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kiaccax. Meroamueckoe nocooue mis yaurens. DI'OC/Koxos B.U. - Maemosuna, 2021.

Anre6pa. COOpHUK MPUMEPHBIX pabouux mporpamMm. 7—9 Kiaccsl : yuebHoe mocoOue ass

obmieo0pazoBarenbHbIX opranu3anuii / [co cT. T. A. Bypmucrposa]. — 6-e uzn. — M. : [Ipocsemenne, 2020.

I'eomeTpust. COOpHUK MPUMEPHBIX paboUUX MporpamMm. 7—9 Kitaccel : yueOHOe mocodue st

obmieo0OpazoBarenbHbIX opranusanuii / [cocT. T. A. Bypmucrposa]. — 6-e uzn. — M. : [Ipocsemenne, 2020.
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YyeOnuku: MartemaTtuka 5 kiacc: Y4eOHHUK JIsl 00nieo0pa3oBaTeIbHBIX OpraHU3aluii: B 2
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H.I''Munnarok, K. M. HemkoB, C.b.CyBopoBa .-IIpocsemienne,2018r.

Anreodpa 9 kiacc: YueOHuK 1Jist o011eoOpasoBaTesbHbIX opranusanuii: / FO.H.Makapsbrues,
H.I''Munnarok, K. M. HemikoB, C.b.CyBopoBa .-IIpocsemienne,2019r.

I'eomeTpusi. 7-9 kiaccel: ydeOHUK 17151 001ieo0pazoBaTenbHbIX opranu3aruii / [J1. C.
ArtanacsH, B. @.byrty30B, C. b. Kagomues u ap.] — M.: IIpocsemienune, 2020r.
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HHosicuuTeIbHASA 3aNIMCKA.
Pabouas mporpamma cocTaBjieHa Ha OCHOBE:
-penepalbHOTO TOCYAApCTBEHHOIO CTaHJIApPTa OCHOBHOTO 0OHIero 00pa3oBaHUS,yTBEPXKIEHHOTO
nprka3oM MunucrepcTsa oopasoBanus u Hayku P® ot 17.12.2010 Ne1897
- OCHOBHOM obOpazoBatenbHO Tporpammel ['BOY OOII c. HoBoe MancypkuHo M.p. [I0XBUCTHEBCKOIA;
-c yuetom yuebHoro riaHa I'BOY OOII c. HoBoe Mancypkuno m.p. IToxBuctHeBckoit Ha2021-
2022 yueOnblii ro.
-IIpumepnas pabouas nporpamma. OO0yyeHre MareMaTuke B 5-6 kiaccax. Meroanueckoe nocodue ams
yuautens. DI'OC/Koxos B.1. - Muemo3suna, 2021.
-Anre6pa. COOpHUK MPUMEPHBIX pabodux mporpamm. 7—9 kiaccel : yaeOHOe TocoOue s
001eoOpazoBaTeNbHBIX opranu3anuii / [co cT. T. A. BypmuctpoBa]. — 6-¢ u3a. — M. : [IpocsenieHue,
2020.
-I'eomerpusi. COOpHUK MpUMEPHBIX pabounx mporpamm. 7—9 Kiaccsl : yaeOHoe nocobue ass
obmieoOpazoBarenbHbIx opranusanuii / [cocT. T. A. Bypmucrposa]. — 6-e uza. — M. : IIpocsenienue,
2020.
JlaHHas mporpaMmma OpMEHTHPOBAHA HA HCIIOJIb30BAaHHE yUCOHUKOB!

Matemaruka 5 kiacc: YueOHUK 1715 00111e00pa3oBaTeIbHBIX OpraHU3aluii: B 2
4./H.{.Bunenkun, B.1.2Koxos, A.C.UecHokos, C.U.11Bapudypa.-Muemo3una,2019r.
Marematuka 6 xnacc: YueOHUK it 001eo0pa3oBaTeNIbHBIX OpraHU3ani: B 2
/H.51.Bunenkun,B.1.2KoxoB,A.C.Yecnokos,C.1.11IBapulypa.-Muemo3una,2019r.
Anrebpa 7 xinacc: YueOHuk s o0meo0OpasoBaTenbHbIx oprannzanuii: / F0.H.Makapsryes,
H.I''Munarok, K.M.Hemkos, C.b.CyBopoga. -IIpoceemenne,2018r.
Anrebpa 8 kinacc: YueOHuk 1u1st 061eo0pa3oBaTenbHbix opranuzamnuii: / FO.H.Makapseiues,
H.I''Mungarok, K.M.Hemkos, C.b.CyBoposa .-IIpocBemenne,2018r.
Anrebpa 9 xacc: YueOnuk st o0meo0OpazoBaTenbHbIx oprann3zanuii: / F0.H.Makapsryes,
H.I''Munnrok, K.M.Heuwkos, C.b.CyBoposa .-IIpoceemenne,2019r.
['eometpus. 7-9 kmacchl: yaeOHUK 1 001eoopazoBaTebHbIX opranu3anuii / [JI. C. AranacsH, B. .
byty3sos, C. b. Kagomues u ap.] — M.: Ilpocsemenne, 2020r.

Ienu u 3apaumn:
OO0yueHne MaTeMaTUKE B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHXKEHHE CIEAYIONINX yeell.

1) B nanpaesnenuu iuuHocmnoeo pazeumusi:
-popMupoBaHUE TPEACTABICHUA O MaTeMaTHKe, KaK YacTH OOIIedesIoBeYeCKOn KYJbTYPBI, O
3HAYMMOCTH MaTEeMAaTHKHU B Pa3BUTHH [UBUIIN3AIUN U COBPEMEHHOTO OOIIECTBA;
-pa3BHUTHE JJOTHYECKOTO U KPUTHICCKOTO MBIIUICHHS, KYJIBTYPBI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
IKCTIICPUMEHTY
-popMUpOBaHUE UHTEIUICKTYaTbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOIOJICHUIO
MBICITUTEIBHBIX CTEPEOTHIIOB, BHITCKAIOIINUX U3 OOBIICHHOTO OIIBITA;
-BOCITUTAHUE KAYeCTB JIMIHOCTH, 00CCIICYHBAIOIINX COUATBHYI0 MOOMILHOCTD, CHIOCOOHOCTh IPHHUMATH
CaMOCTOSITEIIbHBIC PEIICHUS;
-popMupoBaHUE KAYeCTB MBINIICHHS, HEOOXOIUMBIX JIJISl a/IallTAllid B COBPEMEHHOM HH(OPMAITMOHHOM
00I1IeCTBE;
-pa3BUTHE HHTEpECca K MAaTEMaTHYECKOMY TBOPYECTBY M MATEMaTHYECKHX CITIOCOOHOCTEH;

2) B memanpeomemrnom nanpagnenuu.
-pa3BHUTHE TIPEJICTABICHUIA O MaTeMaTHKe Kak popMe OIMCAHUS M METO/IC ITO3HAHUS JICHCTBUTEIIBHOCTH,
CO3JIaHUE YCIIOBHIA JJIs1 PUOOPETEHHSI IEPBOHAYAILHOTO OIBITa MATEMAaTHUECKOTO MOJICIIUPOBAHUS;
-opMHUpOBaHUE OOMNUX CIOCOOOB MHTEIUICKTYATLHOMN ACITEIHPHOCTH, XapaKTEPHBIX JIJIT MATEMATHKU U
SIBJISTIOIIMXCSI OCHOBOM MO3HABATEIBHOM KYJIbTYPbI, 3HAYMMOM JUIsl Pa3JINYHBIX CheEp YeT0BEUSCKOM
JIESITCIIBHOCTH;

3) B npeomemnom nanpasnenuu:
-OBJIaJICHUE MaTeMAaTHYSCKUMHU 3HAHUSIMHU U YMEHUSMHU, HEOOXOAMMBIMHU JIJIS TIPOIOJDKEHUST 00pa30oBaHus,
U3YYCHUS] CMEKHBIX JUCIUTUINH, TPUMEHEHHS B TIOBCETHEBHOM KHU3HH,
-co3anue (hyHJTaMEHTa JUUII MaTeMaTHYeCKOTO Pa3BUTH, (POPMUPOBAHUS MEXAaHU3MOB MBITILICHUS,
XapaKTEPHBIX JUISI MATEMAaTHYECKOM JIEATEILHOCTH.
3aoauu:

-OBJIaJICTh CUCTEMOM MaTEeMaTUYCCKUX 3HAHUN U YMCHHM, HCOOXOTUMBIX TSI IPUMEHCHHUS B

NPaKTUYECKOHN eATEIbHOCTH, N3YYEHUN CMEXKHBIX JUCIUTUINH;



-CIO0CcOOCTBOBATh MHTEIJUIEKTYaIbHOMY Pa3BUTHIO, (POPMHUPOBATH KaueCTBA, HEOOXOUMbIE UETIOBEKY
JJISL HOHHOHCHHOﬁ JKU3HHU B COBPCMCHHOM 06H_I€CTB€, CBOMCTBEHHBIE MaTEeMaTHUYCCKOM ACATCIIbHOCTH
SICHOCTU U TOYHOCTH MBICIIA, UHTYULUH, JIOTHYECKOT0 MBIIIJIEHUS, TPOCTPAHCTBEHHBIX NPEICTABICHUN,
CIIOCOOHOCTH K IPEOJI0JIEHUIO TPYIHOCTEH;

-(opMuUpOBaThH MpEJICTaBICHUS 00 UIESX U METOJIaX MAaTEMaTUKH KaK YHUBEPCAIBHOT'O SI3bIKa HAYKU

1 TCXHUKHU, CPCACTBAX MOJACIMPOBAHUA SIBJICHUM U IponecCoB;

-BOCIIUTHIBATh KYJIbTYpPYy JTUYHOCTH, OTHOILIIEHHE K MAaTEeMaTHUKE KaK 4acTu 00LIeueI0BeueCKOn
KYJbTYPBI, HTPAIOIICH 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

MecTo y4eOHOr0 npeaMera B y4eOHOM ILIaHe.

CornacHo (denepanpHOMy 0a3UCHOMY Y4eOHOMY IIaHy I 00pa30BaTENIbHBIX yUpexIeHud Poccuiickoit
@Denepalii Ha U3y4YeHHE MaTEMATHUKU HA CTYIIEHH OCHOBHOTO 00111ero o0pa3oBaHus OTBOAUTCA pacueTa 5
4yacoB B Hezelno ¢ 5 1o 8 kiacc. B 9 kimacce u3 pacdera 6 yueOHBIX YaCOB B HEEIIO, B 00s3aTEILHON YacTH
y4eOHOro IJ1aHa OTBOJAUTCS S 4acoB U | yac U3 yactu, popmMupyemMol yuacTHUKaMu 00pa3oBaTeIbHOTO
npoiiecca, KOTOpble HallpaBJIeHbl HA MOATOTOBKY K OI'D, 4TO cooTBEeTCTBYET 001IEMY KOJIU4YecTBY 136
4acoB.
q)OpMBI JUArHOCTUKHN 3HaHI/If/'I, yMeHI/Iﬁ H HAaBBIKOB — JUAIrHOCTHUYCCKUC, KOHTPOJIbHBIC U CAMOCTOATCIIBHBIC
paboThl, 3a4ETHI.

H.]IaHI/IpyeMble pPe3yJdbTaThbl U3YUYCHUSA KypcCa «MaTtemMaTHKa
I/I3yquHe MAaTE€MaTUuKW HallpaBJICHO Ha JOCTUKCHUC 06y‘~IaIOHII/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX (pel"y.]'IHTI/IBHBIX, II03HAaBaTCJIbHBIX U KOMMYHI/IKaTI/IBHLIX) U MMPEAMCTHBIX PE3YyJIbTATOB.

JIn4HOCTHBIE:

- opMUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUYCHHIO, TOTOBHOCTH U CITIOCOOHOCTH, 00YJarOIIHXCS
K CaMOPa3BUTHIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTHBAIIMHU K O0YyUEHUIO U TIO3HAHUIO, OCO3HAHHOMY
BBIOOPY M MIOCTPOCHUIO JabHEHIIeH WHIMBHIYAILHON TPAeKTOpUU 00pa3oBaHms Ha Oa3e OPUSCHTHPOBKU
B Mupe npodeccuii 1 mpohecCHOHATBHBIX IPEANOYTEHHI, C yUeTOM YCTOWYMBBIX TO3HABATEIbHBIX
WHTEPECOB, a TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYIY, Pa3BUTHS OIBITA
y4acTus B COLIMATIBLHO 3HAYUMOM TPY/IE;

- (popMuUpOBaHUE IIEIIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH, YIUTHIBAIOIIETO COIMATBHOE, KYJIbTYPHOE, SI3bIKOBOE MHOTOOOpasue
COBPEMEHHOTO MHPA;

- (opmupoBaHUE OCO3HAHHOTO, YBAKUTEIHHOTO U JOOPOKENATEIHHOTO OTHOIICHUS K IPYTOMY
YeJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHHUIO, KYJIbTYPE, TPaXTaHCKOW MO3UITUH; TOTOBHOCTH M CITOCOOHOCTH
BECTH JIUAJIOT C IPYTHUMH JIFOJIbMU U IOCTUTaTh B HEM B3aMMOIIOHUMAaHMUS;

- OCBOEHHE COLIMATIBLHBIX HOPM, MTPABUII MTOBEACHHUS, POJIeH U (hOPM COLIMATBLHON KU3HU B TPYIIAX U
COO0O0IIIeCTBaX, BKIIFOYAsT B3POCIIBIC U COMMAIILHBIC COOOIIECTBA; yU4acTUE B IIKOJILHOM CaMOYITPABJICHUN U
00IIECTBEHHOM KH3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIUN C Y4ETOM PEerHOHAIbHBIX, COITHABHBIX U
9KOHOMHYECKHUX OCOOEHHOCTEN;

- pa3BUTHE MOPAILHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUU MOPAIBHBIX IMPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (hOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEACHUSI, OCOZHAHHOTO
¥ OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM ITOCTYITKAM;

- (opMupoBaHNE KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIICHUN U COTPYTHUIECTBE CO
CBEPCTHUKAMH, IETHbMH CTAPIIETO U MIIAJIIIIETO BO3PACTa, B3POCIBIMU B Mpoliecce 00pa3oBaTeIbHOM,
OOIIECTBCHHO TIOJIC3HOM, yIeOHO-HUCCIIeIOBATEILCKON, TBOPUECCKON U IPYTUX BHJIOB JICATEIHHOCTH;

- (popMHUpOBaHKE IIEHHOCTH 37]0POBOTO M 0€30MMacHOr0 00pa3a KU3HU;

- (¢opMupOBaHHE OCHOB IKOJIIOTUYECKOUN KYIbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIIUICHUS, Pa3BUTHE OIBITa OPUEHTUPOBAHHON peIICKCUBHO-OIICHOYHON 1
MPAKTUYECKOHN JEeATeIbHOCTH B KU3HEHHBIX CUTYAIUsX;

-yMEHHUE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIH B YCTHOW M NMUCHMEHHOW PEYH, IMOHMUMATH
CMBICT TOCTABJICHHOM 3a/1a4H, BBICTPAUBATh apTyMEHTAIIHIO, IPUBOAUTEH IPUMEPHI U KOHTPIIPUMEDHI,

-IIepBOHAYAIBPHOE MTPE/ICTABIICHUE O MAaTEeMaTHICCKOW HayKe Kak cdepe YeIOBEUSCKON eITeIbHOCTH,
00 »Tamax e€ pa3BUTHS 3HAYUMOCTH IS PA3BUTHS ITUBUIIH3AIINH;

-KPUTUYHOCTh MBIIIJICHHUS, YMEHHE pACIO3HABAaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMUS,
OTIIMYATh TUTOTE3Y OT (PaKTa;

-KpEaTUBHOCTb ~ MBILIUICHUS, WHUIUATUBBL,  HAaXOJUUBOCTH, AaKTUBHOCTb MpPU  PEIIECHUH
apu(MeTHUeCKuX 3a1a4;



-yMEHHE KOHTPOJIMPOBATH MPOIIECC U Pe3yNIbTAT YIeOHOH MaTeMaTHIeCKOH eI TeIILHOCTH;

-popmMupoBaHUEe CIIOCOOHOCTH K AMOIMOHAILHOMY BOCHPHITHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajad,
pEUIEHU, pacCyKICHUIT;

- HE3aBHCUMOCTh M KPUTHYHOCTH MBIIILICHUS;

-BOJISI U HACTOWYHMBOCTbD B JOCTHIKCHHUH IIEITH.

