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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma mo mpeamery «AnreOpay, mpeamerHas obmacth «MaTemaTHka W MH(POPMATHKa», COCTABICHAa B COOTBETCTBUU C
denepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIETr0 00pa3oBaHMs, HA OCHOBE TPEOOBAaHUI K pe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO obO1ero oopazoBanust MKOY COLI Ne 2 r. Ypxkyma U ¢ y4eTOM aBTOPCKOW MPOrpaMMbl O
anredpe s 7 knacca (aBropel A.I' Mep3msik, B.b.Ilomonckuii, M.C. Skup).

Pabouas nmporpamma paspaborana Ha 136 yacos, 4 yaca B Heaento (13 3 yaca u3 deaepanbHOro KOMIOHEHTa | Jac u3 yactu, GopMHupyeMOid

y4aCTHUKAMH 00pa30BaTEJIbHBIX OTHOLIECHUH).

[Lnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOTO NpeaMeTa
«AJaredpa» B 7/ kjacce

N3ydyenne anreOpbl MO JAHHOW MPOrpaMMe CIOCOOCTBYET (DOPMHPOBAHHIO y YYANIUXCS JHYHOCTHBIX, MeTANpPeIMETHbIX W MpeIMeTHbIX
pPe3yJabTaToB OOYUYCHHS, COOTBETCTBYIOIIUX TpPeOOBaHHSIM (DeaepabHOTO TOCyIapCTBEHHOrO 00pa30BaTENLHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBaHus.

JInyHOCTHBIE pe3y/IbTaThl:
1) BocnuTaHue POCCUICKONW TpakIaHCKON MIEHTUYHOCTU: MATPHOTH3M, yBakeHHe K OTeuyecTBY, MpPOIIJIOE M HACTOSIEe MHOTOHAI[MOHAIBHOTO

Hapona Poccum; oco3HaHME CBOEH STHUYECKOM IPUHAIUICKHOCTH, 3HAHME HMCTOPHUH, A3BIKA, KYJIbTYpPhl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJIbTYpPHOTO Hacieauss HapoJoB PoccuM M 4YenoBedecTBa; YCBOCHHE T'yMAaHUCTHYECKHX, JEMOKPAaTUYECKHX U TPAJULMOHHBIX LEHHOCTEH
MHOTOHAIIMOHAIBHOI'O POCCUIICKOT0 00I1IeCcTBa; BOCIUTAHHE YyBCTBA OTBETCTBEHHOCTH U Jjoira nepen PoanHoii;

2) dopmHpOBaHHE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOyYaromuxcs K CaMOPa3BUTHIO U CaMOOOpPA30BaHMIO Ha
OCHOBE MOTHBAIIMHU K O0YYEHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOSHHIO JTaIbHEHIIEH HHINBUAYaJIbHON TPAeKTOPHH 00pa3oBaHus Ha 6a3e
OPUEHTHPOBKU B Mupe mpodeccuil u nmpodeccnoHalbHbIX MPEANOYTEHUN, C YUETOM YCTOMYMBBIX MO3HABATENIbHBIX MHTEPECOB, a TAK)KE€ HA OCHOBE

(bopMHPOBaHUS YBAXKUTEILHOTO OTHOLLEHUS K TPYY, Pa3BUTHS OIBITA YYaCTHsI B COL[UAIBHO 3HAUMMOM TPY/IE;



3) ¢opmupoBaHHE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKd M OOIIECTBEHHOW NPAKTHKH,
YUUTBHIBAIOIIETO COLUANBbHOE, KYJIbTYPHOE, SI3bIKOBOE, JyXOBHOE MHOT000Opa3re COBPEMEHHOTO MHPa;

4) popmMupoBaHHE OCO3HAHHOTO, YBAXKHUTEIHLHOTO U JOOPOKENATEeILHOTO0 OTHOIIEHUS K APYrOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE,
A3BIKY, BEPE, IPAXKAAHCKON [TO3ULIMH, K UCTOPUH, KYJIbTYPE, PEJIUTUH, TPAAULIUAM, S3bIKaM, IEHHOCTSAM HapoaoB Poccuu 1 Hapo10B MUpa; FTOTOBHOCTH
Y CTIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOABMH U IOCTUTATh B HEM B3aUMOIIOHMMAaHUS;

5) ocBoeHuE COLUaNbHBIX HOPM, MTPABUII TOBEACHUS, posiel U (OpM COLIMATBLHOM KU3HU B TPYIINAx U COOOMIECTBAX, BKIIOYAs B3POCIIbIC U COLUANIbHBIC
COOOII[ECTBA; y4yacTHE B HIKOJBHOM CaMOYMPAaBIEHUU U OOIIECTBEHHOH >KM3HHM B IpeJeax BO3PACTHBIX KOMIETEHIIMHA C Yy4€TOM pPEruoHajIbHbBIX,
STHOKYJIBTYPHBIX, COLIUAJIbHBIX U IKOHOMUYECKHX OCOOEHHOCTE;

6) pa3BUTHE MOPAIBLHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHHH MOpPAJbHBIX MpoOJeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (OPMHpPOBAHUE
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEACHMSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOILICHHSI K COOCTBEHHBIM MOCTYIIKaM;

7) bopMupoBaHHEe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILEHUU M COTPYAHHUYECTBE CO CBEPCTHUKAMHM, JETbMH CTapIIEro M MIAIIIEro BO3pacTa,
B3pPOCJIBIMH B Ipoliecce 00pa30oBaTeNIbHOM, 00IIECTBEHHO 10JIE3HON, y4eOHO-HCCIEA0BATENbCKOM, TBOPUECKOM U JPYTUX BUIOB JESATEIbHOCTH;

8) ¢dopmMupoBaHHE LEHHOCTH 370POBOTO M Oe30macHoro oOpas3a >KM3HM; YCBOGHHE NPaBWJI HHIUBUAYAJHHOTO M KOJUIEKTUBHOTO O€30mMacHOro
MIOBE/ICHUS B UPE3BBIYAIHBIX CUTYALMSIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JIIOJEH, IpaBUII TOBEACHUS HAa TPAHCIIOPTE U HA JOPOrax;

9) dopmupoBaHHE OCHOB 3KOJOTMUECKOW KYJIbTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOIMYECKOTO MBILIUIEHUS, PAa3BUTHE OIBbITa
9KOJIOTMYECKH OPUEHTHUPOBAHHON PEQIIEKCUBHO-OLIEHOYHON U MPAKTUYECKON EATEIbHOCTH B )KU3HEHHBIX CUTYalUsX;

10) oco3HaHMe 3HAYEHUSI CEMbU B )KM3HU YEJIOBEKA U OOIIECTBA, MPUHATUE LIEHHOCTH CEMEHHON KM3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOILIEHHE K
4JIEHAaM CBOEH CEMBU;

11) pa3BuUTHE SCTETHMUYECKOIO CO3HAHMS Yepe3 OCBOEHHE XYJOXKECTBEHHOro Haciequs HapoaoB Poccum M MMpa, TBOPYECKOH AEATENbHOCTU
ACTETUYECKOT0 XapakTepa.

JInuHOCTHBIE pe3yAbTaThl OCBOEHUS a/IallTHPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOT'O OOIIETO 0OPa30BaHUsI JOJKHBI OTPAXKATh:

1) s TIyxux, c1aboCibIIIANIMX, TO3IHOOTTIOXIINX 00yYaroIIHUXCsI:CIIOCOOHOCTh K COIMAIbHON aJjanTalii U UHTETPalud B OOILECTBE, B TOM YUCIIE
IIpU peaJu3allid BO3MOXHOCTEN KOMMYHHMKALlUM Ha OCHOBE CJIOBECHOM peuM (BKJIOYas YCTHYKH0 KOMMYHMKAIMIO), a TaKKe, NpU KEJIaHUW,
KOMMYHHKAIIUU Ha OCHOBE KECTOBOM pedH ¢ JUIaMH, UMEIOLUMHI HapyILIEHUs ClIyXa;

2) pna oOydarolmuxcsi ¢ HapyLIeHUSMH OINOPHO-IBUTATENLHOTO ammapara: BIaJeHHE HaBbIKaMU MPOCTPAHCTBEHHOM U COLMAIbHO-OBITOBOM

OPHUCHTHPOBKU; YMCHHUC CAMOCTOATCIIbHO U 0e30IacHo NnepeABUTaThC B 3HAKOMOM M HC3HAKOMOM IPOCTPAHCTBC C UCIIOJIB30BAHHUEM CIICIIUAJIBHOTO



000pyOBaHMs; CIOCOOHOCTh K OCMBICTICHUIO M JU(QepeHIIMaluu KapTUHbI MUpPa, €€ BPEMEHHO-IIPOCTPAHCTBEHHOW OpraHHM3aluu; CIIOCOOHOCTh K
OCMBICIICHHIO COITMATIBHOTO OKPYXXEHHS, CBOET0 MECTa B HEM, IPUHATHE COOTBETCTBYIOIINX BO3PACTY LIEHHOCTEH U COIIMAIBHBIX POJIEH;

3) ans o0y4aromMXxcsi C pacCTPOMCTBAMH ayTHCTHUYECKOTO CIIEKTpa: GOpMUpPOBAHUE YMEHHUS CIIE0BAaTh OTPAOOTaHHOM CHCTEME MPAaBUJl OBEACHHS
B3aMMOJICHCTBHS B IPUBBIYHBIX OBITOBBIX, YU4€OHBIX U COLMANBHBIX CUTYAIHsIX, YACPKUBATh TPAHULIBI B3aUMOACHCTBUS; 3HAHUE CBOMX MPEATNIOYTCHHN
(orpannuenuii) B ObiToBOM cdepe u chepe uarepecon. (IIyHkT qonomHuTensHo BKmoueH ¢ 16 gespansa 2016 rona npukazom Muno6puayku Poccun ot

31 nexabps 2015 roma Ne 1577)

MeranpeamerHsie pe3yabrarsl ocBoenus OOII OO0

1) yMeHne caMOCTOSTENIbHO OMPEAENATh IeJId CBOEro oOy4ueHUs, CTaBUTh M (popMynupoBaTh Jisi ceOsl HOBbIE 3aaud B y4yeOe U MO3HaBaTeIbHOMN
JEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATEILHOMN JESATEIbHOCTH;

2) yMEHHE CaMOCTOSITENIHO TUIAHUPOBATH MYTH JAOCTIDKEHUS IIeieii, B TOM 4YMCle albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanboiee 3(h(eKTuBHbIC
CTIOCOOBI penIeHus1 y4eOHBIX U TO3HABATEIBHBIX 33/1a4;

3) yMeHHMe COOTHOCHTH CBOU JAEUCTBUS C IUIAHUPYEMBIMHM PE3yJIbTaTaMH, OCYILECTBISATh KOHTPOJIb CBOEH JEATENILHOCTH B IPOLECCE AOCTHXKEHHS
pe3yibTara, ONpeaesaTh Coco0bl JeHCTBUI B paMKax MPEeAsIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBHU C
W3MEHSIOIICNCS CUTYallUEe;

4) yMeHue OlIeHUBATh NPaBUJILHOCTh BBIMOJIHEHUS yueOHOU 3a/1aul, COOCTBEHHBIE BOZMOKHOCTH €€ PEILICHUs;

5) BiafieHHe OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKH, NMPHHATUS PEIICHU U OCYLIECTBICHHUS OCO3HAHHOI'O BBIOOpA B y4eOHOW M MO3HaBaTEIbHOMN
NESITENIBHOCTH;

6) yMeHHue OMNpeNeNsITh MOHSITHS, CO3/1aBaTh O00OOIIEHNs, YCTAHABINBATh AHAJIOTHH, KIACCH(UIIMPOBATH, CAMOCTOATEIHLHO BHIOMpPATh OCHOBAHHS U
KpUTEpUHU IS KJIacCU(PUKAIIUH, YCTaHABIUBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE pacCyKJIeHUE, yMO3aKiIIoueHne (MHAYKTUBHOE,
JENYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOJIBI,

7) yMeHHe co3/1aBaTh, IPUMEHATH U IPeoOpa30BbIBATH 3HAKU M CUMBOJIBI, MOJIETTH M CXEMBbI JUISl pellICHHsI yUeOHBIX U IMO3HABaTEIbHbIX 33j1ay;

8) CMBICIIOBOE UTEHHE;



9) ymMeHue opraHM30BbIBaTh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JCATEIbHOCTh C YYUTEJIEM M CBEPCTHUKAMH;, paboTaTh WHIAMBHIYaTbHO U B
rpymnne; HaXOAWTh OOIlee pelieHHe M pas3pemarbh KOH(MIMKTHI Ha OCHOBE COIVIACOBAaHHUS MO3UIMI M ydeTa HHTEpecoB; (OpMynHpoBaTh,
apryMeHTUpPOBaTh U OTCTaWBaTh CBOE MHEHMUE;

10) yMeHHEe OCO3HaHHO HCIIOJIb30BAaTh PEUEBHIE CPEJICTBA B COOTBETCTBUU C 33]aueil KOMMYHUKALMM JJISl BBIPAXXEHHUSI CBOMX YYBCTB, MBICIEH U
noTpeOHOCTEH; MIIAHUPOBAHUS U PETYIISIIIUY CBOCH JEATEIILHOCTH; BIAJICHUE YCTHON M MMChbMEHHON PEeYbl0, MOHOJIOIMYECKOH KOHTEKCTHOM peyblo;
11) popmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUA WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (manee - UKT
KOMIIETEHIINH ); pa3BUTHE MOTHBAIIMH K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O MOJIb30BAHHUS CIOBAPSMU U APYTUMU MOUCKOBBIMU cucteMamu; (IloamyHkT
B PEIAKINK, BBEJACHHOU B aeiicTBre ¢ 21 depans 2015 rona mpukazom MunoOprayku Poccun ot 29 nexabpst 2014 roga N 1644. 12) popmupoBanue
U pa3BUTHE DSKOJOTMYECKOIO MBIIUIEHUS, YMEHHE NPUMEHATh €ro B I103HABATEIbHOW, KOMMYHHKAaTHUBHOM, COLMAIbHOM IpPAKTUKE W
npodeccnoHanbHON OpUEeHTAIUH.

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHS a/IallTUPOBAHHON 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHusl JOKHBI OTPAXKaTh:

1) s rmyxux, caa®ocHbIIanix, MO3IHOOTTIOXIINX OO0YJarOIINXCS:BlIaIcCHUE HABBIKAMH OIPENIEICHUSI W WCIPABJICHUS CHEIH(PUUSCKHX OIINOOK
(arpaMMaTHU3MOB) B TUCbMEHHOW U YCTHOM peun;

2) nas oOydaromMXcsl ¢ pacCTpOMCTBAMHM AayTUCTHYECKOro CHEKTpa: (popMHUpOBaHHE CHOCOOHOCTH IJIAHUPOBATh, KOHTPOJHMPOBATh U OLIEHUBAThH
CcOOCTBEHHBIE y4yeOHbIe AEHUCTBUS B COOTBETCTBUU C IOCTaBICHHOW 3ajjaueil M yCIOBHUSMHU €€ pealM3allMd IpU COMPOBOXKAAIOLICH MOMOIIN
MEJarOTHYeCKOro pabOTHUKA M OPraHU3YIOIIEH IMOMOIIM ThIOTOPA;(POPMUPOBAHUE YMEHHUS OINpENeisaTh HaumOosee 3(PGHEKTUBHBIE CIOCOOBI
JOCTUKEHUS pe3ysIbTaTa MNPy COMPOBOXKIAIOLIEH TOMOIIH NeIarorn4eckoro paboTHUKA U OpraHU3YIOLIEH MOMOIIN ThIOTOPa; POPMUPOBAHUE YMEHUS
BBINOJIHATh JEHCTBUS MO 33JaHHOMY aJTOpPUTMY MM OOpa3ily MpH CONpPOBOKIAIONIEH MOMOIIM IMEAaroruuyeckoro pabOTHUKA W OpraHMU3YIOIIeH
MIOMOIIIM ThIOTOPA; GOPMUPOBAHUE YMEHMSI OLIEHUBAThH PE3YyJIbTAT CBOEH JESATEILHOCTH B COOTBETCTBHHM C 3aJJaHHBIMH 3TaJOHAMHU IIPH OpraHU3YIoIIeH
MIOMOUIN ThIOTOPA; (hOpMHUpOBaHHE YMEHMs aJ€KBATHO pearupoBaTh B CTaHAAPTHOW CHUTyallMM Ha yCIleX U HeyJaudy, KOHCTPYKTUBHO JI€HCTBOBATb
Ja)ke B CUTYyallMsIX Heyclexa MpU OpraHMU3yIolled MOMOIIM ThIOTOPA; Pa3BUTHE CIIOCOOHOCTH CAMOCTOATEIBHO OOpaTUThCA K Iel1aroru4eckoMy
paOOTHUKY (Ielarory-rncuxojory, COLMaIbHOMY IENarory) B cilydyae JUYHBIX 3aTpyJHEHHMH B pEIIEHHH KaKoro-iubo Borpoca; (GpopMupoBaHUE
YMEHHUSI aKTUBHOTO MCIIOJIb30BAaHMs 3HAKOBO-CUMBOJIMYECKHX CPEICTB JIsl MpeJCTaBleHUs MHPOpMaluu o0 M3ydaeMbIX OOBEKTax W IpOLEccax,
Pa3IMYHBIX CXEM pEIIeHUs Y4eOHBIX U MPAKTUYECKUX 33/a4 MpU OPraHU3YIOIIEeH MOMOIIM Me1arora-ncuxojora U ThIoTOpa; pa3BUTHE CIIOCOOHOCTU

CaMOCTOSATECIIbHO HCﬁCTBOBaTB B COOTBCTCTBHUHU C 3aJaHHBIMU STAJIOHAMH IIPHU ITOUCKE I/IH(bOpMaHI/II/I B PA3JIMYHBIX UCTOYHHUKAX, KPUTUUCCKH OLICHNBATH



Y MHTEPIIPETUPOBATH MOJIydyaeMyt0 HH(OPMAIMIO U3 Pa3TUYHBIX HCTOUYHUKOB. (IIyHKT monmomHHUTENbHO BKIIOUeH ¢ 16 despans 2016 rona npukazom

Muno6puayku Poccun ot 31 nexa6ps 2015 roma Ne 1577)

MaremaTtuka 1 HH(pOpMATHKA
U3yuenue npeomemnoii oonacmu "Mamemamuxa u ungpopmamuxa” 00adicHo obecneuumsn.:
—0CO3HaHUE 3HAYCHUS MaTeMaTHKU U MHPOPMATHKHU B IIOBCETHEBHOM KU3HU YEJIOBEKA;
—bopMupOBaHUEe IPEICTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U UCTOPHUYECKHUX (PaKTOpaxX CTAHOBJICHHSI MaTEMaTHUYECKON HAYKH;
—TOHUMaHUE PoJId HH(OPMALIMOHHBIX MPOILIECCOB B COBPEMEHHOM MUE;
— (popMupoBaHuE MPEICTaBICHUA O MaTEMATHKE KaK 4acTU OOIIEYeIOBEYECKON KYIbTYPbl, YHUBEPCAIbHOM S3bIKE HAYKH, 103BOJISIOIIEM OIUCHIBAThH U
U3y4aTh peajbHbIC MIPOLIECCHI U SBICHHUSL.
B pesynbraTe n3ydyenus npeaMetrHoil obmactu "MaremaTuka M MH(oOpmatuka' oOyyarouiyecs pa3BUBAIOT JOTMYECKOE M MaTEeMaTHYeCcKoe
MBIIIJIEHUE, TOJIY4aloT MPEJICTaBICHUE O MAaTeMaTHYECKMX MOJEIAX; OBJIAJEBAOT MAaTEMaTUYECKUMHU pPacCYKIECHUSIMH; y4yaTCsl MPUMEHSThH
MaTeMaTHUYeCKHUe 3HaHUs MPU PEUIeHUH PA3JIMYHBIX 3a/1a4 U OLIEHUWBATh MOJYUYEHHbIE PE3yNbTaThl; OBJA/I€BAIOT YMEHUSIMH pellIeHus] Y4eOHbIX 3ajay;

Pa3BUBAOT MATEMATUYCCKYIO HHTYULIUIO; ITOJTYIAtOT IPEACTABIICHUC 00 OCHOBHBIX I/IH(I)OpMaLII/IOHHLIX nponeccax B p€ajIbHbIX CUTYyallUAX.

Ilpeomemmbwie pezyromamot uzyyenus npeomemuou oonacmu "Mamemamuka u ungpopmamura" 00IHCHBI OMPAIHCAMD.

