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1. COAEP)XAHUE OBYYEHMUSA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonanbhbele uuciia. OOBIKHOBEHHBIE M JAECATHYHBIE IpOOM, MPOLEHTHI, OECKOHEUHbIE MNepuoandeckue apobu. IIpumenenue apoGeil u
IIPOLICHTOB JUISl PELICHM IPUKIIAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUM U PEaIbHOM KU3HU.

JlelicTBUTENbHBIE YuCia. PalMoHanbHBIE M HMppAlMOHANbHBIE 4Hcia. Apu]MeTHYecKue OIepaluuu C JeHCTBUTENBHBIMU 4YucCiIaMU. Monyib
JEeWCTBUTENFHOTO YHCIA U €ro cBoWcTBA. [IprOmmKEHHbIE BRIYMCIICHUS, IPaBIJIa OKPYTIICHHS, TPUKHUIKA M OIICHKA Pe3y/IbTaTa BHIYUCICHUN.

Crenenp ¢ uensiM nokaszareneM. bunom Hbrotona. Mcnonb3oBanue nonaxoasiuieil ¢opmbl 3amucu ASHCTBUTENbHBIX YHCEN Ul pEIIeHUs
IIPAaKTHUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHsb ¢ pallMOHAJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM MTOKA3aTENIEM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsiTuuHble U HaTypajbHbIE JIOTapu(MBL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U apKTAaHT€HC YUCIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHUS U YpaBHEHUS-CIEICTBUS.
HepaBeHcTBO, pellleHrEe HEpABEHCTBA.

OcCHOBHbBIE METOJBl PELIEHUS IEeNbIX U JAPOOHO-pAllMOHATIBHBIX YpaBHEHH M HepaBeHCTB. MHOrousjeHsl OT OJHON mnepeMeHHOW. JleneHue
MHOT'O4JIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounensl ¢ nensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHU U KOPHH.

WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI T0KA3aTEeIbHBIX YPaBHEHUH.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS TOTapUPMUUECKUX ypaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUecKue Gpopmyisl. [IpeobpazoBaHre TPUTOHOMETPUUECKUX BhIpaXKeHUH. PellieHne TpUroHoMeTpu4ecKuX ypaBHEHUH.

Pemenue cucrem JIMHENHBIX ypaBHEHUN. MaTpulia cUCTEMBbl IMHENHBIX YpaBHEHUH. ONpenenuTens MaTpULbl 2X2, ero reOMETPUYECKUIA CMBICT U
CBOMCTBA, BBIYMCIICHHE €Tr0 3HAYEHHWsI, IPUMEHEHHE OINPENECINTEN Ul PEIICHHUs] CUCTEMBl JIMHEWHBIX yYpaBHEHMI. PerieHue npukiaaHbIX 3a1ad C
IIOMOILIBIO CUCTEMBI JINHEWHBIX YpaBHEeHUN. MccnenoBanye NocTpOCHHOM MOJIENH € ITIOMOILBIO MAaTPUL] U ONIPEACIIUTEIIEH.

[TocTpoeHne maremMaTH4ECKUX MOJENEH pealbHOM CUTyallMH C MOMOILIBIO YPAaBHEHHI M HEpaBEHCTB. [IpuMeHeHne ypaBHEHHI M HEPABEHCTB K
PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U 33j1a4u U3 pa3IMYHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUHN U TPaQUKH



Oyuknmst, crmocoObl 3amanust ¢GyHKOUH. B3amMuHo oOpartable ¢(yakiuu. Kommnoswmwmst ¢yHknuii. [paduk  dyHKIMU. DinemeHTapHBIC
npeoOpa3zoBanus TpadUKOB G YHKIIHA.

OO6nacte ompeneneHust ¥ MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymu dyaxmum. IIpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE W HEYETHBIC (PYHKLIUU.
Ilepuonnueckue ¢yHkuuu. IIpomekyTkM MOHOTOHHOCTH (GYHKLUMH. MakcUMyMbl M1 MUHUMYMbl (QyHKUuu. HanGospllee U HauMeHbllee 3HAUYCHUS
(GyHKINU HAa TPOMEKYTKE.

JIuHeliHast, KBagpaTU4HAs U JPOOHO-TMHEHHAs QYHKIUHU. DIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX TPa(UKOB.

Crenennas (yHKIMS C HATypaJbHBIM U LENbIM MOKazaresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-OW CTENEHU Kak (YHKIHU
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTeJIeM.

[TokazarenpHas u orapudmMudeckas GyHKIHH, X CBOWCTBA U Tpaduku. Vcnonp3zoBanue rpagukoB GyHKINN IS pEIICHUS] YpaBHEHHH.

Tpuronomerpudeckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOIO apryMeHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIieccax U sBIeHUsX. I’ paduku peanbHbIX 3aBHCUMOCTEH.

Hayana MmaTeMaTH4ecKOro aHaIn3a

[TocnenoBarenbHOCTH, CrmOCOOBl 3aJaHus IOcheAoBarelbHOCTEH. Meron MaTeMaTHMuecKO HHIAYKUMU. MOHOTOHHBIE M OIpaHUYECHHBIE
10CJe10BaTeNbHOCTU. McTOpHUs BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHAINM3a KaK aHAJIN3a OECKOHEUHO MaJbIX.

Apudmernueckass U reomerpuyeckas nporpeccuu. beckoHeuHo yObIBaromiasi reomerpuueckas mporpeccusi. CymMma OeCKOHEUHO yObIBaromei
reoMeTpHuecKoi mporpeccuu. JIMHEHHBIH M AKCIOHEHIMANbHbIN pocT. Yucno e. @opmyna CIIOKHBIX MPOLEHTOB. Vcnoiabp3oBaHue NMPOrpeccHH s
peleHsl peaJbHBIX 33249 MPUKIIAHOTO XapaKTepa.

HenpepsiBHble QyHKIMU U ux cBoiictBa. Touku paspeiBa. AcUMITOTH rpadukoB (GyHKUuH. CBoHCTBa (PyHKIMI HeNmpepbIBHBIX Ha OTpPE3KE.
MeTtoa MHTEepBajoOB ISl pelieHns HepaBeHCTB. [IpuMeHeHre cBOICTB HENPEPbIBHBIX (DYHKIUI /715 pelleHus 3a/1au.

IlepBas u BrOpas mpousBojHbIe QyHKIMH. OnpenencHue, reOMETPUYECKU U (U3NUECKUil CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeIbHOH K
rpaduky QyHKIUU.

ITpou3zBosHbIe reMeHTapHbIX (GyHKUKH. [Ipon3BoaHAs CyMMBI, MPOU3BEIEHHS, YACTHOTO U KOMITO3UIIMU (QYHKIINH.

MHoKkecTBa U JIOTHKA

MHoXecTBO, OIepaluy HajJ MHOXKECTBAaMHM M UX cBoicTBa. J(narpammsl Diinepa—Benna. [IpuMeHeHne Te€OpEeTHKO-MHOKECTBEHHOTO armrmapara
IUTSL OTIMCAHMSI PEAbHBIX IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a71ad U3 IPYTUX YICOHBIX MTPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHUYECKOTO 00BEKTA, CIIE/ICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIC YPAaBHEHHS.

11 KJIACC

Yucaa 1 BLIYHCIECHUA
Hatypanbabie u nensie yucna. [IpuMeHeHrne mpu3HakoB AETUMOCTH LENbIX YUCell, Hanbonbiuid ooumit nenutens (nanee — HOJ) n HanMmeHbIee
obmee kpatHoe (manee — HOK), octaTkoB mo Momysto, anroputMa EBkiMaa a1 penieHus 3a1a4 B 1eNIbIX YhCIiax.



KommiiekcHple umcna. AnreOpanueckass ¥ TpPUTOHOMETpUYecKas (OpMBI 3alUCH KOMIUIEKCHOTO dHcia. ApupMETHYECKHe OIlepaluu C
KOMIUIEKCHBIMU 4HcliaMu. M300pakeHne KOMIUIEKCHBIX 4YHCell Ha KOOpAMHATHOM miockoctu. Popmyna Myaspa. KopHu n-oif cremenu wu3
KOMILIEKCHOTO 4ncia. [[puMeHeHne KOMITJIEKCHBIX YHCEI ISl pEeHIeHUs] PU3UUYECKUX U TeOMETPUUYECKHX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPaBHEHHUM U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

O160p KOpHEI TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienre TpuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl pEUIEHUS UPPALIMOHAIHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH paliMOHAIBHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBbI C TAPAMETPAMH.

[IpumeHeHne ypaBHEHHIA, CHCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMaTHUECKUX 3a/1a4 U 33]a4 U3 Pa3IMUHbIX 00JIACTEeH HAyKH U PEaTbHON KHU3HH,
MHTEpIpeTalys NOJIYyYeHHBIX PE3YJIbTaTOB.

DOyHKIUH U rpaGuKu

I'paduk xomnozunuu ¢pyHkmii. ['eomerpuueckrue oOpa3sl ypaBHEHUN U HEPABEHCTB Ha KOOPIWHATHOM MIOCKOCTH.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'paduueckue MeTo bl pellieHNs ypaBHEHUH U HepaBeHCTB. [ paduueckue MeToIbl pellieHHs 3a1a4 ¢ apaMeTpaMu.

Wcnonb3oBanue rpadgukoB (GyHKIUN i1 MCCIEI0BaHUS IMPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE BO3HMKAIOT MPH PELICHUM 3a7ad U3 APYTrux
y4EOHBIX PEAMETOB U PEANbHOM KU3HHU.

Havyana maTemaTu4eckoro anajamnsa

[TpuMeHeHne TPON3BOIHON K UCCIIEOBAHUIO PYHKIMI HA MOHOTOHHOCTB U SKCTpeMyMbl. HaxoxieHne HanOobIIero 1 HaMMEeHbIIEro 3HaueHHUH
HenpepbrIBHON (PYHKIIMU HA OTPE3KE.

IIpumeHeHne TPOM3BOAHOM JUISl HAaXOXACHHS HAWIydlIero PEIIEHUs B INPHUKIAJHBIX 3aJadax, Ul ONPEACNICHUS CKOPOCTH M YCKOPEHUS
npoiiecca, 3aJJaHHOTO GOPMYIION UITH TpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHble aneMeHTapHbIX (yHKUMN. [IpaBuiia HaxoXkAeHUs TEpBOOOPa3HBIX.