MeTanpeameTHble:

-YMEHHUE CaMOCTOSITENIBHO IUIAHUPOBATH AJIBTEPHATUBHBIC ITYyTH IOCTHXKEHUS LieJed, OCO3HAHHO
BBIOMpAaTh Hanbosee F3PPEeKTUBHBIC CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 33a4;

YMEHHE OCYLIECTBIISITh KOHTPOJIb [0 PE3yJIbTaTy U IO CIIOCO0Y AEHCTBHS Ha ypPOBHE IPOU3BOJILHOIO
BHUMAaHHS U BHOCHTb HEOOXOIMMbIE KOPPEKTUBHI,

-yMEHHE a/IEKBaTHO OLICHMBATH IPABUIBHOCTh WJIM OLUIMOOYHOCTH BBIINOJHEHUs y4eOHOH 3anauu, eé
O00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ pelICHUS;

-0CO3HAaHHOE BJIaJICHUE JIOTMYECKUMHU JEHCTBUSAMU ONPEAeICHHs TOHATUH, 00001IeHus,
YCTaHOBJICHHSI aHAJIOTUH, KJIacCH(PUKAIMK Ha OCHOBE CAMOCTOSITEIILHOTO BBIOOpA OCHOBAaHHUHA U
KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBA3EH;

-YMEHHE YCTaHABIMBATh [IPUYNHHO-CIIEICTBEHHBIE CBS3U; CTPOUTH JIOTMYECKOE PACCYKICHHUE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUN) U BBIBObI;

-yMEHHE CO3/1aBaTh, IPUMEHATH U IPe0OPa30BhIBATH 3HAKOBO- CHMBOJIMYECKHE CPECTBA, MOJEIU U
CXEMBI JJIs pelIeHus] yueOHBIX U [T03HABATENIbHBIX 3a/1a4;

-yMEHHUE OPraHnu30BbIBaTh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEATEIbHOCTD C YUUTENIEM U
CBEPCTHUKAMM: ONPEAEIATh LeNU, pacnpeaeraeHne GyHKIUN 1 posiel yYaCTHUKOB, --B3aUMOJICHCTBHE U
o0rmme crmoco0bl padoThL; yMEHHE paboTaTh B TPYIINE: HAXOIUTH 00IIee PeICHHE U pa3penarTh
KOH(JIMKTHI HA OCHOBE COIJIAaCOBAaHUS MO3ULMI 1 yuéTa HHTEPECOB; -CIIyIIaTh NapTHEPA; GOpPMYyIHPOBaTH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

-c(hOpMUPOBAHHOCTH YU€OHOH U OOIIEI0JIb30BATEIbCKOW KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

-[IepBOHAYaIbHbIE TPEICTABICHHS 00 UAEIX U O METOJaX MaTeMaTHKH Kak 00 YHUBEPCAJIbHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJEIMPOBAHNUS SABJICHUHN U IIPOLIECCOB;

-yMEHHE BUIETh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTe MPOOJIEMHOMN CUTyalluu B APYTHX
JUCIUIINHAX, B OKPYKAIOIIEeH KU3HU;

-yMEHHE HaXOUTh B Pa3IMYHBIX HCTOYHHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JUIS peILICHHS
MaTeMaTUYeCKUX MpoOiieM, U MPEICTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PELIEHUE B YCIOBUIX
HETOJIHOM 1 U30BITOYHOI, TOUHON M BEpOSATHOCTHOM MH(OpMaIumy;

-yMEHHUE MMOHUMATh U UCII0JIb30BaTh MaTeMaTHUYECKHE CPEICTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) ISl WIUTIOCTPALMH, UHTEpIpETallui, apryMEHTalUH;

-yMEHUE BBIIBUTaTh TUIIOTE3bI IPU PEIICHNN YUEOHBIX 3a/1a4 U IOHUMATh HEOOXOAUMOCTh MX
IIPOBEPKU;

-yMEHUE NMPUMEHATh UHAYKTUBHbIE U JIEAYKTUBHBIE CIIOCOOBI pacCy KJIEHHM, BUIETh Pa3InYHbIE
CTpaTeruy peleHus 3a1a4;

-[IOHUMaHUE CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE 1eCTBOBAaTh B COOTBETCTBHUH C
IIPEUI0KEHHBIM AJITOPUTMOM;

-yMEHHUE CAMOCTOSATEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3AaBaTh aJTOPUTMBI JUISl pelIeHHs y4eOHbIX
MaTeMaTHYeCKuX Mpooiem;

-YMEHHE ITAaHUPOBATh U OCYIIECTBIATh AEATEIbHOCTD, HAIIPABJICHHYIO HAa PELIEHUE 3a/1a4
HCCIIEI0BATEIILCKOTO XapaKTepa.

IIpeaMeTHblIe pe3y/abTaThl H3y4YeHHs NpeaMeTHO odaacTu ""MartemaTnka "

Marematuka. Anreopa. I'eomerpus.

1) dopmupoBaHHe PEICTABICHUI 0 MaTeMaTHKE KaK O METOJIe MIO3HAHUS JICHCTBUTEIIBHOCTH,
MIO3BOJISAIOIIEM OIIUCBHIBATh U U3y4aTh PEAIBHBIE IIPOLECCHI U SIBICHUS:

OCO3HAHUE POJIM MaTEMATUKH B pa3BuTUU Poccum u Mupa;

BO3MOKHOCTb IIPUBECTU IIPUMEPBI U3 OTEYECTBEHHON U BCEMUPHON UCTOPUU MAaTEMAaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHUIl paboTaTh ¢ yueOHBIM MaTEMaTHUECKHM TEKCTOM (@HAJTM3UPOBATh, U3BJICKAThH
HE00X0UMYI0 HH(OPMALIMIO), TOYHO U IPAMOTHO BbIpa)kKaTh CBOM MBICIIU C IPUMEHEHUEM
MaTeMaTHYeCKOM TEPMUHOJIOTHH U CUMBOJIMKH, TIPOBOAMTD KIacCU(UKAIIUH, JTOTUYeCKHe 000CHOBaHMUA,



1)

2)

3)

4)

5)

JIOKa3aTeNbCTBA MATEMaTUYECKUX YTBEPKICHUN:

-peleHre CI0KETHBIX 3a/1a4 Pa3HbIX THIIOB HA BCe apu(MeTHnueckue eicTBus;

-IpUMEHEHHEe croco0a MOUCKa PEeIeH s 3a/1a41, B KOTOPOM PacCy>KACHNUE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WM OT TPEOOBaHUS K YCIOBHIO;

-COCTaBJICHHE IIJJaHAa pEUIeHMs] 3aJaud, BbIACIEHUE JTAllOB €€ pELIEHUS, HWHTEpPIpETaus
BBIUMCIIUTEIBHBIX PE3YJIbTATOB B 33/1a4€, UCCIICOBAHKE [T0JIyYEHHOTO PELIEHMS 3a/1a4;
-HaXOKJCHHUE MPOLIEHTA OT YMCJIA, YNCA 110 IPOLEHTY OT HEro, HaXOKJIEHUS IPOLEHTHOIO OTHOIICHHE
JBYX YHMCEJI, HAXOXKIECHMSI POLIEHTHOTO CHUYKEHUS WIIM IIPOLIEHTHOI'O OBBILIEHUSI BETMYUHBL;
-pElIeHNE JIOTUYECKUX 3a1ay;
pa3BUTHE NIPEICTABICHUN O YNCIIE U YUCIOBBIX CUCTEMAX OT HAaTypaJbHbBIX /10 A€HCTBUTEIbHBIX YUCE;
OBJIaJICHUE HaBBIKAMU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCICHUM:
-OIIepUPOBAHME TOHATHSIMH: HATYpaJIbHOE YUCIIO, I[EJI0€ YHUCII0, OOBIKHOBEHHAsS IpO0b, ACCATUYHAS
JpoOb, CMELIAHHOE YHCJII0, PAllMOHAIBHOE YHCII0, UPPALIMOHAIBHOE YHCIIO;
UCIIOJIb30BaHUE CBOMCTBA YMCENl M 3aKOHOB apH(PMETHUYECKUX OMEpalfii ¢ YUCIAMH IMPH BbIIOJIHEHUH
BBIYMCIICHHI;
-HCIIOJIb30BaHKUE MPHU3HAKOB AenuMoctu Ha 2, 5, 3, 9, 10 mpu BBINONHEHWH BBIYUCICHUN M PEIICHUU
3ajad4;
-BBIIIOJIHEHUE OKPYTJICHUS YUCENl B COOTBETCTBUHU C MPaBUIIAMU;
-CpaBHEHUE YHUCEIL.
-OLICHUBAHUE 3HAUYEHUS KBAIPATHOTO KOPHS U3 IOJOKUTEJIBHOIO LIEJIOT0 YUCIIA;
OBJIaJICHUE CUMBOJIbHBIM S3bIKOM aJIr€Opbl, IPUEMaMU BBINOJIHEHUSI TOKIECTBEHHBIX MpeoOpa3zoBaHU
BBIPAXCHUI, PEILICHUS] YPAaBHEHUH, CUCTEM YPaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS
MOJIEJIMPOBATh pealbHbIE CUTYalMU Ha SI3bIKE aJIr€Ophl, UCCIIE0BATh IOCTPOCHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl, MHTEPIIPETUPOBATH M10JIy4YE€HHBIN pe3yJIbTart:
-BBIIIOJIHEHUE HECIIOKHBIX MTPE0O0Pa30BaHUM JUIsl BBIYMCICHUS 3HAUYEHUH YUCIIOBBIX BBIPAXKEHUI,
COJIEpKalIiX CTEIEHH C HAaTYPaJIbHBIM [T0KA3aTeJIeM, CTEIIEHH € LIEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;
-BBINIOJIHEHUE HECIIOKHBIX IIPe00pa30BaHuil LeNbIX, IPOOHO pallMOHAIbHBIX BBIPAXKEHUN U BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSMMU; PAaCKPbIBaTh CKOOKH, IPUBOJIUTH IIOJJOOHBIE ClIaraéMble, CI0JIb30BATh (DOPMYJIbI
COKPAILLEHHOI'O0 YMHOXEHHUS;
-pelIeHre TMHEWHBIX U KBaJJPATHBIX YPaBHEHUN U HEPABEHCTB, YPABHEHUH U HEPABEHCTB CBOSIINXCS K
JUHEWHBIM WM KBAJIPaTHBIM, CUCTEM YPaBHEHUH U HEPABEHCTB, N300pakeHHe PEeLIeHUH HEpPaBEHCTB U UX
CHUCTEM Ha YMCIIOBOM IPSIMOI;
OBJIa/ICHUE CUCTEMON (PyHKIMOHATBHBIX MOHATHH, pa3BUTHE YMEHMSI CTIOIb30BaTh ()YHKIIMOHATIBHO-
rpaduyeckre npeaCcTaBIeHUs JUIsl pEIeHNs Pa3IMYHbIX MAaTEMAaTUYECKUX 3a/1ay, JUIsl OMUCAHUS U aHaIu3a
pEaIbHBIX 3aBUCUMOCTEH:
OIpEIETICHUE TTOJIOKEHUS TOUKH T10 €€ KOOPAMHATAM, KOOPAUHATHI TOYKH 110 €€ MOJ0KEHHIO Ha
IJIOCKOCTH;
-HaXxOXKJEHHE 110 TpapuKy 3HaUeHUN (PyHKIMHU, 00JIaCTH OIpeeIeH s, MHOKECTBA 3HAUEHUH, HyJel
(bYyHKLINHU, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB BO3PACTaHUS U YOBIBaHUS, HAUOOJIBIIETO U
HAaUMEHBIIETO 3HAYEHUS (PYHKIINH;
-[oCcTpoeHue rpaduka JUHEHHOM U KBaApaTUYHON (QyHKITHIA;
-onepupoBaHue Ha 6a30BOM ypOBHE MOHATUSMU: OCIEA0BATENbHOCTh, apu(pMeTHUeCcKas porpeccus,
reoMeTpHUYeCcKasi IPOrPeCCHs;
-HCIIOJIb30BaHNE CBOMCTB IMHEHHOM 1 KBaApaTUUHON (PYHKUIUN U UX rpauKOB MPH PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB;
OBJIaJICHUE T€OMETPUUECKHUM SI3bIKOM; Pa3BUTHE YMEHNUS UCIIOJIB30BaTh €0 JJIsl ONIUCAaHUs IPEIMETOB
OKpYaroIIero MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBIECHUHN, N300pa3UTENIbHBIX YMEHUH,
HAaBBIKOB N'€OMETPUYECKHUX [TOCTPOCHUM:
-ONepUpOBaHUE MOHATHAMU: PUTYpa, TOUKA, OTPE30K, MpsAMas, Iy, JOMaHasi, yrojl, MHOTOyTOJIbHUK,
TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPIMOYTOJBHUK U KBAaJpaT, OKPYKHOCTb U KPYT, IPSIMOYTOJIbHBII
napajuiesenunes, Kyo, map; n300paxeHue u3y4yaeMbix QUIYp OT pyKHU U C IOMOIIBIO TUHEHKU U
HUPKYJIA,
-BBIIIOJIHEHUE U3MEPEHUS UIMH, PACCTOSIHUM, BETUYHUH YTJIOB C TOMOULIbI0 HHCTPYMEHTOB JI U3MEPEHUI
JUIMH U YTJIOB;
(dbopMUpOBaHNE CUCTEMATUUYECKUX 3HAHUM O TIIOCKUX (PUTypax U UX CBOMCTBaX, IPEICTaBICHUMN O
IPOCTEHIINX NPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHUN MOJIETIMPOBAHUS PEaJIbHBIX CUTyalluil Ha
A3BIKE TEOMETPHH, UCCIIETOBAHUS IIOCTPOSHHOW MOJIEH C UCIIOJIBb30BAHNEM T€OMETPUYECKUX ITOHATHI U



6)

7)

TEopeM, anmnapara ajareOpbl, peleHsi FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4:

-oriepupoBaHre Ha 0a30BOM YpPOBHE TMOHATHUSAMHU: pPaBEHCTBO (GUTyp, MapajuIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD MPSIMBIX, YTIIbI MEXAY NPSIMbBIMH, IEPIEHANKYJISAP, HAKJIOHHAS, IPOSKLIUS; —
IIPOBEJCHUE IOKA3aTEIbCTB B TEOMETPUH;

-OIlepUpOBaHKE Ha 0A30BOM ypOBHE IOHATHSMM: BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHHE BEKTOpa Ha
YKCJIO, KOOPAUHATHI HA IIJIOCKOCTH;

-pelleHre 3a/1a4 Ha HaXO0X/I€HUE T€OMETPUUECKUX BEJIMYMH (AJMHA U PAacCTOSIHUE, BEJIMUYUHA YIIa,
I1011a/1b) o o0pa3Lam Win alropuTMam;

OBJIa/IEHUE NPOCTEHIIMMH CITIOCOOaMU MPEACTABICHUS U aHAINU3a CTATUCTUYECKUX JaHHbIX;
(dbopMHpOBaHUE MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATHHOM MUPE U O PA3IUUYHBIX
croco0ax UX U3y4eHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEIISAX; pa3BUTHE YMEHUHN U3BJIEKATh
UH(OPMALINIO, TIPEICTABICHHYIO B TaOJIMIIaX, HA TUarpaMMax, rpadukax, OlMChIBaTh U aHAIN3UPOBATh
MacCCHBBI YUCJIOBBIX JAHHBIX C IOMOIIBIO MOAXOISIINX CTATUCTUYECKUX XapaKTEPUCTUK, HCII0JIb30BATh
[IOHMMAHNE BEPOATHOCTHBIX CBOMCTB OKPY>KAIOIUX SIBICHUN TP MPUHATUU PEILIECHUN!

-opMupOBaHHE MPEICTABICHUS O CTATUCTHUUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4aifHOro
COOBITHS;

-peleHe NpoCTeHIINX KOMOMHATOPHBIX 3aj1ay;

-OIpe/ieJICHHE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

-OLIEHUBAHUE U BBIYHUCIICHUE BEPOSITHOCTH COOBITUS B POCTEUIINX CITydasiX;

HaJIN4YME MPEICTABICHHS O POJIM NMPAKTUUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUM, O POJIM 3aKOHA
0O0JIBIINX YHCEN B MACCOBBIX SIBIICHUSX;

-YyMEHHE CPaBHMBAaTb OCHOBHBIC CTaTUCTUYECKHE XAPAKTEPUCTUKH, IOJYYEHHBIE B IIPOLIECCE PELICHUS
IIPUKIIAIHON 3a/1a4M, U3YUCHHsI PEAJIBHOTO SIBJICHMS,

pa3BUTHE YMEHUM IPUMEHATh U3YUYEHHBIE IIOHATHS, PE3YJIbTaThl, METOBI JUUIS PELICHUS 3a1a4
IPAaKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEXHBIX AUCLUIUIMH C UCIIOIb30BaHUEM ITPU HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEPHUAIOB, KOMIIBIOTEPA, I10JIb30BATHCS OLICHKON U IMPUKUIKON IIPU MPAKTUIECKUX
pacuerax:

-pacrio3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHU;

-OLICHUBAHUE PE3YJIbTaTOB BHIYMCIECHUH [IPU PELICHUH IPAKTUYECKUX 3a7ay;

-BBIIOJIHEHNE CPABHEHUS YHCEIl B PEAIBHBIX CUTYaLNAX;

-HCIOJIb30BaHNE YHCIIOBBIX BBIPAXKEHUHN MPU pEeIlIEHUH NMPAKTHUECKUX 3a/1a4 U 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB;

-peleHre NPakTHYEeCKUX 3a/1a4 C IPUMEHEHHEM IPOCTEHIINX CBOMCTB Quryp;

-BBIIIOJIHEHUE MPOCTEUIINX TOCTPOCHUN U U3MEPEHUIN Ha MECTHOCTH, HEOOXOIUMBIX B PEaIbHOM KU3HU.

Buoinycknux nayuumces 6 5-6 knaccax (015 ucnonvb308anus 8 NOBCEOHE8HOU HCUZHU U 0Oecnedets]
B03MOACHOCMU YCNEUWHO20 NPOOOINCEHUsL 00PA308aAHUSA HA DA3080M YpOsHE)

Yucaa

OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMHU:

-HaTypaJbHOE YHCIIO, 11€JI0€ YHCII0, OOBIKHOBEHHAs ApoOb, AecATUYHas APOOb, CMEIIaHHOE YHCIIO,
paIMoOHATILHOE YHCIIO;

-HCII0JIb30BaTh CBOMCTBA YKCEN U MpaBUIa JEHCTBUN C pAIlMOHATLHBIMU YUCIIAMU TIPH BBHITIOTHEHUT
BBIUYHCJICHHI;

-MCIIOJIb30BaTh MPU3HAKH JAeTUMOCTH Ha 2, 5, 3, 9, 10 npu BBIOIHEHUHN BBIUMCICHUNA U PEIICHUN
HECJIOXKHBIX 3a/1a4;

-BBITIOJIHATH OKPYTJICHUE PAIlIOHATLHBIX YUCEN B COOTBETCTBHH C MPABUIIAMU;

-CpaBHUBATH PAMOHABHBIC YHCIIA.

