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MHNOACHUTEJBHASA 3AIINCKA
PaGouas mporpamma mo MaTemMaTuke B 5 — 9 Kiaccax cocTaBlIeHa Ha OCHOBE:

-(eepalibHOr0 TOCYIApPCTBEHHOI'O CTaHAapTa OCHOBHOrO 00IIero o0pa3oBaHUs,
YTBEP)KICHHOH nprkazoM MuHHcTepcTBa 00pa3zoBanus U Hayku P® ot 17.12.2010 Nel1897

- OCHOBHOU obOpasoBarenbHOl porpammoit OO0 MBOVY «CrapouBanosckas COIy;,

- JaHHas [MporpaMMa OPUEHTUPOBAHA Ha UcCIoJb30BaHue Y MK:

mocobue I yuutenedl  oOmieoOpaszoBarenbHOM — opraHuzamuu  /  CocTaBUTENb
T.A.Bypmucrtposa- 3 u3a. — M.: [Ipoceemienne, 2014. -80 c¢. — ISBN 978-5-09-033082-4

H.A.Bunenkuna, B.M.JKoxoBa, A.C.YecnokoBa, C.W.IlBapubypma «Marematuka 5
kiaace» (M.: MHemMo31Ha),

H.A.Bunenkuna, B.M.JKoxoBa, A.C.Yecnokopa, C.W.IlBapubOypma «Marematuka 6
kiaace» (M.: MHemMo31Ha),

[Iporpammbr  001Ie00pa3oBaTeNbHBIX  YUpeKIeHUH. Anredpa 7 - 9 xnaccel/
Bypmucrtposa T.A. - M., IIpocsewenue, 2014.

10.H.MaxkapspiueBa, H.I'Munmox, K.M.HemkoBa u nap. «Anredpa 7 xmace» (M.:
[poceemenue), F0.H.MaxkapsraeBa, H.I'. Munarok, K.M.Hemkosa u ap. «Anredpa 8 xiace» (M.:
[Tpoceemenwne), FO0.H.Makapsruesa, H.I'.Munatok, K.M.Hemkosa u ap. «Anreopa 9 kimace» (M.:
[pocseiienwue),

porpaMMebl 0011e00pa3zoBaTeNbHbIX yupexaeHuil. ['eomerpust 7-9 kiaccel. CoCTaBUTEND:
Bbypmucrtposa T.A., M.: Ilpocsemienue, 2014 r

I'eometpus. 7-9 xnaccel: yueOHUK s obOmeoOpa3oBarensHbix opranuzanuit / [JI. C.
AranacsH, B. ®@. byry3os, C. b. Kagomues u ap.] — M.: [Ipocseiienue.

Cpox peanM3aiiiy mporpamMmmsl S JieT.

B cooTBeTcTBUM ¢ 00pa3oBaTeIbHON MPOrpaMMOi MIKOJIbl HA U3YYEHHE MAaTEeMAaTUKH B 5
— 9 kmaccax orBogutcs 850 wacoB (u3 pacyera 5 kimacc — 170 gacos, 6 kmacc - 170 gacos, 7
kiacc — 170 gacos, 8 kimacc - 170 gacos, 9 kimacc — 170 gacos).

1. Tlnanupyemble pe3yabTaThl H3yUeHUsI y4eOHOro npeamera «MaremMaTuka»

I/I3y‘~ICHI/I€ MAaTE€MAaTUuKW HaAIPaBJICHO HAa AOCTHMIKCHUC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX,
METamnpeMETHBIX (PErysITUBHBIX, TMO3HABATEIHbHBIX W KOMMYHHMKATHUBHBIX) U MPEIMETHBIX
pE3yIBTATOB.

JIMYHOCTHBIE:

- (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUYEHHUIO, TOTOBHOCTH U CIHOCOOHOCTH
00yJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYUYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JajbHEHIIed WHINBUAYAIbHON TPAeKTOPUU
oOpa3oBaHus Ha 0a3e OPHCHTUPOBKHU B MHUpe mpodeccrii M nmpodecCHOHATBHBIX MPEATIOYTCHHIM,
C YYeTOM YCTOMUYMBBHIX IO3HABATEIbHBIX HHTEPECOB, a TaKXKe Ha OCHOBE (OPMHUPOBAHUS
YBAXUTCIBHOIO OTHOIICHUSA K TPYAY, Pa3BUTHUA ONIbITA Yy4aCTUA B COUUAJIBHO 3HAYNMOM TPYAC,

- (GOpMHUPOBaHHE IIEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOW TMPAKTUKH, YYUTHIBAIOUIETO COLUAIbHOE,
KYJIBTYPHOE, SI3bIKOBOE€ MHOT000pa3re COBPEMEHHOTO MHUPA;

- (GopMHUpOBaHUE OCO3HAHHOTO, YBAXHTEIHLHOTO M JIOOPOXKEIATSIIBHOTO OTHOIICHUS K
JIPYrOMYy HYeJOBEeKy, €ro MHEHHIO, MHPOBO33PCHHIO, KYJIbType,  TIPKIAHCKON TO3WIINH;
TOTOBHOCTH W CIOCOOHOCTH BECTH MAHANOT C JPYTUMHU JIOABMH M JOCTUTaTh B HEM
B3aMMOIIOHUMAaHU,

- OCBOEHHE COI[MAIbHBIX HOPM, ITPaBUJI MOBEACHUS, pojieil 1 GOpM COLMATIBHOM KU3HU B
rpynmnax u coo0IIecTBax, BKIOYasi B3POCIbIC U COIMATBLHBIE COOOIIECTBA; YYaCTHE B IIKOJILHOM
CaMOYIIPABIICHUU W OOIIESCTBEHHOW JXHU3HH B TIPEJeNIaXx BO3PACTHBIX KOMIIETCHIIMH C y4ETOM
PCruOoHaJIbHBIX, COMUAJIBHBIX 1 39KOHOMHNYCCKUX OCO6€HHOCTCI\;I;

= Pa3BHUTHC MOPAJIBHOI'0 CO3HAHHA U KOMIICTCHTHOCTU B PCHICHUN MOPAJIbHBIX HpO6JIeM
Ha OCHOBE JIMYHOCTHOI'O BBIOOpa, (POPMUPOBAHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O



MOBEJICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHBIM ITOCTYIIKAM;

- ¢opMHUpOBaHNE KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIICHUH M COTPYJAHHYECTBE CO
CBEpCTHUKAMH, JETbMH CTapIIero W MIAJIIEro BO3pacTa, B3pOCIbBIMH B TIpoliecce
00pa30BaTeNbHOM, O0IIECTBEHHO TOJIE3HOM, YIeOHO-HCCIIET0BATENBCKOM, TBOPUYECKON U IPYTHX
BHJIOB JI€SITEILHOCTH,

- (popMupoBaHUE IIEHHOCTH 3J0POBOTO U O€301aCHOTO 00pa3a KU3HH;

- (bopmupoBaHHE OCHOB PKOJOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBINUICHHS, PAa3BUTHE OIbITA OPUCHTUPOBAHHON pPEQIICKCHBHO-
OIICHOYHOM M MPAKTUYECKOM IESITEIbHOCTH B )KU3HEHHBIX CUTYAIUX;

-yMEHHUE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIH B YCTHON M NMUCBMEHHOW pEyH,
MMOHUMATh CMBICJI ITOCTABJICHHON 3aJ]a4M, BHICTpAaUBaTh apryMEHTAIINIO, IIPUBOJIUTH NIPUMEPHI U
KOHTp TIPUMEPHI;

-TIEpBOHAYAJILHOE TPEJICTABIICHHE O MAaTEeMAaTHYECKOW Hayke Kak cdepe 4YelmoBEeueCKOu
JESITEIIbHOCTH, 00 dTamax e€ pa3BUTHS 3HAUMMOCTH ISl PA3BUTHUS [TUBUIH3AINH;

-KPUTUYHOCTh  MBIIUICHUS, YMEHHE pPAclO3HaBaTh JIOTMUYECKH  HEKOPPEKTHHIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

-KpEaTUBHOCTh MBIIIJICHUS, WHUIIUATUBBI, HAXOJIYUBOCTH, AKTUBHOCTh NPH PEIICHHUH
apudMeTUIECKHX 3a/1a4;

-yMEHUE KOHTPOJIHpPOBaTh TMpoIlecC U  pe3ylpbTaT Y4yeOHOM  MaTeMaTH4ecKOn
JIEATEIbHOCTH;

-opMuUpOBaHUE CIIOCOOHOCTH K SMOIMOHAJIBLHOMY BOCHPHUSTHIO MaTEeMAaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUI;

- HE3aBUCHMOCTb U KPUTHYHOCTH MBIIIIJICHUS;

-BOJISL 1 HACTOMYHUBOCTh B JJOCTHXKECHHUH LICIIH.

MeTtanpeaMeTHbIE:

-YyMEHHUE CaMOCTOSTEIIFHO IUTAHUPOBATh AJbTEPHATUBHBIE TYTH JOCTIIKEHUS IEJICH,
OCO3HAaHHO BBIOMpATH Hanbonee d3(pPeKTUBHBIE CIIOCOOBI PElIeHNs YUYEeOHBIX U MO3HABATEIbHBIX
3a7a4;

YMEHHE OCYILECTBISATh KOHTPOJb MO pe3yNbTaTy M MO CHocoO0y AEHCTBUS Ha YpOBHE
MPOM3BOJIHFHOTO BHUMAHUS U BHOCHTH HEOOXOIUMBIE KOPPEKTHBEI;

-yMEHHUE aJIeKBaTHO OIICHUBATh MPABMJIBHOCTH WJIM OIIMOOYHOCTh BBIOJHEHHUS Y4eOHOM
3a1a4u, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

-OCO3HAHHOE BIIAJICHHE JIOTUYECKUMHU JIEHCTBUSAMH OINpeAeNeHUs] MOHATHI, 0000IeHu s,
YCTAHOBJICHHS aHAJIOTHH, KIacCH(PUKAIIMM Ha OCHOBE CaMOCTOSITEIIBHOTO BBIOOpAa OCHOBAHUN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

-yMEHUE yCTaHABIWBATh MPHYUHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE
paccyXIeHue, yMo3akitoueHue (MHAYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;

-yMEHHUE CO3/1aBaTh, IPUMEHSTH U TPEOOPa30BhIBATH 3HAKOBO- CHMBOJUYECKHE CPE/ICTBA,
MOJIETIM M CXEMBI JJIs PEelIeHUs] y4eOHBIX U MTO3HABATENbHBIX 33124,

-yMEHUE OPTaHH30BBIBATH YYEOHOE COTPYIHHYECCTBO M COBMECTHYIO JESATCIBHOCTH C
YUUTEIEeM W CBEPCTHUKAMU: OTMPEIENATh LI, pacupeeieHne GQyHKIUNH U poiei y4acTHUKOB, -
-B3aMMOJICHCTBHE M OOIME CrOCcCOoObl pabOThI, yMEeHHE paboTaTh B TPYMIE: HAXOIUTH OOIIee
peleHre u paspematsh KOHGIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIUN M yuéTa MHTEPECOB; -
CITyIIaTh nmapTaépa; GopMyIupoOBaTh, apTyMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;

-cOpMHUPOBAHHOCTh yueOHOW M OOIIENOIB30BATENBCKOW KOMIETEHTHOCTH B 00JacTH
UCIIOJTb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

-IiepBOHAYaIbHBIE TIPEACTaBICHUs 00 HAESIX M O METOAaX MaTeMaTHKUd Kak o0
VHHBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJICITMPOBAHMS SIBJICHUN U TIPOIIECCOB;

-yMEHHUE BUJETh MATEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CHUTYaIluu B IPYTHX
JTUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;

-YyMEHUE HAXOJUTh B Pa3IUYHBIX HCTOYHUKAX HHPOPMAINIO, HEOOXOAUMYIO st
pelIeHUsT MaTeMaTHYECKUX MpoOJIeM, W TPEACTaBIATh €€ B TMOHATHOW (opme; mpuHUMATH



pEIICHUE B YCIOBUAX HEMOJHON U M30BITOYHOM, TOYHOM U BEPOSTHOCTHON HH(POPMAIIHH;

~YMCHUC NNTOHUMATh U UCIIOJIB30BaTh MATCMATHYCCKUC CPCACTBA HATTIAAHOCTU (pI/ICYHKI/I,
YEepTEekKH, CXEMBI U JIp.) Ul WUTIOCTPAIIMH, UHTEPIPETAINH, apTyMEHTALIUH;

-YMCHUC BbIABUI'ATb THUIIOTC3bl 1pHU PCUICHUU y‘IGGHbIX 3aa4 MW [OHHUMATh
HEO0OXOIUMOCTh UX MTPOBEPKU;

-YMCHUC IMPUMCHATb HHAYKTUBHBIC W JCAYKTHUBHBLIC CHOCO6BI paccyxcz[eHHﬁ, BUIACTH
pa3IMyYHble CTPATEeruy PElIeHUs 3a/1a4;

-IOHUMAHUC CYIIHOCTU QJITOPUTMUUYCCKUX HpCIIHHC&HI/IfI H YMCHHC ,Z[GI\/JICTBOBaTB B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJTOPUTMOM;

-YMCHUC CaMOCTOATCIBHO CTaBUTh MLCJIH, BBI6I/IpaTb U CO3JaBaTb aJropuTMbl JId
pelieHus yueOHbIX MaTeMaTHYEeCKUX MPoodIieM;

-YMCHUC IIJIAHUPOBATH M OCYHICCTBJIATH ACATCIBbHOCTH, HAIIPABJICHHYIHO Ha PCHICHUC
3aJ1a4 UCCIIeI0BATENIbCKOIO XapaKTepa.

IIpenmeTHble pe3yJibTaThl H3yYeHHs YueOHOro npeamera ""MartemaTtuka '' B 5 — 9 kiaccax
MarteMaTHKa

BeinyckHuk Hay4uTcs B 5-6 kiiaccax (1J151 MCII0JIb30BAHUSA B IOBCEIHEBHOM KU3HH U
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO NMPOA0JIKeHsl 00pa30BaHUsA HA 0a30BOM YPOBHe):

e OmepupoBaTh Ha 0a30BOM ypPOBHE! MOHATHAMH: MHOXKECTBO, JIEMEHT MHOKECTBA,
MMOJIMHOKECTBO, MPUHAJIC)KHOCTh;

® 3aJ]aBaTh MHOXKECTBA MEPEYUCICHUEM UX JIEMEHTOB;

® HaxOJUTh NepecedeHue, 00beAMHEHUE, TOIMHOKECTBO B IPOCTEUIIINX CUTYAILIUSIX.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeIMETOB:

® pacro3HaBaTh JOTUYECKH HEKOPPEKTHBIC BbICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypaJbHOE YHUCIIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHAs JIPOOBk, IECATUUHAS IPOOh, CMEIIaHHOE YHCII0, PAIIMOHATBHOE YHCIIO;

® LCIIOJb30BaTh CBOIMCTBA UMCEN U MPAaBUIA ACHCTBUIN C PallMOHATILHBIMU YKCIAMU MPU
BBITIOJTHCHHUH BBIYUCIICHUI;

® WCIIOJK30BaTh NMPU3HAKHU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BHITTOJHEHUH BBIUKUCICHUN U
PELICHNH HECIOXKHBIX 3a/1ay;

® BBIIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YMCENl B COOTBETCTBUHU C MTPaBUIIAMU;

® CpaBHUBATh PAlMOHAJBHBIC YKCIIA.
B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

® OIICHUBATH PE3YIbTaThl BHIYUCICHUI MPU PEIIEHUH MPAKTUYECKUX 33714,

® BBIOJHATh CPABHEHUE YHCEI B PEAIBHBIX CUTYaLIMSIX;

® COCTaBJIATh UYMCJIOBBIE BBIPAKEHUS NPHU PEIICHUM MPAKTUYECKUX 3alad U 3aJ]ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.
CraTucTuKa ¥ TeOpus BePpOSATHOCTEH

o [IpencraBisiTh JaHHBIC B BUJIE TAOJIHII, TUArpamm,

e ynuTaTh HHPOPMAIIUIO, IPEJCTABICHHYIO B BUAE TAOJIUIIbI, THATPAMMBI.
TexcTOBBIE 321a4N

e Pemath HECIOXHBIE CIOKETHBIE 33/1aud Pa3HBIX TUIOB Ha Bce apudmernyeckue
JIEHCTBHS,

® CTPOUTH MOJENb YCJIOBHS 3aJaud (B BUAE TaOJIUIIbI, CXEMbl, PUCYHKa), B KOTOPOM
JTaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C LEIbIO TIOMCKA PEIICHUS 33]1a4H;

® OCYIIECTBISATH CIIOCOO TOWCKA PEIISHUsS 3a/1adl, B KOTOPOM PACCYKIIEHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO MJIH OT TPEOOBAHMS K YCIOBHUIO;

! 351ech u manee — paco3HaBaTh KOHKPETHbIE IPUMEPbI OOLIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JIEACTBUS B COOTBETCTBUU C OTIPE/ICTICHUEM U MPOCTEUIIIMMU CBOMCTBAMHU MOHATUM, KOHKPETHU3UPOBAThH ITPUMEPaAMH
00IIIHe MOHSTHS.



