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IHosicHUTEJALHAA 3aIIHCKA

PabGouass mporpamma cocraBieHa B COOTBETCTBHM ¢ TpeOoBaHusiMu  DenepalibHOTO
rocy/IapCTBEHHOI0 00pa30BaTeIbHOrO CTaHapTa OCHOBHOTO 0011ero oopa3zoBanusi, ¢ yuerom [Ipumepnoit
OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBI OCHOBHOT'O 00111eT0 00pa3oBanus, 2015 r.

Pabouast nporpamMma paspaboTaHa Ha OCHOBE HOPMATHBHBIX JIOKYMEHTOB:

1. ®enepanpubiii 3akoH  Poccuiickoit ®eneparuun ot 29 nekabpst 2012r. Ne 273-d3 «O6
obpazoBanuu B Poccutickoii @eaepanum».

2. ®enepanbHbIi TOCYIapPCTBEHHBIN 00pa30BaTENbHBINA CTAaHIAPT OCHOBHOTO 001Iero oOpa3oBaHMs
(ITpuka3z ot 17 npexadbps 2010r. Ne 1897 «O6 yrBepkacHuH (HeaepaaIbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNILHOTO CTaHAAPTa OCHOBHOTO 00IIero o0pazoBanus» (B pea. mpukaza MunoOpHayku Poccun
o1 29.12.2014 Ne 1644).

3. IlpumepHas ocHOBHas oOpa3oBareibHas NporpaMMa OCHOBHOTO oOOmIero oOpa3oBaHMs,
onobpenHoit dDeepabHBIM Y4eOHO-METOANMYECKUM 00BbEIMHEHHEM M0 o01ieMy oopasoBanuio [IpoTokon
3acemanus ot 8 anpens 2015 r. Ne 1/15

4. OcHoBHasi 00mEe0oOpa3oBaTelibHasl MpOrpaMMa OCHOBHOIO 001mero oOpa3oBaHus, (IIpUKa3
nmupektopa mkonsl Ne 204 ot 29.08.2017r.).

Lenpro peanmusanuu padbodeid mporpamMmbl 1Mo mpenMery «MaTemaThkay SBISICTCS YCBOCHUE
COI[Cp)KaHI/IFI HpeIIMeTa «MaTeMaTI/IKa)) U JOCTHXCHUC O6yanOIHHMHC$I pe3y.HI)TaTOB I/I3yT-IeHI/I$I B
COOTBCTCTBUHU C Tpe60BaHI/I$IMI/I, YCTaHOBJIeHHI)IMI/I CDCIIepaJILHI)IM FOCY[[apCTBeHHI)IM O6p330BaTeJII>HI>IM
CTaHJapTOM OCHOBHOTO 00I1Iero 00pa3oBaHuUs.

Onucanue mecra yueOHoro npeamera «MaremaTtuka» B y4eOHOM IVIaHe

B cootBercTBHU ¢ TpeboBaHMsIMH DeiepaabHOro roCyAapCTBEHHOT0 00pa30oBaTeIbHOIO CTaHAapTa
OCHOBHOro ob0miero o0OpazoBanus npeamer «MareMaTHkay Moapaszensercd Ha NpeaMeThl «Airedpay,
«I'eomeTpus», KOTOpPBIE N3Y4arOTCs ¢ 7-ro 1o 9-1 Kiacc.

O01Iee KOJIMUeCTBO YacoB cocrasisger 560 yacos.

B tom uucne: anre6pa B 7 kinacce — 140 4. (4 yaca B Henento), B 8 kinacce — 140 4., B 9 kmacce — 105 u.;
reometpust B 7 kiacce — 70 4. (2 yaca B Heneno), B 8 kiracce - 70 4., B 9 kimacce - 70 u.

YMK:

e VYuyeOHukn «Anrebpa. 7 kmaccy, «Anrebpa. 8 kmaccy, «Anrebpa. 9 kmaccy, Mepsmsk AT,
[Tononckuit B.b., fAkup M.C., - M.: «BenTana-I'pad»;

e «AureOpa: QuAaKTUYECKME MaTepuaibl. 7 Kiace», «AunreOpa: OUIAKTUYECKHE MaTepHajbl. 8
KJaccy», «Anredpa: numakTudeckue matepuansl. 9 kimace», Mepsnsak A.T., [lononckuit B.b., Sxup
M.C., - M.: «BenTana-I'pad»;

o VYueOnuku «I'eomerpust 7 kmacc», «'eomerpust 8§ kmaccy, «['eomerpus 9 kmacc», Mep3nsik AT,
[Tonouckuit B.B., Sxup M.C., - M.: «Benrana-I'pad»;

e «l'eomerpus: nMOaKTUYECKHE MaTepHaibl. 7 Kiace», «l'eoMeTpus: TUAAKTUYECKUE MaTepUasbl. 8
Kkiacey, «l'eomerpusa: aunaktuueckue marepuansl. 9 kmace», Mepsmsik A.l'., Ilononckuit B.b.,
Axup M.C., - M.: «Benrana-I"pad»;



IIporpaMMa cocTaBiieHa C Y4€TOM IPHHIMIA IIPEEMCTBEHHOCTH MEXKIY OCHOBHBIMHU CTYIEHSMHU
00y4YeHHs: Ha4aJIbHOH, OCHOBHOM U MOJIHOW CpeAHEN IIKOJIOM.

[InanupyemMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JIM4HOCTHBIE pe3y/IbTaThl
1) CchopMHpOBaHHOCTH OTBETCTBEHHOTO OTHOILICHUS K YYCHHIO, TOTOBHOCTb U CIIOCOOHOCTH
00yJaroIuxcst K cCaMOpa3BUTHIO U CaMOO0Pa30BaHUIO;
2) ChopMHUPOBAaHHOCTH LIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAYKU U OOILECTBEHHOM MPAKTUKH;
3) CdhopMupoBaHHOCTh KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOIIECHHUU CO BCEMH yYaCTHUKAMU B
00pa30BaTeNbHOM, yueOHO — MCCIIEI0BAaTENbCKON U APYTUX BUIAX EATEIbHOCTH;
4) YwMeHwue SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICIH B YCTHOM M MHChMEHHOW pEY, MOHUMATh
CMBICJI IOCTaBJICHHOW 3a71au¥, BEICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDPHI;
5) IIpexncraBiieHHe 0 MaTeMaTUYECKOW HayKe Kak cepe YeIOBEUeCKOW ACATeIbHOCTH, 00 dTanax ee
pa3BUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHSI LIUBUIIN3ALIUY;
6) KpuTH4HOCTH MBIIUICHHS, YMEHHE pPACIO3HABaTh JIOTHYECKA HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (aKTa;
7) KpeaTuBHOCTh  MBILIUICHUS, WHUIMATHBA, HAXOJYMBOCTh, AKTHBHOCTb MPU  PELICHUH
anreOpanvecKux 3ajad;
8) YMeHue KOHTPOIMPOBATH MPOIIECC U Pe3yNIbTaT YUeOHOW MaTeMaTHUECKOM JICSITEIbHOCTH;

MeTanpez[MeTm,le pe3yJabTaThbl

Pezynamuenvie YY/[:

® CaMOCTOSITEILHO OOHApYXKWMBaTh M (DOpPMYIHpOBaTH MPOOJIEMY B KJIACCHON W WHIWBHIYaTLHOM
y4eOHOM JeSATENHHOCTH,

® BBIIBHTaTh BEPCHH PEIICHUS MPOOJIEMBI, OCO3HABAaTh KOHEYHBIN pPE3yNbTaT, BHIOMPATh CPEICTBA
JOCTYDKEHUS TSI U3 TIPEUIOKCHHBIX MU UX UCKATh CAMOCTOSTEIILHO;

® COCTaBIATH (MHAWBUIYAIBHO WIH B TPYIIIE) IUTAH PEIICHUs IPOOIeMbI (BBIMTOJIHEHUS TPOSKTA);

e paboTas Mo MPeI0KEHHOMY HITH CAaMOCTOSITEIIbHO COCTABIIEHHOMY IIJIaHY, UCIOJIB30BaTh HAPSTY C
OCHOBHBIMH U JIONIOJIHUTEJIBHBIC CPEICTBA (CIpaBOYHAs JIUTEpPATypa, CIOXKHBIC MPHOOPHI,
KOMITBIOTED);

® [UIAHWPOBATH CBOIO WHIMBUIYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e CBOOOJHO TOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH M CaMOOIICHKH, HCXOJIS U3 TSI |
UMEIOIIUXCSI KPUTEPHUEB, pa3jinyas pe3yiabTaT U CIIOCOOBI JICHCTBHUI;

® B XOJI¢ MPEACTABICHUS MPOCKTA JIaBaTh OIICHKY €ro pe3ybTaTaM;

®  CaMOCTOSITEJIbHO OCO3HABATh MPUUYUHBI CBOETO yCIIeXa WIIM HEYCIieXa U HaXOUTh CIIOCOOBI BHIXO/1a
U3 CUTYyalluU HEeYCIexa;

YMETh OIICHUTH CTEIICHb YCIIENTHOCTH CBOCH WHANBUIYATBHON 00pa30BaTeIbHOM JIEATEIIbHOCTH;

Ho3znaeamenvnvie YY/[:

® aHANM3HWPOBATh, CPABHUBATH, KIIACCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SBJICHHUS,

® OCYIIECTBISTh CPAaBHEHUE, CEPUALIUIO U KIacCU(DUKAINIO, CAMOCTOSTEILHO BHIOMpPAas OCHOBAHUS U
KpUTEpUU JUIsI  YKa3aHHBIX JIOTMYECKUX OMNEpaluii; CTPOUTHh KIacCHPHUKAIUI0 MyTEéM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);



® CTpPOUTH JIOTUYECKH OOOCHOBAHHOE pAacCyXICHHE, BKJIIOYAIOUIEe YCTAHOBJICHHE MPUYHMHHO-
CIIEACTBEHHBIX CBS3CHL;

® C03/1aBaTh MaTEMaTHUYECKHE MOJIEIIH;

® COCTaBJATb TE3UCHI, PA3JIMYHbIE BUIBI IJIAHOB (IPOCTHIX, CIOXKHBIX U T.1I.). IIpeoOpa3oBbiBaTh
UH(OPMALIKIO U3 OJHOTO BUIA B APYTrO# (TabIMILy B TEKCT, IUarpaMMy H Ip.);

® BBIYUTHIBATH BCE YPOBHHU TEKCTOBOM MH(OpMAIUH.

® yMeThb OMNpeneisATb BO3MOXHBIE HCTOYHHKH HEOOXOAMMBIX CBEICHHH, NPOU3BOJUTH IOUCK
UH(pOpMaLMH, AaHATU3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTb.

e [IOHMMas INO3MLMIO JPYroro uejoBeKa, pa3inyaTb B €ro peuyu: MHEHHE (TOUYKy 3peHus),
JI0Ka3aTelabCTBO (apTyMEHTHI), (DaKThl; TUIIOTE3bI, AaKCHOMBI, TEOPUH. J{JIs1 3TOTO CaMOCTOSTENEHO
UCMOJb30BaTh Pa3jIM4Hble BUIBl 4YTE€HUS (M3ydarollee, IMPOCMOTPOBOE, O3HAKOMUTEIBHOE,
HIOUCKOBOE), TPUEMBI CITyILIAHHS.

® yYMETh WCIIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTMM KaK MHCTPYMEHT JUIs
JOCTIDKEHUSI CBOMX Liened. YMeTb BBIOMpaTh aJeKBaTHbIE 3ajjau€ HHCTPYMEHTaJIbHbIE
IpOrpaMMHO-aNapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenwie YY/I:

® CaMOCTOSITEJIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJIEHCTBUE B Ipymie (ONpeaensTs oOlLe ey,
JIOrOBapHUBATHCS APYT C APYTOM U T.1.);

® OTCTaWBas CBOIO TOUKY 3pEHHs], IPUBOJANUTH ApPTYMEHTHI, IOATBEPK s UX (paKTaMu;

® B IMCKYCCUU YMETb BBIIBUHYTh KOHTPAapPTyMEHTHI;

® YYUTHCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABaTh OIIMOOYHOCTH
CBOETr'0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATh €r0;

® [IOHMMas NO3MUIMIO JPYroro, pasziuyarh B €ro peyu: MHEHHE (TOUKY 3pEHHs), J10Ka3aTeIbCTBO
(aprymeHThl), (pakThbl; TUIIOTE3bl, AKCUOMBI, TEOPHUH;

IIpenmeTHble pe3yJibTaThI
BbinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAaHUS B NIOBCEIHEBHOI KU3HU U 00ecnedeHHs
BO3MO’KHOCTH YCIICIIIHOTO NMPOJOJI’KEHUs1 00pa30BaHus Ha 0230BOM yPOBHe)
DJIEeMEHTBI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

e OnepupoBarh Ha 0a30BOM YpPOBHE' MOHATUAMHU: MHOKECTBO, OSIEMEHT MHOXKECTBA,
MOJMHOXECTBO, IIPUHAUIEKHOCTD;

®  3a/1aBaTh MHOXKECTBA [IEPEUNCIIEHUEM HX IEMEHTOB;

® HAXOIUTh NepeceueHne, 00beJMHEHHE, TOJMHOXKECTBO B TPOCTEHIINX CUTYaIHIX;

e omepupoBarb Ha 0a30BOM ypOBHE IOHSTHUSAMHU: OIpEJEJIEHUE, aKCUoMa, Teopema,
JI0Ka3aTeIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI 111 OATBEPKACHHUS CBOMX BBICKA3bIBAHUM.
B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

UCIOJIb30BaTh Tpaduyeckoe MpPEeACTaBICHUE MHOXKECTB JUIsl OMMCAaHUS pPEAbHBIX IPOLECCOB U

SBJICHUH, IPU PELICHUN 3a]1a4 IPYTUX YUeOHBIX MPEAMETOB.

1 35ech u manee — pacro3HaBaTh KOHKPETHbIE TPMMEPb] OOLIUX TIOHATHIA 10 XApAKTEPHBIM IIPH3HAKAM, BBIIOJIHATh AEHCTBHS B
COOTBETCTBHH C OIPEICIICHIEM U MPOCTCHIITMMI CBOWCTBAMH HOHSATHA, KOHKPETH3UPOBAThH IIPUMEPaMH OOIINE TTOHATHS.
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Yucaa

e OrmnepupoBarb Ha ©0a30BOM YypOBHE TOHATHUSMHU: HATypalbHOE YHCIO, I€JI0€ YHCIIO,
OOBIKHOBEHHAs JPOOb, MEeCATUYHAs IpoOb, CMEIIaHHas ApPOoOb, pallMOHAIBLHOE YHCIIO, apu(MeTHIecKuit
KBa/IpaTHBIA KOPEHB;

®  ICIIOJIb30BaTh CBOMCTBA UMCEN U MpaBWJia ACHCTBHI MPHU BBINOJIHEHUU BBIYUCIICHUN;

®  HCNOJb30BaTh MPU3HAKU JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUN U
pelIeHUU HECTIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYINICHUE PAIlMOHAILHBIX YHCE B COOTBETCTBUU C MPaBUIIAMU;

®  OICHMBATh 3HAYECHUE KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOTO 1IeJIOT0 YKMCIIa;

®  pacrno3HaBaTh PAllMOHAIBHbBIC U UPPALIMOHAIBHBIC YUCIIA;

®  CpaBHHUBaTh YHCIIA.
B noBce1HeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPeEIMETOB:

®  OILICHUBATh PE3YJIBTAThl BHIYUCICHHUH MPU PEIICHUH MPAKTHYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYAIUAX;

®  COCTaBJISITh YMCJIOBBIC BBIPAKEHUS NP PEIICHUM MPAKTUYCCKUX 3a7ad U 3aad U3 JIPYrux
y4€OHBIX MPEIMETOB.
ToxknecTBeHHbIE PEOOPA3OBAHUSA

e  BEINOMHATH HECIIOXKHBIE TTPEOOpPa30BaHUs JIJIsl BBIUUCICHUS 3HAYECHUN YHCIIOBBIX BBIPAXKCHUH,
COJIEprKAIllUX CTENEHU C HAaTypaJbHBIM [OKa3aTesieM, CTENIEHU C LEJIbIM OTPULATENIbHBIM [TOKa3aTeseM;

®  BBITNOJHATH HECIOKHBIE TTPEOOPA30BAHUS 1IEJIBIX BBIPAKEHUN: PACKPBIBATh CKOOKU, MPUBOAUTH
MoJ00HBIE CIaraeMsbie;

®  HCIOJIb30BaTh (OPMYNBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAAPATOB) JJISl YIIPOILIEHUS BIYUCICHUN 3HAYEHUN BBIPAKCHHUIA;

®  BBHINONHATh HECJOXKHBIE MPEOOPa3OBaHUS APOOHO-TUHEHHBIX BBIPAKCHUH M BBIPAKECHHUH C
KBaJIPaTHBIMH KOPHSIMH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

1. TmoHWMAaTh CMBICH 3aITMCH YKCJIa B CTAHIAPTHOM BH/IC,

2. omepupoBarh Ha 6a30BOM YpPOBHE MOHATHEM «CTAHJAPTHAS 3alKCh YHCIIA.
YpaBHeHHUsS M HEPABEHCTBA

OnepupoBarh Ha 0a30BOM YPOBHE IOHATHSIMH: PaBEHCTBO, YHCIOBOE DPABEHCTBO, YpaBHEHUE,
KOpPEHb YPaBHEHMS, pEIICHNE YPABHEHMU S, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHIE HEPABCHCTRA,;

MIPOBEPSTH CIPABEAJIMBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;

peniaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISIIUECS K IMHEUHBIM;

peraTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHH, HEPABEHCTB;

MIPOBEPSTH, SIBISIETCS JIU JAaHHOE YHCIIO PEIIEHNEM ypaBHEHUS (HEpaBEHCTBA);

pemaTh KBaJipaTHbIe ypaBHEHUS 110 (hopMyJsie KOpHEW KBaJpaTHOTO ypaBHEHUS;



n300pakaTh pEIIEHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSMOH.
B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH JPYTUX NPeAMETOB:

®  COCTaBJISATh U pelllaTh JMHEHHBbIC YPABHEHUS NPH PEIICHUM 3aJad, BO3HUKAIOIIUX B APYIHX
y4eOHBIX IPEAMETaX.
DOyHKUUH

HaxonuTs 3HaueHune GyHKIMU 1O 33JJaHHOMY 3HAUEHHUIO apI'yMEHTa;

HaXO/AUTh 3HaUEHHE apryMeHTa I10 3aJaHHOMY 3HA4E€HUIO (YHKIIUU B HECIOXKHBIX CUTYallUsX;

OTIPEIeNIATh MOJOXKEHUE TOYKM 10 €€ KOOpAMHATaM, KOOPAMHATHI TOYKM IO €€ TOJIOKEHUIO Ha
KOOPAMHATHOM IIOCKOCTH;

110 rpauKy HaXOJUTh 00JaCTh ONPEAETICHUs, MHOXKECTBO 3HAYCHUN, HYIH (DYHKIUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHusi M YObIBaHMs, HauOoJiblllee M HaUMEHbIlIee 3HAYEHUS
byHKIINY;

CTPOUTH TpadUK TUHEUHON (QYHKIINU;

IIPOBEPATH, SBIAETCS JIM JaHHBIA Trpapuk TrpapuKkoM 3aJaHHOH (QYHKUUM (JIMHEHHOH,
KBaJ[paTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

OTIPENIeNIATh MPUOIMKEHHBIC 3HAUEHHS KOOPMHAT TOYKH NepeceueHus rpadukoB GyHKINHI;

orepupoBaTth Ha 0a30BOM YpOBHE TIOHSATHSAMH: IIOCIEAOBATENLHOCTh, apuMeTHYecKas
porpeccusi, reoMeTpuieckas Iporpeccus;

pemiath 3aJayd Ha IMPOIPECCHH, B KOTOPHIX OTBET MOXKET OBITh IOJyYeH HENOCPEICTBEHHBIM
1oJicueToM 0€3 mpuMeHeHus! GopMyIL.

B noBceaHeBHOI1 ;KM3HU M MPU U3YYeHUH IPYTHX MPeAMETOB:

UCIOIb30BaTh I'paMKU peajbHbIX MPOLECCOB M 3aBUCHUMOCTEH Ui OIpeJesieHUs UX CBOWMCTB
(HamOonplIMe M HAauUMEHbIIME 3HAYCHMs, NPOMEXYTKH BO3pacTaHUs M  YObIBaHMSA, 0OIacTH
MOJIOKUTENBHBIX M OTPUIIATENIFHBIX 3HAYCHUH U T.I1.);

WCTIOTF30BaTh CBOMCTBA JIMHEHHON (QYHKIIUH U €€ TpadyK MPU PEIICHUH 3a7a4 U3 IPYTUX YIeOHBIX
HpPEIMETOB.

CTaTHCTHKA U TeOPUSs BEPOSITHOCTEI

Wwmetp mpencTaBiieHHe O CTATHCTHYECKUX XapaKTEPHCTHUKAX, BEPOSTHOCTH CIyYaifHOTO COOBITHS,
KOMOWHATOPHBIX 3a]a4ax;

peaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METO/I0M MPSIMOTO ¥ OpPraHU30BaHHOTO Mepedopa;

MPEJCTaBIATh JaHHbIE B BUIE TAaOJHII, AUAarpamMm, rpauKoB;

YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BHJIE TaOJIHUIIbI, AUArpaMMBbI, rpaduka;

OTIPENIENIATh OCHOBHBIE CTATHCTUYECKHE XapAKTEPUCTUKN YHUCIOBBIX HA0OOPOB;

OILIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CITyJasiX;

UMETD MPECTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHUSX.

B noBcerHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:



®  OICHUBATH KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tiepebopa;

®  KMETh MPEJCTABICHUE O POJIH MPAKTUIECKHU JTOCTOBEPHBIX M MAaJIOBEPOSTHBIX COOBITHIA;

® CpaBHUBATh OCHOBHBIEC CTATHUCTUYECKUE XAPAKTEPUCTHKH, MOITYYEHHBIE B MPOILIECCE PEIICHUS
MPUKIIATHON 3a/1a4M, U3yUYEHHUS PEaIbHOTO SIBJICHUS,

OIICHUBATh BEPOSTHOCTh PEaTbHBIX COOBITUN U SBIICHUM B HECIIOKHBIX CUTYaIIHIX.
TexcToBbBIE 3a0a4H

e Pemarb HECIIOKHBIC CIOXKETHBIC 3314l Pa3HBIX TUIIOB Ha BCE apu(METUUECKHUE JICHCTBUS;

® CTPOUTH MOJENb YCIIOBUS 3ajadd (B BHJE TAONMUIIBI, CXEMBbI, PUCYHKA WU YpaBHEHHS), B
KOTOPOM JIJaHbI 3HAUCHHUSI JIBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMYHH, C IIEIBIO IOMCKA PEIICHUS 3a]1a4H;

®  OCYHIIECTBIISITh CIOCOO TOMCKA PEIICHHUS 3aJa4d, B KOTOPOM paCCyKIEHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO HIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUTAH PEIICHUS 3a]1a4H;

®  BBIICISATH dTAIlbl PEIICHUS 3a/1a4H;

®  UHTEPHPETUPOBATh BBIYUCIUTEIBHBIC PE3YJAbTaThl B 3ajladye, HCCIEAO0BATh IOJIYYCHHOE
pEIICHHE 3a1a4u;

®  3HATh pPa3IM4He CKOPOCTEH OOBbEKTa B CTOSUEH BOJIE, TPOTUB TEUCHUS U TIO TEUCHUIO PEKH;

e  pelaTh 33Ja4M Ha HAXOKJICHWE YaCTH YKCIIa U YKCJIA 110 €r0 YacTu;

e pemarth 3a7a4dl pa3HbIX TUIOB (Ha paboOTy, Ha MOKYIKH, Ha IBUKEHHE), CBSI3BIBAIOIINX TPU
BEJTUYMHBI, BBIJICNISTH 3TH BEIMYUHBI U OTHOIICHUS MEXy HUMU;

®  HAXOIUTh MPOIEHT OT YHCJIA, YUCJIO IO MPOILEHTY OT HEro, HAXOJUTh MPOILIEHTHOE CHIDKEHUE
WJTU TIPOIIEHTHOE TIOBBINICHUE BETNYUHBI;

®  pelaTh HECIOXKHBIC JIOTHUECKUE 33/1a9l METOIOM PACCYKICHHI.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

®  BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPECIBbHBIX 3HAYEHUSX HCKOMBIX B 3a/1au€ BEJIUYHH
(enatp MPUKUAKY).
I'eomerpnueckue Gurypsl

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH T€OMETPHUECKUX PUTYD;

®  U3BJIEKaTh HH(OPMAITUIO O TEOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaxX B SBHOM
BUJIC;

® TPUMEHSTh JJIs pEeUIeHUs 3a7a4 TeoMeTpudeckrue (akThl, €CIU YCIOBHS HUX NPUMEHEHUS
3a/laHbl B IBHOU (hopMe;

®  pemaTh 33/1aud Ha HAXOXKICHUE TEOMETPUICCKUX BEIMYHH 110 00pasiaM Wid aJropuTMaM.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

®  ICIIOJIb30BAaTh CBOMCTBA T€OMETPUUYECKUX QUTYP IJIS PEUICHUS THIOBBIX 3a/1a4, BOSHUKAOIIUX

B CUTYyallusAX HOBCGI[HGBHOﬁ JKU3HH, 3a4a4 IMMPAKTUICCKOTr'0 COACPIKAHUA.



OTtHoweHns

OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHSAMHU: PAaBEHCTBO (UIyp, paBHbIE (QUTYpHI, PaBEHCTBO
TPEYroJbHUKOB, MAapaJICTbHOCTh NPAMBIX, NEPIEHAUKYISIPHOCTh HPAMBIX, YIJIBI MEXIY NPSMBIMH,
NEePHEHUKYJIIAP, HAKIOHHAS, TIPOESKLIMSL.
B noBceHeBHOI :KM3HHM M IIPU U3YYEHHUH JPYTHX NPEAMETOB:

MCIOJIb30BaTh OTHOIIECHHS ISl PELICHUS IPOCTEUIINX 33/1a4, BOSHUKAIOLINX B PEATbHOM KU3HHU.
N3Mepennsi u BbIYHCIEHUSA

BbInonHATE M3MEpeHHEe [UIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C IOMOLIbI0 HWHCTPYMEHTOB JUIS
U3MEpPEHUH JUIMH U YIJIOB;

OpUMEHATh (HOPMYJBl TEPUMETPa, IJIOMIATd W O0beMa, IUIOIAAM TOBEPXHOCTH OTIEIBHBIX
MHOTOT'PaHHHUKOB IIPY BBIYMCICHHUSX, KOT/Ia BCE JAHHBIE HMEIOTCS B YCIIOBUU;

npuMeHsATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUUECKUE COOTHOLICHMSI Ul BBIUMCIICHUS
JUINH, PaCCTOSIHUM, IUTOLIaied B MPOCTEHIINX Cllydasx.
B noBcegHeBHOIi ;KM3HU M MPU U3YYeHUH IPYTHX NPeAMETOB:

®  BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTaHJAPTHBIX CUTYAMsX, IUIOIIAAM B MPOCTEHIIMX
CIIydasix, IpUMEHATH (POPMYJIbl B IPOCTEHIINX CUTYAIMSIX B TIOBCEAHEBHOM KHU3HH.
I'eoMeTpuyecKHe MOCTPOEHUS

e M300paxkaTh THIOBBIC IUIOCKHE (PUTYPHI U QUTYpBI B MPOCTPAHCTBE OT PYKH M C TOMOIIBIO
UHCTPYMEHTOB.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

®  BBINOJHATH MPOCTEHIITNE MOCTPOSHHSI HA MECTHOCTH, HEOOXOUMBIE B PEATBHOM KU3HH.
I'eomeTrpnyeckne npeodpa3oBaHus

1. Crpouts purypy, CHMMETPHUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.
B noBceaHeBHOIi ;KM3HU M MPU U3YYeHUH IPYTUX MPeAMETOB:

2. pacrio3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

3. pacro3HaBaTb CUMMETPUYHBIE (QUTYPBI B OKPYKAIOIIEM MHpE.
BeKkTopbl M KOOPIMHATHI HA MVIOCKOCTH

e OnepupoBaTb Ha 0a30BOM YpPOBHE IOHATUAMU BEKTOp, CyMMa BEKTOPOB, MPOM3BEIECHUE
BEKTOpa Ha YHCII0, KOOPIMHATHI Ha TNIOCKOCTH;

e ompenenarh NPHOIMKEHHO KOOPAWHATHI TOYKU IO €€ H300paXEHHWI0 Ha KOOPJMHATHOU
IUTOCKOCTH.
B noBceHeBHOI ;KH3HH M MPH U3YYEHHH IPYTUX NPEAMETOB:

®  WCNONB30BaTh BEKTOPHI Ui pEIICHUS MPOCTEHWIIMX 3aJad Ha OIpeNeleHHe CKOPOCTH
OTHOCHTEJIBHOTO JIBM)KCHUSI.

Hcropust MaTeMaTHKHU



e  OnuckIBaTh OT/AEJIbHBIC BBIAAIOUIUECS PE3YIbTAThl, IOJTYYEHHBIE B X0JI€ PA3BUTHS MaTEMaTUKHU
KaK HayKu;

® 3HATh NPUMEPHl MATEMAaTUUYECKUX OTKPBHITUH M HMX aBTOPOB, B CBS3M C OTCUYECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;

e [OHUMAaTh POJIb MATEMATUKH B pa3Butuu Poccuu.
MeTtoanbl MAaTEMATHKU

e Bribupars noaxoasmui U3y4eHHbIH METOJ JUIsl peICHHUS] U3YUYEHHBIX TUIIOB MaTeMaTHYECKUX
3ajady;

e [IpuBoauTh mpuMepbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B OKpPYKaIOIIEH JIeHCTBUTEIILHOCTH

U MPOU3BCACHUAX UCKYCCTBA.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax 1Jis1 o0ecrniedeHHs1 BO3MOKHOCTH
YCIIEIIHOT'0 MPOAOJIKEeHUsI 00pa30BaHUA HA 0230BOM M YIuIy0JIeCHHOM YPOBHSX
DJieMeHThI TEOPUH MHOKECTB M MATEMATHYECKON JIOTUKH

e  Onepuposamv®  nousmuamu:  onpeoeneuue, meopema, akcuoma,  MHOMICECME0,
XapaxkmepucmuKy MHONMCECMSA, NeMEeHm MHOMCeCmed, nycmoe, KOHeuHoe U OecKOHeuHoe MHOMCeCmeo,
NOOMHOHCECNBO, NPUHAOTIEHCHOCTb, BKIIOUEHUE, DABEHCINBO MHONICECE,

®  U300padicamb MHOJNCECBA U OMHOULEHUE MHONCECE C NOMOWbIO KpYy208 Jiliepa;

®  onpedenamv NPUHAONENCHOCMb NEeMEHMA MHONCECMB), O00beOUHEeHU) U NnepecedeHuro
MHOJICECNE;

®  3a0a6amb MHONCECBO C NOMOWBIO NEPEUUCTEeHUS JIeMEHMO08, CLOBECHO20 ONUCAHUSL,

®  onepupogamv NOHAMUSAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCMb B8bICKA3bIGAHUS,
ompuyaHue BbICKA3bI6AHULl, ONepayuu HAao0 BbICKA3bIGAHUAMU. U, UIU, He, YVCI06Hble BblCKA3bIBAHUS
(umnauxkayuu),

®  Cmpoumb 8bICKA3LIGAHUS, OMPUYAHUSL BbICKAZLIBAHUI.
B noBceiHeBHOM KU3HM M TIPM M3YUYEHHHU APYTUX NMPeIMeTOB:

CMpoums YenouKu YMo3axkaoueHuil Ha OCHO8e UCTIOIb308AHUA NPAGUTL TOSUKU,

UCNONbL306AMb MHOMCECBA, ONEePaYUU C MHOMCECMBAMU, UX epajuyeckoe npedocmasgieHue O
OnUCAHUSA PEabHbIX NPOYECCO8 U A6NEeHU.
Yucaa

e  Onepuposamb NOHAMUAMU. MHOICECMBO HAMYPATbHLIX YUCEN, MHOICECMBO YeNblX 4Yucel,
MHOJCECMBO  PAYUOHANBHBIX — YUCET, UPPAYUOHAIbHOE HUCTO, KBAOPAMHbIL KOPEHb, MHONMCECEO
0elicmeUMEeNbHbIX YUCET, 2eOMempUYecKas UHMepnpemayus HamypaibHulX, UYeavlX, pPAYUOHAIbHBIX,

oeticmeumenbHblx uucei,

2 351ech 1 Janee — 3HATh ONpeieleHUe IOHATHS, yMETh MOSACHATh ET0 CMBICIH, YMETh HCIIOJIH30BaTh TOHATHE M €r0 CBOWCTBA IIPH
MIPOBEJICHUH PACCYKICHHM, J0Ka3aTeIbLCTB, PEIICHUH 3a1a4.
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®  NOHUMAMb U OOBACHAMYb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCILA,

®  GLINONHAMb BbIYUCIEHUA, 6 MOM HUCIe C UCHONb308AHUEM NPUEMO8 DAYUOHANbHBIX
BbIYUCTCHUL,

®  GLINONHAMb OKpY2lleHUe PAYUOHAIbHBIX YUCel C 3A0AHHOU MOYHOCMbIO;

®  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCILA,

®  npeocmasAMb PAYUOHAILHOE YUCTLO 8 8Ude 0eCAMUUHOU Opodu

®  YNOPAO0OUUBAMDb YUCA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHOU U OeCAMUYHOU OPOOU;

o naxooumv HOJ u HOK uucen u ucnonvzosamo ux npu pewieHuu 3a0ay.

