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BbiCIas I-"BaJ'II/I(bI'IKd.lHOHHaSI Kat€ropus




HHOACHUTEJBbHAA 3AIINCKA

HopmartuBHBIE aKThl M y4eOHO-METOAMYECKHE JOKYMEHTHl Ha OCHOBAaHMU KOTOPBIX paspaboraHa pabouas

porpaMma:
1. ®enepanbblii 3ak0H «O0 00pa3oBaHUM
2. [Ipuka3 Muno6pazoBanust Poccutickoii @enepannun «O06 yrBepxkaeHun deaepaabHoro  0a3uCHOTO
y4eOHOr0 IJIaHa U MPUMEPHBIX y4eOHBIX IIAHOB JUIsl 001e00pa3oBaTeIbHBIX yUpeKIeHUH Poccuiickoit
®denepannu, peanu3yroX IPorpaMMbl 00111ero 00pa3zoBaHUs;
3. I[TuceMo MuHucrepcersa oOpazoBanus 1 Hayku PO ot 19 anpens 2011 r. Ne 03-255 “O BBeneHuun
benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIBHOIO CTaHIapTa 001ero oopazoBanus’;
4.®enepanbHbIil NEpeYeHb YUEOHNKOB, pEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit
denepanny K UCIOIB30BAHUIO B 00pa30BaTEIbLHOM Ipolecce B 001e00pa3oBaTeIbHBIX YUpeKIeHUs X, Ha 2017-
2018 yuebHsbIii roI;
5. [lonoxkeHue o CTPyKType, HOpsAKe pa3padOTKU U yTBEPKACHUS pabounX MporpamMm y4eOHbIX KypCoB,
npeaMeToB, qucuuiuine (Moayneit) MBOY CIII Ne97 r. KpacHosipcka.
6. ABTOpcKas nmporpamMmma «Anredpa 7 — 9 kmaccel». ABTopbl — coctaButenu: A.I.Mopakosuu, 1.W. 3ybapesa.
M. Muemo3zuna 2009 1., o YMK A.I'. MopakoBHY ¢ y4eTOM NMPUMEPHO MporpamMmbl Kypca anreopsl s 7-9
KJIACCOB Ccpe/iHel 0011e00pa3oBaTeabHOM HIKOJIBI, pEeKOMEH1I0BaHHOM JlemapTamMmeHTOM 00pa3oBaTeNbHbIX
IIPOrpaMM U CTaHJAapTOB o01Iero oopasosanus MunucrtepcrBa oOpazoBanus Poccuiickoit denepanuu.
7. ABTopckas nporpamma «I'eomerpus 7-9 ki». Astopbi-coctaButenu JI.C. AtanacsH, B.®.byTty30B,
C.b.KagomiieB ¢ yueTomM IpuUMEPHOU MTPOrpaMMBbl Kypca T€OMETPUH JUTs 7-9 KJIaCCOB cCpeaHen
o011e00pa3oBaTeIbHON MIKOJIBI, PEKOMEHI0OBaHHOH JlernmapTaMeHToM 00pa30oBaTeNbHBIX IPOrpPaMM U CTaHIApTOB
obmiero oopazoBanus MunuctepcTsa oopasoBanus Poccuiickoit denepanuu.

OO0mas xapakrepucTuka yue0HOro npeamera

Matematuueckoe 0Opa3oBaHre B OCHOBHOM IIIKOJIE CKIIAIBIBACTCS U3 CICAYIOIINX COAePKATEIbHBIX
KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugmemuxa; anceopa; 2eomempus; 31eMeHmbl KOMOUHAMOPUKU,
meopuu 6epoamHocmeit, CmamucmuKku u 102uku. B cBoell COBOKYITHOCTH OHU OTPAXKAIOT OOTaThIi OTBIT
o0y4eHHs MaTeMaTHKe B HAIlIeW CTpaHe, yYUTHIBAIOT COBPEMEHHBIE TEHICHIINN OTCUECTBEHHOW U 3apy0eKHOI
IIKOJIBI U TTO3BOJISIFOT PEai30BaTh MOCTABIEHHBIE MIEPe] IKOIbHBIM 00pa30BaHUEM LIETTH Ha HH()OPMALIMOHHO
€MKOM U MPAKTHYECKU 3HAYUMOM MaTepuaie. ITH co/iepiKaTelIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHKCHUN
BCEX JIET 00y4YeHHUs], ECTECTBEHHBIM 00pa30M MeperuieTatoTcs U B3aUMOJICHCTBYIOT B yUEOHBIX Kypcax.
Apugpmemuxa npusBaHa criocoOCTBOBATH MPUOOPETCHUIO TPAKTUIECKUX HABBIKOB, HEOOXOUMBIX IS
NOBCEHEBHOM ku3HU. OHa cIyXUT 6a30i 715 BCEro JaJbHEHIIero U3y4eHus MaTeMaTHKH, CIOCOOCTBYET
JIOTUYECKOMY Pa3BUTHIO U (POPMHUPOBAHUIO YMEHUS MOJIB30BATHCS AJITOPUTMAMH.

Ancedpa naneneHa Ha (GOpMHUPOBAHKE MaTEMaTHYECKOTO annapara AJis peleHus 3a1ad U3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, OKPYKAIOIIEH peabHOCTH. SI3bIK anreOphl MO JYEPKUBACT 3HAYCHNE MATEMATHKH KaK
SI3BIKA JUJISl TIOCTPOEHUSI MAaTeMaTHYeCKUX MOJIETIEH, MPOIIECCOB U SIBICHUN peaabHoro Mupa. OaHoi u3
OCHOBHBIX 3aJ[a4 H3y4YeHHS aNreOpsl SBISIETCS pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHHSI, HEOOXO0UMOTO, B
YaCTHOCTH, JUISI OCBOCHHUSI Kypca HH(OPMATUKH; OBIIaICHUE HABBIKAMU JIETYKTUBHBIX PACCYKIACHUM.
[IpeoOpazoBanre cuMBOIMUECKUX (POPM BHOCUT CBOM crieliM(UUECKHUIA BKJIa B pa3BUTHE BOOOpAKEHUS,
CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpPUECTBY. J[pyroi Ba)HOU 3aaueil U3y4eHHsl anreOphl SBIsETCS
MOJTyYeHHUE IKOJFHUKAMU KOHKPETHBIX 3HAHUN 0 (PYHKIHUSX KaK BaKHEHIIICH MaTeMaTHUSCKON MOJICITH JUIS
OTHMCAHUs U UCCIEA0BaHUS PA3HOOOPA3HBIX MPOIIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, YKCIIOHCHIIMATBHBIX,
MEPUOTNIECKUX | JP.), A1 JOPMHUPOBAHUS Y YIAITUXCS TIPEACTABICHUH O POJIM MaTEMATHKH B Pa3BUTHH
[IUBUIU3AIUU U KYJIbTYPBIL.

TI'eomempus — onUH U3 BXHEHIIINX KOMIIOHEHTOB MaTeMaTHUIECKOT0 00pa30BaHus, HEOOXoauMast JJIs
MpUOOpPETEeHUs] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U MPAKTUYECKH 3HAUMMBIX YMEHUN, (DOPMUPOBAHUS S3bIKA
onrcaHust 00BEKTOB OKPYIKAIOIIETO MUPA, JIUTsl Pa3BUTHSI MPOCTPAHCTBEHHOTO BOOOPAXECHUS U HHTYUITUH,
MaTEMaTHYECKON KYIbTYPHI, Ul S)CTETHUECKOTO BOCIIUTAHUS yJaluxcs. M3yueHue reoMmeTpuu BHOCUT BKJIAJ B
pa3BUTHE JOTMYECKOTO MBIIIUICHHS, B (POPMHUPOBAHUE TIOHSATHSI JOKA3aTEIbCTBA.

Inemenmuol 102uKU, KOMOUHAMOPUKU, CHAMUCMUKU U MEOPUU 6ePOANHOCHIEN CTAHOBATCS 00s13aTeIbHBIM
KOMITOHEHTOM IIKOJIBHOTO 00pa3oBaHus, YCHIIMBAIOIIUM €ro IPUKIATHOE U IPAKTUYECKOE 3HAaUeHHEe. DTOT
MaTepHual He0OX0uM, MPEXk/Ie BCero, 11 GopMHUpOBaHUs (YHKIMOHATIBHON TPAMOTHOCTH — YMEHHUN
BOCIPUHUMATh M aHAJTM3UPOBATh WH(OPMALIKIO, TPEJICTABICHHYIO B PA3IMYHBIX (hopMax, MOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTHUX pealbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MIPOCTEHIIINE BEPOITHOCTHBIE
pacueTsl. M3yueHre 0CHOB KOMOMHATOPHUKY MO3BOJIUT YUaIEMYCs OCYHIECTBISTh PACCMOTPEHUE CITyYaesB,
nepedop U MOJCYET YKclia BAPUAHTOB, B TOM YKCIIE B MPOCTEHIIINX MPHUKIIATHBIX 3a7a9aX.



[Tpu u3yueHNH CTATUCTUKU U TEOPUU BEPOSTHOCTEH 00OTaIAlOTCsI MIPEICTABICHHS O COBPEMEHHOM KapTHHE
MHpa ¥ METOJaX €ro UccieqoBaHus, GopMupyeTcs NOHUMaHUE POJIM CTATUCTUKK KaK HCTOYHHMKA COLIMAIBHO
3HaYMMOI MH(OPMAIMK U 3aKJIabIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.

