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HHOACHUMTEJIBHASA 3AIIMCKA

VY4eOHbIi Kypc «AnreOpa 1 Hayajza MaTeMaTHUYECKOIO aHAJIM3a» SBIIAETCS OJHUM
13 HanOoJsiee 3HAYMMBIX B IIPOrpPaMME CPEJHET0 00Iero oOpa3oBaHMsl, NOCKOJIBbKY, C
OJIHOM CTOpPOHBI, OH O00ECHEeYMBAET MHCTPYMEHTAJIbHYI 0a3zy ISl U3YyYEHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPyrodl CTOPOHBI, (POPMHUPYET JIOTUYECKOE H
abCTpakTHOE MBIIICHHE OOYydYalomUXCsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUSA
MH(POPMATUKH, OOILECTBO3HAHUS, WCTOPUH, CIOBECHOCTH W JPYrMX AUCHUIUIMH. B
pamMKax JaHHOTO y4eOHOro Kypca 00y4aronrecs: OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW HayKu, KOTOpas (QOpMYJIHpPYET CBOMU IOCTHKECHHS B MaTeMaTUYECKOU
dopme.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTUYECKOTO aHaJIW3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHEIIHOTO OBJaJCHUA 3aKOHaMHU (U3UKH, XUMUHU, OWOJIOTUH, IOHHUMaHUs
OCHOBHBIX TEHJCHLUN pa3BUTUS SKOHOMHMKU M OOILIECTBEHHOM MHU3HHU, IO3BOJIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX VIS JaJbHEWIIEro 00pa30BaHus U B IOBCEAHEBHOM KU3HU.
B 1O xe Bpemsi oBianeHuE aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEMaTUYECKOTO aHAJIU3a Pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPKIACHUS C MOMOULIbI0 WHAYKIUU H
paccyxJIatb  JI€AyKTMBHO,  HUCIIOJIb30BaTh  O0OOIIEHHME M KOHKPETHU3ALUIO,
abCTparupoBaHKe U aHAJOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xonme wusywenuss ywyeOHOro kypca «Anredpa M Hadajla MaTEeMaTHYECKOIO
aHaiM3a» oO0ydyaronMecss NOJy4YaloT HOBBIM ONBIT pEIIeHHs MNPUKIAAHBIX 3aj]ad,
CaMOCTOSTENIbHOTO TMOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEN pealbHbIX CUTYalluid,
MHTEPHPETALNHA TOJYYEHHBIX PEIICHHM, 3HAKOMSTCS C MpUMEpaMHU MaTEMaTUYECKUX
3aKOHOMEPHOCTEMN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAIOUIMMUCS MATEMATHYECKUMU
OTKPBITUSMH U UX aBTOPAMH.

VY4eOHblif Kypc o00JiaJaeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBIM  peanu3yeTcss Kak 4Yepe3 ydeOHbId Marepuas, CHOCOOCTBYIOIIUMA
(GOpMHpPOBAaHMIO HAy4YHOIO MHPOBO33PEHHUSA, TaK M uepe3 cHeupuKky ydeOHOM
JESTeNIbHOCTH,  TpeOyloIe  MPOJOJDKUTENBHON  KOHIEHTpAlMM  BHUMAaHMUS,
CaMOCTOSATENIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3YNIbTAT.

B ocHoBe Meronuku 00yueHuUs aireOpe ¥ HadalaM MaTEeMaTUYEeCKOIro aHalu3a
JIEKUT NE€ATEIbHOCTHBIM MPUHIUIT O0yYEeHHUSI.

B crpykrype yueOHOro kypca «AnreOpa u Hayajia MaTeMaTHUYECKOrO aHaIM3a»
BBIJICJICHBl  CIEAYIOIIME  COAEpKATENbHO-METOAMYECKUE  JuHuu: «Yucnma u
BBIUKCIICHUS», «DyHKIMU u Tpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hauana
MaTEMaTUYECKOTo aHanu3ay, «MHOKecTBa U JIOTHKay. Bce 0CHOBHBIE collepKaTelIbHO-
METOIMYECKHE JIMHUM W3Yy4aloTCs Ha NPOTSHKEHUU JIBYX JIET OOy4eHHs Ha YpPOBHE
cpenHero obmero oOpa3oBaHUs, €CTECTBEHHO IOMOJIHSS IPYr JApyra W TMOCTENEHHO
HACBIIASICh HOBBIMHU TeMaMH U pasfenaMu. JlaHHbI y4eOHbI Kypc SBIseTCs



UHTErPAaTUBHBIM, TIOCKOJBKY 0O0benuHseT B ce0e COAep)KaHHE HECKOJIbKUX
MaTe€MaTUYECKUX JUCUUIUIMH, TAKUX KaK ajiredpa, TPUTOHOMETPHS, MaTeMaTHYECKUI
aHanu3, TEOpUs MHOKECTB, MareMaTH4ecKas JIoruka W apyrue. Ilo mepe Toro kak
oOyyaromecs: OBIaJeBaloT BCE 0oiee MHUPOKUM MATEMATUYECKUM amnmnapaTroM, Y HUX
nocjie[oBaTeNbHO  (opMUpYETCSI U COBEpPUICHCTBYETCS ~ YMEHHE  CTPOMUTh
MAaTEMaTUYECKYI0 MOJIEb PEAIbHOW CUTyalluHd, IPUMEHATh 3HAHUWA, NOJYYEHHBIE NPH
U3YYEHUU Y4YeOHOro Kypca, ISl PELICHHUS CaMOCTOSATENBHO CHOPMYIHMPOBAHHON
MAaTEMATUYECKOM 33/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKAsT JHHUSA «YHClIa W BBIUMCICHUS» 3aBEPIIAECT
(dbopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAYaTO Ha YpOBHE OCHOBHOro obOmiero oOpa3oBanus. Ha ypoBHe cpemnero o0iiero
oOpa3oBaHusl 0c000€ BHUMaHUE yJensercs (POPMUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHUH, BKJIIOYAIOMIUX B C€0sl UCIIOJIb30BAHUE PA3JIMYHBIX (DOPM 3alKCH YHUCIA,
YMEHHE JeJaThb HNPUKUAKY, BBIIOJIHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCIIOBBIE BBIPAXKEHUS, paboTaTh € MaTEMaTHUYECKMMU KOHCTaHTaMH. 3HAKOMBbIE
0o0yJaroumMmMcsi MHOKECTBA HATYPAJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JAEHCTBUTEIbHBIX
YUCEJl TOMOIHAIOTCS MHOKECTBOM KOMILUIEKCHBIX YUCEN. B KaXkI0M U3 3THX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clienu(UUecKre 3a7aud M ONepaluu: JeJeHUe
HAalleJI0, ONEPUPOBAHME OCTATKAMM HAa MHOXKECTBE LEJNBIX YHUCEN, 0COOble CBOMCTBA
palMOHAIBHBIX W HMPPALUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
W3BJICYEHNE KOpPHA HATYpPaJbHOM CTEIEHHM HAa MHOXECTBE KOMIUIEKCHBIX YMCENl.
bimarogapss mocnenoBaTENbHOMY PACHIMPEHUIO Kpyra HCIIOJNB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS [UIsl PELICHUS pPa3IudHbIX 3a1ad
(GopMupyercss mpelcTaBICHHE O E€IUHCTBE MAaTeMaTHKM Kak HaykKd U €€ poju B
MOCTPOEHUU MOJENEeH pEalbHOrO0 MHpa, MUPOKO MCHOJB3YIOTCS 0000IIeHHe |
KOHKPETHU3AIHSI.

JIuaus «YpaBHEHUST M HEPABEHCTBA» pEAIN3YETCd Ha NPOTSIKEHUU BCETO
oOydeHHus Ha ypOBHE CpEeAHEro oOuiero oopazoBaHus, IMOCKOJIBKY B KaXJIOM pasfele
IIporpaMmel TIPEAYCMOTPEHO pEILIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbrare
oOyyJarouiecsi OBJIQJIEBAIOT PA3IUYHBIMU METOJAMH  PEIICHUS PalUOHAIbHbIX,
UPpPALMOHANBHBIX, [OKA3aTENbHBIX, JOTrapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKkXKe 3aJay, COJEpKallUX IapaMeTpBbl.
[losydeHHble yMEHMSI LIMPOKO HCIOJB3YIOTCA TPU HCCIEAOBaHMM (YHKIUH C
NIOMOIIBIO MPOU3BOJHOW, MPU PELICHUM MPUKIAAHBIX 3a7a4 U 3a7a4 HAa HAXOXKICHHE
HauOOJBIINX M HAUMEHbIIMX 3HayeHuM (yHkUuW. J[aHHas conep:KaTesbHAsl JMHUS
BKJIIOUAET B ce0s Takke (pOpMUpPOBAHUE YMEHHUM BBINOIHATH PAcUYEThl MO (opMyiam,
npeoOpa3oBaHus  PALMOHAIBHBIX, HUPPALMOHAIBHBIX U  TPUTOHOMETPUUYECKUX
BBIPOKCHUN, a TaKKe BBIPAKCHUM, COACpKAlIUX CTENeHU W Jjorapudmbl. braromaps
U3YUYEHHUIO  areOpanyeckoro MaTepualia MpPOUCXOJIUT  JajbHEWIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIILIEHUS 00y4Yaromuxcs, POpMUPYIOTCS HaBBbIKU
JIeNyKTUBHBIX pPAacCyXJIE€HUH, pabOThl C CHUMBOJBHBIMH (DOpMaMH, MpPEICTaBICHUS



3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHUJAE pPABEHCTB U HepaBeHCTB. AureOpa
npenaraet 3QpQPeKTUBHbIE HHCTPYMEHTBHI AJISl PELUICHHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 337a4, HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeTOoMyeckass JMHUSA  «DPyHKIMM W rpauKd»  TECHO
HEepEIIeTaeTCA ¢ APYTUMHU JUHUSAMHU YYEOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCIIENOBATENIBHOCTh ~ M3Yy4YeHUs  marepuana. l3ydeHue  CTeneHHOW,
MOKa3aTeIbHON, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKLIMN, UX CBOICTB H
rpaduKoB, HCHOJb30BaHUE (YHKUMN IS pEIICHHs 3a]ad U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HHM TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M, TaK U
C pelIeHUEM YpaBHEHMl M HepaBeHCTB. IIpu 3TomM Oonbllloe BHUMaHHUE YIENSIETCA
(GopMUPOBAaHHIO YMEHHUs BBIpakaTh (POpMyJamMH 3aBHCHUMOCTH MEXIY Pa3IUYHBIMU
BEJIMYMHAMU, HCCIEAOBAaTh MOJyYEHHbIE (YHKLUHU, CTPOUTH UX rpaduku. Marepuan
3TOM COAEPIKATEIBHOM JINHUY HALIEJICH HA PA3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISIOIINX
BbIpaXaTh 3aBUCHUMOCTH MEXIY BEJIMUMHAMHU B Pa3iMYHON (opme: aHAIUTUYECKOM,
rpaduyeckoil u cnoBecHOU. Ero n3yueHnue cnocoOCTBYeT pa3BUTHIO aJTOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO pAaCHIMPUTh KPYr Kak MaTEeMaTU4YECKUX, TaK M NPHUKIAJHBIX 33]ad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK Y HUX HOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'paUuKu
CJIOKHBIX (DYHKIIMI, ONIPEAeNATh X HAaUOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIIATh
miomagd Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOpPEHHUs IpolieccoB. JlanHas
coJiep KaTesbHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHSI MATEMATUUECKUX
MOJENIEl pPEANbHbIX CUTyaluid, I03BOJSIET HAXOAUTh HAWIyyllee pEUIeHUE B
OPUKJIAJHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMHM MATEMaTHYECKOTO0 aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(OpMaNIbHO-JIOTMYECKOTO M KPEaTUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTHKM B HAayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS pe3yJibTaTaX, MOJYyYEHHBIX B XOJAE pPa3BUTHUSA
MaTeMaTHKHU Kak HayKH, 1 00 UX aBTOpax.

