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IosicHuTeNLHAA 3aANNCKA

Pabouas nporpamma yueGHOro Kypca reoMeTpuu Ajisi 8 Kiacca OCHOBHOM 0011e00pa3oBaTeNbHOM HIKOJIBI COCTaBJI€Ha B COOTBETCTBHH C
denepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOT'O O0IIEro 00pa3oBaHMs, HA OCHOBE TPEOOBaHMIA K pe3y/IbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MporpaMmMbl OCHOBHOTO o01iero oopazoBanus MKOY COIII Ne 2 r. Ypkyma 1 ¢ y4eTOM aBTOPCKOM MpPOrpaMMbl Kypca
reOMEeTpHUH JyIs yyamuxces 7 — 9 kiaccoB o01eo0pa3oBaTesibHbIX yupexkaeHui (cocraButens T.A. Bypmuctposa, 2016 1.).

PaGouast mporpamma pazpaborana Ha 68 yacoB (2 y4eOHBIX Yaca B HeJIet0 B TeueHue 34 Henenb OOydeHHs ).

s peanu3anuu ya4eOHON IPOTrpaMMBbl UCTIOIB3YETCs y4eOHO-MeTOANYeCKUI KOMILIEKT, BKIFOUAOLIHIA:

1. 'eomerpust. 7 — 9 xmaccel: yueOHHK a1 oOuieoOpaszoBarenbHbix yupexaenuii / JI.C. AranacsH, B.®. byrysos, C.b. Kagomues, O.I'.
[oznsk, U.W. FOnuna. — M.: [IpcBemenue, 2014.

2. 3uB b.I'. 'eomerpus. unaktudyeckue marepuainsl. 8 kinacc / b.I'. 3us, B.M. Meiinep. — M.: [IpocBemenue, 2015.

Ilnanupyembie pe3yJbTaThl OCBOCHUN mnpeamera «['eomerpus» B 8 Kiaacce

W3ydeHne reoMeTprur 10 JaHHOW MpOorpaMMe CIocoOCTBYET (POPMHUPOBAHUIO Y YUAIIUXCS JJUYHOCTHBIX, MeTaNPeIMeTHbIX U MpPeIMeTHBIX
pe3yJbTaToB O0y4YeHHs, COOTBETCTBYIOIIUX TpeboBaHusM DenepaibHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa OCHOBHOTO OOIIETo
oOpa3oBaHusl.

JInyHOCTHBIE pPe3yJIbTAThI:
1) BocMTaHHWE POCCHICKOM Tpa)KTAHCKOW WIACHTUYHOCTU: MATPUOTH3M, yBaxkeHHe K OTedecTBY, MPOIIJIOEC U HACTOSIIEe MHOTOHAIIMOHAIHHOTO

Hapona Poccum; oco3HaHue CBOEH ITHUYECKOM IPUHAIUICKHOCTH, 3HAHWE MCTOPUHU, $A3BbIKA, KYJIBTYpPhl CBOETO HApoaa, CBOEro Kpas, OCHOB
KyJIbTYpPHOIO Haciueauss HapoJoB Poccuum M 4enoBedecTBa; YCBOCHHE T'yMAaHUCTHYECKUX, JIEMOKPAaTHYECKHX U TPAaJULMOHHBIX IEHHOCTEHN
MHOTOHAIIMOHAIBHOI'O POCCUIICKOT0 00I1I€CTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U JloJra nepen PoanHoii;

2) ¢dopmHpoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYy4aromuXcs K CaMOPa3BUTHUIO U CaAMOOOpPA30BaHMIO Ha
OCHOBE MOTHBAIIMHU K O0YYEHUIO U MO3HAHHUIO, OCO3HAHHOMY BbIOOPY M MOCTPOCHMIO JalIbHEHIIEH HHIUBUIyaIbHOM TpaeKTopun o0pa3oBaHus Ha Oaze
OpPUEHTHPOBKU B Mupe mpodeccuil u npodeccnoHalbHbIX NPEAIOYTEHHM, ¢ YIETOM YCTOMYHMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE
(GbopMHPOBaHUS YBAXKUTEILHOTO OTHOLIEHUS K TPYly, Pa3BUTHS ONbITA YYaCTUsI B COI[MAIBHO 3HAYUMOM TPYJIE;

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKH M OOIIECTBEHHOH MpPaKTHUKH,

YYUTBIBAIOICTO COLUAIIBHOC, KYJIBTYPHOC, SI3IKOBOC, TYXOBHOC MHOF006pa3I/Ie COBpPCMCHHOT'O MHUPA,



4) hbopMupoBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO M JOOPOXKEIATEILHOTO OTHOIICHHS K IPYTrOMY YE€JIOBEKY, €0 MHEHHIO, MEPOBO33PEHHIO, KYJIbTYpE,
SI3BIKY, BEPE, TPAKIAHCKON MO3UINH, K UCTOPHH, KYJIbTYPE, PEITUTHH, TPAIUIUAM, S3bIKaM, IIEHHOCTSIM Hapo 0B Poccuu u Hapo10B MUpa; TOTOBHOCTH
1 CITOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIFOJIbBMH U IOCTUTAaTh B HEM B3aWMOITIOHUMAaHUS,

5) ocBOeHUE COLMATBHBIX HOPM, MTPABWII TOBEACHHUS, POJICH U (POPM COIMATILHOM KU3HU B TPYIIIIaX U COOOIMIECTBAX, BKIIOUYAsl B3POCIBIC U COIUATbHBIC
COOOIIECTBA; y4acTUE B IIKOJBHOM CaMOYIPABICHUU U OOIICCTBEHHON >KM3HM B TpPEIEIax BO3PACTHBIX KOMIIETCHIIMH C y4ETOM PErHOHAIBbHBIX,
ATHOKYJIBTYPHBIX, COIIMATBHBIX M SKOHOMHYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hopmMupoBaHHE
HPABCTBCHHBIX YyBCTB M HPABCTBEHHOTO MOBEACHHSI, OCOSHAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM TIOCTYIIKAM;

7) dbopMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYJAHHYECTBE CO CBEPCTHHUKAMM, JCTHMH CTapIIEro M MIIAJIICTO BO3pacTa,
B3POCJIBIMH B Ipoiiecce 00pa3oBaTeNIbHOM, 0OIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB JAESATEIBHOCTH;

8) dopmupoBaHUE LEHHOCTU 3A0POBOrO M 0OE30MacHOr0 00pa3za KW3HHM, YCBOGHHUE MPaBWJI WHAMBHIYAIBHOTO W KOJUIEKTUBHOTO 0O€30MacHOro
MTOBE/ICHUS B YPE3BBIYANHBIX CHTYAIMSIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JIFOICH, TPABIII TIOBEICHUS HA TPAHCIIOPTE U HA JIOPOTax;

9) dbopmmpoBaHHE OCHOB SKOJIOTHYECKOH KYJIBTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIICHUS, Pa3BUTHE OIbITA
9KOJIOTHYECKU OPUEHTUPOBAHHOM PeIIeKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATEIbHOCTH B )KU3HEHHBIX CUTYaIlUsX;

10) oco3HaHMe 3HAYEHUSI CEMbU B )KM3HU UYEJIOBEKa W OOIIECTBa, MPUHITHE IIEHHOCTU CEMEWHOM KU3HU, YBAXUTEIBHOE U 3a00TIUBOE OTHOIICHHUE K
YJICHaM CBOCH CEMBH;

11) pa3BuUTHE ACTETHUYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIeIus HapoJIoB Poccmm W MHUpa, TBOPYECKOW ACSITEIHLHOCTH
ACTETUUYECKOTO XapakTepa.

JlnaHOCTHBIE pe3yabTaThl OCBOEHUS aIallTHPOBAHHON 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00Pa30BaHUS TOIKHBI OTPAXKATh:

1) anis Tiryxux, ciaaboCHbIIaNIfX, O3 HOOTIOXIITNX 00YJIarOITUXCs:CITOCOOHOCTh K COIMMAIBHON a/IalTallii U UHTETPallud B OOIIECTBE, B TOM YHCIIC
MPH peaM3alii BO3MOXHOCTEH KOMMYHUKAIIMM Ha OCHOBE CJIOBECHOM pedr (BKJIIOYas YCTHYIO KOMMYHHKAIMIO), a TakkKe, MU IKEIaHUH,
KOMMYHHKAITUU Ha OCHOBE KECTOBOU pedH ¢ JTUIAMH, UMEIOIUMH HApPYIIIEHUS CIIyXa;

2) g oOydYamIIUXCS C HapyIICHHSIMH OIMOPHO-JIBUTaTENIbHOTO armapara: BIAJCHHE HaBBIKAMU MPOCTPAHCTBEHHOW U COIHMAILHO-OBITOBOMA
OpPUEHTUPOBKH;, YMEHHE CAMOCTOSATEIHHO W OE30MacHO MEePEBUTATECS B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C HCIIOIH30BAaHUEM CIICIIHATHHOTO
000pYIOBaHUS;CITOCOOHOCTh K OCMBICICHHIO M JuddepeHmaniy KapTHHB MHAPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHON OpTraHW3aIllld; CITOCOOHOCTh K

OCMBICJICHUIO COMUAJIBHOT'O OKPYKCHUA, CBOCTO MCCTA B HEM, IIPUHATHUC COOTBCTCTBYIOIIHUX BO3PACTY L[GHHOCTGI\/'I U COLMAIBHBIX poneﬁ;



3) it 00yJaroIMXCcsi C PACCTPOMCTBAMH ayTHCTUYECKOTO CIIEKTpa: (POPMUPOBAHHE YMEHHUS CIENOBATh OTPAOOTAHHOW CHCTEME MPAaBHII MIOBEACHUS U
B3aWMOJICHCTBHS B IPUBBIYHBIX OBITOBBIX, YYEOHBIX M CONMATBHBIX CUTYAIHSIX, YACPKABATh TPAHUIIBI B3aUMOCHCTBUS; 3HAHHE CBOMX TPEATIOYTECHHN
(orpanuuenwii) B Ob1ToBOM chepe u chepe nnrepecon. (IIyHKT monmoHUTENbHO BKIIFOUEH ¢ 16 deBpans 2016 rona nmpukazom MunoOpHayku Poccuu ot

31 nexabps 2015 roga Ne 1577)

MeTtanpeametrnbie pe3yabTaThl ocBoeHuss OOII OO0

1) ymMeHHe caMOCTOSITEIbHO ONMpPEIENsATh LENU CBOEro oOydeHHs, CTaBUTh U (OPMYIHUPOBAThH JUIA ceOsi HOBBIC 33/a4d B yueOe W MO3HABATEIhHOM
JEeATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH! CBOEH IIO3HABATEILHOM ACATEIBHOCTH;

2) yMEHUe CaMOCTOATENIbHO IUIAHUPOBATh MYTH JAOCTHKEHMs LieJiei, B TOM 4YHClie albTepHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hambosee 3(PeKTUBHBIE
CIOCOO0BI pelIeHus1 y4eOHBIX U T03HABATENIBbHBIX 3a/1a4;

3) yMeHHE COOTHOCHUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH AESTEIBLHOCTH B IPOLECCE TOCTUKEHUS
pe3yibTara, ONpeaessiTh CIIOCOO0bl JeHCTBUI B paMKax MpPEASIOKEHHBIX YCIOBHH W TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBUU C
U3MEHSIOIIEUCS CUTyaluen;

4) yMeHHe OLICHUBAaTh MPaBHIILHOCTh BBIOJHEHUS y4eOHOM 3a/jauu, COOCTBEHHbIE BOBMOKHOCTH €€ PELICHNUS;

5) BiazeHue OCHOBAaMH CAMOKOHTPOJIS, CAMOOLEHKH, MPUHATUS PELIEHUN M OCYIIECTBIEHUS OCO3HAHHOTO BbIOOpa B Y4eOHOl M MO3HABaTEIbHOMN
NEeATEIbHOCTH;

6) yMeHHe OmpeneNsaTh MOHSATHS, CO3[aBaTh 0OOOILICHHUS, YCTaHABIMBATh AHAIOTUH, KIACCU(PUIIMPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUS U
KPUTEPHUH JUTSI KIacCU(PHUKAIMK, YCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTDH JIOTHYECKOE pacCyXIeHHE, YMO3aKI0UeHne (MHIyKTUBHOE,
JeNyKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

7) yMeHue co3/1aBaTh, IPUMEHSITh U IPe0OPa30BbIBATh 3HAKW M CUMBOJIbI, MOJIEJIM U CXEMBI JJIsl pelIeHHs Y4eOHbIX U TI03HABaTeIbHBIX 3a7ay;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue OopraHu30BbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATENBHOCTh C YUMTEIEM M CBEpCTHHKAMM; paboTaTh MHIUBUAYAJIbHO U B
rpynne; HaxXOAWTh OOllee pelieHre M paspemars KOH(MIMKTHI Ha OCHOBE COTJIaCOBAHMS MO3ULIMH W ydyeTa HHTepecoB; (GOpMYJIHUPOBATH,
apryMEHTUPOBaTh U OTCTaNBaTh CBOE MHEHMUE;

10) yMeHHEe OCO3HaHHO HCIIOJIb30BaTh PEUEBHIE CPEJICTBA B COOTBETCTBUM C 33Jaueil KOMMYHUKAIMM JJIS BBIPAXXEHHUS CBOMX YYBCTB, MBICIEH U

noTpeOHOCTEH; MIaHUPOBAHUS U PETYIISIIIUY CBOCH JEATEIIbHOCTH; BIIaJICHUE YCTHON M MMCbMEHHOM PeUYblo, MOHOJIOTMYECKONH KOHTEKCTHON PeUblo;



11) dbopmupoBaHHe W pPa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HMCIOJI30BaHUSA WH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (manee - UKT
KOMITIETEHIINH ); pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIbTYPOIl aKTUBHOTO TIOJIb30BaHUS CIOBAPSIMHU U APYTUMHU NOUCKOBBIMU cucTeMamy; ([ToamyHkT
B pelaKInu, BBeJIeHHOH B nerictBre ¢ 21 derpans 2015 roxa npukazom Muno6praayku Poccun ot 29 nexabps 2014 roga N 1644. 12) hopmupoBanue
U pa3BUTHE DSKOJOTMYECKOI'O MBIIUIEHUS, YMEHHME IPUMEHATh €ro B I103HABATEIbHOW, KOMMYHMKAaTHUBHOM, COLMAJIbHON IIpakTHUKE U
npoeCCHOHATBHON OPHEHTAIIHH.

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS a/IallTUPOBAHHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHusl JOKHBI OTPAaXKaTh:

1) mas riyxux, ciaboCHblIAIUX, MO3AHOOTIOXIINX O0YYaroIIUXCs:BIIaJIecHHe HaBbIKAMU OIpEEICHHUs U HCIpPaBJICHUS CIEeUU(UUECKUX OLINOOK
(arpaMMaTH3MOB) B IUCbMEHHOW U YCTHOI peuy;

2) nnst 0OydYaromMXcsi ¢ PacCTPOWCTBAMH AyTUCTHYECKOTO CHEKTpa: (popMHUpOBaHUE CHOCOOHOCTH IIAHUPOBATH, KOHTPOJIUPOBATh M OLICHUBATH
COOCTBEHHBIC yueOHBIE ACHCTBHS B COOTBETCTBMM C IIOCTAaBICHHOW 3ajauyeid M YCIOBUSIMU €€ pealu3allil IMPU COMPOBOXKAAIOIIEH MOMOIIH
MeJarornyeckoro paboOTHUKAa M OpPraHU3yIOIIed TMOMOIIM ThIOTOpPa;(OpMHpOBAHUE YMEHHS ONpenensaTh HaumOoiee 3(G(GEeKTUBHBIE CIIOCOOBI
JOCTIDKEHUSI pe3yJIbTaTa MPH COMPOBOKIAIONICH TTOMOIIM MEAarornyeckoro paboTHUKA M OpraHU3YIOUIeH MOMOIIH ThIOTOPa; (HOpMUPOBAHHE YMEHHS
BBINIOJIHATh JIEHCTBUS 10 33/JlaHHOMY QJITOPUTMY WM 00paslly IpU CONPOBOXKAAIOIIEH MOMOILM MEJAaroruueckoro pabOTHHKA M OpraHU3YHOLIeH
MIOMOIIH THIOTOPA;(popMHUpOBaHIE YMEHHUS OLIEHUBATH PE3YNIbTAaT CBOEH NIEATEIHbHOCTH B COOTBETCTBUH C 33/IaHHBIMH ATAJIOHAMH TIPU OPTaHU3YIOLIECH
MIOMOIIIM THIOTOPA;(pOpMUPOBaHNE YMEHHUS a/IEKBATHO pearupoBaTh B CTAaHAAPTHOM CUTYyaIlMH Ha yCIIeX U HeyJaudy, KOHCTPYKTHUBHO JIeHiCTBOBATh J1axe
B CUTYallUsIX HEyCleXa IPU OpraHU3yIolled MOMOIIN ThIOTOPA;pa3BUTHE CIOCOOHOCTH CAMOCTOSITENIbHO OOPAaTUTHCS K MENarornueckoMy paboTHUKY
(memarory-ncuxosory, ColMaJbHOMY I€/1arory) B ciiydae JIMYHBIX 3aTpyJHEHUI B PEelIEeHUH KaKoro-110o Bonpoca;popMUpOBaHUE YMEHUS aKTUBHOTO
UCMOJIb30BAHUS 3HAKOBO-CUMBOJIMYECKUX CPEICTB JUIsl MpEACTaBIeHUS MHPopMaluu o0 H3yyaeMbIX OOBEKTaxX W Mpoleccax, pasIMYHbIX CXeM
pemieHust y4eOHBIX M MPAaKTUYECKUX 3a]ad MPH OpraHU3YyIoIIeH MOMOIIM MeAarora-cuxoyiiora U ThIOTOPA;pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENIBHO
JeiCTBOBaTh B COOTBETCTBUU C 3aJaHHBIMU JTAJIOHAMU MPH TMOUCKE HH(GOPMALMKM B pPa3IMYHBIX HCTOYHMKAX, KPUTUYECKH OLIEHUBAaTh U
MHTEPIPETUPOBATH MOJydaeMyl0 MH(OPMALIUIO U3 pa3Iu4HbIX UCTOYHHUKOB. (IIyHKT nomomHuTensHO BKIOYeH ¢ 16 despans 2016 roga mpuxazom

Muno6pHayku Poccun ot 31 nexabpst 2015 roma Ne 1577)

MaremaTuka u uHpopmaTuka
U3yuenue npeomemnoii oonacmu "Mamemamuxa u ungpopmamuxa” 0onxcHo obecneuums:
—O0CO3HAHWE 3HAUCHHSI MATEMATUKHA U HH()OPMATHKH B TOBCETHEBHOM JKU3HU YEIOBEKA;

—bopMupOBaHUE MPEICTABICHUN O COUANBHBIX, KyJIbTYPHBIX U UCTOPHUYECKHUX (PaKTOpax CTAHOBJICHMSI MAaTEMaTHUYECKON HAYKH;



—MOHUMAaHUE POJIM HH(POPMAITMOHHBIX MPOLIECCOB B COBPEMEHHOM MUE;
— (hopMupoBaHHE NpeACTaBICHUI 0O MaTEMAaTHKE KaK YacTH OOLIEUeI0BEYECKO KyIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAayKH, T03BOJIAIOLIEM ONMCHIBATh U
M3y4aTh peAIbHBIE IIPOLIECCHL U ABICHHUS.
B pesynbrate m3ydeHus nmpeameTrHoi obmactu "Marematuka u mHpopMaTHKa' oOydaronuecs pa3BUBAIOT JIOTMYECKOE U MaTEeMaTH4YEeCKOE
MBILUIEHHE, [OJIy4aloT IPEACTAaBICHUE O MAaTeMaTHYeCKMX MOJIENAX; OBJAJEBAIOT MATEeMAaTHYECKUMHU DPACCYXKACHUSAMH; ydyaTrcs IPUMEHATh
MaTeMaTHYeCKUe 3HAHUSA MPH PELICHUU Pa3IM4HbIX 337ay U OLEHHUBATh IOJY4YE€HHBIEC PE3yJIbTAaThl; OBJIAJCBAIOT YMEHUSAMH PELICHUs y4eOHBIX 3aj]ad;

Pa3BUBAIOT MATCMATUYCCKYIO MHTYULIUIO,; ITOJTYYAarOT NPCACTABIICHUC 00 OCHOBHBIX I/IH(i)OpMaLII/IOHHBIX npouneccax B p€ajibHbIX CUTyallUAX.

