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[HosicHuTEIbHAA 3alIMCKA
Pabouast mporpamMmma 1o MaTeMaTHKe JJIs ydaluxcsi 7 Kjacca cpeaHed o01eo0pa3oBaTebHOM MIKOJIBI  pa3paboTaHa
B COOTBETCTBUH C:

» 3axkoHoM «O06 obpazoBanuu B Poccuiickoit denepanmm» ot 29.12.2012r. No273-D3;

» DenepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTEebHBIM CTAHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHMs, YTBEPKAEHHOTO
npuka3oM MunucrepcTBa oopasoBanus u Hayku Poccuiickoit @enepaunu ot 17.12.2010r. Ne 1897.;

» [IpumepHOli  mporpaMMoOll OCHOBHOTO  00miero oOpa3oBaHHs 1O MaTtematuke (0a30BBI YpPOBEHB), OJOOPEHHOM
pemenneM ®YMO mo obmemy obpazoBanuto ot 08.04.2015r., mpotokomn Ne 1/15

» npuka3 MunucrepcrBa npocserienus Poccniickoit @enepanuu ot 20.05.2020 Ne 254 «O06 yTBepkIeHUN (enepaTbHOTO
nepevHsl y4eOHHMKOB, JIOMYIIEHHBIX K HCIOJIb30BAaHUIO TPU pPEATU3alMU HMMEIONIMX TOCYJapCTBEHHYIO aKKpPEIUTAIUIO
o0Opa30BaTeNbHBIX MPOTPaMM HAYaJIBHOTIO OOIIEr0, OCHOBHOTO OOILEro, CpeaHero odiiero oOpa3oBaHMs OpraHU3allUsMU,
OCYILIECTBISIOIUMU 00pa30BaTEIbHYIO EATEIbHOCTh

» pabodell TporpaMMoi OCHOBHOTO 001Iero oopasoBanus mo marematuke ([Iporpamma. Marematrka. 5-9 knaccel / [aBT.-
coct. A.I''Mepansk,B.b.[Tononckuii] — 2-¢ m3a.,mepepad. —M. : «Berrana-I"pad», 2017T.)

» Yuebnoro mrana MKOY «COIII Ne7» . [ToneBoii.

JlanHast mporpaMma OpUEHTUPOBAHA HA YICOHUKHU:

«Anrebpa. 7 ximacce» aBropsl: A.I'. Mepansik, B.b. [lonmonckuii, M.C. Sxup.

« I'eometpus 7 — 9 knacce» aBTopsl: JI. C. AtanacsH, B. @. byry3o0s, C. b. Kagomues u ap.

N3ydyeHne mareMaTUKU B OCHOBHOM IIIKOJIE HAITPABJIEHO HA IOCTHXKEHUE CJACAYIOIIUX LeJIeH:
— pa3BUTHE JJOTUYECKOTO U KPUTUUECKOTO MBILIIEHUS, KYJIBTYPbl PEUH, CIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;
— (hopMHpOBaHKE y YUAIIMXCA UHTEJUIEKTYaJIbHONM YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K IIPEOI0JICHUIO
MBICJIUTENIbHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OMbITA;
— BOCIIUTaHUE KaYeCTB JJUYHOCTH, 00ECTICUMBAIOIINX COLUATBHYI0 MOOMIBHOCTD, CHOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHbBIE
peLIeHMS;
— (hopMHUpPOBaHUE KAYE€CTB MBIIIUICHHS, HEOOXOIUMBIX JUIsI aJIaliTallid B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE;
— pa3BUTHE UHTEpECa K MaTeMaTHYECKOMY TBOPUYECTBY M MaTeMaTHUYECKHX CIIOCOOHOCTEH;



— ¢opMUpOBaHKE TPECTABICHUN O MaTeMaTHKE KaK YaCTH 00IEUeTOBEYeCKON KYJIbTyphl, O 3HAUUMOCTH MaTEMaTUKU B
Pa3BUTUU IIUBIIIA3AIMYA U COBPEMEHHOTO OOIIECTBA;

— pa3BUTHE MPEACTABICHUN 0 MaTeMaTHKe Kak (popMe ONMHUCaHUs U METOE MMO3HAHUS AEUCTBUTEIBLHOCTH, CO3JaHUE YCIOBUI
IUI IPUOOPETEHNUS IEPBOHAYAIIBHOTO OIBbITA MATEMATUYECKOTO MOJEIINPOBAHNS;

— ¢hopMupOBaHUE OOMIMX CIIOCOOOB MHTEIUIEKTYaIbHON JESTEIbHOCTH, XapaKTEPHBIX JUIsl MATEMATHUKHU U SIBIISIFOIIUXCS
OCHOBOW MMO3HABATEIBHON KYJIbTYPhI, 3HAUUMOU ISl pA3IUYHBIX Cep YETOBEUECKON NEATEIbHOCTH;

— OBIIQJICHHE MaTeMaTHUYE€CKUMH 3HAHUSAMU U YMEHUSAMHU, HEOOXOAMMBIMU ISl IPOAOJKEHNSI 00yUeHHUs B CTapIICH IKOJIE UITH
MHBIX 00111€00pa30BaTENbHBIX YUPEXKICHUIX, N3YUCHHUS CMEKHBIX TUCIUIUINH, 7Sl IPUMEHEHHSI B TIOBCEAHEBHOM KU3HH;

— co3faHue pyHIaMeHTa Il MaTEMaTHYECKOTO pa3BUTHUsA, (DOPMUPOBAHHSI MEXAHU3MOB MBILLIEHUS, XapaKTEPHBIX IS
MAaTeMaTUYECKOU IEATEIbHOCTH.

3agaum:

OBJIAJIETh CUCTEMOM MaTeMaTHYECKHX 3HAHWA W YMEHUH, HEOOXOIUMBIX I MPUMEHEHHsS B MPAKTHYECKOW NESTEIBHOCTH,
W3YYECHUU CMEKHBIX TUCIUIIINH;

CIoCcOOCTBOBATh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (POPMHUPOBATH KadeCcTBa, HEOOXOAUMBIE YEJIOBEKY ISl TOJHOLIEHHOM JKU3HH B
COBPEMEHHOM OOIIECTBE, CBONMCTBEHHBIE MAaTEMATHYECKON EATEIBHOCTH: SICHOCTH W TOYHOCTH MBICTH, WHTYHUIIUH,
JIOTUYECKOI0 MBIIIJICHHSI, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHIOCOOHOCTH K NMPEOI0JIEHUIO TPYAHOCTEH;

dbopMupoBaTh MpEACTaBICHUA 00 UIESIX U METOJaX MaTeMaTHKH KaK YHMBEpPCAJIbHOIO SI3bIKa HAYKH U TEXHUKH, CPEJICTBaX
MOJIETTUPOBAHUS SIBJICHUN U TIPOIIECCOB;

BOCIHTHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHHWE K MaTeMaTHKE KaK 4acTU OOIeYesIOBEYECKOW KYJIbTYphl, UTparoIieil 0co0yro
pOJIb B 00IIECTBEHHOM Pa3BUTHH.

XapakTepUCTHKA COePKaHNMsI OCHOBHOI0 00111ero 00pa3oBaHusl 10 MaTeMaTHKe

[IporpamMmMa o MaTemMaTHKE COCTaBJIeHa Ha OCHOBE DyHIaMEHTAIBLHOTO Sapa COAepKaHUs 00IIero 00pa3oBaHus U
TpebGoBanuii k pe3ynbTaTam o0IIero 00pa30BaHus, MIPEACTABICHHBIX B DeneparbHOM rocyJapcTBEHHOM 00pa30oBaTEIbHOM
cTanaapre obiero oopazoBanus. B Hell Takke YUYUTHIBAIOTCS OCHOBHBIC UJIEU U TIOJI0KeHUsI [I[porpaMMbl pa3BUTUS U
(dhopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX JEHCTBUMN ISl OCHOBHOTO OOIIETO 00pa3oBaHuUs.



CopeprxaHre MaTeMaTuyecKoro 00pa3oBaHus MPUMEHUTEIBHO K OCHOBHOW LIKOJIE MPEACTABIEHO B BUJIE CAEAYIOIINX
CoZlep KaTeNIbHBIX pa3iesioB. ITo apudmeTnka; anredpa; GyHKIIUH; BEPOSITHOCTh U CTATUCTUKA, TEOMETPH .

Hapsiny ¢ aTum B coepxkaHue OCHOBHOTO 00111ero 00pa30BaHusl BKIIOUEHBI JIBa IOMOJHUTEIBHBIX METOI0JIOTHYECKUX
paszena: JIOTUKa U MHOKECTBA; MaTEMaTUKa B UCTOPUYECKOM Pa3BUTHUH, YTO CBSI3AHO C peaju3aluei neinen
OOIIEMHTEIIEKTYaJILHOTO ¥ O0IIEKYJIBTYPHOTO pa3BuTHs yuanmxcs. Cojep:kaHrue KakI0To U3 3TUX pa3/iesoB pa3BOPAUNBACTCS
B COJEPKATEIBbHO-METOANYECKYIO JIMHHUIO, TPOHU3BIBAIOIIYIO BCE OCHOBHBIE Pa3/IeIIbl CONEPKAHNUS MAaTEMATHIECKOTO
oOpa3oBaHus Ha TaHHOU cTyreHu oOydeHust. [Ipu sTom nepBas nuHust — «Jlornuka u MHOKECTBa» — CIY>KUT LIEJIM OBJIAJICHUS
YYalIMMHUCA HEKOTOPBIMH 3JIEMEHTAMU YHUBEPCAJIBHOTO MAaTEMAaTHUUECKOTO S3bIKa, BTOpasi — «MaremMaTrnka B MICTOPUYECKOM
Pa3BUTHI» — CIIOCOOCTBYET CO3[JaHUIO OOILIEKYJIbTYPHOIO, TYMAHUTAPHOTO (hOHA U3YUEHHS Kypca.