ConepxarenbHO-MeToaudecKkas JUHUS «MHOXECTBa U JIOTHKa» BKIIIOYAET B ceOs
AJIEMEHTBI TEOPUU MHOKECTB M MaTEMaTHUYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
MIPEACTABJICHHUS] TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W Ipeaararor
HauOosee yHHUBEpCAIbHBIA S3bIK, OOBEIUHSIONUINI BCEe pas3esibl MaTeMaTUKu U e€
OPWIOKEHUH, OHM CBS3bIBAIOT pa3Hble MaTEeMaTHYECKUE JIMCUUIUIMHBI U UX
OpWIOKEHUs! B eauHoe 1ernoe. [103ToMy BaKHO J1aTh BO3MOKHOCTH OOydYarouieMycs
NOHUMAaTh  TEOPETUKO-MHOXXECTBEHHBIH  S3BIK ~ COBPEMEHHOM  MaTeMaTUKH U
WCIIOJIB30BaTh €ro JUISl BBIPAKEHHSI CBOMX MbICHEH. J[pyruM BaKHBIM HPHU3HAKOM
MaTEeMaTHKU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 00OCHOBAHUM
U CJEeJO0BaHHE ONpENeNEHHBIM MPaBUIIAM TMOCTPOSHUS JOKA3aTeNbCTB. 3HAKOMCTBO C
AJIEMEHTAMU  MaTE€MaTHYECKOM JIOTUKM CIIOCOOCTBYET PA3BUTHUIO  JIOTUYECKOTO



MBIIIJIEHUS OOYYaroIIMXCsl, MO3BOJSET MM CTPOWTH CBOM PACCYXKICHHUS Ha OCHOBE
JIOTUYECKUX TIPABUII, (DOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yuebHOM Kypce «AnreOpa 1 Hadajia MaTeMaTUYECKOTO aHAIN3a) MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOT'O0 MOJCIUPOBAaHUS, KOTOPBIC IPHU3BaHBI CIIOCOOCTBOBATH
(OpPMHPOBAHNIO HABHIKOB IOCTPOCHUS MOJICICH PCaNbHBIX CUTYaIlMi, MCCIICIOBAHUS
9TUX MOJCJICH C TOMOIIBIO ammapara aiareOppl M MaTeMaTHYeCKOro aHaju3a,
MHTEPIPETANHA TIOJYYCHHBIX Pe3ybTaToB. Takue 3amaHus BIUICTCHBI B KAXKIBIA W3
pasesoB TPOrpaMMbl, ITOCKOJBKY BEChb MaTepual ydeOHOTO Kypca MIUPOKO
UCIIOJIB3YETCSl  JIUIL  pCIICHUs TPUKIAAHBIX 3amad. [Ipy  peleHMH peabHBIX
IMPAKTUYCCKUX 3a7a9 0OyJaroIrecs pa3BUBAIOT HAOMIOAATCIIBHOCTh, YMCHHE HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIONB30BATh AHAJIOTHIO, 0000maTh U
KOHKPETH3UPOBaTh NpodsieMy. [lesreasHOCTh TT0 (hOPMHPOBAHUIO HABHIKOB PEIICHUS
INPUKIAIHBIX 3a7a4 OpPraHU3yeTCs B IMPOIECCe M3YUYCHMs] BCEX TEM Y4eOHOTO Kypca
«AnrebOpa 1 Hauajga MaTEeMAaTHYECKOT'O aHAIU3a.

Ha u3ydenue ydeOHOro kypca «Anredpa M Hayajga MaTEMaTHUYECKOTO aHAIIN3ay
otBoauTcs 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Hemento), B 11 kmacce — 136
4yacoB (4 Jaca B HEJIEITIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BIYMCJICHUS

Panmonansupie uyucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, IIPOLEHTHI,
OeckoHeUHbIe Nepuoanyeckue apoou. [Ipumenenre apodeit 1 IPOLEHTOB ISl PEIICHUS
NPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelicTBUTENbHBIE  4YKCHa. PanMOHANbHBIE W HPpPALMOHAJBHBIE  YHUCIIA.
ApudmMeTrnueckue oneparuu ¢ IeUCTBUTEIBHBIMU YrciIaMu. Moayib JeHCTBUTEIHLHOTO
yucia u ero cpoiicta. [IpubnmkE€HHbIE BRIUUCICHUS, TIPABIIIa OKPYTICHUS, TPUKUIKA
Y OLICHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ neisIM nokasareiieM. buaom HerotoHa. Mcnonp3oBanne moaxoasei
(GopMBl 3amKMCH JAEUCTBUTENBHBIX YHCEN JUIsl PEIIECHUs MPAKTHUYECKUX 3a7ad U
IIPEACTABIICHNS JAaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENICHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcma. CpoiictBa Jorapudma. JlecaTuuHble W  HaTypajbHBIE
norapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOpPa30BaHUs. YpaBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIIBHBIE ypaBHEHMST M  YpPaBHEHHMSA-CIEICTBUA. HepaBeHCTBO, pelleHue
HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsI LENbIX W APOOHO-palMOHANBHBIX YpPaBHEHHH H
HEpPAaBEHCTB. MHOroO4YJIEHbl OT OJHOW IEepeMEeHHOW. J[leneHne MHOrowjieHa Ha
MHOTOWIeH ¢ ocTaTkoM. Teopema bezy. MHorowiensl ¢ meinbiMu KodpuimeHTamu.
Teopema Buera.

[TpeoOpazoBaHus YNCIOBBIX BBIPAKEHUN, COEPKAIINX CTEIIEHN U KOPHH.

HNppannonaneupie ypaBHeHUsA. OCHOBHBIE METOJIbl PEIICHHUS HPPALUOHAIBHBIX
YPaBHEHUN.

ITokazarenbHbie ypaBHEHHs. (OCHOBHBIE METOJIbI PEIICHUS] IOKA3aTEJIbHBIX
YPaBHEHUN.

[IpeoOpazoBanue BeIpaKSHHH, COACPIKANTUX JIOTApU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS JOrapu(pMUUYECKUX
YPaBHEHUN.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopmMy b [TpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEWMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OmnpenenuTenb MaTpUIlbl 2X2, ero reoOMeTpUYECKUN CMBICI U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHUE OIpPEACNUTENs ISl PELICHUS CHUCTEMBbI
JMHEWHBIX ypaBHEHUW. PenieHne mpukIaHbIX 3a/1ad ¢ MOMOIIbIO CUCTEMBI JIMHENHBIX
ypaBHeHM. FcciaepoBaHue TOCTPOEHHOM MOJAENIM C TOMOILIBIO MaTpull U
ONPEAECTIUTEIICH.

[locTpoeHne MareMaTUYEeCKUX MOJENIEH pEAJbHOW CUTyalud C TOMOIIBIO
YpaBHEHUMN M HepaBeHCTB. [IprMeHeHne ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a]1ad U 3aa4 U3 pa3IMyHbIX 00J1acTel HAYKU U peaIbHOM KU3HHU.

DOyHKUUM U TpaduKu

OyHkuus, crnocodsl 3amaHus (QyHKUMU. B3anMmHO oOpaTtHbIE  (YHKITHH.
Komnozumms @ynkuuit. I'papuk pyHkumun. neMeHTapHble TpeoOpa3oBaHus rpa(uKoB
byHKIUH.

OO6nacTe omnpeneneHus: U MHOXKECTBO 3HadeHW (yHkuuu. Hynmu ¢yHkmmm.
[TpoMexyTku 3HaKomoctostHCTBa. UETHple M Heu€rHble (QyHkuuu. Ilepuognueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHHHMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TPOMEXKYTKE.

JluneliHasg, KBaJpaTU4Hass U JPOOHO-IMHEWHas QYHKUMU. OJEMEHTapHOe
HCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHass (yHKUHS C HATypaJbHBIM M LI€JbIM TOKaszateneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHHU KaK (PYHKUUU OOpAaTHOM CTENEHU C
HaTypaJibHbIM MOKa3aTeJeM.

[TokazatenpHass u Jsorapudmuyeckas ¢GyHKIUU, HX CBOMCTBA U Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIIHM 7151 peIlIeHUs YpaBHEHUH.

TpuroHomerpruyeckas OKpyKHOCTb, OIIPEIeTICHUE TPUTOHOMETPUUECKUX (PYHKIUI
YHUCJIOBOIO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBiaeHusX. I'papuku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayana mareMaTH4ecKOro aHaIu3a

ITocimenoBaTenpHOCTH, CHOCOOBI  3aJaHMs  IIOC/EIOBaTeiabHOCTEH. MeTton
MaTEMaTUYECKOM HWHAYKIUMU. MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIEAOBATEIILHOCTH.
HcTopusi BO3HUKHOBEHHUSI MATEMATUYECKOTO aHaIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpUuecKas Nporpeccuu. beckoHeuHo yObIBarolas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBaOUIEH TI'€OMETPUYECKOMN
IIPOTPECCUU. JIMHENHBIM U JKCIIOHEHUUAIBbHBIA pocT. Hucino e. DopMysia CIIOXKHBIX
IpoLEHTOB. Mcronb30BaHUE MPOTPECCUM JIJIsl PEIICHMS pealibHbIX 3a/1a4 MPUKIAIHOTO
XapakTepa.

HemnpepriBable hyHKIMHM 1 X CBOMCTBA. TOUYKHM pa3phiBa. ACUMITOTHI rpaduKOB
¢ynkuuid. CBoiicTBa (DYHKIMII HENpephIBHBIX Ha OTpe3ke. MeTol HMHTEepBaJioOB IS
perieHusi HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEpbIBHBIX (DYHKIMI ISl pelIeHUs
3aaad.



IlepBass u BTOpas mnpousBojHblEe (QYyHKIMH. OnpeneneHue, reoMETpUUECKUd U
(u3nyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoaubie smeMeHTapHbIX (yHKUMA. [Ipon3BoaHas CymMMmbl, MPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIHI.

MHoKecTBa M JIOTMKA

MHO»XeCTBO, Onepalyu HaJl MHOKECTBAMU U MX CBOMCTBa. Jluarpammel Diinepa—
Benna. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmapara Juisi OMCAaHUs PEATbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTHX yU4EeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTH4YECKOro OOBEKTa, CIEICTBUE,
JI0KAa3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI.

11 KIIACC

Yuciia u BBIYMCTICHUS

Hatypanbhble u nensie uncina. [I[pumMeHeHne Npu3HaKoB IETUMOCTH LENbIX YHCEIL,
HanOobIMi 00mumii nenurensd (naiee — HOJI) u HauMmensliee oob1iee KkpaTHoe (j1anee —
HOK), ocrtatkoB mo Mmoaymwo, ainroputmMa EBknmpa [uist pelieHus 3ajad B LEJIbIX
YHUCIIaX.

KommiekcHble uncna. AnreOpandeckas U TPUTOHOMETpUYECKas (OpMbl 3alUCH
KOMIUIEKCHOTO 4YHciia. Apu(METHYECKHE OINepallud ¢ KOMIUIEKCHBIMU YHCIaMH.
N300paxeHne KOMIUIEKCHBIX YUCEN Ha KOOpAuHATHOU Iiockoctu. dopmyna Myaspa.
KopHu n-oii creneny U3 KOMIUIEKCHOTO 4nciia. [I[puMeHeHne KOMIUIEKCHBIX YUCell I
perieHus: GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPABHEHUN W HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerlieHne TpuroHoMeTpu4eCcKux HEPaBeHCTB.

OcHOBHBIE METO/IbI pELIEHUS TOKA3ATENbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PpEIIEHUS CHCTEM M COBOKYIHOCTEH pPallMOHAJIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JTOrapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.

IIpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHUX
3aJa4 M 3aJa4 U3 pa3IMYHbIX 00JIacTell HAyKUd W PEaJbHOM KU3HU, MHTEpIpeTalus
MTOJIyYEHHBIX PE3YJIbTATOB.

DYHKIUN U TPAPUKHU

I'padpux kommosunmu ¢yHkumid. ['eomerpuueckne o0Opa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaPUKH.



I'padnyeckue MeTo1bl pellieHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTo bl
peleHns 3a1a4 ¢ napameTpamu.

Ucnonp3oBanne rpadukoB GyHKOMA I WCCIENOBAHUS  IPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HMKAIOT IMpPU PpEUIEHHH 3aJad M3 JPYruxX Y4YeOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Havana mareMaTH4ecKOro aHaIu3a

[IpumeHeHrne NPOU3BOMHON K HCCIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb H
skcTpeMyMbl. HaxoxieHne HauOoJbIIero M HAMMEHBIIEro 3HAYEHUH HEMpepbhIBHON
(YHKIIMM Ha OTpE3KeE.

IIppuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HAWIydllero pelIeHUus B
MIPUKJIAIHBIX 3a/1a4ax, Ui ONPEAEICHUsI CKOPOCTH U YCKOPEHHUs MpoLecca, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkuni. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNurerpan. ['eomerpuyecknuid CMmbICI HHTErpajia. BeluucieHue onpenenéHHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHre uHTerpanga A HaXOXKACHUS TUIOAaAel MIOCKUX PUryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepst  pemienuit  nuddepeHHaNIbHBIX  ypaBHEHUNH. MaTtemaTtudyeckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIECCOB C MOMOIIBIO AU((hepeHInaTbHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A YUEBHOI'O KYPCA «AJII'EGPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YTJIVBJIEHHbBINA YPOBEHD)
HA YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOYYAIOIIErocs Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0o OOIIECTBA, MPEACTABICHUE O MAaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHUH, MPOIIEAYP TPAXKTAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKONM TpPaKJaHCKOW UIACHTUYHOCTH, YBAKECHUSA K
MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, ILIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSAX, Chepax YKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpOCCUIICKOrO Hapoja, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKHM U AEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3CcTEeTHYECKOIr0 BOCITUTAHHUS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas JCTETUKY MaTEeMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3nuecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI TPUMEHSTh MaTEMAaTHUUYECKHWE 3HAHUS B HMHTEpecax
30pOBOTO W 0Oe€30MmacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHUM M OTIbIXa,
perynsipHas pu3nyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHUE TIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIIHLHOM ESITEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHON JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H €&
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
peaqn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BaHHMIO Ha TMPOTSHKEHUU BCEH >KU3HU,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKUX 3a/1ad MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTh YKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COLIMAIBHO-
AKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBHOM Cpenbl,
OCO3HAaHHE TIJO0ATBHOIO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHUeHTalus Ha
IPUMEHECHHE MaTeMaTHYECKMX 3HAHUM JJI1 pelieHus 3ajad B 00JacTH OKpY>Karolen
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEACTBHM IS
OKPYXKaroLIen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKWU U OOIICCTBEHHOM MPAKTHUKH, MTOHUMAaHUE MaTEMaTHUUYECKON HAyKH Kak
chepbl 4eTOBEUECKOM JIeITeIbHOCTH, ITAIllOB €€ Pa3BUTHUS M 3HAUYMMOCTH JIJISI Pa3BUTHUS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MAaTEMaTHUKW M MaTeMAaTHYEeCKOM KYyJIbTYpOH Kak
CPEACTBOM  I[O3HAHWUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISATH  MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACSATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBUSIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUN MEXIY MOHATHIMH, (HOPMYIHPOBATH ONPEICICHUS
HNOHATUN, YCTaHABJIMBAaTh CYIIECTBEHHBIN NPU3HAK Kiaccu(UKalMh, OCHOBAaHUS IS
00001IEeHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATENbHbIE, €MIUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIC,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOPEUYUS B
(akTax, HaHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSAX, Mpeajgaratb KpUTEpUU s
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

JenaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JCAYKTHUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 0 aHAJIOTUH;

OPOBOJUTH CAaMOCTOSATENIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMBlE M OT MPOTHUBHOIO), BBICTPAUBATh APryMEHTALMIO, NPHUBOJIWUTH INPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIAEHUS U BBIBOJIbI;

BBIOMpATH Ccroco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJIbKO BapUAHTOB
pellIeHus1, BIOMpaTh HanboJiee MOAXOIAUINM ¢ yUETOM CaMOCTOSITENIBHO BbIIECIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHMS,
dbopmMyIMpoBaTh BOMPOCHI, (DUKCUPYIOIIME MPOTUBOpEUYUE, MpoOeMy, yCTaHABIMBATh
HUCKOMO€ M JaHHO€, (HOpPMHpOBATh THUIIOTE3Yy, APTyMEHTHPOBATh CBOIO IO3MIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SIBJICHHA, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSTENIbHO (OpMYyIHpPOBaTh OOOOIIEHUSI W BBIBOJABI MO pPe3yJibTaTam
IPOBEIEHHOTO HAOJIOJCHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
PE3yIBTATOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISATE JeUIUTHl UHGOPMAIIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOIIPOC U ISl pEHICHUS 3a/1a4H;

BbIOMpaTh WHGOPMALMIO U3 HCTOYHMKOB DA3NIUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO Pa3IUYHBIX BUIOB U (HopM
pEICTaBICHNUS;

CTPYKTYypUpOBaTh HWHGOPMAIMIO, MPEACTABIATh €€ B pa3au4HbIX (opMmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH MO CAMOCTOSITENFHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHMBepCcaJbHbIe y4eOHbIe JeHCTBUS

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMH U
e IMA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNIbTaT;

B XO0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK pEIICHMUS,
CONOCTABIIATh CBOM CYXKIAEHUS C CYXACHUSAMH JIpyTHX YYacTHUKOB JUaJIora,
oOHapyKMBaTh pa3IMuMe U CXOACTBO IMO3UIIMM, B KOPPEKTHOU PopMme hopMyIupoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HWCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (HOpMaT BBICTYIUIEHUS C Yy4€TOM 3ajad
pe3eHTalli U 0OCOOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCOO PEIICHHS C
y4ETOM HUMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:



BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHUS COBEPLIAEMBbIX
JICHUCTBUM M MBICIUTENBHBIX MPOIECCOB, WX pPE3yJbTaTOB, BIAIETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yJibTaTa PEIICHHs MaTeMaTH4YeCKOM
3a/1auy;

OPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPM DPEIICHUM 3a]a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IJAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEM;

OLICHHMBATh COOTBETCTBUE pE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHHUSI WM HEIOCTHKEHUS PpEe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OIIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHUMAaTh M WCIOJb30BaTh NPEUMYIIECTBA KOMAHJIHOW W WHAWBUIYAJIBHON
paboThl IpU pellIeHUH Y4eOHBIX 3ajay, IPUHUMATh I11€JIb COBMECTHOM NEATEIbHOCTH,
IUIAaHUPOBATh OpPraHMU3alMI0 COBMECTHOW pPalOThl, pacHpenensarTb BUIbl padoT,
JOTOBapUBaThCs, OOCYXKAaTh MpPOLECC M pe3ylbTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U HMHBIE), BBIIOJHATH CBOIO 4YacTb padOThl M KOOPAWHUPOBATH
CBOM JEHCTBHA C APYIMMH WICHAMM KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA B
001U TPOIYKT O KPUTEPHUAM, C(HOPMYIIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBU.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce oOydaromuidcsi TMOJIYYUT CIEAYIOIIUE
OpeaIMEeTHBIE Pe3yJIbTaThl 0 OTACIBHBIM TeMaM pabouell mporpammbl yueOHOro Kypca
«Anre0Opa 1 Hayajla MAaTEMaTUYECKOTO aHATTU3ay:

Yuciia v BBIYMCIICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: PALMOHAIBHOE YHUCIO, OECKOHEeUHas
nepuoInyecKkast 1poOb, MPOLIEHTHI, UPPALMOHAIBHOE YMCIIO, MHOYKECTBA PAllMOHATBHBIX
U JICUCTBUTENIBHBIX YUCEIl, MOAYJIb JEHCTBUTEIILHOTO YUCIIA;

MPUMEHSTh IPOOM U MPOLEHTHI JUIsl peICHUs] MPUKIIAIHBIX 3a7ad U3 Pa3iINuHbIX
OoTpacier 3HaHUU U PeajbHOU JKU3HU;

OPUMEHSTh MPUOIMKEHHBIE BBIYHMCIICHUSA, TMpPAaBUJIA OKPYTJEHUs, MPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIUYNCIICHNN;

CcBOOO/IHO ONEpPUPOBAThH MOHITHEM: CTEIIEHb C LEIBIM [TOKa3aTeIeM, HCIIO0Ib30BaTh
NOAXOAUTYI0 (OpMY 3amUCH JACUCTBUTEIBHBIX YHCEN ISl PELICHUS MPaKTHUYECKUX
3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKHl KOpEHb HaTypajJbHOU
CTEIICHH;

CcBOOOIHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;



CBOOOZHO oOmepupoBaThb MNOHATUAMM: JorapudMm uuciaa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUPMBL;

CBOOOZHO OMEpUpOBaTh MOHATHSAMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YHUCJIOBOI'O apIyMEHTA;

ONEpUpOBaTh IOHATUSAMM: APKCHHYC, AapKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEeHCTBA:

CcBOOOZIHO OMEpUpOBaTh MOHIATUAMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  pa3JIMYHblE METOJAbl PEIICHHS PalUOHAIBHBIX M APOOHO-
palMOHAIBHBIX YPABHEHUW, TPUMEHATH METO/I HHTEPBAJIOB JJIS1 PELICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOW MEepEeMEHHOM,
MHOTOUWIEH C LEIbIMU KO3((ULMEHTaMH, KOPHU MHOTOUJIEHA, MPUMEHSTH JIEJICHHE
MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera 1uist pereHus
3azay;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: CHCTEMa JMHEHHBIX YpaBHEHUW, MaTpuUla,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICI, HCIIOIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 i BBIYMCICHHS €ro 3HAYEHHUs], IPUMEHATh ONPEICIUTENN IS
pElIeHUs] CUCTEMBI JIMHEHMHBIX YPAaBHEHMI, MOJEIMPOBATh PEANBHBIE CHUTYalUHd C
MIOMOILIBIO CUCTEMBbI JIMHEWHBIX YPaBHEHHM, HCCIIEOBAaTh IMOCTPOEHHBIE MOJEIU C
MTOMOILbIO MATPHUIL U ONPENIETUTENEH, UHTEPIPETUPOBATH OJIYUEHHBINA PE3YNIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJi IPeoOpa30BaHMS BhIPAKEHUM;

BBIMOJHATh MPEOOPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTENEHU C
palMOHAIBHBIM [TOKA3aTENIEM;

MCIIOJIb30BaTh CBOMCTBa JOrapu(MoB AJi IpeoOpa3zoBaHus JIOTapUPMUUYECKUX
BBIPAKEHU;

CBOOOZIHO OINEpUpPOBaTh TMOHATUSMHU: UpPpALMOHAJbHBIC, IOKa3aTelIbHbIE U
Jorapu(pMHUUECKUe YpaBHEHMsI, HAXOJIUTh UX PELICHUS C MOMOUIbI PaBHOCHUIIBHBIX
NEPEXOA0B MM OCYILLIECTBIISAS IPOBEPKY KOPHEW;

OPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYECKHWe (opMysbl Uisi TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXoauMble (POPMYJIBI JJIsi PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUN;

MOJIEJIMPOBAaTh pPealibHbIE CUTYalluu Ha SI3bIKE aJireOpbl, COCTABIISITh BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 33/1a4d, UCCIEA0BATH MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM amrmapaTa aareOphl.

DYyHKIUU U TPaPUKH:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: (GYHKUHUS, CIOCOObI 3a1aHus (QYyHKIUH,
B3aUMHO OOpaTHbIe (YHKIIMU, KOMMIO3UIUsS (GyHKIUN, rpaduk (yHKIUU, BBITIOIHATH
AIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHI;



CBOOOJHO OINEPUPOBATH MOHATUAMH: O0JACTh OMNpPEAENIEHUss U MHOXECTBO
3HaYeHUHN QPYHKIMU, HYJTU PYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUpPOBaTh TMOHATUAMHU: UETHBIE U HEUYETHBIE  (YHKIUH,
nepuogudeckue (QYHKIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MAKCUMyMbI H
MUHUMYMBbI ~ (QYHKIIMM, HauOoOJblllee W HauUMEHblLIEe 3HAYeHUE (PYHKIUU Ha
IIPOMEXKYTKE;

CBOOOJHO OMEpUPOBaTh MOHATHSAMH: CTEMEHHAas (PYHKIHS C HATypalbHBIM U
HeNbIM TOKa3zaTeneM, rpauk CTemeHHONM (QYHKIUU C HATypaJbHBIM M IIEJBIM
nokasarenieM, Tpaduk KOpHS n-oil cTenmeHu Kak (YHKIMM OOpaTHOW CTENEHU C
HAaTypaJIbHbIM IIOKA3aTEJIEM;

ONEpUPOBATh TMOHATHUSAMHU: JUHEHHAs, KBagpaTUyHas U JAPOOHO-JIWHEHHas
(yHKUMHU, BBIIOJHATD 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOEHUE UX IPaUKOB;

CBOOOZIHO ONepUpOBaTh MOHATHSAMH: TIOKa3aTelbHas M Jiorapupmuueckas
(yHKIMM, MX CBOMCTBAa M TIpadUKH, HUCHOIB30BaTh UX TpauUKU [UIsl pELICHUs
YPaBHEHUN;

CBOOOJHO  OMEpUPOBATh MOHATUSAMU: TPUTOHOMETPUYECKAs  OKPYXHOCTD,
onpeaeneHue TPUrOHOMETPUUECKUX (PYHKIMIA YUCIOBOI'O apryMEHTa;

UCIIOJIb30BaTh rpapuKy (GYHKIMM IS UCCIIEOBaHMSI IIPOLIECCOB U 3aBUCUMOCTEM
OpU PELICHUH 337ad U3 APYTrUX y4eOHBIX NPEIMETOB U PEaJbHOM KU3HHU, BBIPAXKaTb
(opMyramMu 3aBUCUMOCTH MEKy BEJIMYMHAMU;

Hayaja MaTreMaTH4ecKOro aHaJjm3a:

CBOOOJHO OINEpUpOBaTh NOHATUSAMHU: apudMeTHUecKass U TIeOMETpUYEecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIlas T€OMETpPUYECKas MpOrpeccus, JUHEHHBIA |
HKCIIOHEHLIMATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTaHTE;

HCIIOJB30BaTh TMPOTPECCUM JUISl PEIICHUS pEealbHbIX 331ad  I[PUKIAJTHOTO
Xapaxkrepa;

cBOOOZIHO OMNEepUpoBaTh MOHITUAMM: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMs
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE TI0CJIEI0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHHUSI MATEMaTHYECKOr0 aHalIh3a KaK aHajin3a OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: HENpPEphIBHbIE (YHKIHMHU, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMITOTH rpaduka QyHKIUY;

CcBOOOMHO oOmepupoBaTh MOHATHEM: (YHKUHMSA, HENpepbIBHAsS Ha OTpE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMH JJI pELICHUS 3a/1aY;

CBOOOJHO OMEepUpPOBaATh MOHATHUAMM: TEpBas U BTOpas MPOU3BOJAHBIE (DYHKIIUH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOIAHBIE CYMMBI, IPOU3BEACHUSA, YACTHOTO U KOMITO3UIIUU JBYX
(YHKIMI, 3HaTh MPOU3BOIHBIC FIEMEHTAPHBIX (PYHKIINA;

UCII0JIb30BaTh TEOMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOIHOM JJI PELICHUS
3a7ad4.