IIpeomemmnoie pesynomamaol usyuerus npeomemuou oonacmu "Mamemamuxa u ungopmamura” 00nHCHbL OMPANCAMb !

Mamemamuxka. Anzeopa. I'eomempusn. Hugpopmamuxa:

1) ¢opmupoBaHue MpeACTaBICHUN O MaTeMaTHKE KaK O METOJC IMO3HAHUS JIEHCTBUTCILHOCTH, TO3BOJISIONIEM OINMUCHIBATH M M3YYaTh peajbHBIC
MIPOIIECCHI U SIBJIICHUSI: OCO3HAHUE POJIM MAaTeMAaTUKU B pa3BUTHU Poccun u mMupa; BO3MOXHOCTh MPUBECTH NMPUMEPHI U3 OTEUECTBEHHOM U BCEMUPHOU
HCTOPUU MAaTEeMAaTUYECKUX OTKPBITUI U UX aBTOPOB;

2) pa3BuTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTeMaTHYECKHM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIINIO), TOYHO U TPAMOTHO
BBIPXATh CBOM MBICIIM C MPUMEHEHHEM MaTeMaTHYECKONW TEPMHUHOJIOTMM U CHMBOJUKH, MPOBOAUTH KIacCU(PHUKAIIUU, JTOTUYECKHE OOOCHOBAHUS,
JIOKA3aTeNIbCTBA MAaTEMATHYECKUX YTBEP)KICHHI: ONMEPUPOBAHUE MOHATUSIMH: MHOKECTBO, DJIEMEHT MHOKECTBA, IMMOJMHOKECTBO, MPUHAIC)KHOCTH,
HaXOXJCHUE TepeceueHus, OObEeTUHEHHS TMOJMHOKECTBAa B MPOCTEHIIMX CUTYallUsX; pEIICHHE CIOKETHBIX 3a7ad pa3HbIX THUIIOB Ha BCE
apudmeTnyeckue AWCTBUS; MPUMEHEHHE CIIoco0a MOUCKA PEIIeHUs 3a/1auH, B KOTOPOM PACCyKJIEHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO UIH OT
TpeOOBaHUsI K YCIOBHIO; COCTaBJIEHUE TUTAHA PEIICHUS 3aJa4M, BBIJCICHHE JTAllOB €€ PEeIICHUs, HHTEPIPETAllds BBIYHCIUTEIbHBIX PE3YJIbTaTOB B
3ajlaye, MCCe0BaHUE MOYYEHHOTO PEIIeHUs 33Jaud; HaXxOXKJIEHHe MPOIEHTa OT YMCia, YUCiIa MO MPOLEHTY OT HEro, HaXOXACHUs MPOIEHTHOTO
OTHOILIEHUE ABYX YUCEJ, HAXOXKICHUSI MPOLEHTHOTO CHUYKEHUS UJIU MPOLEHTHOTO MOBBIIICHUS BEJIMUUHBI; PEIICHUE TIOTUUECKHX 3a/1a4;

3) pa3BUTHE TPEICTABICHUNW O YHUCIE€ W YHCIOBBIX CHCTEMax OT HATYpPalbHBIX 1O JEHCTBUTENBHBIX YHCEN; OBJIAJICHHE HAaBBIKAMU YCTHBIX,
MMHUCbMEHHBIX, MHCTPYMEHTAJIBHBIX BBIYUCICHUN: OMEPUPOBAHNE MOHATHSIMU: HATYpPaJIbHOE YHCIIO, IEJI0€ YUCII0, OOBIKHOBEHHAs IPOOb, NeCATUYHAS
IpoOb, CMEIIaHHOE YKCII0, PAllMOHATIBHOE YKCIIO0, HPPALMOHAIBHOE YHCIIO; UCIIOJIb30BaHUE CBOIMCTBA YHCEN U 3aKOHOB apU(PMETUUECKUX OMepaluii ¢

YuCJIaMU IIPU BBIITOJIHCHUU BBILII/ICJ'ICHI/II\/'I; HCIIOJIb30BAHUC NIPU3HAKOB ACJIUMOCTH Ha 2, 5, 3, 9, 10 IIPpU BBIITOJIHCHUU BBIYUCIICHUMN U pCICHUHN 3a4a4;



BBITIOJTHEHUE OKPYIVIEHHs YHCENT B COOTBETCTBUM C IIPABWJIAMH; CPABHCHME YMCEIN; OLICHUBAHUE 3HAYEHUS KBAJPAaTHOIO KOPHS U3 MOJIOXKHUTEIBHOIO
L[EJIOTO YHCIIa;

4) oBnaJeHNEe CUMBOJIBHBIM S3bIKOM QJIF€OpbI, IPUEMaMU BBIMOJIHEHUS TOKIECTBEHHBIX IIPe0Opa30BaHUil BBIPAXKEHUH, PELICHUs YPaBHEHUH, CUCTEM
ypaBHEHHIA, HEPABEHCTB M CHCTEM HEPAaBEHCTB; YMEHHs MOACIMPOBATH pealibHbIe CUTYAIlMH Ha sI3bIKE anreOpbl, HCCIeI0BATh MOCTPOCHHBIE MOJEIH C
MCTOJIB30BAaHUEM almapara ajureOpbl, MHTEPIPETUPOBATh MOJIYYECHHBIH PE3Yy/IbTaT: BBHINOJHEHHE HECIOXKHBIX NpeoOpa3oBaHUM ISl BBIYMCIICHHUS
3HAYEHUH YUCIIOBBIX BBIPAKEHUH, COACPIKAILNX CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEIEM, CTEIICHH C LIEIbIM OTPULATEIIBHBIM [10KA3aTeJIEM; BBIIIOJIHEHUE
HECJIOKHBIX ITPeoOpa30oBaHuil LeNbIX, IPOOHO PAllMOHAIBHBIX BBIPAXKEHUHN U BBIPAKCHUH C KBaJPaTHBIMU KOPHSMHU; PACKpbIBaTh CKOOKH, IPUBOJUTH
noJ00HBIE CllaraeMble, HCIIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHUS; PEUICHHE JIMHEHHBIX W KBaJpaTHBIX YPAaBHCHHHA W HEPABEHCTB,
YpaBHEHUH U HEPABEHCTB CBOJSIIUXCS K JIMHEHHBIM WM KBAJApPaTHBIM, CUCTEM yYpaBHEHHUI U HEPaBEHCTB, U300paKEHUE PELIEHUM HEPaBEHCTB U UX
CUCTEM Ha YKCIIOBOH IIPSIMOW;

5) oBnazneHue cucteMoil (yHKUIMOHAJIBHBIX MMOHATUH, pa3BUTHE YMEHHUS MCIOJIb30BaTh (YHKIHMOHATIBHO-TpauUecKue NpeACTaBICHUs I PELIeHUs
pa3IMYHBIX MaTEMaTUYECKMX 3aJad, JUIsl ONMCAHMS M aHAJIW3a PEAJIbHBIX 3aBHUCHUMOCTEH: ONIPEIEICHUE IOJOKEHHS TOYKH II0 €€ KOOPAMHATaM,
KOOPJMHATHI TOYKH IO €€ MOJIOKEHUIO Ha TUIOCKOCTH; HaXOXKACHUE 1Mo rpaduKy 3HaUYeHWH (HYHKIMU, O0JIACTH ONpENeIeHHUs, MHOKECTBA 3HAYCHUH,
HyJed (PyHKIMH, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEXYTKOB BO3pacTaHUsl M yObIBaHUS, HaMOOJBIIEr0 W HAUMEHBILEro 3HaueHHs (PyHKIHUHU;
nocTpoeHue rpaduka JMHEHHON U KBaJpaTUYHOHN (YHKIMIA; onepupoBaHUe Ha 6a30BOM ypOBHE MOHATHSIMU: MOCIIEA0BATENbHOCTD, apudMeTHIecKas
Iporpeccusi, reoMeTprueckas MpOrpeccHsi; UCIIOJIb30BaHUE CBOMCTB JIMHEHHOM M KBaJpaTUUHON (QYHKIUN M MX rpa@HUKOB MpH PELICHUH 3a]ad U3
JPYTUX Y4eOHBIX MTPEIMETOB;

6) OBIaJeHHE TE€OMETPUUECKUM SI3bIKOM; pa3BUTHE YMEHHUS MCIIOJIb30BaTh €ro JUIsl OMMCAaHUs IPEIMETOB OKPYKAIOLIET0 MHpa; pa3BUTHE
IIPOCTPAHCTBEHHBIX NPEACTAaBICHNUN, N300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX MTOCTPOCHU: ONepupoBaHe MOHATHIMHU: GUTypa, TOUKa,
OTpEe30K, IpsiMasi, JydY, JOMaHas, yroyl, MHOTOYTOJIbHHK, TPEYIOJbHHK W YETBIPEXYTOJIBHUK, NMPSMOYTOJIBHUK M KBaJapaT, OKPYKHOCTb U KpYT,
MPSIMOYTOJIBHBIN Mapaiienenunen, Kyo, map; n3o0pakeHue u3ydaemMbix GUTyp OT pyKd U C IOMOIIbIO JTMHEUKH U LUPKYJIS; BHIIOJIHEHNE U3MEPEHUs
JUIVH, PACCTOSTHUH, BEJIMYHH YIJIOB C IOMOIIBIO HUHCTPYMEHTOB I U3MEPEHUH JJIMH U YIJIOB;

7) GopMHupOBaHHE CHUCTEMAaTHYECKUX 3HAHUI O IJIOCKUX (UTrypax M HMX CBOMCTBAX, MPEACTABIECHUN O MPOCTEHMIIMX MPOCTPAHCTBEHHBIX Telax;
pa3BUTHE YMEHHMM MOJEIMPOBAHMS pEAIbHBIX CUTyallMii Ha SA3bIKE T'€OMETPUHM, MCCIECIOBAHUS IIOCTPOCHHOW MOJEIN C MCIOJb30BaHUEM
reOMEeTPUYECKUX TOHATUN W TEopeM, ammapaTa anreOpbl, pelIeHUs T€OMETPUYECKUX M MPAKTHUECKUX 3aJad: ONepupoBaHHE Ha 0a30BOM YPOBHE
MOHATUSIMH: PAaBEHCTBO (UTYp, MAPAIUIETBHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX, YTIIbI MEXIY MPSIMBIMH, NEPIEHAUKYIAP, HAKIOHHAS, TPOEKIH S,

MMPOBCACHUC NOKA3ATCIBLCTB B TCOMCTPHUU, OIICPUPOBAHUC HA 0a3oBOM YPOBHC MOHATHUAMU: BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHNC BECKTOpA HAa YUCJIO,



KOOpJMHATHI Ha MJIOCKOCTH; PellIeHne 3a]ad Ha HaX0XK/IEHUE TeOMETPUUECKUX BEJIMYMH (JJTMHA U pAacCTOSIHUE, BEJIMYMHA yTJla, IJI0L[a/1b) o o0pas3nam
WJIY aITOpUTMaM;

8) oBnazeHHe MPOCTEHIIMMH CIIOCOOaMH NPEACTABICHUS M aHaIN3a CTAaTHCTUYECKUX NAHHBIX; (OPMUPOBAHUE MPEICTABICHUNH O CTATUCTHUECKHUX
3aKOHOMEPHOCTSAX B PEATbHOM MHUPE U O PA3IMYHBIX CIOCO0aX MX M3YYEHHs, O MPOCTEUIINX BEPOSTHOCTHBIX MOEISAX; Pa3BUTHE YMEHUH M3BIIEKATh
uH(pOpMaINIO, TPEICTABICHHYI0 B Ta0NMIAX, Ha AMarpamMmax, rpaukax, ONUChIBaTh U aHAJTU3UPOBATh MACCHBBI YHCIOBBIX JAAHHBIX C IOMOIIBIO
MOAXOASAIINX CTATUCTUYECKUX XapPAKTEPUCTHK, UCIOIb30BaTh IOHUMAHNUE BEPOATHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJICHUHN NPU MPUHITHH PEIICHMI
(dbopMupOBaHHE TPEICTABICHUA O CTATUCTUYECKUX XapaKTEPUCTHKAaX, BEPOSTHOCTU CIy4alHOTO COOBITHSI, pellleHHEe MPOCTEUIINX KOMOMHATOPHBIX
3aja4; ONpEACTICHHE OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPHCTUK YHUCIOBBIX HAOOpOB; OLEHHBAHWE W BBIYHUCICHUE BEPOSTHOCTH COOBITHS B
MPOCTEHIINX CIIydasx; HAIMUME IPEJICTaBICHUS O POJIM NMPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITH, O pOJIM 3aKOHA OOJIBLIMX YHCEIN B
MacCCOBBIX SIBJICHHSIX YMEHHE CpPaBHMBATh OCHOBHBIE CTATHCTHMYECKUE XapaKTEPUCTUKH, IMOJYYEHHBIE B IPOLIECCE PELICHMs MPUKIATHON 3ahauu,
M3Yy4YEHUs PEAIbHOTO SIBJICHUS;

9) pazBuTHE yMEHUN NPUMEHATh W3YUYECHHbIE MOHITHS, PE3YyIbTAaThl, METOJbI JJI PEUICHHs 3a]a4 IPAaKTHUECKOI'O XapakTepa U 3ajad U3 CMEXHBIX
JUCHMIUIMH C MCIOJIb30BAHMEM IPU HEOOXOJMMOCTH CIPAaBOYHBIX MAaT€pUalioB, KOMIIBIOTEpA, II0Jb30BAaThCA OLEHKOM W MPUKUAKON mpu
MIPAaKTUYECKUX PacyeTax: pacliO3HABAHME BEPHBIX M HEBEPHBIX BBICKA3bIBAHWI; OLICHUBAHUE PE3YJIbTATOB BBIYUCICHUI MPU PEIICHUH MPAKTUYECKUX
3a]1a4; BBINIOJIHEHUE CPABHEHUS YKCEIl B PEAIBHBIX CUTYalMsIX; UCIIOJIb30BAHUE YMCIIOBBIX BBIPDAKEHUN TP PELICHUH MPAKTUYECKUX 3a1a4 U 3a]1a4 U3
JPYTUX y4eOHBIX MPEIMETOB; PELIEHNE MPAKTUYECKUX 3a/1a4 C IPUMEHEHUEM MTPOCTEHIINX CBOMCTB (PUTyp; BHIIOJHEHUE MPOCTEHIINX TOCTPOECHUN U
M3MEPEHHUI Ha MECTHOCTHU, HEOOXOAUMBIX B PEAIbHOU KU3HH;

10) ¢opmupoBanue HHGOPMALMOHHOM M aAJITOPUTMUYECKON KyJIbTYpbl; (DOPMUpOBAHUE NPEACTABICHUS O KOMIBIOTEPE KaK YHHMBEPCAIbHOM
ycTpoiicTBe 00paboTKM HHPOPMAILIUU; pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUI HCIOIB30BAHNS KOMITBIOTEPHBIX YCTPOMCTB;

11) popmupoBanue npeacTaBieHns 00 OCHOBHBIX 3Y4aeMbIX MOHATHX: HH(OpMaLKs, aJITOPUTM, MOJIEIb - U UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMHUECKOTO MBIIIICHHS, HEOOXOAUMOro Ui MPOPECCHOHAIBHOMN AEsTebHOCTH B COBPEMEHHOM OOILECTBE; Pa3BUTHE YMEHU I
COCTaBUTh M 3alucaTh AJITOPUTM JUIsI KOHKPETHOTO HCIOJHUTENS; (OpMUpOBaHHE 3HAHUM 00 aJrOpUTMHUECKUX KOHCTPYKIUSX, JIOTHYECKUX
3HAUEHUSAX MU ONEpalusiX; 3HAKOMCTBO C OJHHMM W3 SI3bIKOB NPOTPaMMHPOBAHUS M OCHOBHBIMU AJITOPUTMUYECKUMHU CTPYKTypaMu - JIMHEWHOM,
YCJIIOBHOW M IUKJIMYECKOW;

13) bopmupoBanure ymMeHuil hopMannu3aiy U CTPYKTYPUPOBaHHS HH(OPMAIIUH, YMEHHS BEIOMPATH CIIOCO0 MPECTAaBICHUS JAaHHBIX B COOTBETCTBUU C

MIOCTABJICHHOM 3aj1aueil - TaOMUILIbI, CXeMBI, Tpa(UKH, AUArPAMMBbI, C UCTIOIB30BAHUEM COOTBETCTBYIOIIMX ITPOrPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;



14) popmMupoBaHrEe HABBIKOB U YMEHHI O€30MACHOTO M I€J€CO00Pa3HOTO MOBEICHUS TTPH pad0Te ¢ KOMITBIOTEPHBIMU MporpaMMamMu U B MHTEpHETE,
YMEHUs cOOJII0JaTh HOPMbI HHPOPMALIMOHHOM ITUKH U TIPaBa;
15) nna cnenbix U caaboOBUAALIMX OOYYarOIMXCS:BJIAJACHUE NPAaBUIAMU 3alMCH MaTEeMAaTHYECKUX (OPMYNI U CHELUAIbHBIX 3HAKOB pelbedHO-
TOUYEYHOU cucteMbl 0003HaueHuit JI.bpaiins;BnaneHne TakTHIbHO-0CS3aTEeIbHBIM CIIOCOO0M 00CIIeIOBaHUs U BOCHPUSATHS pPelbe(HBIX N300pakeHUit
MPEIMETOB, KOHTYPHBIX H300paKE€HH TeoMeTpuyecKuxX (uryp © T.I.;yMEHHE YWUTaTh peibe(Hble TpaQuKH >IEMEHTAapHbIX (QYHKIUH Ha
KOOP/AMHATHOH IJIOCKOCTH, IPUMEHSTh CIIELUANIbHbIE PUCIIOCO0JICHHS /ISl pelibe(h)HOrO YEPUCHMS;BIIaICHUE OCHOBHBIM (DYHKIIMOHAJIOM IPOTPAMMBI
HEBU3YaJbHOIO JocTyna K uHpopmanuu Ha skpaHe IIK, ymeHue Hconp30BaTh NEpCOHaNbHbIE TU(MIOTEXHUYECKUE CPENCTBA MH(POPMALUOHHO-
KOMMYHHUKAIIHOHHOT'O JIOCTYTIA CJIENBIMUA 00y4YaroIUMUCS;
16) st o0ydaromuxcst ¢ HapyIIEHUSIME OMOPHO-IBUTATEIBHOTO alliapara:BiaiecHiue CIIeUAIbHBIMA KOMIIBIOTEPHBIMHU CPEACTBAMH PEICTABICHUS U
aHaIM3a JaHHBIX W YMEHHUE MHCIIOJb30BaTh MEPCOHAIbHBIE CPEJICTBA JOCTYNa C YYETOM JIBUTATENbHBIX, PEYEBUIATENIbHBIX M CEHCOPHBIX
HapyILEHW; YMEHHE UCTI0Ib30BaTh IIepCcoHabHbIe cpeacTBa foctyna. (IIyHKT B penakiuu, BBeeHHOM B neiictBue ¢ 16 despanst 2016 roga npukazom
Muno6puayku Poccun ot 31 nexadpst 2015 roga Ne 1577.)
Mamemamuxa. Aneeopa. I eomempus
Buinycknux nayyumcsa 6 5-6 knaccax (IUld UCHOJIb30BaHMS B IOBCEAHEBHOM JKM3HM M 00€CHEUEHUs] BO3MOMXHOCTH YCHEIIHOTO IMPOJODKEHUS
o0pa3zoBaHMs Ha 6a30BOM ypOBHE):
—OIepupoBaTh Ha 6a30BOM ypOBHE 2 MOHATUSMHU: MHOKECTBO, 3JIEMEHT MHOXKECTBA, TOJIMHOKECTBO, PUHA/JIEKHOCTD;
—3a/1aBaTh MHOXKECTBA MTEPEUNCIICHIEM UX JIEMEHTOB;
—HaxXOJUTh NiepeceueHme, 00beTMHEHNE, TIOAMHOKECTBO B IIPOCTEHININX CUTYAITHIX.
—B moBceHeBHOM )XU3HM U IPU U3YYECHUH JIPYTUX MIPEIMETOB: PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUSL.
—Uucna:onepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: HATYpaJlbHOE YHMCIO, LIE€JI0€ YHCIO0, OOBIKHOBEHHAs IpoOb, IecATHYHas ApoOb, CMEIIaHHOE
YUCJIO, PALMOHAIBHOE YHCIIO; HCIOJIB30BATh CBOWCTBA YHUCEN W IpaBUja JEWCTBUM C PAlMOHAIBHBIMHA YHCIIAMH IPU BBINOJHEHWN BBIYHMCIICHHN;
UCIOJIb30BaTh NMPU3HAKU JenuMocTd Ha 2, 5, 3, 9, 10 mpu BBIOJHEHUM BBIYUCICHHM W PEIIEHWH HECIOXKHBIX 3ajlay; BBINOJHATH OKPYTJIEHUE
paLMOHATIBHBIX YHCEN B COOTBETCTBUY C IPABUJIAMU; CPAaBHUBATh pallMOHAIbHBIE YUCIIA.
—B noBcenHeBHON JKU3HU M MIPU U3YYEHHU APYTHX MPEAMETOB: OLICHWBATh PE3YyJIbTAaThl BEIYUCICHUH MPU PELICHUU NMPAKTHUECKUX 3ajay; BBHIOJIHIAThH
CpaBHEHHME YHCENl B pEabHBIX CUTYAIUSIX; COCTABIATH YHMCIOBBIE BBIPRXKEHHUS INPH PEUICHUU NPaKTHUECKUX 33734 W 3a/1ad U3 JPYrHX Y4eOHBIX

MPEMETOB.



