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA
Smart.ru ®okcBopa
. PO Uchi.ru SIKnacc
100 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH
Smart.ru ®okcBopz
. POIII Uchi.ru AKinacc
101 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUH
Smart.ru ®okcBopz
102 Koutpoabnas padora: "Tpuronomerpudeckue POBII Uchi.ru SIKmace
BBIpaXXEHMS U TPUTOHOMETpHUUYECKHE YpaBHEHHS" Smart.ru ®okcBop
HocneL[OBaTenLHOCTI/IU, CIOCOOBI 3a/1aHHs } POII Uchiru SIKace
103 nocieaoBaTebHOCTe. MeTox MaTeMaTHYeCKOi
Smart.ru ®okcBopa
UHIYKIHN
104 MOHOTOHHBIE 1 OTPaHUYEHHBIE TTOCIE0BATEILHOCTH. PO Uchi.ru SKnacc
Hcropus ananmza 6€CKOHEYHO MaJIbIX Smart.ru ®okcBopa
105 Apudmerrueckas mporpeccus POLI Uchi.ru fiKnace
P porp Smart.ru ®okcBopa
POIII Uchi.ru AKiacc
106 I'eomeTrpudeckas mporpeccus
Smart.ru ®okcBopa
107 BeckoHeuno yOBIBaIOIAs rEOMETPHUUECKAS IPOrPECCUS P3MI Uchi.ro SKnace
y P porp Smart.ru ®okcBopa
108 CymMa 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOI POII Uchi.ru SAKnacc
POTPECCUH Smart.ru ®okcBopxa
109 JIuHeNHbI 1 KCIIOHEHIIMAIBHBIH pocT. Yuco e. POII Uchi.ru SAKnacc
PopMyna CI0KHBIX IPOLIEHTOB Smart.ru PokcBopa
110 Hcnonp3oBaHme MPOrpeccry JUIsl PEIICHHUS peallbHBIX POII Uchi.ru SAKnacc
3a7a4 MPUKIIAJIHOTO XapaKTepa Smart.ru ®okcBopz
111 KonTpoabnas padora: "[locienoBaTensHOCTH U POIII Uchi.ru SKnacc
nporpeccun” Smart.ru @okcBopa
112 HenpepbiBHbIE QYHKIIMK 1 UX CBOWCTBA POI Uchi.ru iKnace
pep YHEH Smart.ru ®okcBopa
POIII Uchi.ru SAKnacc
113 T A i
04YKa pa3pbiBa. ACUMITOTHI TPa(UKOB (PYHKIIMI Smart.ru PoKcBO
114 CpoiicTBa QYHKIMI HEPEPHIBHBIX HA OTPE3KE POIII Uchi.ru SAKnacc
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Smart.ru ®okcBopa

115 CaoiicTBa (yHKIUN HETIPEPHIBHBIX HAa OTPE3KE PO Uchi.ru SKnace
Smart.ru ®okcBopa

116 MerToa HHTEPBAJIOB IS PEIICHUS HEPABECHCTB POHI Uchi.ru AKnace
Smart.ru ®okcBopa

117 MerToa WHTEPBAJIOB IIJIS PEUICHUS HEPABECHCTB POI Uchi.ru iKnace
Smart.ru ®okcBopa

118 MeTo1 MHTEPBAJIOB AJIS PELICHNs] HEPABEHCTB POHI Uchi.ru iKnace
Smart.ru ®okcBopz

119 [IpumeneHre CBOWMCTB HEMPEPHIBHBIX (DYHKIUN IS PBUI Uchi.ru AAKnace
penieHus 3aga4 Smart.ru ®okcBopa

120 [IpumeneHre CBOWCTB HEMPEPHIBHBIX (DYHKIUN JJIS PBUI Uchi.ru AAKnacc
pelieHus 3aaa4 Smart.ru ®okcBopa

121 IlepBas u BTOpast mpou3BOAHbIE (DYHKITUU POII Uchi.ru SKnace
Smart.ru ®okcBopa

122 Omnpenenenne, TeOMETPHYECKUI CMBICT IPONU3BOTHOM POII Uchi.ru SKnace
Smart.ru ®okcBopa

123 Onpenenenue, GU3NIECKUI CMBICIT TPOU3BOAHOM POII Uchi.ru SKnace
Smart.ru ®okcBopz

124 = VYpaBHeHHe KacaTebHOMN K rpaduKy QYyHKIHUH gzﬁﬁgﬁigggcc

125 = VYpaBHeHHe KacaTelbHOMN K rpaduKy QyHKIHUH gzgtpr;ggiczgggcc

126 [IponsBoaHbIE NIeMEHTApHBIX (PYHKITHI POHI Uchi.ru AKnace
Smart.ru ®okcBopa

127 [IponsBoaHbIE NIeMEHTApHBIX (DYHKITHI POII Uchi.ru SKnace
Smart.ru ®okcBopa

198 [IpousBoiHASE CyMMBI, IPOU3BEACHUS, YACTHOTO PO Uchi.ru SAKnacc
KOMITO3UIIMY (PYHKIIUH Smart.ru ®@okcBopa

129 [Ipou3sBoiHASE CyMMBI, IIPOU3BEACHUS, YACTHOTO PO Uchi.ru AKnacc
KOMITO3UIIMY (PYHKIIUH Smart.ru @okcBopa

130 IIpon3BogHas cymMMBl, IPOU3BENEHUS, YACTHOTO U POIII Uchi.ru SAKnacc
KOMITO3UIIMY (PYHKIIUHA Smart.ru ®okcBopa

131 KonTponsnas padora: "I[IponssonHas” POIII Uchi.ru SKinacc
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Smart.ru ®okcBopa

IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIINS 3HAHUI: POII Uchi.ru SKmacc
132 n n 1
YpaBHeHus Smart.ru ®okcBopa
[ToBTOpenue, 06001eHNE, CUCTEMATH3aLUs] 3HAHUI: POIII Uchi.ru SIKnacc
133 n n 1
OyHKIHUU Smart.ru @okcBopa
134 HToroBast KOHTPOJIbHASI padoTa 1 1 POI Uchi.ru iKnace
Smart.ru ®okcBopa
135 HroroBas kKoHTpoOJIbHAsSI padoTa 1 1 PO Uchi.ru SlKnace
Smart.ru ®okcBopz
N PBUI Uchi.ru AKnacc
136 [ToBTOpEeHuUe, 0000IICHNE, CUCTEMATHU3AIIMS 3HAHUI 1 Smart.ru DoKcBop
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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11 KIIACC

KonunyecTBo 4yacoB J1eKTPOHHBIE
Ne Hara nugposbie
Tema ypoka
n/n Beero Kourpoabubie IIpakTudeckue = HU3yYeHHs o0pa3oBaTeJbHbIe
padoTsI padoTbI pecypchbl
1 [Ipumenenne mpOU3BOTHON K MCCIEOBAHUIO (DYHKITHI Ha 1 PBI Uchi.ru SIKmace
MOHOTOHHOCTH U IKCTPEMYMBI Smart.ru ®okcBopa
2 [IpumeneHnne Npou3BOTHON K HCCIEAOBaHMIO (DYHKINH Ha 1 POII Uchi.ru SIKnacc
MOHOTOHHOCTH U IKCTPEMYMBI Smart.ru @okcBopa
3 [Ipumenenne Mpou3BOTHON K HCCIIEA0BaHMIO (DYHKINH Ha 1 PO Uchi.ru SKnacc
MOHOTOHHOCTB ¥ 3KCTPEMYMBI Smart.ru ®okcBopz
4 [IpumMenenne Mpon3BOTHON K HCCIIEA0BaHMIO (DYHKINH Ha 1 POII Uchi.ru SKnacc
MOHOTOHHOCTb M 9KCTPEMYMBI Smart.ru ®@okcBopa
5 [IpumeHeHne TPOU3BOTHOM K MCCIIEOBAHUIO (DYHKITHI HA 1 POUI Uchi.ru AAKnace
MOHOTOHHOCTb ¥ 3KCTPEMYMBI Smart.ru ®okcBopa
6 [IpumeHeHne TPOU3BOTHOM K NCCIE0OBAHUIO (DYHKITHI Ha 1 PBUI Uchi.ru AAKnace
MOHOTOHHOCTH U IKCTPEMYMBI Smart.ru ®okcBopa
7 HaxoxneHne HanOoIbIIero 1 HAaMMEHBIIETO 3HAUSHUS 1 PBUI Uchi.ru AKnace
HETpPEePHIBHOM ()YHKIIMU HA OTPE3KE Smart.ru @okcBopa
8 Haxoxnenne HanOoIbIIero 1 HAaMMEHBIIEr0 3HAYEHNS 1 POII Uchi.ru SdKmacc
HETPEePhIBHOM (DYHKIIMU HA OTPE3KE Smart.ru @okcBopa
9 Haxoxnenne HanOoIbIIEr0 U HAUMEHBILIETO 3HAUECHUS 1 POIII Uchi.ru SIKnacc
HEMpPepBhIBHON PYHKIINK Ha OTPE3Ke Smart.ru ®okcBopz
10 Haxoxnenne HanOOoIbIIEro 1 HAMMEHBIIEr0 3HAYEHNS 1 POII Uchi.ru SdKmace
HENPEPHIBHOM (DYHKIIMHU HA OTPE3KE Smart.ru ®okcBopa
11 HaxoxneHne HanOoIbIIero 1 HAMMEHBIIETO 3HAUSHUS 1 PBUI Uchi.ru AKnace
HENpEePHIBHOM ()YHKIIMHU HA OTPE3KE Smart.ru ®okcBopa
12 Haxoxaenne HanOOIbIIEr0 U HAMMEHBIIET0 3HAYEHHS 1 POII Uchi.ru SdKmacc
HETPEPHIBHOM (DYHKIIMU HA OTPE3Ke Smart.ru ®okcBopa
13 [IpumeHneHne npou3BOHON AJI HAXO0XKACHHS HAWITYYILIETO 1 POIII Uchi.ru SAKnacc
pelIeHns B IPUKIaAHbIX 337a49ax Smart.ru @okcBopa
14 [IpuMeHeHre NpOX3BOIHOMN U1 HAXOXKACHHS HAMITYYIIEro 1 PO Uchi.ru SAKnacc