MHoKecTBa M JIOTHKA:



CBOOOJIHO OTNEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPAllMU HAJl MHOKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [Js OIKCAHUs PEabHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTHX yIeOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: OIpeAeSieHue, Teopema, ypaBHEHHE-
CJIEICTBHE, CBOWCTBO MAaTEMAaTHYECKOrO0 OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCUJIBHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xoniry obOydyenuss B 11 kJjacce o0OydYarOmMACS TONYYHT CIICTYIONTHE
MPEAMETHBIC PE3YJIBTATHI TI0 OTACIBHBIM TeMaM padodeil mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 Hayalla MaTeMaTUYECKOTO aHATTU3ay:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH MOHATHUSMH: HATypPaJbHOE W IIEJI0€ YUCJIO, MHOXKECTBA
HATYPAJIBHBIX U LEJIBIX YUCEII, UCIIOJIB30BaTh MPU3HAKHU JETUMOCTH Lenbix yncenn, HO/|
u HOK HatypanbHBIX YnCen Uil pelIeHHs 3a/1a4, TPUMEHSTh anroput™ EBknmnaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKa MO MOJIYJIIO, 3aMMChIBATh HATypaIbHbIC
YUCJIa B Pa3JIMYHBIX MMO3ULIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: KOMILUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckol H
TPUTOHOMETPUUECKON (hOpMe, BBITIOJNHATh apU(PMETUUECKHE OMNepaluyd ¢ HUMU U
U300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATH TMOHSATUSIMHU: HUppaAlMOHATbHbBIE, I[IOKAa3aTelbHbIE U
JorapupMUUECKUE HEPABEHCTBA, HAXOJUTh MX PELICHUS] C MOMOIILI0 PABHOCUIBHBIX
[IEPEXO/IOB;

OCYIIECTBIISITh OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOJHO  OMEpUpPOBATH  MOHSATUEM  TPUTOHOMETPUUYECKOE  HEPaBEHCTRBO,
MPUMEHATh  HEeoOXoaumble  (QOpMyabl  JJis  PEIICHHS]  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CHUCTEMA W COBOKYMHOCTh YpPaBHEHUU U
HEPABEHCTB, PAaBHOCUJIbHBIE CHUCTEMBl WU CHUCTEMBI-CIEACTBUS, HAXOJIWTh PELICHUS
CUCTEMBI U COBOKYMHOCTEW palMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEJIbHBIX U
Jorapu(pMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemaTh parroHalbHbIe, UppallMOHANBHBIC, TOKA3aTEIbHBIC, TOTApU(DMHUIECKUE U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COAECPXKAIME MOIYJIN U ITapaMeTpPBI;

NPUMEHSITh TpaduuecKkue METOAbl IS pPelleHUs YpaBHCHHM U HEPaBEHCTB, a
TaKKe 3aJ1a4d C IapaMeTpaMu;

MOJICIMPOBATh peaJbHbIE CUTYallMH Ha SI3bIKE ajareOpbl, COCTABIAThH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHUCTEMbl MO YCIOBHIO 3aJayd, MCCIENI0BaTh
MOCTPOEHHBIE MOJIEN C WCIOJIB30BAHUEM armapara ajareOpbl, WHTEPHPETUPOBATH
IIOJIy4YE€HHBIN PE3yJIbTAaT.

DOyHKUUMA U TpaduKu:



CTPOUTh TpauKh KOMIO3ULUMU (YHKUMH C TOMOLIBI 3JIEMEHTApHOIrOo
WCCJIETOBAHMS U CBOMCTB KOMIIO3UIIUU ABYX (YHKIIHIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO OIEPUPOBATh MOHATUAMU: TpaUKU TPUTOHOMETPUUECKUX (YHKIIHIL;

MPUMEHSTh (PYHKINU AJI1 MOJCTUPOBAHUS M UCCIEAOBAHUS PEATHbHBIX MPOIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

MCIIOJIb30BaTh MPOU3BOJHYIO JUIS MCCIEAOBAaHUA (PYHKIIMM Ha MOHOTOHHOCTH H
DKCTPEMYMBI;

HaXOAWTh HauOOoJblllee M HAaUMEHbIIEE 3HAYCHUs (PYHKIMU HENpPEpPhIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISI HAXOXKIEHUS HAWIY4YIIEro peleHus B
IOPUKJIAJHBIX, B TOM YHCJIE COLMAJIBHO-3KOHOMUYECKUX, 3aJaydax, Il ONpPEICICHUS
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTo (popMysIoi min rpaduxkoM;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: NEPBOOOpa3Hasi, ONpeAcNEHHbIA MHTErpal,
HaxoJIUTh NEPBOOOPA3HbIE SJIEMEHTAPHBIX (PYHKUMHA UM BBIYUCIATH HMHTErpai Io
dbopmyne Herotona-JleliOnuia;

HaXOAMTH IJIOLIAIN TUIOCKUX GUTYpP U 00BEMBI TEN ¢ TOMOIIbIO UHTETPaa;

UMETh IMPEACTABICHHE O MAaTEMaTHYeCKOM MOJCIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs TUQPepeHInaIbHBIX YPABHEHHI;

pemiaTh MNPUKIATHBIE 3a/Jayd, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO U
(u3nuecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI

MHOX€ECTBO 1EUCTBUTEIIBHBIX YHCEIL.

MHorounensl. PaninonanbHble ypaBHEHUS U 24 |

HepaBeHCTBA. CHCTEMBI IMHEHHBIX

ypaBHEHUH

Oynkiun u rpapuku. CreneHnas QyHKIHS C 12 |

L[eJIbIM TIOKa3aTesIeM

Apudmernuecknii KOpeHb N-0i CTEICHH. 15 |

WppatmonanbHble ypaBHEHUS

IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |

yYpaBHEHUs

Jlorapudmuueckas GyHKIUS. 18 |

Jlorapudmuueckne ypaBHEHUs

Tpuronomerpruyeckue BeIpakeHUs U ” |

YpaBHEHHUS

ITocnenoBaTeIbHOCTH U IIPOrPECCUU 10 1

HenpepriBabie pynkiuu. [IponsBoanas 20 1

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )

3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarueie  Ipakruteckue o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenr
! HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 !
MIPOU3BOHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanbHelie, mokazaTeabHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1ienble yncna 10 1
Cucremsl paluoOHAIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne aTra u@posBbie
w/n Tema ypoxka Beero Kontpoabusbie IIpakTnueckue deSyquHH :)16[()12;0B3Te.111>1-lble
padoThI padoThbI pecypenI
| MHOXeCTBO, Olepaluy HajJ MHOKECTBAaMU U |
HX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO |
ammapara JJis pelIeHHs 3a1a4
Panmonaneueie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHbBIE 1
NEePUOANYECKHE TPOOH
Parmmonansabie unciaa. OOBIKHOBEHHBIC U
5 JECSITUYHBIE TPOOH, MPOLIEHThI, 0ECKOHEUHBIE 1
MePUOIUUECKHE IPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOICHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIA
9 ApudmeTndeckue oneparuu C |
JIEMCTBUTEIbHBIMU YU CIIAMU
10 Mopynb JeHCTBUTEIBLHOTO YHUCIIA U €r0 |
CBOMCTBa
11 [TpuGmxEéHHBIC BEIYMCIICHUS], TPABHUIIA 1




12

OKpYIJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUH

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-palIMOHATILHBIX YPaBHECHUHN U
HEpPABEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera

17
18

19

Pemenne cucrem TMHENHBIX YpPaBHEHUN
Pemenue cucrem JIMHENHBIX YpaBHEHUI
Marpuna cucTeMsl JIMHEWHBIX YPaBHEHUI.
Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

22

[IpuMeHeHne onpenenuTens s PELeHNs
CHUCTEMBI JINHEWHBIX YPaBHEHUI
Peuienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenve mpukiaaHbIX 337124 C ITOMOIIBIO




24

CHCTEMBbI JINHEHHBIX YPaBHEHU

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX ypaBHEHUN"

25

OyHKIMS, CITOCOObI 3a1aHus (PYHKIUH.
B3anmuo o6patnbie pynkiun. Kommosumms
byHKIHMA

26

27

28

I'paduk dpyHkuMU. D1eMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud Qpynkuu. Hynu dyHkimm.
[TpoMexyTKH 3HAK MTOCTOSHCTBA

Ué&rHble 1 HEYETHBIC (PYHKITHH.

[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonsiiee n HanMeHbIIIee 3HAYCHUE
(GYHKIMH Ha IPOMEKYTKE

30

31

Jluneiinas, kBajpaTuuHas U 1poOHO-
JTuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHUEe U ITOCTPOCHUE
rpaduKoB 3TUX QYHKIMN

32

OeMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKIUN

33

34

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom
Hrrotona

CrerneHsn ¢ LETBIM TT0Ka3aTeaeM. bruaom
Hrrotona

35

CrenenHast GyHKIUS C HATypalIbHBIM U
1eJIbIM 1okaszateseM. E€ cBoiicTBa u rpaduk




KoHntponbnas padora: "CreneHHas GyHKIIHSL.