® COCTaBJATH IUIaH PELICHUs 3a/1a4u;

® BBIJICISITH OTAIbl PEIICHUS 3aa4H,

® HHTEPIPETHUPOBATH BHIYUCIUTEIIBHBIC PE3YJIBTATHI B 3a1a4€, UCCIIEA0BATh MOJYYCHHOE
pelIeHue 3aa4H;

® 3HATh Pa3INYME CKOPOCTEH 0OBEKTa B CTOSYCH BOJE, MPOTUB TCUCHUS U MO TCYCHUIO
peku;

e pemiath 3a7a4d Ha HaXOXKJICHUE YaCTH YHCJIa U YKCIIA TT0 €T0 YacTH,

® pemiath 3a7a4M Pa3HbIX THIOB (Ha pa0doTy, HAa TIOKYIIKH, HA IBHYKCHHUE), CBS3BIBAIOIINX
TPU BEJIUYHMHBI, BEIACIATH 3TU BEIMYUHBI U OTHOILICHUS MEX1y HUMU;

® HaxOJUTh MPOIEHT OT YHUCJA, YUCIO IO MPOLEHTY OT HEero, HaXOJIUTh MPOLIEHTHOE
OTHOILIEHUE JIBYX YHCEJ, HAXOIUTh IMPOIEHTHOE CHM)XCHUE WJIM MPOLIEHTHOE TMOBBIIICHUE
BEJIMYUHEI,

® pemIaTh HECIOKHBIC JJOTUYECKHUE 3aa9d METOJOM PACCYKICHHM.
B noBcenHeBHOI KU3HM U IPH U3YYEHUU JAPYTUX NPeIMETOB:

® BBIJBUraTh TUIIOTE3bl O BO3MOXKHBIX MPEEIbHBIX 3HAYEHUSX HMCKOMBIX BEIMYHUH B
3aade (1enaTh MPUKUIIKY)
Harasanas reomerpust
I'eomerpuueckue purypsi

¢ OmnepupoBath Ha 0a30BOM ypOBHE NOHATUSIMH: PUTYpa, TOUKA, OTPE3OK, IpsIMast, Tyd,
JIOMaHasi, yroji, MHOTOYT'OJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, MIPSIMOYTOJIbHUK U KBaJpar,
OKPYXHOCTh M KpYT, MPSMOYTOJbHBIA Napasienenunen, kyo, map. M3o0paxars uzydaeMmble
(GUTryphI OT PYKH U C IOMOIIBIO TUHEHKH U IUPKYIISL.

B noBceHeBHOI KU3HM U NIPH U3Y4YEHUHU APYTUX NMPeIMETOB:

e pelaTh MPAKTUYECKUE 3a7aud C MPUMEHEHUEM MMPOCTEUIITNX CBOMCTB QUTYp.
HN3mepeHus u BbIYMCIEHUS

® BBINIOJIHATH W3MEPEHHE JUIMH, PACCTOSHUM, BEJIHYUH YIJOB, C TOMOIIBIO
MHCTPYMEHTOB JIJIsl U3BMEPEHUN JIIMH U YTJIOB;

® BBIYUCIITH IUIOUIAJAH MPSIMOYTOIbHUKOB.
B noBcenHeBHOI KU3HM U NIPH M3Yy4YEHHUH APYTUX NPeIMeETOB:

® BBIYMCIATH PACCTOSIHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTYyalUsX, IUIOIIAIN
PSIMOYTOJIBHUKOB;

® BBITIOJIHATH MPOCTEHIIINE MOCTPOCHUS M U3MEPEHHS Ha MECTHOCTHU, HEOOXOJUMBbIE B
peanbHON KU3HU.
HUcTopusi MaTeMaTUKHU

® ONUCHIBaTh OTJCJIBbHBIC BBIIAIOIIMECS PE3YJIbTaThl, TMOJYUYCHHBIE B XOJI€ Pa3BUTHUS
MaTeMaTHKH KaK HAyKH;

® 3HaTh MPUMEPHl MATEMATUUECKUX OTKPBITUNA U MX aBTOPOB, B CBSI3M C OT€UECTBEHHOMU
Y BCEMUPHOHN UCTOPHEH.
BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 5-6 Kiaccax (s odecneyeHust
BO3MOSKHOCTH YCIIELIHOTO MPOI0JIZKEHUS 00pa3oBaHus HA 0a30BOM M yIiIy0JIeHHOM
YPOBHSIX)
JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

o Onepuposamv’ NOHAMUAMIU. MHOICECME0, XAPAKMEPUCTIUKU MHOJICECIEA, dNeMEeHM
MHOJICECMBA, — nycmoe,  KOHeuHoe U  OeCKOHeuHoe  MHOJHCEeCmBO,  NOOMHOICECMEBO,
NPUHAONEHCHOCTD,

® onpeodensimvb  NPUHAONEHCHOCMb  DNIEMEHMA  MHOMCECMBY,  00beOUHeHUuo U
nepeceueHur) MHONCEeCm8, 3a0a8amb MHONCECMBO C NOMOWbIO NepeyucieHus 21eMeHmos,
CNI0BECHO20 ONUCAHUAL.

2 3IICCB " Jajaec — 3HaTb ONPEACICHUEC ITIOHATHA, YMCTh IMOACHATDH €0 CMBICTI, YMCTbh UCITOJIB30BaTh IIOHATUEC U €TI0
CBOIiCTBa pyu NpoOBCACHNUU paccymﬂeﬁuﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

®  pacno3Hasamsv J02U4eCcKU HeKOPPEeKMHble BblCKA3bI8AHUS,;

® CMpoumb YenouKu YMo3aKIo4eHUll Ha OCHO8E UCNONb308AHUSL NPABUTL TOSUKU.
Yucna

e Onepuposamv HOHAMUAMU: HAMYPATLHOE YUCILO, MHONCECMBO HAMYPALbHBIX YUCE],
yenoe Yucio, MHONCECMB0 Yeavlx yucel, 00bIKHOBEHHAs Opobb, decaAmudHas Opodb, cCMeuwaHHoe
YUCNIO, PAYUOHANbHOE  YUCIO, MHONCECMB0  DPAYUOHANbHBIX — YUCeN,  2e0MempUYecKasl
unmepnpemayus HamypaibHslX, YeavlX, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMY BLIYUCIEHUS, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE DAYUOHATLHBIX
8bIYUCTIEHULL, 0DOCHOBLIBAMb ANICOPUMMBL BLINOJHEHUS. QCUCBULL;

® ucnonvzosamv npuzHaku Oenumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npousseoeHus Yucesl Npu GbINOJIHEHUU 8bIYUCICHUN U peuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  GLINONHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO,

®  YNOpsA0OHUBAMb YUCLA, 3ANUCAHHbIE 8 8UOE OOIKHOBEHHBIX U OeCAMUYHBIX OPOOell;

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0a, .

®  Onepupogamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUIECcKas UHmMmepnpemayusi Mooyis
yucna.
B noBceHeBHOM KU3HHU M IPH U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMEeHAmMb NPASUNd NPUOTUINCEHHBIX BbIYUCIEHUL NPU peueHuu NpaKmuieckux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINOJHAMbL CPABHEHUE pe3VIbMAaAmos BblYUCICHUL NPU peueHUuu NpaKmuyeckux
3a0ay, @ mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  COCMABNAMb YUCNIO8blEe GLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHuu
NPAKMU4ecKux 3a0ad u 3a0a4 u3z opyaux y4eOHulx npeomemos.
YpaBHeHus! M HEpABEHCTBA

o  Onepuposamv NOHAMUAMU. PABEHCMB0, HUCIOB0€ PABEHCMBO, YPAGHEHUE, KOPEHb
VpasHenus, peueHue ypasHeHus, YUcio80e HepageHCcmao.
CTaTHCTHKA U TeOpHs BePOSITHOCTEH

o  Onepuposamv nOHAMUAMU: CMONOUAMble U Kpyeosble Oudazpammvl, madIuybl
O0aHHbIX, cpedHee apugmemuieckoe,

®  u3BIeKamsv, UHPOPMAYUIO, NPeOCMABIEeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,

®  cocmasname mabauysl, CMpoums OUASPaAMMbl HA OCHO8E OAHHbIX.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  u3BIEKAMD, UHmMepnpemuposamy u npeoopazo8vieams ungopmayuro,
npeocmasieHnylo 8 mabauyax u Ha OUAspamMmax, ompaxcalouyio cOUCmMead U XapaKmepucmuxu
PeanvbHbiX NPoYeccos U AGNEHU.
TexkcToBbIE 321a4U

e Pewamsb npocmvie U CLONCHblE 3A0ayl pA3SHLIX MUNO8, 4 MaKdxHce 3a0aqu
NOBbIULEHHOU MPYOHOCMU

®  UCNONL308aMb PA3Hble KpAMKUe 3aNUCU KaK MoOelu MeKCMo8 CLONCHbIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3Hamb U NpumMeHaAmMb 004 cnocoba Noucka pewieHus 3a0ay (om mpebO8aHus K
VCI08UIO U OM YCILOBUSL K MPpeDOo8anuio);

®  MO0enUposams paccyHcoeHus npu noucKe peuleHus 3a0ay ¢ NOMoublo epag-cxemol,

®  gblOeNAMb IMANbL PeuleHUs 3a0adU U COOePIHCAHUE KaH 0020 Imana,

®  UHMEpPNpemupo8ams BLIYUCIUMENbHbIE pe3yIbmamvl 6 3a0auye, UCCIe008amb
NONYYeHHOoe peuleHue 3a0a4u,

®  QHANUZUPOBAMb  BCEGO3MOJICHbIE CUMYAYUU  B3AUMHO20  PACNONIONCEHU  O08YX
00beKmMo8 U UMEeHeHUue UX XapaKmepucmux npu COBMECHmHOM OBUNCEHUU (CKOPOCMmb, 8pems,



paccmosiHue) npu peuleHuu 3a0ay Ha OsudiceHue 08yX 00beKmo8 KaK 6 O0OHOM, MaxK U 8
NPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCIe008aMb BCEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPaA3Hble 30Ul «HA HACMUY,

® pewamsv u 00OOCHOBLIBAMb C60€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUIECKYIO
OCHOBY) HA HAXOJHCOEHUEe YaACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8€ KOHKPEMHO20 CMbICId
opoou;

®  0Co3HABaMb U 0OBACHAMb UOSHMUYHOCTb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
BeNUYUHDBL (HA pabomy, Ha NOKYNKU, HA OBUICEHUE);, 8blOeNamMb dMU BeIUYUHbL U OMHOWEHUS
MedHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYyupoeamv cOOCMEeHHble 3a0ayu
VKA3AHHBIX MUNOS.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® guidenamb Npu peuweHul 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoave
cumyayuu, OmauyHbvle OMm PeaibHblX (me, Om KOMOPbIX a6Cmpasuposaiiucy), KOHCMpyuposanms
HOBble CUMYAYUU C YY4emoM SMUX Xapakmepucmux, 8 4ACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umoléams ni0mMHOCMb GeUujecmad;

®  pewams u KOHCMPYUPOBAMs 3a0ayl HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcs MOUHbLL BbIYUCTUMENbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUINCEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMeMbl OMCYemd.
Harasignasi reomeTpus
I'eomerpuuyeckue purypsi

o [3enekams,  UHmMepnpemMuposamv U  NpPeodpazoevieamv — UHGOPMAYUl o
eeomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

®  u3oOpadxcame uzyuaemvie Queypvl Om pYKU U C HOMOWDIO KOMHbIOMEPHBIX
UHCMPYMEHMO8.
HN3mepenusi v BLIYUCIEHUS

®  GLINOAHAMb U3MepeHue ONUH, PACCMOAHUL, BeIUYUH V2l08, C NOMOWbBIO
UHCMPYMEHMO8 O/ USMEPEHULL ONUH U Y208,

®  GLIUUCTAML NAOWAOU NPIMOY2ONIbHUKOS, KEAOPAmos, 00beMbl NpPsSMOY2ONbHbIX
napanenenuneoos, Kyoos.
B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  GLIUUCTAMb PACCMOSIHUSL HA MECMHOCMU 6 CMAHOAPMHBIX CUMyayusix, niowaou
VUACKO8 NPAMOY20IbHOU (hopmbl, 00beMbl KOMHAM,

o 8bINOIHAMY NpoCmeluue NOCMPOeHUsT HA MeCMHOCMU, HeoOXo0UMble 8 PeanbHOll

JICU3HU,

®  OYeHUBAMb PA3MePbl PEeAbHbIX 0OBEKMOE OKPYHCAIOUe20 MUPA.
Hcropust MaTeMaTHKHU

o Xapaxkmepuzoeamv — 6K1A0  8bIOAIOWUXCA — MAMEMAMUKO8 6  pazeumue
MAmemMamuKy U UHbIX HAYYHbIX 0Oacmell.

BrinyckHuk Hayuutes B 7-9 kiaccax (MJfl MCHOJb30BAHMSI B NMOBCEAHEBHOW KM3HM H
o0ecreyeHUs1 BO3MOKHOCTH YCIICIITHOTO NMPOJO0JIKeHHUs 00pa3oBaHus Ha 0230BOM YPOBHe)
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e OmnepupoBarh Ha 6a30BOM ypOBHe3 MMOHATHUSIMH. MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MMOAMHOXKECTBO, IPUHAJIEKHOCTD;

®  33/1aBaTh MHO>KECTBA IIEPEUHUCIICHUEM UX DJIEMEHTOB;

¢ HaXOIUTb MEPCCCUCHUC, O6T>C,Z[I/IHCHI/IG, IIOAMHOKECTBO B HpOCTCfII.HHX CUTyalluAdX;

3 351ech U janee — paclo3HaBaTh KOHKPETHbIE IPUMEPbI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JIEACTBHS B COOTBETCTBUU C OTIPE/ICTICHUEM U MPOCTEUIIMMHU CBOMCTBAMHU MOHATUM, KOHKPETHU3UPOBAThH NTPUMEPaAMHU
00IIIHe MOHSTHS.



e omepupoBaTh Ha 0a30BOM YpOBHE IOHSATHUSMHU: OIpEICTICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BbICKA3bIBAHUIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NPeIMeETOB:

®  JCIOJIb30BaTh TIpaUYecKOe MPEACTABICHHE MHOKECTB JUIsl OMHCAHUS peabHBIX
MIPOIIECCOB U SIBIICHUH, NPU PEIICHUH 33/1a4 IPYTUX YUICOHBIX MPEAMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHIMH: HATYpPaJIbHOE YHCIIO, IIEJIOE YUCIIO,
OOBIKHOBEHHasi Jpo0b, JecATHYHAas JpoOb, CMENIaHHas JApoOb, paAIMOHATBLHOE YHCIIO,
apuMETUYECKHI KBaJIpaTHBIH KOPEHb;

®  HCIOJIb30BaTh CBOMCTBA YHUCEII U MPABUJIA ACHCTBUI IIPU BBIITOJIHEHUH BHIYUCICHUN;

®  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUN BBIYUCICHUN
U PEIICHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX YHCET B COOTBETCTBUU C MPABUIIAMH;

®  OICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO [EJIOTO YUCIA;

®  paclo3HaBaTh pallMOHAJIbHbBIC U UPPALMOHAJIbHBIC YUCTIA;

®  CpaBHMBATbh YHCIIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NMPeIMETOB:

®  OILICHUBATH PE3YJIbTATHl BEIYMCICHUM MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEATTbHBIX CUTYAIUAX;

®  COCTaBIJIATh YUCJIOBBIC BBIPAKECHHUS TPHU PEUICHUU MPAKTHYECKUX 3a/1ad M 3334 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
ToxnecTBeHHbIE TPe0OPaA30BaAHUS

e  BHIIOJHATH HECIOXKHBIE MPeoOpa3oBaHMs JUIsl BBIYMCICHHUS 3HAYCHUHA YHMCIOBBIX
BBIPDOKEHHM, COJEp)KAIMX CTENEHU C HATypalbHBIM IIOKa3aTejleM, CTENEeHH C IEJIbIM
OTPHULIATENIHBIM MTOKa3aTelleM;

®  BBINOJHATH HECJOXKHBIE MPeoOpa3oBaHUs LEIBIX BBIPAKECHUI: PACKphIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIaraeMble;

®  JCHOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBaipat
pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJIS YIIPOLICHHS BIYUCICHUN 3HAYCHHUH BHIPAKEHUM;

®  BBINONHATH HECIOXKHBIE TIPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKEHUH U
BBIPAKEHHM C KBaJPaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MPH M3Yy4YeHHUH APYTUX NPeIMeTOB:

® [IOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHAAPTHOM BH/IE;

e  omepupoBaTh Ha 6A30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aMHCh YUCIIAY.
YpaBHeHus! M HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHWE, KOPEHb YpPaBHEHHUsSI, PEIICHHE YpaBHEHHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTRBO,
pelIeHne HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JUHEWHbIE HEPABEHCTBA U HECIOXHbIE HEPABEHCTBA, CBOMSIIMECS K
JIMHEWHBIM;

®  pemaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YpaBHEHUH, HEPABEHCTB;

®  TIPOBEPSATH, SABJISICTCS JIU JAHHOE YHCJIO PEIICHUEM YpaBHEHHS (HEPaBEHCTBA);

e pemaTh KBaJApaTHBIE ypaBHEHUS 10 PopMyIie KOpHEH KBaJPaTHOTO YpaBHEHUS,

®  1300pakaTh pEUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.
B noBcenHeBHOI KU3HM U NIPU U3YYEHUU APYTUX NMPeIMETOB:

®  COCTaBIIATHh M peIIaTh JUHEHHBIC YPAaBHEHHs TIPHU PEIICHUH 3a/1ay, BOZHUKAIOIINX B
IPYTHX y4eOHBIX MPEAMETax.
DOyHKIUHA

e HaxomuTs 3HaueHHUE (PYHKIIUHU 0 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa;



®  HAXOJUTh 3HAYCHHME ApryMEHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIIMM B HECIOKHBIX
CUTYaLUsX;

®  ONpeleNiATh IOJOKEHUE TOUKM IO €€ KOOpAMHATaM, KOOpJAMHAThl TOYKH IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

e 1o rpaduky HaxXoAUTh OOJACTH OINpeAeJCHHs, MHOXKECTBO 3HAYCHHH, HYIH
(GyHKUIMU, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pacTaHWs U  yObIBaHUS,
HauOoJIbIlIee U HAaUMEHbIIee 3HaUeHUs (YHKIIUU;

®  CTpouTh IrpaduK JUHEHHON PYHKITUH;

®  [IPOBEPSATH, ABISETCS JIU JAHHBINA rpaduk rpaduKoM 3a1laHHON QYHKIMH (JTMHEHHOH,
KBaJPaTUYHOM, 00paTHON MPOIOPLUHOHAIBHOCTN);

e  ompenenaTh NPUOIMIKEHHBIE 3HAYCHHS KOOPAMHAT TOYKH IepeceueHHs TIpaduKoB
byHKIINIH;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSMHU:  IOCJIEOBATEIbHOCTb,
apudmeTnyecKas mporpeccus, reoMeTpuiecKas mporpeccus;

e pemath 3a7aud HAa TPOTPECCHH, B KOTOPBIX OTBET MOET OBITh TOJy4YeH
HETIOCPEACTBEHHBIM TOICUeTOM 0e3 mpuMeHeHus (HopMy.