—CraTucTiKa U TEOpHUs BEPOATHOCTEH: pacro3HaBaTh KOHKPETHbBIE MPUMEPHl OOLIMX MOHATUN MO XapaKTEPHBIM MPU3HAKAM, BBIIOJIHATH IEHCTBHS B
COOTBETCTBHUH C OTIPENIEIICHUEM U IPOCTEUIIIMMU CBOMCTBAMU MOHATUH, KOHKPETU3UPOBAThH MPUMEPAMHU OOIINE TTOHSATHSL.
—IIpencraBnarh AaHHBIC B BUAE TaOIMII, IMarpaMM, YUTaTh HHPOPMALUIO, TIPEICTABICHHYIO B BUAE TAaOIHIIBI, TUArPAMMBI.
—TekcroBble 3amaun: Pemarh HeCIOXKHBIE CIOKETHBIE 33Jjaud pa3HbIX TUIIOB Ha Bce apU(pMETUUYECKHE ACUCTBUS; CTPOUTh MOJEIb YCIOBUS 3a/auH (B
BUJE TaOJIMIBI, CXEMBI, PHUCYHKa), B KOTOPOW JaHbl 3HAYCHHs JBYX M3 TpPEX B3aMMOCBS3aHHBIX BEIIMYMH, C IENBIO IMOMCKAa PEIICHUS 3a]auu;
OCYILECTBIISITh CIOCOO TOMCKA PEUICHUs 33aJaud, B KOTOPOM PAaCCYKICHHE CTPOUTCS OT YCJIOBUS K TPEOOBAHWIO WJIM OT TPeOOBAaHHUS K YCIIOBHIO;
COCTAaBJIAThH IUIAH PEIICHHs 3aJadyd; BBIAEATH ATAIlbl PELICHUS 3aJadd; WHTEPIPETUPOBATH BBIYMCIMTEIBHBIE PE3YJIBTAThl B 3a7ade, UCCIEJOBAaTh
IOJy4EHHOE pELICHUE 3a/lauM; 3HaTh pa3inyMe CKOpoCcTe oO0BbeKTa B CTOsSYEH BOJE, NPOTUB TEUEHHs W 10 TEYEHHUIO PEKU; pellaTh 3aJaud Ha
HAXO’KJICHHUE YaCTH YHMCIIa M YKCIIa 110 ero YacTH; PelIaTh 3aady pa3HbIX TUIIOB (Ha paboTy, Ha IOKYIIKH, Ha ABM)KEHHE), CBSI3BIBAIOLINX TPU BEITMYNHBI,
BBIJICIIATH 3TH BEJIMYMHBI U OTHOILICHHS MEXKJy HUMU; HaXOAUTh IPOLEHT OT YMCJIA, YUCIIO IO MPOLEHTY OT HETO, HAXOAUTh MPOLEHTHOE OTHOLICHUE
JByX YHUCEJ, HAXOIUTH IPOLIEHTHOE CHI)KEHHWE HWJIM IPOLEHTHOE IIOBBIIICHWE BEJIWYMHBI;, PEIIATh HECJIOKHBIE JIOTMYECKHE 3aJadd METOJIOM
pacCyXICHUM.
—B noBcenHEBHON XU3HU U NPU U3YyYEHUM OPYTHX MPEIMETOB: BBIIBUIATH I'MIIOTE3bl O BO3MOJKHBIX NPEICIIBHBIX 3HAYEHMSX HUCKOMBIX BEJIWYHMH B
3azaye (JenaTh IPUKHUJKY)
Haensonas ceomempus I'eomempuueckue gpueypol
OnepupoBarb Ha 0a30BOM ypOBHE NOHATUAMHU: (uUrypa, TOuka, OTPE30K, MpsMasi, JIyd, JIOMaHas, Yroj, MHOTOYTOJIbHUK, TPEYrOJIbHUK H
YeThIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBaJApaT, OKPYKHOCTh U KpPYT, MPSIMOYTOJIbHBIN Mapasienenunesn, kyo, map. M3o0paxars nzyyaemslie GUrypsl
OT PYKH M C TIOMOIIBIO JIMHEHKHM M LUPKYJIsd. B NMOBCeOHEBHOW XW3HU M IPU W3YYEHHUH JAPYTUX IMPEIMETOB: pElIaTh NPAKTHYECKHE 3aJaud C
MIPUMEHEHHUEM IIPOCTEHIINX CBOUCTB (QUTYD.
H3mepenus u eviuucienus: BBIIOIHAT U3MEPEHUE JUIMH, PACCTOSHUN, BEJIMYMH YIJVIOB, C IOMOIIBIO MHCTPYMEHTOB I U3MEPEHUN JUIMH U YIJIOB;
BBIUUCIIATH IUIOIAAN MPSIMOYTOJIBHUKOB. B IOBCEIHEBHOM KM3HM U NPU U3YYEHHMM APYTUX MPEAMETOB: BBIYMCIATH PACCTOSIHMS HA MECTHOCTH B
CTaHJAPTHBIX CUTYAIUX, IUIOIIAIH MPSMOYTOJIbHUKOB; BBITOIHATH MPOCTEHUIIINE TOCTPOSHUS M U3MEPEHHS Ha MECTHOCTH, HEOOXOIMMbIE B peabHOM
KU3HU.
Hcmopus mamemamuxuy. ONIMCBHIBATh OTJEIbHBIE BBIJAIOIINECS PE3YNbTAThI, ITOJYYEHHBIE B XOA€ Pa3BUTUSA MAaTEMATHKU KaK HayKH; 3HATH IPUMEPHI

MATEMAaTHYCCKUX OTKpLITI/Iﬁ " UX aBTOPOB, B CBA3HU C OTE€YECTBEHHOU U BCCMHpHOﬁ HCTOpPICfI.



IIpenmeTHble pe3yJbTaThl:

Buinycknux nayuumcs 6 7-9 knaccax (Ansi UCMIONB30BaHUS B TOBCEAHEBHOW JKM3HM M OOECHEUEHHs BO3MOXKHOCTU YCHEIIHOTO MPOJIOJKEHUS
oOpa3oBaHus Ha 0a30BOM YPOBHE)

Dnemenmol meopuu Muoxcecms u mamemamuyeckou aocuxky OnepupoBaTh Ha 0a30BOM YPOBHE 4 MOHSTHSIMHU: MHOXECTBO, JIEMEHT MHOXKECTBA,
MMOJIMHOXKECTBO, MPUHAIISKHOCTh; 3a7aBaTh MHOXKECTBA NEPEUUCIICHUEM UX JJIEMEHTOB; HAaXOJWUTh NEpecedcHHne, 00beAMHECHUE, MTOIMHOXKECTBO B
MPOCTEHIIINX CUTYAIUSAX; ONMEPHUPOBATH Ha 0a30BOM ypOBHE MOHSATHUSMU: OMpECIICHUE, aKCUOMa, TEOPEMa, JI0OKA3aTeIbCTBO; MPUBOJAUTH MIPUMEPHI U
KOHTPIPUMEPHI  JIJISl  TOATBEP)KICHHMSI CBOMX  BBICKA3bIBAaHMWA. B MOBCEIMHEBHOW JKM3HM M TPU  HU3YYEHUH JIPYTHX  [PEIMETOB:
pacro3HaBaTh KOHKPETHBIE MPHMEPhl OOLIMX TMOHITHH IO XapaKTEPHBIM IPU3HAKAM, BBINOJHATH JCHCTBUS B COOTBETCTBUH C ONPEACICHHEM H
MPOCTEHIIIMMHA CBOMCTBAMHU TIOHSATHH, KOHKPETHU3UPOBATh MPUMEPAMH OOIIHME TOHSATHS, MCIOIh30BaTh I'paUuecKoe MPEICTABICHHE MHOMXKECTB IS
OIMMCAHUS PEATbHBIX TIPOIIECCOB U SBJICHHM, IPH PEIICHUH 33]a9 JPYTUX YYCOHBIX MTPEIMETOB.

Yucna Onepuposamsv Ha 6a3060M ypoHe NOHAMUAMU: HATYpalbHOE YHUCIIO, LIEJ0€ YMCIO0, OOBIKHOBEHHAs ApPOOb, AecATHYHas IpoOb, CMEIIaHHAs
IpoOb, palMOHAIBHOE YHCIO, apUPMETHUYSCKHI KBaJpaTHBI KOPEHb; WCIOJb30BAaTh CBOKMCTBA 4YKCEI W TpaBUiIa JECHCTBHHA TNPH BBINOJHECHUH
BBIYHCJICHHH; MCIOIh30BaTh MPHU3HAKK JeMMOcTH HA 2, 5, 3, 9, 10 mpu BBINOJHEHWM BBIYUCICHUN W PEIICHWW HECIOXHBIX 3a7a4; BBIMOJHATH
OKpYTJICHUE pPAlMOHAIBGHBIX YUCENI B COOTBETCTBHH C IPABWJIAMH; OICHWBATH 3HAUCHUE KBAJPATHOTO KOPHS M3 TMOJOXKUTEIHHOTO IEJIOr0 YHUCIIA;
pacrno3HaBaTh pallioHaIbHbIC U HPPAIOHATBHBIE YMCIa; CPAaBHUBATH UYKcia. B MOBCceHEBHOM KU3HU U MPU U3YUEHUU JAPYTUX MPEAMETOB: OLIEHUBATH
pe3yNnbTaThl BHIYUCICHHM MPH PEIICHWH MPAKTUYECKUX 3a/1ady; BBIIOJHITH CpPaBHEHHE YHCENl B PEalTbHBIX CUTYallUSX; COCTaBJISATh YHUCIIOBBIC
BBIPKCHUS TPU PEIICHUH MPAKTUYCCKUX 3a/1a4 U 33]1a4 U3 JIPYTHX yIEeOHBIX MPEAMETOB.

Tooicoecmsennvle npeobpazosanus BBIOTHITE HECIOXXHBIE NMPEOOpPa30BaHMS U BBIYMCICHUS 3HAYCHUH YHCIOBBIX BBIPAKEHHH, COJEpIKaINX
CTETMIEHH C HaTypajbHBIM TIOKa3aTelieM, CTENEHH C LeJIbIM OTPHUIATETIbHBIM TOKAa3aTeNeM; BBIMOJIHATh HECIOXKHBbIE MpPeoOpa3oBaHUs IENbIX
BBIPKEHUI: pacKphIBaTh CKOOKHU, MPUBOJIUTH MOJO0HBIE CIaraeMble; UCTIIOIb30BaTh (POPMYITBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT CyMMBI, KBaapaT
Pa3HOCTH, PAa3HOCTh KBAJPATOB) IS YIPOIICHHS BHIUMCICHHA 3HAYCHUN BBIPKEHUH; BBITIONHATh HECIOXKHBIC MPEOOpa30BaHUs JPOOHO-THHEHHBIX
BBIPOKCHUH M BBIPAKCHHUN ¢ KBAJIPATHBIMU KOPHSAMH. B TIOBCETHEBHOW JKU3HH | IPU U3YUCHUU JAPYTHUX MPEIMETOB: ITOHUMATh CMBICH 3aITUCH YHCTIA B
CTaHJIaPTHOM BHUJIE; ONEPUPOBATH Ha OA30BOM YPOBHE MOHSATUEM «CTAHAAPTHAS 3AITUCH YUCIIAY.

Vpasnenus u nepasencmea OnepupoBarh Ha 6a30BOM ypOBHE MOHSATHUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHUS, pEIICHHE
YpaBHEHHS, YUCIIOBOE HEPABCHCTBO, HEPABCHCTBO, PEIICHUE HEPABEHCTBA; MPOBEPSATH CIIPABEIIIMBOCTh YHCIOBBIX PABEHCTB M HEPABEHCTB; pellaTh

JIMHEIHBIE HCPaBCHCTBA W HCCJIOXKHBIC HEPABCHCTBA, CBOAAMNIUECA K HHHeﬁHBIM; peiaTb CUCTEMbI HECJIOXHBIX JIMHEHHBIX ypaBHeHHﬁ, HCPAaBCHCTB,



MIPOBEPSTH, SBJISETCSA JIU JAHHOE YMCJIO PELICHUEM YypaBHEHHUs (HEpaBEHCTBA); pellaTh KBaJpaTHbIE ypaBHEHHUS MO ¢GopMyse KOpHEl KBaapaTHOTO
ypaBHEHHUS, U300paxaTh PElICHUS HEPAaBEHCTB W MX CHUCTEM Ha YMCJIOBOHM MpsiMOi. B moBceaHEBHOW >KM3HM U MPH U3YYEHUU JPYTHX MPEIMETOB:
COCTaBJIATh U pelIaTh JUHEWHbBIC YPAaBHEHUSI IPU PELICHUH 3a/1a4, BOSHUKAIOUINX B APYTrUX YUeOHBIX MpeIMeTax.

@ynxyuu HaxomuTh 3HaUYeHUE QYHKIUU 1O 33]aHHOMY 3HAYCHHUIO apTyMEHTa; HaXOJUTh 3HAUCHUE apTyMEHTa MO 3aJaHHOMY 3HAYEHUIO (PYHKIINH B
HECJIOKHBIX CUTYaUHUsIX; OIPEACISTH IMOJ0KEHNE TOUKH I10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH MO €€ MOJ0KEHUI0 Ha KOOPJAUHATHOM MJIOCKOCTH; 110
rpaduKy HaXOJUTh OOJIACTh OMpEeNieHUs], MHOXKECTBO 3HAUYCHUU, HYIM (YHKIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus U
yObIBaHUs, HAaUOOJbIlIee U HaMMEHbIlee 3HAYeHHs (YHKIHMH;, CTPOUTh Ipaduk JMHEHHON (YHKIUHU; TPOBEPSTH, SBISETCS JM JAaHHBIA Trpadux
rpadukoM 3amaHHON (QYHKIHMH (JIMHEHHOW, KBagpaTUYHOW, OOpAaTHOW MPOMOPIIMOHATIHHOCTH); OMPEICNATh MPUOTIKEHHBIC 3HAYCHUS KOOPIAMHAT
TOYKM TiepeceueHusi rpadukoB (QyHKIUH; omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSIMH: TMOCIEI0BATEIBLHOCTh, apudMeTHuecKas Mporpeccus,
reoMeTpuyecKass MPOrpeccus; peuiarh 3aJadydl Ha MPOrPEeCCHH, B KOTOPHIX OTBET MOKET OBITh MOJYYeH HEMOCPEACTBEHHBIM IOJCYETOM 0e3
npuMeHeHus Gopmyi. B moBcenHEBHOI KU3HU U MPU U3YYEHUU JIPYTHX MPEIMETOB: HUCIOJIB30BaTh Tpa(UKU peaibHBIX MPOLECCOB U 3aBUCUMOCTEH
JUISL OTIPENCTICHUSI WX CBOWCTB (HAMOOJBINME W HAUMEHBIINE 3HAYCHUsS, MPOMEKYTKH BO3PACTAHUS W YOBIBaHWS, OOJACTH IOJOXHUTEIbHBIX U
OTPHUIATEIILHBIX 3HAYCHHUH U T.I1.); UCTIOJIH30BaTh CBOMCTBA JIMHCWHON (QYHKIIMH U €€ TpaduK IIPH PEIICHUH 3a/1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB.
Cmamucmuxa u meopusi eeposmuocmeir  VIMeTh TpeNCTaBlI€HHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIy4ailHOrO COOBITHS,
KOMOMHATOPHBIX 3a/ladyax; pelaTh MpocTenle KOMOMHATOPHBIE 33a4i METOJOM IPSIMOTO M OPraHU30BaHHOTO Mepedopa; MpeACcTaBIsATh JaHHbIE B
BHUJIe TAONUIl, auarpamm, TpadUKOB; YWTaTh HHPOPMAILMIO, MPEACTABICHHYIO B BHUJE TaONHIIBI, IUarpamMmbl, rpaduka; OMpeaessTb OCHOBHBIC
CTATUCTUYECKHE XAPAKTEPUCTHUKH UYHUCIOBBIX HAOOPOB; OLIEHHBATH BEPOSITHOCTH COOBITHS B MPOCTEHUIIUX CIIydasX; UMETh MPEICTABICHHE O POJIU
3aKOHa OOJNBIIMX YHCENl B MAaCCOBBIX SIBICHHUSIX. B MOBCETHEBHOW KU3HU U MPHU U3YUYEHUU APYTUX MPEIMETOB: OLIEHWBATH KOJIMYECTBO BO3MOXKHBIX
BapHAHTOB METOJOM Tiepedopa; MMETh MPEICTaBICHHE O POJH MPAKTUYECKH TOCTOBEPHBIX W MAalIOBEPOSITHBIX COOBITUH; CpaBHHBATh OCHOBHBIE
CTaTUCTUYECKHE XAPAKTEPUCTUKH, MTOTYYECHHBIE B MIPOLIECCE PEMICHUS MPHUKIIATHON 3a/1a4l, U3YYEHUs PEaJTbHOrO SIBJICHUS; OIIEHUBATh BEPOATHOCTH
peanbHBIX COOBITUIN U SBJICHUN B HECIIOKHBIX CUTYaIIHSIX.

