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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIii Kypc «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIW3ay SBIACTCS OJHHUM U3
HamOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Iero oOpa3oBaHUs, TMOCKOJIBKY, C OIHOU
CTOPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4eHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTUYECKOE M aOCTPaKTHOE MBIILICHHE
00ydJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JJisi OCBOCHUS HWH(MOPMATHUKHU, OOIIECTBO3HAHUA,
UCTOPUM, CIIOBECHOCTH M JAPYrUX JUCHMIUIMH. B pamkax maHHoro y4yeOHOTO Kypca
oOyuaromiuecss OBJAJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMynupyeT CBOM JOCTHKEHUS B MAaTEMaTUYECKOM popme.

Y4eOHbI Kypc aireOpsl U Ha4all MATEMATHYECKOTO aHAlIM3a 3aKJIa/IbIBACT OCHOBY JUIS
YCIEUIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHUH, OWOJIOTMM, TOHUMAHHUS OCHOBHBIX
TECHJICHIIMH Pa3BUTHS DKOHOMHKH M OOIIECTBEHHOW XHW3HH, TO3BOJISICT OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONb30BaTh WX IS
JTAIBHEUIIET0 00pa3oBaHWs W B IIOBCEJIHECBHOM JKM3HH. B TO JKe BpeMs OBJaJIcHUC
a0CTPAaKTHBIMHU M JIOTUYECKH CTPOTUMU KOHCTPYKLIMSIMHU aireOpbl U MaTeMaTHYECKOTO aHaIn3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKa3bIBAaTh
YTBEPKACHUS C MOMOIIBI0 MHIAYKIIMH U PacCcyXJaTh JeAYKTUBHO, HCIOIb30BaTh 0000IICHNE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMUPYET KPEATHBHOEC M KPUTHYECKOE
MBITIJICHHE.

B xoxe u3ydeHus ydyeOHOro kypca «Ainrebpa U Hayansa MaTeMaTHYECKOTO aHaIH3a»
oOydaromiuecss MOJNy4yaloT HOBBIM ONBIT PELICHUS MPHUKIAIHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOEHUS MAaTEMATHYECKUX MOJIENICH PEAIbHBIX CHUTYallMd, HUHTEPHPETALUU IMOJYYEHHBIX
pELIECHHH, 3HAKOMSATCA ¢ IPUMEpPaMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOIIUMUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc oO0nazaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIi
peanu3yeTcss Kak uepe3 Y4YeOHBIM MaTepuali, CIOCOOCTBYIOIMIMK (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W 4epe3 crenupuky y4eOHOH  JeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLUEHTpPAaUMW BHHUMAaHHUS, CaMOCTOSATENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3ysbTar.

B ocHoBe meroauku oOydeHusi anredpe M HadajgaM MaTEeMaTHYeCKOrO aHaau3a JIeHKHUT
NEeSTSIIbHOCTHBIN TIPUHIIUT O0yUYSHUSI.

B ctpykType yuebHOro Kypca «Anrebpa 1 Hauyajga MaTeMaTHYECKOTO aHAJIN32)» BbIICIICHBI
CJIEYIOIIHUE COJEepPKATEIbHO-METOANYECKUE JHHUM: «YHucna W BeUKCICHUS», «DYyHKUUHU U
rpaduxuy, «YpaBHEHUS U HEpaBEHCTBAY, «Havama MaTemMaTH4ecKoro aHainm3a», «MHOKeCTBa 1
JOoTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSKEHUU
JBYX JIeT OOy4eHUsI Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra U TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMu M pazaenamu. JlaHHbI ydeOHBIH Kypc
SABJISICTCSI WHTETPATUBHBIM, TIOCKOJIBKY OOBEAUHSET B cebe CcoaepkKaHuE HECKOJIbKUX
MaTEeMaTUYECKUX UCHUHUIUIMH, TAaKUX Kak aiaredpa, TPUrOHOMETPHUs, MAaTEeMaTUYECKUN aHaJu3,
TEOpHsi MHOXKECTB, MareMmarhueckas Jyoruka u apyrue. [lo mMepe Toro kak oOywaromiuecs
OBJIaJICBAlOT BCE Oojiee IIMPOKUM MaTEeMAaTHUYECKUM ammapaToM, Yy HHUX MOCIEA0BaTEIbHO
dbopMupyeTCss U COBEPILIEHCTBYETCS yYMEHHME CTPOUTH MAaTeMaTUYECKYI) MOJENb peallbHOMN
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIC NMPU U3YYCHUU y4eOHOTrO Kypca, IS PeIleHUs
CaMOCTOSITEIIEHO C(HOPMYTHPOBAaHHOW MAaTeMaTHYCCKOW 3aJavd, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

ConepkarenbHo-MeTonuueckass  juHUS  «Yucna W BBIYMCICHMS — 3aBEpIIAcT
(GbopMUPOBAaHHE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO HAYaTo Ha



YPOBHE OCHOBHOro obuiero o0pasoBanusi. Ha ypoBHe cpeanero ofiero obpazoBaHus ocoboe
BHUMaHHUE ynensiercss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIOYAIOMINX B
ce0s1 MCIIONIb30BAaHME PA3IMYHBIX (POPM 3alKCH YHCIa, YMEHHE JeaTh MPUKUAKY, BBIIOIHSITH
npUOIMKEHHBIE BHIUMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, pab0oTaTh ¢ MaTEMAaTUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOY4YaroLIMMCS MHOXKECTBAa HATYpaJbHbIX, LEJIbIX, pallMOHAIbHBIX U
JEHCTBUTENIBHBIX YUCEIN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmoMm M3 3TuX
MHO’KECTB pacCMaTpUBAIOTCSA CBOWCTBEHHBIE €My ClleLU(UUECKUE 3a/1a4i U ONEepalluu: JeJIeHNE
HAlleJI0, ONEepUPOBAaHME OCTaTKaMM Ha MHOMKECTBE LEJIbIX YHCeN, O0coOble CBOICTBa
paLMOHATIBHBIX M MPPALMOHAIBHBIX YHUCEN, apudMeTHUecKue omepaiuy, a TakkKe H3BICUeHHUE
KOpHS  HAaTypaJlbHOM  CTEIIEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4Hcen.  biaronmaps
IIOCJIEIOBATEIIbHOMY  PAaCUIMPEHHMIO Kpyra MCIHOJIB3YEMBIX 4YHCEII W 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs PA3IMYHbIX 3a7a4 (OpMUPYETCs IPECTaBICHNE
0 €JMHCTBE MaTEMaTUKH KaK HAyKH U €€ POJIM B IOCTPOEHUHU MOJEINIEH PEAJIbHOTO MUPA, IIUPOKO
UCTIOJB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEAJIU3yeTCs Ha MPOTSKEHUM BCEro OOy4dEeHHs Ha
YPOBHE CpefaHero ooOmero o0pa3oBaHUs, IOCKOJIBKY B KakaoM pasaene lIporpaMmer
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3a1ad. B pe3ynbrare oOyyaromuecs: OBIaJ€BaIOT
pa3IMYHBIMM  METOAAMM PEUICHMs] pPALMOHAJIBHBIX, HWPPALUOHAIBHBIX, IIOKa3aTEJIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB U CHCTEM, a TAaKXKe 3a/ad,
coxepxkammx napamerpsl. [losmydeHHblE yMEHHsI IIUPOKO MCHOJB3YIOTCS IPU HMCCIECAOBAaHUU
(GYHKLIHMI C TOMOLIBIO IPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33aJa4 U 3aJjad Ha HaXOXKACHUe
HanOOJIBPIINX U HAUMEHBIINX 3HauUeHU (yHKuuu. JlaHHas comeprkaTeNbHas JMHUAS BKIIOYACT B
ce0s1 Takke (GopMHpOBaHHME YMEHHWH BBIMOIHATH Pacué€Tel MO (GopmynaMm, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKCHU,
coJepkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpanyeckoro marepuana
IPOMCXOOUT JaJIbHEHIee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAKTHOTO  MBIIICHUS
oOyJaromuxcs, OPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHUN, pabOTHI ¢ CHMBOJIbHBIMU
(dopMamu, NPEJCTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 PELLICHUsI PAKTUUECKUX M €CTECTBEHHO-
HAy4HBIX 3a7a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sA3bIKa HAYKH.