B noBce1HeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

®  ICIIOJIb30BaTh rpauKu peabHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OTIPEACTICHUS UX
CBOWCTB (HAaMOOJIbIIME M HAWMEHbBIIME 3HAYCHUS, MPOMEKYTKH BO3PACTaHHS W YOBIBaHHA,
00J1aCTH MOJIOKUTETBHBIX M OTPULIATENIBHBIX 3HAUYCHUH U T.11.);

®  ICIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMU U ee rpaduK Mpu pelieHrur 3a1ad u3
JIPYTUX y4eOHBIX MIPEIMETOB.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e lmerhr mpencTaBIeHHE O CTAaTHCTUYECKUX XapaKTEPUCTHKAaX, BEPOSTHOCTU
CIIy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarh IpocTedlIMe  KOMOMHATOpHBIE  3aJjaud  METOJAOM  MpsIMOTrO U
OpraHU30BaHHOTO Nepedopa;

®  NPEICTaBIATH JaHHbIE B BUE TAaOIHII, AUAarpaMMm, rpauKoB;

e  yyTaTh UH(OPMALHIO, TPEICTABICHHYIO B BUJIE TaOIMIIbI, IUAarpaMMBbl, rpaduka;

®  ONpeaeNsITh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKN YHCIOBBIX HA0OPOB,;

®  OICHUBATh BEPOSTHOCTH COOBITHS B MIPOCTEHIINX CIIyUasix;

®  UMETh IIPEJICTaBICHHUE O POJIU 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSX.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  OLIEHUBATh KOJIMYECTBO BOSMOXKHBIX BApUAHTOB METO/I0OM Itepebopa;

e UMETh NPEICTAaBICHHE O POJIM IPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSITHBIX
COOBITHI;

® CpaBHMBaTb OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, MOJYyYEHHBIE B IIPOLIECCE
peleHus: TPUKIaJHON 3a/1a4uM, U3YUEHUS PEaIbHOTO SIBJICHUS,

®  OICHUBATh BEPOSTHOCTh pPEaIbHBIX COOBITUH U SIBICHUN B HECIIOXKHBIX CUTYALUSX.
TexcToBbBIE 3a1a4H

e Pemath HECIOXKHBIE CIOKETHbIE 33aJaud pPa3HbIX THIIOB Ha Bce apupMETHUYECKHe
JIEeHCTBHS,

® CTPOUTH MOJIENb YCIOBUS 3ajaud (B BHUAE TaOMUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHMsI), B KOTOPOH JaHbl 3HAUEHUs JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIHYWH, C IEIBIO
MOMCKa pelIeHUs 3a/1auH;

®  OCYUIECTBJIATH CIOCOO MOMCKA PELIeHUs 33/1a4d, B KOTOPOM pPacCyKICHHE CTPOUTCS
OT yCJIOBUS K TPEOOBAHUIO MU OT TpeOOBAHMUS K YCIOBUIO;

®  COCTAaBJIATH IUIaH PEIICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a1a4U;

® UHTEPHPETUPOBATH BBIYMCIUTENbHbIE pe3yJbTaTbl B  3ajJauye, UCCIelI0BaTh
IIOJIyUEHHOE PEILIEHUE 3aauu;



®  3HATh Pa3IMUYUE CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, MPOTUB TEUYECHUS H 110 TCUCHUIO
peKu;

e  pemarth 33Ja4M Ha HaXO0XKJIEHUE YaCTH YKcia U YUCIIa 10 €ro 4acTu;

e pemarth 33Ja4d  Pa3HBIX THUNOB (Ha paboTy, Ha TOKYIKH, Ha JBU)XEHHUE),
CBSI3bIBAIOILMX TPU BEIMUYHMHBI, BBIIEIATh 3TH BETMYMHbBI U OTHOLLIECHUS MEXly HUMH;

®  HAXOAUTh IPOLEHT OT YMCJA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBILIEHUE BEINYUHBL;

®  pelaTh HECJIOKHbIE JIOTUYECKUE 3a7jaul METOJJOM PacCy X IECHUH.
B noBceHeBHOI :KM3HHM M IIPU U3YYEHHH APYTHX NPEAMETOB:

®  BBIJIBUIaTh TUIOTE3bl O BO3MOXHBIX IPEJCIIBHBIX 3HAYEHUSAX HCKOMBIX B 3ajaye
BEJIMYUH (J1e71aTh TPUKUJIKY).
I'eomeTpuueckue purypnbi

e  OnepupoBaTb Ha 0a30BOM YPOBHE IOHATUSMH F€OMETPHUUECKUX PuUryp;

e u3BICKaTh WHPOPMAIMIO O TEOMETPHYECKUX (uUrypax, TMpencTaBIeHHYIO Ha
yepTexkax B IBHOM BUJIE;

® [pUMEHATh M pelleHus 3ajad TIeoMeTpuYeckue (axThl, €CJIM YCIOBHS HUX
NpUMEHEHHUS 3a1aHbl B IBHOU (hopme;

e pemarh 3aJa4d HAa HAXOXKACHHUE TE€OMETPHUYECKMX BEIMYHMH IO O00pa3lmaM WM
JITOPUTMaM.
B noBceiHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NPeIMETOB:

®  WCIOJNB30BaTh CBOWMCTBA T'€OMETPUYECKUX (UTYp JUIS pEHICHUS TUIOBBIX 3a/ad,
BO3HHUKAIOIIMX B CUTYAIMsIX ITOBCEAHEBHOM XKHU3HHU, 3aj1ay MPAKTUUYECKOTO COJICPKAHMUS.
OTHowmeHus

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSTHIMH: PAaBEHCTBO (UTYp, paBHbIC (UTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, IMapauIENbHOCTh MNPSAMbBIX, MEPHEHIUKYIAPHOCTh MPSMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANKYIISIP, HAKIOHHAs, TPOESKIHSI.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  HCIOJIB30BAaTh OTHOIIEHUS JUIsl PELIEHUS IPOCTEHINMX 3a1ad, BO3HUKAIOIIUX B
peanbHON KU3HU.
HN3mepenus u BbIYMCICHUS

e BrimonHATh W3MEpeHUE [JIUH, PACCTOSHUN, BEJIMYMH YIJIOB, C IIOMOIIbIO
WHCTPYMEHTOB Il U3MEPEHUH JIJIUH U YTIJIOB;

e npuMeHATH (OpMyJbl MEPUMETpa, IUIoW@and M o0beMa, IJIOUIAJU TMOBEPXHOCTH
OTJIENbHBIX MHOTOI'PAaHHUKOB IPY BBIUMCIEHMSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUHY;

e npumeHsATh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIIECHUS IS
BBIUNCJICHMS [UINH, PACCTOSTHUH, IIJIOIAAEH B TPOCTEHIINX CIIydasix.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  BBIYHCIATH PACCTOSHMS Ha MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX, IUIOIIATU B
NPOCTEUIINX CIy4asx, IPUMEHATh GOPMYIIbI B IPOCTEHUIIINX CUTYaLUAX B TOBCEHEBHOMN KU3HU.
I'eomeTpruyeckue nocrpoeHust

e U3oOpaxkaTh THUHOBBIE IUIOCKKHE (GUTYPBHI U (QUTYpPHI B MPOCTPAHCTBE OT PYKH H C
MOMOUIbI0 HHCTPYMEHTOB.
B noBceiHeBHOM KU3HM M IPH M3YUYEHHHU APYTUX NMPeIMETOB:

®  BBINOJHATh MPOCTEHIINE TMOCTPOCHUS HAa MECTHOCTH, HEOOXOIMMblE B peallbHOMN
YKU3HU.
I'eomeTpuueckue npeodpazoBaHus

e  Crpouth QUrypy, CHMMETPUUHYIO JaHHOUW (PUType OTHOCUTENHLHO OCH U TOUKH.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  DPAacCHO3HABATH JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  DPACHO3HABATH CUMMETPUYHBIE (PUIYPBI B OKPYXKAIOIIEM MHpE.
BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH



e OrmepupoBath Ha 0a30BOM ypOBHE TMOHSATHUSMH BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEJCHNUE BEKTOPA HA YUCIIO, KOOPAMHATHI HA IIJIOCKOCTH;

e onpeneNsaTh NPUOTMKEHHO KOOPIWHATBI TOYKM TIO €€ H300pKEHUI0 Ha
KOOPJAMHATHOW IJIOCKOCTH.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  HCIOJIb30BaTh BEKTOPBI JIJIs1 PELICHUS MPOCTEUINX 3324 HA ONPEIECIEHUE CKOPOCTH
OTHOCHTEIIBHOT'O JBHKECHUS.
Hcropuss MaTeMaTUKH

e  OnuckIBaTh OT/ACJIbHBIC BBIAAIOLIMECS PE3YIbTaThl, MOJYyYEHHBIE B XOJI€ Pa3BUTHUSA
MaTeMaTUKHU KaK HayKH;

®  3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OT€UECTBEHHOU
Y BCEMHPHOM UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATHKHU B pa3BuTUu Poccuu.
MeToabl MAaTEMATHKH

e Bruibupare noaxomsimuid HM3y4EHHBIH METOJA JJs PEIICHUS HM3YYEHHBIX THUIIOB
MaTeMaTHYECKHUX 3aJ1a4;

e [lpuBoauth npHUMEpPHl MATEMATHUYECKHMX 3aKOHOMEPHOCTEl B  OKpyXkarouen
JICUCTBUTEIIBHOCTH U MIPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHUK TOJYYHT BO3MOKHOCTHh HAY4YHThCesi B 7-9 Kiaccax i  obecredyeHus:
BO3MO’KHOCTH YCHEHIHOI0 TMPOJO/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM M YIiy0JIeHHOM
YPOBHSX
JJieMeHTHI TEOPUMH MHOKECTB U MATEMATHY€ECKOMH JIOTHKH

e  Onepuposamv® nowamusmu: onpedenenue, meopema, aKCUOMA, MHOICECHEO,
XAPaKmepucmuKky MHONCECMEd, JIeMEeHm MHOJICeCmed, Nycmoe, KOHeuHOoe U 0ecKOHeyHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOIEHCHOCTb, BKIIOYEHUE, PDABCHCTNBO MHOICECE,

®  U300padiCAmvb MHONCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY208 Diliepa;

®  onpedenimv  NPUHAONEHCHOCMb  INEeMEHMA  MHONCECms8y, 00beOUHeHUlo U
nepeceueHur MHOJCeCms;

®  3a0a6amb MHOJNCECMBO C NOMOWbLIO NEPEUUCTEHUS. INEMEHMO8, ClOBECHO20
ONUCAHUA;

®  onepupoéamv  NOHAMUSAMU:  BbICKA3BIGAHUE,  UCMUHHOCMb U JIOHCHOCHIb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIGAHUL, ONEPayul HAO BbICKA3LIGAHUSMU. U, UWIU, He,
VCILOBHbLE BbICKA3LIBAHUSL (UMNAUKAYULL);

®  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  Ccmpoums YenouKu YMO3AKIIUEHUL HA OCHOBE UCNONb308AHUS NPABUTL IOCUKU,

®  UCNONL308AMb  MHONCECBA, ONepayuu ¢ MHONCeCm8AMuU, Uux epaguueckoe
npedcmasienue 05t ONUCAHUSL PEATbHbIX NPOYECCO8 U S61eHULL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHONCECHBO HAMYPAILHBIX YUCE], MHONCECMBO UeNblX
yucen, MHOMCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHANbHOE YUCIO, KEAOPAMHbIL KOPEHb,
MHOJHCECMB0 OeliCmBUMEeNbHbIX YUCE]l, 2eOMEeMPUYECKdsl UHMEPNPemayus HamypaibHblX, YeblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L,

®  NOHUMAMDb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,

®  GLINOJHAMb BLIYUCIEHUS, 8 MOM YUCILE C UCNOIb30BAHUEM NPUEMOE PAYUOHATILHBIX
BbIYUCTCHULL,

®  BLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCHbIO,

4 3IICCB " Jajaec — 3HaTb ONPEACICHUEC ITIOHATHA, YMCTh IMOACHATDH €0 CMBICTI, YMCTbh UCITOJIB30BaTh IIOHATUEC U €TI0
CBOIiCTBa pyu NpoOBCACHNUU paccymﬂeﬁuﬁ, JA0Ka3aTeJIbCTB, pCHICHUUA 3a4a4.