Texcmosvie 3a0auu PemaTh HECIIOKHBIE CIOKETHBIE 33/1a4ll Pa3HBIX THIIOB Ha BCe apu(MeTHyYecKre ACHCTBUS, CTPOUTH MOJETh YCIOBHS 3a1auu (B
BUJIE TaOJIHIIBI, CXEMBI, PUCYHKA WM YPaBHEHHS), B KOTOPOU JaHbl 3HAYCHHS JIBYX M3 TPEX B3aHMMOCBS3aHHBIX BEIMYHMH, C IEJIbIO MIOMCKA PEIleHUS
3aJlauM; OCYILECTBIATh CIOCOO MOMCKAa PELIEHHUsS 3aJlaud, B KOTOPOM pPacCyXJI€HHE CTPOUTCS OT YCIOBHsS K TPEOOBAaHHIO WM OT TpeOOBaHUS K
YCJIOBUIO; COCTAaBJIATh IUIAH PEIICHUS 3aJaud; BBIIEIATH 3Talbl PELICHHS 3aJayd; WHTEPIPETHPOBATh BBIYMCIUTEIBHBIE PE3YJIbTAaThl B 3aaaue,
UCCIIeIOBATh MOJYYCHHOE PEIICHHE 3aJa4d; 3HATh Pa3jnuue CKOPOCTeH 0O0BEKTa B CTOSYEH BOJIE, MPOTUB TEYCHHS U IO TEUYCHUIO PEKHU; PEIIaTh

3ala4i Ha HAaXOKACHUC YaCTH YUCJIa U YUCJIa IO €ro YaCTH,; pCUIaTh 3ala4u pa3HbIX THUIIOB (Ha pa60Ty, Ha MOKYIIKH, Ha ,[[BI/I)KCHI/IC), CBA3bIBAIOIIIUX



TPU BEIMYHMHBI, BBIACTATH STH BEIMYMHBI W OTHOIICHHWS MEXIy HHMMH; HAaXOIUTh HPOLEHT OT YHCJA, YHCIO IO TPOLEHTY OT HEro, HaXOIUTh
IPOLIEHTHOE CHI)KEHHE WJIM MPOLIEHTHOE MOBBIIICHUE BEJIMYMHBL, PEIIaTh HECIOXKHBIC JOTMYECKUE 3aa4l METOJIOM paccyXaeHuid. B moBceqHeBHON
KM3HU M TIPH W3YYCHHUU JPYTUX IPEIMETOB: BBIIBUTATh TMIIOTE3bI O BO3MOXKHBIX IIPEIENbHBIX 3HAUCHHAX MCKOMBIX B 3a/lau€ BEJIIMYMH (IenaTh
HPUKUAKY).

T'eomempuueckue ¢ueypvsr OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMH T'€OMETPHUUECKUX (UTYp; M3BJIEKATh HMH()OPMAIIUIO O TEOMETPUYECKUX
¢durypax, mpencTaBIeHHYI0 Ha 4epTeXkax B SBHOM BHJE; NMPUMEHSTH IS PEIICHHs 3a/1a4 reoMeTpudeckue (hakThl, €CIM YCIOBHS MX NPUMEHEHHS
3a7aHbl B IBHOU (popme; pernaTh 3aaun Ha HAXOXKJICHHE TeOMETPUYECKUX BEJIIMYMH M0 00pas3laM MM anropuT™MaM. B MOBCeTHEBHOM KHM3HU U NIPU
W3YYEHUH JpPYTrUX MPEeIMETOB: HCIOJIb30BaTh CBOMCTBA T€OMETPHUECKUX (UTYp Ui pEUIeHHs THIOBBIX 337134, BO3ZHHUKAIOMIMX B CHUTYAIHIX
MOBCETHEBHOM JKU3HU, 3a]1a4 PAKTUIECKOTO COACPIKaHUSI.

Ommnowenus OnepupoBaTh Ha 0a30BOM YpOBHE IOHATHUSMU: PABEHCTBO (UTyp, paBHBbIE (UIYpbl, PABEHCTBO TPEYrOJIbHUKOB, MapajljelbHOCTh
NPSMBIX, TIEPIEHANKYISIPHOCT NPSMBIX, YTl MEX/IY MPSIMbIMHU, IEPICHIUKYIAP, HAKIOHHAs, TIPOEKIUs. B moBceqHEBHON KU3HHU U NIPU M3YYCHH U
APYTUX MPEIMETOB: HCIOIB30BATh OTHOIICHHS ISl PEUICHUS MPOCTEHIINX 3a/1a4, BO3HUKAIOIINX B PEATbHOM KU3HU.

Hzmepenus u eviuucienuss BIMOTHATH U3MEPEHHUE JJIMH, PACCTOSHUMN, BEJIMYMH YTJIOB, C MOMOIIBIO MHCTPYMEHTOB JIJIsl U3MEPEHUH JJIMH U YIJIOB;
NPUMEHATH (OPMYIBI IEpUMETpa, IUIOMAAN U 00beMa, MJIOMAAN HOBEPXHOCTH OTAEIBHBIX MHOTOTPAaHHHUKOB TP BBIYMCICHUSX, KOT/IAa BCE JTAaHHBIC
UMEIOTCS B YCIIOBHM; IPUMEHATH TeopeMy [Tudaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOIIEHUS /ISl BBIYUCIICHUS JJTUH, PACCTOSHUH, IIoaiel B
MPOCTEUIINX ClTydasiX. B MOBCETHEBHON >KM3HM W TNPH HM3YYCHUH JAPYTHX MPEIMETOB: BBIUUCIATH PACCTOSHHS HA MECTHOCTH B CTaHJAapTHBIX
CUTYalUsX, IUIOMIAN B MTPOCTEUIIINX CITyYasiX, IPUMEHSATH (POPMYIIBI B TPOCTEHIITNX CHUTYalUsX B MOBCEHEBHOM KU3HHU.

T'eomempuyeckue nocmpoenusi V1300paxarb THUIOBBIE MJIOCKHE (QUIYyphl U (UTYpHI B MPOCTPAHCTBE OT PYKHM M C IMOMOIIBIO MHCTPYMEHTOB. B
MOBCETHEBHOM KU3HU U MPU U3YYEHUU IPYTUX MPEIMETOB: BBHIIOIHATH NPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B pealbHON JKHU3HHU.
I'eomerpuueckue npeodpazoBanust CTpouTh GUTypy, CAMMETPUYHYIO JaHHOH (UType OTHOCHUTEIBHO OCH W TOYKH. B TOBCEIHEBHON XM3HU W TIPH
W3YYEHHUH JPYTruX MPEAMETOB: PAaclo3HAaBATh JBIKEHHE OOBEKTOB B OKPYKAIONIEM MHpE; paclio3HaBaTh CHMMETPHYHBIC (QHUTYpPHI B OKPYKAIOIIEM
MHpeE.

Bexmopwi u koopounamer na niockocmu OnepupoBaTh Ha 0230BOM ypOBHE MOHITHUAMHU BEKTOP, CyMMa BEKTOPOB, TPOU3BEACHNE BEKTOpa Ha YHCIIO,
KOOPJWHATHl Ha TUIOCKOCTH; OIPENENATh MPUOIMKEHHO KOOPIMHATHI TOYKH MO €€ M300paKeHHI0 Ha KOOPAMHATHOHW IJIOCKOCTH. B mOBceqHEBHOM
KW3HH U TIPU M3YYCHUU JIPYTHUX MPEIMETOB: HCIIOJIb30BaTh BEKTOPHI U PEUICHUS MPOCTEHIINX 3a/1a4 Ha OINpeesIeHue CKOPOCTH OTHOCHUTEIIEHOTO

JIBHKCHUS.



Hcemopus mamemamurxu ONUCHIBaTh OTAEIbHBIEC BBIAAIOLIMECS PE3YJIBTATHI, IOJYUYEHHBIE B XO/I€ PA3BUTUS MAaTEMAaTUKHU KaK HayKH; 3HATh IPUMEpPHI
MAaTeMaTUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTE€UECTBEHHOM M BCEMHPHOW HCTOpPHUEW; MOHMMATh POJIb MAaTEMATHKU B pa3BUTHU Poccuu.
Metoasl MmareMaTuku. BpiOupaTh NOIXOMIIMIA U3y4YEeHHBIA METOJ JAJIsl PEIICHUsS M3YyYEHHBIX TUIIOB MaTeMaTWuyecKux 3ajaad; [IpuBoauTh mpuMepsl
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B OKPYKaroOIlel JEHCTBUTEIBHOCTH U IIPOU3BEIEHUSIX HCKYCCTBA.

BoinyckHUK nOIYYUM 803MONCHOCMb HAYYUMbCs 6 7-9 kaaccax ans o0ecredueHusi BO3SMOXHOCTH YCHEITHOTO MPOJ0/DKEHUsT 00pa3oBaHus Ha 6a30BOM
U yriIyOJIEHHOM YPOBHSIX

Onemenmvl  meopuu Muodcecms u mamemamuyeckou nocuxu OnepupoBaThS MOHATUSMU: OIPEICICHHE, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTePUCTHKH MHOXECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IMMOJAMHOXKECTBO, MPHHAJICKHOCTD, BKIIOUCHHE,
PaBEHCTBO MHOXKECTB; M300pa)kaTb MHO)KECTBA M OTHOLIEHHUE MHOXKECTB C IOMOILBIO KPYroB Oijepa; ONpenesisTh NMPUHAAIEKHOCTb JIEMEHTa
MHO>KECTBY, OOBEIMHEHUIO U MEPECeYCHUI0 MHOXKECTB; 3a/1aBaThb MHOXECTBO C IMOMOUIbIO IMEPEUUCICHUS 3JIEMEHTOB, CIOBECHOTO OIHCAHUS;
ONEepUPOBATh NOHATUSAMU: BBICKAa3bIBAHUE, UICTUHHOCTD U JIOXKHOCTb BBICKa3bIBaHUS, OTPULIAHUE BBICKA3bIBAHUM, ONEpALlUM HAJ BbICKA3bIBAHUSIMU: U,
WM, HE, YCIOBHbIC BBICKA3bIBaHUS (MMILUIMKALMHU); CTPOUThH BBICKA3bIBaHUS, OTPULIAHUS BBICKA3bIBAHUN. B MOBCceAHEBHON JKM3HMU M MPU U3YYEHUU
JOPYTUX TPEIMETOB: CTPOUTH LENOYKHM YMO3AKIIOUEHUH Ha OCHOBE HCIIOJIb30BAHMS IMPaBWIJI JIOTMKU; HCIOJb30BaTh MHOKECTBA, ONEPALUU C
MHOKECTBaMH, UX Ipaduyeckoe MpeICTaBICHHE JIsl OMUCAHUS PEalbHbBIX MTPOLIECCOB U SBICHUM.

Yucna OnepupoBaTh MOHATHUAMHU: MHOKECTBO HATYPAJIbHBIX YHMCEJ, MHOYKECTBO LIEJBIX YMCEN, MHOKECTBO PAallMOHAIBHBIX YUCEI, UPPALMOHAIBLHOE
YHCIIO0, KBaJpaTHBI KOPEHb, MHOKECTBO JEHCTBUTENIBHBIX YHCEN, T€OMETpPUYECKass WHTEpIpEeTalMs HaTypajdbHBIX, LENbIX, PalUOHAIbHBIX,
JNEHCTBUTENBHBIX YHCEN;, MOHUMAaThb U OOBSICHATH CMBICH MO3UIMOHHOM 3alMCH HATYpaJlbHOTO YHUCIA; BBINOJIHATH BBIYMCIEHUS, B TOM YHUCIE C
UCIOJIb30BAHUEM TIPUEMOB PALMOHAJIBHBIX BBIYMCIICHUN; BBIMOJHATh OKPYIJIEHHE DPAallMOHAIbHBIX YHUCEN C 3aJaHHOM TOYHOCTBIO; CPAaBHMBATH
panroHaIbHbIE U UPPALIMOHAIBHBIE YHCIIA; IPEACTABIATh PAllMOHATILHOE YHCIIO B BUJIE AECATHUHON ApOoOU YyHOpsSAA04YMBATh YNCIIA, 3aIIMCAHHBIE B BUJIE
OOBIKHOBEHHOM U AecsituuHoi npobu; Haxoauth HOJ] m HOK umcen u ucnonb3oBaTh MX MPH pEHIEHUH 33/4ay. B moBcenHEBHOHM XKM3HU U TpU
M3YYEHUU JPYTHX MPEeIMETOB: NPUMEHATh MpaBuiia NMPUOIMKEHHBIX BBIYMCIECHUN MPHU pPEHIEHMH NMPAKTUYECKUX 3a/ad M pelIeHHH 3adad APYTrux
y4eOHBIX MPEIMETOB; BBINOJHATH CPAaBHEHHE pPE3yJbTaTOB BBIYMCICHMHA IPH PEUICHWH NPAaKTUYECKUX 33734, B TOM YHCIE NPHOIMKEHHBIX
BBIUUCIICHUH; COCTaBISATh M OLEHUBATH YHCIOBBIE BBIPAKEHMS INPH PEHICHWH NPAKTUYECKUX 33434 M 33734 M3 JAPYrUX Y4eOHBIX IMPEeIMETOB;
3aMKChIBaTh U OKPYIJIATH YMCIIOBBIE 3HAUEHUS peabHbIX BEJIMYMH C HCIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUSI.

Toowcoecmesennvie npeobpazosanus OnepupoBaTh TOHATHUSAMHU CTENEHU C HATypallbHbIM I[IOKa3aTejeM, CTENeHH C IeJbIM OTPULATEIbHBIM
roKaszaTejieM; BBIMOJHATh NPeoOpa3oBaHUS LENbIX BBIPAKECHUN: NEHCTBUSA C OAHOWICHAMHU (CIIOKEHHE, BBIYMTAHUE, YMHOXEHHE), IEHCTBHS C

MHOI'O4JICHaAMH (CJIO)KGHI/IC, BBIYUMTAHHUC, YMHO)KCHI/IG); 3HATb ONPCACICHUC MOHATUA, YMCTb MOACHATH €TO CMBICJI, YMCTh UCIIOJIb30BATh TOHATUC U CTO



CBOMCTBA IIPH NPOBEIACHUM DPACCYKICHHMM, JOKA3aTEIbCTB, PEIICHUU 3a1ad; BBIIOJHATH DPA3JIO)KECHHE MHOTOWICHOB HAa MHOXHUTEIU OIHUM U3
CIIOCOOOB: BBIHECEHHE 3a CKOOKY, IpPYNIHMPOBKA, HCIOJIb30BaHHE (OPMYNT COKPALIEHHOTO YMHOXKEHMS; BBIACIATH KBaJpaT CyMMbl M Pa3HOCTH
OJTHOWJIEHOB; PACKJIa/blBaTh HA MHOXHTEIM KBAaJPAaTHBIH  TPEXUJICH; BBIIOJHATH IIPEOOpPa30BAHUS BBIPAKEHUH, COAEPIKAILIUX CTENEHU C LEeIbIMU
OTPHLIATEIILHBIMU MOKA3aTEISIMH, IEPEXOAUTh OT 3aIMCH B BUJE CTEIICHHU C IEJIBIM OTPULATEIbHBIM ITOKA3aTeNIeM K 3allMCH B BUE IPOOU; BHIIOIHATh
npeoOpa3oBaHus JAPOOHO-PAlMOHANIBHBIX BBIPAXKCHUI: COKpalleHue IpoOell, npuBereHue anredpandeckux apoleil k oOmeMy 3HaMEHATelNo,
CIIO’KE€HHE, YMHOKEHHE, JeJeHUEe alreOpandeckux ApoOeil, Bo3BeeHue anredpanueckoi ApoOu B HATypalbHYIO U IIEYI0 OTPULATEIbHYIO CTEIICHb;
BBINOJIHATE IPe0o0pa30BaHMsl BBIPAKEHUH, COJEp)KalUX KBaJpaTHbIC KOPHM; BBLAEIATH KBaJApaT CyMMBbl WM Pa3HOCTH JIByWIEHA B BBIPAXKEHUSX,
COZIep KAIINX KBaJpaTHbIE KOPHH; BBIOIHATH MPEOOpa30BaHMsI BRIPAKEHHM, COIEpKAIIUX MOIY/b. B IOBCEAHEBHOM KU3HU U TIPH U3YYCHUU IPYTUX
MIPEMETOB: BBHIMOIHATH MPEOOPa30BaHMS U JACHCTBUS C YUCIAMH, 3alIMCAHHBIMU B CTAaHJAPTHOM BHJIE; BBITIOIHITH MPE0Opa3oBaHMs alreOpandeCcKux
BBIPQ)XEHUI NPH pEeIIeHUH 3a]1a4 APYTHX y4eOHBIX PEIMETOB.

Ypasuenusa u nepasencmea OnepupoBaTb NOHATUSMHU: YPaBHEHHE, HEPAaBEHCTBO, KOPEHb YPAaBHEHHs, PCILIEHUE HEPABEHCTBA, PABHOCUJIbHBIC
ypaBHEHHUs, 00JIaCTh OINpENEICHHs] YpaBHEHUs (HEpaBEHCTBA, CUCTEMbl YpaBHEHHUI WJIM HEPABEHCTB); peIllaTh JIMHEHHBbIE YpaBHEHUS U ypaBHEHUS,
CBOJIMMBIE K JIMHEWHBIM C IOMOILBIO TOXIECTBEHHBIX MIPEOOPa30BAHUM; pelllaTh KBaJpaTHbIE YPABHEHUS U YPAaBHEHUS, CBOJAMMBIE K KBaJpPaTHBIM C
HOMOIIBIO TOXKAECTBEHHBIX MPe00pa30BaHuii; pemars APOOHO-IMHEHHbIC YPABHEHUS; peliaTh NPOCTEHILIE nPppaluoHaIbHble ypaBHeHus Buaa [ [ f
xal,ODDODOfxgx O ;pemars ypaBHeHUS BUAA n Xa [ ; pemath ypaBHEHHsI CITOCOOOM pa3IoKeHHs Ha MHOKUTEIH M 3aMEHBI TIEPEMEHHOI;
UCIOJIb30BAaTh METOJ WHTEPBAJIOB JUIsl PEIICHUs LEeNbIX M JpOOHO-pallMOHAIBHBIX HEPAaBEHCTB; pELIaTh JUHEIHbIE YpaBHEHHS U HEPAaBEHCTBA C
IapaMeTpaMH; pellaTh HECJIOKHBIE KBAJpPaTHbIE YPaBHEHHs C IapaMETPOM; penlaTh HECJIOKHBIE CHCTEMBI JIMHEHMHBIX YPAaBHEHHMM C IapaMeTpamu;
pelaTh HECJIIOKHBIE YPAaBHEHHUS B LIEJIBIX YHCIaX. B MOBCEAHEBHOMN JKU3HU U IIPU U3YYEHUM JIPYTUX IPEIMETOB: COCTABIIATh U PELIATh JTUHEHHBIE U
KBaJpaTHbIE YPABHEHUS, YpaBHEHHs, K HUM CBOJALIMECS, CUCTEMbl JIMHEHHBIX ypaBHEHUH, HEPABEHCTB NPH pEIICHUM 3a1ad APYruX y4eOHBIX
MIPEIMETOB; BBIMOJIHATH OLIEHKY MPaBAOINOA00Ms pe3yIbTaToOB, MOJyYaeMbIX NPU PEIIEHUH JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUHN M CUCTEM JIMHEHHBIX
YpaBHEHUI U HEPABEHCTB MPH PELICHUH 3a]a4 IPYruX y4eOHBIX MIPEIMETOB; BHIOMPATh COOTBETCTBYIONINE YPABHEHUSI, HEPABEHCTBA MJIM X CHCTEMBbI
JUIsL COCTaBIJICHUs MAaT€MAaTHUYECKOW MOJENM 3aJaHHOW peaJlbHOW CHUTyalud WIM INPUKIATHOM 3a7a4d; YMETb UHTEPIPETUPOBATH IOJIYYEHHBIN IIPU
pELICHUU YpaBHEHM I, HEPABEHCTBA WIM CUCTEMBI PE3YJIBTAT B KOHTEKCTE 3alaHHON PEAIbHOW CUTYallUU WIM IIPUKIIAIHOMN 3aa4H.