ConepxatenpHO-MeToan4YecKast TMHUS «DYyHKIUU U TpaQuUKW» TECHO NEpeIuIeTaeTcsi ¢
JPYTMMHM  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbICIE  3a4aéT
[IOCIIEAOBATEIbHOCT ~ M3yYEHUs  MaTrepuana. [I3ydyeHue  CTENEeHHOH, I0Ka3aTelbHOM,
JOrapu(pMHUECKON M TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOMCTB M rpaMKOB, UCIIOIb30BAaHUE
GyHKIMA A7 pemieHust 3ahad U3 JPYyruX Y4eOHBIX TPEAMETOB M PEATbHOH J>KU3HHU TECHO
CBA3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U C PELICHUEM ypaBHEHUM M HepaBeHCTB. [Ipu
9TOM OosbllIOe BHUMAaHUE YyAenseTcs (OpPMUPOBAHUIO YMEHHs BbIpaxaTb (opMyJIamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh MOJy4YEHHbIE (QYHKLUHU, CTPOUTD
ux rpaduku. Martepuan 3Tol coJepKaTeIbHON JIMHUY HALlEIeH Ha Pa3BUTHE YMEHHUH U HABBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIy BEIMYMHAMH B  pasIu4HOi  (opme:
aHaJIUTHYEeCKOH, Trpaduueckoil u cioBecHOM. Ero wusyuyeHwe crnocoOCTBYeT pa3BUTHUIO
QIFOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOINEHMI0O M KOHKpPETH3alHH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nHus «Havana mareMaTnyeckoro aHaian3a» IMO3BOJIET CYLIECTBEHHO
pacUIMpUTh KPYr KaK MaTeMaTHMYeCKUX, TaK M NMPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4aromumcs,
TaK KaK y HUX IMOSIBJIIETCSI BO3MOXHOCTb CTPOUTh I'padMKHU CIOXKHBIX (DYHKIUM, OnpenensiTh ux
HauOOJIbIINEe U HAUMEHbBIINE 3HAUYEHUS, BBIYUCIATH IJIOWAAN QUIYp U OOBEMBI TEJ, HAXOAUTh
CKOPOCTHM UM YCKOpEHHs IporueccoB. JlaHHasg conepKaTellbHas JIMHHAS OTKPBIBAE€T HOBBIE



BO3MOXKHOCTH TIIOCTPOCHHUS MaTeMaTHYECKUX MOJICNICd pPealbHbIX CHUTYallMid, MO3BOJISCT
HAXOJWTh HAWIy4Ilee PEIICHHEC B TPHUKIATHBIX, B TOM YHCIE COIUATBHO-DKOHOMUYECCKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHalIHM3a CIIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (OPMATBLHO-JIOTHYECKOTO M KPEaTUBHOI'O MBIILICHUS, (OPMUPOBAHUIO YMCHHUN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYYCHHBIX B X0/I€ PA3BUTHSI MATEMAaTUKU KaK HAyKH, U
00 ux aBTOpax.

CogepxarenpHo-MeTOAUYECKass JHUHUA «MHOXKECTBA W JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TCOPUHM MHOXKECTB M MAaTEMAaTUYeCKOW JIOTMKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKU W MpeajiaraloT Hamboliee
YHUBEPCATBHBIA SI3bIK, OOBEAMHSIONIMA BCE pPa3feiibl MAaTEMATHKH W €€ MPUIIOKCHHH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIMILIMHBI M UX MPHIOKEHHS B eiHOE 11es0e. [Toatomy
BRXHO JIaTh BO3MOXXHOCTh OOYyYarolmeMycsi MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKHA W HCIIOJB30BaTh €ro IS BBIPAXCHUS CBOUX MbICHIeH. Jpyrum
B2XHBIM IPH3HAKOM MAaTEMAaTHKH KaK HAyKW CIEAyeT MPU3HATH CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMI W CIICJJOBAHHE OMNPEACIEHHBIM TIPaBHJIaM IIOCTPOCHHS JOKa3aTelIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaT€MaTH4YEeCKOW JIOTHKU CIHOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO
MBIIUICHHUS] O0YYAIOIIUXCsl, TIO3BOJISIET UM CTPOUTh CBOM PACCY)KJICHUS Ha OCHOBE JIOTHUECKUX
paBwI, GOPMUPYET HABBIKM KPUTUICCKOTO MBITIICHUSI.

B yueOGHOM Kypce «Ausrebpa W Hadajga MaTEMaTHYECKOTO aHAIW3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOIO  MOJICJIMPOBAaHUsS,  KOTOpbIE  MpPHU3BaHBI  CHOCOOCTBOBATH
(OPMUPOBAHHUIO HABBIKOB ITOCTPOCHHSI MOJEICH pEAbHBIX CUTYaIllMid, WCCIICIOBAHUS 3THX
MOJICJIC C TOMOINBIO ammapaTra anreOpsl M MaTeMaTHYeCKOro aHajan3a, WHTEePIPEeTalnd
MOJYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusi BIUIETEHBl B KAXIBIH M3 Pa3[eliOB IPOTPaMMBI,
MIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS Ul PEIICHHS MPHKIATHBIX
3amad. [lpu pemieHHMM peanbHBIX MPAKTUYECKUX  3a7a4  OOYyYaroIluecs pPa3BHBAIOT
HAOJI0IaTEIBHOCTh, YMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
AQHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH Ipodiemy. JlesTensHOCTh 1O (POPMHUPOBAHUIO
HABBIKOB PEIICHMsI IPUKIIAHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCE U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AireOpa 1 Hayalla MaTeMaTHYECKOTO aHATN3ay.

Ha usydenne yueOHOTro Kypca «Anredpa u Hayajia MaTeMaTHYECKOTO aHAIN3a» OTBOIUTCS
272 yaca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 4daca B
HEJISIIO).

COJEPKAHUE OBYYEHUSA
10 KVIACC

Yucaa 1 BLIYUCTEHUS

Panmonaneabie gncna. OOBIKHOBEHHBIE W JCCITHYHBIC APOOH, TPOICHTHI, OECKOHCUHBIC
nepuoanyeckue apoou. IlpumeHnenue qpodeii 1 IPOLEHTOB I PEIICHUS MPUKIAIHBIX 3a1a49 U3
Pa3JIMYHBIX OTpaciiel 3HaHUH U peaTbHON KU3HHU.

HevictButenvHble uncna. PamnyoHanbHble W HUppalMOHANIbHBIE uYucia. ApudmeTndeckue
onepauuy C JICVMCTBUTEIIBHBIMU 4YHCIaMU. MOJysb JEMCTBUTEIIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYUCICHHUS, MpaBWIa OKPYIJIEHUS, TNPUKUIKA U OIEHKa pe3ylbTara
BBIYMCIICHHH.



Crenenp c nenbM nokasatenem. bunom Herotona. Vcnonps3oBanue noaxosieit popmbl
3anycy JeMCTBUTEIbHBIX YNCEN JUIS PEIICHUs IPAaKTUUYECKUX 3a]a4 U IPECTaBICHUS JaHHbBIX.

ApudpmeTnueckii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecsTHUHbIE U HaTypallbHbIE JTOTapU(pMBbI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUsI-ciIeCcTBUsA. HepaBeHCTBO, pelieHre HeEpaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LEIbIX U JPOOHO-PALlMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IE€PEeMEHHOH. JleneHue MHOrodjgeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. MuorowieHs! ¢ nienbivMu kodddumnuenramu. Teopema Buera.

[Ipeo6pa3oBanust YUUCIIOBBIX BBIPAXKEHHH, COEPKALIUX CTENEHU U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPALlMOHAIbHBIX YPABHEHUI.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHMS I0KA3aTEIbHBIX YPAaBHEHUI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIMX JIOTapU MBI

Jlorapupmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PELICHHUS JIOTapH(PMUIECKHIX
YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpuyeckne (opmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHM. PellleHne TpUroHoOMeTpU4EeCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUW. Marpuina CHUCTEMBl JIMHEHMHBIX YPAaBHEHUH.
Onpenenurens Marpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIICHHE €r0
3HAYEHUs, IPUMEHEHHUE ONPENEIUTENS U1 PEIIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHM. Pemenne
IPUKJIAJHBIX 3a7a4 ¢ IOMOLIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUl. MccienoBanne nocTpoeHHON
MOJIEJIN C IIOMOIIBIO MaTPHIl U OIIPEAEIUTEIEH.