Takum 00pa3om, B X0J1€ OCBOCHHSI COJICPKAHUS Kypca YUalUecs MOTyJaroT BO3MOKHOCTb:

®  pa3BUTH MPEACTABICHUS O YHCIIE U POJIM BBIUYUCICHUN B YEJIOBEUECKON MPAKTHKE; CHOPMUPOBATH
MIPAKTUYECKHE HABBIKU BBIMOJIHEHHS YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BHIYUCICHU, Pa3BUThH
BBIYUCIIUTEIIBHYIO KYJIBTYPY;

® OBJIQ/IETh CUMBOJIMYECKUM SI3BIKOM alreOphl, BRIpaboTaTh (OpMabHO-ONEPATUBHBIC AJIreOpandecKiue yMEeHHs
Y HAyYUTHCSI MPUMEHSTh UX K PEIICHUIO MAaTeMaTHYECKUX U HEeMaTeMaTHYeCKUX 3a/1a4;

® U3y4YUTh CBOWCTBA U IpadUKU ANEMEHTAPHBIX (PYHKINN, HAYYUTHCS UCIIOJIb30BATh (DYHKIMOHAIBHO-
rpaduyecKue IpeCTaBICHUs U ONMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEI;

® pa3BUTH MPOCTPAHCTBCHHBIE MPECTABICHUS U N300PA3UTEIIbHBIC YMEHUS, OCBOUTH OCHOBHBIC ()aKTHI U
METO/IbI IJITAHUMETPUH, TO3HAKOMUTBHCS € MTPOCTEUILIMMHU MPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBaMU;

® [OJYYHUTbh NPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O PA3IMYHBIX crioco0ax
WX U3y4eHHsI, 00 0COOEHHOCTSAX BBIBOJOB U IIPOTHO30B, HOCAIIUX BEPOSITHOCTHBIN XapaKTep;

®  Pa3BUTH JOTUICCKOE MBINUICHHE U PEYb — YMCHHSI JIOTHICCKU OOOCHOBBIBATH CY)KICHUS, IIPOBOIUTH
HECJIO’KHBIE CUCTEMATU3AINH, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI, UCTIOJIB30BATh PA3JINYHBIC SI3BIKU
MaTEMAaTHKU (CIOBECHBIN, CHMBOJIMYECKUA, TpadudecKuil) Iisl WIUTFOCTPALUY, HHTEPIPETaluHy,
apryMeHTalluy 1 JI0Ka3aTeNlbCTBa;

e cdopmupoBaTh NpeaCTaBiIeHUs 00 N3y4aeMbIX MOHATHIX U METOAAaX KaK BaKHEHIIINX CPeICTBaX
MaTEMaTHYECKOTr0 MOJICTUPOBAHUS pealbHBIX MPOLIECCOB U SIBICHUU.

ean

N3ydyeHne MaTeMaTHKU Ha CTYIIEHU OCHOBHOT'O OOIIIET0 00pa30BaHUs HAIIPABIIEHO HA JOCTUKEHHE CIIEIYIOIINX

eneu:
OBJIa/IeHHE CHCTEeMO MaTeMAaTHYeCKUX 3HAHUH M YMeHHU, HEOOXOAUMBIX JUIsl IPUMEHEHUSI B
IIPAKTUYECKON AESITEIbHOCTH, U3yUYEHUS! CMEKHBIX JUCLMILINH, IPOI0JKEHUS 00pa30BaHus;
HHTEJVIeKTYalIbHOE Pa3BUTHE, JOPMHUPOBAHUE KAUECTB JTMUHOCTH, HEOOXOAMMBIX YEIOBEKY IS
MTOJIHOLIEHHOM JKU3HHU B COBPEMEHHOM O0I11€CTBE, CBOMCTBEHHBIX MaTEMaTHUECKON AESITEIbHOCTU: ICHOCTU U
TOYHOCTH MBICIIA, KpUTUYHOCTH MBILJIEHHS], UHTYULIUH, JIOTHYECKOTO MBILIUIEHUS, DJIEMEHTOB
QITOPUTMHUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX MIPEICTAaBIEHUN, CIIOCOOHOCTH K MPEOJOJIEHUIO TPYIHOCTEH;
(opMupoOBaHHUe MpeICTABIEHUIT 00 HIESIX U METOJJaX MaTeMaTHKH KaK YHUBEPCAJILHOTO S3bIKa HAYKH U
TEXHUKH, CPEACTBA MOJEIUPOBAHUS SBJIICHUN U IIPOLIECCOB;
BOCIIMTAHME KYJIbTYpbl TUYHOCTH, OTHOLIEHHS K MAaTEMaTUKE KaK K 4acTH 0OOIIeUeI0BEUeCKON KyIbTYypHl,
UrparoIieil 0co0yr posib B OOIIECTBEHHOM Pa3BUTHH.

Mecto npeamera B ¢eiepajJibHOM 0a3MCHOM y4eOHOM IJIaHe

VYuebublil npenmMer «Marematuka» B 9 Kiacce u3ydyaercs U3 pacyera 5 4. B HeJleNto B TeueHue 34 yueOHbIX
Henenb (170 gyacoB B TeueHue yueOHoro roga). M3 HUX Ha n3ydeHue paszena «Anredpay oTBOAMTCS 34aca B
Hezemo (102 gaca B TeyeHne yueOHOTro rofa), a Ha paszen «['eomeTpus» OTBOIUTCS 24aca B Hezemto (68 yacoB B
TedyeHne yueOHOro roja).

O01mey4eOHbIe YMeHHSI, HABBIKU M CIIOCOOBI 1eATeJILHOCTH.

B xoze mpenoaBaHus MaTEMaTHKKA B OCHOBHO# 1TKOJIE, pabOThI Hajl (OPMUPOBAHHEM Y YUAIIIUXCSI

MIEPEYUCIICHHBIX B ITPOrpaMMe 3HaHWUW U YMEHUH, CIeIyeT oOpaliarh BHUMAaHHUE Ha TO, 9YTOOBI OHU OBJIAJICBAIIN

YMeHusMU 0bueyuebH020 Xapakmepa, pa3HO00Pa3HBIMU CHOCOOAMU desimebHOCHU, TTPUOOPETAH OTIBIT:

® IUIAHUPOBAHUS U OCYIICCTBJICHHS aJITOPUTMHUYCCKON JIEATEITHHOCTH, BHITTOJTHEHUS 3aJaHHBIX U
KOHCTPYHUPOBAHHMSI HOBBIX aJITOPUTMOB,;

e pelieHHs pa3HOOOPa3HBIX KIACCOB 3a/1a4 U3 Pa3IMYHBIX Pa3JICiOB Kypca, B TOM YKCIIE 3aj1a4, TPEOYIOIUX
MOKCKA MMYTH U CIIOCOOOB PEIICHHUS,

®  HCCIICZIOBATEILCKOM JeSITEIbHOCTH, PA3BUTHUS HICH, TPOBEACHHUS DKCTIEPUMEHTOB, 0000IIICHNSI, TOCTAHOBKHU H
(dbopMyTHpOBaHUs HOBBIX 3a/1a4;

® SICHOTO, TOYHOTO, IPAMOTHOTO U3JI0XKEHHUSI CBOUX MBICJICH B YCTHOW M MUChMEHHOM peuH, UCIOIb30BAHUS
Pa3IMYHBIX S3BIKOB MATEMATHKH (CJIOBECHOTO, CHMBOJIUYECKOT0, TpaduIecKoro), CBOOOHOTO Mepexoia C
OJTHOTO SI3bIKa Ha JAPYTOH ISl HIUTIOCTPAIIUH, MHTEPIPETAINN, apTYMEHTAINH U I0Ka3aTeIIbCTBA,

® IIPOBEJCHUS JIOKA3aTEIIbHBIX PACCY)KICHHI, apIyMCHTAIIUH, BBIIBUKCHHUS TUIIOTE3 U KX 00OCHOBAHUS;



® [IOMCKa, CHCTEMaTHU3alliy, aHAIN3a U KIacCupUKaIMi HHPOPMAILIUU, UCTIOTIB30BaHUS Pa3HOOOPA3HBIX
MH(OPMALIMOHHBIX UCTOUYHUKOB, BKJIFOUasi y4eOHYIO U CIIPABOYHYIO JINTEPATYPY, COBPEMEHHbBIE
nH(OPMAaLIOHHBIE TEXHOJIOTHH.

Pe3yabTarsl 00yyeHus

Pe3y.]'IbTaTBI 06y‘-I€HI/ISI MMpEaACTaBJICHLI B Tpe60BaHI/I$IX K YPOBHIO IOAT'OTOBKH U 3aJ1alOT CUCTEMY UTOI'OBBIX
PE3yNbTaTOB 00YYEHHsI, KOTOPBIX JOJHKHBI IOCTUTaTh BCE yJallluecs, OKAHYMBAIOIUE OCHOBHYIO LIKOY, U
AOCTHIKCHUC KOTOPLBIX ABJIACTCA 06513aTeJIBHBIM YCJI0OBUEM MOJOXKUTEIHHOMN aTTeCTallMM YUCHHUKA 34 KypC
OCHOBHOM IIKOJIBI. DTH TpeOOBAaHUS CTPYKTYPUPOBAHBI 110 TPEM KOMIIOHEHTAM: «3HATh/TIOHUMATh», «YMEThY,
«UCIIOJIb30BATh HpI/IO6peTeHHBI€ 3HAHUA U YMCHUSA B HpaKTquCKOﬁ ACATCIIbHOCTHU U HOBCCHHGBHOﬁ KU3HN).
[Ipu 5TOM MoceaHue 1Ba KOMIIOHEHTA IPEICTABICHBI OTACIBHO 10 KaXI0MY U3 Pa3/IesioB COJAEPKaHuUs.

TpeOoBaHus K yPOBHIO NOATOTOBKH Y4yaluxcs 9 Kiaccos

B pe3ynomame u3zyuenun mamemamuxku y4eHUK 00J1)ceH

3HATH/TIOHUMATh
CYILIECTBO MOHATUS MaTEMAaTUYECKOI0 JI0Ka3aTeNIbCTBA; IPUBOAUTH IPUMEPHI I0KA3aTENbCTB;
CYLLECTBO IIOHATHUS aIrOPUTMa; IPUBOJAUTH IIPUMEPEL AJITOPUTMOB;
KaK MCIOJIb3YIOTCSI MaTeMaTUYeCKue OopMyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX MPUMEHEHUS JUIs
pGIHGHI/ISI MAaTEMATHUYCCKUX U HpaKTI/ILIGCKI/IX 3aaa4,
KaK MaTeMaTH4ecKH OIpe/ieJIeHHbIE (PYHKIIMH MOTYT OMUCHIBATh PealbHbIE 3aBUCIMOCTH; IPUBOIUTH PUMEPHI
TaKOI'0 OITMCAHUS,;
KaK MOTPEOHOCTH MPAKTUKU IIPUBEIN MATEMATUYECKYIO HAYKy K HEOOXOIMMOCTH PACIIUPEHUS TOHATHS YUCIIa;
BEPOSITHOCTHBIA XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAKOLIET0 MUPA; IPUMEPBI CTATUCTUYECKUX
3aKOHOMEPHOCTEUN U BBIBOJOB;
KaKUM 00pa30M reoMeTpHs BO3HUKIIA U3 MPAKTHYECKUX 3a7a9 3eMIIEMEPHUs; IPUMEPHI TCOMETPUUCCKUX
00BEKTOB M YTBEP)KJICHHI O HUX, BXKHBIX JIJIS TPAKTHKH;
CMBICJI UCaTU3al1H, ITO3BOJISIIOIICH pelIaTh 3a/1a4i PEaIbHON JEHCTBUTEIbHOCTH MAaTEMAaTHYECKUMU
METOJIaMU, IPUMEPHI OLITNOOK, BOZHUKAIOIINX MPHU HIeaTH3aIUH.