B noBceaHeBHOI1 ;KM3HU M NIPU U3YYeHHH JPYTUX MPEAMETOB:

NPUMEHAMb NPAGULA NPUOIUIHCEHHBIX 8bIYUCICHUN NPU PeleHUU NPAKMUYECKUX 3a0ad U peuleHuu
3a0a4 Opy2ux yueOHvIX NpeoMemos;

BbINONIHAMb CPAGHEHUE Pe3YIbMamos GblYUCICHUL NPU pPeuleHuu NPAKmuyeckux 3a0ai, 8 mom
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPANCEHUS NPU PEUeHUU NPAKMUYeCKUX 3a0ay u 3a0ad u3
Opyaux yueOHblX npeomMemos;

3anuUcbl6amv U OKPY2IsiMb YUCLOBble 3HAYEHUS PEAlbHbIX GelUHUH C UCHONb308AHUEM PA3HBIX
cucmem usmepeHusl.

ToxnecTBeHHBbIE IPe0OPaA30BAHUA

Onepuposamv nousmuaMU CMeNneHUu C HAMYPALbHbIM HNOKA3amenem, CHmeneHu ¢ Yeabim
OMPUYAMENLHBIM NOKA3AMENeM,

BLINONHAMb  NPeoOPA308aAHUSL  YETbIX BbIPAJNCEHUL: OelUCmeus ¢ OOHOUIeHAMU (CLOdCeHuUe,
8blUUMAaHUe, YMHONCEHUE), OeUCMBUsL C MHO2OUIeHAMU (CNOJCEHUe, BbIYUMAHUe, YMHOJCEHUE),

BbINOIHAMb PA3NONHCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CHOCOD08. 8blHeceHUe 3a CKOOKY,
2PYRRUPOBKA, UCNOIb30BAHUE POPMYT COKDAUWCHHO20 YMHONCEHUSL,

8bLOEIAMb KAOPAM CYMMbL U PA3HOCMU OOHOULEHO8;

PACKAA0bI8AMb HA MHOMCUMENU KEAOPAMHBILL  MPEXUieH,

BbINONHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAWUX CIENEHU C YeablMU OMPUYamenbHbIMu
nOKA3amensimMu, nepexooums Om 3aNuUcu 6 uoe CMmeneHu C YelbiM OMpUuyamenbHbiM noxazamenem K
3anucu 8 guoe 0poou,

BLINOJIHAMb ~ NPeodpPa306anusi  OPOOHO-PAYUOHATILHLIX — BLIPANCEHUL:  CcOKpawjeHue Opobell,
npusedenue aneeopaudeckux O0pobell K 00weMmy 3HAMEHAMeNio, CLONCEHUe, YMHOMCeHUe, OeleHUe
aneebpaudeckux Opobeti, 8038edeHue aneedpauieckol Opoou 8 HAMypaibHYI0 U Yeayro OMPUYAMENbHYI0
cmenemy;

BbINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbIE KOPHU,

8bLOEIAMb K8AOPAM CYMMbL UIU PAZHOCU OBYYIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX K8AOPAMHble
KOPHU,
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BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHU, COOEPHCAUJUX MOOYTb.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM 8U0e;

®  GLINOAHAMbL NPeobPA306aHUs ANCeOPAUUECKUX BBIPANCEHULl NPU peuleHUuu 3a0ad Opyaux
YueOHbIX npeoMemos.
YpaBHeHUsI 1 HEPABEHCTBA

Onepuposams NOHAMUAMU: YPAGHEHUe, HEPABEHCNB0, KOPEHb YPABHEHUsl, peuleHue HePageHCmed,
PABHOCUNbHBIE YPABHEHUsl, 001ACMb OnpedeieHusi YPAaGHeHusi (Hepagencmed, cucmemvl YPAGHeHUU Uil
HepaseHcmas),;

pewams auHeliHble YPAGHEeHUs. U YPAGHEHUS, C800UMbLE K JTUHEUHbIM C NOMOWBIO MOHNCOECMEEHHbIX
npeobpazosanuil;

pewams  KeaopamHvle YPAGHEHUs U YPABHEHUS, C80OUMble K KE8AOPAMHLIM C HOMOWbLIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

pewams OpoOHO-TUHElIHble YPAGHEHUSL,

peuiams npocmetiviue UppayUOHAaIbHble YPAGHEeHUs 6UOA a/ f (X) =a, J f (X) = \/ g (X) ;

pewamsv ypasHeHus 6Uodd X" =a ;

peuiams ypasHeHus CHoCOO0M PA3NoNCEHUSA HA MHOMCUMENU U 3aMeHbl NePEMEHHOU,

UCNONIBb3068AMb MENMOO UHMEPBAN08 OJisl peUuleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,

peuiams JUHelUnble YPAGHEHUsl U HePABEeHCMBA C NAPAMempamu,;

peulams Hecl0NHCHblE K8aOPAMHble YPAGHEHUS C NAPAMEMPOM,

peuams HeCA0CHbIE CUCTNEMbL TUHEUHBIX YPAGHEHU C NapamMempamu,

peuams HeCa0CHblE YPAGHEHUS 6 YENblX YUCTAX.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM APYTUX PEeAMETOB:

cocmasnames U peulams JUHElHble U K8aOpamHvle YPAaGHeHUs, YPAGHeHUs, K HUM C800sAuuecs,
cucmembvl TUHEUHBIX YPAGHEHUL, HePABEHCME NPU peteHUl 3a0ay Opy2ux y4eOHblXx npeomMemos,

8bINOIHAMb OYEHKY NpaABOONn00odUs pe3yibmamos, NoAY4aemMblX Npu peuleHuu JUHEUHbIX U
K6AOPAMHBIX YPAGHEHUN U CUCMEM JUHEUHbIX VPAGHEeHUU U HEPA8eHCME Npu peueHuu 3a0ay Opyeux
VueOHbIX NpeoMemos,

8bIOUpaAMb coomeemcmeayloujue YpPasHeHus, Hepagencmea Uiu UX cucmemsl OJisl COCMABIeHUs.
Mamemamuyeckol Mooenu 3a0aHHOL PeanbHOU CUMYayuu Uiy NPUKIaOHOU 3a0a4u;

yMemsv UHMEPnpemuposams NOLYYEHHbIU NpU peuleHuU YPaeHeHUs, HEPAGeHCmEa Ul CUCTeMbl
pes3yivmam 6 KoHmeKcme 3a0AHHOU PeailbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.
DOyHKIUHA

Onepuposams ROHAMUAMU: DYHKYUOHATbHASL 3A8UCUMOCMb, (DYHKYUSA, 2pauK yHKyuu, cnocoodwvl

3a0anus QyHKyuu, apeymesm u 3HaueHue QYHKyuu, oOracmev onpeoeneHus U MHONCECME0 3HAYEHUU

11



Qyurkyuy,  HYI  QYHKYUU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,  MOHOMOHHOCMb  (DYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,

cmpoums  epaguku  AUHEUHOU, K8AOPAMUu4HoUu QYHKYul, 00pamHou NPONOPYUOHAILHOCHIU,

Gyukyuu uoa: y:a+XLb, y=~x,y=%x, y=|x;
+

Ha npumepe K8AOPAMuyHoOU DYHKYUU, UCNOIb308amMb npeobpazosanus epaguka @yuxyuu Y=Ff(X)
015t NOCMPoenus 2paguros PyHKkyuil y = af (kx+b)+c

COCMABIAMb  YPAGHEHUs. NPAMOU NO 3A0AHHLIM YCI0BUAM: NPOX0Osaueli yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAWell Yepe3 OAHHYI0 MOUKY U NAPALENbHOU OAHHOU NPAMOLL,

ucciedosams QYyHKYUuro no ee 2papuxy;

HaxXoO0ums MHONMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEAd, MOHOMOHHOCIU
K8aOpamuuHou hyHKyuu,

onepuposamu NOHAMUAMU: nOC1e0068aAmMeNbHOCHb, apughmemuueckast npoepeccus,
2eomempuieckas npoepeccusl;

pewams 3a0ayu Ha apu@dMemudecKyio U 2eoMempuieckyo npozpeccuro.
B noBceHeBHOI1 ;KH3HH M NPU U3YYE€HUH IPYTUX NPEAMETOB:

ULTIOCMPUPOBAmMs ¢ NOMOWbIO  2pAPUKA  PealbHyl0  3a8UCUMOCMb UL  NPOYecc Nno  Ux
XapakxmepucmuKam,

UCNONIb3068aMb CEOUCMBA U 2pAPUK KBAOPAMUYHOU YHKYUU NPU peueHuu 3a0ad u3 opyeux
VueOHbIX NpeoMemos.
TexkcroBbIe 321244

e  Pewamv npocmoule U CILOJNCHbIE 3A0a4U PA3HLIX MUNOS, A MAKICe 3A0auu NOBbIUEHHOLL
mpyoHOCmu,

®  UCNONL306AMb PA3HLIE KPAMKUE 3aNUCU KAK MOOelU MEKCMO8 CILONCHbIX 3a0ay O0Jis
HOCMPOeHUs NOUCKOBOUL CXeMbl U pelleHUs 3a0ay,

paziuuams Mooelb MeKCma U MoOelb peuleHuss 3a0adu, KOHCMPYyuposams K OOHOU MoOenu
PpeweHUs: HeCI0MHCHOU 3a0ayu pazuvle MoOeau meKcma 3a0ayu;

®  3HAMb U NPUMEHAMb 004 CNOCOOA NOUCKA peuleHus: 3a0ay (0m mpebo8anusi K YCi08Uio U om
Yenosus K mpeboeanuio),

®  MO0enUpo8ams paccyicoeHus npUu NOUCKe peueHuss 3a0ad ¢ NOMoublo epag-cxemvl;

®  gblOeNAMb IMANbL PeUeHUs 3a0a4u U COO0ePHCAHUE KA 0020 Imana,

®  yuemb GuLIOUPAMb ONMUMATLHBIN MEeMOoO peueHUs 3a0ayu U 0CO3HABAMb BblOOp Memood,
paccmampusams paiudrble Memoobl, HAX0OUMb PA3HbIE PeUleHUs 3a0adl, eciu 803MONCHO,

®  aHAIU3UPOBAMb 3aMPYOHEeHUs NPU peuleHul 3a0ay;

®  GLINONHAMb PA3IUUHble NPeodPA306aAHUL NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBble
3a0a4u U3 OaGHHOLL, 8 MOM YUCIe 0Opammubvie;
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®  UHmMepnpemuposams BbIYUCIUMENbHbIE pe3YIbMmamyvl 8 3adaye, UCCIe008amb NOIYYEHHOe
peuwierue 3a0ayu;

®  QHAMU3UPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 DPACHONONCEHUs O08YX 00beKmos u
UBMEHeHUe UX XaAPaAKMePUCMuK Npu COBMECHMHOM OBUICEHUU (CKOpOCMb, 6peMs, pAcCmOosiHue) npu
peweHuu 3a0ay Ha 08udceHue 08YX 00bEKMOo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUAX,

®  UCCTe008aMb  BCEBO3MOJICHbIE CUMYAyUU NpU peueHuy 3a0ay Ha OBUJICEHUe No peke,
paccmampueams pasHvle CUCHEMbl OMcHema,

®  pewams pazHOOOPA3HbIE 3A0AYU «HA YACTIUY,

®  pewamsb U 0DOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bloelsamb MAMEeMAMuUYeckKyio 0CHO8Y) Ha
HAXodCcOeHue 4acmuy Yucia u 4ucia no e20 Yacmu Ha 0OCHO8e KOHKPEMHO20 CMbLCIa OpoduU;

®  0CO3HABaMb U OOBACHAMb UOCHMUYHOCb 3A0AY PA3HBIX MUNOS, CEA3bIEANOWUX MPU BETUYUHBL
(ha pabomy, Ha NOKYNKU, HA OBUJCEHUE), B8blOeNaMb MU BEIUYUHbI U OMHOUEHUS MeHCOY HUMU,
APUMEHAMb UX NPU PeuleHUU 3a0ay, KOHCMpPYUposams coOOCMEeHHble 3a0ay YKA3AHHbIX MUNO08;

®  gnademsv OCHOBHbIMU MEMOOAMU PeUleHUs 3a0ay Ha CMeCl, CHIABbL, KOHYEHMPAYUU,

®  pewams 3a0a¥u HA NPOYEHMbI, 6 MOM YUCLE, CLOJNCHbIE NPOYEeHMbl ¢ O0OOCHOBAHUEM,
UCNONB3YA pa3Hble CNOCcoObl;

®  pewams no2udecKue 3a0auu PasHbIMU CROCODAMU, 8 MOM YUCLe, ¢ 08YMsl OLOKAMU U C Mpems
O10KaMU OAHHBIX ¢ NOMOWbIO MAOTUL,

®  pewams 3a0a4u NO KOMOUHAMOPpUKe U Meopul 6epOosMHOCMel HA OCHOBe UCHONb306AHUS
U3YUEHHBIX MemOO08 U 0DOCHOBLIBAMb PeUleHUe;

®  peuwams HeCI0MNHCHbIE 3A0aYU NO MAMEMAMUYECKOU CIAMUCMUKE,

®  061a0emb  OCHOBHLIMU MEMOOAMU PEWEHUs. CIOJCEMHbIX — 3a0ay:.  apugmemuyeckull,
aneebpaudeckuti, nepebop 6apuaHmos, 2eoMempuyeckull, epapuueckuti, NpUMeHsMb UX 6 HOBbIX NO
CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBce1HeBHOM KU3HM U TIPU U3YUYEHHH APYTUX NMPeEIMETOB:

8blO€NAMb NPU  peueHuy 3a0ay Xapakmepucmuku paccmMampugaemol 6 3adaue Cumyayuu,
OMIUYHBIE OM PeaNbHLIX (Mme, Om KOMOpbiX aOCmpasupos8anuch), KOHCMpYuposams Hogbvle CUMYayul ¢
Yuemom 3Mmux Xapaxkmepucmuk, 8 YACMHOCMU, NPU peuleHuu 3a0a4 HA KOHYEHmpayuu, y4umvleéambs
HIOMHOCMb 8eujecmaa;

pewams U KOHCMpyupogams 3a0ayu Ha OCHO8e PACCMOMPEHUs PEAlbHbIX CUMYayuUll, 8 KOMopbix
He mpebyemcsi MOUHbILL BbIYUCTUMELbHBIU Pe3YIbmam,

pewams 3a0ayu Ha 08UdCeHUe NO peKe, paAcCMampusds pasHvle CUCHeMbl Omcyemd.
CraTucTHKa ¥ Teopusi BEPOSITHOCTEI

Onepupoéamv NOHAMUAMU. CMONOYamMble U KPY208ble OUASPAMMbL, MAabIUuybl OAHHLIX, CpeoHee
apugmemuyeckoe, MeOUana, HaAUOOIbLUEE U HAUMEHbULee 3HAUEeHUsT 8blOOPKU, PASMAX 8bIOOPKU, OUCTIEePCUsL

u cmam)apmnoe OMKJIOHEeHUe, CﬂyqaﬁHGﬂ U3MEHYUBOCMb,
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ussneKamob UHQGOpMayuro, NPeOCMasieHHyo 8 madauyax, Ha OUazpammax, spagpuxax;

cocmaenames madauybl, CMpoUmsb OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

onepuposams NOHAMUAMU. DAKMOPUAT HUCTA, NEPEeCAHO8KU U COYeMAaHus, mpey2oabHUK
Tlackans;

NPUMEHAMb NPABUNO NPOU3BEOEHUs NPU PeUleHUU KOMOUHAMOPHBIX 3a0a4;

onepuposams NOHAMUAMU: CAYUAUHBIIL ONbIM, CAVYAUHBIL 6blOOP, UCNbIMAHUE, TeMEeHMAapPHOe
cayyatHoe cobvimue (Ucxoo), Kiaccuieckoe onpeoeierue 8eposmHOCmU CIYYAH020 cOObImusl, onepayuu
HAO CIYYAUHBIMU COOLIMUAMU,

npeocmasisimes UHPOPMAYUIO ¢ NOMOWbIO Kpy2os Jiliepa,

pewams 3a0a4u Ha GblYUCTeHUe 8ePOSIMHOCIU C NOOCYEMOM KOIUYeCmed 8apuanmos ¢ HOMOWbIO
KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HHU M IPU U3YUYEHHH APYTUX NMPEIMETOB:

u3gnexamsv, UHMEPNPemuposams U npeobpazosvieams UHGOpMAyUlo, NpPeoCmAasieHHy0 8
mabnuyax, Ha OuazpamMmax, 2paguxax, Oompaxcarwyio Cceoucmeda U Xapakmepucmuk peaibHbiX
npoyeccos u A61eHul;

onpedensams CMAMUCMUYECKUe XapaKkmepucmuky 6vl00poK no mabauyam, OuazpamMmam,
epaguxam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCMU OM Yelu pelleHUs 3a0adu,

OYEHUBAMb 8EPOAMHOCHIb PEANbHbIX COOLIMULL U AGTIEHU.
I'eomeTpuueckue GpUrypsnl

o Onepuposamv NOHAMUAMU 2eOMEMPUYECKUX DUSYD;

®  u3BIEeKaAmb, UHMEPNPEemupo8ams U npeobpaz0svleams UHGOPMAYUID O 2eOMEemPUYECKUX
@ucypax, npedcmasieHHyI0 Ha Yepmextcax,

®  npumMeHAmMb 2eomempuydeckue Gakmuvl 0N peuleHus 3a0ay, 8 MoM Hucie, Npeononracarouux
HeCKOJIbKO Wa208 peuleHusl;

®  ¢hopmynuposams 6 npocmeiux CIy4asx cOUCM8a u NPUIHAKU ueyp;

®  JoKxazvleamv 2eoMempulecKue YmeepiHcoeHus,

® gnademv  CMAHOGPMHOU  Klaccugukayuen — nIOCKUxX  guayp  (mpeyeonvHuxo8  u
Yemulpexy201bHUKOB).
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL306AMb CEOUCMBA 2eOMempUYecKUx queyp O peuwieHus 3a0ay NpaKmuiecko2o
xXapaxmepa u 3a0a4 U3 CMENCHHIX OUCYUNTUH.
OTHOmIEeHNSs

o  Onepuposamv NOHAMUAMU. PABEHCMBO u2yp, pasHvle Gueypsl, pAGEeHCMB0 MPEY20IbHUKOS,
napanielbHOCmy  NPAMbIX, NEePNeHOUKVIAPHOCMb NPAMbIX, Yibl MeNHCOY NPAMbIMU, NEePREeHOUKVIAD,

HAKJIOHHAS, NPpoeKyus, no0odue gueyp, no0ooHble pucypsi, HOOOOHbBIE MPEY2ONbHUKU,
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®  npumenamv meopemy Daneca u meopemy 0 HPONOPYUOHAILHBIX OMPE3KAX NpU peuleHuu
3a0ay,

®  Xapakmepuzoeambv 83aUMHOE PACNON0NHCEHUE NPAMOL U OKPYHCHOCIU, O8YX OKPYHCHOCELL.
B noBceaHeBHOI1 ;KM3HU M MIPU U3YYEeHHH IPYTUX NMPEAMETOB:

®  UCNONBL306AMb OMHOWIEHUS OIS PeUleHUsl 3A0aY, 603HUKAIOWUX 8 PedlbHOU HCUSHU.
M3mMepeHusi U BbIYUCTIEHUS

Onepuposamb npedcmasieHusmMu o OIuHe, Niowaou, obveme Kak eeruvunamu. I[lpumenamo
meopemy Ilugpazopa, chopmynvl niowaou, odvema npu peuwleHuU MHO20UIA208bIX 3a0at, 8 KOMOPLIX He 8ce
OaHHble NPedCmasiienbl 16HO, A MpeOyrom BbIYUCIEHUL, ONepuposamsv 0Oonee WUPOKUM KOIUYECTBOM
Gdopmyn Onunel, niowaou, obvema, GbIYUCTAMb XAPAKMEPUCIMUKU KOMOUHAyull ¢ueyp (okpyscHocmetl u
MHO20V20NIbHUKOB)  BbIYUCTAMb  PACCMOAHUSL  MexcOy  hueypamu, NpUMeHAMb MPUSOHOMempUYecKue
Qopmynvl  0na  bluUCTEeHUU 6 0olee  CLONCHBIX CAYYaAsAX, HPOBOOUMb BbIMUCIEHUS. HA OCHOBE
PABHOBENUKOCIU U PABHOCOCMABTEHHOCMIL,

npoBOOUMb NPOCHIbLE BLIYUCTIEHUSL HA 0ObEMHBIX MENax;

Gopmynuposams 3a0ayu Ha 8bIYUCTEHUE OJIUH, NIOWAOEU U 00bEMO8 U Pelamb UX.

B noBcegHeBHOM KH3HHU U IPpU H3YYCHUH APYIrUX NPEIAMETOB:

npoBOOUMb BLIYUCTIEHUS HA MECTHOCMU,

npuMeHsms  (QopMYIbl NPU  BLIYUCTIEHUAX 6 CMENCHBIX YYEOHLIX NpeoMemax, 8 OKpyicaioujell
OeticmeumenbHOCHU.
I'eomeTpryeckue nocTpoeHus

o [306pasicamb ceomempuieckue hucypvl Ho MeKCmosomy U CUMBOIbHOMY ONUCAHUIO,

®  CB0OOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CLYUASX,

®  GLINONHAMbL NOCMPOEHUS MPey2ONbHUKOS, NPUMEHAMb OmoelbHble Memoobl NOCMPOeHUl
YUpKYIem u TUHeUKoU U nPposooUms NPOCMeUuUe UCCIe008aHUS YUCLA PEUUEHU,

®  u300pasxcamv munosvie NIOCKUe Gueypvl U 0O0beMHble meld ¢ NOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noBceHeBHOI1 ;KM3HU M NPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BGLINONHAMb NPOCMeENUiUe NOCMPOEHUs HA MECIHOCMU, He0DXO0UMble 8 PEeaNbHOU HCUSHU,

®  OyeHUuBamv pamepuvl peanbHbIX 00BLEKMO8 OKPYIHCAIOU e20 MUpa.
IIpeoGpa3oBanus

4. Onepuposamv nousmuem OBUNCEHUS U NPeodOPA308aHUs NOO00OUS, 61a0emb Npuemamu
nocmpoenus Queyp ¢ UCHOIb308AHUEM OBUNCEHUU U NPeodpa308aHull No00OUs, NPUMEHAMb NOTYYEeHHbIe
3HAHUS U ONBIM NOCMPOCHULL 8 CMENHCHBIX NPEOMEMAx U 8 PeabHblX CUMYAYUAX OKPYHCAIOWe20 MUpPA,

5. cmpoums gueypy, no00OHYIO OAHHOU, NOIL308AMBCIL CEOUCMBAMU NO0OUSL OJ151 0OOCHOBAHUS

ceoticme ghueyp;
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6. npumensamo ceolicmea 08udICEHU OJis1 NPOBEOEHUsL NPOCMEUUUX 0OO0CHOBAHULL CBOUCME huyp.
B noBce1HeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

7. npumeHamb CEOUCMBA OBUNCEHUL U NPUMEHAMb N0000Ue 0151 NOCMPOEHUL U bIYUCTICHUI.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

e  Onepuposamsb NOHAMUAMU 6EKMOP, CYMMA, PAZHOCMb 6EKMOPOS, NPOU38e0eHue 8eKmopa Ha
YUCTO, Y20l MedHCOY BEeKMOPAMU, CKAAPHOE HNPOU3BEOEHUE BEKMOPOS8, KOOPOUHAMbL HA NIOCKOCHIU,
KOOPOUHAmMbl 8eKMopa,

®  GLINONHAMb OeUCMmBUs HAO BeKMOpamMu (CLOJdNCeHUe, BblYUMAaHUe, YMHOJNMCEHUe HA YUCTO),
BbLIYUCTIAMY CKATAPHOE NPoussedeHue, Onpedeisimb 8 NPOCMeUux Cayuasx yeol Mexdcoy 6eKmopamu,
BbINONHAMb  PA3IONCEHUE BEKMOpA HA COCMABIANWUE, NPUMEHAMb NONYYEeHHble 3HAHUA 6 (Du3lKe,
NONb308aMbCS POPMYNIOU BLIYUCTIEHUS DACCIOAHUSL MeNHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM,
UCNONL306AMb YPAGHEHUsL (hucyp OISl peueHus: 3a0au;

®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OISl PEeUleHUsl 2eOMEeMPUYecKUx 3a0ay Ha Bbl4UCeHUe
ONUH, Y2ll08.
B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTUX NMPeEIMETOB:

®  UCNONBL306AMb NOHAMUSL 6EKMOPOS U KOOPOUHAM OJisl peuleHUs 3a0ay no Qusuxe, eeoepagpuu u
OpyeUM yueOHbIM NPeOMema.
HcTopusi MaTeMaTHKHU

e Xapakmepuzoeamv 6KIAO BbIOAIWUXCA MAMEMAMUKOE 6 PA36umue MamemMamuky U UHbIX
HAYYHbIX 0Oaacmetl;

®  NOHUMAMb POb Mamemamuky 6 passumuu Poccuu.
MeTtoabl MaTEMATHKH

o Ucnonv3ys usyyeHHvle Memoobl, NPo8oOUNMb 0OKA3AMENbCMEO, BbINOIHAMb ONPOBEPIHCEHUE;

®  guLIOUPAMb U3YUEHHbIe MEMOObL U UX KOMOUHAYUY OJisl PEUleHUss MAMeMamuideckux 3a0ay;

®  UCNONL308AMb MaAMEMAMUYecKue 3Hanus OJisi ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKpYyicaiuell
OeticmeumenbHOCmMu U NPOU3BE0eHUSX UCKYCCMEA,

®  NpUMeHAmMb HNpoCmeuuiue NpocpPaAMMHble Cpeocmed U  INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl NPU peuleHuy Mamemamuieckux 3a0au.
BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS B 7-9 KJ1accax /sl YCNEIIHOT0 MPOI0JI:KeHH s
o0pa3oBaHusi Ha yIiIy0JIeHHOM YPOBHe

JJIeMeHThI TEOPHMHU MHOKECTB U MATEMATHY€eCKOM JIOTUKH
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L4 CBOGO,Z[HO Ol'[epI/IpOBElTI:3 MNOHATHUAMU: MHOXCCTBO, XapPAKTCPUCTUKH MHOKCCTBA, 3JICMCHT

MHOXKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOJMHOXKECTBO, IPUHAIEKHOCTD,
BKJIIOUEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI 331aHNE MHOXKECTBA;

®  3aJ]aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;

®  IIPOBEPSATH BBINOJIHEHNUE XaPAKTEPUCTUYECKOIO CBOMCTBA MHOKECTBA;

e  CBOOOIHO ONEPUPOBATH MOHATUSAMU: BBICKAa3bIBAHUE, HCTUHHOCTD U JIOKHOCTh BBICKAa3bIBAHUS,
CJIO’KHBIE U ITPOCTHIE BBICKA3BIBAHUS, OTPULIAHUE BBICKA3bIBAHUI; HCTUHHOCTD U JIOKHOCTb YTBEPKIACHUS U
€ro OTpULIAHUS, ONIEPALIMM HaJl BEICKA3bIBAHUSIMU: U, UJIM, HE; YCIOBHbIE BHICKa3bIBaHUS (MMIUIMKALIUN);

®  CTPOMTH BbICKA3bIBaHMS C MCIIOJIb30BAHNEM 3aKOHOB aJIreOpbl BHICKA3bIBAHUH.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHUHU APYTUX NPeIMETOB:

CTPOUTH PACCY’KJIECHHUs HA OCHOBE UCII0JIb30BAHUS [TPABUJI JIOTHKH;

HCIOJIb30BaTh MHOKECTBA, OIEpPAallMM C MHOMKECTBAaMH, HUX TIpaUyecKoe IpeICTaBICHHUE IS
OIHCaHMsI peasIbHBIX IPOLIECCOB U SABJICHUHN, IPU PEILICHUH 33]1a4 APYTHX y4eOHBIX PEIMETOB.

