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1.IlosicHuuTENALHAA 3aIIUCKA
Pabouast mporpamma coctaBiieHa Ha OCHOBE COOpHHKA pabounx mporpamm. 7—9 Kiacchl.

Anrebpa: mocobue s yuyuTened oOmeoOpa3oBaT. opraHuzamui / [coctaBuTenp T. A.
BypmucrpoBa]. — 2-e uzn., non. — M. : [IpocBemenue, 2014, — 96 c¢. — ISBN 978-5-09-
030653-9.; I'eometpus. COopHUK pabouux mporpamMMm. 7—9 Kiacchl : TOCOOHE I yuuTelen
obmeobpazoB. opranmzanuii / [coct. T. A. bypmucrpoa]. — 2-¢ usnm., aopad. — M.
ITpoceemenue, 2014. — 95 ¢. — ISBN 978-5-09-027195-0..

Matemarnueckoe 0Opa3oBaHUE SBIISACTCS O0S3aTEIHPHOW M HEOTHEMJIEMOH YacThIO
o0miero o0pa3oBaHMs Ha BCEX CTYMEHAX IIKOybl. OOydeHHMe MaTeMaTWKe B OCHOBHOHM IITKOJIE
HAIPaBJICHO HA JIOCTHKCHUE CIICAYIOIINX IIEIICH:

B HanpaBJIeHHWJIMYHOCTHOTO Pa3BUTHSI:

— (dopMupoBaHHE TIPEACTABICHUH O MAaTEMAaTUKE,KaK YacTH OOIIEeYeIOBEYCCKON
KYJIBTYPbI, O 3HAUMMOCTH MAaTEMATUKH B Pa3BUTHUHU IIUBHIU3AIMHA U COBPEMEHHOTO O0IIIECTBA;

— Pa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIUICHUS, KYJIbTYpPbl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

— (opmupoBaHUE HHTEIEKTYaIbHONH YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEILHBIX CTEPEOTHUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIBITA;

— BOCIUTaHHE KayecTB JIMYHOCTH, OOECIEUMBAIONINX COIUAIBHYI0 MOOHIBHOCTD,
CIOCOOHOCTh MPUHUMATH CAMOCTOSTEIBHBIE PEIICHHS,

— (opmupoBaHUE KaYeCTB MBIIIICHUS, HEOOXOIUMBIX IS aalTallid B COBPEMEHHOM
MH(}OpPMaLlMOHHOM OOIIECTBE;

— pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY H  MaTeMaTHYECKHX

CIOCOOHOCTEMN;

BMeTaHpeIIMeTHOM HalpaBJCHUHA:

— pa3BUTHE NPEJACTaBICHUI O MaTeMaTHUKE Kak (opMe ONMUCAHMUS M METOJe MO3HAHUS
JIEWCTBUTEIILHOCTH, CO3JIlaHWe YCJIOBHH JUIsi TpPUOOpPETEHHs TEPBOHAYAIBHOTO  OMBITA
MAaTEMAaTUYCCKOTO MOACTIUPOBAHUAA;

— (opmupoBaHue OOMIMX CHOCOOOB HHTEIUIEKTYaJIbHON J€ATEIbHOCTH, XapaKTEPHBIX
JUIT  MaTeMaTHKH W SIBISIOMIMXCS OCHOBOM MO3HABAaTENbHOW KYJIBTYPBHI, 3HAYMMOM IS
pa3INYHBIX Cep YeTOBEUECKOM eATeIbHOCTH.

B npenmeTrHom HanpaB/eHUN:



— OBJAJICHUE MATeMAaTHYCCKUMHU 3HAHUSMU ¥ YMCHHSIMH, HEOOXOIUMBIMH JUIS
MIPOJIOJDKEHHST 00pa30BaHUs, M3YUYCHHs] CMEKHBIX TUCIUILINH, MPUMEHEHHUSI B ITOBCEIHEBHOMN
JKU3HH,

— co3manue  (QyHmameHTa  JUIT  MATEMaTHYECKOrO  Pa3BUTHS,  (HOPMHPOBAHHS
MEXaHU3MOB MBILUJICHUS, XapaKTEPHBIX JJISI MAaTeMaTUYECKON JnedarenbHOocTH. Hcexonms w3
Oo0IIMX  TOJIOKCHHW  KOHIICMIIMM  MAaTeMaTHYeCKOro  oOpa3oBaHHsS, OCHOBHOW KypcC
MaTeMaTUKU MIPU3BaH peliaTh CACAYIOIINUE 3aJauu:

— OBJAJIETh CHUCTEMOW MATEeMATHYECKUX 3HAHMA W yMEHHH, HEOOXOJMMBIX IS
MIPUMEHEHHUS B IPAKTUYECKON I€ATEIbHOCTH, U3YYEHUHN CMEKHBIX JUCLUILINH;

— CHOCOOCTBOBaTh  MHTEIUICKTyaJIbHOMY  pa3BUTHIO,  (OPMHpPOBATH  KadecTBa,
HEOOXOIUMBIE  YEJOBEKY JJisi  TOJHOLIGHHOM KM3HM B  COBPEMEHHOM  OOIIECTBE,
CBOMCTBEHHBIE MATEMAaTHYECKOM JAEATEIbHOCTH: SICHOCTH M TOYHOCTH MBbICIH, UHTYULUH,
JIOTHYECKOTO MBIIIICHHS], MPOCTPAHCTBEHHBIX MPEACTABICHUHM, CIIOCOOHOCTH K
MIPEOJIOJICHUIO TPYIHOCTEH;

— ¢opMupoBaTh TpeACTaBICHHUs 00 HUIOEIX ©M  METoAaX MaTEeMaTUKH  Kak
YHUBEPCAIBbHOIO SI3bIKA HAYKH U TEXHUKH, CPEACTBAX MOJICIUPOBAHUS SIBJICHUN U TIPOLIECCOB;

— BOCIHTBIBaTh KYJIbTYPYy JHUYHOCTH, OTHOIIEHHWE K MaTeMaTUKHM KaK 4YacTu

06meqen0BequK0171 KYJbTYPHI, HFpaIOIHeﬁ OCO6y1-O pOJib B O6I.I.ICCTB€HHOM pPa3BUTHHU.

TpeboBaHus K pe3yJbTaTaM 00y4eHHsI H OCBOCHHIO CO/IEPKAHMs Kypca

[IporpaMmma  oOecrieurMBaeT JOCTIDKEHHE  CIEAYIOIIUX  PEe3yabTaTOB  OCBOCHUS
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:

JIMYHOCTHBIE:

1) chopMuUpPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH |
CIIOCOOHOCTH O0yYaroluxcs K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMH K
0o0y4eHHI0 U TO3HAHUIO, BRIOOPY NaibHeWmero obpazoBaHus Ha 0a3e OPUEHTUPOBKH B MHpE
npodeccuit U MpoPeCCHOHATBHBIX MPEMOYTCHHI, 0COZBHAHHOMY MOCTPOSHUIO WHINBUTYaTbHON
00pa30BaTeNbHOI TPAEKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIBHBIX HHTEPECOB;

2) copMUPOBAHHOCTH IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MIPAKTUKH;

3) chOpMHPOBAHHOCTh KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  OOIIEHUH |
COTPYAHUYECTBE CO CBEPCTHUKAMHM, CTAPIIUMHU M MIIAIINMHU, B 00pa30BaTEIIbHOM, OOIIIECTBEHHO

MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPYECKON M IPYTUX BUIAX JEATEIbHOCTH;



4) yMeHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M TMTMCBMEHHOM peUH,
MOHUMATh CMBICI TIOCTaBJICHHOHN 3a7auy, BBICTPAMBATH apTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEDHI;

5) mpencTaBieHre 0 MaTEMaTHYECKON HayKe Kak cepe 4eToBeUeCcKOon JIeATENbHOCTH, 00
sTanax e€ pa3BUTHs, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHS [IUBIIIN3AIINH;

6) KpUTUYHOCTh MBIIUICHHUS, YMCHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

7) KpeaTUBHOCTb MBILIUICHUS, WHUIMATUBA, HAXOJAYUBOCTb, aKTUBHOCTH NPHU PEILICHUU
anredpanvecKux 3ajay;

8) yMeHHWE KOHTPOJMPOBATH TMPOLECC M pPEe3yJNbTaT YUeOHOW MaTeMaTHYCCKOH
JeSITCIIBHOCTH;

9) cnocoOHOCTh K 3MOLMOHAIBHOMY BOCHPHATHIO MaTeMaTH4YEeCKHMX OOBEKTOB, 3ajad,
PELIEHU, pacCyKACHUM.

MeTanpeMeTHbIe:

1) yMeHue caMOCTOSITEIIBHO IIAHHUPOBATh AJTbTCPHATHUBHBIC ITYTH IOCTHKCHUS IEICH,
OCO3HAHHO BBIOMpATh Hanboee 3PPEeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHBIX U TO3HABATEIbHBIX
3a/1ay;

2) yMEeHHE OCYIIECTBIISITH KOHTPOJIb IO PE3YNIbTATy M IO CIOCO0Y JCUCTBHUS HA YPOBHE
MIPOU3BOJIHFHOTO BHUMAHUS U BHOCHTH HEOOXOIUMBIE KOPPEKTHBHI;

3) yMmeHHMe aJeKBaTHO OLIEHWBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMTOJTHEHUS
yueOHoI 3a/1aun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PeIlIeHUs;

4) O0CO3HAaHHOE BIQJCHUE JIOTUYECKUMHU JICHCTBUSMHU  OIPEHACICHHS TOHSITHIA,
000011IeHHS, YCTAaHOBJICHUSI aHAJIOTHH, KJIIaCCU(PUKAIMK HA OCHOBE CaMOCTOSITEIIBHOTO BBIOOpA
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIIECHUS POJOBUIOBBIX CBSI3EH;

5) yMeHHe YCTaHaBIMBATh NPUYUHHO-CICICTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE
paccyXJIeHrne, yMO3aKItoueHHe (MHIYKTHBHOE, ISTyKTHBHOE U TI0 aHAJIOTHH) U BBIBO/IBI,

6) yMeHHEe co37aBaTh, NPHUMEHATh H TPEeOOpPa3OBBIBATH 3HAKOBO- CHMBOJIHMYECKUC
CPEICTBA, MOJIENIA U CXEMBI JIJIsl peIIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

7) yMeHHE OpPTaHU30BHIBATh Y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO AEATEIHHOCTH C
YUUTEJIEM W CBEPCTHHKAMH: OIPENEIIATh e, pacpeesieHue GyHKIIMH U POJIeH YyIacTHUKOB,
B3aUMOJICCTBUE W 00ImHKe CrocoObl pabOThI; yMeHHe paboTaTh B TPYINNE: HAXOAWTH OOIIee
peleHrne W paspemarh KOH(IUKTHI Ha OCHOBE COTJIACOBAHMS TMO3UIUN U y4€Ta WHTEPECOB;
CIIymiath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) chopMupoOBaHHOCTh YUE€OHOM M OOIIETOIB30BATEILCKONH KOMIIETEHTHOCTH B 00JIaCTH

HCITOJIH30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MKT-koMeTeHTHOCTH);



9) mepBoHauandbHBIC TPEACTABICHUS 00 HIEAX M O METOJaX MAaTeMaTHKHh Kak 00
YHHMBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJCINPOBAHMSI SIBIIEHUI U POLIECCOB;

10) ymenue BUIECTh MAaTeMaTHUYECKYyIO 3a7adyy B KOHTEKCTe NPOOJIEMHOW CHUTyaluud B
JPYTUX AMCLHUILIMHAX, B OKPYKAIOLIEH JKU3HH;

11) ymeHue HaxoAMThb B pa3IMYHBIX HMCTOYHHMKAX HH(POpPMALMIO, HEOOXOAUMYIO JUIS
pelIeHUsT MaTeMaTHYeCKUX NpoOieM, W MPEACTaBIATh €€ B MOHATHOW (opMme; MPUHUMAThH
pelIeHNE B YCIOBUSAX HEMOIHON U N30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(OPMALINY;

12) yMeHue MNOHMMAaThb W MCIIOJIb30BaTh MaTeMaTHMUYECKUE CpPEICTBA HArJISIIHOCTU
(PUCYHKH, YEPTEXHU, CXEMBI U Jp.) Ul WILIOCTPALIMH, HHTEPIPETALUH, apTyMEHTALUH;

13) ymeHue BBIIBUTATh THIOTE3bl NPU PEHICHWH Yy4eOHBIX 334a4 M IOHHMATh
HEO0OXOUMOCTb UX IIPOBEPKU;

14) ymeHue nmpUMEHATh MHIYKTUBHbBIE U JI€AYKTUBHBIE CIIOCOOBI paccykIeHUH, BUICTh
pa3IM4YHbIE CTPATETUH PELICHUs 3a/1ay;

15) noHuMaHue CYIIHOCTH aITOPUTMUYECKUX NPEANHCAHUNA U YyMEHHE JIeHCTBOBAThH B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOATENBbHO CTaBUTh €N, BBHIOMPATh M CO3/1aBaTh aITOPUTMbI IS
peleHus yueOHbIX MaTeMaTHUECKUX Mpooiem;

17) ymMeHue IUIaHupOBaTh M OCYIIECTBISAThH JIEATEIbHOCTh, HAIIPABJIEHHYIO HA pEIICHUE
3a/1a4 MCCIIEI0BATENIbCKOIO XapakTepa. MpeAMeTHbIe: 1) yMeHue paboTaTh ¢ MaTeMAaTUYECKUM
TEKCTOM (CTPYKTypUpOBaHHE, U3BJIeUeHHE HEOOXOAMMOM HH(pOpMaIMK), TOYHO U TI'PAMOTHO
BBIpaXXaTb CBOM MBICIM B YCTHOM M IIMCBMEHHOW pe€YM, INPUMEHAS MAaTEMaTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIMKY, HCIOJb30BaTh DPA3JINYHbIE S3BIKM MAaTEMaTHKU (CIOBECHBIMH,
CUMBOJINYECKUH, Trpaduuecknii), 0OOCHOBBIBATH CYXACHUS, IPOBOAUTH KJIaCCHU(PUKAIUIO,
JIOKa3bIBaTh MATEMAaTUYECKUE YTBEPKICHUS;

2) BinajgeHue Oa30BbIM MOHATUIHBIM allapaToM: HMETh NPEACTaBICHHE O YHUCIE,
BJIQJICHHE CUMBOJIbHBIM SI3bIKOM  aireOpbl, 3HAHHE D3JIEMEHTAPHBIX (YHKIMOHAIBHBIX
3aBHCUMOCTEH, (OpMHUpOBAaHUE TPEJACTABICHUNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaJbHOM MHUpPE M O Pa3IUYHBIX CHoco0ax HX HU3y4deHHs, 00 OCOOCHHOCTAX BBIBOJAOB U
IIPOrHO30B, HOCAIIMX BEPOSITHOCTHBIN XapaKTep;

3) ymMeHHe BBINOJHATH ajredpanyeckue NnpeoOpa3oBaHMs PAallMOHANBHBIX BBIPAXKEHUMH,
OPUMEHSTh MX JUIS pelleHus ydyeOHbIXMaTeMaTHMUeCKHUX 3a/ad M 3aJlady, BO3HHUKAIOIIUX B
CMEXHBIX YUeOHBIX MTpeaIMeTax;

4) yMeHHe TOJIb30BaThCsl MaTEMaTHUECKUMH (hOpPMYTaMU M CAMOCTOSITENIBHO COCTABIISATh
(GopMynbl 3aBHUCUMOCTEH MEXJy BEIMYMHAMH Ha OCHOBE OOOOIIEHMs YACTHBIX CIy4aeB M

OKCIICPUMCHTA,



5) ymeHue pemiaTh JUHEHHbIE U KBaJpaTHble YpPaBHEHUS M HEPAaBEHCTBA, a TaKXkKe
OPUBOAMMBIE K HHUM YpaBHEHHs, HEPAaBEHCTBA, CHCTEMBl; NPUMEHATH TrpaduvecKkue
IIPEACTABJICHNS JUIsl PELICHUsS] U MCCIIECJOBAaHUs YPaBHEHUW, HEPABEHCTB, CUCTEM; IIPUMEHSATH
IIOJIy4YEHHBIE YMEHHUS [UIsl PELICHU 3a/1a4 U3 MATEMAaTUKH, CMEKHBIX IIPEIMETOB, IPAKTUKH;

6) oBnaseHue cUCTEMOM (YHKIHMOHAIBHBIX IOHATUH, (YHKIMOHAIBHBIM S3BIKOM H
CHUMBOJIMKOH, yMEHHE CTpPOUTHh Tpaduku (PyHKIHMI, OMHMCHIBATH WX CBOWCTBA, HCIOJIH30BATh
byHKUIMOHATBHO-TpadUUecKre MPEACTABICHHS UIs ONIMCAHMS U aHAJTN3a MaTEMaTUYeCKHX 3a7a4
U peajbHBIX 3aBUCUMOCTEN;

7) oOBIajeHHE OCHOBHBIMU CIIOCOOAMHU IPEJCTABICHMS M aHalu3a CTaTHUCTUYECKUX
JAHHBIX; YMEHHE PelIaTh 3a1a4i Ha HAaX0XK/ICHHE YaCTOThI U BEPOSITHOCTH CIIy4allHBIX COOBITHH;

8) yMeHHe PUMEHSTh N3YUYECHHbIE MTOHATHS, PE3YJIbTaThl U METO/IbI IPU PELLIEHUH 3a/1a4
U3 pa3IMYHbIX pa3leloB Kypca, B TOM YHUCIE 3a7ad, HE CBOAALIMXCS K HENOCPEICTBEHHOMY

MMPUMCHCHHIO U3BCCTHLIX AJITOPUTMOB.

BoinyckHuk HayunTes B 7-9 kiaaccax (IS HCNOJIb30BAHUS B MOBCETHEBHO KU3HH
U o0ecre4eHHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHUs1 00pa30BaHusA HA 0A30BOM YPOBHeE)

DJIeMEeHTbI TEOPUHM MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHITHSIMH: MHOXECTBO, 3JEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAIJIEKHOCTh;

— 3aJaBaTh MHOXECTBA MEPEUHCIIEHUEM UX 3JIEMEHTOB;

— HaxoJuTh MepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYAIIHIX;

— ormepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSIMHU: OIpPEICICHHE, aKCHOoMa, Teopema,
JI0Ka3aTelbCTBO;

— TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TIOTBEP>KICHUS CBOMX BBHICKA3bIBAHUH.

B noBceHeBHOI KU3HM U IPH U3YYEHHUU JAPYTUX NPeIMETOB:

WCIIOIB30BaTh TPaPUIECKOE MPEICTABICHNE MHOKECTB JJISI ONTMCAHUS PEaThHBIX
MIPOIIECCOB U SIBJICHHM, PH PEIICHUH 33124 APYTUX YIEOHBIX MPEIMETOB.

Yucaa

— OmnepupoBath Ha 0a30BOM ypOBHE MOHATHAMH: HATYPAIBHOE YHCIIO, I1E€JI0€ YHCIIO,
OOBIKHOBEHHast Jpo0b, JAecATHYHas JpoOb, CMemaHHas Jpo0b, palHOHATBHOE YHUCIIO,
apudMeTHIeCKUl KBaIpaTHBIH KOPEHb;

— HCIIOJB30BaTh CBOMCTBA YKCEII U MPaBUia ACHUCTBUI IPU BBIITOJIHEHUH BBIYUCIICHUN;

— UCIOJB30BaTh MPHU3HAKU JETUMOCTU Ha 2, 5, 3, 9, 10 ipu BBINMOJHEHUN BBIYMCICHUN U
PELICHUHU HECIOXKHBIX 3a/1a4;

— BBIIIOJHATDH OKPYIIJICHUEC PAllMOHAJIBHBIX YHCEII B COOTBCTCTBHU C IIPABUJIAMHU,



OLCHUBATH 3HAYCHUC KBAAPATHOT'O KOPHA U3 MOJIOKUTCIILHOT'O LECJIOTO YHUCJIa,

pacno3HaBaTh pallMOHAJIbHBIE U UPPALMOHAIbHBIC YUCIIA;

CpaBHHUBATL YHUCJIA.
B noBceqHeBHOM KM3HHA H MPpH U3YYCHUH APYIUX NIPEAMETOB:

— OLCHHBATH PC3YJIbTAThI BBEIUMCIICHUH IIpU pCHICHUH MMPAKTUYCCKHUX 3a4a4;

BBITOJIHATh CPABHEHUE YNCEN B PEAJIbHBIX CUTYaIUsX;

— COCTaBJIATh YKCJIOBBIE BBIPAKEHMs MPU PELICHUU NPAKTUYECKUX 3a7ad U 3a7ad U3
JpYruX y4eOHBIX TPEAMETOB.

ToxnecrBeHHbIE IPe0Opa30BaHUA

— BbinonHATE HecHOXKHBIE NpeoOpa3oBaHUs JUIS BBIYUCICHUS 3HAYEHUN YHCIIOBBIX
BBIP@KEHUH, COJepKalMX CTENeHH C HaTypajJbHBIM IIOKa3aTelleM, CTENEeHU C IeJIbIM
OTPHLIATEJIbHBIM IIOKA3aTeNIeM;

— BBINOJIHATh HECJIOKHBIE MPEoOpa3oBaHMs LIEIbIX BBIPAXKEHUI: PacKpbIBaTh CKOOKH,
IPUBONUTH MOAOOHBIE ClIaracMble;

— HCHOJb30BaTh (OPMYNBI COKPALEHHOTO YMHOXEHHs (KBaapaT CyMMbl, KBaJpar
Pa3sHOCTH, Pa3HOCTb KBAJIPATOB) JJIsl YIPOIIEHUS BIYMCICHUN 3HAUEHUH BBIPAKCHUH;

— BBIMOJIHATH HECJIOXKHbIE TNpeoOpa3oBaHUs  JPOOHO-TMHEWHBIX  BBIPQKEHUH U
BBIPQXEHUIN C KBaJpaTHBIMU KOPHSIMH. B MOBCeAHEBHOW >KM3HM W TNPU HU3YYEHHHM APYTUX
PEIMETOB:

— IIOHUMAaTh CMBICII 3aIIUCH YHCIIa B CTAHJAPTHOM BUJE;

— oIepHpoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHJIApTHAs 3alMCh YUCIA».

YpaBHeHus U HepaBeHCTBA

— OnepupoBaTb Ha 0a30BOM YypOBHE MOHSTHSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YpPaBHEHMs, PEIEHHE YpaBHEHMsI, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelleHre HepaBEeHCTBA; * TIPOBEPSITh CIIPaBEAJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

— pemath JMHEWHbIE HEPaBEHCTBA M HECJOXKHBIE HEPAaBEHCTBA, CBOJSIIMECT K

HHHCﬁHLIM; ® pemiaTh CUCTEMBI HCCIIOKHBIX JIMHEMHBIX ypaBHeHHﬁ, HCPABCHCTB,

MIPOBEPSITH, SIBJISETCS JIM JAHHOE YHUCIIO PEIIEHHEeM ypaBHEHUs (HEPABEHCTBA);

— pemiath KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO YpaBHEHHUS;

1/1306pa>1<aTL pelICHUd HCPABCHCTB U UX CUCTEM Ha YHCI0BOM HpﬂMOfI.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH JAPYTUX NPeIMETOB:

COCTaBJISITh M pellaTh JIMHEHHBbIE ypaBHEHUS NpU PELICHUH 3a/1ad, BO3HUKAIOMIMX B
IpYTUX y4eOHBIX NMpeAMETax.

DOYyHKIUH



— Haxonuts 3HaueHre QyHKIIUU TIO 3aJaHHOMY 3HAYCHUIO apTYMEHTA;

— HAXOJUTh 3HAYCHHE ApPTyMEHTa IO 3aJaHHOMY 3HAUCHHIO (DYHKIIMM B HECIIOKHBIX
CUTyalUsX;

— ONpEIENsTh IOJOXKEHUE TOYKM II0 €€ KOOpAMHATaM, KOOPAMHAThI TOYKM IO €€
MTOJIOKEHHUIO Ha KOOPAUHATHOU IJIOCKOCTH;

— 10 TpaduKy HaXOAUTh 00JIACTH OIPECIICHUS, MHOXKECTBO 3HAUCHUH, HYIH (YHKIIUH,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKHM BO3pacTaHus W yObIBaHMS, HauOojblliee U
HaMMEHbIIIee 3HAaYeHUsS (PYHKINH;

— CTpOUTh rpaduK TUHEHHON HYHKIUY;

— TMPOBEPATH, SABJSAETCS U AaHHBIN rpaduk rpadukoM 3agaHHON QyHKUIMU (JIMHEHHOMH,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

— ompenensaTh MpHOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH IepeceueHus TpaduKoB
byHKIIHNI;

— omepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATHSMHU:  IOCJIEIOBATEIbHOCTD,
apudmeTnyeckas nporpeccus, reoMeTpuueckas nporpeccus;

— pemath 3aJa4yd Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBbITh MOJIy4eH
HETOCPEICTBEHHBIM MOJICYETOM 03 MPUMEHEHUs (POPMYII.

B noBceaHeBHO KU3HM M NIPU M3YUYEHHHU APYTUX NPeIMETOB:

— HCIIOJIb30BATh IpaUKU peabHBIX MPOLECCOB M 3aBUCUMOCTEN ISl ONpEAETIeHUs X
CBOMCTB (HamOOJIbIIME M HAUMEHBbIINE 3HAU€HUs, NMPOMEXKYTKH BO3pacTaHUS U YyObIBaHUS,
00J1aCTH MOJIOKUTETHHBIX M OTPULIATENBHBIX 3HAUEHUH U T.11.);

— HCMOJIb30BaTh CBOMCTBA JMHEWHOW (DYHKIMH U ee TpaduK MpU pElICHUU 3aaad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTuCcTHKA M TeopHs BEPOSATHOCTEH

— Hmerp mpeacraBieHHE O CTaTUCTUYECKUX  XAPAKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

— pemarh npocreiiine KOMOWHATOPHBIE 33a4l METOOM MPSIMOTO U OPTaHU30BAaHHOTO
nepebopa;

— TMPEACTaBIATH JaHHBIE B BUJIE TAOMUII, IUarpaMM, TpaduKoB;

— 4uTaTh MH()OPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIBI, AUATPAMMBI, TpaduKa;

— OIpeNeNsITh OCHOBHBIE CTATUCTUYECKHE XaPaKTEPUCTUKU YHCIOBBIX HAOOPOB;

— OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIIINX CITy4asix;

— HMETh IPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBICHUSX.