Mamemamuxka. Anzeopa. I'eomempusa. Hngpopmamuxa:

1) ¢opmupoBaHue NpeACTaBICHUNH O MaTeMaTHKE KaK O METO/€ MO3HaHMs AECHCTBUTEIBHOCTH, MO3BOJIAIOLIEM OIMCBHIBATh M U3y4yaTh pealbHbIE
MPOIIECCHI U SIBJICHUS: OCO3HAHUE POJIM MAaTEMAaTUKU B pa3BUTUU Poccuu u Mupa; BO3MOXKHOCTh IPUBECTH MPUMEPHI U3 OT€YECTBEHHONW U BCEMHU PHOM
WCTOPHUH MaTeMaTHYECKUX OTKPBITHI M UX aBTOPOB;

2) pa3BuTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTeMaTHYECKHUM TEKCTOM (aHaJIM3UpOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIUIO), TOYHO U TPAMOTHO
BbIp)XaTh CBOM MBICIHM C NMPUMEHEHHEM MaTeMaTH4YeCKOH TEPMHHOJOTMM U CHUMBOJIMKH, MPOBOIUTH KJIACCH(HKAIIMHU, JIOTHYECKHEe OOOCHOBaHMS,
JI0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEp)KJICHHH: ONepUpOBaHUE MOHITUSIMU: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, IMOJAMHOXKECTBO, NMPHUHAIEKHOCTD,
HaXOXJCHHE IepecedeHus, OOBETUHECHUS IMMOJMHOXKECTBA B TMPOCTEHININX CHUTYyalUsX; peIIeHHe CIOKETHBIX 3aJad pa3HbIX THIIOB Ha BCE

apudmeTnyeckue AeUCTBUS; MPUMEHEHHE Ccrioco0a MOUCKa PelIeHus 3a/laui, B KOTOPOM PacCyKJI€HHUE CTPOUTCS OT YCIOBHS K TPeOOBaHHIO WU OT



TpeOOBaHUSI K YCIIOBHIO;, COCTaBIICHHUE IJIaHA PEIICHUsS 3aJa4H, BBIJCICHUE JTANlOB €€ PEIICHHS, UHTEPIIPETAlUs BBIUMCIUTEIBHBIX PE3yIbTATOB B
3a7a4e, MCCIIEIOBAHUE MOJYYEHHOIO0 PEIICHUs 3a/Ja4yM; HaXOXKJICHHE MPOIEHTA OT YMCla, YUCIa MO MPOUEHTY OT HEro, HaXOXIAEHHUS MPOIEHTHOIO
OTHOIIIEHUE JIBYX YKCEJ, HAXOKICHHUS ITPOLIEHTHOI'O CHUYKEHHUS WJIM MPOLIEHTHOTO MOBBIIIECHUS BEJIMYMHBI; PEIICHUE JTIOTMYECKUX 3a/1ay;

3) pa3BUTHE NPEACTABICHUN O YHUCIE M YHUCIOBBIX CHCTEMaX OT HATypajbHBIX JI0 JACHCTBUTEIBHBIX YHUCEN; OBJAJCHUE HABBIKAMU YCTHBIX,
MUCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUYUCIICHUN: OTICPUPOBAHUE MOHATHIME: HATYPATbHOE YHUCIO, IIEJI0e YNCI0, OOBIKHOBEHHAS APOOb, JECSITHYHAs
Ipo0b, CMEIIAaHHOE YHCJI0, PAIIMOHAILHOE YHCII0, UPPAllMOHAIBHOE YHCIIO; HCTIOJIB30BAaHUE CBOMCTBA YKMCEI U 3aKOHOB apH(PMETHUYECKUX OIepaIui ¢
YUCJIAMU NPU BBINOJHEHUHM BBIYMCICHUH; UCIIOIB30BAaHUE MMPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BHINOJIHEHUH BBIYUCICHUN U PEILICHUH 3a7aY;
BBITIOJIHCHUE OKPYIJICHHS YHCEJ B COOTBETCTBUHU C MPABWJIAMH; CPAaBHEHUE UMCEN; OIEHWBAHHE 3HAYCHHS KBAJPATHOTO KOPHS U3 TOJIOKHTEIBHOTO
LIEJIOTO YHCIIA;

4) oBnazieHHe CUMBOJIBHBIM SI3BIKOM aNreOpbl, IPUEMaMHU BBIMIOJTHEHUS TOKIECTBEHHBIX MPEOO0pa30BaHUN BBIPAKECHUI, PEUICHHs] YPaBHEHUN, CUCTEM
ypaBHEHUH, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUS MOJEIUPOBATH pealibHbIE CUTYAIlMU Ha A3bIKE alreOphl, UCCIeI0BAaTh MOCTPOCHHBIE MOJICIH C
WCIIOJIb30BAaHUEM ammnapara ajreOpbl, WHTEPIPETHPOBATH TOJYUYCHHBIH PE3yIbTaT: BBIIOJHEHUE HECIOXKHBIX MPEeoOpa3oBaHUN U1l BBIYUCICHUS
3HAYEHHI YMCTIOBBIX BBIPAXKECHHM, COJEPIKAIINX CTETICHU C HATYpaJIbHBIM IOKa3aTeJIeM, CTEIIEHHU C LEIbIM OTPUIATEIbHBIM ITOKAa3aTeIeM; BBITIOJIHEHHE
HECJIOKHBIX MPE0OPa30BaHUM IIENbIX, IPOOHO PAIMOHANBHBIX BBIPAXKEHHUHN W BBIPAKEHUN C KBAJAPATHBIMU KOPHSMU; PACKPHIBATh CKOOKHU, MPUBOAUTH
MOMOOHBIE CllaraeMble, HCIOIb30BaTh (OPMYIbl COKPAIICHHOTO YMHOXEHHs; pelleHHe JIHHEWHBIX W KBaJIPAaTHBIX YPAaBHEHMH U HEPaBEHCTB,
YpaBHEHUW U HEPABEHCTB CBOJISAIIMXCS K JTUHEWHBIM WJIM KBaJIpPaTHBIM, CUCTEM YPaBHEHUW W HEPaABEHCTB, M300paKCHHUE PEIICHUN HEPABEHCTB U UX
CUCTEM Ha YHCIIOBOM IPSIMOW;

5) oBnageHue cCUCTeMOl (YHKIIMOHATBHBIX MOHATUN, PAa3BUTHE YMEHUS HCIONb30BaTh (PYHKIIMOHAIBHO-TpadUUYeCKUe MPECTaBICHUS IS PEIICHUS
pa3IMYHBIX MaTEMAaTUYECKHX 3aJad, JUIsl ONUCAHUS W aHAIM3a PEAbHBIX 3aBUCUMOCTEH: OMPEJEICHHE IMOJOKEHUS TOUYKM IO €€ KOOpJMHATaM,
KOOPJMHATHI TOYKH TI0 €€ TMOJIOKEHUIO Ha IUIOCKOCTH; HaXOXJIeHHe Mo TpaduKy 3HadeHUH (yHKIUHA, 00JIaCTH OMpEeTICHNUsI, MHOKECTBA 3HAYEHUH,
HyJIe (QYHKIIUH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEKYTKOB BO3pacTaHUsl W yObIBaHWS, HauOOJBIIETO W HAMMEHBINETO 3HAYeHUs (DYHKIUH;
nmocTpoeHue rpaduka JIMHEHHONW U KBaJApaTUIHON (DYHKIIUI; oneprupoBaHUe Ha 6a30BOM YPOBHE MOHSTHUSIMHU: TOCIEA0BATEIHHOCTD, aprupMETHISCKAS
Mporpeccusi, TeOMeTpHUecKas MPOTPECCHs; UCIOIb30BAHUE CBOWCTB JIMHEHHOW M KBaJApaTHUHOW (YHKIMI W UX TpaduKOB MpH pEUICHUH 3a1ad W3
JIPYTUX YYEOHBIX TIPEIMETOB;

6) OBIAJCHUE TEOMETPUUYCCKHUM S3BIKOM; Pa3BUTHE YMEHHS HCIOJb30BaTh €ro JUisl OMHCAHHUS TPEAMETOB OKPYKAIOMIETO MHpa; pa3BUTHE

MIPOCTPAHCTBEHHBIX NPEACTABICHUH, N300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX MOCTPOCHUN: ONIEpUPOBaHHE MOHATUAMU: (pUrypa, ToUKa,



OTpEe30K, IIpsiMas, JIyd, JIOMaHas, yroJ, MHOTOYIOJIbHUK, TPEYrOJbHUK M YETBIPEXYTOJbHUK, MPSIMOYTOJIBHUK M KBaApaT, OKPYKHOCTb U KpYT,
IPSIMOYTOJIbHBIN Napajienenumnes, Kyo, map; n300paxeHne n3ydaeMblx GUIyp OT pyKH U € TOMOILBIO JIMHEUKH U LIUPKYJIS; BBIIOJIHEHUE U3MEPEH Usl
JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB C IIOMOIIBIO MHCTPYMEHTOB U1l U3MEPEHUN UIMH U YIJIOB;

7) ¢GopMHpOBaHHE CHUCTEMAaTHYECKUMX 3HAHUH O IUIOCKMX (UTypaXx W HMX CBOMCTBAX, MPEACTABICHUNA O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeElax;
pa3BUTHE YMEHHMM MOJECIMPOBAHMS pEAJbHBIX CUTyallMd Ha A3bIKE TI'€OMETPUM, MCCIECIOBAHUS IIOCTPOCHHOM MOJENIM C HCIOJIb30BAHUEM
reOMETPUUECKUX IOHITUH M TeOopeM, ammnapaTta aareOphl, pelIeHHs I€OMETPUYECKUX M MPAKTUYECKUX 3aad: OllepUpOBaHUE Ha 0A30BOM YPOBHE
MOHATUSMH: PAaBEHCTBO (GUIYp, MAPAJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTh IPSAMBIX, YIJIbl MEXIY MPSIMBIMH, NEPIEHANKYJIISApP, HAKIOHHAS, IPOCKIIHS;
IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUU; ONIEPUPOBAHUE HA 0A30BOM YPOBHE NOHSITUSIMHU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpA Ha YUCIIO,
KOOpJMHATHl Ha IJIOCKOCTH; PELIEHUE 33/1a4 Ha HAXO0KICHHE F€OMETPUUECKHUX BEIMUMH (JIJIMHA U PacCTOsIHUE, BEJIMYMHA YIJIa, IUIOWIAab) 10 00pa3nam
WIH aJTOpUTMaM;

8) oBiajeHHe MPOCTEHIIMMHU CIIOCOOAMU NPEACTABICHUS U aHAIM3a CTATUCTHUYECKUX IAHHBIX; (OPMHUPOBAHUE IMPEICTABICHUN O CTAaTUCTUYECKUX
3aKOHOMEPHOCTSAX B PEATBHOM MHUPE M O Pa3IMYHBIX CHOCO0aX MX M3YYEHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJENSX; Pa3BUTHE YMEHHI M3BJICKATh
nH(pOpPMAIHIO, TPEICTABICHHYI0 B Ta0NMIaX, Ha AMarpamMmax, rpaukax, ONMMChIBaTh M aHAJTU3UPOBATh MACCHBHI YHCIOBBIX JAAHHBIX C TTOMOIIBIO
MOAXOAAIINX CTATUCTUYECKUX XapPAKTEPUCTHUK, UCIIOIb30BaTh IOHUMAHHUE BEPOSITHOCTHBIX CBOMCTB OKPY/KAIOIIUX SBJIICHUN IIPU NIPUHATUN PELICHUN:
(dopMHpOBaHKE NPEICTABICHUS O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU CIYyYalHOTO COOBITHS; pelIeHHe MPOCTEHIINX KOMOMHATOPHBIX
3a/la4; OINpEJENICHUE OCHOBHBIX CTaTHCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOpPOB; OICHHMBAHWE W BBIUYMCICHHE BEPOSITHOCTU COOBITUS B
MPOCTEHIINX CIIydasx; HAIMYUE MPEICTABICHUS O POJIM MPAKTUYECKH JTOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITHH, O POJIM 3aKOHA OOJBIIMX YHCEN B
MacCCOBBIX SIBJICHHSX YMEHHE CpPaBHMBAThb OCHOBHBIE CTATUCTHUYECKUE XapaKTEPUCTUKH, IOJYYEHHBIE B IPOLECCE PEUICHUS NPUKIAJHON 3a1adH,
U3Y4YEHUS PEAIBHOTO SIBICHUS;

9) pazBuTHE yMEHUN NMPUMEHSATh W3YUYECHHBIE MOHSITHS, PE3ylbTAaThl, METOJbI JAJI PEUICHHs 3aJad MPAaKTHUECKOIo XapakTepa U 3ajad M3 CMEXHBIX
JUCHUIUIMH C MCIOJNIb30BAHMEM IpPU HEOOXOJMMOCTH CIPAaBOYHBIX MAaTepUajioB, KOMIIbIOTEpPA, IOJIb30BATbCS OLEHKOW W TNPUKUIKON mpH
MIPAKTHUYECKUX pacyeTax: PacrO3HAaBAHWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUH; OLICHMBAHUE PE3YJIHTATOB BBIYUCIICHUHN IIPU PEIICHUHU IPAKTUYECKHUX
3a/1a4; BBIIIOJTHEHUE CPABHEHHUS YKCEIl B PEAIBHBIX CUTYALMX; UCIIOJIB30BAaHUE YU CIIOBBIX BBIPAXEHUN IIPU PELICHUH ITPAKTUYECKUX 3a1a4 U 3a1a4 U3
IPYTUX y4eOHBIX MPEIMETOB; PEeIIEHHE MPAKTUUECKUX 3a/1a4 C IPUMEHEHHUEM MTPOCTEHIINX CBOMCTB (PUTYp; BHIIOJHEHUE MPOCTEHIINX TOCTPOECHUN U

M3MEpEeHUIl Ha MECTHOCTH, HEOOXOAUMBIX B pealIbHOM JKHU3HH;



10) dopmupoBanne WHGOPMAIMOHHOW U aJITOPUTMHUECKOW KYIbTYphl; (POPMHUpOBAHUE TNPEACTABICHUS O KOMIBIOTEPE KaK YHHUBEPCAJIHHOM

ycTpoiicTBe 00paboTKH HH(OPMALMK; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH MCIIOJIb30BaHUsI KOMIIBIOTEPHBIX YCTPOICTB;

11) dopmupoBanue npeacrapaeHus 00 OCHOBHBIX U3y4aeMbIX MOHATHUAX: HHPOPMALKs, AITOPUTM, MOJIEJNb - U UX CBOMCTBax;

12) pa3BuTHE aNTOPUTMHUYECKOTO MBINUICHUS, HEOOXOIUMOr0 sl IPOPEeCCHOHATBHON EATEIIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHHUM
COCTaBHTb M 3alycaTh AJITOPUTM JJIsi KOHKPETHOTO HCIIOJIHUTENS; (OPMHPOBAHUE 3HAHUK 00 AITOPUTMUYECKUX KOHCTPYKIHMAX, JOTMYECKHX

3HAYEHUAX M OIEpalusAX; 3HAKOMCTBO C OJHHMM H3 S3BIKOB IPOrPaMMHMPOBAaHUS U OCHOBHBIMH AJITOPUTMUYECKUMHU CTPYKTypaMu - JIMHEHHOM,

YCJIOBHOM U LIMKIINYECKOM;

13) popmupoBanme ymenuii hopMann3anuy U CTPyKTYPHPOBaHUS HHPOPMALIUY, YMEHHS BEIOUPATh CIIOCO0 MPEACTABICHUS JAHHBIX B COOTBETCTBHH C

MIOCTABJICHHOMW 3aj1aueil - TaOIHIIbI, CXEMBI, TPa(QUKH, AUATPAMMBI, C UCTIOIB30BAHUEM COOTBETCTBYIOIINX ITPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;
14) popmupoBaHue HaBBIKOB U YMEHMI 0€30MacHOr0 M 11eJecO00pa3HOro NOBEACHUS MPH paboTe ¢ KOMIBIOTEPHBIMH IporpaMmamu U B MHTepHeTe,

YMEHUS cOOJII0AaTh HOPMbI MH(POPMAIIMOHHON 3TUKHU U 11paBa;

15) mns chenmbIX W CA0OBUISIIMX OOYYArOIIMXCS: BJIAJCHHE MPABWIIAMHU 3allUCH MaTEeMaTHYeCKHX (OpMyN M CIENUANbHBIX 3HAKOB peibedHO-

TOUYEYHOU crcTeMbl 0003HaueHu JI.Bpaiins; BiageHne TakTHIIbHO-0CS3aTeIbHBIM CIOCOOOM 00CIIeTOBAaHMS M BOCTIPUATHS pelbe(HBIX N300pakeHUi

IIPEIMETOB, KOHTYPHBIX H300paXeHUH TIeoOMeTpHuYecKuX GUryp M T.II.; yYMEHHE 4YHUTaTh penbedHble TpapuKH 3JIEeMEHTApHbIX (YHKIMHA Ha

KOOP/AMHATHOH IIOCKOCTH, MPUMEHSTH CIELUAIbHbIE TPUCIIOCOOIEHHS [T pesibe()HOro YepUYEeHHUs; BlIaIeHUEe OCHOBHBIM (DYHKIIMOHAIOM HPOTPaMMBI

HEBU3YalbHOIO jJocTyna K umHpopManuu Ha skpaHe [IK, ymeHue wucnosnb3oBaTh nepcoHalbHbIE TUQPIOTEXHUYECKHE CpencTBa MH(POPMAIMOHHO-

KOMMYHMKAI[MOHHOTO JIOCTYIa CJIENbIMU 00yJaroluMHUCS;

16) ns oOyyarommxcs ¢ HapyIeHUsIMA OTIOPHO-/IBUTATENIBHOTO allllapaTa: BJIaJeHNe CIelUalbHBIMA KOMIIBIOTEPHBIMHU CPEICTBAMHM MIPE/ICTABICHUS U

aHaJIM3a JAHHBIX U YMEHME MCIOJIb30BaTh IEPCOHAIBHBIE CPEICTBA IOCTYIIA C YYETOM JIBUTATENIbHBIX, PEYEIBUTAaTENIBHBIX U CEHCOPHBIX HapYIICHUH;

yYMEHHE HCIOJIb30BaTh MepcoHalbHble cpeacTBa jgoctyna. (I[IyHKT B penakuuu, BBeAeHHOW B jaeiictBue ¢ 16 ¢espans 2016 roma mnpukazom

Muno6puayku Poccuu ot 31 gexabpst 2015 roma Ne 1577.)

Mamemamuxa. Aneeopa. I'eomempus

Buvinycknux nayyumcsa 6 5-6 knaccax (IUi1 WUCHOJIb30BaHMS B TOBCEAHEBHOM JKM3HM U 00€CHEeUeHHMs] BO3MOXKHOCTHU YCIEUIHOTO MPOAOJDKEHHS

oOpa3oBaHus Ha 6a30BOM YPOBHE):

—OIepupoBaTh Ha 6a30BOM YpOBHE 2 MOHATUSMHU: MHOKECTBO, 3JIEMEHT MHOKECTBA, TOJIMHOKECTBO, IPUHAJIEKHOCTD;

—3a/laBaTb MHOKCCTBA MICPCUUCIICHUCM HUX 3JICMCHTOB;



—HaXO/UTh NepecedeHne, 00beAMHEHHE, TOJIMHOKECTBO B IMTPOCTEHIINX CUTYAIHX.
—B noBceiHEBHO KU3HM ¥ TP U3YyYEHUH APYTHX MTPEMETOB: PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHHS.
—Uucna:onepupoBare Ha 0a30BOM YPOBHE HOHSATHSMH: HATYPalIbHOE YHCIIO, LEJIOE YHCIIO, OOBIKHOBEHHAS JpOOb, AECATHYHAs APOOb, CMEUIaHHOE
YHCII0, PAllMOHAJIBHOE YHMCIIO; MCHOJIB30BaTh CBOICTBA YHCENl M NpaBWiIa JICHCTBUI C PAlMOHAJIBHBIMU YHCIAMHU IPU BBIOJHCHUN BBIYHMCIICHUI,
UCIIOJIb30BaTh MPU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCIEHUH M PEUICHUH HECIOXHBIX 3a]ad; BBINOJHATH OKPYIJICHHE
palMoHaTBHBIX YHCET B COOTBETCTBUU C ITPABUIIAMH; CPABHUBATH PAI[IOHAILHBIC YHCIIA.
—B noBcenHeBHON JKU3HU M MIPU U3YYCHHUH APYTHX MPEAMETOB: OIICHUBATh PE3YyJIbTAThl BEIYMCICHUH MPH PEIICHUH NPAKTUYECKUX 3a/1a4; BBINOJIHATH
CPaBHEHHE YHCENl B pEabHBIX CUTYAIMSAX; COCTABIATH YHCIOBBIC BBIPAKCHHS INPH PEIICHUM MPAKTUYECKUX 3a]ad M 3aJad W3 JPYTUX y4eOHbBIX
IpeIMETOB.
—CraTucTiKa ¥ TEOpUs BEPOATHOCTEH.: pacmo3HaBaTh KOHKPETHBIC MPUMEPHI OOMIMX MOHATHN MO XapaKTEPHBIM NMPU3HAKaM, BBIIOIHSITH JIEHCTBHS B
COOTBETCTBHUH C ONPE/ICICHUEM U MTPOCTEHIINMU CBOMCTBAMH NOHSATHH, KOHKPETH3UPOBATh IPUMEpPaMu OOIIIe TOHSTHSI.
—IIpencraBnaTe 1aHHBIE B BHJE TAOIHII, TMarpaMM, YUTaTh HHPOPMAIHIO, TIPEICTABICHHYIO B BUJIE TaOIHIIbI, THATPAMMBI.
—TekcroBble 3amaun: Pemarb HECIOKHBIE CIOKETHBIE 33J]aul Pa3HBIX TUIIOB Ha BCE apU(PMETHIECKHE JACHCTBHS; CTPOUTH MOJIENb YCIOBHS 3a/1au (B
BUJE TaOJIMIBI, CXEMBl, PUCYHKAa), B KOTOPOH JaHbl 3HAu€HHs JABYX M3 TpeX B3aUMOCBS3aHHBIX BEJIMYMH, C LEJNbIO MOMCKA DELICHUs 3ajauu;
OCYILECTBIISATh CIOCOO TMOMCKA PELIeHUs 3aJaud, B KOTOPOM PAacCYXIEHHE CTPOUTCA OT YCIOBHsS K TPeOOBAaHHIO HJIM OT TpeOOBaHUS K YCIOBUIO,
COCTABIIATH IUIAH PEIICHHUs 33aJaud; BBIACISATH JTAllbl PEIICHHS 3a/la4d; WHTEPIPETHPOBATH BBIUYMCIUTEIBHBIC PE3Y/IbTaThl B 3ajaue, MCCIeI0BaTh
MOJTyYeHHOE pEIICHHE 3a/lauyd; 3HATh pa3Inyhe CKOPOCTeH OOBEeKTa B CTOSUEH BOJE, NMPOTHUB TEUCHHS W IO TEUYCHHUIO PEKH; peliaTh 3aJadd Ha
HaXO0’KJICHUE YaCTH YHClia ¥ YKiciia 110 ero 4acTH; pellaTh 3a7a4 pa3HbIX TUIIOB (Ha paboTy, Ha OKYIIKH, Ha JBM)KEHHE), CBSI3bIBAIOLINX TPH BEJITUUUHBI,
BBIJICJIATh 3TU BEJIMYMHBI U OTHOLICHUS MEXAY HUMH; HAXOJUTh MPOIEHT OT YMCIIA, YUCIO MO MPOILEHTY OT HEero, HaXOJIUTh MPOILEHTHOE OTHOIIEHUE
JIBYX YHCEN, HAXOAWTh MPOIEHTHOEC CHWXCHHWE WM TPOIEHTHOE TOBBIIICHHE BEIMYMHBI, pEIIaTh HECIOXHBIE JIOTHYECKHE 3aJa4d METOIOM
paccyXJIeHUM.
—B moBcemHEeBHOW JXKM3HM M NPU M3YYCHUHU JIPYTUX MPEIMETOB: BBIABHTATh THIIOTE3BI O BO3MOXKHBIX TPEICTHHBIX 3HAUYEHHSIX MCKOMBIX BEJHUYWH B
3aaue (JenaTh NPUKUIKY)

Haenaonasn zeomempus I'eomempuueckue gueypbvi

OmnepupoBarb Ha 0a30BOM YpOBHE MOHATHAMHU: (UTYpa, TOYKA, OTPE30K, MHpsMas, Jyd, JOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U

YeThIPEXYTOJIbHUK, IPSIMOYTOJILHUK U KBaJpaT, OKPYKHOCTb U KPYT, MPSIMOYTOJIbHBIN Mapaiienenumes, Kyo, map. M3o0paxaTs uzyyaembie GuUrypbl



OT PyKH M C IIOMOIIBIO JMHEHKM U LHUPKYJIsS. B IOBCEIHEBHOM KU3HU M IPU W3YYCHUHM JPYrUX IPEIMETOB: PELIAaTh IPAKTUYECKHUE 3aJaud C
IPUMEHEHUEM NPOCTEHIINX CBOMCTB QUryp.