B noBce1HeBHO KU3HU U MPU U3YYEHUH APYTUX MPeIMETOB:

-OI[EHUBATh PE3YIbTAThHI BHIYMCICHUN MPU PEIICHUN TPAKTHUECKUX 3a/1a4;

-BBITIOJIHATH CPABHEHHE YHCETT B PEATbHBIX CUTYAIIUAX;

-COCTABJIATh YWCJIOBBIC BBIPAXKCHHS TPHU PEIICHUH MPAKTUYCCKUX 3a/Jad M 3a7ad U3 JAPYTUX yIeOHBIX
PEeIMETOB

YpaBHeHHUsI M HEPABEHCTBA

OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMHU:

-paBEHCTBO, YHCIIOBOE PABEHCTBO;

-ypaBHEHHE, KOPECHb YpaBHEHUs, PEIIICHUE YPaBHEHUS,

-HEpaBECHCTRA.



CTaTuCTHKA U TeOpHsi BEePOSATHOCTE

-IIpeacraBnsaTh JaHHBIE B BUAE TAOJIULI, AUATPAMM,

-4YUTaTh UHPOPMAIUIO, IPEJICTABICHHYIO B BH/I€ TAOIUIIBI, AUATPAMMBI.

TexcToBBIE 3a1a4M

-Pemarp HeCOKHBIE CIOKETHBIE 33/1a4H Pa3HBIX THUIIOB Ha BCE apu(METUYECKHE CHCTBHUS;

-CTPOUTH MOJIEJIb YCIOBUSA 3a/1a4ut (B BUJE TaOJIHIIbI, CXEMbI, PUCYHKA), B KOTOPOI /aHbl 3HAUEHUS ABYX U3
TPEX B3aUMOCBA3AHHBIX BCIIMYNUH, C LICJIbIO ITOUCKA PCIICHUS 3a/1a14u;

-OCYILECTBIISATH CIIOCOO MOMCKA PElIeHUs 3a]]a4i, B KOTOPOM PacCyKJI€HHUE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBUIO;

-COCTaBJIATH IJIaH PELICHUS 3aa4H;

-BBIICJIATDH OTAllbl PCIICHUA 3a1a4u,

-MHTEPIPETUPOBATh BEIUUCIUTEIbHBIE PE3YJIbTAThI B 337a4€, UCCIEA0BATh MOJyYEHHOE PEIICHHE 3a1a4H;
-3HaTh Pa3NIU4Ue CKOPOCTEH 0OBEKTa B CTOSIYCH BOJIE, IPOTUB TEUCHHUS U TI0 TEUCHUIO PEKU;

-pemaTh 3a/1a4yi Ha HaXO0XJACHUE YaCTH YUCIIa U YUCa 10 €ro 4YacTH;

-peliaTh 3aJa4r Pa3sHbIX TUIIOB (Ha pa60Ty, Ha MMOKYIIKH, Ha IIBI/I)KGHI/IG), CBA3BIBAIOIIUX TPpHU BCIIMYUHEI,
BBIJICJIATH 3TU BEJIMUYMHBI U OTHOLIEHUS MEXIY HUMU;

-HaxXOJUTb MMPOLCHT OT YMUCJia, YUCJIO IO MIPOUCHTY OT HETO, HAXOAUTH ITPOLUCHTHOC OTHOMICHUC ABYX YHCCII,
HAaXOJIUTh MPOLIEHTHOE CHUKEHHUE UJIU IIPOLIEHTHOE TOBBIILIEHUE BEJINYUHBI;

-peniaTh HECIOXKHBIE JIOTHUYECKUE 33]]a4l METOJIOM PACCYKACHUH.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX PeAMETOB:

-BBIIBUI'aTb T'MIIOTE3bI O BO3MOKHBIX IMPEACIIbHBIX 3HAYCHHUAX HCKOMBIX BCJIMYMH B 3a/1a4C (I[GJIaTI) HpI/IKI/II[Ky)
Harusignas reomerpus. I'eomerpuueckue purypsi

-OnepupoBaTh Ha 0230BOM YPOBHE MOHATHAMU: (PUIypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JOMaHas, yrodi,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJIpaT, OKPYKHOCTb U KPYT,
NpSMOYTOJIBHBIN Mapasuienenune, Kyo, map. M300paxars n3ydaemble GUTYPBI OT PYKH U C TIOMOIIIBIO
JMHENKHU U LUPKYJIS.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

peliaTh NPaKTHYECKUe 33ja4i ¢ IPUMEHEHHUEM POCTEHIIIUX CBONUCTB GUryp.

HN3mepeHus u BbIYMCIEHUS

-BBINOJHATh U3MEPEHUE JITTUH, PACCTOSIHUM, BEIMYUH YTJIOB, C IOMOIIbIO HHCTPYMEHTOB JIJISl U3BMEPEHUN JITTMH
U YIJIOB;

-BBIUMCIIATH IJIOMIAU TPSIMOYTOJIbHUKOB.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

-BBIYUCIISATh PACCTOSHHS HA MECTHOCTH B CTAHJIAPTHBIX CUTYaUsX, IUTOMIA/IA MIPSAMOYTOJIbHUKOB; BBIITOJIHITh
MPOCTEHIIINE TTOCTPOCHHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOAMMBIE B peabHOM sxu3Hu. McTopus
MaTeMaTUKu

-0 CBIBATH OTACJIBbHBIC BEIAAIOIIMUCCA PE3YJIbTAThI, ITIOJTYYCHHBIC B XOJ€ PA3BUTUSA MATCMATHUKHU KAK HAYKH,
-3HaTh IPUMEPBI MATEMATUUECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON 1 BCEMUPHOU
UCTOPHEH.

Buinycknux nonyuum 6o3modcnocms Hayuumuvcs 8 5-6 knaccax (01 obecneduenus 603MONCHOCMU YCNEUHO20
nPo0oadNCEeHUsL 0OPA306aHUsL HA OA3080M U YeTYOIeHHOM YPOBHSIX)

Yucaa

-OnepupoBaTh NOHATUSMU: HATYpPATbHOE YHCIIO, MHOXKECTBO HATYpPATbHBIX YUCEII, IIEJI0€ YUCIIO, MHOXKECTBO
IEJIBIX YKCell, OOBIKHOBEHHAS IPO0b, IecATUIHas JPO0k, CMEIIAHHOE YUCII0, PAIHOHAIBHOE YHCIIO,
MHO>KECTBO PAIlMOHATILHBIX YMCEN, TEOMETPUUYECKast UHTEPIPETAIUS HATYPaIbHBIX, IETBIX, PAIlHOHATHHBIX;
-IIOHUMATh B OOBSICHATH CMBICII TTIO3UIIMOHHOMN 3aIMCH HATYPAJIBHOTO YMCJIA;

-BBITIOJIHATH BBIYUCIICHHSI, B TOM YHUCJIE C UCIIOIh30BAHUEM MPUEMOB PAIIMOHATLHBIX BBIYUCIICHUH,
000CHOBBIBAThH AJITOPUTMBI BHITIOJTHEHHS ICHCTBUH;

-MCMOJIb30BaTh MPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cyMMbl U TpoU3BEIEHUS YUCEN NTPU
BBITIOJTHCHUH BBIYHCIICHUH M PEIICHUH 3a71a4, 000CHOBBIBATh MPU3HAKH JICTTHMOCTH;

-BBITIOJIHATH OKPYTJIEHUE PallMOHAIBHBIX YHCET C 3a/IaHHON TOYHOCTBIO;

-yHOPSI0YNBATE YHCIIA, 3AITMCAHHBIC B BUIC OOBIKHOBEHHBIX M JIECATHIHBIX APOOCH;

-Haxonuth HOJl 1 HOK 4rncen u ucnonb30BaTh UX MPU PELICHUH 33/1a4;

-OIMEepUPOBATh TIOHITHEM MOJIYJIb YHCIIA, TEOMETPUYECKass HHTEPIPETAIHS MOTYJISI YHCIa.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:



-IPUMEHSATH MpaBUiIa MPUOIMKEHHBIX BHIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 33]1a4 U PELIEHUH 3a7a4
JIPYTHX y4eOHBIX MPEAMETOB;

-BBIMIOJIHATH CPABHEHHE PE3YJIHTATOB BHIYMCICHUI MPU PELICHUH TPAKTUYECKUX 33]a4, B TOM -4UHCJIe
NpHUOIMKEHHBIX BEIYMCIICHHIM;

-COCTABJIATH YMCIIOBBIE BHIPAYKEHUS M OLIEHUBATh UX 3HAUEHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3
JIPYTHX Y4EOHBIX MTPEIMETOB.

YpaBHeHus] 1 HEPABEHCTBA

-OnepupoBaTh NOHATHUSAMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHE, KOPEHb YPABHEHHUS, PELLICHUE
ypaBHEHUS, YUCIIOBOE HEPABEHCTBO.

CTaTHCTHKA U Teopusl BEPOSITHOCTEH

-OnepupoBaTh MOHATUSIMU:  CTOJIOYAThIE U KpPYTOBBIE IUarpamMmbl, TaOJIUIBI JaHHBIX,
cpenHee apuMeTHIeCcKoe,

-U3BJI€KaTh, UH()OPMALIHIO, TPEICTABICHHYIO B Ta0/INIIaX, HAa AUarpaMmax;

-COCTaBJISITh TaOJIHIIBI, CTPOUTD JHArpaMMbl HA OCHOBE JTAHHBIX.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHHU APYTUX NMPeIMETOB:

-U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPA30BHIBATH MH(POPMAIIUIO, IPEICTABICHHYIO B TA0IMLIAX U HA
Juarpammax, OTpaskarollylo CBOMCTBA U XapaKTEPUCTUKH PEabHbBIX MPOLIECCOB U SBICHUH.

TexcroBble 3a1a4n

-Pemaths mpocThie U COKHBIE 3a/1a4 PA3HBIX TUIIOB, a TAKXKE 337a4d OBBIIIIEHHON TPYAHOCTH;
-HMCII0JIb30BaTh Pa3Hble KPATKUE 3aIIUCU KaK MOJENIN TEKCTOB CIOKHBIX 3ajiay JJIsi HOCTPOECHHUS TOMCKOBOM
CXEMBbI U pEIlIeHUs 3a/1aY;

-3HaTh ¥ MMPUMEHATH 00a crioco0a Mmoucka pemeHus 3a1a4 (0T TpeOOBaHHS K YCIOBHIO U OT YCIOBUS K
TpeOOBaAHUIO);

-MOJIEJIMPOBATh PACCYKJIEHUS IIPU [TOMCKE PELIEHMS 3a/1a4 C IOMOIBIO I'pad-CXEMBbI;

-BBIJICNIATH ATAIbl PELHICHUS 331a4U U COACPKAHUE KaKOT0 dTara;

-MHTEPIPETUPOBATH BHIUMCIUTEIbHBIE PE3YJIbTAThI B 33]]a4€, UCCIIEA0BATh [TOJIyYEHHOE PEIICHHE 331auH;
-aHaJM3UPOBATh BCEBO3MOKHBIEC CUTYAIlUU B3aHMHOT'O PACIONIOKEHUS ABYX OOBEKTOB U U3MEHEHHE UX
XapaKTEPUCTHUK IIPU COBMECTHOM JIBUIKEHUU (CKOPOCTb, BPEMsI, pACCTOSIHUE) MIPU PELICHUH 3a/1a4 Ha
JBUKEHHE TBYX 00BEKTOB KaK B OJIHOM, TaK U B IPOTUBOIOJIOKHBIX HAIIPABICHUSX;

-HMCCIIe10BaTh BCEBO3MOXKHbIE CUTYAIH NPU PELICHUH 3a/1a4 Ha JBH)KEHHE 10 peKe, pacCMaTpUBaTh pa3Hble
CUCTEMBI OTCUETA,

-peniath pa3HoOOpa3HbIe 3a7aun «HA YacTuy,

-pemath 1 000CHOBBIBAThH CBOE PEIIEHHUE 33/1a4 (BBIACIATh MAaTEMATHUECKYIO OCHOBY) Ha HAX0XKJIEHHUE YaCTH
YHClia ¥ YKcIa [0 ero YacTH Ha OCHOBE KOHKPETHOI'O CMBICTIA Ipo0u;

-0CO3HaBaTh M OOBSICHATH UICHTUYHOCTD 33]1a4 Pa3HbIX TUIOB, CBA3BIBAIONINX TPH BEIUYUHBI (Ha paboTy, Ha
MOKYTIKH, Ha JBMKCHHE); BBIJICISITh 3T BEJIMUYNHBI M OTHOIICHUS MEXTy HUMH, TPAMEHSTH UX IPU PEIICHUH
3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33a/]a4H YKAa3aHHBIX THUIIOB.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

-BBIJICNIATH MIPH PEIICHUH 33]]a4 XapaKTePUCTHKHU paccCMaTpUBaeMOl B 3a7jaue CUTyalluu, OTIHMYHBIE OT
peayIbHBIX (T€, OT KOTOPHIX a0CTPAarupoBaJINCh), KOHCTPYUPOBATh HOBBIE CUTYAIIUU C YUYE€TOM ATUX
XapaKTePUCTHK, B YACTHOCTH, MPU PEIICHUH 3a/1a4 Ha KOHIIEHTPAIIUU, YUYUTHIBATh TUIOTHOCTh BEIIECTBA,
-peniath 1 KOHCTPYUPOBaTh 33Ja4l HA OCHOBE PACCMOTPEHMSI pEaJIbHBIX CUTYAllU, B KOTOPBIX HE TpeOyeTcs
TOYHBIN BBIYMCIUTENBHBIN PE3ybTar;

-peniaTh 3a/1a4M Ha ABUKEHHE 10 peKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

I'eomerpuyeckue Gpurypsl

-M3BiexaTh, UHTEPIPETUPOBATH U MPeoOpa30BIBATh HH(OPMALIHIO O TEOMETPUUECKHX (UTrypax,
MPEJICTABICHHYIO Ha YepTekKax;

-1300pakaTh U3ydyaeMble (PUTYpHI OT PYKH.

HN3mepenust u BbIYUCIEHHUS

-BBINIOJIHATH U3MEPEHHE JIUINH, PACCTOSHUI, BETMYHUH YTJIOB, C TOMOIIbIO HHCTPYMEHTOB JJI1 U3MEPEHUH JUTHH
U YIJIOB;

-BBIYHCIIATH IUIOIIA/IA IPSIMOYTOJIBHUKOB, KBaIpaToB, 00BEMBI IPSIMOYTOJIBHBIX Mapalljiesienune0B, KyOoB.
B noBce1HeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

-BBIYHCIISATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYAIUsIX, TUIOMIA U YYACTKOB MPSMOYTOJIbHOM
¢dbopMBbl, 00bEMBI KOMHAT;

-BBIMIOJIHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIMMBIE B pealbHOM JKU3HH;

-OIIEHUBATh Pa3Mephl PEATbHBIX 00BEKTOB OKPYIKAIOIIETO MUPA.



HUcTopusi MaTeMaTUKH
-XapaKTemeBaTL BKJIaJ BBIAAOMIUXCA MATCMATHUKOB B PAa3BUTUC MATCMATUKHU U UHBIX HAYUYHBIX OGH&CTCP’I.

Buinycknux nayuumcs 6 7-9 kaaccax (015 UCHOIb308AHUS 8 NOBCEOHEBHOU HCUSHU U 0OecnedeHUs]
B03MOINCHOCMU YCNEUHO20 NPOOONNCEHUS 00PA308aAHUS HA DA3080M YPOBHE)

DJieMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKH

OnepupoBatb Ha 6a30BOM ypOBHE MOHATUSIMHU:

-MHO>KECTBO, 3JIEMEHT MHOKECTBA, ITOJAMHOKECTBO, TPUHAIJICKHOCTD;

-33/1aBaTh MHO>KECTBA NIEPEUUCIICHUEM UX IIEMEHTOB;

-HaXOAUTh NepeceueHne, 00beIMHEeHNE, TOJAMHOKECTBO B MIPOCTEUIINX CUTYyAIUsX;

-OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: ONpeiesieHne, akCHoMa, TeOpeMa, J0Ka3aTelIbCTBO;
-IIPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI AJIs MOATBEPKICHUSI CBOUX BBICKa3bIBAaHUH.

B noBceiHeBHO KM3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

-HCIIOJIB30BaTh rpaduuecKoe MpeCTaBIeHNE MHOKECTB JIJIsl OMUCAHUS PEATbHBIX MPOIIECCOB U SBJICHHIA, TPH
pelleHny 3a7a4 APYyTUx y4eOHbIX IPEIMETOB.

Yucaa

OnepupoBatb Ha 6a30BOM ypOBHE MOHATUSIMHU:

-HaTypaJbHOE YHCIIO, 1IEI0€ YHCII0, OOBIKHOBEHHASI IPOOK, NECATUIHAS IPOOh, CMEIIaHHAsI TPOOb,
paroHaIbHOE YHCIIO0, apu(METUUECKUN KBaIPATHBIN KOPEHB;

-MCII0JIb30BaTh CBOMCTBA YKCEII U ITPaBUJIa JEUCTBUI IIPU BBIIIOJIHEHUY BBIYUCICHUN;
-MCIIOJIb30BaTh MPU3HAKU IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYMCICHUN U PEIICHUN HECIOMKHBIX
3a/1a4;

-BBITIOJIHATH OKPYTJIEHUE PallMOHABHBIX YHCET B COOTBETCTBUHU C IIPABUIIAMU;

-OLICHUBATh 3HaYEHNE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBLHOTO IEJI0T0 YKCIIa;

-pacro3HaBaTh palMOHaIbHbIC U UPPAIIMOHATbHBIC YUCIIA;

-CpaBHHMBATh YHCIIA.