B noBcenHeBHOI KU3HN U IPH M3YYEHHUH JAPYTUX NMPeIMETOB:



— OIIGHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOOM mepedopa;

— HMETh IIPEJCTaBICHHE O PpOJIM IPAKTUUYECKH JOCTOBEPHBIX U MAaJOBEPOSITHBIX
COOBITHI;

— CpaBHUBAaTb OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, IOJYyYEHHBIE B IIPOLIECCE
pelleHus: TPUKIaTHON 3a/1a4M, U3YUEHUS PEAIbHOTO SIBICHUS,

— OLICHUBAaTh BEPOSTHOCTb PEAJIbHBIX COOBITUMN U SIBICHUN B HECJIOKHBIX CUTYalIHSIX.

TexcToBBIC 3a1a4M

— PemaTth HecnoXHBIE CIOKETHBIE 3aJaud pPa3HBIX THUIIOB Ha Bce aprpMeTHYECKHe
JEUCTBUS,

— CTPOUTH MOJIEJIb YCIOBHUS 33/1a4H (B BUI€ TaOJIUIIbI, CXEMbI, PUCYHKA WJIH YPAaBHEHHUS ),
B KOTOPOI1 1aHbI 3HAYEHHUS IBYX U3 TPEX B3aUMOCBS3aHHBIX BEIMYHH, C LIEIbIO MMOMCKA PELICHUS
3a/1a4i;

— OCYUIECTBJIATH CIOCO0 MOMCKA pElIeHUs 3a7aud, B KOTOPOM PACCY>KICHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

— COCTAaBJIATH IUIaH PEIICHUs 33]1auH;

— BBIACIATH ATAIbl PEUICHUS 33/1a4U;

— HHTEpHPETUPOBATh BBIUNCIUTEIbHBIE PE3YIbTATHI B 33/1a4€, UCCIIEI0BATh MOJIYyYEHHOE
pelIeHre 3aauu;

— 3HaTh pa3lMyHMe CKopocTeill 00beKTa B CTOSTUEH BOJIE, MPOTUB TEUCHHS U MO0 TCUECHUIO
peku;

— pemars 3aJa4yd Ha HaX0)KIEHNE YacTH YKCia U YUCIIa 110 €ro YacTu;

— pemiath 3aJa4M pa3HbIX TUMOB (Ha paboTy, Ha MOKYIIKH, HAa JBUKEHHE), CBA3BIBAIOIINX
TPHU BEJIUYMHBIL, BBIACIATH 3TU BEIMUYMHBI U OTHOLLICHUS M€Ky HUMU;

— HaxoJuTh NPOLEHT OT YMCIIA, YUCIO IO MPOLEHTY OT HEro, HaXOAWUTh IPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;

— peIlIaTh HECJIOKHBIE JIOTHYECKUE 3a7a4l METOJOM PacCy Xk IECHUH.

B noBceaHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NPeIMETOB:

— BBIABUIATh THUIIOTE3bl O BO3MOXKHBIX IPEIENIbHBIX 3HAYEHUSIX HMCKOMBIX B 3ajaue
BEITMYUH (JIeTIaTh IPUKUTIKY).

I'eomeTpuuyeckue purypsl

— OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUSIMH FT€OMETPUUECKUX PUTYD;

— W3BJIEKaTh UHPOPMAIUIO O TEOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKax

B ABHOM BHJC,



— TPUMEHATH IS peleHHs 3a7ad TeoMeTpuueckue (hakThl, €CIM YCIOBUS HX
IPUMEHEHHUs 3aJIaHbl B IBHOU (hopme;

— pewarh 3aJaud Ha HAXOXKJICHME I'€OMETPUYECKHUX BEJIMYMH 10 o0pasuam HiIu
JITOPUTMaM.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYTHX NPeAMETOB:

— HCHOJb30BaTh CBOICTBA TIe€OMETPUYECKUX (GUIYyp Ul PpEIIeHUs TUIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYAIIMSX TTOBCEAHEBHOM XKHU3HH, 337a4 MPAKTUIECKOTO COJICPIKAHMUS.

OTtHoweHnst

— OnmnepupoBath Ha 0a30BOM YpOBHE MOHATHSIMH: PaBEHCTBO (UTYp, paBHBbIC (QHUTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapaUICNIbHOCTh MPAMBIX, NEPHEHIUKYIIPHOCTb MPSMBIX, YIJIbI
MEXy IPSAMBbIMHU, IEPIEHIUKYIISAP, HAKIIOHHAS, IIPOEKIIUS.

B noBceaHeBHOI )KM3HM M PU U3YYEHHUH APYTHX MPeEAMETOB:

— HCMOJb30BaTh OTHOLIEHMS JUIsl pEIIeHUs NpPOCTEHIIMX 3ajady, BO3HUKAIOIIMX B
PpEATBHOM KU3HH.

N3mepennsi 1 BbIYUCIEHHSA

— BpImonHATE W3MepeHHWe JIWH, PACCTOSHUM, BEIWYMH YIJIOB, C IIOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHHUI JJTUH U YTJIOB;

— TpUMEHATh (HOPMYJBI TEPUMETPa, IUIOMAId W O0beMa, IUIOMIAJH TMOBEPXHOCTH
OTJeNIbHBIX MHOTOTPAHHUKOB ITPH BBIYMCIICHUSX, KOT/Ia BCE JAaHHBIE HMEIOTCS B YCIIOBHH;

— mpuMeHsATh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOIICHHS ISt
BBIYUCIICHUS JUIMH, PAaCCTOSIHUM, TUTOMa/iel B MPOCTEHIINX CITydasx.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHUH APYTHX NPeEAMETOB:

— BBIYUCIIAATH PACCTOSHUS Ha MECTHOCTH B CTaHJAPTHBIX CHUTYalMsX, IUIOMIAIM B
NPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B TPOCTEHUIIINX CUTYaLUsAX B TOBCEHEBHOMN KU3HU.

I'eomeTpuyeckue NoCTpoeHUst

— H3o0pakaTh TUMOBBbIE IUIOCKHE (GUIYphl M (UTYpbl B MPOCTPAHCTBE OT PYKU M C
MIOMOIIIBI0 HHCTPYMEHTOB.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

— BBIMOJHATh TPOCTEHIINE TIOCTPOCHUST HA MECTHOCTH, HEOOXOJHMMBIE B peaTbHOMN
KHU3HU.

I'eomeTpuueckune npeodpa3oBaHus

— Crpouth purypy, CHMMETPUUHYIO JTAaHHON (QUType OTHOCUTEIHHO OCH M TOUYKH.

B noBcegHeBHOIi :KM3HM M IPU U3YYEHHH APYTHX NMPeAMeTOB:

— pacmo3HaBaTh JBIKEHUE OOBEKTOB B OKPYXKAIOIIIEM MHUPE;



— pacmo3HaBaTh CHMMETPHYHBIC (PUTYPBI B OKPYKAIOIIIEM MHpE.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

— OmnepupoBath Ha 0a30BOM YpPOBHE TMOHSATHSIMH BEKTOp, CYMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YHCIIO, KOOPAUHATHI HA IJIOCKOCTH;

— ompeneNnsaTb NPUOIMKEHHO KOOpAWMHATBI TOYKM 1O €€ H300paXKeHHI Ha
KOOPJIMHATHOM IJIOCKOCTH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NPeIMeTOB:

— HCHOJIb30BaTh BEKTOPHI JUIS PELICHUS MPOCTEHIINX 3a7a4 HA ONpPEACIIEHHE CKOPOCTH
OTHOCHUTEJILHOTO IBUKEHUS.

Hcropus MmaTteMaTuKH

— OnuceiBaTh OTAENBHBIC BBIAAIONIUECS PE3YJIbTAThl, MOJYYCHHBIE B XOJ€ Pa3BUTH
MaTE€MaTUKHU KaK HayKH;

— 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U X aBTOPOB, B CBS3U C OTEUYECTBEHHOU
1 BCEMUPHOW UCTOPHUEH;

— IIOHMMATh POJIb MATEMATUKU B pa3BUTHH Poccuu.

MeToanl MaTeMAaTHKH

— Bribupare noaxoasimui W3y4eHHBIH METOJM [UIS PElICHUS HW3YYCHHBIX THIIOB
MaTeMaTUYEeCKUX 3a1ay;

— IlpuBoauTh TpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B  OKpYyKarolleu
JIEWCTBUTEIILHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1Jis odecniedeHust
BO3MOKHOCTH yCHEIIHOT0 MPOI0/KeHUsI 00pa3oBaHusl HA 0230BOM U YIJIy0JI€HHOM
YPOBHSX

DJIeMeHTbI TEOPUHM MHOKECTB H MATEMATHYECKOM JIOTHKH

— OmnepupoBaTh MNOHATUSIMU:  ONpENEIEHUE, TEOpeMa, aKCMOMa, MHOXECTBO,
XapaKTepUCTUKA MHOXKECTBA, OJEMEHT MHOXECTBa, IyCTOe, KOHEYHOe U OECKOHEYHOe
MHO>K€CTBO, MOJIMHOKECTBO, TPUHA/JIEAKHOCTh, BKIIFOUCHUE, PABEHCTBO MHOYKECTB;

— M300pakaTh MHOXKECTBA M OTHOIIIEHHE MHOKECTB C IOMOIIBIO KPYTroB Diinepa;

— ONpeneNsITh MPUHAICKHOCTh dJIEMEHTa MHOXECTBY, OOBEIMHEHHUIO U MEPECEUSHUIO
MHOKECTB;

— 3a/1aBaTh MHOKECTBO C IOMOIUIBIO NIEPEUUCIIEHUS AJIEMEHTOB, CIIOBECHOTO OIUCAHUS;

— ONEpPUPOBATh MOHATUSAMH: BBICKa3bIBAaHWE, UICTUHHOCTb U JIOKHOCTb BBICKA3bIBAHUS,
OTPULIAHME BBICKA3bIBAaHUM, ONEPALMM HAJ BbBICKA3bIBAHUSIMU: U, WIH, HE, YCIOBHBIE

BBICKA3bIBaHUS (MMIUIUKALINH );



— CTPOUTH BbICKA3bIBaHUS, OTPULIAHUS BBICKA3bIBAHUI.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

— CTPOMTH LIETNIOYKH YMO3aKJIIOYEHNH Ha OCHOBE UCIOIb30BaHUS IIPABUII JIOTHKH;

— HUCTOJB30BaTh MHOXKECTBA, OINEpallMd C MHOXECTBaAMHM, HX rpadudeckoe
IpEeCTaBICHUE /IJIs1 OMCAHUS PEAIbHBIX IPOLIECCOB U SIBJICHUI.

Yucaa

— OnepupoBaTb MOHATUSAMH: MHOXXECTBO HATypalbHbIX YHCEJ, MHOXECTBO LEJIbIX
qucell, MHOXECTBO DALMOHANBHBIX YHUCEN, HPpalMOHAIbHOE YHCIO, KBAJIPATHBI KOPEHD,
MHO’KECTBO JI€HCTBUTENIbHBIX YMCEJ, F€OMETpUYECKass MHTEPIPETalds HaTypaJbHbIX, LIEJBIX,
paLMOHATIBHBIX, IEHCTBUTEIbHBIX YHCE,;

— IIOHUMAaTh U OOBACHATH CMBICI TO3ULIMOHHOMN 3alIMCH HATYpaJIbHOTO YUCIIA;

— BBIIOJIHATH BBIYUCIIEHUS, B TOM YHUCIIE C HUCIIOJIb30BAaHUEM IPHEMOB PallMOHAJIBbHBIX
BBIYHCIICHHI,

— BBIIOJIHATH OKPYTJICHUE PALIMOHATIBHBIX YHCEN € 33JaHHOW TOUHOCTHIO;

— CpaBHUBATh PAallMOHAJIbHBIE U UPPALMOHAIILHBIE YUCIIA;

— MPEACTaBIATh PAllMOHAIBHOE YUCIO B BHJE JIECATUYHON JIpOOH * YyHNOpsAA0YMBATH
YHClla, 3allMCaHHble B BUJIE OOBIKHOBEHHOM U JECATUYHOM IpooH;

— Haxoxuts HOJ/I m HOK 4ncen u ncnosb30BaTh UX NMpU PELICHUH 3a1a4.

B noBceaHeBHO KU3HM ¥ NIPM U3Y4YEeHUHU APYTUX NPeAMETOB:

— NPUMEHATh NpaBWiIa MNPUOIMIKEHHBIX BBIYMCICHUH IPH PELICHUH MPAKTUYECKUX
3a/1a4 U pellieHuH 3aJa4d APYTrux y4eOHbIX IPEeIMETOB;

— BBIIOJIHATH CPABHEHHE PE3YJIbTaTOB BBIUMCICHUN NMPU PEILIEHUU IPAKTUUECKUX 3a]ad,
B TOM YHCJI€ TPUOIM>KEHHBIX BBIUNCIICHMIA;

— COCTaBJIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHUS MPU PEILIEHUHU MPAKTHUECKUX 3a7a4d U
3aJa4 U3 IpYrux yuyeOHbIX MPEAMETOB;

— 3alKChIBaTh U OKPYIJISTh YHCIOBBIE 3HAUECHUS PEANbHBIX BEJIMUYUH C UCIIOJIIb30BAHUEM
pa3HbIX CUCTEM U3MEPEHUS.

ToxnecTBeHHBIE IPe0Opa3oBaHUA

— OmnepupoBaTh NOHATHAMH CTENEHU C HAaTYpaJbHBIM IOKA3aTEIEM, CTEIIEHU C LIEJIbIM
OTPHULATENIBHBIM [10KA3aTENEM;

— BBINOJHATH TNPEOOpa3oOBaHMs UENbIX BBIPAKEHUN: JEUCTBUS C OJHOWICHAMHU
(cmoxeHue, BBIUMTAHUE, YMHOXKEHHUE), AECUCTBHUSI C MHOIOWIEHAMHU (CIOKEHUE, BBIYMTAHUE,

YMHOXKCHHE);



— BBINOJHATH PA3J0KEHWE MHOTOWIEHOB HA MHOXKUTEIM OJHHUM M3 CHOCOOOB:
BBIHECEHHME 3a CKOOKY, I'pyNIIUPOBKA, UCIOIb30BaHUE (OPMYJI COKPALIEHHOTO YMHOXEHHUS; ®
BBIJICJIATh KBAaJApaT CYMMBl W pPa3HOCTH OJHOWIEHOB; ¢ pacKJIaJIbIBaThb HA MHOXKHUTEIN
KBaJPaTHBIN TPEXUJICH;

— BBIIOJHATH IPEOOPa3OBaHUS BBIPAKEHUMN, COJEp)KAIIMX CTENEHU C LEJIbIMU
OTPULIATEIIBHBIMU  [IOKA3aTEJSIMU, IEPEXOAUTh OT 3allUCH B BHJE CTEINEHH C LEIBIM
OTPHLIATEJIHBIM IIOKA3aTeIeM K 3allUCH B BUJIE JpoOu;

— BBINOJHATH peoOpa3oBaHusi JPOOHO-PAIMOHATIBHBIX BBIPAKEHHIA: COKpAICHHUE
npoOeit, npuBeeHne anredpanyeckux Apodeil k 001eMy 3HaMEeHaTelto, CII0KEHHE, YMHOKEHHE,
JeneHue anredpanyeckux ApoOeil, Bo3BeaeHne anredpandeckoil 1poou B HATypalbHYIO U LIETYI0
OTPULIATEIIBHYIO CTEIICHB;

— BBINOJIHATH NpeoOpa3oBaHUs BBIPAKEHHH, coJepXKalluX KBaJpaTHblE KOPHHU;
BBIJICIIATh KBaJAPAaT CyMMBI MM Pa3HOCTH JBYWJICHA B BBIPAKECHMSAX, COJIEPKAIINX KBAJAPATHBIC
KODHUY;

— BBIIOJIHATH IPE0OPa30BaHUs BBIPAXKEHUM, COJIEPIKALIMX MOIYJIb.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

— BBINOJIHATH NMpeoOpa3oBaHUs U ACUCTBUS C YUCIIAMH, 3allMCAHHBIMU B CTaHIapTHOM
BUJIE;

— BBINOJIHATH MPeoOpa3oBaHUs anreOpanMyecKux BBIPAKEHUH IMpU pElIeHUU 3a]ad
JPYTruX y4eOHBIX MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

— OmnepupoBaTh NMOHATUSAMHU: YPAaBHEHHME, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PEIICHUE
HEPAaBEHCTBA, PAaBHOCWJIbHbIE ypaBHEHUS, OOJacTb OINpEeJeNIeHUs YpaBHEHHs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI UJIN HEPABEHCTB);

— pemaTh JIMHEWHbIE YPaBHECHHS W YPABHEHUS, CBOJAMMBIE K JIMHEWHBIM C ITOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMmii;

— pelaTh KBaJpaTHbIE YPABHEHUS U YPABHEHUS, CBOJAMMBIEC K KBAIPATHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHUil;

— pemath ApoOHO-JIMHENHbIE YPAaBHEHUS;

— pemaTh TPOCTeHIIIe HppaHoHATbHbIE ypaBHeHHs BUa/ f(X) = a, 1/f(x) = /g (x)
— peliath ypaBHECHUs BHIa X" = a;
— pewwaTb ypaBHeHWA CNOCOBOM Pa3NOKEHUA Ha MHOXUTENMN U 3aMeHbl NepeMeHHOI;

— WCNO/Nb30BaTb METOL WHTEPBANIOB O/14 peweHna UuUenbix wu lCI,|I)O6HO- PaunOHaIbHbIX

HEepPaBEHCTB;



— pelaTth JMHEWHbBIE YpaBHEHUS U HEPABEHCTBA C IapaMeTPaMHy;

— pelaTh HECIOKHBIE KBaJpaTHbIC YPAaBHEHHMs C IapaMETPOM; ® PEIIATh HECIOKHBIE
CUCTEMBI JINHEHHBIX YPAaBHEHUH C IIapaMETPaMu;

— peluaTh HECJIOKHbBIE YPABHEHUS B LIEJBIX YHUCIIAX.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

— COCTaBJIAITb M peulaTh JIMHEWHBICE W KBAJAPATHBIC YPAaBHEHMs, YPaBHEHHUs, K HHUM
CBOJAILMECS, CHCTEMBI JIMHEHHBIX YpPAaBHEHUMH, HEPAaBEHCTB IIPU PEIICHUM 3a7ad APYTHX
y4€OHBIX IIPEIMETOB;

— BBINOJIHATh OLEHKY IIPaBJIONOAOOUS pE3ylbTaToB, IOJY4aeMbIX NpU pELICHUU
JUHENHBIX M KBAJPATHBIX YPAaBHEHUH M CHUCTEM JIMHEHWHBIX YPAaBHEHUN W HEPABEHCTB IIpU
pEIIeHUH 3a/1a9 APYTUX YIEOHBIX MPEIMETOB;

— BbIOMpATh COOTBETCTBYIOIIME YPAaBHEHMs, HEpPABEHCTBA WJIM HX CHCTEMbI MJIs
COCTABJICHUS] MATEMAaTUYECKON MOJIEIIN 3aIaHHON PEAIBHON CUTYallMU WIH IIPUKIIAIHOM 3a1a4H;

— YMETb MHTEPHPETUPOBATH IOJIYYEHHBIN NIPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA WU
CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJaHHOW PEAIbHOM CUTYalluX WM NIPUKIAIHON 3a1a4u.

DOyHKIUH

— OnepupoBaTb NOHATUAMM: (YHKIHMOHAJIbHAS 3aBUCHUMOCTb, (QYHKIUS, TIpaduk
byHKIMH, cnocoObl 3aJaHusl (PYHKIMH, apTyMEHT M 3HadeHHe (PYHKLUHU, 001acTh ONpeeeHHs
U MHOXECTBO 3HAa4eHMH (QYHKUUU, HYIW (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb ()YHKIIMH, YETHOCTH/HEUETHOCTh (PYHKLINU;

— CTpOUTH rpaduxu JIMHENHOM, KBaJpaTUYHON byHKIMH, oOpaTHOI

k
NPONIOPUHOHANBHOCTH, QYHKIMH BHIA:Y = a + —— ¥ = Vx,y =Vx,y = |x|;

— Ha TpuMepe KBaJpaTUUYHOM (YHKIMHM, HCHOJIB30BaTh IpeoOpa3oBaHusi rpaduka
¢byukun y=f(x) ans nocrpoenus rpadpukoB QyHKINN;

— COCTaBJIATb YpaBHEHHUs NpPSMOW IO 3aJlaHHBIM YCIIOBUSM: IPOXOJALIEH yepe3 JBe
TOYKH C 3aJaHHBIMU KOOpAWHATaMH, IMPOXOJALIEH uepe3 NaHHYI0 TOUKY M MapauieIbHOU
JIAHHOM MPSIMOW;

— HccaenoBarh (PyHKIMIO IO €€ TpaduKy;

— HaxoJIuTh MHOXECTBO 3HAUEHUH, HYIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIUH;

— OmepupoBaTh MOHITUSIMH: I[OCIEIOBATEIbHOCTh, apudMeTudeckas Mporpeccus,
reoMeTpHUEeCcKas IPOrpeccus;

— pemlars 3aJa4u Ha apu(PMETHUECKYIO U TEOMETPUUECKYIO IPOrPECCHIO.

B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NPEIMETOB:



— WUIIOCTPUPOBATH C MOMOIIBIO TpaduKa peabHyI0 3aBHCUMOCTh WIJIM MPOIECcC MO UX
XapaKTepPHCTHKAM;

— HCIIONB30BaTh CBOMCTBA M rpadMK KBAAPATUYHOW (YHKIMH NPH PEIICHUU 3a1ad U3
JPYTUX Y9eOHBIX ITPEIMETOB.

TexcToBbIE 321241

— Pemare mpocTeie M CIO0XKHBIE 33Ja4ll Pa3HBIX THIIOB, a TAKXKe 3aJauydl MOBBIIICHHON
TPYAHOCTH;

— HCIIONB30BaTh Pa3HbIE KPAaTKHE 3allMCH KaK MOJENH TEKCTOB CIOXKHBIX 3amad s
MIOCTPOCHHS TOUCKOBOW CXEMBI U PEIICHUS 3a/1a4;

— pa3nu4arh MOJENb TEKCTa M MOJENb PEIIeHHs 3aJadd, KOHCTPYHPOBAaTh K OTHOM
MOJIEIH PEIICHNs HECI0XKHOM 3a7a4y pa3Hble MOJIENN TEKCTa 3aJauH;

— 3HAaTh U MPUMEHATH 00a criocoba MoucKa pemeHus 3aaa4d (0T TpeOOBaHHUS K YCIOBHIO
U OT YCIJIOBHS K TPeOOBAHHUIO);

— MOJICJIMPOBATh PACCYKICHHSI ITPH MOUCKE PEHICHHUS 33124 ¢ IOMOIIBIO Tpad-CXEMBI;

— BBIJIGJIATH ATAIBI PELICHUS 3379l U COJIEPKAHNUE KaXKIOTO ITAra;

— YMETb BHIOMpATh ONTUMAJIbHBIH METOJ PELICHU 3a/la4i 1 OCO3HABAaTh BHIOOP METO/A,
paccMaTpuBaTh Pa3UYHBIE METO/bI, HAXOIUTHh pPa3HbIe PEHICHUs 3a/laud, €CIIH BO3MOXKHO; °
aHAJTM3MUPOBATh 3aTPYAHEHUS TIPU PEIICHUH 3a/1a4;

— BBIMOJIHATH Pa3IWYHbIE TPeoOpa30BaHUs MPEUIOKEHHOW 3aladyd, KOHCTPYHPOBATh
HOBBIE 3a/1a4¥ U3 JJaHHOW, B TOM YHCIIe 0OpaTHEIE;

— WHTEPIPETHPOBATH BEIYUCIUTEIFHBIC PE3YIIbTATHI B 33/1a4€, UCCIIEI0BAThH TOITYIEHHOE
peleHne 3aauy;

— aHaJM3UPOBATh BCEBO3MOXKHBIE CHTYAllMW B3aMMHOTO PACIOJIOKEHHS JIBYX OOBEKTOB
U M3MEHEHHE MX XapaKTEePUCTHK MPH COBMECTHOM JIBUKEHUHU (CKOPOCTh, BPEMs, pPacCTOSHHE)
IpU peIIeHUM 3ajay Ha JIBUKEHHE IBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIOJIOKHBIX
HaIpaBJICHUSX; * HCCIIE0BATh BCEBO3MOXKHBIC CUTYAIlMU MPH PEIICHUN 33/1a4 Ha JIBUKCHUE 110
peKe, paccMaTpuBaTh pa3HbIe CHCTEMBI OTCUETA;

— pemaTh pa3HOOOpa3HbIe 3a0a4YH «HA YaCTH,

— pemarb U 0OOCHOBBIBATh CBOE pellleHHEe 3a]1au (BBIACIATh MATEMaTUYECKYI0 OCHOBY)
Ha HaXO’K/ICHHE YacTH YMCIIAa ¥ YMCIIA TT0 €r0 YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA Jpo0H;

— 0CO3HaBaTh W OOBSCHATh WICHTHYHOCTH 3a/1a4 Pa3HBIX THIIOB, CBSI3BIBAIOIIUX TPHU
BEJIMYMHBI (Ha paboTy, Ha MOKYNKH, HA JBW)KECHUE), BBIICNIATH 3TH BEIHMYMHBI U OTHOIICHHS

MCXKAY HHUMH, HNPUMCHATL HUX HNpU PCHICHUH 3aJad, KOHCTPYUPOBATHb COOCTBEHHEIE 3aaa4



YKa3aHHBIX THUIIOB; °® BJIAJICTh OCHOBHBIMH METOJAMHM pPEIICHHA 3aJad Ha CMECH, CIUIaBBI,
KOHLIEHTpaLUu;

— pewarh 3a7ayd Ha MPOLEHTHI, B TOM YHCIIE, CI0XKHbIE IPOLIEHThl C 00OCHOBaHHEM,
UCIIOJIB3YS pPa3HbIE CIIOCOOHI;

— pemarhb JOTHYECKUE 33a4H Pa3HbIMU CIIOCOOaMH, B TOM YHUCIIE, C IBYMsI OJIOKaMu U €
TpeMsi 6JIOKaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

— pemlate 3agayd 1[0 KOMOMHAaTOpPUKE U TEOpPUU BEPOSATHOCTEH Ha OCHOBE
MCII0JIb30BaHUs U3YUYEHHBIX METOJI0OB U 00OOCHOBBIBAThH PELLEHUE;

— pelaTh HECJIOKHBIE 3aJa4M 110 MATEMATHYECKOU CTATUCTHKE;

— OBJAJEeTh OCHOBHBIMU METOAAMM PELICHHUS CIOKETHBIX 3a4ay: apu(pMETHUYECKHH,
anreOpanvyeckuii, mepedop BapuaHTOB, TEOMETPUIECKUN, TpadUIeCKUil, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLlUsX.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEAMETOB:

— BBIICIATH IPU PpELICHHH 33Ja4 XapaKTEepUCTUKUM paccMaTpUBaeMOM B 3ajade
CUTyalluH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX a0CTPAarMpOBAIUCh), KOHCTPYHPOBATH
HOBBIE CHUTYallUM C Y4YE€TOM OTHUX XapaKTEPUCTHK, B YACTHOCTH, IPU DPEIICHMM 3a1a4 Ha
KOHIICHTpAIlNY, YYUTHIBATh IJIOTHOCTH BEIIECTBA;

— pemaTth U KOHCTPYMPOBATh 33Ja4¥ HA OCHOBE PACCMOTPEHMS PEANBHBIX CUTYAllHil, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYMCIUTEIbHBINA PE3YJIbTaT;

— pelaTh 33a/1a4y Ha JABMKEHUE I10 PEKE, pacCMaTpHUBasl pa3HbIE CUCTEMBI OTCYETA.