Nuterpan. ['eomerpudeckuii cMpIc HHTETpaia. Beraucienue onpenenéaHoro uHTerpaia mo Gopmyne Herotona-Jleitouuna.

[IpumeHeHHe UHTErpaia sl HaXOXKACHUS TUIOMAiel MIOCKUX GUTyp U 00BEMOB Fr€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit udpdepeHnanbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOJIeIMPOBAHUE PEaTbHBIX MPOLIECCOB € MOMOIIbI0 AU depeHIInab HbIX
YpaBHEHUM.



2. IVIAHMPYEMBIE PE3VJIbTATBI OCBOEHMSA YYEBHOI'O KVPCA «AJI'EBPA N HAYAJIA MATEMATHUYECKOT'O AHAJIM3A»
(YI'JIVYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAXKAAHCKON MO3UIIUN 00YUYaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCUHCKOTO OOIECTBa, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJIECHUI, MpoLenyp TpakIaHCKOro oomecTBa (BbIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (YHKLIMSIMHU U Ha3HAYEHHUEM;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON T'PaKTAHCKOW MACHTHYHOCTH, YBAKECHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE
OTHOILIEHHE K JTOCTHIKEHUSM POCCHHCKMX MAaTEMaTUKOB U POCCUMCKON MAaT€MaTUYECKON ILKOJIbI, UCIIOIb30BAHUE ITUX JOCTHKEHUHN B JPYTUX HayKax,
TEXHOJIOTHUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHHE JIYXOBHBIX LIEHHOCTEW POCCHICKOro Hapojaa, cOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, TUUYECKOIO MOBEJEHHS, CBSI3aHHOTO C
MPAKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HayKU U IESATeIbHOCThIO YUEHOT0, OCO3HAHME JINYHOT'O BKJIaJa B TOCTPOEHHE YCTOMYUBOTO OYAYILEro;

4) 3¢TeTH4eCKOro BOCIMTAHMSA:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas OSCTETUKY MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEeH, OOBEKTOB, 3a/ay, peIIeHUl, pacCyXIeHHH,
BOCIPUUMYHUBOCTh K MATEMaTUUYECKUM aCIIEKTaM Pa3IMUHbIX BUIOB UCKYCCTBA;

5) pusuveckoro BoCHUTAHMSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKUE 3HAaHUS B MHTEpEcax 3/I0pOBOro M Oe3omacHoro odpasa >KM3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE€ MHUTaHHE, COANAHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, PEryJspHas (Qu3MUecKas aKTHUBHOCTH),
(u3nyecKoe COBEPILICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOMN AESITEIbHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTH TPYAOIIOOMS, MHTEpeC K pa3iuuHbiM cdepaM NpodecCHOHATbHOW AESITEeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKON U €€ MPUII0KEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp OyayIuel npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaH b,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHU4eCKOMYy 00pa30BaHUIO U CaMOOOPa30BaHHIO HAa IPOTSKEHUH BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY y4acTHIO B
pElIeHNN TPAKTHYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBJI€HHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, TOHUMaHUE BIIMSHUSA COLUAIBHO-IKOHOMUYECKUX MPOIECCOB HA COCTOSIHHME MPUPOTHOU M
COLIMAJIBHOW CpPeIbl, OCO3HAHUE TI00aTBbHOr0 XapaKTepa SKOJIOTHYECKUX MPo0IIeM, OpUEHTAlNs Ha TPUMEHEHNEe MaTeMAaTHYeCKUX 3HAHUN IS pelIeHHs
3aJ1a4 B 00JIaCTH OKpY>KaloIel cpeibl, TUIAaHWPOBAHNUE MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUN AJI OKPYKAIOIIEN Cpeibl;



8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH W OOLISCTBCHHOW MPAKTHUKH, MOHUMaHHE
MaTEMaTHYECKON HAyKH Kak c(ephl YeIIOBEUECCKOU IEATEIHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHUS [IUBUIN3AIUH, OBIIAJICHHUE SI3bIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOM KyJIbTYpOH Kak CpEJICTBOM IIO3HAHHMS MHpPa, TOTOBHOCTh OCYIIECTBIIATH IHMPOSKTHYIO M HCCIICI0BATEIbCKYIO
NeSTeIbHOCTh HHIUBUIYaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBJISTH U XapaKTEPU30BaTh CYMIECCTBEHHBIC MPU3HAKH MAaTEMATUICCKUX OOBEKTOB, TIOHATHH, OTHOIICHUN MEXKIY MOHATUSIMH, (POPMYIUPOBATH
oTpe/ieNiCHUs MOHATUH, YCTAHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS JUIs 0000IIEHUSI M CPAaBHEHUS, KPUTEPHH TTPOBOAMMOIO
aHaIn3a;

BOCIPUHUMATh, OPMYITUPOBATH U MPEe0OPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISTh MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpEYHs B (pakTax, JaHHBIX, HAOMIOJCHUSIX M YTBEPIKICHUSAX, IIPEIaraTh
KPUTEPUU ISl BBISIBICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIL;

JIeaTh BBIBOJIBI C UCTIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M HHAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIFOUCHUM 110 aHAJIOTHH;

MPOBOAUTh CAaMOCTOATEIBHO [[OKA3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHWM (MpsiMble W OT MPOTHUBHOTO), BBICTPAUBATh apPTyMEHTAIIMIO,
MPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC CYXKCHUS U BBIBOJIBL;

BBIOMpaATh Croco0 pemieHus y4uyeOHOW 3amadyn (CpaBHHUBATh HECKOJIBKO BapHUaHTOB pEIICHHUS, BBHIOMpATh HaumOoJee MOAXOMSIMIUNA C YIETOM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHER).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

HCIIOIB30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIUBATh UICKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

MPOBOJIUTH CaMOCTOSATEIFHO CIITAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBAHHE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBIICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMu, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENNLHO  (pOpMyIHpOBaTH OOOOIIEHWS W BBIBOJABI IO pe3yJibTaraM TMPOBEACHHOTO HAOMIOJACHUS, HWCCIEIOBaHUS, OICHUBAThH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB U 00OOIIECHUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEATION0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH 1e(pUIIUTH HHOOPMALIUU, JAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOMIPOC U JIJIS pEIIeHHs 3a/1a4H;



BbIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATH3HUPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3INIHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IHUHBIX (POpPMax, WILTIOCTPUPOBATH rPauIeCcKu;

OLIEHUBATh HaIEKHOCTh NH(OPMALUU IO CAMOCTOSTENBLHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe JeiiCTBUS

OO0uenne:

BOCHPUHUMATH U (OPMYIUPOBATH CYKACHHSI B COOTBETCTBHH C YCJIOBUSMHU M LEISIMH OOLICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, JaBAaTh MMOACHCHHUA 110 XOAYy PCIICHUS 3ala4, KOMMCHTUPOBATH HOHy‘IGHHLIfI PE3YbTaT,

B XOJIe 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOi TeMbl, MpoOJIeMbl, perraeMoi 3a1aun, BbICKa3bIBaTh UJICH, HALIETICHHBIC Ha
IMOMCK PCHICHUSA, COIOCTABIATL CBOU CYXIACHHUA C CYXICHHUAMHU APYIUX YUYACTHHUKOB Jualiora, O6Hap}I)KI/IBaTB pasiiuue U CxXoAaCTBO HO3PILIHI>1, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,

NpCACTABIATE PC3YJbTAaThbl PCHICHUA 3ada4du, SKCIICPUMCHTA, UCCICAOBAHUA, MPOCKTA, CaAMOCTOSATCIBHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anmusi:

COCTABJIATh IJIAH, aJITOPUTM PELICHMs 3a7jaud, BBIOUpPATh CIIOCOO PEIIeHUs ¢ YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTPOJIb, SMOLMOHATbHBII MHTEJIEKT:

BJIaAC€Th HaBBIKaMU MM03HABaTEIILHOM pe(l)HeKCI/II/I KaK OCO3HaHHUA COBCpIIACMbIX HeﬁCTBHﬁ N MBICJIMTCIIBHBIX MPONECCOB, UX PE3YJIbTATOB, BIAACTb
croco0amMM caMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa pelieHns MaTeMaTHIecKOM 3a1auu;

nNpeaABUACTL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpU PEHICHUU 3ada4d, BHOCUTb KOPPCEKTHBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAJACHHBIX OIMIMOOK, BBIABICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBCTCTBHUEC pPE3yJibTaTa LCJINM U YCIIOBUAM, OOBICHSITH MIPHUYUHBI JOCTHMIXKCHUA WM HEOOCTHKCHUA PE3YJIbTATOB ACATCIBHOCTH,
HaXO/UTh OMIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MMOHUMATh U UCII0JIb30BATh MPEUMYIIECTBA KOMaHIHON M MHAWBUIyalbHOM paOOThI P pellieHnu y4yeOHbIX 3a7a4, IPUHUMATh 1[€1b COBMECTHOM
JeSTeNbHOCTH, TIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, paclpelesaTh BHIbI paldoT, OroBapUBaThcs, OOCYXIaTh MpOIEcC M pe3yiabTar
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIHOJIEH;



y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYykIeHUS, OOMEH MHEHUI, «MO3TOBBIC IITYPMbD» U WHBIC), BHIMOIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBAaTh CBOMU JACUCTBHS C JPYrMMH WIEHAMH KOMAaHJIbl, OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMH NPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenust B 10 kiacce oOydaromuiicsi MONYYUT CIEIYIONIUE MPEIMETHBIE PE3YJbTaThl IO OTAENBHBIM TeMaM pabodell MporpaMMmbl
y4eOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIHU3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOO/THO OIIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEUYHAs TepUoAndecKas ApoOb, MPOLEHTHI, UPPALMOHAIIEHOE YHCII0, MHOKECTBA
pPaLMOHAIBHBIX U ACUCTBUTENBHBIX YUCEI, MOAYIb ACUCTBUTEIBHOIO YHACIIA;

IPUMEHATH JPOOU U MPOLEHTHI JUIsl pellieHHsI IPUKIIAAHBIX 337a4 U3 pa3IMYHbIX OTpacieil 3HaHUH U peanbHOH KU3HHY;