®  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATIbHBIE YUCIA,

®  npedcmasismb PpaAYyUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpAO0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpooOuU;

e naxooumwv HO/[ u HOK uucen u ucnonv3osams ux npu peuteruu 3a0ay.
B noBceiHeBHOM KU3HHU U TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMEHAMb NpAUNa NPUOIUINCEHHBIX GbIYUCIEHUU NPU peuleHUuu NpaKmuidecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe De3VIbMAmo8 6bIYUCIEHUN NPU PeuleHUuU NpaKmuidecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHUU;

® cocmasenams U OYEeHUBAMb HUCIOBblE BLIPANCEHUS NPU PeueHUU NpaKmuidecKux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anucvl@ams U OKPY2isamb YUCI08blE 3HAYEHUS PEANbHBIX 8ETUYUH C UCTONb308AHUEM
PA3HBIX CUCTEM UBMePEeHUs.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

e Onepuposamb NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OMmpUYamenbHulM NOKA3amenem,

®  GLINOAHAMbL NPeodPA308AHUST YENbIX BbIPANCEHUN: OelUCmeUus ¢ O0OHOYIeHAMU
(cnoowcenue, sbluumMaHue, YMHONCEHUE), Oelcmeusi ¢ MHO20UIeHAMU (CLodCeHue, 8bldumanue,
VMHOMCEHUE);

®  GLINOAHAMb PA3NIOJCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHEeCeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUS,

®  guldenamb K8AOpam CyMMbl U PAZHOCMU OOHOUJIEHO8,

®  PACKNA0bIBaAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUIeH,

®  GLINOAHAMbL NPEOOPABOBAHUS  BLIPANCEHUL, COOEPACAUWUX CMENeHU C YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 68 6ude CmeneHu ¢ Yeavim
OMPUYAMENbHBIM NOKA3AmenemM K 3anucu 6 suoe opoou,

®  GLINOAHAMbL NPeodPA308aHUsi OPOOHO-PAYUOHANLHBIX BbIPANCEHUL: COKPAWEHUEe
Opobell, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HaMeHamento, CLodHCeHUue, YMHO’CEeHUe,
Oellenue ancedopaudeckux opobell, 8038edeHue aneebpauyeckol Opoou 6 HamypaibHyl U Yeryro
OMPUYAMENbHYIO CeNneHb,

®  BLINOAHAMb NPEOOPAZOBANHUSL BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMMbl UIU PASHOCMU OBYYILEHA 6 BbIPANCEHUSX, COOEPAHCAUIUX
K6a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA30BANUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeodPA306aAHUs ANICEOPAUYECKUX BLIPANCEHULl NPU PeueHuu 3a0ay
Opyeux yueOHbiX npeomMemos.
YpaBHeHHUsI M HEpaBEHCTBA

o  Onepuposams NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, peuleHue
HepaseHcmea, pAaeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCME),

®  pewams JUHEUHblE YPAGHEHUs U VPABHEHUS, C8OOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BAHULL,

® pewiamv KEaOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHBIM C
HOMOWBIO MOACOECHBEEHHBIX NPEOOPA3Z08AHULL,

®  peuwams OpOOHO-TUHEUHbLE YPABHEHUS,

® pewamv  npocmenuiue  UPPAYUOHANIbHbIE  YPAGHEHUS  8UOA ﬂ/f(x):a,

JI()=ya(x);




®  pewiams YpasHeHuUs 8U0a X' =a ;

®  pewams ypasHeHUs CNOCOOOM PA3NONCEHUA HA MHONCUMENU U 3AMeHbL NePEMEHHOU,

®  UCNONL308AMb MEMOO UHMEPBANIO8 O/ PEUleHUsl Yeablx U OpPOOHO-PAYUOHATLHBIX
Hepagencma,

®  pewiams TUHEliHble YPAGHEHUS U HePABEHCMBA C NaAPaAMempamu,

®  peuiams HeClONCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHbIe CUCEMbl TUHELIHbIX YPABHEHU ¢ NapamMempamis;

®  peuiamv HEeCLONHCHbIE YPAGHEHUS 8 YENbIX YUCTAX.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

® cocmasnamev U peulams JTUHEliHble U K8AOpamuvle YPAGHeHUsA, VPAGHEHUs, K HUM
c800AWUeCS, CUCMeMbl TUHEUHbIX YPAGHEHUL, HEPABEHCME NPU PeueHUU 3a0ay OPYeux y4eOHbIX
npeomemos;

®  GLINONHAMbL OYEHKY NpABOON000dUs pe3yibmamos, NONYUAeMblX NpU peuleHuu
JUHEUHBIX U K8AOPAMHBIX YPAGHEeHUN U CUCMeM JUHEUHbIX YPAGHEHUU U HEepAGeHcme npu
peuileHul 3a0ay opyaux y4eOHvlx npeomemos;

®  gblOUpPAMbL COOMBEMCMBYIOUUE VPABHEHUS, HEPABEHCMBAd UIU UX cucmemvl Ojisl
COCMABNeHUsT MAMeMAMuU4eckol Mooeiu 3a0aAHHOU peanbHOU Cumyayuu Ui NpUKiIaoHou
3a0ayqu;

®  yMemb UHMEPNPemuposams NOJYYEHHbIU NPU peueHUU YPaeHeHUs, HepaseHcmed
UnU cucmembul pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUmyayuu uid nPUKIaoHol 3a0adu.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, epagukr
@yuKyuu, cnocobwvl 3a0aHusi PyHKYUU, apeymeHm u sHaveHue QyHKyuu, ooiacms onpeoeneHus u
MHOJICECMB0  3HAYeHUll  (YHKyuu, HyIu QYHKYuY, NPoOMeiCymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuotl
NPOROPYUOHAILHOCU, PYHKYUU 8UOA: Y = a+ﬁ vy =Xy =3x, y=|x;

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
@yuxyuu Y=1(X) o152 nocmpoenus epaguxos pynxyuii y — af (kx +b)+c

® cocmasname YpasHeHus NpSAMOU NO 3A0AHHLIM YCIOBUAM: NpoxXooauel dyepe3 0ee
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oswel uYepe3 OAHHYIO MOYKY U NAPALLeNbHOU
OaHHOU NPAMOU;

® uccredosamuv QYHKYUIO O ee epaghuxy;

®  HAXOOUMb MHOMCECM80 3HAYEHUU, HYIU, HPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUECKas Npospeccus,
2eomempuieckas npocpeccusi;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2EOMEMPULECKYIO NPOSPECCUIO.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PEeAbHYIO 3a8UCUMOCTb UTU NPOYECc NO UX
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U SPAPUK K8AOPAMUYUHOU (YHKYUU NPU PeuleHUU 3a0ay U3
Opyux yueOHblX npeoMemos.
TexcroBbI€ 321241

e Pewamb npocmeie U CI0JXHCHble 3aA0aYU PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBBLIUEHHOU MPYOHOCHIU

®  UCNONBL308AMb pa3Hble KpAmMKUe 3aNUc KaKk MOOenu MeKCmos CIONCHbIX 3a0ad O
NOCMPOEHUs NOUCKOBOU CXeMbl U peUuleHUsl 3a0ay;



®  pasiuuams Mooelb Mekcma u Mooeib peuenus 3a0a4i, KOHCMpPYyupoeams K 0OHOU
MOoOenu peuteHusi HeCOHCHOU 3a0a4u pazuvie Mooeau MmeKCma 3a0a4u;

® 3Hamb U NpuUMeHAmb 004 cnocoba NOUCKa pewileHuss 3a0ay (om mpebO8aHus K
VCA08UIO U OM YCI08USL K MPEDOBAHUI0);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuens 3a0a4 ¢ NOMOWbIO 2pag-cxembl,

®  gblOeNAMb IMANbL peuleHUs 3a0adu U CO0epI’CAHUE KA 0020 Imana,

®  yuemb 8bIOUPAMb ONMUMANBHBIL MeMmOoO peuleHuss 3a0a4u U 0CO3HABAMb B8blOOD
Memooa, paccmMampuéams paziudHvle Memoobl, HAX00UMb pAsHble peuleHus 3a0auu, eciu
B03MOJICHO,

®  QHATUBUPOBANb 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOB8AMy
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHvle;

®  UHMEpPNnpemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLe008amb
NOYYEHHOe peuerie 3a0a4l,;

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUS  O8YX
00bEeKMO8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpPOCMmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha OBUdlCeHUue 08YX 00beKmMOo8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIOINCHBIX HANPABTICHUSIX,

®  UCCTE008aMb BCEBO3MOICHBIE CUMYAYUU NPU PEUEeHUU 3a0ay Ha 08UJICEHUE NO peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPA3HbIE 3A0aAYU «HA HACMUY,

® pewamsb U 0OOCHOBLIBAMb CE0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXOJHCOEHUE YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8¢ KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOSHMUYHOCTb 3A0ay PA3HBIX MUNO0E, CEA3LIBAIOUUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdNCEHUE), 8blOeIsAmb MU BeUYUHbL U OMHOWEHUS
MedHCOY HUMU, NPUMEHSIMb UX NPU peuleHul 3a0ay, KOHCMpPYyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTE, CLOHCHbIE NPOYEHMbI C 000CHOBAHUEM,
UCNONBb3YSL PA3HBLE CNOCOObL;

®  pewams nocuyecKue 3a0adu pasHbLMU CROCobamu, 6 mom wucie, ¢ 08yMs O10KamMu u
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PEULEHUE,

®  peuams HeCI0NCHbLE 3a0aUl NO MAMEMAMUYECKOU CIMAmucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUs CIONCEMHbIX 3a0ay. apugdmemuiecKu,
aneebpaudeckull, nepebop 6apuanmos, 2eoMempudeckul, 2paguieckuii, NPUMeHsIMb UX 8 HOBbIX
HO CPABHEHUIO C U3YYEHHBIMU CUNYAYUSIX.
B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHUH APYTUX NMPEIMETOB:

® guidenamb Npu peuweHun 3a0ay Xapakmepucmuku paccmMampueaemol 6 3aoave
cumyayuu, OmauYHvle OMm pedbHblX (me, Om KOMOPbIX aOCmpazuposaliucy), KOHCMpYyuposams
HOBble CUMYAYUU C YYemoM SMUX XAPakmepucmuk, 8 4dCMHOCMU, NPU peueHuu 3a0ai Ha
KOHYEeHmpayuu, y4umvléams ni0mHOCMb 8eUjecmead;

®  peuwams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAbHbIX CUMYayull,
6 KOMOopbIX He mpedyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCeMbl OMcYemd.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEMH

o  Onepuposams noHsMuAMU: CMOLOYAmMble U Kpy2osvle Ouazpammovl, maodauybsl
OaHHbIX, CpeOHee apudmemuyecKoe, MeOUuana, Hauboavuiee U HauMeHbulee 3HAYeHUs. 8blI0OPKU,
pazmax 8blOOpPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEeHUe, CAYUAUHAS USMEHYUBOCTIb,



®  u3greKamv UHGOpMAYU0, NPeOCMAGIEHHYI0 8 Mmabauyax, Ha OUaspammax,
epaguxkax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCAA, NEPeCMAHO8KU U COYEMAHUs,
mpeyeonvHuk Ilackans;

®  NpUMEHAMb NPABUTIO NPOU3BEOCHUS NPU peLueHUU KOMOUHAMOPHBIX 3a0al,

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHBLIL 6blOOp, UCHbIMAHUE,
NeMeHmapHoe CayyailHoe codvimue (Ucxod), Kidaccuueckoe onpeoeieHue 8eposmHoCmu
CAYYAtiHO20 COObIMUS, ONnepayuu Hao CIy4atHbIMU COOBIMUAMU,

®  npedcmasiamov UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa;

® pewiamv 3a0a4u HA BLIYUCIEHUE BEPOSIMHOCMU C NOOCUemOM KOIUYeCmed
8APUAHMOB C NOMOUBIO KOMOUHAMOPUKUL.
B noBceaHeBHOIi :KM3HM M PU U3YYeHHH JPYTrUX NPeAMETOB:

®  u381E€KAMY, uHmMepnpemuposams u npeobpazoevieamy unghopmayuio,
npeocmasieHHylo 6 madbauyax, Ha Ouazpammax, 2epagukax, ompaxcarowyro Cceoucmsea u
XapakxmepucmuKu peaibHbiX NPoYeccos U A61eHuUll;

® onpedenamv CmMamMucmudeckue XapaKxmepucmuku — 6blOOpoK no  mabauyam,
ouazpammam, epagpuxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU O Yellu peuleHUs 3a0ayul;

®  OyeHUBAMb EPOIMHOCHL PEAibHbIX COOLIMULL U A6TIEeHULL.
I'eomeTpuueckue Gpurypsi

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gleKamv,  UHMEPNpemuposams U npeobpazoevleamv  UHGOpMAyUur O
2eomempudeckux Gueypax, npeocmasieHHy0 Ha Yepmertcax;

®  npumMeHAmMb 2eomempuyeckue ¢axmsl Ol peuleHus 3a0ay, 6 mMOM Hucie,
Npeonoa2aruux HecKOJIbKO UWa208 peulenus,;

*  hopmynuposams 6 npocmeiuiux CIy4asnx c8OUCmMEa U NPU3HAKu ueyp;

®  JoKxazvieamv ceomMempuiecKue YmeepicoeHus;

®  glademv CMAHOAPMHOU Kiaccuguxkayuel RNIOCKUX @ueyp (MpeyeorbHUKo8 U
Uemblpexy20ibHUKOB).
B noBceiHeBHOM KU3HHU M TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNONL308AMb  CEOUCMBA  2eOMempudeckux  ueyp 01  peuleHus  3a0ay
APAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHoIeHNs

o  Onepuposamv NOHAMUAMU. pABEHCME0 ¢ueyp, pasHvle @ueypvl, pPaseHCmM8Eo
Mpey2oNbHUKO8, NAPALLEIbHOCMb  NPSAMbIX, NEePNEeHOUKYVISAPHOCMb NPAMbBIX, Yelbl MeHCOY
NpAMbIMU, NEePREeHOUKYIADP, HAKIOHHAsA, NpoeKyus, nooodue ¢ueyp, nooobuvie uaypsl,
nO00OHbBLEe MPEY2OTIbHUKU,

*  npumenamv meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NpU
peutenuu 3a0a4;

®  Xapakmepuzo8amv 63AUMHOE PACNONONCEHUEe NPAMOU U OKPYICHOCMU, O08YX
OKpYIHCHOCTEU.
B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYEeHHH IPYTUX NMPEAMETOB:

®  UCNONBL308AMb OMHOWEHUS OJIA pelieHUs 3a0ad, 603HUKAIOWUX 8 PeATIbHOU HCUSHU.
HN3mepenusi u BbIYUCIEHUS

e  Onepuposams npedcmasienuamu o0 OJUHe, NIOWAOU, 00beMme KAK BeNUdUHAMU.
IIpumensamo meopemy Ilugpazopa, gopmynsl niowaou, odbvema npu peueHuu MHO2OULA208bIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHbl ABHO, a MPedYIom 8bIYUCIEHUN, ONEPUPOB8AmMy
boJ1ee WUPOKUM KOTUYECMBOM HOPMYL ONUHbL, NAOWAOU, 0ObeMA, LIYUCTAMb XAPAKMEPUCTUKU
KoMOunayuti ¢guayp (OKpyscHocmel U MHO20Y20NbHUKOB) BbIYUCIAMb PACCMOSHUSA MEHCOY
Queypamu, npumensams mpuecoHomempuieckue opmynvl O GbIYUCIEHUL 8 00/lee CIONHCHBIX
Cyuasx, npogoOUMb GblYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABNIEHHOCMU



®  NPOBOOUMb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MENax,

o popmyruposams 3a0auu Ha GbIYUCTEHUE OJIUH, NAOWAOeU U 00BLEMO8 U peulamnp Ux.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb GOPMYIbl NPU BLIYUCIEHUSAX 8 CMEJNCHLIX YYeOHbIX NpeoMemax, 6
OKpydIcaroujeli 0eucmeumenbHOCm.
I'eomeTpuyeckue NOCTPOEHU

e /300pasicamv  ceomempuyeckue @Queypbl N0  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  c80000HO ONEPUPOBAMb YEPMENCHBIMU UHCTPYMEHMAMU 8 HECTONHCHBIX CIIYYAsX,

®  GLINONHAML NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OMmMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8OOUMb Npocmeluiue UCCIe008aHUsL YUCIA PeueH Ul

®  u3z00Opadicamv munosvie nNIOCKUe Gueypbl U o0bOveMHble mena ¢ NOMOWbIO
NPOCMeEUUUX KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  BBINOJHAMb Npocmeliuiue NOCMPOeHUs HAd MeCMHOCIMU, HeobXoouMmvle 8 pedanbHOU
HCUBHU,

®  OyeHusamv pasmepuvl peanrbHbIX 00BLEKMO8 OKPYIHCAIOUe20 MUPA.
IIpeodpa3zoBanus

o  Onepuposamv nouamuem OBUJCEHU U NpPeodpPaA3osanusi noooodus, 61alems
npuemamu NnoCmpoeHus @Queyp ¢ UCNOIb308aHUEM OBUNCEHUU U Npeobpa3z0éanuti noooobus,
NPUMEHAMb NOYYEeHHble 3HAHUSL U ONbIM NOCMPOEHUL 8 CMENCHbIX NpeoMemax U 8 peaibHulX
CUMYAYUAX OKPYHCAIOUIe20 MUPA,

e cmpoums ¢hucypy, nNOO0OHYIO OAHHOU, NOIBL30BAMbCSA CEOUCMBAMU NOO0OUS OJls
000CcHO8aHUsA c80liCME uyp,

®  NpuUMeHAmMb CBOUCMEA O8UNCEHUll OJisi NpPo8edeHUsi Npocmeuuux 000CHOBAHUL
ceoticma guzyp.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  /pUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb nooobue Ol NOCMPOeHUl U
BbIUUCTCHULL.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

e Onepuposamv NOHAMUAMU BEKMOP, CYMMdA, PA3HOCMb BEKMOpPO8, NPOU3eeodeHuUe
8EKMOPA HA YUCIIO, Y20 MeXCOy 8eKMOPAMU, CKANAPHOE NPOU3eedeHue 8eKmopos, KOOpOUHAmMbl
HA NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,

®  GLINONHAMbL OeUCm8Usl HAO BEeKMOpAMU (CodceHue, 8blYUMAHUe, YMHONMCEHUE Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3sedeHUe, Onpedesams 8 NPOCMeNUUX CLyYdsIx Y20l Mexcoy
BEKMOPAMU, BbINOJIHAMb PA3N0NCEHUE 8EKMOpA HA COCMAGIAIowUe, NPUMEHAMb NOJYYeHHble
3HAHUA 6 u3uUKe, NOAL308AMBCA POPMYNOU BLIYUCIEHUS DPACCMOAHUL MeHCOy MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb3068aAMb YPABHEHUSA (uyp 018 peueHus 3a0a4;

®  NpUMEHAMb BeKMOpbl U KOOPOUHAMbL Ol PEUleHUs 2e0OMempUYecKux 3aoad Ha
sbluUCIeHUe ONUH, Y2l08.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUSL 8€KMOPO8 U KOOPOUHAm OJisl peuleHus 3a0ay no ¢usuxe,
eeozpaghuu u opyaum yueoHvim npeomeman.
Hcropust MaTeMaTUKH

o Xapaxmepuzosamo 6K1A0 8blOAIOWUXC MANEMAMUKO8 8 PA3BUMUE MAMEMAMUKU U
UMBIX HAYYHBIX 0Oaacmel;

®  NOHUMAMb PONbL Mamemamuku 6 pazeumuu Poccuu.
MeTtoabl MATEMATHKH

e Ucnonv3ys u3yueHmHvle Memoovl, HpPOBOOUMb  OOKA3AMENbCMBO,  8bINOJHAMD
onposepaicenue;



®  @blOUPAMb U3VUEHHble MemOoObl U UX KOMOUHAyuY OJisl peueHus MamemamudecKkux
3a0au,

® uCnonv308amMb Mamemamuyeckue 3HAHUs Ol ONUCAHUSL 3AKOHOMEPHOCMmEU 8
OKpYdIcaroujeli 0eucmeumenbHOCmMu U NPOU3BEOeHUSAX UCKYCCMBA,

®  NpUMEHAMb npocmeuuiue npocpamMmHble cpeocmaa u 9/IeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL NPU PeUeHUU MAmeMamuyeckKux 3a0ady.

BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYYHTHCS B 7-9 Ki1accax JJisl yCIelnIHOT 0
NMPOJ0JIZKeHUs1 00pa30BaHMs HA YIIy0JIEHHOM YPOBHe
JJieMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOMH JIOTHKH

e CBOOOIHO OIEPHPOBATH’ TOHATHUAMH: MHOMKECTBO, XapaKTEPUCTHKH MHOMKECTBA,
DJIEMEHT MHOXKECTBA, IIyCTO€, KOHEYHOE U OCECKOHEYHOE MHOXECTBO, IOAMHOMXECTBO,
MIPUHAJIC)KHOCTh, BKIIFOUCHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHHE MHOYKECTBA,

®  3a7aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;

®  [IPOBEPATH BHITOJIHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEpUPOBATH IOHATHUSIMH: BBICKa3bIBAHUE, HCTUHHOCTH W JIO)KHOCTH
BBICKA3bIBaHUS, CIIOKHBIE U MPOCTHIE BHICKA3bIBAHMS, OTPUIIAHUE BbICKA3bIBAHUI; HCTUHHOCTh U
JIO)KHOCTh YTBEPXKJEHUS W €ro OTPULIAHMs, ONEPAlMM HAaJl BHICKA3bIBAaHUSMU: U, WIH, HE;
YCIIOBHBIE BBICKA3bIBAHUS (MMILTUKALINN);

®  CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHUEM 3aKOHOB aJIreOphI BHICKa3bIBAaHUH.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH PacCYXICHUsSI Ha OCHOBE MCIOIB30BaHUS IPABUII JIOTUKH;

® HCIIOJIB30BaTh MHOJXKECTBA, OINEpallMd C MHOXECTBaMH, UX rpaduueckoe
MIPEACTABJICHUE ISl ONMCAHUS PEAIbHBIX MPOLECCOB U SBJICHUW, IPU PEIICHUM 3aJad JAPYTUX
y4€OHBIX IIPEIMETOB.

Yuciaa

e (CB000OAHO OMEpUPOBATH MOHITHIMH: HATYPaIbHOE YUCIIO, MHOXKECTBO HATypaTbHBIX
YuCeN, IeJIoe YHCJIO, MHOXECTBO IEJBbIX YHCEN, OOBIKHOBEHHAs ApoOb, JecATUYHAs IpoOb,
CMEUIaHHOE YMCJI0, PAllMOHAIBHOE YMCII0, MHOXKECTBO PALIMOHAIBHBIX YUCEN, UPPAlMOHAIBHOE
YUCJIO, KOPEHb CTENEHW N, JEHCTBUTEIHHOE YHCIIO, MHOXECTBO JACHCTBUTEIBHBIX YHCEN,
TEOMETPUUYECKasi HMHTEPHpPETalnsl HaTypalbHBIX, LENbIX, PAalMOHAIbHBIX, JEHCTBUTEIBHBIX
qHUCelT;

® TIOHMMaTh W OOBACHATH pA3HUILy MEXIYy IMO3UIMOHHON W HEMO3UIIMOHHOU
CHCTeMaMU 3aIlMCH YHCEIT;

®  [EpPEeBOJUTH YKCIIA U3 OJHOU CUCTEMBI 3alUCH (CUCTEMBI CYHCIICHUS) B IPYTYIO;

® JI0Ka3bIBaTh U HCIOJb30BATh MPHU3HAKHU JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHUS YUCET TIPH BBINOJHEHNU BBIYMCICHUM U PEIIEHUH 33/1a4;

®  BBINOJHATH OKPYIJIEHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3a/laHHOU
TOYHOCTBIO;

®  CpaBHUBATH JEHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  VYIOPSAOYMBATH YWCIIA, 3aIIMCAHHBIE B BUJE OOBIKHOBEHHON M NECATHYHON apooOH,
qrclia, 3aMCaHHbIe C UCTIOF30BaHNEM apU(PMETHUECKOTO KBaIPATHOTO KOPHsI, KOPHEH CTEeTeH!
Oounple 2;

e Haxomuth HOJl m HOK umncen pasHbIMH croco0aMu M HCIIOJNB30BaTh UX IPHU
pELIeHUH 3a/1a4;

® BBINOJNHATH  BBIYHCICHUS W  MPEoOpa3oBaHHs  BBIPAKECHUM,  COAEPIKAIIUX
JIEHCTBUTEIIbHBIE YHCIIA, B TOM YHCIIE KOPHU HATypaIbHBIX CTEIICHEH.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:

% 351ech U nasee — 3HATh ONpEJIENCHUE IOHATHS, 3HATh U YMETh [0Ka3bIBaTh CBOMCTBA (IPU3HAKH, ECIIM OHH ECT)
MOHSATHS, XapaKTEPU30BATh CBA3HU C APYTUMH MOHATUSIMHU, IPEACTABIISAL OJHO MOHATHE KaK YacThb LEJIOCTHOTO
KOMILJIEKCA, UCTIOIb30BaTh MOHITHE U €r0 CBOMCTBA NPH MPOBEICHUN PACCYKICHUH, JOKA3aTEIBCTB, PEIICHUN
3azad.



®  BBHINOJHATH M OOBACHATH PE3YJbTaThl CPAaBHEHHS PE3yJbTaTOB BBIYUCICHUH INpH
pELICHUH MPAKTUYECKHUX 3a/1a4, B TOM YHCJE MPUOIMKEHHBIX BBIYMCICHUN, HCIIONB3Ys pa3HbIe
CrocoObl CpaBHEHMUI;

®  3aIKCBIBaTh, CPaBHUBATh, OKPYIVIATH YHCJIOBBIE [IaHHBIE PEAJIbHBIX BEIUYMH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OIICHWBATh PA3HBIMH CIIOCOOAMHU YMCIIOBBIC BBHIPAKEHUS MIPU PEILICHUH
IPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHBbIE IPeoOpa3oBaHuUs

e (CB000AHO ONEPUPOBATH MOHATUSAMH CTEIICHH C LIEJIBIM B JPOOHBIM MOKa3aTeIeM;

®  BBIIOJHATH JIOKA3aTEJIbCTBO CBOMCTB CTENEHM C LEIBIMAU M APOOHBIMHU
IIOKa3aTeNsIMH;

®  ONEpHUPOBATh NOHATHAMH «OAHOWIEH», «MHOIOWIEH», «MHOIOWIEH C OJHOHU
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKHMH IEPEMEHHBIMUY», KO3(PQHUIMEHTH MHOTOYICHA,
«CTaHJapTHAas 3alliCh MHOTOYIEHA», CTENIEHb OJTHOYICHA U MHOTOYJICHA;

e CcBOOOJHO BiaJeTh NpPUEMaMU NIpeoOpa3oBaHUS LENbIX M JIPOOHO-PALIMOHAIBHBIX
BBIPXKEHUI;

®  BBINOJHATH PA3JIOKEHHE MHOTOWIEHOB HAa MHOXXMUTENM DPa3HBIMH CIIOCOOaMu, ¢
MCII0JIb30BaHNEM KOMOMHAIIUHI pa3InYHbIX IPUEMOB;

e  HCIOJIb30BaTh TeopeMy Buera u teopeMy, oOpatHyto Teopeme Buera, g nmoucka
KOPHEW KBaJpaTHOI'O TPEXWJIEHa W JUIsl PElICHMs 3a/ad, B TOM 4YUCIIE 3a/ad C l1apamMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJHATH JCJICHUE MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTb CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEN CTEIEHH N,

e  BBIIOJHATH IPEOOPa30BAHUS BBIPAXKEHUH, COJIEPKAILMX KBaJApaTHbIE KOPHU, KOPHU
CTEIEHH N,

e CBOOOJHO ONEpPUPOBATh IMOHATHSIMU «TOXIECTBO», «TOXKIECTBO HAa MHOXECTBEM,
«TOIECTBEHHOE Mpeo0pa3oBaHue»;

®  BBIOJHATH pa3iInyHbIC npeoOpa3oBaHus BBIPAKCHU, cozepKaImnx
MO,Z[yJ'II/I.(‘JF) = x*

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  BBINOJHATH IPEOOPa30BaHUS U JIEUCTBUS C OYKBEHHBIMU BBIPAKEHUSIMH, YHCIOBHIE
K03 PHUIIMEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BHJIE;

®  BBHINOJHATH NPEoOpPa3OBaHMs PAlMOHAIBHBIX BBIPAKEHUH NPU PpEIICHUH 3a1ad
JIPYTUX y4eOHBIX MPEIMETOB;

e  BBLINOJHATH HPOBEPKY MNPaABIONOAOOMS (PU3NYECKMX U XMMHYECKUX (QOpMyT Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN W BaJIEHTHOCTEH.

YpaBHeHUs M HEPABEHCTBA

e (CBo0omHO oOmEpUpOBaTh TMOHATHAMM: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIC
YpaBHEHUsT W HEPABEHCTBA, YPABHEHUWE, SBIISIONIEECS CIEICTBHEM JPYroro YypaBHEHHS,
ypaBHEHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCUJIbHBIE TPe0Opa3oBaHus ypaBHEHUH;

e pelarb pasHble BUAbl YPAaBHEHHM M HEPAaBEHCTB M HUX CUCTEM, B TOM YHUCIE
HEKOTOphIe ypaBHEeHUs 3 U 4 creneHei, IpoOHO-pallMoOHaNbHbIE U HPPALIMOHAJILHBIE,

e 3HaTh TeopeMy Buera /1 ypaBHEHHUI CTENIEHU BbIIIE BTOPOU;

® [IOHUMAaTh CMBICII TEOPEM O PAaBHOCWJIBHBIX U HEPAaBHOCHWIBHBIX MPEOOpa3OBaHUAX
YPaBHEHUH U YMEThb UX JOKa3bIBaTh;

e  BJAACTHh Pa3HBIMU METOJAMHU PELICHUs YPAaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMpATh METO/1 pelIeHUs] U 00OCHOBBIBATh CBOM BHIOOD;

®  HCNOJIB30BaTh METOJ MHTEPBAJIOB JJIs PEIICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl HPPAlOHAIbHBIC BBIPAKEHHUS,



e pemarh anreOpanyecKue ypaBHEHHUS W HEPABEHCTBA M MIX CHUCTEMBI C MapameTpamu
anreOpandecKuM U rpapuuecKuM METOJaMu;

®  BJAJCTh Pa3HBIMU METOJIAMH JIOKAa3aTeJIhCTBA HEPABEHCTB;

e  pemiath ypaBHEHHUS B IEIBIX YUCIIAX;

e u300pakaTh MHOKECTBA Ha IUIOCKOCTH, 33JaBaeMble yPaBHEHUSMHU, HEPABCHCTBAMHU
U UX CUCTEMaMH.

B noBceaHeBHOIi :KM3HM M PU U3YYeHHH JPYTrUX NPeAMETOB:

®  COCTaBIIATH M PEIIATh YpPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI NPH PELICHUU 3a/1a4
JIPYTUX y4eOHBIX MMPEIMETOB;

®  BBLINOJHATH OICHKY MPaBAONON00MSI pE3ylbTaToOB, MOJIY4YaeMbIX IPU PELICHUU
pPa3IMYHBIX ypaBHEHHWH, HEPABEHCTB M MX CHUCTEM MpPH PELICHUH 33Aad JPYTUX Y4eOHBIX
MPEIMETOB;

® COCTaBJIATb U pellaTh YPaBHEHHUS W HEPABEHCTBA C IapaMeTpaMu MpU pPELICHUU
3a[a4 JPYTUX y4eOHbIX MMPEIMETOB;

®  COCTaBIIATh YpPaBHEHHE, HEPABEHCTBO WIIM WX CHUCTEMY, OMMCHIBAIOLINE DPEaJbHYIO
CUTYAIMIO WM MPHUKIIAJTHYIO 33/1a4y, HHTEPIPETUPOBATH MMOJIYYCHHBIE PE3yIbTATHI.

DOyHKIUHA

e (CB000AHO OMEpUPOBaATh MOHATHAMH: 3aBUCUMOCTD, (PYHKIIMOHAIbHASI 3aBUCUMOCT,
3aBHCHMMAasl M HE3aBUCHMas IMepeMeHHble, (QYHKIMS, crocoObl 3amanus (pyHKIMH, apryMEHT U
3HaYeHHe (YHKIHMH, 00JACTh OINpEAeTICHUS U MHOXKECTBO 3HAUCHUS (PYHKIMH, HYTU (YHKIUH,
POMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh ()YHKIMM, HauOoJblIee W HaMMEHBIIee
3HAYEHUS, YETHOCTH/HEUETHOCTh (YHKIMH, NEPUOAMYHOCTh (GYHKIUHM, Tpaduk (yHKIUH,
BEPTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; TPa(HK 3aBUCUMOCTH, HE SIBIISIOLICHCS
(yukuuei,

e crpouTh rpaduku (QyHKUMNA: TUHEHHOW, KBaJApPaTHUHOM, APOOHO-TMHEHHOMH,
CTETIEHHOM TIPH PA3HbIX 3HAYEHHSAX TIOKA3ATENS CTENEHH, y = |x|;

®  HCMONBb30BaTh MPeoOpa3oBaHus rpapuka GYHKUMH y— f (x) IS TOCTPOEHHUs
rpadukoB QyHKIMH y = af (kx+b)+c;

®  AHATM3WPOBATH CBOIMCTBA (YHKIMU U BHU] TpaduKa B 3aBUCUMOCTH OT ITapaMeTPOB;

e CBOOOJHO  ONEPHPOBATH  TOHATHSIMH:  TOCIEIOBATENBHOCTh, OrpaHHUYCHHAS
MIOCJIEI0BATEIFHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBaromias) mocieaoBaTeIbHOCTh, Tpeaes
[OCJIEI0BATENbHOCTH,  apu(MeTHdeckass  MpOrpeccHus,  TIeOMEeTpHuYecKass  IMPOrpeccus,
XapaKTepUCTHUECKOE CBOMCTBO apu(MeTHIECKON (T€OMETPUYECKO) TPOrpeccui;

® WCNONB30BaTh METOJ] MaTeMaTWYeCKOH WHIYKIMH [UIS  BbIBOAA  (OPMYII,
J0KA3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHHUS 33/1a4 Ha JETUMOCTb;

®  HCCIenoBaTh MOCIeI0BaTEeIbHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHHPOBAHHBIE 33/Ja4M Ha apU(PMETHUYECKYI0 U TEOMETPUUYECKYIO
IIPOTPECCHH.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIUX NPeAMETOB:

®  KOHCTPYUpPOBATh U MCCIEN0BaTh (DYHKIIMH, COOTBETCTBYIOLINE PEATIHHBIM MPOLIECCaM
U SIBJICHUSIM, WHTEPIPETHPOBATH TMOJIYYCHHBIE PE3YJIbTaThl B COOTBETCTBUH CO CIEIU(PHKON
UCCIIETyEMOTO MPOLIeCcca WM SBJICHHUS;

®  UCNOJNB30BaTh IrpaMKHU 3aBUCHUMOCTEH JJISI MCCIEOBAHUS pealbHBIX IMPOLECCOB U
SIBIICHHUIA,

® KOHCTPYHpPOBATh M HCCIENOBAaTh (DYHKIMH TPH PEIICHWH 3a7ad JAPYTruX YIeOHBIX
NPEMETOB, WHTEPIPETUPOBATh IOJNYYCHHBIE PE3yJbTaThl B COOTBETCTBHH CO CICIU(PUKON
y4eOHOT 0 MpeMeTa.