@ynxkyuu OneprupoBaTh MOHATUSAMU: (PYHKIMOHAIBbHAS 3aBUCUMOCTD, (YHKIUS, TpaduK QYHKIMH, CIIOCOOBI 3a/1aHns (QYHKIIUU, apTyMEHT U 3HauY€HUe
GbyHKIMM, 00NacTh OMpEeNeIeHUs] 1 MHOKECTBO 3HAYEHHHM (YHKIMH, HYIH (YHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIHUH,

YEeTHOCTH/HEUYETHOCTh (PYHKIIUH; CTPOHUTH I'papHKi TUHEWHON, KBaApaTHUHON (HYyHKINH, 0OpaTHOM MPONOPIHMOHATEHOCTH, (DYHKIIMU BUAA:



, » , ; HA TIpUMEPE KBAIPATHUIHON (YHKIIMHU, UCTIOJIB30BaTh MpeoOpa3oBanus rpaduka GyHkuu y=f(X) mis moctpoenus rpadukoB HyHKIIHIMA;
COCTABIISITh YPABHEHUSI MPSMOU IO 3alaHHBIM YCIIOBHUSIM: TPOXOJISIICH Yepe3 IBe TOYKHU C 3aJaHHBIMH KOOPIUHATAMH, MTPOXOASIICH Yepe3 JaHHYIO
TOYKY M TapajuIeIbHOM JaHHOW TpsAMOW; HCCleaoBaTh (GYHKIUIO 1O ee rpaduKy; HAaXOIUTh MHOXKECTBO 3HAUCHHH, HYIH, HPOMEKYTKH
3HAKOIIOCTOAHCTBA, MOHOTOHHOCTHU KBaI[paTI/I‘IHOﬁ q)yHKLII/II/I, OIICPUPOBATH TMOHATHUAMU: 1TOCICAOBATCIIBHOCTD, apI/I(i)MCTI/I‘-IeCKaSI nporpeccus,
reOMEeTpHUYECKasl MPOTPECCHs; peliaTh 3aJa4d Ha apu(METHUYECKYI0 M TE€OMETPHUYECKYIO MPOrpecCHi0. B MOBCEIHEBHON XU3HU U TPH H3yYCHUH
JPYTUX MPEIMETOB: WILTFOCTPHUPOBATH C TIOMOIIBIO TpaduKa pealbHyI 3aBHCUMOCTD WJIM TIPOIIECC TI0 UX XapaKTEPUCTHKAM; HCIIOIh30BATh CBOMCTBA U
rpaduK KBaJpaTHIHOW (QYHKIIUHU TPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Texcmosvie 3a0auu PemaTh IPOCTHIC U CIIOKHBIE 337]a49d PA3HBIX THUIIOB, & TAKXKE 3aJa4d MOBBIIICHHONW TPYAHOCTH; MCIOIH30BaTh Pa3HBIE KPATKUE
3aIlMMCU KaK MOACINU TCKCTOB CJIOXHBIX 3aaa4 IJIA IMMOCTPOCHUA IIONCKOBOI CXEMEI U pelICHuAd 3aaa4, pas3jiMdaTb MOACIIb TCKCTAa U MOACJIb PCHICHUA
3aJ]aui, KOHCTPYHPOBATh K OJTHOW MOJICIH PEIICHUS HECIOKHOW 3aJaud pa3Hble MOJICIU TEKCTa 3a/ia4yd; 3HATh M NMPHUMEHATh 00a criocoba mowucka
pemieHust 3a1a4 (OT TpeOOBaHMsSI K YCIOBUIO M OT YCJIOBHUSI K TPEOOBAHMIO); MOJICIMPOBATh PACCYXKICHUS MPH IMOMCKE PEIICHUS 337ad C MOMOIIbIO
rpa(b-cxeMI,I; BBIACIIATD OTAllbl pCHICHUA 3aJa4r U COACPKAHNEC KAKAO0T0 JTala; yMETh BI)I6I/IpaTI> ONTHUMAaJILHBIN MCTOJ pCHICHUA 3ala4r U OCO3HABATh
BBIOOp METO/1a, paCCMAaTPUBATh Pa3IMYHBIE METOJIbI, HAXOAUTh PAa3HbIC PEIICHHS 3a/1a41, €CITH BO3MOXKHO; aHAJM3UPOBATh 3aTPYAHEHUS TPU PEIICHUH
3aja4; BBIMOJIHATh PA3JIMYHbIC MPEOOpPA30BaHMS IMPEIUIOKCHHOW 3a/laud, KOHCTPYHpPOBATh HOBBIC 3aJauyd M3 JaHHOW, B TOM 4YHCIE OOpaTHbBIC;
WHTEPIPETUPOBATH BBHIYUCIUTENbHBIE Pe3yIbTaThl B 3ajjaue, UCCIENOBaTh MOJYUYEHHOE PEIIeHUE 3aaul; aHAIM3UPOBATh BCEBO3MOXKHBIE CUTYyalluU
B3alMHOI'O PACIOJOXKEHHUS JBYX OOBEKTOB M HM3MEHEHHE MX XapaKTEPUCTUK INPU COBMECTHOM JIBHIKEHUHU (CKOPOCTb, BpeMS, PacCTOSIHHE) IpH
pPEeIICHUHN 3a4a4 Ha JBUKCHHUC IBYX 00BEKTOB KakK B OAHOM, TaK W B IMPOTHBOIIOJIOXHBIX HAIPABJICHUAX, UCCICA0BATH BCCBO3MOXHBIC CUTyalluu IIPU
pellleHnr 3a/ad Ha JBWKEHHE MO peKe, paccMaTpuBaTh pa3HbIE CHUCTEMBbI OTCYETa; pelaTh PasHOOOpasHblE 3aJauyd «HA YacTH», pelaTh |
00OCHOBBIBaTh CBOE peIlleHHEe 3a/1ay (BBIIEISITh MaTEMAaTHUECKYI0 OCHOBY) Ha HAXOXXJIEHHE YacTH YMCia M 4YHCla MO €ro YacTH Ha OCHOBE
KOHKPETHOT'O CMBICJIa }Ip06I/I; 0CO3HABaTh U OOBSICHSITH HUACHTUYHOCTD 3aJia4 PAa3HbIX THIIOB, CBA3BIBAIOIIUX TPU BCIIMYHUHBI (Ha pa60Ty, Ha IMOKYIIKH,
Ha JIBI/I}KeHI/Ie), BBIICIATE OTH BCIMYHMHBI U OTHOIOCHHA MCEXAY HHMHU, IMPHUMCEHATH HUX IMPH PCUICHUH 3aJda4, KOHCTPYHUPOBATH COOCTBEHHBIE 3aga4
yKa3aHHBIX TUIIOB; BJIAJETh OCHOBHBIMU METOJIaMHU PEIICHUS 3a]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIMH; peliaTh 3aJa4d Ha MPOIEHTHI, B TOM YHCIE,
CJIOKHBIE TIPOIICHTHI C 000CHOBaHUEM, UCIIOJNIBb3Ys Pa3HbIe CIIOCOOBI; pelIaTh JIOTUYECKUE 3a7aui Pa3HbIMU CIIOCOOAMH, B TOM YHUCIIE, C IBYMs OJIOKaMH
" C TpEM OJIoKaMu JAaHHBIX C TIOMOIIIBIO Ta6J'II/H_[; peuaTth 3aaa4u 1Mo KOM6I/IHaTOpI/IKe " TCOpUU Bep0${THOCTeI>'I Ha OCHOBC HCITIOJIB30BaHUA U3YYCHHBIX
METOOAOB U 000CHOBBIBATH pEemICHUC; pCIIaTh HECIOXHBIC 3aJadu I10 MaTeMaTUYECKON CTaTUCTHUKE, OBJIAACTH OCHOBHBIMH MCTOAAMU PCUHICHUA
CIOKETHBIX 3a/1a4: apu(pmMeTHuecKuii, anredpandeckuii, mepedop BapuaHTOB, TEOMETPUUECKUN, TpaQUUECKUI, MPUMEHSITh UX B HOBBIX 110 CPAaBHEHHUIO C

U3Yy4YEHHBIMU CHUTyalUsX. B TOBCEAHEBHOM JKM3HU M IPU WU3YYCHHM APYIMX IPEAMETOB: BBIIEIATH IPHU PEIICHUM 3a4ad XapaKTEPUCTUKHU



paccMaTpuBaEcMoOM B 3ajade CUTYallud, OTIMYHBIC OT pealbHBIX (T€, OT KOTOPHIX aOCTParupoBaIUCh), KOHCTPYUPOBATh HOBBIC CHUTYAIlUU C YYETOM
ATUX XapaKTEPUCTHK, B YACTHOCTH, MPH PEIICHUH 3a7ad Ha KOHIICHTPAIMH, YYUTHIBATh IUIOTHOCTH BEIICCTBA; PEIIaTh U KOHCTPYHPOBATh 3aJ1a4yd Ha
OCHOBE PacCMOTPEHUS PEabHBIX CHTYAIlMi, B KOTOPBIX HE TpeOyeTCs TOYHBIM BBHIYMCIUTEIBHBIN PE3yNIbTaT; peliaTh 3a/Ja4d Ha JBHXKCHHUE IO PEKe,
paccMmarpuBasi pa3HbIe CUCTEMBI OTCUETA.

Cmamucmuxa u meopus eeposmuocmeri  ONepupOBaTh TOHATUSMHU: CTOJNOYATHIE W KPYrOBBIE JUArpaMMbl, TaONWIBl JTAaHHBIX, CpEIHEe
apudmeTnyeckoe, MearaHa, HauOOJIbIIee U HAMMEHbIIIES 3HAYCHUST BHIOOPKH, pa3Max BBIOOPKH, JUCIIEPCUS M CTaHIAPTHOE OTKJIOHEHHUE, ClydaitHas
W3MEHYUBOCTH; M3BJIEKaTh MH(POPMAIUIO, MPEACTABICHHYIO B TAOJIMIAX, HA JUarpaMmmax, rpadukax; COCTaBJIATh TaOJUIlbI, CTPOUTH JUArPaMMbl U
rpadMKy Ha OCHOBE JJAHHBIX; ONEPUPOBATH MOHITUIMHU: (HPAaKTOPHAIT YUCIIA, TIEPECTAHOBKU U COUYETAHHMsI, TPEYroJbHUK [lackans; mpuMEHSTh MPaBUIIO
MIPOM3BE/ICHUS MPU PEIICHUH KOMOWHATOPHBIX 3aJa4; ONEPHPOBATh MOHITHIMHE: CIIYYalHBIN OIBIT, CIIY9allHBIM BBIOOp, UCIIBITAHHE, PJIEMEHTAPHOE
ciyyaitHoe coObiTHe (MCXOM), KIACCHYECKOE OINPEACICHHE BEPOSITHOCTU CIYyYallHOTO COOBITHS, OINEpalud HaJ| CIy4alHbIMH COOBITHUSMU;
MPeICTaBIATh MHPOPMAIIMIO C MOMOIIBI0 KPYroB Dilliepa; pemaTh 3aJaud Ha BBIYMCIECHUE BEPOSTHOCTH C TOJCYETOM KOJIMYECTBA BApPHAHTOB C
MOMOIIBI0 KOMOMHATOPUKH. B TOBCETHEBHOW JXKM3HM W TPU U3YYCHUU APYTUX IMPEJAMETOB: HM3BIEKaTh, HHTCPIPETUPOBATH M IMPEOOPa30OBBIBATH
nH(OpMaIIHIO, MPEICTABICHHYI0 B Ta0JIMIaX, Ha aUarpamMmax, rpadukax, OTPakaloIIyl0 CBOWCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SIBJICHUI; OMPEACATh CTATUCTHYCCKUE XapPAKTESPUCTUKHA BHIOOPOK IO TaONMIaM, AuarpaMmam, rpadukam, BBIIOIHATh CPAaBHEHHUE B 3aBUCHMOCTH OT
[eTH pelleHHs] 3aJaud; OIEHUBAaTh BEPOATHOCTh peaJbHBIX COOBITMHA W sBICHUU. [eomempuueckue ¢ueypst OnepupoBaTh TMOHATHUIMHU
TCOMETPUUYECKUX (UTYp; HW3BJICKATh, WHTEPIPETHPOBATh W TPe0oOpPa30oBBIBATh MH(DOPMAIMIO O TEOMETPUYCCKUX (PUTypax, MPeACTaBICHHYIO Ha
gepTekax; MPUMEHSITh TeOMeTpHUecKre (DaKThI IS PEIIeHUs 3a/1a4, B TOM YHCIIE, TIPEIOIaraouX HECKOJIBKO MaroB penieHus; (HopMyIHupoBaTh B
MPOCTEHIINX CIyYasiX CBOWCTBA U MPHU3HAKH (UTYP; JTOKa3bIBaTh T€OMETPUUYECKUE YTBEPKACHUS, BIAJETh CTAaHAAPTHON KiIaccU(UKAIMEH MITOCKUX
¢buryp (TpeyrolpHUKOB U YETHIPEXYTrOJBbHUKOB). B TMOBCeIHEBHOW >KM3HM W TPU HU3YYEHHH JPYIHX IMPEAMETOB: HCIOJIb30BaTh CBONCTBA
TeOMETPHUYECKUX (DUTYp JUIS PEHICHHUS 3aJ1ad MPAKTHYEeCKOTO XapakKTepa W 3aj1ad W3 CMEXHBIX JUCHHILTUH. OTHOomeHus OnepupoBaTh MOHITHSIMH:
pPaBEHCTBO (UTYp, paBHBIC (UTYPHI, PABEHCTBO TPEYTOJHHUKOB, MAPAJUICTLHOCTD MPSAMBIX, MEPICHIUKYIIIPHOCTD MPSMBIX, YTIIBI MEXKIY MPSMBIMH,
MEPICHIUKYIIAP, HAKJIOHHAsS, IPOeKIus, mogooue ¢uryp, mogodHbie GUTypsl, TOI0OHBIE TPEYTrOJLHUKH; PUMEHATh Teopemy Darneca u TeopeMy o
MIPOTMOPIIMOHANIBHBIX OTPe3Kax MpH PEUICHUH 3ajay; XapaKTepHU30BaTh B3aWMHOE DPACIIOIIOKEHHE MPSIMON U OKPYKHOCTH, JIBYX OKpYKHOCTei. B
MTOBCETHEBHOM JKM3HU U TIPH U3YICHHUH JPYTHUX TPEIMETOB: HCIOJIH30BaTh OTHOIICHHS JUTSI PEIICHHUS 33]1a4, BOZHUKAIOIINX B PEATbHOMN YKH3HHU.
Hszmepenus u evruucnenuss OnepupoBath MPeCTABICHUSIMHA O JUTHHE, TUIONIAI1, 00beMe Kak BenuanHaMu. [Ipumenste Teopemy [Tudaropa, hopmyirer
Iomaau, 0obeMa Ipu PelIeHu MHOTOIIIATOBBIX 33/1a4, B KOTOPBIX HE BCE TaHHBIE MPECTABIICHHI SIBHO, & TPEOYIOT BBIYUCIICHUN, OTIEPUPOBAThH OOJiee

IIMPOKUM KOJMYECTBOM (POPMYII JUIMHBI, TUIOMIATH, 00bEMa, BHIUMCIATh XaPaKTEPUCTUKH KOMOMHAIUN GUryp (OKPYKHOCTEH W MHOTOYTOJIbHUKOB)



BBIUUCIIATh PACCTOSTHUSI MEX1y (Urypamu, IPUMEHSATh TPUTOHOMETpHUYECKHE (POPMYIIBbl AJI BBIYMCICHHUN B 00Jiee CIOXKHBIX CIIydasX, MPOBOIMUTH
BBIUUCIICHUS] HA OCHOBE PAaBHOBEIMKOCTH U PABHOCOCTABICHHOCTH; IPOBOIUTH MPOCThIE BBIYMCICHHS HA 0OBEMHBIX Teax; (OPMYJINPOBATh 33/1a4u Ha
BBIUUCIIEHUE JUINH, IJIOIIAJAeH 1 00bEMOB U pelaTh uX. B moBceHEBHON >KM3HU U IPU M3YYEHUHU APYIHX MPEAMETOB: IPOBOIUTH BBHIYMCIEHUS HA
MECTHOCTHU; IPUMEHSTH (YOPMYJIBI IPU BHIYUCICHUAX B CMEXKHBIX yIEOHBIX MPEIMETax, B OKPY)KAIOILIEH e CTBUTEILHOCTH.

T'eomempuueckue nocmpoenus W300paxkars reomerpudeckue (UIypsl 10 TEKCTOBOMY M CHMBOJBHOMY OIHMCAHMIO; CBOOOJHO OIEPUPOBATH
YEPTEKHBIMU HMHCTPYMEHTAMH B HECJIOXKHBIX CIIydasX, BBINOJIHATh IIOCTPOEHHUS TPEYrOJbHUKOB, IPUMEHATH OTACIbHBIE METOABI IOCTPOCHHMU
LUPKYJIEM U JIMHEHKOW M HPOBOJIUTH NMPOCTEHIIME MCCIENOBAHUS YMCIA PELICHWH; M300pakaTh THUIIOBBbIE IUIOCKHE (UIYpbl U OObEMHBIE Teja ¢
IIOMOILBIO IIPOCTEUINNX KOMIIBIOTEPHBIX MHCTPYMEHTOB. B IOBCEIHEBHOW JKU3HU M IPU U3YYEHUU APYTHX IPEAMETOB: BBIIOIHATH IIPOCTEUIINE
MOCTPOCHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM KHU3HH;, OLIEHUBATh Pa3MePhl PEaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeobpaszosanua OnepupoBaTh MOHATHEM JABMKEHHMsS U IpeoOpa3oBaHUs MOAO0OMs, BIaleTh NPHEMaMHU IOCTPOEHUs (GUIYp C HCIIOJIb30BaHHEM
JBI)KEHUHM M mpeoOpa3oBaHUN MOA00Ms, NIPUMEHSATh MOJTYYEHHbIC 3HAHUSA U ONBIT ITOCTPOEHUM B CMEXHBIX HPEAMETaX U B PeaJbHbIX CUTYaLHAX
OKpY’KaIoIIero MUpa; CTPOHUTH (PUTYpY, MOJAOOHYIO JaHHOW, TMOJIH30BATHCS CBOMCTBAMH MONOOWS A 0OOCHOBAHUS CBOWMCTB (DUTYp; NMPHUMEHSTh
CBOWCTBA JBW)KCHUH UIA NPOBEACHUS MPOCTEHITNX 00OCHOBAaHWN CBOMCTB (uryp. B mOBcenHEBHOW KM3HM U MPH W3YYEHUH JPYTUX MPEIMETOB:
IIPUMEHSTH CBOICTBA ABMKEHUM U MPUMEHATh OA00ME 1J1s1 HOCTPOCHUM M BHIUMCIICHUI.

Bexmopwi u xoopounamer na niockocmu OnepupoBaTh MOHATUSMH BEKTOp, CyMMa, pPa3HOCTb BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YMCIO, Yol
MEXy BEKTOPAMH, CKASIPHOE NPOU3BEICHUE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPAMHATHI BEKTOPA; BBINOJIHATH JEUCTBUSA HaJ BEKTOPAMH
(crmoxeHue, BBIYUTAHUE, YMHOKEHHE Ha YHCIIO), BBIYUCIATH CKAISIPHOE IIPOU3BEIEHUE, ONPEENIATh B IPOCTEHIINX CIydasX yrojl MEeKIy BEKTOpaMH,
BBINOJIHATH Pa3JI0kKEeHHUE BEKTOPA Ha COCTABIIIONINE, TPUMEHATh MOJYyYeHHbIE 3HAaHUS B (pU3MKe, MOIb30BATHCS (POPMYIION BBIUUCIEHHS PACCTOSHUSA
MEXJy TOYKaMU 0 M3BECTHBIM KOOpIMHATaM, MCIOJb30BAaTh YpaBHEHHs (UTyp Ul pelleHHs 3aJay; MPUMEHSATh BEKTOPbl M KOOPAWHATHI JUIs
pelIeHusl FTEOMETPUYECKHX 3a7]a4 Ha BBIYNCIECHUE JUINH, YIJIOB. B IMOBCETHEBHOMW KU3HU U IIPU U3YYEHUH JIPYTUX MIPEAMETOB: HCIOJIb30BATh IMOHATHS
BEKTOPOB U KOOPAMHAT JUIs PellleHus 3aa4 1o Gpu3uke, reorpaduu 1 IpyruM y4eOHbIM MIPEAMETaM.