Copeprkanue pazaena « Anaredpay cnoco0cTByeT (GOPMUPOBAHUIO y YUAIIMXCS MATEMAaTUYECKOTO arlrapara JJisi peIeHusI
3aJlay U3 pa3HbIX pa3/JejIoB MAaTEMAaTHKU, CMEKHBIX TIPEIMETOB, OKPYKAIOIIEH pealbHOCTU. S3BIK anreOpbl MO TYEPKUBAET
3HAYCHHE MAaTEMAaTUKHU KaK S3bIKa JJIs IOCTPOCHUS MAaTEMATHYECKUX MOJEJIEN MPOLECCOB U ABJICHUM pealbHOTro Mupa. B 3agaun
M3YyUYEHHUS alnreOphl BXOJAT TAKKE Pa3BUTHE AITOPUTMUUYECKOTO MBIIUICHHS, HEOOXOAMMOTO, B YACTHOCTH, /ISl OCBOEHUS Kypca
nH(pOpMaTUKU, OBIIAJICHNE HAaBbIKAMHU JIETYKTUBHBIX paccyxaeHuid. [I[peobpa3zoBanrie CUMBOJIbHBIX ()OPM BHOCUT
crienrpUYECKUil BKJIaJl B pa3BUTHE BOOOPAXKEHHUSI YUAITUXCS, UX CTOCOOHOCTEHM K MaTeMaTU4eCKOMY TBOpUECTBY. B ocHOBHOM
IIKOJIE MaTE€pUAJl TPYHIIUPYETCS] BOKPYT PAlMOHAIBHBIX BBIPAXKEHHI, @ BOIIPOCHI, CBSI3AHHBIE C UPPALMOHAITIBHBIMA
BBIPOKEHUSIMH, C TPUTOHOMETPHUECKUMU HYHKIUSIMH U TPEe0OPa30BaHUSIMU, BXOJIST B COJIEPIKaHUE Kypca MaTEMaTUKH Ha
cTapiiel CTyneHu 00y4eHus B MIKOJIE.

Coneprxanue paznena « DyHKIIUW» HAIEJICHO Ha TIOyYeHUEe TKOJIbHUKAMHU KOHKPETHBIX 3HAHUN O (PYHKITUU KaK
BaOKHEHUIIIEH MaTEMaTHYECKON MOJIEIH JIJIsi OTIMCAHUs ¥ CCIIeIOBAaHUS pa3HOOOpa3HbIX MpoIleccoB. M3yueHue 3Toro Marepuania
CIOCOOCTBYET PAa3BUTHIO Y YUAITUXCS YMEHHUS UCIIOJIH30BATh PA3IMYHbBIC SI3bIKU MAaTEMATHUKH (CIIOBECHBIN, CUMBOJIUYECKHM,
rpaduyeckuii), BHOCUT BKJIaa B hOpMUPOBaHUE MIPEJACTABICHUM O POJIM MATEMATUKH B PA3BUTUH ITUBUIIM3ALMH U KYJIbTYPHI.

Paznen «BeposITHOCTh U CTaTUCTUKA» — 00s13aTEIbHBIN KOMIIOHEHT IIKOJIBHOTO 00pa30BaHusl, yCUIIMBAIOIINMI €ro
MPUKIIATHOE U MTPAKTUYECKOE 3HaUCHUE. ITOT MaTepra HEOOX0 UM, TIPEK/IE BCETO, sl (POPMUPOBAHUS Y YHAIIUXCS
(GYHKIIMOHATBLHOM TPAMOTHOCTH — YMEHUS BOCIPUHUMATh U KPUTHYECKH aHATHM3UPOBATH HH(OPMAITUIO, TIPEICTABICHHYIO B



pasnu4HBIX (OpMax, TOHUMATh BEPOSATHOCTHBIA XapakTeP MHOTUX PEaTbHBIX 3aBUCUIMOCTEH, TPOU3BOAUTH MPOCTEHIIHE
BEPOSATHOCTHBIE PACYETBHI.

N3yyenne ocHOB KOMOMHATOPHUKHU MTO3BOJIMT YHAIIEMYCsl OCYIIIECTBIISITh PACCMOTPEHHUE CITydyaeB, Iepedop U MoICUeT Ynciia
BAPUAHTOB, B TOM YHUCJIE B POCTENIINX MTPUKIATHBIX 33/1a4ax.

[Tpu n3ydyeHnn CTaTUCTUKHU U BEPOSATHOCTH O0OTAAIOTCS MPEACTABICHHUS O COBPEMEHHOM KapTUHE MUPA U METOJIaX €ro
ucciaenoBanusi, PopMUpyeTCs MOHUMAHNUE POJIM CTATUCTUKU KaK MCTOYHHKA COIMAIBHO 3HAUMMON WH(OPMAIIH U
3aKJIaJbIBAIOTCA OCHOBBI BEPOATHOCTHOTO MBILIJICHUS.

[enb conepkanus pasnaena «I'eoMmeTpus» — pa3BUTh y yUAIIUXCSl IPOCTPAHCTBEHHOE BOOOPaKEHUE U JIOTUUECKOE
MBIIIUICHUE TTyTEM CUCTEeMAaTUYECKOT0 U3YYEHUSI CBOMCTB T€OMETPUUECKUX (DUTYp HA IIOCKOCTH U B MPOCTPAHCTBE U
MIPUMEHEHUS TUX CBOMCTB MPU PEUIEHUHU 3a7a4 BIUUCIUTEIIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas poJib NpU
3TOM OTBOAMTCS PA3BUTHUIO Fr€OMETPUUYECKON HHTYHIIMU. CoyeTaHue HATJSIHOCTU CO CTPOTOCTHIO SIBISIETCS HEOTHhEMIIEMOM
YaCThI0 T€OMETPUYECKUX 3HAHUMU.

Oco0eHHOCThIO pa3nena «JIoruka 1 MHOKECTBa» SIBJIIETCA TO, UTO MPEICTABICHHBIN B HEM MaTepua
MPEUMYIIECTBEHHO U3Y4YAETCS MPU PACCMOTPEHUM Pa3IMUHBIX BONPOCOB Kypca. COOTBETCTBYIONIMI MaTEpUall HALIEIIEH Ha
MaTeMaTUYECKOE Pa3BUTHE ydaluxcs, GOPMUPOBAHUE Y HUX YMEHUS TOYHO, CIKATO U SCHO M3JIaraTh MbICIIA B YCTHOU U
NMUCbMEHHOMN PEYU.

Paznen «MaTtemaTuka B UICTOPUYECKOM Pa3BUTHN» MpEAHA3HAYEH 1 (POPMUPOBAHUS MPEICTABICHUN O MAaTEMAaTHKE KaK
YaCTH YEJIOBEYECKOUN KYJIbTYPHI, I 00IIET0 pa3BUTHUS IIKOJIBHUKOB, IS CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKON CpPeIbl OOyUCHHUS.
Ha nero He BbIIEIAETCS ClIENUAIBHBIX YPOKOB, YCBOCHHE €I0 HE KOHTPOJIUPYETCS, HO COJIEPKAHUE ATOrO pas3jiesia OpraHudHO
MPUCYTCTBYET B y4eOHOM IPOIIECCe KaK CBOETO Pojia TyMaHUTApHBINA (OH TPH pacCMOTPEHUH MPOOIEMATHKA OCHOBHOTO
coJiepKaHusl MaTEMAaTUYECKOT0 00pa30BaAHMUS.

Mecto npeamera B deepajibHOM 0a3UCHOM Y4eOHOM ILJIAHE.

CornacHo ¢enepanpHOMy 0a3UCHOMY yueOHOMY IUJIaHy JJI11 00pa30BaTelIbHBIX yupexxaeHut Poccuiickoit denepannn Ha
u3ydeHue anreopsl B 7 kiacce otBoauTcs 105 rogoBhIX 4acoB U3 pacyeTa 3 4acoB B HENEII0, HA U3y4YeHue reometpun — 70 4acoB
13 pacuéra 2 4acoB B HEJIETIO.



Ili1anupyembie pe3yabTAThl 0CBOCHUSA 00yYAO UMM CS

I/I3y‘{€HI/I€ MAaTCMAaTHUKHN I10 ,HaHHOﬁ mporpamMme CHOCO6CTBy€T q)OpMI/IpOBaHI/II-O Y yHaliuxcCs JIMYHOCTHBIX, MCTAIIPECIAMCTHBIX

U TIPEIMETHBIX Pe3yJIbTATOB 00y4eHHsI, COOTBETCTBYIOIIUX TPeOOBaHUAM (eZepalibHOTO rOCyAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO O0IIEr0 00pa3oBaHUs.

1)

JInyHOCTHBIE pe3yJIbTaThl:

1) ymeHwme SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M ITMCbMEHHOW PEYH, TOHUMATh CMBICI ITOCTABJICHHOM
3aJla4uM, BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

2) KPUTUYHOCTh MBIIUICHHSI, yMEHUE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIUYAThH TUTIOTE3Y OT
¢akra;

3) mpencraBieHne 0 MaTEMaTHYECKON HayKe Kak cepe YeToBeUeCcKOi IeITeTbHOCTH, 00 3Tanax ee pa3BUTHA, O ee
3HAYMMOCTH JJI PA3BUTHS LIUBUIN3ALNN;

4) KpeaTUBHOCTh MBIIUICHHSI, THUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTD TIPU PEIICHUU MaTEeMaTHYSCKUX 3a7ay;

5) yMeHne KOHTPOIMPOBATH MPOIIECC U PE3YNIHTAT yI4eOHONH MaTEMAaTHIECKOH esITeNbHOCTH;

6) criocOOHOCTh K IMOIIMOHATIBHOMY BOCIIPHSITUIO MAaTEMAaTUIECKUX 00BEKTOB, 33/1a4, PEIICHUH, pacCyKICHUH;

MeTanpeaMeTHble pe3yJIbTaThl:

NepBOHAYaJIbHbIE MTPEICTABICHUS 00 HIEAX U O METO/IaX MaTeMaTUKH Kak 00 YHUBEPCAJILHOM SI3bIKE HAYKU U TEXHUKHU,
CPEIICTBE MOJEIMPOBAHHUS SBJICHHUI U ITPOLIECCOB;

2) yMEHHUE BUJICTh MATEMATUYCCKYIO 33/1a4y B KOHTEKCTE MPOOJICMHOM CUTYalluy B APYTHX TUCIUILUIMHAX, B OKPYKAFOIICH
KU3HU;

3) yMeHHe HAaXO/UTh B PA3IMYHBIX HCTOYHHKAX UHPOPMAIINIO, HEOOXOIUMYIO ISl PEIICHUS MAaTeMaTUIECKUX MPOOJIeM, U
MPEACTABISATH €€ B MOHATHOM (hOpME; MPUHUMATH PEUICHUE B YCIOBUSAX HEMOJIHON U U30BITOYHON, TOUHOM U
BEPOSITHOCTHON MH(DOpMAINK;

4) yMeHHe TIOHUMATh U HCIIOJIh30BaTh MAaTEMAaTHUECKHE CPE/ICTBA HATISITHOCTH (TpaduKu, THarpaMMbl, TaOJIHIBI, CXEMbI U
Ap.) A WUTFOCTPALIMK, UHTEPIPETAIMHN, ApTYMEHTALIHNH;

5) yMeHue BBIIBUTATh THUIIOTE3bI IIPH PEIICHUH y4eOHBIX 33]]a4 ¥ TOHUMATh HEOOXO0IMMOCTh UX TIPOBEPKH;