Apupmernka

yMeTb
BBINOJIHATH YCTHO apu(pMeTHYECKHE ASUCTBUS: CIOKEHUE U BBIYMTAHUE JIBY3HAYHBIX YHCEN U AECATUUHBIX
apo0eit ¢ AByMs 3HAaKaMH, YMHOKEHUE OIHO3HAUHBIX YUCEN, apu(pMeTHUeCKHe Onepaui ¢ 0ObIKHOBEHHBIMU
HpO6$[MI/I C OJHO3HAYHBIM 3HAMCHATCJIEM U YHUCIIUTCIICEM,
NEePEeXOAUTh OT OJHON (OPMBI 3aIUCH YUCEIT K APYro, MPEICTaBIATh AECATUUHYIO JpoOb B BUIE
OOBIKHOBEHHOH M B MPOCTEHIINX CIy4asx OOBIKHOBEHHYIO B BUJIE IECSITUYHOM, TPOLIEHTHI — B BUJIE IpOOU U
Z[p06b — B BUAC MMPOLUCHTOB; 3aIIMChIBATH 0O0MbIIIME U MaJIbIE YHCIIa C UCIIOJIL30BaAHUEM OEJIbIX cTeneHen
TECSITKH;
BBIITIOJIHATH apI/I(l)MeTI/I'-IeCKI/Ie ﬂGﬁCTBI/IH C paqMOHaJIbHBIMHU YHCJIaMH, CPAaBHUBATh PAllMOHAJIBHBIC U
HeﬁCTBHTeHBHBIe quciia;, HaXOOUTh B HECJIOXKHBIX ClIydadX 3HAYCHUA CTEIEHEN ¢ OEJIBIMHU ITOKA3aTCIISIMHU 1
KOpHEW; HaXOIUTh 3HAYE€HHUS YUCIIOBBIX BBIPAXKECHUI;
OKPYIJIATH LUEJIBIC YUCIIa U ACCATHUYHBIC JIpO6I/I, HaxXoauThb HpI/I6J'II/I)KeHI/I$I YHUCEII C HEAOCTATKOM U C I/I36I)ITKOM,
BBIITOJIHATDE OLICHKY YHCIIOBBIX BLIpa)KeHHﬁ;
MI0JIb30BaThCsl OCHOBHBIMH €MHULIAMH JUIMHBI, MacChl, BpeMEHH, CKOPOCTH, IIOIa1, 00beMa; BhIpaXaThb
OoJiee KpyIHbBIE €JMHUIIBI Yepe3 Oosiee MeIKrue 1 Ha000poT;
peuiaTh TECKCTOBBIC 3aJa4u, BKIIKOYad 3aJa4u, CBA3aHHBIC C OTHOICHUEM U C TPOIIOPIHHUOHAIbHOCTBIO BEIIMYWH,
ApoOsSMU U MTPOLIEHTAMHU;

HCII0JIb30BaATh npuoﬁpeTeHmﬂe 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ JEATECJIBbHOCTH U HOBCC}IHCBHOﬁ AKU3HH

TS
pPEIICHUA HECIIOKHBIX IMMPAKTUYCCKUX paCYCTHBIX 3a/la4, B TOM YHUCJIC C UCIIOJIb30BAHUEM IIPU H606XOJII/IMOCTI/I
CIPaBOYHBIX MAaTEPUAIIOB, KAJBKYJIATOPA, KOMIIBIOTEPA;
YCTHOM NPUKUIKU U OLICHKU PE3YJIbTaTa BBIYUCICHUH; IIPOBEPKU PE3YyJIbTaTa BEIYUCIICHHUS], C UCIIOIb30BAHUEM
pa3IuYHBIX IPUEMOB;
MHTEPIpPETallUU PE3yJIbTaTOB PELICHUS 334 C yU€TOM OIpaHUYEHUI, CBA3aHHBIX C peaIbHBIMH CBOMCTBaMU
paccMaTpUBaEMbIX MTPOLIECCOB U SBICHUM.



Auaredpa
yMeThb
COCTaBJISATh OYKBEHHBIC BHIPAKEHUS U (POPMYIIBI II0 YCIIOBUSM 3a]1a4; OCYIIECTBIISITh B BRIPAKEHUSAX U
(dhopMyIax YMCIOBHIE MMOJCTAHOBKH U BHITIOIHATH COOTBETCTBYIOIIHNE BHIYMCIICHHUS, OCYIIECTBIISATh
MOJICTAHOBKY OJTHOTO BBIPKECHHUSI B IPYTO€; BEIpAXKaTh U3 (hOPMYJI OJTHY MIEPEMEHHYIO Yepe3 OCTAIbHBIC,
BBIIIOJIHATH OCHOBHBIC JICHCTBHS CO CTECIICHAMHU C IEJIBIMHU IMOKA3aTeIIsIMH, C MHOTOYJICHAMH U C
anredpandecKuMu JpOo0sSMHU; BBITTOIHATE Pa3I0’KEHUE MHOTOYJICHOB HA MHOYKUTEJIH; BBITIOJIHITh
TOXIECTBEHHBIC TPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAXKCHHI,
MIPUMEHATHh CBOMCTBA apU(PMETHICCKUX KBaJIpATHBIX KOPHEH JJIsI BHIYMCIICHHS 3HAaUYE€HUI U TTpeoOpa3oBaHui
YUCJIOBBIX BBIPAKEHUMN, COAEPKAIINX KBaJAPATHBIC KOPHU;
pelaTh JIMHENHBIE, KBaJAPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHU S, CBOIAALIMECS K HUM, CUCTEMBI JBYX
JINHEMHBIX YPAaBHEHUM U HECJIOKHBIE HEJTMHEWHBIE CUCTEMBI;
pelaTth JUHEHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHON EPEMEHHON U UX CUCTEMBI,
pemaTh TEKCTOBBIC 3a7]a4M aJIreOpandecKUM METOJIOM, HHTEPIIPETUPOBATh MOJYYCHHBIN PE3YJIbTAT, IPOBOIUTH
oTOOp perieHui, ucxoasd U3 GopMyJIUPOBKH 3a1a4H;
n300pakaTh YMClia TOYKAMU Ha KOOPAMHATHOHN MPSIMOH;
OMpeeATh KOOPIMHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKH C 33IaHHBIMU KOOPJAMHATAMH; N300pakaTh
MHO’KECTBO PEIICHUH JTUHEHHOTO HEPABEHCTBA;
pacrno3HaBaTh apu(hMETHICCKHE U TEOMETPUUICCKUE TIPOTPECCHH; PEIIaTh 3a/1a4M ¢ IPUMEHEHHEM (HhOPMYITBI
00IIeTro YIeHa U CyMMBI HECKOJIBKHX TEPBBIX YICHOB;
HAXOJUTh 3HaUeHUs QYHKIUH, 3a1aHHOIN QopMmyoii, Tabmuleil, rpadukoM Mo ee apryMeHTy; HaXOJUTh
3HaYEHHUE apryMEeHTa M0 3HaYeHHUIO QYHKIINH, 3aJaHHON rpaduKoM WiH TabIuLei;
OTIPEIEIIATh CBOMCTBA (DYHKIINU 1O €€ TpaduKy; MPUMEHATh TpadUueCKue MPEACTABICHUS P PEIICHUN
YpPaBHEHUH, CUCTEM, HEPABEHCTB;
OIHCHIBATh CBOWCTBA U3YUYECHHBIX (DYHKIIUH, CTPOUTDH UX TPaUKH;
HCNO0JIb30BATH NPHOOPEeTEHHbIE 3HAHUA U YMEHUS B IPAKTUYECKOM AeATeIbHOCTH U NOBCETHEBHOM KU3HI
JUIST:
BBITIOJTHEHUS pacyeToB MO (hopMyam, AJisg COCTaBleHuUs: (POPMYII, BEIPAKAIOIIMX 3aBUCUMOCTH MEXIY
pealbHBIMH BETMYMHAMM; JJTsI HAXOXKICHHS HY>KHON ()OpMYJIIBI B CIIPABOYHBIX MaTepuaiax;
MOJIETTMPOBAHMS TPAKTHUECKUX CUTYallM U UCCIEAOBAHUH MOCTPOCHHBIX MOJENEHN C UCIIOIb30BAHUEM
ammapara anreopsl;
OTHMCAaHUs 3aBUCUMOCTEN MKy (U3NUYECKUMHU BETUYMHAMU COOTBETCTBYIOIIMMU (HOpMYIamMu, Mpu
HCCJIEIOBAHUY HECIIOKHBIX MPAKTUYECKUX CUTYallUi;
WHTEpIpEeTANy rpauKoB peabHbIX 3aBUCUMOCTEH MEKy BeTHYUHAMHU.