Hcmopusa mamemamuky XapakTepu30BaTh BKJIAJ BHIIAIOMMXCA MAaTEMAaTHKOB B Pa3BUTHE MaTeMAaTHKH U MHBIX HaYYHBIX 00JIaCTel; MOHUMATh POJIb
MareMaTuku B pasButuu Poccun. Meronbl marematuku VMcnonbs3ys u3ydeHHBIE METOABI, IIPOBOJUTH JOKA3aTEIbCTBO, BBINOIHATH OIPOBEPKEHUE;
BbIOMpATh M3YYEHHbIE METOJbl U MX KOMOMHAIMM JI pEelIeHHs MaTeMaTH4YeCKUX 3aJad; HCIOJIb30BaTh MAaTeMaTHYeCKUe 3HaHUS JUIsl ONMHUCAaHUS
3aKOHOMEPHOCTEN B OKPYXKAIOLIEH TEHCTBUTEIBHOCTH U MPOU3BEACHUAX UCKYCCTBA; IPUMEHSTh IPOCTENUINE MPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU MAaTEMaTUYECKUX 3a]1a4.

BblnyCKHLlK noJydum 603MONCHOCNTb HAYUUMbCHL 8 7-9 knaccax IJIg CTICIITHOT' O IMTPOJOJIZKCHHU A 06pa30}33H1/1;1 Ha yr.IIy6JICHHOM YPOBHC



Onemenmol meopuu mMHodxtcecms u mamemamuyeckou Jnoeuku CBOOOJTHO ONEPUPOBATHO TOHATHUSMU: MHOXECTBO, XapaKTEPUCTUKU MHOXKECTBA,
AJIEMEHT MHOYKECTBA, MyCTOE, KOHEUHOE M OECKOHEYHOE MHOXKECTBO, TIOJIMHOXKECTBO, MMPUHAJIC)KHOCTD, BKIIFOUCHHE, PABEHCTBO MHOYKECTB, CIIOCOOBI
3aJIaHFe MHOJKECTBA; 3aJaBaTh MHOKECTBA PA3HBIMHU CIIOCOOAMU; MPOBEPATH BHIMIOJHEHHE XapaKTEPUCTHYECKOTO CBOMCTBA MHOXKECTBA; CBOOOJHO
OMEepUpPOBAThH MOHATUSIMU: BHICKa3bIBAHUE, ICTUHHOCTD M JIO)KHOCTh BBICKA3bIBAHUSI, CIIOKHBIE U MPOCTHIC BHICKA3bIBAaHUS, OTPUIIAHUE BHICKA3bIBAHUM;
HUCTHHHOCTb M JIOKHOCTh YTBEPXKICHHS M €r0 OTPHIIAHUS, ONEPAIMU HAJl BHICKA3BIBAHUSMU: W, WIH, HE; YCIOBHBIC BbICKAa3bIBaHUS (MMILIHKALIIMH);
CTPOUTDH BBICKA3bIBAaHUS C MCIIOJIb30BAaHUEM 3aKOHOB alireOphbl BHICKa3bIBAaHUN. B 1MOBCceIHEBHON KMU3HM U MPU U3YUEHUHU JIPYTUX MPEIMETOB: CTPOUTH
paccykJIeHHsI Ha OCHOBE MCIIOJIB30BaHMS TIPABUII JIOTHUKH; UCIIOIh30BaTh MHOYKECTBA, OTIEPAIIMH C MHOXKECTBAMH, MX rpaduyecKoe MPeACTaBICHUE IS
OIMHMCAHUs PEATLHBIX MPOIIECCOB U SIBJICHUIA, IPH PEIICHUU 33724 APYTUX YIEOHBIX TPEIMETOB.

Yucna CBOOOMHO ONEPUPOBATH TMOHATHSIMH: HATYpPaJIbHOE YHUCIIO, MHOXKECTBO HATYPaIbHBIX YHCEN, IIEJI0€ YHCIIO, MHOXKECTBO IIETBIX YHCEII,
OOBIKHOBEHHAs Jpo0Ob, JECATUYHAS APOOb, CMEIIAHHOE YHMCIIO, PAIIMOHAIBLHOE YHCIIO0, MHOXKECTBO PAIIMOHAJILHBIX YHCEN, UPPAIlMOHAIIBHOE YHCIIO,
KOpPEHb CTENEHU N, JEUCTBUTEIIBHOE YMCIO, MHOXECTBO JEHUCTBHUTENIbHBIX YHCEJI, TI'€OMETPUYECKAs] HHTEpIpeTalusi HaTypalbHBIX, LEJbIX,
paIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, MOHUMATh W OOBSICHATH PA3HUILy MEXKIY MMO3MIMOHHOW W HEMO3WIIMOHHONW CHCTEMaMH 3alliuCH YHUCEIT;
MEPEBOAUTH YUCIIA U3 OJHOM CUCTEMBI 3alUCH (CUCTEMBI CUYUCIICHHS) B IPYTYIO; I0KAa3bIBaTh U MCIOJIb30BAaTh MIPU3HAKH JCIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11 cymMBbl U IPOU3BENECHUS YUCEN IIPU BBIIIOJIHEHUHU BBIYMCIICHUI U PELIEHUU 33/a4; 3HaTh ONPE/ICICHUE MOHATHS, 3HaTh U YMETh J10KA3bIBaTh
CBOICTBA (IPU3HAKHU, €CIIM OHHM €CTh) MOHSATHUSA, XapaKTePH30BaTh CBSI3U C APYTUMHU MOHITHIMH, MPEACTABIAS OJHO MOHSATHE KaK YacTh IIETOCTHOTO
KOMILJIEKCa, HMCIOJB30BaTh TMOHSTHE M €r0 CBOMCTBA IMPHU MPOBEACHUHM PACCYXKICHHH, JT0KA3aTeIbCTB, PEIICHUM 3a7ad. BBIIOJHATH OKPYIJICHUE
palMOHAITBHBIX U UPPAITMOHAIIBHBIX YHCEIl C 33JJaHHON TOYHOCTBIO; CPABHUBATDH JICUCTBUTEIIBHBIC YMCIIA PA3HBIMU CIIOCO0AMH; YIIOPS0UYMBATh YK CIIA,
3amMcaHHble B BUJIE OOBIKHOBEHHOW W JECATUYHOW NpoOH, YKcla, 3allMcaHHbIe C MCIONIb30BaHHEM apu(METHYECKOro KBaJIpaTHOTO KOPHS, KOpHeEH
crenienn Oonbiie 2; HaxoauTh HOJl m HOK umcen pasHbiMu crocobamMu M UCHONIB30BaTh WX MPH PEIICHUH 3a]a4; BBIMOIHITH BBIUYKUCICHHS U
npeoOpa3oBaHus BBIPAKEHUH, COACPKAIUX JEHCTBUTEIbHBIEC YHCIa, B TOM YHCJIE€ KOPHU HATYpaJbHBIX CTETCHEH. B MOBCeIHEBHON XU3HU U TIPH
M3Y4YEHUHU JIPYTUX MPEIMETOB: BBIOIHATh U OOBSCHATH PE3YJIbTATHl CPABHEHHS PE3YJIBTATOB BBIYMCICHUN TP PEIICHUH NMPAKTUYECKUX 3a/1a4, B TOM
qrclie MPUOTMKEHHBIX BBIYUCICHUH, MCIONB3yS pa3Hble CIIOCOOBI CPaBHEHMIA; 3alHCHIBATh, CPABHUBATH, OKPYIJISATh YMCIIOBHIE JAHHBIE PEabHBIX
BEJIMYMH C HUCIOJh30BAaHHUEM DPA3HBIX CHUCTEM H3MEPEHHS; COCTAaBJIATh M OICHUBATH PAa3HBIMU CIOCOOAMH YHCIIOBBIC BBIPAKEHUS MPU PEIICHUU
MPaKTUYECKUX 3a/1a4 U 337a4 U3 APYTUX YIeOHBIX MPEIMETOB.

Toorcoecmesennvie npeoobpazosanus CBOOOTHO ONMEPUPOBATH MOHATHUSAMH CTEMEHU C IEJIBIM M IPOOHBIM TOKa3aTesieM; BBIMOJIHATH JTOKa3aTeIbCTBO
CBOMCTB CTETICHH C LEIBIMU U APOOHBIMH MOKA3aTEISIMU;, OTIEPUPOBATH MOHSATUSMHU «OHOUICH», KMHOTOWICHY», KMHOTOWICH C OJHON MEPEMEHHO Iy,

«MHOT'OYJICH C HCCKOJIbBKUMU TTCPEMCHHBIMMN Y, KOB(l)(bI/ILII/IeHTBI MHOTI'O4JICHA, «CTaHAAapPTHAsA 3allMChb MHOI'O4JICHA», CTCIICHbL OJHOYJICHA U MHOT'OYWICHA,



CBOOO/IHO BJIAJIETh PUEMaMH IPeoOpa30BaHMs IEIBIX U IPOOHO-PAMOHAIBHBIX BBIPAKEHHI; BBITOIHAT PA3I0KEHHE MHOTOWICHOB HA MHOKHUTEIH
Pa3HBIMHU CIIOCOOaMH, C UCIIOJIB30BAaHWEM KOMOMHALMI pa3lNYHBIX MPUEMOB; HCIOIB30BaTh TeopeMy Buera n Teopemy, oOparHyto Teopeme Buera,
IUISL TIOWCKA KOpHEW KBaJIpaTHOTO TPeXWIeHa W JUIA pEIICHHs 3a/1ad, B TOM YHUCIE 3a7ad C MapaMeTpaMl Ha OCHOBE KBaJpaTHOTO TPEXWICHA;
BBITIOJIHAT JISJIEHUE MHOTOWICHa Ha MHOTOWIEH C OCTAaTKOM; JOKa3bIBaTh CBOWCTBA KBAJIPAaTHBIX KOPHEH W KOpPHEH CTENEeHH n; BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUH, COlepKaIUX KBAIPaTHbIE KOPHU, KOPHHU CTEIIEHH N; CBOOOTHO OTIEPHPOBATH MOHATUSMH «TOXIECTBOY», «TOXKIECTBO Ha
MHOXKECTBE», «TOKAECTBEHHOE MPeoOpa30BaHME»; BBINOIHATH PA3IWYHBIE NMPeoOpa3oBaHUs BBIPAKEHHH, COAEpKalMX MOAYIU. B moBceqHeBHOM
KM3HU M TPU M3YYCHHHU JAPYTUX HPEAMETOB: BBINOIHATH MPE0Opa30BaHUS U JACHCTBUS ¢ OYKBEHHBIMU BBIPQKECHHUSIMHU, YHCIOBBIE KOA(PPHUINCHTHI
KOTOPBIX 3alMCaHbl B CTAHAAPTHOM BHJI€; BBIIIOJIHATH IPE0OPa30BaHMs PAlIMOHATBHBIX BRIPAXCHUN IPU PELUICHUN 33734 IPYTHX YYeOHBIX MPEIMETOB;
BBITOJIHATH IIPOBEPKY MPABIONOA00US PU3NIECKUX U XUMUIECKUX (POPMYII Ha OCHOBE CPAaBHEHHUS Pa3MEPHOCTEH U BAJICHTHOCTEH.

Ypaenenus u nepasencrsa CBOOOAHO ONEpUPOBATh NOHATHUSAMM: ypaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIC YPaBHEHUs M HEPAaBEHCTBA, YpPaBHEHHUE,
SIBJISIFOILICECS] CIIEACTBUEM JIPYrOro YpaBHEHHUS, YpaBHEHHs, PaBHOCWIBHBIE HAa MHO)KECTBE, PABHOCWIBHBIC MPe0oOpa3OBaHUSl ypaBHEHHIA; pelaTh
pasHble BHIBl YpAaBHEHHA W HEPAaBEHCTB M HMX CHCTEM, B TOM YHCJIE€ HEKOTOphle ypaBHeHHS 3 u 4 cremeHed, ApoOHO-palMOHATIBHBIE M
UppalnroHalbHbIe; 3HaTh TeopeMy Buera sl ypaBHEHHI CTETEHHU BBIIIE BTOPOW; MOHUMATh CMBICI TEOPEM O PAaBHOCWIBHBIX W HEPAaBHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHHH M YMETh MX JIOKa3bIBaTh; BIAJETh PA3HBIMU METO/IaMH PEICHHS yPaBHEHUH, HEPAaBEHCTB U UX CHCTEM, YMETh BBIOMpATh
METOJ pellleH!s] 1 0OOCHOBBIBATh CBOM BHIOOP; MCHOJIB30BATH METOJ MHTEPBAIOB JJIsl PELICHUs HEPAaBEHCTB, B TOM YHCIE JAPOOHOPALMOHATIBHBIX U
BKITIOYAIOIIUX B ce0s HMppalrOHaJIbHBIE BBIPAKEHUS; pemaTh aireOpandeckue YpPaBHEHHS M HEPAaBEHCTBA M WX CHCTEMBI C IapaMeTpaMu
anreOpandeckuM W TpapuuecKuM METOJaMH; BIIAACTh PAa3HBIMH METOJAMH J[0KAa3aTelhCTBA HEPABEHCTB, peIlaTh YPaBHEHHUS B IENIBIX YHMCIAX;
n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBaeMble ypaBHEHUSMH, HEPABEHCTBAMHM M HUX CHUCTEMaMH. B MOBCETHEBHOHM >KM3HM U IpPU U3yYCHHUU
APYTUX MPEIMETOB: COCTABIATh U PELIaTh ypaBHEHHs, HEPABEHCTBA, UX CHUCTEMbI NPH PEIICHHM 3aJad JAPYrHMX y4eOHBIX MPEIMETOB; BBINOJIHATH
OLIEHKY TPaBIOION00UST pe3yabTaTOB, MOJYyYaeMbIX TPH PEIICHUH Pa3INYHBIX YpaBHEHHI, HEPABEHCTB M WX CHCTEM IPH PEUICHWU 3a/ad APYTHX
Y4eOHBIX MPEIMETOB; COCTABIIATh U PENIaTh YPaBHEHHS M HEPABEHCTBA C ITapaMeTpaMu NPU PEIICHUH 3a/1a4 JPYTUX YIeOHBIX MMPEIMETOB; COCTABIISTh
ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY, OIMCHIBAIOIIME pEATbHYIO CUTYallMI0 WM TNPHUKIAIHYIO 33/]ady, HHTEPHIPETHPOBATh MOJIY4YEHHBIE
pe3yIbTaThI.

@ynxyuu CBOOOIHO OIEPHPOBATH TOHSATHIMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCHMOCTb, 3aBUCHMasi M HE3aBHCHUMas INepeMeHHbIe, (PyHKIHS,
CTIOCOOBI 3a/1aHusl PYHKIINHU, apTYMEHT U 3HaueHHe (PYHKIMH, 00JIaCTh ONpeIeTIeHUs 1 MHOKECTBO 3HA4YCHUS (YHKIMU, HYTH (QYHKIIUHU, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIIMH, HauOOJbIIee M HaUMEHbILEE 3HAUYEHUS, YETHOCTH/HEYETHOCTh (DYHKIMM, MEPUOTUYHOCTD (DYHKIIHH,

rpaduK (QyHKIMH, BEpTHUKAIbHAS, TOPU30HTAJIbHAS, HAKJIOHHAS aCUMIITOTHI; TpaduK 3aBHCUMOCTH, HE SIBIISIOUICHCS (QYHKUUEH, CTpOUTH rpaduku



GyHKUIMA: JTUHEWHOW, KBAJAPAaTUYHOM, IPOOHO-TMHEHHOHM, CTEMEHHOW MpH pPa3HbIX 3HAYCHHMSIX IIOKa3aTels CTENeHH, yX [ ; HWCIoJIb30BaTh
npeobpaszoBanus rpaduka Gyrxiuu [ [y fX [J mis mocrpoenus rpadukos ¢yukuuii [ [y af kx b c (0 [J [J ; aHanusupoBars cBoWCTBa PYHKIIUIN 1
BUJ rpaduka B 3aBUCUMOCTH OT IapaMeTpoB; CBOOOJHO ONEpUPOBATh MOHATHSIMHU: IOCIEI0BATEIbHOCTb, OTPAHUYEHHAs IOCJIEI0BATENbHOCTb,
MOHOTOHHO BoO3pacTaromasi (yObIBaromiasi) IOCJIeA0BAaTEIbHOCTh, IMpeNeN MOCIeI0BATEeIbHOCTH, apu(pMETHYECKas MPOTPeccusi, reoMeTpuvecKas
nporpeccusi, XapakKTepUCTUIECKOEe CBOMCTBO apu(hMETHUECKON (TEeOMETPUYECKO ) MPOTPECCHH; UCIOIb30BATH METO/I MATEMAaTHUYECKON MHIYKIIUH JIS
BbIBOZAa (hopMyJI, /0OKa3aTeslbCTBA PABEHCTB M HEPAaBEHCTB, pELIEHMs 3ajad Ha JAEIMMOCTb; MCCIEOBaTh IOCIEI0BATEIbHOCTH, 3aJaHHbIE
PEKYPPEHTHO; peliaTh KOMOMHUPOBAHHbIE 3a/1a4id HA apu(METHUUYECKYI0 U T€OMETPUUECKYIO NPOrpeccuy. B moBceJHEBHOM JKHU3HU U NPU U3Yy4EHUU
IPYyruX NPEAMETOB: KOHCTPYHPOBAaTh M HCCIEAOBaTh (DYHKIMHM, COOTBETCTBYIOUIME pEATbHBIM IpOIECCaM M SBICHUSAM, WHTEPIPETUPOBATH
MOJTyYCHHBIE PE3yJbTaThl B COOTBETCTBUU CO CHENM(HUKON HCCIETyeMOro IMpolecca WIHM SBICHHS, WCIOJIb30BaTh TpapUKH 3aBUCHMOCTEH IS
HCCIIEIOBAaHMsI PEalbHbIX MPOLIECCOB M SBJICHUN; KOHCTPYHPOBaTh M MCCIENOBATh (DYHKIUHM NPU PEIICHUH 3ajau JPYrux ydyeOHBIX HpPEIMETOB,
MHTEPIPETHUPOBATH NOJIYUECHHBIE PE3YJIbTAaThl B COOTBETCTBUHM CO CHEIM(PUKON yueOHOro npeamera.

Cmamucmuxa u meopus geposmuocmeti CBOOOJHO ONEPUPOBATH MOHITUSMHU: CTOJIOYATHIE W KPYTOBBIC JAMArpaMMbl, TaOIUIBI TaHHBIX, CpEIHEE
apupMeTHIeCcKoe, MeIaHa, HanOoJbIllee U HAaMMEHBIIee 3HAUeHUSI BBIOOPKH, pa3Max BBIOOPKH, MUCIIEPCHUS U CTAaHAAPTHOE OTKJIIOHEHHUE, CIydaiHas
M3MEHYMBOCTb; BbIOMpaTh HambOosiee yAOOHBIM croco0 mpencTaBieHUs WH(GOpMAIMM, aJeKBAaTHBIN ee CBOMCTBaM M LEJIAM aHajlIu3a; BBIYUCIATH
YHCIIOBbIE XapaKTEPUCTUKH BHIOOPKH; CBOOOIHO ONEPUPOBATh MOHATUAMU: (pakTOpUan yucia, HepecTaHOBKU, COUETaHUS U pa3MEIIEeHUs, TPEYTOJIbHUK
[Tackanst; cBOOOIHO OmepUpoBaTh MOHATHSAMH: CIy4YaillHBIA OIBIT, CIy4alHbIN BBIOOP, WCIBITAHUE, DJEMEHTAPHOE CIIy4ailHOe COObITHE (HCXO.),
KJIACCMYECKOE OIpe/IesIeHne BEPOSTHOCTHU CIy4dailHOro COOBITHS, ONEpaluy Haj CIy4ailHbIMHU COOBITHSIMH, OCHOBHbIE KOMOWHATOpHBIE (POPMYIIBI;
CBOOOJTHO OTNEpPHUPOBATH MOHATHIMMU: CIIy4alHBIN OMBIT, CIy4ailHbIM BBIOOp, HCIIBITAHUE, HIEMEHTApHOE CclydaiiHoe coObITHE (MCXOJ), KIacCHYecKoe
OIpeJIeJIEHUE BEPOSITHOCTU CIIy4alfHOrO COOBITHS, ONEpalliy HaJ CIy4aifHbIMU COOBITUSIMH, OCHOBHBbIE KOMOMHATOPHbIE (POPMYIIBI; 3HATH MPHUMEPHI
CITyJailHBIX BEJIMYWH, W BBIUYUCISATh UX CTATUCTHUYECKUE XapaKTEPUCTUKH; MCIIOIB30BaTh (OPMYIIBI KOMOMHATOPUKY TIPU PEIICHUH KOMOMHATOPHBIX
3ajad; pemaTh 33a7a4d Ha BBHIYMCIICHHE BEPOSTHOCTH B TOM YHCIE C MCHOJb30BaHWEM (hopMyi. B moBcenHeBHOW KM3HU M TPU W3YUEHHUH APYTHX
MPEIMETOB: MPEACTABIATh MHPOPMALMIO O peaJbHBIX MpOLEccax M SBICHHUAX CHOCOOOM, aJeKBAaTHBIM €€ CBOWCTBAM W LEJNH MCCIEIOBaHUS;
aHAJIM3UpPOBaTh M CPaBHHUBATH CTATHCTUYECKHUE XAPAKTEPUCTHKH BBIOOPOK, IMOJYYEHHBIX B IPOLIECCE PEIICHUS MPUKIAJAHON 3a1adyM, HU3Yy4eHUs
peanbHOTO SIBJIICHUS, PEIICHHS 3afaddl W3 APYruX Y4eOHBIX MPEIMETOB; OICHHBATH BEPOSITHOCTH PEATBHBIX COOBITHH W SIBJICHHN B Pa3IMYHBIX
CUTYaIHsX.