Hsmepenus u évluucnienus. BBIIOIHATb U3MEPEHHUE IJIUH, PACCTOSIHUM, BEJIIMYMH YIJIOB, ¢ MMOMOLIBI0 MHCTPYMEHTOB JJI MU3MEPEHUH UIMH U YIJIOB;
BBIYUCIIATH IUIOLIAAHA IIPSIMOYIOJBHUKOB. B IOBCEHEBHON XKU3HU U NPU U3YYCHUHU JIPYTUX MPEIMETOB: BBIYHUCIATH PACCTOSHUS HA MECTHOCTH B
CTaHJAPTHBIX CUTYAIUSX, IUIOIIAAN MPSIMOYTOJIbHUKOB; BHIIOIHATH MPOCTEUIIINE MOCTPOSHHS M U3MEPEHUS HA MECTHOCTH, HEOOXOIUMBIE B PeaibHOU
KU3HU.

Hcmopusa mamemamukuy. ONUACHIBATh OTAEIbHBIEC BBINAIOIIUECS PE3YNbTAThI, IOJYYCHHBIE B XOJI€ PA3BUTUS MaTEeMAaTUKHU KAK HAYKH; 3HATH NIPUMEPHI

MAaTEMaTUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW M BCEMUPHOU HCTOPUEH.

IIpenmeTrHble pe3ybTaThI:

Buinycknux nayuumces 6 7-9 knaccax (nnsi WCMONIB30BaHHS B TOBCEJIHEBHOW JKU3HH M OOECICUCHHUS BO3MOYKHOCTH YCIEIIHOTO IPOJIOJKCHUS
oOpa3oBaHus Ha 6a30BOM YPOBHE)

Onemenmovl meopuu MHodMCecms u mamemamudeckol noeuxky OnepupoBaTh Ha 0a30BOM ypOBHE 4 MOHSITUSIMH: MHOXKECTBO, DJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, MPUHAIICKHOCTh; 33J]aBaTh MHOXECTBA MEPEUYHMCICHUEM HX DJIEMEHTOB; HaXOIUTh TepeceueHne, o0beIuHEeHNe, TTOJIMHOXKECTBO B
MPOCTEUININX CUTYAIUSIX; OMIEPUPOBAThH HA 0A30BOM YpOBHE MOHSTHSAMU: ONpENeTIeHHEe, aKCHOMa, TeOpeMa, JTI0Ka3aTeIbCTBO; MTPUBOJAUTHh MPUMEPHI U
KOHTPIPUMEPHl U1  IOATBEPKICHUS CBOMX  BBICKa3plBaHWW. B  IOBCEAHEBHOW JKM3HM W NPU  M3YYEHHUHM JIPYTUX  [PEIAMETOB:
pacrmo3HaBaTh KOHKpPETHBIE MPUMEPHl OOIIMX TMOHSATHI MO XapaKTepHBIM MpPHU3HAKaM, BBIMIOIHATH JEHUCTBUS B COOTBETCTBUU C ONpPEICICHUEM U
MPOCTEUIIUMH CBOMCTBAMH TOHSATUN, KOHKPETU3UPOBATH MPUMEpPAMH OOIIME TOHSITHS, HCIOIb30BaTh IPaPUUIECKOE MPEACTaBICHUE MHOXKECTB IS
OTHMCaHUs PEATbHBIX MPOIECCOB M SIBJICHUH, IPH PEIICHUH 3a]1a4 IPYTUX yUIeOHBIX MPEIMETOB.

Yucna. Onepuposams Ha 6A3080M ypOGHe NOHAMUAMU: HATYPaIbHOE YUCIO, 11EJI0€ YUCIIO0, OOBIKHOBEHHAs! IpOo0b, AecITUYHAS ApOoOb, CMEIIaHHas
Ipo0b, palMOHALHOE YHUCITO0, apu(pMETHYECKH KBaJIpaTHBI KOPEHb, UCIOIB30BaTh CBOWCTBA YHCEN M TpaBuUia JCHCTBUI TpPHU BBHIMOJTHEHUU
BBIYMCIICHH; MCIOJIb30BATh MPU3HAKU JEeTUMOCTA Ha 2, 5, 3, 9, 10 mpu BHITOTHEHUH BBIYMCIECHUM W PEIICHHM HECJIOXKHBIX 3a/1a4; BBITOJIHATH
OKpYTJICHHE PAlMOHAJIBHBIX YHCENI B COOTBETCTBHUM C IMPABWJIAMH; OLICHUBATH 3HAYEHUE KBAJPATHOTO KOPHS W3 MOJIOKUTEIIBHOTO IIEJIOr0 YHCIa;

pacno3HaBaTb palluOHAJIILHBIC U UPPALTUOHAJILHBIC YU CJId;, CPABHUBATDH YK CJIA. B noBcenHeBHOM XXU3HU U IIpU U3YUCHUHU APYT'UX NPCAMCETOB: OLICHUBATH



pe3yapTaThl BBIUMCICHUW NpPHU PEIICHUU MPAKTHUUECKUX 3aJad; BBIIOIHATH CPaBHEHHE YHUCENl B PEAIbHBIX CHUTYallUAX; COCTaBJISATh YHUCIIOBBIE
BBIP)KEHUS NP PEIIEHUH MTPAKTUYECKHX 33434 U 3aJa4d U3 APYruX y4eOHBIX IPEIMETOB.

Toorcoecmsennvle npeobpazosanus BBINOIHATH HECIOXHBIE NMPeoOpa3oBaHMs JUIsl BBIYMCICHUS 3HAYCHUN YMCIOBBIX BBIPAXKEHHH, cozeprKallux
CTENIEHH C HaTypajbHbIM IIOKAa3aTEJIEM, CTENEHU C LEJIbIM OTPHULATEIbHBIM II0KA3aTEJIEM; BBINOJIHATH HECIOXHBIE MPEeoOpa30BaHUS LEIbIX
BBIPQ)KEHUI: PaCKPBIBATh CKOOKH, MPHUBOJUTH MOJ0OHBIE ClIaracMble; NCIOIb30BaTh (POPMYIIBI COKPAIICHHOTO YMHOKEHHS (KBaJpaT CyMMBI, KBaapaT
Pa3sHOCTH, pPa3HOCTh KBAJAPATOB) Ul YHPOLIEHHs BBIYMCICHUN 3HAYEHUH BBIPA)KEHUH; BBINOJIHATH HECJIOXKHBIE IPeoOpa3oBaHus APOOHO-TUHEHHBIX
BBIPQKCHUI U BBIPA)KCHUH C KBaJPaTHBIMU KOPHAMU. B MOBCEIHEBHOM KU3HU U NIPU U3YYEHUU APYTHUX IPEIMETOB: IOHUMATh CMBICH 3aIIMCH YHACIIA B
CTaHJIapTHOM BUJIE; ONEPUPOBATH HAa OA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIIUCh YUCIIAY.

Vpaenenus u nepasencmsea OnepupoBaTh Ha 6a30BOM YPOBHE IOHATUSMU: PABEHCTBO, UNCIOBOE PAaBEHCTBO, YPaBHEHHUE, KOPEHb YPABHEHMSI, pEIICHNE
YPaBHEHUs, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA; IPOBEPSTH CIPABEUIMBOCTD YMCIIOBBIX PABEHCTB M HEPABEHCTB; peElIaTh
JMHEIHbIC HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOJALIMECA K JIMHEHHBIM; pEIIaTh CUCTEMbI HECJIOKHBIX JINHEHHBIX YPAaBHEHUM, HEPABEHCTB;
MIPOBEPATH, SBISETCA JIM JTAHHOE YKCIO PEHICHWEM ypaBHEHHs (HEPaBEHCTBA), peulaTh KBaJpaTHBIE YpaBHEHHS MO (GOpMylie KOpHEH KBaIpaTHOTO
YpaBHEHHUs; U300paxkaTb PELICHUS] HEPaBEHCTB W MX CHCTEM Ha YMCJIOBOM MpsAMON. B moBceaHEBHON >KM3HM U MPHU U3YYEHUU JIPYTHX MPEIMETOB:
COCTABJISATh M pellaTh JUHEHHbIE YPABHEHUS NPH PEILICHUH 3314, BOSHUKAIOIIUX B APYIUX YUEOHBIX MpeIMeTax.

@ynxyuu. HaxonuTh 3HaueHUe QYHKIMU 10 33]aHHOMY 3HAUEHUIO apT'yMEHTa; HaxXOJUTh 3HAYEHHE apryMEHTa IO 3a/laHHOMY 3HaueHHUI0 (DYHKIIUHU B
HECJIOKHBIX CUTYAIUIX; ONPENEsITh MOJ0KEHUE TOUKHU [0 €€ KOOPAUHATaM, KOOPAUHATHI TOUKH IO €€ MOJOKEHUI0 Ha KOOPAMHATHOMN IJIOCKOCTH ; 110
rpaduKy HaXOJUTh OOJACTh OMPEENICHUs, MHOKECTBO 3HAUECHUN, HYIU (DYHKIUHU, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUs, HauOoJblllee M HAaUMEHblIee 3HAa4eHUs (YHKLIMU; CTPOUTh TpaduK JMHEHHOM (DYyHKIMM; NPOBEPsTH, SABISETCS JIM AAHHBIA Trpaduk
rpaduKoM 3aaHHOW (QYHKUMHU (JIMHEHHOH, KBajapaTMYHOW, OOpaTHONW MPONMOPLHUOHATIBLHOCTH); ONPEAETATh NPUOIMKEHHBIE 3HAYEHHUS KOOPIUHAT
TOYKH IepeceyeHus: rpa@ukoB (QYHKIMA; OmepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSAMH: IOCIIENOBATEIbHOCTh, apudMeTndeckas Nporpeccus,
reoMeTpuyecKass MpOrpeccus; peuarb 3aJadyd Ha MPOrPecCHd, B KOTOPHIX OTBET MOXKET ObITh IOJYy4YeH HEMOCPEJCTBEHHBIM MOJCYETOM 0e3
npuMeHeHus ¢popMyi. B moBceaHeBHOM KU3HM U MIPU U3YYEHUH APYTHX MPEAMETOB: UCIOIb30BaTh IPa)UKU pPEaNbHbIX MPOLECCOB M 3aBUCUMOCT ei
IUIL ONpeAeNieHUs HUX CBOWCTB (HauOOJbIIME M HAMMEHBIIWE 3HAYEHUsS, NMPOMEXKYTKH BO3pPACTaHUs W YOBbIBaHHSA, OOJACTH MOJOXKHUTEIbHBIX HU
OTpHUIATENbHBIX 3HAYEHUH U T.I1.); UCIIOJIb30BaTh CBOMCTBA JIMHEWHON (PYHKIIMU U €€ rpa@uK IpU peleHUH 3a1a4 U3 APYrux y4eOHbIX IPEeIMETOB.
Cmamucmuxa u meopusi eepoamunocmeil  VIMeTb mnpencTaBieHHEe O CTaTUCTHYECKMX XapaKTEPUCTHKAaX, BEPOSTHOCTH CIy4allHOTO COOBITHS,

KOMOMHATOPHBIX 33/1a4ax; pellaTh MpocTeiime KOMOMHATOPHbBIE 3aJaui METOJIOM IPSIMOT0 W OPraHHU30BaHHOTO Nepedopa; MPeACTaBIATh JaHHbIC B



BUje Ta0IuL, AuarpamM, rpaukoB; YUTaTh HMH(POPMALUIO, MPEACTABICHHYIO B BHJE TaONMIbI, JUarpaMMbl, rpaduka; ONpeAessTbh OCHOBHBIC
CTaTHCTHYECKHE XapPAKTEPUCTUKM YHCIIOBBIX HAOOPOB; OICHHWBATH BEPOSTHOCTH COOBITHS B NMPOCTEHINNX CITydasx; UMETh IMPEICTaBICHHE O POJIH
3aKOHA OOJIBIIMX YHCEN B MAcCOBBIX SIBJICHHUAX. B MMOBCEeAHEBHOM JKM3HU M NPU M3YYECHUH JPYTHX HPEIAMETOB: OLIEHHBATH KOJMYECTBO BO3MOXKHBIX
BapUaHTOB METOJIOM Iepedopa; UMETh MPEACTaBICHUE O POJHM NPAKTUYECKU JOCTOBEPHBIX W MAaJOBEPOSTHBIX COOBITHH; CPaBHHUBATH OCHOBHBIC
CTaTUCTHUYECKHE XapaKTEPUCTHKH, MOJYYSHHBIC B MPOIIECCEe PEIICHHs MPHUKIAAHON 3a/1aui, U3y4eHUs PEATbHOTO SBJICHUS; OIICHUBATH BEPOSITHOCTH
pEaNTbHBIX COOBITHIA U SBJICHUI B HECTIOXKHBIX CUTYaILUSX.

Texcmosvle 3a0auu. PeniaTh HECIOXKHbBIE CIOKETHBIC 33/1a4M Pa3HBIX THIIOB Ha Bce apu(METHUECKUE JCUCTBHS; CTPOUTH MOJAETH yCIOBHS 3aia4yd (B
BUJIC TAaOJHIIBI, CXEMbI, PUCYHKA WJIM YPaBHEHHsI), B KOTOPOU JaHbl 3HAYCHHS JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C IIEJIBIO0 TIOUCKA PEIICHUS
3a7a4M; OCYIIECTBIISATH CHOCOO IOMCKA PELICHUsS 3a/aud, B KOTOPOM DPACCYKICHHE CTPOUTCA OT YCIOBUS K TPeOOBAHUIO WM OT TpeOOBaHUS K
YCIIOBHIO; COCTABJIATH IUIAH PELICHUS 3aJadyd;, BBIACIIATH ATAlbl PELICHUS 3aJadyd; MHTEPIPETHPOBATh BBIYMCIUTEIbHBIC pE3y/IbTaThl B 3ajaue,
UCCIIe0BaTh MOJTYYEHHOE PEHICHHE 33/1a4M; 3HATh Pa3Inyhe CKOPOCTeH 00beKTa B CTOSYEW BOJE, MPOTHB TEUCHMS M IO TEYCHHIO PEKU; pelIaTh
3aJjauM Ha HaXOJKACHME YaCTH YMCIIa M YHUCIIA 110 €r0 YacTH; pellaTh 3a/la4d Pa3HbIX THIOB (Ha paboTy, HA MOKYNKH, Ha JBU)KEHHUE), CBSI3BIBAIOIINX
TPH BEJIWYHMHBI, BBIIEIATH 3TH BEIUYMHBI M OTHOIIEHUS MEXKIy HUMH, HaXOJUTh IMPOLEHT OT YHUCIA, YHCIO IO TPOLEHTY OT HEro, HaXOIWTh
MPOLIEHTHOE CHWKEHHWE WJIM MPOLEHTHOE TMOBBIIICHUE BEIMYMHBI; pellaTh HECIOXKHbIE JIOTHUECKUE 33a]]aul METOJIOM paccyxaeHuil. B moBcenneBHo
KHU3HU U TIPU M3YYEHUU JAPYTHX MPEIMETOB: BBIIBUTATh T'MIIOTE3bl O BO3MOXKHBIX IMPEICNIbHBIX 3HAUEHHUSIX HMCKOMBIX B 3a/lau€ BEIMYUH (J1eJ1aTh
MPUKUAKY).

T'eomempuueckue ¢hueypwi. OnepupoBaTh Ha 0a30BOM ypPOBHE IMOHITHAMHU T'€OMETPHYECKUX (GUTyp; W3BIEKaTh WHPOPMALHUIO O T€OMETPHUYECKUX
¢durypax, npeicTaBIeHHYI0 Ha YepTeXax B SIBHOM BMJIE; MIPUMEHATH Ul peIleHHs 3ajad reoMeTpudeckue (pakTbl, €Cau yCIOBUS MX MPUMEHEHHS
3aJjaHbl B IBHOW (popMe; pelaTh 3a7ayll Ha HaX0XJIeHHE FeOMETPUYECKUX BEIMYUH M0 00pa3liaM MM alropuTMaM. B moBceiHEBHOW >KHM3HU U IIpU
W3YYEHUH JPYTUX MPEIMETOB: HCIIOJb30BaTh CBOMCTBA TEOMETPHUECKUX (UTYp ISl pEHICHUS THIIOBBIX 3a/1a4, BO3HHUKAIOIINX B CHUTYaIHIX
MTOBCETHEBHOM JKU3HU, 3a]1a4 IPAKTUIECKOTO COACPIKaHUSI.

Ommnowenua OnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSAMHU: PABEHCTBO (UTyp, paBHBbIE (UTYpbI, PABEHCTBO TPEYrOJBHUKOB, MapayljieNbHOCTh
NPSMBIX, MEPIEHANKYISIPHOCTD MPSAMBIX, YIITIBI MEXIY HIPSIMBIMHU, MEPIECHIUKYIISP, HAKIOHHAS, MpOoeKus. B moBceJHEBHON KU3HU U MPU U3YUYEHU U
APYTUX MPEIMETOB: HCIOIB30BATh OTHOMICHHUS ISl PEIICHHUS IPOCTEHIIINX 3a/1a4, BO3HUKAIOIINX B PEATbHOM KU3HHU.

Hsmepenus u gvlyucienus. BEINOTHATS U3MEPEHUE [UINH, PACCTOSHUN, BEJIMYUH YIJIOB, C TIOMOIIBIO HHCTPYMEHTOB JJISl M3MEPEHUIl [UIMH U YTJIOB,

IMPUMCHATH (I)OpMyHBI nepumeTpa, miomainu nu 06’beMa, rmjiaonaay mMOoBCPXHOCTU OTACIBbHBIX MHOTOI'PAHHUKOB IIPU BBIYUCIICHHUAX, KOTJa BCC JaHHBIC



UMEIOTCS B YCIIOBUHU; IPUMEHATH TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOILICHUS ISl BBIYUCIICHUS JJTUH, PACCTOSHUH, IUIOMIaiel B
MPOCTEHIINX CiIy4asXx. B MOBceAHEBHOM JKM3HM M NpU HU3YYCHHM [PYTHUX MPEAMETOB: BBIYHCIATH PACCTOSHUS Ha MECTHOCTH B CTaHJAPTHBIX
CUTYalUsIX, IUIOLIAIU B MPOCTEHIINX CIIydasix, IPUMEHATh (OPMYJIIbl B IPOCTEHIINX CUTYAUSAX B IOBCEAHEBHOMN KU3HU.

T'eomempuueckue nocmpoenus. 300pakaTb THUIMOBbIE TUIOCKHE (GUTyphl U (PUTYpBI B MPOCTPAHCTBE OT PYKH U C IOMOIIBI0 MHCTPYMEHTOB. B
MOBCEHEBHOM KU3HU U NMPU U3YYEHUH IPYTUX MPEIMETOB: BBIIOIHATH NPOCTEHIINE IIOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIEC B pEaIbHON JKU3HHU.
I'eomeTpuueckue npeobpazoBanus CTpouThs GUTYpy, CHMMETPUUHYIO JaHHOW (PUType OTHOCHUTEIHHO OCH M TOUKH. B moOBCEeIHEBHOI KH3HU U MPU
M3YYEHUU APYTUX MPEAMETOB: paclo3HaBaTh JIBI)KEHHE OOBEKTOB B OKPY)KAIOIIEM MHUPE; Paclo3HABaThb CUMMETpUYHBIE (UTYPHI B OKpY’KaIOLIEM
MHUDE.

Bexmopul u koopounamul na nnockocmu. OneprupoBarb Ha 6a30BOM ypOBHE MOHSATUSIMHU BEKTOP, CyMMa BEKTOPOB, POU3BEIACHUE BEKTOPA HA YHUCIIO,
KOOpJMHATHl Ha TUIOCKOCTH; ONPEENATh MPHUOIMKEHHO KOOPAMHATHI TOUKHU M0 €€ M300paKeHHI0 Ha KOOPAMHATHOM IMJIOCKOCTH. B moBcenHeBHOMN
KU3HU U TPU U3YYEHUU JIPYTUX MPEIMETOB: HCIOIb30BaTh BEKTOPHI Ul PEIICHUs MPOCTEHIINX 3a7a4 Ha OINpeAeseHHe CKOPOCTH OTHOCHUTEIHHOTO
JIBUKEHMUSL.

Hcmopusa mamemamuxu. ONUCBHIBaTh OTAEIbHBIE BBIIAIOLIUECS PE3YIbTAThl, IOJTYYEHHbIE B XO/€ Pa3BUTUS MaTEMATUKU KaK HayKHu; 3HaTh IPUMEpPHI
MaTEMaTUYECKUX OTKPBITUH M HMX aBTOPOB, B CBSI3M C OTE€YECTBEHHOM M BCEMUPHON MCTOPHEW; MOHMMATh POJb MAaTeMaTHKU B pa3BUTHM Poccum.
Mertoabl MaTeMaTHKU. BeIOUpaTh MOAXOASIINM M3YyUEHHBIH METOJ JJI pelleHHs M3yYeHHbIX TUIIOB MaTeMaTW4ecKux 3ajad; [IpuBoauTh mpumeps
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN B OKpYKarolllel JeMCTBUTEIbHOCTH U MPOU3BECHUIX UCKYCCTBA.