PEIICHUA B IIPUKIIAIHBIX 3agadax

30

Smart.ru ®okcBopa




HpI/IMGHGHI/Ie HpOPI3BOI[HOI71 I ONpeaciICHUA CKOPOCTU U

POII Uchi.ru SIKmacc

15 .
YCKOPEHHUsI Mpoliecca, 3aJaHHoro (opMynnoil nin rpagukom Smart.ru ®okcBopa
16 IIpuMeHeHre TPOU3BONHOM ISl OIPEAEIIEHUS CKOPOCTH U POII Uchi.ru SIKnacc
YCKOPEHHS TpolLiecca, 3a1aHHOT0 (popMysoi uin rpadukoM Smart.ru PokcBopa
17 Komnozunus ¢pyHkunit POI Uchi.ru iKnace
Smart.ru ®okcBopz
18 Kommosus st POUI Uchi.ru SKnace
Smart.ru ®okcBopz
19 Kommosus s POUI Uchi.ru SKnacc
Smart.ru ®okcBopa
20 I'eomeTpudeckue 0O6pa3bl ypaBHEHUI Ha KOOPAUHATHON PBUI Uchi.ru AAKnace
TJIOCKOCTH Smart.ru ®okcBopa
21 I'eomerpuyeckne 0Opa3bl ypaBHEHHUH HAa KOOPAWHATHOM POII Uchi.ru SKnacc
TJIOCKOCTH Smart.ru ®okcBopa
99 KonTpoasnas pabora: "lccienoBanue GpyHKIui ¢ PO Uchi.ru SAKnacc
MIOMOILBIO NPOU3BOAHON" Smart.ru ®okcBopz
23 [lepBooOpa3Has, OCHOBHOE CBOHCTBO MIEPBOOOPa3HBIX POI Uchi.ru AKnace
’ Smart.ru ®okcBopa
24 IlepBooOpa3zHbie 3neMeHTapHbIX GyHKIuMHA. [IpaBuna POIII Uchi.ru SAKinacc
HaXOXKICHUS MEPBOOOPA3HBIX Smart.ru ®okcBopa
o5 IlepBooOpa3zHbie aneMeHTapHbIX GyHKIUHA. [IpaBuna POIII Uchi.ru SAKinacc
HaXOXKICHHUS MePBOOOPA3HBIX Smart.ru ®okcBopa
26 WuTerpain. 'eomerpruecknii CMBICT HHTETpajia POII Uchi.ru SKnace
Smart.ru ®okcBopxa
97 Brruucnenue onpeaenéHHoro uHTerpana mo gopmyie POII Uchi.ru SAKnacc
Hetotona-JleiiOnura Smart.ru ®okcBopa
28 Brruucnenue onpeaenéHHoro uHTerpana mno gopmyie POII Uchi.ru SAKnacc
Hrerorona-JletiOHuma Smart.ru ®okcBopa
29 [Ipumenenne uHTErpana 1 HaxoXKASHU MIomanen POIII Uchi.ru SAKnacc
IUIOCKUX (UTYD Smart.ru ®okcBopa
30 [Ipumenenune naTerpana s HAXOKIACHUS 00bEMOB POIII Uchi.ru SAKnacc
r€OMETPUYECKUX TEJl Smart.ru ®okcBopa
. . PO Uchi.ru SAKnacc
31 [Ipumeps! pemennit nuddepeHnnanbHbIX ypaBHEHUH

Smart.ru ®okcBopa
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POII Uchi.ru SIKmacc

32 [Mpumepst peniennit TudpepeHInATEHBIX YpaBHEHU Smart.r PoKCBOpIL
33 MareMaTHyecKoe MOJEIUPOBAHUE PEAIBHBIX IIPOLIECCOB € POII Uchi.ru SIKnacc
nmoMonipio nuddepeHnnanbHbIX YpaBHEHUH Smart.ru ®okceopa
34 Kontpoasnas pa6ora: "llepooOpasnas u narerpan” POI Uchi.ru iKnace
P P ) P p P Smart.ru ®okcBopa
35 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpaduKu POI Uchi.ru AKnace
P P YHICHHH, p Smart.ru ®okcBopz
36 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpaduKu POII Uchi.ru AKnace
P P YHICHHA, P Smart.ru ®okcBopa
37 Tpuronomerpudeckue (HyHKITHH, UX CBOMCTBA U TpaQuKH POI Uchi.ru AKnace
p p i ’ p Smart.ru ®okcBopa
38 Tpuronomerpudeckne (HyHKIIHH, UX CBOMCTBA U TpaQUKH POII Uchi.ru SKnace
p p i ’ p Smart.ru ®okcBopa
39 Tpuronomerpuueckue GyHKLINHN, UX CBOUCTBA U TPpadUKU POII Uchi.ru SKnace
p p YHIIUIH, p Smart.ru PokcBopa
40 OT10op KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C TIOMOIIBIO POII Uchi.ru SAKnacc
TPUTOHOMETPHUYECKOH OKPY>KHOCTH Smart.ru ®okcBopa
41 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C TOMOIIIBIO PBUI Uchi.ru AKnace
TPUTOHOMETPHUUYECKOH OKPY>KHOCTH Smart.ru ®okcBopa
42 OT10op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C IIOMOIIBIO POIII Uchi.ru SAKinacc
TPUTOHOMETPUIECKON OKPYKHOCTH Smart.ru ®okcBopsa
43 OT10op KOpHEH TPUTOHOMETPUIECKUX YPABHEHHUH C TIOMOIIBIO POII Uchi.ru SAKnacc
TPUTOHOMETPUIECKOH OKPYKHOCTH Smart.ru ®okcBopsa
POII Uchi.ru SAKnacc
44 Pemienue TpuroHOMETpHYECKUX HEPABEHCTB
Smart.ru ®okcBopn
POII Uchi.ru SAKnacc
45 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB
Smart.ru ®okcBopa
POIII Uchi.ru SAKnacc
46 Pentenue TpUroHOMETPHUUECKIX HEPABEHCTB
Smart.ru ®okcBopa
POIII Uchi.ru SAKnacc
47 Pewienne TpUroHOMETpUYECKUX HEPABEHCTB
Smart.ru ®okcBopa
48 KonTpoasnas padora: "I'paduku TpPUrOHOMETPUUECKUX PO Uchi.ru SAKnacc

¢$ysKmiA. TpuroHoMeTpuIecKre HepaBeHCTBa"

Smart.ru ®okcBopa
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POII Uchi.ru SIKmacc

49 OcCHOBHBIC METO/IBI PEIICHNUS MTOKA3aTEIbHBIX HEPABEHCTB
ABLP p Smart.ru ®okcBopa
POII Uchi.ru SIKnacc
50 OcCHOBHBIC METO/IBI PEIICHNUS MTOKA3aTEIbHBIX HEPABEHCTB
Smart.ru ®okcBopa
POII Uchi.ru SIKnacc
51 OCHOBHBIE METOJIbI pEeIICHHS TIOKAa3aTeIbHBIX HEPABEHCTB
Smart.ru ®okcBopz
POIII Uchi.ru AKinacc
52 OCHOBHBIE METOJIbI pEeIICHHS TIOKAa3aTeIbHBIX HEPABEHCTB
Smart.ru ®okcBopz
POIII Uchi.ru AKinacc
53 OCHOBHBIE METOJIbI pEeIICHHS JTOTapU(HMUIECKUX HEPABCHCTB
Smart.ru ®okcBopa
POIII Uchi.ru AKinacc
54 OCHOBHBIE METO/IbI PEIICHUS TOTapH(PMHUECKUX HEPABEHCTB
Smart.ru ®okcBopa
POII Uchi.ru SKnacc
55 OCHOBHBIE METO/IBI PEIICHUS TOTapH(PMIUECKUX HEPABEHCTB
Smart.ru ®okcBopa
PO Uchi.ru SAKnacc
56 OCHOBHBIE METO/IbI PEIICHUS TOTapH(PMHUECKUX HEPABEHCTB
Smart.ru ®okcBopz
57 OCHOBHBIE METOJIBI pEIICHHST UPPALUOHATLHBIX HEPABSHCTB POI Uchi.ru AKnace
ABLD bpall p Smart.ru ®okcBopa
58 OCHOBHBIC METOJIBI PEIICHUS UPPAITMOHATHHBIX HEPABCHCTB POI Uchi.ru AKnace
AbLD bpatl P Smart.ru ®okcBopa
59 OCHOBHBIC METOJIBI PEIICHUS UPPAITMOHATHHBIX HEPABCHCTB POI Uchi.ru iKnace
JBLP ppatt P Smart.ru ®okcBopa
60 OCHOBHBIE METO/IBI PEIICHUS] HPPALMOHATIBHBIX HEPABEHCTB POII Uchi.ru SKnace
P pp P Smart.ru ®okcBopz
61 I'paduueckre MeToIbI pelICHUS] HPPAITHOHATBHBIX POII Uchi.ru SAKnacc
ypaBHEHUI Smart.ru @okcBopa
62 I'paduueckre MeTOIbI pEeLIEHUs] HPPALTHOHATBHBIX POII Uchi.ru SAKnacc
ypaBHEHUI Smart.ru @okcBopa
63 I'paduueckrie MeTOIbI peICHNUS TIOKA3aTeNbHBIX YPaBHEHHIA POI Uchi.ru AKnace
p p yp Smart.ru ®okcBopa
POIII Uchi.ru SAKnacc
64 I'paduueckre MeTOIbI peNICHNUs MTOKa3aTeIbHBIX HEPABCHCTB
Smart.ru ®okcBopa
65 I'paduueckre MeTOIBI PELICHUS JIOTapUPMUIECKUX PO Uchi.ru SAKnacc