6) yMeHue IPUMEHSTh HHYKTUBHBIC U JIAYKTHBHBIC CIIOCOOBI pacCy KICHUH, BUNETh PA3IUYHBIC CTPATETUH PEIICHUS
3a/1ay;



2)

7) IOHUMaHUE CYIIHOCTH AJITOPUTMHUSCKHX TPEIITUCAHHIA U YMEHHE JCHCTBOBATh B COOTBETCTBUH C MPEITIOKESHHBIM
ANTOPUTMOM;

8) yMeHHe caMOCTOSTEIIbHO CTaBUTD IIEJIH, BEIOUPATh U CO3aBaTh aJITOPUTMBI JIJIS PEIICHHS YIeOHBIX MAaTEeMAaTHICCKUX
poOJieM;

9) yMeHHMe IIaHUPOBATh U OCYILECTRIIATH JCATEIBHOCTD, HAMPABJICHHYIO HA PEIICHHUE 3a1a4 UCCIICIOBATEIBCKOTO
XapakTepa,

IIpeameTHbIE pe3ybTATHI:

1) ymeHue paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHUPOBAHHUE, U3BIICUCHUE HEOOXOAMMOI HH(OpMAIIHH);

2) BiajieHue 0a30BBIM MOHATUHHBIM aIllapaToM:

— pa3BUTHUE NPEJICTABIEHUI O YHUCIIE,

— OBJIaJICHUE CUMBOJIBHBIM SI3IKOM MaTEMAaTHUKH,

— U3YYEHUE JIEMEHTAPHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH,

— OCBOEHHUE OCHOBHBIX (JaKTOB M METOJIOB IJIAHUMETPUH,

— 3HAKOMCTBO C MPOCTEHIITUMHU MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBONCTBAMH,

— (¢opMUpOBaHUE MPEICTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealIbHOM MHUPE U PA3JIMUHBIX CIIOCO0AX UX
U3y4deHus, 00 0COOEHHOCTSIX BHIBOJIOB M MPOTHO30B, HOCSIIINX BEPOSTHOCTHBIN XapaKTep;

3) oBnajieHUE MPAKTHYCCKH 3HAYMMBIMU MaTEMAaTHICCKUMH YMEHUSAMH M HaBBIKAMHU, MX TIPUMCHEHHUE K PEIICHUIO
MaTeMaTUYECKUX U HEMAaTEMAaTUUECKUX 3a/1a4, TPEAIO0JIaraloniee yMeHue:

— BBITNIOJIHAThH YCTHBIE, MUCbMEHHbBIE, UHCTPYMEHTAJIbHBIE BBIUMCIICHUS; TPOBOIUTH HECJIOKHBIE TPAKTUUYECKUE PACUETHI C
HCIIOJIb30BAaHUEM TTPH HEOOXOJUMOCTH CIPABOYHBIX MAaTEPHAIIOB, KAJIbKYJISTOPA, KOMITBIOTEPA,

— BBITOJHATH alredpandeckue mpeoopa3oBaHus PAIIMOHATBHBIX BRIPAXKCHHM, MPUMEHSATD UX JIJIS PEIICHUs YICOHBIX
MaTeMaTUYECKHUX 3a7a4 U 3aJ]1a4, BOZHUKAIOIINX B CMEXHBIX YUYEOHBIX NMPEIMETAX;

— MOJIB30BATHCS MaTEMaTHYECKUMU (HOPMYJIaMU U CAMOCTOSATEIBHO COCTABIATh (POPMYJITBI 3aBUCUMOCTEN MEXIY
BEJIMYMHAMU Ha OCHOBE 000OIIEHUS YACTHBIX CIIy4aeB U dKCIIEPUMEHTA;

— pelIaTh JIMHENHBIE U KBaJAPATHBIC YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJIMMBIE K HUM YPaBHEHUS, HEPABEHCTBA,
CUCTEMBI; MPUMEHSTH rpaduyecKue MPEeACTABICHUS IJIsl PEIICHUS U UCCIEAOBaHUS YPaBHEHU, HEPABEHCTB, CUCTEM;
MIPUMEHSTH TTOJTYYE€HHbIC YMEHHUSI 11 PEUIeHUs 3a71a4 U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, MPAKTHKH;

— cTpouTh Tpaduku GyHKIIUN, OIMCHIBATh UX CBOMCTBA, UCIOJIB30BaTh (PYHKIITMOHAIBHO-TpadUIECKUE TPEACTABICHUS IS
OTHMCAHMS M aHAJIM3a YYCOHBIX MATEMAaTHUYECKUX 3a7a9 U PEATbHBIX 3aBUCUMOCTEH;



— WCTOJ30BaTh T€OMETPUUCCKUH SI3BIK JUIS OMMCAHUS MTPEAMETOB OKPYKAIOIIETO MUPA; BHITIONHATH YEPTEKH, ACTIaTh

PUCYHKH, CXEMBI, TIO YCIIOBHIO 337124,

— W3MEPSATH JJIMHBI OTPE3KOB, BEJIMUMHBI YTIJIOB, UCIIOJIH30BATh (DOPMYJIBI JIsl HAXOXKICHHS TIEPUMETPOB, TUIOIIAICH 1

00bEMOB T€OMETPUUECKUX (QUTYD;

— MPUMEHSATH 3HAHHSI O TEOMETPUICCKUX (PUTypaxX W UX CBOMCTBAX JUIS PEIICHUS TEOMETPUUSCKUX U MTPAKTUUECKHX 3a71a9;

— HCIIOJIb30BaTh OCHOBHBIE CITOCOOBI MTPEICTABIICHISI M aHAIM3a CTATUCTUYECKIX JaHHBIX; PEIlaTh 3a]ja9i Ha HaXOXKICHUE

JaCTOTHI U BEPOSTHOCTHU CIIYIAHBIX COOBITHIA;

— MPUMEHSATH U3yUCHHBIE TIOHATHS, Pe3YyIbTaThl K METOJIbI PU PEIICHUH 3a]1a4 U3 Pa3IUYHbBIX Pa3AesioB Kypca, B TOM

qrCIie 337124, He CBOJSIINXCS K HEMOCPEICTBEHHOMY TPHUMEHEHHUIO U3BECTHBIX aJTOPUTMOB,;

— TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICTH B YCTHOW W MUCbMEHHOU PEYH, MPUMEHSS MaTEMAaTHIECKYI0 TEPMUHOJIOTHIO 1

CHUMBOJIMKY; UCTIOJIb30BaTh PA3JINYHBIC SI3bIKA MAaTEMATHKH (CJIOBECHBIN, CHMBOJIUYECKUH, TpadMueCcKuii); 000CHOBHIBATH

CYXKII€HUS, TPOBOIUTH KJIACCU(DUKAITUIO, JOKA3hIBATh MATEMAaTUIECKHUE YTBEP KICHHMSI.

BhInyCKHMK HAYYUTCH B 7 Kjacce (JIJIsl MCI0Jb30BAHMS B OBCEIHEBHOM KU3HM U 00ecneyeHusi BO3MOKHOCTH
YCIELHOT0 NPO/0JKeHUs 00pa3oBaHusA HA 0230BOM YPOBHeE).

TokaecTBeHHBIE IPeodpa3oBaHUA
e BEINOJIHATH HECIIOXKHBIE TTPEOOPa30BaHus ISl BBIYMCICHUS 3HAYECHUN YHCIIOBBIX BBIPAXKEHUM, COACPKAIIIX CTEIIEHHU C
HATYpaJIbHBIM ITOKA3aTeJIEM, CTEIIEHHU C LIEJIBIM OTPULATEIIbHBIM ITOKA3ATENEM;
® BBLITIOJHATH HECTIOKHBIE TIPEOOPA30BaHUS IEIBIX BRIPAKEHUN: PACKPBIBATh CKOOKHU, MPUBOIUTH MOJO0HBIE CIaraeMble;

® HCIOJK30BaTh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH, PA3HOCTb KBAJAPATORB) JJIs
YIIPOILIECHUS BBIYUCIICHUN 3HAYEHUN BBIPAKECHUM;

® BBITIOJIHITH HECIIOKHBIC TPEOOpPa30BaHUs JPOOHO-TMHEHHBIX BRIPAKEHUHN U BBIPAKEHUHN C KBaIPATHBIMHU KOPHSIMH.
B noeceonegnoii srcuznu u npu uzyueHuu oOpyzux npeomemaos:

® TIOHMMATh CMBICII 3aIIUCH YUCJIA B CTAH/IAPTHOM BH/IE;

® OIEepUpOBaTh Ha 0A30BOM YPOBHE MOHSATUEM «CTAHJIAPTHAS 3alUCh YUCIA.

YpaBHeHUA U HEPABEHCTBA

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMHU: PABEHCTBO, YUCIIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPABHEHHSI,
pElLICHUE YpaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,
® IIPOBEPSTH CIPABEIIUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;



pelaTh JUHEHHbIC HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOSIINECS K JIMHEHHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JINHEMHBIX YPaBHECHHM, HEPABEHCTB;
MIPOBEPATD, SABJISIECTCS JIM JAHHOE YUCIIO PEIICHHEM YpaBHEHUS (HEpaBEHCTBA);
pemaTh KBaapaTHbIe ypaBHEHUS 10 (popMyIie KOpHEH KBaIpaTHOTO YPaBHEHHS,
¢ 1300paxkaTh PEIICHUS HEPABEHCTB U UX CHCTEM Ha YHCJIOBOU MPSMOHA.
B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemaos:
® COCTaBIIATH U pPElIaTh JUHEHHBIC YPaBHEHUS MIPU PEIICHUH 3a/1a4, BOZHUKAIOIIUX B IPYTUX YYEOHBIX MpeIMeTax.

DOyHKIUU

e HaxoauTh 3HaueHue QyHKIIUU 10 3aJJaHHOMY 3HAUYCHUIO apTyMEHTa,

® HAXOAWTh 3HAUCHHUE ApTYMEHTA I10 33JaHHOMY 3HAYCHHIO ()YHKIIUHA B HECIIOKHBIX CUTYAITUX;

® OIPEACNATH MOJIO0KEHNE TOUKH M0 €€ KOOpJUHATAM, KOOPJUHATHI TOYKH 10 €€ TIOJI0KEHHUIO Ha KOOPUHATHOM
IJIOCKOCTH;

¢ 110 rpaduKy HAXOAUTH 00IACTH ONPEACIICHNS, MHOKECTBO 3HAUCHUH, HYTM (DYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH BO3pAaCTaHUS U YOBIBaHMS, HANOOJIBIIICEe U HAUMEHBIIIEE 3HaUCHUS (DYHKITHH;

® CTpPOUTH rpauK JUHEHHON PYyHKINU;

® TIPOBEPSITH, SIBISICTCS JIU JAHHBIN rpaduk rpadukoM 3a1aHHON GYHKIIMK (JIMHEWHOU, KBaJpAaTUIHOM, 00paTHOM
MPONOPLUOHAIBHOCTH);

® ONpEeNeNsATh MPUOIMKEHHBIC 3HAUCHHS KOOPJMHAT TOYKU NepecedeHus TpadukoB GyHKITUNT;

e omepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: MTOCIEI0BATEILHOCTD, apupMeTHIECKas MPOTPECCHsI, TEOMETPUUYECKas
porpeccus;

® pemiaTh 3a7a4u Ha MIPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJIYYeH HETIOCPEACTBEHHBIM IMOJICYETOM O3 TPUMEHEHUS
dbopmy.