CTraTucTHKA U TEOPHs BEPOATHOCTEH



e (CB0060aHO ONEpUPOBATH MOHATUSAMU: CTOJIOUATHIC U KPYT'OBbIE JHArPaMMbl, TAOIULIBI
JAHHBIX, cpeHee apupMeTuyeckoe, Meinana, HauOobIlee U HaMMEHbIlee 3HaYeHHs BRIOOPKH,
pa3Max BBIOOPKH, AUCIIEPCHS] U CTAaHAAPTHOE OTKJIOHEHHE, CydyaiiHast U3MEHUHNBOCTb;

e BbeIOMpaTh Haubosiee yAOOHBIN CrIOCOO MPeACTaBICHHUS HH(DOPMAIUH, aJICKBaTHBIN e
CBOMCTBaM M IIEJISIM aHaJIN3a;

®  BBIYHUCIATH YUCIIOBBIC XapPAKTEPUCTUKU BBIOOPKHU;

e  CBOOOJHO ONEPUPOBATH MOHATHAMU: (PAKTOpUAN YUCIIA, TIEPECTAHOBKH, COUCTAHUS U
pa3Mertenus, TpeyroibHuk Ilackans;

e CBOOOJHO OMNEPUPOBATh MOHATUSAMHU: CIYYalHBIA OMBIT, CIy4allHBIM BBIOOP,
UCTIBITAHNE, DJJIEMEHTapHOE ClydailHoe coObITHE (MCXOM), KIIACCHYECKOE OIpeesieHne
BEPOATHOCTH CIIy4alHOTO COOBITHS, OINEpallMd HaJ CIy4alHBIMH COOBITHSIMH, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJHO ONEPHPOBATH MOHATUSMH: CIYYalHBIA OIBIT, CIIy4allHBIA BBIOOD,
UCIBITAaHUE, DJIEMEHTapHOE ciy4yailHoe coObITHEe (MCXOJ), KIACCUYECKOe OIpeelieHue
BEPOSITHOCTH CIYyYalHOTO COOBITHS, ONEpaluyd HaJa CIyYalHBIMH COOBITUSMH, OCHOBHBIC
KOMOHMHATOPHBIE (POPMYIIBI;

e 3HAThb NpPUMEPHl CIyYaWHBIX BEJIWYHH, M BBIUUCISATH MX CTATUCTUYECKHE
XapaKTePUCTUKU;

®  HCIIOJIb30BaTh (HOPMYIIBI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33]1a4;

e pemath 3a7aud HAa BBIYMCIICHHE BEPOSTHOCTH B TOM YHCIE C HCIOJIb30BaHUEM
dbopmy.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

® MpEACTaBIATh HMH(QOPMAIMIO O peAlbHBIX NpOIEeccax M SBICHHUSIX CIOCOO0M,
a/ICKBaTHBIM €€ CBOIICTBAaM M LI€JIH UCCIICAOBAHMS,

® AHANM3UPOBAaTh M CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKH BHIOOPOK,
NOJYYEHHBIX B TPOLIECCe pEIIeHUs MNPUKIATHON 3a7ayd, W3YYEHHUs PpealbHOTO SIBJICHMS,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

®  OIICGHUBATH BEPOSTHOCTh PEATLHBIX COOBITHI ¥ SBICHUN B PA3IIMUHBIX CUTYAIHIX.
TexcToBbBIE 3a1a4H

e Pemath mpocThIe U CIOXKHBIE 337a4YM, a TAKKe 3a/a4M MOBBIIIEHHONW TPYAHOCTU U
BBIJICJIATh X MaTeMaTHYECKYIO0 OCHOBY;

®  pacHo3HaBaTh Pa3HbIE BUIBI M TUIIBI 337a4;

®  UCIMOJB30BaTh Pa3Hble KpaTKUE 3aUCU KaK MOJIEIN TEKCTOB CIOXKHBIX 3a7a4 U 3a/1a4
MIOBBIINIEHHON CJIOHOCTH JJISi TIOCTPOCHUS MOWCKOBOW CXEMBI M PEIIeHHs 3a1ad, BHIOMpPATh
ONTUMAJIBHYIO JJIsl pacCMaTpUBaEeMOil B 3a/1aue CUTyalluld MOJIeNIb TEKCTa 33/1a4H;

®  pa3nuyaTh MOJENb TEKCTa M MOJENb pEIIeHUs 3a7ayd, KOHCTPYHPOBATh K OJHOM
MOJIENIN PEIICHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJIEIH TEKCTa 3a/1a4H;

® 3HATh M IPUMEHATH TPH CrIocoba MOUCKa perIeHus 3a1a4 (0T TpeOOBAHHS K YCIOBHIO
U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

®  MOJENUPOBATh PACCYKJICHMS MIPU MOUCKE PEIISHHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXEMBbI;

®  BBIJICNIATH ATAIBI PEUICHUS 337a4 U COJEpKAHNUE KaXJIOT0 ITara;

e yMeThb BBHIOMpATh ONTHUMAJIBHBIA METOJ] pELICHHs 3aJadd U OCO3HABaTh BBHIOOD
METO/1a, paccMaTpUBaTh pA3IUYHbIE METOJbl, HAXOAWUTh pAa3HbIC pEIICHUS 3aJaud, eclu
BO3MOXHO;

®  AHATM3WPOBATH 3aTPYAHCHUS TPU PEIICHUH 3a/1aY;

®  BHINOJHATH PA3JUYHBIC MMPEOOpPA30OBAHUS IMPEIUIOKEHHOW 3a/laud, KOHCTPYHUPOBATh
HOBBIE 3aJ1a4¥ U3 JaHHOMW, B TOM YHCIie 0OpaTHEIE;

®  UHTEPHPETHPOBATh BBIUMCIUTENIbHBIE pe3ylbTaThl B  3ajade, HCCIEN0BaTh
MOJIy4YEHHOE pellieHUEe 3aauu;

® U3MEHATh YCJIOBUE 3aJady (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIE JIaHHBIE),
UCCIIEIOBaTh N3MEHEHHOE NPe0Opa30BaHHOE;



®  aHaJIM3UPOBATh BCEBO3MOXKHBIE CHTYAI[MH B3aHMHOTO PACIOJIOKEHUS ABYX 00EKTOB
U U3MEHEHHE UX XapaKTePUCTUK MPU COBMECTHOM JBHKEHUM (CKOPOCTb, BPEMS, pACCTOSHUE)
IpU PELICHUH 3a/lay Ha JIBIKEHUE JBYX OOBEKTOB KAaK B OJHOM, TaK M B IMPOTHUBOMOJIOKHBIX
HaIpaBJIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYyallMM HAa OCHOBE M3MEHEHMs YCIOBUM 3a/Jaud MpuU
JBUKEHHUH T10 PEKE;

e  uccieloBaTh BCEBO3MOXKHBIE CUTYallMU MPU PELICHUH 3a/lad Ha JBI)KEHUE IO PeKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpPA3HbIC 33Ul «HA YACTHY;

e pemath U 0OOCHOBBIBATH CBOE PEIICHUE 337a4 (BBLICTSATH MATEMATHUECKYIO OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIa U YKUCIIa 10 €ro YacTU Ha OCHOBE KOHKPETHOT'O CMBICIIa Apoou;

e  O0BACHATH MJIEHTUYHOCTH 33]1a4 Pa3HBIX THIIOB, CBS3bIBAIONIMX TPU BEIUYMHBI (Ha
paboTy, Ha MOKYIKH, HAa JBUXKEHHUE), BBLACIATh TH BEJIMYMHBI U OTHOIICHHUS MEX]y HUMHU,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

e  BIAJCTh OCHOBHBIMU METOJAMH PEIICHUS 3a/lad Ha CMECH, CILJIaBbl, KOHIEHTPALIUH,
MCIIOJIH30BATh UX B HOBBIX CUTYAIHMSIX 110 OTHOIIEHHUIO K U3YYEHHBIM B MPOIIECCE OO yUCHHUS;

e  pemaTh 3aa4M HA MPOIEHTHI, B TOM YHUCJIE, CIIOKHBIC MPOIICHTHI ¢ 0OOCHOBAHUEM,
HCIIOJIB3YsI pa3HBIE CIIOCOOBI;

®  pemaTh JIOTMYECKHUE 3a/1a4u Pa3HBIMU CIIOCO0aMU, B TOM YHCIIE, C IByMsl OJIOKaMH 1
¢ TpeMsi OJIOKaMU JTaHHBIX ¢ TOMOIIbIO TaOJIHII,

e pemare 3aJa4d [0 KOMOMHATOPHMKE U TEOPUU BEPOATHOCTEH HA OCHOBE
WCIIOJIb30BAaHUS U3yYEHHBIX METOJIOB 1 OOOCHOBBIBATH PEIIICHUE;

®  pelaTh HECJOXKHBIE 3a/]a4l TI0 MATEMATHYE€CKOW CTATUCTHUKE;

®  OBJAJICTh OCHOBHBIMH METOJAMU PEHICHHS CIOXKETHBIX 3aJad: apu(pMeTHUecKui,
anredbpanveckuii, nepedop BapuaHTOB, FT€OMETPUUECKUl, TpaduuecKuii, MPUMEHATh UX B HOBBIX
110 CPaBHEHUIO C U3YYCHHBIMH CUTYaIIHSIX.

B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

®  KOHCTPYMpOBaThb HOBBIE JUIsl JaHHOW 3aJayd 3aJauyHble CHUTYallMM C Y4YE€TOM
peaTbHBIX XapaKTePUCTUK, B YACTHOCTH, MPHU PEIICHWU 3a7a4 Ha KOHIIEHTPAIlMH, YYUTHIBATH
IJIOTHOCTh BEIIECTBA; peliaTh U KOHCTPYHMPOBATh 3aJa4l HA OCHOBE PACCMOTPEHMS pealbHBIX
CUTYaIlMi, B KOTOPBIX HE TPEOYETCSI TOUHBIN BHIYMCIUTEIBHBIN PEe3yIbTaT;

®  pelaTh 33/1a4u Ha ABMKEHUE TI0 PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJayHbleé  CHUTyalluu,  NpUOMIDKEHHBIE K  peallbHOM
JNENUCTBUTEILHOCTH.

I'eomerpnyeckue Gurypsl

e (CB00OMHO oOMEpUPOBATH T'COMETPUUECKUMHU TOHSATHUSMHU TpPU pEHICHUH 3a1ad |
MIPOBEJICHUHN MaTEMaTHYECKUX PACCYKICHUI;

®  CaMOCTOSATENTHHO (DOPMYIHUPOBATH OMPEAEIECHUS T€OMETPUIECKUX (DUTYp, BHIIBUTATH
TUTOTE3bl O HOBBIX CBOWCTBAaX M TMPHU3HAKAX TeoMeTpudeckux (uryp u 0oOOCHOBHIBATH WU
ompoBeprath WX, 0000IIaTh WIM KOHKPETU3UPOBATH PE3yibTaThl Ha HOBBIE KJIACCHI (UTYP,
MIPOBOJMTH B HECIOKHBIX CITydasx Kiaccu(UKauio GUryp mo pa3auaHbIM OCHOBAHHSIM;

®  JCCIIEIOBATh YepTEKHU, BKJIIOYAst KOMOHWHAIINH ¢buryp, U3BJIEKATbD,
WHTEPIPETHPOBATH U TPeoOPa30BHIBATH HH(POPMAIIHIO, MPEICTABICHHYIO HA YePTEkKax;

e pemaTh 33/J1a4d TEOMETPUUECKOTO COJEP)KaHMs, B TOM YHCIIE B CHUTYyaIUsAX, KOT/a
QITOPUTM pEIICHUS] HEe CIEAYeT SBHO M3 YCJIOBHSI, BBHIMOIHATH HEOOXOMUMBIC IJIsi PEIICHHS
3a/ladyu JIOTIOJTHUTEIFHBIE TIOCTPOSHUS, HCCIE0BaTh BO3MOXXHOCTH NPHUMEHEHUS TEOpeM U
dbopMyn As peleHus 3a1ag;

e  (opmynHpoBaThH M TOKA3bIBATH T€OMETPUIECKUE YTBEPKICHUSI.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

®  COCTaBJIATb C HCIIOJIb30BAHHEM CBOMCTB T'€OMETPHUYECKUX (UTYp MaTeMaTUYEeCKUE
MOJIETM JJIsl pellieHusl 3aJad MPAKTUYECKOro XapakTepa W 3alad M3 CMEXKHBIX JUCHUIUIMH,
MCCJIEI0BATh MOJYYE€HHbBIE MOJIENIU U UHTEPIPETUPOBATH PE3YIILTAT.



OTtHoIEeHHA

e Bilagers NOHATHEM OTHOIIEHUS KaK METAIIPEIMETHBIM;

e  CBOOOJHO ONEPUPOBATH MOHATHAMH: PaBEHCTBO (pUryp, paBHbIE (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, IapajuIeJIbHOCTh IPSAMBIX, NEPIEHIUKYJIAPHOCTb IPSMBIX, YIJIBI MEXIY
OpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAs, NPOEKIus, mnoxodue ¢uryp, moaoOHbIe (GUTYPHI,
10J00HBIE TPEYTOJIbHUKH;

®  JCNOJB30BaTh CBOMCTBA 10JI00MS U PaBEHCTBA (PUIyp MPH pEILICHUH 3a1au.

B noBceHeBHOM KU3HM M NIPH U3YYEeHHHU APYTUX NPeIMETOB:

®  JCIOJIb30BaThb OTHOILUEHUS [UIl IIOCTPOEHUS M HCCIEHOBAHUS MAaTEMaTHYECKUX
Mojelield 00bEKTOB PeaIbHON KU3HH.

HN3mepenus n BbIYMCICHUS

e (CB00OmHO OmMEepUpPOBaTh MOHATHIMHU JJIMHA, IJIOMIAAb, 00BEM, BEIMYMHA yria Kak
BEJIMYMHAMU, UCIIOJb30BaTh PAaBHOBEINKOCTh U PAaBHOCOCTABJICHHOCTh IIPU PEIICHUHU 3a/1ad Ha
BBIYHUCIICHHE, CAMOCTOSTENIFHO MOY4YaTh ¥ HCIOJIB30BaTh (HOPMYJIBI IJIsl BRIYUCICHUH TUTOMIAAeiH
U 00beMOB (uryp, cBOOOAHO ONEpUpOBaTh LIMPOKUM HaOOpoM (opMys Ha BBIYHUCIECHUE NPHU
PELICHNUH CIIOKHBIX 3aJ1a4, B TOM YHUCJIE U 33Ja4 Ha BHIYMCICHUE B KOMOMHALMSIX OKPYXHOCTU U
TPEYroJIbHUKA, OKPY’KHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUY;

®  CaMOCTOSTENBHO (POPMYIUPOBATH TMIIOTE3bI U IPOBEPATH X JOCTOBEPHOCTb.

B noBceiHeBHOM KU3HM M TIPM U3Y4YE€HHH APYTUX NMPeJIMeTOB:

e CBOOOJHO omepupoBaTh (OpPMYIaMH TPH PEUICHWH 3aJad B APYTHX Y4EeOHBIX
npeaMeTax v IpH MPOBEICHUH HEOOXOIMMBIX BEIUMCIICHUH B peaJbHON JKU3HU.
I'eomeTpuyeckne NocTpoeHus

e OmnepupoBaTh IOHATHEM Ha0Opa 3JIEMEHTOB, OIPEACIAIOUIMX I'€OMETPUUYECKYIO
durypy,

e  BJaAeTh HAOOPOM METOJIOB ITOCTPOSHHUH HUPKYJIEM U TUHEHKOMH;

¢  [IPOBOJUTH AHAIM3 U PEATN30BBIBATH ATAIBI PEIICHUS 337]a4 HA IOCTPOCHHUE.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIIOJHATH IOCTPOEHUSI HA MECTHOCTH;

®  OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYXKAIOIIEro MHUpa.
IIpeoGpazoBanusn

e OmepupoBaThb [BWKEHUSIMH M NIpeoOpa3OBaHUSMU Kak MeTanpeAMETHBIMU
HOHSTHUSMY,

®  ONEpHUpOBATH MOHATHUEM JIBUKEHHUS U IpeoOpa3oBaHUs MOA00Ms JUIsi 0OOCHOBaHUIA,
CBOOOJIHO BJIAJETh MpHEMaMH MOCTPOeHHs (UTYp ¢ MOMOLIbIO JBHKEHUH M IpeoOpa3oBaHUs
no100usl, a TaKke KOMOMHAIMAMU JIBU)KEHUH, IBUKEHUI U TpeoO0pa30BaHU;

® CIOJIB30BAaTh CBOMCTBa JBMKEHMH U mpeoOpa3oBaHUil Juisi  IPOBENCHUS
000CHOBaHMUS U J1I0Ka3aTeNbCTBA YTBEP)KICHUH B TEOMETPUU U IPYTUX YUEOHBIX MTPEIMETaX;

®  T0Jb30BAThCS CBOMCTBAMM JBMXKEHUH U peoOpa30BaHUM MpH PELICHUHN 33/1a4.

B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMeTOB:

® T[PUMEHSTh CBOMCTBA JBWKEHUH W TNPUMEHATh MOJ00ME JUIsl TMOCTPOCHUH U
BBIYMCIICHUM.