36 E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHON
CTEIICHU U €r0 CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIepKalIiX CTEIEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH,
COJIepKalNX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUU
WppanumonaneHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUNU
Wppaunonanbubie ypaBHeHus.. OCHOBHbIE

44 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN
UppalMOHATILHBIX YPaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATIBLHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU

UppaALMOHATILHBIX YPaBHEHHM




CgoiicTBa u rpaduK KOPHS N-OH CTENEHU KaK

49 GYHKIIUM 00paTHOM CTENEHU C HATypPaTbHBIM
[0Ka3aTeieM
CgoiicTBa u rpaduK KOpPHS N-OH CTENEHU KaK

50 GyHKIMH 00OpaTHOW CTENEHU C HATypaJIbHBIM
noKasaresiem
KoHntpoinbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0M creneHu. MppalmoHaibHbie
ypaBHeHuUs"

50 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CrermneHb ¢ paluOHATBHBIM MTOKA3aTeNeM U e€
CBOMCTBa

54 CrermneHb ¢ palliOHATBHBIM MTOKa3aTeeM U eé
CBOMCTBA

55 [TokazarenpHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKINN OIS
peueHusl ypaBHEHU I

57 Hcnonk3oBanue rpaduka QyHKINUN OIS
pelIeHus] ypaBHEHU I

53 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIICHNUs TOKA3aTeNbHbIX YPABHEHUN

59 [loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
METO/Ibl PEIIEHHUs TOKA3aTEeNbHbIX YPABHEHUN

60 [loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
METO/Ibl PEIICHUSI OKA3aTeIbHbBIX YPaBHEHUN

61 KonTponbhas pabota: "[lokazarenbHas

¢bynkums. [lokazarensHble ypaBHEHUS "




62 Jlorapudm uucna. CoiicTsa jgorapudma 1
63 Jlorapudm umncna. CoiicTBa jJorapudpma 1
64 Jlorapudwm yucna. CBoiicTa orapugma 1
65 JlecsaTHuHBIC U HATypaJIbHBIC JTOTapH (MBI 1
66 €CATUYHBIE U HATYyPaAJILHEIE JIOTaPU(DMBI 1
Y
[IpeoOpasoBanue BEIPAKEHUI, COLEPKALIAX
67 ’ 1
JorapudMbl
68 [IpeobpaszoBanue BeIpaXxeHUN, COECPKAIINX |
J0TapupMbl
IIpeoOpasoBaHue BEIPAXKEHUI, COAEPKALIUX
69 ’ 1
J0TapupMbl
Jlorapudmuueckast pyHKIUs, €€ CBOWCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpaduk
7 Hcnons3oBanue rpaduka GyHKINUN OIS |
peuenust ypaBHEHU N
73 Hcnons3oBanue rpaduka GyHKINUN IS |
pelieHus: ypaBHEHU !
Jlorapudmuueckue ypasaenns. OCHOBHEIE
y
74 METO/Ibl PEIICHHUS JIOTApUPMUIECKUX 1
ypaBHEHUU
Jlorapupmuueckue ypasaennsa. OCHOBHEBIE
y
75 METO/IbI PEIICHHS JIOTApUPMUIECKUX 1
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
76 METOJIbI PEIICHUS JTOTapu(PMUUECKUX 1
ypaBHEHUU
77 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU 1




jgorapu(pMUUECKUX YpaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1
JOrapu(pMHUUECKUX ypaBHEHUH

79 KonTtponpHas padora: "Jlorapudmuaeckas 1
¢ynkuus. Jlorapupmuueckne ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT'€HC M KOTaHI€HC |
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC |
YHCIIOBOTO apryMeHTa

22 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ofpeieieHne TPUrOHOMETPHUECKUX (DYyHKIMH 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 orpeziesieHue TPUTOHOMETPUUECKUX (QYyHKIIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

01 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

9 [TpeobpazoBaHne TPUTOHOMETPUIECKUX 1

BBIPAKCHUI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

93 . 1
BBIPKECHU I

94 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHoOMeTpUUECKUX YpaBHEHUI 1

96 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 1

97 PemieHne TpUroHOMETpUYECKUX YPaBHEHUU 1

98 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1

100 Peienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
KonTtponpnas pabdora: "Tpuronomerpuyeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTel. MeTton 1
MaTeMaTU4eCKOU UHTYKIIUH
MOHOTOHHBIE U OTpaHUYECHHbIE

103 MocJieIoBaTeIbHOCTH. VIcTopus aHanuza 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 1

105 I'eomeTpuueckas mporpeccust 1

106 beckoneuHo yObIBaroliast reoMeTpuyecKas ]
nporpeccus

107 CymMmMma 0eCKOHEUHO yObIBaroIen 1
FEOMETPUUYECKOM IPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT. 1
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT. 1
Yucno e. Popmyia CI0KHBIX TPOLIEHTOB

110 Hcnonp3oBanue mporpeccuu i pereHus 1




PE€AIIBHBIX 3a4a4 ITPUKIAJHOI0 XapaKTepa

KonTtponsnas padora: "[locnenoBareabsHOCTH

111 .
U IPOTPECCUU

112 HenpepriBHbIC QYHKINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (h)yHKIHIA HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

117 Meroa MHTEPBAJIOB Ul PELIEHUS HEPABEHCTB

118 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMH 115 pereHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKIUH 115 peteHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKIIUU

122 OnpeaeHeHHUe, T€OMETPUUYECKUM CMBICIT
IIPOU3BOTHON

123 Onpez[eﬂeHI/IUe, bu3NYECKU CMBICT
IIPOU3BOTHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

125 VYpaBHeHMe KacaTeabHOU K rpaduky
byHKIMHA

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (QYHKIIUN

127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI

128 [IponsBoHas CyMMBI, IPOU3BEACHMUS,




YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITUI

[IpousBoiHass CyMMBI, IPOU3BEACHMUS,

129 y 1
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH
130 [IpousBoiHas cyMMbI, MPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIINH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HroroBast KoHTpoOIbHAs paboTa 1 1
135 Wrorosas koHTpoJsibHasA paboTa 1 1
136 HOBTOPeHI/Ie, 000011eHNe, CUCTeMAaTU3aIIs |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMHA HA MOHOTOHHOCTD U AKCTPEMYMBI

IIpumeHneHne Mpon3BOJHON K HCCIIEI0BAHUIO
(GyHKIHMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOH3BOI[HOI>i K UCCIICAOBAHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI
IIpumeHneHne MponU3BOIHON K UCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenne HauboIbI11ero 1 HaUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINK Ha
OTpE3Ke

10

Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKIINU Ha
OTpe3Ke

Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO
3HA4YeHHUs1 HeTPephIBHOM (pyHKIMM Ha
OTpe3Ke

Haxoxnenne HanOobIIEro 1 HAUMEHBIIETO

3HA4YEHHUs HeTPEPhIBHOHN (PyHKIMH Ha
OTpe3Ke




11

12

13

Haxoxxnenue HauOoJIbIIero 1 HAUMEHbIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIMH Ha
OTpe3Ke

Haxoxaenne Hau6o1b111ero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIINU HA
OTpe3Ke

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHUS
HaWJTy4IIero PerieHus B TPUKIAIHBIX
3amadyax

14

[IpumeneHnne npou3BOTHOM ISl HAXOXKACHUS
HAWJIy4YLIEro peleHUs B MPUKIAIHBIX
3a1auax

15

[IpuMeHeHne MpoON3BOIHOM IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
porecca, 3aJaHHOro (HOpMYJION WiIn
rpaduxom

16

17

[Ipumenenne nponu3BOIHOM IS
ONpEAEIICHUSI CKOPOCTH B YCKOPEHUS
npoiiecca, 3aaHHOT0 (GOPMYJIION UITH
rpaduxom

Komnozunus GpyHkuumit

18

Komnozunus ¢pyHxuit

19

20

Komnozunus GyHkuumit

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM TUIOCKOCTH

21

22

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

KonrponsHas padora: "UccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

23

[TepBooOpasHasi, OCHOBHOE CBOMCTBO




epBOOOPaA3HBIX

[TepBooOpasHbIie 3NIeMEHTAPHBIX (QYHKITUH.

24
[IpaBuia HaXx0XkI€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIie 3NeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaXOXKIEHHUS IEPBOOOPAZHBIX

26 Hurterpan. ['eomeTpudyeckuii CMbICIT
MHTErpana

7 Brrauciienue onpeaenéHHOro HHTETpaja 1o
dbopmyne Hetotona-Jleitouuia

)3 Brrauciienue onpeaenéHHOro HHTETpaja 1o
dbopmyiie Hetotona-Jlelioamma

29 [IpumeHeHne nHTErpana Ui HaXOXKACHUS
Ioaiel MIOCKUX GUryp

30 [TpumeHeHne UHTETpaIa A1l HAXOXKIACHUS
00BbEMOB reOMETPUYECKHX Tel

31 [Ipumeps! pemieHnit AMppepeHunanbHbIX
YpaBHEHUU

1 [Tpumeps! pemenunit fuddepeHnraIbHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIMPOBAHUE PEaTbHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU epeHnanbHbIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
nHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKH

36 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpaduKH

37 Tpuronomerpuueckue GyHKINU, UX




CBOICTBa U rpaduKu

Tpuronomerpuieckue GyHKINHU, UX

38 . 1
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX |
CBOWCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € MOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

41 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUICCKIX

42 YPaBHEHHUH € IOMOILBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

43 YpaBHEHUI C TTIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETPUYECKNX HEPABEHCTB 1

46 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
KonTponsnas pabora: "I'padpuxu

48 TPUTOHOMETPUYECKHUX QYHKIHI. 1
TpuronomeTpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3ATEIbHBIX |
HEPABEHCTB

50 OCHOBHBIE METOBI PELIEHUS TTOKa3aTEeIbHbBIX |
HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS TTOKA3aTEIbHBIX 1




HCpPaBCHCTB

OcHoBHBIC MCTOJbI pCHICHUS IMOKAa3aTCIbHBIX

52
HEPaBEHCTB
53 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
norapuMUIECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
HppallMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
HPpaIMOHAIILHBIX HEPABCHCTB
60 OcHOBHBIE METOBI PELICHUS
HppallMOHAIILHBIX HEPABEHCTB
61 I'padmyueckue MeTOABI pelICHUS
UppalMOHATBHBIX YpaBHEHUI
62 I'padmyueckue MeTOBI pelIeHUS
HPPAIMOHATILHBIX YpaBHEHUI
63 I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX YPaBHEHHM
64 I'padmyeckue MeTOABI pemIeHUS
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeTOABI peHIeHUS

Jorapu(MUUECKUX ypaBHEHUI




66

67

I'paduueckue METOIbI pEeIICHUS
norapu)MIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

68

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U Jorapu(pMUIECKUX
ypaBHEHUI

69

70

71

I'padmyueckue MeToabI peHicHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUIECKUx
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus

ITOKa3aTCIIbHBIX U J'IOl"apI/I(bMI/I‘{eCKI/IX
HEPABCHCTB

72

KonTponbhas padora: "UppatnnonanbHele,
MOKa3aTeIbHbIE U JIOTapupMHUUEcKHe
HepaBeHCTBA"

73

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

74

75

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYECKas (POpMBI 3arucu
KOMIIJIEKCHOTO YU CIIa

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU

76

Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

N300paxeHne KOMITJIEKCHBIX YHCET Ha




KOOp,I[PIH&THOfI IIIIOCKOCTH

N300pakeHNe KOMIUIEKCHBIX YHCEI Ha

8 KOOPJIUHATHOMN TUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i cTenesu us
KOMILJIEKCHOT'O YHUCIIa

20 ®opmyiia Myaspa. Kopuu n-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YUCEI IS

81 peieHus GU3NIEeCKUX U TeOMETPHUIECKHIX
3aa4y

2 KonTponbhas padora: "KomiuiekcHbie
yucna"

83 Harypanbnble u nensie yucna

84 HarypanbHsle u niensie yucna

25 [IpuMeHeHNne MPU3HAKOB AETUMOCTH LENbIX
qucen

26 [IpuMeHeHNne MPU3HAKOB AETUMOCTH LENbIX
qucen

%7 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

28 [IpumMeHeHNne MPU3HAKOB AEITUMOCTH LENbIX
gucen: HOJl m HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH LIENIBIX
YKCEeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETMMOCTH LIENIBIX

91 YyyCeN: aAropuT™ EBKmaa u1s pereHns

3a/1a4 B LEIBIX YACIAX




9 Kontposbhas padota: "Teopus menbix

gyucen"
CucreMa 1 COBOKYITHOCTb YPAaBHEHU.