Yuciaa

e (CB0OOIHO ONEPHPOBATH MOHATHSMHU: HATypaJlbHOE YHMCIO, MHOXKECTBO HATypalbHBIX YHCEIl,
IIEJI0€ YMCII0, MHOXKECTBO IENIBIX YHCEeN, OOBIKHOBEHHAS APOOb, AECATUYHAS IPOOb, CMEUIAHHOE YHCIIO,
palMOHAJIBHOE YMCIIO, MHOKECTBO PALlMOHAJIBHBIX YHCEI, UPPALMOHAIBHOE YHUCIO, KOPEHb CTEIEHU N,
JEHUCTBUTEIIBHOE YHUCJIO, MHOXKECTBO JIEHCTBUTENIBHBIX 4YMCEJN, TI'EOMETpHUYECKas WHTEpIpETaLus
HaTypaJbHBIX, LEJbIX, PALMOHAJIBHBIX, I€HCTBUTENIBHBIX YUCEIL;

® [IOHUMaTh M OOBSICHATH Pa3HUILY MEXAY MO3UIMOHHONW M HEMO3UIMOHHON CHCTEMaMH 3alKCH
YHCEIT;

®  [IEpeBOAMTH YMCIA U3 OJHOM CUCTEMBI 3alMCH (CUCTEMbI CUMCIICHH) B IPYTYIO;

e JI0Ka3bIBaTh M HCIOJB30BaTh MPHU3HAKU AenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbr u
IIPOM3BE/ICHUS YNCE NIPU BBIIIOJIHEHNUN BBIUMCIICHUN U PELICHUH 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALlMOHAJIBHBIX U UPPALIMOHAIBHBIX YHCEIl C 33JaHHON TOYHOCTBIO;

®  CpaBHUBATh JICHCTBUTENIbHbIE YUCIIA PA3HBIMU CIIOCO0AMU;

®  yNOPSAOYMBATH YMCJIA, 3aMMCAaHHbIE B BUAE OOBIKHOBEHHOW W JECATHYHOM IpoOu, uucia,
3aMyCaHHble ¢ UCIOIb30BaHUEM aprU(METHUECKOTO KBaAPaTHOTO KOPHSI, KOpHEH CTeNeHu Ooblie 2;

e Haxonuth HOJ/] m HOK uucen pazHbiMu ciocob0aMu 1 UCHOIb30BaTh UX MPH PEIICHUN 33]1a4;

e  BBLINOJHATH BBIYMCIEHUS M MpPeo0pa3oBaHUsl BBIPAKEHUH, COIEpXKALIUX JeHCTBUTEIbHBIE
YUCla, B TOM YHACIE KOPHU HAaTypaIbHBIX CTEIIEHEN.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

3 351ech U janee — 3HATH ONpPEJENeHUE IOHATHS, 3HATh U YMETh JOKa3bIBaTh CBOMCTBA (PU3HAKH, ECIIM OHU €CTh) HOHSATHS,
XapaKTepU30BaTh CBSA3U C APYTUMH MOHATHSAMHE, IPEACTABIIA OJHO MOHITHE KaK YacTh EJIOCTHOTO KOMIIIEKCa, NCTIONh30BaTh
TIOHSATHE U €r0 CBOMCTBA IPH MMPOBEACHUH PACcCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1ad.
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BBIMOJIHATE U OOBSICHATh PE3YJNbTaThl CPAaBHEHUS pE3yJbTAaTOB BBIYMUCICHUN IpU pPELICHUU
NPaKTUYECKUX 3a/1a4, B TOM YHKCJIEe TPUOIMKEHHBIX BHIYMCIICHUH, HCIIOJB3Ys Pa3HbIe CIIOCOOBI CPAaBHEHUH;

3alHChIBaTh, CPABHUBATh, OKPYIJIATh YMCIOBBIE JAHHBIE PEAJbHBIX BEIWYUH C HCIOJIb30BAaHUEM
pa3HBIX CUCTEM U3MEPEHUS;

COCTABJIATh M OLIEHUBATh PAa3HBIMU CIIOCOOAMM YKMCIIOBBIE BBIPAXKEHUS IPU PELIEHUN PAKTUYECKUX
3a]a4 ¥ 3a/1a4 U3 JPYruxX y4eOHbIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

CB000IHO OnIepupPOBaTh MOHATUSAMH CTEIIEHU C LIEIBIM U JPOOHBIM IIOKA3aTeIeM;

BBINOJIHATH JI0Ka3aTeIbCTBO CBOMCTB CTEIIEHHU C LIEJIBIMU M JPOOHBIMU MOKA3ATEISIMU;

OIIEpUPOBATh MOHATUSIMHU «OJHOUIEH», «MHOTOWIEH», «MHOTOYIEH C OJHOM IepEeMEHHON»,
«MHOTOWIEH C HECKOJIbKUMH IEePEeMEHHBIMUY», KO3()PHUIMEHTHl MHOTOYICHA, «CTaHJApTHAas 3aIluCh
MHOT'OYJIEHA», CTEIIEHb OJIHOWJIEHA U MHOTO4JICHA;

CBOOOJHO BJIAJETh IIpUEMaMHU IIpeoOpa30oBaHus LEIbIX U JPOOHO-PALIMOHATBHBIX BBIPaKEHUI;

BBITTOJIHATE Pa30KEHWE MHOTOWIEHOB Ha MHOYKHUTENH Pa3HBIMH CHOCO0AMH, C MCIOIH30BAHUEM
KOMOMHALUN pa3IMyYHbIX IPUEMOB;

UCIOJb30BaTh TeopeMy Buera um Teopemy, oOparHyio Teopeme Buera, s moucka KopHei
KBaJpaTHOIO TpeXwieHa M U1 peUleHMs 3aJad, B TOM YHCJIE 3aJady C IlapaMeTpaMu Ha OCHOBE
KBaJPaTHOI'O TPEXUJICHA,;

BBIITOJIHATH JICJICHHE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOPHEW CTENEHH N;

BBINOJIHATH MPE0Opa30BaHMsl BEIPAXKEHUH, COIEPIKAIINX KBAApaTHbIE KOPHU, KOPHU CTETIEHH N,

CBOOOJHO OINEPUPOBAThH MOHATUSAMHU «TOXKJIECTBO», «TOXKAECTBO HA MHOXKECTBE», «TOKJECTBEHHOE

npeoOpazoBaHuey;

JokY = %
BBITIOJIHATH PA3IMYHbIE PEOOPA30OBAHNS BHIPAKEHHH, COMEPIKALINX MO,Z[yJ'II/I.( * ) *

B noBceHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NMPeJIMeTOB:

1. BBIMONHATH npeoOpa3oBaHUS U JEWCTBUS C OYKBEHHBIMU BBIPQKECHUSMH, YHCIOBBIE
K02(pPHIIMEHTHI KOTOPBIX 3aMCAaHbl B CTAHAAPTHOM BHJIE;

2. BBHINONHATH TPEOOpPA30BaHUS PAIMOHAIBHBIX BBIPAKEHUH TPU pEIICHWH 3a4ad APYTuX
y4eOHBIX MPEIMETOB;

3. BBINOJHATH TPOBEPKY MNPaBAONOA00US (U3NYECKMX W XUMHUYECKHX (OpPMYN Ha OCHOBE
CPaBHEHHUsI Pa3MEPHOCTEN U BAJIEHTHOCTEH.
YpaBHeHHUs1 M HEpaBEHCTBA

CB0oOOAHO oOmepHUpoBaTh MOHATHSMH: ypaBHEHUE, HEPaBEHCTBO, PAaBHOCWIIbHBIE YpPaBHEHUS H
HEPABEHCTBA, YPABHEHME, SIBIISIOIIECECS CIEICTBUEM JIPYIOro ypaBHEHHs, YpaBHEHHS, PaBHOCHUIIbHBIE Ha

MHOKECTBE, PaBHOCHIJIbHbIE TPe0Opa3oBaHus ypaBHEHU;
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pelaTh pa3Hble BUbl YPABHEHUH U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPbIE YPaBHEHUS
3 u 4 creneHeii, APOOHO-pAITMOHAIBHBIE U UPPALTMOHAIBHBIE;

3HaTh TEOpeMy Buera it ypaBHEHH CTEIIEHU BBILLIE BTOPOU;

IIOHMMAaTh CMBICII TEOPEM O PABHOCHUJIBHBIX M HEPABHOCHJIBHBIX IPEOOpPa30BAHUAX YpaBHEHUH M
YMETh MX JI0Ka3bIBATh;

BJIAJIETh Pa3HBIMHA METOJAMHU DPEUICHUs ypaBHEHHUU, HEPABEHCTB W UX CHUCTEM, YMETh BBIOMPAThH
METO/I peleHus 1 000CHOBBIBATh CBOM BHIOOD;

UCIOJIb30BATh METOJI MHTEPBAJIOB JUIsl PELIEHNUs HEPABEHCTB, B TOM UYHUCIIE€ IPOOHO-PALIMOHAIBHBIX
U BKJIFOUYAIOIIMX B ce0sl HppallMOHAJIbHBIE BBIPAKEHMS,;

pemath anreOpaMvecKue ypaBHEHHMS W HEPAaBEHCTBA W HUX CHUCTEMbl C IapaMeTpaMu
anreOpandecKuM U rpaguuecKuM METOIaMu;

BJIaJIeTh pa3HbIMU METOJIaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHs B LIEJIbIX YUCIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33JaBacMble ypaBHEHHSMH, HEPABEHCTBAMH U HX
CUCTEMAaMHU.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYTHX NPEAMETOB:

COCTABJIATh M peIllaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PELICHUH 33/1a4 IPYTUX YUeOHBIX
PEIMETOB;

BBITIOJIHATE OIEHKY MPaBAONOJO0MS pe3ylbTaTOB, TOJIYYa€MBIX TPH PENICHHHA Pa3IHIHBIX
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM IIPH PEIICHUH 33]1a4 IPYTUX YICOHBIX ITPEIMETOB;

COCTABJIATh M pPELIaTh YpaBHEHHs M HEPaBEHCTBA C MapaMeTpaMHu IpU PELIeHMH 3ajad JIpyrux
y4eOHBIX IPEMETOB;

COCTABIISITh ypaBHEHHE, HEPABEHCTBO HIIM UX CHUCTEMY, ONHCHIBAIOIINE PEATBHYIO CHTYAlUIO WJIH
NPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBAThH MOJTyYCHHBIE PE3yTbTATHI.
DOyHKIUH

CB00O/HO OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb, (DYHKIIMOHAIbHAsI 3aBUCUMOCTh, 3aBUCUMAasi U
He3aBUCHUMas IepeMeHHble, (QYHKIHUSA, CIOCOOBI 3alaHus (QYHKIMH, apryMEHT M 3HadeHHe (QYHKIIHH,
o0iacTh  OMpeAeNeHUs ¥  MHOXECTBO 3HAa4CHUs (QYHKIWH, HYIH (QYHKIHHA, [TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (YHKIMH,  HauOoyiplliee M HaMMEHblIee  3HAuYeHHS,
YEeTHOCTH/HEUETHOCTh  (YHKLMH, NEPUOJUYHOCTh (yHKIMHM, Tpaduk (QYHKUUH, BEpTUKAIbHAS,
TOPH30HTANIbHAS, HAKJIOHHASI aCHMITTOTHI; Tpa(HK 3aBUCUMOCTH, HE SBISFOIIEHCS (DyHKIHEH,

CTpouTh Tpaduku (GYHKIUN: JTUHEHHOW, KBaapaTHYHOW, APOOHO-TMHEHWHOHN, CTETICHHOW Ipu

pasHbIX 3HAYCHHSX TTOKA3aTelsl CTENCHH, v —|x|;
HMCIIOJIb30BaTh Npeodpa3oBanus rpaduka GyHKIHHE y — f (x) VI HOCTPOCHUS IpadpuKoB GpyHKINH
y =af (kx+b)+c,

aHaJTM3UPOBATh CBOMCTBA (YHKUMI U BUJ rpaduka B 3aBUCIMOCTH OT NTApaMETPOB;
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CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: INOCIEA0BATEIbHOCTb, OIPaHUYEHHAs IOCIIEN0BATEIBHOCTD,
MOHOTOHHO  Bo3pacTaromasi (yObIBaromias) IOCIEJOBAaTEIBbHOCTh, TNPEAeN  IOCIeJOBaTEIbHOCTH,
apudMeTHUecKas  Iporpeccusi, TEeOMETpPHYEcKass MPOrpecchs, XapaKTEepPUCTHUECKOE  CBOIMCTBO
apudMeTHnIecKor (TeOMETPUIECKOI) MPOTrPecCuu;

UCIOJIb30BATh METOJI MaTeMaTUYeCKOM MHIYKLIUU Ul BbIBOAA (OPMYII, 10Ka3aTEeIbCTBA PABEHCTB
Y HEPABEHCTB, PELICHMSI 3a/1a4 Ha JEIUMOCTb;

HCCIIEI0BATh M10CJIE0BATENbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemaTb KOMOMHHUPOBAHHbIE 3a/1a41 HA apU(PMETHUECKYIO U F€OMETPUUECKYIO IIPOTPECCHH.

B noBceHeBHOI )KM3HHM M NIPU U3YYEHHH APYTHX NPEAMETOB:

KOHCTPYMPOBATh M UCCIIEAOBATh (DYHKIIMH, COOTBETCTBYIOIIME PEATHLHBIM MPOIECCaM U SIBICHUSM,
UHTEPIPETHPOBATH TOIYYEHHBIE PE3yJIbTaThl B COOTBETCTBUHU CO CHEIM(PUKON HCCIIEIyeMOoro mporecca
WIN SIBJICHUS;

UCIOJIb30BaTh Tpa(UKH 3aBUCUMOCTEH JUIsl NCCIIeJOBAaHUS pealIbHBIX ITPOLIECCOB U SBICHUN;

KOHCTPYHPOBATh M HWCCIICAOBATh (PYHKIUH TMPH PEIICHUH 3a1ad JPYTruX Y4eOHBIX HpPEIMETOB,
MHTEPIIPETUPOBATH IMOITYUYEHHbIE PE3YJIbTAaThl B COOTBETCTBUHU CO ClIeHU(UKON y4eOHOro mpeameTa.
CraTuCcTHKA ¥ TeOpHsl BEePOSATHOCTEM

e (CB00OOMHO OIEpPHUPOBATh MOHATHSAMH: CTOJIOUAThIC M KPYTOBBIC TMATrpaMMBbl, TaOIHIbI JAHHBIX,
cpeaHee apupmeTHyecKoe, MeruaHa, HauOosblllee 1 HaMMEHblIee 3HaYeHUsI BBIOOPKHU, pa3Max BbIOOpKH,
JMCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHHUE, CTy4aiiHasi U3MEHYHBOCTH;

e BpIOMparh HauOojee YNOOHBIH crmoco0 mpenacTaBieHus HH(oOpMalMM, aJeKBaTHBIA ee
CBOWCTBAM U LIEJISIM aHAJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapaKTEPUCTHUKHU BBIOOPKH;

e CBOOOJHO OIEpPUPOBaTh MNOHATUSMM: (AKTOpHAN YHMCIAa, NEPECTAHOBKHM, COYETaHWS U
pa3meneHus, TpeyroabHuk Ilackans;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU: CIY4YalHBIH ONBIT, CIy4allHBIH BBHIOOpP, MCIIBITAHUE,
JJIEMEHTapHOEe Ciy4yailHoe COObITHE (MCXOM), KIJIACCHMYECKOE OINpeNeeHne BEpOSTHOCTH CIydaitHOro
COOBITHSI, OTIEpAIlUU HAJl CIIy4allHBIMH COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU: CIyYalHBIA ONBIT, CIy4allHBIH BBIOOpP, MCIIBITAHUE,
JJIEMEHTapHOE cllydyailHOe COOBbITHE (MCXOM), KJIACCHYECKOE OIpPENEeICHUE BEPOSTHOCTU CIy4ailHOTO
COOBITHSI, OTIEpAIlUU HAJl CIIy4allHBIMH COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBL;

®  3HATh MPUMEPHI CIYYAWHBIX BEJIMYHH, H BEIYUCIIATh HX CTATHCTUYCCKHE XapaKTePUCTHKH,

®  HCII0JIb30BaTh (POPMYIIbI KOMOMHATOPUKH MPH PEIIEHNH KOMOMHATOPHBIX 33]1a4;

e  pewIaTh 33Ja4d HAa BBIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C UCIIOJIB30BAaHHEM (OPMYII.

B noBceaHeBHOI ;KM3HU M MPU U3YYeHUH IPYTUX MPEAMETOB:
®  TpEACTaBIATh MH(YOPMAIMIO O peabHBIX MpOLeccax U SBICHHUIX CHOCOOOM, aJeKBaTHBIM €€

CBOMCTBaAM M IICJIH HUCCIICAOBAHUA,
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®  AHANU3UPOBATh M CPaBHHUBATH CTATHCTUYECKUE XAPAKTEPUCTHKH BBIOOPOK, IMOJYYCHHBIX B
npolecce peleHusl NPUKIAJAHON 3ajauu, U3ydeHHsl PealbHOIO SBICHMS, PEIIEHHs 3aJaud M3 APYrux
y4eOHBIX TIPEIMETOB;

®  OLIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3JIMUHBIX CUTYALUIX.

TexcroBble 3axaun

Pemarb mpocTeie M CHOXHBIE 337a4y, a TAK)KE 3aJaud MOBBIIIEHHON TPYAHOCTU M BBIIEIATH HUX
MaTeMaTHYECKyI0 OCHOBY;

pacrio3HaBaTh pa3Hbl€ BU/IbI U TUIIBI 33]1a4;

UCIOJIb30BATh Pa3HbIE KPATKUE 3aIIMCH KaK MOJEIHM TEKCTOB CJIOXKHBIX 3a]1a4 U 3aJjay IOBBIIIEHHON
CIIO)KHOCTH JUISI TIOCTPOCHHUSI TIOMCKOBOM CXEMBbl M PpEIICHUs 3a/ad, BBHIOMpATh ONTHUMAJIBHYIO IS
paccMaTpuBaeMoil B 3a/1aue CUTyallMl MOJEIb TEKCTa 3a7auu;

pa3nuyaTh MOJIENb TEKCTa U MOJIeIIb PELICHU 3a/1a4l, KOHCTPYHPOBATh K OAHOM MOJENIH pelieHus
CJIO’KHBIX 3a/1a4 pa3Hble MOJIENIU TEKCTa 3a/1a4H;

3HATh U MIPUMEHSTH TPU COCcO00a MMOMCKA peleHus 3a7a4 (0T TpeOOBaHUs K YCIOBUIO U OT YCIOBUS
K TpeOOBaHUIO, KOMOMHHUPOBAHHBIN);

MO/JICJINPOBATh PACCYKICHMSI ITPU MOUCKE PEIICHUS 3a/1a4 ¢ IOMOLIbIO I'pad-CXeMbl;

BBIJICJIATH ATAIlbl PELLICHUS 3aJJau U COJIepKaHUe KaX10ro 3Tana;

YMETh BBIOMpAaTh ONTHUMAJIbHBIA METOA PpEIICHHs 3aJa4d M OCO3HaBaTh BHIOOp MeETOIa,
paccMmaTpuBaTh Pa3IMYHbIE METO/Ibl, HAXOAUTh Pa3HbIe PEIICHUS 3a/1a4M, €CIIH BO3MOXKHO;

aHAJIN3MPOBATh 3aTPYAHEHHUS [IPYU PELICHNUN 33]1a4;

BBINOJIHATE Pa3JIM4HbIe MPeoOpazoBaHMsl MPEATOKEHHON 3a1a4u, KOHCTPYUPOBAaTh HOBbIE 3a/1a4M
U3 JIaHHOM, B TOM 4YHKCJie OOpaTHBIE;

MHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3YyJbTaThl B 3aJaue, MUCCIENOBaTh MOJTYYEHHOE pELICHHE
3a]a4uu;

U3MEHATh YyCIOBME 3a7ay (KOJIMYECTBEHHBbIE WJIM KAuyeCTBEHHbIE J[aHHbIE), MCCIE0BATh
U3MEHEHHOE Npeo0pa3oBaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMU B3aMHOIO PACIONIOKEHUS IBYX OOBbEKTOB U U3MEHEHHE
UX XapaKTEPUCTUK IPU COBMECTHOM JBUKEHHMM (CKOPOCTb, BPEMS, PACCTOSIHUE) NPU PELIEHUU 3a7ad Ha
JIBIDKEHUE JIBYX OOBEKTOB KaK B OJHOM, TaKk U B MPOTHBOIOJOXKHBIX HAIMPABICHUAX, KOHCTPYHPOBATH
HOBBIE CUTYaIlM{ Ha OCHOBE M3MEHEHHUS YCIOBUH 3a7auu PU JBUKEHUU 0 PEKE;

HCCIIEIOBaTh BCEBO3MOYKHBIE CUTYAlLIUU MIPH PEIICHUH 3a]1a4 Ha JBUKEHHE 0 peKe, pacCMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA,

pemaTh pa3HoOOpa3HbIe 3a/1a4M «HA YaCTH;

pemiath ¥ OOOCHOBBIBaTH CBOE pelIeHHE 3ajad (BBIAEISATH MaTeMaTHYECKyl0 OCHOBY) Ha

HaXO0XXIACHUEC YaCTHU YHCiia 1 YUCJIa 110 €0 YaCTH Ha OCHOBEC KOHKPETHOI'O CMBICTIa ,Z[pO6I/I;
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OOBSACHITh UICHTUYHOCTh 3aJ1ad Pa3HBIX THUIIOB, CBS3BIBAIONIUX TPH BEIWYUHBI (Ha padoTy, Ha
MOKYIKHU, Ha JBUKEHHUE), BBIAEIATH ST BEIUYMHBI U OTHOILCHUS MEX]Yy HUMH, NPUMEHSTh UX IMpU
pElIeHNH 33]1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 3a]]a4 YKA3aHHBIX TUIIOB,

® BRBIAQJETh OCHOBHBIMH METOJAaMHU pELIEHUs 3aJlad Ha CMECH, CIUIaBbl, KOHIEHTpAalUu,
MCIIOJIB30BaTh UX B HOBBIX CUTYAIIMSX 110 OTHOLIEHUIO K U3yUYEHHBIM B IIpoliecce 00yUueHNs;

pemarh 3a7a4d Ha TPOIEHTHI, B TOM YHWCJIE, CIOKHBIC MPOIEHTHI ¢ 0OOCHOBAHHMEM, MCIIOIB3YS
pasHbIe CIIOCOOHI;

pemiars JOTUYECKUE 3aJa4d Pa3HBIMH CIOCOOAMM, B TOM YHUCIE, C JBYMS OJIOKAMH M C TpeMs
0JIOKaMU TaHHBIX C IIOMOIIBIO TAaOJIHIL;

pemiaTh 3aJ1a4i 10 KOMOMHATOPUKE W TEOPUH BEPOSATHOCTEH Ha OCHOBE MCIOJIb30BAHUS N3yUEHHBIX
METOJ/IOB U 0OOCHOBBIBATh PEIICHUE;

penaTh HECJIOXKHBIC 3a7a4M 110 MATEMAaTUYECKON CTaTUCTHUKE;

OBJIQJIETh OCHOBHBIMH METOJIAMHU PEIICHUS CIOKETHBIX 3a7a4: apu(METUUECKH, aareOpandecKui,
nepebop BapUAHTOB, TI'€OMETPUUYECKHM, TpadHUuecKuii, MPUMEHSATh HMX B HOBBIX II0 CPAaBHCHHIO C
M3YYECHHBIMH CUTYAIIHSIX.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

KOHCTPYMpPOBaTh HOBBIE JUISI JaHHOW 3a/Jauyd 3a/lauyHble CHUTYallMd C YY€TOM pPealbHBIX
XapaKTepUCTHUK, B YACTHOCTH, MPHU PEIICHUU 33]a4 HAa KOHIIEHTPALMH, YYUTHIBATh TUIOTHOCTH BELIECTBA,
pemarb M KOHCTPYMpOBATh 3a/laud HAa OCHOBE PACCMOTPEHUS pealbHBIX CUTyallud, B KOTOPBIX HE
TpeOyeTCs TOUHBIN BHIYMCIUTEIbHBINA PE3YIIbTAT;

pemiaTh 3aJa4M Ha IBIXKEHHE 110 PEKe, paccMaTpUBasi pa3HbIe CUCTEMbI OTCUETA;

KOHCTPYHPOBATh 3aJ]auHble CUTYalluH, TPUOIMKEHHBIE K pealbHOMN 1eHCTBUTEIHHOCTH.
I'eomerpnueckue Gurypsl

e (CB00OAHO OMEpPUPOBATH TEOMETPUUYECKUMHU MOHSATUSMHU TPU PEIICHUHU 3a7ad U MPOBEACHUU
MaTEeMaTUYECKUX PacCyKJICHUM;

®  CaMOCTOSITENHHO (POPMYIHPOBATH OMPEICTCHHUS TEOMETPUUECKUX (PUTYD, BBIIBUTATh TUIIOTE3BI
O HOBBIX CBOMCTBaX W MPHU3HAKAX TEOMETPUUYECKUX (HUTyp U OOOCHOBBIBATH WIIM OIPOBEPraTrh WX,
000011aTh WM KOHKPETHU3UPOBATH PE3yJbTaThl HAa HOBBIC KJIACCHI (UTYp, MPOBOAWTH B HECIIOXHBIX
ciydasx Kiaaccuukaiuoo Guryp mo pa3IunaHbIM OCHOBAHUSIM;

®  JCCIENOBaTh YEPTEXKH, BKIIOYAs KOMOWHAIUU (uryp, u3BIEKaTh, HWHTEPIPETUPOBATH U
peoOpa3oBbIBaTh WH(HOPMAITUIO, TIPEACTABICHHYIO HAa YePTEKAX;

e pemarh 3aJaud T€OMETPUUYECKOTO COICpP)KaHMsI, B TOM YHCIIE B CHTYaIlUsX, KOTJAa aJTOPUTM
pellleHus] He CIIEAYET SIBHO W3 YCIOBHUS, BBIIOIHATH HEOOXOIUMBIE JJIs PEIICHUS 3a7a49H JOMOTHUTEIbHbIE
MOCTPOEHHUS, UCCIIEIOBATh BOZMOKHOCTh MPUMEHEHHS TeopeM U GOpMYIT JUTsSl pEIICHUs 3a]1a4;

e  (opmynupoBaTh U TOKA3bIBATH TEOMETPUICCKUE YTBEPKICHUS.

B noBceqHeBHOI KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:
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®  COCTaBJIATH C MCIIOJIb30BAHHEM CBOMCTB F€OMETPUUECKUX (PUTyp MaTeMaTUYECKHe MOJIEIH JIJIs
pelIeHns 3a/1a4 MPaKTHYECKOro XapakTepa M 3a7ad M3 CMEXHBIX TUCHUIUINH, UCCIENI0BAThH IOIyYCHHBIE
MOJIETH ¥ HHTEPIPETUPOBATH PE3yIbTaT.

OTtHowmenust

e BraseTs NOHATHEM OTHOLICHHUS KaK METAIPEAMETHBIM;

e cBOOOZHO ONEpPUPOBAaTh MOHATHSMHU: PABEHCTBO (UTYp, paBHBIE (QUTYPHI, PAaBEHCTBO
TPEYrOJIbHUKOB, NapaJIeNbHOCTh TNPSAMBIX, NEPHEHAUKYISIPHOCTh NPSMBIX, YIIBI MEXIY NPSMBIMH,
NEepIEHINKYIISP, HAKIIOHHAs, TPOeKLus, nogoodue Gpuryp, nogooHsie pUrypsl, mogo0HbIEe TPEYTOJbHUKY;

®  UCMOJIb30BaTh CBOMCTBA MOJOOMS U PaBEHCTBA (DUTYp MPU PELICHUH 33/1a4.

B noBcegHeBHOI ;KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMEeTOB:

®  WCNONB30BaTh OTHOMIICHUS JUISI TIOCTPOEHHUS W HCCIIEJOBAaHUS MaTeMaTWYeCKUX MOJeen
00BEKTOB peaibHOM JKU3HMU.
H3mepenns u BbIYMCIEHHS

CB0OO/IHO OTepupoOBaTh MOHATHAMH JUIMHA, IUIOMIAAb, OOBEM, BEIMYHMHA yIVIa KaKk BEIMYMHAMH,
UCTIOJIB30BaTh PAaBHOBEIIMKOCTh M PABHOCOCTABICHHOCTh IPH PEIICHWH 33Jad Ha BBIYHCIICHHUE,
CaMOCTOSITENIHO TOJTy4aTh W WCIOJB30BaTh (DOpMYINbI sl BBIYHCICHHN IJIOMIAAeH u 00beMoB (uryp,
CBOOOTHO OIIEPUPOBATH IIMPOKUM HAOOpPOM (POpMYJT Ha BBIYMCIICHUE ITPU PELICHUH CIOKHBIX 337a4, B TOM
4yucile W 3a7ad Ha BBIYMCICHHE B KOMOMHALMSAX OKPYKHOCTH W TPEYrOJbHHKA, OKPYKHOCTH W
YeTHIPEXYTrOJIbHUKA, & TAK)KE C MPIMEHEHHEM TPUTOHOMETPHUH;

CaMOCTOSITENTLHO (HOPMYIIMPOBATH THITOTE3BI M TPOBEPATH MX JOCTOBEPHOCTD.

B noBceaHeBHOI )KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

CBOOOIHO omepupoBarh (opMyJaMH MpHU PELIeHUH 337ad B APYrHMX Y4eOHBIX NMpeaMeTax U MpU
NIPOBEICHINH HEOOXOINMBIX BHIYHCICHUH B pEabHOM KU3HH.

I'eoMeTpuyecKHe MOCTPOEHHUS

e  OmnepupoBarh MOHATHEM HAOOPA DIIEMEHTOB, ONPEACTISIONINX TEOMETPUIECKYIO PHUTYDY,

e  BJIAJETh HAOOPOM METOJOB MOCTPOSHHUM IUPKYJIEM U IMHEUKOMH;

®  [IPOBOJUTH AHAJIU3 U PEAIM30BBIBATH ATAIBI PELICHNUS 3a7a4 Ha IOCTPOCHHUE.

B noBceHeBHOI ;KH3HU M MPU U3YYEeHHH IPYTHX MPEAMETOB:

®  BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

®  OLIGHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEr0 MHUpa.
IIpeoOpa3zoBanus

8. OmnepupoBarh ABIKEHHUSIMU U MIPEOOPA30BAHUAMHI KaK METANPEAMETHBIMHU TTOHSATHIMU;

9. omepupoBaTh MOHATHEM JBWXEHUS U NMPeoOpazoBaHUs MOA00HS uis 000CHOBaHMH, CBOOOIHO
BJIaJIETh NMpUEMaMU MOCTPOEHUs (UTYp C MOMOIIBIO JBM)KEHHH M NpeoOpa3oBaHUs MOJOOMS, a TakkKe

KOMOMHAIMAMU ABUKCHUH, TBIKCHUHN U TPe0Opa30BaHMIA;
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10. mcnonb30BaTh CBOWCTBA NBMKCHMA W TMPEOOpa3OBaHUI IJiA NPOBEACHHS OOOCHOBAaHUS H
JTOKa3aTeIbCTBA YTBEPKICHUIN B TEOMETPHUH U APYTUX YICOHBIX IPEIMETAX;

11. monb30BaTHCS CBOMCTBAMH JBM)KEHUH 1 TIpeoOpa30BaHMi IPU PELICHUH 33/1a4.
B noBceHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

12. npuMeHsTh CBOMCTBA ABMKCHUH M MPUMEHSTH MO00ME SISl TOCTPOSHUN U BEIYUCIICHUI.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBoOOMHO oOIEpPUPOBATH MOHATHSAMH BEKTOP, CYMMa, pPa3HOCTh BEKTOPOB, MPOU3BEIACHHUE
BEKTOpa Ha YKCII0, CKAIAPHOE MTPOU3BEICHUE BEKTOPOB, KOOPAMHATHI HA TUIOCKOCTH, KOOPAMHATHI BEKTOPA;

® RBIANCTh BEKTOPHBIM M KOOPJWHATHBIM METOJOM Ha IUIOCKOCTH JJIs pEIIeHHUs 3aaa4d Ha
BBIUKCJICHHUE U JOKA3aTC/IbLCTBA;

® BLIIONHATH C TIOMOIIbIO BEKTOPOB U KOOPIMHAT JIOKA3aTEIbCTBO HU3BECTHBIX EMY
reoMeTpU4YeCcKuX (PaKTOB (CBOMCTBA CPEAHUX JIMHUHM, TEOPEM O 3aMEYaTeIIbHBIX TOYKAX U T.II.) ¥ MOTy4arh
HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

®  JCIOJIb30BaTh ypaBHEHUs (UIYp I pEIIeHHs 3aJad W CaMOCTOSITEIBHO COCTaBIATH
YpaBHEHUS OT/ENbHBIX IUIOCKUX (QUTYD.
B noBce1HeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPeEIMETOB:

®  JCIOJIb30BaTh MOHATHS BEKTOPOB W KOOPAMHAT IS PEIICHHs 3a1ad 1o ¢u3uke, reorpadguu u
JIPYTUM y4eOHBIM MTpeIMEeTaM.
HcTopusi MaTeMaTUKHU

e [loHnmarh MaTeMaTHKy KaK CTPOrO OPTaHM30BAaHHYIO CUCTEMY HAayYHBIX 3HAHHM, B YACTHOCTH
BIAJCTh TNPEJICTAaBICHUAMH OO0 aKCHOMAarMyeCKOM TIOCTPOCHMH TE€OMETPUM H  TEPBHUYHBIMU
MIPEICTABICHUSIMU O HEEBKIIUOBBIX T€OMETPUSIX;

® paccMaTpuBaTh MaTeMaTHKy B KOHTEKCTE HCTOPHUU Pa3BUTHS ITUBUIU3AIMH W HUCTOPUHU
pa3BUTHS HAyKH, IOHUMAaTh POJb MaTEMATUKH B pa3BuTUU Poccun.
MeTtoabl MAaTEMATHKH

e Branerp 3HaHUSIMH O PA3NIUYHBIX METO/aX OOOCHOBAHMS U OMPOBEPIKEHUS MAaTeMaTHYECKUX
YTBEPKJICHUM 1 CAMOCTOSITEILHO MPUMEHSTh UX;

®  BJAJIETh HABBIKAMH aHAJIU3a YCJIOBHS 3a7a4H U ONIPEACIICHUS] TOIXOIAIIUX ISl PEIICHHs 3a1au
M3YYEHHBIX METOJIOB WJIM X KOMOMHAIIHIA;

®  XapaKTepu30BaTh MPOU3BEACHHUS MCKYCCTBA C YYETOM MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B

mpupoac, UCIOJb30BaATh MATEMATUIYCCKHUE 3aKOHOMEPHOCTHU B CAMOCTOATCIIBHOM TBOPUYCCTBE.

Auaredpa. 'eomerpus. 7-9 kiacc

Buinycknux nayuumca 6 7-9 knaccax (011 UCNONb308AHUSL 68 NOBCEOHEGHOU JCUSHU U ODecnedeHus
B03MOHCHOCIU YCNEUWHO20 NPOOOJINHCEHUs 00pA308aHUA HA OA3080M YPOGHE)
Dnemenmul meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

24



e OmnepupoBarh Ha 0a30BOM YpOBHE TMOHSATHUSAMHU: MHOXKECTBO, SJIEMEHT MHOXXECTBA, MOAMHOXKECTBO,
MPUHA]JICKHOCTH;

® 33/1aBaTh MHOXECTBA MEPEYNCICHHEM UX JJIEMEHTOB;

® HAXOIUTh NepeceueHue, 00beJMHEHHE, TOJMHOXKECTBO B IPOCTEHIINX CUTYAIHIX;

e oInepupoBaTh Ha 6A30BOM YPOBHE MOHATUSMU: ONpe/IEJICHHIE, aKCHOMa, TEOpEeMa, J0Ka3aTeIbCTBO;

® TIPHUBOAUTH MPUMEPHI U KOHTPIPUMEPHI JJIsI TOATBEPIKIACHHS CBOUX BBICKAa3bIBAHUH.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

® JCIIONIB30BATh Tpaduueckoe MpPeACTaBICHHE MHOXKECTB /ISl ONUCAHHWS pPEealbHbIX IPOILECCOB U
SIBIICHU, TIPY PEICHUH 3a/1a4 JPYTUX YUeOHBIX IPEAMETOB.

Yucna

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSAMH: HATypaJbHOE YHUCIIO, IEJI0€ YHUCIO0, OOBIKHOBEHHAS
Ipo0b, JecaTHyHas OpoOb, CMeEMaHHas IpoOb, palMOHAILHOE YHCIO0, apU(METUYCCKUI KBaJpaTHBIA
KOPEHb;

® NCIIOJIB30BaTh CBOMCTBA YMCEI U IIPABWIIA JEHCTBUM IIPU BBIIIOJIHEHUH BBIYMCIICHUI;

® UCMOJb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUHM BBIYHUCICHUN U PEIICHUU
HECJIOKHBIX 33/1a4;

® BBINOJHATH OKPYIVICHHE PAIIMOHATIBHBIX YUCEN B COOTBETCTBUU C IIPaBUIIAMU;

® OIEHUBAThH 3HAYCHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEILHOTO IIEJIOTO YUCIIa;

® pacro3HaBaTh PALMOHAIBHBIC U UPPAIMOHAIBHBIC YUCIIA;

® CpaBHMBATh YHCIA.