Texcmogvle 3a0auu Pemarh MpOCTHIE M CIIOKHBIE 3a/1a4M, a TaKXKe 3a/Ja4d MOBBIIICHHON TPYIHOCTH M BBIICIATH UX MAaTEMaTHYECKYIO OCHOBY;

pacro3HaBaTb PasHbIC BUAbI U TUIIBI 3a4a4; HCIIOJIB30BATh PA3HBIC KPATKHUC 3allMCU KAaK MOACIIM TCKCTOB CJIOXKHBIX 3aJ4ad U 3ajad MMOBBIIIICHHOM



CJIOKHOCTH JJIs1 TIOCTPOCHUSI TIOMCKOBOI CXEMBI U PEIIeHUs 3a/1a4, BBIOUPAaTh ONTHUMAaJIbHYIO JIJISl pacCMaTpUBaeMOl B 3ajjaue CUTYallud MOJIENb TEKCTa
3a/1a4y; pa3audaTh MOJEIb TEKCTa U MOJEIb PEIICHUS 3aJa4l, KOHCTPYUPOBATh K OJHOM MOJENN PELICHUs CIOKHBIX 33]a4 pa3Hble MOJAEIIA TEKCTa
3aJlauM; 3HaTh U MPUMEHATH TPHU crocoba Moucka penieHus 3afad (0T TpeOoBaHMs K YCIOBUIO M OT YCJIOBHS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN);
MOJICIMPOBATh PACCYKICHUS MPH MOMCKE PEIISHHs 3a/1a4 ¢ TOMOIIBIO Tpad-CXEMBbI; BBIICNIATh ATAIbI PEIICHH 3a/1a41 U COJepKaHUE KaKI0TO ITAIa;
yYMETh BBIOMpPATh ONTHMAIbHBI METOJ pEIICHHs 3aJaud M OCO3HaBaTh BBHIOOP METOAA, pacCMaTpUBaTh pPA3JIMYHbIE METOIbI, HAXOAWTH pPa3HBIC
pelleHrs 3aJadd, €cld BO3MOXKHO; aHAJIM3UPOBATh 3aTPYAHEHHUS NPHU PELICHUHU 3a/ay; BBINIOJIHATH pPa3lInyHble MpeoOpa3zoBaHUs MPEASIOKEHHOM
3aJlauM, KOHCTPYUPOBATh HOBBIC 3a/1a4 U3 JaHHOMW, B TOM YHclie 00paTHbIE; HHTEPIPETUPOBATH BEIUMCIUTENbHBIE PE3YJIbTATHI B 3aaUe, UCCIE0BATh
MOJTyYEHHOE pEIlIeHHE 3a/1a41; U3MEHATh YCIIOBHE 3a/1a4 (KOJIMYECTBEHHBIE MIIM KAaUeCTBEHHbIE JAHHBIE), UCCIIEI0BAaTh H3MEHEHHOE IPe00pa3oBaHHOE;
aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAl[MM B3aMMHOI'O PACIOJIOKEHUS JBYX OOBEKTOB U MU3MEHEHHME MX XapaKTEPUCTHK IPU COBMECTHOM JIBHIKEHUU
(ckopocTh, BpeMsl, paccTOSIHUE) MPH PEIICHUU 3a7ady Ha JBWKEHHE IBYX OOBEKTOB KaK B OJHOM, TaK UM B IMPOTHUBOIOJOKHBIX HANpPaBICHUSX,
KOHCTPYMPOBaTh HOBBIE CUTyalldd HA OCHOBE HM3MEHEHHUs YCJIOBHUM 3a/aud MpHU JBUKEHUU IO PEKE; MCCIIEJOBAaTh BCEBO3MOXHBIE CUTYallUHU MpPU
pelIeHnr 3aja4y Ha JIBWKEHHUE [0 pPEeKe, paccMaTpuBaTh pa3Hble CUCTEMBbl OTCUETA; pEIlaTh Pa3sHOOOpA3HbIE 3a/Jayd «HA YacTH»; pelaTh U
00OCHOBBIBAaTh CBOE peIICHHE 33134 (BBLACTATH MATEMaTHUECKYI0 OCHOBY) Ha HAaXOKJICHHME YacTH 4YHCIa M YHCIa 10 €ro 4YacTh Ha OCHOBE
KOHKPETHOT'O CMBICIIA IPOOH; OOBACHATh UASHTHYHOCTD 33/1a4 Pa3HBIX TUIIOB, CBS3BIBAIOLINX TPU BEJIMYMHBI (Ha pa0boOTy, Ha MOKYIIKU, HA IBUXKEHUE),
BBIICTISITh OTU BEJTMYUHBI U OTHOIICHHS] MEXKAY HUMU, IPUMEHAITh UX MPH PEIICHUU 33]a4, KOHCTPYHPOBaTh COOCTBEHHBIE 3a7]au yKa3aHHBIX THUIIOB;
BJIa/IETh OCHOBHBIMH METOJAaMM pEIICHUs 3a/lad Ha CMECH, CIUIaBbl, KOHLEHTpPALMH, MCMOJIb30BaTh MX B HOBBIX CHUTYyalMSX IO OTHOLIEHUIO K
M3Y4YEHHBIM B Ipoliecce 00y4YeHHs; peliaTh 3ajaul Ha MPOLIEHTHI, B TOM YHCIIE, CJIOKHBIE MIPOLEHTHl C 000CHOBAaHHEM, UCIOJIB3YS pa3HbIE CIIOCOOBI;
peliaTh JIOTUYECKUE 3a/1a4l Pa3HbIMH CIIOCOOAMH, B TOM YHCIIE, C IBYMs OJIOKaMU U C TpeMs OJIOKaMHU JTaHHBIX ¢ TIOMOIIbIO TaOJIUII; pemiaTh 3a1aun
0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE UCIOIB30BaHUS U3YUYEHHBIX METOJ0B M OOOCHOBHIBAThH PEIICHUE; PEIIaTh HECIOKHbIE 3aauH
[0 MaTeMaTHYeCKOW CTAaTHCTUKE; OBJIAJIETh OCHOBHBIMH METOJAMM pEIIEeHUs CIOKETHBIX 3ajad: apupMeTHUecKHil, anredpandeckuii, mnepedop
BApUAHTOB, T€OMETPUUYECKHUM, rpadUUECKUii, MPUMEHATh MX B HOBBIX IO CPAaBHEHUIO C M3YYCHHBIMH CUTyalMsX. B MOBCETHEBHOU XU3HU U TIPU
M3y4YEHUU JIPYrUX MPEeIMETOB: KOHCTPYUPOBATh HOBBIE /JI JTAaHHOM 3a/1aud 3a/JlauHble CUTYAllMU C YYETOM pealbHBbIX XapaKTEPUCTHK, B YACTHOCTH,
MpU pElICHUH 3a7a4 Ha KOHIIEHTPAllUM, YYUTHIBATh IJIOTHOCTh BEIIECTBA; pellaTh U KOHCTPYHMPOBATh 337aud HA OCHOBE PACCMOTPEHUS peajbHBIX
CUTyallui, B KOTOPBIX HE TpeOyeTcs TOUHBIN BBIYUCIUTENbHBIM pe3ysbTaT; peliaTh 3a/1a4d Ha JABM)KEHUE 10 PEeKe, paccCMaTpuBas pa3HbIE CHCTEMBI
0TCYeTa; KOHCTPYUPOBATH 3a/laYHbIE CUTYAIH, IPUOINKEHHbIE K peaTbHOU JEHCTBUTENbHOCTH.

T'eomempuueckue ueypvr CBOOOIHO ONEPUPOBATH TECOMETPUUYECKUMHU TOHSATHAMU TpU pEIIEHUH 33aJad M MPOBEACHUU MaTEeMaTUYECKUX

paccyXJIeHH; caMOCTOSTENbHO (HOPMYIHPOBATH OMpPEICTCHHUSI TeOMETPUYECKHX (PUTYp, BBIABHraTh TUIIOTE3bI O HOBBIX CBOWMCTBAX M INPHU3HAKAX



reoMeTpruecKuX (puryp u 000CHOBBIBATh WJIM ONPOBEPraTh UX, 0000IATh MM KOHKPETU3UPOBATh PE3ybTaThl HA HOBBIE KJIACChl (PUTyp, TPOBOJIUTH B
HECJIOKHBIX Cllydasx KilaccupUKauio (Uryp mo pa3lIuyHbIM OCHOBaHMSAM; MCCIEIOBATh YEPTEKHM, BKIIOYas KOMOMHALMU (QUryp, M3BIIEKATh,
MHTEPIPETHUPOBATh U IPeoOpa30BbIBATE HHGOPMALIMIO, IPEACTABICHHYIO Ha YepTeKax; peliaTh 3ala4d FeOMETPUUECKOr0 COAEPIKaHMs, B TOM YU CIIE B
CUTYyalUsAX, KOTJa aJITOPUTM PEIICHUs HE CIEYeT SBHO U3 YCIOBHS, BBITOIHATH HEOOXOAUMBIE JUIS PELICHUS 3a/1a4M JIOTIOJHUTENIbHBIEC TIOCTP OCHHS,
HCCIIEIOBAaTh BO3MOXKHOCTh MPUMEHEHHsI TeopeM B (OpMyIl Ui pelieHus 3a1a4; GopMylInpoBaTh M JIOKa3bIBaTh T€OMETPHUECKUE YTBEpxkaeHus. B
IIOBCEJHEBHOM JKU3HU U IIPU U3YYEHUH JIPYTUX MPEIMETOB: COCTABIIATh C UCIIOJIb30BAaHUEM CBOWCTB T€OMETPUUYECKUX (PUT'Yp MAaTEMaTHUECKU € MOJIENIH
IUI PEIICHNUs 3aa4 IPAKTUYECKOr0 XapaKTepa U 3a/1ad U3 CMEKHBIX JUCLMILINH, HCCIEI0BATh IOJyYEHHBIE MOJEIHN U HHTEPIIPETUPOBATh PE3YJIbTaT.
Omuowenus Bnanetb NMOHATHEM OTHOLICHHWS KaK METalpeAMETHBIM; CBOOOIHO ONEpUPOBATh MOHITUSMHU: PAaBEHCTBO (UTYp, paBHbIC (UTYPHI,
PaBEHCTBO TPEYTrOJIbHUKOB, NapajuIeIbHOCTb NPSMbIX, HNEPIEHIUKYISIPHOCTh MPSIMbBIX, YIJIBI MEXAY NPSAMbIMH, NEPIEHIUKYIAp, HaKJIOHHAs,
IpOeKIus, moxodue Guryp, moo0Hsie GUrypsl, 10100HBIE TPEYrOJIbHUKH; UCIIOIb30BaTh CBOMCTBA MOA00MS U PABEHCTBA (PUTyp MPH pEILIEHUH 3ajad.
B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB: HCIIOJIB30BaTh OTHOLIEHUS IS IIOCTPOEHUS U UCCIIEN0BAaHU MAaTEMATUYECKUX MO AEIEH
O00BEKTOB peaTbHON KHU3HHU.

Hzmepenus u eviyucienuss CBOOOJHO ONEPUPOBATH TMOHSATHSAMU JUIMHA, IUIOIMAAb, OOBEM, BEIMYMHA yria Kak BEJIWYMHAMH, HUCIIOIB30BaTh
PaBHOBEJIMKOCTh M PABHOCOCTABJIEHHOCTh IPU PEIIEHUH 3a/7ad Ha BBIUUCIIEHHE, CaMOCTOATENIBHO I0JIydyaTb M HCIOJIb30BAaTh (OPMYJbI IS
BBIUUCIIEHUH yIoniaaeit 1 o0beMoB GUryp, cBOO0AHO ONEPUPOBATh IUPOKUM HAOOPOM (OPMYIT Ha BBIYMCICHHUE IIPU PELICHUH CIIOKHBIX 337a4, B TOM
quyclie W 3aJa4 Ha BBIYMCIEHUE B KOMOMHALUAX OKPY)KHOCTH M TPEYroJIbHMKA, OKPYKHOCTH W YETHIPEXYroJIbHHWKA, a TaKKe C IPUMEHEHUEM
TPUTOHOMETPHUH; CAMOCTOSATENBHO (POPMYJIMPOBATh TMIOTE3bl M MPOBEPATh UX JOCTOBEPHOCTh. B MOBCEIHEBHOW XU3HU M MPU HU3YUYEHUH JIPYTHX
IIPEIMETOB: CBOOOAHO ONEPUPOBATh (POpMyIaMH MPH PEIICHUH 33a]a4 B IPYTUX YUeOHBIX MTPEeIMeTax U MPpU NPOBEIEHUH HEOOXOAUMBIX BBIYMCICHU B
peanbHON KU3HU.

I'eomempuueckue nocmpoenus OnepupoBaTh MOHATHEM HabOpa 3JEMEHTOB, ONPEACISIONIUX IeOMETPHUUECKYI0 (DUrypy, BIaZeTh HAOOPOM METO/I0B
MTOCTPOECHUN IUPKYJIEM U JIMHEHWKOW; MIPOBOJIUTH AHAIW3 W PEAM30BBIBATH JTAIlbl PEIICHMS 3a/1a4 HA NOCTpoeHue. B MOBCETHEBHON XKM3HU U IIPH
U3YYEHHUH JPYTUX MPEIMETOB: BHITOIHATH MOCTPOSHHS HA MECTHOCTH; OLIEHUBATh Pa3Mephl pealIbHBIX 00BbEKTOB OKPYKAIOIIETr0 MUpA.
IIpeobpazosanua OnepupoBaTh ABIKEHHSIMH U MPeoOpa30OBaHUSAMH KaK MeETalpeIMETHBIMH TMOHATHAMHU; ONEPHUPOBATh IMOHATHUEM JBHXECHUS U
npeoOpa3oBaHus 1MoA00Us sl 000CHOBaHMH, CBOOOHO BIIaE€Th IPHUEMaMHU ITOCTPOESHUSI (PUTYp C TOMOILBIO IBUXKEHUH U ITpeoOpa3oBaHus noaoous, a
Takke KOMOMHAIMSMHU [JBUKEHHUH, ABI)KEHUH M NpeoOpa3oBaHUil; HCIOJB30BATh CBOWCTBA JBWKEHUH U NpeoOpa3oBaHHUMl Uil MNPOBEACHUS
00OCHOBAHUS U JOKA3aTEJIbCTBA YTBEPKACHUI B TEOMETPUHN U APYIHX yUEOHBIX MpEAMETax; MM0JIb30BaThCs CBOMCTBAMU JBWKEHHN U IpeoOpa30BaHHN

IpU pelIeHUN 3a7ady. B moBcenHEBHON KM3HU U MPH M3YyYCHUU JPYTUX MPEIMETOB: INPUMEHATh CBOMCTBA IBM)XCHUH W MPHUMEHATH MOJ00ME IS



MOCTPOCHHUI W BBIYMCICHUH. BEKTOphl M KOOpAMHATHI Ha TUIOCKOCTH CBOOOIHO ONMEpPHpPOBATH TOHSATHSIMH BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHCIIO, CKAISIPHOE MPOU3BEIEHHE BEKTOPOB, KOOPIUHATHI Ha IUIOCKOCTH, KOOPAMHATHI BEKTOpPA; BJIAJCTh BEKTOPHBIM U
KOOPJMHATHBIM METOJIOM Ha IUIOCKOCTH JUIS PEUICHUs 3a/7a4 Ha BBIYHMCICHHUE M JOKa3aTeNbCTBA; BBITIOJIHITH C IMOMOIIBI0 BEKTOPOB U KOOPIMHAT
JI0Ka3aTeIbCTBO M3BECTHBIX €My T'€OMETPUUYECKUX (haKTOB (CBOMCTBA CPEAHHUX JIMHHA, TEOPEM O 3aMeYaTeIbHBIX TOYKAX U T.II.) U MOJy4aTh HOBBIC
CBOWCTBA M3BECTHBIX (DUTYpP; UCTOIL30BaTh YpaBHEHUs (GUTYp Ui pEIICHHsS 3a7ad U CaMOCTOSITEIIBHO COCTABISATh YPAaBHEHUS OTACIBHBIX IIOCKUX
¢buryp. B noBceIHEBHOM KU3HU U NIPH U3YYCHUU JPYTHX PEAMETOB: HCIIOIB30BAaTh MMOHITHS BEKTOPOB U KOOPAMHAT JUISl PEIICHHS 3a/1a4 110 (U 3HKE,
reorpaduu U APYrUM y4eOHBIM MPEIMETaM.

HUcmopus mamemamuxu [ToHUMAaTh MaTEeMaTUKY KaK CTPOTO OPTaHM30BAHHYIO CHCTEMY HAYYHBIX 3HAHUU, B YACTHOCTHU BIIQJICTh MPEACTABICHUSIMU 00
AKCMOMATHYECKOM TIOCTPOCHHUM TE€OMETPHUH W TEPBHYHBIMH TIPEJCTABIICHUSIMU O HEEBKIMIOBBIX TEOMETPHUSX; pacCMaTpHBaTh MATEMATHKy B
KOHTEKCTE MCTOPHH Pa3BUTHsSI IMBUIIM3ALMU U UCTOPHH Pa3BUTHUSl HAYKH, MIOHMMATh POJb MAaTEMaTHKU B pa3BUTHU Poccuu. MeTonpsl MaTeMaTuKu
BrnaneTs 3HaHUSIMU O PA3JIMYHBIX METO/IaX OOOCHOBAHUS M OIPOBEPIKCHUSI MATEMATHUECKUX YTBEPIKJICHUN U CAMOCTOSITEIIbHO TIPUMEHSITh UX; BIIAJICTh
HaBBIKAMU aHAJIM3a YCJIOBUS 3a/1a4d M ONPEICIICHUS TTOIXOSAIINX JUIs PeIICHHS 3a/1a4 U3yYEeHHBIX METOOB WM MX KOMOWHAIINI; XapaKTepru30BaTh
MPOM3BEJICHUS HCKYCCTBA C YYE€TOM MATeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE, HCIOIh30BaTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH B

CaMOCTOATCIBHOM TBOPUYCCTBC.

Copepxanue y4e0OHOr0 nmpeamMera

YerpipexyroJbHUKH. MHOTOYTOJIBHUK, BBITYKJIBIH MHOTOYTOJIbHHUK, YEThIPEeXyroibHUK. CymMMa YIJIOB BBIIYKJIOTO MHOIOYTOJIbHMKA. BrimcanHuble u
OIMCaHHble MHOTOYrojbHUKH. [IpaBuibHble MHOTOyroiabHUKH. Ilapannenorpamm, ero coiicTBa u npusHaku. lIpsMoyrosnbHuk, KBajapar, pomO, Ux
CBOIcTBa U mpu3HaKku. Tpanenus, cpeaHss JUHUS Tpaneuu; paBHoOeIpeHHas Tpaneuus. OceBas U [eHTpalbHa CUMMETPHUS.