YpaBHEHUH

Smart.ru ®okcBopa
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66 I'paduueckre MeTobI pelIeHHUs TOrapUPMUIECCKUX POII Uchi.ru SIKnacc
HEpaBEHCTB Smart.ru ®okcBopa
67 I'paduueckre MeTobI peLICHUS TOrapUPMUIECCKUX POII Uchi.ru SIKnacc
HEpaBEHCTB Smart.ru PokcBopa
68 I'paduueckre MeTobI pelIeHNUs MOKa3aTeIbHBIX U POII Uchi.ru SIKnacc
sorapu()MUIECKNX ypaBHEHHHA Smart.ru ®okcBopz
69 I'padudeckue METOIBI PEIICHMSI ITOKA3ATENBHBIX 1 PBI Uchi.ru SKmace
sorapu()MUIECKIUX ypaBHEHHNA Smart.ru ®okcBopz
70 I'paduaeckue METOIBI PEIICHMSI ITOKA3ATENBHBIX 1 PBI Uchi.ru SKmace
JorapuPMHUIECKUX HEPABEHCTB Smart.ru ®okcBopa
71 I'padmyeckrie METOIBI pemICHNS TIOKA3aTENbHBIX U PBUI Uchi.ru AAKnace
JorapuMUIECKUX HEPABEHCTB Smart.ru @okcBopa
72 KonTpoasnas padora: "HpparronanbHele, oKa3aTeIbHbIE POII Uchi.ru SKnacc
U JlorapupMHUECKIe HepaBeHCTBA" Smart.ru @okcBopa
73 Kommnekchele yncna. Anredpandeckas u PO Uchi.ru SAKnacc
TPUTOHOMETpUYecKasi GOPMBI 3aIIMCH KOMIUIEKCHOTO YHCIIa Smart.ru PokcBopa
74 Kommnekchele yncna. Anredpandeckas u POII Uchi.ru SAKnacc
TPUTOHOMETpUYEcKasi GOPMBI 3aIIMCH KOMIUIEKCHOTO YHCIIa Smart.ru PokcBopa
POIII Uchi.ru SAKinacc
75 ApudmeTryecKue onepaui ¢ KOMIUIGKCHBIMU YUCIIAMU
Smart.ru ®okcBopa
POIII Uchi.ru SAKinacc
76 ApudmeTnyecKue onepalui ¢ KOMIUIGKCHBIMU YUCIIaMHU
Smart.ru ®okcBopa
77 NzobpakeHrne KOMIUIEKCHBIX YHCENT HAa KOOPAWHATHOM POII Uchi.ru SAKnacc
TJIOCKOCTH Smart.ru @okcBopa
78 NzobpakeHne KOMIUIEKCHBIX YHCENT HAa KOOPAWHATHOM POII Uchi.ru SAKnacc
TJIOCKOCTH Smart.ru @okcBopa
79 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO POII Uchi.ru SAKnacc
yucia Smart.ru ®okcBopa
80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIIJIEKCHOTO POIII Uchi.ru SAKnacc
qucia Smart.ru ®okcBopa
81 [IprMeHeHne KOMIUIEKCHBIX YHCENT A7l pereHns: PU3MIECKIX POIII Uchi.ru SAKnacc
U TEOMETPUIECKUX 33134 Smart.ru ®okcBopa
PO Uchi.ru SAKnacc
82 KonTpoabnas padora: "KommiekcHsle yncna"

Smart.ru ®okcBopa
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POII Uchi.ru SIKmacc

83 HarypanbHbie U 1ienblie yncia Smart.ru okcrop
POII Uchi.ru SIKnacc
84 HartypanbHbie u nenble qucna S
mart.ru dokcropa
POII Uchi.ru SIKnacc
85 [IpumeHeHne Npu3HAKOB AETUMOCTH LIETBIX YUCET
Smart.ru ®okcBopz
POIII Uchi.ru AKinacc
86 [IpumeHeHne Npu3HAKOB AETUMOCTH LIETBIX YUCET
Smart.ru ®okceopa
87 [IpuMenenne MpU3HAKOB ASIMMOCTH TenbiX gncen: HOJ u PBI Uchi.ru SKmace
HOK Smart.ru ®okcBopa
88 [IpuMeneHue npu3HakoB AenuMocTy nenbix yucen: HOJ u PBUI Uchi.ru AAKnace
HOK Smart.ru ®okcBopa
89 IIpuMeHeHre NPU3HAKOB JEIUMOCTH LENbIX YHUCET: OCTaTKH POII Uchi.ru SKnacc
10 MOJYJIIO Smart.ru @okcBopa
9 IIpuMeHeHre NPU3HAKOB JEIUMOCTH LENbIX YHUCEN: OCTaTKH PO Uchi.ru SAKnacc
10 MOZIYJIIO Smart.ru ®okcBopz
91 IIpuMeHeHne NpU3HAKOB JEIIMMOCTH LIENIBIX YUCEIL: aJITOPUTM POII Uchi.ru SAKnacc
EBknuna uis pemieHus 3aa4 B LEJIbIX YHCIax Smart.ru ®okcBopa
" " POI Uchi.ru SKmace
92 KonTtpoannas padota: "Teopus neibix yucesn
Smart.ru ®okcBopa
93 Cucrema M COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIE POIII Uchi.ru AKinacc
CUCTEMBI M CUCTEMBI-CIIEICTBHUS Smart.ru ®okcBopa
94 CucreMa v COBOKYITHOCTh ypaBHeHUH. PaBHOCHITbHBIC POII Uchi.ru SAKnacc
CUCTEMBI M CUCTEMBI-CIIEICTBHUS Smart.ru @okcBopa
95 OCHOBHBIE METO/IbI PEIIEHHS CUCTEM M COBOKYITHOCTEH POII Uchi.ru SAKnacc
paIOHAIBHBIX YPaBHEHHHA Smart.ru @okcBopa
9% OCHOBHBIE METO/IbI PEIIEHHUS CUCTEM M COBOKYITHOCTEH POII Uchi.ru SAKnacc
HPPALMOHATIBHBIX YPABHEHUN Smart.ru @okcBopa
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH PBUI Uchi.ru AKnace
MOKa3aTeIbHbIX YPaBHECHUN Smart.ru ®@okcBopa
98 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH PBHI Uchi.ru AKnace
[TOKAa3aTeNbHbIX YPaBHEHUM Smart.ru ®okcBopa
99 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH PBHUI Uchi.ru AKnacc

JorapuPMHUIECKUX YpaBHEHUH

Smart.ru ®okcBopa
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OcCHOBHEBIE MCTO/Ibl PCIICHUA CUCTEM U COBOKynHOCTCﬁ

POII Uchi.ru SIKmacc

100 N
JorapuMUIECKUX YpaBHEHUH Smart.ru ®okcBopa
[IpuMeHeHne cUCTEM K PEIICHHI0 MaTEMaTHYSCKUX 3314 U .
P P . X sal POUI Uchi.ru SAKnace
101 3a/1a4 U3 Pa3IMIHBIX 00JIaCTel HAYKH U PeabHOMN KU3HH,
Smart.ru ®okcBopa
WHTEPIIPeTaIns MOTYICHHBIX PE3YIbTATOB
[IpumeneHne crcTeM K PEIICHHI0O MaTEMaTHYECKUX 33129 U .
P P . X san PBHI Uchi.ru AKnace
102 3aJ1a4 U3 pa3IMyHbIX 00JIACTEeH HAYKH U PEeabHOMN JKU3HH,
Smart.ru ®okcBopa
MHTEPIIPETAaIUs TOTYYCHHBIX PEe3YIbTaTOB
[IpuMeHeHre HEPABEHCTB K PEIICHUI0 MATEMAaTHISCKUX 3a71a4 .
p p pet o A POUI Uchi.ru SAKnace
103 W 3a/1a4 U3 Pa3IMYHBIX 00IacTel HAYKH U PEAbHON JKU3HH,
Smart.ru ®okcBopa
HWHTEPIIpeTaIns MOTYICHHBIX Pe3yIbTaTOB
KonTpouanHas pa6orta: "CucTeMbl palliOHAIHHBIX, .
P P pall POII Uchi.ru SKnacc
104 HppaIMOHATBHBIX MTOKA3aTENbHBIX U JTOTapA(MUIECKIX
on Smart.ru ®okcBopa
ypaBHEHUH
105 PanmonansHbIe ypaBHEHHS C TapaMeTpaMu POHI Uchi.ru AKnace
yp pamerp Smart.ru ®okcBopa
106 PanmonansHbIe HEpaBEHCTBA C TTapaMeTpaMy POI Uchi.ru AKnace
H p paverp Smart.ru ®okcBopz
POII Uchi.ru SKnacc
107 PanmonanbHbIe CUCTEMBI C TapaMeTpaMu
Smart.ru ®okcBopa
108 HppanmonansHbIe ypaBHEHHS, HEPABEHCTBA C MTapaMeTpaMu PO Uchi.ru SlKnace
ppart My - HEp pametp Smart.ru ®okcBopa
109 HpparmoHasbHble CHCTEMBI C ITapaMeTpaMu PO Uchi.ru SlKnace
ppatt P p Smart.ru ®okcBopa
POII Uchi.ru SAKnacc
110 [lokazarenbHbBIE ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu
Smart.ru ®okcBopn
POII Uchi.ru SAKnacc
111 [TokazaTenbHbBIE CHCTEMBI C ITapaMeTpaMu
Smart.ru ®okcBopz
112 Jlorapudmuyeckue ypaBHEeHUS, HEPABEHCTBA C TTapaMeTpaMu POHI Uchi.ru AKzace
p yp - HEp P P Smart.ru ®okcBopa
PBHI Uchi.ru AKnace
113 Jlorapudmuyeckue cucTemMsl ¢ mapameTpamMu
Smart.ru ®okcBopa
PBHUI Uchi.ru AKnacc
114 TpuroHomMeTpUyECKHE ypaBHEHMS C TapaMeTPaAMU

Smart.ru ®okcBopn
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POII Uchi.ru SIKmacc

115 TpuronomeTprdeckre HEPaBESHCTBA C TTapaMeTpaMu
p p P p P Smart.ru ®okcBopa
POII Uchi.ru SIKmace
116 TpuronomeTpudecKkre CHCTEMBI C TTapaMeTPaMH
Smart.ru ®okcBopa

117 [TocTtpoeHue u nccnenoBaHe MAaTEMAaTUUECKUX MOJIEIIEH POII Uchi.ru SIKmacc
pEeaIbHBIX CUTYalUH ¢ IOMOLIBIO YPABHEHUI C MapaMeTpaMu Smart.ru ®okcBopz
IToctpoenue u uccienoBaHe MaTEMAaTUUYECKUX MOJIeIeH .