Buinycknux nonyuum 6o3modxcHocms Hayuumocs 6 7-9 kaaccax s 00ecnedeHrs BO3MOKHOCTH YCIIEIIHOTO MPOI0JKEHUsT 00pa3oBaHus Ha 6a30BOM
U YriyOJIEHHOM YPOBHSX

Onemenmvl meopuu MHodcecme u mamemamuyeckou noeuky. ONepupoBaTh 5 TMOHATUSAMU: OINpPEACIECHUE, TEOpPEMa, aKCUOMa, MHOXKECTBO,
XapaKTepUCTHUKU MHOXKECTBA, JIEMEHT MHOXECTBA, IIyCTOE€, KOHEYHOE U O0ECKOHEYHOE MHOXKECTBO, MOJMHOKECTBO, MPUHAJIEKHOCTD, BKIIOUEHHE,
PaBEHCTBO MHOXKECTB; M300pa)kaTb MHO)KECTBa U OTHOILIEHHE MHOKECTB C TOMOINBIO KpYyroB Oijepa; ONpeaessTh MPUHAMIEKHOCTh dJIEMEHTa
MHOXECTBY, OOBEAMHEHUIO M IEPECEYCHUI0 MHOXECTB; 3aJaBaThb MHOXECTBO C IOMOIIBIO IMEPEYUCICHHUS 3JIEMEHTOB, CIIOBECHOTO ONMHUCAHUS;
OIIEpUPOBATh MOHATUSAMU: BBICKa3bIBAHHE, ICTUHHOCTD U JIOXKHOCTb BBICKA3bIBAHUS, OTPUIIAHUE BBICKA3bIBAaHUI, ONEpAllMU HAJl BHICKA3bIBAHUAMMU: H,
WM, He, YCJIOBHbIE BBICKA3bIBaHUS (MMILUTMKALMHU); CTPOUTH BBICKA3bIBAHMSI, OTPHUIIAHMS BbICKa3bIBaHUI. B moBcenHEBHON KU3HU U MPU U3YUEHHUH
IPYTUX TPEIMETOB: CTPOUTH LEMNOYKM YMO3AKIIIOUEHHWH Ha OCHOBE HCIIOJIb30BAHMS TMPaBUIJI JIOTMKU; HCIOJIB30BaTh MHOKECTBA, ONEPALUU C

MHOXECTBaAMU, UX rpa(pnqecxoe OpCACTABJICHUC IJIsA OIMMCAHUA PCAJIBHBIX ITPOLCCCOB U SIBJICHUH.



Yucna OnepupoBaTh MOHATUSIMHU: MHOXECTBO HATypaJIbHBIX YKCE, MHOXKECTBO IIEJIBIX YHMCEJ, MHOKECTBO PALIMOHAIBHBIX YHCEN, UPPALMOHATIBEHOE
YUCJIO, KBaJpaTHBIA KOPEHb, MHOXECTBO JEHCTBHUTEJBHBIX YHCEN, TEOMETPHUYECKas HHTEPIpEeTalus HaTypalbHBIX, IEJBIX, PAIMOHAIbHBIX,
JEHCTBUTEILHBIX YHUCEN; MOHUMAaTh M OOBSICHATH CMBICI IMO3WIMOHHON 3allUCH HATYpaJbHOTO YKCIIA;, BBINOIHATH BBIYHCICHUS, B TOM YHCIE C
WCIIOJIb30BAaHUEM TPUEMOB PAIlMOHAIBHBIX BBIUMCICHUMN; BBIMIOJHATH OKPYIJICHUE DPAIlMOHAIBHBIX YHUCEN C 33JaHHON TOYHOCTHIO; CpPaBHUBATh
paroHaIbHbIC U UPPAIMOHATBHBIC YHCIIA; TIPECTABIIATh PAIIHOHATBHOE YHCIIO B BHJIC ACCITUYHOW IPOOH YIOPSIOUYUBATEH YHCIIA, 3AITMCAHHBIC B BHUJIC
OOBIKHOBEHHOU M aecsaTuuHor napodu; Haxoauth HOJ[ m HOK 4mcen u ucnosib3oBaTh UX MPH PEIICHUM 3a7a4. B MOBCETHEBHOW XKWU3HH U IIPHU
M3y4YEHUU JPYTUX MPEIAMETOB: MPUMEHATH NMpaBuUjia MPUOMKCHHBIX BBIUMCICHUN MPU PEIICHUH MPAKTUYECKHUX 3aJad U PEHICHUH 3a]ad JPYrux
Y4eOHBIX IPEJAMETOB; BBHITIONHATH CPABHCHHE PE3YJIBTATOB BBIYHCICHUN TPH PENICHHH TMPAKTUYSCKUX 3a7ad, B TOM YHCIE NPUOIMKCHHBIX
BBIYMCIICHUI; COCTaBJISITh M OICHUBATH YWCIOBBIC BBIPAKEHUS NPH PEIICHUM NPAKTUYSCKUX 3a]ad U 3a]ad W3 APYTHX Y4YEOHBIX MPEIMETOB;
3aMKChIBATh U OKPYIJIATH YUCIOBBIE 3HAUCHUS peabHBIX BEJIMYUH C UCIOJIL30BAHUEM PA3HBIX CUCTEM U3MEPEHHS.

Toowcoecmsennvie npeobpazosanus OnepupoBaTh TMOHATUSMHU CTEIEHM C HATypaJbHBIM IIOKa3aTelieM, CTENEHH C IIeNIbIM OTPULIATEIbHBIM
MOKAa3aTeJIeM; BBHITIONHATh MPEOOPA3OBAHUS IENBIX BBIPAKCHHA: JCHCTBHS C OJHOWICHAMHU (CJIOXCHHE, BBIYUTAHHE, YMHOXXCHHE), JICHCTBHS C
MHOTO4YJICHaMU (CJIOKEHUE, BHIYUTAaHUE, YMHOXKECHHE); 3HATH OINPEICIICHUE TOHITHS, YMETh MOSICHATh €r0 CMBICII, YMETh UCIIOJIb30BaTh MOHITHE U €ro
CBOMCTBa NIpH MPOBEACHUM PACCYKICHUW, JOKA3aTENbCTB, PEUICHUU 3a7a4; BBINOJIHATH PA3JNOKEHUE MHOTOUJIECHOB HAa MHOXHUTEIU OAHUM H3
Croco0OB: BBIHECEHHE 3a CKOOKY, TPYNIUPOBKA, HCIOIb30BaHHE (POPMYJT COKpPAIIEHHOTO YMHOXXEHHS, BBIICISITH KBaJgpaT CyMMbl U Pa3HOCTH
OJIHOWICHOB; PacKJIaJbIBaTh HA MHOXKUTEIU KBAJPAaTHBIM  TPEXWICH; BHITIOJHITH MPEOOpa30BaHUs BBIPAKEHUN, COJIEPKAIIUX CTENEHU C ILEJIbIMU
OTPHUIIATEILHBIMU MTOKA3aTeNISIMH, IEPEXOAUTH OT 3aMKMCH B BUJIE CTETICHHU C IIEJIBIM OTPUIIATEIHHBIM MOKa3aTeNIeM K 3aliCH B BUJIE IPOOH; BBHIOIHATH
npeoOpa3oBaHus APOOHO-pAIIMOHATIFHBIX BBIPAXKEHHUI: COKpallleHHue IpobOeil, mpuBeaeHHe anredpanveckux apoOeit kK oOmemMy 3HaMEHATelto,
CIIO)KEHHE, YMHOXKEHHE, JelieHue anreOpandeckux ApoOeid, Bo3BeIAeHHE aaredpandecko IpoOu B HATYpabHYIO U IENyI0 OTPHUIATEIbHYIO CTENEHb;
BBITIOJTHATE TIPEOOpPa30BaHUs BBIPAKEHUN, COACPIKAIIMX KBaJpaTHBIC KOPHU, BBIICIATH KBaapaT CyMMbI WJIHM PA3HOCTH JBYWIEHA B BBIPAKEHUSX,
coJiepKaluX KBaJpaTHbIE KOPHU; BBIMOIHATH MPE0Opa30BaHMs BRIPAKEHUH, COAEpKaNTUX MOAY/Ib. B MOBCeTHEBHOM KU3HU U TIPU U3YyYEHUU JPYTUX
MPEIMETOB: BBITIONHATH MpeoOpa3oBaHus U JACUCTBUS C YHCIAMH, 3alIICAHHBIMU B CTAHIAPTHOM BHJIE; BHIMOIHATH MPE0Opa30BaHus alredpaniecKux
BBIPXEHUH MPU PEUICHUH 33/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Ypasnenuss u nepasencmea OmnepupoBaTh TMOHATUSIMH: ypaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHWs, pEIICHHE HEPaBEHCTBA, PABHOCUIIBHBIE
ypaBHEHUs, 00JaCTh ONpPEACIICHUs] YpaBHEHUs (HEPABEHCTBA, CHCTEMbl YPaBHEHUHN WJIM HEPABEHCTB); peIIaTh JIMHCHHBIC YPAaBHCHHS U ypaBHEHHS,

CBOJUMBIEC K JIMHEHHBIM C IMOMOIIBIO TOXKJIECTBEHHBIX MPeoOpa30BaHUil; pelaTh KBaJApaTHbIE YpaBHEHUS M YPaBHEHHs, CBOJMMBIC K KBaJPAaTHBIM C



MIOMOIIBIO TOXKICCTBEHHBIX IPE00Opa30BaHMmii; pemarh IpoOHO-IMHEHHbBIC YPaBHEHHS; pelaTh MPOCTEHININe HppallioHaIbHble ypaBHeHus Buga [ [ f
xal,[OOUOUOfxgx [ ; pemars ypaBHEHUS BHJa N Xa [] ; pelrath ypaBHEHHUS CIIOCOOOM Pa3iIOKEHUS HAa MHOKHUTCIIH M 3aMCHBI IEPEMEHHOM;
UCIOJIb30BAaTh METOJ MHTEPBAIOB JUIsl PEUICHUs LEIbIX U JpOOHO-pallMOHAIBHBIX HEPAaBEHCTB; PELIATh JIMHEWHbIE YpaBHEHUS U HEPaBEHCTBA C
napaMeTpamH; pelaTbh HECIOKHbIE KBAJpaTHbIE YpaBHEHHs C IapaMeTpOM; pellaTh HECJIOKHBIE CHCTEMbl JIMHEHHBIX ypaBHEHUH C HapamMeTpaMu;
pelaTh HECJIOKHBIE YpaBHEHHS B IIEJIBIX YMCIIaX. B TOBCEAHEBHOM KU3HU U NPU U3YyYCHUU APYTUX MPEAMETOB: COCTABIATH U PEIIATh JIMHEHHbBIE U
KBaJpaTHbIe YPABHEHUS, YPaBHEHMs, K HUM CBOJSAILIUECS, CHUCTEMbl JIMHEHHBIX YpaBHEHMH, HEPaBEHCTB IPU PELICHUHU 3a/1ad JPYTruX Y4eOHBIX
IIPEIMETOB; BBINOJIHATH OLIEHKY NPaBAONOJ00MS pe3ysIbTaTOB, NOIYYaeMbIX IIPU PEIIEHUH JUHEUHBIX U KBaJPAaTHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX
YpaBHEHHI M HEPABEHCTB MPU PEIICHUH 3a/1a4 IPYTUX y4EOHBIX MPEIMETOB; BEIOMPATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA MIIM UX CHCTEMBI
JUISL COCTaBJICHUs MAaT€MAaTHYE€CKOW MOJENH 3aJaHHOW PEaJIbHOW CHUTyallud WIHM IPUKIAJHOM 3aJa4d; yMEThb MHTEPIPETUPOBATh IOJYYECHHBIH IIPU
pelleHNH ypaBHEHUs, HEPAaBEHCTBA MJIM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJJaHHOM peabHON CUTYalluy WU MPUKIIAJHOM 3a/1auH.

@ynxyuu OnepupoBaTh MOHATUAMU: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, (PyHKIMS, rpaduk GyHKIUH, cr1ocoObl 3a1aHus (YHKIMU, apTYMEHT U 3HaYCHHE
(GbyHKIMH, 00NACTh ONpENeNICHUs] M MHOXECTBO 3HAUEHUH (QYHKIWHU, HyIH (DYHKIHH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTHh (DYHKIIWH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH; CTPOUTH IpapyKu JTUHEHHOM, KBaApaTHUYHOU (GYHKINH, 0OpaTHOM MPOMOPIHOHAIEHOCTH, (DYHKIIMH BUA:

, » » ; Ha TIpUMepe KBaPAaTUYHOM (PYHKIMH, HCIONB30BATh Npeodpa3zoBaHus rpaduka ¢pyHkunn y=f(x) 11 noctpoeHus rpapukoB GyHKINH;
COCTABJISATh YPaBHEHUsS MPSAMOI 1O 3a/laHHBIM YCJIOBUSAM: MPOXOJALIEH yepe3 JIBe TOUKHU C 3a/laHHBIMU KOOPJIMHATaMH, MPOXOAIell uepe3 JaHHYIO
TOYKY W TapajuIebHOM JaHHOM TpsAMOIA; HWCCIeNoBaTh (GYHKIUIO TO ee rpaduKy; HAaXOIUTh MHOXKECTBO 3HAYCHWH, HYIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJpaTHYHOW (YHKIMH; ONEPUPOBATH MOHATHUSAMH: TIOCIEAOBATEILHOCTh, apU(PMETHYecCKas MPOrPECcCHs,
reoMeTpHuecKasl mporpeccusi; pemarb 3aJadd Ha apu(pMETHYEeCKyl0 UM T'€OMETPHUECKYI0 Mporpeccuto. B moBceqHEBHON KM3HM U MPH U3YYEHUU
JAPYTUX MPEIMETOB: WIIIIOCTPUPOBATH C IOMOIIBIO I'paduKa peantbHyI0 3aBUCUMOCTb MJIM MIPOLECC MO UX XapaKTepUCTUKAM; HCII0JIb30BaTh CBOMCTBA U
rpad K KBaJpaTHIHOW (QYHKIUHU TPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Texcmogvle 3a0auu PemaTh MPOCTHIE M CIOXHBIE 3314 PAa3HBIX TUIIOB, a TAaKXKE 3a/1a4dl MOBBIICHHOW TPYIHOCTH; UCIOJIH30BATh Pa3HBIE KPaTKUE
3alUCH KaK MOJIENTM TEKCTOB CIOXHBIX 33Jad JJIs MOCTPOSHHS MOMCKOBOW CXEMBI M PELICHHUs 3ajay; pazindaTh MOJAETIb TEKCTa U MOJEb pEeIIeHUS
3aJjauu, KOHCTPYHPOBATh K OJTHOW MOJIENM pEIIEeHUs] HECIOXKHOW 3aJjauu pa3Hble MOJENTU TeKCTa 3a/aud; 3HaTh U NPUMEHATh 00a crocoba rmoucka
pemeHust 3a1a4 (OT TpeOOBaHMS K YCIOBUIO M OT YCIOBHUS K TPeOOBAHMIO); MOJIEIMPOBATh PACCYKACHUS MPH TOMCKE PEIICHUs 3a7ad ¢ MOMOIIbIO
rpag-cxembl; BBIICIATH 3TAIlbl PELICHUS 3a/1a4l U COAEP KaHUE KaKJ0r0 ITala; yMeTh BBIOMPATh ONTUMAIbHBIA METO/ PEILICHHs 3a/1a4l U OCO3HAaBaTh

BBIOOp METO/1a, pacCMaTPUBATh Pa3IMYHbIE METOJIbI, HAXOAUTh Pa3HbIC PEIICHUS 3a/1a41, €CITH BO3MOXKHO; aHAJM3UPOBATh 3aTPYAHEHUS NPU PEIICHUH



3aJa4; BBIMOJHATH Pa3JIMYHbIE NMPEoOpa3oBaHMs MPEIUIOKECHHOW 3a/aud, KOHCTPYHpPOBATh HOBBIC 3aJaud W3 JAaHHOH, B TOM 4ucCie OOpaTHBIE;
UHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YIbTAaThl B 3a7ade, UCCIEN0BATh MOJIYYEHHOE PEIICHUE 3a]a4M; aHAJIM3UPOBATh BCEBO3MOXKHBIC CUTYyalluu
B3aUMHOI'O PACIOJIOKEHHSI JBYX OOBEKTOB M H3MEHEHHE UX XapaKTEepUCTHK IPH COBMECTHOM JBM)KEHHUU (CKOPOCTb, BpPEMs, PACCTOSHUE) IpPU
pelIeHnH 3a7a4y Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OHOM, TaK M B MPOTUBOIIOJIOKHBIX HANPABJICHUSAX; UCCIIEAOBATh BCEBO3MOXKHBIE CUTYAIH TPU
pelIeHnr 3aJay Ha JIBUKEHHE II0 PEKe, paccCMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA; pEIIaTh Pa3sHOOOpa3HbIE 3aladd «Ha 4YacTH», peuarb U
00OCHOBBIBaTb CBOE€ pEIlEHHE 33ahay (BBLACIATH MAaTEMaTHUECKYI0 OCHOBY) Ha HAaXOKIACHHE YacTH 4YHciIa M 4YUCIAa 10 €ro 4acTd Ha OCHOBE
KOHKPETHOT'O CMbICIIAa JpOoOU; 0CO3HABATh M OOBSACHATH MIEHTHUYHOCTh 33Jau pa3HbIX TUIIOB, CBSI3BIBAIOLINX TPH BEIUYMHBI (Ha paboTy, HA MOKYIIKH,
Ha JBW)KEHUE), BBIJCNATH 3TH BEJIWYMHBI U OTHOILLEHUS MEXIYy HMUMM, IPUMEHSTh UX NPU PELICHUH 337ady, KOHCTPYHPOBaThb COOCTBEHHBIE 3ajay
YKa3aHHbBIX TUIIOB; BJIaJI€Th OCHOBHBIMM METO/IaMU PEILLIEHUS 3aJa4 Ha CMECH, CIUIaBbl, KOHIIEHTPAL[MH; pellaTh 3aa4d Ha IPOLEHTHI, B TOM YHCIIE,
CJIO’KHBIE TIPOLIEHTHI C 0O0CHOBAaHUEM, UCIIONb3Ys Pa3Hble CIOCOOBI; pelaTh JOrMUECKUE 3a/1aul Pa3HbIMH ClI0cO0aMH, B TOM YHCIIE, C IBYMs 0J0KaMu
U ¢ TpeMs 0JIOKaMM JIaHHBIX C IIOMOUIbIO TaOJIHUIL; pelaTh 3a/1a4i 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE HCIOJIb30BAHUS U3YUCHHBIX
METOJIOB M OOOCHOBBIBaTh PEIICHUE; PEIlaTh HECIOKHbIE 33JaYd 0 MaTeMaTHYeCKOM CTaTHCTHKE; OBJAJE€Thb OCHOBHBIMM METOJAMU PEIIECHUS
CIO’KETHBIX 3a/1a4: apu(PMeTHIECKUH, anredpandecKkui, mepedop BapuaHTOB, FTEOMETPUIECKUN, TpaUuecKuii, IPUMEHSATh UX B HOBBIX T10 CPaBHEHHIO C
U3YYECHHBIMH CUTyallUsAX. B IOBCEIHEBHOM JKM3HM M IPU HU3YYEHUU JPYIMX NPEIMETOB: BBIICIATh INPH PEIIEHUU 3alad XapaKTEPUCTHKHU
paccMaTpuBaeMoil B 3a/1a4€ CUTYyallud, OTIIMYHBIE OT pealbHbIX (T€, OT KOTOPBIX abCTParMpoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYallMH C YYETOM
ATHX XapaKTEPUCTHUK, B YACTHOCTH, IIPHU PEIIEHUHU 3a7a4y Ha KOHIIEHTpAlMM, YYUTHIBATh IUIOTHOCTh BELIECTBA; pEIIaTh U KOHCTPYHPOBATh 3a/1auM Ha
OCHOBE pacCMOTPEHUS peajbHBIX CUTYyalllil, B KOTOPHIX HE TpeOyeTCsl TOUHbIA BBIUMCIUTEIbHBIA PE3ybTaT; peliaTh 3aJaud Ha JIBUKEHUE 1O PEKe,
paccMmarpuBasi pa3Hble CUCTEMBI OTCUETA.