B noBce1HeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPeIMETOB:

-OLICHUBATh PE3YyJIbTATHl BEIYUCICHUN MPU PEIICHUH NMPAKTUUYECKUX 3a/1a4;

-BBITIOJIHATH CPABHEHHE YHCEI B PeaIbHBIX CUTYaIUsX;

-COCTaBJISAATh YHCJIOBBIEC BHIPAXKCHUS TIPH PEIICHUN MPAKTUYECKUX 3a/1a4 M 3aa4 U3 IPYTUX yueOHbIX

IIPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaAHUA
-BbInonHATE  HecloXHBIE  MpeoOpazoBaHUS JUIs  BBIYUCICHHMS 3HAYCHUH YHUCIIOBBIX

BBIpa)KeHI/II\/II, coacpiKamnXx CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJICM, CTCIICHU C HCJIBIM OTPULATCIIbHBIM
MIOKa3aTeseM;

-BBIIIOJIHATH ~ HECJIOKHBIE  MPEoOpa3oBaHUs LENbIX BBIDAKEHUMN: pacKpbIBaTh CKOOKH, IPUBOJIUTH
N0JJO0HBIE CllaraeMble;

-HCII0JIb30BaTh (POPMYJIbI COKPALIEHHOTO YMHOXEHUS (KBaJApaT CyMMBI, KBaipaT pa3HOCTH, Pa3HOCTh
KBaJIpaToB) AJIs YNIPOILLEHUS BBIUNCICHUN 3HAUYEHUI BBIPDAKEHUI;

-BBIIIOJIHATH HECJIOKHbBIE TPpeoOpa3oBaHus IPOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAXKEHUN C KBaJPaTHBIMU
KOPHSIMH.

B noBceHeBHOM KU3HM M IPH M3YUYEHHH APYTUX NMPeIMETOB:

-[IOHUMAaTh CMBICJI 3alIMCH YHCIIa B CTAHJAPTHOM BUJE;

-0IIepUpOBaTh Ha 0A30BOM YPOBHE IIOHATHEM «CTaHAAPTHAs 3aIUCh YKCIIaY.

YpaBHeHHS U HEPABEHCTBA

OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMHU:

-paBEHCTBO, YMCIOBOE PAaBEHCTBO, yPABHEHUE, KOPEHb YPABHEHUS, PELIEHUE YPAaBHEHHUS, YHCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, PEIlIEHNE HEPABEHCTBA;

-IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

-p€iaThb JIMHEHHBIE HEPAaBCHCTBA N HECJIOKHBIC HEPABCHCTBA, CBOAAIINUECA K HHHeI)’IHBIM;

-pelIaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YPAaBHEHHM, HEPABEHCTB;

-IPOBEPSTH, SABIACTCS JIU JAHHOE YHCIIO PEIICHUEM YPaBHEHHS (HEPaBEHCTBA);

-pemaTh KBaJipaTHble ypaBHEHU 10 (hopMyJie KOpHEN KBaJpaTHOTO YpaBHEHUS;

-M300paXkaTh PEIICHHS HEPABEHCTB U MX CHUCTEM Ha YHCJIIOBOU MPSMOH.

B noBceHeBHOM KU3HM M NIPH U3YYECHHH APYTUX NPEIMETOB:

-COCTaBJISITh U PEIIATh JIMHEHHbBIE ypaBHEHMsI IPU PELLICHUH 3aJay, BOSHUKAIOLINX B IPYTUX Y4eOHBIX
peaMeTax.



DOyHKIUHA

-Haxoaute 3HaueHne pyHKIUH 110 3aJaHHOMY 3HaYEHUIO apTyMEHTa;

-HaXOAMTh 3HAUEHUE apTyMEHTa 110 3a/laHHOMY 3Ha4€HHUIO (DYHKIIMH B HECJIOKHBIX CUTYaLUAX; ONPEAEITh
MOJIOKEHHUE TOUKH T10 €€ KOOpIMHATaM, KOOPIMHATHI TOYKH 10 €€ MOJIOKEHHUIO HAa KOOPIMHATHON TIOCKOCTH;
-110 rpa)uKy HaXOJUTh 00JIACTh ONPEEIICHHs], MHOXKECTBO 3HAUCHUM, HYIM (QYHKIMH, TIPOMEKYTKU
3HAKOMOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHus U yObIBaHUs, HANOOJIbIICe U HAMMEHbBIIIee 3HaUeHUs (PYHKIUH;
-CTpOUTH TpaduK JIMHEHHON (DYHKITNH;

-[IPOBEPSITh, ABJISETCS JIU NaHHBIN rpaduk rpadukom 3a1aHHON QYHKIUH (JTMHEHHOU, KBAIPATUYHOM,
00paTHOM IPOMOPIMOHATILHOCTH);

-ONpeACTATh NPUOIMKEHHbIE 3HAYSHUsI KOOPAMHAT TOYKH IepeceyeHust rpaukoB QyHKIUH;
-0IIepupOBaTh Ha 0A30BOM YPOBHE HOHATHUSAMMU: [10CIIEI0BATEIbHOCTb, apu(PMETHUECKas IPOrPeccHs,
reoMeTpryIecKast Iporpeccus;

-pelaTh 3a/1a4uy Ha IPOrpeCcCUH, B KOTOPBIX OTBET MOKET OBITh MOIY4Y€EH HENOCPEACTBEHHBIM I10CYETOM 0e3
NpUMEHEHUS (HOpMYII.

B noBceHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

-ACIIOJI30BaTh Ipa KU peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH [Tl OTPE/ICTICHUs X CBOWCTB (HauOoIbIINE U
HaMMEHBIIIME 3HAUEHUs, IPOMEKYTKH BO3pacTaHus U yObIBaHUS, 00JACTH MOJI0KUTEIbHBIX U OTPULIATEIbHBIX
3HAYECHHH U T.I1.);

-MCIIOJIb30BaTh CBOMCTBA JIMHEHHON (PyHKIMM U ee rpadK NpHU PEIIeHUH 3a/1a4 U3 APYTUX y4eOHbIX
PEIMETOB.

CraTuCTHKA ¥ TeOpHsl BEePOSATHOCTEl

-VmeTs nmpencTaBieHne 0 CTAaTHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CITyYaHOTO COOBITHS,
KOMOMHATOPHBIX 3a7a4ax;

-pemaTh MpoCcTeiIe KOMOMHATOPHBIE 3a/1a41 METOIOM MPSIMOTO ¥ OPTraHW30BaHHOTO Tiepedopa;
-[IPEJICTABIIATh JaHHBIE B BUJIE TaOJIUL, TUarpaMM, rpa(ukos;

-4YUTaTh NHPOPMAIUIO, IPEJICTABICHHYIO B BU/IE€ TAOIHIIBI, AMArPaMMBbI, rpaduKa;

-OIpEeAEIATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKHU YUCIOBBIX HAOOPOB;

-OIICHUBATh BEPOSITHOCTD COOBITHS B MMPOCTEHIINX CITydasix;

-MMeTh MPEJICTaBICHUE O POJIHM 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.

B noBceaHeBHOI1 ;KM3HU M MPU U3YYeHUH IPYTUX MPeAMETOB:

-OIICHUBATh KOJMYECTBO BO3MOXKHBIX BApUAaHTOB METOI0M Inepedopa;

-AMETh MPEJICTABICHUE O POJIHM MPAKTHYECKH TOCTOBEPHBIX U MAaJIOBEPOSTHBIX COOBITHH;

-CPaBHMBAaTh OCHOBHbBIE CTaTUCTHYECKUE XapaKTePUCTUKH, MOJyYeHHbIE B nporecce
pelIeHus MPUKIIAIHON 3a/1a4H, N3yUeHHsI PEabHOTO SIBICHUS;

-OIICHUBATh BEPOSITHOCTh PEAbHBIX COOBITHH U SIBIEHUH B HECIIOKHBIX CUTYallUsX.

TexcToBbIe 32124

-Pemartp HecnokHbIE CIOKETHBIE 3a/1a4M PA3HBIX THUIIOB Ha BCe apupMeTHYeCKHe AeHCTBUS;

-CTPOUTH MOJIENb YCIIOBHS 3371a4uH (B BUE TAOJIHIIBI, CXEMBI, PUCYHKA WM YPAaBHEHHS), B KOTOPOW JaHBI
3HA4YeHHUs JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYHUH, C II€JIbI0 MIOMCKA PEILICHH 3a/1auH;

-OCYIIECTBIIATH CIIOCO0 TIOMCKA PEIICHUS 3a/1a4H, B KOTOPOM PAacCy>KICHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;

-COCTaBJISITh TUTAH PEIICHUS 33/1a4H;

-BBIJICJISITH JTAlbl pEIICHUs 3a/1a4H;

-AHTEPIIPETUPOBATH BHIYMCIIUTENBHBIC PE3YIIBTATHI B 33/1a4€, MCCIEIOBATh IMOIyYeHHOE PEIICHUE 3a/1a9H;
-3HaTh Pa3IUUne CKOPOCTeH 00BEKTa B CTOSYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH;

-pemaTh 3a/1a4n Ha HaX0XKJIeHHE YacTH YMCIia M YUCIia 110 €r0 YacTH;

-peaTh 3a/1a4uM pa3HbIX THIOB (Ha paboTy, Ha MOKYIIKU, HA JBM)KEHHE), CBSI3bIBAIOLINX TPU BETUUHHBI,
BBIJICIISATH 3TH BEJIMYMHBI U OTHOIICHHUS MEXy HUMH;

-HaXOAMUTh MPOILEHT OT YKCIIA, YUCIIO IO MPOLEHTY OT HEr0, HAXOUTh MPOILIEHTHOE CHIKEHHE WIIN
MPOIICHTHOE TIOBHIIIICHUE BETMUNHBI;

-pelaTh HECJI0KHBIE JIOTMYECKHUE 3aJaul METOJIOM PacCy KICHUH.

B noBceaHeBHOI1 ;KM3HU M MPU U3YYEeHUH IPYTUX MPEAMETOB:

-BBIIBUTaTh TMIIOTE3b O BO3MOXHBIX MPEIEIbHBIX 3HAYCHUSIX HCKOMBIX B 3a]1au€ BEJIMUMH (J1e1aTh
NPUKUIKY ).

I'eomerpuueckue Gpurypsl

-OnepupoBaTh Ha 6a30BOM ypOBHE NMOHITUAMHU IT'€OMETPUUECKUX UTYD;

-U3BJIEKATh HH(OPMAITHIO O TEOMETPUYECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTeXkax B SBHOM BHJIC;



-IPUMEHSATH JJIs pEIICHUs 3a]1a4 T€OMETPHUECKUE (DAKTHI, €CIIN YCIOBUS UX IPUMEHEHNUS 3a1aHbl B IBHOU
dopme;

-pelaTh 3a/laui Ha HaX0XKJIeHHE T€OMETPUUECKUX BEIMUYHH 110 00pa3laM WK alropuT™Mam.

B noBceHeBHOM KM3HM M TIPM M3YYECHHHU APYTUX NPeIMETOB:

-ACI0JIb30BaTh CBOMCTBA F€OMETPUYECKUX (UTYp JJIs pEIIeHHs TUIIOBBIX 3ajay, BOSHUKAIOLINX B CUTYaLUAX
IIOBCEHEBHOM KU3HH, 33/1a4 IIPAKTUYECKOTO CONACPIKAHUSA.

OTtHowmeHust

-OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: PAaBEHCTBO (PUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYTrOJIbHUKOB, IAPAJLIEIBHOCTD NPSAMBIX, IEPIEHIUKYIIPHOCTD IPSIMBIX, YTJIbI MEXIY NPSIMBIMH,
NEPIEHAUKYIISP, HAKIIOHHAS, IIPOCKIUL.

B noBceHeBHOM KU3HHM M IIPH U3YYCHHUH APYTHX NPEIMETOB:

-MCIO0JIb30BaTh OTHOLICHUS JJI PELICHUS IPOCTEUIINX 3a7a4, BOSHUKAIOIIUX B PEAIBHON KU3HH.
N3mepenusi 1 BbIYMCICHUA

-BBINOIHATE U3MEPEHUE UIMH, PACCTOSHUM, BEJIMYUH YTIJIOB, C IOMOIIbI0 HHCTPYMEHTOB JUISl U3MEPEHUN
JUIMH U YTJIOB;

-IIPUMEHSATH (POPMYIIBI IEPUMETPA, IUIOMAIU U 00beMa, TUIOIAIN TOBEPXHOCTH OTIACIBbHBIX MHOTOTPAaHHUKOB
IIPY BBIYMCIIEHUAX, KOI'Z1a BCE IaHHBIE UMEIOTCA B YCIIOBUU;

-IPUMEHSATH Teopemy [Tudaropa, 6a30Bbie TPUTOHOMETPHYECKUE COOTHOLICHHUS JJISl BBIYMCIICHUS JJTHH,
paccTOsIHUH, IUIOIAAECH B IPOCTENIINX CIIydasX.

B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

-BBIYMCIIATh PACCTOSIHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYyalMsIX, IUIOIIAAN B IPOCTEUINNX CIIyYasX,
IPUMEHSTH (HOPMYJIbl B IPOCTENIINX CUTYalUSIX B IOBCEIHEBHOM JKU3HU.

I'eomeTpnyeckne mocTpoeHus

-N300paxkats TUIIOBBIE TIOCKKUE (GUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKHU H C TIOMOIIBIO HHCTPYMEHTOB.
B noBceHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

-BBIIIOJIHATH [IPOCTEHIINE IOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B pEAJIbHOM JKU3HH.
I'eomeTrpnueckune npeodpazoBaHusi

-Ctpouts GuUrypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIFHO OCH M TOUKH.

B noBceHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEJIMETOB:

-pacro3HaBaTh JIBUKEHUE 0OBEKTOB B OKPYIKAIOLIEM MUPE;

-pacro3HaBaTh CHMMETPHUHBIE GUTYPHI B OKPY>KAIOIIIEM MHpE.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

-OTlepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSAMH BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YUCIIO,
KOOPJIMHATHI Ha TUNIOCKOCTH;

-ONpeAETATh MPUOIMKEHHO KOOPMHATHI TOUKH 110 €€ N300paKEHUIO Ha KOOPIUHATHOM IIIOCKOCTH.

B noBceHeBHOM KM3HM M NIPM M3YYEHHHU APYTUX NMPeIMeTOB:

-HCIIOJIb30BaTh BEKTOPHI I PEIICHUS IPOCTENIINX 3a7a4 Ha OIIPEIETICHUE CKOPOCTH OTHOCUTEIBHOTO
JIBUKCHHUSI.

Hcropus MaTeMaTHKHU

-OIHACHIBATh OT/AEJIbHBIC BBIIAOIINECS PE3YJIBTATHI, [IOJyYEHHBIE B X0/1€ Pa3BUTHS MaTEMAaTUKH KaK HAyKH;
-3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3M C OTEUECTBEHHON U BCEMUPHOU
UCTOPHUEH;

-[IOHUMAaTh POJIb MaTEMATUKH B pa3BUTUH Poccun.

Meroabsl MaTeMaTUKH

-Br16upath moaxoAsuil H3y4eHHBIH METO/ JJIsl PEIeHUs] U3yUYSHHbBIX TUIIOB MaTeMaTUYECKHUX 3a/1a4;
-IIpuBOINTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAOIIEH TEUCTBUTENBHOCTH U
IIPOU3BEICHUAX UCKYCCTBA.

BoinyckHux noayuum 603mMoicHOCMb HAyuumscs 6 7-9 kaaccax 071 0becnedeHus 603MOACHOCIU YCNEUHO20
NPOO0IdHCEHUSL 00PA308aHUSA HA OA3080M U Y2TYOIEHHOM YDOBHSX.

DJieMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHKH

OnepupoBaTh MOHITHSIMHU:

-ompeielieHne, TeopemMa, akCuoMa, MHOXKECTBO, XapaKTePUCTUKH MHOKECTBA, DJIEMEHT MHOXKECTBA, IyCTOE,
KOHEYHOE M OECKOHEYHOES MHOYKECTBO, ITOJMHOMXKECTBO, TPHHAIJIC)KHOCTD, BKITFOUECHUE, PABEHCTBO MHOYKECTB;
-1300pakaTh MHOXKECTBA M OTHOIIIEHHE MHOYKECTB C TIOMOIIIbIO KPYTOB Diinepa;

-OTIPEACTIATh MPUHAIIC)KHOCTD JIEMEHTa MHOXKECTBY, 00BETMHEHHIO U TICPECEUCHUIO MHOXKECTB;

-33/1aBaTh MHOKECTBO C MIOMOIILIO MIEPEUNCIICHHS YJIEMEHTOB, CIIOBECHOT'O OTHCAHUS,



-OIIEPUPOBATh ITOHATUSAMU: BBICKa3bIBAHUE, NCTUHHOCTD U JIO)KHOCTD BBICKA3bIBAHUSA, OTPULIAHHE
BBICKa3bIBaHUI, ONIEPALIMU HaJl BHICKA3bIBAHUSMU: U, UJIU, HE, YCIOBHBIE BBICKA3bIBaHUsI (MMIUIMKALUN);
-CTPOUTH BBICKA3bIBAHUS, OTPHUIIAHNS BBICKA3bIBAHUM.

B noBceHeBHOM KM3HM M TIPM M3YYECHHHU APYTUX NPeIMETOB:

-CTPOUTH LIENIOYKH YMO3AKJIFOUEHNI HAa OCHOBE MCIIOIb30BaHMS IPABUJI JIOTUKH;

-ACIOJIb30BaTh MHOXKECTBA, ONEPAIIH C MHOKECTBAMH, UX I'paUuecKoe MPpeICTaBICHHUE JIsl ONMCAHUS
pEAIbHBIX IIPOLIECCOB U SIBJICHUM.