MPUMEHSTH NPUOIMKEHHBIE BHIYMCICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCIICHU;

CBOOOJHO ONEpUPOBATh MOHATUEM: CTENEHb C IIEJbIM [OKa3aTesleM, UCIOJb30BaTh MOAXOAANLYI0 (OpMY 3alHMCH JEHCTBUTEIbHBIX YUCEN JUIS
pelnIeHus NPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpalIbHOI CTENEeHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/THO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM YHcia, AECATUUHBIE U HaTypallbHbIE JIorapu(MBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO OINEPHUPOBATH MOHATUSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PaBHOCWIIbHBIE YPABHEHUSI M YPABHEHMSI-CIIE/ICTBUS, PAaBHOCHIIbHBIE
HEPABCHCTBA;

MPUMEHATh PA3IUYHbIE METOJIbl PEIIEHUS PALMOHAIBHBIX U JPOOHO-PAMOHANBHBIX YpaBHEHUH, MPUMEHSATh METOJ MHTEPBAJIOB JUISl PEIICHUs
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOTOYJIEH OT OJHOW MEepPEeMEHHOW, MHOTOWIEH C LEeJIbIMH KO3(p(HUIMEHTaMH, KOPHH MHOTOYJIEHA,
IIPUMEHSATH JIEJICHUE MHOTO4JIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera [u1s pelienus 3anay;

CBOOO/HO OMEpPUPOBATH MOHATHSIMH: CUCTEMa JIMHEHHBIX ypaBHEHUI, MaTpula, ONPEeAETUTeNb MaTPUIIbl 2 X 2 U ero Te€OMEeTpUYEeCKHil CMBbICI,
HCII0JIb30BaTh CBOMCTBA ONPENEIUTENS 2 X 2 i BBIUUCIEHUS €r0 3HAUEHHUS, IPUMEHSTh ONPEAEIUTENN ISl PELICHHS] CHCTEMBI IMHEHHBIX YPABHEHMUI,
MOJICJINPOBATh PEAJIBHBIE CHTYyallud C ITOMOINBK) CHCTEMBI JIMHEWHBIX YPaBHEHHW, HMCCIIEOBATh IOCTPOEHHBIE MOJEIH C IOMOIIBI MaTpHIl U
OIIPEJEIUTENIEH, NHTEPIIPETUPOBATD MTOJYYEHHBIN pE3yibTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU JUJIsl MpeoOpa30BaHUs BhIPAXKEHUH;



BBITOJIHATH MPEOOPa30BaHMSI YMCIOBBIX BEIPAXKEHUH, COJEPKAIINX CTETIEHH C PAllMOHATIBHBIM [TOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: HUPPALMOHAIBHBIC, TIOKA3aTeNbHbIE U JIOTapu(PMUYECKHE YpaBHEHUS, HAXOAUTh UX PEHICHUS C MOMOIUIBIO
PaBHOCHJIBHBIX NEPEXOJI0B MIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYJIBI U1 TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBaTh MOHATUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NMPUMEHATh HEOOXOoAuMble (OpPMYJbl Ul PELIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUH;

MO/JICJINPOBATh peajbHbIC CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUs, HEPABEHCTBA IO YCIOBHIO 3aJayH, MCCIEI0BATh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arIapara ajireOpsbl.

DOYyHKUMH U TPapuKu:

CBOOOJHO ONEpUPOBATh MOHATHAMH: (YHKIHUS, CIOCOOBI 3a7aHus (YHKIMH, B3aMMHO OOpaTHbIE (YHKIHMH, KOMIO3HMLUS (DyHKIMHA, rpaduk
(GyHKLNH, BHIIOJIHATD 3JIEMEHTapHbIe TpeoOpa3oBaHus rpaduKoB QyHKIHIA;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: 00JIACTh ONPEACTICHUS U MHOKECTBO 3HaYCHUN (DYHKINH, HYTU (QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: UYETHBIE M HEUYETHblE (DYHKIMM, NEpUOAMYECKHE (YHKIMM, HNPOMEXKYTKM MOHOTOHHOCTH (YHKIUH,
MaKCUMYMBI U MUHUMYMBI (DYHKITHH, HanOoJIbIlIee M HAaUMEHbIIIee 3HaYCHNE (PYHKIIUU HA TPOMEKYTKE;

CBOOOJHO ONEpUpPOBATh MOHATHAMM: CTENIEHHAs (QYHKIUS C HATypaJbHBIM U LIEJBIM MTOKa3aTeseM, rpaduk crerneHHoN (QyHKIMH C HATypalbHbIM
W IIETIBIM TTI0Ka3aTeseM, rpaduk KOpHS N-0i CTeTeHN Kak (yHKIUK 00OpaTHOM CTENEHH C HaTypaJIbHBIM TIOKa3aTeeM;

OINEpPUPOBATH MOHATUAMU: JIMHEWHAs!, KBaJ{paTU4Has U APOOHO-IHHEHHAast (YHKINH, BBIIOIHATH 3JIEMEHTApHOE MCCIEIOBAHUE U TIOCTPOCHUE UX
rpauKoB;

CBOOOJHO ONEepUpOBaTh MOHATHAMMU: MOKazaTesbHas U jJorapupmuueckas (QyHKIUH, UX CBOWCTBA U IpadUKu, UCIOIb30BaTh UX TpaduKH AL
pelIeHusl ypaBHEHU;

CBOOO/THO OTIEPUPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKask OKPY>KHOCTh, ONPEEeTICHHE TPUTOHOMETPUYECKUX (PYHKIMI YMCIIOBOTO apryMEHTa;

WCTIOJB30BaTh Tpaduku (QYHKIUN IS MCCIEIOBAHUS TPOIECCOB M 3aBHCUMOCTEH NpPU pEIICHWH 3a1ad W3 APYruX Y4eOHBIX MPEIMETOB U
peanbHOM YKU3HHU, BBIpaXkaTh (hOpMyJIaMH 3aBUCUMOCTH MEX1y BeTMUNHAMY;

Hauyajia MaTeMaTH4YeCKOro aHAIU3A:

CBOOOJHO ONEpHPOBATh MOHATUSAMH: apupMeTHUYEeCKas U reoMeTpruuecKasl mporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpruyuecKasi mporpeccus,
JMHEWHBIA U SKCIIOHEHIIMABHBIN pOCT, (JOPMYJIa CIIOKHBIX MPOLIEHTOB, UIMETh MPEICTaBICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCHH IS PEIICHHS PeabHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: MOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHUs IOCIEeI0BATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE
MOCJIeIOBATEIFHOCTH, TIOHUMATh OCHOBBI 3apO’KJICHHUS MATEMAaTHUECKOTO aHAIIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: HETIPpEphIBHbIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKINH, aCMHMOTOTHI rpaduka GyHKINY;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (YHKIIWS, HETIPEPBIBHAS HA OTPE3Ke, MPUMEHSATh CBOWCTBA HEMPEPHIBHBIX (DYHKIUI IS PEIICHNUS 3a/1ay;



CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TIEpBasi M BTOpasi MPOU3BOJHBIC (PYHKITNH, KacaTeJabHast K rpaduky GyHKINY,

BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO U KOMIIO3ULIUH IBYX (DYHKLMH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

MCIOJIH30BATh TEOMETPUUYECKHUI U (PU3UUECKUI CMBICIT IPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIIEPALIMU HAJl MHOKECTBAMU;

UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHMs PeaJbHBIX MPOLECCOB U SBICHUMN, NPU PEIIEHUM 3aJad U3 APYruX y4yeOHBIX
IIPEAMETOB;

CBOOOJHO OIEPHUPOBATh IMOHATUSAMHU: ONpEAEICHHUE, TEOpeMa, YpPaBHEHHUE-CIEICTBUE, CBOWCTBO MAaTeMaTHUECKOro OOBEKTa, J10Ka3aTelIbCTBO,
PABHOCHUJIBHBIE YPaBHEHHSI U HEPABEHCTBA.

K xonuy oOyuenus B 11 kiacce oOyyaromuics MOJIyYUT CIEAYIOLIME MPEIMETHbIE Pe3yJbTaThl 110 OTJACJIBbHBIM TeMaM paboueil MmporpamMmbl
yueOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHAIH3ay:

Yuciia 1 BbIYHCICHUA:

CBOOO/JIHO OIEPUPOBATh MOHATUSAMU: HATYpPAJbHOE M L€JI0€ YKCIO, MHOXECTBA HATypalbHBIX M LEJIBIX YHUCEN, HCIOJIb30BaTh INPU3HAKU
nennMocty nensix uncen, HOJ n HOK HarypanbHbIX uncen uisl pelieHns 3a1a4, IpUMEHATh anroput™ Eskinuaa;

cBOOO/IHO OIIEPUPOBAThH MOHATUEM OCTAaTKa 110 MOAYJIIO, 3aIIMChIBATh HATYpaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMH: KOMIUIEKCHOE 4YHCIO W MHOXECTBO KOMIUIEKCHBIX YMCeN, NpPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B
anredpanvecKoi U TPUrOHOMETPUUECKON (hopMe, BHIMOIHATH apu(pMETHUECKHE ONEPALIUY C HUMH U N300pa)xkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: UppALMOHAIbHbIE, IOKAa3aTeNbHbIE U JOrapu(pMUUECKUE HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOIIBIO
PaBHOCUIIBHBIX IIEPEXO/I0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpPHPOBATH MOHATUEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, MPUMEHATh HEOOXOAMMBIE (HOPMYJBI IJIi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: CUCTEMAa M COBOKYIHOCTb ypaBHEHHH U HEPABEHCTB, PABHOCHIIBHBIE CHCTEMBl U CHCTEMbI-CIIEACTBHUS,
HAXOJUTh PEIICHUS CUCTEMbBI U COBOKYITHOCTEHN palliOHAIbHBIX, UPPAlMOHAIBHBIX, TOKA3aTENbHBIX U JIOrapu(MUUYECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh paloHalIbHbIE, UPPAalMOHATIBHBIE, TOKa3aTebHbIE, IoTapu()MUUEeCKUe U TPUTOHOMETPUUYECKIE YpaBHEHHs 1 HEPABEHCTBA, CO/IepIKallIne
MOZYJIU U TIapaMETPBI;

MIPUMEHSTH rpaduuecKkre METOIbl JUIsl pEIIeHNs] YpaBHEHUN U HEPABEHCTB, a TakKe 3ajay ¢ mapaMeTpaMu;

MO/JICJIMPOBATh pealibHble CUTYallUH Ha sI3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 331a4H,
UCCIIEIOBATh MOCTPOSHHbIE MOJIENIN C UCIOIb30BAaHUEM alllapaTa ajareopbl, MHTEPIPETUPOBATh MOJYyYEHHBINA pe3yIbTarT.