93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMEI-
CJIECTBUSI

Cucrema v COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHIBHBIE CUCTEMEBI U CUCTEMEI-
CJIECTBUSI

95 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
96 COBOKYITHOCTEH UppalMOHAIbHBIX
YpaBHEHUI

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

97
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

98 OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH MOKAa3aTEIbHbIX YPABHEHUI

OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIeCKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 u3

101 pa3nuYHbIX 001acTel HAYKH U peanbHOM
KU3HU, UHTEPIIPETALUs OJyUYEHHBIX
pe3yJIbTaToOB

102 [IpumeHeHne cUCTEM K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13




pa3IMYHbIX 00JacTel HAyKH U peallbHOM
KU3HHU, UHTEPIIPETAIUS TOJTyUSHHBIX
pe3yJIbTaToB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, UHTEPIPETALUs IOJyUYEHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 palMOHANIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(PpMUUECKUx
ypaBHeHUH"

105 PaunonaneHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PannonanbHble HEpaBeHCTBaA ¢ HapaMeTpamMu

107 PanmonaneHble cuCTEMBI C MTapaMeTpaMu

108 WppatmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA
C MmapameTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuronomeTpruyeckue ypaBHEHHS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C
rnapameTpamu

116 TpUTrOHOMETPUYECKHE CUCTEMBI C




117

rnapameTpamu

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYalUi C IOMOILBIO CUCTEM YPaBHEHHI ¢
napameTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOIICHGﬁ PCATIBbHBIX
CUTYallMi C OMOILBIO CUCTEM YPaBHEHHI C
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTarta
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTb  MOHATUSIMU:  PALIMOHAIBHOE M JIEUCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAs U JECATHYHAs APOOb, MPOLIEHTHI
12 BremonsaTh apudmMeTniyeckue onepaniy ¢ paluoOHATBHBIMHA U JICHCTBUTEIbHBIMH
' YHUCIIAMA
13 Boimonuate npuOIMKEHHBIE BBIUMCICHUS, HWCIONB3YysS MpaBuia OKPYTJICHHUS,
' JIeNIaTh TPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMHU: CTETICHb C LENBIM IOKa3aTeseM, CTaHaapTHas Gopma
L4 3amucH JIEHCTBUTENLHOTO 4YKCiia, KOPEHb HATYpallbHON CTENEHU; MCIIOJIb30BaTh
' noaxonsnyro  (GopMy 3amucH  JEHCTBUTENBHBIX 4YHMCENd JUIsl  pelIeHUus
MPAKTUYECKHX 3a7a4 U MPEACTaBICHUS JaHHbBIX
OnepupoBaTh MOHATHSMH: CHHYC, KOCMHYC W TaHI€HC IPOU3BOJBHOIO YIJa;
1.5 HCIIOJIH30BaTh 3aMmch MIPOU3BOJIHLHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTb NOHATHAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalroHaIbHOe YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
59 Boimonuate npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXEHUM U  pelarh
' TPUTOHOMETPUUYECKHUE YPAaBHEHUS
BoimonHATe npeoOpa3oBaHUs LIETBIX, palMOHAIBHBIX W  HMpPpalMOHAIbHBIX
2.3 BBIDAKEHMM W pellaTb OCHOBHBIE THUINBI LEIBIX, pPAaUUOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [IpuMeHsTH ypaBHEHHsS] U HEPABEHCTBA JJISl PEIICHUS MAaTEeMAaTUYECKUX 3ajad U
' 3aJa4 U3 Pa3UYHbIX 00JIacTel HAYKU U peallbHOU )KU3HU
MonenupoBaTh peajibHble CUTYalluU Ha SI3bIKE anreOpbl, COCTABISATh BhIPAXKECHMUS,
2.5 YpaBHEHHUs, HEPABEHCTBA II0 YCIOBHIO 3aJaud, MCCIEN0BaTh IOCTPOCHHBIE
MOJIENIU C UCIOJIB30BAaHKEM alllapara ajareopsl
3 @OyHKIMH U TpaduKu
OnepupoBaTh MNOHATUAMHU: (QYHKIMSA, CHOCOOBI 3ajaHust (QYHKUMH, 00JacTb
3.1 OTIpeNieNIeHUs U MHOXECTBO 3HaueHUH (yHKuMH, Tpaduk (QyHKIHH, B3aUMHO
obOpaTtHbie GyHKIIUH
3.2 OmnepupoBaTh NOHATHAMU: YETHOCTH M HEUETHOCTh (DYHKIMM, HYJIU (DYHKIUH,




IMPOMCIKYTKHU 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUs] ypaBHEHUI
34 Ctpouth W 4MTaTh TpaduKKd JMHEWHOW QYHKIIMU, KBaIpaTHYHOW (YHKIIHUH,
' CTeNeHHON (YHKIUH C LENbIM MoKa3aTelieM
Hcnonp3oBatk rpaduku GyHKIUH AT HCCIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH
3.5 Opyd pelIeHUH 337ad U3 JPYrHX Yy4eOHBIX MPEIMETOB W peajbHON IKHU3HH,
BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/Y BEITUYMHAMU
4 Hayana marematnueckoro aHanunsa
41 OnepupoBaThb  MOHATHSMH:  [OCIIEJOBATEIbHOCTh,  apudMeTHyeckas U
' F€OMETPUYECKAs IPOIPECCUU
49 OnepupoBaTb  HOHATHSMH:  OECKOHEYHO  yOBIBAalOIIas  reoMeTpuyecKas
' nporpeccusi, CcyMMa O€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh NOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMU
44 Hcnonp3oBaTth cBOWCTBAa MOCIEAOBATENbHOCTEN W HPOrpeccUil A pelieHus
' peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIEpALlUU HAJl MHOKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Ui ONKUCAHUS peasIbHbIX
' IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTHX YYEOHBIX MTPEIMETOB
5.3 OnepupoBarh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOTrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucna v BIYMCIECHUS
OnepupoBaTh NOHATUSAMU: HATypajbHOE, LIEJ0€ YHUCIIO; UCIOIb30BaTh MPU3HAKU
1.1 JEIMMOCTH LIEJBIX YHUCEJ, Pa30KEHUE YHCIa HA IPOCTbIE MHOXHUTEIW IS
peleHus 3a1ad
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKA3aTeIeM
13 OnepupoBaTb MOHATUSAMH: JIOTapudM 4YHUCIA, JECATUYHBIE W HATypalbHbIE
' JorapumMel
2 YpaBHEHHS 1 HEPABEHCTBA
[IpuMeHsITh CBOMCTBA CTENEHHU AJi1 IMpeoOpa3oBaHUs BbIPAXKEHHH, OMepupoBaTh
2.1 MOHATUSIMU: MTOKA3aTeIbHOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB
BomonHATe  mpeoOpa3zoBaHMA — BBIPAKEHMH, — COJEpXKalluX  JIorapudMsr,
2.2 OTIEepUPOBATH MOHIATUSAMU: JOrapUPMHUECKOE YPaBHEHUE U HEPABEHCTBO; pPellaTh
OCHOBHBIE THUIIbI IOTapU(PMHUUECKUX YpaBHEHUI U HEPABEHCTB
2.3 HaxoauTs pemienust npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB




OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pEIIEHUE;

24 UCIIOJIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUHN AJIS pEIIEHUs IPAKTHUECKUX 3aau
55 Haxomuths pemeHuss IpOCTEHIINX CHUCTEM M COBOKYIIHOCTEH pPalMOHAJIbHBIX
' ypaBHEHUH U HEPABEHCTB
MozenupoBaTh peanbHble CUTYyallud Ha A3bIKE aJIreOphl, COCTABIATH BhIPAKEHUS,
2.6 YpaBHEHMsI, HEpPaBEHCTBA M CHCTEMbl [0 YCIOBHMIO 3aJaud, HCCIIEA0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arIapara anreopbl
3 DOyHKINUH U TpaPuKH
OnepupoBaTb  NOHATHSIMMU: nepuonuueckas  QyHKOUS,  MPOMEXKYTKH
31 MOHOTOHHOCTH ()YHKIIMHM, TOYKH OJKCTpeMyMa (yHKUMH, HauOoiblIee W
' HaMMEHbIIEe 3HAUYCHUS (YHKUMU Ha TPOMEXKYTKE; HCIONb30BaTh WX JUIA
ucclie1oBaHus (QyHKIMH, 33JaHHOU IpaduKoM
OnepupoBaTb MOHATUSAMH: TIpadUKU TOKa3aTeNbHOM, Jorapugmuyeckon Hu
3.2 TPUTOHOMETPHUYECKUX (PYHKIHUH; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELLIEHUS] YPaBHEHUM U HEPABEHCTB
13 N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTU TpaMKH JUHEHHBIX YpaBHEHUH U
' UCIOJIb30BATh MX JJISl PEILIEHUs] CUCTEMbI IMHEWHBIX YPaBHEHU I
34 Hcnonp3oBate rpaduku GyHKIUH 7S HCCIETOBAHUS IPOIIECCOB U 3aBUCUMOCTEH
' U3 APYTUX Y4eOHBIX TUCIMILINH
4 Havana maTemaTnueckoro anaumsa
OnepupoBaTb MOHATUAMHU: HeNpepbiBHAs (QyHKUUSA, NPOU3BOAHAA (DYHKIMH;
4.1 UCMOJIb30BaTh TE€OMETPUYECKMH M (U3NYECKMH CMBICI TPOU3BOJHOM  JUIS
peleHus 3a1ad
49 HaxomuTe npou3BOAHBIE 3JIEMEHTApHBIX (QYHKIMM, BBIYMCIATH MPOU3BOJHBIE
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHIA
43 Hcnonp30BaTh MpOM3BOAHYIO Ul UCCIENOBaHUS (PYHKUHMH HAa MOHOTOHHOCTH M
' AKCTPEMYMBI, IPUMEHSITh PE3yJIbTAaThl UCCIIEIOBAaHUS K IOCTPOEHUIO IpapuKoOB
44 Hcnonp30BaTh IMPOU3BOIHYK [UIsl HAaXOXKJIEHUS HAWIyYIIEro pelIeHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb  MOHATUSIMU:  TE€pBOOOpa3Has U HHTErpaig;  IOHUMATh
' reoOMeTpUUYECKUN U GU3NYECKUI CMBICIT HHTErpaia
46 Haxoautbs nepBooOpa3Hble 3JIE€MEHTAPHBIX (YHKIUI, BBIYUCISATH MHTETpajl IO
' dopmye Herotona — JleiiOuuia
47 Pemate mnpukiagHsle 3agadd, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKOTO M

(I)I/I3I/I‘{CCKOFO XapakTepa, CpeACTBAMU MAaTEMATUYICCKOT'O aHAJIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BIYUCICHUS
Panmonanbhele yncna. OOBIKHOBEHHbIE M JECSTUYHBIC APOOM, IMPOLEHTHI, OECKOHEYHBIE
11 nepuoaudeckue Jpobu. Apudmernyeckue Olepalud ¢ PpalUOHAIbHBIMM YHCIIAMU,
' peoOpa3oBaHusl YMCIOBBIX BblpakeHui. [Ipumenenue apoGeil ¥ MPOLEHTOB Ul pelieHUs
IIPUKJIAJHBIX 3a]a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUHI U peaJIbHOM JKU3HU
JlelicTBuTenbHbIE 4Mciaa. PaluoHanbHble M HMppalMOHANbHblE uucia. ApudmeTnyeckue
1.2 omepauuu ¢ JACHCTBUTENbHBIMM uyuciaaMu. [lpuOimkEHHbIE BBIYMCIEHUS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenenn ¢ uenbiM mokasareneM. CranmaptHas ¢opma 3amucu JIeUCTBUTEIBHOTO YHCIIA.
1.3 Hcnonp3oBanue mnoaxoxasiied QopMbl 3alucy  JEHCTBUTENBHBIX YHMCENT JUIsl pEIleHUus
IIPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JAHHbIX
14 Apudmernueckuii KOpeHb HaTypAIbHOU cTereHu. J(eHCTBHs ¢ apuPMETHIECKIMU KOPHSIMH
' HATYPaJIbHON CTENEHU
15 CuHyC, KOCMHYC U TAaHI€HC YHWCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
' YKCIIOBOTO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUS
’ [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHbBIE TPUTOHOMETPUUYECKUE
' bopmybI
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAIOB
2.4 Pemenue HeNbIX U JpOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6 = Pemenue TpUroHOMETPUYECKUX YPaBHEHUN
57 [IpumeneHue ypaBHEHMIl W HEPAaBEHCTB K PEIICHHUIO MaTeMaTHMYECKUX 3a/lad W 3a7ad W3
' pa3IMyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HU
3 OyHKIUH U TpapUKH
3.1 OyHk1Ms, criocods! 3aganus pyHkiun. ['paduk pynkunu. Bzaumuo oOpaTtHble GyHKIIMI
39 OO6nacte ompeseneHuss U MHOXeCTBO 3HaueHU ¢QyHkumu. Hymu ¢ynxmun. [IpomexyTku
' 3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHass (QyHKIMS C HaTypajJbHbIM M IeNbIM ToKa3zaTeneM. EE cBoiictBa u rpaduk.
' CBoiicTBa u rpaduk KOpHS n-0i CTeneHn
34 Tpuronomerpuueckas  OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPHUYECKUX  (DyHKIMIA
' YHCIIOBOrO apryMEHTa
4 Hauana maremaTn4eckoro aHanusa