Yucaa

-OnepupoBaTh NOHATHAMHU: MHOKECTBO HATYPAJIBHBIX YHCEN, MHOKECTBO LIEJIBIX YHCET, MHOKECTBO
PaLMOHATIBHBIX YNCEN, HPPALMOHAILHOE YUCIIO, KBAAPATHBIH KOPEHb, MHOKECTBO JIEHCTBUTEIIbHBIX YHCET,
reOMEeTPHUYECKasl MHTEPIIPETALMS HATyPaIbHbIX, LENbIX, PALIMOHAIBHBIX, JECTBUTEIBHBIX YHCE,
-[IOHUMATh U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aITMCH HATYPaIbHOTO YHCIIA;

-BBIIIOJIHATH BBIYHCIICHMSI, B TOM YUCJIE C UCIIOJIb30BAaHUEM IIPUEMOB PALlMOHAILHBIX BBIUYUCIICHUN;
-BBIIIOJIHATH OKPYIJIEHUE PALlMOHAJIBHBIX YHCEN € 33JaHHOM TOUHOCTHIO;

-CpaBHUBATh PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YUCIIA;

-[IPEJICTABIIATH PALIIOHAIBHOE YHCIIO B BUJIE ICCATHYHON APOOH

-yIOPSII0YMBATh YUCIIA, 3aIIMCAHHbIE B BUJIE OOBIKHOBEHHOW U IECATUYHOMN 1po0OH;

-HaxoauTh HOJl 1 HOK wuucen u ucnonp30BaTh UX IPH PEUICHUU 3a]1a4.

B noBceHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

-IPUMEHSATH NpaBUjIa NPUOIMKEHHBIX BHIYMCICHUHN MPU PELICHUH NTPAKTUYECKUX 3a]a4 U PELIECHUH 3a1a4
JPyTUX y4eOHbIX IPEAMETOB;

-BBIIIOJIHATH CPABHEHUE PE3YJILTATOB BHIYMCICHUH NPU PELICHUH NTPAKTUYECKUX 33]a4, B TOM YHCIIE
IpUOJIMKEHHBIX BBIYUCICHUH;

-COCTABJIATh U OLICHUBATh YMCIIOBBIE BHIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IpYrux
y4eOHBIX IIPEAMETOB;

-3aIMCBIBATh U OKPYIJISATH YNCJIOBBIE 3HAUEHUS PEAJIbHBIX BEJIMUNH C UCIOJIb30BAaHUEM Pa3HbIX CUCTEM
WU3MEpEHMUS.

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

-OnepupoBaTh NOHATUAMHU CTEIIEHH C HATYPaJIbHBIM I10KA3aTEJIEM, CTEIIEHU C LIEJIbIM OTPULIATEIILHBIM
MOKa3aTeseM;

-BBITIOJIHATH TPe0Opa30BaHuUs LEJIbIX BEIPAXKEHUN: IEHCTBHS ¢ OJHOWIEHAMH (CIIO’KEHHE, BEIYMTAHUE,
YMHOKEHUE), IeUCTBHSI C MHOTOUJIEHAMHU (CJI0KEHHUE, BHIYUTAHNUE, YMHOXKEHHUE);

-BBITIOJIHATD PA3JI0’KEHHE MHOTOWIEHOB HA MHOXKUTENIM OJJHUM U3 CLIOCOOOB: BEIHECEHHE 33 CKOOKY,
IrPyNIUPOBKA, UCIIOIB30BaHUE (POPMYJI COKPAILIECHHOT'O YMHOXKEHHUS;

-BBIJIENIATH KBaIpaT CyMMBI U Pa3HOCTH OJJTHOUJICHOB;

-packia/ibIBaTh HA MHOKHUTEN KBAaPATHBIM TPEXWIEH;

-BBINIOJIHATh ~ [IpeoOpa3oBaHus BBIPQXCHUM, COJEpXKAIIUX CTENEHU C LEBIM
OTpPULATENIbHBIMU I10Ka3aTEIsIMU, IEPEXOAUTH OT 3aMCH B BUJIE€ CTETIEHHU C II€JIbIM OTPULIATEIbHBIM
HoKa3areseM K 3allucH B BUJIE Jpodu;

-BBIIIOJIHATH TPE0Opa30BaHusl APOOHO-PALMOHATIBHBIX BBIPAXKEHUI: COKpallleHue Apo0el, MpuBeIeHIe
anreOpanyeckux Apooei k o0lieMy 3HaMeHaTeto, CJI0XKEHNEe, YMHOKEHHE, JIeIeHUe anredpandeckux Ipooei,
BO3BEJIeHUE aNreOpanyeckoi ApoOu B HaTYpabHYIO U IEJIYI0 OTPUIATENbHYIO CTEIIEHb;

-BBITNIOJIHATH IPe00pa30BaHuUs BBIPAXKEHUN, COAECPIKAIIMX KBAAPaTHbIE KOPHU;

-BBIJICNIATH KBaJIpaT CyMMBI WJIM PA3HOCTH JIBy4JIEHA B BBIPAXKEHUAX, COACPKAIINX KBaJpaTHbIE KOPHHU;
-BBITIOJIHATH TPe0OpPa30BaHuUs BBIPAKEHUN, COAECPIKALIMX MOYJIb.

B noBceiHeBHOM KM3HM M TIPM U3YUYEHHHU APYTUX NMPeIMETOB:

-BBITNIOJIHATH TPe0Opa30BaHus U JEHCTBUS C YMCIAMM, 3alTUCAHHBIMU B CTaHAAPTHOM BHJIE;

-BBIMIOJIHATH MTPE0Opa30BaHus aNredpandeckux BHIPAKEHUI MPU PEeLICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.
YpaBHeHHUsS M HEPABEHCTBA

-OnepupoBaTh NOHATUSAMU: YpaBHEHNE, HEPABEHCTBO, KOPEHb YPaBHEHMsI, pellieHne HEPaBEHCTBA,
pPaBHOCHJIbHBIEC YPaBHEHUS, 00JIACTh ONpPE/IEeHUs] YpaBHEHUS (HEPABEHCTBA, CUCTEMbl YpPaBHEHUN WIIH
HEPABEHCTB);

-pelaTh JMHEWHbIE YPaBHEHUS U YPAaBHEHHUS, CBOJUMBIE K JIMHEHHBIM C TOMOLIbIO TOXKAECTBEHHBIX
npeoOpa3OBaHMIA;

-pelaTh KBaJipaTHbIE YPAaBHEHUS U YPaBHEHMS], CBOAMMBIE K KBAIPATHBIM C IIOMOIIBIO TOKIECTBEHHBIX
npeoOpa3oBaHMIA;

-pemaTh IpoOHO-TMHEWHBIE YPaBHEHUS;



-pelaTh MpOCTeHIINe HpPALHOHAIbHBIe ypaBHeHus Buaay f (x) = a, /f (x) = Vq(x)

-pelaTh ypaBHEHHS BHIA X' = @,

-pemaTh ypaBHEHHs CIIOCOOOM pa3ioKeHUsI HA MHOXKHUTEIH U 3aMEHbI IEPEeMEHHOM;

-ACI0JIb30BaTh METO/ HHTEPBAJIOB JUIsl PELLICHUSI LENIbIX U IPOOHO-PAI[MOHAIbHBIX HEPABEHCTB;

-peliaTh JMHENHbIE YpPaBHEHUS U HEPABEHCTBA C ITapaMeTpaMu;

-pelaTh HECJI0XKHbIE KBaIpaTHbIE YPABHEHUS C [TaPAMETPOM;

-pelIaTh HECIO0XKHbIE CUCTEMBI JINHEHHBIX YPaBHEHUH C [TapaMeTpamy;

-pelaTh HECJIOXKHbIE YPaBHEHMS B LIEJIBIX YUCIIAX.

B noBceHeBHOM KM3HM M TIPM M3Y4YEeHHHU APYTUX NPeJIMETOB:

-COCTaBJIAITh U PEIIaTh JIMHEHHbIE U KBaJpaTHbIC YPAaBHEHUS, YPABHEHMSI, K HUM CBOJSIIUECS, -CUCTEMbI
JMHEWHBIX YpaBHEHHH, HEPABEHCTB NIPU PELICHUH 33124 IPYTUX YUEOHBIX IPEIMETOB;

-BBIIIOJIHATB OLIEHKY NPaBIONOA00Us pe3yIbTaTOB, OIYYaEMBbIX NIPH PEILICHUH JUHEWHBIX U KBaJPAaTHBIX
YpaBHEHHIA U CHCTEM JIMHEWHBIX YPAaBHEHUI U HEPABEHCTB MIPU PELICHUH 3aJa4 APYTHX Y4eOHBIX PEIMETOB;
-BBIOMPATh COOTBETCTBYIOIME YPABHEHUS, HEPABEHCTBA UM UX CUCTEMBI JUI COCTaBJIEHUS] MaTeMaTUYECKON
MOJIEJIN 3aIaHHON PEAIbHOW CUTYyallMU WM IPUKIIAIHON 3a]1a4H;

-yMETb UHTEPIPETHUPOBATH NOIYUYEHHBIH IPU PELIEHUN YPABHEHUS, HEPABEHCTBA UM CUCTEMBbI pe3yJIbTaT B
KOHTEKCTE 3aJJaHHOW pEalbHOM CUTYAIIMU WJIU MIPUKIAJTHON 3aa4H.

DOyHKIUH

OnepupoBaTh NOHATHSIMHU:

- (hyHKIIMOHAJIbHAS 3aBUCUMOCTb, PyHKIUS, Tpaduk QyHKIMU, CIOCOOBI 3a1aHus (PYHKINUU, apTYMEHT U
3Ha4YeHHe (PYHKINH, 00JIacTh ONPEIEICHUSI 1 MHOKECTBO 3HAUCHUH (PYHKIINH, HYIH (PYHKIIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

-CTPOUTH IpauKy JIMHEHHOH, KBapaTUIHON (DYHKIHIA, 0OpaTHON MPOIOPIUOHATBHOCTH, (PYHKIUN BHJIA!
y=a+—o y=Vx, y=lx| y=7x

-Ha TIpUMepe KBaApaTHYHON (YHKIIMH, UCIIOIB30BATh IpeoOpa3oBanus rpaduka GpyHkuun y=f(x) mis
nocTpoenust rpagukoB Gpyukimii y =af(kx +b)+ ¢ ;

-COCTaBJIATh YPAaBHEHHUS MIPSIMOM 110 3a/1aHHBIM YCJIOBUSAM: IIPOXOIALICH uepe3 IB€ TOUKH € 3aJaHHBIMU
KOOpJIMHATaMH, IPOXOJAILEH yepe3 JaHHYI0 TOUKY M MapajuieNbHOM JaHHOM MpsIMOii;

-Hiccre1oBaTh QYHKIUIO IO €€ TpaduKy;

-HaXOAUTh MHOXECTBO 3HAYCHUH, HYJIH, IPOMEXKYTKU 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaJJpaTHUYHON
byHKIHH;

-OIIepUpPOBaTh MOHATUAMHU: TOCJIEJOBATEIBHOCTD, apU(MeTHUECKas nmporpeccusi, TeoMeTpudecKas
IpOrpeccusi;

-peraTh 3a/1aui Ha apu(pMETHUECKYI0 U T€OMETPHUUECKYIO POrPECCHIO.

B noBceHeBHOM KM3HM M TIPM M3YYEHHHU APYTUX NMPeIMETOB:

-WJUTIOCTPUPOBATH C MOMOILBIO I'padiKa peaibHYyI0 3aBUCUMOCTh HJTH MPOLIECC M0 UX XapaKTEePUCTHKaM;
-HMCII0JIb30BaTh CBOMCTBA U rpauK KBaJIpaTUYHON (PyHKIIMU IPU PEIIEHUH 3a7a4 U3 JPYyruxX yu4eOHbIX
IIPEIMETOB.

TexcroBble 3a1aun

-Pemartp npocThle U ClIOKHBIE 337a4 pa3HbIX TUIIOB, a TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
-HMCII0JIb30BaTh pa3Hble KPAaTKUE 3aMUCU KaK MOJENN TEKCTOB CIOXKHBIX 3a7ay /Ui IOCTPOEHMSI TOMCKOBOM
CXEMBI U pelleHus 3a/1a4;

-pa3nuy4aTh MOJIEbh TEKCTa U MOJIENb PELIeHHUS 3a/1a4H, KOHCTPYHUPOBATh K OJTHON MOJIENIN pPeleHus
HECJIOKHOM 3a7]aui Pa3Hble MOJIENM TEKCTa 3aJa4uH;

-3HaTh U IPUMEHSTH 00a criocoba Mmoucka pemeHus 3afad (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBHS K
TpeOOBaHUIO);

-MOJIENIMPOBAThH PACCYKJIEHUS ITPU MTOMCKE PELIeHHMs 3a/1a4 C TOMOIIBIO Ipad-CXeMBbl;

-BBIJICJISITH ATAIbl pEIICHHs 3a/1a4d U CO/IepKaHNe KaXXI0To dTarna;

-yMeTh BBIOMPATh ONTHUMAJIBHBIM METOJT PEeIIEHUS 33J]a4l U 0CO3HABaTh BHIOOpP METO/1a, pacCMaTpUBaTh
pa3IMyYHbIE METO/Ibl, HAXOUTh Pa3HbIE PELICHMS 3a/1a4H, €CIIH BO3MOXKHO;

-aHaJM3UPOBATh 3aTPYITHEHUS MPU PELICHUH 3a/1a4;

-BBITNIOJIHATD PA3JIMYHbIe TPeoOpa30BaHus MPEATIOKEHHOM 3a/1aun, KOHCTPYHPOBATh HOBBIE 33]1a4l U3 ITaHHOMH,
B TOM 4YHCJIe 0OpaTHBIE;

-HUHTEPIPETUPOBATH BHIUMCIIUTENbHBIE PE3YJIbTATHI B 33/1a4€, UCCIEI0BaTh MTOJyUYEeHHOE peIlIeHHe 3a/]auu;
-aHAJIN3UPOBATh BCEBO3MOXKHBIE CUTYallMM B3aUMHOTO PACHOJIOKEHUS IBYX OOBEKTOB U U3MEHEHUE UX
XapaKTePUCTHK MPH COBMECTHOM JBH)KEHHH (CKOPOCTh, BPEMsI, PACCTOSIHUE) IIPU PELICHUH 3a7a4 Ha



JBUKEHHE IBYX 00BEKTOB KaK B OJJHOM, TaK U B IPOTHUBOIOJIOKHBIX HAIIPABICHUSX;

-HCCIIEZIOBAaTh BCEBO3MOXKHBIE CUTYAIMH IIPU PELICHUH 33/1a4 Ha IBKEHHE TI0 PEKE, pacCMaTpPUBATh Pa3HbIe
CUCTEMBI OTCYETA,

-pemaTh pa3Ho0Opa3HbIe 33/1a4H «HA YaCTHY,

-peniath 1 00OCHOBBIBATh CBOE PEILICHUE 33/1a4 (BBIICISITh MaTEMaTHUYECKYI0 OCHOBY) Ha HAaXOXICHHUE YacTH
YHciia ¥ YKCIIa IO €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIa Ipoou;

-0CO3HaBaTh U OOBSICHATH UICHTUYHOCTD 33]1a4 Pa3HbIX TUIOB, CBA3BIBAIOIINX TPH BEIUYUHBI (Ha paboTy, Ha
NOKYIIKH, Ha JIBI)KEHHE), BBIICIATh ATH BEJIMYMHBI M OTHOIICHHS MEXLy HUMH, IPUMEHSTH UX MPH PELICHUN
3aJa4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/]a4 YKa3aHHBIX TUIIOB;

-BJIa/IETh OCHOBHBIMH METOAAMHU PELICHUS 337a4 Ha CMECH, CIIJIaBbl, KOHIECHTPAIUH;

-pemiaTth 3a/1a4y Ha IPOLEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLIEHTHI ¢ 000CHOBAHUEM, UCTIOJIb3YS pa3HbIE
CIIOCOOBI;

-pemiaTh JOru4ecKue 3a/1a4ul pa3HbIMH CIIOCO0aMU, B TOM YHUCJIe, C ABYMs OJIOKaMHU U ¢ TpeMs OJ10KaMu
MAaHHBIX C IIOMOIILIO TaOIHII;

-pemiaTth 3a1a4u 1o KOMOWHATOPUKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE MCIOJIb30BAHUS N3YYEHHBIX METOJIOB
¥ 000CHOBBIBATDH PELICHHUE;

-pelIaTh HEeCIOXKHbIE 3a]]a41 [0 MATEMaTHYEeCKON CTATHUCTHUKE;

-OBJIaJICTh OCHOBHBIMH METOJIAMH PEIICHHS CIOKETHBIX 33/1a4: apu(PMETUIECKUI, anreOpandeckuii, mepedop
BapHAHTOB, T€OMETPUUECKUH, rpaQuecKuii, IPUMEHSATh UX B HOBBIX 110 CPABHEHUIO C U3YYCHHBIMU
CUTYyAIHSIX.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX NMPeIMETOB:

-BBIJICIISITH [IPH PELICHUH 337a4 XapaKTePUCTUKU pacCCMAaTPUBAEMOM B 3a]aue€ CUTYalluH, OTIIMYHBIEC OT
peanbHbIX (T€, 0T KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHUPOBATH HOBBIE CUTYAIIUU C YYETOM 3TUX
XapaKTePUCTHK, B YACTHOCTH, IIPH PEIICHUH 3a7a4 Ha KOHIICHTPAIIUH, yYUTHIBATh IJIOTHOCTH BEIECTBA;
-peniath U KOHCTPYHPOBATh 33Ja4u Ha OCHOBE PACCMOTPEHHMSI pEAIbHBIX CUTYalIHid, B KOTOPBIX HE TpeOyeTcs
TOYHBIMA BBIYMCIIMTEIIBHBIN PE3YJIbTAT;

-peniath 3a1a4M Ha ABM)KEHUE MO PEKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

CTaTHCTHKA U TeOPHUsI BEPOSTHOCTEH

OnepupoBaTh NOHATUSIMHU:

-cTONI0YaThIe U KPYTOBBIE JHAarpaMMbl, TaOJIUIBI JAHHBIX, CpeHee apu(MeTHIecKoe, MeTuana,
-HauOosbllee U HaMMEHbIlIee 3HaUeHHsI BRIOOPKH, pa3Max BHIOOPKH, AUCHIEPCUS M CTAHJIaPTHOE OTKIIOHEHHE,
CIy4aitHasi U3MEHUYHUBOCTD;

-U3BJIEKaTh MH(OpMaIHIO, TPEICTABICHHYIO B Ta0IMLAX, HA JUarpaMMmax, rpadukax;

-COCTaBJISITh TAaOJHIIBI, CTPOUTH JHArpaMMbl M TpadUKi Ha OCHOBE JIaHHBIX;

-OIIepUpOBaTh MOHATUSAMU: (PaKTOpUAN YKCIa, HEPECTAHOBKU M COUeTaHus, TpeyroibHuk [lackans;
-IIPUMEHSTH MPABUIIO MTPOU3BEICHUS IPY PEIICHNH KOMOMHATOPHBIX 3a]1a4;

-OIIepUPOBATh MOHATUSAMU: CIYYalHbIH OMNBIT, CITydaiiHbIN BEIOOD, UCTIBITAHUE, SJIEMEHTApHOE CllyyaiiHoe
coObITHE (MCXO]T), KIIACCHYECKOE OMPEIeNIEHNE BEPOSTHOCTH CIIyJaitHOTO COOBITHS, OTIepaIliy HaJl
CJIy4alfHBIMU COOBITHSIMU;

-NIpeACTaBIATh NHPOPMAIUIO C TIOMOIIBIO KPYroB Diiepa;

-pelaTh 3a/1a4y Ha BHIYMCIIEHUE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
KOMOWHATOPUKH.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

-A3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMAIINIO, IPEICTABICHHYIO B Ta0IHIIaX, HA
nuarpammax, rpadukax, OTpa)karollyto CBOMCTBA U XapaKTEPUCTUKU pealIbHBIX MPOLIECCOB U SIBIICHUI;
-OTIPEACTIATh CTATHCTUYECKUE XapaKTEPUCTUKN BBIOOPOK IO TaOJIHMIIaM, TuarpaMMam, rpadukaM, BEITOTHITH
CpaBHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3aJIauu;

-OIICHUBATh BEPOSITHOCTD PEaTbHBIX COOBITHI U SBICHUH.