I'eomerpus

yMeTh
MOJIb30BATHCS TEOMETPHUECKUM SI3BIKOM TSI OTIHCAHUSI TIPEIMETOB OKPYIKAIOIIETO MHUPA;
pacrio3HaBaTh reOMETpHYECKUE (PUTYPBI, pa3IHuaTh UX B3aHMHOE PACIIOIOKEHHE;
n300pakaTh TeOMETPUIECKUE (PUTYPHI; BHIIIOIHATH YUEPTEXKH MO YCIOBUIO 33]1a4; OCYIIECTBIISATh
npeodpaszoBanus Guryp;
pacrio3HaBaTh Ha YepTekax, MOJIENIAX U B OKpYy»Karollei 00CTaHOBKE OCHOBHbIE TPOCTPAHCTBEHHBIE Tea,
n300pakaTh MX;
B IIPOCTEHIIINX CIyYassXx CTPOUTH CEYCHHS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT,
MIPOBOJIUTH ONEpalMy HaJl BEKTOPaMHM, BRIYUCIATH JUTMHY U KOOPAWHATHI BEKTOPA, YTOJI MEX/y BEKTOPaMHU;
BBIUUCIISATh 3HAUEHUS] TEOMETPUUECKUX BEJTMUUH (IUIMH, YIJIOB, IJIoIaieil, 00beMOB); B TOM YHCIE: IS YTII0B
ot 0 1o 180° onpenensTh 3HaYCHUSI TPUTOHOMETPUUECKUX (PYHKIUI 1O 3aJaHHBIM 3HAYEHHUSM YTJIOB;
HaXO/UTh 3HAUEHHS] TPUTOHOMETPUUYECKUX (PYHKLUH 110 3HAUEHHUIO OJHOM U3 HUX, HAXOJUTh CTOPOHBI, YTJIbI U
TUTOIIA M TPEYTOIBHUKOB, JUTMHBI JIOMAHBIX, YT OKPYXHOCTH, TUIOIIAAeH OCHOBHBIX T€OMETPHUECKUX QUTYD U
¢buryp, CoCcTaBIe€HHbIX U3 HUX;
pelaTh reOMeTpUYECKUe 3a1a4K, ONUPAsiCh HAa U3yUYE€HHbIE CBOMCTBA (PUI'yp M OTHOILIEHHUI MEXly HUMH,
MIPUMEHSIS TOTIOIHUTENbHBIE TIOCTPOCHUS, alreOpandyecKuii 1 TPUTOHOMETPUYECKHUIA anmapar, COOOpaXxeHUs
CUMMETpPHUU;
MIPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHUS IIPU PELICHUH 33/1a4, UCTI0JIb3Yys U3BECTHBIE TEOPEMBI, OOHAPYKHUBAS
BO3MOKHOCTH IS UX UCTIOJIb30BAHUS;
pelaTh NpoCcTeNIe IAHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTBE;



HCII0JIL30BATH NPHOOPETEHHbIE 3HAHNS U YMEHHSA B IPAKTHYECKOI 1esiITeJIbHOCTH M NMOBCEIHEBHOM KU3HHU
JUISL:
ONMCAHUs PEAIBHBIX CUTYyallUl Ha S3BIKE T€OMETPUH;
pacyeToB, BKIIOYAIOIIUX NIPOCTEHIIINE TPUTOHOMETPHUYECKUE (POPMYIIBI;
pelIeHus TEOMETPUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU
pelLeHHsl MPAKTUYECKUX 33124, CBA3aHHBIX C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEIMYMH (MCIIOJIB3YsI IPH
HE00XO0AMMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA);
. IIOCTPOCHUN F€OMETPUUECKUMHU HHCTPYMEHTaMU (JIMHEWKA, YrOJIbHUK, LIUPKYJIb, TPAHCIIOPTHP).

JIeMeHTbI JIOTUKH, KOMOMHATOPUKHU,CTATUCTUKHA U TEOPUH BEPOSITHOCTEH
yMeTb
. IIPOBOJMTH HECIOXKHBIE JOKA3ATENIbCTBA, II0Iy4YaTh IPOCTEUINNE CIEACTBUS U3 U3BECTHBIX WU paHEe
IIOJIYYEHHBIX yYTBEP)KJIECHUM, OLIEHUBATD JIOTHYECKYIO IIPABUIIBHOCTD PACCYKACHUM, UCII0JIb30BaTh IIPUMEPHI
JUI WIUTIOCTPALMM U KOHTPIIPUMEDPSI JIJIs1 OIIPOBEPIKEHMSI YTBEPKICHMUI;
. U3BJIEKaTh HH(OPMAIMIO, IPEACTABICHHYIO B TaOJIUIaX, HAa AUarpaMMax, rpaukax; COCTaBJIsITh TaOIMIIbI,
CTPOUTH AUArpaMMbl U rpauKy;
. pemaTh KOMOMHATOPHBIE 331241 ITyTEM CUCTEMAaTHYECKOTo mepedopa BO3MOKHBIX BApUAHTOB U C
HCII0JIb30BAaHNEM IIPABUJIA YMHOKEHHS;
BBIUUCIIATH CPEAHHME 3HAUYEHUS PE3Yy/IbTaTOB U3MEPEHMUI;
. HaXOJUTh YAaCTOTY COOBITHS, UCII0NIb3Yys COOCTBEHHbIE HAOIIOACHNS U TOTOBbIE CTATUCTUYECKHUE JTAHHBIE;
HAXOJUTh BEPOSITHOCTHU CIy4alHBIX COOBITUI B IPOCTEUILINX CITydasix;
HCII0JIb30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOil 1esiTeJIbHOCTH M TOBCEeJHEBHOM KM3HI
TUIA:
BBICTPAauMBaHUs apryMEHTallUU IIPU JJOKa3aTeJIbCTBE U B AUAJIOTE;
pacrno3HaBaHMsI IOTUYECKU HEKOPPEKTHBIX PaCCyKIACHU;
3aMnyucyu MaTeMaTUYeCKUX YTBEPKICHUI, 10Ka3aTeNlbCTB;
aHaJIM3a peallbHbIX YUCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJE JHAarpaMm, rpaukoB, TaOIuL;
peleHusl MPaKTUYECKHUX 33/1a4 B [TOBCETHEBHOM M MPO(ECCHOHABHON IEATEIbHOCTH C UCIOIb30BAHUEM
JeWCTBUH ¢ YucaaMu, MPOLIEHTOB, JIUH, IUIOIaAel, 00beMOB, BpeMEHH, CKOPOCTH;
pelieHns yueOHbIX U MPaKTUYECKUX 3a]1a4, TPEOYIOIIHUX CUCTEMAaTHYeCKOro rnepedopa BapuaHTOB

Buabl u popmbl KOHTpOJIA:

BXOJTHOM KOHTPOJIb (IMarHOCTUYECKass KOHTPOJIbHAs paboTa), MPOMEKYTOUHBIN (caMOCTOSITeNbHbIE PadOThI,
IIPOBEPOYHBIE PabOTHI, OJUIONPOC), TECTUPOBAHUE, 3aUETHASL CUCTEMA KOHTPOJISl, KOHTPOJIbHBIE PabOTHI,
UTOrOBasi MPOMEXKYTOUYHasl aTTecTanus (rofoBas OLEHKa)

PaGoueii nporpamMmmoii npexycmMoTpeHo nposeaenne 10 TeMaTndeckux KOHTPOJIBHBIX padoT (5 - mo anredpe, 4
- 10 TEOMETPHH, |- 0 KOMOMHATOpPHKE, CTATHCTUKE M TEOPUH BEpPOsTHOCTEH) | BXoaHAs (AMarHocTuyeckas), 2
UTOTOBBIX KOHTPOJIBHBIX paboT 10 anredpe 1 reoMeTpuu, MpOOHOTO TECTUPOBAHUS.

Pexomenaanmu mo oueHKe 3HAHMNA ¥ YMEHUH y4alIMXCH 110 MaTeMaTHKe

Onupasch Ha pPEKOMEHJALMKM, YYHUTEIb OLECHUBAET 3HAHWS W YMEHHUS YYallUXCSI C Y4YETOM MX
WHIUBUIYAIBHBIX OCOOEHHOCTEH.

Conepkanrie U 00beM MaTepualia, TMOJJISKAIIEeT0 MPOBEpPKe, ompeaensercs nporpammon. [lpu mposepke
YCBOGHHUs Marepralia He0OXOIWMO BBISIBISTH IOJTHOTY, MPOYHOCTh YCBOCHHS YYalllUMHUCS TEOPUHM U YMEHHS
MPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYyAIUsX.

Lenpro KOHTPOJISL JOTKHBI OBITH HE TOJILKO U HE CTOJIBKO BBISIBJICHHE YMEHHM yYalUXCs PeliaTh T€ WU HHBIE
KOHKPETHBIC YpaBHEHHWs, HEPAaBEHCTBA W T.Ml., HO W BBIABICHHE YPOBHA CPOPMUPOBAHHOCTH  OOIMICYyIEOHBIX
(HammpeIMEeTHBIX) YMEHUH.

OcHoBHBIMU (GOpMaMH TPOBEPKH 3HAHUM M yMEHUN YydYalIMXCs Ha YypOKax MaTeMaTUKH SIBIISFOTCS
MMCEMEHHBIC PA0OTHI U YCTHBIN OTPOC.

Crnenyer UMeTh BBHUY, YTO NMUCHMEHHBIC PaOOTHI MO3BOJSIOT B OCHOBHOM BBISIBUTH YPOBEHB NMPEIMETHBIX
3HAHWUW y4YalIuxcs, B TO BpeMsi, KaK YCTHBIM OMPOC U «CUCTEMa 3a4E€TOB» JaeT BO3MOXHOCTh B OOJIBIIEH CTETICHH
BBISIBUTh YPOBEHBb HAIIPEIMETHBIX Yy4eOHBIX yMmMeHHH. OTCloJa BBITEKaeT HEOOXOAMMOCTh COaTaHCHPOBAHHOCTH
yKa3aHHBIX (POPM POBEPKU y4EOHBIX TOCTHKECHUN YUALTHXCS.



IIpouenypa KOHTpOJIA 3HAHUM M YMEHUH yJyallluXcsl CBA3aHa C OLEHKOM U oTMeTKoM. Cienyer pa3nuyarh 3Tu
MTOHSTHS.

Ounenka — 370 npouece, AEUCTBUE (I€ATEIBHOCTD) OLIEHUBAHUS, KOTOPOE OCYILECTBIISETCS YETOBEKOM.

OTtMeTKa BBICTYNAET KaK pe3yabTaT 3TOro mporecca (pe3yabTaT JeHCTBHS), KaK €ro yCIOBHO (opMaabHOE
(4ucnoBo€) BhIpaKEHUE.