DyHKIUH U TPaQUKH:

CTPOUTH rpaQUKy KOMIO3UIMH (QPYHKIUN C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB KOMIIO3UIIUY IBYX (DYHKIIHIA;



CTPOUTH TeOMETpUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TIIOCKOCTH;

CBOOO/IHO OTIEPUPOBATH MOHATUSMH: TPAaQUKHA TPUTOHOMETPHUUECKHUX (PYHKIINI;

NPUMEHATH (PYHKIIMH JUI MOJCTUPOBAHMS U UCCIIEIOBAHUS PEANBbHBIX MPOLIECCOB.

Hauyaja MaTeMaTH4YeCKOro aHAIU3A:

MCIOJIb30BAThH MPOU3BOJHYIO JJIsl HCCIIE0BAHUS (PYHKIIMU HA MOHOTOHHOCTD U AKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIIEE U HANMEHBIIIeE 3HAYCHUS (DYHKIIMU HENPEPHIBHOW HA OTPE3KE;

MCIOJIb30BATh MPOU3BOIHYIO JUISI HAXOXKACHUS HAMIIYYIEro PelIeHHus B MPUKJIAIHBIX, B TOM YHCIIE COIMAIbHO-I)KOHOMHUYECKHUX, 3ajadax, JUis
OIpEeEICHUS] CKOPOCTH U YCKOPEHHUS IpoIiecca, 3a1aHHoTo (hopMyInoii nimm rpadukom;

CBOOOJHO OIEPUPOBATH IMOHATHAMHU: TIEPBOOOpa3Hasi, OMPEACIECHHBI HWHTErpall, HAXOAUTHh NEPBOOOpPA3HBIE AIIEMEHTAPHBIX (QYHKIHUH H
BBIYHCIIATH HHTETpa 1o ¢popmyiie Hetorona-Jleiibuuna;

HAXO/UTh IUIOMIA/IU TUIOCKUX (UTYP U 00BEMBI TEJ ¢ TOMOIIBIO0 HHTETpaa;

MMETh MPEJICTaBICHUE O MAaTEMaTHYeCKOM MOJCIHPOBAHUH HAa IPUMEPE COCTABICHUS TU(PepeHINATbHBIX YPaBHEHUH;

pelaTh MPUKIAIHbIEC 3a/1a41, B TOM YHCIIE COIMATbHO-A)KOHOMHYECKOTO M (PU3MUECKOT0 XapaKTepa, CPeICTBAMHA MAaTEMaTHIECKOTO aHAIIN3A.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE

pecypchl

MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
MHorounensl. PanimoHanbHbIe ypaBHEHUS U

bubmuoreka I{OK https://m.edsoo.ru/1568aba3

HepaBeHCTBa. CUCTEMbI IMHEMHBIX 24
YpaBHEHU
Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 bu6nuoreka LIOK https://m.edsoo.ru/1568aba3
LIEJIBIM [TOKa3aTeIeM
Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. 15 bubnmoreka [{OK https://m.edsoo.ru/1568aba3
HppaumnonanbHble ypaBHEHUS
[TokazarenspHas pynkuus. [lokasarenbHble 10 bu6nuoreka LIOK https://m.edsoo.ru/1568aba3
ypaBHEHMS
Jlorapudmuueckast pyHKuus. 13 bu6nuoreka LIOK https://m.edsoo.ru/1568aba3
Jlorapudmuueckue ypaBHEHUs
TpuroHomMeTpuueCcKe BeIpaXEHUA U 2 bubnuoreka [{OK https:/m.edsoo.ru/1568aba3
YpaBHEHHUS
TI0C/IeIOBATEBHOCTH ¥ IPOTPECCHH 10 bu6mmoreka LIOK https://m.edsoo.ru/1568aba3
Henpepsisrsie byskmn. [lponssoHas 20 bu6mmoreka LIOK https://m.edsoo.ru/1568aba3
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 bu6mmoreka IIOK https://m.edsoo.ru/1568aba3
3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KUIIACC

Ne HanmeHoBaHMe pa3jeioB U TeM KoanuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTe/bHbIE
n/n NMPOrpamMMbl Bcero pecypcbl
1 HCCHGHOBaHI:Ie (byEKIMit ¢ MOMOTITEIO 22 bubmuoreka I{OK https://m.edsoo.ru/f11c4afd
MIPOU3BOTHOM
2 [TepBooOpa3nas u uHTETpa 12 bubnuoteka L{OK https://m.edsoo.ru/f11c4afd
3 T'pacpuii TPHrOHOMETPHUECKHX (YHKIIMIL. 14 bu6mmoteka LIOK https://m.edsoo.ru/f11c4afd
Tpuronomerpruyeckue HepaBeHCTBA
4 VppauonalbHbie, OKasaTeibHbIe o 24 bubnmuoreka [{OK https://m.edsoo.ru/f11c4afd
norapuMUYECKHe HEPABCHCTBA
KomiurexcHble unciia 10 bu6mmoreka LIOK https://m.edsoo.ru/f11c4afd
HatypanbHble u 1enbie uncna 10 bu6mmoteka LIOK https://m.edsoo.ru/f11c4afd
CucTeMBbl paloHATBHBIX, HPPANUOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKUX 12 bu6nuoreka LIOK https:/m.edsoo.ru/f1 1c4afd
YpaBHEHUU
8 3ana4yu ¢ mapameTpamu 16 bu6nuoreka LIOK https://m.edsoo.ru/f1 1c4afd
I1
9 OBTOPEHHC, 0bobmenue, cHeTeMaTH3aNIA 16 bu6mmorteka IIOK https://m.edsoo.ru/f11c4afd
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




4. TIPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Koa nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUA OCHOBHOM oﬁpazoBaTe.m)Hoﬁ nporpaMmbl CPEIHET0 00111ero

pe3yJbTarTa o0pa3oBaHus
1 Uncna u BIYHUCIICHUS
1.1 OnepupoBaTh NOHATUAMU: PALOHAIBHOE U JEHCTBUTEIHHOE YUCIIO0, OOBIKHOBEHHAS U JECSITUYHAs APO0b, IPOLIEHTHI
1.2 BhINONHATE apuMeTHIecKue onepalyy ¢ pallMOHaIbHBIMU U A€HCTBUTEIBHBIMU YHCIIAMHU
13 BHHOJ‘IHHTBV NpUOIMKEHHBIE BBIUUCIEHHS, WCHOJb3Yys IpaBHia OKPYIVIEHHUs, AeNaTh NPUKUAKY U OLEHKY pe3ysbTara
BBIUMCIICHUH
OnepupoBaTh MOHATUAMM: CTENEHb C LIEJBIM IOKa3aTesleM, CTaHAapTHas (opMma 3alKcH JeHCTBUTEIBHOIO YHCIIA, KOPEHb!
1.4 HATYypaJIbHOM CTENEHH; MCIIOIb30BaTh MOAXOIAIIYIO (OPMY 3aluCH ACHCTBUTEIBHBIX YUCEN Ui PEIICHHUs MPaKTHYECKUX
3aJa4 U [PEJICTABICHUS JAHHBIX
15 OnepupoBaTh MOHATHAMU: CHHYC, KOCUHYC M TAHT€HC NPOM3BOJBHOIO YIJIA; UCIIOJIB30BaTh 3alUCh MIPOU3BOJIBHOIO YA
yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKITUH
2 YpaBHEHHS U HEPABEHCTBA
21 OmnepupoBaTh MOHATUSAMM: TOXKIECTBO, YPAaBHEHHME, HEPAaBEHCTBO, LIEJ0€, pPalMOHAIbHOE, MPPALMOHAIBHOE YpaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHE
2.2 BEINONHATE TpeoOpa30BaHusl TPUTOHOMETPUUYECKHUX BBIPAKEHUN U pelIaTh TPUTOHOMETPHUECKUE YPaBHEHHS
23 BEINOIHATE MpeoOpa3oBaHus LENbIX, PALMOHANIBHBIX M MPPALHOHANLHBIX BBIPA)KEHUM M pEIIaTh OCHOBHBIE THIIbI LIETBIX,
PalMOHAIbHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
24 HpI/IMeHgTB YpaBHEHHUSI M HEPAaBEHCTBA JUIsl PELICHHS MaTEMAaTHYEeCKHUX 3aJad M 33734 W3 PA3IMUHBIX 00NacTeil HayKu U
[peaIbHOM JKU3HU
25 MozenupoBaTh pealbHble CUTYyallUd Ha sI3bIKE anreOpbl, COCTaBIIATh BBIPAXKECHUS, YPABHEHMs, HEPABEHCTBA IO YCIOBUIO
3a]a4u, UCCIIEA0BATh IOCTPOSHHBIE MOJIEJIN C UCIIOIb30BAHUEM alIapara ajreopbl
3 OyHKIMK U rpaduku
31 OnepupoBath NOHATUAMU: (PyHKIMA, CIOCOOBI 3aJaHus (PyHKIMH, 00I1aCTh ONPEEICHU U MHOXKECTBO 3HaUEHUH (PyHKINY,