B noeceonesnoii ycusznu u npu uzyuenuu opyux npeomemos:

® LCIOJb30BATh IPaUKU PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl ONIPEICNICHUS UX CBOMCTB (HanOOIbIINE U
HaMMEHbIIIME 3HAYCHUS, TPOMEKYTKH BO3pACTaHUs U YOBIBAHMSI, 00JIACTH MOJOKUTEIbHBIX U OTPUIIATENIbHBIX 3HAUCHUH U
T.1L.);

® HCITOJIH30BaTh CBOMCTBA JTMHEHHON (PYHKITMYU U ee rpaduK MMPH PEIICHUN 3a/1a4d U3 IPYTUX y4e OHbIX MTPEAMETOB.



CraTucTuKa ¥ TeOpUsi BEPOSITHOCTENH
e lIMeTh mpeacTaBieHNE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSITHOCTH CIy4ailHOTO COOBITHSI, KOMOMHATOPHBIX
3a/1avax;
e pelaTh NpocTenine KOMOMHATOPHBIE 33Ja4d METOIOM MPSIMOT0 U OpraHU30BaHHOTO Mepedopa;
NPECTaBISTh JaHHBIC B BUJE Ta0NHUIl, AUarpaMM, TpadUKOB;
YUTaTh WH()OPMALIMIO, IPECTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, TpaduKa;
OIPENENATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKN YU CIOBBIX HA0OPOB;
OLIEHUBATh BEPOATHOCTb COOBITHS B MPOCTEUIINX CIydasiX;
® UMETh NPEACTABICHUE O POJIM 3aKOHA OOJIBILIMX YHUCET B MACCOBBIX SBJICHUSX.
B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:
® OIEHUBATH KOJUYECTBO BO3MOKHBIX BAPUAHTOB METOAOM Iepedopa;
® UMETh NPEACTABIEHUE O POJIH MPAKTUUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITU;
® CpaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, IIOJIYYECHHBIE B IIPOLIECCE PEIICHUS IPUKIIATHON 3a1a4H,
V3YYECHHS PEAIBHOTO SIBJICHHS;
® OILIEHUBATH BEPOSITHOCTh PEATbHBIX COOBITUH U SIBJICHUIN B HECIOXKHBIX CUTYAIUSX.

TexcToBbIe 3a1a4n
e Pemiath HeCIOKHBIE CIOKETHBIC 33/1a4M Pa3HbIX TUIIOB HA BCe apuMETHUECKUE ICUCTBUS;
® CTPOUTH MOJIENb YCIOBUS 3a71a4M (B BUC TaOIHUIIbI, CXEMbI, PUCYHKA WJIA YPaBHEHUS ), B KOTOPOU JTaHbI 3HAYCHUS ABYX
13 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C IIEJIBIO IOMCKA PEIICHUS 3a/1a4H;
® OCYIIECTBIIATH CITOCOO MOMCKA PEIICHHS 3a7a9i, B KOTOPOM PaCcCYKICHUE CTPOUTCS OT YCIOBHUS K TPEOOBAHUIO WIJTH OT
TpeOOBaHUS K YCIOBUIO;
® COCTaBJIATH TUIAH PEIICHUS 3a]1a4H;
BBIJICJISITH TAIlbl PEIICHUS 33]1a4H;
WHTEPIPETUPOBATH BEIYUCIUTEIBHBIC PE3YIbTATHI B 3a/1aUe, UCCIICIOBATH MOJIYICHHOE PEIICHHE 3a1a4H;
3HATh Pa3InNIUe CKOPOCTeH 00BEKTa B CTOSTUCH BOJIC, POTUB TCUCHHSI M 110 TCUCHHUIO PEKU;
periaTh 3a7a41 Ha HAXOXKJCHUE YaCTH YUCIIA U YUCJIa 110 €ro YacTH;
® permiaTh 3a7a9d Pa3HbIX TUTIOB (Ha padOTy, HA TIOKYIIKH, HAa IBM)KCHHE ), CBSI3BIBAIONIUX TPU BEITUYHHBI, BBIICIATH 3TH
BEJIMYMHBI 1 OTHOIICHUS MEXIY HUMU;



® HAaXOJUTh MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HET0, HAXOJIUTh MPOLIEHTHOE CHUKEHUE UJIU MPOLIEHTHOE
MOBBIILICHUE BETUYUHBIL;

® peniaTh HECIOXKHbBIE JJOTHYECKUE 3a]1a4l METOJIOM PACCYKIACHHM.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemos:

® BBIJIBUTaTh TUIOTE3bI O BO3MOXHBIX MPEIECTbHBIX 3HAUCHUSX UCKOMBIX B 33/1a4€ BEJIMUUH (JI€T1aTh MPUKUIKY ).

I'eomeTpuueckue purypsoi

e OrmnepupoBaTh MOHATUSIMH T€OMETPHUECKUX (PHUTYD;

® U3BJIEKATh, UHTEPIIPETUPOBATh U MPE0oOpPa30BbIBATh MHGOPMALIMIO O FeOMETpUUYECKUX (GUrypax, NMpe/CTaBICHHYIO Ha

yepTexax;

NPUMEHSTh TeOMETpUUECKUEe (DAKTHI sl pelIeHUs 3a/1a4, B TOM YUCJIE, MPEANOIaratoiiX HECKOJIbKO IaroB PEIICHHUS;

dbopMyIUpOBATH B MPOCTEUIINX CITydasiX CBOMCTBA U MPU3HAKU (PUTYD;

JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

® BIIAJICTh CTAHAAPTHOM KiaccuuKaimei miockux Guryp (TpeyroJbHUKOB U YETHIPEX YTOJIBLHUKOB).

B noeceonesnoii ycusnu u npu uzyueHuu Opyux npeomemos:

® LCIOJb30BATh CBOMCTBA F€OMETPUUYECKUX (PUTYp AJIA pelIeHus 3a7a4 MPAKTUYECKOTO XapakTepa W 3a7ad U3 CMEKHBIX
JACLIUTIIAH.

OTHoIeHHs

e OnepupoBaTh MOHATUSIMH: PABEHCTBO (PUTYp, paBHbIE (PUTYphI, PAaBEHCTBO TPEYTOJbHUKOB, MapalieIbHOCTh MPSMBIX,
NEPIEHIUKYIIPHOCTh NPSIMBIX, YIJIbl MEXIY MNPSAMBIMH, NEPIEHIUKYJSAp, HAaKJIOHHAs, MpoeKuus, noxodue ¢uryp,
1no100HbIE (PUTYPBI, TOJJOOHBIE TPEYTOJIBbHUKH;
® IpUMEHSATH TeopeMy Dalieca U TeoOpeMy O MPONOPIUOHAIBHBIX OTPE3KaX MPHU PELICHUH 3a1a4;
® XapaKTepU30BaTh B3AMMHOE PACIOJIOKEHHE MPSIMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemos:
® JCIT0JIB30BaTh OTHOUIEHUS JJI PELICHMS 337a4, BOSHUKAOIIUX B PEAJIbHOM )KU3HU.



N3mepenusi u BbIYMCJIECHUS
e OmepupoBaTh MPEACTABICHUSAMHA O JUIMHE, TUTOMAAH, o0beMe Kak BenmmunHamu. [Ipumensts Teopemy Iludaropa,
(bopMyJIb 1011, 00BEMA IIPHU PEIICHUH MHOTOIIATOBBIX 3a/1a4, B KOTOPBIX HE BCE JAHHBIE MPECTABICHBI SBHO, a TPEOYIOT
BBIYHCIICHUH, OTIEpUPOBAThH 00JIee MUPOKUM KOJIMYECTBOM (POPMYIT JUIMHBI, TUIOMIAAH, 0O0BEMA, BEIUUCISATh XapaKTEPUCTUKU
KOMOUHAIUi Guryp (OKPY>KHOCTE M MHOTOYTOJIBHUKOB) BBIUUCIATH PACCTOSHUS MeXAy ¢GuUrypaMu, HIPUMEHSTh
TPUTOHOMETPUUECKHE (OPMYJIbl JJISI BBIYUCICHHM B 00JIe€ CIOXKHBIX CIydasX, NPOBOIAUTH BBIUMCICHUS HA OCHOBE
PaBHOBETUKOCTU M PABHOCOCTaBJIECHHOCTH;
® [IPOBOAUTH MPOCTHIE BHIUMCICHUSI HA OOBEMHBIX TEJax;
e (hopMyUpOBaTh 337a49X HAa BRIYUCIICHHUE JJTMH, IUIOMIAIeH 1 00BEMOB U PEIIaTh UX.
B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemaos:
® [IPOBOAUTH BHIYUCIIEHUS HA MECTHOCTH;
® IPUMEHSATH (DOPMYJIBI IPU BHIYMCICHUAX B CMEKHBIX YU€OHBIX MPEAMETaX, B OKPYKAIOIICH 1eCTBUTEILHOCTH.

I'eomeTpuyeckue nocTpoeHust

e M300paxkath reoMeTpuyecKre PUrypsl O TEKCTOBOMY U CUMBOJIBHOMY ONMHUCAHUIO;

e cBOOO/IHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasix,

® BBINOJHATH IIOCTPOCHUS TPEYTOJIbHUKOB, NMPUMEHATH OTAEJIBHBIE METOABI IOCTPOCHUM LUPKYJIEM WM JUHEUKOU U

MIPOBOAUTH MPOCTEMNIINE UCCIEA0BAHUS YUCIIA PEILICHUM;

® 1300paKkaTh TUIIOBBIE TNIOCKHE PUTYPBI U OOBEMHBIE TeJla C TOMOIIBIO MPOCTEHIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

® BBINOJIHATH POCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PEAJIbHOM JKU3HU;

® OLICHUBATbH Pa3MepPbI pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

HUcropust MaTeMaTHKHU

e OnuChIBaTh OT/ICJIBHBIE BBIJAIOIINECS PE3YIIbTATHI, IOJYYEHHBIE B X0/I€ pPAa3BUTHU MAaTEMAaTUKHU KaK HAyKU;

® 3HATh IIPUMEPHI MATEMATUUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM U BCEMUPHOM UCTOPHUEN;
® [IOHMMATh POJIb MATEMATHUKHU B pa3BuTuu Poccuu.