Heo6xonuMo NOMHUTB, YTO OTMETKa - 3TO HE BHJ MOOUIPEHMs WM HaKa3aHus ydamerocs. ITO
uHpopManus, BeIpaKeHHas B YUCIIOBOW (Hamnbosee ynoOHOI) ¢popme 00 ypoBHE 3HAHMN M yMEHHH IIKOJIBHUKA IO
JAHHOM TeMe (pa3zeny) Ha MOMEHT MPOBEPKHU (OCYLIECTBIECHHUsSI KOHTPOJIs ). OTMETKa BBICTABIIAETCS HE 3a «paboTy»
Ha ypOKe, MOCKOJbKY OIICHHBAETCS HE «aKTUBHOCTBY» YYaIIErocs BO BpeMs paboThl, a ypOBEHb 3HAHUH, KOTOpHIC
IoKa3aJl ydaluiics B mporecce 3Tod paOoTbl. be3ycioBHO, MpOsIBIEHHE AKTUBHOCTH Y4Yalllerocs, MONBITKA U
CTpEMJICHHE y4acTBOBAaTh B pabOTE JOJHKHBI BCAUYECKU MOOUIPSATHCS U CTUMYJIUPOBATHCS, HO IJISl TOTO CYIIECTBYIOT
IPYTHE NEAArOTUYECKUE IIPUEMBL.

Uckaxxennas (HeBepHasi) mHpOpManmsi 00 ypOBHE 3HAHUU HE IMO3BOJIMT ydalleMmycsi (M €ro pOIUTEIsIM)
clienaTh He0OXOIMMbIE BBIBOJIbI U B KOHEYHOM MTOIe€ HAHOCHUT 3HAUYUTENbHBIN BpeJl IKOIbHUKY.

CymecTBYIOT pa3iHyHbIe CIIOCOOBI OICHMBAHUS B 3aBHCHMOCTH OT TOTO, C YeM IPOU3BOAUTCS CpPaBHEHUE
JNEUCTBUM YYE€HHMKa INpU OLEHKe. Ecnu cpaBHUBAIOTCA OCUCTBHS, NPOU3BOAMMBIE YYEHHKOM B HACTOSILEM, C
aHAJIOTUYHBIMU JIEHCTBUSAMH, IPOU3BEIEHHBIMU 3TUM K€ YYEHUKOM B IIPOILIOM, TO Mbl UMEEM JIMUHOCTHBIN CIIOCO0
oueHuBaHus. Eciu cpaBHEHHE NPOUCXOAUT C YCTAaHOBJIEHHOM HOpMOM (00pa3loM) BBINOJHEHUS JEHCTBUH, TO
oOpamraeMcsi K HOPMaTHBHOMY croco0y. B ciydae cOmOCTaBHTENBHOTO CIOCO0a OLEHUBAHHUS IPOUCXOIUT
CpaBHEHHME JCHCTBUN y4yeHHMKAa C aHAJIOTWYHBIMM JEHCTBUSAMHU ApPYruX y4eHMKOB. B Tekymieil yueOHON pabote
YUUTENb, KaK MPABUIIO, UCIIONB3YET JIMYHOCTHBIM CIOCOO OLIEHMBAHMS; MPHU MOABEIACHUU UTOIOB U3YYEHUS TEMBI,
UTOrOB YETBEPTH U T.JI. — HOPMATUBHBIM.

[Ipn oneHke NHCbMEHHBIX W YCTHBIX OTBETOB YYMTEIb B IEPBYID OYEPEIb YUYUTHIBAECT IMOKa3aHHbIE
ydaluMKcCs 3HaHus U yMeHus. OLIEHKa 3aBUCUT TaKkK€ OT HAJIWYMSA M XapaKTepa MOTPEIIHOCTEH, IOMYIICHHBIX
yYalMucs.

Cpenu norpemHocTeil BbIACISAIOTCS OINOKY U HEIOYETHI.

Ommudka — 3TO MOrPEUIHOCTh, CBHUJETENBCTBYIOLIAS O TOM, YTO YYEHHMK HE OBJIAJIENl TEMH 3HAHUSIMHU U
YMEHUSAMHU (CBSA3aHHBIMU C KOHTPOJIMPYEMBIM pa3JesioM, TEMOH), KOTOPbIE OIpPeeNeHbl IPOrpaMMOi 110 MaTeMaTUKe
JUISL CPEAHEN IKOJIBI.

K ommbkam OTHOCATCS MOTPEUIHOCTH, KOTOpble OOHApYKMBAIOT HE3HAHHE YydaluluMHcs (popmyll, MpaBui,
OCHOBHBIX CBOMCTB U QJITOPUTMOB, HEYMEHHE UX MIPUMEHSTh; OTEPsI KOPHS WM COXPaHEHUE TOCTOPOHHETO KOPHS B
OTBETE, HEYMEHUE CTPOMTh U 4YUTaTh rpaduku (QyHKIMH B o0beMe NMPOrpaMMHBIX TpeOOBaHMH M T.IL.; a TaKKe
BBIUHCIIUTENbHbIE OMMOKH, €CIM OHM HE SBISAIOTCA OMHCKAMH M TNPUBEIM K HCKaXEHUIO WIH CYLIECTBEHHOMY
YIPOILEHUIO 3aJauH.

HegovyeroM cuMTaloT MOrpelIHOCTh, YKa3bIBAIOIIYI JMOO Ha HEAOCTATOYHO MOJHOE, NMPOYHOE YCBOEHHUE
OCHOBHBIX 3HAaHUM U YMEHH, JINOO Ha OTCYTCTBUE 3HAHUMN, KOTOpPBIE IPOrPAMMON HE OTHOCSTCS K OCHOBHBIM.

K Henmoueram OTHOCSTCSI ONUCKU, HEAOCTATOYHOCTh WIJIM OTCYTCTBHE HEOOXOAMMBIX MOSICHEHUH, HEOpexKHOe
BBINTOJIHEHUE 4YepTexka (eclu 4epTexk sBIsSeTCs HEOOXOAMMBIM 3JEMEHTOM pelleHus 3ajaun), opdorpadudeckue
OLIMOKY MpU HAaTMCAaHUM MAaTEMaTHYECKUX TEPMUHOB U T.II.

B 1o xe Bpems cienyeT MMETh BBHJY, YTO BCTpeyaroliuecss B paboTe 3a4epKUBaHUS M MCIPABICHMS,
CBUJETEIbCTBYIOIIME O TMOWCKE Yy4allUMCS BEPHOIO pELICHHS HE JIOJDKHBI CUUTAThCS HEIO0YeTaMU U BECTH K
CHIDKEHHIO OTMETKH, PABHO KaK U «HEYAAUHOE», 10 MHEHUIO YUWUTENs, PACIOIOXKEHUE 3allUCcedl U YepTexel npu
BBITIOJTHEHUH TOT'O MM MHOTO 33aHus. K HeoueraM He OTHOCUTCS TakKe M HEpalMOHAJIbHBIN CIIOCO0 peleHus Tex
WINA UHBIX 33/1a4, €CJIM OTCYTCTBYIOT CIIeIalIbHbIE yKa3aHUs (TpeOOBaHUs) O TOM, KaKUM 00pa3oM MU CIIOCOOOM
JIOJDKHO OBITH BBIMTOJHEHO JTO 3aJaHHE.

I'pannna mexay omumOKaMM M HeJOoYeTaMH SBJISIETCS B HEKOTOPOHM cTemeHu yciaoBHOW. [lpm omHux
00CTOSITENTLCTBAX JIOMYIICHHAS YUYALIUMUCS MOTPEIIHOCTh MOXKET pacCMaTpUBATHCS YUUTENIEM KaK OlMOKa, B APYroe
BpeMs U MPH IPYTUX 00CTOSTEIBCTBAX — KAaK HEJAOYET.

3aaHus A yCTHOTO M MHUCbMEHHOTO OIPOCca yYaIIUXCsl COCTOST U3 TEOPETUUYECKUX BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETHYECKHH BOMPOC CUUTAETCS OE3YMpPEUHBIM, €CIM IO CBOEMY COJEP)KAaHHIO MOJIHOCTHIO
COOTBETCTBYET BOIIPOCY, COAEPKHUT BCE HEOOXOAUMBbIE TeopeThueckue (akTbl U OOOCHOBAHHBIE BBIBOJIBI, a €ro
U3JI0)KEHWE W THCbMEHHAs 3allMCh MAaTEeMaTH4eCKHM TIPaMOTHBI U OTJIMYAIOTCA IOCIEI0BAaTENbHOCTBIO U
aKKypaTHOCTBIO.

Pemenue 3amaum cumTaercs Oe3ympeyHBIM, €CIM NPaBWIBHO BBIOpAaH CIOCOO pEIICHHS, CaMO pELICHHE
COIIPOBOKAAETCSI HEOOXOIUMBIMU OOBSICHEHUSIMHM, BEPHO BBINOJIHEHBl HYXHBIE BBIUMCICHHMS M IpeoOpa3oBaHUs,
II0JIy4€H BEPHBIN OTBET, IIOCIEN0BATEIBHO 3AIMCAHO PELICHUE.



OreHka OTBETa y4allerocs Mpu YCTHOM M IMUCbMEHHOM OIPOCEe MPOBOIUTCS 10 NATHOAIILHOM CHCTEME, T. €.
3a OTBET BBICTABIIACTCS OJHA W3 OTMETOK: | (mIoxo), 2  (HEyIOBIETBOPHUTENIBHO), 3 (yIOBJIETBOPUTEILHO), 4
(xoporo), 5 (OTINYHO).

Y4uutens MOKET HOBBICUTH OTMETKY 33 OPUTMHAJILHBIA OTBET Ha BOIIPOC WJIM OPUTHHAIILHOE PEIlIeHUE 3aJauH,
KOTOPBIE CBUJIETENILCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM PAa3BUTHUHU YUAILErocs; 3a perieHue 0oyee CI0XKHOM 3a1a4un
WM OTBET Ha 0oJiee CIOKHBII BOMPOC, MPEIOKEHHbIE YYallleMyCsl TOTOTHUTENBHO MOCIE BHITOTHEHHS UM 3a/IaHUH.