B nosceounesnoii sicuznu u npu uzyyeHuu opyeux npeomemos:

® OIICHUBATh PE3YAbTAThI BHIYUCICHUN MPU PELIICHUH MPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHMCEI B PEAIbHBIX CHTYAIUX;

® COCTaBISITh YHCIIOBBIE BBIPAKECHUS MPH PEIICHUU MPAKTUYECKUX 3a/ad U 3a7ad U3 JIPYTux y4eOHBIX
PEIMETOB.

Toorcoecmeennvie npeodpazoeanus

e BHIMOMHATH HECIOXKHBIE MpPeoO0pa3oBaHUs 7S BBIYMCICHUS 3HAYCHWH YHCIIOBBIX BBIPAXKCHHIH,
COZIEpIKaIlIMX CTENEHH C HaTypaJlbHBIM TI0Ka3aTelIeM, CTETIEHH C LEJIBIM OTPHUIIATEIbHBIM MTOKA3aTeleM;

® BBHIMONHITh HECIOXKHBIE MPEOOpa3oBaHUsl IENBIX BBIPAKEHUI: pPaCKphIBaTh CKOOKH, TPHUBOAUTH
N0A00HbIE Cl1araeMeble;

® WCTOJb30BaTh (POPMYIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBbI, KBaJpaT pPa3HOCTH, Pa3HOCTh
KBAJIpaToB) JUIsl YIPOIICHHS BHIYMCICHUI 3HAUYECHUI BBIpaKEHUH;

® BBINOJHATH HECIOXKHBIE TPEoOpa3oBaHUsl JAPOOHO-TMHEHHBIX BBIPQKEHUH W BBIPAKEHHHA C
KBaJIPaTHBIMH KOPHSIMH.

B noeceonesnotl scuznu u npu uzyuyeHuu Opy2ux npeomemos:

® TIOHMMATh CMBICT 3aIMCH YUCIIa B CTAHAAPTHOM BHJIE;

e omnepupoBarh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHAS 3aITUCh YUCIIA.

Ypaeuenun u nepagencmea

e OmnepupoBaTh Ha 0a30BOM ypOBHE NMOHATHUSMHU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPaBHEHHUE, KOPEHb
yYpaBHEHHS, PEIICHNE YPAaBHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNUE HEPABEHCTBA,

® TIPOBEPSTH CIIPABEAIMBOCTh YNCIOBBIX PABEHCTB H HEPABEHCTB;

® pemiaTth JIMHEHHbBIC HEPABEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOMIAIINECS K TMHEHHBIM;

® pemlaTh CHCTEMBI HECIIOKHBIX JIMHEHHBIX ypaBHCHU, HEPABEHCTB;

® TIPOBEPSTH, SABISCTCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUs (HEpAaBEHCTBA);

e pelaTh KBaJIpaTHbIE ypaBHEHHS 10 (hopMyJie KOpHEH KBaJpaTHOTO ypaBHEHUS;
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e 1300paXkaTh peuIeHUs HEPABEHCTB U UX CHCTEM Ha YHUCIOBOW MPSIMOIi.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos.:

® COCTaBIISITh W peLIaTh JUHEHHbIC YPAaBHEHMS NMPH PELICHUM 3a]1ad, BOSHUKAIOUIUX B JPYTUX Y4eOHBIX
npeaMeTax.

Dynkyuu

e Haxoauth 3Ha4eHHEe QYHKLUH 110 33JaHHOMY 3HaYCHUIO apTryMEHTa;

® HAXOJUTh 3HAYCHUE apryMEHTa 10 33JJaHHOMY 3HAYCHHIO (DYHKIMM B HECIIOKHBIX CUTYAIUX;

e OINpeAeaATh IIOJOKEHUE TOYKM II0 €€ KOOpPAMHATaM, KOOPAMHATHI TOYKH II0 €€ IOJOXKEHUI Ha
KOOpPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaXOJUThb 00JACTh ONMpEAETCHHS, MHOXXECTBO 3HAUYCHUH, HYIU (DYHKIHH, MPOMEKYTKH
3HAKOIOCTOSHCTBA, IPOMEKYTKM BO3pacTaHUs M yObIBaHMsA, HauOoJblllee M HaUMEHbIIEE 3HAUYCHHS
byHKIINY;

e CcTpouTh rpaduk TMHEHHON QYHKINU;

® TIPOBEPSATH, SBIACTCS JH JaHHBIA rpaduk rpagukoM 3amaHHON (QyHKIMM (JMHEHHOW, KBaJpPaTUYIHOM,
00paTHOM IPONOPLUUOHATIBLHOCTH);

® OmpeneaTh NPUOIMKEHHbIC 3HAUCHHUsI KOOPAUHAT TOUKU IiepeceyeHust rpadukoB QyHKIUIH;

e oOmepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMU: IOCIEIOBATEIbHOCTh, apupMeTHuecKas mporpeccus,
reOMeTpHUECKas IPOrpeccus;

® pemiaTh 3a/1a4¥ Ha MIPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH MOTYYEH HEMOCPEACTBEHHBIM MOJCYETOM
0e3 nmpuMeHeHus: GopMyil.

B noeceonegnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

® JCIIONIB30BAaTh TPaQUKH pEaTbHBIX MPOIECCOB W 3aBUCUMOCTEH JUISI ONpPEACTCHHS WX CBOMCTB
(HamOosplIME M HAaUMEHbIIME 3HAYEHUs, NPOMEXKYTKH BO3pacTaHUs M  YObIBaHMS, 0OIacTH
MOJIOXKUTEJIBHBIX M OTPULIATENbHBIX 3HAYEHUH U T.I1.);

® JCMOJb30BaTh CBOMCTBA JIMHEWHON (PyHKIMU U ee rpapuK IpH PELIEHUH 33434 U3 JPYrHX y4eOHbIX
IIPEIMETOB.

Cmamucmuka u meopus 6epoasmuocmeii

e limMeTp mpencTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIIy4alHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

e pemaTh NpocTenne KOMOMHATOPHBIE 33Ja4d METOJIOM MPSMOT0 U OpraHM30BaHHOTO Mepedopa;

® [IpE/CTaBIATh AaHHBIE B BUJE TaOIUIL, IUarpamMmm, rpauKos;

e yyTaTh HHMOPMAIUIO, TIPEICTABICHHYIO B BUJIE TaOIUIIbI, IUarpaMMBbl, TpaduKa;

® OIpeAeNsaTh OCHOBHBIE CTATUCTUUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OIIEHUBATh BEPOSTHOCTb COOBITUS B MPOCTEHIINX CIIydasix;

® UMETh MPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SBICHHSIX.

B noeceonesnotl scuznu u npu uzyuyeHuu Opy2ux npeomemos:

® OIICHHUBATh KOJIMUYECTBO BO3MOKHBIX BAPHAHTOB METO/IOM Iepedopa;

® UMEThH MPEACTABICHUE O POJIM MPAKTHUECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI;

® CpaBHMBATh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKH, IIOJYyYEHHBIE B IIPOLECCE PEIIEHUs
MPUKIIATHON 3a/1auu, U3y4eHHs peajbHOTO SBICHMUS,

® OIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITHI U SBIEHUH B HECIIOKHBIX CUTYyallUsX.

Texcmoeswie 3a0auu

e Pemars HECIOXKHBIE CIOXKETHBIE 3a[a4M Pa3HBIX THUIIOB Ha Bce apu(MeTHUECKUE IEHCTBHS,

® CTPOUTH MOJIENb YCIOBUSA 3a/1audl (B BU/E TAOJIMIIbI, CXEMBbI, PUCYHKA WJIM YPaBHEHHUs), B KOTOPOH JaHBI
3HAYCHHU JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIIMYUH, C LEJIBIO IIOMCKA PELICHUS 3a1a4H;
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® OCYLIECTBIATh CHOCOO TMOMCKA pEIICHUs 3aJayd, B KOTOPOM DPACCYKICHHE CTPOUTCS OT YCIOBHSA K
TpeOOBAHMIO UM OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJIATH IUIAH PEICHUs 3a/1a4H;
® BBIIEJATH TaIlbl PEIICHUS 3a]a4U;
® UHTEPIPETUPOBATH BHIUMCIUTEIbHBIC PE3YIIBTATHI B 3aa4e, UCCIIE0BATh MOMyYEHHOE pPellleHue 3aa4H;
® 3HaTh pa3IM4YMe CKOPOCTEN 0OBEKTA B CTOAYEH BO/IE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKH;
e pelarh 3a/1a4r Ha HaXOXJIEHNE YaCTU YMCiIa U YUCIIa 10 €r0 YacTH;
e pelarh 33Ja4u pa3HbIX THUIOB (Ha padoTy, HA MOKYIKHU, HAa JABH>KEHHUE), CBA3BIBAIOLINX TPU BEJIUYUHBL,
BBIJICTISITH 3TU BEJIMUMHBI U OTHOILICHUS MEX1y HUMU;
® HAXOMUTh MPOLEHT OT YMCJa, YUCIO MO MPOLEHTY OT HEero, HaXOAWTh MPOIEHTHOE CHUKEHHE WU
MPOLIEHTHOE MOBBIIICHHE BETUYUHBI;
® pelaTh HECJIOXKHbBIE JIOTMUECKUE 3a/1auld METOAOM PaCCyKACHUM.
B noeceownesnotl srcusnu u npu uzyueruu Opyeux npeomemos:
® BBIIBUraTh TMIOTE3bl O BO3MOKHBIX MPEJENbHBIX 3HAYEHUSX HCKOMBIX B 3aJlau€ BEIMYMH (J€1aTh
IPUKUIKY).
T'eomempuueckue gpuzypot
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHIMHU T€OMETPHUYECKUX QUTYD;
® U3BIEKaTh HH(GOPMAIIMIO O TEOMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTexkaxX B SBHOM BUJIC;
® TPUMEHATH JUIS PELICHUs 3a/ad reoMeTpuyeckue (HakThl, €ClId YCIOBUS UX MPUMEHEHUS 33/JaHbl B
sIBHOU (popme;
e pelaTh 337a4u Ha HAXOXKIEHHE F€OMETPUUECKUX BEJIMYUH 0 00pa3LaM Win alropuTMam.
B nosceonesnoii sicuznu u npu uzyyeHuu Opyeux npeomemos:
® JICIIOJIb30BaTh CBOWCTBA T€OMETPHUYECKUX (HUTYp JUIS pEHICHUS TUIOBBIX 3a/a4, BO3HUKAIOUINX B
CUTYalUsAX MIOBCEHEBHON KHU3HU, 33/1a4 MPAKTUUECKOTO COAECPHKAHUSI.
Ommnowenusn
e OmnepupoBarb Ha 0a30BOM YypOBHE IMOHSATHSIMHU: PaBEHCTBO (GUIYp, paBHbIE (QUIYpbI, PABEHCTBO
TPEYrOJIbHUKOB, MapajlIeIbHOCTh MPSIMBIX, NEPIEHIUKYISIPHOCTh NPSIMBIX, YIJIbl MEXIY MPSIMbIMU,
HEepIEeHIUKYIISAP, HAKITOHHAS, TPOESKIIHSL.
B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
® JCMOJb30BaTh OTHOIICHHUS Ul PEIIeHUs] IPOCTEHIINX 3a/1ay, BOSHUKAIOIIUX B PeaJbHOM KU3HU.
Hzmepenus u gpluucienus
e BbINOMHAT M3MEpPEHUE [UIMH, PACcCTOSIHUM, BEJIWYHMH YIJIOB, C IIOMOILIBIO HHCTPYMEHTOB JUIf
WU3MEPEHUM JUIUH U YIJIOB;
e MpuMeHATh (OpMyJIbl TepuUMeTpa, IUIomaAM M o0beMa, IUIOMAAN MOBEPXHOCTU OTAEIbHBIX
MHOTOTPaHHHUKOB IPHU BBIYUCIICHUAX, KOT/a BCE JaHHbIE UMEIOTCS B YCIIOBUH;
e npumMeHATh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS /ISl BHIYMCIEHUS JUIMH,
PAcCTOSHUH, TJIOIIAIEN B IPOCTENIINX CIydasX.
B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:
® BBIYHCIATH PACCTOSIHUSA HA MECTHOCTH B CTaHAAPTHBIX CUTYalMsX, IJIOUIATU B MPOCTEHIINX CIydasx,
OPUMEHSATH (HOPMYJIIBI B IPOCTEHIINX CUTYAIIUSX B IOBCEAHEBHOM XKHU3HHU.
I'eomempuueckue nocmpoenusn
e 1I300paxarb THUIOBBIE IUIOCKHE (GUIYpbl U (QUIYpHl B MPOCTPAHCTBE OT PYKH M C IOMOIIBIO
MHCTPYMEHTOB.
B noeceonesnotl scuznu u npu uzydyeHuu Opyux npeomemos:
® BBINOJHATH MIPOCTEHUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HH.
I'eomempuueckue npeoopazosanusn
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e Crpouts GpuUrypy, CAMMETPUYHYIO JAaHHON (UTYpPE OTHOCUTEIHHO OCH U TOYKH.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

® pacIo3HaBaTh ABMKCHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CUMMETPUYHbBIEC GUTYPHI B OKPYKAIOIIEM MUPE.

Bexkmoput u koopounamul Ha na0CKOCMU

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHSATUSMHU BEKTOP, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha
YHCII0, KOOPAWHATHI Ha IMJIOCKOCTH;

e omnpeAensiTh NPUOIMKEHHO KOOPIUHATHI TOUYKHU O €€ N300paKeHHUI0 Ha KOOPIUHATHON MIIOCKOCTH.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

® JICIIOJIB30BATh BEKTOPHI /Ul PELICHUs MPOCTEHIINX 3a1ad Ha ONPENeIeHNe CKOPOCTH OTHOCHTEIBHOTO
JIBUKCHHUSI.

Hcmopua mamemamuxu

e OnuceiBaTh OTACIBHBIC BBIJAIONINECS PE3yJIbTaThl, MOJYYCHHBIC B XOJI€ Pa3BUTHS MATEMATHUKH Kak
HaYyKH;

® 3HATh MPUMEPHl MATEMATUYECKUX OTKPHITUH M MX aBTOPOB, B CBS3M C OTEYCCTBCHHOH M BCEMHUPHOU
UCTOPHUEH;

® TIOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccuu.

Memoovl mamemamuru

e BpiOupaTh NOAXOASIINN U3y4YEHHBI METOJT AJIs PELICHUS] U3YUYEHHBIX TUIIOB MaTEeMaTHYEeCKUX 3a/1ay;

e [IpuBoguTh NpUMEpPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B OKpYKalolled eHCTBUTEIBHOCTH U
MIPOU3BEICHUSAX UCKYCCTBA.

H3menenusn k npebmemubm pe3yiomamam

(IIpuxaz Munucmepcmea obpazosanus u uayku Poccutickot @edepayuu om 31.12.15 Nel577 «O
BHECeHUU UBMEHEeHUll 6 ¢hedepanbHblil 20CY0apCmeeHHblll 00PA306aMeENbHbI  CMAHOAPM OCHOBHO20
obwezo obpazosanus, ymeepicoenHvl npuxkazom Munucmepcmea obpasoeanus u nayku Poccutickoti
Deoepayuu om 17 oexabps 2010 2o0a N 1897)

1) ¢dopmupoBaHue MpenCTaBICHUM O MaTeMaTHKE Kak O METOJle TO3HaHUS JEeWCTBUTEIbHOCTH,

IMMO3BOJIAIOIIEM OIMUCBIBATE U U3YYaTh PCAJIbHBIC IIPOUCCCHI U SABJICHUA:

¢ OCO3HaHME POJIM MATCMAaTUKH B Pa3BUTHH Poccun u MHpa;

® BOBMOXXHOCTh TPHUBECTH TPUMEPHI U3 OTEUYECTBEHHOM M BCEMHUPHON HCTOPHUM MaTeMaTHYECKUX
OTKPBITHI U UX aBTOPOB;
2) pa3BuTHE yMEHUH pal0oTaTb C y4yeOHBIM MaTeMaTHYECKHMM TEKCTOM (aHaJIM3UpOBaTh, W3BIIEKATh

HEOOXoauMyl0 UWH(OpMAIMI0), TOYHO U TPaMOTHO BBIpaKaTh CBOM MBICIHM C TPUMEHEHUEM
MaTeMaTHYECKON TePMHUHOJOTHH U CHMBOJUKHU, MPOBOJIUTH KiIacCU(UKAINU, JTIOTUYECKHE OOOCHOBAHMSI,
JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKICHUMN:
® ONIEpUPOBAHUE TOHSATHUSIMU: MHOYKECTBO, SJEMEHT MHOKECTBA, IMOJMHOMXECTBO, MPUHAICKHOCTD,
HaXO0XJICHHE TIepecevYeHUs], 00bEeAMHEHUS TOJAMHOKECTBA B TPOCTEHIIINX CUTYAIUsX;
* perieHue CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCE apu(PMETHUECKHUE TCUCTBUS;

* IPUMEHEHHE CIOCcOo0a TMOMCKA PEIICHHs 3a7add, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

® COCTABJICHMEC IIIaHAa PCEIICHUS 3aJa4yd, BBIICJICHUEC DOTAllOB €€ PCLICHUs, MHTCpHpeTalud
BBIYHUCIUTCIIBHBIX PE3YIBTATOB B 3a4a4U€, UCCICIOBAHUE MTOJTYUCHHOI'O PCIICHUSA 3a1a4H;

® HaXO0XXJACHHUEC MPOILCHTA OT YMCJIa, YHUCJIa 110 NPOLECHTY OT HEro, HAaXO0XJIACHUS IIPOLCHTHOI'O OTHOILICHHUEC
ABYX YHCCJI, HAXO0XACHUS IMTPOLUCHTHOI'O CHUXXCHUA W MMPOLUCHTHOI'O ITOBBIIICHUA BEJINYNHBI,

¢ pCIICHHUEC JJOTHYCCKHUX 3a/1a4,
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3) pa3BuUTHE MPEACTABICHUI O YKCIe U YUCIOBBIX CHUCTEMAaX OT HAaTypalbHBIX A0 JEHCTBUTEIbHBIX YUCEIL;
OBJIaJICHNE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAIbHBIX BHIYUCICHHI:
* OIEpUPOBAHNE MOHATUSIMHU: HATypalbHOE YMCIIO, IEJI0€ YUCIO0, OOBIKHOBEHHAs! POOb, eCATUYHAS
Ipo0Ob, CMEIIaHHOE YKCII0, PAlMOHAIIBHOE YUCIIO, UPPAIlMOHATBHOE YHCIIO;

* MCIOJIb30BAHKE CBOMCTBA YMCEN U 3aKOHOB apH(PMETHUECKUX OIEpAIHid ¢ YHCIAMU TPU BBITOJHECHUH
BBIYMCIICHHI,

® HCTIOJIb30BAHKUE MPU3HAKOB JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYMCICHUNW U pPELICHUU
3a71a4;

* BBITTOJTHEHUE OKPYTJICHHSI YUCET B COOTBETCTBUU C TIPABUIIAMH;

* CpaBHEHHE YUCET;

® OLICHUBAHME 3HAYCHUS KBAJPATHOIO KOPHS U3 ITOJIOKUTEIBHOTO LENIOr0 YUCIIa;
4) oBnajzieHUEe CUMBOJIBHBIM S3BIKOM alreOphl, MPHEMaMH BBHITIOTHEHUS TOXXIECTBEHHBIX MPe0Opa3oBaHu

BBIDAKCHUM, pELICHUS YpPAaBHEHUH, CUCTEM YPAaBHEHMI, HEPAaBEHCTB M CHUCTEM HEPABEHCTB; YMEHM

MOJCIMPOBATh pEANbHbIE CHUTYyallMd Ha s3bIKE anreOpbl, HCCIENO0BAaTh IOCTPOCHHBIE MOJAETH C

UCIIOJIb30BaHUEM amnapaTa ainreopbl, MHTEPIPETUPOBATh MOJIyUYE€HHBIN pe3yIbTar:

* BHIMOJIHEHUE HECJOXKHBIX IPEoOpa30BaHUN U BBIYMCICHUS 3HAYCHWH YHCIIOBBIX BBIPAKCHHH,
COJIEpIKAIIMX CTEIIEHH C HAaTyPaJIbHBIM II0KA3aTeJIEM, CTEIIEHHU C LEIBbIM OTPULIATEIILHBIM [1I0KAa3aTECIIEM;

* BBINOJIHEHUE HECIIOKHBIX NPeoOpa3oBaHUi LIEbIX, APOOHO PALMOHAIBHBIX BBIPAKEHUH U BBIPAXKEHUIN
C KBaJApaTHBIMH KOPHSMH; PACKpbIBaTh CKOOKH, MPHUBOAMTH IOJOOHBIC ClaraeMble, HCIIOJIB30BaTh
(bOopMyIIbI COKPALLIEHHOT'O YMHOXEHHUS;

® pellieHue JIMHEWHBIX U KBa/IPAaTHBIX YPaBHEHUI U HEPABEHCTB, yPaBHEHUIN U HEPABEHCTB CBOSILUXCS K
JUHEHHBIM UM KBaJIPaTHBIM, CUCTEM ypaBHEHUH U HEPaBEHCTB, U300paKeHHE PEUICHUI HEPABEHCTB U
MX CUCTEM Ha YMCIOBOU MPSIMOM;

5) oBnasenue cucteMol (PYHKIMOHAIBHBIX MOHSATHI, pa3BUTHE YMEHHS HCIIOJIB30BaTh (PYHKIIMOHAIBHO-
rpaduvecKre MpeCTaBICHNS U PEIICHUS PA3IMYHBIX MAaTEMAaTHUECKUX 3a/1a4, /Ui ONMCAHUS U aHaJIh3a
peanbHBIX 3aBUCUMOCTEN:

® OIIpE/ICNICHNE IIOJIOKEHHUS TOYKH II0 €€ KOOpAMHATaM, KOOPAMHATHI TOYKH II0 €€ IOJIOKCHHUIO Ha
IIJIOCKOCTH;

* HaXOXKJeHHE MO TpaduKy 3HaueHUH (QyHKIMM, 00JACTH ONpeAeTIeHUs, MHOXKECTBA 3HAYEHUH, HyNeil
(GYyHKLMHU, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXKYTKOB BO3PACTaHUs U YObIBaHHSI, HAUOOJBIIETO U
HAaUMEHBIIET0 3HauUeHUs QyHKIIUH;

* ocTpoeHHe rpaduka JUHEHHOM U KBaJpaTHUHON (HYHKINH;

* oneprupoBaHUE Ha 0a30BOM YPOBHE MOHATHUSMMU: IOCIEI0BATENbHOCTh, apupMETHUECKas Mporpeccus,
reoMeTpHuuecKas mporpeccus;

* UCTOJIb30BAHUE CBOMCTB JIMHEHHOM M KBaJpaTHYHOM (QYHKUMH U MX rpadUKOB MPH PELICHUH 3a/1a4 U3
JIPYTUX y4EOHBIX NPEAMETOB;
6) oBnameHNe TEOMETPUIECKAM SI3BIKOM; Pa3BUTHE YMEHHUS MCIIOIB30BATH €T0 JUISl ONMHCAHUS TPEIMETOB
OKpY’KaIoIllero MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTAaBIECHUHN, N300pa3UTEIbHBIX YMEHH, HABBIKOB
F€OMETPUYECKHUX ITOCTPOCHUN:

* onepupoBaHUE MOHATUAMU: PUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JJOMaHas, yroj, MHOTOYTOJIbHUK,
TPEYTOJIBHUK U YETBIPEXYTOJBHUK, IPAMOYTOJIBHUK U KBAJIpaT, OKPYKHOCTb M KPYT, MPSMOYTOIbHBIN
napaujienenunes, Kyo, map; n3o0pakeHHe H3ydaeMbIX (GUIyp OT PYKH M C IOMOUIbIO JIMHEHKH U
HUPKYJIA,

® BBIIOJIHCHUE W3MEPEHUS J[UIMH, PACCTOSHUM, BEIMYHMH YIJIOB C IIOMOILIBIO HWHCTPYMEHTOB IS
WU3MEPEHUM JUTUH U YIJIOB;

7) dopMHupoBaHHE CUCTEMATHYECKUX 3HAHUK O IUIOCKUX (UTYpax M WX CBOMCTBAaX, MPEJCTABICHUU O

IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE YMEHUN MOJAEINPOBAHUS PEAIBHBIX CUTYallUH Ha SA3BIKE
TEOMETPHH, HCCIIEI0BAaHUS TOCTPOCHHOM MOJENHN € UCIIOJIBb30BAHUEM F€OMETPUUECKUX TIOHATHI U TEOPEM,
anmnapara ajireOpbl, peleH!s] FCOMETPUYECKUX U MPAKTUYECKUX 3a/1a4:
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* omepupoBaHHe Ha 0a30BOM ypOBHE MOHATUSIMH: pABEHCTBO (Uryp, MapauIeIbHOCTh U
NEPNEHAUKYIISIPHOCTD MPSAMBIX, YTJIbI MEXY IPSIMBIMH, IEPIICHINKYJIISP, HAKJIOHHAS, IPOEKIINS;

¢ MPOBCACHHUC N0KA3ATCIbCTB B TCOMETPHUU,

¢ OICpUPOBAHUEC HA 0azoBOM YPOBHC NOHATUAMMA: BEKTOP, CyMMa BCKTOPOB, IMTPOMU3BCACHUC BECKTOpPA HA
YUCJIO, KOOPAUHATLI Ha INIOCKOCTH,

® PCIICHUC 3aaa4 Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIIMYUH (Z[JII/IHa U pacCTOAHUC, BCIMYMHA YTIIa,
IUIOINAb) IO 00pa3laM MK alrOpUTMaM;
8) oOBiaJeHHE NPOCTEUIIMMU CIOCOOAMHU TPEACTABICHUS UM aHaju3a CTATUCTHMYECKUX JIaHHBIX;

(dbopMUpOBaHKE MPEACTABICHUN O CTATUCTHYCCKMX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE M O PA3IMYHBIX
Ccroco0ax HMX HM3Y4YCHHS, O IPOCTCHINUX BEPOSITHOCTHBIX MOJEIAX; PAa3BUTHE YMCHHH W3BJIEKATh
uH(GOpPMAIIHIO, TIPEJCTABIICHHYIO B Ta0JIMIIaX, HA JuarpaMMmax, rpadukax, OMUChIBaTh U aHAJIU3UPOBATH
MACCHBBI YHMCIIOBBIX JIAHHBIX C IMOMOIIBIO MOAXOIANINX CTATHCTHYCCKUX XapaKTEPUCTHK, UCIOIb30BATh
MMOHMMAaHNE BEPOSATHOCTHBIX CBOHCTB OKPYKAIOIIUX SIBJICHUN TP MPUHITHH PEIICHU:

* (OpMHPOBAHHE NPEJACTABICHUS O CTATHCTUYCCKUX XapaKTePUCTHKAX, BEPOSTHOCTH CIIy4alHOTro

COOBITHSL;

* pemieHUe MPOCTEHIINX KOMOMHATOPHBIX 33]1a4,

* omnpejeicHUE OCHOBHBIX CTATUCTHYECKMX XapaKTEPUCTHK YHCIOBBIX HA0OOPOB;

* OIICHMBAHUE M BBIYMCIICHUE BEPOSATHOCTU COOBITHS B IPOCTECHIINX CIYYasiX;

® HAJIM4YUC MPCACTABICHHUA O POJIM IPAKTHYCCKH NOCTOBCPHBIX W MaAJIOBCPOSATHBIX CO6I)ITI/II>'I, O pon
3aKOHa OOJIBIIMX YHCET B MACCOBBIX SABJICHUAX

® yMEHHUE CPAaBHUBATh OCHOBHBIC CTaTUCTUYECKHE XAPAKTEPUCTUKH, MOJYYCHHBIE B IPOLECCE PEIICHHUS
IIPUKJIAHON 3a4a41, U3YUYEHUS PEAIBHOTO SIBJICHUS;
9) pa3BuTHE yMEHUH NPUMEHATh H3yYEHHBIE IOHATHUS, PE3YJbTaThl, METOABl JUISl pEIIEeHUs 3ajay

IMMPAKTUYCCKOr'0 XapakKTepa MU 3aJad M3 CMCKHBIX AUCHUINIMH C HCIIOJIB30BAHWCM IIPHU H€06XOIII/IMOCTI/I
CIIPaBOYHBIX MATCPHUAJIOB, KOMIIBIOTCPA, II0JIb30BATLCA OI.IGHKOfI n HpPIKHI[KOﬁ Ipu HIPAKTHUICCKUX
pacyeTax:

® Paclo3HaBAaHUEC BECPHBIX M HEBCPHBIX BI)ICKa3BIBaHHI>'I;

® OLCHUBAHHUC PE3yNnbTAaTOB BBIYUCIICHUI IIpU pCHICHUHU NPAKTUYICCKUX 3a/1a4;

® BBINIOJIHCHUE CPAaBHCHMS YHUCCHI B PCATIBHBIX CUTYallUAX,

®  HCMOJb30BAaHUE YMCIOBBIX BBIPAKEHHUW NPH PELIEHUM NPAKTHUUECKUX 3a7ad U 3aJad U3 JIPYrux
y4€OHBIX IPEIMETOB;

® PpCUICHHEC NMPAKTUYCCKHUX 3a1a4 C IPUMCHCHHUCM HpOCTCﬁMHX CBOICTB (I)I/Il"yp;

* BBINOJIHEHHWE MPOCTEUIINX MOCTPOCHUN M U3MEPEHUN Ha MECTHOCTH, HEOOXOAMMBIX B peabHOM
JKU3HU;

Conepxanue 00yyeHust

Conep:xxanue Kypca MaTeMaTHKH B 7-9 ki1accax. Auredopa
Yucaa. PanuoHaabHble 4YHCIa
MHOXeCTBO palMoOHAIBHBIX 4YHced. CpaBHEHUE pPAIMOHAIBHBIX dHceld. J[eHCTBUS ¢ palMOHAIIBHBIMHU
yuciamu. [lpedcmasienue payuoHaibHo20 YUCIA 0eCAMUYHOU OpooObio.
HppanuoHajbHble YHCIA
[ToHsITHE WPPAITMOHATLHOTO YHCIa. Pacio3HaBaHWe WPPAIMOHABHBIX Yncell. [IpuMepsl J0Ka3aTeIbCTB B

anredpe. VppalrioHaibHOCTh Yncia \/E . Ilpumenenne B reomerpun. CpasHeHue uppayuoHaIbHblx Yucell.
Mnoorcecmeo OeticmeumenvHvlx yuce.

ToxnecrBeHHbIe npeodpa3oBanus. YuciaoBbie H OYyKBEeHHBbIE BbIPaKeHU S

Boipakenue ¢ nepemeHHol. 3HaueHue BblpaykeHus. [loacTaHOBKA BBIpa)KEHNUH BMECTO ITEPEMEHHBIX.
esble BbIpaskeHUs
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CreneHb C HaTypalbHBIM ITIOKa3zaTelieM W ee¢ CBoWcTBa. [IpeoOpa3oBaHuUs BBIPAKECHHUM, COJEPIKAIINX
CTETEeHH C HATypaJIbHbIM IOKa3aTeeM.

OpnowieH, MHoOrowieH. JleWcTBUS ¢ OJHOWIEHAMH ¥ MHOTOWICHaMHU (CIOXEHHE, BBIYUTAHHUE,
yMHOXeHHUE). POpPMYIIbl COKpAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBAJIPAaTOB, KBAAPAT CyMMBI U Pa3HOCTH.
PaznoxxeHne MHOrouwIeHa HAa MHOMKHTENU: BBIHECEHHE OOILIET0 MHOXXHUTENS 33 CKOOKH, ZpyHnuposKd,
npumenenue opmyn coKpawjeHno2o ymHoodceHus. Keaopammuviill mpexunen, pasnodxcenHue Keaopamuoco
mpexuyiena Ha MHONCUMENU.

JApodHo-panmoHaibHbIe BbIPAKEHUS

Cremenb c wenbiM TnokazateneM. [IpeoOpa3zoBaHue JIpOOHO-TMHEHHBIX BBIPAXKEHHUI: CIIOXKEHUE,
YMHOXKEHHE, JCICHHE. Aneeopauueckas Opobw. Jlonycmumble 3HAUeHUs] NEPEMEHHbIX 6 OpPOOHO-
payuonanvhsix svipadicenusix. Cokpawenue ancedpauueckux opooeil. Ilpusedenue areebpauyeckux opooeti
K obwemy sHamenamento. /leiicmeus ¢ anreebpauieckumuy Opooamu: ClodiceHue, 8bluumaHnue, YMHON CEHUe,
oenenue, 6036e0eHUe 6 CIENeHb.

Ilpeobpazosanue svipasicenuil, COOEPHCAuWUX 3HAK MOOYJIA.

KBaaparnbie kopHu

Apudmerndeckuii kBaapaTHbiii kopeHb. [IpeoOpa3oBanue BbIpaXXeHHH, COEpKaINX KBaIpaTHbIE KOPHU:
YMHOXEHHE, ACNECHUE, BHIHECEHHE MHOMKUTENS HU3-TI0J 3HaKa KOPHS, 8HeCceHue MHOJcumens noo 3HAK
KODHSL.

