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r. BoTkuaCck

I. INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro mnpeamera «Airedpa» COCTaBlI€Ha B COOTBETCTBMM € TpeOoBaHusMU DenepanbHOrO rocylapCTBEHHOIO
00pa3oBaTENBHOIO CTAaHAApPTa OCHOBHOTO O0IIEro o0Opa3oBaHUs, TPEOOBAHUSIMU K PE3y/IbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpaMMbl
OCHOBHOT0 0011ero oopazoBanusi, Ha ocHOBe [IpuMepHON OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHHUA MO Y4eOHOMY
npeamery «AnreOpa» , Ha OCHOBE aBTOPCKOM mporpaMMsbl mo anredpe: Anrebpa. Meromudeckue peKOMeHAAaNuu. 7 Kiacc: ydyeOHoe mocobue s
obmeobpaszopar. opranuzauuii / [C.b.CyBopoBa, E.A.bynumosuu, JI.B.Ky3nenoBa u np.[. — M. : IIpocemenue, 2014-17. u ucnons3yercss s
ob0yuyenns yuamumxcs MBOY COII Nel B 8 ab6 kmaccax. YueOHBIH mpeaMer «AnreOpa» BXOAMT B MPEAMETHYIO o0nacte «Maremaruka u
nHpOpMaTHKAY.

Pabouas mporpamMmMa peanusyercs U BEIETCs 10 YIeOHUKaM:

5 kiace — MaremaTuka. 5 kiacc: yuel. st yyanuxes o0mieooOpa3osat. opranuzainuii /I'.B.Jopodees, N.@.11lapeirun, C.b.CyBopoBa u np.; - M.:
[Ipocsemienue, 2017

6 kiaacc — MartemarTuka. 6 knacc: yue6. s yyanuxcs oomeoodpaszoar. opranuzanuii /I'.B.Jopodees, N.D.1lapwirun, C.b.CyBopoBa u ap. - M.:
[Ipoceeuienue, 2017

7 kaacc — Aaredpa. 7 kiacc : yued. 1 odmeooOpazosat. opranuzanuii I'.B.Jlopodees, C.b.CyBoposa, E.A . bynumosuu u ap. — M.: IIpocemienue,
2017.

8 kimacc — Aaredpa. 8 kiacc : yue6. s obmeoobpazopar. yupexaenuii /I'.B.Jopogees, C.b.CyBopoBa, E.A.bynumosuu u ap. — M.: IIpocsemienue,
2018.

9 kiace — Aaredpa. 9 kiace : yue6. s obmeoodpaszosar. yupexaenuit /I'.B. lopodees, C.b.CyBoposa, E.A.bynumoBud u ap.; — M.:

[Ipocsemienue, 2019.

7-9 kaacc: I'eomerpus. 7-9 kiaccsl: yuel. 11 oOieoodpaszonat.opranuszanuit /JI.C.Aranacsn, B.®. u ap. . — M.: Ilpocsemenue, 2019.

N3yueHne MmaTeMaTHKH (B TOM 4Hcie yueOHble peameTsl Anredpa u ['eomeTpusi) Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHus HaIlpaBlIeHO Ha
JNOCTHKCHHE CIENYIONINX LeJIei:

*  OCO3HAHME 3HAYCHMS MATEMaTUKHU B IIOBCEIHEBHOW JKU3HU YEIIOBEKA

* (opmupoBaHue NpeACTaBIEHUN O MaTEMAaTHKE, KaK 4aCcTH OOIIeUeI0BEYECKON KYIbTYphl, YHUBEPCATbHOM SI3bIKE HAYKH, TO3BOJISIOIEH
OIMCBIBATh U U3Yy4aTh peabHbIC IIPOLIECCHI U SABJIICHUS

* (opmupoBaHUE MpPEACTABIECHUIN O COLIMATBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (PAKTOpaxX CTAHOBJIECHUS MAaTEeMaTUYECKOU HAyKU

*  OBJIQJICHUE CUCTEMON MaTeMaTUYeCKUX 3HAHUH U YMEHUH, HEOOXOIUMBIX Ul MIPUMEHEHHS B IPAKTUUYECKOH NeATeTbHOCTH, U3YUSHHS
CMEXKHBIX JUCIUIUINH, POIOJDKEHUS 00pa30BaHuUs;



*  HHTEJUIEKTyaJlbHOE pa3BUTHE, (HOPMUPOBAHHUE KAUECTB JINYHOCTH, HEOOXOAMMBIX YEJIOBEKY /JIsl OJHOLIEHHOM JKU3HHU B COBPEMEHHOM
00IIeCTBE: ICHOCTh M TOYHOCTH MBICIIH, KpUTUYHOCTD MBILIUICHHS, MHTYHIIHS, JIOTHYECKOE MBIIIICHUE, 3JIEMEHTHI allTOPUTMUYECKOM
KYJIbTYpPbl, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTD K MPEOI0JICHUIO TPYAHOCTEH;

* (dopMHUpOBaHHE NPEACTABICHUN 00 UIESIX U METOJaX MaTEeMaTHKHU KaK YHUBEPCAJILHOTO S13bIKA HAYKU M TEXHUKHU, CPEACTBA MOJCIUPOBAHHUS
SIBJIGHUH U MPOIIECCOB;

*  BOCIHUTAHHE KYJIbTYPHI IMYHOCTH, OTHOLICHUS K MAaTEMAaTHKE KaK K 4aCTH OOIIeYeI0OBEUECKON KyIbTYphl, TOHUMAaHUE 3HAYUUMOCTH
MaTEeMaTHKH JJIsl HAyYHO-TEXHUYECKOTO Mporpecca.

3anauu o0yueHust

* IIpuoOpeTeHne MaTeMaTHYECKUX 3HAHUN U YMEHUI;

* OgnaneHue 0000IEHHBIMU CITIOCOOAMH MBICITUTEIIBHOM, TBOPUYECKOM JIEITCIILHOCTH;

* OcBoeHue KoMneTeHIui (yueOHO-103HaBaTeIbHOW, KOMMYHUKATUBHOM, pe(hJIEKCUBHOM, TUYHOCTHOT'O CaMOPa3BUTHS, HH(OPMAITMOHHO-
TEXHOJIOTUYECKOMH, IIEHHOCTHO-CMBICIIOBOM )

Martemartuka Ha CTYyIIEHH OCHOBHOTO 00IIero 00pa3oBaHus uzydaercs ¢ 5 mo 9 kmaccel. OO1iee uncio yueOHbIX 4acoB 3a 5 j1eT 00y4eHus
cocrasiseT 850 yacoB. C 7 kilacca U3yuyeHUE MaTEMAaTUKU JIEIUTCSA HAa y4eOHbIE KypChl: aJiredpa U reOMETpHsl.

5 knmacc: Marematuka - 170 yacoB (5 4yacoB B HEACIIO).

6 ximacc: Marematuka - 170 yacoB (5 4yacoB B HEZEIIO).

7 xnacc: Anrebpa - 102 gacos ( 3 yaca B Henenmo). ['eomerpus - 68 yacos (2 yaca B HEZCIIO).

8 xmacc: Anrebpa - 102 gacos ( 3 waca B Henenmio). ['eomerpusi - 68 gacos ( 2 4aca B HEJICITIO).

9 knacc: Anrebpa - 102 yacoB ( 3 yaca B Heneno). ['eomerpust - 68 yacoB (2 yaca B HEZETIO).

I1. IInanupyemMbie pe3yibTaThl OCBOCHHsSI Y4eOHOIO mpeaMera, Kypca

JINYHOCTHBIE pe3yJIbTAThI:

1) BociuTaHue pOCCUICKON IpakJaHCKON MACHTUYHOCTHU: MAaTPUOTU3MA, yYBakeHUsI K OTeuecTBy, MPOIJIOe U HACTOSIIEE MHOTOHAIMOHAILHOTO
Hapoja Poccun; oco3HaHMe CBOEH ATHMUYECKON NPHUHAUIEKHOCTH, 3HAHUE HUCTOPHH, SI3bIKa, KYyJIbTYpPhl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyIbTYPHOTO Haclieusi HapoJoB Poccum U dYenoBedecTBa; YCBOEGHHWE TYMaHHCTHUYECKHX, JEMOKPATUYECKUX W TPAJUIMOHHBIX IIEHHOCTEH
MHOT'OHAIIMOHAJILHOTO POCCUIMCKOT0 00IIECTBA; BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH U joJira nepes PoanHoii;

2) opmHpoBaHNE OTBETCTBEHHOTO OTHOILIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIMXCS K CaMOPa3BUTHIO U caMO00pa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K O0YYEHHUIO U MO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalIbHEHIIEH MHUBUIyaIbHON TpaeKTopun o0pa3oBaHus Ha Oaze
OpPUEHTHPOBKU B Mupe mpodeccuil u npodeccnoHalbHbIX MPEANOYTEHUH, C YUETOM YCTOMYMBBIX MO3HABATENIbHBIX MHTEPECOB, a TAKK€ Ha OCHOBE
(bopMHpPOBaHUS YBAXUTEIHLHOTO OTHOLICHHUS K TPY/Y, Pa3BUTHUS OIbITA y4acTUsl B COLMAIBHO 3HAYUMOM TPY/E;

3) gopmupoBaHUE LETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH W OOIIECTBEHHOM MpPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, A3BIKOBOE, TyXOBHOE MHOT000pa3rue COBPEMEHHOI'0 MUPA;

4) popMupoBaHHE OCO3HAHHOIO, YBaKUTEIBHOTO M JOOPOXKEIATEIbHOIO OTHOLIEHHS K APYrOMy YE€IOBEKY, €r0 MHEHHUIO, MHPOBO33PEHHIO,
KYJIBTYpE, SI3bIKY, BEPE, TPAKIAHCKOM MO3UIUH, K UICTOPUH, KYJIbTYPE, PEIUTHH, TPAAULMM, A3bIKaM, LIEHHOCTSM HapoJ1oB Poccuu u Hapo10B MuUpa;



TOTOBHOCTHU U CIIOCOOHOCTH BECTH JHUAJIOT C APYTMMH JIOABMHU M JOCTUTaTh B HEM B3aUMOIIOHUMAaHMS;

5) ocBOEHHE COIMATIBHBIX HOPM, MPABUJI MOBEAEHUS, PO U (OPM COLMAIBHON XHU3HH B TPYIIAX U COOOIIECTBAaX, BKIIOYAS B3POCIbIC H
COLIMAJIbHBIE COOOLIECTBA; y4yacTHE B IIKOJIBHOM CaMOYIPABICHUHM U OOILECTBEHHOM JKM3HU B Ipejeiax BO3PACTHBIX KOMIIETEHLMH € y4eToMm
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIUATBHBIX M SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIbHOIO CO3HAHMS U KOMIIETEHTHOCTU B PELIEHUH MOpPAJIbHBIX MPOOJIEM HAa OCHOBE JMYHOCTHOrO BblOOpa, (hopMupoBaHHe
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O TIOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM ITOCTYIIKaM;

7) dhopMupoBaHHME€ KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHUM U COTPYAHHUYECTBE CO CBEPCTHHUKAMH, JETbMHU CTapLIEro M MIIAJALIETO
BO3pacTa, B3POCIBIMH B TIIpolLecCe O0pa30BaTEIbHOM, OOINECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOH M JAPYIHX BHUIOB
JESITEIIbHOCTH;

8) dbopmMupoBaHHE IEHHOCTH 3I0POBOTO U 0€30mMacHOro o0pasa >KU3HW; YCBOSHHE MPABWII HHIUBUAYATBHOTO U KOJUIEKTHBHOTO O€301acHOTO
IIOBE/ICHUS B UYPE3BBIYAIHBIX CUTYaLMsIX, YIPOKAIOIINX JKU3HH U 3I0POBBIO JIFOACH, IPABUII IIOBEICHUS HA TPAHCIIOPTE U HA 10POrax;

9) popmupoBaHHE OCHOB SKOJIOTHMYECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIJICHUS, Pa3BUTHE OIBITA
HKOJIOTUYECKU OPHUEHTUPOBAHHOMN peduIeKCUBHO-OLIEHOUYHON U MPAKTUUECKON JESITEeIbHOCTH B )KU3HEHHBIX CUTYAIUSX;

10) oco3HaHue 3HAYECHUS CEMbH B KHM3HHM YEJIOBEKa M OOIIECTBA, MPUHATHE LEHHOCTH CEMEHHOW JXU3HH, YBOKUTEIBHOE H 3a00TIHBOE
OTHOILIEHHE K WIEHAM CBOEH CEMBbU;

11) pa3BuTHE ACTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYAO0KECTBEHHOI'O Hacjenus HaponoB Poccum um Mupa, TBOpUECKOW N€ATEIbHOCTH
ACTETUYECKOT0 XapakTepa.