[Ipy BpICTAaBIEHMM YETBEPTHOM, MOJIYrOJOBOM, OTMETKM Y4YalIerocsi YYUTBIBAETCS €ro YCIELIHOCTbh Ha
MPOTSHKEHUHM BCEro IMepuoja Mojulekaniero arrectauuu. [Ipu BbICTaBIEHUM TOJOBOH OTMETKH YYUTBHIBAIOTCS
JOCTHXKEHHMS yJamerocs 3a 1, 2, 3, 4 deTBepTH U MPOMEKYTOUYHYIO aTTECTAIIMIO KaK CpeHee apruPMETHIECKOE.

Ouyenka ycmuwlx omeemos y4aujuxcsa no mamemamuke

OTBeT OLIEHUBAETCS OMMEmKOl «5», €CIIN yUCHUK:

v IIOJIHO PACKPBLI COJlepKaHie MaTepuala B 00beMe, IPeJyCMOTPEHHOM NIPOrpaMMON;

v U3JI0KUJI MaTepua rpaMOTHBIM SI3bIKOM B OIIPENEICHHON JIOTMYECKOM MOCIEN0BaTENbHOCTH, TOUHO
UCIOJIb3YSl MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

v MIPABUIILHO BBIMTOJHII PUCYHKH, YEPTEXKHU, TPa(QUKH, COMYTCTBYIOIINE OTBETY.

v II0Ka3aJl YMEHUE WIIIOCTPUPOBATh TEOPETUYECKUE TTOJI0KEHUS KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSITh
UX B HOBOI CUTYyallUX IIPU BBIIIOJHEHUH MPAKTUYECKOTO 3a/1aHNUS;

v IIPOAEMOHCTPUPOBAJ YCBOGHUE paHEe M3YyYCHHBIX COMYTCTBYIOIIUX BOMPOCOB, C(HOPMUPOBAHHOCTD U
YCTOMYMBOCTb UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHUM U HABBIKOB;

v OTBEYAJI CAMOCTOSTEIBHO 0€3 HaBOASAIIMX BOIPOCOB yuuTessd. Bo3MoXHBI 0/1HA - 1B€ HETOUHOCTH PU
OCBEILLEHUH BTOPOCTENEHHBIX BOIPOCOB MWJIM B BBIKJIAJKaX, KOTOPHIE YYEHHUK JIETKO HCIPABHJI IO 3aMEYaHHIO
YUUTEIS.

OTBET OLIEHUBACTCSI OMMEMKOU «4», €CIIN OH YJOBIIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM HA OIEHKY «5», HO
MIPH 5TOM UMEET OJIMH U3 HEJOCTATKOB:

v'B U3JI0KEHHH JIOYIIEHbI HEOObIINE IPOOEIIBI, HE HCKA3MBIINE MATEMATHIECKOE COJIEPKAHIE OTBETA,;

v/ IONyIIeHbl OJIMH — J[Ba HEJOYETa IPH OCBEIICHWH OCHOBHOIO COJCP/KAHHs OTBETA, MCIPABICHHBIC IO
3aMEYaHUIO YUUTEIIS;

v/ onyIieHsl OmMOKa WM Oojiee JBYX HEJIOYETOB IPU OCBELIEHHWH BTOPOCTENEHHBIX BOINPOCOB HIIM B
BBIKJIQJIKAX, JIETKO UCIIPABJIECHHBIC 110 3aMEUYaHUIO YUUTES.

Ommemka «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

v HEMOJIHO WM HENOCJEeN0BaTeIbHO pAcKphITO COJEp)KaHHWE MaTepuaia, HO TIoKa3aHo oOiiee
MMOHMMaHKE BONPOCa M MPOJAEMOHCTPUPOBAHBl YMEHUS, TOCTATOUHBIE ISl JAJIbHEUILIErO0 YCBOCHUS MPOrPaMMHOIO
Martepuaia (onpeaeneHHbie « TpedoBaHUSIMU K MATEMATHYECKOM MOJITOTOBKE YUAITUXCS»);

v UMENIUCh 3aTPyAHEHUS WM JONYyLIEHbl OIIMOKM B ONpENEICHUU TOHATHH, HCIOIb30BaHUN
MaTeMaTHYeCKOW TEPMHMHOJIOTHH, YEPTEXKaxX, BBIKIAJAKAX, UCIIPABICHHBIE MOCIE HECKOJBKUX HABOSIIMX BOIPOCOB
YUUTEIIS;

v YYEHHUK HE CIIPABHJICSA C MPUMEHEHHEM TEOPUH B HOBOM CUTYallMM IPU BBITOJIHEHUM MPAKTUIECKOTO
3aJJaHMs, HO BBIITOJIHWII 331aHUsI 00513aTEILHOTO YPOBHSI CII0KHOCTH O JAHHOM TeMe;

v IpU U3JI0KEHUM TEOPeTHYECKOro MaTepuajia BbIBJIEHAa HENOCTaTo4YHas Cc(HOpMHPOBAHHOCTh

OCHOBHBIX YMEHHH U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIINX CIIy4asax:

v He PacKpHITO OCHOBHOE COJIEPXKaHHe yIeOHOr0 MaTepraa;

v 00Hapy)XEeHO HE3HAHHE WM HENOHMMAHUE YYEHHKOM OOJbINEH WM HanOoliee BaKHOM 9acTH yueOHOro
MaTepuana,

v/ IONYIIIEHB! OIIMOKK B ONPEIETEHHH TOHATHIA, NP HMCIOJb30BAHMN MATEMaTHYECKOW TEPMHHOJIOTHHU, B
pHUCYHKaX, yepTekax Wi rpadukax, B BBIKJIAJKaX, KOTOpblE HE MCIPABICHBI IOCIE HECKOJIbKUX HABOISIIMX
BOIIPOCOB YUUTEJS.

Ommemka «1» cTaBUTCS, €CIU:

YUEHUK OOHApYXWJ MOJHOE HEe3HaHHE M HENOHHMMaHWEe H3y4aeMoro y4eOHOro Marepuaja WM HE CMOT
OTBETUTbH HU HA OJIMH U3 [TOCTABJIEHHBIX BOIIPOCOB 10 U3y4aEMOMY MaTepHay.

Ouenka NUCbMEHHBIX pPadom yuyauyuxcsa no mamemamuke
Ommemka «5» cTaBUTCS, €CIU:

v'paboTa BBITOJHEHA BEPHO U MOJHOCTHIO;

v'B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUH PEUICHUS HET MPOOEIIOB U OMIHOOK;

v'pellieHne He COMEPKUT HEBEPHBIX MATEMATHYECKMX YTBEPXICHHH (BO3MOXHA OJIHA HETOYHOCTH, OIHCKA,
HE SIBIIAIONIAsICA CIEJCTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOTO MaTepHaa).

Ommemka «4» CTaBUTCS, €CIIN:



v'pabora BBINOJHEHA IIOJHOCTBIO, HO OOOCHOBAHMS IIArOB PEIIEHUS HEIOCTATOYHBI (ECIM YMEHHE
000CHOBBIBATh PACCYXKACHHUS HE SBIISLIOCH CIIEIUATBHBIM O0BEKTOM ITPOBEPKH ),

v/ jonyIieHa oJHa OIMMOKa MJIM JBA-TPU HEJOYeTa B BBHIKJIAAKAX, PUCYHKAX, yepTexkax WM rpadukax (eciau
9TH BUJIbI pabOTHI HE SABIISTUCH CHIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

v/ BBITIOJIHEHO 0€3 HEJOUETOB HE MEHEE Y4 3a1aHuid.

Ommemka «3» CTaBUTCS, €CIIU:

v\ jonyineHsl 0oJiee OAHON OIMMOKU Wik Gojiee TPEX HEJOYETOB B BHIKIAIKAX, YEPTEKAX MM rpadukax,
HO ydJalluicsi BiageeT o0s3aTeIbHBIMU YMEHHSIMH 10 MpPOBEpseMOl TeMe; 0e3 HeAOYETOB BBIMOJIHEHO HE MEHee
MIOJIOBUHBI PabOTHI.

Ommemka «2» CTaBUTCS, €CIU:

v\ JIONYIIEHbl CYLIECTBEHHbIE OLIMOKM, IIOKA3aBIIME, YTO Y4YaIlWiics HE BIAACET 00s3aTeabHBIMH
YMEHHSIMHU 110 JAHHOHM TeMe B MOJIHOI Mepe;

v\ [IPaBUILHO BBIIIOJHEHO MEHEE IOJOBUHbI PAOOTHI

Ommemka «1» cTaBUTCS, €CIU:

pabora rnokasajna MmojHoe OTCYTCTBUE Yy y4alllerocsl 00s3aTeNIbHbIX 3HAHUW U YMEHHI MO MPOBEPSIEMON TeMe
WM 3HAYMTENbHAS YacTh PaOOTHI BBHITIOJHEHA HE CAMOCTOSITENIBHO.

COJAEPKAHUE YYEBHOT O KYPCA

HepaBeHCTBa H CHUCTEMbI HEPABCHCTB

JluneiiHoe 1 KBaJlpaTHOE HEPABEHCTBO C OJIHOM nmepeMeHHoN. YacTHoe 1 obliee pemnieHue. PABHOCUIIBHOCTS.
PaBHOCHIIBEHBIC Ipe0Opa3oBanus. Meton «mapabosbly,. HepaBeHCTBa ¢ 0/THOM NIEpEeMEHHOMN, COACPKAIIUE MOIYJIb.
PannonansHBIe HEpaBEHCTBA C OJIHOM IepeMeHHoM, Meto uaTepBanoB. Kpusas 3HakoB. Hectporue u crporue
HepaBeHCTBa. MHOXKeCTBa U onepaiiuil Hajg HUMU. Kpyru Ditnepa, nepeceueHrie MHOKECTB, ONlepaIus
o0benuHenus. CHCTeMbl pallMOHAIBHBIX HepaBeHCTB. YacTHOE 1 o0lIee perieHne CUCTEMBI HEPaBEHCTB,
IIEPECECUECHUE MHOMKECTB PELICHUM.