Cmamucmuxa u meopus eepoamnocmei  OnepupoBaTh MOHATHSAMHU: CTOJOYAThle M KPYrOBble JAMarpamMMbl, TaOJMIbl JAaHHBIX, CpeaHee
apudmernyeckoe, MearaHa, HauboJIbIlIee U HAaMMEHbIIEe 3HAUeHUs BBIOOPKH, pa3Max BBIOOPKH, TUCHEPCHUS U CTaHIApTHOE OTKJIOHEHHE, CilydaiiHas
M3MEHYUBOCTb; U3BJIEKaTh MH(POPMAIMIO, MPEACTABICHHYIO B TaOIMIIaX, HA JuUarpaMmax, rpadukax; COCTaBIATh TaOJUIlbl, CTPOUThH JUArpaMMbl U
rpaduKy Ha OCHOBE JIaHHBIX; ONEPUPOBATH MOHATUAMU: (DAKTOpUAIN YMCIIA, IEPECTAHOBKH U COUETaHMs, TPeYroybHUK Ilackans; NpuMeHsTh MPaBHUIIO
MPOU3BEACHUS MIPHU peIIeHNH KOMOMHATOPHBIX 3a7ay; ONEpPUPOBATH MOHATUSMU: CIyYalHBIN OMBIT, CIy4alHBIA BBHIOOp, UCHBITAHHUE, HJIEMEHTAPHOE
cilydailHOe coObITHE (MCXOJ), KJIACCHYECKOE OIpEeTIeHUe BEPOATHOCTH CIIYy4aHOrO COOBITHS, OINEpaluu Haj CIy4ailHbIMH COOBITHUSMU;
IPEJCTaBIATh UH(OPMAILMIO C MOMOIIBI0 KPYroB Dijepa; pellaTh 3aJaud Ha BBIYMCIEHHE BEPOSATHOCTH C IMOACYETOM KOJUYECTBA BapUAHTOB C

MOMOIIbI0 KOMOMHATOPUKU. B MOBCeTHEBHON >XM3HU M NPU M3YUYEHUH JPYTUX MPEIMETOB: HM3BJIEKATh, MHTEPIPETUPOBATH U MPeoOpa3OBHIBATH



uHpOpMaIKIO, TPEJCTaBICHHYI0O B TaOMUIaxX, Ha AMarpammax, rpadukax, OTpa)kalollyl0 CBOWCTBA M XapaKTEPUCTHKH pEATbHBIX IPOLIECCOB U
SBJICHUH; ONpeNeNaTh CTAaTUCTUYECKHE XapaKTEPUCTUKKU BBHIOOPOK MO Tabiuuam, AuarpamMmmam, rpagukam, BBIIOIHATh CPABHEHUE B 3aBUCUMOCTH OT
LN peLIeHHUs 3aJlaud; OLICHUBAaThb BEPOSITHOCTh pEATbHBIX COOBITMUH U sBIeHUN. [eomempuueckue ¢hucypvr OnepupoBaTh HNOHATUAMU
reoOMeTpHUeCKuX (Uryp; U3BIEKaTh, MHTEPIPETUPOBATH M IMPeoOpa3oBbIBaTh WH(GOPMAIMIO O TCOMETPUYECKUX (PHUrypax, MPEACTABICHHYIO Ha
yepTekax; MPUMEHATh FreoMeTpruuecKue (aKThl Ul pelIeHuUs 3aa4d, B TOM YMCIIe, IPEAIoIaraloluX HECKOIBKO IaroB pemeHus; (popMyaupoBaTh B
IPOCTEHIIMX ClIydasiX CBOMCTBA M NPU3HAKU (UIYp; NOKa3blBaTh I'€OMETPUUECKUE YTBEPKACHUS; BIAJETh CTAHJAPTHON KiacCU(PHUKALMEH MIOCKUX
¢buryp (TpeyrojibHMKOB M YETBIPEXYTOJbHUKOB). B TMOBCEAHEBHOM JKM3HM M MNpU M3YYEHUU JAPYrHMX MPEIMETOB: HCIOJIb30BaTh CBONCTBA
reOMETPHUECKUX (GUTYp Ul peIIeHHs 3a7ad MPAaKTUYECKOrO XapakTepa W 3a/ad U3 CMEKHBIX AuciUIuinH. OtHomeHuss OnepupoBaTh MOHATHSIMH:
paBeHCTBO (GUTyp, paBHBIE (PUTYPBHI, pABEHCTBO TPEYTOJbHUKOB, MAPAIUICIBHOCTD MPSMBIX, MEPIEHANKYISPHOCTh MPSAMBIX, YIIIBI MEXAY HPSIMBIMH,
NEepIEHANKYIISAp, HAKJIOHHAs, POoeKLus, nogooue ¢puryp, noJooHsle GUrypsl, NoJOOHBIE TPEYrOJIbHUKH; IPUMEHATh TeopeMy Paseca u TeopeMmy o
IIPONOPLIMOHANIBHBIX OTPE3Kax IPHU PELICHUM 3a7ay; XapaKTEpHU30BaTh B3aWMHOE DPACIIOJIOKEHHME NPSAMON U OKPYKHOCTH, JIBYX OKpYKHOCTEeW. B
[IOBCEIHEBHOM JKU3HU U IPU U3YUEHUU JPYTUX IPEIMETOB: HCIOJIb30BaTh OTHOILIECHUS I PEILICHUS 3a/ja4, BOSHUKAIOLIUX B PEAJIbHOM JKHU3HH.
Hzmepenus u eviuucienus OnepupoBaTh MPeICTaBICHISIMA O JUTMHE, IO, 00beMe Kak BennunHamu. [IpuMensats Teopemy [ludaropa, dopmyisr
IUIOIIAAH, 00beMa MPU PEeLLICHUH MHOTOLIArOBBIX 33]a4, B KOTOPhIX HE BCE JaHHbIE MPE/ICTaBICHBI IBHO, a TPEOYIOT BBIYMCICHUH, ONIepUpoBaTh Oojee
IIMPOKUM KOJIMYECTBOM (POPMYJI JUIMHBI, IUIOMIAAH, 00beMa, BHIUUCIIATh XapaKTEPUCTUKM KOMOMHALUN GUryp (OKpYKHOCTEH U MHOTOYTOJIbHUKOB)
BBIUUCIIATh PACCTOSHUS MEXAY (QUIypaMu, IPUMEHSATh TPUTOHOMETpUYECKUE (OPMYJIbl Ul BBIYMCICHUI B 0oJiee CIIOKHBIX CIydasiX, IPOBOJUTH
BBIUHCJICHHS] HA OCHOBE PAaBHOBEJIMKOCTU U PaBHOCOCTABIEHHOCTH; IPOBOJIUTH MIPOCTHIE BHIUUCICHHS HAa 0ObEMHBIX Tesax; GOpMyIUpOBATh 3a/1a4M Ha
BBIUUCIIEHUE JUIMH, MJIOMIAJ e 1 00beMOB U pelaTth UX. B moBceTHEBHOMN >KM3HU M NMPHU W3YYEHUH IPYTUX MPEIMETOB: MPOBOAMUTH BBIYMCICHHUS Ha
MECTHOCTHU; IPUMEHSATH (POPMYJIbI IIPU BHIYMCICHUAX B CMEXKHBIX YUEOHBIX MpeIMETax, B OKPY)Katolei eiCTBUTEIbHOCTH.

l'eomempuueckue nocmpoenus W300paxarb reomeTpuyeckue QUIypbl MO TEKCTOBOMY M CHMBOJIBHOMY OINMCAaHHIO; CBOOOIHO OINEPUpPOBATh
YepTEKHBIMU HMHCTPYMEHTAMH B HECJIOXHBIX CIIy4asiX, BBIIOJHATh IMOCTPOCHUSI TPEYrOJbHUKOB, MPUMEHSTHh OTIEJIbHbIE METObl MOCTPOECHHI
IUPKYJIEM U JIMHEHKOW W MPOBOJIUTH NMPOCTEHIINE MCCIEOBAHUS YMCIA PElleHHH; M300pakaTh THIIOBbIE IUIOCKHE (QUIYpHl U OOBEMHBIE Tella C
IIOMOUIBIO0 IPOCTEUIINX KOMIIBIOTEPHBIX MHCTPYMEHTOB. B NOBCEIHEBHOW XU3HU M NMPH U3YYEHHM APYTHUX NPEAMETOB: BBIIOIHATH MIPOCTEHIINE
MIOCTPOEHHUS Ha MECTHOCTH, HEOOXO/IMMBbIE B pEaJIbHOM JKU3HM; OLIEHUBATh pa3Mepbl pealbHbIX 00bEKTOB OKPYKAIOIIET0 MUPA.

IIpeobpaszosanua OnepupoBaTh MOHATHEM ABIMKEHHMs M IpeoOpa3oBaHus MOAO0OMS, BIAAETh NPUEMAMU IHOCTPOCHHS (DUIYp € HCIOIb30BaHUEM

IBIKEHUHN M MpeoOpazoBaHUi MOA00MS, IPUMEHATh MOJTY4YEHHbIC 3HAHUA U ONBIT MMOCTPOCHUH B CMEXHBIX HMpPEIMETaX M B PEaJbHBIX CHUTYalHAX



OKPYKaIOIIEro MUpPa; CTPOUTH (UTYpPY, MOJOOHYIO JaHHOM, MOJIH30BATHCS CBOMCTBAMH TOM00US s 00OCHOBAaHUS CBOWCTB (DUTYp; MPUMEHSTH
CBOWCTBA JBW)KCHUH JUIS TIPOBEACHUS MPOCTEHITNX 0OOCHOBAaHWU CBOMCTB (uTyp. B MOBCEIHEBHOW KM3HHM W MPH WU3YYECHUH JPYTUX MPEIMETOB:
MPUMEHSTh CBOMCTBA JABIKECHHI U IIPUMEHSATH TIO00HE ISl IOCTPOCHUHN M BEIYUCIICHHIHA.

Bexmopwi u xoopounamwel Ha niockocmu OnepupoBaTh MOHATUSMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BEACHUE BEKTOpAa HA YHCIO, YOI
MEXy BEKTOpaMH, CKaJSiPHOE MPOM3BEICHHE BEKTOPOB, KOOPAWHATHI Ha IJIOCKOCTH, KOOPJAMHATHI BEKTOPA; BBIMOJHATH JCHCTBUS HaJl BEKTOPAMH
(cnoxeHue, BEBIUNTAHUE, YMHOKEHUE HA YHCIIO), BBIYUCISTH CKAIPHOE IPOU3BEACHUE, ONPENENATh B IPOCTEHIIINX CIIyYasiX YroJl MEKIY BEKTOpaMH,
BBINOJIHATE PA3JI0KECHNUE BEKTOPA HAa COCTABIISIOIINE, TPUMEHSATh MOJMYyYCHHbIC 3HAHUS B (DU3UKE, MMOJIb30BATHCS (DOPMYJION BBIYMCICHHS PACCTOSHHS
MEXy TOYKAMH IO M3BECTHBIM KOOPJWHATAM, WCIIOJIb30BAaTh YpaBHEHUS (QUTYp IJIs pPEIICHHS 3a1a4;, MPUMEHSTh BEKTOPHl M KOOPIAWHATHI IS
pElICHUs TeOMETPUYCCKHX 3a/1a4 Ha BBIYUCIICHUE JUIWH, YIJIOB. B MOBCETHEBHOW KU3HH | MPU U3YYCHUU JPYTHX MPESIMETOB: HCIOJIL30BaTh MOHSATHUS
BEKTOPOB M KOOPJWHAT JUIsl PEIICHUS 3a1a4 110 GU3MKe, reorpapuu U APYyruM yudeOHBIM IPEIMETaM.

HUcmopus mamemamuku XapakTepr30BaTh BKJIAJl BHIAAIOIIUXCS MATEMAaTHKOB B Pa3BUTHE MATEMATUKH U MHBIX HAYYHBIX 00JIaCTEl; IOHUMATh POJIb
MaTeMaTHKU B pa3Butuu Poccum. Metoasl MaremMatuku Vcrmonb3ys W3y4eHHBIE METOJbBI, TPOBOIAUTH JOKA3aTEIbCTBO, BBIMIOJIHSATH OMPOBEPKCHICE,
BBEIOMpATh WM3YYCHHBIC METOIBI M MX KOMOWHAIIMM I PEHICHUS MAaTeMaTHYCCKUX 3a/ad; HCIIOJIb30BATh MATEMAaTHYCCKUE 3HAHUS JUISl OIMHCAHUS
3aKOHOMEPHOCTEH B OKPY’KaOIIel EHCTBUTEIILHOCTH U MPOU3BEICHUSX HCKYCCTBA; MPUMEHATH MPOCTEHUIIINE TPOrPaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI ITPH PEIICHUH MAaTEMaTHYECKUX 3a7ad.

Buinycknux nonyuum 603moxcnocms Hayuumscs 6 7-9 kiaccax A yCHEeIHOTo MPOA0IDKEHH 00pa30BaHus Ha yriIyOJICHHOM YPOBHE

Onemenmsl meopuu MHodcecm8 u mamemamudeckou nocuxky CBOOOIHO ONEPHPOBATHO TOHATHAMHU: MHOMKECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXECTBA, MyCTOE, KOHEUHOEe U OECKOHEUYHOE MHOKECTBO, TIOJIMHOKECTBO, MPUHAJICKHOCTh, BKIIOYEHHUE, PABEHCTBO MHOKECTB, CITOCOObI
3aJlaHue MHOXECTBA; 3a/J1aBaTh MHOXXECTBAa Pa3HBIMHU CIIOCOOAMH; MPOBEPATH BHIMOTHEHHE XapaKTEPUCTHUYECKOTO CBOMCTBA MHOXKECTBA; CBOOOIHO
OIIEPUPOBATH MOHATHSAMH: BBICKA3bIBAHUE, ICTHHHOCTH U JIOKHOCTh BBICKAa3bIBAHHUS, CJIOKHBIC M TIPOCTHIC BHICKA3bIBAHUS, OTPUIIAHNE BBHICKA3BIBAH Hif,
WCTUHHOCTh M JIOXKHOCTh YTBEP)KICHHS W €r0 OTPHUIAHWS, ONepalliy HaJ BbICKA3bIBAaHUSAMH: W, WU, HE; YCIOBHBIC BBICKA3bIBAaHUS (MMILTHKAIIHMH);
CTPOUTH BBICKA3bIBAHUS C UCIIOJIL30BAHUEM 3aKOHOB alIreOphl BBICKA3bIBaHM. B MOBCEHEBHOMN KU3HU U TPU U3YYCHHUH APYTUX MPEIMETOB: CTPOUTH
paccyXIeHUsI HA OCHOBE HCIIOJIb30BAHUS MPABUIT JJOTUKH; UCIIOJIb30BaTh MHOXKECTBA, OMEpaIK ¢ MHOKECTBAMHU, UX rpauuecKkoe MpeCTaBICHNE IS
OIMMCAHUS PEATLHBIX TPOIIECCOB U SBJICHHMA, TPH PEIICHUH 337a4 JPYTUX YICOHBIX MTPEIMETOB.

Yucna CBOOOTHO OINEPUPOBATH MOHATHUSAMHU: HATYPaJbHOE YHUCIO, MHOXXECTBO HATYPaIbHBIX YHCEI, IEJN0e YHCIO, MHOXKECTBO IIEJBIX YHCE,

OOBIKHOBEHHAS IIpOGB, ACCATHUYHAaA ,Z[p06b, CMCHIAHHOC YUCJIO0, PAllMOHAJIBHOC YMUCII0, MHOKCCTBO PAlIUOHAJIIbHBIX YHCCJI, HPPALTHOHAIIBHOC YUCIIO,



KOpPEHb CTENEHM N, JAEHCTBUTEIBHOE 4YHCIIO, MHOYKECTBO JACHCTBUTENBHBIX YHCEN, TEOMETPUYECKAas HHTEPIPETAlMsl HATypaJbHBIX, LENbIX,
palMOHANIBHBIX, JAEHCTBUTEIbHBIX YUCEN; MOHMMATh U OOBACHATh PA3HUILy MEXAY MO3ULHMOHHOM M HEMO3UIMOHHONW CHCTEMaMHU 3alMCU YHUCel;
NEPEeBOIUTh YHCIIA U3 OAHOM CHCTEMBI 3alIUCH (CUCTEMBI CUMCIICHMS) B IPYTYIO; JOKa3bIBaTh M MCIIOJIb30BaTh PU3HAKU AEIMMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11 cymmbl ¥ IpOU3BEACHUS YUCENl NIPU BBIIOJHEHUYM BBIYMCICHUM U PEILICHUY 3a/1a4; 3HaTh ONIPEIEICHUE IOHATHS, 3HaThb U YMEThH J0Ka3bIBATh
CBOMCTBA (IIPU3HAKHU, €CJIM OHU €CTh) MOHATHUSA, XapaKTEPU30BaTh CBA3U C APYTMMHU MOHATHSAMM, NIPEACTABIAA OJHO MOHATHE KAaK YacTh LEJIOCTHOIO
KOMILJIEKCa, HCIOJIb30BaTh INOHATHE U €ro CBOICTBAa IpU IPOBEIECHUM PACCYKICHUH, 0KA3aTeIbCTB, PELIEHUM 3aay. BBIIOJHATH OKPYIJIEHUE
palMOHAIBHBIX U UPPALIMOHAJIBHBIX YHCEIl C 3aJJaHHON TOYHOCTbIO; CPAaBHUBATh JICHCTBUTENBHBIE YUCIIA PA3HBIMU CIIOCOOAMU; yIOPAA0YMBATh YKCIa,
3allMCaHHbIe B BU/I€ OOBIKHOBEHHOW M NIECATHYHOW IpoOM, YMCia, 3alMCaHHbBIE C MCIIOJIb30BAaHHEM apH(PMETHYECKOTO KBAJPaTHOTO KOPHS, KOpHEH
crenenu Oonbiie 2; HaxoauTh HOJl m HOK uyncen pasHbiMu crioco0amMu M KCIIOJIB30BATh MX IMPU PEIICHUU 3a/1ay; BBIIOJHATH BBIYMCIEHUS U
peoOpa3oBaHusl BBIPAXKEHUH, COAepkKALUX JIeHCTBUTENIbHbBIE YUCIA, B TOM YMCJIE€ KOPHU HaTypajbHBIX cTeleHel. B moBceaHEBHOM XKM3HU M IpU
M3YYEHHUH JIPYTHX [IPEIMETOB: BBINOJIHATh U OOBSACHITH Pe3yJabTaThl CPABHEHUS PE3Y/IbTATOB BHIYMCICHUN MPU PEIIEHUH NPAKTUYECKUX 33134, B TOM
qHcie MPUOIMKEHHBIX BBIYMCICHUN, MCIONB3YS pa3HbIE CIIOCOOBI CPaBHEHWH; 3alMCHIBATh, CPAaBHUBATh, OKPYIJIATh YMCIIOBBIC JAaHHBIC PEAbHBIX
BEJIMYMH C HUCIOJb30BAaHUEM DPA3HBIX CHUCTEM H3MEPEHMS; COCTAaBJISITh M OLEHUBATh Pa3HbIMU CIIOCOOAMHU YHUCIIOBBIE BBIPAXKEHHSI NPHU PELICHUU
MPAaKTUYECKHX 3a/1a4 U 33/1a4 U3 JIPYTUX y4eOHbIX IPEIMETOB.

Toorcoecmsennvie npeobpazosanusi CBOOOJHO ONEpUPOBATh MOHATHUSAMH CTENEHHU C LIEIBIM U JIPOOHBIM IOKa3aTeeM; BBINOJIHATH JJOKAa3aTelIbCTBO
CBOMCTB CTENEHM C LEIBIMU U APOOHBIMH MOKA3aTENSIMH; ONIEPUPOBATH MOHATUSAMHU «OJHOUIEH», KMHOIOUYIEH)», KMHOTOUWIEH C OJHON MEPEMEHHOI,
«MHOTOYJIEH C HECKOJIBKUMHU NMEPEMEHHBIMUY, KO3 PUIIMEHTH MHOTOUJIEHA, «CTaHAapTHAasl 3allMCh MHOTOWIEHAa», CTENIEHb OJHOWIEHA U MHOTOWIEHa,
CBOOOJTHO BJIQIETh MPHUEMaMH MIPeoOpa30oBaHus LEIbIX U JPOOHO-pAllMOHATILHBIX BBIPAKEHHI; BBITOIHATH Pa3JI0KEHHE MHOTOUJICHOB HA MHOXKUTENIN
pasHBIMHU CIIOCOOAMH, C UCIOJIB30BAHUEM KOMOMHAILMI pa3iIMyHBIX MIPUEMOB; UCIIOIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera,
IUI TIOMCKAa KOPHEH KBaJpaTHOIO TPEXWwIeHa M JJs pelleHMs 3ajad, B TOM YHUCIe 3a/Jad C MapaMeTpaMH Ha OCHOBE KBaJPaTHOTO TPEXUJICHA;
BBITNIOJIHATh JIEJICHHE MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM; JIOKa3bIBaTh CBOMCTBA KBAJpPAaTHBIX KOpPHEH W KOpHEH CTENEHU n; BBINOJIHATH
npeoOpa3oBaHus BRIpaKEHUI, co/lepKallluX KBaApaTHbIe KOPHU, KOPHU CTENIEHH N; CBOOOHO ONEPHPOBATH MOHATUSAMH «TOXIECTBOY», «TOXKJIECTBO HA
MHOYECTBE», «TOXJECTBEHHOE NMPEeoOpa3oBaHME»; BBINOIHATH paziIMuHble MpeoOpa3oBaHUS BBIPAKEHUH, coxepKallux MOAyNId. B moBcenHeBHOM
KU3HU U MPU U3YYEHUU IPYTUX MPEIMETOB: BBINOJIHATH MPeoOpa3oBaHus U ACUCTBUA ¢ OYKBEHHBIMU BBIPAXEHHUSIMH, YUCIOBbIE KO3()(DUIIMEHTHI
KOTOPBIX 3aIIMCaHbl B CTAHAAPTHOM BH/JI€; BBIIOJIHATH IPEOOPA30BaHMsl PAllMOHATIBHBIX BBIPAXKEHUI NP PEIICHUH 3a/1a4 JPYTUX YUEOHBIX IPEIMETOB;

BBINOJIHATH MPOBEPKY MPABIONOA00US (HU3NUECKUX U XMMUYECKUX (POPMYI Ha OCHOBE CPAaBHEHMS Pa3MEPHOCTEH U BAJIGHTHOCTEH.



Vpaenenus u nepasenctsa CBOOOIHO ONEPUPOBATh MOHATUSMHU: YPAaBHEHHE, HEPABCHCTBO, PaBHOCUJIbHBIC YPAaBHCHUS M HEPAaBEHCTBA, YpaBHCHHE,
SIBJSIFOIIICECS] CIICACTBUEM JIPYrOro YpaBHCHHs, YpaBHEHHsI, PaBHOCHJIbHbIE HA MHOXECTBE, PAaBHOCHJIbHBIC MPEeOOpa3oBaHUs YypaBHEHHIA; pelaTh
pa3Hble BH/bl ypPaBHEHHH M HEPAaBCHCTB M HMX CHCTEM, B TOM 4YHCJIE€ HEKOTOpbIE ypaBHEHHS 3 u 4 CTeneHel, JAPOOHO-pallMOHAJIbHBIE M
UppalroHalbHbIC; 3HaTh TeopeMy Buera /sl ypaBHEHHI CTCIICHM BBIIIC BTOPOM; MOHMMATh CMBICI TEOPEM O PaBHOCUJIBHBIX M HEPaBHOCHUJIBHBIX
peoOpa3oBaHUAX YPABHEHHI U YMETh MX JOKa3bIBaTh; BJIAJCTh Pa3HBIMH METOJAAMHU PEUICHUS YPAaBHCHHI, HCPABEHCTB U UX CUCTEM, YMETh BBIOUPATH
METOJI pelIeHHsI U 00OCHOBBIBATh CBOW BBIOOD; MCIOJIB30BAaTh METOJ WHTEPBAIOB JUIS PEUICHUS HEPABEHCTB, B TOM YHCJE APOOHOPAIMOHATBHBIX H
BKJIIOYAIOIIUX B CE0S MPPAlMOHAIbHBIC BBIPAKEHHS, peIlaTh aareOpandyeckue ypaBHEHHs M HEPaBEHCTBA W HX CHCTEMbI C I[apaMeTpamu
anreOpandeckuM M TpapUUEeCKUM METOJaMH; BIIAJCTh Pa3HBIMH METOJAMH JI0OKA3aTe/IbCTBA HEPABCHCTB; PElIaTh YpaBHEHHs B IEJIbIX YHCIAX;
n300pakaTh MHOXKECTBA Ha IIOCKOCTH, 3ajJlaBacMble ypaBHCHHUSIMH, HEPABCHCTBAMH M WX CHCTEMaMH. B MOBCEAHEBHOW JKU3HU M NMPH H3YYCHUU
APYTHX MPEIMETOB: COCTABJIATh M PEIIaTh YPaBHEHHWS, HEPABCHCTBA, MX CHUCTEMbI MPH PEIICHUHW 3a1ad JPYTUX y4eOHBIX MPEIMETOB; BBIMOIHSITDH
OIICHKY MPAaBONOA00Us PE3yIbTAaTOB, MOTYYaeMbIX MMPHU PEIICHUU Pa3IUYHBIX YPAaBHCHUIH, HEPABEHCTB M X CHUCTEM IPHU PEUICHUHU 3aaad JPYrHX
y4eOHBIX MPEIMETOB; COCTABIIATh U PEIaTh YPaBHEHHs M HEPABEHCTBA C IMapaMeTPaMH MPH PEIICHUH 3a/1a4 IPYTUX YIeOHBIX MPEAMETOB; COCTABIISATh
ypaBHEHHE, HEPABCHCTBO WM HX CHUCTEMY, OIKCBHIBAIONIMEC PEATbHYIO CHTYAlMI0O WM TPUKIAIHYIO 3a7ady, HHTePIPETHPOBATH IMOJIYYCHHBIC
pe3yJIbTaTHI.