MertanpeamMeTHble pe3yJbTaThl:

1) yMeHHe caMOCTOSITEIBHO ONPEIENATh eI CBOETO0 00y4eHUs], CTaBUTh U (hOPMYJIMPOBATH Jisi ceOs HOBBIE 33Jjau B yueOe U MO03HABATEIbHOM
NeSITeNIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH 1M03HABATEIbHOMN AESITEIbHOCTH;

2) yMeHHE CaMOCTOATENIbHO IUIAHUPOBATh NYTH JOCTIMIKEHUS IeJiel, B TOM YHCIIEe aJbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Haubojee
s exTUBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

3) yMEHHE COOTHOCUTH CBOU JEHCTBHS C TUNIAHUPYEMBIMU PE3YJIBTATAMH, OCYILECTBIATh KOHTPOJIb CBOEH AESATEIBLHOCTH B MPOLIECCE JOCTUKEHU
pe3ynbTaTta, ONnpeaesaTh CIocoObl JEMCTBUM B paMKax NMPEASIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECWCTBUS B COOTBETCTBHUH C
U3MEHSIOIIENCS CUTYyaluen;

4) yMeHMe OLIEeHUBAaTh MPaBUIbLHOCTh BBIMOJIHEHUS yueOHO! 3a/1auk, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

5) BazieHne OCHOBaMH CaMOKOHTPOJIsl, CAMOOLIEHKH, IPUHATHS PELIEHUH U OCYILECTBIEHUSI OCO3HAHHOTO BHIOOpA B yueOHOM M MO3HABATEIbHOM
NesITeNIbHOCTH;

6) yMeHUue ONpeNeniTh MOHATH, CO37aBaTh 0000IEeHNs, YCTaHABINBATh AHAJIOTUH, KIACCU(UIIMPOBATH, CAMOCTOSATENILHO BHIOUPATh OCHOBAHM S
U KpUTepUHM s Kiaccu(UKalMM, YCTaHABIMBATH MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PpACCYXKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, JIEIYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOJBL;

7) yMeHue co3/1aBaTh, IPUMEHSITh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIM U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TI03HAaBaTEIbHBIX 3a7ay;

8) CMBICIIOBOE UTEHUE;

9) yMeHue opraH130BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ESTEIBbHOCTD C YUUTENIEM U CBEPCTHUKAMMU; pab0oTaTh MHIMBUYaIbHO U B
rpyIme: HaxoIuTh oOllee peleHre W paspemaTb KOH(MIMKTHI HAa OCHOBE COTJIAaCOBaHMS MO3UIMA W ydeTa HHTEpecoB; (OpMYIMPOBATH,



ApTrYMCHTHUPOBATh U OTCTaBAaTh CBOC MHCHHUC,

10) ymeHue oco3HaHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUHU C 3a/1a4€il KOMMYHUKAIMU ISl BBIPAKEHUSI CBOUX YYBCTB, MBICIEH U

HOTpC6HOCT€I>i; IJIaHUPOBaHUA U PEryIIIUN cBOCH JCATCIIBHOCTH, BJIaACHUC YCTHOﬁ W THCEMEHHOM PE€YbIO, MOHOJIOTHYECKONM KOHTEKCTHOM PEYBIO;

11) popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIOJIH30BAHUS MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee MKT-

KOMIIETEHIIMH); Pa3BUTHE MOTHBALIUU K OBJIA/ICHUIO KYJIbTYPOI aKTHBHOTO MTOJIb30BAaHUS CIIOBAPSIMU U IPYTMMHU IIOUCKOBBIMU CUCTEMAMU;
(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1644)
12) popMupoBaHue U pa3BUTHE SKOJIOTNYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSTh €r0

MeTtanpeaMeTHbIM pe3y/JibTaTOM M3Y4YeHHs Kypca siBjsieTcsi JopMHpPOBaHNe YHHBeEPCAIbHbIX y4eOHbIX aeiicTBuii (YY J):

Pezynamuenvie YY/I:

CaMOCTOSTEIILHO ONPEJICIIATh IS 00YUYCHHS, CTAaBUTh U ()OPMYJIUPOBATH HOBBIC 33J1aui B yueOe U MO3HABATEIILHOM JICATEIbHOCTH, Pa3BUBATh MOTUBHI U
HWHTEPECHI CBOCH MMO3HABATENFHON JAesTeTbHOCTH. OOyUaroInics CMOXKET:

aHAJIM3UPOBATH CYILECTBYIOIINE U IUNIAHUPOBAThH OyIyIIne 00pa30BaTesIbHbIC PE3yIbTATHI;

WACHTU(QHUIMPOBATH COOCTBEHHBIE TPOOIEMBI U ONIPEACISITH TIaBHYIO IPOOIIEMY;

BBIJIBUTATh BEPCHHU PELICHUS TPOOIeMBbI, (POPMYINPOBATH THIIOTE3bI, TPEABOCXUIATH KOHCYHBIH PE3yJIbTAT;

CTaBUTh LIEJIb ACATEIBHOCTH HA OCHOBE ONPEIEICHHON MPOOJIEMbI U CYIIECTBYIOLINX BO3MOKHOCTEH;

(hopMyMpoBaTh Y4eOHBIC 3a/]a4M KaK IIary JOCTHKEHUS MOCTABICHHOW EJIN JACSITEIHHOCTH;

000CHOBBIBATH [CJICBbIC OPUCHTUPBI U IPUOPUTETHI CCHIJIKAMU HAa ICHHOCTHU, YKa3bIBas U 000CHOBBIBas JIOTUYCCKYIO ITOCJICA0BATCIIbHOCTD IAaroB.
CaMoCTOATENIBHO INIAHUPOBATH ITyTH TOCTHXKEHUS LIeJIeH, B TOM YHUCIIE aJbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3pdekTuBHbIC CIIOCOOB! PELICHNUS
y4eOHBIX M MT03HABATENbHbBIX 331a4. OOyUJaromuics: CMOXKET:

OIPeICIIsATH HEOOX0IUMbIE JISHCTBUE(sT) B COOTBETCTBUH C YUeOHOMW U MO3HABATEIIBHOM 3a/1a4eil U COCTABJISITh AJITOPUTM UX BBITIOJHEHUS,

00OCHOBBIBATH U OCYILECTBISATH BEIOOP Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pellIeHNs] yIEOHBIX 1 MI03HABATEIbHBIX 3a/1a4;

OIIPEEIIATH/HAXOAUTh, B TOM YHUCIIE U3 MIPEJIOKEHHBIX BAPUAHTOB, YCIIOBHSI JJIsl BBIIIOJIHEHHUS YU€OHOM 1 MO3HABATEIBHON 3a1a4H;

BBICTpAUBaTh JKNU3HEHHBIE TUIaHBI HAa KPAaTKOCPOUHOE Oy rytiiee (3asiBiIATh eJIeBble OPUEHTHPHI, CTAaBUTH aJIeKBaTHBIE UM 3a/1a4Hl U TIpe/ylaraTh JeHCTBUS,
yKa3bIBasi 1 000CHOBBIBAS JIOTMYECKYIO IMOCIIEI0BATEILHOCTD 11aroB);

BBIOMPATH U3 MPEAJIOKEHHBIX BAPHAHTOB U CAMOCTOSTENILHO UCKATh CPEJICTBA/PECYPCHI TSl PELLCHHUS 3a1a4H/JOCTIKEHUS 1IN,

COCTaBJIATH IJIaH PeIIeHuUs MPoOIeMbl (BBITIOTHEHUS MPOEKTA, TPOBEICHHS UCCIIEIOBAHNS);

OMpEeACTIATh MOTCHUHUAJILHBIC 3aTPYAHCHUSA IIPHU PCIHICHUU yqe6H0171 M TI03HABATEJILHOMN 3aJa4i U HaXOJUThb CPEACTBaA JJId UX YCTPAHCHUS

OIMCBIBATH CBOM OMBIT, OOPMILSISL €ro JJIsl IepeAayy APYTUM JIF0IIM B BUJE TEXHOJIOIMH PEIICHUsI IPAKTHUECKUX 33/1a4 OTPEIeIEHHOT0 KJlacca;
IUTAHUPOBATH M KOPPEKTUPOBATh CBOIO MHANMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

COOTHOCUTE CBOH HeﬁCTBHH C IUIaHUPYEMBIMU pPE3YJIbTaTaMU, OCYHICCTBJIATH KOHTPOJIb cBOEH JCATCIIBHOCTH B IIPONECCEC MOCTHMKCHHA PE3YJIbTAaTa,
OIIPENEIIATh CHOCOOBI JEHCTBUM B paMKax INMPEUIOKEHHBIX YCIOBUH M TpeOOBaHUH, KOPPEKTHUPOBATH CBOM JIEHCTBUS B COOTBETCTBHU C M3MEHSIOLIEHCS
curyauueit. OOyvaromuiicss CMOXeT:

COBMECTHO C TIe/Iar0rOM M CBEPCTHUKAMH KPUTEPUH TUIAHUPYEMBIX PE3YJIbTAaTOB U KPUTEPHUH OIIEHKH CBOEH yueOHOM eATeIbHOCTH;

CHUCTEMAaTH3HUPOBATH (B TOM YHCIIE BEIOMPATH PUOPUTETHBIE) KPUTEPUH TNIAHUPYEMBIX PE3YIbTATOB M OIIEHKH CBOEH JIeATEIIbHOCTH;

0TOMpaTh UHCTPYMEHTHI JJIsl OLICHUBAHMS CBOCH JEATEIbHOCTH, OCYLIECTBIATE CAMOKOHTPOJb CBOCH AEATEIILHOCTH B PAMKax MPEUIOKECHHBIX YCIOBHH U
TpeOOBaHUIA;

OLIEHUBATHL CBOIO JEATEIBHOCTD, apIYMEHTUPYS IPUYNHBI JOCTHKEHUS WA OTCYTCTBUS IUIAHUPYEMOTO PE3YIIbTATA,



HAXOJWTh JOCTATOUHBIE CPEACTBA IS BBITOTHEHHS YI€OHBIX AEHCTBUIl B M3MEHSIOLICHCS CUTYAI[H W/WIN TIPA OTCYTCTBHU IUTAHUPYEMOTO Pe3yIbTaTa;
paboTast o CBOEMY IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYILYIO JESTEIFHOCTh HA OCHOBE aHAIN3a M3MEHEHUH CHTYaIlMH JUIS MOJTYYCHHUS 3aIUTaHMPOBAHHBIX
XapaKTePUCTUK NPOYKTa/pe3yabTara;

yCTaHAaBIMBATh CBSI3b MEXKAY MOJYYCHHBIMH XapaKTePHCTHKaMM Tpolecca MEsITeTbHOCTH W 10 3aBEpPIICHUM JACATENBHOCTH Tpeljiararb M3MEHEHHE
XapaKTepUCTHUK MPOoIecca JUIsl MOyYeHHs YITyqIIeHHbIX XapaKTePUCTUK TTPOIYKTa,;

CBEPSITh CBOM JICHCTBUSI C LIENBIO U, TPU HEOOXOMMOCTH, HCIIPABIIATH OMINOKHA CaMOCTOSITEIIBHO.