CraTncTHKA M TEOPHS BEPOSITHOCTEH

— OmnepupoBaTh MOHATUSAMU: CTOJIOYATHIE U KPYrOBBIE JHUArpaMMbl, TaOJUIbl JAHHBIX,
cpeaHee apudmernyeckoe, MearaHa, HauOoJbIlee U HaMMEHbIIee 3HaYeHUsl BBIOOPKH, pa3max
BBIOOPKH, TUCIIEPCHS] U CTAHJAPTHOE OTKJIOHEHHE, ClTyyaiiHas H3MEHUYNBOCTb;

— U3BIEKaTh HH(GOpPMAIINIO, IPEACTABICHHYIO B TaOIUIaX, Ha AUarpaMmax, rpadukax;

— COCTaBJIATH TAOJUIIbI, CTPOUTH AUArpaMMbl U IpapuKi Ha OCHOBE JaHHbIX;

— omepupoBaTh TMOHATUSAMHU: (pakTOpHall 4YHUCHA, TMEPEeCTAaHOBKU M  COYETaHUf,
TpeyroiabHuk Ilackans;

— MPUMEHSTH MPABUJIO IPOU3BEIECHNUS IPU PEIIEHNH KOMOWHATOPHBIX 3a/1a4;

— OIepupoBaTh MOHSTUSAMHU: CIIy4alHBI ONBIT, CIy4ailHbIH BBIOOp, HCIIBITAHUE,
3JIEMEHTApHOE Cly4ailHoe coObITHE (MCXOJ), KIACCHYECKOEe OIpeJesieHHe BEpPOSATHOCTH
CJIy4aifHOTO COOBITHSI, OTIEpPALIUU HaJl CIyYalHBIMH COOBITHUSAMU;

— TPEACTaBIATh HH(GOPMAIIMIO C TIOMOIIBIO KPYroB Ditnepa;



— pemarth 3aJa4d Ha BBIYHUCIECHUE BEPOSITHOCTU C MOJCYETOM KOJUYECTBA BAPUAHTOB C
HOMOILbI0 KOMOMHATOPUKH.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

— U3BJEKaTh, UHTEPIPETUPOBATh U IPE0OPa30BbIBATh HMH(DOPMALIHIO, IPEJICTABICHHYIO B
TabIMIax, HAa JAMarpamMMmax, rpadukax, OTPakalollyl0 CBOWCTBA U XAPaKTEPUCTUKH PeaJbHBIX
MIPOLIECCOB U SIBJICHUI;

— OIpeneNniaTh CTaTUCTUYECKHE XapaKTEPUCTHKU BBIOOPOK MO TabiuIaM, JuarpaMmmMam,
rpaduKkam, BBITIOIHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1auH;

— OLICHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUHN U SIBICHUU.

I'eomerpuueckne purypbi

— OmnepupoBaTh NOHATUAMU F'€OMETPUUECKUX PUTYD;

— U3BIEKaTh, HMHTEPIPETHPOBATH U MPE0OPa30BHIBaTh HHPOPMALIUIO O TEOMETPUUYECKIX
¢urypax, NpeJCcTaBIEHHYIO Ha YepTexax;

— INPUMEHATh TIeOMETpUYecKHe (akThl I peleHus 3ahady, B TOM YHUCIE,
HPEOoiararoliuX HECKOJIbKO 1IaroB pereHms;

— (opMyIHpPOBATh B MPOCTEHIINX CIy4asxX CBOHCTBA U MPU3HAKU QUTYD;

— JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHHUS;

— BJaJeThb CTaHAApPTHOM Kiaccudukanuend IMIOCKUX GUryp (TpeyrojbHUKOB U
YEeTBIPEXYTOJIbHUKOB).

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

— HCIIOJIB30BATh CBOICTBA r€OMETPUYECKUX (UTYp JUIsl PEIIeHUs 3a]a4 MPAKTHYECKOIO
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTtHowmeHns

— OnepupoBaTb MOHATHUSMHU: PABEHCTBO (UIyp, paBHblE (UIYpPBL, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHAUKYISIPHOCTb MPSMBIX, YIJIBI MEXIY
OpSIMBIMHU, TEPIEHANKYISAp, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, nomoOHbe (GUTYpHI,
Mo00HBIE TPEYTOTHHUKH,

— npuMeHsATh Teopemy Dasieca U TeopeMy O NPONOPIHUOHAIBHBIX OTpE3Kax IMpH
pEeIlIeHnH 3a]a4;

— XapaKTepu3OoBaTh B3aMMHOE pACIONIOKEHHE NpsIMOH U OKPYXHOCTH, JIBYX
OKpY’KHOCTEH.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

— HCIIOJIb30BAaTh OTHOLIEHMS JUIsl pEIICHUs 3a/1a4, BOSHUKAIOIIMX B PEaIbHON XKU3HU.

I/I3MepeHHﬂ H BBIYUCJICHUA



— OrmnepupoBaTh MNPEACTABICHUSMU O [UIMHE, TUIOMIATU, OObeMe KaK BEIWYHMHAMH.
[Tpumenste teopemy Iludaropa, Gopmyinbl miomamm, oobeMa MPH PEINICHUH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JIaHHBIC MPEACTABICHBI SIBHO, & TPEOYIOT BBIUYMCIICHUI, OTIEPUPOBATH
0oJee MUPOKUM KOITHUECTBOM (HOPMYIT UTHHBI, TUIOMIAANA, 00beMa, BEIYUCIATh XapaKTePUCTHKU
KoMOuHaImii GuUryp (OKpy)KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHCISATH PACCTOSHUS MEKIY
burypamu, MpUMEHATh TPUTOHOMETPHUYECKUE (OPMYIIBI Il BBIYACICHUH B 0OJiee CIIOKHBIX
CIIy4asiX, IPOBOJIUTH BBIUMCIICHHSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABICHHOCTH;

— TPOBOIUTH MPOCTHIC BHIYUCIICHUS HA OO BEMHBIX TeJax;

— (opMyIMpOBATh 33]]aUu HA BEIYUCIICHHUE JUIMH, IJIONIAJICH U 00BEMOB M PEIIaTh UX.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

MMPOBOANTH BBIYUCIICHUA HAa MCCTHOCTHU,

OpUMEHSTh (OPMYyNbl TPU BBIYUCICHUAX B CMEXHBIX YYeOHBIX IpeaMeTax, B
OKPYKaIOIIEH 1EUCTBUTEIBHOCTH.

I'eomeTpuyeckue nocTpoeHust

— HMBoOpaxats reomeTpudeckue GUrypbl Mo TEKCTOBOMY M CHMBOJIBHOMY OIMUCAHUIO;

— CBOOOJHO OMNEpPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOXKHBIX CIydasx, ©
BBITIOJIHSITh TIOCTPOCHUSI TPEYTOJbHUKOB, TPUMEHSTh OTAEIbHBIE METOJbl TOCTPOSHUMN
UUAPKYJIEM U JIMTHEHKOW W MPOBOJIUTH MPOCTEUIINE UCCIAEAOBAHUS YHCIIA PEIICHUN;

— M300paXkaTh TUIOBBIE TUIOCKUE (GUTYPHI U 0OBEMHBIE Tela C MOMOIIBIO MPOCTEHUIITUX
KOMITHIOTEPHBIX HHCTPYMEHTOB.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

— BBIMOJHATH MPOCTEHIIINE TIOCTPOSHUSI HA MECTHOCTH, HEOOXOJIMMBIE B peaabHOI
JKU3HHU;

— OIIGHHUBATh pa3MePhl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.

IIpeoOpa3oBanusn

— OmnepupoBath MOHATHEM JBIKCHUS M MPE0Opa3oBaHUs MOA00HS, BIAJACTh PUEMaMHt
MOCTPOCHUs (DUTYp C HKCIOJIb30BAaHMEM BMKEHHUN W TpeoOpazoBaHUil MOA0OUs, MPUMEHSTh
MOJTYYCHHBIC 3HAHUS M OMBIT IMOCTPOCHUA B CMEXHBIX MPEIMETaXx W B peaJbHBIX CHTYaIUIX
OKpYKaloIlero Mupa;

— cTpouTh (urypy, momoO0HYH JaHHOM, TOJB30BAThCS CBOWCTBAMH TIOJOOMS ISt
000CHOBaHHUS CBOICTB QUTYD;

— TPUMEHSTH CBOMCTBA JBMKCHHM JJIsI MPOBEJACHUS MMPOCTEHIIMX 0OOCHOBAHUM CBOMCTB
dburyp.

B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NPEIMETOB:



— MPUMEHSATh CBONCTBA JBMKCHHA M TPHUMEHATH TNOJ00ME Uil TIOCTPOSHUH U
BBIYMCIICHHH.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

— OmnepupoBarh NOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOpA
Ha YHUCJIO, YroJl MEX]y BEKTOpaMH, CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOOPAMHATHI Ha
MJIOCKOCTH, KOOPAMHATHI BEKTOPA;

— BBINOJHATD JICUCTBHS HaJ BEKTOpaMu (CJI0XKEHUE, BBIYUTAHUE, YMHOKEHUE HA YUCIIO),
BBIYHCIIATh CKaJSPHOE MPOU3BEACHHUE, ONPEAENsATh B MPOCTEHIIMX CIydasx yroia MExIy
BEKTOPAaMH, BBIIIOJHATh PA3J0KEHUE BEKTOpPA HAa COCTABISIOIIME, MPUMEHSATHh IOJyYECHHbIE
3HaHUA B (PU3MKE, MOJIb30BAaTbCA (OPMYNON BBIYUCICHHS PACCTOSHUS MEXAY TOYKAMH II0
M3BECTHBIM KOOPJIWHATAM, HCIIOJIB30BAaTh YpaBHECHUS (DUTYD ISl pEIICHHS 3a/1a4;

— TPUMEHATHh BEKTOPbl M KOOPJMHATBHI JUIsl PEIICHHS TEeOMETPUUECKHMX 3ajady Ha
BBIYHCIICHUE JIJIUH, YTJIOB.

B noBceHeBHOM KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

— HCIIOJIB30BAaTh TIOHSATHS BEKTOPOB W KOOPIWHAT JUIS PEHICHHS 3a1ad 1o (U3MKE,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.

Hcropus MaTeMaTHKHU

— XapakTepu30BaTh BKJIaJ BBIIAOIIMXCS MATEMAaTUKOB B Pa3BUTUE MATEMATUKU U UHBIX
HAy4YHBIX Oo0acTei;

— TNOHHMMATh POJib MAaTEMATUKH B pa3BuTUU Poccun.

Metoabl MAaTEMATUKH

— Hcnonb3ys H3ydeHHbIE  METOJABI, MPOBOJIUTH  JIOKA3aTENbCTBO,  BBIIOJHAThH
OTIPOBEPIKEHUE;

— BBIOMpATh U3YYEHHBIE METOJBI M WX KOMOWHAIMU JJsl PEUICHHS MaTeMaTHYEeCKHX
3aj1ad4;

— HCHOJIb30BaTh MAaTeMaTHMYEeCKHME 3HAHMUS [UJIsl OINKCAaHUS 3aKOHOMEPHOCTEH B
OKPY’KaIOIIEeH IEHCTBUTEIILHOCTH U TTPOU3BEICHUSIX UCKYCCTBA;

— NPUMEHSTh npocreiiine MpOrpaMMHBIE cpenacTBa u 3JIEKTPOHHO-
KOMMYHUKAITHOHHBIC CHCTEMBI TIPHU PEIICHUH MaTEMaTUIECKUX 3a/1ad.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHThCH B 7-9 Kjaccax I YCHEIIHOTO
NPOAOJIKeHUsI 00pa30BaHus HA YIIy0JIeHHOM YPOBHe

JJieMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

— CB00OOMHO OIEpPUPOBATh TMOHSATUSMHU: MHOXKECTBO, XapaKTEPUCTHKH MHOXKECTBA,

OJIECMCHT MHOXECTBA, IIYCTOC, KOHCYHOC H OECKOHEUHOE MHOXKECTBO, IIOAMHOXECTBO,



MIPUHAJIC)KHOCTh, BKIIOUEHHE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a/IaHNE€ MHOXKECTBA; * 3aaBaTh
MHO>KECTBa Pa3HBIMHU CIIOCO0AMU;

— TIPOBEPSATH BBHINOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;

— CBOOOJHO OMEpUpPOBaTh TMOHATUSIMH: BBICKa3bIBAHWE, WCTHUHHOCTH M JIOKHOCTh
BBICKA3bIBaHUS, CIIOKHBIC M TIPOCTHIE BHICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHUN; HCTUHHOCTH U
JIO’)KHOCTh YTBEPXKJEHUS W €ro OTPULIAHMS, ONEPAlMM HAJl BBICKA3bIBAaHUSIMU: U, WIH, HE;
YCJIOBHBIC BBICKA3bIBaHUS (MMILTUKAIUH);

— CTPOUTH BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB allreOphl BEICKA3BIBAHUH.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

— CTPOUTH PACCYXICHUS HA OCHOBE MCIIOJIb30BaHUS TIPABUIT JIOTUKH;

— HCIIOJIB30BaTh  MHOXKECTBA, OINEpalliii C MHOXKECTBAMH, HX TpadudecKoe
MIPEACTABICHUE JUIsl ONMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUW, IPU PEIICHUH 3aJad JAPYTUX
y4eOHBIX IPEIMETOB.

Yucaa

— CB00OAHO OMEpUPOBATH MOHATHSAMU: HATYpallbHOE YHUCIO, MHOXKECTBO HATYpallbHBIX
YHUCeN, IeJI0e YHUCJIO, MHOXECTBO IENBIX YHCEN, OOBIKHOBEHHas JpoOb, NecATudHasi ApPOOb,
CMEIIaHHOE YMCII0, PAllMOHAIBHOE YMCII0, MHOXKECTBO PAIIMOHATBHBIX YUCEN, UPPAITHOHAIBHOE
YHUCJIO, KOPEHb CTENEHH N, ACHCTBUTEIBHOE YHCIO, MHOXECTBO JEUCTBUTENBHBIX YHCEIl,
TEOMETPUUYECKasi HMHTEPHpPETalnsl HaTypalbHBIX, LENbIX, PalMOHAIbHBIX, JEHCTBUTEIBHBIX
qHUCelT;

— TOHUMATh U OOBACHATH PA3HUILy MEXKIY MO3UIIMOHHON W HETO3UIIMOHHON CHCTEMaMH
3aITUCH YHCET,

— TMEepeBOJUTH YHCIIa U3 OJJHOU CUCTEMBI 3allUCH (CUCTEMBI CYHCIICHUS) B IPYTYIO;

— JI0Ka3bIBaTh U MCIOJIb30BATh MIPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmbl
Y TIPOU3BEJICHHUS YMCEN MPU BHITIOJIHCHUH BBIUMCICHUHN U PEIICHUHN 3a/1a4;

— BBINOJHATh OKPYIJIEHUE PAlMOHAJIBHBIX W HUPPALMOHAIBHBIX YHCENl C 3aJaHHOMI
TOYHOCTBIO;

— CpaBHHBATh IEHCTBUTENBHBIE YHCIIA PA3HBIMH CIIOCOOAMU;

— yOOpSAOYMBATH YHUCIIA, 3aIHCAHHBIE B BUJE OOBIKHOBEHHOW M JECSITHYHON ApooH,
YuCIIa, 3aMMCaHHbIe C UCTIOIh30BaHUEM apru(PMETHIECKOTO KBaAPATHOTO KOPHS, KOPHEH CTeNeHn
Oounple 2;

— #axomuth HOJ[ m HOK umcen pazHbpiMu crioco6aMu ¥ UCTIONB30BaTh UX MPU PEIICHUH

3a1ay;



— BBINOJIHATH  BBIUMCIEHUS W [peoOpa3oBaHUs  BBIPAKEHUH,  COAEPIKAIIMX
JEHCTBUTEIIBHBIEC YUCIIA, B TOM YHCJIE KOPHU HATYpPAJIbHBIX CTEIICHEM.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

— BBINOJIHATE M OOBACHATH pE3yJbTaTbl CPaBHEHUs pPE3Y/IbTATOB BBIYMCIECHUN NpU
pELICHNH MPAKTUYECKHUX 33/1a4, B TOM YHCJIE MPUOIMKEHHBIX BBIYMCICHUN, HCIIONB3YS pa3Hble
CIOCOOBI CPaBHEHMUIA;

— 3aluChblBaTh, CpPaBHUBATh, OKPYIJIATh UHUCIIOBbIE JaHHBIE pEAJbHBIX BEJIWYUH C
MCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBJIATH W OLIEHUBATHh PA3HBIMU CHOCOOAMH YHCIIOBBIC BBIPAKEHUS MPU PEIICHUU
IPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

ToxnecrBeHHBIC IPe0Opa30BaHUA

— CB0060AHO OnEpUPOBATH MOHIATUAMHU CTEIICHU C LIETBIM U JPOOHBIM MTOKa3aTeIeM;

— BBIIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTENEHHU C IIEJILIMU U JPOOHBIMU MOKA3aTENAMU;

— OHepupoBaTh MOHATUSIMHU «OAHOWIEH», «MHOTOWIEH», «MHOIOWIEH C OJHOMU
HEPEMEHHOI», «MHOIOWIEH C HECKOJbKHMHU MEPEeMEHHBIMUY», KO3(QQHUIMEHTh MHOIrOYJICHA,
«CTaHJapTHAas 3alliCh MHOTOUYIEHA», CTENIEHb OJTHOYICHA U MHOTOYJICHA;

— CcBOOOJHO BNaJETh NpUEMaMU MpeoOpa3oBaHUs LENbIX U APOOHO- PALMOHAIBHBIX
BBIPAKECHMUI;

— BBINOJIHATh PA3JIOKEHHE MHOTOWIEHOB HAa MHOXXKHUTENM Pa3HBIMM crocobamu, ¢
UCIOJIb30BaHUEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

— UCHOJIb30BaTh TeopeMy Buera m Teopemy, oOpaTHyro Teopeme Buera, mis moucka
KOpPHEW KBaJpaTHOTO TPEXWIEHA M JUIS PELICHMs 3aJad, B TOM YHCIE 3a7ad C MapaMeTpaMy Ha
OCHOBE KBaJIpaTHOT'O TPEXYJIEHA; * BBIIIOJHSATH JI€JICHHE MHOTOUJIEHA HA MHOTOYJIEH C OCTaTKOM;

— JIOKa3bIBaTh CBOWCTBA KBAaJpPaTHBIX KOPHEN M KOPHEW CTENEHU N;

— BBINOJIHATE NPeoOpa30BaHUs BBIPAKEHHM, COJEpKallluX KBaJApaTHbIE KOPHHU, KOPHU
CTENEeHH n;

— CBOOOJIHO ONEPUPOBATh MOHATHAMH «TOXJIECTBO», «TOXKIAECTBO Ha MHOXKECTBE,
«TOXJIECTBEHHOE NPeoOpa3oBaHUe»;

— BBINOJIHATH Pa3IMYHbIE MPEOOPa30BaHMsI BEIPAXKEHUH, COIEPKAIINX MOTYITH

B noBceaHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

— BBINOJIHATH MPEeoOpa3oBaHusl U JEHCTBUS C OYKBEHHBIMH BBIPAQXKEHUSMHU, YHCIIOBBIE
KO3(PULIMEHTHI KOTOPBIX 3aIMCaHbl B CTAHAAPTHOM BHJIE;

— BBINOJIHATH IPe0OPa30BaHUs PALMOHANBHBIX BBIPAKEHUM MPH PEIIEHUH 33134 IPYTHX

y4eOHBIX TIPEIMETOB;



— BBINOJIHATH MPOBEPKY MPABIONOA00US GUZNIECKUX U XUMUYECKHX (OPMYII Ha OCHOBE
CPAaBHEHHs Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHusI 1 HEPaBEeHCTBA

— CBo00OAHO oOmepupoBaTh MOHATUAMU: YpPAaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
YPaBHEHHS M HEPABEHCTBA, YPABHEHME, SIBIISIIOLIEECS CIEACTBUEM JPYrOro YpaBHEHMS,
ypaBHEHHSI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCHIIbHBIE TPe0Opa30oBaHus ypaBHEHUM;

— pelarth pa3Hble BUJIbl YPABHEHUN U HEPABEHCTB U UX CHCTEM, B TOM YHMCIIE HEKOTOPHIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-palliOHaIbHbIE U UPPALlMOHANIBHBIE;

— 13HaTh TeopeMy Buera 1 ypaBHEHUH CTEIICHU BBILLIE BTOPOU;

— IIOHUMAaTh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCWIIBHBIX INPEOOPA30BaHMSIX
YPaBHEHUN U yMETh UX JOKa3bIBaTh;

— BJIQJETh Pa3HbBIMU METOJAMH PELIEHUS YPAaBHEHUMN, HEPABEHCTB U MX CUCTEM, YMETh
BbIOMpATh METO/ pellieHns U 000CHOBBIBATh CBOW BHIOOD;

— HCIIOJIB30BAaTh METOJI MHTEPBAJIOB JUIs PEIICHUS HEPABEHCTB, B TOM 4YHCIIE JAPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl UPPALlIOHAJIbHBIE BBIPAKEHMS;

— pemarp anreOpandyeckue ypaBHEHHsS M HEPABEHCTBA M MX CHCTEMBI C MapaMeTpamMH
anreOpanyeckuM U rpapuuecKuM METOJaMu;

— BIIQJETh Pa3HbIMH METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

— peliath ypaBHEHUS B IEJIbIX YHCIIAX;

— u300pakaTh MHOXECTBA Ha IJIOCKOCTH, 33J]aBacéMble YPaBHEHUSIMH, HEPABEHCTBAMH U
UX CHCTEMaMH.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

— COCTaBJIATh M pEILIaTh YpaBHEHUS, HEPaBEHCTBAa, UX CHCTEMbl IPHU pPELICHUM 3ajad
JPYTUX y4eOHBIX IPEIMETOB;

— BBINOJIHATH OIIEHKY MpPaBIONOAOOMS pE3yiIbTaTOB, IOJYyYa€MbIX IMpPH PpELICHUH
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM NpPU PELICHWH 3a/Jad JPYTruX Y4eOHbIX
IIPEIMETOB;

— COCTaBJIATH U pellaTh yPaBHEHUS U HEPABEHCTBA C NapaMeTpaMu IIPHU PELIECHUH 3a]1a4
JIPYTUX y4EOHBIX MPEIMETOB;

— COCTaBJIATb YPABHEHME, HEPABEHCTBO WM UX CHUCTEMY, ONUCBHIBAIOIINE PEATBHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3a7]a4y, UHTEPIPETUPOBATH OJyUYE€HHBIE PE3YIbTaThI.