@ynxyuu CBOOOIHO ONEPHPOBATH MOHATHSIMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCHMOCTH, 3aBUCHMAas W HE3aBHCHUMas IMEepeMeHHbIC, (DyHKIHS,
CocoO0B!I 3aaHust GYHKIIMH, apTYMEHT U 3HaUCHHE (DYHKIHH, 00JaCTh OMpEIeICHNUsS U MHOKECTBO 3HAYCHUS (DYHKIMH, HYJIH QYHKIIHH, IPOMEKY TKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIIMH, HauOOJbIllee ¥ HaWMEHbBIIEE 3HAYCHHUS, YETHOCTH/HEUETHOCTh (PYHKIIUH, MEPUOJAUIHOCTD (DYHKIHH,
rpaduK QyHKIUH, BEPTHKAIbHAS, TOPU3OHTAIIbHAS, HAKIIOHHAS aCUMIITOTHI; TpadUK 3aBHCUMOCTH, HE SIBISIONICHCS (QYHKIMEH, CTPOUTh TpaduKu
GyHKIMA: JMHEHHOHW, KBaJpaTHYHOW, IPOOHO-TMHEHHOM, CTENEHHOW IpH pa3HbIX 3HAYCHUSAX II0Ka3arelis CTENeHW, yX [ ; HCIoJIbh30BaTh
npeodpaszoBanus rpaduka Gyrkuu [ [y fX [J mis mocrpoenus rpadukos ¢yukuuii [ [y af kx b c [0 [J [J; aHanusupoBars cBOWCTBA PYHKIIUI 1
BUJ rpaduka B 3aBUCHMOCTH OT IapaMeTpOB; CBOOOIHO OMEPUPOBATH MOHSATHSIMHM: ITOCIEIOBATEILHOCTh, OTPAHWYCHHAS MOC/ICI0BATEIBHOCTD,
MOHOTOHHO BoO3pacTaroinas (yObIBaroIas) IMOCJICA0BATeILHOCTh, MPEAENT IMOCICI0BATeIbHOCTH, apu(METHUECKass MPOTPECCHs, TeOMETpUUECKas
MPOrpeccusi, XapaKTePUCTUIECKOE CBOMCTBO apu(hMETHUECKOM (TEOMETPUUYECKON ) MPOTPECCUH; HCIOIb30BaTh METOJ] MATEMATUYCCKON MHTYKIIMH JIs
BbIBOJIa (POpMYJ, JOKa3aTelbCTBA PABCHCTB M HEPABEHCTB, PEIICHUS 3a1ad Ha JEIUMOCTb, HCCIEIOBATh IOCICIOBATEILHOCTH, 3alaHHBIC
PEKYPPEHTHO; peliaTh KOMOMHUPOBAHHBIC 33a4i Ha apU(PMETHUYCCKYIO U TE€OMETPUYCCKYIO MPOTPecCHr. B MOBCETHEBHOM KHU3HU U MPH U3YyUCHUU

APYyruX NPEIMETOB: KOHCTPYHPOBAaTh M HCCIEAOBaTh (DYHKIMHM, COOTBETCTBYIOUIME pEaJIbHBIM IpOLEccaM M SBICHHUSIM, WHTEPIPETUPOBATH



MOJTy4eHHBIE PE3YJbTaThl B COOTBETCTBUHM CO CIEUM(HUKON MCCIEIyeMOro mpolecca WM SIBICHUS; UCIOJIb30BaTh T'papUKU 3aBUCHUMOCTEH IS
HCCIIEIOBAaHMsI PeabHbIX MPOLIECCOB M SBJIECHUH; KOHCTPYHPOBaTh U MCCIENOBATh (DYHKUMHM NPU PEIIEHUM 3ajad JIPYrux y4deOHBIX MPeIMETOB,
MHTEPIPETHUPOBATH NOJIYYECHHBIE PE3YJIbTAaThl B COOTBETCTBUM CO CHELM(PUKON yueOHOro npeamMera.

Cmamucmuxa u meopus eeposmuocmeti CBOOOJHO ONEPUPOBATH MOHATUSMHU: CTOJIOYATHIE W KPYTOBBIE JAMArpaMMbl, TaOMUIBl TaHHBIX, CpEIHEE
apupMeTHIecKoe, Merana, HanOoJblllee U HaMMEHbIIee 3HAUeHHs BEIOOPKH, pa3Max BBHIOOPKH, AUCIEPCUS M CTAaHIAPTHOE OTKJIOHEHHE, CllydailHas
M3MEHYMBOCTb; BbIOMpaTh HambOosee yAOoOHbIM cnoco0 mpejacraBieHUs MHGOpMAIMM, aJleKBaTHBIA €€ CBOMCTBAM M LENSAM aHajIu3a; BBIYUCIATH
YHCIIOBbIE XapaKTEPUCTUKH BBIOOPKH; CBOOOIHO ONEPUPOBATh MOHATUAMU: (DaKTOpUaIl YHcia, NEPECTAHOBKU, COUETaHUS U Pa3MEIIEeHUs, TPEYT OJIbHUK
[Tackans; cBOOOJHO ONEPUPOBATH MOHATUSAMH: CIYYalHBIA OIBIT, CIYYalHBIA BBIOOP, MCIBITAHUE, DIIEMEHTAPHOE CIy4ailHOE COOBITHE (MCXO),
KJIACCUYECKOE OMpEEIICHUE BEPOSATHOCTH CIYyYaHOTO COOBITHSA, ONEpalud HaJ CIyYalHBIMH COOBITHUSIMH, OCHOBHBIE KOMOMHATOpPHBIE (HOPMYJIBI;
CBOOOJHO ONEpPUPOBATH HMOHATHAMM: CIy4allHBIH OIBIT, Cy4aiHbII BBIOOp, UCHBITAHUE, 3JIEMEHTApHOE CllyyailHoe coObITHE (MCXO0N), KIIAaCCUYECKOe
OIpeJIeJIEHUE BEPOSITHOCTU CIIy4allHOI'O COOBITHS, ONEpalMy HaJl CIy4allHbIMU COOBITHSIMM, OCHOBHBbIE KOMOMHATOPHBIE (DOPMYJIBI; 3HATH MPUMEPHI
CITy4ailHBIX BEJIMYWH, U BBIUYUCIATh UX CTATUCTHYECKUE XapaKTEPUCTUKH; MCIIOIB30BaTh (POPMYIIbI KOMOMHATOPUKHU TPU PEHICHUH KOMOMHATOPHBIX
3aJ1a4; pelaTh 3a/a4d Ha BBIYMCIIEHUE BEPOSITHOCTU B TOM 4YMCIIE C MCIOJb30BaHUEM (popmyn. B moBceqHEBHON XKM3HU U IPU U3YYEHUU IPYTHX
NPEIMETOB: MPEACTABIATh MHPOPMALMIO O peaJbHBIX Mpoleccax M SBICHHUSIX CHOCOOOM, aJeKBAaTHBIM €€ CBOMCTBAM U LENHM MCCIIEJOBAHUS;
aHAJIM3UPOBaTh M CpPaBHHUBATh CTATHCTUYECKHE XAPaKTEPUCTHKH BBIOOPOK, IMOJYYEHHBIX B IPOLIECCE PEIIEHUS NPUKIAJHOM 3a1aud, HU3Yy4eHUs
pEaIbHOTO SIBJIICHUS, PELIEHUS 33Jaud M3 JPYruX Y4eOHBIX INPEJAMETOB; OLIEHHWBATH BEPOATHOCTb PEAbHBIX COOBITUN M SBJIEHUN B Pa3IUYHbBIX
CUTYalUsIX.

Texcmoegvle 3a0auu Pemarh MpOCTbIE M CIIOXKHBIE 3a/laud, a TaKKe 3a/laud TMOBBIIIEHHOM TPYJHOCTH M BBIJENATh UX MaTEMAaTUYECKYI0 OCHOBY;
pacrno3HaBaTh pa3HbIE BUABI U THUIIBI 3a[a4; MCIIOJIB30BAaTh pa3HbIE KPAaTKHE 3alMCH KaK MOJEIM TEKCTOB CJIOXHBIX 3ajad W 3a]ad IOBBIIIEHHOU
CJIOKHOCTH JIJIsl TOCTPOEHUS TIOMCKOBOW CXEMbI M pelIeHHs 3aa4, BEIOMPaTh ONTUMAIIbHYIO JJIs pacCMaTpUBAaEeMOM B 3a/1a4e CUTYaI[l MOJIENIb TeKCTa
3a/1auy; pa3audaTh MOJEIb TEKCTa U MOJEINb PEIICHUS 3aJaul, KOHCTPYUPOBATh K OJHOM MOJENN PELICHHS CIOKHBIX 33aJa4 pa3Hble MOJEIIHA TEKCTa
3aJ]auy; 3HaTh U MPUMEHATH TpU croco0a MOMCKa peleHus 3aaad (0T TpeOOBaHUS K YCIOBHMIO M OT YCIOBHS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);
MO/JICJIMPOBATh PACCYKICHUS MPH MOUCKE PEIIEHUs 3a/1a4 ¢ TOMOIIBIO I'pad-CXEMBbI; BBIJICNIATh ATAIbl PEIICHHs 3a/1a41 U COJIepKaHue KaK0ro ITara;
yMETh BBIOMpATh ONTUMAJIBHBIM METOJl PELICHHUsS 33Jadyd M OCO3HaBaTh BBIOOP METOJa, pacCMaTpuBaTh DPA3IMYHBIE METOJbI, HAXOIUTh pa3HbIE
peleHus 3a7aud, €clM BO3MOXKHO; aHAJIM3UPOBATh 3aTPYAHEHUS IPHU PELICHHWU 3a/la4; BBINOJHATH pasjIMYHbIC MPeoOpa3oBaHUsS IpPeI0KEHHON

3aa4yu, KOHCTPYUPOBATh HOBLIC 3a/1aUX M3 HaHHOﬁ, B TOM 4YHUCJIC 06paTHLIe; HHTCPHNPCTUPOBATL BHIYUCIIUTCIIBHBIC PC3YJILTATLI B 3a4a4€, UCCIICA0OBATDH



MOJIyYeHHOE PELICHHUE 33aaui; U3MEHATh YCIOBHE 33aa4 (KOJTMYECTBEHHbIE UM KaueCTBEHHBIEC JaHHbIE), HCCIeI0BaTh N3MEHEHHOE TPe0Opa3oBaHHOE;
aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMM B3aUMHOI'O PACIOJIOXKEHUS JBYX OOBEKTOB M U3MEHEHHME UX XapaKTEPUCTUK IPU COBMECTHOM JBU)KEHUU
(cKOpOCTb, BpeMs, pacCTOSIHME) MPH PELICHUM 3a/ad Ha JBUKCHUE JIByX OOBEKTOB KAaK B OJHOM, TaK U B IPOTHBOIOJIOXHBIX HalpaBJICHUIX,
KOHCTPYMPOBAaTh HOBBIC CUTyallud HA OCHOBE HM3MEHEHUs YCIOBHMH 3aJayd IIPU IBUKEHUU II0 PEKE; UCCIENOBaThb BCEBO3MOXKHBIE CHUTyaluU IIPU
pelieHNH 3a7ad Ha JBWKCHHE II0 pEKe, paccMaTpuBaTh pa3HbIE CHUCTEMbI OTCYETa; pEeHIaTh Pa3HOOOpa3HbIE 3aJaYll «HA YacTH»; peliaTh U
00OCHOBBIBaTb CBOE€ pEIlIEHHE 33a7ay (BBIAEIATh MAaTEMaTHYECKYyI0 OCHOBY) Ha HAaXOKJIEHHME YacTH 4YHcia M 4YMcia 10 €ro 4acTh Ha OCHOBE
KOHKPETHOT'O CMBbICia IpoOH; OOBACHATh UAEHTUYHOCTh 33a4 PAa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEJIWYHMHBI (Ha padoTy, Ha MMOKYIIKH, HA ABUKEHUE),
BBIIEJISITh 3TU BEJIMYMHBI U OTHOLIEHUS] MEXKIY HUMH, IPUMEHATh UX IPU PELICHUU 3ajjady, KOHCTPYHpPOBaTh COOCTBEHHBIE 33/1a4 yYKa3aHHBIX THUIIOB;
BJIAZICTh OCHOBHBIMM METOJIAMH pELICHUS 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPALMM, HCIIOJIb30BAaTh MX B HOBBIX CUTYalMsX II0 OTHOLIEHUIO K
M3YyUYEHHBIM B IIpoliecce 00y4eHus; pelaTh 3a/1a4d Ha MPOLEHTHI, B TOM YMCJE, CJIOKHBIE MPOLEHTH ¢ 000CHOBAHUEM, UCIOJIb3Ysl pPa3HbIe CIOCOOBI;
pelaTh JOrHYecKue 3a/1a4 Pa3HbIMU CIIOCO0aMM, B TOM YHCIIEe, C IBYMs OJOKaMHU U C TpeMs OJIOKaMH JAaHHBIX € IIOMOIIbIO TaOJMIl; penaTh 3aJauu
10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN HA OCHOBE MCIOJIb30BAHUS U3YUYEHHBIX METO/I0B U OOOCHOBBIBATh PEILICHUE; PEIIaTh HECIOKHbIE 3a]]aul
[0 MaTeMaTHYECKOW CTATUCTHKE;, OBJIQJETh OCHOBHBIMH METOJAMH PEIICHHs CIOKETHBIX 3alad: apu(METHUECKHH, anreOpandeckuid, mepedop
BapUaHTOB, T€OMETPUUECKUI, IrpaduuecKuil, IPUMEHATh UX B HOBBIX IO CPABHEHHUIO C M3YYEHHBIMHM CUTyalMsX. B moBcenHeBHOW XHU3HM U IpU
U3Y4YEHUU JIPYrUX IPEIMETOB: KOHCTPYUPOBATh HOBBIC Ui JaHHOM 3aJaud 3aJaYHbIE CUTYAllMU C Y4ETOM peajbHBIX XapaKTEPUCTUK, B YACTHOCTH,
IIpY pEUICHUH 337a4 Ha KOHIIEHTPALUW, YYUTHIBATh IUIOTHOCTH BEIECTBA; PEIIATh U KOHCTPYUPOBATh 33Ja4d HAa OCHOBE PACCMOTPEHMS pealbHBIX
CUTyallul, B KOTOPBIX HE TpeOyeTcs TOYHBIN BBIYUCIUTENbHBIM pe3ysbTaT; peliarh 3a/aydl Ha JABM)KEHUE 10 PEKe, pacCMaTpuBas pa3HbIE CHCTEMBI
OTCYeTa; KOHCTPYMPOBATH 3aJjauHble CUTYalluH, MPUOIMKEHHbIE K peabHON 1eHCTBUTEIbHOCTH.

T'eomempuyeckue @ueypvr CBOOOIHO ONEPUPOBATh TECOMETPUUYECKMMHU TMOHSATHAMU TpU pEIIeHUH 33a7ad M MPOBEACHUH MaTeMaTHYEeCKUX
paccyX/IeHU; caMOCTOSITENbHO (OPMYIUPOBATH OINpPEAETICHUS] FeOMETPUUYECKUX (DUTyp, BBIIIBUraTh TMIIOTE3bl O HOBBIX CBOWMCTBAaX W INpPHU3HAKAX
reoMeTpuyeckux GUryp u 000CHOBBIBATH UJTH OMPOBEPIaTh UX, 0000IIATh UM KOHKPETU3UPOBAThH PE3YyIbTaThl HA HOBBIE KJacchl GUTYp, MIPOBOAUTD B
HECJIOKHBIX ClIydasiX KiacCUpUKaUio (Uryp MO pa3iuyHbBIM OCHOBAHMSAM; HMCCIENOBATh YEPTEXKHM, BKIIOYash KOMOHMHAIUM (UTYp, W3BIEKaTh,
MHTEPIPETHUPOBATH U PeoOpa30BhIBATh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTeKax; peliaTh 3a/la4d FeOMETPHUUECKOro CO/IepPIKaHus, B TOM YU CIIE B
CUTYaIUsiX, KOIJla aJlTOPUTM PELICHHS HE CIeAYET SIBHO U3 YCIOBHUS, BBIIIOJHATh HEOOXOAUMBIE JIIsl PEeIIeHUs 3a/1a4M JAOIMOJIHUTEIbHbIE TOCTPOCHHUS,

UCCIIEIOBaTh BO3MOKHOCTh MPUMEHEHHUS TeopeM U (opMyll Ui perieHus 3afad; GopMyiaupoBaTh U JOKa3bIBaTh F€OMETPUYECKHE YTBEpKIaeHUs. B



MOBCEIHEBHOM JKM3HU U MPU U3YyYCHUU APYTHX MPEAMETOB: COCTABIATH C UCIIOIBb30BAHUEM CBOMCTB F€OMETPHUYECKUX (PUTYp MaTeMaTUYECKHE MOJICIN
JUISl pEeLIEHUs 3a/1a4 IPAKTUYECKOr0 XapakTepa v 3a7a4 U3 CMEXHBIX AUCIUIUIMH, UCCIEA0BATh OJYYEHHbIE MOJICIIA U HHTEPIPETUPOBATh PE3YJIbTAT.
Ommuowenus Brnanetb NMOHATHEM OTHOILIEHUS KaK METalpeAMETHBIM; CBOOOJHO OMNEpUPOBATH MOHATHSAMH: PaBEHCTBO (UTyp, paBHbIE (UTYPBI,
PaBEHCTBO TPEYrOJBHUKOB, MAapaUICIBHOCTh IPSAMBIX, NEPHEHAMKYJISAPHOCTh MPSIMBIX, YIVIBI MEXAY IPSIMBIMM, IEPIECHIUKYISP, HAKJIOHHAsi,
MPOEKIMs, moodue Guryp, mogo0HsIe GUTYPHI, T0100HBIE TPEYTOIBHUKH; UCIIOIH30BATh CBOWCTBA MOA00OMS U paBeHCTBA (GUTYp IPHU PELICHUH 3a/a4.
B noBcenHEBHOM KU3HU U MIPU U3YYEHUHN JPYTUX MPEAMETOB: MCIOJIb30BAaTh OTHOLIEHUS JUIsl IOCTPOCHUS U UCCIIEIOBAHNS MATEMATUYECKUX MOJENIen
O00BEKTOB peanbHON KU3HU.

Hzmepenus u eviyucienuss CBOOOIHO ONEPUPOBATH TMOHATHAMHU JUIMHA, IUIOMIAAb, OOBEM, BEIMYMHA YIja Kak BEJIMYMHAMH, HCIIOJIB30BATh
PaBHOBEIMKOCTh M PABHOCOCTABIEHHOCTh TPU PEIICHUH 33/1a4 Ha BBIYUCICHHE, CAaMOCTOSATEIBHO IIOJIydaTh M HCIOJIB30BATh (OPMYIBI IS
BBIUUCIICHUH MTomazaei u 06beMoB Gpuryp, CBOOOIHO OMEpUPOBATH MIMPOKUM HAOOpOM (HOpMyIT Ha BHIYHMCIICHHUE MPU PELICHUH CIIOKHBIX 33a7a4, B TOM
YHCclie W 3a]a4 Ha BBIYKMCICHUE B KOMOHMHAIUAX OKPY)KHOCTH M TPEYroJIbHHKA, OKPYKHOCTH W YETHIPEXYrOJIbHHWKA, a TakKe C MPUMEHEHUEM
TPUTOHOMETPHUH; CAMOCTOSATENbHO (POPMYJIMPOBATH TMIIOTE3bl M MPOBEPATh UX JOCTOBEPHOCTh. B MOBCEIHEBHOH XKM3HM M IPU U3YHYEHUU APYTUX
MIPEIMETOB: CBOOOIHO ONEPUPOBATH (POpPMySIaMH MPH PEIICHUH 33724 B IPYTHX YYEOHBIX MTPEIMETax U MPU IPOBEIECHUH HEOOXOANMBIX BBIYHCICHUH B
peanbHOU KU3HU.