B Xo1e ocBoeHHS cOlep:KaHUsI Kypca vyaluuecs B 7 KJjacce JIs o0ecreyeHHsl BO3MOKHOCTH VYCICIHIHOI'O ITPOA0JIZKCHUSA

Oﬁpa3OBaHI/Iﬂ Ha 0230BOM_YPOBHE I0JYYAKT BO3MOKHOCTh HAYUUTHCS

pa3BUTh MPEJCTABICHUS O YMCJIE W POJHM BBHIYMCICHUI B YEIOBEUYECKOW MpakTUKE; CHOPMUPOBATH MPAKTUUECKHE HABBIKU
BBITIOJIHEHNS YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIICHUM, PA3BUTh BBIYMCIUTENIBHYIO KYJIbTYPY;

OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM aireOpbl, BRIpadoTaTh (hOpMaIbHO-ONEPATUBHBIE ANreOpandecKue yMEHUS U HAYyIUThCS
IIPUMEHSTH UX K PELICHUIO MAaTEMAaTUYECKUX U HEMAaTEMATUYECKUX 3a]1a4;

U3YYUTh CBOMCTBA W TpadUKU DIIEMEHTAPHBIX (DYHKIMI, HAYYUTHCS HCIIONb30BaTh (YHKIIMOHAIBHO-TpapUUIECcKre
MIPEACTABIICHUS UI ONMCAHUS Y AHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

MOJIyYUTh MIPEJICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U O Pa3IMYHbIX CIIOCO0aX UX U3ydeHus, 00
0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapaKTep;

pa3BUTh JIOTUYECKOE MBIIUIEHHE M pPEeYb — YMEHHUS JIOTUYECKHM OOOCHOBBIBATh CYKJIEHUS, IPOBOAMTH HECIIOKHBIE
CUCTEMAaTHU3allui, TPUBOAMTH MPUMEPhl U KOHTPIPHUMEPHI, MCIOJIb30BaTh PA3IUYHbBIC SI3bIKM MAaTEMaTUKU (CIOBECHBIH,
CUMBOJIMYECKUH, rpaduueCcKuii) A1 WIUTFOCTPALIMK, UHTEPIPETALIMH, apIy MEHTAIIUU U JI0Ka3aTeIbCTBA;

chopMUpPOBATh NPEJCTaBICHUS 00 H3ydaeMbIX MMOHATHSAX M METOAaX KaK BaKHEHIIMX CpeICTBaX MaTeMaTHYeCKOIo
MOJEIUPOBAHUS PEATBHBIX MPOLIECCOB U SIBICHUMN.

ToknecTBeHHbIE TPe00pa3oBaHUA

e OnepupoBaTh NOHATUSIMU CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEJIEM, CTETIEHHU C LEJbIM OTPULIATEIIbHBIM MOKA3aTENEM;

® BBIMNOJHATH MPEOOPA30BaHUS LIENbIX BRIPAXKECHUM: AEHUCTBUSI C OJJHOWICHAMU (CII0KEHHE, BRBIUUTAHUE, YMHOKECHHE),
JEUCTBUSI C MHOTOUJIEHaMH (CJIOKEHUE, BHIYUTAHUE, YMHOXKEHUE);

® BBIMNOJHATH Pa3JI0KEHUE MHOTOUYJICHOB Ha MHOXKUTEIM OJHUM U3 CIIOCOOOB: BEIHECEHHE 3a CKOOKY, IPYIITUPOBKA,
UCITOJIb30BaHUE (OPMYIT COKPAIIEHHOTO YMHOKEHUS;

® BBIJICIATH KBAIPAT CYMMBbI U PA3HOCTU OJHOWICHOB;

® pacKJIaJbIBaTh HA MHOXUTEIH KBAJPATHBIA TPEXUIICH;

® BBINIOJIHATH MPEOOPA30BAHUS BBIPAKEHUH, COJIEPXKAIUX CTETIEHH C LIeJILIMU OTPUIIATEIbHBIMU TTOKA3aTEIsAMU,
MEPEXOAUTH OT 3aIKMCH B BUE CTETICHH C 1IEJIBIM OTPHUIIATEIILHBIM MTOKa3aTelIeM K 3aIiUCH B BUJIE APOOH;



BBITMIOJIHATH MPE0Opa3oBaHusl IPOOHO-pAIIMOHATBHBIX BRIPAKEHUI: COKpaIleHne ApoOei, MpuBeIeHUE anreOpaniecKux
npobeil kK 0011IeMy 3HAMEHATEIIO, CJI0KEHUE, YMHOKEHUE, JIeJIeHUE alnre0Opanyeckux Ipo0eil, Bo3BeieHue
anreOpandeckoi ApoOU B HATYPaAJIbHYIO U LIETYI0 OTPULIATEIbHYIO CTEIIEHb;

BBITNOJIHATH IPE0OPa30BaHMsI BBIPAKEHUH, COiepKAILMX KBAAPAaTHbIE KOPHU;

BBIACIIATH KBaJPAT CYMMBbI WJIM PA3HOCTH JIBYWICHA B BBIPAXKEHUSX, COJAEPIKAIIUX KBAPAaTHbIE KOPHU;

BBIIIOJIHATH IPE00Pa30BaHUSI BBIPAXKEHUH, COAEPIKAILUX MOTYJIb.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemos:

BBITIOJIHATH NMPE00pa30BaHUsI U IEHCTBUS C YUCIIAMHU, 3alTUCAHHBIMU B CTAH/IapPTHOM BH/JIC;
BBITIOJIHATH NMPe00pa30BaHUsl alreOpandecKux BhIPAKEHUN MPU PEIICHUH 33/1a4 APYTUX YUeOHBIX MPEAMETOB.

YPaBHeHI/ISI N HEPABCHCTBA

OnepupoBaTh MOHATUSMU: YPABHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMSI, pELIEHUE HEPABEHCTBA, PABHOCUJIbHBIE
ypaBHEHUs, 00J1aCTh ONPE/ICIICHUsI ypaBHEHUS (HEPAaBEHCTBA, CUCTEMbl YPaBHEHUN WM HEPABEHCTB);

pelaTh JMHEWHbIE YPAaBHEHUSI U YPABHEHUS, CBOJUMBIE K IMHEMHBIM C IIOMOILBIO TOKIECTBEHHBIX IPEOOPA30BAHUI;
pelaTh KBaJpaTHbIE YPaBHEHUS U YPaBHEHHUS, CBOJIUMBIE K KBAJPAaTHBIM C IOMOIIbIO TOXIECTBEHHBIX IPE0Opa30BaHUM;
pemarb JpoOHO-JIMHEWHbBIE YPABHEHHUS,;

pelaTh NpOCTEHIIIe HPPALMOHAILHEIE YPABHEHHS BUaa Fx) = a, \/f (x) = \/g (x) ;

pelarh ypaBHEHUS BUA X'=a.

PEILIaTh ypaBHEHHUS CIIOCOOOM Pa3JI0kKEHUs HA MHOYKUTEIN M 3aMEHBI TIEPEMEHHOI;
MCIIOJIb30BaTh METO/] MHTEPBAJIOB JUIS PELIEHHUS LENBIX U APOOHO-PALMOHAIBHBIX HEPABEHCTB;
peLIaTh JMHENHbIE YPABHEHUS ¥ HEPABEHCTBA C IIAPAMETPAMM;

pEIaTh HECIOKHBIE KBAIPATHLIE YPABHEHHS C IAPAMETPOM;

PEIIaTh HECIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHHH C TapaMETPaMHE;

PEIIaTh HECIIOKHBIE YPABHEHUS B LENIBIX YHCIIAX.

B noeceonesnoii scusnu u npu uzyuyenuu opy2ux npeomemaos:

COCTaBIIATh U pELIaTh JTUHEUHBIC U KBAaPAaTHbIC YPABHEHUS, YPABHEHM, K HUM CBOJSILMECS, CUCTEMBI TUHEUHBIX
ypaBHEHUH, HEPABEHCTB MPU PEIICHUH 3a7a4 IPYTrUX YUEOHbIX MPEIMETOB;



® BBINOJHATH OLICHKY IIPaBI0NO0A00Ms Pe3yJbTaTOB, MOJYYaeMbIX MPH PEIICHUH JIMHEHHBIX U KBAJPaTHBIX YPAaBHEHUN U
CUCTEM JIMHEWHBIX YPaBHEHUN U HEPABEHCTB IIPH PEILICHUH 33]1a4 IPYTUX YUYEOHBIX IPEIMETOB;

® BHIOMPATH COOTBETCTBYIOUIUE YPABHEHMSI, HEPABEHCTBA WJIM UX CUCTEMBI JUISl COCTABICHUSI MAaTEMAaTUYECKON MOJIETTH
3aJIaHHOM peasibHOM CUTYalluy WY MPUKJIATHON 3a/1a4u;

® yMETh MHTEPIPETUPOBATH MOJTYUYEHHBIN IPU PEIICHUU YPaBHEHNUS, HEPABEHCTBA WJIM CUCTEMBI PE3YyJIbTaT B KOHTEKCTE
3aJJaHHOW PEAIbHOM CUTYallMU WY MPUKIATHON 3aJaUU.

DOyHKIUU

e OmnepupoBaTh NOHATUAMH: QYHKIIMOHATbHAS 3aBUCUMOCTD, YHKITUS, TpaduK PyHKIMH, CTTIOCOOBI 3aaHus (PYHKINH,
apTyMEHT M 3HaueHue (PyHKIIUH, 00JIaCTh OTIPEICIICHUS 1 MHOKECTBO 3HAUCHUH (DYHKITUH, HYJIH (PYHKIIHH, IIPOMEKYTKH
3HAKOITOCTOSHCTBA, MOHOTOHHOCTD (DYHKITUM, Y€THOCTH/HEUETHOCTh (DYHKIIUH;

® CTpoUTh rpaduKu TUHEHHOM, KBapaTHUHON (HyHKIIUNA, 00paTHON MPOMOPIIMOHATFHOCTH, (DYHKIINHN BUAA: G ,
y=~/x y=¥x y=[x:

® Ha IpUMepe KBaJIpaTUIHOHN (PYHKIIUH, UCTIOIB30BaTh ipeoOpa3oBanus rpaduka Gyakuu Y=f(X) mis moctpoeHws
rpadukos QyHkupii ¥ =af (kx+b)-+c.