DOyHKIUA

— CB000AHO OomnepupoBaTh MOHATHAMHU: 3aBUCHUMOCTb, (PYHKIIMOHAJIbHAsI 3aBHCHMOCTD,

3aBHCHMAas U HE3aBHCHMas MEepeMeHHble, PYHKIUS, CocoObl 3aAaHusi QyHKLUHUU, apTyMEHT U



3HauYeHHE (YHKIIMU, 00JIACTh OMPECICHUS U MHOXECTBO 3HAUeHUS (YHKIUU, HYIU (PYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIMM, HauOonbllee W HauMEHbIIee
3HAYCHUS, YETHOCTH/HEYETHOCTh (YHKIMH, TNEPUOAUYHOCTh (GYHKIHMH, Trpaduk (QYHKIUH,
BEPTUKaJIbHASA, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; Ipa(UK 3aBUCUMOCTH, HE SBJISAIOIIEHCS
dynxunei,

— crpouth Tpaduku GYHKUUNA: JTUHEHHOHW, KBaApaTUYHOH, JpOOHO- JIMHEWHOH,
CTETIEHHOMU MPH Pa3HBIX 3HAUYCHHSX ITOKA3aTeNs CTETICHH,

— HCIOJIb30BaTh MpeoOpa3oBaHus rpaduka GyHKIIHA;

— aHaAJM3MpPOBaTh CBOMCTBA (DYHKUMH U BUJ TpaduKa B 3aBUCUMOCTH OT N1apaMeTpPOB;

— CcBOOOJIHO  ONEpHUPOBAaTH  IMOHATUSMH:  TOCJIEJOBATEIBHOCTh,  OTPAaHUYCHHAsS
[I0CJIEI0BATEIbHOCTh, MOHOTOHHO Bo3pacTarouas (yObIBarolias) 1nociaea0BaTeIbHOCTh, Ipeaes
MOCJIEIOBATEIBHOCTH,  apu(MeTHdecKass  MPOTpeccHsi,  T'eOMETpPHUYECKass  MPOTrpEecCHs,
XapaKTepUCTHUECKOE CBOMCTBO apu(hMETHIECKON (T€OMETPUUYECKO) TPOrpPeccui;

— WUCNOJB30BAaTh METOJl MaTeMaTW4YecKOW WMHIYKIMWA s BbIBoga  (opmyi,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3a/1a4d Ha JEIMMOCTH;

— HCCIeN0BaTh MOCEI0BAaTEIbHOCTH, 3a/laHHbIE PEKYPPEHTHO;

— pemarb KOMOMHUpPOBAHHBIE 3aJjaud Ha apU(PMETHUYECKYI0 M T'€OMETPUYECKYIO
IPOrPECCHUHU.

B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH IPYTHX MPEAMETOB:

— KOHCTPYMPOBATh W MCCIEAOBATh (PYHKIIMH, COOTBETCTBYIOIINE PEaTbHBIM MPOIECCaM
U SIBJIGHUSIM, MHTEPIPETHPOBATh MOJIYYEHHBIE PE3yJbTaThl B COOTBETCTBHM CO CHEIM(UKOMN
UCCIIETyeMOTO MPOoLIecca WM SBICHHUS;

— HCMOJb30BaTh IpadUKM 3aBUCUMOCTEH MAJIS HCCIIEAOBAaHUS peabHBIX HPOIECCOB U
SBJICHUH; * KOHCTPYMPOBATh M MCCIENOBATh (YHKIMU MPU PEUICHWU 33734 JIPYTUX Y4eOHBIX
NPEMETOB, WHTEPIPETUPOBATH MOJNYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CIIEIU(PHKON
y4eOHOro MpeaMeTa.

CTaTHCTHKA U TeOpHUsl BepPOSITHOCTEH

— CB00OAHO ONEepUpOBaTh MOHATUSAMU: CTOJIOUYATHIE M KPYTOBbIE TUArpaMMbl, TaOIUIIbI
JIAHHBIX, cpeHee apupMeTHIeckoe, MeinaHa, HauOobIllee U HauMeHbIllee 3HAYEeHUsI BHIOOPKH,
pa3max BBIOOPKH, TUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE, Cy4YaiHasi U3MEHYHBOCTH;

— BbIOMpaTe HanboJee ynoOHBIH croco0 mpeacTaBiIeHuss HHPpOPMaIUK, aJeKBaTHBIA ee
CBOMCTBaM M IICJISIM aHAJIN3a;

— BBIYUCIIATH YUCIIOBBIC XapAKTEPUCTUKU BBIOOPKHU;



— CcBOOOJIHO ONEpUpPOBATh MOHATHAMU: (DaKTOpUaN YHMcla, MEPEeCTaHOBKH, COYCTAHUS U
pasMertenus, TpeyroibHuk Ilackans;

— CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: CIy4YalHBIA ONBIT, CIIy4aillHBIA BBIOOD,
UCIBITAaHUE, DJEMEHTapHOe ciy4yailHoe CcoObITHE (MCXOJ), KJIACCHYECKOE OIpe/esieHne
BEPOSTHOCTH CIYyYalHOTO COOBITHSA, ONEpaluyd Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIC
KOMOWHATOPHBIE (HOPMYJIBI;

— CBOOOJHO ONEpPUPOBATH MMOHATUSAMH: CIy4alHBIA ONBIT, CIy4YalHBIH BHIOOP,
UCTIBITAHNE, DJJEMEHTapHOE CllyyailHoe coObITHe (MCXOJ), KJIAaCCHYECKOe ONpeAeTCHHe
BEPOATHOCTH CIIy4alHOTO COOBITHS, OMNEPAlUU HaJ CIYyYalHBIMU COOBITHSIMH, OCHOBHBIC
KOMOHMHATOPHBIE (POPMYIIBI;

— 3HaThb NpPUMEPHl CIy4YalWHBIX BEJIUYMH, W BBIYUCIATH MX CTATUCTHYECKUE
XapaKTepUCTUKU;

— HUCHOJIb30BaTh (HOPMyIbl KOMOWHATOPUKH MIPH PEIIEHUH KOMOMHATOPHBIX 33124,

— pemath 3aJaydl Ha BBIUKCICHHE BEPOSTHOCTH B TOM YHCIE C HCIOJIb30BAHHEM
dbopmyiL.

B noBcenHeBHO KU3HM M NIPU M3YYEHHHU APYTUX NPeIMETOB:

— NOpPEACTaBIATh HMHGOPMALMIO O pealbHBIX Ipoleccax U SBJICHUSIX CHOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEI0OBaHUS;

— aQHANM3UPOBaTh U  CPaBHMBATh CTATUCTUYECKHE  XapaKTEPHUCTUKU  BBIOOPOK,
MOJIyUEHHBIX B IMIPOLIECCE PEUICHHs NPUKIATHON 3aJauM, W3Y4YEHHs] PpEealbHOIOo SIBJIECHUS,
pelLIeHNs 3aJauu U3 IPYTUX YUeOHBIX TPEIMETOB;

— OLICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUHN U SIBICHUN B PA3JIMYHBIX CUTYalHSIX.

TexkcroBble 321241

— PewaTte mpocThie U CIOXKHBIE 33/1a4d, a TaKXKe 3a7aud MOBBILIEHHOW TPYIHOCTU U
BBIJIETIATh UX MAaTEMaTHUECKYIO OCHOBY;

— pacro3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1a4;

— HCIIOJIb30BaTh pa3Hble KpaTKUeE 3alUCH KaK MOJENIM TEKCTOB CIOXHBIX 33/1a4 U 3aJa4
MOBBIIIEHHON CJIOXHOCTH JJISi TOCTPOEHUS MOMCKOBOM CXEMBbl M pELIeHMs 33a7ay, BbIOMpPATh
ONTUMAJIBHYIO JUIsSl pACCMAaTPUBAEMOM B 3a/1aU€ CUTYallMy MOJIENIb TEKCTA 3a7auu;

— pasnauyarh MOJEIb TEKCTa M MOJEIb PELICHMS 3aJaud, KOHCTPYMpPOBaThb K OJHOU
MOJIEJIM PELICHUS CIOXKHBIX 3a7ja4 Pa3Hble MOJIEIM TEKCTA 3a]1a4H;

— 3HaTh U NMPUMEHATH TPU CIIOCOOA TOMCKA peleHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO
U OT YCJIOBHS K TPeOOBaHHIO, KOMOMHHUPOBAHHBIN );

— MOJICJINPOBATh PACCYKICHHS ITPU MOUCKE PELICHHUS 33124 ¢ IOMOIIBIO I'pad-CXEMBI;



— BBIJIGNATH ATAIBI PELICHUS 33]]aUd U COJIEpyKaHUE KaXI0T0 ITara;

— yMeTh BBIOMpATh ONTUMAIBHBIA METO/ PEIICHH 3314l U OCO3HABaTh BHIOOP METO/a,
paccMaTpuBaTh pa3InYHbIC METObI, HAXOAUTH Pa3HbIE PEIICHUS 3a7auu, €CIIM BO3MOKHO;

— aHaATM3MPOBATh 3aTPYAHEHUS IIPU PELICHUH 33/1a4;

— BBINOJIHATH Pa3WYHbIE TpPeoOpa3oBaHUs MPEUIOKEHHOW 3aladyd, KOHCTPYHPOBATh
HOBBIE 33]]a41 U3 JaHHOW, B TOM YHCJIE OOpaTHBIE;

— UHTEPHPETHPOBATH BEIYUCIUTEIBHBIC PE3YJbTAThI B 33/1a4€, UCCIIEI0BATh MOJyYeHHOE
pelleHue 3a1auu;

— U3MEHATh YyCJOBHME 3a1ad (KOJIMYECTBEHHBIC WM KAayeCTBEHHBIC JIAHHBIE),
HCCJIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;

— aHAJIM3MPOBATh BCEBO3MOKHBIC CHTYAllMH B3aWMHOTO PACIOJIOXKEHHS JBYX OOBEKTOB
U U3MEHEHHE MX XapaKTePUCTUK MPH COBMECTHOM JBIKEHUHU (CKOPOCTh, BpEMs, pACCTOSIHHE)
IpY pEelIeHUM 3a7ad Ha JIBUKECHUE IBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOIIOJIOKHBIX
HaINpaBJICHUIX, KOHCTPYUPOBATh HOBBIE CHTYallMd Ha OCHOBE M3MEHEHHUs yCIOBUH 3a7adydl MPU
JBUKEHHH T10 PEKE;

— HCCIIEIOBaTh BCEBO3MOXKHBIE CHTYallMW MPH PEUICHWHW 3a]a4 Ha JBHKCHHE IO PEKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA; * PelIaTh pa3HOOOpa3HbIE 3a/1a4M «HA YaCTH;

— pemath 1 00OCHOBBIBATh CBOE PEIIEHHE 33]ayu (BbLAEIATh MAaTEMATUUYECKYI0 OCHOBY)
Ha HaxO0XJIeHHE YacTH YMCJIa ¥ YUCIIa 110 ero YacTH Ha OCHOBE KOHKPETHOT'O CMBbICHIA ApoOH;

— OOBSCHATH WIACHTUYHOCTH 3aJla4 Pa3HBIX THIIOB, CBSA3BIBAIOIIMX TPW BEIWYHMHBI (HA
paloTy, Ha TMOKYNKH, HAa JBW)KEHHUE), BBIICIATH 3TH BEIMYMHBI U OTHOLICHHUS MEXAY HUMH,
IPUMEHSATh UX MIPU PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

— BJaJIeTh OCHOBHBIMH METOJAMM DPELICHHs 337a4 HAa CMECH, CIUIaBbl, KOHLEHTpAIIH,
UCTIOJIF30BaTh X B HOBBIX CUTYAIUSIX MO OTHOIIEHHUIO K H3YYEHHBIM B TIpoIiecce 00ydeHus;

— pemarh 3a7aydl Ha MPOLEHTHI, B TOM YHCIE, CI0XHbIE MPOIEHTHl C 00OCHOBaHHEM,
WCITIOJTB3YsI pa3HBIE CIIOCOOBI;

— pemarb JJOTHYECKUE 337a4H pa3HbIMU CIIOCOOaMH, B TOM YHCJIE, C ABYMS OJIOKAaMH U €
TpeMsi OJIOKaMH JIaHHBIX C TIOMOIIBIO TAOJHII, * pemaTh 3a1add 0 KOMOMHATOPUKE U TEOPHU
BEPOSITHOCTEW Ha OCHOBE MCIIOJIb30BAHMSI H3YUYEHHBIX METOJIOB U 0OOCHOBEIBATH PEIICHHE;

— pemaTh HECIIOKHBIE 33/1a4H 110 MaTEMAaTHIECKOH CTaTHCTHKE;

— OBIIQJIETh OCHOBHBIMH METOJAMH pEIICHUS CIOKETHBIX 3aad: apu(PMETHIECCKHI,
anreOpanveckuid, mepedop BapuaHTOB, TEOMETPUUECKHM, TpaduecKuii, MPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3YUYCHHBIMH CUTYaIUSX.

B noBceHeBHOI KU3HU U IPH U3YYEHHUU JAPYTUX NMPeIMETOB:



— KOHCTPYUpPOBAaTh HOBBIC IS JAHHOU 3a/1a4Ml 3a/la4HbIe CUTYallUU C YI€TOM PeallbHBIX
XapaKTepUCTHK, B YACTHOCTH, MPHU PEUICHUH 3a/ad Ha KOHUEHTPALMH, YUUTHIBATh IUIOTHOCTh
BEIIECTBA; PellaTh U KOHCTPYHPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHUS PEaTbHBIX CUTYaIlUi, B
KOTOPBIX HE TPEOYETCSI TOYHBIN BHIYMCIIUTEIBHBIA PE3YyIbTAT,

— pemIaTth 33Ja4M Ha JABMKCHUE TI0 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMbI OTCUETA,

— KOHCTPYUPOBAaTh 3a/layHbIe CUTYyalluH, NpUOIKEHHbIE K peasibHOM
JIEUCTBUTEIIBHOCTH.

I'eomeTpuueckue purypsi

— CB00OOMHO OMEpPUPOBATH TCOMETPUUSCKHMHU TMOHATUSMH TIPH PEIICHUW 3a1ad |
MPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUM;

— CaMOCTOSITEIBHO (OPMYJIUPOBATH OINPEACICHHUS TCOMETPHUSCKUX (PHUTYp, BBIABUTATH
TUIOTE3bl O HOBBIX CBOWMCTBAaX M IMPHU3HAKAX T€OMETPUYECKUX (PUryp M OOOCHOBBIBATH HIIU
OmpoBepraTh MX, 0000IIATh WM KOHKPETU3UPOBATh PE3ylbTaThl Ha HOBBIE KIAcChl (uryp,
MIPOBOJIMTH B HECJIOKHBIX CITydasx Kiaccu(DUKAIHIO GUTYP MO Pa3TUIHBIM OCHOBAHUSIM;

— HCCIeNoBaTh YEPTEKH, BKIOYash KOMOMHAIUN (QUTyp, U3BIEKAaTh, HHTEPIPETUPOBATH
U TIpeoOpa3oBbIBaTh HH(POPMAIIHIO, TPEICTABICHHYIO HA YePTEIKAX;

— pemath 3a7aud TeOMETPUYECKOTO COJEp)KaHHsS, B TOM UHWCJIE B CUTYallUMAX, KOrja
QITOPUTM PEIICHHUS HE CIEAYeT SBHO W3 YCJIOBHSI, BBIMOIHATH HEOOXOIUMBIC IS PEIICHHS
3a/1a4¥l JIOMOJTHUTENIBHBIC TIOCTPOSHUS, HCCIICIOBAaTh BO3MOXKHOCTh TPUMEHEHHUS TEOopeM U
dbopMyn Ans peieHus 3aaay;

— (opmynHpoBaTh M TIOKA3bIBATh TEOMETPUICCKUE YTBEPIKICHUS.

B noBceaHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

— COCTaBIIAITb C HCIIOJIb30BAHMEM CBOWCTB T'€OMETPHYECKHX (UTYyp MaTeMaTHuecKue
MOJIETM N7l PelIeHUs] 3aJad MPaKTUYECKOTo XapakTepa W 3aJad U3 CMEKHBIX TUCIUILINH,
WCCIICIOBATh MTOJTYICHHBIC MOJICIIA U MHTEPIIPETUPOBATH PE3yJIbTaT.

OTHOmEeHust

— BiageTh MOHATHEM OTHOMICHUS KaK METaIllpeIMETHBIM;

— CBOOOJHO OIEpPHPOBATh MOHATHIMH: PAaBEHCTBO (GUTYp, paBHBIC (PUTYpPHI, PABEHCTBO
TPEYTOJIBHUKOB, MapaUICIHbHOCTh MPSAMBIX, TEPICHIUKYIAPHOCTh TMPSAMBIX, YIJIBI MEXITY
OpSIMBIMHU, TIEPIICHANKYISAP, HAKIOHHAs, MPOEKIUs, moaooue ¢uryp, momoOHbIe (GUTYPHI,
M01I00HBIE TPEYTOIBLHUKH,

— HCIIOJIB30BaTh CBOMCTBA MOAOOUS M paBEHCTBA GUTYP MPH PEIICHUU 3a]a4.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:



— HCMOJIb30BaTh OTHOILIEHUS JJisi TOCTPOCHHMS M MCCIEIOBAaHUS MaTeMaTHYECKUX
Mojelield 00bEKTOB peaIbHON KU3HH.

HN3mepeHus u BbIYMCICHUS

— CBo0OoaHO omepupoBaTh MOHATHUAMHU JJIMHA, IUIOIIAAL, 00BEM, BETMYMHA YIiia Kak
BEJIMYMHAMU, UCIIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABICHHOCTh MPH PEIICHUM 33]a4 Ha
BBIYMCIICHHE, CAMOCTOSTEIIHO TOTYYaTh U UCIOJIL30BaTh (DOPMYIIBI JIJIsl BBIYUCIICHUN TUTOIIAIeH
u 00beMOB (uryp, cBOOOJHO OMEPUPOBATH HMIMPOKHUM HAOOpPOM (hopMysl Ha BBIYHCICHHE NPHU
pEIIeHUH CIOXHBIX 33a7a4, B TOM YHCJIE U 3a/1a4 Ha BbIUMCICHUE B KOMOMHALIUAX OKPYKHOCTH U
TPEYrOJIbHUKA, OKPY>KHOCTH M YE€THIPEXYTOJIbHUKA, & TAKXKE C TPUMEHEHUEM TPUTOHOMETPHH;

— CaMOCTOSITENbHO (POPMYITUPOBATH TUIOTE3bl W MPOBEPATH HMX JOCTOBEPHOCTh. B
MOBCETHEBHOM KU3HU U TIPU U3YUCHUH JIPYTUX MPEIMETOB:

— CBOOOJHO omepupoBaTh (opMylnaMHU MpPU PEIICHWH 3aJad B JIPYTUX Y4eOHBIX
npeaMeTax U MpH MPOBEICHUN HEOOXOIMMBIX BRIYHCIICHUHN B PEATbHOMN KU3HH.

I'eomeTpuyeckue nocTpoeHust

— OmnepupoBarth TOHATHEM HAa0Opa JIIEMEHTOB, OMNPEICISIOMUX TeOMETPHUUECKYIO
burypy,

— BJIaJIeTh HAOOPOM METOJ/IOB MOCTPOCHUHN UPKYJIEM U JIMHEUKOM; * TTPOBOJIUTh aHAJINU3
Y peaJIn30BBIBATh ATAIbl PEIICHHS 33]]a4 Ha IOCTPOCHHUE.

B noBceHeBHOM KU3HM U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

— BBINOJHATH MOCTPOEHUS HA MECTHOCTH;

— OILICHMBATh Pa3Mephl peaATbHBIX 00BEKTOB OKPYXKAIOIIETO MHUPA.

IIpeoOpasoBanus

— OmepupoBaTh JABIKEHUSMHU W  TpeoOpa3oBaHUSMU KaK  MeTarpeIMeTHBIMU
MOHSATUSIMU;

— ONepUpOBaTh MOHSATUEM JBIKCHUS U MPEoOpa3oBaHMs MOA00Us JUisi 0OOCHOBaHHH,
CBOOOJHO BJaJIeTh MpHUEMaMU MOCTPOCHUs (DUTYp C MOMOIIBI0 IBMKEHUNA W MpeoOpazoBaHUS
moa00us, a TaK)Ke KOMOWHAIIUSIMU JIBFDKCHHH, IBIDKCHUM U TPe0Opa30BaHMiA;

— HCIIOJIb30BaTh CBOMCTBA JBMKEHUU U mMpeoOpa3oBaHUil sl MPOBeIeHUs 000CHOBAHUS
M JI0KA3aTebCTBA YTBEPKJACHUI B TECOMETPUH U IPYTUX yUEOHBIX MPEAMETAX;

— TIOJIb30BaThCSl CBOMCTBAMHU JIBIKCHUN U TTPe0oOpa30BaHUM MPH PEIICHUH 3a/1a4.

B noBce HeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

— TPUMEHATh CBOWCTBA JBIDKCHHM W TPUMEHSATh TMOM00ME JUIsi TOCTPOCHHH U
BBIYMCIICHHIA.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH



— CBo0OOmHO oOmepupoBaTh TOHATUSIMH BEKTOpP, CyMMa, pPa3HOCTh BEKTOPOB,
MPOU3BEJCHUE BEKTOpa Ha YHCIO, CKAISAPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPJIMHATBI BEKTOPA;

— BJIAJICTh BEKTOPHBIM M KOOPJAMHATHBIM METOJIOM Ha TJIOCKOCTH JIJIsl PELICHUS 3a/1a4 Ha
BBIYUCJICHUC U NOKa3aTCIbCTBA,

— BBINIOJHATh C MOMOIIBI) BEKTOPOB M KOOPJMUHAT JOKa3aTEIbCTBO H3BECTHBIX €MY
reOMEeTPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUI, TEOPEM O 3aMeyaTeIbHBIX TOYKAX U T.II.) U
MOJTy4aTh HOBBIE CBOWCTBA U3BECTHHIX (pUTYD;

— HCIIOJIB30BaTh YpaBHEHUs (DUTYp I PEIICHUS 33]a4 U CAMOCTOSITEIIBHO COCTaBIISTh
YpaBHEHHUS OTIEIbHBIX IJIOCKUX (QUTYD.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

— HCIOJIb30BaTh TOHATHUS BEKTOPOB M KOOPJAMHAT MJIA PEIICHHs 3aaad 1Mo (HU3HKE,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.

HcTopus MaTreMaTUKU

— lloHumaTh MaTe€MaTUKy Kak CTPOrO OPraHM30BAHHYIO CHCTEMY HAay4YHbIX 3HaHWH, B
YaCTHOCTHU BJIAACTH HpeI[CTaBJIeHI/IﬂMI/I 06 AKCUOMATHUYCCKOM HOCTpOGHI/II/I FGOMeTpI/II/I 158
HepBI/I‘-IHBIMI/I HpeI[CTaBJ'IeHI/ISIMI/I 0 HECBKIINIOBBIX FGOMeTpI/IﬂX;

— paCCManI/IBaTB MaTeMaTI/IKy B KOHTCKCTC I/ICTOpI/II/I paSBI/ITI/Iﬂ OUBUJIN3allUU U PICTOpI/II/I
paSBI/ITI/ISI HaYKI/I, IIOHUMAThb pOJ'[B MAaTeMaTUKH B paSBI/ITI/II/I POCCI/II/I.

Metoabl MAaTEMATUKH

— BJ'Ia]j[eTB 3HAHUSIMH O pa3m/1qu,1x METOoAax 06OCHOBaHI/I5[ nu OHpOBep)KeHI/Iﬂ
MaTeMaTUYECKUX YTBEPKIACHUN U CAMOCTOSITEIBHO IPUMEHSATD UX;

— BIIQJCTh HAaBBIKAMH aHajW3a YCJIOBUSA 3aJa4ud W OIPEIEICHUS MOAXOMAIIMX IS
pelieHus 3a1a4 W3YYSHHBIX METOJOB WM MX KOMOWHAIMM; XapaKTepHu30BaTh MPOU3BEACHUS
I/ICKyCCTBa C y‘ICTOM MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B npnpone, HNCIIOJIB30BATh

MAaTEMAaTUYCCKHUE 3aKOHOMECPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBE.

O0mas xapakTepucTHKa y4eOHOro npeaMmera.

CopepxaHue MaTeMaTH4ecKoro oOpa30BaHMS B OCHOBHOM IIKoje ¢opMupyercss Ha
OCHOBE (D)YHIAMEHTAJbHOTO sJIpa IIKOJIBHOIO MaTemMaThdeckoro obpazoBanus. OHOB
OCHOBHOM IIKOJIE BKIIOYAET CIEAYIOIINE pa3leNbl: apugmemuxa, aneebpa, QyHkyuu,
8eposimHOCMb U cmamucmuka, 2eomempus. Hapsay ¢ 3TUM B HEro BKIIIOYEHBI JBa
JOTIONTHUTEIIBHBIX pa3Jiena: I02UKAU MHOMCeCmsed, MamemMamuka 8 UCHOPUYECKOM pa3eumul,

YTO CBS3aHO C peaju3auueil 1neneld OOIIEMHTEIUIEKTYaJbHOIO U OOIIEKYJIbTYpPHOTO



pazButusa ywamuxcs. ColepkaHue KaXIOro U3 OTUX pa3lesioB pa3BOpayuBacTcs B
COJIEP/KAaTEIbHO-METOAUYECKYI0  JIMHUIO,  IPOHU3BIBAIOLIYI0  BCE OCHOBHBIE  pa3felibl
COJIepKAaHUsI MAaTEMaTHYeCKOro OOpa3oBaHMs Ha JAHHOM CTYNEHH 0OydeHUs.

Conepxanne pazzaena «ApupMeTHKA» CIYKUT 0a30i ISl JaJbHEHUIIEro H3Y4YCHHS
yYalIUMHUCSl ~ MaTeMAaTHKH, CIOCOOCTBYEeT  Pa3BUTHUIO UX  JIOTUYECKOTO  MBIIUICHUS,
(GopMHpOBaHHIO  yMEHHUS  TOJB30BATHCSA  AITOPUTMAMH, a  TaKke  NPUOOPETEHUIO
MPaKTUYECKUX HAaBBIKOB, HEOOXOJMMBIX B TIOBCEJIHEBHOM >Ku3HU. Pa3BuTue mNOHATUA O
YyHuCclie B OCHOBHOM IIIKOJE CBSI3aHO C PAlMOHAIBHBIMU U UPPAUOHAJIBHBIMU YHUCIIAMU,
dbopMUpOBaHHEM MEPBUYHBIX MPEACTABICHUN O JCHCTBUTENBRHOM 4YHUCIE. 3aBepUICHHE
YUCJIOBOW JIMHUM (CHUCTEMATHU3AIMsl CBEJACHHN O JEHCTBUTENBHBIX YHCIAX, O KOMIUIEKCHBIX
Yrciax), Tak ke Kak u Oosee CI0KHbIe BOMPOCH apudmMeTnku (anroput™ EBkinma, ocHOBHas
TeopeMa apu(METHUKH ), OTHECEHO K CTYIEHH OOIIEro cpeaHero (MOJIHOT0) 00pa3oBaHusl.