rpaduk QyHKLIMHU, B3AUMHO 0OpaTHbIE (PYHKIIMU




Ko nposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbI CPeTHEro 00IIero

pe3yjabTara o0pa3zoBaHusi
3.2 OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (DYHKIIUH, HYJIU (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
33 Vcrionp30BaTh TpaduKky QYHKIMHA TS PEIICHUST ypaBHEHHIMA
34 CTpouTh ¥ YuUTaTh rpaduKN TUHEHHON PYHKIIMU, KBaApaTUYHON (QYHKIIMH, CTETICHHON (DYHKIIMHU C IIEJIBIM ITOKa3aTeIeM
35 Vcnonb30BaTh rpaduKy GYHKIUH 17151 MCCIeIOBaHUS MIPOIIECCOB M 3aBUCHUMOCTEH MPH PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
MIPEIMETOB U PEATBHOM KHU3HHU, BBIPAXKaTh (HOPMYIaMU 3aBUCIMOCTH MEXIY BeTMUNHAMHU
4 Havana MmaTeMaTu4ecKoro aHajiusa
4.1 OnepupoBaTh MOHATUAMU: TTOCIEAOBATEIBHOCTD, apH(PMETHUECKAsI U TE€OMETPHUUECKAst TPOTPECCU
49 OnepupoBathb TOHATUAMMU: O0eCKOHEYHO YOBIBarOIIasi TeOMETPUYECKasi IMpOrpeccus, CyMMa OECKOHEYHO YyOBIBaIOIIeH
reOMETPUYECKON MPOrpeccuu
43 3aaBaTh MOCIEA0BATEIILHOCTH PA3IMYHBIMU CIIOCOOAMH
4.4 lcrionp30BaTh CBOMCTBA MOCIEA0BATEILHOCTEW U IPOTPECCUIM JUIsl PEILIEHUS pealbHbIX 3a/1a4 IPUKIAHOTO XapaKTepa
5 MHOecTBa U JIOTHKa
5.1 OneprpoBaTh NOHATUSAMU: MHOKECTBO, ONIEPALIMH HAJ] MHOXKECTBAMHU
59 lcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCaHMsl pealibHbIX MPOLECCOB U SIBJICHMM, IPU PELIECHUH 3a/1ay
' 13 IPYruX y4eOHBIX IPEIMETOB
5.3 OneprpoBaTh NOHATUAMU: ONPEACIECHUE, TEOPEMA, CIIEICTBUE, 1I0KA3aTEIbCTBO




11 KJIACC

Kox mpoBepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbI CPeIHEro 001Iero

pe3yJabTarTa o0pa3oBaHus
1 Uucia 1 BBIYUCIICHUS
1.1 OmnepupoBaTh NOHATHSAMU: HATypaJbHOE, LIEJIOE YUCIIO; MCIOJIb30BATh MPU3HAKU IEIUMOCTH LENbIX YHCEIN, PAa3I0KEHHE
41CiIa Ha POCTBIE MHOKUTEIH JUI PELIeHUs 3a1a4
1.2 OrnepupoBaTh MOHSATUEM: CTENIEHb C PALlMOHAJIbHBIM [IOKa3aTesieM
1.3 OnepupoBaTh NOHATHIMU: JIOTapU(M UHUCIIa, AECITUYHBIE U HATYpaJIbHbIE JIOrapH (MBI
2 YpaBHEHHS U HEPABEHCTBA
21 [IpuMeHsTH CcBOICTBA CTENeHH sl MpeoOpa3oBaHUs BI)Ipa)KeHI/II\/:IJ, OIIEpUPOBATh NMOHATUSAMU: II0OKA3ATEIBHOE YPABHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIbI IOKA3ATEIbHBIX YPABHEHUI U HEPABEHCTB
29 BEINONMHATE NpeoOpa3oBaHMs BBIPAKCHUH, COAEPXKALIUX JIOTapU(pMBbl; ONEPUPOBATh IMOHATHAMHU: JIOrapupMHUIECKOE
YpaBHEHUE M HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB
23 Haxoauts pemeHns npocTelnnx TPHrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMM: CHUCTEMA JIMHEHHBIX YpaBHEHHH M €€ pPEIICHUE; UCIOJIb30BaTh CHUCTEMY JMHEHHBIX ypaBHEHUN
111 PELIEHUS IPAKTUYECKUX 3a/1a4
2.5 Haxoquts pereHns npoCTeHIX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
26 MozaenupoBaTh peajbHble CUTYallMM Ha s3bIKE anreOpbl, COCTABIATH BBIPAXKEHUsI, yPaBHEHUS, HEPABEHCTBA U CHCTEMBI 110
YCIOBHUIO 337a4H, UCCIEN0BATh MOCTPOSHHBIE MOJEIH C UCIIOJIb30BAaHUEM allapara aareopsl
3 OyHkyK U rpaduku
OnepupoBaTh NOHATUAMHU: NEpUOANUYECKas (QYHKIMS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH, TOUKH IKCTpeMyMa (DyHKIIHH,
3.1 Hau0oJIbIlIee M HAUMEHbIIIee 3HaUeHUs! (PYHKIMK Ha IPOMEXKYTKE; UCIOIb30BATh UX MAJIS UCCIIEN0BaHUs (DYHKIMHU, 3aJaHHON
rpadukoM
32 OnepupoBatb TOHATHAMH: rpauKu OKa3aTeIbHOM, norapHQ)MquCKovﬁ U TPUTOHOMETPUUECKUX (QYHKIHI; H300paxkaTh UX
HA KOOPAMHATHOM IUIOCKOCTH U UCIOJIb30BaTh JUIsl PEIICHUS] YPAaBHEHUI U HEPABEHCTB
33 I/I306Pa)KaTB Ha KOOIBHHHaTHOﬁ IUIOCKOCTU TpaUKK JIMHEHHBIX YpaBHEHHMH U MCIOJIb30BaTh UX Ul PEILIEHUS] CUCTEMBI
IIMHENHBIX YpaBHECHUN
34 Vcnionb30BaTh rpadukn GYHKIUHN U1 UCCIET0BaHNS TIPOLIECCOB U 3aBUCUMOCTEH U3 APYTUX YIEOHBIX TUCIUIUINH

4

Hauana MaTemMaTH4eCcKOro aHajan3a




Ko nposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbI CPeIHEro 001Iero

pe3yjabTara o0pa3zoBaHusi

41 OnepupoBarb NOHATHAMH: HeTIpEpbIBHAL GbyHKLUSA, TPOU3BOAHAS (DYHKIMH; HCIIOIb30BaTh T€OMETPUUECKUN U (pU3HUECKUM
CMBICJI IPOU3BOIHOM [UIsl PELLICHUS 3a1a4

4.2 HaxoquTh Npou3BOAHBIE JIEMEHTAPHBIX (DYHKIUH, BHIYUCISATH IPOU3BOIHBIE CYMMBbI, IPOU3BEICHUS, YACTHOIO (DYHKINH

43 lcnionb30BaTh NMPOU3BOAHYIO Ul HCCIENOBaHUSA (YHKIMU HA MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh Pe3yJbTaThl

' ViCClIeIOBaHMS K IOCTPOECHUIO Tpa(UKOB

44 lcnonb30BaTh NPOU3BOAHYIO JUISl HAXOXKICHWS HAWIy4lllero pEeLIeHUs B INPUKIAJHBIX, B TOM YHCJIE COLUAJIBHO-
HDKOHOMMYECKHX, 3a/1a4ax

4.5 OmnepupoBaTh NOHATHAMU: IEPBOOOpa3HAst U MHTErpall; HOHUMATh T€OMETPUYECKUN U (PU3NYECKUI CMBICI HHTErpasia

4.6 Haxoaute nepBooOpa3Hble 3JIeMEHTapHBIX (QYHKIMH, BBIYUCIATH HHTErpai 1o ¢popmyie Hetorona — JleiiOHuna

47 PemaTh NpUKIagHBIE 3aJadd, B TOM YHCIE COLMAIbHO-JKOHOMUYECKOTO M (PU3MYECKOro Xapakrepa, CpeicTBaMU

MATEMATHYCCKOI'O aHalIn3a




5. IMMPOBEPAEMBIE 2JIEMEHTBI COJAEPKAHUSA

10 KUIACC
Kog IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Uucna u BEIYMCIEHUS

PaLII/IOHaJ'IBHLIe ypcina. OOBIKHOBEHHEIE U ACCATUYHBIC ):[pO6I/I, MPOLCHTHI, OECKOHEYHBIE MEPpUOANYICCKHUC I[pO6I/I. ApI/I(i)MCTI/I‘-ICCKI/Ie onepannu ¢

1.1 |panuoHaIbHBIMU YHCIIAMH, MPEOOpa30BaHMs YUCIOBBIX BbIpaxkeHuil. IlpumeHneHue apoOelt M NMPOLEHTOB AJs pPEICHUS NPHUKIAAHBIX 3a1ad U3
Pa3IUYHBIX OTpacieil 3HAHUI U peaIbHOM )KU3HH
12 JleiicTBUTEnbHBIE YnCIa. PalMoHanbHbIE M HPPALMOHAIBHBIE YHCIIA. Apnq)MemuquKHe olepaLuy ¢ JAeHCTBUTENBbHBIMU yucIaMu. [IpnOakéHuble
BBIYMCIICHHS, IIPAaBUJIAa OKPYIVICHHs, IPUKKUIKA U OLICHKA Pe3yJIbTaTa BBIYMCICHUI
13 CT?HGHB c menbiM mnokaszateneM. CraHmapTHas ¢Qopma 3anucu JeHCTBUTENbHOrO uucina. lMcmonb3oBaHMe NOAXOIAMIEH (OPMBbI 3alucH
EMCTBUTENBHBIX YHCEJI AJIS PEIIECHUs IPAKTUYECKUX 3a/1a4 U NIPEICTaBICHHs JaHHBIX
1.4 [Apudmerndeckuil KOpeHb HaTYpaiIbHOM cTenenu. [lelicTBus ¢ apupMeTUIECKUMU KOPHIMU HaTypaIbHOM CTEIeHU
1.5 |CuHyc, KOCHHYC U TaHT€HC YUCJIOBOT0O apryMeHTa. APKCUHYC, apKKOCHHYC, aDKTaHI'€HC YHCIOBOrO apryMeHTa
2 |[YpaBHEHus U HEpAaBEHCTBA
2.1 [ToxnecTBa u TOKAECTBEHHBIE TPEOOPa30BAHUS
2.2 |[Ipeobpa3oBaHKHe TPUTOHOMETPUUECKUX BhIpaXkeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYJIBI
2.3 |YpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTox HHTEpBaoB
2.4 [Pemenue 1enbIx U APOOHO-pAIMOHATILHBIX YPABHEHUI 1 HEPABEHCTB
2.5 [PemeHue uppalMOHANbHBIX YPAaBHEHUI 1 HEPABEHCTB
2.6 |PemeHne TPUrOHOMETPUUYECKUX YPABHEHUN
2.7 [lIpumeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTHUECKHX 3a/1a4 U 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKU U PeaIbHOM XKU3HU
3  |Pynkuuu u rpapuku
3.1 |®ynkuws, criocoOs! 3ananus ¢pyHkuuu. ['paduk Gpynkiun. Bzanmuo oOpatHbie GyHKIMH
3.2 |OGnacTb onpeneneHus ¥ MHOXeCTBO 3HaueHu pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku 3HakonocTosHCTBa. YETHBIE U HEUETHBIE (DYHKLIIUU
3.3 |Crenennas ¢pyHKUMS C HATYpaJbHBIM U IIeNbIM NOKa3areneM. E€ coiicTBa u rpaduk. CBoiicTBa 1 rpadvik KOPHS 1-0il CTETIEHU
3.4  |TpuroHoMeTpudecKas OKpYKHOCTb, ONIPEIEIEHUE TPUTOHOMETPUIECKUX (DYHKIMI YUCIOBOTO apryMeHTa
4  |Hauana maTeMaTH4eCKOIO aHAIHU3a
4.1 |[locnenoBaTenbHOCTH, CIOCOOB! 3alaHUs NIOCIE0BATEIbHOCTEH. MOHOTOHHBIE TOCIEJ0OBATEIbHOCTH