BexTOpbl M KOOPAUHATHI HA MJIOCKOCTH

e (Cpo0OomHO omepupoBaTh MOHATUSAMU BEKTOp, CYMMa, pa3HOCTb BEKTOPOB,
IIPOM3BEICHUE BEKTOpPA HA YHUCIO, CKAIIPHOE IIPOU3BENEHHUE BEKTOPOB, KOOPAMHATBHI Ha
IIJIOCKOCTH, KOOPAMHATHI BEKTOPA;

®  BIAJETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTHU JJISl pEeLIeHMs 3a/1a4
Ha BBIYMCIIEHUE U JI0Ka3aTEIbCTBA;

®  BBIIOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT JI0OKA3aTEIbCTBO M3BECTHBIX E€MY
reoMeTpruYecKuX (akToB (CBOWCTBA CPEAHUX JIMHUM, TEOPEM O 3aMeUaTeIbHBIX TOUKAX U T.I.) U
NOJIy4aTh HOBBIE CBOMCTBA N3BECTHBIX (UTYD;



®  UCMOJB30BaTh ypaBHEHUs (QUTYp JUIS pEeIIeHUs 331a4 M CAMOCTOSITEIIbHO COCTaBIIATh
YPaBHEHHSI OTIENBHBIX MIOCKUX (QUTYD.
B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

®  HCIIOJIB30BAaTh MOHSTHUS BEKTOPOB M KOOPAMHAT Ul pEIIeHUs 3ajgad 1o (usmke,
reorpauu U APYruM y4eOHBIM MIPEIMETAM.
HUcTopusi MaTeMaTHKHU

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHM30BAHHYIO CUCTEMY HAay4HBIX 3HAHHI, B
YaCTHOCTH BIQJIETh TPEACTABICHUSAMH 00 aKCHMOMAaTHYECKOM IIOCTPOSCHHH T€OMETPUH U
NEPBUYHBIMU NPEACTABICHUSIMU O HEEBKIUIOBBIX F€OMETPHUSIX;

e paccMarpuBaTh MaTEMaTHKy B KOHTEKCT€ MCTOPUM pPA3BUTHSA LMBUIM3ALUU U
VCTOPUU Pa3BUTHSI HAYKH, [IOHUMATh POJIb MaTEMaTUKU B pa3BUTUH Poccuu.
MeTtoabl MATEMATHKH

e Biagerp 3HaHMSAMHM O pa3IUYHBIX METOJaX OOOCHOBAHHMS U ONPOBEPKEHUS
MaTeMaTUYECKUX YTBEP)KJIECHUN U CaMOCTOSTENbHO IPUMEHATD UX;

e BIAJCTh HaBbIKAaMM aHaJIM3a YCJIOBMS 3aJaud M OINpPEAENCHUS MOAXOIALIMX IS
pelieHus 3a1a4 U3y4YeHHbIX METO/I0B WJIM X KOMOUHAIIHIA,

®  XapaKTepu3OBaTh  IMPOU3BEACHUA MCKYCCTBA C  Y4€TOM  MaTeMaTHUYECKUX
3aKOHOMEPHOCTE B  MPUPOJE, HCIOJIB30BaTh MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbBHOM TBOPYECTBE.

2. Coaep:xanue yueOHOro npeamera «MaremMaTuka.

S kiacc.
HartypaabHble ynciaa u mkajabl. UteHue U 3anuch HaTypainbHbIX uncen. Otpe3ok. M3mepenue
U TI0CTpOeHHE OTpe3KoB. KoopAWHATHBIN 1y4, €QUHWYHBIM OTPE30K, KOOPAMHATBHI TOYEK.
CpaBHeHHE YHCe.
CroxxeHue ¥ BbIYMTaHHE HATYPAJIbHBIX Ynces. ClI0)KEeHHE, CBOICTBA CIIOKEHUs. Borunranue.
UucnoBsle 1 OYKBEHHBIE BBIPAXKEHUS. Y paBHEHHUE.
YMHOXKeHHE U IeJIeHHE HATYPAJBbHBIX YHce]l. Y MHOXEHHUE, CBOMCTBA YMHOXKEHHUS. [leneHue.
VYrpouieHue BoIpakeHul, packpbiTue ckoOokK. Ilopsaok BeinonHeHus aerictBuil. CTeneHp yncia.
IInomaan wm o0bembl. Ilmomans, enuHunel u3MepeHus miomany. Popmyna IUIOMALU
npsMoyrosibHuka. OObeM, eauHuIbl u3MepeHus oO0bema. OO0beM  MPSMOYTOJBHOIO
napajulieJenumneia
OObIkHOBeHHBbIe Apo0u. OKpyxXHOCTb, Kpyr. Jlonu, oObIkHOBeHHBIE Ipodu. CpaBHeHue,
CJIO’KEHHUE M BhIYMTAaHUE OOBIKHOBEHHBIX pOoOel ¢ 0IMHAKOBBIMH 3HaMeHaTelsiMu. CMelaHHble
yycia. CioxkeHne U BBIYUTaHWEe CMEIIaHHbIX YHCEN C OAMHAKOBBIMU 3HaMEHATENISIMU
JecsiTnuHble Apo0u. JlecaTHuHas 3aUCh IPOOHBIX unces. CpaBHEHUE, CI0)KEHUE U BEIUNTaHHE
NecITUUHBIX Apooeit. [Tpubnmxennsie 3HaueHus. OKpyrieHue YUCell.
YMHoO:KeHHe U JieJIeHHe 1eCATHYHBIX Apodeil. YMHOXXEHHUE U JIeJIeHne AeCATHYHBIX ApoOeil Ha
HaTypaJIbHbIE YHCIa. YMHOXKEHHE U JeJieHHE NeCATUYHOM ApoOM Ha AECATUYHYIO JpOOb.
Cpennee apudmeTnueckoe.
HNHcTpyMeHTBI Il BBIYMCICHUH W u3MepeHMil. Mukpokanbkymarop. Ilponents. Yrom,
U3MEpPEHUE M IIOCTPOEHHME YIIoB. UepTeKHbI TpPEyrojbHUK, TpaHcnopTup. Kpyrosbie
JUarpamMmbl.
IloBTOpEHME

6 kaacc.
JMeanmocthb yucea. Jlenurenu u kpatuele. [Ipusnaku genumoctu Ha 2; 3; 5; 9; 10. IlpocTeie u
COCTaBHBIE umucia. PasznokeHWe Ha TPOCThie MHOXWUTENW. HamOonpmmii oOmMA IeTUTENb.
Bsaumuo npoctsie uncna. Hanmensiee odiiee kpaTHoOE.
CioxeHne U BbIYMTAHHeE JAPo0eii ¢ pasHbLIMU 3HAMeHaTeassMU. OCHOBHOE CBOWCTBO JPOOH.
Coxkpamenue apob6eii. [IpuBenenue apodeii k obmeMy 3HameHarento. CpaBHEHHE, CIIOKEHUE U



BbIUKTaHUE po0elt ¢ pa3HbIMU 3HaMeHaTensIMu. C0XKeHHe U BHIYUTaHNE CMEIIAHHBIX YHCE.
YMHOKeHHE U 1eJIeHHe 00bIKHOBEHHBIX JApodeii. YMHOxeHue apobeii. Haxoxnenue apodu ot
ymcna. [IpuMenenue pacrpenenuTebHOTO CBOMCTBa YMHOXEHHS. B3auMHO oOpaTHbIe ymcla.
Henenne npobGeii. Haxoxaenue uncna mo ero apoou. JpoOHbIe BEIpaKEHHUS.

OtHomennss u mnpomopuuu OtHomeHus. [lpomopuuu, OCHOBHOE CBONCTBO MPONOPLMH.
[Ipsmass u oOpaTHas NPONOPIHOHATBHBIE 3aBUCHMMOCTH. Macmrtab. [inHAa OKPYXHOCTH H
momaae kpyra. lap.

HonoxurenbHble W OTpULATENbHBbIE YKMcaa. KoopauHatel Ha npamoid. [IpoTUBONOIOKHBIE
yucna. Monyne uncia. CpaBHeHue uncell. Mi3MeHeHue BelIu4rH.

Cio’keHNe U BBIYMTAHHE MOJIOKUTEIBHBIX U OTPUIATEJbHBIX Yucesa. CoXKeHrue 4ucen ¢
MIOMOILBI0 KOOpAMHATHOM mnpsaAMon. CroxkeHwe oTpulaTesbHbIX uucena. ClOoKeHue 4YHcesl ¢
pa3HbIMU 3HaKaMu. Beruuranue.

YMHoO:XeHHe U [eJIeHHe MOJIOKUTEJIbHbIX U OTPULATEJbHBIX YKMce] YMHOXeHue. [lenenue.
Panmonaneuelie uncna. CBoiicTBa NEUCTBUH C pallUOHATIBHBIMHU YU CIIAMH.

Pemenne ypaBuenuii. Packpeitue cko6ok. Koaddumment. [logoOusie cnaraemole. Pemienue
YpaBHEHUM.

Koopmmuatel Ha miockoctu. Ilepnennukynspueie mnpswmbie. [lapamiensHble npsiMbie.
Koopaunarnas miockocts. Cronbuatsie nuarpammel. ['paduku.

IToBTOpEHHE

7 kJ1acc.
BoipaxkeHusi, ToXKI1eCTBa, ypaBHeHUs] YMCIOBbIE BHIPAKEHUS U BBIPAXKEHUS C IIEPEMEHHBIMU.
YucnoBoe 3HaueHUEe OYKBEHHOTO BbIpakeHUs. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxaecTBo,
JIOKa3aTe’IbCcTBO TOXAECTB. llpocreiimme mpeoOpa3oBaHMsi BBIPAKEHUH C TMEPEMEHHBIMHU.
VYpaBHeHnue ¢ onHol nepemenHol. Kopens ypaBHeHus. JIuneliHoe ypaBHeHUe. Pemenue 3anad ¢
HCITOJIb30BAHUEM JIMHEWHBIX YPABHEHUMN.
CraTucTHYecKHe XapaKTePUCTUKH
Cpennee apudmeTndeckoe, pazMax M Moja, HauOoJiblliee ¥ HaUMEHbIlee 3HauYeHus. MeauaHa
KaK CTaTUCTUYECKAsl XapaKTEPUCTHKA.
DOyHKIUHA
[Tonsatue ¢ynkuun. OO6nacte onpeaeneHus @QyHkuuu. CrocoObl 3aaaHus  (QYHKIMH.
Boruncnenue 3nauennit pynkuuu no ¢popmyne. I'papuk pynkunu. OyHkuus y = kx + b u eé
rpapuk. 'eomerpuueckuii cmbicn kodp¢unuenroB. Oyuknus y = kx u ee rpapuk (mpsmas
IPONOPLUOHAIBHOCTb).
CremneHb ¢ HATYpaJbHBIM MOKa3aTeIeM
Crenenp ¢ HaTypaJbHBIM IOKa3aTesneM M e€ cBoiicTBa. OAHOWIEH U €ro CTaHAapTHBIA BHI.
VMHOKEHHE OJHOUICHOB. Bo3BeneHne onHouneHa B creneHb. ynkuun y = X2, y = X5 u ux
rpaduxu.
Mmuorouiensl Muorounen. CreneHp MHoOrowieHa. Cll0KEHHME, BBIYMTAHME W YMHOXKEHUE
MHOTOYJICHOB. Pa3iokeHne MHOTo4JieHa Ha MHOXHTENU: BBIHECEHHEM OOIEro MHOXKHTENS 3a
CKOOKH, CIIOCOOOM TPYIITUPOBKH.
®opMyJIbl COKPALIEHHOTO YMHOKEHHUS
KBagpar cymmbl u KBagpaT pasHocTH. PasHocTh kBaapatoB. CymMma U Pa3sHOCTh KyOOB.
[IpeoOpazoBanme 1ETbIX BHIPAKCHHI.
Cucrembl JIMHEHBIX YPABHEHHU I
JluneitHOe ypaBHEHHE C JABYMS IE€PEMEHHBIMH, €ro rpaduueckas uHTepnperanus. Cucrema
YPaBHEHUM, TIOHATHE PEIIEHUS CHUCTEMbl YpPAaBHEHHUH C JABYMs IIEPEMEHHBIMM; pELIECHUE
JUHEMHBIX  CHCTEM  TMOJCTAHOBKOM u  anreOpanuyeckuM  cioxeHuem. ['paduueckas
MHTEPIIPETALNS CUCTEMBI IMHEWHBIX YPAaBHEHUH C IByMs IEpeMEHHBIMU. Perenne 3anau
IloBTOpEHUE



HavanbHble reomeTpryecKkue CBeACHHS.

['eomerpuueckue ¢urypsl u Tena. PaBeHcTBO B reoMerpuu. Todka, mpsMas M IIJIOCKOCTb.
Paccrosinue. Otpe3ok, syd. Jlomanas. VYroa. Ilpsmoit yroa. Octpble W Tymbl€ YIJbl.
BepruxkanbsHble 1 CMEKHBIE YIUIBL. bUcceKTpuca yriia U ee CBOMCTBa

TpeyrojibHuK

IIpssMOoyrosbHBIE, OCTPOYIOJBHBIE, W TYIOYIOJIbHBIE TPEYroJbHUKUA. DBpicora, MeauaHa,
OuccekTpuca, CpeaHsisi JHMHHUS TpeyrojibHuUKa. PaBHOOeIpeHHble U  PaBHOCTOPOHHHUE
TPEYroJbHUKH; CBOMCTBA M NMPH3HAKH PAaBHOOEIPEHHOrO TpeyrojbHHMKA. [Ipu3Haku paBeHCTBa
TpeyrosbHUKOB. HepaBeHcTBO TpeyronpHuka. CymMma yrioB TpeyrosibHUKa. BHemHue yrisl
TPEYrojabHUKA. 3aBUCHUMOCTb MEXY BEJIMUYNHAMU CTOPOH U YIJIOB TPEYTIOJIbHHUKA.
IMapajuiesbHbIE IPSIMBbIE.

[TapayuienpHble M Iepecekaromuecs npsmble. llepneHauKyIsIpHOCTE IpsMBIX. TeopeMsl O
NapaJyIeIbHOCTH U MEPIEHINUKYIAPHOCTH NpAMbIX. CBOKWCTBO CEPEIMHHOIO MEPIEHINKYISIpa K
oTpe3Ky. [leprieHauKynsp 1 HaKJIOHHASI K IPSAMOM

CooTHOLIEHHE MeKAY CTOPOHAMH M YIJIAMHU TPEyroJibHHUKA.

HepasenctBo TpeyronpHuka. CymMma yrioB TpeyrojbHUKAa. BHEIIHHE YIJIbl TpPEyrojbHUKA.
3aBUCUMOCTh MEXAY BEIMYMHAMHU CTOPOH U YIJIOB TPEYTOJIbHUKA

8 kiaace.
BrogHoe moBTOpEHME
PanuonanbHbie 1podu
PanmonaneHas 1poO6b. OCHOBHOE CBOWCTBO JpoOu, cokpaineHue apoded. TokaecTBeHHBIC

-~ K .
npeoOpa3oBaHus pallMOHAIBHBIX BhIpaxeHui. DyHKua y =— U e€ rpaduxk.
X

KBagpaTHbie kopHn

[TonsiTue 00 wuppanuoHaibHBIX uHciaax. OOmMe CcBeIeHUs O JACWCTBUTENBHBIX YHCIAX.
KBanpathslit kopeHb. [loHsATHE 0 HAX0XKICHUH MPUOJIMKEHHOTO 3HaYEHUSI KBAJAPATHOTO KOPHSL.
CpoiicTBa KBaJpaTHbIX KOpHeH. I[IpeoOpa3oBaHus BbIpaXXEHHH, cOAepXKallUX KBaJpaTHbIC
kopHu. DyHKIHA y = +/x , eé cBoiicTBa 1 rpaduk.

KBaaparusie ypaBHeHUA

KBanpatHoe ypaBHeHune. @opMyiia KOpHEH KBaJpaTHOrO ypaBHEHUs. PemeHue pannoHalIbHBIX
ypaBHeHui. PemnieHue 3aaad, NpHUBOAAIIMX K KBAJPaTHBIM YPAaBHEHUSAM W IIPOCTEHUIINM
palOHaIbHBIM YPaBHEHUSM.

HepaBencrBa

UYucroBble HepaBeHCTBA W HX CBOWCTBA. llouneHHOE ClOKEHHME W YMHOMKEHHE YHCIOBBIX
HepaBeHCTB. llorpemHocTe ¥ TOYHOCTH HpuOMMKeHUs. JIMHelHble HepaBeHCTBa € OJHOMU
MIEPEMEHHOMN U UX CUCTEMBI.

CreneHsb ¢ HeJbIM NMOKa3aTe1eM. JJIEMEHThI CTATHCTHKH

CreneHb ¢ LeabIM ITOKa3aTeaeM U ee cBoiicTBa. CTaHIapTHBIN B uncia. HauanbHble cBeeHUS
00 opraHu3aIy CTaTUCTUUYECKUX HCCIEA0BaHUN.

IloBTOpPEHME

Yemuvipexyzonvnuxu

MHOTOyronbHUK, BBITYKIBII MHOTOYTOJIBHUK, YeTBIPEXYroJbHUK. llapammenorpamm, ero
cBoiicTBa M mpusHaku. Tpaneuus. [IpsmoyroiabHHMK, poMmO, KBaapaT, ux coicTBa. OceBas u
LEHTpaJIbHasi CHMMETPHH.