Copmepxanne pazgena «AJredpa» HampaBieHO Ha (OPMHUpPOBAHHE Yy y4alIUXCS
MaTeMaTUYECKOI 0 almapara Jjs pellieHus 3aJad U3 pa3HbIX pa3/eloB MaT€MaTUKH, CMEKHBIX
IIPEIMETOB, OKPY’KAIOLIEH peabHOCTU. SI3bIK anredpbl MOJUYEPKUBAET 3HAUEHUE MATEMaTUKU
KaK s3bIKa JUIs TOCTPOCHUS MaTEeMAaTUYECKUX MOJEJel MPOIEeCcCOB U SBIEHUIN pEalbHOrO MHpA.
B 3amaum  u3ydyeHus anreOppl  BXOAST TaKKe pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOIMMOT0, B YAaCTHOCTH, JIs YCBOGHMsSI Kypca HWH(POPMATHUKH, OBJIAJCHHUS HaBBIKAMU
JNeIyKTUBHBIX paccyxkaenuid. [IpeoOpazoBaHue CHMBOJBHBIX (DOPM BHOCHUT CIEIHPUISCKUN
BKJIaJ] B pa3BUTHE BOOOPAKEHUS yUalTUXCs, UX CIIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPYECTBY.
B ocHOBHOW 1IKOJIE MaTepual TPYNIHUPYETCS BOKPYT pallMOHAIBHBIX BBIPAXKEHHI, a BOIPOCHI,
CBSI3aHHBIE C WPPALMOHATBHBIMU BBIPAKEHUSAMH, C TPUTOHOMETPUYECKHUMH (PYHKIUSIMHU U
peoOpa3oBaHUSIMHU, BXOJAT B COJEpKaHUE Kypca MaTEMaTUKH Ha CTaplIeil CTyleHn 00y4eH sl B
HIKOJIE.

Conepxanue pazzaena « DyHKIUN» HALEICHO HA MOJYyYE€HUE IKOJIbHUKAMU KOHKPETHBIX
3HaHWN 0 (YHKIIMM KaK BOKHEHIIEH MaTeMaTHYECKON MOJENHN Il OMHCAHUS W UCCIEIOBaHUS
pa3zHoo0pa3HbIX MpoleccoB. M3yueHnne 3Toro Marepuasna crnocoOCTBYET Pa3BUTHUIO Y y4aIIUXCS
YMEHHsI HUCIOJB30BaTh pa3lUYHbIC SI3BIKK MATEMATHKU (CIOBECHBIM, CHMBOJIUYECKHIA,
rpaduueckuii), BHOCUT BKJIa] B POPMUPOBAHUE MIPEICTABICHHUIA O POJIM MaTEMaTHUKU B Pa3BUTUU
[IABWJIN3AIIUN U KYJIBTYPBI.

Paznen «BeposiTHOCTL M CTAaTHCTHKA» - 00S3aTE€NbHBIA KOMIIOHEHT MIKOJIBHOTO
o0pa3oBaHMs, YCHJIMBAIOIIMKA €ro MPHUKIAJAHOE U TNPAKTHUYECKOE 3HAueHHe. DTOT Marepual
HE00XO0IUM,IpEXe BCEro, st (POPMHUPOBAHUS Y ydaluxcs (QYHKIIMOHAJIBHOW I'PaMOTHOCTH -
YMEHMM BOCHPUHHMMATh M KPUTHUYECKH aHAIM3UPOBaTh MH(OpPMAIMIO, MPEJICTaBICHHYIO B

pa3iauyYHbIX (QopMmax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHUXPEaJbHBIX 3aBHCHUMOCTEI,



IPOBOJUTH MPOCTEHIINE BEPOSTHOCTHBIE pacyeThl. V3yueHne oCHOB KOMOMHATOPUKHU ITO3BOJIUT
y4alIuMCsl pacCMaTpUBaTh CIIy4au, OCYIIECTBIISATE Mepedop U MOJACYET YUCIa BAPUAHTOB, B TOM
YKCJIE B IPOCTEHIINX NIPUKIIAJHBIX 3a1a4ax.

IIpy wW3y4eHMH CTaTUCTUKM UM BEPOSTHOCTU PACIIMPAIOTCA IMPEACTABICHUA O
COBPEMEHHOM KapTHHE MHpa M METOJaxX €ro MccieloBaHus, (popMupyercs NOHMMaHUE POJIU
CTaTUCTHKH KaK HCTOYHUKA COIMAJIBHO 3HAYUMON HH(GOpPMAIMU,M 3aKIAJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILLUICHMUS.

Lens COJepKaHus paznena «I'eomerpusn» -pa3BUTH y ydalmxcs
IPOCTPAaHCTBEHHOEBOOOPA)KEHUE U  JIOTHUECKOE MBIIIJIEHHE IyTeM CHCTEMAaTH4eCKOIro
U3yYEHHs] CBOWCTB I'€OMETPHUYECKUX (DUTYp Ha TUIOCKOCTH M B MPOCTPAHCTBE M NPUMEHEHUS
OTUX CBOMCTB IIpM PEIICHUWM 33Ja4 BBIYMCIUTEIBHOIO M KOHCTPYKTHMBHOIO XapakTepa.
CymecTBeHHass ponb NPH  OTOM  OTBOAMTCS PAa3BUTHI0 T'€OMETPUYECKOM  MHTYULUU.
CoderaHne HariIsAgHOCTU CO CTPOTOCTBIO SBIJIAETCS HEOTHEMJIEMOM YacTbIO I€OMETPUYECKHX
3HaHMW. Marepuan, oTHocaummiics k  Onokam  «Koopaumuatel» u  «Bekrope», B
3HAUUTENbHOM CTENEHHM HeceT B cede MEeXIpEeIMETHbIE 3HaHMs, KOTOpbIE HaxOJIAT
IIPUMEHEHNE,KaK B Pa3IMYHBIX MAaTEMaTHUECKUX IUCLUIUIMHAX, TAK U B CMEXHBIX IIPEAMETaX.

Ocob6eHHOCTBIO pa3ziena «JIormka u MHOKeCTBa»sIBIIETCS TO, YTO MPEJICTABICHHBIN B
HEM MaTepHall IPEUMYLIECTBEHHO H3y4aeTCsl U HCIOJIb3YETCAB XOJI€ PacCMOTPEHUS
pa3IUYHBIX BOMpocoB Kypca. COOTBETCTBYIOIIMI MaTepuan HalleleH Ha MaTeMaTH4ecKoe
pasBUTHE ydaluxcs, (GOpMUPOBAHHE Yy HHMX YMEHHS TOYHO, C)KAaTO M SICHO M3JIaraTh MBICIU
B YCTHOW U MUCbMEHHOU peYH.

Paznen «MaremaTnka B HCTOPMYECKOM Pa3BUTHM»IIpEIHA3HAYEH U1 (OPMUPOBAHUS
NPEJCTaBICHU O MaTeMaTHKe KaK 4YacTh YeJIOBEYECKOW KYJIbTYpbI, AJIsl OOILEro pa3BUTHS
HIKOJBHUKOB, JUIA CO3JaHHUsA KYyJIbTYPHO-MCTOPHUYECKOM cpeabpl oOydeHus. Ha Hero He
BBIZICJIACTCS CIELUAIbHBIX YPOKOB, YCBOCHHME €r0 HE KOHTPOJIMPYETCS, HO COAEpIKaHUE
3TOrO pa3jiesia OpraHUYHO IMPUCYTCTBYET B y4EOHOM IPOLIECCE KaK CBOEr0 PoAa T'yMaHUTAPHBIN
dboH Tmpu  paccMOTpEeHHUH MPOOJIEMATHKH OCHOBHOTO  COJAEpKAHHUS MaTeMaTH4YecKOro

o0Opa3oBaHusl.

MecTo npeamera B yueOHOM IJIaHe.

basucHplii yueOHBIN (0Opa3zoBaTenbHBIN) IUIAH Ha HM3ydeHHe aiaredpel B 7-9 Kimaccax
OCHOBHOM IIKOJIBI OTBOJUT 3 Yaca B HEAETI0 B TEUEHHUE KaXIOro rojma oOydeHus, Bcero 315
YpOKOB. 3a c4€T BapuaTUBHOU YacTU ba3ucHOTro miaHa yueOHOE BpeMs YBEIMUEHO 10 4 YpPOKOB

B Hezento, Beero 408 ypokoB.



basucHbii yueOHbIN (00pa3oBaTeNbHBIN) TUIAH HAa W3y4YeHUE TeOMETpuu B 7-9 Kiaccax

OCHOBHOHM IIKOJIBI OTBOJAUT 2 4Yaca B HENENI0 B TEUCHHE KaXJI0ro roga oOydenwus, Bcero 204

ypOKa.

Pacnpenenenue yueOHOro BpeMeHU MEXAY peMeTaMM IIPEJCTaBICHO B Ta0IuLIe:
Kuaaccesl IIpeameTsl KosmuecTBo yacos
MaTEeMATH4YeCKOro MKJIa
Anrebpa 408
7-9
I'eomerpus 204
Uroro: 612
2. [IlpumepHOe MIIAHUPOBAHNE YU4eOHOT0 MaTepuaJia
Pa3znen «Aaredpa» 7 kiacce
Ne OcHoBHOe coaep:kanue (1o Buabl yueOHoil 1eATEIbHOCTH

n/n TeMam) (na ypoBHe YY/I)

1 Bobipa:kenus, TOK1eCTBA, | BBINOJIHATH dIeMEeHTapHBIE 3HAKOBO-
ypaBHeHHs (26 1) CHUMBOJIMYECKHE JEHCTBUSA: IPUMEHSTh OYKBbI
Boipaxkenus (5u) JUIst 0003HAYEHUS YMCe, AJIs 3alUCh OOIINX
[TpeoOpa3oBanue BoipaxkeHU (64) | yTBEpP)KICHHI; COCTaBIATh OYKBEHHbBIE
Koumponwvnasa paboma Ne 1 (1u) BBIPAYKEHUS 110 YCIOBUIM,3aJaHHBIM CIIOBECHO,
VYpaBHEHUS C OJHOM NEPEeMEHHOW | PUCYHKOM HIIM YEPTEKOM; NPeodpa3oBbIBATH
(99) anredpanvdeckue CyMMbl U IPOU3BEIECHUS
CraTucTHYeCcKHE XapaKTEPUCTUKHU | (BBIMOJHATHIPUBEIEHHUE MTOJOOHBIX CIaraeMbIX,
(49) PacKphITHE CKOOOK, YITPOIIEHUE
Koumponvnas paboma Ne 2 (1u) MpOU3BeIeHU ). BBIYUCIAATH YHCI0BOE

3Ha4eHHEe OYKBEHHOTOBBIPAKEHUS; HAXOUTh
00J1aCTh TOMYCTUMBIX 3HAUCHHH EPEMEHHBIX B
BBIPOKCHUH.

2 ®ynkuun (184) Bbruncasite 3HaueHMs (YHKIMHA, 3aJaHHBIX
Oyukimu 1 ux rpaduku (74) dbopmynamu (mpu HEO00XO0IUMOCTH
Jluneiinas (GyHKLUS | UCTIOIB30BATh KaJIbKYJISTOD); COCTaBJISATh
(109)Koumponvnass paboma Ne | Tabnuuel  3HaueHHH  QyHKIUHA.CTPOUTH 110
3(1u) TOUYKaAM rpaduku ¢bynkuuit. OnucpiBaTh

CBOMCTBA (PYHKIIMM HAOCHOBE eerpapuuecKkoro
npencrasieHus. MoaeJupoBaTh peanbHbIe
3aBUCUMOCTH  QopMynamMu ©  TpaduKammu.
YuraTtbrpaduxu peaIbHBIX
3aBUCcUMOCTeN. Micronb30BaTh PyHKITMOHAITBHYIO
CHUMBOJIMKY ISl 3aIMCH Pa3HOOOpPa3HbIX (DaKTOB,
CBSI3aHHBIX C PacCMaTpUBAEMBIMU (PYHKLUSMH,




oboram@ass  ONBIT  BBINOJHEHHUS  3HAKOBO-
CUMBOJIMYECKUX JeilcTBuil. CTpouTh peueBble
KOHCTPYKLIUH c HCII0JIb30BAHNEM
(YHKIMOHATBHON TEPMHHOJIOTHU.VICTIONB30BaTh
KOMIIBIOTEPHBIE IPOTPAMMBI I ITOCTPOCHUS
rpadukoB  (QYHKUMH, A0S WCCIIEAOBAaHUS
II0JIO’KEHHSI HA KOOPAVHATHON

IUTIOCKOCTU TpaukoB (PYHKIMIA B 3aBHCHMOCTH
OT 3Ha4eHUH KOI(P(UIUEHTOB, BXOIAIIUX B

dbopmyny.PacniozHaBaTh  BUABI  M3y4aeMbBIX
byHKIHA. Iloka3biBaTH CXEMaTHUYECKU
MOJIO)KEHUE HA  KOOPAMHATHOW  IUIOCKOCTH

rpaduKoB M3y4yaeMbIX (PYHKIMI B 3aBUCUMOCTH
OT 3Ha4eHUH KOI(P(DUIMEHTOB, BXOIAMIUX B
¢bopmynbl.CTPOUTh  TrpaduKd  H3ydaeMbIX
(yHKIMH; ONTMCHIBATh HXCBOWCTBA

Crenensp c
noka3ateyem (18u)
Crenienb u e€ cBoiicta (10u)
OpnnHounensl (74)

Konmponvnas paboma Ne 4 (14)

HaTypaJbHbIM

BoIuncasiTh 3HaYEHUS BhIpaKeHHi Buaa a",
r/iea- MPOU3BOJILHOE YUCIIO, N- HATYpaIbHOE
YKCII0, YCTHO M MMUCbMEHHO, & TAKXKE C
MTOMOIIIBIO KaJIbKY/ISITOpa. POPMYJIHPOBATh,
3amMCchbIBaTh B CHMBOJIMYECKOM opMe H
00OCHOBBIBATh CBOMCTBA CTCIICHH C
HaTypaJbHBIM MoKka3atenieM. [IpuMeHsATH
CBOWCTBA CTEICHHU IS TIPe0oOpa3OBaHUs
BbIpakeHUI. BBIMOJTHATH YMHOKEHHE
OJIHOWICHOB M BO3BEJCHUE OJTHOYICHOB B
creriens. CTPOMTH rpaduky GyHKIHH y = X211 y
= x3. Pemats rpadudecky ypapHeHus x> = KX +
b,x*=kx+b,rmekub— HEKOTOPBIC YHCIIa

MHoroujieHb1(234)

CymMa ¥ pa3HOCTh MHOTOYJIEHOB
(49) IIpousBeneHne OJHOWICHA U
MmHorouseHa (749)KoumponvHast
paboma Ne 5 (1u)

[Tpou3BeneHne MHOTOUICHOB
(109)Konmponvuas paboma Ne 6

(14)

3anucbIBaTh MHOTOWICH B CTAHIAPTHOM BUJIE,
ONPEACIISTH CTEIIEHh MHOTOWIECHA. BBINOIHATH
CJI0’KCHUE Y BBIYUTAHUE MHOTOYJICHOB,
YMHOXXEHHE OJJHOWIEHA HA MHOTOWJIEH U
MHOTOYJICHa HA MHOTOYICH. BBINOJIHATH
pa3JI0)KEHUE MHOIO YJIEHOB HA MHOXKHUTEIH,
WCTIONB3YS BEIHECEHNE MHOKHUTEIS 32 CKOOKHU 1
croco6 rpynnupoBku. [IpuMeHSITH TEHCTBUS C
MHOTOUYJICHAMH TIPH PEIICHUU Pa3HOOOPa3HbBIX
3a71a4, B YACTHOCTH IIPU PELIEHUH TEKCTOBBIX
3a7a4 C MOMOIIbIO YPaBHEHUH

DopMyJIbI COKPALLIEHHOT0
yMHO:KeHus1(234)

KBanpat cymmbl 1 KBapar
pazHocTH (69)

Pasnoctb kBagpaToB. Cymma u
pa3HOCTh KyOOB (64)
Koumponvnas paboma Ne 7 (1u)
[IpeoOpazoBanme MEIbIX
BeipakeHuit (9u)Konmponvnas
paboma Ne 8 (1u)

Jloka3bIBaTh CIIPaBEUIMBOCTH (OPMYIT
COKpAIIEHHOTO YMHOXEHUS, TPUMEHSATh UX B
peoOpa3oBaHUAX LENbIX BRIPAKECHUN B
MHOT'OUJIEHBI, & TAKXKE ISl Pa3JIOKEHUS
MHOI'OYICHOB Ha MHOKUTenU. Mcnoab3oBaTh
pasnuyHble MpeoOpa3oBaHMs LIETIbIX BhIPAXKEHUN
IIpU PELICHUH YPABHEHUH, JOKA3aTEIbCTBE
TOKJECTB, B 3a/1a- 4ax HA JEIUMOCTb, B
BBIYMCIICHUM 3HAYCHUN HEKOTOPBIX BBIPAKECHUN
C MMOMOILBIO KAJIBKYJISITOpa

CucreMbl JUHEHHBIX
ypaBHeHuii(174)

OnpeneasiTh, ABISETCS JIU Napa YuCes
pelIeHreM JaHHOTO YpaBHEHUS C IByMsI




JIvHeitHbIe ypaBHEHUS C IBYMsI
MEPEMEHHBIMHU U UX CUCTEMBI (64)
Pemenune cucreM TMHEHHBIX
ypaBHeHui (104)

Koumponvnas paboma Ne 9 (1)

nepemeHHbIME. HaxoauTh myTéM nepedopa
LIEJIbIE PELICHUS JIMHEMHOTO YPaBHEHHUS C IBYMS
nepeMeHHbIMU. CTPOUTB rpaduK YpaBHEHUS ax
+ by = ¢, raea # 0 viu b # (). Pemartb
rpadM4ecKuM CIIoCOOOM CHCTEMBI JIMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMECHHBIMH.
IIpuMeHATH cr10co0 MOJICTAHOBKHU M CIIOCOO
CJIOKEHUS IIPU PELICHUH CUCTEM JIMHEHHBIX
YPaBHEHHUN C IByMs IIepeMeHHbIMU. Pemarts
TEKCTOBBIE 33/1a4H, UCIIOJIb3Yys B KAYECTBE
asreOpandeckol MOAEIN CUCTEMY YPaBHEHUIA.
HNHuTepnperupoBarh pe3yibTaT, IOJy4ECHHbBIN
IIPU PEIICHUU CUCTEMBI.

IloBTOpEHNE Kypca MaTeMaTUKH
7 kaacca(1ly)

JInHeitHoOe ypaBHEHUE C OJJHOM
nepemenHoil. ['paduxu GpyHkumii
MPSIMOI TIPOMTOPIIMOHATIEHOCTH 1
JUHENHON. Y MHOXKEHHE U
BO3BEICHHUE B CTENICHb OJIHOWICHA.
DOyHKIMHU Y = X2, y= X3u ux
rpaduxu. CymMma, pasHOCTh U
MIPOU3BEJICHNE MHOT'OUYJIEHOB.
Pa3znoxenne MHOrouneHa Ha
MHOxUTenH. KBagpar cyMMbl n
KBaJpar pa3HocTu. Pa3HOCTH
kBaaparoB. CyMMa U pa3HOCTh
KyOOoB. JInHEWHbIE ypaBHEHMUSI C
JIBYMsI IEPEMEHHBIMHU U UX
cucTeMEl. Pemenue 3agad ¢
MOMOIIIbIO CUCTEM YPaBHEHHIA.
Htorosslii 3auet (14)

HToroBast KOHTpONbHAs paboTa
(24)

Pasznea «I'eomeTpus»7 kiaace

OcHoBHoOe cogepskaHue (10

TeMaMm)

Buabl yueOHoii 1eATeIbHOCTH

(na ypoBHe YY)

HayvajbHble reomMeTrpuyeckue
ceegeHus (10 4)

ITpsimast u otpe3ok. (14) Jlyu n
yroi (1 )

CpaBHenue oTpe3koB U yrios(1 u)
N3mepenne oTpeskos. (14)
N3mepenue yrios (24)
[Tepnenaukymnsipabie psimble (14)
Pemenue 3amau (24) Konmponvras

OO0BSACHATH, UTO TAKOE OTPE3OK, JIy4, YO,
Kakue (GUTYphI HA3bIBAIOTCS PAaBHBIMH, KaK
CPaBHUBAIOTCS U U3MEPSAIOTCS OTPE3KHU U YTIIbI,
YTO TaKoe IrpaJyc U rpaJycHasi Mepa yria, Kakou
YT'OJI Ha3bIBACTCS MPSIMBIM, TYIIBIM, OCTPBIM,
pa3BEPHYTHIM, YTO TAKOE CEPEMHA OTPE3KA U
OucceKTpuca yria, Kakie yriibl Ha3bIBaloTCs
CMEKHBIMU UM KaKHe BEPTUKAJIbHBIMY;
(¢opmy.1HpoBaTH H 000CHOBHIBATH




paboma Ne 1 (1u)

YTBEPKICHHS O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YTIIOB; OOBICHITH, KAKHE
MPSIMBIC HA3bIBAIOTCS TIEPIICHIUKYIISIPHBIMH;
(dhopMynupoBaTh U 000CHOBBIBATH YTBEPIKICHUE
0 CBOWCTBE JIBYX IPSMBIX, IIEPIICHINKYISIPHBIX K
TPETheli; H300pakaTh U pac- MO3HABATH
yKa3aHHbIE POCTeime GUrypsl Ha YepTekax;
peuiaTh 3aa4u, CBI3aHHbBIE C STUMHU
npocTelmMu QUrypamu

Tpeyronbauku (17 1)

ITepBbIii mpU3HAK PaBEHCTBA
TPEYrOJIbHUKOB (34)

Menuanbl, OUCCEKTPHUCHI 1 BBICOTHI
TpeyroiabHUKa (449)

BTtopoii u Tpetuii npusHaku
paBeHCTBA TPEYTOJIHHUKOB (34)
3anaun Ha mocTpoeHue (249)
Pemenue 3anau (4u) Konmponvuas
paboma Ne 2 (1u)

O0BsICHATH, Kakas GUTrypa Ha3bIBACTCS
TPEYTOJIbHUKOM, YTO TaKOE BEPILIHUHBI, CTOPOHBI,
YTIIbI ¥ IIEPUMETP TPEYrOJbHUKA, KAKOU
TPEYroJbHUK Ha3bIBACTCS PABHOOEIPEHHBIM U
KaKO! paBHOCTOPOHHUM, KaKH€ TPEYTOJIbHUKH
Ha3bIBAIOTCS PABHBIMU; H300pakKaTh U
Pacno3HaBaTh HA YEPTEKAX TPEYIOJbHUKHU U UX
2JIEMEHTHI; (POPMYJIHPOBATH H JOKA3bIBATH
TEOPEMBI O MPU3HAKAX PABEHCTBA
TPEYTOJIbHUKOB; 00BSICHATD, UTO HAa3bIBACTCS
NEPIEHIUKYISIPOM, IPOBEAEHHBIM U3 TaHHON
TOYKHU K JaHHOU IpsAMOii; (opMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY O NEPIEHIAUKYIISIPE K
NpsIMOil; 0OBACHATH, KAKME OTPE3KU HA3BIBAIOTCS
Me/IaHO|, ONCCEKTPUCON M BRICOTON
TPeyrojbHUKa; GOPMYIUPOBATh U JOKA3bIBAThH
TEOpPEMBI O CBOWCTBAaX paBHOOEIPEHHOTO
TPEYrOJIbHUKA; PEIIaTh 3aa4l, CBSI3aHHbIE C
MIPU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB U
CBOWCTBaMM PaBHOOEPEHHOTO TPEYroJIbHHKA,
(hopMyIIMpOBaTh ONPEEIEHNUE OKPYKHOCTH;
OOBSICHATH, YTO TaKOE LIEHTP, PaJIUyC, XOpAa U
JUaMETpP OKPYKHOCTH; peliaTh IpocTenme
3aJjauu Ha MOCTpoeHHe (IIOCTPOEHUE yria,
PaBHOTO JaHHOMY, IIOCTPOEHUE OUCCEKTPHUCHI
yrila, IOCTPOCHUE MEPIICHAUKYIIIPHBIX NPSMBIX,
MOCTPOEHHE CEPEAMHBI OTpe3Ka) U Ooee
CJIOKHBIE 3a7]a4M, UCIIOJIb3YIOINE YKa3aHHbIE
MIPOCTEUILNE; COMOCTABJIATH I10Jy4CHHbIN
pe3yiabTaT C YCIOBUEM 33/1a4U; aHATTU3UPOBAThH
BO3MOJKHBIE CIIy4au

IMapanueasHbie npsambie (134)
[Tpu3Haku mapaiebHOCTH IBYX
npsIMBIX (44)

AKcroMa TapaIeIbHBIX MPSIMBIX
(44)

Pemenue 3anau (4u)Konmponvhas
paboma Ne 3 (1u)

®opMyJIMPOBATH OIIPEIEICHUE apAJUIEIbHBIX
MPSIMBIX; O0BSICHATH € IOMOIILI0 PUCYHKA,
KaKHe yriibl, 00pa3oBaHHbIE NP MEPECEUCHUN
JBYX MPSIMBIX CEKYIIeH, Ha3bIBAIOTCA HAKPECT
JEKAITMMU, KAKUE OJJHOCTOPOHHUMH U KaKue
CO- OTBETCTBEHHBIMH; (GOPMYJIHPOBATH U
A0KA3bIBATH TEOPEMBI, BhIpAXKAIOLIUE TPU3HAKU
MapajuieIbHOCTH JBYX NPSIMbBIX; OOBSICHSITD, YTO
TAaKOE€ aKCMOMBI T€OMETPUU U KaKUE aKCUOMBI
y’K€ UCTIOJIb30BAIKCH paHee; popMyIpoBaTh
aKCHOMY MapaJijIeIbHBIX MPSMBIX U BHIBOJUTH
ciencTBus u3 He€; GopMyIupoOBaTh U




JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajieNIbHBIX MPSMBIX, 00paTHBIE TEOpEMaM O
[IPU3HAKAX [1apauIeIbHOCTH, CBA3aHHBIX C
HAaKpeCTIIekKaIUMHI, COOTBETCTBEHHBIMU U
OJHOCTOPOHHUMH YIJIaMH, B CBSI3U C OTUM
OOBSICHATH, YTO TAKOE YCIOBUE U 3aKITIOYCHUE
TEOPEMBI, KaKkasi TEOpeMa Ha3bIBAETCsl 0OpaTHOM
10 OTHOLLIEHUIO K JAHHON TEOpEME; 00bACHSATD,
B 4€M 3aKJIF0YACTCS METOJ 10Ka3aTEeJIbCTBA OT
MPOTHUBHOTO: OPMYIMPOBATH U JJOKA3BIBATh
TEOpEeMbI 00 yIilax ¢ COOTBETCTBEHHO
[apaJuICIbHBIMU U IIEPIICHIUKYISPHBIMU
CTOPOHAMU; IPUBOJAUTH IIPUMEPHI
HCIIOJIB30BAaHUS 3TOr0 METO/1A; pelaTh 3a1a41
Ha BBIYHUCIICHUE, JOKA3aTEIbCTBO U IIOCTPOCHHUE,
CBS3aHHBIE C ITAPAJUICIBHBIMU IPSIMBIMU

CoOTHOLIEHUS MEKIY CTOPOHAMH
U yIVIaMH TpeyroJjbauka.(184)
CymMma yriioB TpeyroibHUKa (24)
CooTHOIIEHHS MEX/1y CTOPOHAMU U
yIJ1aMu TpeyrojabHHUKa
(3u)Konmponvnas paboma Ne 4
(14)

[TpssMOyTOBHBIE TPEYTOIEHUKI
(49) TTocTpoeHHe TPeyroNbHHUKA 110
TpéM a1emMeHTaM (34)

Pemenue 3anay (44)

Koumponvnas paboma Ne 5 (1)

@opMyJIMPOBATH U JOKA3BIBATH TEOPEMY O
CyMMe€ YTJIOB TPEYTOJIbHUKA U €€ CIIeICTBHE O
BHEIIHEM YTJIE TPEYroJIbHUKA, IPOBOJUTh
KJIaCCU()UKALIMIO TPEYTOJIHHUKOB TIO yIJIam;
(hopMyIHpOBaTh U JOKA3bIBATH TEOPEMY O
COOTHOILIEHUIX MEXKIY CTOPOHAMU U YTIaMHU
TpeyroibHUKa (IpsiMoe u obpaTHOE
YTBEP)KICHHS) U CICIICTBHS U3 HEE, TEOpeMy O
HEpaBEHCTBE TPEYroJbHUKA; (HOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
(IpAMOYTOJIBHBIN TPEYTOJIBHUK C YriioMm 30°,
MPU3HAKU PABEHCTBA MPSMOYTOIBHBIX
TPEYTOJILHUKOB); (hOPMYJIUPOBATH OMPEICICHUS
PacCTOSHUSA OT TOYKH JI0 MIPSIMOM, pacCTOSHUS
MEXTy TIapajlIeIbHBIMU IPSIMBIMU; peliaTh
3a/1a4M Ha BBIYKCIICHUS, I0KAa3aTeIbCTBO U
MOCTPOEHHE, CBI3aHHBIE C COOTHOIICHUSIMH
MEXI1y CTOPOHAMU U YTIIaMU TPEYTOJIbHUKA U
pac- CTOSIHHEM MEeXAy NapauieIbHbIMU
MPSMBIMH, TIPA HEOOXOTUMOCTH MPOBOAUTH MO
XO/1y pelIeHusi J0MO0JIHUTEeIbHbIe
MOCTPOEHHSI, COMOCTABJIATH TTOTYICHHBIN
pE3yNbTaT C YCIOBUEM 334, B 33Jja4ax Ha
MTOCTPOCHHE HCCJIEI0BATH BO3MOKHBIE CIIyYan

IMoBTOpeHue Kypca reomeTpun 7
kjaacca (10 u)

[Tpsimasi, oTpe3ok, ay4, yroia (14)
CMeXHbIe U BEpTUKAIbHBIE YTIIbI,
nepreHuKyIsapHble mpsimbie (14)
[Tpu3Haku paBeHCTBa
TpeyrobHUKOB (14)

CBoiicTBa paBHOOEAPEHHOTO U
HIPSMOYTOJIBHOTO TPEYTOJIbHUKOB
(14)

AKCHOMBI U TEOPEMBI

Pemarsp 3a1a4n Ha MOCTPOEHUE,
JI0KA3aTeNIbCTBO U BHIYUCIIEHUS. BbigeasaTs B
YCJIOBMH 33J]a4M YCIOBHUE U 3aKJIFOUCHHE.
HNuTepnperupoBaTh NOJYYEHHBIN PE3YIBTAT U
COIOCTABIIATH €70 C YCIOBUEM 3aa4H.
BocnpousBoauts GopMyTupOBKI
OnpeIeICHUI; KOHCTPYMPOBATh HECIOKHBIE
OIMPCACIICHUSA CaMOCTOATCIIBHO.
BocnpousBoauth GopMyITUpPOBKH U
JI0KA3aTeNIbCTBA U3YUYECHHBIX TEOPEM, IPOBOAUTH
HECJIOKHBIE JJOKA3aTeIbCTBA CAMOCTOSITENIBHO,




[MapamnensHBIXTIPAMBIX (149)
Teopema o cymme yrios
TpeyroybHuKa (14)

CooTHOIIEHHS MEX1y CTOPOHAMU U
yrilaMu TpeyroyibHuKa (14)
CooTHOIIEHHS MEX1Yy CTOPOHAMU U
yrilaMu TpeyrobHuKa( 1)
OxpyxHocTb (14)

3amaun Ha mocTpoenue (14).

CCHLLIATHLCA B X0J€ 000CHOBAHMI HA
OnpeJIeICHUs, TEOPEMBI, AKCUOMBI

Pa3nen «Aaredpa» 8 kiace

Ne OcHoBHOe coaep:xaHue (10 Buabl yueOHoI 1eTeIbHOCTH

n/n TEeMaM) (na ypoBHe YY)

1 Panuonanbubie Apoou (30 ) DopMyJIMPOBATH OCHOBHOE CBOKCTBO
Panyonansnelie ApoOu 1 ux panMoHaIbHON ApOOH U IPUMEHSTH €ro A
cBoiicTBa (54) npeoOpa3oBanus ApoOeil. BLINOJIHATH
CymMma u pazHocTh aApoOeit (8u) CJIO’KE€HHE, BBIYUTAHUE, YMHOXKEHUE U JIeJICHUE
Koumponvnas paboma Ne 1 (1) paIMoOHAIBHBIX IPOOEH, a TaKKe BO3BEICHUE
[TpousBeneHue u yactHoe Apobeil | qpoOu B cTeneHb. BHIMONHATE pa3auyuHble
(15q) peoOpa30BaHUs pallMOHAIBHBIX BHIPAKEHUH,
Koumponvnas paboma Ne 2 (1u) JOKA3bLIBATh TOXKIECTBA. 3HATH CBONMCTBA

byHKIIMNY = 5, rae k # 0, 1 yMeTb CTpOUTD €€
rpaduk. Menoab3oBaTh KOMITBIOTED IS
HCCIIeI0BaHMsI MTOJIOKEHMsI rpaduKka B
KOOPJIMHATHOM MJIOCKOCTH B 3aBUCUMOCTH OT K

2 Ksagparusie kopau (30 49) IIpuBOAMTHL NPpUMEPBI PAllUOHAIBHBIX U
KBanpaTHOe ypaBHEHUE U €T0 uppanroHaIbHBIX yrcen. HaxoanTs 3HaueHUs
KopHU (164) apu(pMeTHYECKNX KBaJpaTHBIX KOpHEH,
Koumponvnas paboma Ne 5 (1) HCIIONB3YS TIPU HEOOXOIUMOCTH KaJbKYISTOP.
JpoOHBbIe palmoHanbHbIe Jloka3bIBaTh TEOPEMBI O KOPHE U3
ypaBuenwus (12u) MPOU3BEICHUS U IPOOH, TOKIECTBOVa? = | a | ,
Konmponvnasa paboma Ne 6 (1u) NPUMEHSATh UX B IPeo0pa3oBaHMIX

BoIpakeHU. OCBOOOXKIATHCS OT
UppalMOHAILHOCTH B 3HAMEHATeNsIX. BBIHOCHTH
MHOKHUTEIh 32 3HAK KOPHS U BHOCUTH
MHOHUTENb 110/1 3HaK KopHs. Mcnoab3oBaTh
KBaJ[paTHbIC KOPHU IS BEIPAKECHUS
MEPEMEHHBIX U3 TEOMETPUUYECKUX U (PU3HUECKUX
dopmys. Ctpouts rpaduk GpyHKIAA y = VX I
WTIOCTPUPOBATh Ha Tpaduke e€ CBONCTBA

3 HepaBencrBa (24 1) @®opMyJIMPOBATH U I0KA3bIBATH CBOIICTBA

YucnoBbie HEPABEHCTBA U UX
cBoiicTBa (94)

Koumponvnas paboma Ne 7 (1u)
HepaBeHncTtBa ¢ 0JIHOW epeMEHHON
1 ux cuctemsl (134)

Konmponvnas paboma Ne 8 (1)

YUCJIOBBIX HEpaBeHCTB. Mcmosb30BaTh anmnapar
HEPaBEHCTB JIJIs1 OIICHKU MOTPENTHOCTH U
TouHOCTH NpubMIKkeHus. Haxoaurp
nepecevyeHue 1 00beAMHEHNE MHOXKECTB, B
YaCTHOCTH YMCJIOBBIX TPOMEKYTKOB. Pemarb
JINHEITHbIE HEPABEHCTBA. Pemarh cCucTemsl




JIMHEHHBIX HEPABCHCTB, B TOM YHCJIC TaKUX,
KOTOPELIC 3allMCaHbl B BUIC I[BOP'IHLIX HCPABCHCTB

4 CremneHb ¢ HeJbIM NOKa3aTeJieM. | 3HATB ONPE/CIICHNUE U CBONCTBA CTENEHHU C
jieMeHThI cTaTucTHKHA (13 4) 1eJsibiM nokasaresieMm. Il pumMeHsiTh cBoiicTBa
CreneHs C 1eJIbIM TTOKa3aTesieM 1 CTEINEHU C IEJIBIM MTOKa3aTeJIeM MpU
e€ cpoiicTBa (8u) BBITIOJTHEHUH BBIYMCIICHUH U TpeoOpa3oBaHUU
Koumponvnas paboma Ne 9 (1y) BbIpakeHuil. Ucnmosib30BaTh 3anuCh YKCEIl B
DJIeMEeHTBI CTATHCTUKH (44) CTaH/IaPTHOM BUJIE JUIsl BBIDAKEHUS U

COIIOCTABJICHUS Pa3MEPOB OOBEKTOB,
JUTUTEIHLHOCTHU MPOIIECCOB B OKPYKAIOIIEM MHUPE.
IIpuBoOaAMTHL MPUMeEPBI PEIIPE3CHTATUBHON U
Hepenpe3eHTaTUBHOM BhIOOpKU. U3BJIeKATH
uHdopManuIo U3 TaOJIMIl YACTOT U
OpraHU30BBIBaTH HH(GOPMAIUIO B BUJIE TAOJIHII
4acTOT, CTPOUTHh UHTEPBAJILHBIN PSIJI.
Hcnonb30Bath HArsHOE IPEICTABICHUE
CTAaTUCTUYECKON MH(pOPMAIIIU B BUJIE
CTOJOUYATHIX M KPYTOBBIX AHArpaMm, MOJIUTOHOB,
TUCTOTpaMM

5 IHoBTOpEeHune Kypca ajaredpsi 8

kjaacca (14 4)

Panmonansueie qpodu (24)

KBanparusie kopHu (24)

KBanpatHsle ypaBHeHUs (24)

Hepasenctsa (24)

CreneHs C 1eNbIM NTOKa3aTelieM

(24)

Hmoeoesuviii 3auem(1u)

DNEMEHTHI CTATUCTUKHU (24)

Hmoeosas konmponvuas paboma

(1u).

Paznen «["eomerpusi» 8 kiace

Ne OcHoBHoOe cogepskaHue (10 Buabl yueOHoOI 1eATeIbHOCTH
n/n TeMam) (na ypoBne YY/I)
1 YerobipexyroabHuku (14 1) OO0BACHATH, YTO TAKOE JJIOMaHas,

MHoOroyroiasHuku (24)
[Tapamrenorpamm u Tpamenus (64)
[TpsMoyronbpHUK, pOMO, KBagpaT
(44)

Pemenne 3amau (14)
Koumponvnas paboma Ne 1 (1)

MHOT'OYT'OJIbHUK, €I0 BEPILINHBI, CMEKHbIE
CTOPOHBI, TUaroHaIN, N300paxxath U
Pacno3HaBaThb MHOTOYTOJIbHUKHU Ha YEpTEXkKax;
MOKAa3bIBaTh DJIEMEHTHl MHOTOYTOJIbHUKA, €T0
BHYTPEHHIOIO U BHEIIIHIOIO 00JIaCTH;
(opmysmpoBaTh onpeneneHue BEITYKIOTO
MHOT'OYI'OJIbHUKA; H300PaKaTh 1 paclio3HaBaTh




BBIITYKJIbIE M HEBBITYKJIbIE MHOTOYTOJIbHUKHY;
(opMyIHpOBATH M AOKA3BIBATH YTBEPXKICHHS O
CYMMe€ YIJIOB BBIITYKJIOI'O MHOTOYIOJIbHUKA U
CYMME €ro BHEIIHUX YIJIOB; OOBSICHATH, KAKUE
CTOPOHBI (BEPILNHBI) YETBIPEXYTOJIbHUKA
Ha3bIBAIOTCS IPOTUBOIOIOKHBIMY;
(bopMyIMpOBATH OINIPEICIICHUS
napaiesiorpaMma, Tparennu, paBHOOeIpeHHON
U IIPAMOYTOJIbHOW Tpanenuii, NpsMOyrojbHHUKa,
poMb0a, KBajpaTa; U300paxkaTh M pacro3HaBaTh
9TH YEThIPEXYTOJbHUKHU; (OPMYIUPOBATH U
JIOKa3bIBaTh YTBEPIKJIEHHs 00 NX CBOMCTBAX U
[IPU3HAKAX; pellaTh 33Jjaud Ha BEIYUCIICHHE,
JI0Ka3aTeNIbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C
TUMHU BUAAMU YETHIPEXYTOJIbHUKOB; OOBSICHATD,
KaKHe JBe TOYKU HAa3bIBAIOTCSI CHMMETPUYHBIMH
OTHOCHUTEJIBHO MPSIMOH (TOYKH), B KAKOM ClIydae
¢burypa Ha3bpIBaCTCSI CUMMETPHYHON
OTHOCHUTEJIbHO MPSAMOI (TOUKH) U UTO TaKOE OCh
(1eHTp) cuMMeTpuH (PUTyphl; TPUBOAUTH
npuMepsl puryp, odagaroMx 0CeBOn
(LeHTpaIbHOI) CUMMETpUEH, a TaKXKe IPUMEPbI
OCEBOU U LICHTPAJIBLHON CUMMETPUH B
OKpy’Karoliel Hac 00CTaHOBKE

Iaomans (14 4)

[Tnomanb MHOTOYroJapHUKA (24)
[Tnomaau napannenorpamMmma,
TpeyrojbHUKa U Tpanenuu (64)
Teopema IIudaropa (3u)
Pemenue 3anay (2u)
Konmponvnasa paboma Ne 2 (1u)

OO0BsACHATH, KaK IPOU3BOIUTCS U3MEPEHHE
IUTONIaZIe MHOTOYTOJIbHUKOB, KaKHe
MHOT'OYTOJIbHUKH HA3bIBAIOTCS PABHOBEIUKUMU
1 KaKH€ PaBHOCOCTABIICHHBIMU;
(¢opMyIMpOBaTH OCHOBHBIE CBOMCTBA
IIJIOIIAEH U BBIBOAUTH C UX ITOMOILBIO
(dhopMyIbI IIOMAACH MPSIMOYTOIHHHKA,
rapajuieJorpaMmma, TpeyrojbHUKa, TPANelNH;
(opMyIHMpOBATH U AOKA3BIBATH TEOPEMY 00
OTHOILIEHUH IIJIOMAJIEN TPEYTOJIbHUKOB,
HMMEIOIIUX [0 paBHOMY yTITy; (OPMYIHUPOBATh U
J0Ka3bIBaTh Teopemy Iludaropa u odparHyro ei;
BBIBOAUTH (popmyiy ['epona /i nmiomaau
TPEYTOJbHUKA; peliaTh 331241 Ha BBIYMCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C (OpMyTIaMu
wiomazei u reopemoii Iudaropa

ITonoOHbIe TPeyroapHuku (19 4)
Onpenenenne mogo0HBIX
TPEYroJLHUKOB (24)

[Tpu3Haky 110100US TPEYTOIBHUKOB
(59)

Koumponvnas paboma Ne 3 (1)
[Tpumenenue moxooust K
JI0Ka3aTeNbCTBY TEOPEM U
pemienuto 3aaa4 (74)
CooTHOIIEHHS MEX1y CTOPOHAMU U
yriaamMu MpsSMOYTOJILHOTO
TpeyroyJbHUKa (34)

OO0BSCHATH MOHATHE TPOMOPLIMOHATIEHOCTH
OTPE3KOB; (OPMYJIMPOBATH ONIPEICIICHUS
M0JTIOOHBIX TPEYTOJILHUKOB U KO3 pHIIeHTa
noao0us; GopMyIUpoOBaTh U 10KA3bIBATh
TEOpPEMBI: 00 OTHOILICHUH ILIOMIAACH MOT00HBIX
TPEYTOJIHLHUKOB, O MPH3HAKAX TOI00HS
TPEYroJIbHUKOB, O CPEeHEN JIMHUU
TPEYroJbHUKA, O IEPECEUYCHUN METUaH
TPEYroJbHUKA, O MPOMIOPIIUOHANBHBIX OTPe3Kax
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHSATB,
YTO TaKO€ METOJ] MMOA00HS B 3a7a4ax Ha
MOCTPOCHKE, M MPUBOIUTH NMPUMeEPHI




Koumponvnas paboma Ne 4(1u) MIPUMEHEHHUSI 3TOTO METO/1a; OOBSICHATD, KaK
MO>KHO UCTIOJIb30BaTh CBOMCTBA MOTOOHBIX
TPEYTrOJIbHUKOB B U3MEPUTEIbHBIX paboTax Ha
MECTHOCTHU;00bACHATDH, KaK BBECTH MTOHATHE
oA00us JIJ1s1 IPOU3BOJIBHBIX (DUTYD;
(bopMyIHpOBATH OIIPEEICHUE U
WLTIOCTPUPOBATH NOHATHS CHHYCA, KOCUHYCA
Y TaHT'€HCA OCTPOTO yIia MPSIMOYTOJIBHOTO
TPEYTroJbHUKA; BHIBOAUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKISCTBO U 3HAUCHUS
CHHYCa, KOCUHYyCa U TaHreHca Jiy1st yriioB 30°,
45°, 60°; pemiaTh 3a7a4u, CBSI3aHHbBIE C
o100MeM TPEeYroJIbHUKOB, JIJISl BEIYUCIICHUS
3HaYCHUH TPUTOHOMETPHUUECKUX (DYHKIIHIA
HCIOJIb30BaTh KOMIBIOTEPHBIE MPOTPAMMBL.

Oxpy:xkHoctb (17 u) HccaenoBarhb B3aMMHOE PACIIOJIOKEHHUE TIPIMOM
KacarenbHast k okpyxHOCTH (34) U OKPYXXHOCTH; (pOPMYJIMPOBATH ONpeieieHne
[{eHTpanpHbIC U BOIUCAHHBIC YTIBI | KacaTeIbHOU K OKPYXHOCTH; (hOPMYIUPOBATH U
(4q) J0KA3bIBATh TCOPEMBI: O CBOHCTBE

YeTpipe 3aMedaTesbHbIE TOUKU KacaTeJIbHOM, O MpU3HaKe KacaTeJlIbHOU, 00
TpeyronbHuka (34) OTpe3Kax KacaTeJbHBIX, TPOBEAEHHBIX U3 OJHOM
Brmcannas u onrcanHas TOYKH, POPMYITHPOBATH MOHSATHUS IICHTPATHHOTO
OKpYXHOCTH (44) yIJIa ¥ TPayCHOM MEPBI IyT'H OKPYKHOCTH;
Pemienue 3amau (24) (GhopMyIHpOBATH M TOKA3bIBATh TEOPEMBI: O
Koumponvnas paboma Ne 5 (1u) BIHCAHHOM YTJI€, O IPOU3BEACHUHN OTPE3KOB

nepeceKaromuxcs Xop; GopMyInpoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3aMeyaTesIbHbIMU TOYKaMH TPEYrOJbHUKA: O
OucceKTpuce yria U, Kak CleACTBUE, O
nepeceyeHn OUCCeKTPUC TPEYTOJIbHUKA; O
CEpEIMHHOM NEPIIEHIUKYIIAPE K OTPE3KY U, KaK
CIIEJICTBHUE, O IEPECEUCHUN CEPETUHHBIX
NEPIEHIUKYIIAPOB K CTOPOHAM TPEYTOJIBHHUKA; O
MepeceyeHNH BbICOT TPEYTOJIbHUKA;
(hopMyIMpOBATH OIIPENIEIEHUS] OKPYXKHOCTEH,
BIIMCAHHOM B MHOTOYT'OJIbHUK U OMMCAHHON
OKOJIO MHOTOYTOJIbHUKA; (POPMYIHpPOBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTrOJIbHUK; 00 OKPYKHOCTH,
OINMCAaHHOM OKOJIO TPEYroJIbHUKA; O CBOWCTBE
CTOPOH OMHMCAHHOT'O YETHIPEXYTOJIbHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOTO
YeThIPEXYToJIbHUKA; pelaTh 33a4u Ha
BBIYHCIIEHHE, JOKA3aTEIbCTBO U IIOCTPOEHUE,
CBSI3aHHBIE C OKPYXHOCTBIO, BIUCAaHHBIMU U
ONMCAaHHBIMH TPEYTOJIbHUKAMU U
YeThIPEXYTrOJIbHUKAMU; MCCJIeI0BaTh CBOWCTBA
KOH(UTypaIuii, CBI3aHHBIX C OKPY>KHOCTBIO, C
ITOMOIIBI0 KOMIIBIOTEPHBIX IPOTPAMM




IHoBTOpenue. Pemenne 3axaq
(44)

YetpipexyroabHUKH (1)
[Tmomans (14)

[TonoGHbIe TpeyroabHuKH (14)
OxpyxHocTb (14)

Pa3nen «Aaredopa» 9 kaace

ABYMS MepeMeHHbIMH (24 1)
YpaBHEHUS ¢ IBYMsI IEpEMEHHBIMU
U ux cuctemsl (164)

HepasenctBa ¢ 1ymst
MICPEMCHHBIMH U X CHCTEMBI (74)
Koumponvnas paboma Ne 4 (1u)

Ne OcHoBHOe conep:kanue (1o Buabl yueOHo# 1esITeJIbHOCTH

n/n TeMaMm) (na ypoBne YY/I)

1 KBaaparuunas ¢pynkuus (29 4) BoruncasTs 3HaueHus: QYHKINH, 3a1aHHOM
OYHKIMH U UX CBOMCTBA (74) (dbopmyIo, a Takke ABYMS U TpeMst (hOpMYIIaMHu.
KBanpartnbiit Tpéxusex (54) OnuckiBaTh cBOICTBA (PYHKIINI HA OCHOBE HX
Koumponvnas paboma Ne (1 u) rpagu4YecKOro MpeICTaBICHHUS.