[TocTpoeHne MareMaTH4eCKUX MOJENEH pEealbHOM CUTyallMd C IOMOULIBI0 YPABHEHUN U
HepaBeHCTB. I[IpuMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTEMaTHYECKMX 3ajad U
3aJa4 U3 pa3INuHbIX 00JacTell HAyKU U peabHON JKU3HH.

DyHKIUH U rpapuKu

Oynkuus, crnocodbl 3amanus (QyHkuuu. B3ammuo oOpatabie (ynkiun. Kommosuius
byukuii. ['padux Qynkuun. dnemeHTapHbIe IpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.

OO6nacTp omnpeneneHuss U MHOXKecTBO 3HaueHUi ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBa. YETHbIe m HEeu€THble QyHKUWU. llepmogmueckue ¢yHkumu. [TpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKuuu. Hanbosnbinee 1 HamMeHbIIee
3Ha4eHUs (QYHKIMU Ha TPOMEXYTKE.

JluneiiHasi, KBaipaTU4YHAasA U JpOOHO-TMHEHHas GYHKLINU. DJIeMEHTapHOe UCCIIEI0BaHUE U
MOCTPOEHUE UX rpauKoB.

CrenenHasi (yHKIHS C HATypaJbHBIM M II€TBIM IMOKa3areneMm. EE cpoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA n-oil creneHu Kak (PyHKIMM OOpaTHOM CTENeHH C HaTypajbHbIM
IIOKa3aTEJIEM.

[Toka3zatenpHast U norapudmuueckas GyHKIUN, X CBOHCTBA U rpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNsT ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OINpEIEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHUCJIOBOI'O apryMEHTA.

QOyHKIMOHATBHBIE 3aBUCUMOCTH B pEalIbHBIX TpoIleccax U sBiIeHHsIX. [’ paduku pearbHbIX
3aBUCUMOCTEHN.



Havana mareMaTH4eCKOro aHAIM3a

IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCIIEA0BATEILHOCTEH. MeTo ] MaTeMaTHIECKOM
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIIENOBATEIbHOCTH. VCTOpUS BO3HHKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckass u  reomMeTpuueckas —mporpeccud. beckoHeuyHo — yObIBarolmas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKON MPOTPECCHH.
JIMHEeWHBIN M AKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLICHTOB.
Hcnonp30BaHue NPOrpeCCUM ISl PELLICHUS PEANIbHBIX 3aa4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBuble ¢yHKIMM M HUX cBodcTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKOB
¢yukuii. CBoiicTBa (yHKIUI HENpepbIBHBIX Ha OTpe3ke. MeTos MHTEpBAJIOB JUIsl PELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HETIPEPBHIBHBIX (DYHKIUH ISl pEILICHHS 3a1a4.

IlepBas u BTOpas npousBoaHble GpyHKIUU. OnpeaesneHue, reOMeTpUUecKuil 1 GU3NUecKuit
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QpyHKIUH.

[IpousBonHbie neMeHTapHbIX QyHKUMHA. [Ipon3BogHass cyMMbl, IPOU3BEIEHUS, YACTHOTO
Y KOMIIO3ULIMU (QYHKIUH.

MHoxkecTBa M JTOTHKA

MHoecTBO, olepali HaJl MHOXECTBAMM M UX CBoWcTBa. /lnarpammel Diinepa—Benna.
[IpuMeHeHnE TEOpPETUKO-MHOXKECTBEHHOIO amnmnapara Uil ONMCAaHMs pealbHbIX INPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO  MaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHMSL.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbable u nenble uucna. llpumeHeHue NpuU3HAKOB JENMMOCTH LEJIbIX YHCEI,
HauOonbmui oomuit nenurens (nanee — HOJ[) nu Haumenbiee oduiee kpatHoe (nainee — HOK),
OCTaTKOB 10 MOAYJIIO, airopuT™Ma EBKiInaa 17151 perieHust 3a1a4 B LEeJIbIX YHuciax.

Kommuiekcupie umcna. AusreOpanyeckass W TpUTOHOMETpHYecKas (OpMBI  3amucu
KOMIUIEKCHOTO yucia. ApudMeTHUEeCKHe ONepaluy ¢ KOMIUIEKCHBIMH unciamu. M3o0paxenue
KOMILJIEKCHBIX YUCeN Ha KoopAuHaTHOU mockoctu. @opmyna Myaspa. KopHuu n-oii crenenu u3
KOMIUIEKCHOTO uyHcia. [IpruMeHeHne KOMIUIEKCHBIX 4YHCEN Ui pelieHus (U3WYeCKHX U
F€OMETPUUECKHX 3ajau.

YpaBHeHUsI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBusl. PaBHOCUIIBHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKHX YPaBHEHHIH C MOMOIIBI0 TPUTOHOMETPUUECKOU
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyecKX HEpaBEeHCTB.

OcCHOBHBIE METOIbI PEIICHUS TOKA3aTENIbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS] UPPAL[MOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAIBbHBIX, HPPALOHAJIbHBIX,
MOKA3aTEeNbHBIX U JTOTapu(YMUUECKUX YPABHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMbI C TapaMeTPaAMH.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEILIEHUIO MaTEMaTHYECKUX 3aJad U
3aJa4 M3 PaA3IMYHBIX O0JIaCTe HAayKW M pPEANTbHOM JKW3HM, WHTEPIPETAlrs IOIyYSeHHBIX
pE3yJIbTATOB.

DOYyHKUUH U TPaPUKU



['paduk kommosunuu QyHkuuii. ['eomerpuyeckue oOpas3sl ypaBHEHUN M HEPABEHCTB HA
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpaUKH.

['padmyeckue MeTONBI pELICHUS YpaBHEHWW M HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a1a4 C mapaMeTpaMu.

Hcnons3oBanue rpaduxkoB (HyHKIUN IS HCCIEAOBAHUS MPOIECCOB M 3aBHUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTHX YIeOHBIX MPEIMETOB U pPealIbHOM KHU3HH.

Havana mareMaTH4ecKoro aHajamusa

[TpumeHeHne MPOU3BOIHOM K MCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M AKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMECHBIIIETO 3HAYCHUH HENPEPHIBHOW (DYHKIIMK HA OTPE3Ke.

[IpuMeHeHre TPOW3BOMHOM Ui HAXOXKICHMS HAWIydlIero pelIeHUs B IPUKIATHBIX
3a/ayax, JJis OMpeAeNieHUus] CKOPOCTHM M YCKOPEHHs IIpoliecca, 3aJaHHOro (HopMysol wuiu
rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3JIeMEHTAPHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TEPBOOOPA3HBIX.

Huterpain. ['eomerpryeckuil CMpICII HHTErpasia. BelunciaeHue onpeneséHHoro HHTerpaia
no popmyne Horotona-JleliOuuma.

[IpumeHeHue uWHTErpana s HAXOXKACHUSA IUIOMAACH TMIOCKUX GUryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumeps! pemennii quddepeHInaIbHbIX ypaBHEHHH. MaTeMaTH4eckoe MOACITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMONIBIO AU(PepeHIInaANTbHBIX YPABHEHUN.

INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIA3A» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:k1aHCcKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOy4yaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIECTBA, MPEICTABICHHE O MaTEMAaTHUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUM, NpOLEAYyp TpakJaHCKOIO o0OIecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHUEe B3aMMOACHUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKIMAMHU U Ha3HAYECHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOLUIOMY U
HACTOALEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTMKEHHUSIM POCCUNCKHX
MaTEMAaTUKOB M POCCUMCKON MaTeMaTH4YEeCKOW WIKOJIBI, MCIOJb30BAaHUE ITHX JIOCTH)KEHUN B
JPYTruX HAayKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME  JIyXOBHBIX  LIEHHOCTEM  poccuiickoro Hapoja, Cc(HOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3aHHOIO C MPAaKTUYECKUM IIPUMEHEHHUEM
JOCTHKEHUM HAayKH W JAEATEIbHOCTBIO Y4YEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTHYeCcKOro BOCIIMTAHMSA:



ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIOYAst SCTETHUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/a4, PEIICHUM, PacCyKIEHUU, BOCIPUUMYHBOCTh K MATEMAaTUYECKUM AaCIEKTaM
PAa3IMYHBIX BUAOB UCKYCCTBA,

5) puznveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0Oe3omacHOro obpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nUTaHue, cOAIAaHCUPOBAHHBINA PEKUM 3aHATHI U OT/AbIXA, peryssapHas PU3NUecKas akTUBHOCTH),
buznyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHHME IICHHOCTU TPYIOIIO0US, HHTEPEC K pa3InuHbIM cdepam
po(hecCUOHANIBHOM AESITENbHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW U €€ NMPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynymielt mnpodeccu u pealnu30BbIBaTH COOCTBEHHBIC
JKU3HEHHBIC IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
CaMOO6pa3OBaHI/IIO Ha MPOTAXKCHUUN Bcel JKN3HH, TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B PCIICHHUN
MMPAKTUYCCKUX 3ada4 MaTeMaTHYECKOU HaIIpaBJICHHOCTH;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, MOHHMAHUE BIMUSHUS COIHAIBLHO-
SKOHOMHMYECKUX IPOILIECCOB HA COCTOSHUE MPUPOAHOW M COIMAIBLHOM Cpellbl, OCO3HAHUE
MIO0ATLHOTO  XapakTepa  AKOJIOTMYECKHWX  MpoOJieM, OpHCHTAMs Ha  NPUMCHCHHE
MaTEeMATHYECKUX 3HAHWUU ISl PEHICHHS 33a7a4 B 00JaCTH OKPYKAIOIIEH Cpellbl, TUIAHUPOBAHUE
MOCTYIKOB ¥ OLEHKH UX BO3MOXKHBIX MOCIEICTBUI TSl OKPYKAIOIIEH CpeIbl;

8) IeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOILIECTBEHHOW MPAKTUKH, TOHHMMaHWE MaTeMaTU4YeCKOW HayKH Kak cepbl
YeJIOBEYECKON NESATEIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH JJISl Pa3BUTHUS ITUBUIIH3AINH,
OBJIaJICHUE SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKOU KyJIbTYpOi KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYIICCTBJIATH IMPOCKTHYIO W UCCIICAOBATCILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U

B IpyIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

Ba3zoBblie JJoruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TMOHATHUH,
YCTAHABJIMBATh CYNIECTBEHHBIH MPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHMS JUIsI OOOOIICHHS W
CpaBHEHUs, KPUTEPUU IPOBOJUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OoTpuIaTeNbHbIe, eAMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIE,

BBISIBJIAITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W IMPOTHBOpPEYUsi B (akTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX, TMpeaiaratb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKAECHUU (IpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;



BBIOHpATH cr1OCO0 pelieHus yueOHoM 3a7auun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0OJIEe OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JAHHOE,
dbopMuUpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHUE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOATENHEHO (HOPMYIHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HaOJII0JICHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKXKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISIBJISITH JCPUITUTHI HHPOPMAIINH, JAHHBIX, HCOOXOAUMBIX I OTBETa HA BOIPOC H IS
pelleHus 3a1a4u;

BbIOUpaTh UMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAIU3UPOBATH,
CHUCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (opMm
IPEJICTaBICHMUSI;

CTPYKTypUpOoBaTh  MHGOpMalMIO, TMPEACTaBIATH €€ B  pa3iuuHbX  ¢opMmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHHUMATh H q)OpMy.HI/IpOBaTB CY’KACHUA B COOTBCTCTBHU C YCIIOBUAMH M LCIAMH
o011eHus, SICHO, TOYHO, ITPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTh IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHUPOBATb MOJYYEHHBIH
pe3yibTar;

B X0/1¢ OOCYXJEHHUS 33JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIIEMBI,
pelraeMoi 3aauM, BbICKa3bIBaTh WJIEM, HAllEJICHHbIE HAa MOMCK PEIIEHHs], CONOCTaBIATh CBOU
CYX/IEHUS C CYXKICHUSAMHU JPYrUX YYaCTHUKOB AMANOra, oOHapyKHMBaTh pa3jinyhe U CXOJICTBO
NIO3HIINH, B KOPPEKTHOH popme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh ¢GopMmar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, ITOPUTM pELIeHHs 3a/auyd, BBIOMpATh CIIOCOO pelIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SJMOLHOHAJIBHBIH HHTEJIEKT:

BJIAJICTh HaBBIKAMU [103HABATEIbHON Pe(IIEKCUU KaK OCO3HAHUs COBEPILAEMBIX JeHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HX pe3yJabTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U PE3yJIbTaTa PEIIEHUs MaTEMAaTHIECKON 3a1a4H;



NPEJBUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3314, BHOCUTH
KOPPEKTHUBHI B JIEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX, HAHJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa [T H YCIOBHSIM, OOBSCHITh PHYUHBI
JOCTMDKEGHUSI WM HEJOCTIDKEHHSI PE3yJIbTaTOB JEATEILHOCTH, HAXOJWTh ONIMOKY, JaBaTh
OLICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

NOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJbHOW pabOThI TpU
pelieHHH y4eOHBIX 3aja4, NPUHUMATh IIeJIb COBMECTHOH JESATEIbHOCTH, IUIAHUPOBATH
OpTaHM3AINI0 COBMECTHOW pabOThI, pacnpeessiTh BUABI pabOT, JOrOBapUBATHCS, 00CYXKIATh
MIPOIIECC B PE3ybTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyHmHoBbIX ¢GopMax paboThl (0O0CykaAeHHS, OOMEH MHEHM, «MO3TOBBIC
HITYPMBD» M HWHBIC), BBINOJHATH CBOK YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTHMH YICHaMHU KOMAaHIbl, OICHWBAaTh KAueCTBO CBOErO BKJIAJa B OOIIMIA MPOIYKT TIO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 10 kiacce oOyyaroluiicsi MONYYHUT CIEAYIOIIME IpeIMETHBIC
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTO Kypca «Ajredpa W Havaia
MaTEMaTHYECKOr0 aHAIIN3a»:

Yuciia v BHIYUCICHUA:

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: PAIIIOHAIBHOE YHCIO0, OECKOHEUHAsT TIEPUOTUUECKAs
IpoOb, TPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
4yuCel, MOAYJb JEHCTBUTEILHOIO YHUCIIA;

MPUMEHATH IPOOH U MPOICHTHI AJIsl PEeIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUM U PEaJbHOM )KU3HU;

MPUMEHATh TPUOTMKEHHBIC BBIYUCIICHHS, MpaBUja OKPYTJIEHUS, MPUKUIKY U OICHKY
pe3yJibTaTa BBIYUCIICHUM;

CBOOOZHO OMNEpUPOBATh TMOHSATHEM: CTENEeHb C IIeNIbIM I0Ka3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMYy 3amUCH JIEHCTBUTENBHBIX YHCEN AJsl PeUIeHHs MPAKTUYeCKUX 3agad U
MPECTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAJIbHON CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM TOKa3aTeNeM;

CBOOOZHO OMEpUPOBATh MOHATHSAMH: JOrapudM 4YHCla, ACCITUYHBIE U HATypajbHbIC
J0TapuQMmBbl;

CBOOOZHO OMEpUPOBATH MOHATHSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATh  TOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATH pa3jMYHble METOAbl PEIICHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METO]I MHTEPBAJIOB JJIsI PELICHUSI HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOWIEHa, MPHUMEHSTh JIeJIeHHEe MHOTOWJIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera niis pemienus 3anay;



CBOOOJHO ONEpUpOBaTh MOHATHAMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreoMEeTpPUYECKUH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSTh ONpPEIEIUTENN AJIs PEeIleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C NOMOLIBIO CHUCTEMBI
JUHEWHBIX YpaBHEHMM, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBKO MaTpull U
OIpeACIUTENEH, UHTEPIIPETUPOBATh ITOJIyY€HHBIN Pe3yJIbTaT;

UCTIOJIB30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMU JUIs TPe0Opa30BaHUs BRIPAKEHU,

BBIMOJIHATh ~ IPe0Opa3OBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHU C
palMOHAIbHBIM I10KA3aTENIEM;

UCTIOJIB30BaTh  CBOWCTBA  JIOTApU(PMOB Ui  MpeoOpa3oBaHUs  JIOTapHU(PMUIECKHX
BBIPAKCHMI,

CBOOOJHO  ONEpPUpPOBaTH  IMOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOUIbIO PaBHOCHUIIBHBIX IEPEXO0JI0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSITh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMmyiasl i 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OIEPUPOBaTH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHATh
HEeo0Xo1uMble (OPMYIIBI ISl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJICIUPOBATh PEATbHBIE CUTYallMM Ha S3bIKE aireOphl, COCTaBISTH BBIPAKCHHS,
YpaBHEHHUs, HEPAaBEHCTBAa 10 YCJIOBUIO 3a/lad, WCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa ainreopsl.