P et o POI Uchi.ru SIKmace

118 peaNbHBIX CUTYAIIH ¢ TIOMOIIBIO0 CUCTEM YPaBHEHHI C

Smart.ru ®okcBopa
rnapamMeTpamu
ITocTpoenue u UcclieoOBaHHE MaTeMaTHIECKUX MOIeIIei .

119 eamf)me CUTYyaIlUH f:l MTOMOIIIBIO CHCTEM aBHeHIfﬁ c POI Uchi.ru AKnace
p yatt B yP Smart.ru ®okcBopa
napameTpamu

120 KonTpoabHnas padora: "3amaun ¢ mapameTpamu" POI Uchi.ru sKnace

P P PR P P Smart.ru ®okcBoOpI

191 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUM: POII Uchi.ru SKmacc
"VpaBHeHus" Smart.ru ®okcBopa

129 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIIHS 3HAHUM: POIHI Uchi.ru SKmacc
"VpaBHeHus" Smart.ru ®okcBopa

123 [TorTOpeHue, 0000IICHNE, CUCTEMATH3AIIMS 3HAHUM: POI Uchi.ru SIKmace
"Ypaaenus. Cuctems! ypaBHeHUN" Smart.ru @okcBopa

194 [TorTOpeHue, 0000IICHNE, CUCTEMATH3AIIMS 3HAHUM: POI Uchi.ru SIKmace
"Hepasencta" Smart.ru @okcBopa

195 [TorTOpeHue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUM: POI Uchi.ru SIKmace
"Hepasencta" Smart.ru ®okcBopa

126 [ToBTOpenwue, 0600IIeHNE, CHCTEMATH3AIIHS 3HAHUH: POII Uchi.ru SIKmace
"Hepasencta" Smart.ru @okcBopa

197 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIIHS 3HAHUH: POII Uchi.ru SIKmace
"[IponsBoaHas u e€ npumeHenue" Smart.ru ®okcBopa

128 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIIHS 3HAHUM: POII Uchi.ru SdKmacc
"[IponsBoaHast u e€ mpumMeHenne" Smart.ru @okcBopa

129 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3ALIMS 3HAHU: POII Uchi.ru SIKmacc
"[IponsBoaHas u e€ mpumeHenue" Smart.ru @okcBopa

130 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3ALMS 3HAHUM: POI Uchi.ru SIKmace

"NHTerpain u ero npuMeHeHue"
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[ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS 3HAHUM:

POII Uchi.ru SIKmacc

131 "@yHkyn” . Smart.ru ®okcBopa
[ToBTOpenue, 0600UICHNE, CCTEMaTH3alUs] 3HAHUI: POII Uchi.ru SIKnacc
132 " " 1
OyHKIUN Smart.ru ®okcBopa
[ToBTOpenue, 0600UICHNE, CCTEMaTH3alUs] 3HAHUIA: POII Uchi.ru SIKnacc
133 n " 1
OyHKIMH Smart.ru ®okcBopxa
134 HToroBasi KOHTpOIbHASI padoTa 1 1 PO Uchi.ru SKnace
Smart.ru ®okcBopz
135 HroroBas kouTpoabHasi padora 1 1 PO Uchi.ru SKnace
Smart.ru ®okcBopa
136 [ToBTOpeHne, 0600IIeHNE, CHCTEMATH3AINS 3HAHU T 1 PIIII Uchi.ru AKnace
Smart.ru ®okcropsa
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
NpoBepsieMoro IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOEHHSI 0OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHusi
pe3yJbTaTa
1 Umcna ¥ BEIYUCICHHS
11 OmnepupoBaTh MOHATUSIMH: PALIMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS M ACCATUYHAS JPOOB, MPOLICHTHI
1.2 BrimonHsATs apudMeTHUecKre onepaiy ¢ pallMiOHaIbHBIMU U JCHCTBUTEIbHBIMU YUCIIAMH
13 BhImonHATS MprOIMKEHHBIE BRIYMCIICHHS, UCTIONB3YS IPAaBUIIa OKPYTIICHHS, IENaTh MIPUKHUIIKY U OLEHKY pe3yJbTaTa BEIYACICHUH
OrepupoBaTh NOHATHSAMU: CTENICHb C LIEJBIM IOKa3aTeleM, CTaHIapTHas (opMa 3amuch JeHCTBUTEIBHOTO YHCIIA, KOPEHb HATypaIbHOU
14 CTETICHH; WCIOJNB30BaTh MOAXOMANIYI0 (OpPMY 3allMCH JEHCTBUTEIBHBIX YWCEN JUISl PELICHUS NPAKTHUECKHX 3aJa4 W TMPEACTaBICHUS
JTaHHBIX
15 OmnepupoBaTh MOHITUSME: CUHYC, KOCHHYC W TaHTE€HC MPOU3BOJBHOTO YTIJjla; UCTIOJIB30BaTh 3allUCh MPOU3BOIBHOTO yIila yepe3 oOpaTHbie
TPUTOHOMETpUUECKHE (PyHKIUH
2 YpaBHEHHS 1 HEPABEHCTBA
21 OmnepupoBaTh MOHSATHSIMHU: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEJOE, palMOHAJIbHOE, WppalMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHHUE
2.2 BeImosiHATh peoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPKEHHH M PEIIaTh TPUTOHOMETPUYECKUE YPABHEHUS
23 BeImoHsATh npeo6pa3OBaHHsz IEJIBIX, PAIIMOHABHBIX M HPPAMOHAIBHBIX BRIPAKEHUH M pelIaTh OCHOBHBIC THITBI LIEJIBIX, PAIIHOHAIBHBIX U
UPPAOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.4 [TpuMeHsTh ypaBHEHUs M HEPABEHCTBA JUIS PEIICHHS] MaTEMaTHYECKHX 3a/1a4 U 3aJ1a4 M3 PA3IMYHbIX 00J1acTeil HAyKH U peabHOU KU3HU
25 MopenupoBath peajbHBIE CHUTyallMH Ha S3bIKE ainreOpbl, COCTABISATH BBIPAXKCHUS, ypPaBHEHMs, HEPAaBEHCTBA MO YCIOBHIO 33/1a4H,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM arapara aireopsl
3 OyHKnuu 1 rpaduku
31 OmnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aJaHus (YHKUIMH, 0OJacTh ONpPEAENCHUS M MHOXKECTBO 3HaYeHHMH (yHKIMH, rpaduk
(YyHKLMH, B3aUMHO 0OpaTHbIe (GYHKLIUH
3.2 OmnepupoBaTh MOHATUSIMH: YETHOCTh X HEYETHOCTh PYHKIMH, HYJTH QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduky GyHKUMH 17151 pelieHns] ypaBHEHUH
3.4 Ctpoutb 1 yuTaTh rpadMKu JUHSHHON QYHKIMH, KBAIPATUYHOW (DYHKLINH, CTENIEHHON (PYHKIIMHU C LIEJIbIM NOKa3aTesleM
35 Ucnonb3oBath rpadguky GYHKIUE Ui MCCIIEOBAHKS MIPOIIECCOB M 3aBUCUMOCTEH MPH PENIeHUH 3a7ad U3 JPYTruX YYeOHbIX HPEJIMETOB H

peaﬂBHOﬁ JKU3HU, BBIPAKATH (pOpMyHaMI/I 3aBUCUMOCTU MCKIY BCINYNHAMU
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Hauana MaTeMaTH4eCKOro aHaan3a

4.1 OnepupoBaTh MOHATHUAMU: TIOCIICIOBATEIIBHOCTD, apu(pMeTHIecKast M TeOMETPHUECKAsT POTPECCHH
492 OneprpoBaTh TOHATHUSAMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKas IMPOTPEcCHs, CyMMa OECKOHEYHO YOBIBAIOIMIEH TreoMeTpUIecKOn
MIPOrpeccUuu
4.3 3amaBaTh NOCIEAOBATEILHOCTH PAa3IMYHBIMHU CIIOCO0AMHU
4.4 Hcnonb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN 1 MTPOTPECCUM IS pElIEHUs peabHbIX 3a]]a4 MPUKIAJHOTO XapaKkTepa
5 MHOKeCTBa U JIOTHKA
51 OrnepupoBaTh MOHATHAMHA: MHOKECTBO, OTIEpAIliy HaJl MHOKECTBAMH
59 Hcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUis OMHCAHHWA PEAbHBIX MPOIECCOB W SBICHHUH, MPH pPEIIeHHH 3a1a4 U3 APYTUX
Y4eOHBIX PEAMETOB
5.3 OneprpoBaTh NOHATUSIMH: OMIPEEICHNE, TEOpEMa, CIEICTBUE, TOKA3aATEIHCTBO
11 KJIACC
Kon
NMpoBepPseMOro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHOI NMPOrpaMMBbI cpe/iHero od1ero 00pa3oBanus
pe3yJbTaTa
1 Uucna v BEIYUCICHUS
11 OneprpoBaTh MOHATUAMHU: HaTypaJlbHOE, IIEJI0€ YMCIIO; UCTIOIh30BaTh MPU3HAKY JEIUMOCTH LIEJBIX YHCElN, Pa3okKeHUe YUCia Ha MPOCThIe
MHOJKUTENHN JJISl pelIeHns 3aa4
1.2 OneprpoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM MIOKa3aTeIeM
13 OmneprpoBaTh MOHATUSIMHE: JIOTapH(M YHCIIA, ECATUIHBIC  HATYpaJIbHbIE JOrapu(Mbl
2 YpaBHEHHS U HEPABEHCTBA
21 [IpuMeHATh CBOWICTBA CTENEHH IS npe06pa30BaHIv/m BEIPXSHHIA, OTIEPUPOBAThH MOHATHAMHU: TIOKa3aTeIbHOE YPaBHEHHWE W HEPaBEHCTBO;
pemaTh OCHOBHBIE THITbI TOKA3aTENbHBIX YPAaBHEHHUH U HEPABEHCTB
29 BrimonHsATe mpeoOpa3oBaHusl BBIpAXKEHUH, coJepKalluX JIorapu(pMbl; ONEpUPOBATh MOHATHAMHU: JIOTapU(MHUUECKOE YypaBHEHUE U
HEPaBEHCTBO; PellIaTh OCHOBHBIE THITHI JIOTapH()MUUECKUX YPABHEHHI U HEPABEHCTB
2.3 Haxoautp pemeHus mpocTeimnx TPUTOHOMETPUIECKIX HEPABEHCTB
24 OneprpoBaTh MOHATHAME: CUCTEMa JIMHEHHBIX YpaBHEHUI M e€ pelieHHe; WCIOIb30BaTh CUCTEMY JMHEWHBIX YpaBHEHHU IJISI PEIICHUs
MPAaKTUYECKUX 3a7a4
25 HaxonuTp penieHus NpoCcTEUINX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
26 MonenupoBath peaqbHbIe CUTYAIH Ha S3bIKE anreOphl, COCTABIATh BHIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H,