Inomans. [TonsaTue miomaau MHOroyronbHuKa. [Inomaau npsMoyronbpHIKa, MapaienorpaMmma, TpeyroibHuka, Tpaneuuu. Teopema [Tudaropa.

IlonoOHbIe Tpeyronbuuku. IlogoOHbie TpeyroabHuku. [IpusHaku momobust TpeyroibHUKOB. [IpumeHeHHe mogo0usi K J10Ka3aTeabCTBY TEOPEM U
pewennto 3a1a4d. CUHYC, KOCHHYC U TAHI'€HC OCTPOTO YIJla IPSAMOYTOJBbHOTO TPEYTOJbHUKA.

OxpyxHOCTb. B3anMHOe pacnosnoxeHue npsMoil U okpyxHocTu. KacarenpHas K OKpY)KHOCTH, €€ CBOWCTBO M NpHU3HAaK. LeHTpasIbHbIM, BIUCAHHBIN
YIJIbl; BETMYMHA BIIMCAHHOTO YIJIA; JABYX OKPY)KHOCTEH; paBEHCTBO KacaTeJIbHBIX, MPOBEIEHHBIX M3 OJHOM TOUKH. MeTpuyeckue COOTHOUIEHHS B
OKpPY>KHOCTH: CBOMCTBA CEKYIIHX, KacaTelbHbIX, XOpA. OKpYyKHOCTb, BOIUCAaHHAsI B TPEYTOJbHUK, U OKPY)KHOCTb, OIIMCAHHAsl OKOJIO TPEYTOJIbHHKA.
BrincanHble 1 onucaHHbIe YEThIPEXYTroJbHUKY. BriicaHHbIE M ONKMCaHHBIE OKPYKHOCTH IIPABUIBHOTO MHOTOYTOJIBHUKA.



TemaTH4ueckoe IJIAHUPOBAHHUE ¢ YKA3aHUEM KOJIUYECTBA YaC0B, OTBOAHUMbBIX HAa OCBOCHHE KaK10#l TeMbl

Ne | Copeprxanue MmaTepuasa Koua- KiroueBbie BocnuTaTeIbHbBIE 3212491
§ BO
yac
IToBTOpEHME Kypca reOMeTpUH 7 Kilacca 2 - BOCIIUTAHUE aKKypPaTHOCTH, YCUIYUBOCTH, IIPHIIEKHOCTH,
- opMHpPOBaHKE TMIHOCTHBIX MTO3UTHBHBIX KaYECTB
IIKOJIbHUKOB,
-BOCIIMTAHHE YBEPEHHOCTH B CBOMX CHJIAX,
-CO3/IaHHE CUTYAIMH yCIeXa Ha YPOKe
I'naBa V. YerbipexyroibHuku (144) - IPUBUTHE UHTEpPECa K FTeOMETPUH
REY > - BOCIIUTAaHUE MAaTEMaTUYECKON peUEBOM KyJIBTYpHI,
HOTI'OYI'OJIbHUKH -BOCIHHUTAHHE [T03HABATEIbHON aKTUBHOCTH,
2 | IMapajuienorpamMm 1 Tparnerust 6 OTBETCTBEHHOCTH, CMEJIOCTH CYXKICHHI, KPUTHUECKOTO
3 | lIpsmoyronbuuk. Pom6. KBagpar 4 MBILITCHHUS,
4 | Pemenue 3amau 1 - hopmupoBaHUEe CLIOCOOHOCTE BBIMOJIHEHUS Pa3IUYHbIX
Konumponvnas paboma Nel 1 PHUCYHKOB 1 HCPTEXKEH,
- BOCITUTAHHUE OCMBICIICHHON Y4eOHO e TEIIbHOCTH.
I'nasa VI. llnomans (14 4) - IPUBHUTHE UHTEpPECa K TCOMETPHUH,
1 | Inomaae MHOTOYTOTFHUKA 2 - BOCIIUTAHHE MAaTEMATHYECKOW PeUeBO KYJIbTYPBI,
2 | [nomaau mapasienorpaMma, TPeyroJabHUKA U TPAenu 6 ~BOCIMTAHUC NMOSHABATCIBHON aKTHBHOCTH,
OTBETCTBEHHOCTH, CMCEJIOCTH CYKACHUH, KPUTHYECCKOI'O
3 | Teopema ITudaropa 3 ’ YA - KP
MBIIIJICHUA,
4 | Pemrenne 3agau 2 .
7% - 2 1 - opMHpOBaHKE CIIOCOOHOCTEN BBITOTHEHUS PA3IHUHBIX
OHMPOIbHAR padoma Jy2 PUCYHKOB U 4EPTEKEIA,
- BOCIIUTAHUE OCMBICIIEHHOW Y4€OHOM NeSITeTLHOCTH.
I'nasa VII. ITogo0ubIe Tpeyroyisuuku (19 v) - IPUBUTHE HHTEPECA K TEOMETPUH.
1 | Onpenenenue mMo0OHBIX TPEYTOIHHIUKOB 2 - BOCIIUTaHHE MaTEMATHYECKOU PEYEBON KYIBTYPBI,
2 HpI/I3HaKI/I I'IOIIO6I/I}I TPEYTrOJIbHUKOB 5 -BOCIIMTAaHUE ITO3HABATCIIbHOU aKTI/IBHf)CTI/I,
Ko’impo.”b”a}l pa50ma jv-o3 1 OTBETCTBEHHOCTHU, CMEJIIOCTU CYXKACHHUU, KPUTUICCKOI'O
3 11 5 - 7 MBIILIEHHUS,
pUMEHEHHE NMOA00us K JI0Ka3aTEIbCTBY TEOPEM U PELICHHUIO 3aa4 - (hOPMUPOBAHHE CIIOCOBHOCTEH BHITIOTHEHNS PasIHIHbIX
4 | CooTHOIIEHUS MEXKYy CTOPOHAMHH YTIIAMH MPSIMOYTOIHHOTO TPEYTOJbHUKA 3 PHCYHKOB I YepTeei,
Konmponsnaa paboma Ned 1 - BOCIIUTAHUE OCMBICIICHHOW Y4eOHOMU JIeSITebHOCTH.
I'naBa VIII. OkpyxHoctb (17 1) - IPUBUTHE HHTEPECA K TEOMETPUH,
1 | KacarenbHas K OKPY)KHOCTH 3 - BOCIIUTAHKE MaTEMAaTUUECKON peueBOU KyJIbTYpHI,
2 HeHTpaHI)HBIe U BIIMCAHHBIE er'IBI 4 -BOCIIMTAHHUEC II03HABATCIIbHOU aKTI/IBHf)CTI/I,
OTBETCTBEHHOCTH, CMEIIOCTH CY)KICHHMH, KPUTUIECKOTO
3 | Yetnlpe 3aMeyaTenbHbIe TOUKUTPEYTOIbHUKA 3 ’ YA - KP
4 | BnrcanHast ¥ ONKMCaHHAs O oc 4 MPHLIICHIT,
PHH HHAA 1 ONMHCARHAA OKPyaHOCTH > - hopMHpOBaHKE CIIOCOOHOCTEH BBIIOTHEHUS PA3IMYHBIX
eHIeHUE 33134




Konmponvnaa pavoma Ne 5

PUCYHKOB U YEPTEXKE,
- BOCTUTAHHUE OCMBICIIEHHON Y4eOHOI e TEIIEHOCTH

IToBTOpenue. Pemenue 3axaq

- BOCIIUTaHNE aKKyPaTHOCTH, YCUAUYUBOCTH, IPUIIEKHOCTH,
- (hopMHUpOBaHUE TUYHOCTHBIX IIO3UTHBHBIX KaueCTB
LIKOJIBHUKOB,

-BOCIIMTaHNE YBEPEHHOCTH B CBOUX CHJIaX, -CO3JaHNE
CUTYyallU! YCIIEXa Ha YPOKE

UTOI'O

68

TemaTH4yeckKoe INIAHUPOBAHUE




Ne Tema ypoka Jdarta npoBenenust
ypoka IJIaH paxr
n-n
1 IToBTOpenue y4eOHOro Mmarepuajia Kypca 7 kiaacca. Ilopropenue
2 IToBTOpEHME
3 YeT1bipexyroJbHUKH. MHOTOYTOJIbHUKH
4 MHOTOoyroIbHUKH
S) [Tapannenorpamm
6 [Tpu3naku napasuienorpamma
7 Pemenue 3anay no teme "Ilapamnenorpamm”
8 Tpanenus
9 Teopema Daieca.
10 3aga4M HA TOCTPOCHUE
11 [TpsimoyronbHHUK
12 Pom6. KBanpar
13 Pewenue 3amau
14 OceBas 1 LIEHTpaJIbHAss CUMMETPUH
15 Pewenue 3amau
16 KonTponbnas padora Nel no teme "HeTblpexyronbHUKn"
17 Iimomane. Ilnomane MHOTOYroJbHUKA
18 [1nomaas MHOrOyroJapHUKa
19 [Tnomanpe mapamienorpamma
20 [1nomane TpeyroibpHUKa
21 [Tnomane TpeyroibHUKa
22 [1nomane Tpanenuu
23 Pemenue 3a1a4 Ha BeIYMCIIEHUE IITOMAAeH Gpuryp
24 Pemenne 3a1a4y Ha BeIUMCIEHUE TUIOMAAe Gpuryp
25 Teopema IIugaropa
26 Teopema, oOpatras Teopeme [Tudaropa
27 Pemenue 3amau
28 Pemenue 3amau
29 KonTponpnas pabora No2 mo teme "Ilnomann"
30 Iloxo6ubie TpeyroabHuku. OnpeneneHue mog00HBIX TPEYTOIBHUKOB
31 OTHOIICHNE TUIOMIAICH MOAOOHBIX TPEYTOJIHBHUKOB
32 ITepBblii MpHU3HAK 11010011 TPEYrOJIHHUKOB
33 [TepBrbIit mpr3Hak mo00us TPEyronbHUKOB. Pemenne 3amay.
34 Bropoii u TpeTnii npu3HaKku NoA00Hs TPEYTrOJIbHUKOB
35 Pemenue 3a1ay Ha mpuMEHEHNE TPU3HAKOB TOI0OMS TPEYTOJILHUKOB




36

Pemienue 3a1a4 Ha MPUMEHEHUE IPU3HAKOB MOIO0US TPEYTOJIHHUKOB

37 Kontponbras padota Ne3 o treme "[lomoO6HBIE TpEyronbHUKH"

38 Cpenusisi TUHMS TPEYTOJIbHUKA

39 Cpenusis TUHUS TPEYroJIbHUKA

40 CBOIICTBO MeMaH TPEYroJbHUKA

41 [TponoprinoHanbHBIE OTPE3KH

42 ITponopuyoHanbHbIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

43 W3mepurenbHble pabOThl HA MECTHOCTH

44 3ajaun Ha MOCTPOSCHUE METOAOM IO00US

45 CuHHyC, KOCUHYC U TaHT'€HC OCTPOr0 yrja NpsIMOYroJbHOIO TPEYroJbHUKA

46 3HayeHus CUHyca, KOCUHYca U TaHreHca Jyuist yriaoB 30, 45, 60 rpagycoB

47 CoOTHOIIEHUS MEX/1y CTOPOHAMU U YIJIaMU NPSMOYToJIbHOIO TpeyrojbHuKa. Penienue 3anau.

48 KonTponbnas padora Ne4 no teme "CoOTHOIIEHUS MEX/1Y CTOPOHAMU U YIJIaMU IPSIMOYTOJIbHOTO
TpeyroJbHUKA"

49 OkpyKHOCTb. B3auMHOE pacronokeHue NpsiMor U OKPYKHOCTH

50 KacarenbHast K OKpy>KHOCTH

o1 KacarenbHas k okpykHOCTH. Penienue 3agad.

52 I'pagycHas Mmepa qyru OKpY>KHOCTH

53 Teopema 0 BrricaHHOM yTIIe

54 Teopema 06 oTpe3Kax nepeceKkarouxcs Xop

55 Pemenue 3anay no teme "lleHTpaibHbIe U BOMCAHHBIE YIJIBI"

56 CBOWCTBO OMCCEKTPHCHI YTIIA.

57 CepenMHHBIN EPIEHAUKYIISIP

58 Teopema 0 TOUKe repecedeHunst BEICOT TPEYroJbHUKA

59 CBoiCTBO OMCCEKTPHUCHI YIIa.

60 CepenHHBIN ePIeHANKYIISP

61 Teopema 0 TOUKe nepecedeHust BBICOT TPEYroJbHUKA

62 BrnincaHnHas OKpy»KHOCThb

63 CBOIICTBO OMMCAHHOTO YETHIPEXYTOJIbHUKA

64 Pemenue 3ana4 no teme "OkpykHOCTB"

65 Pemenue 3amad mo teme "OKpyXHOCTB"

66 KonTtponbHast pabora Ne5 o reme "OkpyXHOCTB"

67 IToBTOpEeHne U cucTeMaTH3alUsA Y4eOHOT0 MaTepHuaJa.
IToBTOpeHune

68 IToBTOpenue




Jlureparypa
1. Teomerpusi. 7 — 9 kmacchl: yueOHUK Aiis obmeoOpa3oBarensHbix yupexaenuit / JI.C. Aranacsa, B.®. byry3os, C.b. Kagomues, 3.I'. [To3usk, 1.U.
Onuna. — M.: [Ipocsemienue, 2014. — 384 c.
2. 3uB b.I'. 'eomerpus. Jlunakruaeckue marepuaisl. 8 knace / b.I'. 3uB, B.M.Meiinep. — M.: IIpocsemenue, 2015. — 159 c.
3. A.Il.EpmogBa, B.B.I'omo6oponbko, A C EpmoBa. CamocTosATenbHBIE U KOHTPOJBbHBIE paboThl mo reomerpuu. M. Unekca, 2013.-240c ( B
3JIEKTPOHHOM BH/IE)

UToroBsasi KOHTpoNLHas paboTa no reomeTpumn 8 knacc. BapnaHT 1.

1. 3apaHmeHangute nnowagb NPAMOYIroJibHOIro TpeyroJibHUKa, eCrin ero KateTt U rMnoTeHy3a paBHbl COOTBETCTBEHHO 28 n 100.

9 12

2. 3apaHwe. Hangute nnowaab Tpaneuuun, n3obpakEHHON Ha PUCYHKE.

3. 3apanwme . OgHa 13 CTOPOH napansnenorpamma paBHa 12, a onyuieHHas Ha Hee BbicoTa paBHa 10. HanguTte nnowagb napannenorpaMmma.
B A

b~

4. 3apaHue. Otpesok AB = 48 kacaeTcsi okpy>xHOCTU pagnyca 14 ¢ ueHTpom O B Touke B. OkpyxHOCTb nepecekaeT oTpe3ok AO B
Touke D. Hangute AD.

C

W

5. 3apgaHue. A B Touka O — ueHTp okpyxHocTH, ZAOB = 84° (cm. pucyHok). HanauTte Benuunny yrna ACB (B rpagycax).

B

6. 3apaHwue. HaiguTe TaHreHc yrna B TpeyronbHuka ABC, n306paEHHOro Ha pUCYHKe.

38
u N
LJT- 1

7. 3apaHue. Ha pucyHke nsobpaxeHa Tpaneuus ABCD. Wcnonb3ys pucyHok, HanguTe sin /BAH



8. 3apaHue. B tpeyronbHuke ABC yron C npamon, BC =8, sin A =0,4. Hangute AB.

9. 3apaHwme. Yenoek, pocT KOTOPOro paBeH 1,8 M, CTOUT Ha paccTosiHUK 16 M OT ynn4Horo choHaps. MNpu 3TOM AfMHA TEHU YenoBeka paBHa 9 M.
Onpepgenute BbICOTy ooHapst (B MeTpax).

——

T — _ll,EM
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16 M oM

I

1. Hangute nnowagb KBagparta, OonmMcaHHOro BOKPYT OKPY>KHOCTW paauyca 7.

FogoBasi KOHTPOJILHasA paboTa no reomeTpuun 8 knacc. BapuaHTt 2

1. 3agaHue.

Hangute nnowanb NPAMOYIroJ1IbHOIo TpeyrosibHUKa, eCrin ero KatetT U rmnoTeHy3a paBHbl COOTBETCTBEHHO 40 n 85.

2.3apaHue. ? 12 HanguTe nnowanp Tpaneumm, n3o0pakEHHOM Ha PUCYHKE.

3. 3apanue. OgHa 13 CTOpoH napansenorpamma pasHa 20, a onyleHHasa Ha Hee BbicoTa paBHa 23. Hangute nnowagb napannenorpamma.
B A

4.3apaHwe. OTtpesok AB = 40 kacaeTcs OKpy>XHOCTU paguyca 75 ¢ ueHTpom O B Touke B. OkpyxHOCTb NnepecekaeT oTpe3ok AO B
Touke D. Hangute AD.

5. 3aganue. < B Touka O — LieHTp okpyxHOCTH, ZACB = 24° (cM. pucyHok). HaiiauTe BennuuHy yrna AOB (B rpaaycax).



6. 3agaHue.

Hargute TaHreHc yrna C tpeyronbHuka ABC , n306paXKEHHOro Ha PUCYHKe.

.

D
7. 3apaHue. Ha pucyHke nsobpaxxeHa Tpaneums ABCD. WNcnonbays pucyHok, Hangute COS ZHBA,

',.
s

8. 3apanue. B tpeyronbHmke ABC yron C npsamon, BC = 3, cosB = 0,6. Hangute AB.

—

oul |\
N

9. 3apaHue. ? 1m Ha kakoM paccTosiHAM OT (POHAPS HAXOAWUTCS YenoBek?

10. HaiiguTe nnowasb kBagpaTa, OnMcaHHOro BOKPYT OKPY)XKHOCTM paauyca 8.

[ogoBas KOHTpoJibHas paboTa no reomeTpun 8 knacc. BapuaHTt 3.

1. 3apaHue.

Hangnte nnowagb NnpAMOYrofibHOro TpeyrosfibH1Ka, ecii ero KateT un rmnoTeHy3a paBHbl COOTBETCTBEHHO 3unb.
1B

BO a2
4B

5
2.3apaHue. 64 EL

Hangute nnowagp Tpaneuun, n3obpakEHHON Ha PUCYHKE.

3. 3apaHue. OgHa 13 CTOPOH NapansnenorpammMa pasHa 16, a onylLleHHas Ha Hee BbiCOTa paBHa 25. Hangute nnowaab napannenorpaMmma.



Ji B
4. 3apaHue. K okpy>XHOCTM C LeHTpoM B Touke OnpoBeaeHbl kacatenbHas AB 1 cekywas AO. Hangute paguyc oKpyXHo-

ctn, ecnn AB = 12 cm, AO = 13 cwm.

5. 3apaHue. ¥B Touka O — LEHTpP OKpYyHOCTH, LACB = 32° (cMm. pucyHok). Hangute BenuudnHy yrna AOB (B rpagycax).
B
1
/.-'
A c
6. 3apaHue. HarguTe TaHreHc yrna A tpeyronbHuka ABC, n3o06paXEHHOro Ha pUCYHKe.
TR
/ V.
7 4
L

7. 3apgaHue. Ha pucyHke nsobpaxeH napannenorpamm ABCD. Mcnonb3ysa pucyHok, Hangute sin ZHBA
8. 3apanue. B tpeyronbHuke OAB yron B paseH 90°, AB = 6, sinO = 0,3. Hangute OA.
(B MmeTpax) oT hoHaps CTOUT YENOBEK POCTOM 2 M, €CNN ANMHA €ro TeHn pasHa 1 M, BbicoTa boHapst 9 m?

9. 3apaHume. Ha kakom pacctosaHmm (B meTpax) oT boHaps cTouT Yenosek poctoM 1,8 M, ecnv AnnHa ero TeHu pasHa 9 M, BbicoTa ooHaps 4 m?

T—
4 M —
kt —_— II,EM
! o
? 9 M )

10. Hangute nnowanb KBagpara, OnmMcaHHOro BOKPYr OKPY>KHOCTU paguyca 6.

'y
¥
f
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