Kog IIpoBepsieMblii 31eMEHT COAEPKAHUSA

ApudmeTrueckas M reoMeTpuueckas mporpeccud. beckonedHo yoObiBaromiasi reomerpudeckas mporpeccusi. Cymma OecKOHEHYHO YyObIBarouiei
4.2 |reomerpuyeckod mnporpeccur. P@opMyiia CIOXHBIX MNPOLUEHTOB. MCIONb30BaHUE MPOTrPECCHU ISl PEIICHHs] pPEAbHBIX 3aad MPUKIATHOTO
Xapakrepa

5  |MHoOXecTBa U JIOTHKa

51 MHOxkeCTBO, omnepauuu HaJ MHokecTBamu. [luarpammsl Oiinepa — Benna. [IpumeHeHHe TEOPETHKO-MHOXKECTBEHHOIO amrapara JUulsi OIUCAHMs
' peabHBIX IPOLIECCOB U SIBJIICHUM, IPU PEILIEHUH 3ajlay U3 IPYTUX y4eOHBIX IPEeIMETOB

52 Onpez[eneHI/Ie, TeOopEMa, CICACTBHUC, NOKA3aTCIILCTBO

11 KUIACC
Kox IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Uucna u BBIYUCIECHUS
1.1 HatypaiibHble 1 nensle uncia. [Ipu3Haky 1enMMOoCTH HEebIX YUCell
1.2 CreneHb ¢ pallMOHAIBHBIM NTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudm uncna. JleciTuuHbIe U HATYpaIbHBIE JOTapU(MBI
2 'YpaBHEHMsI U HEpAaBEHCTBA
2.1 [TpeoOpazoBaHue BbIPAXKEHUH, COACPIKAIINX JIOTapUPMBI
22 [IpeoOpa3oBaHue BIpaK€HH, COAEPIKAIINX CTETIEHU C PALIMOHAIBHBIM IIOKa3aTeIeM
2.3 [IprMepb! TPUrOHOMETPUYECKHX HEPABEHCTB
24 [loxasaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEeHHs 1 HEPaBEHCTBA
2.6 CucTeMbl TMHENHHBIX ypaBHEHUN. PelieHne npukiagHbIX 3a1a4 ¢ HOMOIbI CUCTEMbI IMHEWHBIX YpPaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
2.8 [IpyMeHeHNe ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTUYECKHX 3a/1a4 U 33/1a4 U3 PA3JIMYHBIX 00JacTel HayKH U pealbHOM )KU3HU
3 OyHKIMH U TpaduKu
31 Oynkiyst. [lepuonnueckne ¢yHkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MakcuMymbl ¥ MUHUMYMBI (yHkiuu. HaunGomnbinee wu
' HalMEHbIlIee 3HaueHHe (DYHKIIUU Ha TIPOMEKYTKE




Kog IIpoBepsieMblii 31eMEHT COAEPKAHUS

3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOUCTBA U IPaPUKU
33 [TokazarenbHas 1 JjorapupmMudeckast QyHKINN, X CBOMCTBA U TpaduKu
34 Hcnonp3oBanue rpa@ukoB pyHKUUN A7 pelIeHHs] ypaBHEHUH M TUHEHHBIX CUCTEM
35 Vcnonb3oBanue rpadukoB (QyHKIMH AT MCCIIENOBAaHMS MIPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PEIIEHHM 3a7ad U3 IPyrux
y4eOHBIX MPEAMETOB U pEaIbHOM KU3HU
4 Hauana MmaTreMaTu4ecKoro aHanusa
4.1 HenpepsiBable QyHKIIMK. MeTOa MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
4.2 [TpousBoaHast pyHKIuU. ['eomMeTprudeckuii 1 GU3NISCKUI CMBICI TPOU3BOIHOMN
4.3 [TpousBoaHbIE 371€MEHTApHBIX (PYyHKUINH. POPMYIIbI HAX0XKICHHS IPOU3BOIHON CYMMBI, TPOU3BECHUS M YACTHOTO (DYHKLUH
44 [IpumeHeHne NpPOM3BOJHOM K MCCIIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHue HamOONBIIET0 M HAaWMEHbBIIETO
' 3Ha4YeHUs! (PYHKIIUH HA OTPE3Ke
45 [IpyMeHeHne MPOM3BOAHOMN I HAXOKACHHUS HAUTYUIIEero pelleHns B NPUKIAJAHbIX 3aJa4ax, Ul ONpeleIeHNs CKOPOCTH IpoLecca, 3alaHHOro
dbopmynoii nnu rpadukom
4.6 [lepBooOpaznas. Tabnuia nepBooOpa3HbIX
4.7 MuTterpai, ero reoMeTpuyeckuii M GU3NUEeCKuil cMbICI. Berarcinenre naterpana no gpopmyne Hetotona — JleitOnura

MPOBEPSAEMBIE HA EI'3 I1I0 MATEMATHUKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
MMPOI'PAMMBI CPEJHET'O OBLIET'O OBPA3OBAHUA

Koa npoBepsiemoro IIpoBepsiemble TPeGOBaHHUS K MPEAMETHBIM pe3y/JbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHuUs cpeaHero o0mero od0pa3oBanus

Brnanenue mMeronamu 1oKa3aTenbCTB, AITOPUTMAMH pEIIEHUS 3a/1a4; yMeHHe (GOpMYIHpPOBATh U ONEPUPOBATH MOHATHAMU:
orpejeNieHue, aKCcHoMa, Teopema, CJeJACTBHE, CBOICTBO, NpPHU3HAK, J/I0Ka3aTeIbCTBO, PaBHOCUIIbHBIE (DOPMYIHPOBKU;
OpPUMEHATh UX; yMEHUE (QOpPMYIHpOBaTH OOpaTHOE M MPOTHBOIOJIOXKHOE YTBEPXKAECHUE, MNPUBOAUTH TNPUMEPHl U
1 KOHTPIIPUMEPBI, UCIOIB30BaTh METOJ] MaTEMaTHUECKON MHIYKIIMH; IPOBOJIUTH JI0KA3aTeIbHbIE PACCYKIEHHS P PELICHUH
3a7a4, OLICHMBAaTh JIOTMYECKYIO IIPABWIBHOCTh PACCYXXIEHHWH; yMEHHE OINEpUPOBAaTh TOHATUSMHU: MHOKECTBO,
MOJIMHO>KECTBO, OIEpallMU HaJl MHOXKECTBAMH; YMEHHUE HCIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHbBIN anmnapar AJis OMHCAHUS
peabHBIX MPOIECCOB U SIBICHUH U PU PELICHUH 33J1a4, B TOM YHCIIE U3 JPYTUX Y4eOHBIX IPEIMETOB; YMEHHE ONEpHPOBATh




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM Pe3yJbTATaM OCBOECHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl
cpeaHero o0uero o0pazoBaHus

HOHSATHUSAMU: Tpad, CBSI3HBIA Tpad, n1epeBo, HUKI, Tpad HA MIIOCKOCTH; YMEHHE 33/1aBaTh M ONMUCHIBATH Tpadbl Pa3IMYHBIMU
croco0amu; UCIOJIB30BaTh Ipadbl IPU PEHICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSMU: HaTypalIbHOE YHCIIO, 1I€JI0€ YUCIIO, CTETIEHb C LIEIbIM [T0Ka3aTeiaeM, KOpEeHb HaTypalbHOM
CTCTICHH, CTEICHb C PallMOHAILHBIM TIOKA3aTelieM, CTENEeHb C JEHCTBUTEILHBIM IOKa3aTejeM, JIOTapudM YUCia, CUHYC,
KOCHUHYC U TaHT€HC IIPOU3BOJIBHOTO YUCIIA, OCTATOK MO0 MOAYIIO, PAIMOHAIBHOE YKCIIO0, UPPAI[MOHATILHOE YHCIIO0, MHOYKECTBA
HATypaJbHBIX, EJIbIX, PAIIMOHATBHBIX, IEUCTBUTEIILHBIX YUCEN, YMEHUE HUCIIOIb30BATh MPU3HAKH JCIIUMOCTH, HAUMEHBIIINI
o0l nenuTens U HauMeHbIlee ollee KpaTHOe, alropuT™M EBKiHIa mpu pelieHdd 3a]ad; 3HAKOMCTBO C Pa3jIHYHBIMH
MO3UIIMOHHBIMU CHCTEMaMH CUYHUCJICHUS; YMEHHE BBITIOJHATh BBIYMCICHUE 3HAYCHHH U MPEeoOpa3oBaHUs BBIPAKEHUU CO
CTeMeHsIMH M Jorapudmamu, Mmpeodpa3oBaHUs APOOHO-PAIMOHANBHBIX BBIPAXKEHHUI; YMEHHE OINEPHUPOBATh MOHITHUSIMU:
[I0CJIEI0BATENbHOCT, apu(MeTHdecKasi MpOrpeccusi, reoMeTpuUecKas Iporpeccus, OECKOHEUHO yObIBaroliasi reoMeTpu-
yeckasl Mporpeccus; yMEHUe 3aJaBaTh IMOCIEJ0BATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMyI; yMEHUE
OTIEpPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIIO, CONMPSHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOAYJIb W ApTYMEHT KOMIUIEKCHOTO
yrcna, ¢opMa 3amucH KOMIUIEKCHBIX 4Hced (TeoMeTpudeckasl, TpPUTOHOMETpUYecKas U ajredpanyeckas); yMeTb
MPOU3BOJUTH apu(PMETHUECKUE ACUCTBUSA ¢ KOMIJIEKCHBIMUA YHCJIAMH; MPUBOUTH MTPUMEPHI UCIIOJIb30BAaHUSI KOMIUIEKCHBIX
YHCEJI; ONIEPUPOBATHh MOHATHAMU: MaTpula 2x2 u 3x3, onpeAennuTeslb MaTpULlbl, TCOMETPUUECKHUI CMBICIT ONPEETUTEIS