HCCJICO0BATH ITIOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHWUEM alrapara aJ'Il"e6pI:I
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3 OyHKIMH U TpaduKu
31 OrmiepupoBaTh MOHATHAMU: TTEpUOANYIECKas PYHKINS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (yHKINH, HAaHOOJIbIIIee 1
HaMMeHbIlIee 3HaYeHUs1 PYHKIIMH Ha MPOMEKYTKE; UCIIOIB30BATh UX JUIA UCCIIeIoBaHUs (PYHKIMH, 3aJaHHOHN rpaduKoM
39 OHepI/IpOBaTI;v MOHATHSIMU: TpadUKU IOKa3aTeNbHOM, norapuqmumqecxoﬁ U TPUTOHOMETPUYECKMX (QYHKIMIA; H300pakaTb HX Ha
KOOPAWHATHO! TJIOCKOCTH M UCTIONIb30BaTh ISl pellicHHs YPaBHEHUH U HEPABEHCTB
33 I/I306pa>l<a:[]> Ha KOOPJAMHATHOM IIOCKOCTH TpaduKu JTHMHEHHBIX YpaBHEHMH W HCIONB30BaTh WX JUI PELICHHUS CUCTEMBl JHMHEHHBIX
ypaBHEHHI
3.4 Hcnonb3oBaTh rpaduky QyHKIUH Ul KCCIIEIOBAHUS MMPOLIECCOB M 3aBUCMMOCTEH U3 APYTHX YUeOHBIX AUCUUIIHH
4 Hauana MmaTemMaTHueCcKOro aHanusa
41 OnepHpOBan MOHATHSIMU: HeTpepbIBHass (DYHKIHWS, MPOW3BOAHAs (YHKIWHU; HCHOJB30BaTh I'€OMETPHYCCKHHA M (DU3NYECKUH CMBICH
MPOM3BOTHOM ISl pelIeHUs 331a4
4.2 HaxonuTs mpon3BOJHbBIE AIEMEHTAPHBIX (PYHKIHMHA, BBIYUCISATH POU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO (DYHKIUH
43 Hcnonb30BaTh MPOU3BOAHYIO Ul MCCIEIOBaHUS (DYHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBI, MPUMEHSTH PE3YNbTaThl HCCIEAOBAHUS K
' MTOCTPOCHUIO TPadUKOB
44 Hcnonb30BaTh MPOU3BOJHYIO sl HAXOXKACHUS] HAWITYUIIETO PEIICHHS B IPUKIAHBIX, B TOM YHCIIE COIMATbHO-9KOHOMHYECKHX, 3a7adax
4.5 OmneprpoBaTh MOHATUSIMH: TIEpPBOOOpa3Hasi U HHTETPA;, TOHUMATh TeOMETPUUCCKUH U (PU3NUECKUI CMBICI MHTETpasia
4.6 HaxonuTs nepBooOpa3Hble dIeMEHTapHBIX QYHKIMHA, BBIYUCIATh HHTETpal o Gopmyse HeioToHa — JleiOnuma
4.7 Pemrate npukiagHbie 331a4H, B TOM YHCJIE COLUATBLHO-YKOHOMHUECKOTO M (DU3UYECKOT0 XapaKTepa, CpeICTBAMH MaTeMaTHIECKOTO aHaIIn3a
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KIIACC
Kona IIpoBepsieMblii 3J1eMEHT CO/IeP:KAHUSA
1 Yucna ¥ BEIYUCIICHUS
PanmonaneHple uncna. OOBIKHOBEHHBIE M ACCATHYHBIC APOOM, MPOLEHTHI, OECKOHEYHBIC MEPUOTUYECKUE ApoOH. ApudMeTHUecKHe OIepaliu C
11 panroHaNbHBIMU YHCJIaMH, TPeoOpa3OBaHUsI YHCIOBBIX BbIpaKeHHH. [IpuMeHeHHe IpoOed W TMPOIEHTOB Ui pEIleHHs NPHUKIAAHBIX 3ajad U3
Pa3IMYHBIX OTpaCiei 3HAaHUH U peanbHOU KU3HU
12 eiicTButenbHple 4yncia. PannoHanbHble W MppalMOHAIBHBIE YUCIA. ApI/I(I)Me:l:I/I‘IeCKI/Ie onepauu ¢ JEHCTBUTENbHBIMU duciamMu. lIpnOmmxéHHble
BBIYHMCIICHHS, IPaBUJIa OKPYTJICHUS], IPUKUIKA U OLEHKA Pe3yIbTaTa BEIUUCICHUN
13 Crenens ¢ nensiM mmokasateneM. CtannapTHas (opMa 3alicu IeHCTBUTENFHOTO Yrcia. VMcmonp30Banne moaxoasieil popMbl 3aIicu TeHCTBUTENBHBIX
YHCeN AJIs pellieHHUs NPAaKTHUECKUX 33/1a4 U TIPEICTABICHHS JaHHBIX
14 ApudmeTrnueckuii KOpeHb HATypaJIbHOU cTeneHH. JleiicTBus ¢ apuMeTHIecCKUMHI KOPHSIMH HATYpaJbHOM CTeTeHH
15 CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. APpKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMEHTa
2 YpaBHeHHS 1 HEPABEHCTBA
21 ToxzecTBa U TOXIECTBEHHBIE IPE0OPa30BaHUS
2.2 ITpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaskeHHH. OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYJIBI
2.3 YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. METOI MHTEPBAJIOB
24 Penrenue 1iensix v ApoOHO-pAIMOHAIBHBIX YPAaBHEHHI 1 HEPABEHCTB
25 PeleHne nppaloOHaJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 Pemenne TpUroHOMETpHUYECKUX YPaBHEHUH
2.7 IIpumMeHeHue ypaBHEHUH M HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKHX 3a/1a4 U 3a]a4 U3 Pa3IMYHbIX 00J1acTell HAyKH U peabHOM KU3HH
3 OyHKIMA U rpaQuKu
3.1 OyHKHA, criocoObl 3ananus GyHkuuu. ['paduk pynkuuu. Bzaumuo oOparabie GpyHKIMN
3.2 ObnacTh onpeaeneHnss 1 MHOecTBO 3HaueHnH GyHkunu. Hynm ¢dynkuunu. [IpomexxyTku 3HaKonoctosHcTBa. YETHBIEC M HeUETHBIE (DYHKIUU
3.3 Crenennas pyHKIHS C HATYpaJIbHBIM H IIEJbIM Moka3zareneM. E€ cBoiictBa u rpaduk. CBoiicTBa 1 rpadMK KOpHS N-OW CTENEHH
3.4 Tpuronomerpuueckasi OKpy>KHOCTb, OIIpe/ielicHHe TPUTOHOMETPUIECKUX (DYHKIIMH YUCIIOBOTO apryMeHTa
4 Hauana MaTemMaTHuecKkoro aHanusa
4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs OC/IEI0BAaTEIbHOCTEH. MOHOTOHHBIE TTOCIE0BATENEHOCTH
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Apudmernueckas ¥ reoMeTpuyeckas nporpeccud. beckoHeyHo yObiBaromias reomerpudeckas mporpeccus. Cymma OecKOHEYHO yOBIBaromen

4.2 reoMeTprueckoil mporpeccuu. Popmyiia cI0KHBIX MPOLEHTOB. Vcnonbp30BaHue MpOrpeccHy Al PeleHHs] pealIbHBIX 3aJ1ad MPHUKJIAJHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
51 MHoxecTBO, omepauuy Haj MHOkecTBaMu. [lmarpammel Oiiepa — Benna. [IpumeHeHHe TEOpeTHKO-MHOKECTBEHHOTO armapara IJisi OIHCAaHUS
peanbHBIX IPOLIECCOB M SIBJICHUH, PU pelICHNH 3a1a4 U3 APYTUX Y4eOHBIX IPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIEeACTBUE, JOKA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEeP:KAHUSA
1 Uucna v BEIYUCICHUS
1.1 Harypanesubie u nensie yncna. [Ipu3Haku 1eTuMOCTH HETbIX YHCel
1.2 Crenens ¢ pallMOHAJIBHBIM NTOKa3aTeneM. CBOWCTBa CTETIEHU
1.3 Jlorapudwm uncna. [lecsiTuuaple 1 HATypallbHBIE JOTapUBMBI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BRIPAKEHHH, COIEPIKAIINX JIOTapH(DMBI
2.2 [IpeoOpazoBaHue BRIPAKEHH, COJIEPIKAIINX CTEIIEHH C PAIMOHAIHFHBIM TIOKa3aTeeM
2.3 [TpumMeps! TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [oka3arenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 JlorapudmMudeckne ypaBHeHHs] M1 HEPaBEHCTBA
2.6 Cucrembl TMHEHHBIX YpaBHEHUH. Pelienue mpuKiIagHpIX 3a/1a4 ¢ TOMOIIIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI
2.7 CucTeMbl U COBOKYIIHOCTH PAllHOHAJIbHBIX YPABHEHHH U HEPABEHCTB
2.8 [IpuMeHeHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3a/1a4 ¥ 3aJa4 U3 Pa3IMYHbIX 00J1acTel HAyKH U peabHOM KU3HH
3 OyHKnuu U rpaduku
31 Oynknus. I[lepuoandeckue pynknuu. [IpomexxyTkn MOHOTOHHOCTH (PyHKUHMH. MakcuMyMbl U MUHUMYMbI (pyHKuu. HamOonbinee n HauMmeHblIee
3Ha4YeHHe PYHKIMK Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKLINHI, UX CBOHCTBA U TPadUKU
3.3 [loka3arenbHas u torapudpmuyueckas QyHKIHMH, UX CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpagukoB QyHKIMHA AJ1s1 pelIeHHs] YPAaBHEHUH U JIMHEHHBIX CUCTEM
35 Hcnonb3oBanue rpadgukoB QyHKIMHA JJIST HCCIICAOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HHUKAIOT TPU PEIISHUH 3a/1a4 U3 APYTHX YIeOHBIX

npeaMEeTOB U peaJ’ILHOﬁ JKHU3HU
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4.1
4.2
4.3