Cucrtembl YpaBHeHHI

PanronansHOe ypaBHeHHE ¢ IBYMS epeMeHHBIME. Pemenne ypaBHeHMs ¢ IByMs iepeMeHHbIMU [ Tpaduk
ypaBHeHus. CucteMa ypaBHeHU. Perienne cucteMsl ypaBHeHU. METOBI pellieHHns CUCTEM ypaBHEHUI. MeTon
NOJCTaHOBKH. MeTo[] anrebpanyeckoro ciaoKeHus. AJITOPUTM METOJla BBEACHUS HOBBIX IIepeMEHHBIX. CHCTEMBI
YpaBHEHUI KaK MaTEMAaTUYECKHE MOJIEIH peallbHBIX cuTyannii. CocTaBieHHe MaTeMaTndeckoi moaenu. Cucrema
JBYX HEIMHEHHBIX ypaBHEeHUHA. PaboTa ¢ cocTaBieHHON MOAETbIO (IPUMEHEHHE BCEX METOJI0B PELICHUS! CUCTEMBI
YpaBHEHUH).

YucaoBble PyHKIMHT

Onpenenenue uyncnoBoit pyHkuun. HesaBucumas u 3aBucuMas nepeMeHHas. O0nactb onpeneneHus (QyHKIHH.
Obnacte (MHOXecTBO) 3HaueHu ¢pyHkuun. Kycouno-3agannas ¢pyakumsa. CrocoObl 3ananus GyHKIUU
(ananutuueckuil, rpapuyecknii, TaOIMUHBIHN, cnoBecHbIl ). ['paduk QpyHxun. CBoicTBa QyHKUIMI.
Bospacraromas u yosiBaromias Ha MHOKecTBe QyHKimsa. MoHoToHHas: GpyHKkus. MccnenoBanue GpyHKIMN Ha
MOHOTOHHOCTh. OrpaHnyeHHas QyHKIMS CHU3Y W CBEpXY Ha MHOXecTBe, HarMeHbIiee Hanbobllee 3HaYCHUE
¢ynkiun Ha MHOKecTBe. UetHas pynkums. Hedernas GyHkums. AnroputM uccieoBanus GyHKIMNA Ha YETHOCTb.
I'padux HewetHor Gpynknun. ["paduk yetHol Qynkmy. CreneHHas QyHKIMS ¢ HATYPaJTbHBIM ITOKa3aTesIeM.
CBoiicTBa cTeNeHHOW (GYHKIIUH C HATYpaIbHBIM MoKa3areneM. [ paduk creneHHON GpyHKIMN C YeTHBIM
nokazareneM. [ paguk crenmeHHON QyHKIMH C HEYETHBIM Moka3areneM. KyoOndeckas mapabona. CrerneHHas
(GYHKIUS ¢ OTPHULIATETHLHBIM [ENIBIM TIoKasaTeneM. CBOWMCTBA CTENIEHHON (QYHKITUH C OTPUIATEIBHBIM IIEITBIM
nmokaszatesieM. ['paduk CTEeHHOM (YHKIIMU ¢ YSTHBIM OTPHUIIATCIILHBIM IICJIBIM ITOKa3areneM. I paduk cTerneHHOH
(GYHKIMH ¢ HEUETHBIM OTPHIIATEIBHBIM IIEIBIM ITOKa3aTeieM, PeleHue ypaBuenuit rpaduuecku. Kyouueckuit

KopeHb. CBOICTBA KOPHS TPEThEW CTENICHH U3 MOJIOKUTEIBHOTO yKcia. I'paduk GyHKIUN KOPHS TPEThEH CTENEHH.



IMocTpoenue n uTenne rpaduka GyHkImn y=" x. Peltenre MpparMoHaIbHBIX ypaBHeHuil. [TpeoGpaszoBanue
BBIPAKEHUH, COMEPKANINX ~ a.

IIporpeccun

YucnoBas nocaenoBaTensHOCTh. CrocoObl 3aaHUs YUCIOBOH MOCTIEI0BATENILHOCTH ( aHAIUTHYECKOE , CIIOBECHOE,
pexyppenTHoe). CBoiicTBa UMCIOBBIX NOCIEAOBaTEIbHOCTEH. MOHOTOHHAS MOCIIeI0BAaTEIbHOCTD. Bo3pacTaromast
MOCJIE0BATENFHOCTD. Y OBIBAIONIAs IOCIEAOBATEIHLHOCTE. DOpMyITa n-oro 4jaeHa YUCIIOBOM MOCIE0BATENBHOCTH.
Apudmernueckas nporpeccust. PazHocts apudmeTrueckoit mporpeccuu. Bospactaromast mporpeccusi. Koneunas
nporpeccust. opMyna n-ro 4jeHa apupmeTnueckoil nporpeccur. Popmyna CyMMBl N IEPBBIX YICHOB
apupmeTHyeckoil nmporpeccun. CpegHee apupmeTnieckoe. XapakTepHUCTHUIECKOE CBOHCTBO apUPMETUIECKON
nporpeccun. ['eomerpudeckas mporpeccus. 3HaMeHaTellb TeOMETpUIECKOH nporpeccuu. Bo3pacTaromas
reomerpuueckas nporpeccust. Konednas reomerpudeckas nporpeccus. @opmyia n-ro @wieHa reoOMeTpHIECKOI
nporpeccun. [lokazatensHas pyHknus. @opmyrna CyMMBI N IEPBBIX WIEHOB KOHEYHON T€OMETPHYECKOM
Mporpeccuu. XapakTepUCTHUECKOE CBOMCTBO TeOMETpHUECKON Iporpeccun. @opMyiia CI0KHOTO IPOLEHTA.
BankoBckue pacueTsl.

BekTopsl

[lonsitue Bekropa. nnHa BekTopa. PaBeHcTBO BekTopoB. Komnnneapusie BekTopel. HyneBoii BekTop. CioxxeHue
BEKTOPOB. 3aKoHbI cnokeHus. IIpaBuno tpeyronsauka. [Ipasuio napamnensorpamma. CymMma HECKOJIBKHX BEKTOPOB.
[IpaBuio MHOroyronsHuKa. Pa3HocTh ABYX BEKTOpOB. [IpoTHBONONI0KHEIM BekTop. IIponsBeneHue BekTopa Ha
yucno. CBOWCTBa YMHOKEHHUS BEKTOpa Ha uncio. [I[puMeHeHne BEKTOPOB K pelieHuto 3anad. CpenHss JUHUsS
Tpaneuuu. Teopema o cpefHel TMHUN TpaneuHy.

Metoa koopauHaT

Pasnosxenune BekTopa o JIByM HEKOJUTHHEapHbIM BekTopaM. KoopnuHaTe! BekTopa. [IpaBuiia nelicTBus Hax
BCEKTOpaMu C 3aJaHHbBIMH KOOpAWHATAMM. CBs13b MEXKAY KOOpAUHaTaMu BEKTOPA U KOOpAMHATaMU €ro Hadajia u
koH1a. [Ipocreitmue 3agaun B koopauHarax. KoopauHate! cepenuusl oTpe3ka. [[nnna Bexkropa. Paccrosane mexy
JIByMsI TOUKaMU. Y PaBHEHHUE JIMHUU Ha MJIOCKOCTU. Y PaBHEHUE OKPYKHOCTU. Y paBHEHUE NIpsAMoi. BzanmHoe
pacnosokeHne ABYX OKPYKHOCTEH.

CooTHoLIeHUsI MeKAY CTOPOHAMY M YIJIaMH TpeyrojbHuka. CKaJsipHoe Npou3BedeHHe BeKTOPOB

Cunyc, KOCUHYC, TaHT€HC, KoTaHTeHC. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI
npusegeHusa. CUHyc, KOCUHYC, TaHreHe yriaoB oT 0 10 180. @opmynbl 17151 BBIYUCIEHUS] KOOPAUHAT TOUKH.
Teopema o muomaau TpeyrojibHuka. @opMyJibl, BEIpAKAOIIKE IUIOAAb TPEYTOJIBHUKA YEPE3 JIBE
CTOPOHBI M YroJ MeXay HUMH. Teopema cuHycoB. Teopema kocuHycoB. [IprMepsl npruMeHeHns TeopemM
JUIS BBIUMCJICHUS JIEMEHTOB TpeyTrojbHUKa. Pemenne TpeyroibHIKOB. Mi3mepuTtenbHbie paboThl Ha
MECTHOCTH. YTO0JI MeX]ly BekTopamu. CKkalsipHOe Npou3BeAeHUE BeKTOpoB. CKalsipHOE MpPOU3BEACHUE B
KoopauHarax. CBOMCTBa CKaISIPHOTO TMPOU3BENECHUS BEKTOPOB. CKaJIAPHBII KBaJipaT BEKTOpA.

JTuHa OKPY:KHOCTH M IJIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKU. DOpMyJia JIsl BBIYUCICHHS yrila MPaBUJIBHOTO MHOTOYTOJIbHUKA.
Teopembl 00 OKPYKHOCTH, OTTUCAHHOW OKOJIO MPaBUILHOTO MHOTOYTOJIFHUKA U OKPY>KHOCTH, BITUCAHHOMN
B HEr0. POPMYJIBL. CBS3BIBAOIIKE IUIOAb U CTOPOHY IPABUILHOIO MHOTOYTOJIBHUKA C palyCaMHu
BIIMCAHHOW U OIIMCAHHOM OKpYx)HOCTEN. [IocTpoeHNe npaBUIIBHBIX MHOTOYI'OJIBHUKOB. JlinHa
OKpykHOCTU. DOopMyIia JUIMHBI 1yry OKpYyKHOCTH. [Inomane kpyra. [1nomans kpyroBoro cekropa.

JIBHKeHUS



[Tonsitue neuxenus. LlenrpanbHas cummerpusi. OceBasi cummeTpus. CBOKWCTBA JBUKCHUS.
[TapayiensHslil nepenoc. 11oBopor.

HauvanbHble cBeleHNs U3 CTEpeOMeTPUM

ITmockocts. [Ipsimas. BzauMHoe pacnonoxeHue MpsMon U mI0cKocTu. Muororpanuuku. [IpaBunbHbIe
MHororpanHuki. [Ipusma. IlpaBunsuas npusma. [lpsmas npusma. [lapamienenunen. CoiicTBa
npsimoyrosibHoro napamtenenunena. Humuuaap. Konye. Cdepa. Llap.

00 akcuomax NJIAHUMETPHUH

AKCHOMBI IJIAHUMETPHUH.