DyHKIUHN U TPaPUKH:

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: (YHKIHS, CHOCOOBI 3amaHusl (PYHKIUH, B3aUMHO
oOparHble (QYHKIUM, KOMMO3ULMSA (yHKIMHA, rpaduk (YHKUMU, BBINOIHATH 3J€MEHTapHbIE
npeoOpazoBanus rpadukoB PyHKIINNA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: O0JIACTb ONPEACICHUS U MHOXKECTBO 3HAUYEHUH
byHKIMM, HyTU QYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKLUUH, MAaKCUMyMbl M MHMHHUMYMBbI (YHKIIMH,
HauOoJIbIlIee U HAUMEHblIIee 3HaUeHNnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPHPOBATH TMOHSATHSAMHU: CTENEHHass (YHKIHMS C HATypaJIbHBIM M IEJIBIM
nokasaresieM, rpaduk CTENeHHOH (YHKIHMM C HaTypajJbHBIM W LEJNBIM IIOKa3areneM, rpaduk
KOpHS N-Oi cTeneHH Kak (pyHKIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM IIOKA3aTeNIeM;

ONEpUpOBATh TMOHATHAMM: JIMHEHHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (yHKIMH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHKUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJHO OIEPHPOBATH MOHATUSMH: IMOKa3zaTelbHas W Jorapupmudeckas GyHKIHH, HX
CBOMCTBA U Ipad MKy, UCHIOIB30BATh UX I'paUKu JUIsl pellieHHs ypaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpe/ieeHue
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (YHKIUA A7 UCCIETOBaHMS NPOIECCOB M 3aBUCUMOCTEH TpHU
peLIeHUH 3aJad U3 JAPYruX y4yeOHbIX MPEIMETOB U peajlbHOM KU3HH, BbIpaXaTb (hopMyamu
3aBUCUMOCTH MEKIY BEJIUYMHAMU;

Hauyana maTeMaTH4ecKOro aHajimu3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuUPMETHUYECKass U TeOMETpHUYecKasl MPOrpecCHus,
0ecKOHEeuHO yObIBarolasi reOMeTpUIecKasl Mporpeccusi, TMHEHHbIA U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyIia CI0XXHBIX MPOLIEHTOB, UMETh MPEACTABIECHUE O KOHCTAHTE;

MCII0JIb30BaTh MPOIPECCUHM ISl PEIICHUS PealIbHBIX 3a]a4 IPUKIAIHOTO XapaKTepa;



CBOOOJTHO ~ ONEpUPOBATh  TOHATHSMH:  TOCJIEIOBAaTEIILHOCTh,  CIOCOOBI  3a/IaHUS
MOCJICI0BATEIHHOCTEH, MOHOTOHHBIC 1 OTPAaHUYCHHBIC MTOCIIC0BATEILHOCTH, TIOHUMATh OCHOBBI
3apOKICHUS] MATEMAaTUYECKOTO aHaIN3a KaK aHaun3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPHPOBATh MOHATUSMH: HENPEPBbIBHbIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka
bYyHKIIUHM, aCUMOTOTHI rpaduka GyHKIUY;

CBOOOJTHO OIEPHPOBATh TOHATHEM: (DYHKIMS, HENpEpbIBHAs Ha OTPE3KE, MPUMEHSTh
CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JIJIS PEIICHUS 33,124,

CBOOOJTHO ONEpPUPOBATh TMOHATUAMHU: TIEpBas W BTOpas NPOM3BOJHBIC (YHKIIHH,
KacaTenbHas K rpaguky QpyHKIHuU;

BBIUMCIIATh TPOW3BOJHBIE CYMMBI, TPOW3BEICHHS, YAaCTHOTO W KOMIIO3HMIIUU JBYX
(GYHKIUH, 3HATh TPOU3BOIHBIC AJIEMECHTAPHBIX (PYHKIIHIA,

UCIIOJIB30BaTh TEOMETPUIYCCKHI U PU3UUECKUIN CMBICIT IIPOU3BOTHOM ISl PEILICHHS 3a]1a4.

MHo:KecTBa M JIOTHKA:

CBOOOHO OIEPUPOBATH MOHATHUSIMHU: MHOKECTBO, ONIEPAIliU Ha/I MHOKECTBAMHU;

HCIIOJIb30BaTh TCOPETHKO-MHOKECTBEHHBIN armapar JiIs ONMCAaHUS PEeaTbHBIX MPOIECCOB
U SIBJICHHI, TIPH PEIICHUU 33724 U3 APYTUX YICOHBIX IPESIMETOB;

CBOOOJTHO ONEPUPOBATh TMOHATHSIMH: OIpPEICIICHHE, TEOopeMa, YpaBHEHUE-CIICICTBHE,
CBOWMCTBO MAaTEMaTUYECKOrO OOBEKTa, JOKa3aTelbCTBO, PABHOCHIBLHBIC ypPaBHCHHS U
HEPABCHCTBA.

K xonmy oOydenuss B 11 kjacce 0Oy4aromuiicsi MOMYYUT CIEIYIOLIUME TPEIMETHHIC
pE3y/bTAThI 1O OTIEIBHBIM TeMaM paldoyeil MporpaMMbl y4eOHOTO Kypca «AureOpa U Hadaia
MaTEMaTHYECKOTO aHAIIN3ay:

Yucia U BHIYHCIICHHUS:

CBOOOJHO ONEPUPOBaTH MOHATUSAMHU: HATYpajJbHOE U II€JI0€ YHUCIO, MHOXECTBa
HATYpaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh MPU3HAKU AeaumocTu nenbix yucen, HOJ u HOK
HATYpaJbHBIX YHCEI JJIs PEUICHUS 3aj1a4, IPUMEHSAThH anroput™ EBkinaa;

CBOOOHO ONEPHPOBATH MOHATHEM OCTATKA MO MOJYJIO, 3alMChIBATh HATYpPAIbHBIC YUCIIA
B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS,

CBOOOJTHO ONEPUPOBATh TMOHATHSIMH: KOMIUICKCHOE YHCJIO M MHOXKECTBO KOMIUICKCHBIX
4KCcel, MPEJICTABIIATh KOMIUICKCHBIC YHCIa B allreOpanvdeckoil U TPUTOHOMETPUYECKOH (dopme,
BBITIOJTHATH apU(METHICCKIE ONIEpallii C HUIMH U U300pakaTh Ha KOOPIMHATHOH IIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJTHO ~ OIEPHUPOBATH  IMOHATHUAMHU:  HPPALMOHANBHBIC,  IOKa3aTeJbHbIC U
Jorapu(pMHUUECKUE HEPABEHCTBA, HAXO/UTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MIEPEXO0JIOB;

OCYIIECTBIISATH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPHUICCKOTO YPABHCHHUS,

CBOOOJHO OIEPHPOBATH IMOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, IPHUMEHSTH
HE0OXO0IUMbIE (POPMYJIIBI JIUIsSI PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYCCKHX HEPABCHCTB;

CBOOOJTHO OTEPUPOBATH MOHITUSMHU: CUCTEMa M COBOKYITHOCTh YPaBHCHUN U HEPABCHCTB,
PaBHOCHIIbHBIC CHCTEMBI M CUCTEMBI-CIICJICTBUS, HAXOAUTh PEIICHHUSI CHCTEMBI U COBOKYITHOCTEH
palMOHATILHBIX, HWPPAIMOHATBHBIX, IIOKA3aTeNbHBIX U JOorapu(PMHUYECKUX YpaBHCHUU W
HEPaBEHCTB;

pemiath  palMoHAIbHBIC, HPPAMOHAIBHBIC, IOKa3aTelbHbIC, JOrapupMUyeckue u
TPUTOHOMETPHUYSCKUE YPABHEHUS U HEPABEHCTBA, COJCPIKAIINE MOIYJIH U TTapaMeTPhI;

MPUMEHSTh TpadUIeCKUe METOMBI JUIsl PEIICHUS YPAaBHCHWH W HEPABEHCTB, a TAKXKE 3ajad C
napameTpamu;

MOJICIIUPOBaTh PEAIbHbIC CUTYallMd Ha SI3bIKE ajireOpbl, COCTaBJISITh BBIPAKCHHS,
yYpaBHEHHUS, HEPAaBEHCTBA M HMX CHCTEMBI [0 YCJIOBHIO 3a/1ayH, HCCIICIOBATH IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BaHUEM arrapara anreOpbl, HHTEPIPETHPOBATH ITOJTYICHHBIN pE3yIIbTar.