YMeHne omnepupoBaTh MOHATUSIMHU: pallMOHAIbHBIC, HpPpaAllMOHAIbHBIC, TMOKA3aTelbHbIE, CTENEHHBIE, JorapupMUUYECKUE,
TPUTOHOMETPUYECKHUE YpaBHEHHUS M HEPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEPUPOBATH MOHATHAMHU: TOXKIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHUW ¢ HEPABEHCTB, PABHOCHUIIBLHOCTH
YpaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE pelllaTh YPAaBHEHMsI, HEPABEHCTBA U CUCTEMbI C IOMOILBIO Pa3IUYHBIX IPUEMOB;
pemaTh ypaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBI C IMapaMeTpPOM; MPUMEHATh ypPAaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI MJIA
pelieHrs MaTeMaTUYeCKUX 3a7a4 M 3a1a4 U3 Pa3INYHBIX 00JIacTel HAYKU U PeaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QPYHKIUS, YETHOCTh (DYHKIMH, MEPUOIUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (DYHKIMH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIUHU, HauOoJbllee M HauMEHbIIee 3HaYeHHs (YHKIMH Ha TPOMEXKYTKE,
HenpepbiBHAas (YHKIMSA, aCUMOTOTH rpaduka (yHKIMH, TepBas W BTOpas NpPOU3BOJHAS (DYHKIMHM, T€OMETPUYECKHH U
busznyecKkuit CMBICT MPOU3BOJHON, MEpPBOOOpa3Has, OMPENEIEHHBIM HHTErpall; YMEHHE HAaXOIWUTh aCUMOTOTHI Tpaduka
(GyHKLIMU; yMEHHE BBIYUCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOIO U KOMIO3UIMM (DYHKIMHA, HaXOJUTh
ypaBHEHHE KacaTelbHOM K rpaduKy (YHKIMH;, YMEHHE HAXOAUTh MPOU3BOAHbBIE 3JI€MEHTAPHBIX (PYHKUNN; yMEHUE UCTIONb-
30BaTh MPOM3BOJHYIO JUIs MCCIeNOBaHUA (PYHKUUH, HAXOIUTh HaWOOJbIINE M HAMMEHBIINE 3HaYeHUs (PYHKIUI; CTPOUTH
rpagukd MHOTOYJIEHOB C MCIOJb30BAaHUEM ammapaTa MaTeMaTUYeCKOTO aHaliu3a; HPUMEHATb TPOU3BOJHYIO JUIf
HAXOXKJCHUs HAWJIYYlIero peuieHus B MPHUKIAAHBIX, B TOM YHCIE COIMAJIbHO-DKOHOMHUYECKMX M (HU3MYECKUX 3aJayax;
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HAXOJWTh IUIOMIATN U 00BEMBI QUTYp C MOMOIIBIO MHTErpaja; MPUBOANUTH NMPUMEPHl MATEMaTHYECKOTO MOJCINPOBAHUS C
noMOIIbI0 A epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIUH, oOpaTHass QYHKIHSA, KOMIO3UIUS (DYHKIHHA, JTUHEHHAsS (QYHKIUA,
KBaJpaTU4Has (QYHKIUSA, palMOHAIbHAs (YHKIMS, CTENEHHas (QYHKUHSA, TPUTOHOMETpHUYECKue (yHKIMH, OOpaTHBIE
TpUTOHOMETpHUYecKue (YyHKIUH, MOKa3aTelbHas M Jorapumuueckas (QpyHKIHUU; YMEHHE CTPOUTh TpadUKU H3YYEHHBIX
(GyHKIWH, BBIMOTHATH TNpeoOpazoBaHust TpadukoB (YHKIMIA, HCIONB30BaTh TpapuUKH IS HM3YyYCHHS IPOIECCOB U
3aBHCUMOCTEH, NMPU PElIeHUH 3a/1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M 3a/1ad M3 PeajbHOW KU3HU; BhIpaxaTb (opMyIaMu
3aBHCUMOCTH MEXIY BEIIMYMHAMH; HCIIOJIL30BaTh CBOMCTBA M rpaduku (GyHKIMHA Ui pelieHus] ypaBHEHUH, HEPABEHCTB U
3a1au

C mapamMeTpaMu; N300pakaTh Ha KOOPJIUHATHON TNIOCKOCTH MHOYKECTBA PEIICHHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peuiath TEKCTOBBIE 3a]laud pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI, TOJM M YacTH, Ha JBHXKEHHE, paboTy,
CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33Ja4d W3 OOJIACTH YNPABJICHUS JTUYHBIMU U CEMEHHBIMH (PMHAHCAMM); COCTABIIATH
BBIPAKCHMUSI, YPaBHEHUH, HEPAaBEHCTBA
U MX CHCTEMBI II0 YCJIOBUIO 3aJjaud, UCCJIEJOBATh MOIYYEHHOE PEILICHHWE M OLICHMBATh MPaBAONOLOOHOCTb PE3yIbTaTOB;
YMEHHME MOJEINPOBATh PEATIbHBIE CUTYyallUH Ha SI3bIKE MATEMATUKH; COCTABIIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CHCTEMBl 10 YCIIOBHIO 33Jauyd, WCCIEAOBaTh IIOCTPOCHHBIE MOJENIM C UCIOJb30BAHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH ITOTYUYEHHBIN PE3YNIbTAT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu]MeTHdeckoe, MeanaHa, HauOoJbllee U HalMEHbIIee 3HAuUeHHs, pa3Max,
JUCIepCusi, CTaHJAApTHOE OTKJIOHEHHE YMCIOBOrOo Ha0opa; yMEHHE W3BJIEKaTh, WHTEPIPETHUPOBATh HHGMOPMALHNIO,
NpeCTaBICHHYI0 B TabiuIax, Ha AMarpammax, rpadukax, OTpakalollyl0 CBOMCTBA peajbHBIX MPOLECCOB M SBICHUH;
NPEJCTaBIATh MH(OPMALIMIO C TOMOIIBI0 TAaOMUI] U AMArpaMM; HCCIENOBaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TpaUUecKMX METOJ0B M 3JIEKTPOHHBIX CPEJCTB; IpadUyecKH HCCIIeAOBaTh COBMECTHbIE HaOIIOEHUS
C TOMOIIBIO TMArpaMM PacCEMBAHUs U JUHEHHON perpeccuun

YMeHue onepupoBaTh MOHATUAMU: CIy4allHBIA OMBIT M CllyyailHOE COOBITHE, BEPOATHOCTh CIIY4aifHOTO COOBITHS; YMEHHE
BBIUHCIISTh BEPOSITHOCTh C HCIOJIb30BAHHEM TIpadUyecKUX METOJIOB; MPUMEHATh (OPMYIbl CIOXKEHUS M YMHOXKEHHS
BEPOSTHOCTEH, (hOopMyiTy MOJTHOW BeposATHOCTH, (popmyny bepHymin, komOuHATOpHbIE (BAaKTHl M GOPMYIIbI, OLEHUBATH
BEPOSATHOCTH PEANbHBIX COOBITUI; YMEHUE ONEpUpPOBATh MOHATHIAMU: Cly4yailHas BeTMUYHMHA, paclpesieleHe BEpOITHOCTEMH,
MaTeMaTHYECKOe OKUIAHUE, TUCIIEPCHS U CTaHJApTHOE OTKJIOHEHHE CIydyallHOW BeNWYHMHBI, (PYHKIMH paclpeaesieHus
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO0 U HOPMAaJIbHOTO pacHpe/leieHHil; YMEHNE HCIOIb30BaTh CBOMCTBA M3YYEHHbIX
pactpenesieHuil Ui pemIeHusl 3a/ay; 3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
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UCCIICIOBAaHUM; YMEHHME HPUBOAMUTH IIPUMEpPbI MPOSIBICHUS 3aKOHA OOJBIIMX YHCET B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHHME OIEPUPOBAThH MOHATHUSAMHU: COUYETAHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUM, YUCIO NEPECTAaHOBOK; OMHOM
HploTOHa; yMeHME NpPUMEHSITh KOMOMHATOPHbIE ()AaKThl M PACCY)KICHMs Ul PELICHMs 3aJay; OLEHUBATh BEPOSTHOCTH
peasbHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYYCHHBIH pe3yIbTarT