YMeHue o1eHnBaTh MPaBUIBHOCTD BHIIOJIHEHUsI yueOHOM 3a1a4u, COOCTBEHHBIE BOZMOXXHOCTH e¢ petieHus. O0ydarlonmics CMOKET:

OTIPE/eNATh KPUTEPHH MPABIIBHOCTH (KOPPEKTHOCTH) BHIIOJIHEHNUS y4eOHOH 3a1aum;

aHaIN3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOLIIETO HHCTPYMEHTAPHS JUTS BHIIOIHEHNS yaeOHOI 3a1a4m;

CBOOOJTHO TOJIb30BATHCSl BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH M CAMOOLICHKH, UCXOJS M3 LEJIU M UMEIOLIUXCS CPENICTB, Pa3iinyasi pe3yabTaT U CrocoObI
JICUCTBUI;

OLICHUBATH MPOIYKT CBOCH AEATEIBHOCTH O 3aJaHHBIM W/HIIH CAMOCTOSTEIBHO ONPE/ICICHHBIM KPUTEPUSIM B COOTBETCTBUH C LIENBIO IESITEILHOCTH;
00OCHOBBIBATH JIOCTHKUMOCTb IIE€JTH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;
(UKCUPOBAThH M AHATTM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

Branenne ocHOBaMH CaMOKOHTPOJIS, CAaMOOLICHKH, NPHHATHS pPEMICHHH W OCYIISCTBICHHS OCO3HAaHHOTO BBIOOpa B y4eOHOW W TO3HABATEIHHOM.
OOy4JaroIuiCs CMOXKET:

HaOIOaTh W aHAJIM3MPOBAaTh COOCTBEHHYIO YyuUeOHYI0O M TIO3HABATENBHYIO JEATEILHOCTh M JEATENBHOCTh JPYTUX OOY4YalolmMXCs B TIpOIecce
B3aNMOIIPOBEPKHU;

MPOJIYKTa U COOTHOCUTD peaibHbIC U IUNITAHUPYEMBIE PE3yJIbTaThl HHANBHUIYyAIbHON 00pa30BaTeNIbHOM AEATEIBHOCTH U JETaTh BEIBOJIBI;

MPUHUMATH PEllIeHHE B YIeOHOH CUTYAIlMH U HECTH 32 HET'O OTBETCTBEHHOCTD;

CaMOCTOSITEIBHO OTIPE/ICIATh IPUUUHBI CBOETO ycIieXa MM Heyclexa i HaXOUTh CIIOCOOBI BBIX0JIA M3 CUTYaIlMH HEeyCIeXa;

PETPOCIIEKTHBHO OIPEeNiTh, Kakue ACHCTBUS MO pPEIICHHI0 y4eOHOHM 3alaud WM MapaMeTpbl STHX JCHCTBHH NMPUBEIH K MOIYYSHUIO MMEIOIIErocs
MIPOJIYKTa yU4ECOHOH JIeATEIIbHOCTH;

JIEMOHCTPHPOBATh TPHUEMbI PETYISIUA TCUXO()U3NOIOTHYECKHX/ SMOLIUOHAIBHBIX COCTOSHUM Ui JocTHKeHus d(p¢dekra ycrnokoeHus: (yCTpaHeHHUs
OMOIIMOHAJIFHOW  HANpsHKEHHOCTH), d¢(dekra BOCCTAaHOBICHHS (OCTA0JNICHUs TPOSIBICHUH yTOMIIeHWs), OH¢¢eKra aKTHBH3aIHUUA (TTOBBIIICHUS
NICUXO(H3HOIOTNIECKON PEaKTUBHOCTH).

Ho3naeamenvnvie YY/[:

Buvinycknuk nayuumcs:

OCYIIECTBIISTh NOUCK HE0OX0 Mo MH(OpMAIIMHK JIJIsl BBEITOJIHEHHS y4eOHBIX 3aJJaHUIH C UCTIOJIb30BaHHEM YUYeOHOH JIUTEpaTyphl;
HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHCJIE MOJEIHN U CXEMBI JUIsl PEIIEHUS 3a/1a4;

OPHEHTHPOBATHCS HA pa3Ho0Opa3ue CrocoOOB peleHus 3a1ay;

OCYIIECTBIISTh aHATN3 M KIACCU(PUKAIINIO 110 33/IaHHBIM KPUTEPHSIM;

YCTaHABIUBATh MPUYUHHO-CIIE/ICTBEHHBIE CBSI3M;

CTPOUTH pacCyKACHUs B hOpMe CBS3M NPOCTHIX CYKACHUH 00 00bEKTE, €ro CTPOCHNH, CBOMCTBAX U CBA3SIX;

OCYILECTBIISTH NO/BEICHHUE IO/ MOHATHE HA OCHOBE PACIIO3HABAHUSI OOBEKTOB, BBIICICHHUS CYILIECTBEHHBIX IPU3HAKOB U UX CUHTE3a;
YCTaHABIUBATh AHAJIOTHUH;

OCYILLECTBIISITh PACLIMPEHHBIN MOMCK HHPOPMALK C UCIIOIB30BaHUEM pecypcoB Onbimmnorek u Murepuera;

OCO3HAHHO U MPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHHE B YCTHOH 1 IMCbMEHHOM (hopme;

OCYIIECTBIISTh BRIOOP Hanbolee 3PPEeKTHUBHBIX CIIOCOOOB PEIICHHUS 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHiA;



*  OCYULIECTBIIATH CHHTE3 KaK COCTABJICHHUE LIEJIOTO U3 YACTEH, CAMOCTOSATENILHO JOCTPANBasi U BOCIIONHSISI HEAOCTAIOLINE KOMIIOHEHTHI,
*  OCYULIECTBIIATH CPAaBHEHHUE, CEPUALINIO U KJIacCU(HUKALNIO, CAMOCTOSITEIbHO BEIOMpasi OCHOBAHMS U KPUTEPHUHM AJIsl yKa3aHHbIX JIOTHUYECKUX OIEpaLii;
*  CTPOUTH JIOTMUYECKOE paccCy:KJeHHE, BKIIOYAIOIllee YyCTaHOBIEHUE TPUUNHHO-CIIE/ICTBEHHBIX CBA3EH;
*  MPOU3BOJBHO M OCO3HAHHO BJaJIeTh OOMIMM MPUEMOM PELICHUS 3a/1a4.
Kommynuxamuenwie YY/|
Ooyuarowuiica cmoxcem:

*  JIOrOBAapHMBATHCS O MPaBUJIAX U BONPOCAX AJsl 0OCYKAECHHUS B COOTBETCTBHH C IIOCTaBJICHHOH Nepes rpynIon 3aaadeii;

*  CaMOCTOSTEJILHO OPTaHU30BBIBATH YUEOHOE COTPYIHUIECTBO U COBMECTHYIO AEATEIbHOCTD C YUUTENIEM U CBEPCTHUKAMU; pad0TaTh NHANBUAYAIBHO U B
rpyIie, HaXoIUuTh o0lIee pelIeHHe U pa3peniaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS TIO3UIUM U y4eTa HHTEPECOB; POPMYITUPOBAThH, APT'yMEHTHPOBATh U
OTCTauBaTh CBOE MHEHHUE.

*  ONpEACIATH BO3MOXKHBIE POJIM B COBMECTHOM JESITENbHOCTH;

*  Urparh ONpeAeseHHYIO POJb B COBMECTHOM JIeATENIbHOCTH;

*  [PUHUMATH TO3UIHIO cOOECEeTHHUKA, TTOHMUMAas TIO3UIHIO JIPYroro, pa3inyarh B €ro peun: MHEHHUE (TOUKY 3pEHHS), TOKAa3aTeIbCTBO (apryMEHTHI), (haKThl;
TUIIOTE3bl, AKCHOMBI, TEOPHUH;

*  ONpeAeisITh CBOM JICHCTBUS M ACUCTBHS MApTHEPa, KOTOPbIE CIIOCOOCTBOBAIIH MIIH MPEMSITCTBOBAIN POYKTUBHONW KOMMYHUKAIIH;

*  CTPOWTH MO3UTHBHBIC OTHOILICHHUS B MpOIecce YUeOHOH 1 TO3HABATEIbHOM eI TeIbHOCTH;

*  KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHHsI, B IUCKYCCUH YMETh BBIABUIaTh KOHTPAPTYMEHTHI, IepedpazupoBaTh CBOIO MBICIIb
(BIameHre MeXaHU3MOM SKBHBAJICHTHBIX 3aMCH);

*  KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM MPHU3HABATH OIIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAKOBO) M KOPPEKTHPOBATH €r0;

*  mpemiaraTh albTEPHATUBHOE PEIICHUE B KOH(MIMKTHON CUTYALUH;

*  BBLACITH OOLILYIO TOUKY 3PEHHUS B IUCKYCCHUH;

* B rpyIe (onpeaensTh 00IIHe e , Pacpe/IesaTh POIIH, JOTOBApUBATHCS JIPYT C IPYTOM U T. J11.);

*  YCTpaHSATh B PaAMKax JUaiora pa3pbiBbl B KOMMYHHKAIIUH, 00YCIIOBICHHbIE HETOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI COOECEHNKA 3a/1a4H, (POPMBI HITH
CoJIep)KaHusl UajIora.

*  ONpeAeNsTh 33/1a9y KOMMYHHUKAIIMH U B COOTBETCTBHHU C HEll OTOUpATh peueBbie CPEJICTBA;

*  MPEICTaBIATH B YCTHOM MM TMCbMEHHOU (hopMe pa3BepHYTHIH IIaH COOCTBEHHOM JIESITEbHOCTH;

*  oTOMpATh U UCIIOJIB30BATh PEUEBbIC CPEACTBA B IPOLIECCE KOMMYHHUKAIMU C JPYTUMH JIFOJIbMH (IMAJIOT B 11ape, B MaJIO Ipymme U T. 1.)

*  co0aro1aTh HOPMBI IYOJIMYHON peyn, periiaMeHT B MOHOJIOT€ M JUCKYCCHH B COOTBETCTBUH ¢ KOMMYHUKAaTHBHOM 3a7aueii;

*  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYKJICHUE) U 3alpaliiBaTh MHEHUE MTapTHEpPa B paMKax JHajora;

°  NPUHMMAThH PEUICHUE B XOJE AMAIOra M COIJIACOBBIBATE €T0 C COOECETHUKOM;

°  CO37aBaTh MHCbMEHHBIC KKIUIIUPOBAHHBICY) U OPUTHHAIBHBIC TEKCTHI C CTIONIBb30BaHUEM HEOOXOANMBIX PEUEBBIX CPEACTB;

*  WCHOJB30BaTh BepOajbHBIE CPEACTBA (CPEACTBA JOTHUECKOM CBSI3M) ISl BBIJIETICHNS CMBICTIOBBIX OJIOKOB CBOETO BBICTYIIJICHHS;

°  HCIOJIb30BaTh HEBEpPOAILHBIE CPEJICTBA WIIM HATIISIHbIC MATEPHAIIbI, IOJITOTOBICHHBIE/OTOOPAHHBIC TI0] PYKOBOJICTBOM yYUUTEIIS;

*  JleNaTh OLCHOYHBIN BBIBOJ O IOCTH)KEHUH LIEJTM KOMMYHHMKALIMU HEMOCPEICTBEHHO TOCIIE 3aBEPIICHUS] KOMMYHHKAaTHBHOT'O KOHTaKTa 1 0OOCHOBBIBATH €T0.

Dopmuposarnue u pazeumue KOMREMEeHMHOCHU 6 00ACHU UCROJIb306AHUA UHDOPMAUUOHHO-KOMMYHUKAUUOHHBLIX mexHoaozull (0aree — UKT).
Oobyuarowuiica cmodxcem:




*  IeJIEHAIpaBIIEHHO MCKATh M UCIIONB30BaTh HH(POPMAIIMOHHEIE PECYPCHI, HEOOXOIUMEIE IS PEIIEHUS YUeOHBIX M MPAKTHUECKUX 3a/1a4 C TIOMOIIBIO CPEACTB
UKT;

*  BBIOMpATH, CTPOHUTH M UCTIOJIL30BATh a/ICKBATHYIO HH()OPMAIIMOHHYIO MOJIEIb /TSl Iepeadll CBOMX MBICICH CpeICTBAMH €CTECTBEHHBIX U (POPMaJIbHBIX
A3BIKOB B COOTBETCTBUU C yCHOBI/lﬂMI/I KOMMyHI/IKaLIl/II/I;

*  BBIAEIATH HH()OPMAIIMOHHBIN acIIeKT 3a1a4H, OIIEPUPOBAThH JAHHBIMH, HCITOIB30BAaTh MOJIENb PEIIEHNUS 3a1a4H;

*  HCIOJB30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH (BKIFOYAS BEIOOD aJ€KBAaTHBIX 3afaue HHCTPYMEHTANBHBIX ITPOrPAMMHO-AINIAPATHEIX CPEACTB M CEPBUCOB) IS
pelﬂeHI/Iﬂ I/IH(I)OpMaU,I/IOHHI)IX nu KOMMyHI/IKaLII/IOHHI)IX y‘{e6HbIX 3aaa4, B TOM 4YUCJIC: BbIYHMCJIICHUEC, HAITUCAHUC ITNUCEM, CO'-H/IHCHI/II\/'I, JOKJIaa0B, pe(bepaTOB,
CO3JIaHMeE TIPE3EHTAIU U JIp.;

*  HCIOJB30BaTh HHPOPMAIIHIO C YIETOM dTHUECKHX U TIPABOBLIX HOPM;

*  co31aBaTh MH(POPMALMOHHBIE PECYPCHI PA3HOTO THIA U ISl Pa3HBIX ayTUTOPUH, COOM0aaTh MHPOPMAIIMOHHYIO TUTUEHY U TIpaBUIia MH(OPMAIMOHHON
0e30IMacHOCTH.