DOYyHKUUH U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIHI C MTOMOUIBIO 3JIEMEHTApHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU JABYX (PYHKIIHIA;

CTPOUTH Fr€OMETPUUECKIE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPAUHATHON TIOCKOCTH;

CBOOOIHO ONEPUPOBATH MOHATUAMHU: TPaUKU TPUTOHOMETPHUUECKUX (QYHKIUH;

MPUMEHATH QYHKUIUU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAHUS pPealbHBIX MPOIIECCOB.

Hayana maTeMaTH4yecKoro aHajamsa:

UCIIONIb30BaTh IPOU3BOJHYIO JUIS HCCIeAOBaHHUS (YHKIUM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HaXOAMUTh HauOOoJbIlIee U HAUMEHbILIEE 3HaUCHUsI (PYHKIIMY HEPEPHIBHON HAa OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl HAXOXKACHUSI HAWIy4YIIEro pelieHHsl B MPUKIAIHBIX, B
TOM YHCJIE COLMUAIBHO-3KOHOMMYECKHUX, 3a7adax, ISl ONPENECNICHHUs] CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHoro GopMyJIol UTH rpauKoM;

CBOOOTHO OTIEPUPOBATH MOHITUSMU: TIEPBOOOpA3HAas, ONPEACIEHHBIN HHTETPaJI, HAXOAUTh
NepBOOOpA3HbIE DJIEMEHTAPHBIX (YHKIHMHA M BBIYUCIATH HHTErpan mo ¢opmyne HproroHa-
JletiOnuna;

HAXOAUTh IJIOMIAAN TIIOCKUX GUTYp U 0OBEMBI TEJ C MTOMOIIBIO0 HHTETpaa;

MMETh MPEJCTAaBICHUE O MAaTEMaTHUYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABIICHUS
mudhepeHINATLHBIX YPAaBHEHHIH,

peliarh NpUKIaJHble 3a/lad, B TOM YHCJIE€ COLMAIbHO-3KOHOMHUYECKOI0 U (PU3UYECKOTO
XapakTepa, CpeCTBAMU MATEMATUYECKOr0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoatu HpakTieck o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl pecypesI
MHOXECTBO 1€MCTBUTENbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEWHBIX
ypaBHEHUI
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnuecknii KOpeHb N-0i CTEIEHH. 15 |
HppaunronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 |
Jlorapudmuueckue ypaBHeHUs
6 TpuroHomeTpruecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTebHOCTH U MIPOTPECCUU 10 1
8 HenpepeiBabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 006001IeHUE, CUCTEMAaTH3AIUS 5 )
3HAHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIIACC

KoimmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KoHnTtpoibH IIpakTHyeck
n/n NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypcsbl
| HccnenoBanue GyHKIHM ¢ TOMOIIBIO 2 1
MIPOU3BOJHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1
3 ['paduku TPUrOHOMETPHUUECKUX (PYHKITHIA. 14 1
Tpuronomerprueckue HEPaBeHCTBA
4 HppanmonanbHble, TOKa3aTeIbHBIE U 24 |
JorapuMuyecKre HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 Harypasnbhble u nensie yucna 10 1
CucTembl palmoHAIBHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, o6o0IICHNE, CHCTEMATH3ALUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0

1) http://school-collection.edu.ru/catalog/rubr/5Sececba0-3192-11dd-bd11-0800200c9a66/

2) http://school-collection.edu.ru/catalog/rubr/96abcSab-tba3-49b0-a493-8adc24857521/118194/?

Enunoe okHO gocTymna k 06pazoBaTenbHBIM pecypcaM http://window.edu.ru/

Enunas komneknus nudpoBbIix 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/

Oo6mepoccutickuii mpoekt "[lIkona mudposoro Bexa" http://digital. 1 september.ru/



http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://digital.1september.ru/

denepanbHbBIN IIEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB http://fcior.edu.ru/

denepanbHbiii mopran "Poccuiickoe oopazoBanue” http:/ www.edu.ru/

VY4u.py - HHTepaKTHBHAS OHJIAH-TUIaTdopMa - https://uchi.ru/

becnnatnas uudposas mnatdopma A 00yueHHs OCHOBHBIM IIKOJIBHBIM IIpeaMeTam - https://education.yandex.ru/main/ :// www.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne ni/m Tema ypoka Jara mo | lata mo
IJ1AHY paxry

Tema | . .
HccaenoBanne pyHKIui ¢ NOMOIIbI MPOU3BOJTHOM

! [IpuMeHeHne TPOW3BOAHOM K HCCIENOBAaHMIO (QYHKIUH Ha 03.09
MOHOTOHHOCTb M 3KCTPEMYMBI

2 o o 04.09
[IpumeHeHHe TPOM3BOJAHONW K UCCICNOBaHHWIO (YHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

3 o o 05.09
[Ipumenenne mNPOM3BOAHOM K UCClIeqoBaHMIO (YHKUMNA Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

4 o o 06.09
[Ipumenenne NPOM3BOAHONM K UCClIeNOBaHHMIO (YHKUMNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

5 . . 10.09
[Ipumenenne NPOM3BOAHONM K UCClIeNOoBaHMIO (YHKUMNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

6 [Ipumenenne mNPOM3BOAHONM K UCClIeqoBaHMIO (YHKUMNA Ha 11.09
MOHOTOHHOCTb M 3KCTPEMYMBI

7 Haxoxxnmenne ~ HamOoOdbIIEro W HAWMEHBIIETO  3HAYCHUS 12.09
HeNpEePBhIBHON (DYHKITMHU Ha OTpPE3Ke

8 Haxoxnenne  HamOONbIIEro W HAaWMEHBIIETO  3HAYCHUS 13..09
HENPEPHIBHON (DYHKITMHU Ha OTPE3Ke

9 Haxoxnenne ~ HamOONbIIEro W HAaWMEHBIIETO  3HAYCHUS 17.09
HeNpEePBhIBHON (DYHKITMHU Ha OTPE3Ke

10 Haxoxaenne  HamOONBIIErO W HAaWMEHBIICTO  3HAYCHUs 18.09



http://fcior.edu.ru/
http://www.edu.ru/

HEnpephIBHON (DYHKIIUU HA OTPE3KE

11 Haxoxnenne  Hambonpliero ¥ HaWMEHBLIETO  3HAYCHUs 19.09
HEeNpepbIBHON (DYHKIIMU HA OTPE3KE
12 Haxoxnenne  Hambonpliero ¥ HaWMEHBLIETO  3HAYCHUs 20.09
HEeNpepbIBHON (DYHKIIMU HA OTPE3KE
13 [IpumeneHne npou3BOIHOM JJI1 HAXOXKICHHS HAWIYUIIETO PEeIIeHUs 24.09
B MIPUKJIQ/IHBIX 33a7a49ax
14 [TpumeneHne npou3BOIHOM IJI1 HAXOXKICHHS HAWIYUIIETO PEelIeHUs 25.09
B IIPUKJIA/IHBIX 3a7a49ax
15 I o 26.09
pUMEHEHHE MPOU3BOJHON JUIS  ONpEAeNieHUs CKOPOCTU W
YCKOpPEHHUs Ipolecca, 3a1aHHOTro GopMyIoi uitu rpadukom
16 [Ipumenenne nOpOU3BOIHOM I ONPEACIIEHHUS] CKOPOCTH U 27.09
YCKOpEHHUs Ipoliecca, 3a1aHHOoTro hopMyIoi uiu rpadukom
17 Kommosutust hyHKIUi 01.10
18 Kommnosunus GyHkmmit 02.10
19 Kommosutust hyHKIUi 03.10
20 ['eomeTpuueckue o0pa3bl ypaBHEHHH HA KOOPAMHATHOM MJIOCKOCTH 04.10
21 I"'eomeTpruueckre o0pa3bl ypaBHEHHI HA KOOPAMHATHOM IJIOCKOCTH 08.10
22 Koutpoasnas padora: "HUcciaenoBanne (PyHKIHUI ¢ MOMOIIbIO 09.10
NMPOU3BOIHON"
TeMa 2 IlepBooOpa3Hasi u MHTErpaJ
23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 10.10
24 IlepBooOpasubie 31eMeHTapHBIX (GyHKUMA. [IpaBuima HaxoXIeHHS 11.10
11epBOOOPA3HBIX
25 ul o 15.10
epBOOOpa3Hble 3JeMeHTapHBIX (GyHKuMH. [lpaBuima HaxoKIeHHS
1epBOOOPA3HBIX
26 " . 16.10
HTerpat. ['eoMeTpuyecKnii CMBICT HHTErpajia
27 17.10