® COCTaBJISATh ypaBHEHUS MPSMOIL 10 33JaHHBIM YCJIOBHSIM: MPOXOASIIEH yepe3 ABe TOUKH C 3aJaHHbIMUA KOOPJMHATAMH,

MPOXOISIIIEN YePE3 NJAHHYIO TOUKY U NTapayIeIbHON TAHHOM IIPSMOM;

UCCIEeN0BATh (PYHKIIUIO IO €€ rpaduKy;

HaXOJUTh MHOXKECTBO 3HAYEHHM, HYJIU, TPOMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpaTUYHOU (DYHKIIHH;

OINEepPUPOBAThH MOHATUSAMU: IOCIEA0BATENBHOCTD, apUpMETHUECKAasl IPOTPECCUsl, TEOMETPUYECKas IPOTPECCHS;

e pelaTh 337auu Ha apu(PMETUUECKYIO U TEOMETPUUECKYIO IIPOrPECCHIO.

B noeceonesnoii sicusnu u npu uzyueHuu Opyux npeomemos:

® WJUIIOCTPUPOBATH C TOMOIIBIO rpaduKa pealbHyI0 3aBUCUMOCTb UJTU IIPOLIECC MO X XapaKTePUCTUKAM;

® LCIOJIB30BaTh CBOMCTBA U IpadUK KBaAPATUUHOW (PYHKIIMH MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

TexkcToBBIC 3aa4YU
e PemaThs mpocThi€ U CI0XKHBIC 33]]a4M PA3HBIX TUIIOB, a TAKYKE 3a/1a4U MMOBBIIICHHOW TPYIHOCTH;



MCIIOJIB30BaTh Pa3HbIEC KPATKUE 3aITUCH KaK MOJIEIU TEKCTOB CJIIOXHBIX 33]1a4 J1JI IOCTPOEHUS MIOMCKOBOM CXEMBI U
pelieHus 3a1a4;

pazMyaTh MOJIENIb TEKCTa U MOJICNb PEIICHMS 3a/1aul, KOHCTPYUPOBATh K OJTHOM MOJICTH PEIICHUS HECI0KHOM 3a1auu
pa3HbIe MOJIeNIM TeKCTa 3aJ1auu;

3HATh U MPUMEHATH 00a crocoba morcka peneHus 3aaad (0T TpeOOBaHUS K YCIOBHIO M OT YCIIOBUS K TPEOOBAHUIO);
MOJIEIIMUPOBATh PACCYKIACHHUS TIPU MTOUCKE PEIICHHMS 33729 C TIOMOIIBIO Tpad)-CXEMBI;

BBIJICJISITH ATAIlbl PEIICHUS 3a1a491 U COJIepKaHne KaKI0To dTara;

yMETb BBIOUPATH ONTUMAIBHBIM METO]T PEIIEHUS 3aJ]a4l U OCO3HABATh BHIOOP METO/a, pacCMaTPUBATh Pa3IMUHbIC
METO/Ibl, HAXOJUTh Pa3HbIC PEUICHUS 3aa4H, €CJIH BO3MOXKHO;

aHaJM3UPOBATh 3aTPYAHEHUS NIPU PEIICHUU 33/1a4;

BBITIOJIHSATH Pa3JIMuHbIC TPEe0Opa30BaHUsI MPETIOKEHHOM 3a/1auu, KOHCTPYUPOBATh HOBBIE 33/1a4d U3 TaHHOU, B TOM
qucje oOpaTHbIE;

MHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YJIbTAThl B 3a7a4e, UCCIIEI0BATh MOJYYEHHOE PEIICHUE 3a/1a4H;
aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYaI[MX B3AUMHOTO PACTIOJIOAKEHHUSI IByX 0OBEKTOB U U3MEHEHHUE UX XapaKTEPUCTHK
IIPU COBMECTHOM JIBUKEHUU (CKOPOCTh, BPEMSI, PACCTOSIHUE) MPU PEUICHUHU 3a7a4 Ha IBUKEHUE JBYX OOBEKTOB KaK B
OJIHOM, TaK U B MPOTUBOIOJIOKHBIX HAIIPaBICHUSIX;

HCCIIeIOBATh BCEBO3MOXKHBIC CUTYALIMH MPU PEIICHUH 3a7a4 Ha JBIKEHHUE IO PEeKe, pacCMaTPUBATh Pa3HbIE CUCTEMBI
OTCYETa;

peraTh pa3HOOOpa3HbIE 33/1aUl «HA YaCTH,

pemath 1 000CHOBBIBATh CBOE PEIICHUE 3a1a4 (BBIICIAThH MATEMAaTUUECKYIO OCHOBY) Ha HAXOXK/ICHHE YaCcTH YUCIIa U
YHUCia Mo €ro YaCTH Ha OCHOBE KOHKPETHOTO CMbICTIA APOOH;

OCO3HABaTh U OOBACHATH UJICHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBS3BIBAIOIIUX TPU BEIUYUHEI (Ha paOOTy, Ha MOKYIKH, HA
JBM)KCHHE), BBIICIISATH 3TH BEJIUNIMHBI M OTHOIIEHUS MEXTY HUMH, IPUMEHSTH UX IIPU PEIICHUH 33/1a4, KOHCTPYHPOBATh
coOCTBEHHBIC 3a/1a4 YKa3aHHBIX TUIIOB;

BJIaJICTh OCHOBHBIMU METO/IaMH PEILICHUS 3a7a4 Ha CMECH, CIIaBbl, KOHIICHTPAIIUH;

pelaTth 3a7a4M Ha MPOLIEHTHI, B TOM YHUCJIE, CJIOKHBIE TTPOIICHTHI ¢ 000CHOBAHWEM, UCTIOJIb3YsI pa3HbIE CIIOCOODI;
pelaTh JOTUYECKHe 3a/1a41 pa3HbIMU CIIOCOOaMU, B TOM YHCIIE, C IBYMsI OJIOKaMU U C TpeMs OJI0OKaMU JJaHHBIX €
ITOMOIIBIO TAOIHIL;



pemars 3a1a4u 110 KOM6I/IHaT0pI/IKe U TCOPpUHN BepOﬂTHOCTeﬁ Ha OCHOBC HUCIIOJIb30BaHHA N3YYCHHBIX MCTO/I0B U
000CHOBBIBATH PCUICHUC,

peIaTb HECIIOKHBIC 3a1a49HU 110 MaTEeMaTUYE€CKOM CTAaTUCTHUKC,

OBJIAZICTb OCHOBHBIMH MCTOAAMHU PCHICHUA CHOKCTHBIX 3a/1a4: apH(i)MeTHqGCKHfI, aHF€6pqu€CKHﬁ, Hepe60p BapHAaHTOB,
FCOMeTpI/I‘-ICCKI/If/'I, FpaCbI/I‘-IeCKI/If/'I, IMPUMCHATH UX B HOBBIX 110 CPABHCHUIO C U3YYCHHBIMHA CUTYyallUAX.

B noeceonesnoii ycusznu u npu uzyuenuu opy2ux npeomemos:

BBIJICIIATH IIPU PEILICHUH 3a/1a4 XapaKTEPUCTUKH pacCMaTpUBaEMOM B 33J1a4€ CUTyalluH, OTJIMYHbBIE OT PEalbHbIX (T€, OT
KOTOPBIX a0CTparupoBajInCh), KOHCTPYHUPOBATh HOBBIE CUTYAIMH C YUE€TOM 3TUX XapaKTEPUCTHUK, B YACTHOCTH, IPU
pELIECHNH 3a7a4 Ha KOHLEHTPALIMY, YYUTHIBATh INIOTHOCTD BEILIECTBA;

pelaTh 1 KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHHUS PEATIbHBIX CUTYallUH, B KOTOPBIX HE TPeOyeTCsl TOUHBIHI
BBIYMCIIUTEIBHBIN PE3YNbTAT;

pemaTh 3a1a4d Ha IBU>KEHUE IO PEKE, PaCCMaTPUBAsl pa3HbIE CUCTEMBI OTCUETA.

CraTucruka u TEOpUs BepOHTHOCTeﬁ

OnepupoBaTh MOHATUSMU: CTOJIOYATHIE U KPYTOBBIE AMarpaMMbl, TaOIHIIbI JaHHBIX, CpelHEE apu(PMeTHIEeCKOe, MeIuaHa,
HauOOoJIbIIIee U HAMMEHbBIIIEe 3HAYCHUS BEIOOPKH, pa3Max BBIOOPKH, TUCTIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE, CITyqaiiHas
U3MEHYUBOCTb;

U3BJICKATh UH(GOPMAIIHIO, TIPE/ICTABIICHHYIO B TA0JIMIIaX, HA TUarpaMmax, rpadukax;

COCTaBJISATh TAOJUIIBI, CTPOUTH TUArpaMMbl U rpad)Ky Ha OCHOBE JJAHHBIX;

ONepUpOBaTh NOHATHAMU: (PaKTOpHUAN YUCia, IEPECTAHOBKHU U COUYETaHMs, TpeyroibHUK [lackans;

MPUMEHSTH TPABUIIO TPOU3BEICHUS TIPH PEIICHUH KOMOMHATOPHBIX 33]1a4;

OTIEpUPOBATh MOHATUSIMU: CIIYYaHBINA OMBIT, CIYYalHBIN BBIOOD, UCIIBITAHHE, SJIEMEHTAPHOE CIIy9aifHOE COOBITHE
(Mcxox), KIIACCUYECKOE OMPEEICHHE BEPOSATHOCTH CIIYYaitHOTO COOBITHSA, ONIEPALIMU HAJl CIIyYailHBIMH COOBITUAMU;
MPEACTaBIATh UHPOPMALIKIO C IOMOIIBIO KPYroB Jiliepa;

peniaTh 3a7a4u Ha BEIYMCICHUE BEPOSITHOCTH C MOACUYETOM KOJMUECTBA BAPUAHTOB C TTIOMOIIbIO KOM OMHATOPUKH.

B noeceonesnoii yscusznu u npu uzyuenuu opyux npeomemos:

U3BJIEKaTh, MHTEPIIPETUPOBATH U MPE0OPa30BhIBaTh NH(POPMALINIO, TPEICTABICHHYIO B TAOIUIaX, HA AUarpaMMax,
rpadukax, OTpakarolly0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOIIECCOB U SIBICHMUI;

OTNPEIENATh CTATUCTHUECKUE XapaKTEPUCTUKH BHIOOPOK IO TabauuaM, AuarpaMmmam, rpadukam, BbIOJHSATh CPaBHEHUE B
3aBUCHMOCTH OT LIEJIM PELICHUS 3a/1a4H;



® OIICHUBATH BEPOSITHOCTh PEaTbHBIX COOBITUH U SIBJICHUM.