IIpeameTHbIE pe3ybTaThI:

M3yuenne npeameTHo# odnactu "MaTeMaTuka B HHQopMaTHKa" 00ecneynBaroT:

OCO3HAHWE 3HAYCHHS] MATEMAaTUKH U NHPOPMATUKHU B TTOBCETHEBHOM KH3HH YEIOBEKA;

dbopMupOBaHUE PEICTABICHUN O COIUAIBHBIX, KyIbTYPHBIX U UCTOPHUECKUX (PAaKTOpax CTAHOBJICHUS MaTeMaTHUECKON HAYKH;

MMOHUMaHHUE POJIU UH(OPMAITMOHHBIX TIPOLIECCOB B COBPEMEHHOM MUDE;

dbopMupoBaHUE MTPEICTABICHUNM O MaTeMaTHKE KaK YacTH OOIeYeNOBEYECKOW KYIbTYPhl, YHHUBEPCAIBHOM S3bIKE HAayKH, MO3BOJIAIOIIEM
OMHCHIBATh M U3y4aTh PeabHbIC MPOIECCHI U SIBJICHMUS.

B pesynbrate m3yuenuss npeameTHol obnactu "Marematuka u uHGpopmaTHKa" 00ydaroIiuecs pa3BUBAIOT JIOTHYECKOE M MaTeMaTH4ecKoe
MBIIJICHWE, TIOJNYyYal0T TMPEACTaBICHUE O MaTeMaTHYEeCKUX MOJENSIX; OBJIAJICBAIOT MAaTeMAaTHYECKUMU PACCYXKACHUSMU; y4daTCsi NPUMEHSThH
MaTeMaTHYeCKHUe 3HAHUS MPU PEHICHUH PAa3IUYHBIX 33/1a4 U OLIEHWBAThH MOJYYEHHBIE Pe3yIbTaThl; OBIA/IEBAIOT YMEHUSIMH PElIeHUs] Y4eOHBIX 3ajay;
Pa3BUBAIOT MAaTEMATHYECKYIO HHTYHIIUIO; TOTYYal0T MPeCTaBIeHuEe 00 OCHOBHBIX HH()OPMAIIMOHHBIX MTPOIIECCAX B PEATbHBIX CUTYaIIHUSIX.

IIpeqMeTHBIE pe3yIbTATEI H3VUEHUS IPeIMeTHOM oOsacTh "MaremaTtrnka M HHGOpMAaTHKA" OTPAXKAIOT:

Mamemamuxa. Ancebpa. I eomempus.

1) dopMupoBaHre NpeaCTaBICHUNH O MaTEMaTHKE KaK O METOJIe MO3HAHUS JEHCTBUTEILHOCTH, TO3BOJISIONIEM OINMCHIBATh U U3y4aTh peajbHbIE
IIPOLIECCHI U SIBJICHMUSL:

OCO3HaHHE POJIM MaTeMaTHKU B pa3BuTHH Poccuu u mupa;

BO3MO>KHOCTb IIPUBECTH IPUMEPBI U3 OTEUECTBEHHONW U BCEMUPHON UCTOPUH MAaTEMaTHUECKHUX OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE yMeHUH paboTaTh ¢ y4eOHBIM MAaTeMaTUYECKUM TEKCTOM (aHaJIM3HpPOBaTh, M3BJIEKAaTh HEOOXOAMMYIO HMH(OPMAIMIO), TOYHO U
IPaMOTHO BBIpaKaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHYeCKOW TEPMHHOJIOTUUM M CHMBOJIMKH, MPOBOAMTH KIACCU(PHUKAIMH, JIOTUYECKUE
000CHOBaHUS, 1OKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHHIH:

ONIEPUPOBAHUE TMOHATUSMH: MHOXECTBO, HJIEMEHT MHOXKECTBA, MOJMHOXECTBO, MPUHA/ICKHOCTh, HAXOXKJCHUE IepecedeHusi, 00beInHEHUS
MOJIMHO’KECTBA B MIPOCTEHIINX CUTYaIHIX;

pellIeHNe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(MeTHUECKUE eHCTBHUS;




IIPUMEHEHHE Croco0a MOMCKa PEeLIeHUs 3aJjaul, B KOTOPOM PacCyXkJI€HUE CTPOUTCS OT yCIOBUS K TPEOOBAHHIO MM OT TPeOOBAaHUS K YCIOBHIO;

COCTABJICHUE IIJIaHA PELIEHUs 3aJa4M, BBIJCIICHUE ITAIlOB €€ PELEHUs, UHTEPIPETalsl BBIYMCIUTEIbHBIX PE3YJIBTATOB B 33]a4€, UCCIIEIOBAHNE
IIOJIyYE€HHOT'O PELICHHUs 3a/1a4H;

HAaXO’KJICHUE IPOLEHTA OT YMCJIA, YHACIIA [0 IPOLEHTY OT HETO, HAXO0XKICHUS ITPOLICHTHOIO OTHOILLECHHUS JBYX 4YHUCEJl, HAXOXKICHUSA IPOLEHTHOIO
CHW>KEHHUS WM ITPOLIEHTHOTO ITOBBIIICHUS BEIIMYUHBL;

peuieHue JIOrM4ecKux 3a1ay;

3) pa3BuTHE IpPEICTABICHUNA O YMCJIE M YUCIOBBIX CHCTEMaX OT HAaTypaJbHBIX A0 ACHCTBUTEIbHBIX UHUCEN; OBJIQJICHUE HABBIKAMU YCTHBIX,
IIMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYMCICHUI:

ONEPUPOBAHUE MOHATUSAMU: HATypaJbHOE YUCIIO, LEJI0€ YUCIIO0, OOBIKHOBEHHAs! JpOOb, NECATUYHAs POOb, CMEILIAHHOE YUCIIO, PALlMOHAIBHOE
YHUCJIO, UPPALMOHAIIBHOE YUCIIO;

UCIIO0JIb30BaHUE CBOIMCTBA YKCEI U 3aKOHOB apu(METUYECKHUX OIEpaLUil ¢ YUCIaMU IPU BBIIIOJHEHUN BBIYMCICHUIA;

WCII0JIb30BAaHME MTPU3HAKOB JCTMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BHIYUCIICHUH U PEIICHUY 33]1a4;

BBITNIOJIHEHUE OKPYIJICHUS YUCE B COOTBETCTBUHM C IIPABUIIAMU;

CpaBHEHHUE YHCEIT,

OLICHMBAHME 3HAYEHUS KBAJPAaTHOIO KOPHS U3 MOJIOKUTEIBHOIO LIENIOr0 YHCIa;

4) oBnaneHNe CUMBOJBHBIM SI3BIKOM aJTeOpbl, MPHEMaMH BBIIOJIHEHUS TOKIACCTBEHHBIX NMpPeoOpa3oBaHUil BBIpAKEHUH, PELICHUs YpaBHEHUH,
CHCTEM YPaBHEHUH, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHS MOJEIMPOBATH PealbHbIe CUTYAI[MU Ha S3bIKE alNreOphl, UCCIEI0BaTh MOCTPOECHHBIE
MO/JIEJIH C UCII0JIb30BAHMEM ammapara ajareOpbl, MHTEPIPETUPOBATh [1OJIYYE€HHBIN pe3ybTaT:

BBITOJIHEHHE HECJIOXXKHBIX MpeoOpa3oBaHUM I BBIYMCICHHMS 3HAUYEHWH YHUCIOBBIX BBIPAXKEHUH, COJEpXKAIlMX CTENeHW C HaTypaJbHBIM
ITOKa3aTeJIeM, CTEIIEHH C LEIbIM OTPULATEbHBIM [T0KA3ATENEM;

BBINOJIHEHHE HECIOKHBIX NMpeoOpa3oBaHUil LENbIX, JPOOHO pallMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KBAJApPAaTHBIMH KOPHSIMHU; PacKpbIBaTh
CKOOKH, MPUBOJIUTH NOJIOOHBIE CaraeMble, UCIOIb30BaTh (DOPMYJIbI COKPAILIEHHOT'O YMHOXKEHHUS,

pEILleHNE JIMHENHBIX U KBAJPAaTHBIX YPaBHEHUI M HEPABEHCTB, YPAaBHEHUH U HEPAaBEHCTB, CBOJIALIMXCS K JIMHEHHBIM WM KBaJpPaTHBIM, CUCTEM
YpaBHEHUI U HEPABEHCTB, N300pakeHNE PElIEHUI HEPAaBEHCTB M UX CUCTEM Ha YHCIIOBOW MPSIMOM;

5) oBnaneHue CUCTEMOH (YHKIMOHAIbHBIX MOHATHH, pa3BUTHE YMEHHUS HCIIOJIb30BaTh (PYHKIMOHAIBHO-TpapUUecKue MpesCTaBIeHHs JUIs
peuIeHus pa3In4HbIX MAaTEMATHYECKUX 3a/1a4, JUUIs ONIMCAHUS U aHAJIW3a PEAJIbHBIX 3aBUCHMOCTEH:

OIIpEJIETICHUE TI0JIOKEHHUS TOUKH 110 €€ KOOPAUHATAM, KOOPAMHATBI TOUKH 10 €€ MOJIOKEHUIO Ha IIIOCKOCTH;

HaxOoXJeHue 1o rpaduky 3HaYeHUH QYHKIUH, O0OJAaCTH OIpelIeleHHs, MHOXKECTBa 3HAaueHUl, Hyned (QyHKUUU, TPOMEXYTKOB
3HAKOIOCTOSIHCTBA, TPOMEKYTKOB BO3PACTaHUs U YObIBaHMsI, HAaHOOJBIIEr0 M HAMMEHBIIETO 3HaYeHUs (QYHKIIUHU;

nocTpoeHue rpadrka TUHEHHON U KBapaTUYHON (YHKIUI;

oIrepupoBaHue Ha 6a30BOM YPOBHE MOHATUSAMU: MTOCIEI0BATEIBHOCTD, apU(hMETHUECKas POTPECCHs], FTeOMETPHUUECKas IIPOTPECcCHs;

MCIIOJIb30BaHUE CBOMCTB JIMHEHHON M KBaAPaTUYHON QYHKIMI U UX Tpa@UKOB MPHU PELICHUH 33/1a4 U3 APYTUX yUEOHBIX MMPEIMETOB;

6) oBJIafilcHHME T€OMETPUYECKHM SI3bIKOM; pPa3BUTHE YMEHMsI MCIIOJIB30BAaTh €ro JUIsl ONMCAaHUS NPEIMETOB OKPYXKAIOLIET0 MHpA; Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJICTaBICHNUN, N300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUUYECKUX TOCTPOCHUIA:

ONEpUPOBAHUE MOHATUSAMH: (UTYpa, TOYKA, OTPE30K, MpsMas, JIyd, JOMaHas, YroJ, MHOTOYTOJbHHK, TPEYTOJbHUK M YEThIPEXYrOJbHHUK,



IPSIMOYTOJIBHUK M KBaJpaT, OKPYXKHOCTb U KpYT, NMPSIMOYrOJbHBIN INapaiesnenunes, Kyo, map; n3oOpakeHue H3ydaeMbX (GUIYp OT PYKH U C
IIOMOILBIO JIMHENKU U LUPKYJIS;

BBITNIOJIHEHUE U3MEPEHUS IIIMH, PACCTOSHUM, BEJIMYUH YIJIOB C IIOMOIIBI0 HHCTPYMEHTOB Ul U3MEPEHUN JJIMH U YIJIOB;

7) dbopMHupOBaHUE CHCTEMAaTHYECKHX 3HAHUH O IUIOCKUX (Urypax M MX CBOWCTBAX, MPEACTABICHUH O MPOCTEHIINX MPOCTPAHCTBEHHBIX Telax;
pa3BUTHE YMEHUH MOJCIMPOBAHUS DPEANBHBIX CHUTyallUd Ha S3bIKE TIE€OMETPUHM, HCCIECIO0BAaHUS IIOCTPOSHHOW MOJENH C HCIIOJIBb30BaHUEM
reOMETPUUYECKUX MOHATUHI U TEOPEM, arrapaTa aareOpsl, pelieHsl FEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay:

olepupoBaHUEe Ha 0A30BOM ypOBHE NOHATUSAMH: PAaBEHCTBO (DUTYp, MAPAIIEIbHOCTh U NEPIEHUKYISIPHOCTD MPSAMBIX, YIJIBI MEXIY MPSIMbIMH,
NIEPIEHIUKYIISP, HAKIIOHHAS, IIPOCKIU;