Breruncnenue omnpenenéHHoro uHTerpana mo ¢opmyne HproTona-
JleliOHMIa




28 Beruucnenue ompenenénHoro wHTerpana mno ¢opmyne HproToHa- 18.10
JleliOHMIa

29 o 19.10
[Ipumenenue wuHTErpaga Uisi HAXOXACHUS IUIOMIAJAEH IIIOCKUX
¢buryp

30 [Ipumenenue UHTETpasia JUIs HaXO0XICHUS 00BEMOB 22.10
Tr€OMETPUUYECKUX TEI

31 o o 23.10
[Tpumeps! perieHnii AudGhepeHInaTbHBIX YPABHCHHMA

32 [Tpumeps! pemeHnit quddepeHraIbHbIX ypaBHSHUN 24.10

33 MaremaTuueckoe  MOAEIMPOBAHHUE  pEAJbHBIX  IIPOLECCOB € 25,10
OMOIIbI0 A PepeHnnanbHbIX YPaBHEHUH

34 KonTtpoabHnasi padora: "llepBooOpa3snas u marerpai’ 05.11

Tema 3 I'paduxu TPUTOHOMETPHYECKUX (pynxuuii.
Tpuronomerpnuyeckne HepaBeHCTBA

35 Tpuronomerpudeckre GyHKIIUU, UX CBOWCTBA U TpaduKH 06.11

36 Tpuronomerpuyeckue (yHKIMU, X CBOMCTBA U TpapUKH 07.11

37 Tpuronomerpuyeckue GyHKIMU, X CBOMCTBA U TpapUKH 08.11

38 Tpuronomerpudeckne GYHKIHNH, KX CBOMCTBA U TPaQUKH 12.11

39 Tpuronomerpuyeckue GyHKIMU, X CBOMCTBA U TpapUKH 13.11

40 OT0Op KOpHEH TPUTOHOMETPHUUYECKUX YpPAaBHEHHH C IOMOIIBIO 14.11
TPUTOHOMETPUUECKON OKPY>KHOCTH

41 OT0Op KOpHEH TPUTOHOMETPHUYECKUX YpPAaBHEHHH C MOMOIIBIO 15.11
TPUTOHOMETPUUECKON OKPYKHOCTH

42 OT0Op KOpHEH TPUTOHOMETPHUYECKUX YpPAaBHEHHH C IOMOIIBIO 16.11
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT0op KOpHEHl TPUrOHOMETPUUYECKUX YPAaBHEHHH C IOMOILBIO 19.11
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Penienyrie TpUroHOMETPUYECKUX HEPABEHCTB 20.11

45 21.11

Pemenne TPUTOHOMETPHYCCKUX HCPABCHCTB




46 Pemienne TpUrOHOMETPHUECKUX HEPABEHCTB 22.11
A7 Perienue TpUroHOMETPHUECKUX HEPABEHCTB 26.11
48 Kontposbnass padora: '"I'paguku  TpUroHOMeTpHYECKHX 27.11
¢ynkumii. Tpuronomerpunyeckue HepapeHcTsa'
TeMa 4 HppanuonaibHble, TMoOKa3aTeJbHble W JoOrapupMuyeckue
HepaBeHCTBA
49 28,11
OcCHOBHbBIE METO/Ibl pEeLLICHHsI T0OKa3aTeIbHbIX HEPaBEHCTB
50 OcHOBHBIE METO/Ibl PELLICHUS IOKA3aTEJIbHBIX HEPAaBEHCTB 29.11
51 OcCHOBHbBIE METO/Ibl pEeLLICHHsI T0Ka3aTeIbHbIX HEPaBEHCTB 30,11
52 OcHOBHbIE METO/Ibl PELLICHUS IOKA3aTEJIbHBIX HEPAaBEHCTB 03.12
53 OCHOBHbBIE METO/IbI pellICHHsI JIOrapu(PpMUUECKIX HEPABEHCTB 04.12
>4 OCHOBHBIE METO/IbI PEIICHHSI JIOTapH(PMHUUSCKIX HEPABECHCTB 05.12
33 OCHOBHBIE METO/IbI PEIICHHSI JIOTapH(PMHUUECKIX HEPABECHCTB 06.12
36 OCHOBHbBIE METO/IbI pellICHHs] JIOrapu(PpMUUECKIX HEPABEHCTB 10.12
57 OCHOBHBIE METO/IbI PEIICHHSI HPPAITMOHAIBHBIX HEPABEHCTB 11.12
58 OCHOBHbBIE METO/1bl pellIeHHs] HPPALMOHAIBHBIX HEPABEHCTB 12.12
59 13.12
OCHOBHBIE METO/IbI PEIICHHS HPPATMOHAIBHBIX HEPABEHCTB
60 17.12
OCHOBHbBIE METO/1bl pellIeHHs] UPPALIMOHAIbHBIX HEPABEHCTB
61 o 18.12
I'paduueckue MeTo bl pellIeHUs] HPPALIMOHAJIbHBIX YPAaBHEHHUH
62 ['padrueckue METO bl PeICHHUS HPPAIIMOHAILHBIX YPAaBHEHHH 19.12
63 I'paduueckue MeTo/Ibl peleHHs IOKa3aTeIbHbIX YPABHEHUH 20.12
64 ['padrueckue METO/IbI PEeIICHHs TI0Ka3aTeNbHBIX HEPABEHCTB 24.12
65 ['paduueckue MeTO/Ibl pelieHHs JIorapu(pMUIECKUX YpaBHEHUI 25.12
66 ['padrueckue METO b PeICHHS JOTaPHUPMHUUECKIX HEPABCHCTB 26.12
67 ['padrueckue METOIbI peICHHS JOTaPHUPMHUUECKIX HEPABESHCTB 27.12
68 14.01

Fpa(bl/lquKI/Ie MCTO/BI PECUICHUA I10Ka3aTCJIbHBIX n




JorapuMUUECKUX YpaBHEHUI

69 I'paduyeckue METO/bI pelieHus MOKa3aTeNbHBIX u 15.01
Jorapu(MHUUECKUX YPAaBHEHHH

70 16.01
I'padmyeckue METO/bI pelieHus MOKa3aTeNbHBIX u
norapuMIUIECKUX HEPABEHCTB

71 17.01
I'paduyeckue METO/bI penieHus MOKa3aTeNbHBIX u
norapuMUUEeCKUX HEPABEHCTB

72 KonTpoabHas pabora: "UppaumonajbHble, MOKa3aTeJbHbIE U 21.01
Jorapummnyeckne HepaBeHcTBa'"

TEMA S | KommieKcHBIE YHCIA

73 22.01
KommekcHple uncia. Anrebpaumdeckas U TPUTOHOMETpUYECKas
(dhopMBI 3aMICH KOMIIEKCHOTO YHCIIa

74 KommnekcHple uncia. Anrebpaumdeckass U TPUTOHOMETpUYECKas 23.01
(b opMBI 3aTMICH KOMIIEKCHOTO YHCIIa

75 24.01
ApubmeTnueckre onepalnu ¢ KOMILUIEKCHBIMHI YUCIaMU

76 Apudmernieckre onepanu ¢ KOMITICKCHBIMU YU CIAMH 28.01

77 N300paxkeHne KOMIJIEKCHBIX YHCe Ha KOOPIAMHATHOU IJIOCKOCTH 29.01

78 N300parkeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOH MJIOCKOCTH 30.01

79 Popmyna Myaspa. KopHu n-o#l CTeeHH U3 KOMIUIEKCHOT'O YHCia 31.01

80 Popmyna Myaspa. KopHu n-0ii cTeneHu U3 KOMILUIEKCHOTO Yncia 01.02

81 [IpuMeHeHne KOMITJICKCHBIX YHUCEN JUIS pPeHICHUs (PU3HUYECKUX H 04.02
T€OMETPUUYECKHX 3a/1a4

82 KonTposabHas padora: "KomnjekcHble unciia' 05.02

TeMa 6 HarypasabHble U 1eJible Yucjia

83 HarypanbHble U 1iesble yncaa 06.02

84 HarypanbHble U 11l Yynca 07.02

85 11.02
[IpuMeHeHHe MPU3HAKOB JAEIMMOCTH LEIbIX YHCEl

86 12.02

[IpuMeHeHne TMPU3HAKOB JACIMMOCTH IEIbIX YHCEeIl




87 [Ipumenenne npuszHakoB aenumoctu nenbix yucen: HOJl u HOK 13.02

88 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ[ u HOK 14.02

89 [IppuMeHeHHe TPU3HAKOB JIEIMMOCTH LEJIBIX YHUCEN: OCTATKU II0 18.02
MOZYJIO

920 [IppuMeHeHHe TPU3HAKOB JEIMMOCTH LEJIBIX YHUCEN: OCTATKU II0 19.02
MOAYJIIO.