4.4

4.5

4.6
4.7

Havana maremaTHueckoro anaiamnsa

HenpepriBable PpyHKIIMN. MeTOT MHTEPBAJIOB /ISl PEIICHUS] HEPABEHCTB

[IponsBognast pyrkuu. ['eomeTprudeckuii u HU3MUECKUI CMBICT TPOU3BOTHON

[IponsBoaHbIe deMeHTapHBIX QYHKITHI. POPMYITBI HAXOXKISHHSI IPOU3BOJHON CYMMBI, TPOM3BEICHHS U YaCTHOTO (DYHKITHIT

[MpuMeHeHrEe MPOU3BOMHON K HCCIEeNOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxoIeHre HauOOJbIIero W HAWMEHBIIETO 3HAYCHUS
(hyHKITH Ha OTpe3Ke

[IprumeneHne NpOM3BOAHOM ISl HAXOXKAEHUS HAWIydLIero pelIeHWs B NPUKIAIHBIX 3aJadax, Uil OIPENEeNIEeHUs] CKOPOCTH Ipolecca, 3aJaHHOTO
¢dbopmynoit nnu rpadgukom

[TepBooOpaznas. Tabmuiia mepBoOOPa3HBIX

WuTerpa, ero reoMmerpudeckuii u hu3ndeckuii cMpIci. Berancnenue naTerpana no ¢popmyine HerotoHa — JleiiOHuIa
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MPOBEPSIEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHOM
INPOI'PAMMBI CPEJHEI'O OBLIEI'O OBPA30OBAHUA

Kon
NnpoBepsieMoro
TpeOoBaHMs

IpoBepsieMble TPeGOBaAHNS K NMPEeAMETHBLIM Pe3yJILTATAM 0CBOEHHUsI OCHOBHON 00pa30BaTebHOI MPOrpaMMbl CpeTHEr0 001IEro
oOpa3zoBanus

Brnanenne meronamMu NOKa3aTeNbCTB, aITOPUTMaMU PEILICHUS 3a/1a4; yMEeHUe (GOpMyJIUpOBATh U ONEPUPOBATh IOHITHUAMU: OIIPEEIICHHE,
aKcuoMa, Teopema, CJEICTBHE, CBOWCTBO, IpPH3HAK, [OKa3aTelbCTBO, PaBHOCWIBbHBIC (DOPMYIMPOBKH;, NPUMEHATh HUX; YMEHHE
¢dopmynupoBaTh 00paTHOE M TPOTHBOIOIOKHOE YTBEPXKICHUE, NPHUBOAWTH MPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BATh METOX
MaTeMaTHYeCKOH MHIYKIMHK; MPOBOJUTH JIOKA3aTEJIbHBIC PACCYKACHUS IPU PELICHUWH 3a7ad, OLEHHMBATh JIOTMYECKYIO MNPaBHIBHOCTD
paccyKIeHuil; yMEHHE ONEpHUpOBaTh MOHATUSMH: MHOXKECTBO, IOAMHOXKECTBO, ONEpAalMK HaJ MHOXECTBAMH;, YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT Uil OMUCAHUS PealIbHBIX MPOLECCOB U SIBICHUN M MpPU pEIIeHUH 3a[ad, B TOM YHCIEe U3 JIPYTHX
yueOHBIX IPEAMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: Tpad, CBA3HBINA rpad, AepeBo, LUK, rpad HA IUIOCKOCTH; YMEHHUE 3a1aBaTh U
OMNHKCHIBATh Irpadbl Pa3IMYHBIMHU CIOCOOAMM; UCIIOJIB30BATh Ipadbl P PELICHUH 3a1a4

YMeHHe ONnepupoBaTh MOHATUAMU: HATYpaIbHOE YHCIIO, 1IEJI0€ YUCIO, CTEHNEHb C LIEJBIM MOKA3aTeleM, KOPEHb HAaTypajbHOU CTEIEHH,
CTETICHh C PAIMOHAIHHBIM ITOKA3aTEeNeM, CTENEeHb C JCHCTBUTENHHBIM ITOKA3aTelleM, JIOTapu(M YHCIa, CHHYC, KOCHHYC W TaHTEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOAYJI0, PAlUMOHAIBHOE YHCIJIO, UPPALUOHAIBHOE 4YHUCIIO, MHOXXECTBA HAaTYPaJIbHBIX, LIEJIBIX,
paIiOHANBHBIX, JEHCTBUTENBHBIX YUCEIN; YMEHHE HCIIONB30BaTh MPU3HAKU JACTUMOCTH, HAMMEHBIINH OOIIWN JeNUTeNh U HanMEHBIIIee
oOmiee kpaTHOe, alropuT™M EBKIMAA MpHM pelIeHny 3a1ad; 3HAKOMCTBO C Pa3JIMYHBIME ITO3UIIMOHHBIMHA CUCTEMAaMH CUHCICHUS, YMEHHE
BBIMIOJTHATh BBIYMCIICHWE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKEHUH CO CTENeHsMU H Jjorapudmamu, mnpeoOpa3oBaHusi JIPOOHO-
palroOHANBHBIX BBIPAXKECHUH; YMEHUE ONEPUPOBATH MOHATHUSMU: TOCIEIOBATEIBHOCTD, apru(MeTHYecKas MPOTrPeccHsi, TeoMeTprIecKast
nporpeccusi, 0ECKOHEUHO yOBIBaroIIasi TeOMETpHUYECKas MPOTPECCHS; YMEHHE 3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJE C TIOMOIIBIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE OINEpPUPOBATh MOHSATHAMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMILIEKCHBIE YHCIa, MOIYIbh U
apryMeHT KOMIUIEKCHOTO Yuciia, popMa 3amicy KOMIDIEKCHBIX Yrcell (TeoOMeTpUUecKas, TPUHTOHOMETpHYIECKas U anredpandeckas); yMeTb
MPOU3BOANTE apUPMETHUECKUE ACHCTBUS C KOMIUIEKCHBIMH YHCJIAMF, MPUBOJIUTH TPHUMEPHl HCIOIB30BAHHS KOMIUIEKCHBIX YHCE,
ONEPUPOBATh MOHITUSIMU: MaTpuLia 2x2 u 3%3, ONpeaeauTeNlb MATPULbL, FTEOMETPUUECKUN CMBICI ONPEAEIIUTENS

YMeHue omnepupoBaTh TOHATHAMH:  palMOHAJbHBIE, HWppAllMOHAIbHBIE, TIOKa3aTeNbHbIC, CTENeHHbIE, JOrapu(MUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS MU HEPABEHCTBA, MX CHUCTEMbl; YMEHHUE ONEPUPOBATH IMMOHATUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
nmpeoOpa3oBaHne, ypaBHCHHE, HEPABEHCTBO, CHCTEMa YPaBHEHHWN M HEPABEHCTB, PaBHOCIIBHOCTh YpaBHEHHH, HEPABEHCTB U CHUCTEM;
YMEHHE pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3JIMYHBIX MPUEMOB; PEIIATh YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C
rmapamMeTpoM; IPUMEHITh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI I PEIICHUS MAaTEMaTHUICCKUX 3a/1ad M 3a]1a4d U3 Pa3IuIHBIX o0yiacTei
HayKHU ¥ peasIbHOM KU3HU

YMeHue oneprpoBaTh MOHATHAMU: QYHKIHS, YETHOCTh (DYHKIIUH, TIEPHOJANIHOCTh (QYHKIIMK, OTPaHUYEHHOCTh (PYHKIIMHA, MOHOTOHHOCTh
4 byHKIUK, 3KCTpeMyM (YHKIIWHU, HanOOJIblllee ¥ HAUMEHbIIIee 3HaYCHUsT (PYHKIMM Ha TIPOMEXYTKE, HelpepbIBHAsE (YHKIINS, aCUMIITOTHI
rpaduka yHKIMH, IIepBasi U BTOpas NPOM3BOAHAS (PYHKIHH, TEOMETPUUECKUA M (PU3MYECKUH CMBICI MPOM3BOAHOM, IepBoOOpa3Hasi,
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onpeAcnEHHBIA MHTETPAT, YMCHUE HaXOJUTh aCUMIITOTHI rpaduka (YHKIUH; YMEHUE BBIYUCIISATH POU3BOIHBIC CYMMBI, POU3BEICHUS,
YaCTHOTO W KOMIO3WIMU (DYHKIMH, HAXOIWUTh ypaBHEHHE KacaTelbHOW K Tpaduky (YHKIMH, YMEHHE HaXOAUTh IPOU3BOIHBIC
3NIEMEHTapHBIX (QYHKIMH; YMEHUE HCIONB30BaTh MPOU3BOJHYIO JUIS MCCIeIOoBaHUS (DYHKIMH, HAXOMUTh HAHOOJBININEC U HAUMCHBIINE
3HAYCHUS (PYHKIUI; CTPOUTH TpapKK MHOTOUJICHOB C MCIIOJL30BAHUEM amlapaTa MaTeMaTHUECKOTO aHaJK3a; MPUMEHSTH TPOU3BOTHYIO
JUTSL HAXOXKJICHUSI HAWIYYIIEro PEIICHUs B MPUKJIAIHBIX, B TOM YHCJC COIMATHHO-DKOHOMUYECKHX M (U3NYCCKUX 3ajauax; HAXOJUTh
WIomaad u O00bEMBI (GHUTYp C TOMOIIBIO HWHTErpalia; MPUBOAUTH IMPHUMEPhl MAaTEeMaTHYECKOTO MOJCIMPOBAHUS C IOMOIIBIO
nmud hepeHnrnanbHBIX YpaBHEHHUH