I'eomerpuyeckue Gpurypsl

-OrneprupoBaTh MOHATHIMU T€OMETPHUECKUX QUTYD;

-U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMALIUIO O TEOMETPHUECKUX (PUTYpaX,
IPEJICTABICHHYIO Ha YepTexkax;

-IPUMEHSATh TeOMeTpruYecKkre (aKThl JIsl PEIIeHHUs 33/1a4, B TOM YHCIIE, PEANOJIAralolX HECKOIBKO I1aroB
peleHus;

-(popMynupoBaTh B MPOCTEHUIINX CITyyasiX CBOWCTBA U MPU3HAKH (DUTYD;

-JI0Ka3bIBaTh T€OMETPUUECKHE YTBEPKIACHUS;

BJIAJICTh CTAH/IAPTHOM Kiaccu(uKanuei miockux Guryp (TpeyroJbHIUKOB U YE€THIPEXYTOJIHHUKOB).



B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

-HCII0JIB30BAaTh CBOMCTBA T€OMETPUUECKUX (DUTYP ISl peLISHUS 3a7a4d MPAKTHUECKOTO XapakTepa v 3a1a4d u3
CMEXHBIX JUCLUILINH.

OTHoOEHust

OnepupoBaTh NOHATUSAMU:

-paBeHCTBO (pUTyp, paBHBIE PUTYPHI, PABEHCTBO TPEYTOJILHUKOB, MAPAICTBHOCTD MPSIMBIX,
NEPIEeHIUKYISPHOCTD MPSIMBIX, YTIIbI MEXKAY NPAMBIMU, IEPICHAUKYJIISP, HAKJIOHHASA, IPOEKLIUs, To00ue
¢buryp, nogobusie GUTypbl, MOJOOHBIE TPEYTOIBHUKH;

-IIpUMEHATH TeopeMy Dasieca U TeopeMy O MPONOPLHUOHATIBHBIX OTPE3KaX IMPH PELICHUU 33/1a4;
-XapaKTEpU30BaTh B3aUMHOE PACIIOJIOKEHHUE IPSIMOM U OKPYKHOCTHU, IBYX OKPY>KHOCTEH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeAMETOB:

-MCII0JIb30BaTh OTHOLIEHUS [l PELICHHUS 3a]1a4, BOSHUKAIOIIKUX B PEAJIbHOW KU3HH.

N3mepeHusi M BIYUCICHHUS

-OnepupoBaTh NPEICTABICHUSIMH O JUTMHE, TUIOMIAIA, 00heMe KaK BETHUYNHAMMU.

-IIpumensts Teopemy Iludaropa, hopmyssl miomanu, o0bemMa Npyu pelieHnd MHOTOIIATOBBIX 33/1a4, B
KOTOPBIX HE BCE JaHHBIC TIPECTABJICHEI SIBHO, @ TPEOYIOT BEIYHUCIICHHH, OTIEpUPOBATh 0OJIee IMUPOKIM
KOJIMYECTBOM (DOPMYJI ITMHBI, TUIOIIAIH, 00beMa, BBIYUCIIATh XapaKTePUCTUKU KOMOUHAIUN GUryp
(OKpY>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHCIISATE PACCTOSIHUS MEKIY (PUTypamMu, IPUMEHSITh
TPUTOHOMETpHUECKHUe (HOPMYIIBI 1711 BEIYUCICHUN B 00JIEe CIOKHBIX CIIy4asiX, IPOBOAUTH BBIUMCICHUS Ha
OCHOBE PAaBHOBEIUKOCTH U PAaBHOCOCTABIEHHOCTH;

-IPOBOJIUTH MPOCTHIE BRIYUCICHUS HA OOBEMHBIX Teax;

-opmynupoBaTh 3371291 HA BRIYUCIICHUE JUTHH, TUIOMAACH 1 00bEMOB M PEIIaTh UX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NIPeAMETOB:

-IIPOBOJINTH BBIYMCIIEHUS] HA MECTHOCTH;

-IIPUMEHSATH (POPMYIIBI IPU BBIYUCICHUAX B CMEKHBIX YUCOHBIX MPEAMETAX, B OKpY KarolIeit
JIECTBUTEIIBHOCTH.

I'eomeTprueckue mocrpoeHunst

-M3o6paxkats reomMeTpudecKre GUTyphl IO TEKCTOBOMY M CHMBOJIBHOMY OITMCAHUIO; CBOOOIHO OIEPUPOBATH
YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CITy4dasiX,

-BBINIOJIHATH MOCTPOEHUS TPEYTOJIbHUKOB, TPUMEHSTh OTAEIbHBIE METO/bI IOCTPOECHUM LIUPKYJIEM U
JIMHEVKOMN Y MPOBOJAUTH MPOCTEUIIINE UCCIIENOBAHUS YNCIIA PELICHUN;

-1300pa)kaTh TUTIOBBIC TUIOCKKUE (PUTYPHI U 0OBEMHBIE TEJIa C TTOMOIIBIO TPOCTEUIITUX KOMITBIOTEPHBIX
WHCTPYMEHTOB.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

-BBITIOJIHATH MPOCTEHININE TOCTPOSHUS HA MECTHOCTH, HEOOXOITMMBIE B peallbHOM JKU3HM; OIICHUBATh pa3Mephl
peaTbHBIX 00BEKTOB OKPYIKAIOIIETO MHUPA.

IIpeoOpa3oBanus

-OnepupoBaTh MOHATHEM JIBUKEHUS U MTPeoOpa3oBaHMs OI00MS, BIAIETh PUEMaMH MTOCTPOCHHS (GUTYP C
UCIIONIb30BaHUEM JIBIKEHUH U peoOpa3oBaHui MoA00Ms, MPUMEHSTh MMOJyYeHHbIE 3HAHUS U OTBIT
MMOCTPOEHU B CMEXKHBIX MIPEAMETAX U B PEATbHBIX CUTYALUSIX OKPYKAKOIIETO MUPA;

-CTpOUTH (DUTYpPY, TOJTIOOHYIO JAHHOMH, MOTB30BAThCS CBONCTBAMH MO100Us 111 000CHOBaHUS CBOMCTB QUTYD;
-IPUMEHSATH CBOMCTBA ABMKEHUM I TPOBEJIEHUS POCTENIINX 0O0CHOBaHHUM CBONCTB QUTryp.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX PeAMETOB:

-IIPUMEHSTH CBOMCTBA ABMKEHUN U IPUMEHSTH TTOI00ME /TSI TOCTPOSHUN 1 BHIYMCIICHUM.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

-OnepupoBath NOHATUAMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, MPOU3BEJAECHUE BEKTOPA HA YKCIIO, YOI
MEXK]ly BEKTOpaMH, CKaJISIPHOE IIPOU3BEIECHUE BEKTOPOB, KOOPAMHATHI HA TUIOCKOCTH, KOOPAMHATHI BEKTOPA;
-BBITIOJHSATH JIEHCTBUSI HAaJl BEKTOpAaMH (CI0KEHHE, BRIYUTAaHUE, YMHOKEHHE Ha YHCIIO), BBIYUCIISTH CKAIIPHOE
MIPOU3BEJICHUE, ONPEEIATh B MPOCTEUIINX CIIydasX YroJl MeXAy BEKTOPAMHU, BBITIOJIHATh PA3JI0KEHUE
BEKTOpa Ha COCTABJISIFOIIUE, IPUMEHSThH TTOJIyYCHHBIC 3HAHUS B (DU3UKE, MTOJIH30BATHCA (PopMyIon
BBIUMCIICHHSI PACCTOSIHUS MEXIy TOYKAMU TI0 U3BECTHBIM KOOPAMHATAM, HCIIOIb30BaTh YpaBHEHUsI (pUryp ass
pelIeHHs 3a/1a4;

-IIPUMEHSTh BEKTOPBI U KOOPAUHATHI JJIsl pELIEHUSI TEOMETPUUYECKUX 3a]1a4 Ha BBIUMCIECHUE JJIUH, YTIIOB.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPEeIMETOB:

-HCIIOJIH30BATh MOHATHS BEKTOPOB M KOOPJIMHAT JIJIS pellieHus 3a/1a4 1o (u3uKe, reorpaduu u Apyrum
y4eOHBIM TIpEAMETaM.

Hcropus MaTeMaTHKHU



-XapakTepu30BaTh BKJIA]l BRIJAIONIUXCS MATEMAaTUKOB B pa3BUTHE MaTEMAaTUKH M MHBIX HAYYHBIX 00JIaCTeH;
IIOHUMATh pOJ'H: MATEMATHUKU B paSBI/ITI/II/I POCCI/II/I.

MeTtoanl MaTeMATHKH

-I/ICHOJIbSySI I/ISy‘IeHHBIe METOAHI, HpOBOIII/ITb JOKa3aTCJIbCTBO, BBIIIOJIHATH 0Hp0Bep)KCHI/I€;

-BBIOMpATh U3YUYEHHBIC METOIbI U UX KOMOWHAITUY JJIS PEIICHUSI MAaTEMAaTHYECKUX 3a]1a4;

HUCIIOJIB30BATh MAaTEMATHUYCCKUC 3HAHUWA 4J11 OIIhMCaHusA SaKOHOMepHOCTefI B Opr)KaIOH.[eﬁ
JIEHCTBUTEIILHOCTH U TIPOU3BEICHUSIX UCKYCCTBA;

-IIPUMEHATH IIPOCTEUIINE IIPOrPAMMHBIEC CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pPEIICHUN MaTEMaTHYCCKUX 3a]1a4.

ConeprxaHue Kypca MaTeMaTHKH 5 KJacca.

1. HarypanbHble uyncna u mkaisl (15 4.)

O6o3Hauenue HaTypanbHBIX yncen. OTpe3ok, IuHa oTpe3ka. TpeyronsHuk. [lnockocTs, npsmas, myu.
Ikans! 1 KOOpAUHATHL. MeHbIIe Win OoJIbIIe.

OcHoBHasl 11€7Ib — CUCTEMATU3UPOBATh U 000OIIUTH CBEACHUSI O HATYPAJIbHBIX YHCIIaX, OJyYeHHbIC B
HaYaJIbHOM ITIKOJIE; 3aKPETUTh HABBIKK TOCTPOEHUS U U3MEPECHHS OTPE3KOB

2. CnosxeHue U BBIYUTaHUE HATYpalbHbIX uucen (21 4.)

CrnoxeHue HaTypajabHBIX YUCEN U €ro cBoWcTBa. Briuntanue. Pemenne TekcToBbIX 3a1a4. YnClIOBBIE 1
OykBeHHbIE BbIpaxkeHHsl. BykBeHHast 3aM1Ch CBOWCTB CJIOKEHHSI U BHIUUTAHUS. Y paBHEHUE.

OcHoOBHas LI€Tb — 3aKPEIUTh U PA3BUTh HABBIKU CIOKEHUS M BBIYUTAHUS HATyPAJTbHBIX YHCET.

3. YMHOKEHUE U JIelIeHne HaTypallbHbIX yrcen (27 4.)

YMHOKEHME HATYpaJbHbBIX YHCEN U €r0 cBOMCTBA. [lenenue. [lenenue ¢ ocTaTkoM. YIPOUIEHUE BbIPAKECHHIA.
[Topsimok BeimonHeHus Aeiicteuii. Crenens uncna. KBaapat u ky0 yucna.

OcHoOBHasI 1IeTTb — 3aKPENUTh U Pa3BUTh HABBIKHA apU(PMETHUSCKUX IEHCTBUH C HATYpaTbHBIMU YHCIAMU

4, Thnomanu u 00bemsl (12 4.)

®opmysl. [Inomans. @opMyia mIomaay NpAMOYrobHUKA. EAMHUIEI H3MEPEHUS TUIOIIAACH.
[Tpssmoyronbubii napamnenenumnes. O0bembl. O0beM IPSIMOYTOIBHOTO apaslieenuIe 1a.

OcHOBHas 11€7Tb — PACHIUPUTH MPEJICTABICHUE YUAIIUXCS 00 U3MEPEHUN T€OMETPUYECKUX BEJIMYUH Ha
pUMepe BBIYUCIICHUS TUIOMIaIel M1 00bEMOB, CHCTEMAaTU3UPOBATh U3BECTHBIE UM CBEJICHUS O SIUHUIIE
HU3MEPEHHUS.

5. OObIKHOBEHHBIE IpodH (23 u.)

OxpysxHoCTb U KpyT. Jonu. O6sikHOBEeHHBIE Jpodu. CpaBHeHue apoOei. [IpaBuibHbIe U HENPaBUIbHBIE
npo6u. CroskeHre U BeIYUTaHue Ipo0eil ¢ 01MHAaKOBBIMY 3HaMeHaTensiMu. [lenenue u apodu. CMeraHHbie
yucia. ClIoXeHne U BBIYUTAHUE CMEIIIaHHBIX YHCeT.

OcHoBHasl 11€7b — MO3HAKOMUTbH YYAIIUXCsI C TOHITHEM JpoOH B 00beMe, TOCTATOYHOM JJIsi BBEICHUS
JECATUYHBIX TPOoOeH.

6. lecatuunbie Apodu. CrnokeHue 1 BHIYUTaHHUE AeCITUUHBIX Apobei(13 4.)

Hecstnunas 3anuchk ApoOHBIX yncesl. CpaBHEHHE EeCATUYHBIX apo0ei. ClokeHne U BBIYUTAHUE JECATUIHBIX
npob6eit. [Tpubnmxénnpie 3HaueHus yncen. OKpyTriIeHUe Yncen.

OcHOBHas 11€71b — BRIPa0OTaTh YMEHHUE YNTATh, 3alMUCHIBATh, CPABHUBATH, OKPYTJIATH IECATUYHBIE T1POOH,
BBITIOJHSATH CIIO’KEHUE U BBIYUTAHUE JECSITUUHBIX APOOESH.

7. YMHOXEHHWE U JCJICHUE IECATUYHBIX apodeit (26 4.)

YMHOKEHHE AeCATUYHBIX Ipo0eit Ha HaTypalbHbIe uncia. [lenenne aecaTuuHbix Apobeii Ha HaTypaIbHbIe
yuciaa. YMHOXKEHUE JECATUYHBIX ApooOeit. Jlenenue Ha necsatuanyto 1po0b. CpenHee aprupMeTHIECKOe.
OcHoBHasl 11e7Tb — BEIPa00TaTh YMEHHE YMHOXKATh U JEUTh ASCITUYHBIC POOH, BEITIOTHATH 3aaHNS Ha BCE
JIEHCTBUSI C HATYPAIBHBIMU YUCIAMH U IECATHYHBIMHU APOOSMU

8. HCcTpyMeHTSHI [1 BBIUUCIIEHUH 1 n3mepenuii (17 4.)

Muxkpokanbkyssarop. [Iponentsl. Yrou. [IpsamMoit u pa3BepHyThIN yrou. YepTéxHeblil TpeyroiabHuk. 3mepenue
yrioB. Tpancnoptup. Kpyrossie quarpaMmsl.

OcHoBHas 11€7b — CHOPMHUPOBATH YMEHHUS PEIIATh MPOCTEHIINE 3a7]a9H Ha TPOIICHTHI, BBITIOJHATH H3MEPEHUE
Y TIOCTPOEHUE YTJIOB.

9. [MoBTopenwue (16 u.)



Coneprkanue Kypca MaTeMaTHKH 6 kiacca

1. Deaumocthb uncesn (20 4.)

Jenurenu u kpatHsle. [Ipu3naku neaumocty Ha 2; 3; 5; 9; 10. IlpocTble u cocTaBHbIE YHCTA.
Paznoxenune Ha mpocThie MHOXKHTENU. Hanbonpmmii o0mumii 1eauTenb. BzanumMHo npocTeieuunca.
HaumensImee obiiee kpaTHoe.