91 [IpumeHeHne  NPU3HAKOB JEIMMOCTH LEJIBIX YHUCEN: AJITOPUTM 20.02
EBknmia uis pemeHus 3a1a4 B HEJbIX YMCIIax

92 KonTtposabHnasi padora: "Teopusi mesbix unces' 21.02

TeMa 7 | Cyerempl PalMOHAJIBHBIX, HPPALHMOHAJIBHBIX IOKA3aTEJIbHbIX H
JIorapupmMu4YecKuX ypaBHeHH

93 Cucrema U COBOKYIHOCTb ypaBHEHUH. PaBHOCHUIIbHBIE CHCTEMBI U 25.02
CUCTEMBI-CIICCTBUSA

94 Cucrema U COBOKYITHOCTb ypaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI U 26.02
CUCTEMBI-CIICCTBUSA

95 OcHOBHbIE ~ METOJbl  PEIIEHUST CUCTEM M  COBOKYIHOCTEH 27.02
palMOHAIbHBIX YPAaBHEHUHI

96 OcHoBHbIE METO/IBI peleHus CUCTEM u 28.02
COBOKYIIHOCTEW HPPALMOHAIBHBIX YPAaBHEHHUU

97 OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM M  COBOKYIHOCTEHN 04.03
IIOKA3aTEJIbHBIX YPABHECHUI

98 OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM M  COBOKYIHOCTEHN 05.03
II0OKA3aTEJIbHBIX YPABHECHUIN

99 OcHoBHbIE METO/IBI peleHus CUCTEM u 06.03
COBOKYNHOCTEH Jiorapu()MUUECKUX YpaBHEHHM

100 OcHoBHBIE METO/IBI peleHus CUCTEM u 07.03
COBOKYNHOCTEH Jiorapu()MUYECKUX YpaBHEHHH

101 11.03

HpI/IMeHCHI/Ie CUCTCM K PCIICHHUIO MATCMATHUUYCCKUX 3aJa4d W 3ada4d
U3 pa3JINYHBIX obnacrei HAYyKHU U peanLHoﬁ JKU3HH, HHTCPIIPCTAINA
IIOJYYCHHBIX PE3YJILTATOB




102 [IpumeHeHne cuUCTEM K PELICHUI0 MaTEMaTHMYECKUX 3aj1ad U 3ajad 12.03
U3 pa3IMyHbIX 00JacTe HAyKU M pealbHOM >KU3HM, HHTEpIpETaIHsl
IIOJIYYEHHBIX PE3YyJIbTaTOB

103 [IpumeHeHHEe HEpPaBEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3anad U 13.03
3ajjad M3 pa3idMyHbIX oOjacTell HaykKu M pealbHOM KU3HH,
MHTEPIIPETALMS] IOJIYYEHHbIX PE3YJIbTaTOB

104 KoHnTpoabHasn padora: "Cucrembl PalMOHAJIBLHBIX, 14.03
HPPALMOHAJIBHBIX  MOKa3aTeJbHBIX W  JOTapHu(MHUYECKUX
ypaBHeHu#l"

Tema 8 3agaum ¢ napaMeTpamMu

105 PanmonanbHble ypaBHEHHs ¢ TapaMeTpaMHu 14.03

106 PannoHnasibHble HEpaBEHCTBA C NapaMeTpamMu 19.03

107 PanmonanbHble cUCTEMBI ¢ TApaMeTPAMHU 20.03

108 21.03
WppanmonaipHble ypaBHEHHUsS, HEPABEHCTBA C IapaMeTpaMu

109 HppaumoHajbHbIE CUCTEMBI ¢ TApAMETPaAMHU 25.03

110 26,03
[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111 [TokazarenabHble CUCTEMBI C IApAaMETPaMU 27.03

112 b 28.03

orapu(MUUECKUE YpaBHEHUs], HEPABEHCTBA C IapaMeTpaMu

113 JlorapudmMuuecKkue CUCTEMBI ¢ TapaMeTpamMu 08.04

114 TpuronoMeTpuyecKrue ypaBHEHUs C IapaMeTpaMu 09.04

115 TpuroHoMeTpuyecKue HEPaBEHCTBA C MapaMeTpaMu 09.04

116 TpUroHoMeTpUUYECKHUE CHCTEMBI C TapaMeTpaMu 10.04

117 IlocTpoeHue u ncciner0BaHUE MAaTEMATUYECKUX MOJENIEH PeabHbIX 11.04
CUTYalMi C IOMOUIbIO YPABHEHUN C IapaMeTPaMHU

118 IlocTpoeHue u nccneroBaHUE MAaTEMATUYECKUX MOJENIEH pPeabHbIX 15.04
CUTYalMi C IOMOUIBI0 CUCTEM YPABHEHUH C IapaMeTpaMu

119 16.04

[TocTpoeHue u ucciieIOBaHUE MAaTEMAaTUYECKUX MOJENEH pealbHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPABHEHUHM C apaMeTpaMu




120 Koutpoabnas padora: "3agaum ¢ napamerpamu'' 17.04

Tema 9 IToBTOpEHUE, 000011IeHHE, CHCTEMATH3AIMS 3HAHUI

121 IToBTOpEeHME, 0000IIEHNE, CHCTEMaTH3alus 3HaHMi: "YpaBHeHHS" 18.04

122 IToBTOpeHME, 0000IIEHNEe, CUCTEMATH3aIUsl 3HaHM: "YpaBHEeHHS" 22.04

123 [ToBTOpenue, oboOmIeHHe, cucTeMaTu3alus 3HaHWi: "YpaBHEHUSI. 23.04
Cucremsbl ypaBHeHUH"

124 IToBTOpEeHME, 0000IIEHNEe, CUCTEMaTH3alMs 3HaHui: "HepaBeHcTBa" 24.04

125 [ToBTOpeHMe, 006001IeHNe, cucTeMaTu3anus 3Hannii: "HepaBeHncraa" 25.04

126 IToBTOpeHME, 0000IIEHNEe, CUCTEMaTH3aIKs 3HaHui: "HepaBeHcTBa" 29.04

127 [ToBTOpenme, 0b6o0IIeHNe, cucTemMaru3anus 3HaHuit: "[IponsBoHas 30,04
u e€ npumeHeHue"

128 [ToBTOpenue, ob6o0IIeHNe, cucTemaru3anus 3HaHuit: "[IponsBomHas 06.05
u e€ npumeHeHue"

129 [ToBTOpenue, o6obmeHne, cucreMaru3anus 3Hanui: "[Ipon3BogHas 07.05
u e€ npumeHeHue"

130 [ToBTOpenue, 0600MIeHUE, cucTeMaru3anus 3HaHui: "WHTerpan u 08.05
€ro npumMeHexue"

131 I V" " 13.05

OBTOpEHHE, 0000IICHUE, CHCTeMaTH3alusl 3HaHUH: "D YyHKIIUN

132 [ToBTOpeHMEe, 06001IeHNE, cucTeMaTu3anus 3Hanui: "Oyaknun" 14.05

133 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIMs 3HaHU: "DyHKIHH" 15.05

134 HroroBas KOHTpOJIbHASI paboTa 16.05

135 HTorosasi KOHTpOJIbHAs padoTa 20.05

136 IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 21.05
OBIHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136/10xp

22.05