YMenue onepupoBaTh MOHATHAMU: rpaduk GyHKIMH, oOpaTHas (QyHKIMSA, KOMIO3UIUA (YHKIHUNA, TUHEHHAs (YHKIHSA, KBaJApaTHIHASL
(hyHKIUS, panMoHaIbHAS (YHKIMS, CTCIICHHAs (DYHKIIHS, TPUTOHOMETPHUYECKUE (PYHKIMHU, OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIIUH,
MOKa3aTeNIbHAS | JIOTapupMuUecKas GyHKIIMHA; YMEHUE CTPOUTh Ipa)MKu U3ydeHHBIX (DYHKIUH, BBIOJHATH MPeoOpa3oBaHus TPa@UKOB
GbYHKIUH, HCTIONIB30BaTh TPAGUKH U M3YYCHHs MPOLECCOB W 3aBUCHMOCTEH, MPH PEIICHUH 3a/1a4 M3 JPYTUX YYeOHBIX MPEIMETOB U
3a]a4 U3 peanbHOMN KHU3HU; BhIPAXKATh (POPMYyJIaMH 3aBUCHMOCTH MEXKY BEIMIHMHAMHU; HCIIOIB30BATh CBOWCTBA U rpaduku GyHKIMNA 11st
pellleHus] ypaBHEHUH, HEPABEHCTB U 3a/1a4 ¢ NapaMeTpaMu; U300paxaTh Ha KOOPJAMHATHON IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHECHUH,
HEPaBEHCTB U HX CUCTEM

YMeHune perats TeKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOLEHTHI, A0JIM M YaCcTH, Ha JBIKEHHE, pabOTy, CTOUMOCTH TOBapOB
U YCIYr, HaJOTH, 3aJa4d K3 OOJIACTH YNpaBiICHHUA JIUYHBIMH W CEMEHHBIMH (DMHAHCAMM); COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI IO YCIOBHIO 33Ja4M, MCCIEIOBAaTh MOJIYUYEHHOE PELICHHE M OLEHHMBAThH MPABIONOJO0HOCTh PE3yJbTAaTOB;
yYMEHHE MOJIEJINPOBATh peajibHbIe CUTYallU Ha SI3bIKE MaTeMAaTUKU; COCTABIISATH BbIpaXXEHUsI, YPAaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4H, UCCIEI0BATh IOCTPOCHHbBIE MOJEIIH C HCIIOJIb30BAHKEM alllapara ajreOppl, HHTEPIPETUPOBATH MMOJIyYCHHBIH PE3yJIbTaT

YMeHue ornepupoBaTh MOHATHAMU: CpeHee apuMeTHYecKoe, MeIuaHa, HauOoJbllee U HaUMEHbIIEE 3HAYCHUS, pa3Max, JUCIEpPCHs,
CTaH/IapTHOE OTKIIOHEHWE YHCIIOBOTO HA0Opa; YMEHWE W3BJIEKaTh, MHTEPIPETUPOBATh HH(POPMAIINIO, MIPEICTABICHHYIO B TaOIWIaX, Ha
Juarpammax, rpadukax, OTpaKaroIlyr0 CBOMCTBA peajbHBIX MPOIIECCOB M SBJCHMIA, MPEACTABIATh HHGOPMAIIMIO ¢ TIOMOIIBIO TaOIHIl U
JmarpamM; MCCJICIOBaTh CTATHCTUYECKUE JaHHBIE, B TOM YHCIE C NMPUMEHCHHEM TIpa)uyeCKHX METOJOB M 3JICKTPOHHBIX CPEJICTB;
rpaduyecKku rcciaenoBaTh COBMECTHBIE HAOIIOISHHS C TOMOIIBIO TUarpaMM paccerBaHus M IMHEHHOHN perpeccuu

YMeHre onepupoBaTh MOHATHSMH: CIyYalHBIA OIBIT M CIy4alHOE COOBITHE, BEPOSTHOCTH CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM IPa)UIECKUX METOAOB; IPUMEHATH HOPMYJIBI CJIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (POPMYITy MOJTHON
BeposTHOCTH, (Qopmyny bepHymnmn, komOuHaTtopHble (akThl M (HOPMYINBI;, OLEHHWBATh BEPOSTHOCTH PEajbHBIX COOBITHI; yMEHHE
OIIEpPUPOBATh MOHATUSAMHU: ClIydyailHasi BEJIMUMHA, PACIPEACICHUE BEPOSTHOCTEN, MATEMaTUUECKOE OKUJAHUE, TUCIIEPCHS U CTAHIAPTHOE
OTKJIOHEHHE CIyYalHOW BENMYUHBI, (YHKUWH pACHpeAeleHuss M IUIOTHOCTH PaBHOMEPHOTO, IIOKAa3aTeIbHOT0O M HOPMAJIBHOTO
pacnpeneneHI; YMEHHE HCIOIb30BaTh CBOIMCTBA M3YYEHHBIX PACIpeNeNeHUI NI pelleHus 3a7ad; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH
OOJBIINX YHCEN, METOIBI BEIOOPOYHBIX MCCIIEIOBAHNN; YMEHHUE MPUBOIUTH IPUMEPHI MTPOSBIEHHS 3aKOHA OONBITUX YMCEN B TIPUPOIHBIX
M OOIIECTBEHHBIX SBIICHUSX; YMEHHE OINEPHPOBATh MOHATHUSMH: COUYETaHHE, NEPECTAHOBKA, YHMCIO COYETAHHMH, YHCIO NEPECTaHOBOK;
OounoMm HproToHa; yMeHHE NPUMEHATH KOMOWHATOPHBIE (DAaKTBI M PACCYXKACHUS AJISl PELLICHHUS 3a/1a4; OLIEHHBATh BEPOSTHOCTH PEaJIbHBIX
COOBITHIA; COCTABIISITH BEPOSITHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATH MOTYYESHHBIN pe3ybTaT

YMeHHe oIepupoBaTh MOHATUSAMU: TOUKA, IpsIMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIA, IJIOCKUI yroJl, IBYTPaHHbINA
Yroj, TPEXTPaHHBIA yroJl, CKPELIMBAOIUECS NPsIMblE, NapAJUICIbHOCTh U MEPIEHAUKYISIPHOCTh HPSMBIX M IIJIOCKOCTEH, Yoyl MEXAY
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MpAMbIMHA, YT'OJI MCKIY HpHMOﬁ " TIOCKOCTBIO, YIoJl MCXKAY IJIOCKOCTAMHU, PACCTOAHUEC OT TOUKH OO IIJIOCKOCTH, PACCTOSIHHUEC MCEKIY
IpAMbBIMHU, PACCTOAHUE MECKAY IUIOCKOCTAMU; YMCHHUE HCIIOJIB30BATh IIPpU PCIICHUHN 3a1d4 U3YUYCHHBIC (I)aKTI)I " TCOPCMbI TNIAHUMETPUH,
YMEHHE OLICHNUBATDH Pa3sMEpPbI 00BEKTOB OKPYKaromero Mupa; CTpOUTb MaTEMAaTUICCKHUE MOICIU C ITIOMOIIBIO T€OMETPUICCKUX TIOHATHUH U
BCJIMYMH, PCIIATh CBA3aHHBIC C HUMH ITPAKTUYCCKUE 3a1a9n

YMeHue onepupoBaTh HNOHSATHAMH: IulOmAaAb (urypel, o06béM GUrypsl, MHOTOTPAHHHUK, IPAaBHJIBHBIH MHOTOTPAHHHUK, CEYCHHE
MHOTOTpaHHUKa, Ky0, mapajienenume, npu3Ma, nupaMmuaa, QUrypa u moBEpPXHOCTh BpallleHHs, HWIMHADP, KOHYC, map, cdepa, miomaib
cdepsl, TIOMAb TOBEPXHOCTH MUPaMHBI, IPU3MBI, KOHYCa, HWIHHAPa, 00bEM Ky0a, MPpsIMOYTOJIBHOTO Mapajliesienuneaa, TupaMuIbl,
IPU3MBI, HWIMHIPA, KOHYCA, [I1apa, pa3BEPTKA MMOBEPXHOCTH, CEYCHUS KOHYCA U LMINHPA, IapauleibHble OCH WIX OCHOBAHUIO, CEUYEHUE
nrapa, IIOCKOCTb, Kacatomascs cdepsl, HWIMHAPA, KOHyca; yMEHHE CTPOUTh CEYeHHWEe MHOTOrpaHHUKa, M300pa’kaTb MHOTOTPaHHUKH,
(urypsl U TMOBEPXHOCTH BpalleHHS, WX CEUYCHHUS, B TOM 4YHCJEC C TOMOIIBIO DJIEKTPOHHBIX CPEICTB; yMEHHE NPUMEHATH CBOMCTBA
TFeOMETPHUECKUX (UTyp, CaMOCTOATENBHO (OPMYIHPOBATh ONPEACTICHUS H3ydaeMbIX (UIyp, BBIIBUTaTh THUIOTE3bl O CBOICTBaX u
NPU3HAKaX TeOMETpUYEcKuX (puryp, 0O0CHOBBIBATh WIJIM ONPOBEPraTh MX; YMEHHE HMPOBOAMTH KiIaccH(UKanuio GUIyp Mo pazInyHbIM
MIPU3HAKAM, BBITOJIHSATH HEOOXOUMBIE JOTIOJTHUTENBHBIE IOCTPOCHHS