T'eomempuyeckue nocmpoenus OnepupoBaTh MOHATHEM HAOOpa 3JIEMEHTOB, ONPECIAIONINX T€OMETPUUECKYI0 (DUTYpy, BIaleTh HAOOPOM METO/I0B
MOCTPOEHUN LUPKYJIEM U JIMHEHKOW; MPOBOJUTHh aHAJIW3 M PEaJTU30BBIBATH ATAIlbl PEIICHUS 3aJa4 Ha MOCTpOEHHE. B MOBCENHEBHON KU3HU U MIPHU
W3Y4YEHUHU JPYTUX MPEIMETOB: BBIIOIHATH IOCTPOEHUSI HA MECTHOCTH; OLIEHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
IIpeobpazosanua OnepupoBaTh ABIKEHHSIMHM U IMPeoOpa3oBaHUSAMH KaK MeTalpeIMETHBIMH IOHATUAMHU; ONEpPUpPOBATh IMOHATUEM JBHXKECHUS U
npeoOpa3oBaHus MOA00M 111 000CHOBAHUHM, CBOOOIHO BIIAI€Th MPUEMaMHU IOCTPOEHUS (PUTYP C ITOMOUIBIO IBUKEHHUH U peoOpazoBaHus 10100us, a
TaKke KOMOMHAIMSMHU JBUKEHHUH, ABI)KEHUH M NpeoOpa3oBaHUil; HCIOJB30BATh CBOWCTBA JBWKEHUH U NpeoOpa3oBaHUMl Uil MNPOBEACHUS
000CHOBaHUS U JOKA3aTEIbCTBA YTBEPKICHHUI B TEOMETPUH U JPYTUX YUEOHBIX MPEAMETAax; MOJIb30BaThCs CBOMCTBAMU JBUKEHHUI U MpeoOpa3zoBaHUit
IpU pelIeHuN 3a7ad. B moBceHEBHON KU3HU W MPHU M3YyYEHUU JPYTUX MPEIMETOB: INPUMEHATh CBOMCTBA IBM)XKEHUH M MPHUMEHATH MOJ00UE IS
MOCTPOCHUI M BbIUMCIEHU. BekTopel M koopauHaThl Ha IUIOCKOCTH CBOOOJHO ONEpUpPOBATH MOHATUSMH BEKTOpP, CyMMa, Pa3sHOCTb BEKTOPOB,
IIPOU3BE/ICHNE BEKTOpA HAa YHMCJIO, CKAIPHOE NPOU3BENAECHUE BEKTOPOB, KOOPJIMHATHI HA IJIOCKOCTH, KOOPAMHATHI BEKTOPA; BJIAJE€Th BEKTOPHBIM H
KOOPJMHATHBIM METOJIOM Ha IUIOCKOCTH JUIsl PELIEHHUs 3a/1ad Ha BBIUYMCIECHUE M J0KAa3aTeIbCTBA; BBIIOJIHATH C MOMOUIbI0 BEKTOPOB M KOOPAMHAT

A0Ka3aTCJIbCTBO U3BCCTHBIX MY I'COMCTPUYCCKUX (baKTOB (CBOP'ICTBa CpCaAHUX JII/IHPII>'I, TCOPEM O 3aMCUATCJIbHBIX TOYKax U T.H.) U MOJy4aTb HOBBIC



CBOWCTBA M3BECTHBIX (PUTYp; MCMONIB30BaTh YpaBHEHUs (QUTYp Ui PEIICHUS 337ad U CAMOCTOSITEIIbHO COCTaBISITh YPABHEHUS OTACIBHBIX IIOCKUX
¢buryp. B noBceIHEBHOM KU3HU ¥ NIPH U3YYCHUU JPYTHX PEAMETOB: HCIIOIb30BATh MMOHATHS BEKTOPOB U KOOPAMHAT JUTSl PEIICHHs 3a/1a4 110 (PHU3HKe,
reorpaduu U APYrUM y4eOHBIM MPEIMETaM.

Hcmopus mamemamuxu [ToHIMAaTh MaTeMaTHKY KaK CTPOTO OPTaHM30BAHHYIO CHCTEMY HAy4YHBIX 3HAHWH, B YACTHOCTH BJIAJICTh MPEICTABICHUSIME 00
AKCMOMATHYECKOM TIOCTPOCHHUM TEOMETPHUH W TEPBHYHBIMH TIPEJCTABICHUSMU O HEEBKIMIOBBIX TEOMETPHUSX; paccMaTpHBaTh MATEMATHKy B
KOHTEKCTE MCTOPHH Pa3BUTHs IMBUIM3ALUU U UCTOPHH Pa3BUTHUSl HAYKH, IIOHUMATh POJIb MaTEeMAaTUKUA B pa3BUTUU Poccun. MeToapl MaTeMaTUKU
BrnaneTs 3HaHUSMU O PA3IMYHBIX METOAaX OOOCHOBAHUS M OIPOBEPIKCHUSI MATEMATHUECKUX YTBEPKICHUN U CAMOCTOSITEIIbHO IIPUMEHSITh UX; BIIAJICTh
HaBBIKAMU aHAJIM3a yCIOBUS 3a/Ja4d M ONPEICIICHUS MOJXOISAIINX JJIs PEIICHUS 33a]a9 U3YYCHHBIX METOJIOB WJIM MX KOMOWHAIIHI; XapaKTeprU30BaTh
MPOM3BEJICHUS HCKYCCTBA C YYE€TOM MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE, HCIOIh30BaTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH B

CaMOCTOATCIIbBHOM TBOPUYCCTBC.

Coaep:xanue y4eoOHOro npeaMera

Auaredpanyeckune BbIpasKeHHs

BripaxkeHnue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXEHUS C IEpeMEHHbIMU. [[0/1CTaHOBKA BBIPAKEHUI BMECTO IIEPEMEHHBIX. J[OITyCTUMBIE 3HAUEHUS
nepeMmeHHbIX. ToxzaecTsa. ToxaecTBeHHbIE MpeoOpa3zoBaHus ajireOpandyeckux BblpaxeHHui. Jloka3aTeabCTBO TOXKIECTB.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeseM U e€ cBoiicTBa. [IpeobpazoBaHus BEIpaXXEHUH, COJIEpKAIUX CTETIEHU C HaTYpaJIbHBIM ITOKa3aTeNIeM.
Opnownensl. OgHOWIEH cTanAapTHOro Buja. CteneHb ogHowIeHa. MHorouiaeHsl. MHOrowieH ctaniapTHoro Buja. Crenenb MHorousaeHa. ClokeHue,
BBIYATAHUE U YMHOKEHUE MHOIOWIEHOB. (DOpMyIIbl COKpaIEHHOIO YMHOXKEHMS: KBapaT CyMMBI M KBAApaT Pa3HOCTH JIBYX BBIPaKEHUH,
IIPOM3BE/ICHNE Pa3HOCTU CYMMBI IBYX BbIpakeHUH. Pa3noxeHre MHOro4JieHa Ha MHOXKUTEIH. BolHeceHne 00111ero MHOKUTENS 3a ckoOku. MeTo
IpyNnupoBKU. Pa3HOCTH KBaipaToB 1ByX BelpakeHU. CyMMa U pa3HOCTb KyOOB JIBYX BbIpaXeHUll. /Ipumenenue popmyn cokpawjéHno2o YyMHONCEHUS.

YpaBHeHus

VYpaBHenue ¢ ogHol nepemeHHol. KopeHb ypaBHeHHs. PaBHOcuibHbIE ypaBHeHUs. CBONCTBAa ypaBHEHUHN C OJHOHM NEPEMEHHOW. YpaBHEHHE
KaK MaTeMaTU4YeCcKasi MOJIEIb PEAIbHON CUTYyalUH.

JIuneitHoe ypaBHeHME. PelieHue nuUHENHBIX ypaBHEHUH. Jluneunoe ypasHenue ¢ napamempom. Konuuecmeo kopueu nuneino2o ypasHeHus.
Pewenue numeiinvix ypasnenuii ¢ napamempom. PalMOHaIbHbIE ypaBHEHHs. PenieHne panuoOHaNbHBIX YPAaBHEHUW, CBOJAIIMUXCS K JIMHEHHBIM.
PelreHne TEKCTOBBIX 3314 C IOMOILBIO PALIMOHAIBHBIX YPAaBHEHUN.

VYpaBHeHue ¢ 1ByMs IepeMeHHbIMU. ['paduk ypaBHEHUs ¢ ABYyMsI epeMeHHbIMU. JIMHeHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro TpadukK.
Ilpamas kaxepaguueckas unmepnpemayus TUHEUHO20 YPAGHEHUS C O8YMsL NePEMEHHbIMU.

[TonsiTrie cucTeMbl ypaBHEHHH C IBYMs TepeMeHHbIMU. ['padmdeckuii MeTo peteHus: CUCTEMbl ypaBHEHUH ¢ IByMs NepeMeHHbIMU. Pemenue
CUCTEM YpaBHEHUN METOJOM IOJCTAHOBKM M cioxkeHus. Cucrema ABYX ypaBHEHHMI C ABYMs IEPEMEHHBIMH KaK MOJENb pPEajJbHOW CUTYalUH.
Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPAMU.



DOYyHKIUHT

YucnoBsle QyHKINU.

OyHKIMOHATbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. llonatue ¢yHkiuu. OyHKIMS Kak MaTeMaTH4ecKas MOJENb peajlbHOro Ipolecca.
O6nacte onpeneneHus U ooaacTb 3HaueHHs GyHKIUU. CriocoObl 3a1anusl QYHKIMN: aHATUTUYECKUN, TpadrUecKuil, TAONUYHbIN. 3HaueHHe QYHKIHH
B Touke. ['paduk GyHKIUH.

Jlunetinas QyHKIMS, ee cBOWCTBA U TpaQuKH. YTI0BOH KodpduumeHT npsmoil. Pacnonoxenue rpaduka nuHeiiHON (QyHKIIMH B 3aBUCHMOCTH
ot €& yrioBoro ko3dgdunuenta u cBoOOIHOTO wieHa. Haxoowcoenue kodgphpuyuenmos nuneunou GyHKyuu no 3a0aHHbLIM YCILOBUAM. NPOXOIHCOEHUE
npAMOolL yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOIAHCOeHUe NPIMOLL Yepe3 OAHHYIO MOYKY U NAPALIeNbHOU OAHHOU NPIMOLL.

TeMaTHyecKoe IJIAHUPOBAHUE C YKA3AHHEM KOJHYECTBA YaACOB, 0TBOJIMMbIX HA 0CBOEHME KAK/I10ii TEMBbI.
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TI'naea 1 -CTAaHOBJIEHUE JOBEPUTEIBHBIX OTHOUICHUN MEXIY
JIuneiiHoe ypaBHeHHE C OAHOM YUHUTENIEM U €r0 YUeHUKaMH, CIIOCOOCTBYIOIMINX
nepeMeHHOM [TO3UTHBHOMY BOCIIPHUATHIO yYAIIUMUCS TPeOOBaHUN
17 U TIPOCKO yUHUTEINS, TPUBJICUCHUIO HX BHUMAHUS K
o0cyx1aeMoil Ha ypoke HH(OpMAIH, AKTUBU3AINH
X ITO3HAaBaTCIbHON ACATCIIBHOCTH.
1 Beenenue B anredpy 3 Pacnosnasams uncnoBble BIpaXXEHUS U
5 _ 5 BBIPAXKEHUS C IEPEMEHHBIMU, JINHEHHbIE
HHHefIHoe YPaBHCHHE € ypaBHeHus. [IpuBoauTh NpuMeEpsI BBIpaXKEHUH €
OIHOM TICPEMCHHOM IIEPEMEHHBIMU, JINHENHBIX YPABHEHUI.
3 PelIleH e 32184 ¢ TOMOIIBIO 6 CocTaBiATh BBIPAKEHUE C NEPEMEHHBIMHU 10
ypaBHeHHiA YCIOBHIO 3a/1a4H. BrimonusaTe npeodpazoBanus
BBIPQ)KEHUI: IPUBOIUTH MTOJOOHBIE CllaraeMble,
IToBTOpEeHue u 1
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cucreMaTu3anus yueOHoro packpbiBaTh CkoOKku. HaxonuTe 3HaueHue
MaTepuaia BBIPAKEHUS C IEPEMEHHBIMU IIPH 3aJaHHBIX
K Gora No 1 1 3Ha4YeHUsAX nepeMeHHbIX. Kinaccuunmponarsb
o
OHTPOJIbHA paboTa A2 anreOpandeckue BelpaxkeHus. ONUCHIBATh LIEJIbIe
BBIPAKECHHUSI.
Dopmynuposamsv ONPENEICHUE TUHEHHOTO
ypaBHeHus. PemaTe 1MHEHOE ypaBHEHUE B
o01eM Buze. IHTepripeTHpoBaTh ypaBHEHHE KaK
MaTEMaTHYECKYI0 MOJIEb PEeabHON CUTYaIUH.
OnucelBaTh cXeMy peLIEHUs TEKCTOBOM 3a7auu,
NIPUMEHSATH €€ I PELICHU 3a/1a4
- IPUBUTHUE UHTEPECA K MATEMATUKE,
- BOCIIUTAHUC CO3HATCIIBHOI'O YCBOCHUA MATCMATUKHU;
Tnaea 2 - (hopMHUpOBaHUE YYBCTBA OTBETCTBEHHOCTH,
Heﬂble BBIPaKEHHUs -CO3IaHNC CUTYyallnH yCII€Xa Ha YPOKE
68
4 ToX1eCTBEHHOPAaBHBIE 2 Dopmynuposamy:
BbIpakeHUs. ToxIecTBa onpeodenenus. TOXIECTBEHHO PaBHbBIX
BBIPAYKEHUI, TOXK/IECTBA, CTEIIEHU C HATYpaJIbHBIM
5 Crenenbc 3
II0KAa3aTejIeM, OJIHOWIEHA, CTAHAAPTHOIO BU/Ia
HaTypaTbHBIMITOKA3aTCICM OJTHOUJIEHA, KOO (UIIMEHTa OTHOUIEHA, CTETICHN
6 CBOICTBA CTEHEHH C 4 OJIHOYJIEHA, MHOTOYJIEHA, CTENIEHM MHOI'OWIEHA;
HATYDATLHBIM TTOKA3aTeneM ceoticmea: CTETNIeHH C HaTypaJIbHbIM ITOKa3aTeleM,
3HAKa CTEIEHU;
7 OpnHowIEeHBI 4 npasuna: 10Ka3aTeabCTBa TOXK/IECTB, YMHOKEHHUS
3 M ) OJIHOYJIEHA HA MHOTOYJIEH, YMHOXKECHUS
HOTOHIICHET MHOT'OYJICHOB.
9 CIIOKEHME M BEMHTAHHNE 5 oxazvieams CBOWCTBA CTEIIEHU C HATYPAIbHBIM
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MHOT'OYJIEHOB [I0Ka3areseM. 3auchbiBaTh U I0Ka3bIBaTh
K 5 5 1 (bopMyJIbl: IPOU3BEIEHUS CYMMBI M Pa3HOCTH
o v
OHTpOJIbHaspadoTa No JIBYX BBIPQXXEHUM, pa3HOCTU KBaJIpaToB JBYX
10 | YMHOKEHHEOMHOWICHAHA BBIPQ)KEHUH, KBaJlpaTa CyMMBI U KBajipara
MHOTOUICH Pa3HOCTH JIBYX BBIPAKEHHI, CYMMBI KyOOB 1
pa3HOCTH KYyOOB JBYX BbIpA)KEHUH.
11 | YMHOXeHHe MHOrO4IeHa Ha 4 Buviuucnsams 31aueHNe BhIpaKEHUM
MHOTOYJIEH ¢ nepeMeHHbIMU. [IpMeHATh CBOMCTBA CTENEHU
12 |p 4 VTS TPe0Opa30oBaHMsI BRIPAKEHUH. BBIMOIHATE
a3JIOMCHHUC MH%FOquHOB YMHOKEHHE OJIHOYWICHOB U BO3BE/ICHUE
Hg MHONKHUTCIIH. BIHCCCHHC OJIHOYJIEHA B cTeNeHb. [[puBOANTH OHOWIEH K
0 HéeFO MHOMHITCIA 38 CTaHJApPTHOMY BUJY. 3allChIBATh MHOTOUWIEH B
CiobKH CTaH/IapTHOM BUJIE, ONPEIENIATh CTENICHb
13 | PasnoskeHue MEOIOWIEHOB 5 MHorowieHa. [IpeoOpa3oBbIBaTh MPOU3BEACHHE
Ha MHOKHTEIN. MeTon OJIHOYJIEHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH,
IPYIIHPOBKH IIPOU3BENEHNUS JBYX MHOIOWIEHOB B MHOTOUJIEH.
BbInonHATE pa3iokeHre MHOrouJIeHa Ha
KonTponbsnas padora Ne 3 1 MHOKHUTEITH CIIOCOOOM BBIHECEHHUS 00IIETO
MHOKUTEJNS 32 CKOOKH, CITOCOOOM I'pyNIHUPOBKH,
14 | TlpousBeneHue pasHOCTU U 4 e
. 1o hopMysaM COKpaIEHHOTO YMHOXKEHUS U C
CYMMBI JIBYX BBIpQ)KCHUH
MIPUMEHEHHEM HECKOJIBKUX CITOCOOOB.
15 | PasHOCTb KBAjpaTOB ABYX 3 Hcnonb3oBathk yka3aHHbIE TpeoOpa3oBaHus B
BBIPAKCHHI MpolLiecce penieHns ypaBHeHHH, JoKa3aTeIbCTBA
YTBEPKICHHUMH, pEIIeHUs] TEKCTOBBIX 3a/1a4
16 | KBagpar cymMMBl U KBaapaT 5
Pa3HOCTH JBYX BBIpAXKEHUHN
17 | IlpeobpazoBanue 5

MHOIO4JI€Ha B KBaJpar
CYMMBI WJIM Pa3HOCTH ABYX
BBIPAKCHUIN
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KonrponsHaspabora Ne 4 1
18 | Cymma u pa3HOCTH KyOOB 3
JIBYX BBIpaKEHUI
19 | IlpumeHEeHHUE pa3IMYHBIX 5
CIIOCO0O0B PA3IOKCHHUS
MHOTOYJIEHa Ha MHOKUTEIH
[ToBTOpEeHUE M 2
CUCTEMaTu3alus yueoHOro
Martepuana
KonTponbnas padora Ne 5 1
TI'naea 3 -opmupoBaHue QYHKIIMOHATHLHON IPAMOTHOCTH,
DOyHKIUHA -(popMupoBanre MoHUMaHMsI (PYHKIIMK KaK
BOKHEUILIEH MaTeMaTUYEeCKOU MOACIIHN JJIsl ONTUCAHUS
MIPOIIECCOB U SIBIICHUH OKPYKAIOIIETO MUPA,
- CO3JJaHuC aTMOC(l)CpLI COTPpYAHHYCCTBA YUUTCIIA U
ydalmuxcs,
-BOCIIMTaHNE ITO3HABATEIbHOMN AKTUBHOCTH,
OTBE€TCTBCHHOCTH, CMCJIIOCTH Cy)K,[[CHI/IfI,
KPUTUYCCKOI'O MBIIIJICHUS,
16 - BOCIIMTAaHHUC pr,I[OJ'IIO6I/I$I, YYBCTBa KOJUJICKTUBU3MaA
20 | CBs3u MEXIy BEJIMYMHAMHU. 3 IIpusooums IpuMepbI 3aBUCUMOCTEN MEXKIY
OyHKIUSA BeJIMYMHAMU. Pa3znuuate cpeny 3aBUCUMOCTEN
(YHKITMOHATTbHBIE 3aBUCUMOCTH.
21 | Crocobet 3azanus GyHKIAK 3 Onucvieams nouamus. 3aBUCUMON U
22 | Ipadux dyHKIIN 3 HE3aBHCUMOU MepeMEHHBIX, PYHKIINH, apTyMEHTa

GbyHKIMH; CIOCOOBI 3aAaHus () YHKIIUH.
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23 | Jluneitnas Gpynkuus, e 5 DopMyIHpOBaTh ONPEACICHUS: 001acTH
rpaduK U cBOMCTBA ornpeeneHust yHKIUHU, 00JacTH 3HAaUECHU
OB TODeHHC 1 1 ¢bynkuuu, rpaduka GyHKIMH, THHEHHOMI
p 5 (GyHKIMHU, TPSAMON PONOPLUUOHATBHOCTH.
CHCTEMATH3AMHA yHCOHOTO Buviyucniams 3HaueHmne GyHKIMU 10 3aJJaHHOMY
Marcepualia 3Ha4YeHHUIo aprymeHTa. CocTaBisITh TaOIUIIbI
KontpomsHas pa6ota Ne 6 1 3Ha4eHud pyHkuuu. Ctpouts rpaduk GyHKIHIH,
3ananHoi TabnuyHo. [1o rpaduky dyHkIUY,
SBIISTIOICHCS. MOJICNTBIO PEATBHOTO MpoLecca,
OIIpeJIeNIATh XapaKTEPUCTUKU ATOTO Ipolecca.
Ctpouts rpaduk TMHEHHON QYHKIIUU U TIPSIMOI
[IPONOPLMOHATBHOCTH. ONUCHIBaTh CBOMCTBA
3TUX QYyHKIUH
Tnaea 4 -IIPUBUTHE UHTEPECa K U3yUYSHUIO MaTeMaTHKH,
Cucrembl THHEHBIX YPABHEHHH € 25 - BOCIIMTAHHE CO3HATEIBHOIO YCBOSHUS MATEMATUKH,
ABYMS NepeMeHHbIMHU -(hopMHpOBaHKEe HAYYHOrO MUPOBO33PEHHSI,
24 | YpaBHeHUs C IByMs 3 IIpusooums npumepwl. ypaBHEHUS C ABYMS
MIePEMEHHBIMH MEPEMEHHBIMHI;, TMTHEWHOTO YPAaBHEHHUS C IBYMS
25 | Tren A NIEPEMEHHBIMH; CUCTEMBI JIBYX JINHEHHBIX
MHCNHOC ypaBHCHHC C YpaBHEHHH C ABYMS IIEPEMEHHBIMHU; PEATbHBIX
ABYMI TICPCMCHHBIMH 1 €TI0 MIPOLIECCOB, /I KOTOPHIX YpaBHEHUE C IBYMs
rpadux MEPEMEHHBIMH WJIH CUCTEMa YPaBHEHUH C ABYMS
26 | CucTeMs! ypaBHenHii ¢ 4 NEPEMEHHBIMH SBIISIOTCS MaTEMAaTUYECKUMHU
IBYMS IIEPEMEHHBIMHU. MOJCTIAMH.
'padudeckuii MeTox OmnpenensTsb, ABISIETCS JIM Mapa YUCes pelieHueM
pEIIIEHHS CHCTEMBI JIBYX JTAHHOTO YPaBHEHHS C IBYyMsI TIEPEMEHHBIMHU.
JMHEWHBIX YPABHEHHH C Dopmyruposanb:
JIBYMS TTEpEMEHHBIMHU onpeodeneHus.; pelieHNs ypaBHEHUS C ABYMS
MEPEMEHHBIMH; YTO 3HAUUT PEIIUTh YPABHEHUE C
27 | Pemenue cucteM JIMHEHHBIX 3
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YPaBHEHUI METOJOM JIBYMs TIEpEMEHHBIMU; TpaduKa ypaBHEHUS C
MOJICTAHOBKHU JBYMsI IEPEMEHHBIMU; TUHEHHOTO YPaBHEHUS C
_ JBYMsI IEPEMEHHBIMU; PEILIEHUSI CUCTEMBbI
28 | Pemenue CHCTEM JIMHEHHBIX 4 yYPABHEHMUIL C IBYMS [TEPEMEHHBIMIL
YPaBHCHHH METONIOM ceoticmea ypaBHEHUH C IByMsI IEPEMEHHBIMHU.
CIIOKCHHA Onucwviéams: cBOMCTBA rpaduKa TMHEHHOTO
29 | Pemenne 3a1a4 ¢ MOMOIIBIO 5 YpaBHEHUS B 3aBUCUMOCTH OT 3HAUEHUI
CHCTEM JTHHEHHBIX K02(pPUIMEHTOB, rpa(bnqvecm/lﬁ METO/1 peIICHUS
ypaBHeHuii CUCTEMBI JIByX YPaBHEHHI C JBYyMsI
MIePEeMEHHBIMH, METO/I ITOICTAHOBKU U METOJ]
[ToBTOpEeHME U 1 CJIOKEHHUSI JUIsl PEIIEHUS CUCTEMBI IBYX
CUCTEMaTu3alus yaueoHOro JTUHENHBIX YPAaBHEHUI C IBYMSI IEPEMEHHBIMH.
MaTtepuana Cmpoumb rpa@uK JUHEHHOTO YPAaBHEHHUS C ABYMS
IepeMEeHHbIMU. PelaTh cCTEMBI IBYX JTMHEMHBIX
Kontponsnaspabora Ne 7 1 YpaBHEHUH C ABYMS [IEPEMEHHBIMHU.
Pewamy TexcToBBIE 331a41, B KOTOPBIX CUCTEMA
JIBYX JIMHEWHBIX YPaBHEHUU C JBYMS
IIEPEMEHHBIMHU SIBJISIETCS MaTEMaTHIECKON
MOJIETIBIO PEATILHOTO Tpoliecca, U
MHTEPIPETUPOBATH PE3YNIbTAT PEIICHUS CUCTEMBI
- BOCITUTBIBATh OTBETCTBCHHOCTD, YCCTHOCTB,
IloBTOpEHHME M cUCTEeMATU3ALMS 10 MOPSIIOYHOCTD, B3aUMOYBaXKEHUE,
yqeﬁﬂoro MaTepuajia -BOCIIMTAHUEC YBCPCHHOCTHU B CBOUX CHUJIAX,
- CO3JaHUC CUTyalllH YCII€Xa Ha YPOKE
YnpakHeHus A1 NOBTOPEHUsI Kypca 9
7 kyacca
WtoroBas koHTpoJsibHasE paboTa 1




Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne Ne Tema pazaesa, ypoka ITnan
YPOKa | ypoka NpPOBe/IeHus!
1o n- | mo m- YpPOKa

nB nB

roaxy | Teme miaH | paxr

1 1 IloBTOpeHue u cucremaTusanus yuedOHoro marepuasna. [losropenue. CrnoxxeHre U BBIYUTaHHUE
npobeii ¢ pa3HBIMU 3HAMEHATENIMU

2 2 [ToBTOpenue. YMHOKEHUE U JiefieHHe 0OBIKHOBEHHBIX Jpo0eit

3 3 [ToBropenue. OTHOMICHUS W TPOIIOPIIUU

4 4 [ToBTOpenue. CrnokeHre U BEIYUTAHHE MTOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEI

5 5 IToBrOopenue. Pemienre 3aaa4 ¢ TOMOIIBIO YPaBHEHUIA.