KBanparnunas pyHKIms u eé HNuTepnperupoBath rpaguku peagbHbIX

rpadux (119) 3aBucuMocTell. Iloka3bIBaTh cXeMaTHYECKH

Crenennas ¢pynkius. Kopens n-if | monoxxeHue Ha KOOPAMHAT HOU MIIOCKOCTH

cTernenu (4u4) rpadukoB QpyHkuuity = ax?,y = ax? +n,y =

Konumponvnas paboma Ne 2 (1u) a(x — m)?2. Crpouts rpaduk GyHKIUMY =
ax?® + bx + c, YMeThb yKa3bIBaTh KOOPJAWHATHI
BEPLIMHBI TapaloJibl, €€ OCb CHMMETPHH,
HarpaBJieHue BeTBel mapaboibl. U300pakath
cXeMaTu4uecku rpapuk GpyHkuuu y = x"c
YETHBIM U HEUYETHBIM N. [IoHUMATH CMBICI
samuceit Buna Va, Yaur. 1., e a —
HekoTopoe unciio. UMeTh mpeacTaBiaeHHe O
HAax0KJICHUH KOPHEN N-1 CTENEHU C IIOMOIIbIO
KaJIbKYJISITOpa

2 YpaBHeHUsS M HEPABEHCTBA ¢ Pematep ypaBHEHUs TpEThEH U YETBEPTOU
01HOii nepemenHoi (20 4) CTEIEHU C TOMOIIBIO PA3JIOKEHUS Ha
VYpaBHEHMS C OAHOM IEPEMEHHON MHO>KUTEJIH U BBEJICHUS BCIIOMOTaTEIbHBIX
(124) IIEPEMEHHBIX, B YACTHOCTH PEIaTh
HepasenctBa ¢ o/1HOI nepeMeHHON | OMKBaJpaTHbIE ypaBHEeHHUs. Pemars 1poOHbIe
(749) paloHaIbHbIE YPAaBHEHUS, CBOJIS UX K LIETIBIM
Koumponvnas paboma Ne 3 (1u) YpaBHEHUSM C TOCIEAYIOMIEH MPOBEPKOI

KOpHeH. PemaTe HEpaBeHCTBA BTOPOU CTEIEHH,
UCIOJIB3YS TpaduyecKue NpecTaBIeHuUs.
Hcnonb3oBaTh METOA MHTEPBAJIOB AJIS
pELIeHNS HECIOKHBIX PAllUOHATIBHBIX
HEPABEHCTB

3 YpaBHeHHUsI 1 HEPaBEHCTBA C Crponth rpagK ypaBHEHH C IBYMS

MEPEMEHHBIMH B MTPOCTEHUIIHX CITydasiX, KOT/1a
rpaduKoM sIBIsieTCs IpsAMasi, mapadoda,
rurnepOoa, OKpy>KHOCTh. Menoib30BaTh X
U1 TpaUECKOro PelIeHns CUCTEM ypaBHEHUH
c IByMS nepeMeHHbIMU. PemaTh criocobom
MOJICTAHOBKU CHCTEMBI JIBYX YPaBHEHUH C IBYyMs




MIEPEMEHHBIMH, B KOTOPHIX OJHO YpaBHEHHE
MEepPBOM CTENEHH, a IPYroe — BTOPOM CTEIEHHU.
Pemath TekcTOBBIE 3a/1a4H, UCIIONB3YS B
KauecTBe ajire0pandyeckoil MOJIEIH CUCTEMY
ypaBHEHUIN BTOPOH CTENEHU C ABYMS
MePEMEHHBIMU; PEIIaTh COCTABICHHYIO CUCTEMY,
HHTEPNPeTHPOBATH Pe3yJIbTaT

Apudmernyeckas u
reomMerpuyeckasi nporpeccuu (17
1)

Apudmerndeckas mporpeccus (89)
Koumponvnas paboma Ne 5 (1u)
I'eomerpuueckas nporpeccus (74)
Koumponvnas paboma Ne 6 (1u)

IIpuMeHATH UHACKCHBIE 0003HAYCHUS JUIS
YIEHOB nocieaosarenpHoctell. IlpuBoguTh
NpUMepbI 3aJ1aHUs 1I0CIIE10BATEIbHOCTEN
(dhopmysoit N-ro WieHa U peKypPEHTHOU
¢dopmynoii. BeiBoauTh opMyJIbIN-TO WieHa
apudmeTnyecKoil mporpeccuu u
reOMETPUUYECKOI MPOrpeccuu, CyMMbI IIEPBBIX N
YJICHOB apu(PMETUYECKON U TEOMETPUUECKOI
MIPOTPECCUH, PEIIaTh 3a/1a4 C UCIOJIB30BAHUEM
3TuX hopmyi. Jloka3piBaTh
XapaKTEPUCTUYECKOE CBOMCTBO
apuMeTUUeCcKoil 1 reOMeTPHUECKON
IIPOTPECCUI.

JJ1eMeHThl KOMOUHATOPHKH,
CTATHCTUKHU U TEOPUH
BeposiTHOcTel (17 u)

DOnemenTsl kKomOuHaTopukw (114)
HauanbHble cBeieHUs U3 TEOPUU
BeposATHOCTEN (54)
Konmponvnasa paboma Ne 7 (1u)

BoinoHuTH nepedop Bcex BO3MOKHBIX
BAapUaHTOB I IlepecyéTa 00bEKTOB U
koMmOuHanmi. [IpuMeHsITh IPaBUIIO
KOMOMHATOpHOIro yMHOXeHUsl. PacniosnaBath
3a/1a4v Ha BBIYMCIIEHHE YUCIIa EPECTAaHOBOK,
pa3MeIlIeHN, COYeTaHUN U IPUMEHSATh
COOTBETCTBYIOIIKE (OPMYIbl. BHIUNCAATH
4acTOTY CIIy4ailHOTO cOObITHSI. OLeHUBATH
BEPOSATHOCTh CIYYalHOT0 COOBITHS C TIOMOIBIO
YaCTOTHI, YCTAHOBIICHHOM OIBITHBIM ITyTEM.
HaxoauTh BEpOSTHOCTD CITYYaifHOTO COOBITHS
Ha OCHOBE KJIAaCCUYECKOTO ONPEIEICHUS
BeposiTHOCTH. [IpuBoAUTH NpUMepbI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUIH

IToBTOpenue (29 4)
KBanparuunas ¢pyaxmus (34)
YpaBHEHUs C OJHOU IIEPEMEHHON
(41)

HepasencrBa ¢ 01HOI IEpEMEHHON
(41)

YpaBHEHUS ¢ IBYMsI IEPEMEHHBIMU
U X CUCTeMBbI(44)

HepasenctBa ¢ nByms
MEPEMEHHBIMH U UX CUCTEMBI (44)
Apudmerndeckas nporpeccus (34)
['eomeTpuueckas mporpeccus (34)
HavanbHble cBeieHUs U3 TEOPUU
BEPOSTHOCTEH (249)

HToroBast KOHTpOJIbHAs paboTa

(29)

Pa3nen «I'eomerpusn» 9 kiace




kpyra (12 v)

[TpaBuiIbHBIE MHOTOYTOJIBHUKH (44)
JlinHa OKpY>KHOCTH U IIJIOMIA b
kpyra (44)

Pemenue 3amay (3u)

Konmponvnas paboma Ne 3 (1)

Ne OcHoBHOe coaep:xaHue (10 Buabl yueOHoii 1eATEIbHOCTH
n/n TeMaMm) (na ypoBne YY/I)
1 BekTopsi (8 1) @opMynHpOBATH ONPEACIICHUS U
[TonsiTue BekTOpa (24) WJUTFOCTPUPOBATH ITOHATUS BEKTOPA, €r0 JUIMHBI,
CroxeHue ¥ BBIYUTAHUE BEKTOPOB | KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB;
(3u) MOTHBHUPOBATH BBEJICHUE NIOHATUN U ICVCTBUI,
YMHOKeHUE BEKTOpa Ha YUCIIO. CBSI3aHHBIX C BEKTOPAMM, COOTBETCTBYIOIIUMU
[IpruMeHeHne BEKTOPOB K PEHICHUIO | TPUMEPAMH, OTHOCSIIUMUCS K (PH3HUECKUM
3anay (3u1) BEKTOPHBIM BEJIMYMHAM; IPUMEHATH BEKTOPHI U
JEICTBUS HAJl HUMU IIPU PELICHUU
reOMETPUUYECKUX 3a7au
2 Meton xoopaunar (104) OO0BSACHATH U MILJIIOCTPUPOBATH [TOHITHS
Koopaunats! BexTopa (24) IPSIMOYTOJIBHOM CUCTEMBI KOOPJIMHAT,
IIpocreiimue 3anauu B KOOpJAMHAT TOYKHU U KOOPAUHAT BEKTOPA;
KOoOpnHaTax (24) BBIBOJAUTH M MCIIOJIb30BaTh IIPU PELICHUU
YpaBHEHUS OKPYKHOCTH U IPSAIMON | 3a11a4 (hOpMYJIIbl KOOPIMHAT CEPEIMHBI OTPEe3Ka,
(3u) JUIMHBI BEKTOPA, PACCTOSHUSA MEXY IBYMS
Pewmenue 3anau (2u) TOYKaMU, YPABHEHUS OKPYKHOCTHU U IPSIMOU
Konmponvnas paboma Ne 1 (1u)
3 CooTHomeHus: Me:xk1y cTopoHamMu | @opMyJIMpPoOBaTh U HJIIOCTPHPOBATH
H YIJIAMH TPEYTroJbHHUKA. OIIpeZIeNICHUs] CUHYCa, KOCUHYCA, TAHT'€HCA U
CkaJjsipHoe npou3BeieHUe kotanreHca yrioB ot 0 1o 180°; BHIBOAUTH
BeKTOpOB (11 4) OCHOBHO€ TPUTOHOMETPUYECKOE TOKAECCTBO U
CuHyc, KOCUHYC, TaHT€HC, (hopMyIibl IpUBEACHMS; POPMYITUPOBATH U
KOTaHreHc yria (34) AOKAa3bIBAaTh TEOPEMbI CHHYCOB U KOCHHYCOB,
CooTHOIIEHNS MEX/1Yy CTOPOHAMU U | PUMEHSITh UX IPU PELICHUH TPEYrOJIbHUKOB;
yIJIaMu TpeyrojibHUKa (44) O00BSICHATD, KaK UCIIOJIb3YIOTCS
CkanspHoe Mpou3BeIeHNE TpUTrOHOMETpHUUecKre (OPMYJIbI B
BEKTOPOB (24) U3MEPUTENBbHBIX paboTax Ha MECTHOCTH;
Pemenue 3amay (19) (hopMyJIMpOBaTh ONPEEIICHUS yIiia MEXKAY
Konmponvnasa paboma Ne 2 (1u) BEKTOPAMHM U CKAJSIPHOIO IPOU3BEICHUS
BEKTOPOB; BHIBOJAUTH (DOPMYITY CKAISIPHOTO
IIPOU3BEACHNUS YePE3 KOOPINHATHI BEKTOPOB;
dhopmynupoBaTh 1 000CHOBBIBATH
YTBEPXKACHHUE O CBOMCTBAX CKAJIIPHOTO
MIPOU3BEICHNUS; MCMOJIb30BATh CKAJIIPHOE MPO-
U3BE/ICHNE BEKTOPOB IIPH PEIIEHUN 33]a4
4 JJInHA OKPY/KHOCTH M IUI0IIAAb DopMyJIMPOBATH ONPEICIICHUE TPABUIIBHOTO

MHOTOYTOJIbHUKA; (OPMYIUPOBATH U
AOKAa3bIBaTh TEOPEMBI 00 OKPY>KHOCTSIX,
OIMCAaHHOM OKOJIO IPaBUJILHOTO
MHOT'OYT'OJIbHUKA U BIIMCAHHOH B HETO;
BBIBOJUTH M MCNOJIB30BaTh (DOPMYJIBI IS
BBIUMCJICHUS MJIOLIA/IU PaBUIIBHOTO
MHOT'OYTI'OJIbHUKA, ET0 CTOPOHBI U pasnyca
BIIMCAaHHOH OKPY>KHOCTH; pelaTh 3a/1a4M Ha
IIOCTPOEHHE PABWIIBHBIX MHOTOYT OJIbHUKOB;




O00BSICHATH MOHATHS TMHBI OKPY>KHOCTH U
TUTOIIAN KPYyTa; BHIBOAUTH (HYOPMYJIBI IS
BBIYHCIICHUS IJIMHBI OKPY>KHOCTH U JTUHBI TYTH,
IUIOLIA/IA KpyTa U IJIOLAAN KPYTOBOI'O CEK-
TOpa; MPUMEHSATH 3TH (POPMYIIbI IPU PELICHUU
3a/1a4

JIBuxenus (8 u)

[Tonstue nBuxenus (34)
[TapanienbHbIN IEPEHOC U TOBOPOT
(34)

Pemenue 3amay (1)

Koumponvnas paboma Ne 4 (1y)

OO0BSICHATH, YTO TaKOE OTOOpAKEHUE
IIJIOCKOCTH Ha ce0s1 U B KAKOM CJIy4ae OHO
Ha3bIBAETCS JIBUYKEHUEM TUIOCKOCTH; OOBACHATD,
YTO TaKO€ OCEBas CHMMETPHSI, LICHTpaIbHas
CUMMETpHUS, apaieIbHbIA IEPEHOC U TOBOPOT;
000CHOBBIBATH, YTO 3TH OTOOPAKCHUS
IJIOCKOCTH Ha ce0sl SIBISIFOTCS IBXKEHUSIMU;
OOBSACHSITH, KAKOBA CBSI3b MEXK/Y IBIXKCHUSIMU U
HAJIOXEHHUSIMH; WLIIOCTPHPOBATH OCHOBHbBIC
BH/JIbI IBUKEHUHM, B TOM YHCJIE C TTOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM

HavyanbHble cBeeHus U3
crepeomerpuu (8 4)
MHororpanHuku (44)

Tena ¥ NOBEPXHOCTHU BpaIlEHUS
(49)

OO0BACHATH, YTO TAKOE MHOTOTPaHHUK, €TO
rpaHu, péopa, BepIIUHbI, AMArOHAIN, KAKOH
MHOT'OT'PaHHUK Ha3bIBAETCSI BBHITYKJIBIM, UTO
Takoe N-yrojbHas pu3Ma, €€ OCHOBaHMUS,
OOKOBBIE TpaHU U OOKOBBIE PEOpPa, Kakas mpu3Ma
Ha3bIBA€TCs MPSAMON U KaKasi HAKJIIOHHOM, 4TO
TaKO€ BBICOTA IIPU3MBbI, KaKas Ipusma
Ha3bIBAETCS MAPAJUIENICIIUIIEIOM U KaKOn
napajuiesienune/] Ha3bIBaeTCs MPSIMOYTOJIbHBIM;
(¢opmysmpoBaTh 1 000CHOBBIBATH
YTBEPKJICHUS O CBOMCTBE UaroHAJIECH
napajuleJIenuIeaa U 0 KBapaTe JUaroHaIu
MPSIMOYTOJIBHOTO MapajuieNenune1a; 00bsICHATD,
YTO TaKoe 00bEM MHOTOTPAHHUKA; BBIBOAUTH (C
nomouisio npunuuna Kasansepu) popmyny
00bEMa IPSMOYTOJILHOTO Mapajuieenunena;
OOBSACHATH, KAKOI MHOTOI'PaHHUK Ha3bIBAETCS
MIIPaMHI0H, YTO TAKOE OCHOBAHME, BEPILNHA,
O0KOBbIE IpaHH, OOKOBBIE pEOpa U BBICOTA
MUpaMH/Ibl, Kakas IMpaMuja Ha3bIBaeTCs
MPaBUIILHOM, UTO Takoe anodema mpaBHIIbHON
UPaMU/Ibl, IPUBOAUTH (popMyay 00BEMA
MUpaMH/JIbl; OOBSICHSTH, KaKOE TEJIO Ha3bIBAETCS
LUIMHIPOM, YTO TAKOE €ro 0Ch, BBICOTA,
OCHOBaHUS, pagnyc, 00KOBasi HOBEPXHOCTH,
oOpazyroniue, pa3BépTka OOKOBOI MOBEPXHOCTH,
KakuMU (popMyaMH BBIPAXaIOTCs 00bEM U
IUI0IIa1b OOKOBOI MOBEPXHOCTH LIMIIMH/IPA;
OOBSACHSATH, KAKOE TEJI0 HAa3bIBAETCSI KOHYCOM,
YTO TaKO€ €ro 0Ch, BBICOTA, OCHOBaHUE, OOKOBast
MMOBEPXHOCTh, 00pa3ymoIue, pa3BEpTka OOKOBOM
MOBEPXHOCTHU, KAaKUMH (POpMyTIaMH BBIPAXKAIOTCS
00BEM KOHYCa U TUIOMIAAh OOKOBOM
MIOBEPXHOCTHU; OOBSICHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs cpepoil M KaKoe TeJI0 Ha3bIBAETCS




1apoM, YTO TaKOe paguyc U AUaMeTp chepsl
(mapa), kKakuMu (GopMyJIaMU BBIPAKAIOTCS
00BEM 1mIapa u 1mIomaab cepsl; H300pakaTh U
pacno3HaBaTh HA PUCYHKAX MTPU3MY,
napajuiesienunea, MupamMuay, HUIHHIP, KOHYC,
map

00 akcuomax miIaHuMeTpuu (2 4)

IHoBTOpenue (9 4)




3. Onucanune y4e0HO-MeTOIMYECKOI0 U MAaTePHAIbHO-TEXHHYECKOT0 odecredeHust
o0pa3oBaTeIbHOIO Mpouecca.

1.HopmartuBHBIE HOKYMEHTHI: [IpuMepHasi mporpaMma OCHOBHOT'O OOIIEro 0O0pa3oBaHUS
10 MaTEMaTUKE

2.Yuebuuku: no anredpe s 7-9 Ki1accoB, 0 reOMETPHH I 7—9 KI1accoB.

— YMK MakapsiueB Anredpa 7-9

— YMK JI.C.Artanacsin «I'eomerpust 7-9»

3.Hayunas1, Hay4yHO-TIOMYJIsipHAsi, ICTOPUYECKAs JINTEpaTypa.

4.CrpaBo4Hble TOCOOUS (FHIMKIONEANH, CII0BApH, CIIPAaBOYHUKH TOMATEMATUKE U T.I1.).

5.IleuatHbie mocoOusl.

6.Mudopmanronnsie cpencTra

— .MynsTuMenitHbIe 00yJaronIue MpoTrpaMMbl U JICKTPOHHBIC y4eOHBIC W3AHUS TI0
OCHOBHBIM pa3jieJiaM Kypca MaTeMaTHKH.

— .OnektpoHHas 0a3a JaHHBIX JUIS CO3J@HUS TEMATHYECKUX M  HUTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX U MTPOBEPOUHBIX MAaTEPUAJIOB JJIsl OpraHu3aIiy PpOHTAIBHOM
Y MHIUBUIYalbHOU pabOTHI.

7. TexHuueckue cpeacTBa 00yUeHHs

— MynpTUMEIUNHBIA KOMIIBIOTED.

— MynbTUMEIUMHBIA TPOEKTOP.

— DkpaH (Ha IITaTUBE WX HABECHOM).

WNHTepakTHBHAs AOCKA.

o0

. YuebHo-TIpakTHUeCcKoe U yueOHO-1abopaTopHOE 000pyJ0BaHNE

— Jlocka MarHuTHas ¢ KOOPAMHATHOU CETKOM.

KoMmiekT uepTeXHBIX HMHCTPYMEHTOB (KJIACCHBIX U pa3/laTOYHBIX): JIMHEHKa,
Tpa"cnoptup, yroiabHuk (30°, 60°, 90°), yronsauk (45°, 90°), HUPKYIb.

— KoMmnekTsl miaHUMETpUYeCKUX U CTEPEOMETPUUYECKUX Tell (JIeMOHCTPAllMOHHBIX U
pa31aTOYHbIX).

— Kommnekr mist MmonenupoBanus (IBETHast Oymara, KapTOH, KaibKa, KIed, HOKHUIIBL,

TUTACTUIIUH).



4. OueHKa MIAHUPYEMBIX Pe3yJabTATOB

Cucrema OLIEHKM JOCTMXKEHMSI IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS OCHOBHOM
00pa30BaTeIbHON MPOrPaMMBIOCHOBHOTO OOIIEro OOpa30BaHHS IPEIIONAracT KOMHAEKCHbLI
n00X00 K OUEHKe pe3yibmamoo0Pa3OBaHUs, TMO3BOJSIONIMNA BECTH OLEHKY JOCTHIKCHUS
oOydJaromuMucss  BceX  TPEX  Tpynn  pe3yyibTaroB  OOpa3oBaHUS:  JIUUHOCHIHBIX,
MemanpeomMemHbIXu HPEeOMEnHbBIX.

CucreMa OIIGHKH TIPEIYyCMaTPHBACT JPOBHEBbLH HNOOXOOK COJCPKAHUIO OICHKA U
WHCTPYMECHTAPHIO JIUISl OLICHKH JOCTH)KCHUS IJIAHUPYEMBIX Pe3y/IbTaToOB, a TAK)KE K MPECTaBIIC-
HUIO ¥ MHTEPIIPETALUU PE3YJIbTATOB U3MEPEHUM.

OI[HI/IM nu3 HpOSIBJICHI/Iﬁ ypOBHeBOFO moaxoaa sBJISICTCA OIICHKa I/IHI[I/IBI/IZ[yaJIBHI)IX
00pa30BaTeNbHBIX JIOCTUKCHUH Ha OCHOBE«METOJA CJIOXKCHHUS», NPU KOTOPOM (HUKCHPYETCS
JOCTHDKEHUE YPOBHS, HEOOXOIMMOTO JUIsl YCIEUTHOTO MPOJOJDKCHUsT 00pa30BaHUS M peallbHO
OOCTUTaeMOro 6OJH)IHI/IHCTBOM yT-IaHII/IXCﬂ, n €ro HpeBbIIHeHI/Ie, YTO IIO3BOJILACT BI)ICTpaI/IBaTI)
WH/IMBUyaJIbHBIE TPACKTOPUH ABIKEHHSI C YIETOM 30HBI OJIMKAMINETO pa3BUTHS, (OPMHUPOBATH
MOJIOKHUTEIBHYIO YICOHYIO U COITUATbHYIO MOTHBAIIHIO.

Cucrema OIICHKM JOCTHXKEHHS TUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS OCHOBHOMU
00pa30BaTeIbHON MPOTrPAMMBIOCHOBHOTO OOIIEro OO0pa3oBaHHS TPEIIONIAraeT KOMHIAEKCHbLI
n00X00 K oOueHKe pe3yibmamogoOpa3oBaHUs, TO3BOJSIONUNA BECTH OILEHKY JIOCTHIKEHUS
oOydJaromuMucss  BceX  TpEX  TPyOn  pe3ylbTaToB  OOpa3OBaHUS:  JUYHOCHIHBIX,
MemanpeoMemHbIXV NPEeOMEmHbIX .

CucreMa OIIGHKH TIPEIYyCMAaTPHBACT YPOBHEBbLH HNOOXOOK COJICPKAHUIO OIECHKA U
I/IHCTPYMGHTapI/II-O JJ1s1 OHEHKU JOCTUXKCHUSA HHaHI/IpyeMBIX pe?,y.]'H)TaTOB, a TaKXKeE K HpeI[CTaBJ'Ie'
HUIO U MHTEPIPETALUU PE3yIbTaTOB U3MEPECHHIA.

OpHrM #3 TPOSBICHUN YpPOBHEBOTO TMOJXOAA SBISETCA OICHKA HWHIWBHIYaTbHBIX
00pa30BaTEeNbHBIX JOCTHKCHHH HAa OCHOBE«METOJAa CIIOKCHHS», TPU KOTOPOM (PHUKCHPYETCS
JIOCTHIKEHUE YPOBHS, HEOOXOJUMOTO IS YCIICITHOTO TPOJIODKEHUS 00pa3oBaHUS U PeabHO
JIOCTUTAEMOT0 OOJBIIMHCTBOM YYalIUXCS, M €ro MPEBBIINICHHEe, YTO MO3BOJISIET BHICTPAaWBATh
WHAWBUAyalIbHbIE TPAEKTOPUH JIBHKEHUS C YUETOM 30HBI OyrKaiiiero pa3Butus, GopMupoBaTh
MOJIOKUTENHHYIO YU4EOHYIO ¥ COIIMAIBHYIO MOTHBAIIHIO.

Oco0eHHOCTH OLIeHKH NpeIMeTHBIX Pe3yJibTATOB

OrneHka MpeAMETHBIX Pe3yNbTaTOBIPEICTABISET COOOW OIEHKY JOCTHKEHHS 00ydaro-
01050 (91 HHaHI/IpyeMBIX pe?)YHI:TaTOB I10 OTACJIBbHBIM HpeI[MeTaM‘

dopMHUpOBaHUE 3THUX PE3YJIBTATOB OOCCIICUMBACTCSA 3a CUYET OCHOBHBIX KOMIIOHCHTOB

00pa3zoBaTeNbHOTO MpoIecca — y4eOHBIX MPEIMETOB.



OCHOBHBIM 00BEKTOM OLEHKM MPEIMETHBIX pe3yJIbTaTOB B COOTBETCTBUH C
TpeboBanusiMu CTaHJgapTa SIBISETCS CIIOCOOHOCTh K PEIICHHIO Y4eOHO-TIO3HABATEIBHBIX H
y4eOHO-TIDAaKTHUECKUX  3a/1a4, OCHOBAaHHBIX Ha H3y4aeMoM Yy4eOHOM Marepuane, ¢
HCIIOJIb30BaHUEM CIOCOOOB JCUCTBHI, PeIEBAHTHBIX COJEPKAHUIO YUEOHBIX MPEAMETOB, B TOM
YHClie METaNpPeAMETHBIX (T03HABATENIbHBIX, PETYISATUBHBIX, KOMMYHUKATUBHBIX ) JC€HCTBHIA.

Cucrema OLIEHKH NPEAMETHBIX PE3YJIbTATOB OCBOEHHUS YYEOHBIX MPOrpaMM C Y4ETOM
YPOBHEBOTO 1OJX0Ja, npuHsAToro B CraHiapre, mpearnosaracT BblaeleHHe0a30BOro ypoBHS
AOCTHKEHMH KAaK TOYKH OTCYETAa NpU NOCTPOCHUM BCEH CHUCTEMbl OLEHKHM U OpraHU3alHNU
MHAUBUAYAIbHON paboThl ¢ 00y4arOIIUMUCS.

PeanbHble gocTHkKEeHMSI 00y4aroIIMXCs MOTYT COOTBETCTBOBaTh 0a30BOMY YPOBHIO, a
MOTYT OTJINYAThCS OT HETO KaK B CTOPOHY IIPEBBILICHUS, TaK U B CTOPOHY HEAOCTUKEHHUS.

[IpakTuka mokas3bpIBaeT, YTO JUISl ONMUCAHUS JOCTHKEHHUI 0oOydaroumxcs 1enecooopasHo
YCTaHOBUTB CJIEAYIOLIUE MATh YPOBHEM.

ba3oBblii ypoBeHb 10CTHKEHMd — YPOBEHb, KOTOPBIM I€MOHCTPUPYET OCBOCHUE yueO-
HBIX JIEUCTBUM C OMOPHOM CHCTEMOM 3HAHWUW B pamMKax Juaria3oHa (Kpyra) BBIICIICHHBIX 3ajad.
OBnanenre 6a30BbIM YPOBHEM SIBIISIETCS JOCTATOYHBIM ISl IPOJIOJDKEHUSI 00yUeHUS Ha CIeyI0-
mel cTyneHu oOpa3oBaHHs, HO HE MO MpOoQMIBHOMY HarpaBlieHHIo. JlocTmxeHuto 6a3oBoro
YPOBHS COOTBETCTBYET OTMETKA «yJOBJIETBOPUTEIBHO) (UM OTMETKA «3», OTMETKA «3aUTEHO»).