11
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YMeHue onepupoBaTh MOHATUSAMHU: JBHKEHHE B NMPOCTPAHCTBE, MapajlIebHBIA MEPEeHOC, CUMMETpPHUSI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Mpeodpa3oBaHue MOA0OHs, MONO0HBIE (DUTYPHI; YMEHHE PACTIO3HABATH paBHBIC U MOA0OHBIE (QUTYPBI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXHTEKType; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHMS NPH PEHICHUH 3ahad; HaXOIUTh TI'€OMETPHYECKUE BEITHIHHBI
(mHa, yrom, wiomanab, 00bEM) NMPH PEHICHHH 3afad M3 JIPYruxX y4eOHBIX HPEAMETOB M W3 peabHOW XKM3HU; YMEHHE BBIYUCIATH
reoMEeTpHUECKIE BETHMYUHBI (JUTMHA, YTOJI, TUIOMaab, 00bEM, TUIOMIab TOBEPXHOCTH), UCIIONbB3ys U3YUYEeHHBIE (POPMYIIBI U METOABI, B TOM
YHCIIe: TUIOIIA/Ib TIOBEPXHOCTH MTHUPAMHIBI, TIPH3MBI, KOHYCa, IIMINHIPA, TUIOMAIb Chepbl; 00bEM Kyda, MPsSMOYTOIEHOTO NapaUIeenuena,
NHUPaMHBL, TPU3MBL, IWIHHAPA, KOHYCa, [IIapa; yMEHHEe HAXOIUTh OTHOIIEHHE 00BEMOB MOTOOHBIX HHUTYp

YMeHue omepupoBaTh HNOHATHUSMH: HPSMOYrojbHAas CHCTEMa KOOPAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BE/ICHUE BEKTOPA Ha YHCII0, PA3JIOKEHHE BEKTOpa 10 0a3ucy, CKaIsIpHOE MIPOU3BEACHNE, BEKTOPHOE ITPOU3BEACHHE, YTOI
MEXY BEKTOpaMH; YMEHHE UCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOJ Uil PEHICHUs] T€OMETPHUYCCKHUX 3ajad M 3ajad JIPYTux
y4eOHBIX PEIMETOB

13

YMmeHue BbIOMpaTh MOAXOISAIIMHA METOA Al PELIeHUs 3aadd; NOHMMAaHWE 3HAYMMOCTH MAaTeMaTHKU B HM3YyYEHWH NPUPOAHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBJICHUI; yMEHHE PAclO3HaBaTh IMPOSBICHHE 3aKOHOB MAaTEeMaTHKH B HCKYCCTBE, YMEHHE MPHUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHA POCCHMCKOW ¥ MUPOBOM MaTEMAaTUYECKON HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BIYMCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEl
1.2 Panmonanshbie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHOUICCKIE TPOOH
1.3 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMETHUECKUMH KOPHSIMHU HAaTYpaJIbHOM CTENeHN
14 Crenens c 1enbM nokasareneM. CTeneHb ¢ palioHaIbHBIM 1moka3areiaeM. CBOMCTBa CTETICHU
1.5 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTaPH(PMBI
17 JlelicTBuTenbHble uMchaa. ApudmeTnueckue onepauuu ¢ JnecTBUTENbHBIMU  yuciamMu. [IpuOnuk€HHble BBIYUCIEHUS, IpaBUiIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3yabTaTa BEIYUCICHHHA
1.8 [IpeobpazoBanme BhIpaKEHUI
1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHANIbHbBIE YPaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapupMHUUECKIE YPAaBHEHUS
2.5 Ienbie U 1pOOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 IToka3zatenbHble U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB
2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cCucTeMbl IMHEWHBIX YpaBHEHNUH. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaQuKH
3.1 Oyukuus, crnocodbl 3amaHusi ¢yHkuuu. ['padux ¢ysknuu. B3aumHo oOpaTtHble ¢GyHKIUH. YETHbIE M HEYETHbIE (PYHKIIMH.
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[lepuoanueckue GyHKIUU

OO6nacth ompezneneHuss U MHOXKeCTBO 3HaueHud Qynkuuu. Hymu @ynakuun. [IpomexyTku 3HakomocTtosHCTBa. [IpomexyTku

3.2 MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI (yHKIMUA. Hanbospiiee 1 HanMeHblee 3HaueHue (QyHKIIMH Ha IPOMEKYTKE
3.3 Crenennasi GyHKIUS C HATYPAJIbHBIM M LEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKu
3.6 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKIMNH. CBOMCTBA GYHKIINNA, HEIPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TOCIIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccur. Popmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTemMaTueckoro aHajinza
4.1 [TpousBonnas ¢hynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
492 [IpuMeHeHre TPOU3BOIHON K MCCIEI0BaHUIO (DYHKIIMA HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHne HauOombllIero 1 HauMeHbIIEro
3Ha4YeHUs1 (YHKIIUU HAa OTPE3KE
4.3 [TepBoobpaznas. MuTerpan
5 MHoxecTBa 1 JIOTMKa
5.1 MHoXxecTBO, onepauuu HaJl MHOKecTBamMu. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kom0unatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka. Anredpa u Hadajla MaTeMaTHYECKOro aHayim3a; yriayonennoe ooydenue, 10 kimacc/ Mepsnsak A.I'., Homuposckuii JI.A., [TonskoB B.M.;
nox pepakuueit Ilogonsckoro B.E., OOmectBo ¢ orpannueHHO oTBeTcTBeHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®»; AxkunonepHoe
obmectBo «M3narenscTBo «lIpocBerienuey,

Maremaruka. AnreOpa u Hayaia MaTeMaTHIeCKOTO aHaIn3a; yriryoinenHoe ooydenwe, 11 kmacc/ Mep3msk A.T'., Homuposckwuii JI.A., [TomsikoB B.M.;
nmoxa penakiueit [Togonsckoro B.E., O0mecTBo ¢ orpaHudeHHON OTBeTCTBeHHOCTBhIO M3marenbckuit nentp «BEHTAHA-T'PA®y; AxuunonepHoe

obmmectBo «M3natensctBo «IIpocBemienuey.
METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

Anexcanapona JI.A. AnreOpa u Hadana mareMatudeckoro ananmsa. 10 kmace. CamocTosTensHbie paboThl. ba3oBelii u yriuy6néansiii yposau. @T'OC.
207 c. M.:Muemo3suna, 2019.

byuko, E. B. Matemaruka: anre6pa M Hadyaja MaTeMaTH4YeCKOro aHayin3a, reomerpus. I'eomerpus. ba3oBblil ypoBenb: 10 kmacc: Meroaudeckoe
nocodue / E. B. bymko, A. I'. Mepansk, B. b. [Tononckuit, M. C. fxup. — 69 c.: wi. — (Poccuiickuii yuebnuk) M.: Berrana-I'pad, 2020.

3. T'mm36ypr B.M. AnreOpa u Havana maTtemarndeckoro aHaimmsa. 10 kimacc. KorrponsHbie padoThl. ba3ossiii u yriyonéunsiii yposau. @I'OC. 63 c.
M.: MuemosuHna, 2019.

EpmoBa A.Il, TI'omoGoponeko B.B.. CamocrosiTensHble UM KOHTpOJIbHbIE paOoThl mo anredbpe u reomerpuu ans 10 k. (pa3HOypOBHEBBIE
aunakTuaeckue marepuais) M.: Mnekca, 2017.

Mopakoud A.I'. Marematuka. AnreOpa u Hadajga MaTeMaThdeckoro ananusa. 10 kimacc. ba3oBwiii u yriryOneHHbI ypoBHH. MeTonuueckoe nmocooue
s yaurenst /A.I'. Mopakosuy, I1.B. Ceménos, 239 c.: un. M: Muemosuna, 2019.

MaremaTuka: anrebpa U Hadajla MaTeMaTH4YeCKOTo aHanu3a, reomeTpus. 10 kinacc. CamocTosATenbHbIE U KOHTPOJIbHBIE paboTh! (yriy0néunslii) / E.

B. Bymiko, Mep3mnsk A. T'., [Tonouckuii B. b, Padurosna E.M., fAxup M. C./ Bacwibea . M.: [IpocBemenue, 2023.

50



7. Pypykun A.H. KoHTponapHO-m3MepuTenbHbie MaTepHaibl. Anrebpa u Hadama aHanuza. 10 kmacc. @I'OC. Cepus: KoHTponbHO-U3MepUTEIbHBIE

Mmatepuansl. 96 c. BAKO, 2017.

8. SAmenxo U.B. u ap. ET'D: 4 000 3amau ¢ orBeTamu 1o marematuke Bee 3amanus «3akphIThlii cerMeHT». ba3oBblil 1 mpoduiibHEI ypoBHU. 703 ¢. M.

Ox3amen, 2024,

9. Anekcanaposa JI.A. Anrebpa n Hayana MmatremMaTuieckoro ananu3sa. 11 kimacc. CamoctosrenbHabie padboThl. bazoBeiit n yriyonénnsiii yposau. @I'OC.

55 ¢. M.: Muemosuna, 2019.

10. I'm36ypr B.W. Anrebpa u Havana matemarudeckoro aHaimsa. 11 kmace. KontponsHbie paboTsl. ba3oBelit u yriyonéuusni yposau. ®I'OC. 55 c.

M.: Muemo3suna, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne ni/mm HaunmenoBaHnue 00pa3oBaTeIbHOIO pecypca DJIeKTPOHHBIN apec
1. HutepHer-nopran Beepoccuiickoii oauMIMabl IKOJIBHUKOB http://www.rusolymp.ru
2. Bcepoccuiickne TUCTaHIIMOHHBIC IBPUCTUYCCKUE OJTMMITHA/IBI I0 MAaTEMAaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. WHdopMaIlMOHHO-TIOUCKOBAs cUCTeMa «3a1aum» http://zadachi.mccme.ru/easy
4. KoHKypcHBIE 337124k 110 MaTeMaTHKe: CIIPABOYHHUK U METO/IbI PEIICHHS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm
5. TectupoBanue online: 5 —11 kacce http://www.kokch.kts.ru/cdo
BupryanbHblii KaOUHET YUUTENs, OCHAIIEHHBIH HHOOPMAIIMOHHBIME PECYpPCaMH U
6. MHTEPAKTUBHBIMU CEPBUCAMU JJIS IOATOTOBKU U IIPOBEACHUS 3aHATUHI 11O http http:// uztestuztestuztest .ru
MaTreMaTHKe
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