YpaBHeHus 4 HepaBeHcTBa. PaBeHcTBa

UucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHust

[lonsiTne ypaBHeHMsI M KOpHSA ypaBHeHUs. lIpeocmasnenue o pasHocunvrocmu ypasnenuu. Obaacmo
onpeoeneHus ypasHerus (061acms 0ONYCMUMbIX 3HAYEeHUl NePeMeHHO).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenune nuHeWHBIX ypaBHEHM. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo kopreil nunetino2o
ypasHenus. Peulenue 1unelinbix YpasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHe U er0 KOPHH

KsanpartHeie ypaBHeHus. HemonHble KBagpaTHBIC ypaBHCHHS. JMCKPHMHHAHT KBAJIPATHOTO ypaBHEHUSI.
®dopmMmyna KOpHEH KBaJpaTHOTO ypaBHeHUsA. Teopema Buema. Teopema, obpamnas meopeme Buema.
Pemenne kBanpaTHBIX ypaBHEHHI: HCIIONB30BAaHHE (OPMYIBI Ui HAXOXKIEHUS KOpHEH, epaghuueckuil
MemooO peuieHus, pasiodcenue Ha MHOMXCUmenu, noobop KopHeu ¢ UCNnOIb308aHuem meopemvl Buema.
Konuuecmso xopueti keadpamnoeo ypasHenus  3a8ucumocmu om e2o0 ouckpumunarwma. buxeaopammuvie
ypasHenus. YpagueHus, c6o0uMble K TUHEUHbIM U Keaopamuwvim. Keaopamuvle ypagueHus ¢ napamempom.
JlpoGHo-panHoHa/IbHbIE YPABHEHUS

Pemenune npocreiimux ApoOHO-TMHERHBIX YpaBHEHUN. Peuenue OpobHO-payuoHanbHulX ypasHeHul.
Memoowl pewenus ypasneHuii: mMemoobl PAGHOCUILHLIX NPeoOPA308aHULL, MemoO0 3aMeHbl NepemMeHHOl,
epaghuueckuti memoo. Hcnonvzosanue ceoticme QyHKyull npu peutenuu ypagHeHul.

Ipocmeiiwue uppayuonanvuvle ypasuenus suda | f (x) =a, \/f (x) = \/g (x).

VYpasnenus suoa X' =a .Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VpaBHeHHe C JByMs MepeMeHHbIMU. JIMHEHOoe ypaBHEHHE C JABYMs TMEpEMEHHbIMU. [Ipsamasn kax
epaguueckas unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePeMEeHHbIMU.

[TonsTue cucremsl ypaBHEHUN. PerieHue cucremMbl ypaBHEHUMN.

MeTopl pelieHns cUCTeM JHMHEMHBIX YpaBHEHHM C IBYMS NMEPEMEHHBIMU: 2paguueckull Memoo, mMemoo
C10JICeHUsl, METOJ TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.
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HepaBencrBa

Uucnoseie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka crnpaBeqIMBOCTH HEPABEHCTB MPHU
3aJJaHHBIX 3HAYECHUSAX [IEPEMECHHBIX.

HepaenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. OQOracmy onpedeneHus HEpAGeHCMEA
(obnacms 0onycmumvix 3HAYeHUll nepemMeHHOlL).

Pemenue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewenus. Peuienue K8aOpamuvix Hepa8eHCmM8: UCNOIb308AHUE CEOLICNG
u epaguxa K6adpamuyHol QyHKyuU, Memoo UHmMep8anos. 3anucy peuleHus: KeaopamHo20 HepaseHCmad.
Pewenue yenvix u 0podbHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucreMbl HEPABEHCTB

CucreMbl HEpPaBEHCTB C OJHOM INEepeMEHHOW. PerieHne cuUCTEM HEPAaBEHCTB C OJHOM NEpeMEHHOM:
JTUHEUHBIX, Keadpamuulx. VI300pakeHne pelieHus CUCTEMbl HEPABEHCTB Ha YHUCJIOBOW MPAMOU. 3amuch
pelIeHHs CUCTEMbI HEPABEHCTB.

@Oyukuuu. [TousaTue QyHKUUH

JlexapToBbl KOOpAMHATHI Ha TUIOCKOCTH. DopmupoBaHHe MPEICTABICHUNA O METANpPEeIMETHOM IOHSTUU
«koopauHately. CrocoObl 3amaHust (GYHKIUH: aHamTUTHYecKui, rpadudeckuii, taOnmunbii. ['padux
dbyukun. [Ipumeps! QyHKINN, MTOy4aeMbIX B MPOIECCEe UCCIEA0BAaHUS PA3IMYHbBIX PEAIbHBIX MPOIIECCOB
U peuieHus 3aaa4. 3HadeHne GpyHkuuu B Touke. CBoicTBa GyHKIUI: 001acTh ONnpeAeneHusi, MHOXECTBO
3HAYCHUH, HYIIH, TIPOMEXYTKN 3HAKOIIOCTOSHCTBA, YeMmHOCHb/HeuemHOCmb, TPOMEKYTKA BO3pACTAHUS U
yObIBaHUs1, HANOOJIbIIIEE U HAaMMEHbIIIee 3HaueHus. VccnenoBanue GyHKIMK 1O ee rpaduKy.
Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynkyuu.

JIuneiinasi pyHKUIMs

CpoiictBa U rpaduk nuHEWHON GyHKIUH. YTi0BOM KoddduuueHnt mpsmol. Pacmonoskenue rpaduxa
JUHEHHON (YHKIMU B 3aBUCHUMOCTH OT €€ YIJIOBOro KoddduuueHTta u cBoOOHOrO uneHa. Haxooroenue
K03 puyuenmos nuHeliHou GyHKYuU no 3a0aHHbIM YCIOBUIM: NPOXOHCOEHUE NPAMOU Yepe3 08e MOYKU C
3A0aAHHBIMU  KOOPOUHAMAMY, NPOXONCOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NApPALIeNbHOU OaHHOU
NPAMOLL.

Keanparuunas gyHkums

CgoiicTBa u rpaduk kBagpatuuHor GpyHkiuu (mapadona). Illocmpoenue epaguxa keadpamuuHol QyHKyuu
no moukam. HaxoxpeHue HyIeW KBaApaTHUYHOW QYHKIUH, MHONCECMEA 3HAYEHUL, NPOMENCYMKO8
3HAKONOCMOAHCMEBA, NPOMENHCYMKOE8 MOHOMOHHOCTU.

OOpaTHasi NPONOPIHOHATBHOCTH

k
CpoiicTBa QyHKINU Y = K y== ['unepbomna.
X

I'paghuru ¢pynxyuiir. Ilpeobpaszosanue epagura ynxkyuu y = f(X) 011 nocmpoenus epaguxos gyHkyuii

6U0a y — af (kx+b)+c-
Ipaguru gynxyuii Y=a+L’ y =% y=x, y=|x.
X+b
IMocienoBaTeILHOCTH U MPOTPeCCHH
UncnoBass  mocJelnOBaTeNbHOCTh.  [IpuMepsl  YHCIOBBIX  TOCJenoBaTeNbHOCTEH.  beckoHeuHbIe
MOCIIEI0BATENHHOCTU. ApHudMeTHUecKass Mporpeccus U ee CBoicTBa. ['eomeTpuyeckass MpPOTPECcCHs.
Dopmyna obwgeeo unena u cymmuvl N NEPEbIX UNEHO8 aAPUPDMEMUUECKOl U 2e0MeMmpPUuieckoli npocpeccull.
Cxoosuyascsa 2eomempuieckas npozpeccus.
Pemenne TekcTOBBIX 3a/1a4. 3a1a4yH HA Bce apupMeTndecKue 1eidCTBUSA
Pemenne TekcToBBIX 3amau apudMeTHueckuM crocoOom. lcmonp3oBaHue TaONHIl, CXEM, YepTEKEH,
JIPYTUX CPEICTB MPEICTABICHUS JaHHBIX NPU PEHICHUH 3a/Ia4H.
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3axauyu HA IBUKeHH e, Pa00Ty M MOKYNKH

AHanu3 BO3MOXKHBIX CHUTYal[Mil B3aMMHOTO PAacCIOJIOKEHHs OOBEKTOB MPU UX IABUKEHHU, COOTHOLICHHS
00BEMOB BBITIOJHAEMBIX PadOT IPU COBMECTHOI paborTe.

3agauyu HA YACTH, I0JIH, POIEHTHI

Pemienue 3a1a4 Ha HaXOKACHUE YAaCTH YKCIIA M YKCTIa 10 ero YacT. Penenue 3a1a4y Ha MPOLCHTHI U TOJTH.
[IpuMeHeHne nponopuuii IpU PEIICHUH 3a4a4.

Jlornueckue 3agaau

Pemenue noruueckux 3anad. PeuweHue noeuieckux 3a0ay ¢ nomowsio epagos, mabauy.

OcHoBHbIE MeTOAbl pelleHUs] TEKCTOBbIX 3a4a4: apupMeTHUecKuid, anreOpandeckuii, mepedop
BapUaHTOB. [lepsuunvie npedcmaesienuss 0 Opyeux Memooax peuwieHus 3a0ad (2eomMempuyeckue u
epaguueckue memoosi).

CraTucTuka u Teopus BepositHocTeli. CTaTucTuka

Tabnuunoe u rpaduyueckoe MpeacTaBICHUE TAaHHBIX, CTOJIOYATHIE W KPYrOBBIE JUArpaMMEbl, Tpadukw,
NPUMCHCHHUE JUarpaMM W TpauKOB JUIsl OMHCAHUS 3aBUCHMOCTEH pEAIbHBIX BEJIMYWH, HM3BJICUCHUE
uH(popManuu u3 Tabaui, AuarpaMMm U rpadukoB. OnucareabHble CTATUCTUYECKUE MTOKA3aTeNU YHCIOBBIX
HAaOOpOB: cpeaHee apudmernyeckoe, Mmeouawa, HauOOIbIIEe U HAUMEHbIIEE 3HA4YeHUS. Mepsl
pacceuBaHMsl: pa3Max, OUCnepcus U CmaHoapmuoe OmKIOHeHuUe.

CrnyuaiiHas U3MEHYMBOCTh. VI3MEHUYMBOCTH NpHU U3MEpeHUsiX. Pewarowue npasuia. 3akoHoMepHOCMU 8
U3MEHYUBBIX BENUUUHAX.

CayuaiiHble coObITHS

CrnyyaiiHple OIBITBI (IKCIIEPUMEHTHI), 3JIEMEHTApHBIC CIIy4aliHble CcOOBITHS (MCXO0/abl). BepostHocTH
AJIEMEHTAPHBIX COOBITHI. COOBITHS B CITy4aitHBIX 3KCIICPUMEHTAaX U OJIATONPHUATCTBYIOIINE dJIEMEHTAPHBIE
coObiTusi. BeposiTHocTH  ciy4ailHbIX cOOBITUH. OMNBITEI €  PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
coObITusiMu. Kitaccuueckue BepOSITHOCTHBIC OMBITHI C UCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue
cobvimutl ¢ nomowwto ouazpamm Jilnepa. I[lpomugononodicHvle codvimus, 00beOuHeHue u nepeceyexue
coovimuti. Ilpasuno cnoocenusn eeposmuocmei. Cayuaiinsiii evloop. Ilpedcmaenenue sxcnepumenma 8
sude oOepesa. Heszasucumvle cobvimus. YmHoowcenue 6eposmHocmerl He3ABUCUMbBIX — COObIMULL.
IlocnedosamenvHule nezasucumvle ucnvimarnus. lIpeacTaBieHne 0 HE3aBUCUMBIX COOBITHSIX B )KU3HHU.
dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmarnosku, gaxkmopuan yucia. Couemanusi u qucio covemanuu. Popmyna
yucna covemanui. Tpeyeonvruux Ilackana. Onvimul ¢ 60TLUWUM YUCTOM PABHOBOIMONCHBIX IEMEHMAPHBIX
cobvimutl. Bviuucnenue eeposmuocmeti 8 Onblmax ¢ NpUMeHeHuem KoMouHamopuwix oopmyn. Mcnoimanus
bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii beprynnu.

Cnhyuaiinvle éenuyunbl

3nakomemeo co CAyYauHbLIMU BENUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CAVUAUHBIX GENUYUH.
Pacnpeoenenue  seposmmnocmeri. Mamemamuueckoe oxcudanue. Ceoticmea  MamemamuiecKo2o
oorcudanus. Ilonamue o 3akone Oonvuwiux uucen. Hsmepenue eeposmuocmeu. Ilpumenenue 3axona
OonbuUX YUCeN 8 COYUONIO2UlU, CMPAX0BAHUU, 8 30PAB00XPAHEeHUU, 0becneyeHuU 6e30NacHOCMU HacCeleHUs
8 UPe38bIUALIHBIX CUMYAYUSIX.

Conep:xxanue Kypca MmateMaTuku B 7-9 kiaaccax. 'eomerpust

I'eomerpuyeckue purypsl. Purypbl B reOMeTPpUH U B OKpPYKaKIeM MUpe

['eomeTpuueckas ¢purypa. @opMupoBaHre IPeICTaBICHUNA O METAIIPEIMETHOM MOHATHH «PUTYPay.
Touka, TUHMS, OTPE30K, NpsAMasi, JIyd, JIOMaHas, INIOCKOCTh, Yroj, OMCCEKTpHCca yIia U €€ CBOICTBa, BUIbI
YIJI0B, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsl reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX QUTYP.
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MHOroyroJibHuKu

MHOroyronbHuK, €ro 53JE€MEHTBI M €ro CBOWCTBA. Pacno3HaBaHME HEKOTOPBIX MHOIOYI'OJIbHUKOB.
Buvinyknvie u negvinykavie mno2oy2oavruxu. IIpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BeicoTa, Menuana, OuccekTpuca, CpeaHssi JTUHHS TpeyroibHHKa. PaBHOOEApEHHBII
TPEYrOJIbHUK, €ro CBOMCTBA M IpHU3HAKU. PaBHOCTOPOHHHMM TpEYrojdbHUK. IIpsAMOYroJbHbIN,
OCTPOYT'OJIbHBIA, TYNOYTOJIbHBIM TPEYroJbHUKUA. BHemHue yruisl TpeyroiabHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

YetpipexyronpHuku. Ilapannenorpamm, pomO, NpsSMOYrojibHUK, KBaJpaT, Tpamenus, paBHOOeApEHHas
Tparnenus. CBOMCTBA U NPU3HAKHU MapajuleorpaMmma, pomoa, npsMOyroJibHUKa, KBaJipara.

OKpPYXKHOCTb, KPYT

OKpy>KHOCTb, KPYT, UX 3JIEMEHTBI U CBOWCTBA; LIEHTPAJIbHbIE U BIMCaHHbIE yIibl. KacaTenbHas u cexywas
K OKPYXHOCTH, ux ceolicmea. BnucaHHble M ONUCaHHBIE OKPY)XHOCTH JJIsi TpPEYTrOJIbHUKOB,
Yemovipexy20/IbHUKO8, NPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckne purypsl B npocTpancTBe (00beMHbIe TeJa)

MHnozozpannuk u e2o snemenmol. Hazeanus MHO202pAHHUKOS C PA3HLIM NOJIONCEHUEM U KOAUYECNEOM
epaneii. IlepBuyHbIe MPEACTABICHUS O MHUpaMMJE, NapajjieNenunese, npusme, chepe, mape, UUIMHIPE,
KOHYCE, MX JIEMEHTax U IPOCTEHIINX CBOUCTBAX.

OtHomenns. PaenctBo ¢uryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYTOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[Ipu3Haku u cBOMCTBA NapajlIeNIbHbIX NPIMBIX. Akcuoma napannenvrocmu Eexnuda. Teopema Paneca.
IlepnienauKyAsIpHbIE IPSAMbIE

[Ipssmoit yroin. Ilepnengukynsp k npsmoil. Haxnonnas, npoexuus. CepelIUHHBIA NEPNEHAUKYIAP K
otpesky. Ceoticmea u npusHaxu nepneHoOuKyIApHOCHU.

IHoxooue

IIponopyuonanvhvie ompesxu, nooodue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaxu noooodus.

B3aumHoe pacnoJiokeHue IPsSMON U OKPYKHOCTH, 08YX OKPYHCHOCTEU.

HN3mepenus u BbluncIeHUs. Beu4nHBI

ITonsitue Benuuuubl. [nunHa. WM3mepenue uHbl. EnuHuiel u3mepeHus iuHbL. Benuuwna yria.
I'panycnas mepa yria.

[TonsTne o muomanu miockoil Gurypsl u ee cBoiictBax. M3mepenue muomanei. Eqununbsl usmepeHus
IIJIOLAH.

[IpencraBienue 06 o6beMe U ero cBoicTBax. M3mepenue oobema. Enunaniiel n3mMepeHns o0beMoB.
HN3mepenus ¥ BbIYMCICHUSA

WucTpyMeHTsl Ui U3MEPeHUH M MOCTPOEHU; M3MEpeHHe M BBIYMCICHHE YIJIOB, JUIMH (paccTOsHUI),
wiomaned. TpuroHomerpuyeckue (YHKUMM OCTPOTO yrja B MPSIMOYIOJBHOM  TPEYroJIbHHUKE
Tpuconomempuueckue  Gyukyuu  myno2o yeia. BplUUCIEHHE  3JEMEHTOB  TPEYrOJIbHHUKOB  C
UCIIOJIb30BAHUEM  TPUTOHOMETPHYECKMX  COOTHOHIEHMH.  Dopmynbl  IUIOMAAM  TPEYTrOJbHUKA,
napajuieJiorpaMMa M €ro YaCTHBIX BUJIOB, (POPMYJIbI IJTUHBI OKPYKHOCTH U IIowaau kpyra. CpaBHeHHE U
BeIucieHue miomazaei. Teopema [Iudaropa. Teopema cunycos. Teopema kocumycos.

Paccrosnus

Paccrosinne Mex iy Toukamu. PaccTosiHue oT Touku A0 npsmMol. Paccmosinue mexcoy ucypamu.
I'eomeTpryeckue nocTpoeHus

['eomeTpryeckue NOoCTpOEHUs AJIsl WLTIOCTPAIMK CBOMCTB FreOMEeTpUYecKux (puryp.

NHCTpYMEHTHI 1711 TIOCTPOCHUMN: LIUPKYJIb, JJUHENKA, YTOJIbHUK. [Ipocmeuwiue nocmpoenus yupkyiem u
JIUHEKOU. noCcmpoeHue OUCCEKMPUCHL Y2id, NePpReHOUKYIAPA K RPAMOL, Y2id, PAGHO20 OAHHOMY,
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Ilocmpoenue mpey2onbHUKO8 O mpem CmopoHam, 08yM CHOPOHAM U Y2ly MeHcOy HUMU, CHOPOHE U O8YM
NPUTIEHCAUUM K Hell Y2IIaAM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodopazoBanus. [IpeodopaszoBanus

[onsarue npeobpazoBanus. [IpeacraBieHne o MeTalpeIMETHOM MOHIATHHN «IIpeoOpa3oBanuey. [lodoobue.
JABukeHust

OceBasi ¥ LIEHTpalibHAsi CUMMETPUS, NOBOpom U napaiieivbHulil neperoc. Kombunayuu oeudicenuti Ha
NJIOCKOCMU U UX C8OLUCMEA.

BexTopbl M KOOPpAMHATHI HA MJIOCKOCTH. BeKkTOpPBI

[TonsiTe BekTOpa, AEWCTBUA HaJ BEKTOPAMH, UCIOJIB30BaHUE BEKTOPOB B (pU3MKeE, pasznodiceHue ekmopa
Ha cocmaegnaiowue, CKAIApHoe NPou3eeoeHue.

Koopaunartsi

OCHOBHBIEC TIOHSTHS, KOOPOUHAMbL 8€KMOPA, pAcCmosaAHue medxcoy mouxkamu. Koopounamer cepedunul
ompeska. Ypasnenus gueyp.

Ilpumenenue 6exkmopog u KOOpOUHam 05 peuieHusi NPOCMeNUxX 2eoMempuyecKux 3a0ay.

Hcropust MaTeMaTHKH

Bosnuknogenue mamemamuxku Kak Hayku, smanvl ee pazeumus. OCHO8Hble pa3zdenvbl MAmMeMamuKu.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocms mnoowcecmea npocmeix uucen. Hucna u onunvl ompeskos. Payuonanvuvie uucna.
Ilompebnocmo 6 uppayuonanvrvix yucrax. Lllxona [ugazopa

3apoorcoenue aneeopvt 6 Heopax apugpmemuxu. An-Xopezmu. Poowcoenue Oyxeennou cumseonuxu. I1.
@Depma, @. Buem, P. [lexapm. Hcmopus eonpoca o naxodcOeHuu Gopmyn KopHel aneedpaudeckux
ypasHenuti cmenereti, bonvuiux vemvipex. H. Tapmanws, [owc. Kapoano, HX. Abenw, 3. 'anya.

llosenenue memoda KoopOuwam, NO3601AI0WE20 NEPesoOUMb 2eoMempuyecKue 00beKmbl HA A3bIK
anceopwi. Ilosenenue epagurxos @yuxkyui. P. Jlexapm, II. @epma. Ilpumepvt paznuunvix cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o xporuxax, uucira Puodbonayuu. 3aoaua 0 wWAXMAMHOU
docke. CX00UMOCMb 2e0MempuiecKoll Npoepeccuul.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepsvl. I1. @epma, b. [lackans, A. Bepnynnu,
A.H. Konmozopos.

Om 3emnedenus k eceomempuu. Ilugpacop u ezo wrxona. Danec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhvix MHO20y20MbHUKO8. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyba.
Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexauoa. JI Diinep, H.U. Jlobauesckuii. Mcmopus nsamozo
nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpQ.

Acmponomus u eeomempus. Ymo u kax yzuanu Aunaxcazop, dpamocghen u Apucmapx o pasmepax Jlymuwi,
3emnu u Connya. Paccmosimusa om 3emau 0o Jlynwr u Connya. Hzmepenue paccmosimusi om 3emau 00
Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Dinep. HHU. Jlobauesckuii, I1.J1.Yeoviues, C.
Koesanesckas, A.H. Koaimozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABUSAYKUX HAYK, pa3eumue
poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.
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TeMaTHuyeckoe NIAHKPOBaAHUE
Auiredpa. 7 kJjaace

Kon-Bo Cpokn
Ne Tema dakTHuecK
4acoB [To nnany "
I'naBa 1 JluneitHoe ypaBHeHuUE U ero KopHH (16 4.)
1 Bripaxkenue ¢ nepeMeHHON. 3Ha4eHUE BhIPaKEHUS. 1
2 BolpaskeHue ¢ nepeMeHHON. 3HaYEHUE BbIPAKEHUS 1
3 BripaxkeHue ¢ nepeMeHHOM. 3HaYeHUE BhIPaKEHUS 1
4 JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN 1
5 Jlunelinoe ypaBHEHHE C OJHOM IMEPEMEHHON 1
6 Jlunelinoe ypaBHEHHE C OJHOM IMEPEMEHHON 1
7 JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN 1
8 Jlunelinoe ypaBHEHHE C OJHOM IMEPEMEHHON 1
9 JInHeitHoOe ypaBHEHUE C OJJHOU ITIEPEMEHHOM 1
10 Pemenne nuHeiHbIX ypaBHEHUM 1
11 Perennie nTMHEHHBIX ypaBHEHUN 1
12 Perennie TMHEHHBIX ypaBHEHUN 1
13 Pemenue nuHeHbIX ypaBHEHUH 1
14 Pemenne nuHeHbIX ypaBHEHUM 1
15 Perennie TMHEHHBIX ypaBHEHUN 1
16 Koutpoasnas paGora Nel mno Teme: «Jluneiinoe 1
YpaBHEHUE C OJTHON NIEPEMEHHOMN»
I'maBa 2. [{ensie BeipaskeHus (68 4.)
18 BripakeHnue ¢ nepemeHHON. 3HaYeHNE BbIPaYKEHUS 1
19 Beipaxxenne ¢ mnepemeHHoOW. IlomcraHoBka BbIpakKeHUN 1
BMECTO IEPEMEHHBIX.
20 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
21 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
22 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM U ee CBOMCTBA 1
23 CreneHb C HATYpaJIbHBIM ITOKA3aTEJIEM U €€ CBOMCTBA 1
24 [TpeoOpa3oBaHus BEIpAKEHHI, COAEPIKALINX CTETIEHH C 1
HATYpaJIbHBIM ITOKA3aTeIIEM.
25 [IpeoOpazoBanus BIpaXEHUN, COAEPKAIINX CTETICHU C 1
HaTypaJIbHbBIM IT0KA3aTeNIEM.
26 OqHOYIIEHB] 1
27 OHOUJIEHBI 1
28 OqHOYIIEHB] 1
29 MHorouseHsl 1
30 MHoOTrOo4JIeHBI 1
31 JelicTBusl ¢ OMHOWICHAaMH W MHOTOWICHaMH (CJIOXKEHUE, 1
BBHIYUTAHUE)
32 JleiicTBUS ¢ OAHOWIEHAMHU ¥ MHOTOWJIEHAMU (CIIOKEHUE, 1
BBHIYUTAHUE)
33 JIecTBHS ¢ OTHOWICHAMH M MHOTOWICHAMH (CIIOKEHUE, 1
BBIYUTAHUE)
34 Kourpoabnas padora Ne2 1o Tteme: «ClioxeHHe U 1

BbIYUTAHUEC MHOI'OYJICHOB»
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35 YMHOXEHHE OHOYJICHA Ha MHOTOYJICH 1
36 VYMHOKEHNE OMHOYIEHA Ha MHOTO1IEH 1
37 VYMHOXKEHNE OMHOWIEHA Ha MHOIOYJIEH 1
38 VYMHOKEHUE OAHOYIEHA HA MHOTOYJICH 1
39 YMHOKEHHE MHOTIOWIEHA Ha MHOTOWIEH 1
40 VYMHOkKEHIE MHOTOYJICHA HA MHOTOYICH 1
41 YMHOKEHHE MHOTIOWIEHA Ha MHOTOWIEH 1
42 YMHOKEHHE MHOTIOWIEHA Ha MHOTOWIEH 1
43 VYMHOXKEHIE MHOTOYJICHA HA MHOTOYJICH 1
44 Pa3noxeHne MHOrowIeHa Ha MHOXKHTEIN: BEIHECEHUE 1
00IIer0 MHOXUTEIIS 32 CKOOKH, 2pYNnUposKd, npumMeHenue
GhopmyNL COKPAUEHHO20 YMHONCEHUS
45 PasnoxxeHre MHOro4cHa Ha MHOXKHTEIIN: BEIHECCHHE 1
00111eT0 MHOXHUTENS 32 CKOOKH, 2pYNNUposKd, npumeHeHue
DOpMYI COKPAUWEHHO20 YMHONCEHUSL
46 Pa3noxeHue MHOro4IeHa Ha MHOXKHATEIN: BEIHECEHUE 1
00IIeT0 MHOXHTEIIS 32 CKOOKH, 2pYNnUpOsKd, npumMeHeHue
dopmyn cOKPAUEeHHO20 YMHOMNCEeHUsL
47 Paznosxkenne MHOTOUYIEHA HA MHOKHTCIIN: BRIHECCHHE 1
001Iero MHOXHTEIS 32 CKOOKH, 2pynnuposKa, npumeHenue
Gdopmyn cOKpawjenHo2o YMHONCEHUS]
48 Pa3noxeHue MHOro4wIeHa Ha MHOXKHATEIN: BEIHECEHUE 1
00IIeT0 MHOXHTEIIS 32 CKOOKH, 2pYnnUpOsKd, npumMeHeHue
dopmyn cOKPaAueHHO20 YMHOMNCEeHUsL
49 KBaapaTtHplli  TpexdjeH,  pa3joKCHHE  KBaJIPaTHOTO 1
TpEeXWICHA HA MHOXHUTECIIH.
50 KBaaparHbIi TpeXusieH, pa3ioKeHUE KBaIPaTHOTO 1
TpEeXWICHA Ha MHOXHUTEIN
51 KBanpatHblii TpexuseH, pa3ioxKeHne KBaApaTHOTO 1
TpeX4WIeHa Ha MHOXHUTEIN
52 KonrTposbnasi padora Ne3 mno Tteme: «Pa3noxenue 1
MHOTOYJIEHA HA MHOUTEIIN)
53 [TpousBeneHre pa3sHOCTH U CYMMBI IBYX BBIpaXEHUI 1
94 [TpousBeneHre pa3sHOCTH U CYMMBI IBYX BbIpaXEHUIT 1
55 [TpousBeneHne pa3sHOCTH M CYMMBI JIBYX BBIPAKECHHI 1
56 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJIPaTOB 1
o7 DopMyJIIbl COKPAILIEHHOTO YMHOXKEHUS: Pa3HOCTh KBAIPATOB 1
58 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJIPaToB 1
59 DopMyIBI COKPAILIEHHOTO YMHOXEHUS: KBapaT CYMMBI U 1
pa3HOCTH
60 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS: KBAIpaT CyMMBI U 1
pa3HOCTH
61 DopMyIIBI COKpPAILIEHHOTO YMHOXEHUS: KBapaT CYMMBI U 1
pa3HOCTH
62 DopMyITBI COKPAIIICHHOTO YMHOKEHUS: KBAaJPaT CYMMBI H 1
pa3HOCTH
63 DopMyIBl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMbI U 1
pa3HOCTH
64 DopMyIBl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMbI U 1
pa3HOCTH
65 Paznoskenne MHOTOUYIeHA HA MHOKHUTCIIH: BRIHECCHUE 1

0011ero MHOXKHTEIS 32 CKOOKU, epynnuposKa, npumeHenue
Ghopmyn COKPAWEHHO20 YMHONCEHUSL.
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66 PasnoxxeHne MHOrous€Ha Ha MHOKUTENIN: BHIHECEHHE 1
00I11er0 MHOXKUTEINS 32 CKOOKH, 2pYnnuposKa, npumeHeHue
@opmyn COKpauyeHH020 YMHONCEHUSL.

67 Pa3noxeHre MHOro41eHa HA MHOYKUTEIIN: BBIHECEHUE 1
00I11er0 MHOXKHTEJS 32 CKOOKH, 2pynnuposKa, npumeHeHue
Gopmyn COKpawyeHHo20 YMHONCEHUSL.

68 PaznoxeHne MHOro4seHa Ha MHOKUTEIIN: BBIHECEHUE 1
0011Iero MHOXKUTEIIS 32 CKOOKHU, epynnuposKa, npumeneHue
Gopmyn coKpawennHo2o YMHONCEHUSL.

69 KonTpoubsnas pabora Ned4 o reme: «Paznoxenue 1
MHOIO4JIeHa Ha MHOXUTeNU. [Ipumenenue Gpopmyi
COKPAIIIEHHOT'O YMHOKEHUS»

70 KBazparHblil TpexusieH, pa3iokKeHHe KBaApaTHOTO 1
TPEeX4JIeHa Ha MHOKUTEIIH.

71 KBaaparHbIi TpeX4iieH, pa3iioKeHUe KBaIpaTHOTO 1
TpeX4JeHa Ha MHOKUTEIIH.

72 KBazparHblil TpexusieH, pa3ioxKeHHe KBaApaTHOTO 1
TpeX4JeHa Ha MHOKUTEIIH.

73 KBanpatHblil TpexusieH, pa3iokKeHHe KBaApaTHOTO 1
TpeX4JeHa Ha MHOKUTEIIH.

74 KBanpaTHblil TpexuiieH, pa3jioskeHUe KBaJpaTHOro 1
TpexX4JeHa Ha MHOKUTEIIH.

75 [Ipumenenue Pa3IUYHBIX Croco0oB paslIoKeHUs 1
MHOTOYJICHa HA MHOXKUTEIN

76 PaznoxeHne KBaJpaTHOrO TpeXuieHa Ha MHOXKHTEIH. 1

77 Pa3noxeHne KBagpaTHOro Tpex4djaeHa Ha MHOKHUTEIIN. 1

78 PaznoxeHue KBaJpaTHOTrO TpeXwieHa Ha MHOXKHTEIH. 1

79 Pa3znoxeHne KBagpaTHOro TpeX4JeHa Ha MHOKHUTEIIN. 1

80 PaznoxeHne KBaApaTHOTO TpexXwieHa Ha MHOKHUTEIH. 1

81 PaznoxeHue KBaJpaTHOTrO TpeXwieHa Ha MHOXKHTEIH. 1

82 PasnoxeHne KBapaTHOTO TpeXwieHa Ha MHOKHTEIH. 1

83 PaznoxeHue KBaJpaTHOTrO TpeXwieHa Ha MHOXKHTEIH. 1

84 Koutpoasnas paGora NeS mno Tteme: «Pa3znoxenue 1
KBaJJPaTHOT'O TPEXWIEHA HA MHOXKHUTEIIN
I'maBa 3. ®ynxiuu (18 4.)

85 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 1

86 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 1

87 PopMHUpOBaHKE NMPEACTABICHUN O METAIIPEAMETHOM 1
HOHSATUH «KOOPJIUHATHIY.

88 dopmupoBaHUE MPENCTABICHUH 0 METapeAMETHOM 1
HOHSATUH «KOOPIUHATHI.