I'eomeTpuyeckue purypsol

e CBOOOIHO OIEPUPOBATH TEOMETPUUECKUMHU TMOHATUSMU TPU PEHICHWH 3a7ad W MPOBEACHUM MaTEMaTUYECKUX
pACCYX/ICHUI;

® CaMOCTOSITENIBHO (DOPMYTUPOBATH OIMPEACICHUS T€OMETPUUYECKUX (DUTYp, BBIIBUTATH THUIOTE3bI O HOBBIX CBONCTBAX W
MpU3HAKaX TEOMETPHYECKHMX (GUTYp W OOOCHOBBIBATH WJIM OINPOBEPraTh HX, 0000IMaTh WM KOHKPETU3UPOBATH
pe3yNbTaThl Ha HOBBIC KJIACCHl (DUTyp, MPOBOAWTH B HECIOXKHBIX CIIy4asX KiacCHpUKAUIO (GUryp Mo pa3IndHBIM
OCHOBAHWSIM;

® ucCle0BaTh YEPTEKH, BKIIOUass KOMOMHAIMK (DUTYp, U3BJIEKATh, MHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HHPOPMAILIUIO,
MPEICTABICHHYIO Ha YEPTEXKaX;

® peniaTh 337a4d FreOMETPUUECKOTO COJIEp>KaHUs, B TOM YHCII€ B CUTYallUAX, KOT/Ia aJTOPUTM PEIICHUS HE CIIeAyeT SIBHO U3
YCIIOBHSI, BBITIOJIHATH HEOOXOAMMBIC IS PEIICHUS 3a7a4d JTOTIOJHUTEIBHBIC IMOCTPOCHUS, MCCICIOBATh BO3MOXKHOCTH
MPUMEHEHUS TeopeM U (HOPMYJ I PEIICHHS 3a/1aY,

¢ (hopmMymHMpOBaTh M TOKA3bIBATH TCOMETPUICCKUE YTBEPIKICHUS.

B noeceomnegnoil ycuznu u npu uzyueHuu opyux npeomemos:

® COCTaBJSITh C HCIOJIb30BAHMEM CBOWCTB TE€OMETPUUYECKHX (UTyp MaTeMaTU4YeCKUe MOJCNIU JUIsl pelieHus 3aaad
MPAKTUYECKOTO XapakTepa U 3a7a4y U3 CMEKHBIX TUCHUILIINH, UCCIENA0BATh MOJyYEHHbBIE MOJCIU U WHTEPIPETUPOBATH
pe3yJbTar.

OTHOmIEeHUs

e Biamers MOHATHEM OTHONICHUS KaK METANpPEIMETHBIM;

e CBOOOJHO OIEPUPOBATH MOHATHUSMH: PABEHCTBO (UTYpP, PaBHBIC (PUTYPHI, PABEHCTBO TPEYTOJILHUKOB, MMapalICIbHOCTD
OPSMBIX, TEPHEHAUKYISIPHOCTh TPSIMBIX, YIJIBI MEXKIY MNPSAMBIMH, MEPICHIUKYISAP, HAKIOHHAS, MPOEKIUA, Moao0ue
buryp, nogooHbIe GUTYPBI, TOAOOHBIE TPEYTONBHUKY;

® LCIIOJIH30BaTh CBOMCTBA MOA00MS U paBEHCTBA (GUTYp TIPH PEIICHUH 3a]1a4.

B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemos:

® HCITOJIH30BaTh OTHOIICHUS TSI IIOCTPOCHUS U HCCIICOBAHUS MAaTEMAaTHICCKUX MOJIETICH 00BEKTOB PeaIbHON KU3HH.

N3mepeHust M BLIYUCIEHUSA

e CB0OOTHO oOmNEpPUPOBATH MMOHATHUSAMH JUIMHA, IUIONMIAab, OOBEM, BEIWMYHMHA YIJIa KaK BEJIWYMHAMH, HCIOJIb30BaTh
PaBHOBEIUKOCT, M PABHOCOCTABJICHHOCTh TIPH PEIICHWH 3a/lad Ha BBIYMCIICHHE, CaMOCTOSTEIBHO TOJIy4aTh U
WCITIOJIB30BaTh (OPMYJIBI JUIsl BBIYMCICHUHN MUIONane 1 00beMoB (Uryp, CBOOOJHO OMEPUPOBATH MIUPOKHUM HAOOPOM



dbopMyn Ha BBIYUCIICHHE TPH PELICHUH CIOXKHBIX 3a7a4, B TOM YHUCJIE€ M 3a7ad Ha BBIYUCICEHHE B KOMOWHAIUIX
OKPYXHOCTH U TPEYTOJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOSITENIBHO (DOPMYIUPOBATH TUITOTE3bI U MPOBEPATH UX TOCTOBEPHOCTD.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemos:

e CcBOOONHO omepupoBaTh (opMyJaMud MpH PEIICHUHU 3aJad B JIPYTUX Y4YEOHBIX MpeAMEeTaX W MpPH MPOBEICHUU
HEOOXOMMBIX BBIYUCIICHUN B PeaTbHON KU3HU.

I'eomeTpuyeckue MocTpoeHU

e OmnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, OMPEACIIAIONINX TEOMETPUIECKYIO DUTYPY,

® BIAJETh HAOOPOM METOJI0B MOCTPOCHUI LIUPKYJIEM U JIMHEUKO;

® [IPOBOJWTH AHAJIMU3 U PEAIN30BBIBATH 3TAIIbl PEIICHUS 337a4 Ha IOCTPOEHUE.

B noeceonesnoii ycusnu u npu uzyueHuu Opyux npeomemos:

® BBINIOJIHATH IOCTPOCHUSI HA MECTHOCTH;

® OILIEHUBATH Pa3Mephl peadbHbIX O0BEKTOB OKPYKAIOIIET0 MUPA.

Hcropust MaTeMaTHKHU

e XapaKTepu30BaTh BKJIAJ BBIIAIOIMIUXCS MATEMAaTUKOB B pa3BUTHE MATEMAaTUKHU U MHBIX HAYYHBIX 00JIacTeH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.

® [IPUMEHSATH IPOCTEUINE MTPOrPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU PELICHUU
MaTeMaTUYECKHX 3a7ad.



COAEPHRAHUNE KYPCA ANITEBPbI 7 KNTACCA

OT60p conepkanusi OOy4YeHHsI OCYIIECTBIISIETCS HA OCHOBE CIEAYIONIUX JUIAKTUUYECKUX MPUHIIUMIIOB: CUCTEMATHU3AIINS
3HaHMWI; COOTBETCTBHE 0053aT€TbHOMY MUHUMYMY COJIepKaHUsi 00pa30BaHUs B OCHOBHOM IIIKOJIE; YCUIIEHUE OOIIEKYIbTYPHON
HaIPaBJIEHHOCTHU MaTepHuaa; y4eT CUXO0JI0ro-Me1arornyecKkuxX 0COOEHHOCTE!, aKTyaaIbHbIX JIJIs1 BO3PACTHOTO MEPUO/a;
CO3JTaHHE YCJIOBUH ISl TOHUMAHMS U OCO3HAHWS BOCIPMHUMAEMOTr0 MaTepuaia.

1. MaremaTnuyeckuii sa3bik. MaTremMaTuiyeckas Mojae/ib
Yucnossle u anreOpanueckue BhIpaxeHus. UTo Takoe MaTeMaTHYECKUN S3bIK U MaTeMaTu4yeckas Mojienb. Jlnneitnoe
YPaBHEHME C OJTHOM NIEpEMEHHON. JINHEHOE ypaBHEHUE C OTHOW NTEPEMEHHOM KaK MaTEMAaTUYECKast MOJIEb PEATIbHON
cutyauun. KoopaunarHas npsmasi. Buasl 4ucaoBbIX IPOMEKYTKOB HA KOOPIAWHATHON MPSAMOM.
2. Jluneiinas pyHKuuA
KoopnunatHas minockocTs. JInHeliHOe ypaBHEeHHE ¢ AByMSs iepeMeHHbIME. JIuneliHas ¢pynkiusa. Bo3pacranue u yObiBaHue
nuHenHoM QyHkiuu. B3anmHoe pacnonioxkeHue rpaduKoB JIMHEUHBIX (YHKITHI.
3. CucreMbl IBYX JIMHEHHbIX YPABHEHHUII C ABYMS NlepeMeHHBIMU
OCHOBHBIE NTOHATHSA O CUCTEMAX JBYX JIMHEHHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. METO/IbI pELIEHUS] CUCTEM JIBYX
JMHENHBIX YpaBHEHUH C IBYyMsI IEPEMEHHBIMU: TpapUuecKuii, MOJCTAHOBKH U alredpandeckoro ciaoxxeHus. CUCTEMBI ABYX
JIMHEWHBIX YPaBHEHUN KaK MATEMaTUYECKUE MOJEIIN PEAIbHBIX CUTYaLUH.
4. CreneHb ¢ HATYPAJbLHBIM IOKa3aTeJieM U ee CBOHCTBA
[IoHATHE CTENEHNU ¢ HATYPAIBHBIM MIOKA3aTENEM; CBOMCTBA cTeneHEN. CTENEHb ¢ HYJIEBBIM NTOKA3aTEIEM.
5. OaHowieHbl. Apu)MeTHYECKHE ONePAIllMM HA/I OTHOYJIEHAMHM
[Tonarue ogHowieHa. CTaHIapTHBIN BUJ OgHOWIECHA. CII0KEHHE W BBIYUTAHUE OJHOUYIEHOB. Y MHOKEHHE OJHOYWICHOB.
Bo3Benenne 0THOWIEHOB B HATYPaJIbHYIO CTENEHb. J(eJIeHne OMHOYIEHA HA OJHOYJICH.
6. MHorowienbl. ApupMeTHYECKHE ONlePALMH HA/I MHOTOYWIEHAMH
[TonsiTne MHOrOwWIEeHa. ClI0’)KEHHE U BBIYUTAHUE MHOTOWIEHOB. Y MHOKEHHE MHOTOWIEHA HA OJHOYWIEH. Y MHOKEHUE
MHOI'O4JIEHa Ha MHOTOWIeH. DOpMyIIbl COKPAIIEHHOTO YMHOKEHM. JleJIeHrue MHOTO4YIeHa HAa OTHOYWIEH.
/. Pa3Jio;KkeHHe MHOT0YJICHOB HA MHOKHUTEJIH
[TonsiTre 0 pa3noKeHUU MHOTOWIEHA HAa MHOXKHUTENH. BriHeceHne 061iero MHOKUTENS 3a CKoOKU. Crioco0 rpynmupoBKH.
Pa3noxeHne MHOroUJIeHa Ha MHOXHUTEIHU C IIOMOILBIO (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI U KOMOMHAIIUH Pa3IUYHbIX TPHUEMOB.
Cokpamienue anredpanueckux apooeit. ToxxmecTra.
8. ®yHkuug y = x>
®ynxmus y = x%u ee rpaduk. Pynknus y = x

2 1 ee rpadux. 'paduueckoe penenue ypasHeHuil. OYHKIMOHANIBHAS CUMBOJINKA.