2.C10skeHHe ¥ BbIYUTAHKE APOo6eii ¢ pasHbIMH 3HAMeHaTesaMHu. (22 4.)

OcHoBHOe cBoicTBO Apoou. Cokparienue apodeit. [IpuBenenue npodeit k 00IIeMy 3HaMEHATEIO.
CpaBHeHme, CJI0KEHUE U BBIUUTAaHKE JIpo0ei ¢ pa3HbIMU 3HaMeHaTe siMU. CI05KeHHUE U BHIYMTaHUE
CMEIIIAHHBIX YHCEII.

3. YMHoKeHue H JejieHne 00bIKHOBEHHBIX Apobeii (32 4.)

YMHOxkeHue apooeit. Haxoxaenue npodu ot uncna. [I[pumenenne pacnpeaeauTeIbHOT0 CBOHCTBA
yMHOeHus. BzauMHo oOpaTtHble uncna. [lenenue nqpobeit. Haxoxnenue yncia no ero apoou.
JpoOHBIC BBIpAKEHUS.

4. OrnHomenus u nponopuuu (20 4.)

OtnHomenus. [Ipormopuum, 0CHOBHOE CBOMCTBO mponopuuH. [Ipsmast u oOpaTHas mpo-
MOPLMOHATBHEIE 3aBUCUMOCTU. MaciiTab. [linHa okpy>XKHOCTH U Tuiomaas kpyra. [lap.

5. IToy0:kHuTEIBLHBIE H OTPHIATEIbLHBIE yncaa (12 u.)

Koopaunarsl Ha npsimoil. [IpoTtuBononoxHeie yncina. Moayine yucna. CpaBHeHnue yucen. 3smenenue
BEJIMYMH.

6. Cii0skeHHEe M BHIYMTAHME MOJIOKATEIbHBIX H OTPHIATEIbHBIX unces. (12 4.)

Cl10)KeHue Yncell ¢ MOMOILBbI KOOPAUHATHOU MpsiMoil. CliokeHre oTpulaTeNbHbIX yuces. ClioxeHue
YHUCeN ¢ pa3HbIMU 3HAKaMH. Beruntanue.

7. YMHOKeHHe H JeJIeHHE MOJ0KHTEILHBIX M OTPHIATEIbHBIX Yncen (13 4.)
Ymuoxenue. Jlenenue. PaunonaneHbie uncna. CBoiicTBa 1€UCTBUH C pallMOHATbHBIMUYUCIIAMH.

8. Pemenue ypasuenuii. (15 4.)

Packpritue ckobok. Koaddumment. [Tonobusie cnaraemeie. Pemenne ypaBHeHUH.

9. Koopauuatel Ha miaockoctH. (12 u.)

[Tepnenpukynspueie npsmele. [lapamnensubie npsmelie. Koopannathas miaockocts. CTonOuaTeie
muarpammsl. ['paduku.

10. ToBTOpenne (12 u.)



Conep:xkaHue TeM Kypca MaTeMaTHKH 7 KJiacca

Auredpa

I'naBa 1. Beipaxxenusi. ToxnecrBa. YpaBHenus (214).

Uucnossle BhlpaxkeHUs. BeipaxkeHust ¢ nepeMeHHbIMU. CpaBHEHHE 3HaUEHUH BelpakeHUi. CBolicTBa
nercTBUi Ha yucinamu. ToxaecTBa. ToxaeCTBEHHbIE TPe0OPa30BaHUs BRIpAKCHHUI. Y paBHEHUE U €T0
KOpHHU. JIMHEWHOE ypaBHEHUE C OJTHOM NIEPEMEHHOM.

I'naBa 2. ®ynxuuu(12y).

UYro takoe pynkius. Berancnenue 3HaueHuit Gpynkmyum mo gopmyie. ['paduk pynkuuu. Jluneiinas
¢bynkuus u ee rpaduk. [Ipsmas nponopuroHaabHOCTh. B3anMHoe pacnonokeHue rpadukoB JIMHEHHbBIX
GyHKIMIA.

I'naBa 3. CreneHb ¢ HATYPaJIbHBIM NOKa3aTeaeM (154).

OmnpeneneHue CTENEHN ¢ HaTypalbHBIM IIOKa3aTesIeM. Y MHOXKEHHUE U JEJICHHE cTeneHed. Bo3Benenue B
CTENEHb NPOU3BEACHUS U cTenieHH. OJHOWIEH U €ro CTaHJapTHBIN BUJ. Y MHOKEHHE OJTHOUJICHOB.
Bo3BeneHue oqHoUIeHa B CTENIEHb. AOCOIIOTHAS M OTHOCUTEIbHAS TOTPELIHOCTH.

I'maa 4. Muorouienni(194).

CyMMa 1 pa3HOCTb MHOI'OWIEHOB. MHOIOWIEH U €ro CTaHJapTHbIN BuA. ClI0K€HUE U BBIYUTAHKE
MHOT'OYJICHOB. Y MHOKEHUE OJJHOUIEHA Ha MHOTOUJIeH. BriHEeceHre 00111ero MHOKUTENS 33 CKOOKH.
YMHOKEHHE MHOTOWIeHa Ha MHOrowieH. Croco0 rpynmnupoBKH.

I'naBa 5. @opmyJibl COKPALIEHHOT0 YMHOKeHUsA(204).

KBazpat cymmBbl 1 pa3HOCTH ABYX BhlpakeHH. PasHocTh kBagpaToB. CymMmma U pa3HOCTHKYOOB.
[TpeoOpa3oBaHue LIEBIX BEIPAKEHUH.

I'naBa 6. CucreMsl JIMHEHHBIX ypaBHeHui(154).

JIuneiiHble ypaBHEHUS C JBYyMs IEPEMEHHBIMU U UX CUCTEMBI. PellleHne CUCTEM JTMHENHBIX
ypaBHeHuid. Crioco6 noacranoBku. Crioco6 crnoxkenus. Pemenne 3a1a4d ¢ TOMOIIBI0 CUCTEM.

I'eomerpus

I'naBa 1. HauyaabHble reomerpudeckue cBeaeHus(11y).

IIpsimas 1 otpesok. JIyu u yroia. Mi3mepenust otpe3koB. /[nuHa orpeska. EMMHALIBI M3MEpEHNs.
W3mepenus yrios. I'panycHas mepa yrios. [lepnenukymnspHeie npsimple. CMeKHbIE U BEPTUKAJIbHbBIE
YTJIBL.

I'naBa 2. TpeyroabHuku(144).

[TepBblii mpU3HAK PaBEHCTBA TPEYTOJIbHUKOB. MelnaHbl, BHICOThI, OMCCEKTPUCHITPEYTOJIbHUKA.
Csoiictea PET. Bropoil u TpeTuii Npu3Hakyu paBEHCTBA TPEYTOJbHUKOB. 3aJJa4l HA IIOCTPOEHHUE.
I'nasa 3. [lapanniensHbie npsavMbie(134).

[Tpu3Haky napayuIeIbHOCTH MPSMBIX. AKCUOMBI T€OMETPUU. AKCUOMBI TIapajlIENbHBIX MPSMBIX.
Teopemsl 00 yriiax, 00pa30BaHHBIX MMApaICTLHBIMU TTPSIMBIMH.

I'naBa 4. CooTHOLIEHHS MEKAY CTOPOHAMH U YIJIAMH TpeyrojbHuka(20y).

CymMa yriioB TpeyronbHuKa. OCTpoyroiabHbIN, TYIIOYTOJIbHBIA, IPSIMOYTOJIBHBIN TPEYTOJIBHUKH.
HepaBeHcTBO TpeyronbHuka. [IpsMoyrosbHabie TpeyroibHUKU. [[pu3Haky paBeHCTBA IPSMOYTOJIBHBIX
TPEYroJIbHUKOB. IlocTpoeHne TpeyroyibHUKa 110 TPEM dJIeMeHTaM. PaccTosiHue OT TOYKU 10 NPSMOM.
HosTopenne(104)



Conepmaﬂne TEM KypcCa MaTEMAaTHKH 8 ki1acca

Auaredpa
I'naa 1. PanmonasbHble Apodu (23 yaca) + 2yaca — NOBTOpeHHe, HTOTO 25 4acoB
PanmonansHas qpo6s. OcHOBHOE CBOMCTBO IpoOu, COKpaIieHrue Japooei.

ToxnecTBeHHbIC TPEOOPa30BaHUs PAMOHANBHBIX BhIpakeHui. Oynkuua y = k/x u e€ rpadux.
L]eny: BbIpabOTaTh YMEHUE BBINOIHATH TOXKIECTBEHHBIE IPEOOPA30BaAHUSI PAIIHOHATILHBIX
BBIPAKCHUM.

I'aasa 2. KBagpatubie kopuu (19 yacos)

[TonsiTre 06 uppanMoHATBHBIX Yrciaax. OOmue CBeACHHS O IeHCTBUTENBHBIX YrciaxX. KBajapaTHbIid
KopeHb. [IoHsATHE 0 HAXOXKIEHUH MPUOIMKEHHOT0 3HaYeHUsI KBaJpaTHOro KopHs.CBoiicTBa
KBaJIpaTHBIX KOpHEW. [IpeoOpa3oBanms BEIpaXEHUH, COJEPKAIINX KBaJpaTHBIC

kopuu. OyHknug y =  ./x €€ cBOMCTBa U rpaduK.

L]eny: cucTeMaTU3UpPOBaTh CBEICHUS O PAIlMOHATIBHBIX YMCIAX U J1aTh MpeACcTaBlIeHue 00
HPPAIMOHATIBHBIX YKCIIaX, PACIIMPUB TEM CAMBIM MOHATHE O YUCIIS; BRIPAOOTATh YMEHUE
BBITIOJHSATH Mpeo0pa3oBaHusl BRIPAXKEHUN, COJEPKAIIMX KBAapaTHBIE KOPHHU.

I'nasa 3. KBagpaTnsle ypaBHenus (214ac)

KBagparnoe ypaBHenue. @opMyiia KOpHel KBaApaTHOrO ypaBHEHUs. PellieHrne panuoHanbHbIX
ypaBHeHul. Pemenue 3aia4, npuBOASIIUX K KBaPATHBIM YPAaBHEHUAM U MPOCTEHIIINM
palMOHAIbHBIM YPAaBHEHUSIM.

L]env: BEIpaOOTATh YMEHHUS PEIIaTh KBaJIPATHBIC YPAaBHEHUS M MPOCTECUIITECPAIITOHATILHBIC
YpaBHEHUS U IPUMEHSATh UX K PELICHUIO 3a/a4.

I'iaBa 4. HepaBencrsa (20 yacoB)

UwucnoBble HEPABEHCTBA U UX CBOMCTBA. [louneHHOE CIIOKEHUE M YMHOXEHUE YHCIIOBBIX
HepaBeHCTB. [orpemHocTs 1 TOYHOCTH NpuOIKeHus. JIuHeiiHbIe HepaBeHCTBA C OJTHOM
MEPEMEHHOMN U UX CUCTEMBI.

L]eny: 03HAKOMUTH O0YYAIOIIUXCS C TPUMEHEHHEM HEPABEHCTB sl OLEHKU 3HAYEHUI BBIPAKECHUI,
BBIPabOTaTh yMEHUE PEIIaTh TUHEHHBIE HEPABEHCTBA C OJJHON NEPEMEHHOU U UX CUCTEMBI.

I'aasa 5. Ctenens ¢ HeJIbIM MOKa3aTea1eM. JaeMeHThI cTaTucTuku (11 yacoB)

CremneHs C 1eTbIM TIOKa3aTesieM U ee cBoiicTBa. CtannapTHBIN Buj uncia. HadansHbie cBeeHus 00
OpraHu3alMK CTATUCTUYECKUX UCCIIEA0BAHMI.

L]ens: BBIpabOTATh YMEHHUE MPUMEHSITH CBOMCTBA CTEMEHU C IEJIBIM MTOKA3aTEIeM BBBIYUCICHHUIX U
peoOpa3oBaHugX, CPOPMUPOBATH HaUaIbHbIEC IPEJICTABICHUS O COOpE U TPYIIHPOBKE
CTATUCTUYECKUX JAHHBIX, X HATJISTHOW MHTEPIPETALIUHU.

6. IoBTOpenue (6 yacon)

L]enw: MOBTOpEHNE, 0000IICHNE M CUCTEMAaTH3aIMsI 3HAHNH, YMEHUI 1 HaBBIKOB 3a Kypc anreOpsl 8
KJ1ac

I'eomerpusn

Yeroipexyrojbuuku (14 yacos) +1 yac noBropenune

MHOTOyTOIBHUK, BRITYKIIBI MHOTOYTOJIBHUK, YETHIPEXYToJbHUK. [lapanmenorpamm, ero cBoicTBa
u npuzHaku. Tpanenwus. [IpsmoyronpHUK, poMO, KBapat, ux cBoicTBa. OceBas U IEHTpalbHas
CUMMETPHH.

Lens: n3yunTh HanboJee BAKHBIE BUJIBI YETHIPEXYTOIHHIUKOB — MAPAILIEIOrPaMM,
MPsIMOYTOJIBHUK, pOMO, KBaJpat, Tpaneuuo; 1aTh MpeacTaBieHue o purypax, ooagaroumx oce-
BOW WJIM LICHTPAJIbHON CUMMETPHUEN.

Ilnomans (14 yacon)

[TonsTHE Momaan MHOTOYTONbHUKA. [II0aau npsaMoyroinbpHIKa, Mapaienorpamma,
TpeyrojbHuKa, Tpanenuu. Teopema Iludaropa.

[enb: pacMpuTh U yriyOUTh IOMyYEHHBIE B 5—6 KJlaccax MpeICcTaBIeHHs 00yJaronmxcs 00
W3MEPEHUH W BBIYUCIICHUH TUTOIIA/ICH; BEIBECTH (DOPMYJIBI IJIOMIAIeH TPSIMOYTOJIBHUKA,
napajuiesiorpaMma, TpeyrojibHUKa, TPaneuu; 10Ka3aTh OJHY U3 TTaBHBIX TEOPEM F€OMETPHH —
teopemy [Iudaropa.

ITonoOHbIe TpeyronbHuku (19 yacon)



[TonoGHbIe TpeyronabHUKU. [Ipu3Haku mogo6us TpeyroasHUKOB. [IpuMenenne nogoous k
JI0Ka3aTeNbCTBY TEOPEM U pelleHnto 3a7ad. CHHYC, KOCUHYC U TAHT€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

I1esb: BBECTH MOHATHE MOAOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh IPU3HAKU TOA00US
TPEYTOJILHUKOB M UX IPUMEHEHHUS; CAETIaTh NEPBbIH 1Iar B OCBOCHUH YUAILIMMUCS
TPUTOHOMETPHUUECKOTO alrapaTa FreoMEeTPHH.

Oxkpy:xkHocTh (17 yacoB)

B3aumMHoe pacrionoxkeHue npsaMoi u okpykHocTH. KacaTenbHast K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble ¥ BIMCaHHBIE YTIbl. YeThipe 3aMmeuaTebHble TOUKH TPEYTOJIbHUKA.
Brincannas u onucaHHasi OKpYKHOCTH.

Lenb: pacMpuTh CBEACHUS 00 OKPYKHOCTH, TIOJTYUYECHHBIC YYAIIUMUCS B 7 KJIACCE; U3YYUTh HOBBIC
(baxThl, CBSI3aHHBIE C OKPY’KHOCTBIO; IO3HAKOMUTH 00YUaIOIIMXCS ¢ YETBIPbMS 3aMeyaTeIbHbIMU
TOYKaMH TPEYTOJIbHUKA.

IToBTOpenue. Pemenue 3aaa4. (3 yaca)



Copep:xanue TeM Kypca MaTeMaTHKH 9 KJjacca
Auredpa

1. KpaapaTtuunas pyHKIHsI.

Oynknus. CroiictBa pynkiuii. KBagpaTHeiil TpexuiieH. PaznoxkeHue KBapaTHOTO TPeX4WiIeHa Ha
muOxkuTenn. Oynknus y = ax? + bx + ¢, eé coiicTsa u rpaduk. HepaBencTsa BTOpOii cTeNeH) ¢ 01HOI
nepeMeHHoN. MeTo MHTEPBAJIOB.

L]eny: pacpuTh CBEACHHS O CBOMCTBAX (DYHKIUIN, O3HAKOMUTH 00YYAIOIINXCS CO CBOMCTBAMU
¥ rpadHKOM KBagpaTH4HOH GyHKIHH, chOPMUPOBATH yMEHHE PellaTh HEPABEHCTBA BU/A ax’ + bx +
¢>0 ax? + bx + ¢<0, rme a [ 0.

2. YpaBHeHHsI H HEPABEHCTBA € OIHOI MepeMeHHOiA.

Llenbie ypaBHEHHS. YpaBHEHHE C JIByMs IEPEMEHHBIMU M ero rpaduk. CucreMblypaBHEHHNA
BTOpOIl cTereHu. Pemienue 3aa4u ¢ MOMOIIBIO CUCTEM YpaBHEHUI BTOPOii cTeneHu.]ens:

CUCTEMATU3UpOBaTh M OOOOUIUTH CBEJEHUS O PpEHIEHUH LENblX C OJHOU
MEPEMEHHOI1, BBIpa00TaTh YMEHHE PelIaTh MPOCTEHIINE CUCTEMBI, COJEPIKAIINE YPABHEHUEBTOPOI
CTENEHHU C JBYMsI IEPEMEHHBIMU, U TEKCTOBBIE 33]Ia4M C IOMOLIbIO COCTABIICHUSI TAKUXCUCTEM;
BbIpa0OTaTh YMEHHUE peIIaTh MPOCTEHIINE CUCTEMBI, COACpKAIlUe YPaBHEHUE BTOPONCTEIICHH C
JByMsI [IEPEMEHHBIMU, U TEKCTOBbIE 33Jaul C MOMOILBIO COCTABJIEHUS TAaKUX
CUCTEM.