89 dopmupoBaHUE MPENCTABICHUH 0 METaPeAMETHOM 1
TOHSATUH «KOOPJUHATHIY.

90 Crioco0bI 3a1aHus PYHKITUI: aHATUTUIECKUH, 1
rpaduuecKuii, TaOJIUIHBIMN.

91 CrniocoObl 3a1anus QyHKIUN: aHATUTUYECKHH, 1
rpaduuecKuii, TAOJIUYHBIMN.

92 Crioco0bI 3a1aHusT PYHKIIMI: aHATUTUICCKUH, 1
rpaduuecKuii, TaOJIUIHBIMN.

93 Crioco0bI 3a1aHus PYHKIUI: aHATUTUYECKUH, 1
rpaduIeCKuid, TAOJIMYHBIN.

94 ['padux pyHKINN 1
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95 ['padux pyHKINN 1

96 ['padux pyHKINN 1

97 [Ipumepsl  (QyHKIMNA,  MOJTydyaeMbIX B TpOIECcCe 1
UCCIICIOBAaHMS Pa3IMYHBIX PEAbHBIX MPOLIECCOB U PELICHUS
3ajau.

98 CpoiicTBa u rpaduk TMHEHHON QYHKIIMK 1

99 CgoiicTBa U rpaduK JMHCHHONU PYHKITUN 1

100 | CgoiicTBa 1 rpaduK JUHEHHON QyHKINH 1

101 CgoiicTBa U rpaduK JMHEHHONU (DYHKITUN 1

102 | KonTpoabHas padora Ne6 ro teme: « DyHKITHIDY 1
I'naBa 4. Cuctremsl ypaBHenuit (20 4.)

103 VYpaBHeHUs ¢ IBYMS IEPEMEHHBIMHU 1

104 | YpaBHeHUS C IBYMS IEPEMEHHBIMU 1

105 VYpaBHEHUs ¢ IBYMS IEPEMEHHBIMHU 1

106 | JIuneiiHoe ypaBHEHHE C IBYMS EPEMEHHBIMH. 1

107 | JIuneiiHOoe ypaBHEHHE C ABYMS MIEPEMEHHBIMHU. 1

108 | JluneiiHoe ypaBHEHHE C ABYMS MIE€PEMEHHBIMHU. 1

109 | JluneiiHoe ypaBHEHHUE C IBYMs IEpEMEHHBIMH. [Ipsamasn Kax 1
epagpuueckasn unmepnpemayus TIUHEUHO20 YPAGHEHUsl C
08YMsi hepeMeHHbIMU

110 | JIuneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU. [Ipamas Kak 1
epagpuueckasn unHmepnpemayus IUHeHo20 yPasHeHUs ¢
08YMs1 nepeMeHHbIMU

111 JInneliHOEe ypaBHEHHME € IBYMS IIEPEMEHHBIMU. [Ipsamas Kak 1
epagpuueckasn unmepnpemayus TIUHEUHO20 YPAGHEHUsl C
08YMsi hepeMeHHbIMU

112 Pemennie cucteM  NUMHEHHBIX  ypaBHEHUHl  METOAOM 1
MOJICTAHOBKHU

113 | Pemenue cucteM JMHEHHBIX  ypaBHEHUH  METOJOM 1
MOJICTAHOBKHU

114 | Pemenue cucteM JIMHEHHBIX  ypaBHEHUH  METOJOM 1
CIIO’KEHUS

115 Pemenue cucrem TMHEWHBIX YPABHEHUI METOAOM 1
CJIO’KEHUS

116 Pemenue cucrem TMHENHHBIX YPaBHEHUN METOAOM 1
CJIO’KEHUS

117 Pemienue 3a1au ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YPABHEHHI 1

118 Pelenue 3a1a4 ¢ HOMOIIBIO CUCTEM JIMHEWHBIX YPAaBHEHUM 1

119 Cucmemvl TUHEIHBIX YPABHEHULL C NAPAMEMPOM. 1

120 Cucmemvl TUHEUHBIX YPABHEHULL C NAPAMEMPOM. 1

121 Cucmemvl TUHEUHBIX YPABHEHUL C NAPAMEMPOM. 1

122 | KonTpoabHas padora Ne7 mo teme: «CUCTEMBI JTHHEHHBIX 1
YpaBHEHMH C IBYMsI IEPEMEHHBIMI
I'maBa 5. CraTucTtika u Teopust BeposiTHOCTEH (6 4.)

123 | TabauuHoe u rpaduyeckoe npeacTaBIeHUe TaHHbIX, 1
CTOI0YAThIC U KPYTOBBIC AUArpaMMBbl, rpaduKu, TIPUMEHEHNE
JMarpaMM | rpauKoB JUIsl ONMCAHUs 3aBUCUMOCTEN
peabHBIX BEJIMYUH, N3BJIeUeHIEe WHPOPMAIIUA U3 TaOJIHII,
JarpaMM M rpaukos.

124 TabnuuHoe u rpaduueckoe NpecTaBlIeHue TaHHbIX, 1

cTOI04aThie U KPYTOBBIE AUArpaMMmBbl, rpaduku, IPUMEHEHUE
JMarpaMM U rpauKoB JUIsl OIMCAaHUS 3aBUCUMOCTEHN
peabHBIX BEJIMYUH, N3BJIeUeHHE HH(POpMAIMK U3 TaOJHII,
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JrarpaMm M rpaukoB.
125 OnucarenbHbIe CTATUCTUYECKUE TTOKA3ATENN YUCIOBBIX 1
HabOpOB: cpeaHee apudmeTrudeckoe, meouana, HandooIbIIEe
Y HANMCHbIIICE 3HAUCHHUS
126 OrnucarenbHble CTATUCTHUECKHE TOKA3aTEHN YUCIOBBIX 1
HaOOPOB: cpenHee apudmeTnueckoe, meduana, HandObIIee
Y HaUMEHbIIICE 3HAUYCHHUS
127 OrnucarenbHbIe CTATUCTUYECKUE TTOKA3ATENN YUCIOBBIX 1
HaOOpOB: cpeaHee apudmeTrdeckoe, meouana, HandoobIIEe
Y HANMCHBIIICE 3HAYCHHUS
128 Kourpoabnas paGora Ne8 1o Teme: «DJIEeMEHTHI 1
KOMOMHATOPHUKH M OMICATEILHOM CTATHCTUKI)
IToBTopenwue (12 4.)
129- | IloBTOpeHHE U CUCTeMAaTH3AIHS Kypca anreOpsl 7 Kiiacca 11
139
140 | UToroBasi KOHTpoJIbHast pa6ora Ne9 1
Hroro: IHONACORIRDEY
Aureodpa. 8 kiaacc
Kon-Bo Cpokn
Ne Tema [To | ®akTuu
9acoB
IUIaHY | €CKH
IloBTOpEHME 3
1. | HoBTopenue. MHOrousIeHbBI 1
2. | IloBTopenune. opMyIbl COKPAIIEHHOTO YMHOXKEHHUS 1
3. | lloBTopenue. ®opMyIbl COKPAIIEHHOTO YMHOKEHUS 1
PanuonanbHblie 1podn 35
4. | Aneebpauueckas Opodv. 1
5. | Aneebpauueckas opoou. 1
6. | Aneebpauueckas Opodw. [lonycmumvle 3HAYeHUS NEPeMEHHbIX 8 OpPOOHO- 1
payuoHanvuvlx  evipadicenusix.  IlpeoOpa3oBanue  JIPOOHO-IWHEHHBIX
BBIPKEHUII: CIIOJKEHUE, YMHOXKEHUE, JIeTICHHE.
7. | Cokpawenue aneeopauueckux opooei. Ilpusedenue aneebpauveckux 1
opobeitl Kk 0bwemy 3HaMeHamenro.
8. | Cokpawenue anceopauueckux Opobei. Ilpusedenue aneebpauveckux 1
opobeitl Kk 00wWemy 3HaMeHamenro.
9. | Coxpawenue ancebpauueckux oOpobdeiu. Ilpusedenue aneebpauyecKux 1
opobeitl Kk 00wWemMy 3HaMeHamenro.
10. | Heticmsus ¢ ancebpauveckumu OpoosImMU: CLOHCEHUE, BbIHUMAHUE, 1
VMHOJICEeHUe, OelleHue, 6036e0eHUe 8 CINENnetb
11. | Jeticmsus c aneebpauueckumu Opobamu. cloxceHue, Gbluumatue, 1
VMHOOJICEeHUe, OelleHue, 6036e0eHUe 8 CIenetb
12. | Heticmesus c ancebpauyeckumu Opodsimu: clodicerue, gbluumaniie, 1
VMHOOJICEHUe, OelleHue, 6036e0eHIe 8 CINEeNeHtb
13. | Heticmesus c ancebpauyeckumu OpooAMU: CTLONCEHUe, BbIHUMAHUE, 1
VMHOOJICEHUe, OelleHue, 86036e0eHle 8 CNeneHtb
14. | Heticmesus c aneebpauyeckumu Opodsamu: clodicerue, gbluumaniie, 1
VMHOOJICEHUe, OeNleHue, 6036e0eHle 8 CNeneHtb
15. | Heiicmesus ¢ ancebpauyeckumu OpooAMU: CLOdCEHUe, BbIHUMAHUE, 1
VMHOOJICEHUe, OelleHue, 6036e0eHIe 8 CINENeHtb
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16. | Heticmesus ¢ ancebpauyeckumu Opodsamu: clodlcerue, gbluumanie, 1
VMHOOJICEHUe, 0eNleHue, 6036e0eHle 8 CINeNneHtb
17. | Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYIA. 1
18. | Ilpeobpazosanue svipasicenuil, COOEPAUCAUUX 3HAK MOOYIIAL. 1
19. | Ilpeobpazosanue svipadcenuil, COOEPAHCAUUX 3HAK MOOYIA. 1
20. | KonuTpoabHasi padora Nel no teme «PauuonanbHble ApodH U X 1
CBOICTBa)
21. | Jleiicmsus ¢ ancebpauueckumu OpoosSMU: CLONCEHUe, 8bIYUMAHUE, 1
VMHOJICEHUe, OelleHUe, 8036e0eHUe 8 CIeNneHb.
22. | Heticmsus ¢ aneeopauveckumu Opoosimu: Ciodxicenue, 8bluumanue, 1
VMHOOJICEHUe, OeleHue, 8036e0eHUe 8 CIeNneHb.
23. | Heticmsus ¢ aneeopauveckumu Opoosimu: clodiceHue, 8blyumanue, 1
VMHOOJICEHUe, OeleHue, 8036e0eHUe 8 CIEeNneHb.
24. | Jleticmsus ¢ aneeopauneckumu Opoosimu: Ciodxicenue, 8bluumanue, 1
VMHOJICEHUe, DelleHue, 8036e0eHUe 8 CIeNneHb.
25. | Heticmsus ¢ aneebopauneckumu Opoosimu: clodicerue, 8blyumanue, 1
VMHOJICEHUe, OelleHue, 8036e0eHUe 8 CIEeNneHb.
26. | Heticmsus c aneeopauneckumu Opoosimu: clodiceHue, 8blyumanue, 1
VMHOJICEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.
27. | Heticmsus ¢ aneeopauneckumu Opoosimu: clodiceHue, sbluumanie, 1
VMHOJICEHUe, OelleHue, 8036e0eHUe 8 CIEeNneHb.
28. | [eiicmsus ¢ ancebpauueckumu OpoosSmMU: CLONCEHUe, BbIYUMAHUE, 1
VMHOOJICEHUE, DelleHUe, 8036e0eHUe 8 CIENEeHb.
29. | JleficTBus ¢ anreOpandecKUMH JIPOOSMU: CIIOKEHUE, BEIYUTAHHE, 1
YMHOJXXEHUE, JICJICHHE, BO3BEIICHHE B CTCIICHb.
30. | HdeiicTBus ¢ anredbpandecKuMu IpoOsSMU: CIIOKEHHE, BEIYUTAHUE, 1
YMHOKEHHE, JICJICHHE, BO3BEIICHHE B CTCIICHb.
31. k k 1
y =Sy =-
CaoiicTBa pyHKIUHU X x. 'unep6ona.
32. k k 1
y =2y =-
CaoiicTBa GyHKIIMI X x. ['unep6ona.
33. k k 1
y y=Sy ==
CaoiicTBa GyHKIUU X x. 'unep6ona.
34. k k 1
y =Sy =r-
CaoiicTBa HyHKIUHU X x. ['unep6ona.
35. k k 1
y =2y =-
CaoiicTBa GyHKIIMH X x. ['unep6ona.
IIpeobpazosanue epaguxa ¢ynkyuu y = f (X) 014 nocmpoenus epaguxos
36. @yuxyuii 6uda y — af (kx+b)+c- I'pachuxu hynkyuii y =a + % . 1
IIpeobpazosanue epaguxa pynkyuu y = f (x) 0142 nocmpoenus epaguxos
37 @ynryuil 6u0a y = af (kx+b)+c - I paguru gynkyuii y =a+ %b . 1
18 KonTtpoabsnas padora Ne2 no teme «Onepaunun ¢ 1podsimu. JIpodHo- 1
" | pauuoHaJbHasA PYHKIMSA»
KBagpaTHbie KOpHHI 27
39. | Apudmernueckuil KBapaTHbII KOPEHb. 1
40. | ApudpmeTndeckuii KBaIpaTHBIN KOPEHb. 1
41. | Apudmernueckuil KBaIpaTHBIN KOPEHb. 1
42. | ApudmeTndyeckuii KBaApaTHBIH KOPEHb. 1
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43.

Apudmerniyeckuil KBaJpaTHbII KOPEHb.

44,

[TonsiTue nppanroHanbHOTO YKcia. Pacrno3HaBaHue HppaliMoOHaIbHBIX
gyucen. [IpuMeps! 1okazaTenbCcTB B anredpe. MppamoHanbHOCTD YKCa.
[Ipumenenue B reometpun. CpagreHnue uppayuoHaiIbHbIX YUCe.
Mnooicecmeo OeticmeumenbHbix Yucei.

45.

n
YpaBHeHus Buga X = a.YpaBHEHUs B LIEJIBIX YUCIIAX.

46.

n
VYpaBHeHnus Buga X = a.YpaBHEHHUS B IIEJIbIX YUCIIAX.

47.

n
YpaBHeHus Buga X = a.YpaBHEHUs B LIEJIBIX YUCIIAX.

48.

I'paduk pynkum y — /x

49.

I'paduk pynkium y — /x

50.

I'paduk pynkmun y = /x

5l.

[IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX KBaIpAaTHbIE KOPHU:
YMHOXXEHHE, JIeJICHUE, BRIHECEHUE MHOXKUTEIIS U3-T10]1 3HaKa KOPHS,
8HeceHUue MHOJCUmMeJisi N00 3HAK KOPHSL.

I

52.

[IpeoOpa3oBanue BEIpaXEHNUN, COACPIKAIMX KBAAPATHBIE KOPHU:
YMHOKEHHE, NEIICHUE, BBIHECCHUE MHOKUTENA U3-110]] 3HaKa KOPHs,
gHeceHue MHOJICUMeNs 0O 3HAK KOPHS.

53.

[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALINX KBaApATHbIE KOPHU:
YMHOXXECHHE, JIeJICHUE, BRIHECEHNE MHOXKHUTEIIS U3-T10]1 3HaKa KOPHS,
8HeceHUue MHOJCUmeJisi N00 3HAK KOPHSL.

o4,

[IpeoOpa3oBanue BEIpAXEHNUN, COACPIKAIINX KBAIPATHBIE KOPHU:
YMHOKEHHE, JEIICHUE, BBIHECCHUE MHOKUTENA U3-110]] 3HaKa KOPHs,
gHeceHue MHOJICUMeNs OO 3HAK KOPHS.

55.

[Ipeobpa3oBaHue BbIpaKEHH, COAEPKAIIUX KBAJAPATHbIE KOPHHU:
YMHOXXCHHE, JIeTICHNE, BRIHECEHUE MHOXKHUTEIIA U3-T10]1 3HaKa KOPHS,
BHeceHUue MHOJCUmeJisi N00 3HAK KOPHSL.

56.

Hp606p330BaHI/Ie BBIpa)KeHPIfI, COACPIKAIINUX KBAJIPATHBIC KOPHU:
YMHOKCHHE, NCTICHUEC, BBIHCCCHUC MHOXHNTEIA U3-I10J] 3HAKa KOPH,
gHecerue MHOJNCUMens noO 3HAK KOpHAL.

S7.

KonrtposabHasi padora Ne3 mo teme «Ilonsitue apudpmermueckoro
KBA/IPaTHOT0 KOPHS M €0 CBOHCTBa».

58.

[IpeoOpa3oBaHue BbIpaXEHH, COIEPIKALINX KBAIPATHbIE KOPHU:
YMHOKEHHUE, NEIICHUE, BBIHECCHUE MHOKUTENSA U3-110J] 3HaKa KOPHs,
gHeceHue MHOJICUmens 0O 3HAK KOPHSL.

59.

Hp306p830BaHI/Ie BLIpa)KeHHﬁ, COACPIKAINX KBAJIPATHBIC KOPHU:
YMHOKCHHE, NCTICHUEC, BBIHCCCHUC MHOXHNTEIA U3-I10/] 3HAKa KOPHAI,
BHECEeHUe MHONCUMeNs NOO 3HAK KODHAL.

60.

[IpeoOpa3oBaHue BbIpaXeHH, COIepKALIUX KBaApaTHbIE KOPHU:
YMHOKEHHUE, IEJICHUE, BBIHECCHUE MHOKUTEIIS U3-110J] 3HAKa KOPHS,
gHeceHue MHOJCUMeNs NOO 3HAK KOPHS.

61.

Hpeo6pa30BaHHe BLIpa)KeHPIfI, COACPIKAIINX KBAJIPATHBIC KOPHU:
YMHOKCHHE, NCJTICHUEC, BBIHCCCHUC MHOXHNTEIA U3-I10/] 3HAKa KOPHH,
BHECEeHUe MHONCUMesl NOO 3HAK KODHAL.

62.

[IpeoOpa3oBaHue BbIpaXeHHH, COEPIKALINX KBaIpaTHbIE KOPHU:
YMHOXEHHE, JEJICHNE, BBIHECEHUE MHOXKUTEIS U3-110]1 3HaKa KOPHS,
gHeceHue MHOJCUMeNs NOO 3HAK KOPHS.

63.

[IpeoOpa3zoBaHue BbIpaXeHH, COepPKALIUX KBaIpaTHbIE KOPHU:
YMHOKEHHUE, IEJICHUE, BBIHECCHUE MHOKUTEIISA U3-110]] 3HAKa KOPHS,
gHeceHue MHOJCUMeNs 0O 3HAK KOPHS.

64.

[TpeoOpa3oBanue BBIpaXEHUMN, COACPIKAIINX KBAIPaTHbIE KOPHU:
YMHOXKEHUE, JIeJICHNE, BBIHECCHHE MHOXKHTENSI M3-110]1 3HaKa KOPHS,
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BHECEeHUe MHONCUMENsl N0O 3HAK KODHAL.

65. | KonTtpoibHasi pa6ora Ne4 mo teme «IIpeoGpazoBanue BbIpaskeHMH, 1
co/lep KalluX KBaIpaTHbIe KOPHUY.

KBajgpaTHble ypaBHeHUsA 29

66. | KBagpatHoe ypaBHeHHe. Pelmienue kBaipaTHBIX YpaBHEHUI: epaguueckutl 1
MemoO peulenusl, pasilodceHue Ha MHONCUMENU.

67. | KBagpatHoe ypaBHeHue. PemieHre KBaIpaTHBIX YpaBHEHUI: TpaduuecKuii 1
METO/I PEeLICHUS], Pa3JI0’KEHUE HA MHOKHUTEIH.

68. | Henonnble kBaipaTHbIE ypaBHEHUSI. 1

69. | HermonHbie KBagpaTHBIC yPABHCHUSI. 1

70. | KBagpatHoe ypaBHeHue. JIMCKpUMUHAHT KBaJApPaTHOTO  YPaBHEHHUS. 1
dopmyiia KOpHEH KBaJIpaTHOTO YpaBHEHHUS.

71. | KBagpatHoe ypaBHeHUE. JIUCKpUMUHAHT KBaJApPaTHOTO YPaBHEHHUS. 1
dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUSI.

72. | KBagpatHoe ypaBHeHHE. Konuuecmso KopHell K8AOpAmHo20 YPAGHEHUs 8 1
3a68uUcUMoOcmu om e20 OUCKPUMUHAHMAL.

73. | KBagpatHoe ypaBHeHue. Konuuecmeo KopHell K8aOpamHo20 YPABHEHUs & 1
3aeucumocmu om e2o Ouckpumunauma. Teopema Buema. Teopema,
obpamuas meopeme Buema. Perienue KBaapaTHBIX ypaBHEHUIl: n0060p
KOpHell ¢ UCNOob308anuem meopemvl Buema.

74. | buxeaopamHuuvle ypasHeHus. Ypasnenus, ceooumvie K TUHEUHbIM U 1
keaopamuwvim. Keaopammuvle ypasnenus c napamempom.

75. | OcHOBHBIE MeTO/IbI PellleHUsI TEKCTOBBIX 3a/1a4: apU(PMETHUECKUIA, 1
anredpandeckuit, nepedop BapuantoB. [lepBuuHbIe MpecTaBICHUS O
IPYTUX METOoAaxX pelieHus 3ajad (reoMmeTpudeckue u rpaduueckue
METO/IbI).

76. | OcHOBHBIE MeTO/bI PellleHUs] TEKCTOBbIX 32/1a4: apU(PMETHUECKUIA, 1
anredpandeckuit, mepedop BapuantoB. [lepBuuHbIe mpeacTaBICHUS O
APYTUX METOAAX pelIeHus 3a/1a4 (TeoMeTpuUYecKe U rpaguueckue
METO/IbI).

77. | OcHOBHBIE MeTObI PellleHUs] TEeKCTOBBIX 3aa4: apU(PMETHUECKUH, 1
anreOpandeckuii, nepedop BapuaHToB. [lepBUUHBIE IPEACTABICHUS O
IPYTUX METOAAX pelIeHus 3a/1a4 (TeOMEeTpHUYECKIe U TpaguuecKue
METO/IbI).

78. | Teopema Buera. Teopema, oOparHas Teopeme Buera. 1

79. | Teopema Buera. Teopema, oOpatHas Teopeme Buera. 1

80. | Pemenune kBagpaTHBIX ypaBHEHUN: TIOJ00p KOPHEH ¢ UCIIONb30BaHUEM 1
TeopeMbl Buera.

81. | Pemenune kBapaTHRIX ypaBHEHUHN: TIOA00p KOPHEH € MCIIOIB30BaHIEM 1
TeopeMbl Buera.

82. | KonTpoabHas pa6ora Ne5 no teme «KBajgpaTHble ypaBHEHHSD. 1

83. | Pemenune npocreimmx qpoOHO-THHEWHBIX YpaBHEHUH. Pewerue OpooHo- 1
PAYUOHATLHBIX YPAGHEHUII.

84. | Pemenne npocredmmx qpoOHO-THHEWHBIX YpaBHEHUH. Pewenue OpooHo- 1
PAYUOHANLHBIX YPAGHEHULI.

85. | Pemenune npocreimmx qpoOHO-THHEWHBIX YpaBHEHUH. Peuierue OpooHo- 1
PAYUOHANLHBIX YPAGHEHUIL.

86. | Memoowl pewienus ypasHenuil: memoowvl pagHOCUTbHBIX NPeoOPA308aAHUI, 1
Memoo 3ameHbl nepemMenHolU, epaguieckuti memoo. Hcnonvzosanue
CB0UCME (OYHKYUL NPU pelueHUU YDABHEHUIL.

87. | Memoowl pewenus ypasHenuii: Memoobl pasHOCUIbHBIX NPeodPaA308aHuUll, 1

Memoo 3aMeHbl nepemMenHolU, epaguieckuti memoo. Ucnonrvzosanue
C80UCME PYHKYUL NPU peuleHUU YPAGHEeHUI.
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88. | 3auer no Teme «Pemenne TPOOGHBIX PALIMOHAIBHBIX YPABHEHMII» 1

89. | 3amauu Ha nBUKEHUE, pabOTy U MOKYIKU. AHAIN3 BOZMOXKHBIX CUTYallui 1
B3aMMHOTO PACIOJIOKEHHSI OOBEKTOB IIPU UX ABHKEHHH, COOTHOILICHHS
00BbEMOB BBIIOJHIEMbIX Pa0OT PU COBMECTHOM paboTe.

90. | 3amauu Ha ABMXKEHUE, pa0OTYy U MOKYIKH. AHAJIN3 BO3MOXKHBIX CUTYyaIHi 1
B3aMMHOTO PACIIONIOKEHHSI OOBEKTOB MPH UX JABMKEHUH, COOTHOIICHUS
00BEMOB BBITIOJIHSIEMBIX PaOOT ITPH COBMECTHOM padoTe.

91. | 3amaum Ha ABMKEHUE, PAOOTY M MOKYIKH. AHAJIN3 BO3MOXHBIX CUTYAIHH 1
B3aMMHOTO PACIOJIOKEHHSI OOBEKTOB IIPU UX ABHKECHUH, COOTHOILICHHS
00BEMOB BBITIONHSAEMBIX Pa0OT MPU COBMECTHOM paboTe.

92. | 3amauu Ha ABMKEHHUE, paOOTy U MOKYIKH. AHAIN3 BO3MOKHBIX CUTYyaIIHi 1
B3aMMHOTO PACIIOJIOKEHHSI OOBEKTOB MPU UX ABMKCHUH, COOTHOILICHHS
00BEMOB BBITIOJIHSIEMBIX PAaOOT ITPH COBMECTHOM padoTe.

93. | Mpocreiiime npparuoHaNbHbIE YpaBHEHHS BuAa L/ f (x)=a 1
\/ f(x)= \/ g (x) .Keaopamuvle ypasnenus ¢ napamempom.

94. | KoutrpoabHas padora Ne6 no teme «/[po6Ho - panuonaabHble 1
ypaBHeHus. TekcToBbIe 32 1a4n»

HepaBencrTBa 28

95. | Yucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka 1
CIpaBEIJIMBOCTH HEPABEHCTB MPU 33/1aHHBIX 3HAYCHUSX NTEPEMEHHBIX.

96. | Yucnossle HepaBeHcTBa. CBOMCTBA UNCIIOBBIX HepaBeHCTB. [IpoBepka 1
CTIPaBEIJIMBOCTH HEPABEHCTB MPH 3a/IaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

97. | Yucnossle HepaBeHcTBa. CBOMCTBA UNCIIOBBIX HEpaBeHCTB. [IpoBepka 1
CTIPaBEIJIMBOCTH HEPABEHCTB MPH 33/IaHHBIX 3HAYCHHUSAX ITEPEMEHHBIX.

98. | HepaBenctBo c nepemeHHoi. CTporue u HecTporue HepaBeHcTBa. O01acTh 1
OIIpeJIeNIeHUs] HepaBeHCTBA (001acTh JONYCTHUMBIX 3HAYCHUH TIEPEMEHHOMN).

99. | Pemienue TUHEHHBIX HEPABEHCTB. 1

100.| Pemienne TMHEHHBIX HEPABEHCTB. 1

101.| Pemienue TMHEWHBIX HEPABEHCTB. 1

102.| Pemenue TMHEHHBIX HEPABEHCTB. 1

103.| KonrpoabHas padora Ne7 no Teme «HHC/I0BbIe HEPABEHCTBA U HX 1
CBOMCTBA».

104.| KBagpaTHOE HEPaBEHCTBO U €T0 pelieHus. Pernenne KkBapaTHbIX 1
HEPaBEHCTB: UCIOJb30BaHUE CBOWCTB .

105.| KBagpaTHOE HEPaBEHCTBO U €T0 pemieHus. Perenne KBajpaTHbIX 1
HEPaBEHCTB: HCIOJIb30BAHUE CBOUCTB .

106.| KBagpaTHOE HEPaBEHCTBO U €T0 penieHus. Perenne KBajpaTHbIX 1
HEPaBEHCTB: UCIOJIb30BaHUE CBOWCTB .

107, Ctporue u HecTporue HepaBeHcTBA. O0IaCTh ONpe/ICICHUS HEPaBESHCTBA 1
(o6nacTh JOMYyCTUMBIX 3HaYEHUN TIepeMEeHHOM ). Perienne kBaapaTHbIX
HEpaBEHCTB: rpadka KBaJIpaTHIHOW (HYHKIIMH, METO]T HHTEPBAJIOB.
3anuce pemeHus KBaApaTHOTO HEPABEHCTRA.

108.| Ctporue u HecTporue HepaBeHcTBa. O0IaCTh ONPE/ICIICHUS] HEPAaBSHCTBA 1
(o6nacTh JOMYCTUMBIX 3HaYCHUH MIepeMEeHHOM ). Pemienne kBapaTHBIX
HEpaBEHCTB: rpaduka KBaJpaTHIHON (HYHKIIMH, METO]T MHTEPBAJIOB.
3anuch pemeHus KBaApaTHOTO HEPABEHCTBRA.

109.| Pemenne kBaipaTHBIX HEPABEHCTB: TpaduKa KBaApaTUIHON QYHKITUH, 1
METOJ] MHTEPBAJIOB. 3a¥Ch PENICHNUs KBaJpaTHOTO HEPAaBEHCTBA.

110.| Pemenne kBaipaTHBIX HEPABEHCTB: TpaduKa KBaApaTUYHON (PYHKIUH, 1
METOJ MHTEPBAJIOB. 3alKCh PEICHHUs KBaJpaTHOIO HEPABEHCTBA.

111, Pemenue KBaipaTHBIX HEPABEHCTB: TpaduKa KBaIPaTUIHON (PYHKITUH, 1

METOJI UHTEPBAJIOB. 3aMKCh PEIICHHs KBaIpaTHOTO HEPABEHCTBA.
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112, Pemenue uenbix 1 JpoOHO-pallMOHATIBHBIX HEPABEHCTB METOJIOM 1
WHTEPBAJIOB.

113.| Pemenue nensix ¥ ApoOHO-PAITMOHAIBHBIX HEPABEHCTB METOI0M 1
WHTEPBAJIOB.

114.| Cuctembl HEpaBEHCTB C OJHOM MepeMEHHOM. PereHne cucTteM HepaBeHCTB 1
C OJIHOM MEPEMEHHOMN: JINHENHBIX.

115.| Cuctembl HEpaBEHCTB ¢ OJHOM MepeMEHHOM. Perenne cucreM HepaBeHCTB 1
C OJIHOM MEPEMEHHOM: JINHENHBIX.

116.| Cuctembl HEpaBEHCTB ¢ OJHOM MepeMEHHOM. PereHre cucTteM HepaBeHCTB 1
C OJIHOM MEPEMEHHOM: JINHENHBIX.

117.| Cuctembl HEpaBEHCTB C OJHOM MepeMEHHOM. PereHre cucTteM HepaBeHCTB 1
C OJIHOM NEPEMEHHOMN: JINHENHBIX.

118.| 306paskeHue perieHusi CHCTEMbl HEPaBEHCTB Ha YMCIIOBOM MPSMOIA. 1
3anuce pemeHus: CHCTEMbl HEPaBEHCTB.

119.| M306paskeHne pernieHus CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MIPSMOIA. 1
3anuce penieHusi CHCTEMbl HEPaBEHCTB.

120.| M300pakeHne petieHns CHCTEMbI HEPAaBEHCTB Ha YHUCIOBOW MPSIMOIA. 1
3anuch penieHus CUCTEMbl HEPABEHCTB.

121, 3auver no Teme «PenieHne cucTeM JTUHEHHBIX HEPABEHCTB € OTHOM 1
nepeMeHHOo»

122 KoutpouabHasi padora Ne§ no teme «HepaBeHcTBa ¢ 0AHOIi 1
nepeMeHHO U UX CHCTEMBbI».

Cremnenb ¢ e bIM NOKa3aTeJIeM. DJIeMeHThI CTATHCTUKH 15

123, Crenenb ¢ HaTypallbHBIM IOKa3aTeNeM U ee cBoiicTBa. [Ipeobpa3oBanus 1
BBIPOKEHUI, COJIEPKAIUX CTETICHN C HATYPaJIbHBIM ITOKA3aTEJIEM.

124, Crenenb ¢ HaTypallbHBIM IOKa3aTeleM U ee cBoiicTBa. [IpeoOpasoBanus 1
BBIPO)KEHUI, COJIEPKAIUX CTETICHN C HATYPaJbHBIM ITOKA3aTEIIEeM.

125, Crenenb ¢ HaTypalbHBIM IIOKa3aTesaeM U ee cBoicTBa. [Ipeobpa3oBanus 1
BBIPO)KEHUH, COJIEPKAIIUX CTETICHN C HATYyPaJbHBIM ITOKa3aTeJIeM.

126.| Crenenp ¢ HaTypalbHBIM TIOKa3aTeseM U ee cBoiicTBa. [Ipeobpa3oBanus 1
BBIPKEHUI, COIEPIKAIUX CTETIEHU C HATYPaJIbHBIM MTOKA3aTEJIEeM.