9. DJeMeHTBbI ONUCATETbHON CTATHCTHKHU
JlaHHbIE U PSAABI JAHHBIX. YTIOPSAOYCHHBIE PAIBI TAHHBIX, TAOIMIIBI pacnpeneneHus. YacTtora pe3yapTaTa, Tabuuma
pacrpeneneHus 4acToT, IPOLEHTHBIE YaCTOThI. [ pynnupoBKa TaHHBIX.

COOEPHAHUNE KYPCATEOMETPUN 7 KNACCA

1. BBenenue
Bo3HuKHOBEHME TEOMETPUH U3 MPAKTUKH. [ eomeTprueckue Gurypsl u Tena. OnpeaeneHns, akCu OMbI, TEOPEMBI, CJICACTBUS,

nokaszarenbcTBa. Kontpnpumep YeTbpexyroJbHUKH.

2. HayajbHble reoMeTpuyecKkne cBeeHHus

[Tpocreiimue reomeTpruyeckue GUrypbl: npsMas, TOUKa, OTPE30K, Jyd, yroji. [loHsTHe paBeHCTBa reOMETpUUECKUX (QUryp.
CpaBHEHHE OTPE3KOB U YIioB. MI3MepeHue OTpe3KoB, JUIMHA OTpe3Ka. Mi3MepeHne yrios, rpaJycHas Mepa yria.

CMerxHBIE M BEPTUKAIBHBIE YTJIbI, UX CBOMCTBA. lIepneHIuKyIIsIpHbIE PSMBIE.

3. TpeyrojabHHUKH.
TpeyronsHuk. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

[lepnenaukynsap k npssMoi. Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.

PaBHOOEApEHHBIN TPEYTOJIBHUK U €70 CBOWCTBA.

3a/1auu Ha TIOCTPOECHME C IMOMOILBIO LIUPKYJIS U TUHEHKH.

4. IlapajJejJbHble IPAMBIE

[Ipu3HaKu napayieIbHOCTH NPSIMBIX. AKCHOMA NapaJIeNbHbIX OpsIMbIX. CBOKCTBA MMapajlIEIbHbIX MPSAMBIX.

5. CoOTHOLIECHUS MEK1Y CTOPOHAMH M YIJIAMHU TPEYroJbHUKA
CymMa yrnoB TpeyrojabHuka. COOTHOIIEHHE MEXKIY CTOPOHAMU U yTiaMU TPEyroJbHUKA.

HepaseHncTBO TpeyroyibHuUKa.

IIpssMOyTOJIBHBIE TPEYTOIBHUKH, UX CBOMCTBA U IPU3HAKU PABEHCTBA.

PaccrossHue ot TOUKH 10 IpsAMOM. PaccTossHre Mexay apaiiiebHbIMU IPAMBIMH.
ITocTpoeHue TpeyronpHUKa IO TPEM DJIEMEHTAM.



TemaTnyecKkoe niaHMpoBaHKe No npeameTty «Anrebpa» 7 Knacc

Ne Conep:xkanue MmaTepuaJia Koauyecrso | Buant
4acoB KOHTPOJIS
1. NosTOpeHue 5
2. | NuHeiiHoe YPaBHEHWE C OAHOWN NepeMeHHOM 13 1 KP
3. | LUenble BbipaxeHus 52 2 KP
4. | dyHKuMK 12 1KP
S. | CucTembl IMHENMHBIX YPaBHEHWUM C ABYMA NepeMEHHbIMMU 18 1 KP
6. NosTOpeHue 2
Bcero yacos (3 u. B Hegento 13 pacyéta 34 yyebHbIX Hegenu) 102 5
TemaTnyeckoe nnaHUpoOBaHUe No npegmety «'eomeTpuma» 7 Knacc
Ne Cojiep:kaHHe MaTepuaa KoamuecTno Braet
4acoB KOHTPOJIsI
1. | HauyanbHble reomeTpuyeckue ceeseHUsA 11 K.P.
2. TpeyronbHMKK 18 K.P
3. MNapannenbHble npAmble 13 K.P.
4. | CooTHOLLIEHNUA MEXAY CTOPOHAMM 1 YIaMu TPeyroabHUKa 20 K.P.
S. NosTOpeHUEe 6
Bcero yacos (2 4. B Heziento 13 pacyéta 35 y4yebHbIX Heaesnb) 70 4




INEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYHEHHUA

bubauoreunniii ponx

1.®enepanbHbIi rocy1apCTBEHHBIN 00pa30BaTEIbHBIA CTAHJAPT OCHOBHOT'O OOIIET0 00pa30BaHus.

2. IIpumMepHBbIe TporpaMMbl OCHOBHOTO 00111ero oopazoBanus. Maremaruka.(CTanaapThl BTOPOTO MOKOJIEHU.) — M.
IIpocenienue, 2010.

3. Maremaruka: mporpaMmsbl:5-9 kiaccel/ A.I'.Mepsnsk, B.b.ITononckuit u ap. (Anroputm ycriexa)M.:Benrana-I'pad,
2017.

4. Anrebpa: 7 xiacc: ydeOHUK I ydaruxcs oomeoop. yup./ A.I.Mepzmsik u ap. — M :Benrana-I'pad, 2017

5. AnreOpa: 7 kiace: IUIaKT. MaTepuaibl: COOPHUK 3a71a4 M KOHTPOJIbHBIX padbo1/ A.I'.Mep3isik u ap. — M :Benrana-I'p ad,
2017.

6. Anrebpa: 7 kmacc: merogudeckoe nocooue/E.B.bymko, A.I'.Mep3nsak u ap.. — M :Benrana-I'pad, 2017.

7. 'eometpus. COopHHK paboumx mporpamm. 7 — 9 Kitaccel: ocoOue A yuurtenei oomeoop. opr. / aBTOP-COCTaBUTEIb
T.A. Bypmuctposa. — M.: [Ipoceenienue, 2014

8. Tectsl mo reometpun: 7 kiacc: k yaueOnuky JI.C. Atanacsta u ap. «I'eometpust 7 — 9 xkmaccs» / A.B. @apkos. — M.
N3narensctBO «OK3amen», 2014

9. lunakTtuueckue Matepualbl 1o reomerpun: 7 kinacc: k yueoHuky JI.C. AtanacsHa u nip. «['eomerpust 7 — 9 xmaccon /
H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3naTenscTBO «OK3amen», 2014

10. KonTposasHbie paboThl o reomeTpun: 7 kiacc: K yueOnuky JI.C. Atanacsina u ap. «['eometpus 7 — 9 kmacco» / H.B.
MensaukoBa. — M.: M3paTtenscTtBo «JKk3ameny, 2014

11. baBpun U,U,, ®pubyc E.A. Crapunnsie 3agaun. — M: [IpocBemenue, 1994.

12. T'aBpunona T./l. 3anumarensHas maremaruka : 5-11 knaccsl. — Bonrorpan: Yuutens, 2008.

13. JIeputac I'.I'. Hectanmaptaeie 3amaun o Mmaremaruke. — M.: MJIEKCA, 2007

14. ®apkoB A.B. MaremaTudeckue onuMnuaabl B mkoiie: 5-11 kinacceel. — M.: Aitpuc-IIpecc, 2005.

Hcnonb3yroTes creayrouye cpecTBa 00ydeHus: y4eOHO-HaTIISIIHBIC TOCOOUs (TaOJMIIbI, TIJIaKaThl ),0praHU3alIMHHO-
neJaroruueckue cpeacTna (KapTouku, OuneTsl, pazgaTounsiii matepuan), UKT, pecypcbl KM -1ikosisbl,
MYJIbTUMEIUMHBIE TPOTPAMMBI, PA3IMYHbIE ICTOYHUKH HH(POpMaLUU (AOTOTHUTENbHAS IUTEpaTypa, pecypchbl
WuTepHeTa), S5KpaHHO-3BYKOBbBIE TTOCOOUS.

Tadaunubl mo aaredpe A 8-9 kiaccos.

Tadauubl Mo reomerpuu 1 8-9 Kiaaccos.



IMopTpersl BhIAAIIMXCS AesATe el MATEeMaTHUKH.

Tt nH(POPMAIMOHHO-KOMIIBLIOTEPHO# MOIeP:KKH YIeOHOT0 MpoIecca MpenoIaraeTCs HCIoIb30BaHUE CIIeTYFOIINX

HNuTepHer — pecypcos:

v' MunucrepctBo obpaszosanust PO http://www.informika.ru/, http://www.ed.gov.ru/http://www.edu.ru/

v Tectuposanue online: 5 - 11 kmacewr  http://www.kokch.kts.ru/cdo/http://uztest.ru/

v’ Tlegarormueckas macrtepckas, ypoku B MarepreT u maoroe apyroe http://teacher.fio.ruhttp://www.it-
n.ru/http://www.uchportal.ru/http://pedsovet.org/

v Hossle TexHonoruu B o0paszosanuuhttp://www.sumirea.ru/narticle702.htmlhttp://www.int-edu.ru/

v' Merasuuukinoneaus Kupumna u Medoaushttp://mega.km.ru

v' Caiitel « DHITUKITONIE U, Harpumep: http://www.encyclopedia.ru/

v «Kapman i yunress mareMaTukmy» http://karmanform.ucoz.ru.

v S uay Ha ypok MaTeMaTHKH (MeToAM4YecKHe pa3paboTku): Www.festival.1sepember.ru

v OIIUOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

v CVII (coBpeMEHHBII yIUTEIBCKHIA TIOPTAT)
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

v’ 3asyu. Mado Meroauueckas 6ubmuoreka http://www.zavuch.info/methodlib/5/

v Ypoku — KOHCIIEKTBI WWW.pedsovet.ru

v" Jloche IKOJIBHOTO YUHTeIs MaTeMatuku http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

Texnnuyeckue cpeacrBa 00y4eHus

1. KommsroTep.

2. MynbTUIIPOCKTOP.

3. DkpaH.

Y4eOHO-IpaKkTHYECKOEe U Y4eOHO-/1a00paTopHOe 000pya0BaHME
1. Jlocka MarHuWTHas ¢ KOOPJAUHATHON CETKOM.
2. KOMIIIEKT 4epTEXHBIX HHCTPYMEHTOB (KJIACCHBIX ): JIMHEWKA, TPAHCIOPTUP, LIUPKYJIb, yronsHuk (30°u60°),
yroabHuK(45°,459)
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