VYMeHue onepupoBaTh NOHATUAMHU: TOYKA, NIPsAMAs, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, J1yd, BEJIMYMHA YIJIA, IUIOCKUN YroJl,
JBYTPAaHHBIN YroJI, TPEXTPAHHBIMA yroJ, CKPEIIUBAKOLIUECS IPSAMBIEC, MAPAIIIEIBHOCTh U NEPIEHANUKYIAPHOCTh NPSIMBIX U
IIJIOCKOCTEH, YroJl MEKIY MPSAMBIMU, YIOJ MEXAY IPAMOU U IIIOCKOCTBIO, YIOJl MEKIY IIJIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU
J10 TUIOCKOCTH, PACCTOSIHUE MEXAY IIPSAMBIMH, PACCTOSIHUE MEXAY INIOCKOCTSMH; YMEHHE MCIOJIb30BaTh IIPU PEILICHNUN 3a4a4
u3yyeHHble (AKThl M TEOPEeMbl IJAHMMETPUHU; YMEHUE OLICHHBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJEIM C IOMOLIbI0 N€OMETPUYECKHUX IOHATUM W BEIMYMH, pEUIaTh CBSA3aHHBIE C HUMH IPAKTHYECKHUE
3a1a4u
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YMeHne onepupoBaTh MOHATHAMH: IUIOMAAL (QUTYpBl, 00bEM (GUTYpHl, MHOTOTPAHHUK, MPABWIBHBIA MHOTOTPaHHHK,
CeueHHe MHOIOTpaHHUKa, KyO, mapajsienenunes, npusma, nupamuia, Gurypa u noBepxHOCTh BpaIlEHUs, LIWIMHIP, KOHYC,
map, cdepa, miIomanb c@epbl, IUIOMIAJb IOBEPXHOCTHM MNHUpPAMHUAbI, NPHU3MBL, KOHYyca, UUIUHApa, OO0OBEM KyoOa,
MIPSAMOYTOJIBHOTO IapajulelienuIiea, MUpaMUabl, MPU3MBbI, LHAIUHAPA, KOHYyCa, LIapa, pa3BEPTKA MOBEPXHOCTU, CEUECHUS
KOHyCa M IWINHApA, MapajuleibHbIE OCH WIM OCHOBAaHHUIO, CEUCHME IIapa, IUIOCKOCThb, Kacaromascss cdepsl, LUINHApPA,
KOHYCa; YMEHHUE CTPOUTh CE€UYEHUE MHOTIOIpaHHMKA, MU300pakaTb MHOTOTPAHHUKHU, (GUTYpBl U MOBEPXHOCTH BpAIIECHUs, UX
CEYEHHs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUUYECKUX QUTYp,
CaMOCTOSITENIbHO (OPMYJIHPOBATh OIPENENIEHUs] U3y4aeMbIX (UIyp, BBIJIIBUTaTh TUIOTE3bl O CBOMCTBAX M NpHU3HAKaX
reoMeTpuueckux (uryp, 000CHOBBIBATh MM ONPOBEPraTh MX; YMEHHE MPOBOIAUTH Kilaccu(UKauio (GUTryp MO pa3iuuHbIM
NPU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE TONOJIHUTENIbHbBIE TOCTPOSHHUS
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YMeHue onepupoBaTh MOHATHAMU: JABM)KEHHE B IPOCTPAHCTBE, NMapajlIeNIbHBI NEPEHOC, CHMMETPHS Ha IUIOCKOCTH WU B
IIPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHue MOAOOHS, MOA0OHBIE (DUTYphl; YMEHHE paclo3HaBaTh pPaBHbIE U TMOJOOHBIE
¢Gurypel, B TOM 4HcCl€ B IPUPOJE, MCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh I'€OMETPHUUECKUE OTHOLICHHS MPU PELICHUU
3a]a4; HaXOJUTh '€OMETPUYECKUE BEIMYHMHBI (UIMHA, YToJ, IUIOMaas, 00bEM) MPH PEIIeHUH 33Ja4 M3 JIPYruX Y4eOHBIX
NOPEeMETOB U U3 peabHOW JKU3HH; yYMEHHE BBIYMCISATH T€OMETPUYECKHE BETUYMHBI (UIMHA, YTOJ, IUIOMIAJ b, OO0BEM,
IUIOIIA/Ib TIOBEPXHOCTH), MCHOJb3Ysl W3y4eHHbIE (OPMYJIbl U METOJIbl, B TOM YHWCIIE: IJIOL[a/lb MOBEPXHOCTH MUPAMUBbI,
OpU3MBbl, KOHYCa, LWJIMHAPA, IUIOMAab cdepbl; 00bEM KyOa, MPSIMOYTOJbHOIO MNapajuleienunena, MUpaMHuIbl, MPU3MBI,
IWIMHApPA, KOHYCAa, [lIapa; YMEHHE HaXOJIUTh OTHOIIEHHE 00BEMOB MMOI0OHBIX QUTYp

12

YMenue OIICPHUPOBATH NOHATUAMUA: NPAMOYT'OJIbHAA CUCTCMA KOOPpANHAT, BEKTOP, KOOPANWHATLI TOUKU, KOOPAWUHATHI BCKTOPA,
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CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HAa YHUCJIO, PA3JIOKCHHUE BEKTOpPA I10 6a3Hcy, CKaJIApHOC MMPOU3BEACHUEC, BEKTOPHOC
MMPOU3BCACHUC, YTOJ MCKAY BCKTOpaMH, YMCHHC HCIIOJIL30BATh BCKTOpHBIfI )51 KOOpI[HH&THLIﬁ MCTOH IJId PCHICHUA
TCOMETPHUYCCKUX 3a/lad U 3a1a4 APYTUX y‘le6HBIX IMpEAMCTOB
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YMeHue BBIOMpATh MOIXOMSAIIMN METOJ JUIs pEHICHUs 3334, MOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKU B H3yYCHHUHU
HOPUPOHBIX U OOILECTBEHHBIX IPOLIECCOB U SBJICHUIN; yMEHHE paclio3HaBaTh MIPOSBICHNUE 3aKOHOB MaTeMaTHKHU B UCKYCCTBE,
yYMEHUE IPUBOANTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCHUICKON M MUPOBOM MAaTEMaTUYECKON HAYKU

7. NEPEYEHb JIEMEHTOB COAEP)KAHUS, TIPOBEPAEMBIX HA EI'D I1I0O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Uuclia v BEIYKMCIICHUS
1.1 HatypaJibHble 1 nenble uncia. [Ipu3Haku 1enuMOoCTH HEebIX YUCell
1.2 Parmonaneibie uncia. OOBIKHOBEHHBIC U IECSITHYHbBIE TPOOU, MPOIEHTHI, 0ECKOHEYHBIE MEPUOINIECKHE IPOOH
1.3 ApudmeTrnueckuii KOpeHb HaTypaJbHOU cTerneHH. J{eHCcTBHS ¢ apuMETHIECKUMHI KOPHIMHU HATypaJIbHOW CTETICHH
1.4 Crenens ¢ 1enbIM nokazareiaem. CTeneHb ¢ paloHaIbHbIM noka3arenemM. CBONCTBA CTENEHU
1.5 CHHYC, KOCUHYC ¥ TAHT'€HC YUCJIIOBOIO apryMeHTa. APKCUHYC, ApKKOCHHYC, aDKTAaHI'€HC YHCIOBOTIO apryMEeHTa
1.6 Jlorapudm yncna. JlecsTHUHBIE M HATYPAJIbHbIE JOTapH(pMbI
17 JlelicTBUTENbHBIE YHCIIA. Apnq)MeTquCKHei ornepauuu ¢ JAEUCTBUTEIbHBIMU udnciaMu. [IpuOnmkEHHBIE BBIYMCICHUS, MPaBUIA OKPYIJICHMS,
NPUKUIKA U OLIEHKA pe3yIbTaTa BHIYMCICHUN
1.8 ITpeobpazoBanue BeIpaKEHUI
1.9 KommiekcHble uncia
2 YpaBHEHMsI 1 HEpAaBEHCTBA
2.1 Llenbie 1 1poOHO-paOHATBHBIE YPABHEHUS
2.2 HppanyoHaapHbIE YPABHEHUS
2.3 TpUTrOHOMETPUUYECKHE YPABHEHUS
24 [TokasarenbpHble U JorapuMUIECKrue ypaBHEHH




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
2.5 Ienpie 1 poOHO-panOHATBLHBIC HEPABEHCTBA
2.6 UppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble 1 JorapuMUIECKUe HEpaBEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHHU I M HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C lTapaMeTpamMu
2.11 Matpuna cucTeMsl JUHEHHBIX ypaBHEHUN. ONpeieauTellb MaTPULLB
3 DyHKIMU U TpaduKu
31 OyHKIHA, crocoObl 3aganus GyHKuH. ['paduk Gyaknuu. B3zaumHo oOpatHbie ¢GyHkimu. UETHbIe W HedéTHbIe (yHKIMH. [lepnoamueckue
) byHKIAH
39 OO6nacte onpezeneHus M MHOXeCTBO 3HaueHUM ¢ynkumu. Hymu ¢ynkuun. IIpomexyTku 3HakomnocTosHCTBa. IIpoMexyTKd MOHOTOHHOCTH
¢bynkun. MakcuMmymbl 1 MUHUMYMbI GyHKIMH. HanOosbiee 1 HauMeHblIee 3HaueHne (QyHKIIMU Ha IPOMEXKYTKE
3.3 CrenenHasi QyHKIHSI ¢ HATYpaJIbHBIM U LIEJIBIM 1oka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS 7-Oi CTENCHU
3.4 Tpuronomerpuueckue GpyHKIMU, UX CBOICTBA U rpaduKu
3.5 IToka3arenbHas U gorapudgmuyeckast QyHKIMH, X CBONCTBA U rpaduku
3.6 Touku paspbiBa. AcuMnToTsl rpagukoB ¢pyHkuui. CBONCTBA (YHKINH, HENPEPHIBHBIX HA OTPE3Ke
3.7 [TocyienoBaTeabHOCTH, CIOCOOBI 3aJaHMsI TOCJIE0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX MTPOIICHTOB
4 Hayana MmaTeMaTu4ecKkoro aHajimsa
4.1 ITpousBognast pyHkuuu. [Ipon3BoaHbIe HJIeMEHTAPHBIX (YHKITHHA
49 [IpumeneHnue mpou3BOJHON K HCCIEI0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxxieHue HanbopIero 1 HaMMEHBIIEro 3HaY€HUs
' (GYHKIMH HA OTpe3Ke
4.3 ITepBoo6paznas. MnTerpan
5 MHOeCTBa U JIOTHKA
5.1 MHO03KeCcTBO, oniepaliui HaJ MHOXecTBaMH. JlnarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTncTHKa
6.1 OnwucarenpHasi CTATUCTHKA
6.2 BeposaTtHOCT
6.3 Komb6unaropuka




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOorpaHHUKU
7.4 Tenma 1 MOBEpXHOCTH BpaIICHUS
7.5 KoopauHaThl 1 BEKTOPbI
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