127.| Crenenb ¢ HaTypaJbHBIM TIOKa3aTeieM U ee cBoicTBa. [IpeobpazoBanus 1
BBIPKEHUI, COIEPIKAIUX CTENIEHU C HATYpaIbHBIM MTOKA3aTEJEM.

128.| Crenenp ¢ HaTypalbHBIM TIOKa3aTeseM U ee cBoiicTBa. [Ipeobpa3oBanus 1
BBIPKEHUI, COIEPIKAIUX CTETIEHU C HATYPaJIbHBIM MTOKA3aTEIEeM.

129, Crenenp ¢ HaTypalbHBIM TIOKa3aTeieM U ee cBorcTBa. [IpeodpazoBanus 1
BBIPKEHUI, COIEPIKAIUX CTENIEHU C HATypaIbHBIM MTOKA3aTEJEM.

130.| KonrpoabHas padora Ne9 nmo teme «CTeneHsb ¢ HeJbIM MOKA3aTeleM H 1
eé cBolicTBaY.

131, TabnmuHOE U TpaduIecKoe MPEICTABICHUE JAHHBIX, CTOJIOYATHIC U 1
KpYroBbI€ AHarpamMmbl, Tpaduku, IpUMEHEHUE TUarpaMM U rpaguKoB s
OITMCaHMSI 3aBUCUMOCTEH peabHBIX BEJIHMYUH, N3BJIeUeHIEe HH(POPMAIINU U3
TabJIUIL, IUarpaMM U IrpauKoB.

132.| TabnmuHOE U TpaduIecKoe MPEICTaBICHNUE JAHHBIX, CTOJI0YAThIC U 1
KpYroBbIE AWArpamMMbl, rpaduKu, IPUMEHEHUE AUarpaMM U TpaduKoB AJis
OITMCaHMSI 3aBUCUMOCTEH peabHBIX BEJIMYUH, N3BJIeUeHHEe HH(POpPMAIINU U3
TabJIUIL, IUarpaMM U IrpauKoB.

133.| OnucarenbHble CTATUCTUYECKHE MTOKA3aTEIN YUCIOBBIX HAOOPOB: cpeiHee 1
apupMeTHIeCcKOe, MeIaHa, HanOOJIbIllee ¥ HAaNMEHbIIIee 3HaueHusI. Mepbl
paccenBaHMs: pa3Max, IUCIEPCHs U CTAHJAPTHOE OTKIOHEHHE.

134.| OnucarenpHbIE CTATUCTHYECKHE MTOKA3aTEIN YHCIOBBIX HA0OPOB: cpeaHee 1

apupmeTHyecKoe, MeJiana, HanOoJbIlee U HauMEHbIIIee 3HaueHUs. Mephl
paccerBaHMsl: pa3Max, JUCIEPCHs U CTAaHAAPTHOE OTKJIIOHCHHUE.
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135.

CaoiicTBa cpengHero apudmerndeckoro u gucnepcuu. CiydaiiHas 1
M3MEHYHBOCTh. MI3MeHUMBOCTE TpH H3MepeHusx. Pernaronue npaBmia.
BaKOHOMepHOCTI/I B U3BMCHYUBHBIX BCIIMYNHAX.

136. Hmozosasn konmponvnas paboma 1
137.| Hmozosan konmpoavnas paboma 1
138, IToBTOpEeHUE 1
139.| IToBTOpEHME 1
140, ITosTOpeHUE 1
Hroro: HONACORMUPII0
Aaredpa. 9 kiaacc
Kou- Cpoxku
Ne Tema BO o | akT
4acoB Haec
IUTaHY
K1
Iloemopenue 5
1. Hcropus marematuku. Ponp poCCHUCKMX YYEHBIX B PA3BUTUHM MAaTEMATHKU: 1
JL.Oinep. H.N.JIoGaueBckuid, I1.J1.YeOpImeB, C. KoBanesckas,
A.H.Konmoropos.
Marematuka B pazButuu Poccun: Iletp |, mkosa MmareMaTHueCKuX U
HABUTAIlOHHBIXX HAaYK, pa3BUTHE poccuiickoro ¢iota, A.H.Kpsiios.
Kocmuueckast nporpamma u M.B.Kenapim.
2. Metoap! perienust ypaBHeHUN. MeTobl paBHOCUIIBHBIX [TPE0O0pa30BaHUN, METO 1
3aMeHbl IEPEMEHHOM, rpaMuecKuil METOI.
3. Metonp! penieHust ypaBHeHui. Vcnonb3oBaHue CBOMCTB (YHKIIU PU pellIeHUH 1
ypaBHEHH, UCTIOJIb30BaHNE TeopeMbl Buera i1st ypaBHeHUi cTeneHy Bolile 2.
4. CaoiicTBa ¥ rpa@uK TUHEHHON QYHKIMU. YTI0BON KOAPGUIUEHT NPSIMOM. 1
Pacnonoxenune rpaduka mMHEHHON (GYHKIUU B 3aBUCUMOCTH OT €€ yTJIOBOTO
ko3¢ dunreHTa 1 cCBOOOHOTO YJIeHa
DOyHKUHT 33
5. JlekapToBbI KOOPAMHATHI Ha MockocTu. dopMupoBaHue NpeCTaBICHUN 0 MeTa 1
MPEAMETHOM MOHITHH «KOOPIAUHATHD». CTIOCOOBI 3aaHus () YHKIIUIMA:
aHAJTMTUYECKUH, rpaduueckuil, Tabnuunblid. I'paduk dynxmum. pumeps
(GyHKIWH, TOTydaeMbIX B TIPOIIECCe HCCIEIOBAHUS PA3TUIHBIX PeaTbHBIX
MIPOLIECCOB U PEIICHUs 3a]1a4.
6. CpoiicTBa (QyHKUMI: 00JacTh OMNpEIeNieHUs, MHOXECTBO 3HAYCHHUH, HYJIH, 1
NPOMEXYTKH  3HAKOIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb,  TPOMEXYTKH
BO3pacTaHus W yOBIBAHM, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAYCHHSI.
7. CaoiicTBa GyHKIHIT: 00J1aCTh ONpeAeNeHNs, MHOXKECTBO 3HAYCHHM, HYIH, 1
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YemHOCMb/HeuemHoCmb, TIPOMEXYTKU
BO3paCTaHMs U YObIBaHUsI, HAaNOOJIbIIIEe U HAMMEHbIIIEE 3HAUCHMS.
8. HccnenoBanue GyHKIMH 1O €€ rpaduky 1
9. HccnenoBanue GyHKIMH 1O €€ rpaduky 1
10. | UccnenoBanue GpyHKIUU 110 €€ TpaguKy 1
11. | UccnenoBanue GpyHKIUH 110 €€ TpapuKy 1
12. | IIpencrarinenne 00 aCHMITOTAX. 1
13. | IpencraBnenue 00 aCUMITOTAX. 1
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14. | HenpepsiBHOCTB dyHKIMHU. KycouHO 3agaHHbIe (YyHKIHU. 1

15. | HenpepwiBHoCTh dyHKIIMK. KycouHO 3amanHble YyHKIIHH. 1

16. | KonTpoabHas padora Nel no teme: «@yHKIIMU U HX CBOICTBa» 1

17. | CsoiicTBa u rpaduk kBagapatuuHoil GyHKuU (napadona). I[locmpoenue epaguxa 1
K8aOpamu4Hou (YyHKyuu no moukam.

18. | CroiicTBa u rpaduk kBagapatuuHoil hyHkuu (napadona). I[locmpoenue epaguxa 1
K8aOpamu4Hou YyHKYyuu no mouxkam.

19. | CgoiicTBa u rpaduk kBagparuuHoi GpyHKIMH (mapabona). [locmpoenue epaguxa 1
K8AOPAMU4HOU GYHKYUU NO MOUKAM.

20. | CgoiicTBa u rpaduk KBajapaTHuHON QyHKIMK (apadona). [locmpoenue epaghuxa
K8aOpamu4Hou hyHKyuu no mouxkam

21. | HaxoxpaeHue Hynel KBaapaTuaHOW QYHKIIUU, MHONCECMBA 3HAYEHULL, 1
NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

22. | Haxoxpaenue Hynei KBaapaTuyHOW QYHKIUU, MHONCECMBA 3HAYEHULL, 1
NPOMENCYMKOB 3HAKONOCHOSHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

23. | Haxoxpaenue nyneit kBaapaTtuyHoW QYHKIIUU, MHONCECMBA 3HAYEHULL, 1
NPOMENCYMKOB 3HAKONOCHOSHCMBA, NPOMENCYMKOE MOHOMOHHOCHIU.

24. | HaxoxaeHue HyNel KBaapaTuaHOW QYHKIIUU, MHONCECMBA 3HAYEHULL, 1
NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

25. | Haxoxnenue Hynei KBagpaTtnaHOW QYHKIIUU, MHONCECMBA 3HAYEHULL, 1
NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCIU.

26. . k k 1
CaoiictBa ¢pyHKIMU y=—y = —. ['mnepOomna.

X x

217. . k k 1

CaoiictBa ¢pyHKIMu y=—y = —. ['mnepOomna.
X x

28. | Ilpeobpazosanue epapura pyuxyuu y = f(X) 015 nocmpoeHust 2paghuxos 1
@ynxyuii 6uda y = af (kx+b)+c-

29. | Ilpeobpaszosanue epagura Gpynkyuu y = f(X) 011 nocmpoenus epapuros 1
@yuxyuti 6uda y — af (kx+b)+c-

30. . k 1
I'papuxu pynkyuti y =a+——, y =Ix,y=x, y=|-

X+b
3L | f . k . 1
paguru pynkyuii y=a+——, y =Ix,y=x, y=|x-
X+Db

32. | KourpoubHas padora Ne2 no teme: «KBagpaTuunas pyHKuus» 1
JIuneiiHoe ypaBHeHnue U ero kopuu. Hepasencrsa 18

33. | Pemenne TMHEHHBIX YpaBHEHHH. 1

34. | Pemienue TMHEHHBIX YpaBHEHHH 1

35. | JIuneitHOE ypaBHEHHE C TApaMETPOM. 1

36. | JIuneitHOE ypaBHEHHUE C TAPaAMETPOM. 1

37. | KomnuecTBO KOpHEH TUHEWHOr0 ypaBHeHU. PereHne TMHEHHBIX YpaBHEHHI C 1
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apaMeTPOM.

38. | KonmvecTBo KOopHEW TUHEHHOTO ypaBHEeHHsI. Penienre TMHEeHHBIX YpaBHEHUN C 1
IapaMeTPOM.

39. | KonmuuecTBO KOpHEH TMHEHHOT0 ypaBHEHHS. Pelienne TMHEWHBIX ypaBHEHUI ¢ 1
[1apaMeTPOM.

40. | KBagpaTHOe HEpaBEHCTBO U €ro perieHus. Pernenne KBaipaTHbIX HEPaBEHCTB: 1
UCIOJIb30BaHUE CBOMCTB U rpaduka KBaJApaTUIHON QyHKIMH, METOA
MHTEPBAJIOB. 3aIMCh PEHICHUsI KBaAPATHOTO HEPABEHCTBA.

41. | KBagpaTHOe HEpaBEHCTBO U €ro pelieHus. Penienne KBaapaTHbIX HEPABEHCTB: 1
MCIOJIb30BAHUE CBOMCTB U TpaduKa KBaIPaTUIHON (PYHKIHH, METOA
MHTEPBAJIOB. 3aIIMCh PELICHMsI KBaAPAaTHOIO HEPABEHCTBA.

42. | KBagpaTHOE HEPaBEHCTBO U €ro perieHus. Perenne KBaipaTHbIX HEPaBEHCTB: 1
UCIIOJIb30BAHUE CBOMCTB U Ipaduka KBaJApaTUYHON (YHKIUHU, METO
MHTEPBAJIOB. 3aIMCh PEHICHUsI KBaAPATHOTO HEPaBEHCTBA.

43. | Pemenue nenbIx U IpoOHO-PAIIMOHAIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB. 1

44. | PeuieHue 1enbiX ¥ 1poOHO-paIlMOHATIbHBIX HEPABEHCTB METOJOM MHTEPBAJIOB. 1

45. | Pemienue 1enbix U 1poOHO-paIlMOHATIbHBIX HEPABEHCTB METOJJOM HHTEPBAJIOB. 1

46. | KonrpoabHas padora Ne3 no teme: «YpaBHeHUs] H HEPABEHCTBA C OIHOI 1
nepeMeHHOoN»
Cucremsl ypaBHeHUH. CHCTEMBI HEPABEHCTB 24

47. | YpaBHeHue c IByMs lepeMeHHbIMU. JINHEHHOE YpaBHEHUE C ABYMSI 1
nepeMeHHbIMU. [IpsMas kak rpaduueckas HHTEpIpeTaLus JIMHEHHOTO
YpaBHEHHUS C ABYMsS IEPEMEHHBIMHU.

48. | [lonsATHE cucTeMbl ypaBHEHU. Penenue cucteMbl ypaBHEHHIA 1

49. | Ilonarue cucremsl ypaBHEHUH. Pemenne cucteMsl ypaBHEeHHHA 1

50. | IlonsiTie cucTeMsl ypaBHEHHIA. Pemenne cucteMbl ypaBHEHHHA 1

51. | Merobl peleHHs CUCTEM JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU: 1
epaguueckuti Memoo, Memoo Cl0NHCeHUsl, METO]] TIOJICTAHOBKH.

52. | Meto/ibl peleHHs CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMHU: 1
epagureckuti Memoo, Memoo C10HCeHUs, METO TIOACTAHOBKH.

53. | MeTrobl pemeHns CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMs ITEpEMEHHBIMHU: 1
epaguueckuti Memoo, Memoo Cl0MHCeHUs, METO]] TIOJICTAHOBKH.

54. | CucteMbl TMHEWHBIX YpaBHEHHH ¢ TapaMeTPOM. 1

55. | CucteMbl TMHEWHBIX YpaBHEHHH ¢ TapaMeTpoM. 1

56. | CucteMbl HEpaBEHCTB C OJIHOM NEpeMeHHOH. Perienne cucteM HepaBeHCTB C 1
OJTHOM MEePEeMEHHOM: JIMHEHHBIX, K8AOPAMHbIX

57. | CucteMbl HEpaBEHCTB C OJHOW NepeMeHHo. Peenne cucteM HEpaBEHCTB C 1
OJTHOW TIEPEMEHHOW: JIMHEWHBIX, K8AOPAMHbBLX

58. | CucteMbl HEpaBEHCTB C OJIHOW NIEpEeMEHHOI. Perienne cucteM HEpaBeHCTB C 1
OJTHOW TIEPEMEHHOW: JIMHEWHBIX, K8AOPAMHbBLX

59. | CucteMbl HEpaBEHCTB € OJIHON NIepeMeHHOM. Perenue cucteM HepaBEeHCTB ¢ 1
OJTHOM MePEeMEHHOM: JIMHEHHBIX, K8AOPAMHbIX

60. | CucteMbl HEpPAaBEHCTB C OJJHOW EepEMEHHOM. Pemene cucteM HepaBeHCTB € 1
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OJTHOW TIEPEMEHHOM: JINHEWHBIX, K8AOPAMHbBIX

61. | Cucrembl HEPABEHCTB C OJHOU MepeMEHHOM. Perenne cucreM HEpaBeHCTB C 1
OJTHOW TIEPEMEHHOM: JIMHEUHBIX, K8AOPAMHbBIX

62. | M3o0paxeHue perieHus: CHCTEMBbl HEPAaBEeHCTB Ha YUCIIOBOM MPSAMOMA. 3anich 1
peLICHHs CUCTEMbI HEPABEHCTB.

63. | M3o0paxeHue pemeHus: CHCTEMbl HEPAaBEeHCTB Ha YMCIOBOM MPSMON. 3anuch 1
peIICHHs CUCTEMbI HEPABEHCTB.

64. | 300pakeHue pelieHus] CACTEMbI HEPABEHCTB Ha YMCIIOBOM MPSIMOM. 3amuch 1
pEeLLIeHMs CUCTEMbI HEPABEHCTB.

65. | KonTpoabHasi pa6ora Ne4 o teMe: «YpaBHeHHsI 1 HEPABEHCTBA C IBYMA 1
nepeMeHHbIMHI
IlocienoBaTe ILHOCTH M IPOTPECCHH 23

66. | UucnoBas mocienoBaTelbHOCTh. [IpuMephl YHCIOBBIX MOCIEA0BATEILHOCTEH. 1
beckoHeuyHble 1OCIE0BATEILHOCTH.

67. | UucnoBas mociieqoBaTeIbHOCTh. [IpuMephl YHCIOBBIX MOCIEI0BATEILHOCTEH. 1
beckoHeuyHble 1OCIE0BATEILHOCTH.

68. | Apudmernueckasi mporpeccus U ee CBOMCTBa. 1

69. | Apudmerndeckas mporpeccus U ee CBOWCTBA. 1

70. | Apudmerndeckas mporpeccus U ee CBOWCTBA. 1

71. | Apudmernyeckas Nporpeccus U ee CBONCTBA. 1

72. | Apudmerndeckasi mporpeccHs U ee CBOMCTBa. 1

73. | KourpoabHnasi pagora Ne5 no teme: «ApudpmeTnyecKkasi mporpeccus». 1

74. | I'eomeTpuyeckas nmporpeccus 1

75. | 'eomeTrpuueckas mporpeccus 1

76. | I'eomeTpuyeckas mporpeccus 1

77. | I'eomeTpuyeckas nmporpeccus 1

78. | 'eomeTprueckas nporpeccus 1

79. | ®opmyna o0mIero wieHa ¥ CyMMBI N IEPBBIX WICHOB apu(PMETHIESCKOHN 1 1
r€OMETPUYECKON TPOTPECCUI

80. | ®opmymna 00IIETo WIeHA ¥ CyMMBI N TIEPBBIX WICHOB apu(PMETHICCKOHN 1 1
r€OMETPUYECKON TPOTPECCUI

81. | ®opmyna oO1IEro YwieHa U CyMMBI N MEPBBIX WIEHOB apu(PMeTHIECKOHN 1 1
T€OMETPUYECKON ITPOrPECCUt

82. | Cxopsmasics reoMeTprdIecKast IPOrpeccusl. 1

83. | Cxopsmasics reoMeTprdIecKast IPOrpeccusl. 1

84. | KonrpoabHas padora Ne6 mo teme: «["eomeTpuyeckasi mporpeccus 1
DneMeHThl KOMOMHATOPUKH 13
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85. | IlpaBuiio yMHOXEHHUS, IEPECTaHOBKH, (DaKTOpHAIT YHCIIA 1
86. | Coueranus u umciio couetanuii. opMyina uyrcia coueTaHuid. TpeyroJbHUK 1
ITackais
87. | OnbITHI C OOJBIIUM YUCIOM PABHOBO3MOXHBIX JIEMEHTAPHBIX COOBITHH. 1
88. | OnbITHI C OOJIBIIUM YUCIIOM PABHOBO3MOXHBIX AJIEMEHTAPHBIX COOBITHH. 1
89. | OnbITHI C OOJIBIIUM YUCIIOM PABHOBO3MOXHBIX AJIEMEHTAPHBIX COOBITHH. 1
90. | BeruncneHnue BepOsSTHOCTEH B OMBITAX C MPUMEHECHUEM KOMOMHATOPHBIX 1
dhopmyi.
91. | BeruncneHue BEpOSITHOCTEH B OIMBITaX C MPUMEHEHUEM KOMOMHATOPHBIX 1
dbopmyL.
92. | Ucneitanus bepnymm. Ycnex u Heynaya. 1
93. | BepositHOCTH cOOBITHH B cepuu UcbITaHUI bepHynm. 1
94. | KouTpoabHasi padora Ne7 o teme: «j1eMeHTbl KOMOUHATOPUKH 1
95. | 3HaKOMCTBO CO CITy4ailHBIMU BEIMUYMHAMU Ha MMPUMEPaX KOHEUHBIX TUCKPETHBIX 1
CIIy4alHBIX BeM4uH. Pacnipenenenne BeposTHOCTEN. Maremarndeckoe
oxxuganue. CBolicTBa MaTeMaTUYECKOTo oxuaanus. [IoHsaTHe 0 3aKkoHe OOJIBIITNX
yucen. U3mepenune BepostHocTe. [I[puMenenne 3akoHa O0IBIINX YUCET B
COLIMOJIOTHH, CTPAXOBAHUHU, B 3[[PaBOOXPaHEHHUH, 00eCIIeUeHUN Oe30MacHOCTH
HACEJICHUS B UYPE3BBIYAIHBIX CUTYAIIHSIX.
HTorosoe nopropeHue 24
96. | AnreOpanyecKue BhIPaKEHUS 1
97. | YpaBHEHHUS U CUCTEMBI YpaBHEHUH 1
98. | Bagaun 1
99. | HepaBeHCTBa M CHCTEMBI HEPABCHCTB 1
100. | ®ynkumn u rpaduku 1
101. | ®ynkuwm u rpadukn 1
102. | Apudmernueckas U TeOMETpUIECKas POTPECCHH 1
103. | Apudmernueckas u reoMeTpudecKasi MpPOrpeccuu 1
104. | UToroBasi KOHTPOJILHasi pa6oTa 1
105. | UroroBasi KOHTpoOJiLHasi paboTa 1
Hroro: 140 wacos; K/p: 8
Temarnuyeckoe NJIAHUPOBAHUE.
I'eomerpus. 7 kiacc
Cpoxku
No Tema Ko:-Bo yacos dakTud
[To nnany
€CKH
I'naBa 1. [IpocTeiine reomerpuueckue GUrypsl 1 ux comctaa (16 4.)
1 Touku u npsiMbIe 1
2 Touku u npsiMbIe 1
3 OTtpe3ok 1
4 OTtpesok 1
5) OTtpe3ok 1
6 Jlya. Yrom. 1
7 Bunae! yrinos 1
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8 Buneb! yrios 1
9 Buasl yrnos 1
10 Bunp! yrios 1
11 | buccekrpuca yria u ee CBOicTBa 1
12 | buccekTtpuca yria u ee CBOMCTBa 1
13 IIpsimoint yrou1. IlepneHquKysip K npsiMou 1
14 | Ilpsmotii yromn. [leprieHauKyasip K mpsMoit 1
15 | CepenuHHBIA TEPIEHIUKYIAp K OTpe3ky. Cegoticmea u 1
NPU3HAKU NepneHoOUKyIapHOCIU
16 | KouTpoabHass padora Nel mno teme: «IIpocteiimme 1
reOMEeTpUYECKUe (PUTyphl U UX CBOHCTBA»
I'nmaBa 2. Tpeyroapuuku (18 4.)
17 BricoTa, meaunana, OuccexkTpuca, CpeaHsis TMHUS 1
TPEYroJIbHUKA.
18 | BricoTa, Menuana, OucceKkTpHca, CpeHss JINHUS 1
TPEYroJibHUKA.
19 | CgoiicTBa paBHBIX TpeyroabHUKOB. [Ipr3Haku paBeHCTBa 1
TPEYroJbHUKOB.
20 | CgoiicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipr3HaKky paBeHCTBA 1
TPEYroJbHUKOB.
21 | CgoiicTBa paBHBIX TpeyroyibHUKOB. [Ipu3HaKu paBeHcTBa 1
TPEYTrOJIbHUKOB.
22 | CoiicTBa paBHBIX TpeyroybHUKOB. [Ipu3Haku paBeHcTBa 1
TPEYTrOJILHUKOB.
23 | PaBHOOEIpeHHBIN TPEYroJbHUK, €r0 CBOMCTBA U PU3HAKU 1
24 | PaBHOOEpEHHBIN TPEYTONBHUK, €T0 CBOMCTBA U MPU3HAKU 1
25 | PaBHOOEIpeHHBIN TPEYrOJIbHUK, €0 CBOICTBA U IPU3HAKU 1
26 | PaBHOOEpEHHBIN TPEYTOIBHUK, €T0 CBOMCTBA M MPH3HAKH 1
27 | PaBHOOepEeHHBIN TPEYTOJIBHUK, €r0 CBOMCTBA M MPU3HAKH 1
28 | PaBHOOepeHHBIN TPEYTOIBHUK, €r0 CBOMCTBA M MPU3HAKH 1
29 | IIpu3Haky paBeHCTBA TPEYTOJIHHUKOB 1
30 | IIpu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
31 | [Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB 1
32 | Ilpu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
33 | KonTpoabHas pa6ora Ne2 o teme: «TpeyronpHUKI» 1
I'naBa 3. [lapannensHblie npsimbie. Cymma yriioB TpeyronbHuka (16 4.)
34 | ITapasuienbHble MpsIMbIE 1
35 | [Ipu3Haku u CBOWCTBA MapaJUIEIHHBIX MPSIMBIX 1
36 | [Ipu3Haku U CBOMCTBA MapajuIeIbHBIX MPSIMBIX 1
37 | Ilpu3Haku U CBOWCTBA MapaUICNbHBIX MPSAMBIX. AKcuoma 1
napannenvHocmu Esxnuoa. Teopema @aneca.
38 IIpu3Haky ¥ CBOMCTBA MapaJUIEIbHBIX MPAMBIX. AKcuoma 1
napannenvHocmu Esxnuoa. Teopema @aneca.
39 IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX MPAMBIX. AKcuoma 1
napannenvHocmu Esxnuda. Teopema @aneca.
40 | CymMMa yIJIOB TPEeYTroJIbHUKA 1
41 | CymMma yrioB TpeyrojibHUKa 1
42 | CyMMa yIJIOB TPEYTroJIbHUKA 1
43 | CyMMa yrJIOB TpEYTroJIbHUKA 1
44 | IIpAMOYTOJIbHBIN TPEYTOJIbHUK 1
45 | [IpsasMOyTroJIbHBIN TPEYTOJIbHHUK 1
46 | [IpsasMOyToJIbHBINA TPEYTOJIbHHUK 1
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47 | IlpAsMOyYroiabHBINA TPEYTOIBHUK 1

48 | IIpsAMOYTOJIbHBIN TPEYTOJIbHHUK 1

49 | Kourpoabnasi padora Ne3 mo teme: «llapamnenbHbie 1
npsiMbie. CyMMa yIJIOB TPEYTOIbHUKA
I'naBa 4. Oxpy>xHOCTb U Kpyr. ['eomerpuueckue nocrpoenus (16 4.)

50 | OKpy>KHOCTB, KPYT, X 3J€MEHTHI U CBOHCTBA 1

51 | OKpy>XHOCTb, KPYT, UX DJIEMEHTHI M CBOMCTBA 1

52 | KacarenpHasi K OKpYXHOCTH 1

53 | KacarenpHasi K OKpYXHOCTH 1

54 | KacarenpHas K OKPYKHOCTH 1

55 | BrincanHble 1 OnMcaHHbIE OKPYXHOCTHU AJIs 1
TPEYTOJILHUKOB, Yemblpexy20ibHUKO8, NPAGULLHBIX
MHO20Y20/IbHUKOS.

56 | BriucaHHbIe ¥ ONMCAaHHBIC OKPY>KHOCTH IS 1
TPEYTOJIBbHUKOB, Yemblpexy2oibHUKO8, NPAGULLHBIX
MHO20Y20/IbHUKOS.

57 | BriucaHHble U ONMCAaHHBIE OKPYXHOCTHU AJIs 1
TPEYTOJILHUKOB, Yemblpexy20ibHUKO8, NPAGULLHBIX
MHO20Y20/IbHUKOS.

58 | 'eomeTpuyeckre MOCTPOCHUS ISl HIUTFOCTPAIIUU CBOMCTB 1
reOMETPUIECKUX (puryp.

59 | 'eomeTpuyeckre MOCTPOCHUS ISl HIUTFOCTPAIIMU CBONCTB 1
reOMETPUIECKUX puryp.

60 | ['eomeTpuyecKkue MOCTPOSHUS ISl WILTIOCTPAIIMUA CBOWCTB 1
TeOMETPUYCCKUX (pUryp.

61 | 'eomerpuueckue nocrpoenus. Ilocmpoenue 1
mMpey2obHUKO8 NO MpPeM CHOPOHAM, 08YM CHIOPOHAM U
Very mexcoy HUMU, CMOPOHE U O8YM NPUTLEHCAUWUM K Hell
yenam.

62 | 'eomerpuueckue noctpoeHus. Ilocmpoenue 1
MpeyeobHUKO8 NO MPeM COPOHAM, 08YM CHIOPOHAM U
Very mexcoy HUMU, CIOPOHe U O8YM NPUNLeHCAUUM K Hell
yenam.

63 | ['eomerpuueckue nocrtpoeHus. Ilocmpoenue 1
mMpeyeobHUKO8 NO MPeM CHOPOHAM, 08YM CIOPOHAM U
Yery mexcoy HUMU, CMOPOHE U 08YM NPUTLEHCAUWUM K Hell
yenam.

64 | Pemenne 3amau mo Teme: «OKPYXHOCTh H  KpYT. 1
["'eomeTpHuyecKre MOCTPOSHHSI

65 | KonTpoabnasa pa6ora Ned mo teme: «OKpYXHOCTh U 1
Kpyr. ['eomeTpruecKkue nocTpoeHus»

Hrorosoe nmosropenwue (5 4.)
66-69 | [ToBTopeHne w cucTeMaTH3aIUs y4eOHOTO MaTepuaia 4
Kypca reoMeTpuu 7 Kiacca
70 | MToroBast KOHTpOJIbHAS paboTa 1

I'eomerpus. 8 kaace
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Tema

Koin-
BO
4acoB

CPOKH

IMlo | daxru
IUIAHY | 9EeCKU

YerbIpEéXyroJbHUKH

14

MHOFOYFOJ'H:HI/IK, €ro dJIEMEHTHI M €ro cBolicTBa. Pacro3HaBaHue HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Bbll’lyKJZble U HeeblnyKjivle MHO2C0Y20/IbHUKU. HpaBI/IJIBHBIe
MHOTI'OYI'OJIbHUKH.

YerbipexyronpHuku. [Tapamnenorpamm, poM0O, psIMOYTroJbHUK, KBaIpar,
Tparneuus, paBHoOeIpeHHas Tpanenus. CBONWCTBA U IPU3HAKU
napajuiesiorpaMma, poMoa, npsIMOyrojabHHKa, KBapara.

YetsipexyronsHuku. [lapamnenorpamm, poM0O, npsSMOYroJIbHUK, KBaIpar,
Tpanenus, paBHoOeApeHHas Tpamneius. CBOMCTBa U IPU3HAKU
napajuiesiorpaMma, pomoa, npsiMOyroJbHUKa, KBaJpara.

YetsipexyroasHuku. [lapannenorpamm, pom0O, NpsMOYTroJIbHHUK, KBaIpart,
Tparneuus, paBHoOeapeHHas Tpanenus. CBONCTBA U IPU3HAKU
napajuiesiorpaMma, pomMoa, npsiMoyrojabHHKa, KBaJpara.

YetsipexyronsHuku. [lapamnenorpamm, poM0O, mpsMOYroJIbHUK, KBaIpar,
Tpanenus, paBHooenpenHas tpanenus. CBoOMCTBa U IPU3HAKH
napajuiesiorpaMma, poM0a, npsIMOyroJbHUKa, KBapara.

YetsipexyronsHuku. [lapamnenorpamm, poM0O, mpsMOYroJIbHUK, KBaIpar,
Tpanenus, paBHooenpennas tpanemus. CBoCTBa U MPU3HAKU
napajuiesiorpaMma, pomMoa, npsiMOyroJbHUKa, KBaJpara.

YerbipexyronpHuku. [lapamienorpamMmm, poM0, npsMOYyroiabHUK, KBapar,
Tparneuus, paBHoOepeHHas Tpanenus. CBONCTBa U NPU3HAKU
napajuiesiorpaMma, poMoa, npsiMoyrojabHHKa, KBaJpara.

YetbipexyronsHuku. [lapamnenorpamm, poM0O, mpsMOYroJIbHUK, KBaIpar,
Tpanenus, paBHooeapenHas tpanenus. CBoMCTBa U MPU3HAKU
napajuieniorpaMma, poM0a, mpsiMOyroJbHUKa, KBaapara.

YerbipexyronpHuku. [lapamnenorpamm, poM0O, npsIMOYroJbHUK, KBaIpar,
Tparnenus, paBHoOepeHHas Tpanenus. CBOWCTBa U NPU3HAKU
napajuiesIorpaMMa, poM0a, IpsIMOYroJIbHHUKA, KBaJpaTa.

10

JIBmxenus. OceBast M LeHTpajdbHas cumMMeTpusa. KoMOuHamu ABM>KEHUH Ha
IJIOCKOCTHU U UX CBOMCTBA.

11

YetbipexyronsHuku. [lapamnenorpamm, poM0O, MpsSMOYTOJIbHUK, KBaIpart,
Tpanenus, paBHooenpenHas tpanemus. CBoCTBa U MPU3HAKU
napajuiesiorpaMma, poM0a, mpsIMOyTroJbHUKa, KBapara.

12

YerbipexyronbHuku. [lapamnenorpamm, poM0O, npsIMOYroJIbHUK, KBaJIpar,
Tparnenus, paBHoOepeHHas Tpanelus. CBOWCTBA U NPU3HAKU
napajuiesIorpaMMa, poM0a, IpsIMOYroJIbHHKA, KBaJpaTa.