6 6 BxomHas koHTpobHAS paboTa

7 1 JIuHeiiHoe ypaBHeHHe C OIHOM MepeMeHHOi. BBenenue B anreopy.

8 2 Brenenue B anreopy.

9 3 Beenenue B anredpy.

10 4 JIuHelHOEe ypaBHEHME C OJIHOM IEPEMEHHOM. PelueHne AnHenHbIX ypasHeHu. Kosnuyecmso
KopHel nIuHeliHo20 ypasHEeHUA.

11 5 JIuHeliHOE ypaBHEHUE C OJIHOW IIEPEMEHHON. /IUHeliHoe ypasHeHue ¢ Napamempom.

12 6 JIuHeitHOe ypaBHEHUE C OJHOM NIEPEMEHHON. PeweHue AuHelHbIX ypasHeHUl ¢ napamempom.

13 7 JInHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

14 8 JluneitHoe ypaBHEHHE C OJHOU ITepEMEHHON




15 9 JluneitHoe ypaBHEHHE C OJHOU ITepEMEHHOMN

16 10 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

17 11 Pemenue 3a1a4d ¢ moMOIIbIO YpaBHEHHI

18 12 Pemenue 3a1a4 ¢ moMoIbl0 ypaBHEHUI

19 13 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

20 14 Pemenue 3amayu ¢ moMomp0 ypaBHEHUM

21 15 Pemenue 3a1ay Ha MPOU3BOIUTENBHOCTD TOMOIIBIO YPaBHEHUH

22 16 [ToBTOpEHME M cUCTEMaTH3AIHS YIeOHOTO MaTepHralia

23 17 KonTponbnas padora Ne 1 no teme «JIuHeiiHOe ypaBHEHUE C OAHON IEPEMEHHON

24 1 Ilesble Bbipa:kenus. ToXaeCTBEHHO paBHbIe BbIpaxkeHUs. ToxkaecTa. [logcTaHOBKA BhIpaXKeHU I
BMECTO IEPEMEHHBIX.

25 2 ToxnaecTBeHHO paBHbIE BbIpaskeHus. ToxaecTBa.

26 3 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeIEM U €€ CBONCTBA.

27 4 CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM

28 5 CreneHsp ¢ HaTypaJabHBIM [TOKA3aTEIEM

29 6 CBoiicTBa CTENIEHH C HATYPaIbHBIM ITOKa3aTelIeM

30 7 CBoiicTBa CTETIEHH C HATYPaIbHBIM ITOKA3aTeNIeM

31 CBoiicTBa CTENEeHH ¢ HAaTypalbHbBIM [TOKa3aTeleM

32 9 CBolicTBa CTENEHU ¢ HATYpaJibHBIM MoKa3zareneM. [IpeoOpa3oBanust BeIpa)KeHUH, COAEPIKAIINX
CTETIEHH C HAaTYpaIbHBIM MTOKA3aTeNIeM.

33 10 OnHOWIEHBI.

34 11 OnHOYJIEHBI.




35 12 OIHOYIEHEL.

36 13 OIHOYJIEHEL.

37 14 MHOTro4JIEHEI.

38 15 MHOTO4JIEHEI.

39 16 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB

40 17 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB

41 18 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB

42 19 CrnoskeHue U BEIYUTaHHE MHOTOYJICHOB

43 20 [ToBTOpenue u cucremaruszanus yaeOHOro MaTepuaia 1mo reMe «CTeneHb ¢ HaTypaJlbHbIM
nokazareneM. OnHowieHsl. MHorouneHsl CaokKeHHe U BEIYMTAHHE MHOTOUYJIEHOBY

44 21 KontpomnbHas pabora Ne 2 Ha Temy «CTeneHb ¢ HaTypajbHbIM MoKa3zareseM. OTHOWIEHBI.
Muorowiensl CllokeHr€e U BEIYUTaAHNE MHOTOWIEHOB. »

45 22 VYMHOXEHHE 0JHOYJIeHAa Ha MHOT'OUJICH

46 23 VMHOKEeHHEe OJJHOUJICHA Ha MHOTOWICH

47 24 YMHOKEHUE OAHOWICHA HAa MHOTOYJIEH MTPU PEUIEHUH 33724

48 25 YMHOXEHUE 0IHOWICHA Ha MHOTOWIEH MPU PEIICHUH 3a/a4.

49 26 VYMHOkXEHHEe MHOTOWIEHAa Ha MHOT'OYJICH

50 27 YMHOkK€EHHE MHOTOWIEHA Ha MHOTOUYJIEH

51 28 YMHOKEeHHE MHOTOUYJICHa HA MHOTOUWICH MIPH PEIICHUH 3319

52 29 YMHOXEHHUE MHOTOWIEHAa Ha MHOTOWIEH MPU PEIICHUH 3aa4

53 30 Pa3noxeHrne MHOrOWIEHOB HA MHOKUTEIN. BhIHeceHe 00IIEr0 MHOKHUTES 32 CKOOKH

54 31 Paznoxenne MHOTOWIEHOB Ha MHOKHATEN. BoIHecenne 00Iero MHOKUTENS 38 CKOOKH

55 32 PasioxeHre MHOTOWIEHOB Ha MHOKUTEIN. BEIHECEHNE O0OIIETO MHOKHUTEIS 3a CKOOKHU




56 33 Paznosxenre MHOTOUYJICHOB HA MHOYKUTEIIH TIPHU PEIICHUH MaTEMaTHICCKUX 3a]1a4

57 34 Paznoxenre MHOTOUYICHOB HA MHOXKUTEIH. METO] TPYIIUPOBKU

58 35 PaznoxeHne MHOTOWJICHOB HAa MHOKUTENIU. MeTOA IpyNIupoOBKU

59 36 PaznoxeHne MHOTOWICHOB HA MHOXKHUTETH. MeTo/ rpyniupoBKU

60 37 PaznosxeHre MHOTOUYICHOB HA MHOXKUTEIH. METO] TPYIIUPOBKU

61 38 PaznosxeHre MHOTOUYICHOB HA MHOXKUTEIH. METO ] TPYIIUPOBKU

62 39 KonTponbnas pabota Ne 3 Ha Temy «YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH. Y MHOKEHHE
MHOTOWIEHa Ha MHOTO4ICH. Pa3iioskeHre MHOTOYJICHOB Ha MHOKUTEIIH

63 40 [IpousBeneHne pa3HOCTU U CYMMBI IBYX BBIpaKECHUI

64 41 [IpousBeneHne pa3HOCTH U CYMMBI IBYX BBIpaKEHUI

65 42 [TpousBeneHne pa3HOCTH M CyMMBI IBYX BBIPQYKECHHM

66 43 [TpousBeneHne pa3HOCTH M CyMMBI IBYX BBIPQKEHHH

67 44 Pa3HOCTh KBagpaToOB ABYX BBIpa)KEHUN

68 45 Pa3HOCTh KBagpaToOB ABYX BBIpa)KEHUN

69 46 Pa3zHOCTB KBaJpaTOB JBYX BBIPAKECHHUN

70 47 KBagpar cymMMBI 1 KBajipaT pa3HOCTH JIBYX BbIPaKEHUU

71 48 KBaznpat cymMmBI 1 KBajipaT pa3HOCTH JIBYX BBIpaXXEHUI

72 49 KBaznpaT cymMBl 1 KBajipaT pa3HOCTH JIBYX BBIpaXE€HUI

73 50 KBagpat cymMBI 11 KBaipaT pa3HOCTH JBYX BBIpaKCHHUN

74 51 KBagpar cymMMBbI 1 KBaJIpaT pa3HOCTH JIBYX BBIPaKEHHUU

75 52 IIpeoOpa3oBaHue MHOTOUIEHA B KBAJApaT CyMMbI MJIH PA3HOCTH JIBYX BBIPaKEHHM.

76 53 [IpeoOpa3oBaHne MHOTOUICHA B KBAAPAT CyMMBbI MJI PA3HOCTH JIBYX BBIPa)KECHHM.




77 54 [IpeoOpa3oBaHue MHOTOUICHA B KBAApaT CyMMBbI MJTH PAa3HOCTH JIBYX BBIpaKeHUH. [Ipumenenue
Gopmyn cokpawéHnHo20 YMHONCEHUSL.

78 55 [IpeoOpa3oBanne MHOTOWIECHA B KBAAPAT CYMMBbI MJIM PAa3HOCTH JIBYX BBIpaKEHHUH. [Ipumenenue
Gopmyn cokpawéHHo20 YMHONCEHUSL.

79 56 [ToBTOpenue u cucremarusanus yueOHOro MaTepuana Ha Temy «DPOopMyIbl COKpPAIEHHOTO
YMHOKEHUS

80 57 Kontponsnas padora Ne 4 Ha remy «DopMyJibl COKPAIIEHHOTO YMHOKEHHSL.»

81 58 CyMMa 1 pa3HOCTb KYOOB JIBYX BBIPQKCHUM

82 59 CymMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HHIM

83 60 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPayKECHHIA

84 61 [TpuMeHeHHE pa3IHYHBIX CIIOCOO0B PA3JIOKEHHUS MHOTOWICHA HA MHOKHTEITH

85 62 [IpumeHeHue pa3MuHbIX ClIOCO00B Pa3IoKEHUS MHOTOUJIEHA HA MHOXKUTEIH

86 63 [IpumeHeHue pa3IMuHbIX ClIOCOO0B Pa3IoKEHHUS MHOTOUJIEHA HA MHOXKUTEIH

87 64 [IpuMeHeHne pa3IuYHBIX CIOCOOOB Pa3JI0KEHUS] MHOTOUJIEHA HA MHOXKHUTEIN

88 65 [TpuMeHeHHEe Pa3IMYHBIX CIIOCOO0B PA3JIOKECHHSI MHOTOWICHA HA MHOXHUTEITN

89 66 [ToBTOpEHME U cucTemMaTu3alus yaeOHOro Marepuaia Ha TeMy «CyMMa U pa3HOCTh KyOOB ABYX
BbIpakeHui. [IpuMeHeHre pa3TuIHbIX CIIOCO00B PA3IOKEHHSI MHOTOWIEHA Ha MHOKHTEIH

90 67 IToBTOpenue u cucremarusanus yaeOHOro MaTepuana Ha Temy «CymMma 1 pa3HOCTb KyOOB JIByX
BbIpakeHuil. [IpyMeHeHne pa3mu4HbIX CIIOCOO0B Pa3I0KEHHUSI MHOTOWIEHA Ha MHOXKHUTEIH

91 68 KonrtponsHas pabora Ne 5 Ha Temy «CymMMa 1 pa3HOCTb KyOOB JIBYX BblpaxkeHUi. [Ipumenenue
Pa3IUYHBIX CIOCOOOB Pa3I0KEeHUSI MHOTOUJIEHa HAa MHOKUTEIH..»

92 1 ®ynkuun. Cea3u Mexay BenrnunHaMu. OyHKIus.

93 2 Casi3u Mex 1ty BennuruHaMu. OyHKuus. 3HaueHue GyHKIMHU B TOUKE.

94 3 Casi3u Mex 1ty BennuruHaMu. OyHKuus. 3HaueHue GyHKIMHU B TOUKE.

95 4 CriocoOb1 3a1aHust PYHKIINH: aHATUTHYECKUH, rpadudeckuii, TAOIUYHBII.




96 5 Crnioco0wI 3amanust GyHKIIMU: 00JIaCTh OMPEICIICHNsI, MHOXXECTBO 3HAYEHUH.

97 6 Crioco0bl 3aanust GyHKIIMU: 00JIaCTh ONPEICSICHUsI, MHOXECTBO 3HAYCHUH.

98 7 I'padux pyHKIIN

99 8 I'padux pyHkmu

100 9 I'paduk Gyakmmm

101 10 Jlunerinas Gynknus, e€ rpaduk U CBOMCTBA

102 11 JIuneiinast GpyHkys, e€ rpaduk U CBOWCTBA. YTIOBOM KOAPPHUIIMEHT MPSMOH.

103 12 Jluneitnas pynkuus, e€ rpaduk u cBoiictBa. Pacnonoxenue rpaduka iuHeidHON QyHKINN B
3aBHCUMOCTH OT €€ yrioBoro ko3dduuuenra u cB000AHOI0 WieHa.

104 13 JIuneiinas pynxus, e€ rpaduk u cBoiicTBa. Pacnonoxenune rpaduka muHeiHON GyHKINU B
3aBHCHMOCTH OT €€ yriioBoro ko3 duimenta u cBOOOIHOTO YICHA.

105 14 Jluneitnas GyHknws, e€ rpaduk u cBoiicTBa. Haxooicoenue kodghguyuenmos nunelno QyHKyuu
N0 3A0AHHBIM YCIOGUAM. NPOXOAHCOEHUe NPAMOU yepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU,
npoxodicoenue NPAMOL Yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OaGHHOU NPAMOU.

106 15 IToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaia Ha TeMmy «OyHKIHUN

107 16 KonrtponsHas padora Ne 6 Ha TeMy «DyHKIHUHA »

108 1 CucrteMbl JTUHEHHBIX YPABHEHUI ¢ IBYMsl lepeMeHHBIMH. Y PaBHEHUS C ABYMS TIEPEMEHHBIMA

109 2 VYpaBHEHMS ¢ IBYMsI IEPEMEHHBIMU

110 3 VYpaBHEHMS ¢ IBYMsI IEPEMEHHBIMU

111 4 JIuneiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk

112 5 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk

113 6 JluneiiHoe ypaBHEHHE C JABYMs IepeMEHHbIMH U ero rpaduk. [lpawaa raxepaghuueckas
unmepnpemayus TIUHeH020 YPAGHEeHUsl C 08YMS NepeMeHHbIMU.

114 7 JIuneitHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 TpapuK




115 8 [ToHsATHE cUCTEeMbI YpaBHEHUH ¢ ABYMS NepeMeHHBIMU. [ padudyeckuii METO pelieHust CUCTEMBI
JBYX JTMHEWHBIX YPaBHEHUI C ABYMS MIEPEMEHHBIMU

116 9 I'paduueckuii MeTOI peIIeHUs] CHCTEMBI IBYX JIMHEHHBIX YPABHEHHI C IByMsI IEPEMEHHBIMHU

117 10 I'paduaeckuii MeTO peIICHUsI CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU

118 11 I'paduaeckuii MeTO peIICHUSI CUCTEMBI IBYX JINHEHHBIX YPABHEHHH C IByMs ITe€pEMEHHBIMU

119 12 Pemienue cucrem IMHENHBIX YPaBHEHU METOJOM MOJICTAHOBKHU

120 13 Pemenue cuctem JIMHEHHBIX YpaBHEHUIM METO/I0M IOJICTAHOBKHU

121 14 Pemenue cuctem IMHEHHBIX ypaBHEHUI METOI0M MOJICTAHOBKHU

122 15 Pemenue cuctem MMHEHHBIX YpaBHEHUI METOIOM CIIOKEHUS

123 16 Pemenue cuctem NMHEHHBIX YpaBHEHUH METOIOM CIIOKEHUS

124 17 Pemenne cucreM IMHEMHBIX ypaBHEHUN METONOM cilokeHus. Cucmemvl JUHEUHbIX YPASHEHUL C
napamempamu.

125 18 Pemenne cucreM IUMHENHBIX ypaBHEHUN METONOM cilokeHUs. Cucmemvl JUHEUHbIX YPAGHEHUl C
napamempamu.

126 19 Pemrenue 3a1a4 ¢ MOMOIIBIO CHCTEM JIMHEWHBIX YPaBHEHUH

127 20 Pemrenue 3a1ayu ¢ TOMOLIBIO CUCTEM JIMHEWHBIX YPaBHEHUN

128 21 Pemrenue 3a1ayu ¢ TOMOLIBIO CUCTEM JIMHEWHBIX YPaBHEHUN

129 22 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM JIMHEHHBIX YPAaBHEHUM

130 23 Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH

131 24 [ToBTOpEeHue u cuctemaruszanus yaeOHOro Marepuana Ha TeMmy «CHCTeMbl JIMHEWHBIX ypaBHEHUH C
TIBYMSI TIEpEMEHHBIMH

132 25 KonTponbnas padora No7 Ha Temy «CHUCTEMBbI TMHEHHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMI

133 1 IloBTOpeHue u cucremaTusanus yuedHoro marepuasna. [losropenue. Pa3noxxenne MHOrouseHa
Ha MHOXXUTENN. DOpMYITB COKPAIIEHHOTO YMHOXCHHS.

134 2 [ToBTopenwue. JInneiinast pyHKIHSI.




135 3 [ToBTOopenue. CucTeMbl IMHEHHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMH.

136 4 Hrtoroast koHTpoIbHAs paboTa 3a Kypc anreopsl 7 Kjacca.

YueOHO-MeTOAMUYECKOE 00ecTIeueHne.

. AnreOpa: 7 knacc: y4eOHUWK s ydamuxcs oOmieoOpazoBaTenbHbIX yupexnaenuin / A.I'. Mep3nsak, B.b. Ilononckuii, M.C. fAxup. — M.:

Benrana-I'pad, 2017.

Anrebpa: 7 kjacc: TUIAKTUYECKHEe MaTepHalIbl: TOCOOMe /Tl yyanuxcsi o0meoopazoBarenbHbIX yupexaenuii / A.I'. Mepsnsk, B.b. [Tononckuid,
E.M. Pabunosuu, M.C. Sxup. — M.: Benrana-I'pad, 2013.(3nexkTpoHHOE TOCOOHE)

Anrebpa: 7 xmacc: meromumdeckoe mnocodbue / E.B. bymko, A.I'. Mepsnak, B.b. ITlonmonckuii, M.C. Sxup. — M.:Benrana-I'pad,
2013.(snexTporHOE 1ocodue)

Anrebpa:7knacc: IMJaKTUYECKUE U KOHTPOJIbHBIE paboThl: mocodue mist yyamuxcs// A.I'. Mepsnsk, B.b. [Tononckuit, E.M. Pabunosuu, M.C.
Axup. — M.: Benrtana-I'pad, 2017.(3nexrpoHHoe nocodue)

HNToroBasi KOHTPOJIbLHASA PadoTa N0 MaTEMATHKe 7 KJacc

Bapuanr 1.
Auredpa
1. Vnpocture Beipaxerne:  2x ( 2x + 3y) — (x + »)?.
2. Pemmre cucremy ypaBHeHuii :  4x—y =09;
3x+7y=-1
3. a) Ilocrpoiite rpadpuk pyHkImMu y = 2x + 2.
0) Omnpenenure, MpoxoauT i rpaduk GyHKIHMK yepe3 Touky A(- 10; - 18).
4. Pa3noxure Ha MHOXXHUTEIHU: a) 3a®—9ab ; 6) x°—25x.
5. Tlo aneKTpOHHOM MOYTE MMOCIaHo TpU coodieHus oobemoM 600 kuodaiT. O0bveMm nepBoro cooduieHus Ha 300 kunoOalT MeHblIe 00bemMa
TpEThero coolIIeHus 1 B 3 pa3a MeHbIle o0beMa BToporo. Haiiaure o6beM Kax10ro cOOOLIeHHUS.
Bapmuanr 2
Auredpa
1. Ympoctute Bepaxenne: (y—4) (y +2) — (y—2)2.
2. Pemmute cucreMy ypaBHEHMH : x+8y=-6;
S5x-2y=12.
3. a) [locrpoiite rpaduk GpyHKIMH Y = - 2x - 2.
0) Onpenenure, mpoxoauT ju rpaduk Gyukiwmu yepe3 Touky A(10; - 20).
4. PasnoxuTte HA MHOXKHUTENH: a) 2x%y + 4xy?;  6) 100a —a®.
5. Tpu Opuransl pabounx n3roroBuwiu 3a cMeny 100 neraneit. Bropast Opuraga usrorosusia Ha 5 aerasneil 6omnblile, yem nepsast Opurana, 1 Ha 15

neraneit 6onpiie, ueM TpeThsa. CKOJIBKO IeTanei n3roToBuiIa Kaxias opurana?
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