IlocnegoBarenbHOCTH, crocoOBl  3amaHHs  IIOCIIENOBATEILHOCTEM. MOoOHOTOHHBIE

4.1 MOCJIeI0BaTEIbHOCTH
Apudmernueckass M TeoMeTpUyeckas  Iporpeccud.  beckoHeyHO — yObIBaromas
4p | TEOMETpHYECKas  NpPOrpeccHs. Cymma OecKOHEYHO YyOBIBAarOIIEH TI'€OMETPHYECKOM
' nporpeccuu. @opMyiia CIOKHBIX IPOLEHTOB. Vcronb3oBaHUE NPOrpecCUU JJsl pelICHUs
pealIbHBIX 33J1a4 IPUKJIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammel Ditniepa — Benna. I[lpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOT'0 anmapara JJis OMCAHUS PEAJIbHBIX MIPOLIECCOB U SIBIICHUM, ITPU
pEIIeHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Hatypanbnblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3areneM. CBOWCTBA CTETICHU
1.3 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, coep Kalux Jorapudmol
2.2 [TpeoOpa3zoBaHre BbIpaKEHHM, COEPIKALIUX CTENCHH C PAllMOHATBHBIM MOKa3aTelleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
’6 Cucrtembl JIMHEWHBIX ypaBHEHMIl. PenieHue NpUKIagHBIX 337ad C HOMOUIBIO CHUCTEMBI
' JIMHEVHBIX YPaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHX 3a7ad U
' 3a/1a4 U3 pa3InIHbIX 00JIACTe HAYKU U peaTbHOU KU3HU
3 OyHKIWH U TpaduKh
Oyuknus.  Ilepuonnueckue  ¢yHkuuu. IIpoMexXyTkM  MOHOTOHHOCTH — (DYHKIIMH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIIMHA. Hanbomnpiiee 1 HanMeHbIee 3HadyeHne QyHKIMU Ha
IPOMEXKYTKE
32 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpauKu
3.3 [TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
34 Ucnonb3oBanue rpadhukoB GyHKINN I peICHUs] YpaBHEHUH 1 THHEHHBIX CUCTEM
Hcnonp3zoBanne rpadukoB (GyHKIMA JUIsT MCCIEIOBAHUS IPOILIECCOB M 3aBHUCHUMOCTEH,
3.5 KOTOpbIE€ BO3HUKAIOT MPU PEUICHHWHU 337ay M3 JPYTHX YYEOHBIX MPEIMETOB U pPeaIbHOM
KU3HU




Hauana maTemaTtuueckoro anaiamsa

4.1 HenpepsiBabIe hyHKIIMU. MeTO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

4.2 [TpounsBoanas pynkuuu. ['eomerpruecknii 1 GU3NIECKUN CMBICIT IPOU3BOTHON

43 [IpousBoaHbie 31MeMeHTapHBIX (yHKIMNA. POPMyNbl HAXOXKIACHUS MPOU3BOJHON CYMMBI,
’ MPOM3BEICHUS U YaCTHOTO (DyHKIIUI

44 [TpyuMeHeHre MPOU3BOAHOM K MCCIENOBAHHUIO (PYHKIIUKA HA MOHOTOHHOCTb U 3KCTPEMY MBI.
' Haxoxnenve HanbobIIero 1 HaMMEHbIEro 3Ha4eHus! PyHKIUU Ha OTpe3Ke

45 [IpuMenenne mnPOU3BOAHOM JUISI HAXOXKJEHUS HAWIYUIIErO pEUICHUs B MNPUKIAJHBIX
’ 3aja4ax, JUIsl OMpeielIeHHs] CKOPOCTHU Mpolecca, 3aJaHHOro (popMysoi niu rpaguxom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

47 WHTterpan, ero reoMeTpuyecKuid W (U3HYECKUN CMBICI. BbBIYHMCIeHHe HHTETrpana IIo

dopmyne Hetotona — JleiiOnuna




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Brnanenne Meronamu J0Ka3aTeiabCTB, QJIFOPUTMAMH pEIIEHUsS 3a/1ad; yYMEHHE
(bopMyIHpOBATH U ONEPUPOBATH MOHATHIMHU: ONpPEACICHHUE, aKCHOMa, TeOpeMa,
CIIe/ICTBHE, CBOWCTBO, IpU3HAK, JI0Ka3aTebCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TPUMEHATH UX; YyMEHHE (OPMYIHpPOBAaTH OOpaTHOE U
IPOTUBOIOJIOXKHOE YTBEPXKJICHHE, HPUBOAUTH HPUMEPbl U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJl MAaTeMaTH4YE€CKOM WHIYKIMH; IPOBOJUTH J10KA3aTEIbHbIE
paccyXKIeHMs INpH pELIeHUH 3ajiay, OLEHUBATh JIOTUYECKYI IPaBUIBHOCTD
paccyX/eHU; YMEHHUE ONEPUPOBATh MOHATHSAMHU: MHOXECTBO, ITOJAMHOXKECTBO,
Olepallud  HaJ]  MHOXECTBAMH; YMEHHE  HUCIOJb30BAaTh  TEOPETHKO-
MHO>KECTBEHHBIN armapar Jisi OMCaHUs peajbHbIX MPOLIECCOB U SBJIECHUHN U NPU
pelieHnH 3agad, B TOM 4YHCIE M3 JPYI'HX Y4eOHBIX IpPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATHSAMM: Tpad, CBA3HBIA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OMMCHIBATH I'padbl Pa3IMUYHBIMHU CIIOCOOAMU;

HCIO0JIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHne ornepupoBaTh MOHATHSAME: HaTYypabHOE YHCIIO, IIE€JI0€ YHCIIO, CTEIICHD C
LIeJIBIM TTOKa3aTesieM, KOpeHb HAaTYpaJbHON CTENEeHU, CTENEHb C pallMOHAIbHBIM
MOKa3aTeneM, CTENeHb C ACHCTBUTENBHBIM IIOKa3aTelneM, Jjorapudm dmcina,
CHHYC, KOCHHYC M TaHI€HC IPOM3BOJILHOTO YHCJIa, OCTATOK IO MOAYIIO,
panMoHaIbHOE YHCIIO, HMPPAMOHANIBHOE YHCIO, MHOXECTBA HATypallbHBIX,
LENbIX, palMOHAIbHBIX, JCUCTBUTEIBHBIX YMCEN; YMEHHE HCIOIb30BaTh
MPU3HAKK JIEJTUMOCTH, HAMMEHBITUN OOIIMI JCNUTeNh W HauMEHbIee o0IIee
KpaTHOe, anropuT™ EBKiIKJa Mpu pelieHrnu 3agad; 3HAKOMCTBO C pa3IMYHBIMU
MO3MIIUOHHBIMU CUCTEMAMH CUHHCJIICHUA; YMCHUC BBIIIOJIHATH BBIYHUCIICHHUC
3HaYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jiorapupmami,
peoOpa3oBaHus APOOHO-pAllMOHANIBHBIX BBIPAKEHUN; yYMEHHE OIEpUpPOBATh
IIOHATHSIMU: II0CJIEOBATENILHOCTD, apudmernyeckas nporpeccus,
reoMeTpHuecKasl Iporpeccus, OeCKOHeuHO YOBIBalolasi TreoMeTpuYecKas
IPOTPEcCHs; yMEHHE 33JaBaTh MOCIEJOBATEIBHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYpPPEHTHBIX (OPMYJI; yMEHHE OIEepPUPOBATH MOHATUSAMH: KOMIUJIEKCHOE

qHuCJIo, COHp?DKéHHBI@ KOMIIJICKCHBIC 4YHrCJia, MOAYJIb U apTYMCHT KOMIIJICKCHOT'O




4yucia, dopMa  3amuMCcH  KOMIUIGKCHBIX  YHCET (reomeTrpuueckas,
TPUTOHOMETPHYECKAs u anrebpanyeckasi); YMETb MIPOU3BOIUTD
apudmeTnyeckue ACUCTBHUS ¢ KOMIUICKCHBIMH YHCIIAMU;, MPUBOJUTH MPUMEPHI
MCIOJIb30BaHUs KOMITJIEKCHBIX YHCEJI; ONIEpUPOBAThH MOHATHUSAMU: MaTpula 2x2 u

3%3, onpeaenuTesb MaTPULIbl, FEOMETPUYECKUN CMBICI ONPEAETUTENS

YMeHue  onepupoBaTb  INOHATUSAMHU:  palMOHAIbHBIC, HPPALMOHAJIBHEIE,
[OKa3aTejabHble,  CTENEHHble,  JorapuMuyeckue, TPUTOHOMETPUYECKHE
YPABHEHUS U HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE OIEpUPOBATh IMOHATHUIMMU:
TOKIECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3IM4YHBIX NPUEMOB; pelIaTh YpPAaBHEHMS, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUSA, HEPABEHCTBA, UX CUCTEMBI JJIs PELLICHHUS
MaTEeMaTHUYECKUX 3a/ad U 3a/ad U3 pa3jIu4HbIX O0JIacTell HAayKu U peaslbHOM

KHU3HU

YMeHue  onepupoBaTh  HNOHATHAMM:  (QyHKUUs, 4YETHOCTh  (PyHKIMH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIINH,
KCTpeMyM (yHKIMM, HauOousiblllee M HaUMEHblIee 3HAYCHUs (QYHKIUM Ha
MIPOMEXYTKe, HenpepbIBHAsA (QYHKIMS, aCUMOTOTHI Tpaduka GyHKIUH, IepBas U
BTOpasi MpOM3BOAHASA (DYHKIUH, TEOMETpPUYECKHH U (u3nYecKuil cMbICT
MPOU3BOHOM, TMEpBOOOpa3Hasi, ONpeNeNEHHBIM HWHTETpall; YMEHHUE HaXOJHTh
acUMIITOTHl Tpaduka (QYyHKIMHM; yMEHHE BBIUUCIATH IMPOU3BOAHBIE CYMMBI,
IMPOU3BCACHUS, YaCTHOTO W KOMIIO3UIUU (bYHKHHﬁ, HaxOJUTb YpPaBHCHHC
KacaTenbHOW K Trpaduky (QyHKOMM; YyMEHME HaXOAWTh IPOU3BOJHBIE
OJICMCHTApPHBIX (bYHKHHﬁ, YMCHUEC HCIIOJIb30BAaTh IMPONU3BOAHYIO JJIsA
uccleloBaHus (QyHKUUIH, HaXOAUTh HAWOOJIBIIME W HAMMEHBbIIME 3Ha4YeHUs
¢byHKIUH; CTpOUTh TIpadUKM MHOTOWIEHOB C MHCIIOJNB30BAaHMEM armapara
MaTEMaTUYECKOr0 aHaln3a; MPUMEHATh IPOU3BOJHYI JJ HAXOXKICHUS
HaWJIydIIero pClICeHrA B MPHUKIAAHBIX, B TOM YHCJIC COIMUAIIBHO-OKOHOMHWYCCKUX
U (U3MYECKUX 3a/lauyax; HAaXOAMTh IUIOMAAM U O0BEMBI (DUTYpP C MOMOIIBIO
HHTCrpaia, MNpUBOJAUTE HOPUMEPLBI MATCMATHYCCKOI'O0  MOACIIMPOBAHUA C

MOMOIIbIO AU depeHnanbHbIX YpaBHEHUH

YMmenue omnepupoBaTh MNOHATUSAMHU: Tpaduk QyHKuMM, oOpaTHas GyHKUUSA,
KoMrno3uuusi  (QyHKuuH, JuHeiiHas ¢yHKUMSA, KBaapaTuyHas  (QYHKIMS,
panroHanbHast GYHKIHS, CTeTeHHas (QyHKIHSI, TPUTOHOMETPUIECKHe (YHKIINH,
oOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIIMHU, ITOKa3aTeIbHas U JorapupmMuuecKas

GyHKIUM; yMEHHE CTpPOUTh TpaduKu HW3YYEHHBIX (YHKIMHA, BBIIOIHATH




npeoOpa3oBanusi TpapukoB (YHKIHHA, HCIOJIB30BaTh rpaduKd A U3YUYCHHUS
IPOLIECCOB M 3aBHUCHMOCTEH, IpH pEIICHHH 3a1ad M3 JPYyTrUX Y4eOHBIX
MPEIMETOB U 3aJ]ad U3 peallbHOW JKU3HU; BhIpaXaTh (HOpMyJaMH 3aBUCHMOCTHU
MEXIy BEJIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA W Trpaduku (QYyHKIMH Ui
peleHusl ypaBHEHUI, HEPaBEHCTB M 33/a4 C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOH IJIOCKOCTH MHOXKECTBA PEUICHUI YpaBHEHHH, HEPABEHCTB M MX