IIPOBEJCHUE JI0KA3aTEIbCTB B TEOMETPUH;

orepupoBaHue Ha 0230BOM YPOBHE NOHSTUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YKCII0, KOOPAUHATHI Ha IJIOCKOCTH;

pelIeHne 3a7iay Ha HaX0XKJICHHE T€OMETPUUECKUX BEIMYHMH (JTIMHA U pAacCTOsIHME, BEJIMUMHA YIIa, IUIO0IIA/lb) 0 00pa3laM WK alrOpuTMam;

8) oOBIaAEHWE TMPOCTEHIIMMH CIOCO0AMHM TPEACTABICHUS M AaHalM3a CTAaTHCTUYECKUX MJAaHHBIX; (OpPMHUpOBAaHWE NPEACTABICHUN O
CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHPE M O Pa3IMYHBIX CIIOCOOAX MX M3Y4EHHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEISAX; Pa3BUTUE
YMEHUH W3BIIEKaTh WH(POPMALUIO, MPEJICTABICHHYIO B Ta0NMIaX, HA gUarpaMmax, rpadukax, ONUCHIBATh M aHATU3UPOBATh MACCHUBBI YHCIOBBIX
JAHHBIX C IIOMOIIBIO NOAXOIAIINX CTATUCTUYECKUX XaPAKTEPUCTUK, UCIIOJIB30BaTh IOHUMAHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIUX SIBICHUN IIPH
IIPUHATUN PEILICHMIA:

(dopMHpOBaHUE MPEICTABIECHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIy4aifHOrO COOBITHS;

pelieHre TpocTeHnX KOMOMHATOPHBIX 3a/a4;

OTpeieIeHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHMBAHHE U BbIUMCIIEHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITYHasiX;

HaJIM4YMe TPEACTABICHUS O POJIM MPAKTUUYECKU JOCTOBEPHBIX M MAJTOBEPOSTHBIX COOBITHI, O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX;

YMEHHUE CPAaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTHUKH, ITOJIYUEHHBIE B IIPOLIECCE PEIICHUS TPUKIAAHON 3a1a4M, U3YYCHHS PEAIBHOTO
SBJICHUS;

9) pa3BuTHE YMEHUN NPUMEHATH N3YUYEHHbIE MIOHATHUS, PE3YIbTAThI, METO/IbI JJISl PELLIEHUS 3aad MPAKTHUECKOIr0 XapakTepa U 3a/1ad U3 CMEKHbIX
JUCLUUIUIMH C HWCHOJb30BAaHMEM TIpU HEOOXOAMMOCTH CHPAaBOYHBIX MAaTepHajoB, KOMIIbIOTEpa, IOJIb30BAaThCSl OLEHKOM M TNPUKUAKOH mpu
IIPAaKTUYECKUX pacyeTax:

pacro3HaBaHWE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA,

OLICHUBAHHE PE3YNIBTATOB BBIUMCICHUH IIPU PEIIEHUN IPAKTUYECKUX 33]1a4;

BBITNIOJIHEHUE CPABHEHMS YMCEIl B PEAJIBHBIX CUTYaLUsX;

MCIIOJIb30BaHUE YHCIIOBBIX BHIPAKEHUH MPHU PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 IPYrUX y4eOHBIX MPEAMETOB;

pelIeHne NPaKTUYEeCKUX 3a/1a4 ¢ MPUMEHEHUEM MPOCTEHIITNX CBOMCTB GUTyp;

BBITMOJTHEHHE MTPOCTENIINX TOCTPOESHUHN U U3MEPEHUI Ha MECTHOCTH, HEOOXOIUMBIX B peaibHON KU3HU;

10) ¢popmupoBanue MHGOPMAIIMOHHONW M AITOPUTMHUYECKON KYyJIbTYpbl;, (POPMHUPOBAHUE MPEACTABICHUS O KOMIIBIOTEpE KaK YHMBEPCATILHOM
yCTpoicTBEe 00paboTKH HMHPOPMAIINH;, Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH MCIIOJIb30BAHUS KOMITBIOTEPHBIX YCTPONCTB;

11) hbopmupoBanue npecTaBieHns 00 OCHOBHBIX U3y4aeMbIX MOHATHAX: HH(POPMAILUs, aJITOPUTM, MOJIEIb - U UX CBOWCTBAX;



12) pa3BuTHE AITOPUTMUYECKOIO MBILIUIEHHUS, HEOOXOAUMOIo Uil NMpOo(ecCHOHAIBHON eATEIbHOCTH B COBPEMEHHOM OOLIECTBE; pa3BUTHE
YMEHUH COCTAaBUTh U 3aIHMCATh AITOPUTM JIJIsI KOHKPETHOTO MCIIOTHUTENS; (POPMUPOBAHNE 3HAHUN 00 aJrOPUTMHUECKUX KOHCTPYKIHSIX, JOTHUECKUX
3HAYEHUSAX U OINEpalUsAX; 3HAKOMCTBO C OJHHMM M3 S3bIKOB IPOIPaMMMPOBAHUS M OCHOBHBIMU QJTOPUTMHUYECKUMHU CTPYKTypaMHU - JIMHEHHOI,
YCJIOBHOM U LIMKJIMYECKOM;

13) ¢opmupoBanue ymeHuil ¢Gopmanu3zaluu U CTPYKTYpUPOBaHUS HH(OpMAIMM, yMEHHUS BBIOMpATh CIOCOO IPEICTABICHHS [aHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3a7aueil - TaOMUIbl, CXeMbl, Tpa(uKH, AUAarpaMMbl, C UCHOJIB30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB
00pabOTKH JTAHHBIX;

14) dopmupoBaHHe HAaBBHIKOB M YMEHHH O€30MacHOTO M IeIecO00pa3HOro MOBEAEHUS MPH PadOTe ¢ KOMIBIOTEPHBIMU IMPOrpaMMaMH U B
WuTepHere, ymeHust co0Ir01aTh HOPMbI HH(GOPMALIMOHHOMN 3TUKU U IIPABa;

15) s cnensix ¥ cnaboOBUAALIIMX 00yUaIOLIUXCSI:

BJIaJICHHE IPAaBUJIAMHU 3alIUCH MAaTEeMAaTHYECKUX (GOPMYJI U CIIeLMaIbHBIX 3HAKOB peibe(pHO-ToueuHOl cuctembl 06o3Hauenuit JI. bpaits;

BJIJICHHE TaKTHIBHO-0CA3aTEIbHBIM CIIOCOOOM OOCIIEOBAaHUS U BOCIIPHUATHS pelbe(HBIX H300paKEHUH MPEIMETOB, KOHTYPHBIX M300paskeHHI
reoMeTpuuecKux (Guryp u T.I.;

YMEHHUE YUTaTh penbedHbIe TpaduKu dIIEMEHTAPHBIX (DYHKIMIA HA KOOPIAWHATHOHN IJIOCKOCTH, IPUMEHSTH CIEIHAIbHBIC TPUCTIOCOOICHUS /IS
penbedHOro YepueHus;

BJIaJICHHE OCHOBHBIM (PYHKIIMOHAJIOM IPOTrPaMMBbl HEBU3YaJIbHOTO AOCTyNa K nH(popmaiun Ha sxpane 11K, ymeHne ucrnonb30BaTh mepcoHaIbHBIC
TU(DIOTEXHUUECKUE CPe/ICTBA HH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHOT'O I0CTYTIA CJICBIMU 00YYarOIMMUCS;

16) s oOyyaromuxcs ¢ HapyIeHUsIMU OTIOPHO-ABUTaTEIbHOIO anapara:

BJIAJICHUE CHELHATbHBIMA KOMIBIOTEPHBIMH CPEJICTBAMU MPEACTABICHUS M aHAIN3a JAHHBIX U YMEHHE UCIOJb30BATh MEPCOHAIBHBIE CPENICTBA
JOCTYTIA C YYETOM JIBUTATEIbHBIX, PEUeIBUTATEIIHBIX U CEHCOPHBIX HAPYIICHUH;

YMEHHUE UCIOJIb30BaTh MEPCOHAIbHBIE CPEJICTBA JOCTYTIA.

(m. 11.5 B pen. [Ipuxaza MunoO6puayku Poccun ot 31.12.2015 N 1577)

BuINYCKHHK HAVYHTCH B 5-6 kjaaccax (U1 MCIOJIHL30BAHNS B MOBCETHEBHOM KU3HHU M 00ecneuyeHHs BO3MOKHOCTH YCIENTHOr o
MPOA0JKeHHsI 00Pa30BaHMs HA 0230BOM YPOBHeE):
e OmnepupoBaTh Ha 6a30BOM ypOBHe1 MOHSATUSIMHA: MHOECTBO, 3JIEMEHT MHOKECTBA, MMOJMHOKECTBO, MPUHAJIC)KHOCTh;
® 3aJaBaTh MHOKECTBA NEPEUUCIICHUEM UX DJIEMEHTOB;
® HaxOJWTh MepecedeHue, 0O0beIUHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIHSIX.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMeTOB:
® pacCrno3HaBaTh JOTMYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS.

Yucia

! 3,Z[€CL " Aajee — paclio3HaBaTb KOHKPETHBIC MTPUMEPDIL 06HII/IX MOHSTUH I10 XapaKTCpHbIM IIPU3HAKaM, BBIIIOJIHATH HCfICTBHH B COOTBETCTBHU C OINPCACIICHUEM 1 HpOCTCfIIHHMH
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/I€ TIOHATHS.



e OmnepupoBarh Ha 0A30BOM YPOBHE MOHSTHSIMH: HATypaIbHOE YHCIIO, [EI0e YHCI0, OOBIKHOBEHHAsI APOOb, AecaTUYHAs APOOb, CMEIIaHHOE
YUCJI0, PALIMOHATIBHOE YHUCIIO;
® KCIOJIb30BAaTh CBOKMCTBA YMCEN M IIPABUJIA JEUCTBUN C PALMOHAIBHBIMHU YUCJIAMU IIPY BBIIIOJHEHUHN BBIYUCIICHUN;
® CIOJb30BATh MPU3HAKHU ACIUMOCTU Ha 2, 5, 3,9, 10 npu BBIOTHEHUH BBIUMCICHUN U PEILIEHUN HECIIOKHBIX 33]1a4;
® BBINOJHATH OKPYIJICHHE PAlMOHATBHBIX YUCENl B COOTBETCTBUHU C MIPaBUIIAMU;
® CpaBHUBATh PAllMOHAJIbHBIC YUCTIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:
® OILICHUBATh PE3YJIbTAThl BHIYMCICHUN MPU PEIICHUH PAKTUYECKUX 3a/1a4;
® BBINOJIHATH CPABHEHUE YMCEIT B PEAJIbHBIX CUTYAIIHUSX;
® COCTaBJISITh YMCJIOBBIE BEIPAKECHUSI MPU PEIICHUH MPAKTUYSCKUX 3a7a4 U 3a/1a4 U3 IPYTrUX YUYECOHBIX IPEIMETOB.
CrarucTuKa U TeOpusi BEpPOSITHOCTE
e [IpencraBisaTh JaHHBIC B BUIC TAOIUII, AHATPAMM,
® yuTaTh HH(OPMALIUIO, TPEICTABICHHYIO B BUIE TaOIHIIbI, IUATrPAMMBI.
TekcToBble 3a7a49H
e Pemmarh HeCIOXKHBIC CIOKETHBIC 3a7]a9M PA3HBIX THIIOB HAa BCE apU(METHICCKHE CHCTBUS;
® CTPOUTH MOJIENb YCIIOBUS 33a/a4d (B BUJIE TAOIHUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JIaHbI 3HAUCHUS JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEIUYHH,
C LEJIBI0 TTOMCKA PEIICHUS 3a1a4H;
® OCYIIECTBISITH CIOCOO MOMCKA PEIIeHUs 3aJauyd, B KOTOPOM PaCCYXJIECHHE CTPOUTCS OT yCIOBHs K TpeOOBaHHMIO WIIM OT TpeOOBaHUS K
YCIIOBHIO;
COCTABJISITh IUIAH PELICHUS 33]1a4H;
BBIJIEJISITh 3TAIbI PELICHUS 3aa4H;
MHTEPIPETUPOBATH BHIYUCIUTENIbHBIE PE3YJbTAThI B 33/1a4€, UCCIIEI0BATh MTOJIYYEHHOE PEUICHUE 3a/1a4H;
3HATh pa3Inyue CKOpocTel 00beKTa B CTOSAYEH BOJIE, MPOTUB TEUCHHSI U MO TEYCHUIO PEKH;
peumaTh 3aJja4i Ha HaX0K/I€HHE YaCTH YKCIIa U YUCIIA 110 €r0 YacTH;
pemiath 3aJaud pa3HbIX THUMOB (Ha paboTy, Ha MOKYIKH, Ha JBUXKEHHE), CBS3BIBAIOIIMX TPU BEIWYUHBI, BBIICISITH OTH BEIUYUHBI U
OTHOILIEHUS MEXKy HUMH;
® HaxXOJWTh MPOLEHT OT YHUCJa, YMCIO IO MPOLEHTY OT HEro, HaXOJUTh IMPOLIEHTHOE OTHOILIEHHE JBYX YHUCEJ, HaXOAUTh IPOLIEHTHOE
CHUKEHHUE WJIH MPOIEHTHOE IMOBBIIIICHUE BEJTUYHHBI,
® pelIaTh HECIOKHBIC IOTUYECKHUE 3a]1a4l METOJIOM PACCYKIACHUM.
B noBceHeBHOI KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:
® BBHIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUEHUSIX UCKOMBIX BEIMUWH B 3a7a4e (Je1aTh MPUKUIIKY)
Harnsanas reomerpust
I'eomerpnuyeckue Gpurypsl



e OmepupoBarh Ha 6a30BOM ypOBHE MOHATHSAMHU: (QHUTypa, TOUKA, OTPE30K, IpsAMasi, Jyd, JIOMaHas, YroJl, MHOTOYTOJIbHUK, TPEYTOJILHUK H
YETHIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBAAPAT, OKPYKHOCTh U KPYT, MPSIMOYTOJIBHBIN Mapasienenunesn, Kyo, map. M3o0paxars nzyyaemsle GUrypsl
OT PYKH U C TIOMOILBIO JINHENKU U LIUPKYIIS.