[IpeBbiieHre 6a30BOr0 YpPOBHSI CBUIETEIBCTBYET OO0 YCBOCHHMH OIOPHOM CHUCTEMBI
3HaHUI Ha YPOBHE OCO3HAHHOI'O MPOU3BOJILHOTO OBJA/IeHHs y4eOHBIMU NEHCTBUSAMH, a TAKXKe O
KpYyrosope, MUpoTe (UK U30uparenbHOCTH) HHTEpecoB. LlenecooOpa3Ho BRIIETUTH CIEAYIOINE
JIBa YPOBHSI, IpeBbILIa0IMe 0a30BbIM:

* NOBBILICHHBbIHYPOBEHb JOCTHKEHUS IJIAHUPYEMBIX PE3yJbTaTOB, OLICHKA «XOPOIIO)»
(oT™meTKa «4»);

* BBICOKHIl YPOBeHb TOCTWKEHHS TUIAHUPYEMBIX PE3yIbTaTOB, OIEHKA «OTIMYHOY» (OT-
MeTKa «5»).

[ToBBIIIEHHBIT W BBICOKMI YPOBHU AOCTHXKEHUSA OTIMYAIOTCS IO TOJHOTE OCBOEHHUS
TUTAHUPYEMBIX Pe3yNbTaTOB, YPOBHIO OBJIAJICHUS Y4€OHBIMU NEHCTBUSMU U C(HOpPMHpPOBAHHO-
CTbIO MHTEPECOB K JJAHHOM MpeIMETHOI 00acTH.

NuauBuayanbHble TpaeKTOPUH 00yUYeHHs 00y4YaroUXcs, JEMOHCTPUPYIOIIHUX MOBBIIIEH-
HBIM ¥ BBICOKHI YPOBHH JOCTHKEHUH, 11e1eco00pa3Ho GOpMUPOBATH C YYETOM MHTEPECOB ITHX
o0yyaromuxcst ¥ UX IUIaHOB Ha Oyayiuee. [Ipu Hanu4uuM ycTOHYMBBIX MHTEPECOB K y4yeOHOMY
IpeIMETy U OCHOBATEIIbHOW MOATOTOBKH 110 HEMY Takhe 00YyJaroliecs MOTYT ObITh BOBJICUCHBI
B MPOEKTHYIO AESATENbHOCTh MO0 IPEeAMETYy M COPUEHTHUPOBAHBI Ha MPOJOJDKEHHE OOYy4YeHHS B

CTapUIMX KJIaccax Mo JaHHOMY MPOQUITIO.



JInst onmucaHus MOATOTOBKM YYalIUXCsl, YDOBEHb JOCTHUKEHHI KOTOPHIX HUKe 0a30BOIO,
1[EJIECO00PA3HO BBIICTUTH TAKXKE J1BA YPOBHS:

* IOHUKEHHBbII YPOBEHb JIOCTIDKEHUH, OIEHKAa «HEYIOBIECTBOPUTEIBHO» (OTMETKA
«2»);

* HU3KHUI1 YPOBeHb JOCTHKECHHI, OLICHKA «TUI0X0» (0TMETKa «1»).

Henoctmxenne 06a30Boro ypoBHs (TIOHMKEHHBIH W HU3KUH YpPOBHH JOCTHIKCHHIA)
duKcHpyeTcss B 3aBUCHMOCTH OT 00bEMa M YPOBHSI OCBOCHHOTO W HEOCBOCHHOTO COICPKAHFS
npeaMera.

Kak mpaBuiio, noHM:KeHHBIH YpPOBeHb TOCTHKEHHUI CBUAECTEIHCTBYET 00 OTCYTCTBHU
CHUCTEMAaTU4YeCKOM 0a30BOW MOJATOTOBKH, O TOM, YTO OOYYAIOIIMMCS HE OCBOCHO JaXkKe U MOJIO-
BUHBI IUITAHUPYEMBIX PE3yJIbTaTOB, KOTOPBIC OCBAMBACT OOJILITUHCTBO OOYYAOIINUXCS, O TOM, YTO
MMEIOTCSl 3HAYUTENbHBIE MPOOENbl B 3HAHUSX, JNalbHeiiee o0ydeHue 3arpyaHeHo. [lpu stom
00y4aromuiicss MOKET BBIMOJIHATH OTACNbHbIC 33/I1aHUs MOBBIIEHHOTO YpoBHA. JlaHHas rpymnmna
oOydaromuxcs (B CpeHEM B X0J1e 00YUICHHS COCTaBIIsIIONIast 0koio 10%) TpedyeT crenuaibHON
JTUATHOCTHKU 3aTPyJHCHUH B OOy4YeHHH, MPOOECIOB B CHUCTEME 3HAaHUH W OKa3aHWUU
I[eJICHAIIPaBJICHHOMN MTOMOIIM B JOCTHKEHUU 0a30BOTO YPOBHSI.

Hu3skuii ypoBeHb OCBOCHHUS IJIAHHPYEMBIX PE3YJIbTaTOB CBUAETEIHCTBYET O HATUYHUU
TOJIKO OTJICTBHBIX ()parMEHTAPHBIX 3HAHWM 110 TIPEIMETY, JalIbHEHIIee 00yueHNE TTPAKTHIECKU
HEBO3MOXKHO. O0yJaronumMcsi, KOTOPbIC JIGMOHCTPUPYIOT HU3KHIA YPOBEHB JOCTHIKEHUH, TpeOy-

CTCA CIiCnyvajJibHas IIOMOIIb HE TOJBKO IIO y"Ie6HOMy npeamMeTy, HO U 110 d)ODMI/IDOBaHI/IIO

MOTHUBAIIMHU K 06V‘ICHI/II'O, Pa3BUTHIO UHTEPECA K I/IsyqaeMoﬁ HpeHMeTHOﬁ O6J'IaCTI/I, ITOHHUMAaHHIO

3HAQUMMOCTHU IpeAMEeTa I KU3HU U Jp. TOJIKO HalMuue MOJOKUTEIbHON MOTHUBALIUA MOXKET
CTaTh OCHOBOM JIMKBUJAIMH [TPOOEJIOB B 00YUEHUH AJIs JAHHOM TPYIIIBI 00y4aroIuXcs.

OnucaHHBIN BbIIIE MOJIXOA ILIEIECO00pa3HO MPUMEHATHh B XOJAE Pa3IMYHBIX HPOLETYp
OLICHMBAHMSI: TEKYIIIETO, TPOMEXYTOUYHOTO U UTOTOBOTO.

s hopMupoBaHMSI HOPM OLIEHKH B COOTBETCTBUU C BBIACJIEHHBIMU YPOBHSIMH HEOOXO-
JUMO OIUCaTh JOCTH)KEHUs oOydaromierocs 0a30BOro ypoBHS (B TEpMHUHAX 3HAHUN U YMEHHUH,
KOTOpBIE OH JIOJKEH MPOJAEMOHCTPUPOBATH), 32 KOTOPBIE 00YyJaroLuiicss 000CHOBaHHO MOJIY4aeT
OLICHKY «YZOBJIETBOPUTEIBbHOY. [locie 3TOro ompenensroTcss U CoAep)KaTeabHO OMMCHIBAIOTCS
Oojiee BBICOKHME WJIM HU3KHE YPOBHM JOCTHKEHHMH. BakHO akneHTHpoBaTh BHMMAaHHE HE Ha
ommuOKax, KOTOphIE clefial O0O0yJaromuiics, a Ha YYEOHBIX JTOCTHKEHHUSIX, KOTOpPhIe obecreun-
BAIOT MPOJIBMKEHUE BIEPE]l B OCBOCHUU COZEPIKaHUS 00pa30BaHMUA.

Jna ouenku Ounamuxu Gopmupoeanus npeomMemmuuvix pe3yibmamoé B CHCTEME

BHYTPHUIIIKOJILHOTO MOHUTOPUHIa 00pa30BaTEIbHBIX TOCTHKEHUH 1LieJecoo0pa3Ho (PUKCHUPOBAThH



U aHAJIM3UPOBATH JIAaHHBIE O CHOPMHUPOBAHHOCTH YMEHUN W HABBIKOB, CIIOCOOCTBYIOIIUX OCBOE-
HHUIO CHCTEMATHYECKHUX 3HAHUI, B TOM YHUCIIC:

—NepeuUYHOMY O3HAKOMAEHUI), OMpabomKe U OCOZHAHUI Meopemudeckux mooenetl u
noxsimuti(O0IIEHAYYHBIX ¥ 0a30BBIX ISl JAHHOW O0JIACTH 3HAHUS), CIMAHOAPMHBIX AI2OPUMMO8
u npoyeoyp;

—BbISABNEHUIO U OCOZHAHUIO CYWHOCMU U 0CODEHHOCMelN3y9aeMbIX 00bEKTOB, TIPOIIECCOB
U SIBJICHUH JICHCTBUTEIBHOCTH (IIPUPOIHBIX, COIUAIBHBIX, KYJIBTYPHBIX, TEXHUYCCKUX H JIp.) B
COOTBETCTBUH C COJICP)KAHHEM KOHKPETHOTO YUEOHOTO MPEAMETa, CO30AHUIO U UCNOAb308AHUIO
Mooereli N3y4aeMbIX 00bEKTOB U MPOIECCOB, CXEM;

—GbISIGNICHUIO U AHAIUZY CYUECMBEHHbIX U YCMOUUUBLIX C8s3eU U OMHOUEHUIMEXKTY
00BEKTaMU U MPOLIECCAMHU.

[Tpu 3TOM 00sI13aTEIBEHBIMU COCTABIISIONTUMHU CUCTEMbl HAKOIIJICHHOW OIICHKH SIBIISTIOTCS
MaTepHalIbl:

— cmapmosou OUacHOCMUKU,

— MeMamuyecKux u Umo2o8six NPOBEPOYHLIX pabom No 6cem yueOHbLM npeoMema,

— meopueckux pabom, BKIt04Yasi yadeOHbBIC HCCIICTOBAHUS U yICOHBIC IPOCKTHI.

Pemenne 0 NOCTMXKEHWHM WM HEAOCTH)KCHHH ITUIAHUPYEMBIX PE3yJIbTaTOB WA 00
OCBOGHHUU WJIM HEOCBOCHMHM YYE€OHOTO MaTepuaia MPUHHUMAETCsd Ha OCHOBE pe3yJlbTaTOB
BBITIOJTHEHUST 3ajaHuii 0a3oBoro ypoBHS. B mepuox BBemenus Crapmapra KpuTepuid
JIOCTHHKEHHS/OCBOEHUST Y4eOHOTr0 MaTepuaia 3a1aéTcsl Kak BbIOTHEHHE He MeHee 50% 3amanuit

6a3zoBoro ypoBHs wiu monydeHue 50% OT mMakcHMMalbHOTO Oajia 3a BBINOJTHEHUE 3aJaHui

6a30BOT0 YpOBHSL.

ypOBHI/I MOATOTOBKH YJYalIUXCHA U KPUTCPUH YCIICHIHOCTH Oﬁy'-leHI/lﬂ 1m0 MaTeMaTHukKe

YpoBHHU

Onenka

Teopust

IIpakTuka

1.Y3uaBanue

AnroputMuuecKas
NEITEILHOCTD C OO
CKa3Kou

«3»

Pacnio3naBaTh 00BEKT,
HaxOJIUTh HY)KHYIO
dbopmyny, IPU3HAK,
CBOWCTBO H T.J.

YMeTh BBITOJHSTD 3aJIaHUS
o oOpasiry, Ha Hero-
CPEIICTBEHHOE TPUMCHECHHE
dbopmy1, IpaBuII, UHCT-
PYKLIMH U T.1.

2.BocnpousBenenue

3HaTh hOpMyIHPOBKHU

BCEX MOHATUI, UX CBOM-

¥Ymetb paboTaTh C yueo-
HOH U CIIPaBOYHOM JINTEpa-

AnropurMuyeckas CTBa, MPU3HAKH, (pop- TYpOii, BHIIOJHSATH
JeSITEIIbHOCTH 0e3 «» MYJIBI. 3aJlaHusl, TPEOYIOIIe He-
MOICKA3KU CIIOXHBIX TpeoOpa3zoBaHuUil

YMerb BOCIIPOU3BECTH
JIOKa3aTeNbCTBA, BbI-

C IPUMEHEHUEM U3Y-
4aeMoro MaTepualia




BOJIbI, YCTAHABIIMBATh
B3aUMOCBSI3b, BEIOUPATH
HYKHOE JJIS1 BBITIOJIHE-
HUS TAHHOTO 33/1aHUS

3.Ilouumanue

JesarenpHOCTH IpHU OT-
CYTCTBUU SIBHO
BBIPAKEHHOIO AJIr0-
puT™Ma

«5»

JlemaTpb moruyeckue 3a-
KITFOUCHMSI, COCTaBJISITh
aJrOpUTM, MOJIEJIb HE-

CJIO’KHBIX CUTYalHil

YMeThb IPUMEHATH MOJTY-
YCHHBIE 3HAHUS B Pa3/Iny-
HBIX CUTYyalusx. BulmoJi-
HATHb 337]aHUs] KOMOUHUPO-
BaHHOT'O XapakTepa,
COJIePIKAINX HECKOIBKO
TTOHSITUH.

4.0BJajeHue

YMCTBEHHOM
CAMOCTOATEILHOCTHIO

TBopueckas
HCCIIEI0BATEIIbCKAsS
JIeSATEIIbHOCTh

«5»

B coBepuieHcTBE 3HATH

YMerb npuMeHATh 3HAHUS

U3yUYCHHBIN MaTepua,
CBOOOJIHO OPUEHTHUPO-
BaThCs B HeM. UMeTh

B JT1000H HECTaHAAPTHON
curyaruu. CamMocTos-
TeJIbHO BBIIOJIHATD

3HAHUS U3
JIOTIOJTHHUTEIILHBIX
WCTOYHHUKOB. Biagern
onepanusiMu Joruye-
CKOT'O MBIIIIJICHUS.
CocTaBJasTh MOJIE/Ib
0001 CUTYyalluu.

TBOpPYECKHUE
HCCIICIOBATEIbCKHIE
3amans. BoIMOJHATL
(GYHKIIMY KOHCYJIBTAHTA.

Kpurtepnu u HOpMbI OLleHKH 3HAHUI, YMeHHUI H HABBIKOB 00y4Yal0IUXCA 110 MAaTeMAaTHKe.

1. OlzleHKa NUCbMEHHbIX KOHmpOJleblxpa50m 06yttai0u;uxc;z no mamemaniuke.

OTtMeTKAa «5», eclu:

- pa60Ta BBITIOJTHEHA ITOJIHOCTBIO,

— BJIOTHYECKHUX PACCYKICHHUSIX U 0O0CHOBAHHUH PEIICHUSI HET TPOOEIIOB U OIITHOOK;

— B PCHICHUHU HCET MATEMATHYCCKUX omu0OoK (BOSMO)KH& OJHa HCETOYHOCTBH, OIIMCKaA,

KOTOpas HE ABJIACTCA CIICACTBUEM HC3HAHUA UJIW HCIIOHUMAaHUA y‘-I€6HOl"O MaTCpI/IaJ'Ia).

OtMeTKa«4» cTaBUTCA B CJICAYIOMUX CIIydasax:

— paboTa BBINIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHHWS IIATOB PEHICHHUS HEIOCTATOYHBI
(ecniu ymeHue 0OOOCHOBBIBATh PACCYKIEHHSI HE SIBISJIOCH CIIEUAIBbHBIM 00BEKTOM IPOBEPKN);

— JOMyIIeHBI OJHAa OMMOKa WJIM €CTh JBa — TPH HEHAO0YETa B BBIKIAIKAX, PHUCYHKaX,
yepTekax MM Tpadukax (€clu 3TH BUABI PabOT HE SBISUIMCH CHEIHMAIbHBIM OOBEKTOM
IIPOBEPKN).

OtMmeTKka «3» CTaBHUTCS, SCIIH:

— JomyuieHo 0osee OAHOM omMOKHM WM 0ojee IBYX — TPeX HEJAOYETOB B BBIKIAJKAX,
yepTexkax wid Tpadukax, HO oOydJarommiics o0mamaer o0sS3aTeIbHBIMA YMEHHSIMHU T10
IIPOBEPSIEMOU TEME.

OTMmeTKa «2» CTaBUTCS, SCIIH:



— JIOMYIICHBI CYIIECTBEHHBIE OIIMOKHM, MOKAa3aBIlMe, YTO OOydJaromuiics He obimagaer
00s3aTeNbHBIMU YMEHHSIMHU 110 JAHHOM TeMe B MOJIHOM Mepe.

Y4uTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIPOC WU
OpPUTHHAIBHOE PEUICHUE 331a4H, KOTOPBIE CBUJIETEIBCTBYIOT O BHICOKOM MaTeMaTHYECKOM
pa3BUTHHU OOYUAIOLIErocs; 3a peleHue 0oee CI0KHON 3ajaul UM OTBET Ha OOJIee CIIOKHBIH
BOIPOC, MPEATIOKEHHBIE 00y4ar0IIeMyCsl TOMOTHUTENBHO MTOCIIE BHIIIOTHEHUS UM KaKuX-JTn00
JIPYrux 3aJaHui.

2. OyeHKa ycmHulx 0meemos 00yuarouwuxcs no Mamemamuxe

OTBeT olleHUBaETCS 0TMETKOI«5», eIl YUeHHUK:

—TIOJIHO PacKpbUI COAEp)KaHUEe MaTepuana B 00beMe, MPeTyCMOTPEHHOM IPOTrPaMMON U
Y4eOHUKOM;

—HM3JIOKWI MaTephall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJB3YSl MaTeMaTUYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OTIPEAEIEHHON JTOTHYECKON MOCIe0BaTEIbHOCTH;

—TIPaBWJIBHO BBITIOJIHWI PUCYHKH, YEPTEKH, rPpahuKH, COMyTCTBYIOIINE OTBETY,

—TI0Ka3aJl yMEHHE WUTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU MTPUMEPAMU, TPUMEHSTH €€ B
HOBOM CUTYalluu MPU BHIMOJHEHUH MTPAKTUUYECKOTO 3aJaHUS;

—TIPOJIEMOHCTPUPOBAJI 3HAHWE TEOPUU paHEe M3YYCHHBIX COIYTCTBYIOIIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMUMBOCTB MCIIOJIb3YEMbIX IPU OTBETE YMEHUN U HAaBBIKOB;

—OTBEYaJI CAMOCTOATENBHO, 0€3 HABOASIINX BOIIPOCOB YUUTEIIS;

—BO3MOXXHBI OJIHa — JIB€ HETOYHOCTH IPU OCBEIICHUH BTOPOCTETICHHBIX BOIIPOCOB HITU B
BBIKJIQJIKaX, KOTOPbIE YUYEHHK JIETKO UCIIPABUII MTOCIIE 3aMEUaHUs YUUTEs.

OTBeT OlLIEHUBAETCd OTMETKOM «4», €M yJIOBIETBOPSIET B OCHOBHOM TpeOOBaHMSIM Ha
OLIEHKY «5», HO TIPH ATOM MMEET OJMH U3 HEIOCTATKOB:

— B UBJIOKEHHMU JIOMYLIeHbl HeOoJbIIne MpoOesbl, He HCKa3MBIIEe MaTeMaTH4YecKoe
COJIepKaHNE OTBETA,

— JIONYIIeHbl OJIMH — JIBa HEAOYeTa NMPH OCBEIIEHHMH OCHOBHOTO COAEp)KaHUS OTBETA,
UCTIpaBJICHHBIC TIOCIIE 3aMEYaHUs YIUTEIIS;

— JIOmyIIeHbl omMOKa Wi Oojiee ABYX HEJI0YETOB IPH OCBEIIEHWH BTOPOCTENEHHBIX
BOTIPOCOB HMJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE TIOCIIC 3aMEUaHUs YIUTEIS.

OtMmeTKa «3» CTaBUTCSA B CIEAYIOMIUX CIydasX:

— HETOJHO PacKphITO COJEpKaHWe Marepuana (ColepKaHne M3JI0XKEHO (pparMeHTapHO,
HE BCerja IMOCJIeNOBaTelNbHO), HO  TIOKa3aHo o0Imee IOHMMaHHe BoOmpoca U
IPOJIEMOHCTPUPOBAHBl YMEHHsSI, JOCTATOYHBIC JUII YCBOGHHUS IPOrPAaMMHOI0 MaTepualia
(ompenenensl «TpebGoBaHUAMU K MaTEeMAaTUYECKOH MOArOTOBKE OOYYaIOIIMXCS» B HACTOSIIEH

mporpamMme o MaTeMaTHKe);



— UMENUCh 3aTPYJHEHHS WIM JOIMYyUICHbl OMIMOKKW B ONPEACICHUU MaTeMaTHYeCKOU
TEPMUHOJIOTHH, 4YepTEeKaxX, BBIKIAJIKAX, WCIPABICHHBIC TIOCIE HECKOJIBKUX HaBOISIINX
BOTIPOCOB YUHTEJIS;

— YYCHHK HE CIPaBWICS C MPUMEHEHHEM TCOPUU B HOBOM CHUTYaIlUH MPH BBHIIOJTHCHUU
MMPAKTUYCCKOI'o 3alaHusl, HO BBIIIOJIHWJII 3aJaHUA 06H33TCHBHOFO YPOBHA CJIOXHOCTH I10 HaHHOﬁ
TEME;

— MpHU OOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO MaTCpHalia BbIABJIICHA HEAOCTATOYHAA
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOMIUX CIydasK:

— HE PacKpbITO OCHOBHOE COJIEpKaHUe y4eOHOro MaTepuaa;

— OoOHapy>KeHO HE3HaHWE YYCHUKOM OOJbIIeH WM HauboJiee BaXKHOM YacTH y4yeOHOTO
Marepua’a,

— JOIYIICHBI omuOKHU B OIpeaACICHUN HOHﬂTHﬁ, IIpu UCIIOJIb30BaAHUN MaTeMaTUYEeCKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YepPTEeKaxX WM IpaduKax, B BBIKIAKaX, KOTOPbIC HE HCIIPABICHBI

IMMOCJIC HECKOJIBKHUX HABOAAIIHNX BOIIPOCOB YUUTCIIA.

O6mas kaaccupuranusi OMMOOK.

[Ipn oueHke 3HaHUI, YMEHUII U HaABBIKOB OOYYaIOLIUXCSl CIIEAYeT YUWUTHIBaThb BCE
oMOKH (TrpyOble U HErpyOble) U HETOUETHI.

I'pyObiMu cuuTaOTCS OIINOKH:

— HE3HAHHE ONPEJEIICHNS OCHOBHBIX ITOHATHI, 3aKOHOB, ITPaBUJI, OCHOBHBIX MTOJIOXKEHUN
TeopuH, He3HaHue (Gopmys, OOMIEMPUHATHIX CHUMBOJIOB O003HAUEHUM BETUYHH, €IUHUIl HX
U3MEpEHMUS;

— HE3HaHHME HaMMEHOBAaHWW €MHUI] U3MEPEHUS;

— HEYMEHME BBICIUTh B OTBETE IIaBHOE;

— HEyMEeHHe MPUMEHATh 3HAHUS, AJITOPUTMBI JJIS peIlIeHus 3a/1a4;

— HEyMEHHe JIeNlaTh BBIBOJIbI U 0000IIEHMS;

— HEyMEHHEe YUTaThb U CTPOUTH IpapuKu;

— HEyMEHHeE I0JIb30BaThCs IEPBOMCTOYHUKAMH, YU€OHUKOM U CIIPaBOYHUKAMU;

— MOTEps KOPHS WM COXPaHEHUE IIOCTOPOHHETO KOPHS;

— otOpacsiBaHue 0e3 0OBSICHEHUH 0IHOTO U3 HUX;

— paBHO3HAYHBIE UM OIINOKU;

— BBIYUCIIUTENIbHBIE OUIMOKH, €CIIM OHU HE SIBJIIOTCS ONUCKOI;

JIOTHYECKHE OLINOKH.

K HerpyObIM omm0Kkam ciaenyeT OTHECTH:



— HETOYHOCTh  (OPMYITUPOBOK, OMpEACICHUI, TOHATHUH, TEOpWUH, BbI3BaHHAs
HEIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEIAEMOr0 MOHATUS WIM 3aMEHOM OJHOro -
JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;

— HEpaLMOHAJIBHBI METOJ PEIICHMS 3aJaud WIM HEJOCTATOYHO IPOJyMaHHBIN IJIaH
OTBeTa (HapyllIeHUe JIOTHKH, IOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

— HepalHOoHaJIbHbIE METOBI PA0OTHI CO CIIPABOYHOMN U APYrON JUTEPATypOU;

— HEyMEHHeE pelllaTh 33Jja4M, BBHIIOIHATh 3aJaHUsI B 001IEM BUJE.

Henoveramu sBisitoTcs:

—HepalMOHaIbHbIE TPHUEMbl BEIUMCICHUN U TPe0Opa30BaHuUl;

—HEOpEKHOE BBHITIOJTHEHUE 3aIMCEH, YepTeXel, CXeM, TpapuKOB.

Konutpons 3YH mpemnaraercs mnpu TOPOBEIEHUM MAaTeMAaTHYECKUX JIUKTaHTOB,
MPAKTUYECKUX paboT, CaMOCTOSATENbHBIX paboT 00ydaroliero M KOHTPOJUPYIOIIETr0 BH/IA,

KOHTPOJIbHBIX PabOT, UTOTOBBIX PaboOT