CUCTEM

YMeHue pemarb TEKCTOBBIE 33J]a4l Pa3HBIX TUIIOB (B TOM YHMCIIE HA MPOLEHTHI,
JOJIM M 4YacTH, Ha JBH)KEHHUE, paboTy, CTOMMOCTb TOBapoOB U YCIYI, HaJOTH,
3aJaud U3 00JacTW yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHECHMs, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBUIO
3aJa4u, UCCIEN0BaTh IOJIy4EHHOE PELICHHE M OLEHMBATH IPABIONOA0OHOCTH
pe3yapTaTOB; YMEHUE MOJECIUPOBATb pEAINbHbIE CUTyallUM Ha  sA3bIKE
MAaTE€MAaTHUKH; COCTABISATH BBIPAKECHUs, YPABHECHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/1ayd, MCCIIEJ0BAaTh IIOCTPOCHHBIE MOJEIHU C HUCIOJIb30BAaHUEM

ammapara anreOpbl, HHTEpIPETHPOBATh MOIYYSHHBIH PEe3yIbTaT

YMeHne omnepupoBaTh IMOHSATHIAMH: cpenHee apuMETHYecKoe, MeauaHa,
HauOoJiplllee M HauMMEHblee 3HAueHMs, pa3Max, AUCIepcus, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOrO Halopa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATDH
uHpOpMalMIO, MPEICTABICHHYI0 B TaliMuax, Ha Juarpammax, rpadukax,
OTPaXKAIOIyl0 CBOWCTBA pealbHbIX IPOLECCOB W SBJICHMH; MPENCTaBIATH
uHpOpMAIMIO C TOMOLIbIO TaOJIMIl M JAWAarpamMM; HCCieloBaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHUCJI€ C MPUMEHEHUEM IpadUyecKuX METOJOB U IJIEKTPOHHBIX
CpeAcTB; TpadUyecKd HCClIeA0BaTh COBMECTHBIE HAOIIOACHUS C TOMOLIbIO

JUarpaMM pacCEeMBAaHMS U JIMHEWHOW perpeccun

YMeHue onepupoBaTh MOHSTUSIMM: CIy4dallHBIA ONBIT M ClIy4yailHOoe coObITHE,
BEPOSTHOCTh CIYyYallHOTO COOBITHS; YMEHHME BBIUHCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM TIpaUUECKUX METOOB; MPUMEHATh (DOPMYJbl CIOXKEHUS U
YMHOXXEHHUSI  BEpOSTHOCTEH, (OpMyNny TOJHOM BEpOSATHOCTH, (opMyiy
bepnymiu, xomOuHaTopHBIE (akThl U (GOPMYJIbI; OLIEHHUBATH BEPOSTHOCTU
peanbHBIX COOBITHH; yMEHHE ONepUpOBaTh MOHATUSAMU: CllydyailHas BeIHMYUHA,
pacmpesieieHue BEpOSTHOCTEM, MaTeMaTH4ecKoe O)KHMJaHue, AUCIEepPCHs U
CTaH/IapTHOE OTKJIOHEHHUE CIy4YailHOW BEJWYUHBI, (PYHKIHMU pacrpeneieHus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO M HOPMAJIBHOIO DPACIpPENEICHUI;
yMEHHE HCHOJIb30BaTh CBOICTBA HM3YYEHHBIX paCHpeNesIeHud ISl peleHus
3aJa4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJIbl BBIOOPOYHBIX

UCCIIEIOBaHMM; yMEHHE NPHUBOIUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJNBIINX




qucel B TNPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpPHpPOBAThH
HOHATHAMH: COUCTaHUE, TIEPECTAHOBKA, YHCIIO COUYCTAHUI, YHCIIO TEPECTaHOBOK;
6unom HproTOHa; yMeHHE NMPUMEHATh KOMOWHATOPHBIE (DAKTHI U PACCYXKACHUS
IUISL PEIICHHs 3a/1a4; OLIEHHBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; COCTABIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYECHHBIN PE3YIIbTAT
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YMeHune onepupoBarh MOHATUSIMHU: TOUYKA, MPSMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJINYMHA YTJa, INIOCKUI YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHBIM
yIoJ, CKpEIIMBAIONIMECS TMpsAMble, MapauIeIbHOCTh U TEPIEeHIUKYISIPHOCTD
NpSAMBIX M IUIOCKOCTEH, Yrod MEXAy HpsMBIMH, YroJI MEXIy HIpsIMOU H
IJIOCKOCTBIO, YTOJl MEX]Y IUIOCKOCTSIMU, PACCTOSTHUE OT TOYKU /O MJIOCKOCTH,
paccTOsIHUE MEXJy IMpPSMbIMU, PACCTOSTHUE MEXIY IUIOCKOCTAMH; YMEHUE
WCIIOJIb30BaTh TPU PENICHHH 3a7ad  M3ydeHHble (aKThl ©  TEOPEMBI
IUIAHUMETPUHM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO MUDA,;
CTPOUTHh MaTEeMaTHYECKHE MOJEIH C IMOMOIIbI T€OMETPUUYECKUX MOHATUU U

BCIIMYHH, p€IIaTb CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4Yn

YMeHue onepupoBaTh MOHATHAMM: IUIomans QGurypsl, 00BEM QGUIYpHI,
MHOTOTPaHHHK, MPaBUJIbHBII MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajjiesienunesl, Npu3Ma, NUpamuja, (Qurypa M IOBEPXHOCTb BPALICHHUS,
UWIMHIpP, KOHYyC, Iap, cgepa, miomanb cdeppl, IUIOMAAs MOBEPXHOCTH
NUPaMU/bl, TPU3MBI, KOHyCa, LMIMHIpa, 00BEM Kyba, NPAMOYTOJIBHOTO
napajuiefienunesa, nupamMuabl, IpyU3Mbl, HWIMHIpA, KOHYyca, I1apa, pa3BEpTKa
IIOBEPXHOCTH, CEUEHUS KOHyca M LWIMHApA, MapajuleJbHbIE OCH WU
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromasics chepsl, LHUIMHIPA,
KOHyCa;  yMEHHE  CTpPOUTb  CEUeHHEe  MHOTIOrpaHHMKa,  HM300paxkaTh
MHOTOTPaHHUKH, GUTYPHI U IOBEPXHOCTH BPALIEHUS, UX CEUEHUs, B TOM YHCIIE C
IIOMOLIBI0  DJIEKTPOHHBIX  CPEICTB;  yYMEHHME  IPUMEHSTh  CBOMCTBa
reOMETPUUYECKUX (Uryp, C€aMOCTOATENbHO (OPMYJIHUPOBATH  OINpEeAEICHUS
u3ydaeMblX (QUryp, BBIIBUTAaTh THUIIOTE3BI O CBOMCTBaX M TpHU3HAKaX
reoMeTpuyeckux Quryp, OOOCHOBBIBATH WJIM OIpPOBEpPrarb HUX; YMEHHUE
IPOBOJUTH Kiaccu(UKaluio (UIryp MO pPa3IUYHBIM MPU3HAKAM, BBITOIHATH

HeO6XOJII/IMBIe JOMOJIHUTCIIBHBIC ITIOCTPOCHHUA
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YMeHue onepupoBaTh MOHATUSMU: JBHKEHHE B MPOCTPAHCTBE, MapalielbHbIN
MIEPeHOC, CHUMMETpPUS Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue M0J00Ms, M0100HbBIe (PUTYPBI; YMEHUE paciO3HAaBAaTh PaBHbIE U
nonoOHble (QUrypbl, B TOM YHCIE B MPHPOJAE, HCKYCCTBE, AapXHUTEKTYPE;
HCIOJIb30BaTh T'€OMETPUYECKUE OTHOIIEHUS IPU PELIEHUH 3a4ay; HAXOAUTh

T€OMETPUYECKHE BEIWYUHBI (UIMHA, YTOJ, IUIOMaab, OOBEM) MpPHU PEIICHUH




3aJa4 M3 JPYTMX YYEOHBIX MPEAMETOB M W3 PEATbHON IKU3HH, YMCHHE
BBIYKCIIATh TEOMETPUYCCKUE BEIMYHMHBI (JJIMHA, YroJ, IUIONIadb, OOBEM,
IUIOIIA b MMOBEPXHOCTH), MCHOJB3YsI W3ydeHHbIC (OPMYJIbI U METOJbI, B TOM
YUCIIe: TUIOMNIA b TOBEPXHOCTH MTUPAMHJIbI, TIPH3MBbI, KOHYCA, [IHJIMHAPA, TJIO0IIAIb
cdepbl; 00bEM Kyba, MPSAMOYTOILHOTO MapauICICIUIEa, THPAMUIbI, MTPU3MBI,

HUWIMHAPA, KOHYyCa, miapa, YMCHHE HaXOAWTb OTHOIICHHC 00BEMOB HO,HO6HBIX

buryp
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VYMmenune ONCpHUpOBaATh IMMOHATHAMU: IMPAMOYIrOJibHasA CHCTCMa KOOpAMWHAT,
BEKTOpP, KOOPAMHATHl TOYKH, KOODIHMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHNE BEKTOpa Ha YUCIO, Pa3joKeHHe BEKTOpa Mo 0a3ucy, CKalspHOEe
MPOU3BEICHNE, BEKTOPHOE IPOU3BEICHHUE, YroJ MEXKIAYy BEKTOpPaMH; YMCEHHE
HUCITIOJB30BATh BeKTOpHLIﬁ n KOOpI[I/IHaTHI)If/'I METO JJIA pemicHus

TeOMCTPHUYCCKUX 3adaY U 3a4a9 APYTUX y‘{e6HLIX npeaMEeTOB

YMeHHne BbIOMpATh MOAXOIANIMN METOA I PEHICHUS 3a/Jadd; IOHUMAaHHE
3HAYMMOCTH MATEMATUKH B U3YUEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJIIGHUH; yMEHHE pAacllo3HaBaTh MPOSIBICHHE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHUE TMPUBOJUTH TMPUMEPHl MATEMAaTUUYECKHX  OTKPBITHMA

POCCHIICKOM U MUPOBOW MaTeMaTUY€CKOW HayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YU CET
12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOIEHTHI, OECKOHEYHBIE
' NEepUOINIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW crerneHu. JleWcTBus ¢ apupMeTHdecKuMHU
' KOPHSIMUM HaTypajibHON CTENEHU
14 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBHBIM IOKa3aTeneM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCUHYC U TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudm uncna. [lecaTuynble U HaTypajbHbIE JOrapupMbl
JeiicTBuTenpHble yncaa. ApupMeTHYecKHe Onepaluu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpubnnxkEHHBIE BBIUMCICHUS, MpaBUJa OKPYIJIEHUS, NMPHUKUIKA W OLIEHKA pe3ysbTaTa
BBIYMCIICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
24 [Toka3zarenbHble U TOrapupMUUECKHE YPaBHEHUS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkne HEpaBeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpeneuTeb MaTpULbI
3 @yHKIMH U TpaduKu
31 OyHKIUs, crocoOs! 3ananus GyHkuuu. ['paduk dyHkuun. Bzanmuo obpaTHbie GhyHKIIUH.

Yérupie u Heu€éTHble pyHkuuu. [lepuoanueckue GpyHKIUU




Ob6nacTp ompeneneHuss 1 MHOXKeCTBO 3HaueHull pyHkiun. Hymn ¢pynkuuu. [TpomexyTku

3.2 3HAKOMOCTOSTHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl 1 MHUHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHbllee 3Ha4eHne QyHKINUU Ha IIPOMEKYTKE

13 Crenennass GQyHKIHMS ¢ HaTypaJdbHBIM U IETBIM IMOKa3zarenem. E€ cBoiicTBa u rpaduk.
' CgoiicTBa U rpaduK KOPHS 71-0i CTETICHU

34 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu

16 Touku pa3peiBa. AcuMNTOTh TpadukoB GyHkimid. CBoicTBa PYHKINI, HEIPEPHIBHBIX HA
' OTpE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

3.8 Apudmerndeckast u reoMerpuueckas nmporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA

40 [IpumeHeHre MPOU3BOIHON K UCCIICTOBAHUIO (DYHKIIMH HA MOHOTOHHOCTH M DKCTPEMYMBI.
' Haxoxnerne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUCHUS (PYHKIIMH Ha OTPE3KE

4.3 [lepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTUKa

5.1 MHoOXxecTBO, onepauuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposTHOCTB

6.3 KomOunaTtopuka
7 I'eomerpus

7.1 ®urypsl Ha INIOCKOCTH

7.2 [IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHoOrorpanHuKu

7.4 Tena v MOBEpXHOCTH BpAILLIEHUS

7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

Anrebpa u Hauana (6a30BbId U yriryoneHHbIl ypoBeHb) 10-11xi. / Anumos 1. A.,
Konsarun F0.M., Tkauépa M.B. u np., AkunonepHoe o61miectBo «M3narenbcTBo

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HoyTtOyx

MynpTUMETUIHBIA IPOEKTOP. DKPaH

Komonku

* Yuurenbckuii moptai. https://www.uchportal.ru/

* Poccuiickas anekTpoHHas mkodna. https://resh.edu.ru/

» O6pa3zoBarenpHas couuaibHas ceTb. https:/nsportal.ru/

* Buneoypoku https://videouroki.net

* Cait ®I'BHY «®UIIN» https:/fipi.ru

* «[TogroroBka k EI'D u OI'D o marematuke» https://math100.ru
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