B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPeIMETOB:
® pemIaTh NPAaKTUYECKUE 33/1a4H C IPUMEHEHUEM MPOCTEHIITNX CBOWCTB (UTYP.
H3mepenus 1 BbIYMCICHUSA

® BBINOJIHATh U3MEPEHUE JJINH, PACCTOSHUMN, BEJIMUUH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB ISl U3MEPEHUHN JUIMH U YIJIOB;

® BBIUUCIIATH IUIOIAAU NPSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX MPeIMETOB:

® BBIYUCIIITH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYALHSIX, IJIOMAAU IPSIMOYTOJIbHUKOB;

® BBINOJIHATH IPOCTEUIINE TOCTPOCHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM KU3HU.
HUcTopuss MaTeMaTHKH

® ONNCHIBATh OTJEJIBHBIE BBIIAOIIMECS PE3YJIbTAThI, IIOJyUYEHHBIE B XOJ€ PA3BUTHSI MATEMAaTUKH KaK HAYKU;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX ABTOPOB, B CBSA3U C OTEYECTBEHHOW U BCEMUPHON UCTOPUEH.

BhInyCKHUK HOJYYHT BO3MOKHOCTD HAVYHUTHCH B 5-6 Kiaccax (1uisi o0ecneyeHusi BO3MOKHOCTH YCIEIHOI0 NPOJ0JIKeHHs 00pa3oBaHus
Ha 0230BOM M YIJ1Y0J1eHHOM YPOBHSIX)
DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

o Onepuposamv’ ROHAMUAMIL MHOICECME0, XAPAKMEPUCIMUKU MHOJNCECIEA, dNeMEHN MHOJICECMEd, Nycmoe, KOHEeuHoe U GecKoHeuHoe
MHOHCECMBO, NHOOMHOICECMBO, NPUHAONEIHCHOCD,

®  onpeodenamv NPUHAONEIHCHOCHb INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NEPECeyenUi0 MHOJICECME,; 3a0a6amb MHOACECBO C NOMOUbIO
nepevucienus 21eMeHmos, C106eCHO20 ONUCAHUAL.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH JAPYIUX MPeIMETOB:

®  pPAcno3Hagamsv 102U4eCKU HeKOPPEKMHbLE BblCKA3bIBAHUS,

® CcmMpoums YenouKu YMo3aKIo4e Ul Ha OCHOB€e UCNONb306AHUSA NPABUT TOSUKU.
Yucna

e  Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCIO, MHONCECNEO HAMYPATbHLIX YUCEN, Yeloe YUCI0, MHONICECME0 YenblXx Yucel,
00bIKHOGeHHAs O0pobb, Oecamuunas OpoOb, CMEWaHHOe YUCNO, PAYUOHANbHOE YUCTO, MHOMCECME0 PAYUOHATbHBIX YUCETL, 2eoMempuyecKas
uHmepnpemayus HamypaioHvlx, Yeavlx, payuoHaIbHbIX,

®  NOHUMAMb U OOBACHAMb CMbICT NOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  BLINOIHAMb GbIYUCIEHUS, 8 MOM YUCTLE C UCNONb308AHUEM NPUEMOE PAYUOHANLHBIX GbIYUCTEHUL, 0O0CHOBbIEAMb ANCOPUMMbL 8bINOJIHEHUS
Oeticmeuii;

2 3I[eCI> " Aajiee — 3HaTh OPEACICHUC TOHATHS, YMETD MOSCHATH €TI0 CMBICJI, YMCTh UCIIOJIb30BATh IOHATUC U €TI0 CBOIICTBa Ipu NpoOBEACHNN paCCY)KI[eHPIfI, J10Ka3aTciIbCTB,
peuIcHuMr 3a1a4.



® ucnonvzosams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedeHus yucenl npu 6bINOJIHEHUU 8bIYUCTIEHUL U PeueHUU
3a0au, 060CHO8bIBAMb NPUSHAKU OETUMOCTU,

®  GLINOIHAMb OKPY2IEHUE PAYUOHATNLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpPsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBIX OPOOell;

o naxooumv HO/ u HOK uucen u ucnonv3o6ams ux npu peuwieHuu 3a0da, .

®  onepuposamv NoHAMUEM MOOYIb YUCIA, 2e0OMEMPUIECKdsl UHMePNpemayus MO0V YUCIA.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  NpuMeHAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay U peuleHuy 3a0a4 Opyeux y4eOHbIX npeomemos;

®  GLINOJHAMb CPABHEHUE PEe3YIbMAMO8 GbIUUCTICHUL NPU PeuleHUY NPAKMUYEeCKUX 3a0ay, 8 MoM Yucie RPUOIUNCEHHBIX 8bIYUCTEHULL,

®  COCMAasnAmMb YUCTIOBblEe GbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHuu NpaKkmuyeckux 3a0ad u 3a0ad u3 oOpyeux y4eOHvlx
npeomemos.
YpaBHeHUs] U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU. PABEHCMEBO, HYUCLOB0€ PABEHCMEB0, YPABHEHUe, KOPEeHb VPABHEHUs, peuleHue VPAGHEeHUsl, YUCI080e
Hepagencmao.
CTaTHCTHKA U TeopHsi BEPOSITHOCTEH

e Onepuposams NOHAMUAMU. CIMOIOYAMbLE U KPY208ble OUApaMMbL, MadIuybl OAHHbIX, CpeOHee apupmemuyeckoe,

®  uzsnekams, UHGopmayulo, NPeoCmasieHHyo 8 maoIuyax, Ha OUazpammax;

® cocmasnams mabauysl, CMpoums OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO KU3HM U TIPU U3YUYEHHHU JAPYTUX MPEIMETOB:

®  u3GIEeKAMb, UHMEPNPEemUposams U npeoopazosvieams UHGOpMayuro, npeodcmagieHHyo 8 mabiuyax u Ha Ouazpammax, ompaxicarouyyio
CB0UCMBA U XAPAKMePUCMUKU PealbHbiX NPOYeCcco8 U s81eHULL.
TekcToBbIE 3a1aUH
Pewams npocmuie u cnosicHvle 3a0ayu pazHulx Munos, a makaice 3a0ayu NoGbIUEHHOU MpPyOHOCMU,
UCNOIb306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CILONCHBIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOLL CXeMbl U peulenus 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCoOa NOUCKa peutenusi 3a0ay (om mpebosanus K yCi08Uuio U om yCiosus K mpeoosanuro),
MOOENUpPoB8amsb paccydHcoeHus. npu NOUCKe peuleHus 3a0ai ¢ NOMOWbIO 2pagh-cxembl;
8b10€IAIMb IMANbl PeueHUs 3a0a4u U CO0epAHCaAHUe Katcoo2o Imand,
UHmMepNpemuposamy 8blYUCIUMENbHbLE PE3VIbMAmbl 8 3a0aye, UCCe008amsb NOLYUEeHHOe peuleHue 3a0a4u;

®  AQHAMU3UPOBANL BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHU 08YX 00BEKMOG U USMEHEHUe UX XaAPAKMEPUCTNUK NPU COBMECTHOM
08UdCEHUU (CKOPOCMb, 8peMsl, pAcCmosHuUe) NpU peuleHuu 3a0ad Ha O0s8udceHue 08yX 00beKmMo8 KAK 8 O0OHOM, MAaK U 8 HNPOMUBONOJIOHNCHLIX
HanpasieHusx;

L4 UCCe008amb 8Ce803MONCHBLE cumyayuu npu peuenuu 3a0ay HA 08UMICEHUE NO peKe, paccmampueams pasnble cucmemsvl omcdema,
L4 peuianos pa3H006pa3Hbl€ 3a0ayu «HA uacmuy,



®  pewams U 000CHOBHIBAMb CB0€ peuieHUue 3a0ay (8bl0esmb MAMEMAMU4eckKyio OCHO8Y) HA HAXOMCOeHUe YaACmu HYUCid U 4ucid no e2o
4acmu Ha OCHOBE KOHKPEMHO20 CMbICIA OpOoOU;

®  0co3Hasamv U 0OBLACHAMb UOCHMUYHOCHb 3A0AY PA3HBLIX MUNOE, CEA3bIBANOWUX MPU BeTUYUHbL (HA pabOmy, HA NOKYNKU, HA O8UdCEHUE);
8b10€IAMb IMU BEIUUUHBL U OMHOUWEHUSL MeNCOY HUMU, NPUMEHAMb UX NPU peueHul 3a0ay, KOHCMpyuposams coOCMEeHHble 3a0adu YKA3AHHbIX
munoa.
B noBceqHeBHOM KU3HU M NIPU M3yYEeHUM APYTrUX MpPeIMeTOB:

®  gvidenamb Npu peueHul 3a0ad XapaKmepucmuku paccmampueaemoll 8 3aoade cumyayuu, omiudHvle Om peaibHbiX (me, om KOmopvix
abCcmpazuposanucy), KOHCMpPYuposams HO8ble CUMYAYUU C YUEemOoM dMUX XAPAKMEPUCMUK, 8 YACMHOCIU, NPU peueHul 3a0a4 Ha KOHYeHmMpayuu,
VUUMbIBAMb NJIOMHOCMb 8eUeCmed;

® pewams U KOHCMPYUPOBAMb 3a0auU HA OCHOBE PACCMOMPEHUs DealbHblX CUMyayull, 6 KOMOpblX He mpedyemcs mouHbll
BLIYUCIUMENbHBLU Pe3VIbmam;

®  pewams 3a0auU HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCIEMbl OmMcYemd.
HarnsinHasi reomerpus
I'eomerpuueckne purypbi

o 3enexamov, unmepnpemuposams u npeoopaso8uleamv UHGOPMAYUIO 0 2eOMeMPUeCcKUx Gueypax, npedCmasieHHyI0 Ha Yepmencax,

®  uz0Opadicams usyuaemvle Gueypvl Om pyKu U ¢ NOMOUBLIO KOMNIOMEPHBIX UHCIPYMEHMOS.
HN3mepeHus U BbIYUCTICHUSA

®  BBLINOIHAMb USMEPEeHUE OJIUH, PACCMOSIHUL, eIUYUH Y208, C HOMOWbIO UHCIMPYMEHMO8 OJisl USMePEeHUl OJIUH U Y2l08;

®  BLIYUCIAMb NIOWAOU NPAMOY20NbHUKO8, KBAOPAMO8, 00beMbl NPAMOY20JIbHLIX napaliefenunedos, Kyoos.
B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

® 6bIUUCTIAMb PACCMOAHUA HA MeCnmHocmu 6 cmaHdapmelx cumyayusix, nﬂou;adu yuacmkoes I’lp}ZMOyZOJZbHOIZ ¢0p]l/lbl, O6’b€Mbl KOMHam,
6bINOJIHAMDb npocmeﬁmue nocmpoOeHRus Ha mecnHocmu, H€06x06uﬂ/lbl€ 6p€aﬂbH01/7 MHCU3HU,

® oyerusambv pasmepsbl pedlbHblX 061361(71’108 OKpyorcaroweco mupda.
HcTropuss MaTreMaTUKHU

° Xapaxkmepuzosamuv 6K1a0 8b10AIOUUXCI MAMEMAUKOS 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHBIX 00]1acmell.