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOATHOCTEM

Merton nepebopa BapuanToB. Oprann3oBanHbii iepedop. [IpaBuno ymaoxkeHUS. [[epeBo BO3MOKHBIX
BapuanToB. He3aBucumerii Bb10op. @akropuai. [lepecranoBku. O6paboTka nH(pOpMAIHH.
YnopsinounBanue. Uncnossie xapakrepuctuku. ['paduku pacnpenenenus AaHHbIX. [lacnopT 1aHHBIX.
OO6muii psia nanasix. ['pynnuposka nndopmarnuu. Psaa nanusix usmepenuid. Kpataocts. O0bem
u3Mepenusi. Yacrora BapuaHToB. [ paduk pacnpenenenus BeIOOpKH. MHOroyroiabHHUK 4acToT. OCHOBHBIE
BU/JIbI CITy4alHBIX COOBITHI: I0CTOBEPHOE, HEBO3MOXKHOE, HecoBMecTUMOE coObiTue. CoObITHE,
MIPOTUBOIMOJIOKHOE JTaHHOMY coObITHIO. CyMMa JIBYX ciy4yailHbIX coObITHI. Teopema o BepOsITHOCTH

IMPOTHBOIIOJIOKHOI'O COOBITHS. TeopeMH 0 BCPOATHOCTHU ABYX HCCOBMECTUMBIX COOBITHIA.

Ilepeyenb NpuMepHBIX TeM NMPOEKTOB H MCCJIEI0BATEIbCKUX PadoT
. BuJIbI KyII0JI0B M1 HEKOTOPBIE MX MAaTEMATHYECKUE XaPAaKTEPUCTUKH.

. Jluctr Mebuyca.

. Pucyem kBagpaTHbIMU ypaBHEHUSIMHU

. AcuMITOTHI rpa@uKOB IPOOHO-PALIUOHATIBLHON (QYHKIIUU

. I3Bnedenne kBagpaTHBIX KOPHEH 0€3 KalbKYIsITOpa

. 10 crioco6oB pernieHus: KBaJpaTHbIX ypaBHEHUN

. OYHKIIMM B MATEMATUKE U B )KU3HU

. I'paduxu Qynkmmii, cogepxammx Moy
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. Perrenne 3amaq ¢ 5KOHOMUYECKHM COJIEPKAHUEM Ha MTPOICHTHI.
10. Kpenutsl — MUGBI U peabHOCTb.

11. MaremaTuka Wi UCKYyCCTBO (Ha MpUMepe padoT XyI0)KHUKOB)
12. Pemrenue ypaBuenwii B JpesHeit Unanu, ['perun, Kurae.

13. ®ynkun. Bunst pynknuii. ['padukn.

YUYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOT'O ITPOLLECCA
OcHarmienue nporiecca 00ydeHus MaTeMaTuke odecreueHo OMOIMOTeYHBIM (DOHIOM, ITEYATHBIMHU TTOCOOUSIMU,
a TakkKe MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIMU CPEACTBAMH, SKPAaHHO-3BYKOBBIMH ITOCOOUSAMH,
TEXHUYECKUMHU CPEACTBAMH 00ydeHUSsI, yIeOHO-TIPAaKTHUYECKUM 000PYI0BAaHHEM.

1. bubauoreunsbiii poHg



. HOpMaTUBHbIE TOKyMeHThI: CTaHaapT 1o maremartuke, [IpumepHas mporpamMmma OCHOBHOT'O OOIIETO
o0Opa3oBaHMs MO0 MaTEeMaTHKE,

. KOMIUICKTHI YUeOHHKOB, PEKOMEHIOBAHHBIX WM AOMYIIEHHBIX MUHHCTEPCTBOM 00pa30BaHMs M HAYKU
Poccutickoit deneparuu o anredpe U reoMeTpuu i 7-9 Ki1accos,

. Hay4yHas, HAy4HO-TIONYJISIpHAsi, HCTOpUYECKas JIUTepaTypa, yueOHas IuTeparypa, Heooxoaumast st
MMOATOTOBKH JIOKJIAJIOB, COOOIICHHUIA, pedepaToB, TBOPUECKUX padoT,

. MOCOOMS IJIsl IOJITOTOBKH M TIPOBEACHUS TOCYIapCTBEHHON aTTECTAlMU TI0 MAaTEMATHKE 3a KypC
OCHOBHOI1 IIKOJBI,

. CIpaBOYHbIE TOCOOUS (FHIMKIONEANH, CIIOBAPH, CIPABOYHUKHU IO MaTeMaTHKE U T.I1.),

. METOJIMYCCKUE MTOCOOUS I YIUTEISL.

2.IleyaTHble mocoOus

. TabJIUILIBI IO aredpe U reoMeTpHH IS 7-9 Ki1accoB, B KOTOPBIX MNPEICTAaBJICHBI MpaBuia JIeHCTBUH C
YHCIIaMU, Ta0IHUIIBI METPUYECKIX MEpP, OCHOBHBIE CBEJICHUS O MJIOCKUX U MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, OCHOBHBIC MAaTEeMAaTHICCKUE OPMYJIIbI, COOTHOIICHUS, 3aKOHBI, TPaPUKH
GyHKIUH,

3.AndopmanuoHHbIe CPeACTBA

. MYJIbTUMEANIHBIE 00yYarolIie MPOorpaMMbl U 3JIEKTPOHHBIE yueOHbIe U3JaHUS TI0 OCHOBHBIM
pasznenaM Kypca MaTeMaTHKH, OPHCHTHPOBAHHBIC HA CUCTEMY JTUCTAHIIMOHHOTO O0YYCHHSI TUOO UMEIOIIHE
POOJIEMHO-TEMAaTHICCKUI XapakTep U 00SCIICUNBAIOT JOTIOTHUTEIBHBIC YCIOBHS VIS H3y4EHUS OTICIIBHBIX
TEM U pa3JieioB

. ANEeKTpOoHHAas 0a3a JaHHBIX [Tl CO3JIaHUS TEMAaTUYECKUX U UTOTOBBIX PA3HOYPOBHEBBIX
TPEHUPOBOYHBIX U MPOBEPOYHBIX MATEPHUAJIOB JIJISl OpraHu3anuu (PPOHTATBHON U HHIUBUyaTbHOU PabOTHI.
OTH I0COOHSI TPETOCTABISIFOT TEXHUYECKYIO BO3MOKHOCTh TIOCTPOSHUS CUCTEMBI TEKYIIETO ¥ UTOTOBOTO
KOHTPOJISI YPOBHS MTOATOTOBKH YUaluXcs (B TOM YHCIe B pOPME TECTOBOTO KOHTPOJIA),

. MHCTpYMEHTaJIbHAS cpejia o MaTemMaTtuke. IHCTpyMeHTallbHas cpeia MPeI0CTaBIIsIeT BO3MOKHOCTh
MTOCTPOCHHUS U UCCIICIOBAHMS TE€OMETPHUUECKHUX YepTeke, TpadukoB (YHKIUH, TPOBEACHUS YUCIOBBIX U
BEPOSTHOCTHO-CTATHCTUICCKUX IKCIICPUMEHTOB.

4.Texunuyeckue cpeacTsa 00y4eHHs

. MYJIbTUMEIUNHBIA KOMIIBIOTED;
. MYJIbTUMEAUAIIPOEKTOP;
. WHTEPAKTUBHAA JI0CKA;

5.YueOHO-IpaKTH4YeCKOe 000pyA0BaHME

. KOMIUIEKT YE€PTEKHBIX HHCTPYMEHTOB, KOMIUIEKTHI IUTAHUMETPUUECKHUX U CTEPEOMETPUUECKUX TET
(1eMOHCTpAIIMOHHBIX U Pa3/1aTOYHBIX).

6. YueOHO-MeTOIHYECKOE 0ODecTeueHme.

Jlutepatypa ocHOBHasi M JONOJIHUTEJIbHAS

Anrebpa 7-9 xnacchl.

1. Anrebpa 9 Yacte 1 yuebnuk. A.I'. Mopakosuy, I1.B.Cemenos;



2. Anrebpa 9 Yacts 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcannpora, T.H. Mumycruna, E.E.
Tynpunnckas, [1.B.CemeHoB;

Anrebpa 9. CamoctositenbHbie padboThl. JI.A. Anekcanaposa;

Anrebpa 9. Konrponbabie pabotsl. JI.A. Anekcanapona,

Anrebpa 7-9. Tectol. A.I'. Mopnkosuy, E.E. TynpunHCKas;

3
4
5
6. Anrebpa 7-9. Meronudeckoe nmocobue mis yaurens. A.I'. Mopakosuy;
7 [Toypounoe rranupoBanue no anredpe. 9 knace. T.JI. Adanacbesa, JI.A. Tanununa;
8 CO6opnuk 3amau no anredpe 7-9. M.B. Tkauesa, P.I'. ["azapsiH;

9 ['oToBuMCcs K onuMmmnuaaam no mateMatuke. A.B.Dapkos.

IIpe3entanumu:

1.Ypoku anre6pst Kupmia u Medoaus 7-11

2. Ypoku reomerpun Kupumna u Medoaus 7-11

3.YuebHoe 3eKTpoHHOE n3AaHue MaTtemaTuka 5-11

4.bosbIas SHIMKIONEUS KOJIbHUKA 5-11 Kitacchl

6.0OnekTpoHHOe yueOHoe mocobue MHTepakTuBHAs MaTeMaTrka 5-9

HNurepHer pecypcesl :

. MunuctepcTBo oOpazoBanus PO;

. http://www.drofa.ru — caiit uzgarenscrea «JIpoda»

. http://www.informika.ru/;

. http://www.ed.gov.ru/ ;

. http://www.edu.ru/

. http://uztest.ru

. http://4ege.ru

. TectupoBanue online: 5 - 11 xiacest :  http://www.kokch.kts.ru/cdo/
. Ilegarornyeckas mactepckas, ypoku B MIHTepHET 1 MHOTOE Ipyroe:

http://teacher.fio.ru

. Hogrie Texnonoruu B oOpazoBanuu:  http://edu.secna.ru/main/

. [TyreBoauTens «B Mupe HayKu» IS MIKOJILHUKOB:  http://www.uic.ssu.samara.ru/~nauka/
. Merasauuknoneaus Kupumna u Medonusi:  http://mega.km.ru

. CalThl « QHIMKIIONEINH SHIIUKIIONIEINI», HATpUMep:

. http://www.rubricon.ru/ ;

. https://math-oge.sdamgia.ru