13

YerbipexyronsHuku. [lapamienorpamMmm, poM0, npsSMOYyroiabHUK, KBaaparT,
Tparnenus, paBHoOeapeHHas Tpanenus. CBOWCTBa U IPU3HAKU
napajuiesorpaMMa, poMoa, IpsIMOYroJIbHHKA, KBaJpaTa.

14

KonTtpoJuabHnas padora Nel mo teme «HeTbIpéxyroJbHUKN».

Inomann

15

[TonsTHE O TUTIOIMIATY TTOCKOM (DUTYPHI U ee cBoWCTBaxX. M3mepenue
roniazei. EAMHuIbI n3MepeHus MIOaIu.

16

[TonsTHE O MIIOIIAIH TTOCKOH (GUTYPHI U ee cBolcTBax. 3mepenue
ronazer. EquHuIbl n3MepeHust TUI0IaIn.

17

HNucTpymenTs! miid uamepenuit miowmanen. [hnomanu. @opmyiisl momaim
TPEYroJIbHUKA, TTapaJieJiorpaMMa M €ro YaCTHBIX BUJIOB, Tpanenuu, popmyia
I'epona. ®opmyIbl TUI0MAINA NPSIMOYTOJIBHUKA U NTapajuIeiorpaMMa.

18

NucTpymenTsl g uamepennit miomanei. [nomanu. @opmyiibl miomaamn
TPEYroJIbHUKA, apajuleorpaMMa U €ro YacTHBIX BUJIOB, Tpanenuu, Gopmyna
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I'epona. @opMyiibl IUIOMAAN IPSIMOYTOJIBHUKA U IAPAJUIEIOrPAMMA.

19 | UuCcTpy™MeHTs! 11t u3mMepenuit momanaeit. [nomanu. @opmyssl miomaim 1
TpeyrojbHUKa, MapaielorpaMMa 1 ero YaCTHBIX BHJIOB, Tpanenuu, popmyna
I'epona. @opmymbl IIOMIAAN MIPSIMOYTOJIBHHUKA W MapajljIesIorpamMma.

20 | MaCTpyMEHTHI 1 m3MepeHui momanei. [Tnomaau. ®opmyssl mionaam 1
TPEyroJIbHUKA, apajuieJorpaMMa U ero YacTHBIX BHJIOB, Tpaneuu, Gopmya
I"'epona. @opmysl MIOLIAAN MPSIMOYTOJIBHHUKA U NTapaljiesiorpamMmma.

21 | UucTpyMeHTHI st u3Mepenuii iomanei. [hnomanu. @opmysl miiomaam 1
TpeyrojbHUKa, MapajieJorpaMMa U ero 4acTHBIX BUOB, Tparenuu, Gopmyia
I'epona. @opMyiibl IIOMAAY IPSIMOYTOJIBHUKA U MApAJIIEIIOrPaMMa.

22 | UacTpymeHTsI 1 u3Mepenui momasei. [lnomaaun. ®opmynsl miomanm 1
TPEYroJIbHUKA, MapajuieorpaMMa U €ro YaCTHBIX BHJIOB, Tpaneuu, Gopmya
I"'epona. @opmybl MIOMAAN NPSIMOYTOIBHHKA U MapaljiesiorpaMmma.

23 | Teopema Iludaropa. [Tudaroposs! TpoiKH. 1

24 | Teopema IIudaropa. ITudaropoBsr Tporku. 1

25 | Teopema IIudaropa. ITudaropossr Tporku. 1

26 | UucTpymMeHTHI 1is u3Mepenuii tiomaneid. [hromamu. @opmyiibl miomam 1
TpeyrojbHUKa, MapaiiesnorpaMMa 1 ero YaCTHBIX BUOB, Tpamnenuu, popmyia
I"'epona. @opmyIbl mIomaaM NPSIMOYTOJIIBHUKA U MTapaJuIeIorpaMma.

27 | UnctpymenTs! as uaMepenuii iomanei. [nomanu. @opmynsl miomaam 1
TPEYroJIbHUKA, MapajuieIorpaMMa U €ro YaCTHBIX BHJIOB, Tpaleuy, Gopmyia
I'epona. @opmynbl MIOMIAAN MPSIMOYTOIBHHUKA U MapaJliesiorpaMmma.

28 | KonTpoabHas pa6ora Ne2 no teme «Iliomaab» 1
Ilogo0HBIE TPEYroJIbHUKHU 19

29 | [IpencraBneHne O  MEXIPEAMETHOM  TIOHATHH  «IIpeoOpa3oBaHUE. 1
[IpeoOpa3oBanus B MaTemaTtuke (B apudMeTHKe, airedpe, reoMeTpuuecKue
peoOpa3oBaHus). [Tomobue KaKk  TpeoOpa3oBaHUe. 'omorerusi.
I'eomerpuueckue  mpeoOpa3oBaHMs ~ Kak  CPEICTBO  JOKa3aTelbCTBa
YTBEPKJICHUM U pelIeHus 3a1a4.

30 | [Tomobwme. [TponoprimoHambHBIC OTPE3KH, MO00HE huryp. 1

31 | [lonobue. [IponoprimonansHbIe OTPE3KH, MoA0OHe Guryp. 1

32 | llopobue. [TogoOubIe TpeyronbHUKH. [Ipr3HaKH 110100US TPEYTOIEHUKOB. 1

33 | Ilono6ue. [Tono6HbIe TpeyroabHUKH. [Ipr3HaKK M0100US TPEYTOJILHUKOB. 1

34 | [Tonobwue. [TomoOHBIE TpeyroabHUKH. OTHOIIEHHUE TIOMAICH TTOT00HBIX 1
dburyp.

35 | [Tomobwue. [TomoOHbBIE TpeyroabHUKH. OTHOMICHHE TIOMAICH TOT00HBIX 1
dburyp.

36 | ITpoBepouHas pa6ora no Teme «[Ipu3HAKH MOTO0HUS TPEYTrOJTbHUKOBY 1

37 | Jlenenue oTpe3ka B JJaHHOM OTHOIICHWH. OCHOBHBIE METO/BI PEIICHHS 3a]1a4 1
Ha MOCTPOeHUe (METO MoI00us).

38 | Jllenenue oTpe3ka B JJaHHOM OTHOIICHWH. OCHOBHBIE METOJIBI PEIICHHS 3a/1a4 1
Ha MOCTPOeHUe (METO MoI00us).

39 | Jlenmenue oTpe3ka B JJaHHOM OTHOIICHWH. OCHOBHBIE METO/BI PEIICHHS 3a]1a9 1
Ha MOCTPOeHUe (METOA MOI00uS).

40 | Hdemenue oTpe3ka B JaHHOM OTHOMmIeHUH. OCHOBHBIC METOBI PEIICHUS 3a1a4 1
Ha MOCTpOeHHUe (METOA MoI00us).

41 | Jlenenue oTpe3ka B TaHHOM OTHOIICHWU. OCHOBHBIE METO/BI PEIICHHS 3a71ad 1
Ha MOCTpOeHHUe (METOA MoI00us).

42 | CuHyc, KOCHHYC M TAaHTE€HC OCTPOTO yIJIa TPSMOYTOJIBHOTO TPEYTOJIbHUKA. 1

43 | CuHyc, KOCHHYC M TAaHT€HC OCTPOTO yIiIa MPSMOYTOJIHHOTO TPEYTOJIbHUKA. 1

44 | UHCTpYMEHTHI U1 U3MEPEHUI U TOCTPOCHUI; N3MEPEHHUE U BBIYUCIIEHUE 1

YIJI0B, JUIMH (PacCcTOsTHUI), IIIoIaiel, BIYUCIEHUE 3JIEMEHTOB
TPEYTOJIbHUKOB C HCII0JIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHHH.
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45 | UHCTpYMEHTHI U1 U3MEPEHUN U TIOCTPOEHU; U3MEPEHUE U BBIYMCICHUE 1
YTJI0B, JUIUH (PAacCTOSIHUI), TUTOIIAAeH, BHIYHCIECHUE SJIEMEHTOB
TPEYTOJILHUKOB C UCTIOIb30BAHUEM TPUTOHOMETPHUYECKUX COOTHOIICHUIA.
46 | IHCTpYMEHTHI U1 U3MEPEHUH U TOCTPOCHUI; N3MEPEHHE U BBIYHCICHHUE 1
YTJI0B, JUIUH (PAacCTOSIHUI), TUIOIIA/IeH, BBIYMCICHUE JIEMEHTOB
TPEYTOJILHUKOB C UCTIOJIH30BAHUEM TPUTOHOMETPHUYECKUX COOTHOIICHUIH.
47 | KoutpoabHasi padora Ne3 nmo teme «CooOTHOIIEHHSI MKy CTOPOHAMH M 1
yIJIAMH IPSIMOYT0JIBHOTO TPEYT0JIbHUKA.
OKpYy:KHOCTH 19
48 | Beigenenue cBOMCTB 00beKTOB. DOPMHUPOBAHUE MTPEACTABICHHH O 1
METAINpPeIMETHOM MOHATHH «(PUTypa: OKPY>KHOCTb U KPYT.
49 | BeigeneHue CBOMCTB 00beKTOB. DOpMHUpPOBAHUE MTPEACTABICHHH O 1
METAINpPEeIMETHOM MOHITHH «(PUTYpa: OKPY>)KHOCTD U KPYT.
50 | OkpyxHOCTB, KpyT. X 351eMEHTHI ¥ CBOMCTBA. XOP/bI M CEKYIINE, UX 1
CBOMCTBA.
51 | OkpyKHOCTb, KpyT. MIX 311eMEHTHI U CBOMCTBA. XOP/bl U CEKYIIUE, HX 1
CBOMCTBA.
52 | OKpy>KHOCTb, KpyT. VX 31IeMEHTHI U CBOMCTBA. XOP/bl U CEKYIIUE, UX
CBOMCTBA.
53 | KacarenbHble 1 UX CBOMCTBA. 1
54 | KacartenbHble 1 UX CBOMCTBA. 1
55 | KacarenbHble 1 X CBOMCTBA.
56 | llenTpanbHbIe ¥ BOUCAHHBIC YTIIBIL. 1
57 | llenTpanbpHble U BOIUCAHHbBIC YTIIBL.
58 | llenTpanbpHble U BIUCAHHbBIE YIIIBL. 1
59 | BoucanHble 1 ONMCAaHHBIE OKPYKHOCTH ISl TPEYTOJILHUKOB. 1
60 | BriucanHble U ONMKUCaHHBIE OKPYKHOCTH AJISL TPEYTOJIHHUKOB. 1
61 | Brimcannble U onMcaHHBIE OKPY)KHOCTH ISl TPEYTOJIHHHUKOB.
62 | Brimcannple u onmMcaHHBIE OKPY)KHOCTH ISl YE€THIPEX YTOJIHHHUKOB. 1
63 | BriucaHHble U onKMcaHHbIE OKPYKHOCTHU JJISl YETHIPEX YT OJIbHHUKOB. 1
64 | BHeBnucaHHbBIE OKPY)XHOCTH. PamukanbHas ock. 1
65 | BHeBmucaHHble OKpY)KHOCTHU. PakanbHas ock. 1
66 | KonTpoabHasi pa6ora Ned no teme «OKpPY:KHOCTBY. 1
IloBTOpenue. Pemenune 3agau. 4
67 | [loBropenue. Pemenue 3amaq mo reme «4eThIpexXyroIbHUKI 1
68 | IloBropenue. Pemenne 3anau mo teme «Ilmomamm 1
69 | [loBropenue. Pemenue 3a1a4 o reme «I1og00HbBIE TPEYTOTBHUKI) 1
70 | IloBropenue. Pemenne 3amau mo reme «OKPYKHOCTBY 1
Hroro: 70 yacon; K/p: 4
I'eomerpus. 9 kiaace
Ko- CPOKH
Ne Tema BO o thaxt
Yaco nyec
s | TAEy |
I'naBa 1. BekTOpbI 1 KOOPIMHATHI HA TUIOCKOCTH 17
1 | Tlonstue BexTOpa, AEUCTBUS HAJl BEKTOPAMHU, KOJUIMHEAPHBIE BEKTOPHI, 1
BEKTOPHBIN 0a3uc, pa3aokKeHne BEKTOpa Mo 0a3MCHBIM BEKTOPaM.
2 | [lonsaTtue BekTOpa, NEHCTBUS HAa/l BEKTOPAMHU, KOJUTMHEAPHbIE BEKTOPHI, 1
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BEKTOPHBIN 0a3uc, pa3ioKEeHUE BEKTOpa M0 0a3MCHBIM BEKTOPaM.

3 | IlonsTe BekTOpa, AeCTBUS HaJl BEKTOPaMH, KOJUIMHEAPHbIE BEKTOPHI, 1
BEKTOPHBIN 0a3uc, pa3ioKEeHUE BEKTOpa M0 0a3MCHBIM BEKTOPaM.
4 | EXMHCTBEHHOCTh Pa3JIOKEHUS BEKTOPOB 110 O6a3uCcy 1
5 | EAMHCTBEHHOCTH pa3iioKeHUsI BEKTOPOB 10 0a3ucy 1
6 | CxansipHOE IPOM3BEIECHUE U €r0 CBOICTBA, UCII0JIb30BAHUE BEKTOPOB B 1
buzuke.
7 | CxansipHO€ IPOM3BE/ICHUE U €r0 CBOICTBA, UCII0JIb30BAaHUE BEKTOPOB B 1
buzuke.
8 | CxansipHOE IPOM3BEICHUE U €T0 CBOICTBA, HCIIOJIb30BaHIE BEKTOPOB B 1
¢dusuke.
9 | OcHOBHBIE IOHATHS, KOOPAWHATHI BEKTOPA, PACCTOSHUE MEKIY TOUKAMH. 1
10 | OcHOBHBIE TOHATHUS, KOOPJHHATHI BEKTOPA, PACCTOSIHUE MEXY TOUKAMHU. 1
11 | OcHOBHBIEC OHATHS, KOOPAUHATH BEKTOPA, PACCTOSHUE MEXKITY TOUKAMHU. 1
12 | OcHOBHBIEC IOHATHS, KOOPAUHATH BEKTOPA, PACCTOSHUE MEXKITY TOUKAMHU. 1
13 | KoopauHatel cepennHbl OTpe3Kka. YpaBHEHUs Guryp. 1
14 | KoopauHaTsl cepeinHbI OTpe3Ka. Y paBHEHUS QUTYD. 1
15 | [IpumeHeHHE BEKTOPOB U KOOPIUHAT JJISl PEIICHUS] TEOMETPUIECKHX 3a/1a4. 1
16 | [IpumeHeHHE BEKTOPOB U KOOPIUHAT JJISl PEIICHUS TEOMETPUIECKHX 3a/1a4. 1
17 | KourpoabHas padora Nel mo teme: «BekTopsl 1 KOOpUHATHI Ha 1
TJIOCKOCTH
I'naBa 2. U3mepeHnusi 1 BbIYMCJICHUS 11
18 | TpuroHomeTpuveckre COOTHOIIEHHS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE. 1
19 | TpuroHomeTpuveckre COOTHOIIECHHS B MTPSIMOYTOJIBHOM TPEYTOJIbHUKE. 1
20 | TpuroHomMeTpUyYeCKHE COOTHOIICHUS B IPSMOYTOJIBHOM TPEYTOJIbHUKE. 1
21 | TpuroHomeTpuueckre GYHKIHMH TYIIOTO yIJIa. 1
22 | TpuroHoMmeTpuueckre GyHKIHMH TYIIOTO yIJIa. 1
23 | Teopema KOCHHYCOB. 1
24 | Teopema KOCHHYCOB. 1
25 | Teopema CHHYCOB. 1
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26 | Teopema cHHYCOB. 1
27 | Pemenue TpeyronbHUKOB. Berunciaenue yrios. 1
28 | KonrpoJubHas padora Ne2 no teme: «/3MepeHuUs: U BHIYUCICHUS 1
I'naBa 3. OkpyskHOCTB, Kpyr. U3MepeHusi 1 BbIYUCICHUS. 12
29 | BiucaHHble U ONIMCAHHBIE OKPYKHOCTH ISl TPEYTOJIHHUKOB. 1
30 | BoucanHble 1 ONMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB. 1
31 | BrnucaHHbIe U ONMCAaHHBIE OKPYXHOCTH JUIS YE€THIPEXYTOJIbHUKOB. 1
32 | BrnucanHble U ONMCAaHHBIE OKPYXHOCTH JUIS YE€THIPEXYTOJIbHUKOB. 1
33, | ®opMyIIbl JJIMHBI OKPY>KHOCTH M TUIOMIAN KPyTa. 2
34
35, | ®opMyIIbl AJTMHBI OKPY>KHOCTH | TUIOIIAHN KPyTa. 2
36
37 | ®opMyJIbl ATMHBI OKPYKHOCTH U TUIOIIAAN KPYyTa. 1
38 | [Tnomank KPyroBoro ceKTopa, KpyroBoro cerMeHTa. 1
39 | [Lomaas KpyroBoro CeKTopa, KpyroBoro CErMeHTa. 1
40 | KontpoabHas padora Ne3 nmo teme: «OKpyKHOCTb, Kpyr. M3mepenus u 1
BBIUUCIICHUSI»
I'naBa 4. /IBukenust 8
41 | OceBas u LIEHTpaJIbHAS CUMMETPUU 1
42 | OceBas ¥ LIEHTpaJIbHAS CHMMETPUHN 1
43 | IloBOpOT M MapauIeTbHBIN MIEPEHOC 1
44 | TloBOpOT M MapauIeTbHBIN MIEPEHOC 1
45 | KomMOnHauy ABMKEHUH Ha IIOCKOCTH U UX CBOMCTBA 1
46 | KomOuHanuu JBMKEHUH Ha IMJIOCKOCTH U UX CBOWCTBA 1
47 | KomOnHaMy ABMKEHUH HA IUIOCKOCTH U UX CBOICTBA 1
48 | KonrpoJubHas padora Ned4 no teme: «/IBHKEHUS» 1
I'naBa 5. I'eomerpuyeckue purypol B npocTpaicTse (00beMHbIE Tesa) 10
49 | MHOTOTpaHHUK U €T0 DIIEMEHTHI 1
50 | MHOrOrpaHHHK U €r0 3JIEMEHTHI 1
51 | Ha3aHus MHOTOIpPaHHHMKOB C pa3HBIM MOJIOXKEHUEM U KOJIUYECTBOM I'paHeil. 1
52 | TlepBuuHBIC TIPEACTABICHUS O TUPAMUJIC, TapaJuIeTIeuIe/ie, Tpu3Me, chepe, 1
mape, HUIMHIPE, KOHYCe, UX AJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.
53 | IlepBuuHbIe IPEACTABICHHS O MUPAMU/IE, MapajuIesieuIee, mpusme, chepe, 1

miape, HWIMHApPE, KOHYCe, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.
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54 | TlepBuuHbIe peACTaBICHUS O TUPAMUJIE, MapajuiesenuIese, npusme, chepe, 1
miape, MWINHAPE, KOHYCE, UX JIeMEHTaxX M MPOCTEHUIINX CBOWCTBAX.

55 | I'maBa 6. BeimunnbI 1

56 | IIpencraBnenue 06 0ObeMe M €T0 CBOMCTBAX 1

57 | U3mepenue oobeMa. EauHuUIBI H3MEpeHUsT 00EMOB. 1

58 | M3mepenue oobema. Equnauniibl namMepenust 00beMoB. 1
I'naBa 7. [lonobue kak npeodpazoBanme 12

59 | Pemenue 3a1a4 no teme «BekTopel. MeTo1 KOOpIUHAT 1

60 | Pemenue 3amau nmo reme «COOTHOIIEHNE MEKAY CTOPOHAMH H YTJIaMH 1
TPEYTOJIHbHUKA

61 | Pemenue 3a1a4 no reme «COOTHOLICHNE MEKAY CTOPOHAMH U YTIIIaMH 1
TPEYTOJILHUKAY

62 | Pemenue 3ama4 no teme «J{JMHA OKPY)KHOCTH, IIJIOMIA/Tb KPYTa» 1

63 | Pemenue 3amau no teme «/lJIMHa OKPYKHOCTH, IJIOMIAAb KPYTay 1

64 | Hmozosas konmpoavHas paboma 1

65 | IloBTOpenue 1

66 | Pemenue 3ama4 mo reme «BekTopsl. MeTo1 KOOpIUHATY 1

67 | Pemenue 3amau nmo reme «COOTHOIIEHHE MEKAY CTOPOHAMHU H YIJIAMH 1
TPEYTOJIbHUKA

68 | Pemenue 3ama4 no reme «COOTHOLICHHE MEXKIY CTOPOHAMH U YTIIaMH 1
TPEYroJIbHUKA

69 | Pemenue 3ama4 no teme «J{7MHA OKPY)KHOCTH, IIJIOMIA/Ib KPYTa» 1

70 | Pemenue 3ama4 no teme «/lJIMHa OKPYXHOCTH, IUIOMIAAb KPyTray 1

Hroro: 70 wacos; K/p: 5
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Kputepun ouneHuBaHusi padoT y4ammxcst

(pa3paboTaHbl U YTBEPK/IEHBI Ha 3aC€AaHUU HIKOJIBHOTO METOANYECKOr0 00BhEIUHEHUS
yuurteneid MareMatuku CpeaHeit mkoJbl Ne 22)

Hoctkenne pe3yabTaToB OOY4YEHHUs Y4YallMXCsS [0 MaTEeMaTHUKE OLIEHUBAIOTCS 110
pe3ysibTaTaM YCTHOTO OIPOca, TEKYIIMX U UTOTOBBIX MHUCbMEHHBIX PadoT, TECTOB.

IIuceMeHHas poBepKa 3HAHUM, YMEHHH U HABBIKOB.

B ocHOBe pgaHHOrO OLICHMBAHUS JeXKaT CJICAYIOIIUC IIOKAa3aTCiiv: MNpPaBUIIBHOCTb
BBIIIOJIHEHHS 1 00bEM BBITTOJIHEHHOIO 3aJaHusd.

KJIaCCI/I(l)I/IKaHI/Iﬂ OHII/I6OK 1 HEJOYECTOB, BJIMAIOIINX HAa CHUXKCHUC OLICHKU.
Onmoku:

— HE3HAaHHE WJIM HENPaBUIbHOE IPUMEHEHHUE CBOWCTB, MPABUWII, AITOPUTMOB, CYIIECTBYIOLIUX
3aBUCHMOCTEH, JIEKAIMX B OCHOBE BBIITOJIHEHUS 33JaHUs WU UCIIOJIB3YEMBIX B XOJI€ €r0
BBIIIOJIHCHHS;

— HEIpaBWIbHbIN BbIOOp JAEHCTBUH, Ollepalyii;

— HEBEpHBIE BBIUNCIICHUS B ClIydae, KOrAa Lejb 3aJaHKsl - IPOBEPKA BBIYNCIUTEIbHBIX YMEHUN
Y HaBBIKOB;

— MPOIYCK YaCTH MAaTE€MaTUYECKUX BBIKIAJ0K, IEHCTBUM, ONIEpaALiui, CYILICCTBEHHO BIUAIOIINAX
Ha IOJIyYEHHE MPABUIBHOTO OTBETA;

— HECOOTBETCTBHE MOSACHUTEIBHOIO TEKCTA, OTBETA 33/1aHUsI, HAUMEHOBAHUS BEJIMYHUH
BBIIIOJIHEHHBIM JE€HCTBUSAM U IOJyYEHHBIM PE3YyJIbTaTaM;

— HECOOTBETCTBHE BBIITOJHEHHBIX U3MEPEHUN Y T€OMETPUUECKUX ITOCTPOCHHUN 3aJaHHBIM
rapameTpam.

Henouersnr:

— HCENPaBUIIbHOC CIIMCBIBAHUEC JaHHBIX (‘{I/ICGJ'I, 3HaKOB, 0603Ha‘-IeHPII>i, BeJ'II/ILII/IH);

— OIIMOKH B 3aIMCSAX MAaTEMaTHYECKHUX TCPMHUHOB, CHUMBOJIOB IIpHU O(I)OpMJ'IeHI/II/I
MATEMATHYCCKUX BBIKJIIAO0K;

— OTCYTCTBHEC OTBETA K 3aaHUIO WA OIIMOKH B 3aIIMCH OTBETA.

CHIKCHHE OTMETKH 3a 061_1_[66 BIICYATIICHUEC OT pa60TBI JOIMYCKACTCA B ClIydasX, YKa3aHHBIX

BBIIIIC.

IIpn omenke padoT, BK/JINOYAKIIMX B ce0f NMPOBEPKY BbIYHCIHMTEIbHBIX HABBIKOB,
CTABATCH CJIeAYyI0IHe OLeHKH!

Orenka "5" craBuTCs, eciii paboTa BeITIONHEHa 0e301iO09HO U 1 Heo4eT;
Onenka "4" craBuTCS, €clii B paboTe qomymieHsl 1-2 omubka u 1-2 Hegouera;
Onenka "3" craBuTcs, ecinu B pabote gonymieHsl 3-4 omuOku u 1-2 Henouera;
Onenka "2" cTaBUTCS, €Clid B paboTe J0oMyIeHo S U 6oiee ommooK;

IIpu oueHke padoT, COCTOAMX TOJbKO U3 3a1a4:

OHGHKa "5" cTaBUTCH, eCan 3aJa4u pCUICHbI 0e3 oIInoOoK;
b 2
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Onenka "4" craBUTCS, €CIIA JOMYIIEHBI 1-2 OMMOKH;

Ouenka "3" craBUTCS, eciid qonyuieHsl 1-2 ommbku u 3-4 Hegouera;
Orenka "2" ctaBUTCS, €CITU AOMYIIEHBI 3 1 OoJiee OMMO0K;

IIpu oueHKe KOMOMHMPOBAHHBIX PadoT:

Orenka "5" craBuTCs, eciii paboTa BEITIOTHEHA 0€301IHO09HO;

Omnenka "4" craButcs, eciu B pabore pomymieHsl 1-2 omubku u 1-2 Hemodera, IpU 3TOM
OIINOKHY HE JOJDKHO OBITEH B 3a/1a4e;

Onenka "3" craBuTCS, €clid B paboTte qonymieHsl 3-4 ommoku u 3-4 Hegouera,;

Onenka "2" craBUTCS, €CJIM B pabOTe JOMYIIEHBI 5 OMMO0K;

IIpn omenke padoT, BKJIWYANIAX B cedsl pelleHHE BbIPAKEHUI HA TMOPAIOK
JelCTBHI:

CYNTAETCH OMMOKON HENPaBUJILHO BbLIOPAHHBIN MOPSIAOK JeiicTBUI, HeNMPaBUJIbLHO
BbINOJTHEHHOE apuMeTHYECKOe JIeiicTBHE,

Onenka "5" craBUTCS, €cJii padoTa BBIITOTHEHA 0€30IHO0YHO;
Orenka "4" craBuTCs, eciiu B paboTe AomyiieHs! 1-2 omuoka;
Onenka "3" craBuTCS, €ciiu B paboTe AOMYILEHBI 3 OUINOKY;
Onenka "2" craBuTcs, eciiu B padote fomnyiieHo 4 u 6osee ommooK;
IIpu onenke padoT, BKIKYAIONIUX B ce0sl pellieHue YPABHEHMIA:

CUNTAETCS OMMUOKOI HEeBEPHBIH X0/ pellleHUs, HeMPABUJIbLHO BBINOJHEHHOE JIelicTBHE,
a TaK’Ke, eCJIM He BbINOJIHEHA POBEPKa;

Orenka "5" craBuTCS, eciii paboTa BHITIOTHEHA 0€301IHMO0YHO;

Onenka "4" ctaBuTcs, eciiu B pabote AomymieHsl 1-2 ommoka;

Onenka "3" craBuTcs, eciiu B paboTe JOMYLIeHbI 3 OUIHMOKH;

Ouenka "2" craBUTCS, €clid B paboTe qomymieHo 4 1 6oJiee omudoK;
IIpu oueHke 3agaHuil, CBI3aHHBIX ¢ TeOMETPUYECKHM MATEPUATIOM:

CUNTAETCs OIMOKON, €ClIi YYEeHHK HEBEpHO MOCTPOWJ FeOMETPUYECKYI0 (QUrypy, €clid He
coOurolall pa3Mepsl, HEBEPHO IMEpEeBEN OJHU €AMHUIBI U3MEPEHUs B JPYTrHe, €ClIM HE yMeeT
MCIIOJIb30BaTh YEPTEXKHBI MHCTPYMEHT JIi W3MEpPEHHUS WIM IOCTPOCHUS TIE€OMETPHUECKHUX

¢uryp;

Onenka "5" craBuTCS, eciii paboTa BBITTOJIHEHA 0€301IH00YHO;

Ouenka "4" craBuTCS, €cJiv B paboTe monymieHs! 1-2 omuoka,

Onenka "3" cTaBUTCS, €CJii B paboTe TOMYIIEHBI 3 OIIMOKH;

Onenka "2" craBUTCS, €Clid B paboTe qomymieHo 4 1 6oJiee omuooK;

[Tpumeuanue: 3a rpaMMaTHYECKUE OLTUOKH, TOMYIIICHHBIE B paboTe, OIlEHKa M0 MaTeMaTHKe
HE CHM)KACTCHL.

O].[eHKa YCTHBIX OTBETOB

B OCHOBY OLCHHBAHUA YCTHOI'O OTBCTA YYaAIIHUXCSA ITOJIOKCHBI CICAYIOHIME IMOKA3aTCIIN:
IMPaBUJIBHOCTD, O6OCHOBaHHOCTB, CaMOCTOATCIIbHOCTSD, ITOJIHOTA.

Onmoku.
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— HENPAaBWIbHBIA OTBET HA IIOCTABJIICHHBIN BOIIPOC;
— HEyMEHHE OTBETUTh Ha IIOCTABJICHHBIM BOMPOC WM BBHINOJIHUTH 3aJaHHe 0€3 MOMOIIH
YUUTEIIS;
— TpU OPaBUIHHOM BBITIOJHEHUH 33/1aHUSI HEYMEHHUE J1aTh COOTBETCTBYIOIINE OOBSICHEHUS.
Henouerst:

— HETOYHBIM WM HEMOIHBIM OTBET Ha ITOCTABJICHHBINA BONPOC;

— IpU TPABWIBHOM OTBETE HEYMEHHE CaMOCTOSTENbHO M TOJHO OOOCHOBaTh U
IPOMLIIOCTPUPOBATH €T0;

— HEyMEHHE TOYHO C(OPMYJIMPOBATH OTBET PEIICHHOH 3a1a4H;

— MEIJICHHBIM TEMII BBINOJIHEHUS 3aJjaHusl, HE SBJISIIOIIMICS MHIUBUAYAIbHOU OCOOCHHOCTBIO
HIKOJIbHUKA,

— HeNpaBWJIbHOE ITPOU3HOLIEHUE MaTeMaTUYECKUX TEPMUHOB.

Onenka "5" cTaBUTCS yUEHUKY, €CIIH OH:

— TIIpU OTBETE OOHAPYKUBACT OCO3HAHHOE YCBOCHHE U3YYCHHOTO YU4eOHOr0 Marepuaia U yMeeT
HM CaMOCTOSITEILHO I10JIb30BaThCS;

— TPOU3BOJUT BBIYUCIICHHS MPABHIIBHO U JJOCTATOYHO OBICTPO;

— yMEeT CaMOCTOSITEIbHO PEHINTh 3a/1adyy (COCTaBUTH ILIaH, PEIIUTh, OOBSICHUTh X0 PeIleHuUs
¥ TOYHO C(hOPMYIIMPOBATH OTBET HA BOMPOC 33Ja4H);

— TPaBWIBHO BBIIOIHIET MPAKTUYCCKUEC 3a1aHHUS.

Onenka "4'"cTaBUTCS YYEHHMKY, €CIM €r0 OTBET B OCHOBHOM COOTBETCTBYET TPeOOBaHUSIM,

YCTaHOBJICHHBIM JJIs1 OLIEHKH "5", HO:

— YYEHHK JIOMYCKAeT OTJENIbHbIE HETOYHOCTH B (POPMYITUPOBKAX;
— HE BCErJa UCIOJIb3YET PAllMOHAIBHBIC IIPUEMbI BEIYMCIICHHMN.
IIpu 5TOM y4EHHMK JIETKO UCIPABIIAECT 3TU HEJOUYETHI CaM IIPU YKAa3aHUU HA HUX YUUTEIIEM.

Ornenka "3" craBUTCSA YYEHHKY, €CITU OH MOKAa3bIBAE€T OCO3HAHHOE YCBOEHHE 0o0Jiee MOJTOBUHBI
M3YYEHHBIX BOIIPOCOB, JOMYCKAET OIIMOKHU B BBIYMCICHUSX U PEIICHUH 33]1a4, HO UCTIPABISET UX
C TIOMOIIBIO YYUTENS.

Onenka "2" cTaBUTCS YYEHUKY, €CIM OH OOHapy)XHWBaeT HE3HaHHE OosblIed dYacTu
IIPOrPaMMHOI0 MaTepuaja, HE CIpaBJIIETCS C PELIEHUWEM 3aJad W BBIYMCICHUSAMHU JaXe C
MOMOUIBIO YUUTEIS.
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