ITnowaow

[TonssTe MIOIaAXM MHOrOyrosbHMKa. Ilmomanu npsSMOyronbHHMKa, MapauIeIorpaMMa,
TpeyrojapHUKa, Tpanenuu. Teopema I[Iudaropa.



Iloooonvie mpeyzonvnuxu

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku mogoous TpeyroabHUKOB.

[TpumeneHue mogoous K J0Ka3aTeIbCTBY TEOPEM U pelieHuto 3afad. CHHYC, KOCUHYC M TaHT'€HC
OCTpOTO yrja MNpsSMOYrOJbHOIO TPEYrOJbHUKA.

Okpysrcnocmep

B3aumHoe pacnonoxenue npsiMon U OKpykHOCTH. KacaTenbHast K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BOHMCAHHBIE YIJbl. YeThlpe 3amedaresbHble TOYKH TPEYrOJIbHHKA.
BnucanHas u onucaHHas OKpY>KHOCTH.

Iloemopenue.

9 ki1ace
KBagparuunasa pyHkuus
Oyuknusa. O6nacte onpeaeneHus U oonacts 3HaueHui GyHkiuu. Crnocoosl 3aganus QyHKINU.
CgoiictBa pynkiuii. KBagpaTHbIil TpexwieH U ero KopHu. Pa3nokeHne KBapaTHOTO TpEeX4IeHa
Ha MHOXUTenu. OyHkius y=ax?, e€ rpaduk u cBoictBa. ['paduxu Gpynkumii y=ax>+n u y=a(x-
m)?2. [Toctpoenne rpaduka kBaapatnyHoi GyHkiun. Oynknus y=x?. KopeHs N-oii creneHw.
YpaBHeHHUs] M HEPABEHCTBA € OJJHOM NepeMeHHOM
Ilenoe ypaBHeHHE U €ro KOpHU. [IpoOHbIE paliiOHaIbHbIE YPABHEHUSI.
Pemienne HepaBeHCTB BTOPOHM CTENEHU C OJHON NEpeMEHHOM. PelieHne HepaBeHCTB METOAOM
WHTEPBAJOB.
YpaBHeHHUsI 1 HEPABEHCTBA C IBYMs IePEeMEHHbIMH
VYpaBHeHHE C JBYMsI NEpEeMEHHBIMH M ero rpaduk. I'paduueckuii crmocod pemieHus cucreMm
ypaBHEHHUH. Pelenue cucteM ypaBHEHUI BTOPOH CTENEHU. Pelienne 3a1a4 ¢ MOMOIIBI0 CUCTEM
YpaBHEHUI BTOPOM CTETECHMU.
HepaseHncta ¢ aByMs nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMs IIEPEMEHHBIMHU.
Apupmernyeckass H reomerpuyeckasi nporpeccum IlocnenoBatenbHocTH. OnpeneneHue
apupmeTrueckoil nporpeccun. Popmyna N-ro wieHa apupmernyeckor mporpeccun. Popmyna
CYMMBI IIEPBBIX N UJIEHOB apU(PMETHUECKON IPOrPECCHH.
Onpenenenne reomerpudeckod mporpeccun. @opMysna N-r0  wWieHa TIe€OMETPUYECKOU
nporpeccur. @opmyiia CyMMBbI IEPBBIX N YIEHOB F€OMETPUYECKON MPOIPECCHH.
DJIeMeHTbl KOMOMHATOPHUKHU H TEOPHH BEPOSAITHOCTEH
[Tpumepsl kKoMOMHATOPHBIX 3aaa4. [lepectanoBku. Pazmemenus. Coueranus.
OTHocHTeIbHAS YAaCTOTa CIIy4aliHOTO COOBITUSA. BepoATHOCTh paBHOBO3MOYKHBIX COOBITHH.
O0o0maroniee NOBTOpeHNHE H KOHTPOJIb

BekTopsl. MeToa koopauHaT

ITonsitne BekTopa. PaBeHCTBO BekTOpoB. ClOKEHHME M BBIUWTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4uncio. Pa3nokeHue BekTopa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTsl
BekTopa. [Ipocreiimme 3agaun B KOOpAWMHATax. YPaBHEHHS OKPY)KHOCTH U TPSAMOHU.
ITpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH PEIICHUU 3ajau.

CooTHolIEeHUs MeKIYy CTOPOHAMHM W YrJIaMH TpeyroJibHuka. CkajisipHoe Npou3BeleHHe
BEKTOPOB.

CuHyc, KOCUHYC M TaHT€HC yriia. TeopeMbl CHHYCOB M KOCHMHYCOB. PelieHue TpeyroabHUKOB.
CkansipHO€E MPOU3BENECHNE BEKTOPOB U €0 IPUMEHEHNE B TEOMETPUUECKUX 3a]adax.

JITMHA OKPYKHOCTH M IJIOLIAb KpPyra

[TpaBriibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIIMCaHHAs OKOJIO IPaBMJIBHOIO MHOTOYTOJIbHUKA
U BrOHMcaHHas B Hero. [locTpoeHue NpaBUIBHBIX MHOTIOYTOJILHUKOB. JlJIMHA OKPYXHOCTH.
[Tnomans kpyra. [IBmwkenus. OtoOpaxenue miockoctu Ha ceds. [lonstue nBuxenus. Oceas u
HeHTpalibHast cummeTpuu. [lapamnensHbiii nepenoc. [ToBopoT. HanoxxeHnus u 1BuxeHUs.

O0 akcnomax reomeTpuu

becena 06 akcuomax reoMeTpuu.



HauanbHble cBeJleHHs U3 CTepeoMeTpHHU
[Ipeamer crepeomerpuu. ['eomerpuueckue Tena U MOBEPXHOCTU. MHOTOTpaHHUKH: MPHU3MA,
napajuiesienunen, napamuaa, GopMylbl A BBIYMCICHUS WX O00BEMOB. Tena U MOBEPXHOCTU

BpallleHUs: MWIWHAP, KOHYyc, cdepa, map, ¢GOpMylIbl s BBIYHCICHUS WX IUIOMIACH
MOBEPXHOCTEN U 0OHEMOB.
IloBTOpPEHME
3. TemaTuyeckoe MJIAHUPOBAHME
S KJace
No | Ha3Banue TeMbl KomuuecTBo | DnekTpoHHbIe (IU(PPOBHIE)
/i 4acoB o0pa3zoBaTeIbHBIE PECYPCHI
1. | IloBTOpeHue 5
2. | HatypanpHble ynciia U MIKaJIBI 14
3. | CnoxxeHue U BBIYMTAHUE HATYPAIbHBIX 20
qrcen
4. | YMHOXEHHE U JIeIeHNe HaTypalbHbIX yucen | 21
5. | Ilnomanu u 00beMBI. 15
6. OOBIKHOBEHHBIE APOOH 25
7. | Hecaruunblie qpo0wu. 13
8. YMHOXEHHUE U JCIICHUE JIECATUYHBIX Ipodei. | 26
9. | UHCTpyMEHTHI 17151 BBIYHCIICHUH 17
W3MEPEHU.
10. | IToBTrOpeHue 14
6 knacc
Ne | HazBaHue Tembl KonunuecTBo DIEKTPOHHBIE
n/m 4acoB (udpoBbIe)
o0Opa3oBaTenbHbIC
pecypchl
1 | IToBropenue 4
2 | JletumocTh 9mcCel. 20
3 | CioxxeHue M BblUMTaHME ApoOeill ¢ pa3HBIMHU 22
3HAMCHATEIISIMU
4 | YMHOXEHHE ©  JelieHHe OOBIKHOBEHHBIX 32
JIpOOeH.
5 | OTHOLIEHUS U TPOMIOPIIHH. 19
6 [TonoxuTenbHble U OTPUILIATENILHBIE YHCIIA. 13
7 Clo)XeHHEe W BBIYMTAHUE TOJIOKUTEIIbHBIX M 11
OTPUIATENLHBIX YHCETI.
8 VYMHOXEHNEe W [eJIeHHe TOJOXKUTEIBHBIX U 12
OTPUIATENLHBIX YHCET
9 | Pemenne ypaBHEHHUH. 15
10 | KoopanHaThl Ha MIOCKOCTH. 13
11 | UToroBoe noBTOpEHUE Kypca MaTeMAaTUKU 9
7 Kaace
Aareodpa
Ne n/m | Ha3Banue TeMsl KonuuecTtBo ONEKTPOHHBIE
JacoB (tudpoBsie)




o0Opa3oBaTenbHbIC
pecypcehbl
1 BeIpaxeHus1, TOK1eCTBA, YpaBHEHUS 18
2 CTaTuCTHYECKUE XapaKTePUCTUKHU 4
3 DyHKIUU 11
4 CreneHb C HATYpaAJIbHBIM MTOKa3aTeIeM 11
5 MHorousneHsl 17
6 PopMyJIbl COKPAIIEHHOIO YMHOKECHUS 19
7 Cuctembl TUHEHHBIX YpaBHEHUH 16
8 [ToBTOpeHue 6
I'eomerpus
DNEeKTPOHHBIE
Tema Koa-Bo (uudpoBsbie)
yacoB o0Opa3oBaTeNbHbIC
pecypcehl
HauanbHble reoOMeTpUYECKHE CBEICHHSI 8
TpeyronbHUKN 18
[TapasienpHble MpsiMble 12
COOTHOIIEHHS M@Ky CTOPOHAMU U YTIIaMU TPEYTrOJIbHHUKA 21
HToroBoe moBTOpEeHHE Kypca TEOMETPHH 7 Kiiacca 9
8 kiace
Auaredpa
Ne Tema KonnuecTBo | DneKTpoHHBIE
4acoB (mudpoBsie)
o0Opa3oBaTenbHbIC
pecypchl
1 IToBTOpEHME 3
2 PanmonansHbie 1pobu 21
3 KBanpaTHble KOpHU 18
4 KBanpaTHbsle ypaBHEHUS 21
5 Hepasenctpa 20
6 Crenens C 11eJIbIM TOKa3aTesneM. DJIEeMEHThI 11
CTaTUCTHKH
7 HTorosoe noBTopeHne 8
I'eomerpusn
Ne | Tema KonnuaectBo | DnekTponHble (U pPOBLIE)
4acoB o0pa3zoBaTesbHbIE PECYPChI
1 | YerblpexyroabHUKU 14
2 | IInomans 14
3 | [omoOHBIE TPEYTONHHUKH 19
4 | OKpyXHOCTb 17
5 | IloBropenwe. 4

9 kJacce




Auredpa

Tema KonuuyecTBo | DlEeKTpOHHBIE
4acoB (uudpoBbie)
o0Opa3oBaTenbHbIC
pecypcebl
KBangparuunas pyHKuus 22
YpaBHEHUs 1 HEPABEHCTBA C OJIHOM MEPEMEHHOM 14
YpaBHEHHUsI M HEPABEHCTBA C JIBYMs [IEPEMEHHBIMU 17
Apudmerrdeckass 1 TeOMETPUIECKas TPOTPECCUU 15
DJIeMEHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 13
O6o0m1aronee MOBTOPEHHUE M KOHTPOIIb 21
HUtoro 102
I'eomerpus
Tema KonuuectBo | DnexTpoHHbIe (LIUPPOBLIC)
9acoB 00pa3oBaTeNbHbIE PECYPCHI
[ToBTOpenue § kiacca 2
BekTtopsl. 8
Metoa KoopaArHAT 10
CooTHOIIEHHS MEX1y CTOPOHAMU U 11

yriiaMmu Tpe€yrojbHHKaA. CKaJ'IHpHOC
IMPOU3BCACHUC BEKTOPOB

JlnHa OKpYKHOCTH | IJIOIAAb Kpyra 12
JIBrokeHHS 8
HavanbeHble cBeieHUs U3 8
CTEPEOMETPUH

006 akcroMax IJIaHUMETPUU 1
IloBTOpEHME U KOHTPOJIb 8
Htoro 68

3.1. BocnurarebHbII MOTEHUHAJ YPOKA

Peanmaum{ neaarornt4ycCKuMmn pa6OTHI/IKaMI/I BOCIIMTATCJIBHOTO IIOTCHIOHAIa YpOKa

npeamnojgaract cieayromiee: YCTAHOBJICHUC AOBCPUTCIIBHBIX OTHOIIICHUH
MCXKAY nNeaarorutdcCKum pa60THI/IKOM " €ro 06y‘—IaIOI_HI/IMI/IC$I, CHOCO6CTByIOHII/IX IMO3UTHUBHOMY
BOCIIpUATHUTIO 06y‘laIOH_II/IMHC}I TpC6OBaHI/II>'I n HpOCBG neaarorudcCKoro

pabOTHUKA, TIPUBJICYCHUIO UX BHUMAHHS K 00CYXJIaeMOi Ha ypoke WH(OpMAIUU, aKTUBU3AINN
UX MTO3HABATEJIbHOM NEeITCIbHOCTH,

o0y XeHue 00yJaronuxcsi coOM01aTh Ha YPOKe OOLIEMPUHATHIC HOPMBI TIOBEICHHS,
npaBUIIa 001IeHUS co CTapIIUMU (meparoruuecKuMu paboTHUKAMH)
u CBEPCTHUKAMHU (oOy4arormumucs), TIPUHITATIBI yaeOHOMU JUCITUTITAHBI




¥ CaMOOPTaHHU3alnH;

NpUBJICUCHNE BHUMAHHUS OOYYaIOUIMXCS K IIGHHOCTHOMY acCIeKTy M3Yy4aeMbIX
Ha ypoKax SIBJICHWH, OpraHM3alysl UX padoThl C MOJlydaeMOi Ha YpOKE COIMAJIbHO 3HAUYUMOM
uHpopManreil — MHULIMUPOBAHHE €€ OOCYKICHHs, BBICKAa3bIBAaHUS OOYUYAIOIIMMUCS CBOETO
MHEHHUS I10 €€ ITOBO/1Y, BBIPAOOTKH CBOETO K HEH OTHOIICHNS;

MCIOJIb30BAaHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COZIepKaHusl ydeOHOTro MpeaMeTa yepes
JIEMOHCTpAIMIO  OOy4aromuMcs IMPUMEPOB  OTBETCTBEHHOTO, T'PAXIAHCKOTO ITOBEICHHS,
IPOSIBJIICHUS] YEJIOBEKOMIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB
JUISL YTSHUS, 3a]1a4 JUIs PEIeHHs, TIPOOJICMHBIX CUTYalui JUIs OOCYKICHUS B KJacce,

IpUMEHEHHEe Ha YpPOKE HWHTEPaKTHBHBIX (opM paboThl ¢  0OydYarOUIMMHUCH:
UHTEIJICKTYaJIbHBIX U, CTUMYJIUPYOLINX T03HABATEIFHYI0 MOTHBAIMIO 00yYarONIHXCs;
JTUIAKTUYECKOTO  TeaTpa, TIAe  IMOJyYeHHbIE Ha  ypOKe 3HAHUSA  OOBIIPHIBAIOTCSA
B TeaTPaJbHBIX IIOCTAaHOBKAX; AMCKYCCHH, KOTOpBIE MIalOT OOydYaroluMcs BO3MOKHOCTD
nproOpecT OIBIT BEACHHS KOHCTPYKTHBHOTO JHAJIOra; TPYNIOBOH pabOTH WM pabOTHl B
napax, KOTOpbIe ydaT OOy4aroIIMxXcsi KOMaHIHOH paboTe M B3aMMOJCUCTBHIO C JAPYTUMH
00yJaroumMucs;

BKJIIOUCHHE B YPOK UTPOBBIX IMPOLEAYP, KOTOPbIE MOMOTAIOT MOAJACPKaTh MOTHUBAILIUIO
00y4aromuXxcst K MOJy4eHUIO 3HAaHUN, HAJIA)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, IOMOTAIOT YCTaHOBJICHHUIO JOOPOKeIaTenbHON aTMOc(ephl BO BpeMs YPOKa;

opranu3anysi medcTBa  MOTHBHUPOBAHHBIX M SPYAUPOBAHHBIX  OOyYarOMIUXCS
HaJl UX HEYCIEBAIOUIMMHU OJHOKJIACCHUKAMH, JAIOIIET0 OOyYaroIIMMCSl COIMATbHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA M B3AaNMHOM ITOMOIIIH;

WHHUIUMPOBAHUE U TMOJJIEPXKKA HMCCIEAOBATEIbCKOM NEATEIBHOCTH OOydYaromuxcs B
paMKax pealu3alyuy UMW HHIUBUIYAJIbHBIX W TPYIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO
JacT  OOydYaromMMCS BO3MOXKHOCTh TPHOOPECTH HAaBBIK  CAaMOCTOSITEIBHOTO — PELICHUS
TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHMS U OPOpPMIICHHS COOCTBEHHBIX HJIEH, HABBIK
YBOKUTEIBHOTO OTHOIIEHUS K YYXUM ujaesM, O(QOpPMIEHHBIM B paboTax Jpyrux
UCCIIeIoBaTeNIel, HaBbIK ITyOJMYHOTO BBICTYIUICHUS TIEpEN ayAUTOpPUEH, apryMEHTUPOBAHHS U
OTCTaNBaHUS CBOEH TOUKH 3PEHHUS.