3. YpaBHeHHs U HEPABEHCTBA C IBYMSI llepeMeHHbIMH.

L]ens: BoipaboTaTh yMEHHE peIIaTh MPOCTEHININE CUCTEMBI, COJIEpIKalllie YpaBHEHUE BTOPOI
CTENEHHU C ABYMs IEPEMEHHBIMU, U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU. TEKCTOBbIE 3a7auu C
MOMOII[BIO COCTABJICHHSI TAKMX CUCTEM; BBIpA00OTaTh YMEHHE PEIIaTh MPOCTEHIIINE CUCTEMBI,
coJiepKalllie ypaBHEHHE BTOpPOIl CTENEHU C JABYMsI MEPEMEHHBIMH, U TEKCTOBbIE3aJauu C
MIOMOUIBbIO COCTABJICHUS TAKMX CUCTEM.

4. TIporpeccun.
Apudmerndeckast U reoMeTpuueckas nporpeccuu. @opmysbl N-ro 4ieHa U CYMMBI MEPBBIX N
YWIEHOB Nporpeccuu. beckoHeyHo yObIBarolasi reoMeTpudeckas Iporpeccusl.
L]env: nath MOHATHS 00 apu(METHIECKON U TEOMETPUUECKOM MPOTPecCHsiX KaK YHCIOBBIX
MOCIIE0BATENBHOCTAX 0cO00TO BUAA.
5.9J1eMeHThl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEH.
KombOunaropHoe mnpaBuio ymHOXeHHs. IlepecTaHOBKH, pa3MeUIEHMs, COYETAHMUS.
OTHocHTeNbHASI YACTOTA U BEPOATHOCTH CIyYalfHOTO COOBITHS.
L]enb: 03HAKOMUTH O0YYAIOIIUXCS C MOHATHUAMH NTEPECTAHOBKH, Pa3MELICHNS, COUETAaHUS U
COOTBETCTBYIOIIMMHU (HOPMYJIaMHU IS MTO/ICYETa UX YKCIa; BBECTH MOHATHS OTHOCUTEIBbHONW YaCTOTHI U
BEPOSTHOCTH CITy4aHOTO COOBITHSI.

6.AToroBoe noBTOpeHue.
L]ens: TloBTOpEHNE, 0600IIEHNE U CUCTEMATH3aIMs 3HAHUH, YMEHHUI 1 HaBBIKOB 32 Kypc aJreOpbl
OCHOBHOM 00111€00pa30BaTEIHLHON IIIKOJIBI.

Coaeprxanue TeM Kypca MaTeMaTHKH 9 Kiacca
I'eomerpust
1. Metoa koopauHAT
Bexropsl. Bektop. Jlnnna (Moxyns) BekTopa. KoopauHaTel BekTopa. PaBeHCTBO BekTOpOB. Onepanun
HaJ BEKTOpaMU: YMHOKEHHE Ha YUCJIIO, CII0KEHUE, PAa3JI0KEHNE, CKASIPHOE IPOU3BEAEHHUE. YTOI



Mexay Bekropamu. [Ipocreime 3anaun B KOOpAUHATaX. Y paBHEHUE OKPYKHOCTH, IIPSIMOM.

2. CooTHOIIIEHHE MEKIY CTOPOHAMM U YIJIaMU TPeyroJbHuka. CkajJsipHoe Npou3BeleHue
BEKTOPOB.

Cunyc, kocunyc, TanreHc yria. COOTHOIIEHUS MEXy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

3.Jl1MHa OKPYKHOCTH U IJIOIIAAb Kpyra

MHoOroyroiapHuKky. [[iuHa IoMaHOM, IEPUMETP MHOTOYTOJIbHUKA. BBIITYKIIbIE MHOTOYTOJIbHUKH.
CyMMa yIJI0B BBITYKJIOTO MHOTOYTOJIBHUKA. BrIMcaHHBIE U ONIMCaHHBIE MHOTOYTOJIbHUKH.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

OxkpyxxHOCTb M KpyT. LlenTp, paauyc, nuamertp. yra, xopaa. Cektop, cerMeHT. L[eHTpanbHbIi,
BIIMCAHHBIN yIoJ1; BEIMYMHA BIIMCAHHOTO yIia. B3anMHoe pacnoioskeHre npsiMoi ¥ OKpY>KHOCTH,
IBYX OKpyxHocTel. KacarenpHas u ceKylas K OKpy>KHOCTH; PaBEHCTBO KacaTeJIbHBIX, IIPOBEACHHBIX
13 OJHOM TOYKH. MeTpu4ecKrue COOTHOLICHUS B OKPYKHOCTHU: CBOMCTBA CEKYIUX, KaCaTEIbHBIX,
xopa. OKpy>KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO TPEYTOJIbHHKA.
BrnircanHbIe U ONMCAHHBIE YETHIPEXYTOJIbHUKY. BrMICaHHbBIE U OMMCAHHBIE OKPY>KHOCTH IIPaBUIIBHOTO
MHOTI'OYroJjibHuKa. J[mHa okpyskHOCTH. [Inomans kpyra u miomans CeKTopa.

4. I'eomeTpuyeckue npeodpazoBanus. JBuskeHus

[Tpumeps! nuxennit puryp. Cummerpus ¢puryp. OceBas CAMMETPHS U TTapaJUIeIbHBIN IIEPEHOC.
IToBopoT u nentpanpHast cummerpus. [lonsarue o romoteruu. [Tonobue puryp.

S. IloBTOpEeHue



HopMbl OlleHKM 3HAHUI, YMEHU 1 HABBIKOB

1. OneHKka NUCbMEHHBIX KOHTPOJILHBIX PA0OT 00yYAONIUXCHA M0 MaTeMaTHKe.
Omeem oyenusaemcs Ommemkou «3», eciu:

[ paboTa BBIIOJIHEHA TIOJTHOCTHIO;

[] B IOTHYECKHUX PACCYKJICHUSAX U 0OOCHOBAHUU PEIIEHUsI HET MPoOEIOB U OIIUOOK;

[] B pelieHne HeT MaTeMaTHIEeCKUX OIMMMOOK (BO3MOKHA OJIHA HE TOYHOCTh, OMTUCKA,
KOTOpasi He SIBJISIETCA CJIe/ICTBUEM HE3HAHUs WIM HEMOHUMAaHUs y4eOHOro MaTepuana);
Ommemka «4» cmagumcsi 6 ciedylouux Cayuasnx:

[] paboTa BBITIOJIHEHA TTOJHOCTHIO0, HO 0OOCHOBAHMS LIIATOB PELICHUS HEIOCTATOUHBI (
€CIIi yMEeHHE 000CHOBBIBAThH PACCYKIICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM
MIPOBEPKH);

(] moryIeHa oJiHa OIMMOKa WJI €CTh JIBa — TPU HEJI0YeTa B BBIKJIAIKAX, PUCYHKAX,
yepTexax wid rpadukax ( eciu 3TU BUABI pa0OT HE SBJISUIUCH CHEIUATBHBIM 00bEKTOM
IIPOBEPKN);

Ommemxka «3» cmasumest, eciu:

() morrytieHo 6oee 0THOM OoMMOKY Hiu OoJiee ABYX — TPEX HEIOYETOB B BHIKJIAIKAX,
yepTexax win rpadukax, Ho oOydaromuiics o61anaeT 00s3aTeIbHbIMA YMEHHUSIMH 110
IIPOBEPSIEMON TEME.

Ommemxka «2» cmasumcsi, eciu:

(] IOMyIIEeHbI CYIIECTBEHHbIE OIIMOKH, [T0KA3aBILUE, YTO 00yYaroIuiics Ha 00IagaeT
00s13aTeNTbHBIMA YMEHHUSIMHU 110 TAHHOM TeMe B MOJIHOM Mepe.

Y4uTens MOXKET MOBBICUTH OTMETKY 3a OPUTHHAIBHBINA OTBET HA BOIIPOC WIIH
OpPUTHHAIILHOE peIlIeHue 3a7auu, KOTOPbIe CBUACTEIBCTBYET O BHICOKOM
MaTEeMaTHYECKOM Pa3BUTHH 00YUAIOIIETOCs; 3a pelleHre 0oJiee CIIOKHOM 3a1auu WIIH
OTBET Ha 0oJiee CI0XKHBIE BOMPOCHI, MPEAIOKEHHBIE 00YYarOIIeMyCs TOMOTHUTEIBHO
MIOCJIE BBIMTOJTHCHHS UM KaKUX — JTUOO APYTUX 3aTaHUH.

2. OneHKa YCTHBIX OTBETOB 00YYAKOIIUXCS 110 MATEMaTHKeE

Omeem oyenusaemcs. Ommemxkou «3», ecau:

[J MOJIHO pacKphUI COAEpKAaHUE MaTepHraia B 00beMe, MPeTyCMOTPEHHOM ITPOrpaMMOii
U y4eOHHUKOM;

(] M3II0XKUTT MaTeprall TPaMOTHBIM SI3bIKOM, TOUHO HCTIONB3YsI MATEMAaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY, B OIIPE/ICIICHHOMN JIOTHYECKON TTOCIIE0BATEILHOCTH;

[J mpaBUJIBHO BBITIOJTHUI PUCYHKH, UEPTEKH, TpaQUKH, COMyTCTBYIOIIUE OTBETY;

[] mokasan yMeHHe WLTIOCTPUPOBATHh TEOPUIO KOHKPETHBIMU ITPUMEPAMHU, PUMEHSTH €€
B HOBOM CHUTYallUU IIPO BBIMOJHEHNUE MTPAKTHYECKOTO 3aJaHuS;

[ MpOJIEeMOHCTPUPOBAIT 3HAHHE TEOPUH paHee N3yUESHHBIX COITyTCTBYIONIUX TEM,
c(OPMHUPOBAHHOCTH M YCTOWIMBOCTh UCTIOJB3YEMBIX IPH OTBETEC YMEHHI U HABBIKOB;
[J oTBeYaa caMOCTOATEIbHO, 0€3 HABOSAIINX BOMPOCOB YUUTEIS;

] BO3MOXHA OJHA JIBE HETOYHOCTH TPU OCBEIICHUE BTOPOCTEIIEHHBIX BOIPOCOB WIIH B
BBIKJIQ/IKaX, KOTOPBIE YUEHUK JIETKO UCIPABUJI ITOCIIE 3aMEUaHUs YUUTEIs.

Omeem oyenusaemcs, Ommemrou «4», eciu yoognemeopsem 6 0CHOBHOM mMpebo8aHUuiM
HA OYeHKY «35», HO npu 3mom umeem 0OUH U3 HeOOCMAMKO8.

[} B M3JIO’KEHUE OITYIICHBI HEOOJBIIHE MPOOEIThl, HE NCKA3UBIIIHE MAaTEMaTHUECKOE
CoOJIep>KaHue OTBETA;

[} TOTIYIIeHBI OJTUH — JBa HEJJ0UeTa IMPU OCBEIICHUE OCHOBHOTO COJICPIKAHUS OTBETA,
WCIIPABIICHHBIE MTOCIIC 3aMEUYAHUS YUUTEIIS;

(] moIyIeHb!l OImMOKa Wik 0oJiee ABYX HEIOYETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB MJTU B BBIKJIAJIKAX, JIETKO UCIPABIICEHHBIC MTOCIIE 3aMEYaHUs] YIUTE;
Ommemxa «3» cmasumcsi 8 C1e0VIOWUx Cryyasx:

[ HETIOJIHO PACKPBITO COACPKAHKE MaTepuana 9 conepkanrue U3I0KEHO
(dbparMeHTapHO, HE BCEr/Ia MOCIEA0BAaTENbHO), HO TTOKa3aHOo O0IIee MTOHUMAaHKUE BOTIpOca



Y IPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JJI1 YCBOCHHUS MTPOIrPAaMMHOTO
Matepuana ( onpenesnensl « TpeGoBaHUs K MAaTEMaTHYECKOM MOJITOTOBKE yUaIlluXcs» B
HACTOSIIEH Mporpamme 1o MaTeMaTuKe);

] IMeNKCh 3aTPyAHEHUS WIH JOIYIIEHbI OLIMOKHU B ONIPEIEICHUN MaTeMaTH4YECKON
TEPMHUHOJIOTHH, YepTexkaX, BbIKJIAIKaX, UCIIPABICHHbIE MOCIE HECKOIbKUX HABOISIIINX
BOIIPOCOB YUMTEJIS;

[ y4eHUK HE CIIPABUJICS C IPUMEHEHHEM TEOPUU B HOBOW CUTYAllUU IIPU BBIMOJIHEHHE
IIPaKTUYECKOI0 3aJIaHUs, HO BBIMOJIHMII 3aJaHUsI 00513aTENBHOIO YPOBHS CJI0KHOCTH 110
JTAaHHOU TEeME;

[J mpH 1OCTaTOYHOM 3HAHUH TEOPETUYECKOT0 MaTepHasa BhIABIIEHA HEOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB;

Ommemxa «2» cmasumcsi 8 C1e0VIOWUx Cyydasx:

(] HE pacKpbITO OCHOBHOE COJIEpKaHUE y4eOHOro MaTepHraa;

[] oOHapy )KEHO HE 3HAHWE YYCHUKOM OOJIbINCH Wi Han0oJiee BAXKHOW 4acT y4eOHOTo
MaTepuaia;

(] momyIIeHbl OUIMOKH B OIIpe/IeIeHHe MOHITUIA, IPU UCIIOJIb30BaHUU MaTeMaTUYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTEeKaxX WK rpaduKax, B BBIKIAIKAX, KOTOPHIE HE
WCIIPABIICHBI 110CJIe HECKOJIBKUX HABOJASAIIUX BOIIPOCOB yuuTens. Mnu yuenuk
OOHapy>KWJI TOJTHOE HE 3HAHUE W HETIOHMMAaHNE H3YYCHHOTO MaTepralla Ik HE CMOT
OTBETUTbH HU HA OJIMH U3 MMOCTABJIEHHBIX BOIPOCOB 10 U3yUYEHHOMY MaTepuairy

3. Oomas knaccupukanus omudoK.

[Ipu onieHke 3HaHUM, yMEHUI 1 HaBBIKOB YUaIlIUXCS CIEAYeT YUYUTHIBATh BCE OMUOKH (
rpyOble 1 HE TpyObIe) U HEAOYETHI.
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3.1 I'py0bIMHU CYHTAKOTCH OLIUOKU:

- He3HAHHE OMPE/ICIICHUs] OCHOBHBIX MOHSTUMN, 3aKOHOB, MIPaBUJI, BEJIMYKH, €IUHUI] UX
U3MEpEeHUS;

- He3HaHHE HAaUMEHOBAHUS €IUHUI] U3MEPEHUS;

- HEyMEHHE BbIJCIIUTh B OTBETE IIABHOE;

- HEyMEHHE NIPUMEHSATh 3HaHUS, AITOPUTMBI ISl pELICHMS 3a/1a4;

- HEyMEHHeE JIeN1aTh BbIBOJIbI U 00001IEHNS;

- HEyMEHHUE YUTaTh U CTPOUTH IpaduKy;

- HEyMEHHE I10JIb30BaThCs IEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPaBOYHUKAMU

- IOTEPsA KOHTPOJISI UM COXPAHEHUE IIOCTOPOHHETO KOPHS;

- oTOpachiBanue 0e3 00BSICHEHUM OJHOTO U3 HUX;

- pa3HO3HAYHbBIC UM OLIMOKH;

- BBIYMCIIUTENIbHBIE OIIHMOKH, €CITH OHU HE SBJISIOTCS OMMCKOIM;

- JOTUYECKHUE OINOKHY;

3.2 K Herpy0bIM o1Iu0KaMm cjeayeT OTHECTH:

- HETOYHOCTH (POPMYITUPOBOK, ONPENIEICHUH, TOHSITUI, TEOPHUIl, BbI3BAaHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEEISIEMOr0 OHATHS UIIN 3aMEHOMN
OJITHOTO- IBYX U3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMH;

- HETOYHOCThH Tpaduka;

- HepallMOHAIbHBINA METOJ] PELICHUS 3a/1a4l WJIM HEJOCTATOYHO IPOAYMAaHHBIN IJIaH
oTBeTa (HapyllleHue JIOTUKH, TOJMEHA OT/I€IbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMHU);

- HepalloHaJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTOIl IUTEPATYPOil;

- HEyMEHHe pelaTh 3a/laui, BHIIOIHATH 3aJaHHs B O0IIEM BUJIE;

3.3 Henoueramu siBJISIIOTCS:

- HepalMOHaIbHbIE TPUEMBI BEIYUCIECHUH U TpeoOpa3oBaHuii;

- HeOpEe)KHOE BHITIOJHEHUE 3aMHCel, yepTexed, cxeM, rpaduKoB.

Kpurtepun oneHuBaHus TeCTOBBIX PadoT.

[Ipu onieHKe OTBETOB yUUTHIBACTCS:

- aKKypaTHOCTb pabOThI

- paboTa BBIMIOJIHEHA CAMOCTOSITENIEHO UITU C MIOMOLIBIO YUUTEINS UIIH YYaluXcsl.

OueHka «5» crtaBuTcs 3a pabOTy, BBIMOJHEHHYIO PAKTHUYECKH TOJTHOCTBIO 6¢3
om60ok. (90% - 100%)



Ouenka «4» craButcs, eciu BoimoaHeHO 70 % 10 90 % Bceit paboTHhL.
Ouenka «3» craButcs, ecnu BeinoiaHeHo 50 %-10 70% Bceit paboTHI.
Ounenka «2» craBUTCS, €Cliu BoIOTHEHO MeHee 50 % Bceii paboThl.
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