BoINyCKHHK HAYVYHTCA B 7-9 Kiaaccax (JUisi HCII0Jb30BAHNMS B OBCEIHEBHOM JKIM3HHM M 00ecrieUyeHHsI BO3MOKHOCTH YCIEITHOI'0
MPOI0JIsKEHHsI 00pa30BaHusl HA 0230BOM YPOBHE)
DJIeMeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTHKH
e  OnepupoBaTh Ha 6A30BOM YpPOBHE® MOHATHAMH: MHOKECTBO, 2IEMEHT MHOKECTBA, TIOJIMHOKECTBO, TIPUHAIIEKHOCTH;
®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;
® HAXOJWTh NepeceueHne, 00beTMHEHHE, TTOJIMHOKECTBO B MPOCTEUIITNX CUTYAIIHSIX;

3 3I[eCI> " Aajee — paclio3HaBaTb KOHKPETHBIC MTPUMEPDIL 06H.[I/IX MOHSTUH I10 XapaKTCpHbIM IIPU3HAKaM, BBIIIOJIHATH Z[efICTBHH B COOTBETCTBHHU C ONPCACIICHUCM U HpOCTeI‘/'IH.II/IMI/I
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06H.[I/Ie TIOHATHS.



e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: OMPEICICHHIE, aKCHOMa, TEOpeMa, IOKa3aTeIbCTBO;

® [PUBOJUTH NPUMEPHI U KOHTPIPUMEPHI JIJIs MOATBEPKICHHS CBOUX BbICKA3bIBAHUM.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH IPYTUX NPeIMETOB:

®  HCIOJIB30BaTh rpauueckoe MPEICTABICHUE MHOXKECTB ISl ONMHUCAaHUs PEabHBIX MPOIECCOB W SIBICHUN, NIPH PEIICHUU 3aJad JIPYTHX
Y4eOHBIX TIPEIMETOB.
Yucaa

e  OmepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMU: HATYPATHHOE YUCIIO, [IEJI0€ YUCIIO, OOBIKHOBEHHAS POOb, ACCATUYHAS IPOOh, CMEIIaHHAsS
Ipo0b, PalIMOHATILHOE YHCII0, apU(PMETHUECKUI KBaAPATHBIN KOPCHB;

®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MpaBUiIa JEHCTBUM MPU BBINOJIHEHUH BHIYMCIICHUN;
KCIMOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUH BHIYUCIICHUN U PEIICHUM HECJIOKHBIX 3a/1a4;
BBIIIOJIHATH OKPYIJIEHHE PAallMOHAIbHBIX YHCENl B COOTBETCTBUU C ITPaBUIIAMU;
OLICHHUBATh 3HAYEHUE KBAJIPATHOIO KOPHS U3 MOJIOKUTEIBHOTO IEJI0r0 YUCIa;
pacro3HaBaTh palMOHAIbHBIE U UPPALHMOHAIBHBIEC YHCIIA;

®  CpaBHMBATH YHCIIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  OLICHUBATh PE3YJIbTATHI BEIYMCICHUN MIPU PEIICHUH NMPAKTUUYECKUX 3a/a4;

®  BBINOJIHATH CPABHEHHUE YMCEI B PEAJIbHBIX CUTYaLHsIX;

®  COCTaBJIATH YMCIIOBBIC BHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 IPYTHX YUeOHBIX MPEAMETOB.
ToxnecrBeHHBIC IPe0Opa30oBaHUsA

e  BrInonHATH HECNOXKHBIE MPeoOpa30BaHUS ISl BBIYUCICHUS 3HAUCHUN YHUCIOBBIX BBIPAKEHMH, COAEpXKAIIUX CTETNEHH C HATypadbHBIM
MOKa3aTesieM, CTENEHHU C LIEJIBIM OTPULIATEIIbHBIM MTOKa3aTEIEM;

®  BBHINOJHATH HECIIOKHBIEC TTPEOOPA30BAHMS 1IEJIBIX BRIPAKEHUHN: PACKPBIBATH CKOOKHU, TPUBOJAUTH IMOJJOOHBIE CIaraeMhbIE;

®  UCHOJIb30BaTh (DOPMYJBI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH, PA3HOCTh KBAAPATOB) JIA YIPOIIECHUS
BBIUMCIICHU 3HAYEHUH BBIPAXKEHUN;

®  BBINOJIHATH HECIOXKHBIE TPeoOpa3zoBaHus APOOHO-TUHEHHBIX BBIPAXKEHUN U BBIPAXKEHUN C KBaJPATHBIMHU KOPHSIMHU.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

e [IOHMMAaTh CMBICII 3alIMCH YMCIIA B CTAHAAPTHOM BH/IE;

e  omepupoBaTh HAa OA30BOM YPOBHE MOHATHEM «CTAH/IAPTHAS 3aMKICh YHUCIIA).
YpaBHeHHsI H HEPABEHCTBA

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMHU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHECHHE, KOPEHb YpaBHEHUS, PEIICHUE YpaBHEHUS,
YUCIJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIIEHUE HEPABEHCTBA;

®  IIPOBEPATH CIIPABEIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JUHEUHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASALIMECS K JIUHEUHBIM;

e  pelarb CUCTEMBI HECIOKHBIX JINHEMHBIX YPaBHEHUI, HEPABEHCTB;



®  [POBEPATH, ABISACTCS JIU IAHHOE YUCIIO PEIICHHEM YpaBHEHUS (HEpPaBEHCTBA);
e  pemiath KBaJpaTHbIC ypaBHEHUS 10 (hopMyIie KOpHEH KBaApaTHOTO YpaBHEHHUS,
e 1300pakaTh pPELICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOH.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:
®  COCTaBJIATH U PEIIATh JIMHEHHBIC YPAaBHEHUS MIPH PEIICHUH 3a]1a4, BO3HUKAIOMINX B IPYTHX yU4COHBIX MPEAMETAX.
DOyHKIUHA
e Haxonuts 3HayeHue GpyHKIUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTa;
®  HAxOJUTh 3HAYCHHE apTyMEHTA I10 33JJaHHOMY 3HaYEHUIO (DYHKIIUU B HECIOKHBIX CUTYaAIUSX;
®  OmpeleNsTh MOJ0KEHHE TOUKH 110 ee KOOpIAuHATaM, KOOPJUHATHI TOYKH IO €€ MOJ0KEHUIO Ha KOOPAUHATHOM IJI0CKOCTH;
e 10 rpadguKy HaXOAHUTH OOJIACTH OMpPEIEICHHS, MHOXXECTBO 3HAYCHHH, HYJIH (QYHKIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus U yObIBaHUs, HAUOOIbIIIEe U HAUMEHbIIIee 3HaYeHHsI (PYHKIIHH;
CTPOUTH rpauK JIMHEUHON PYHKIINH;
MIPOBEPSTH, SIBISIETCA JIU JaHHBIN rpaduk rpadukom 3a1anHoi QyHKIuK (JIMHEHHOM, KBaIpaTUUHOM, 00paTHON MPOMOPIIMOHATILHOCTH);
OTpeAeNATh NPUOIMKEHHBIE 3HAYECHUSI KOOPAUHAT TOYKU NIepecedeHus rpauKoB (yHKIIHIA,
orepupoBaTh Ha 0230BOM YPOBHE MOHITHIMHU: IOCJIE0BATEILHOCTD, apu(MeTUIeCcKasi IPOrpeccusi, reOMEeTprUIecKasi IPOrpeccus;
®  pemiath 3aJ1a4M Ha IPOTPECCUH, B KOTOPHIX OTBET MOKET OBITh MOJyYeH HEMOCPEICTBEHHBIM MTOICYETOM 0e3 MpuMeHeHus: (POpMYyIL.
B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NMPeAMETOB:
®  CIMOJIb30BaTh TpaMKU PeaTbHBIX MPOILIECCOB U 3aBUCHMOCTEH MAJIs ONpeNeeHHs] WX CBOMCTB (HAaMOOIbIIMEe W HAaUMEHbBIINE 3HAUYCHUS,
MIPOMEXKYTKH BO3PACTAHMS M YOBIBAHUS, 00JIACTH TIOJIOKUTEIBHBIX U OTPUIATSIHLHBIX 3HAYCHHUN U T.11.);
®  HCIIOJIB30BAaTh CBOMCTBA JIMHEHHOW (PYHKIIMU U ee rpaduK pH PEeIICHUH 3a1a4 U3 APYTUX YICOHBIX IPEIMETOB.
CTaTucTHKA M TeopHs BEPOSITHOCTEH
e lIMeTh mpencTaBiICHUE O CTATUCTUYECKUX XapaKTePUCTUKAX, BEPOSATHOCTU CIYYaifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
pemiars mpocTeiiire KOMOMHATOPHBIE 331a4d METOJOM MPSIMOT'O U OPTaHM30BAHHOTO Tiepebopa;
MIPEJICTaBIATh IaHHbIE B BUJIE TAOIUII, TUarpamm, rpaQuKos;
YUTaTh WH(OPMAILINIO, TPEJICTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIPE/ICIIATH OCHOBHBIC CTATUCTHYECKHUE XapaKTePUCTHKH YHCIIOBBIX HA0OOPOB;
OIICHUBATh BEPOSITHOCTH COOBITHS B TIPOCTEHININX CTydasx;
®  HMETh IPEJICTABJICHHIE O POJIM 3aKOHA OOJIBIIIAX YHCENT B MACCOBBIX SIBJICHHSX.
B noBceiHeBHO¥ KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:
®  OIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Mepedopa;
®  UMETh MIPEJICTABICHHUE O POJIM MPAKTHUECKU JOCTOBEPHBIX U MATIOBEPOSATHBIX COOBITHIA;
® CpaBHUBATh OCHOBHBIE CTATHCTUYECKUE XAPaKTEPUCTHUKH, MOJYYCHHBIE B MPOIIECCE PElIeHUs MPUKIAJAHON 3a7auu, U3YYeHHs peasbHOro
SIBIICHUS;
®  OIEHUBATh BEPOSTHOCTH PEATHLHBIX COOBITUIN U SIBICHUN B HECIIOXKHBIX CUTYaIIUSX.



TekcToBBIC 324U

e PemiaTh HECIIOKHBIE CIOXKETHBIE 3a/1a4M PAa3HbIX TUIIOB HA BCe apu(PMeTHUYECKue NeUCTBUS;

® CTPOUTH MOJETh YCIOBHS 3ahaud (B BUAC TaOJHIIBI, CXEMbI, PUCYHKa WJIM YpaBHCHHsI), B KOTOPOHW JaHbl 3HAYCHHUS IBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C IEJIbIO MIOMCKA PELICHUS 3aauu;

®  OCYILIECTBJIATH CHOCOO MOMCKA peIlIeHusl 3aJaud, B KOTOPOM PACCYKIEHUE CTPOUTCS OT YCIOBUSL K TPEOOBAaHUIO WM OT TpeOOBaHUS K
YCIIOBHIO;
COCTaBJIATH IUIAH PEUICHHUS 33/1a4U;
BBIJICTISITh ITAIIbI PEIICHUS 33/1a9H,
MHTEPIPETHPOBATH BRIYUCIUTEIBHBIC PE3Y/IbTATHI B 337a4€, HCCIIEA0BAThH MOMyYEHHOE PEIICHUE 3a]a4H;
3HATPH pa3IMuUe CKOPOCTEeH 00BEKTa B CTOSUYCH BOJIE, POTUB TCUCHHMSI U IO TCUCHHUIO PEKH;
peliaTh 3a7a4y Ha HaX0XKJIEHUE YaCTH YKCia U YKCIia TI0 ero 4acTu;
pemarh 3aJayu pa3HbIX TUIOB (HAa paboOTy, HAa MOKYIKH, HA JIBHXKEHUE), CBSI3BIBAIOUIMX TPU BEIUYMHBI, BBIIEISATH 3TH BEIUYUHBI U
OTHOIICHUS MEX/Ty HIMH,

®  HaxOJUTh MPOICHT OT YUCJIA, YUCIIO IO MPOICHTY OT HETO, HAXOUTh MPOIICHTHOES CHIKEHHUE MITU MPOIICHTHOE ITOBHINICHNE BEIMYUHBI,

®  pemrath HECJIOXKHBIC JIOTHUSCKUE 33]]a9d METOJIOM PACCYKICHHM.
B noBceHeBHOI KU3HM U NIPH U3YYEHUH APYTUX NMPeIMETOB:

®  BBIBUTATh FMIOTE3bI O BO3MOXKHBIX MPEICIbHBIX 3HAUEHUAX UCKOMBIX B 33/1a4€ BETUYHH (JeNaTh MPUKUIIKY).
I'eomeTpuueckue purypsnl

e  OmnepupoBarh Ha 0230BOM YPOBHE IMOHATUSIMU T€OMETPUUECKUX DUTYD;

®  U3BJIEKaTh HHPOPMAIHIO O TEOMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEKaxX B SBHOM BUJIE;

®  MPUMEHSTH JJS PeUIeHHs 3a/1a4 reoMeTprudeckue (PaKThl, €CIIM YCIOBHS UX IPUMEHEHUS 3aJ]aHbl B IBHOH Qopme;

e  pemiarh 3a/1a4M Ha HAXOXJIEHHUE T€OMETPUUYECKUX BETUYHH 0 00pa3iiaM I aarOpUTMaM.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  HCIIOJIB30BATh CBOWCTBA TEOMETPUICCKUX (UTYD JUIs PEIICHUS THITOBBIX 3a/1a4, BOZHUKAIOIIUX B CHTYAIUsIX TTOBCETHEBHOW KH3HU, 3a7a4
MPAKTUYECKOTO COJIEPKaHUS.
OTHOmEeHust

e  OmepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSMHU: PAaBEHCTBO (QUTYP, paBHbIC QUTYPHI, PABEHCTBO TPEYTOJHLHUKOB, MAPAJLICITBHOCTD MPSMBIX,
MEPIEeHIUKYISIPHOCTD MPSIMBIX, YTIIBI MEXKIY IPSIMBIMU, IEPIICHAUKYIISP, HAKIIOHHAS, TPOSKIIHS.
B noBceHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:

®  HCIIOJIB30BAaTh OTHONICHWUS JIUISl PEIICHHS MPOCTEHIIINX 3a/1a9, BO3HUKAIOIINX B PEATbHOMN JKH3HH.
N3mepeHus 1 BLIYMCIIEHUS

e  BrIIOJHATH U3MEpPEHUE JIUTMH, PACCTOSHUH, BEIMYWH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB JIJISI U3MEPCHHH JITHH U YTJIOB;

®  MPUMEHATH (OPMYJIIBI TIEPUMETPA, IUIOMAIN H 00beMa, TUIOIIA N ITOBEPXHOCTH OTACIBLHBIX MHOTOTPAHHUKOB IPH BBIYUCIICHUSIX, KOT/Ia BCE
JTAaHHBIE UMEIOTCS B YCIIOBHH,



e npumeHsATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOIIEHHS JUIsI BBIYMCICHUS JIUH, PACCTOSHUH, IJIOMIAACH B
MIPOCTEUIINX CIIyYasiX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  BBIUUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHAAPTHBIX CUTYalUAX, IIJIOMIAN B IPOCTEHIINX CIIydasix, IPUMEHATh (POPMyYJIIbl B IPOCTEHIINX
CUTYyallMsX B [IOBCEJHEBHOM KU3HU.
I'eomeTpuyeckue mocTpoeHu
e  M300pakaTh TUIIOBBIE IJIOCKUE PUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKU U C TOMOIIBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HU U IIPH U3YyYEHHUH APYIUX NPeIMETOB:
e  BBIIOJIHATH NPOCTEHIINE IOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM JKU3HU.
I'eomeTrpuyeckune npeodpazoBaHus
e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIBHO OCH U TOUYKH.
B noBceqHeBHOM KU3HU U IIPH U3YYEHHUH APYIUX MPeIMETOB:
®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYKAIOLIEM MHPE;
®  pacrno3HaBaThb CHMMETPHYHBIE (QUTYpPBI B OKPYKAIOLIEM MUPE.
BekTopbl M KOOPAMHATHI HA IIJIOCKOCTH
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MTOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA HAa YUCIIO, KOOPAWHATHI HA IUNIOCKOCTH;
®  OIpeleNsITh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paKEHUI0 HAa KOOPAUHATHOM MJIOCKOCTH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  HCIIOJIB30BATh BEKTOPBI I PEIIEHUS IPOCTEUILINX 3a/1a4 HA ONPEAEIIEHNE CKOPOCTH OTHOCUTENIBHOTO IBH)KEHUS.
Hcropust MaTeMaTUKH
e  OmnuchIBaTh OT/AENIbHBIE BBIAAIOIIMECS PE3YIbTAThl, OJyUYEHHBIE B X0/ Pa3BUTHSI MATEMAaTHKU KaK HayKu;
®  3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
e TIOHMMAaTh POJb MAaTEMAaTUKH B pa3Butun Poccun.
MeToabl MaTEeMAaTHKH
e  BriOuparh NoaAXOoIAUINN U3YYEHHBIH METO/ ISl peLIeHHs] U3yYEHHBIX TUIIOB MaTEMAaTUYECKUX 33/1a4;
e [IpuBOAMTH MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH AEMCTBUTEIBHOCTH U TPOU3BEICHUIX UCKYCCTBA.

BoInyCKHUK HOJVYHUT BO3MOKHOCTL HAVIUTLCH B 7-9 KJjaaccax AJ1s1 o0ecnedeHusl BO3MOKHOCTH YCIIENIHOI0 MPOA0J:KEeH!sI 00pa30BaHus]
HA 0230BOM M VIJIY0JEHHOM YPOBHAX
JJIeMeHTbI TEOPUH MHOKECTB U MATEMATH4Y€eCKOH JIOTUKH
e Onepuposamv’ nowsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECME0, XAPAKMEPUCTIUKU MHONCECMEA, SNEMEHN MHOMICECMEd,
nycmoe, KOHeyHoe U OeCKOHeUHOe MHOMCEeCE0, NOOMHONCECE0, NPUHAODTIEHCHOCHb, BKIIOUEHUEe, PABEHCMBO MHONCECNE;

4 3I[eCI> " Aajiee — 3HaTh OPEACICHUC [TIOHATHS, YMCETh HNOSACHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh IOHATUC U €TI0 CBOIiCTBa IIpyu NPpOBCACHNUN paccyncz[el-mﬁ, JA0Ka3aTciIbCTB,
peuICHUH 3a4a4.



®  U300padcamv MHOMCECEA U OMHOUEHUE MHONCECME C NOMOUWbIO KPY208 Diinepa

®  onpeodensams NPUHAOLEHCHOCTb JTIEMEHMA MHONCECMEBY, 00beOUHEHUIO U NePeCcedeHUr0 MHONCECMS,

®  300a8amb MHONCECMBO C NOMOWBIO NEPEUUCTIeHUs. DIeMEHNO8, CLOBECHO20 ONUCAHUSL

®  onepuposamv NOHAMUAMU: BbICKA3LIBAHUE, UCMUHHOCIb U JONCHOCHb BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUN, Onepayuu Hao
BbICKA3LIBAHUAMU: U, UTU, HE, YCI0B8HbLE 8bICKA3bIGAHUS (UMNIUKAYUL),

®  CMPOUMb BbICKA3LIBAHUSA, OMPUYAHUSL BbICKA3bIBAHUI.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEIMETOB:

®  CcmMpoumb YenouKy YMO3AKIOUEeHUL Had OCHOBE UCNOb308AHUSA NPABUIL JIOSUKU,

®  UCNONB308AMb MHOJICECMBA, ONEPAYUL C MHOICECMBAMU, UX epapuuecKoe npedcmasierue 0Jis ONUCAHUS PEANbHbIX NPOYECCO8 U S8IeHULL.
Yuciaa

o  Onepuposamv NOHAMUAMU: MHONCECNBO HAMYPAILHLIX YUCEN, MHONCECMBO UYeNblX YUCel, MHONCeCMB0 PAYUOHAIbHLIX YUCE],
UPPAYUOHAILHOE YUCTLO, KBAOPAMMHbBIN KOPEHb, MHOMCECMBO OeUCMBUMENbHbIX YUCe]l, 2eOMempUYecKas UHMepnpemayus HAamypaibHblX, YeablX,
PAYUOHATLHBLX, OCUCMBUMETbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,
BbINOIHAMb GLIYUCTIECHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX GbIUUCTICHULL
BbINOHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHAIbHBIE YUCTA,
npeocmasiames payuoHaIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou
YNOpA004UUBAMb YUCLA, 3aNUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumv HOJ/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX NPeAMeETOB:

®  NpUMEHIMb NPAGUILA NPUOTUNCEHHBIX GIYUCTECHUL NPU PeUeHUU NPAKMUYEeCKUX 3a0ay U peuleHul 3a0ad Opyux yueOHblx npeomemos;

®  GLINOIHAMb CPAGHEHUE PE3YIbMANO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0a, 8 MOM YUCLE NPUOTUNCEHHBIX 6bIYUCTIEHUL,

®  COCMABIAMb U OYESHUBAMDb YUCTIOBbLE GbIPANICEHUSL NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay U3 Opyeux y4eOHbIX npeomMemos;

®  3aNUCLIBAMb U OKPY2ISIMb YUCLO8ble 3HAYCHUS PeAIbHbIX 8ENUYUUH C UCNONIb30BAHUEM PASHBIX CUCTIEM UMEPEHUsL.
ToxnecrBeHHBIC IPe0Opa3oBaHusA

e Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3ameneM, CIeneHU ¢ YeavblM OmpuyamenbHulM NoKazamenem,

®  BLINOIHAMbL NPeodPA308AHUS YENbIX BbIPANCEHUU: OeliCmEUs ¢ O0OHOUNIeHaMU (ClodceHue, Gblyumanue, YMHOJCEHUE), Oelicmeus ¢
MHO2OUTIeHaMU (CNIOJICeHUe, BbIYUMAHUE, YMHOMCEHUE),

®  BLINOIHAMb PAZIOHCEHUE MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: BbIHECEeHUE 3d CKOOKY, ePYNNUPOBKA, UCHOIb308aHUe (POPMYIL
COKPAWEHHO20 YMHONCEHUSL,

®  guidenAmsb K8AOpam CyMmbl U pazHOCMu 0OHOUNEHO8,

®  pacKknaovi8amsv HA MHONCUMENU KBAOPAMHBIL MPEXUIeH,



®  BLINOIHAMb NPEOOPA30BAHUSL BbIPANCEHUL, COOEPAHCAUUX CINENEeHU C YebIMU OMPUYAMETbHLIMU NOKA3AMeNIMU, Nepexooums om 3anucu 8
gude cmeneHu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 euoe opoou;

®  GLINOIHAMb NPeodPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPAJICEHULL: COKpaujenue Opobell, npugedenue ancedopauieckux opoobei K oouemy
SHAMEHament, CILONCeHUe, YMHOJCeHue, OeleHue aleebpauyeckux oOpobdell, 8038edeHue aneedopaudeckol O0podu 6 HAMYPAIbHYIO U YeNyio
OMpUYAMenbHyIO Cmenenb,;

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

®  gvIdenAmsb K8AOpam CyMMmbl UU PAZHOCIU 08YUTIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTHX MPEIMETOB:

®  BLINOIHAMb NPEOOPAZ0BAHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;

®  BLINOIHAMb NPEOOPAZOBANUSL ANCEOPAULECKUX BbIPANCEHUL NPU PEUUEHUU 3A0aY OPYeUX YUeOHbIX NPeOMenos.
YpaBHeHHsI 1 HEPABEHCTBA

o  Onepuposamv noHAMuAMU: YpaGHeHUe, HEPABEHCME0, KOPEHb YPABHeHUs, peuleHUue HepaseHCmed, PAGHOCUNIbHbIE YPAGHEHUs, 001acmb
onpeodenenus ypaeHenus (Hepasencmed, CUcmemvl YpagHeHUull Uiy HepageHCcms),

®  pewams NUHElHble YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHBIM C NOMOWbIO MOHCOECMBEHHBIX NPe0OPA3068AHUI,

®  pewams KAOPAMHbvle YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MOHCOECTNEEHHBIX NPE0OPA308aHULL

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHU,

®  pewamb npocmeniuiue UppayuOHaIbHble YPAGHEHUS 6U0d / f (x) =a, \/ f (x) = \/ g(x) ;

peuiams ypagHeHus uod xn =da;
pewams YpasHeHuss ChocoO0M pa3N0HCeHUs HA MHOMCUMENU U 3AMeHbl NepeMeHHOU,
UCNONL3068AMb MEeMOO UHMEPBAI08 OJisl peUeHUs YelblX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
pewams JuHeliHble YPAGHeHUs U HePABeHCmEd ¢ Napamempamu;
peuanms HecloxCHble K8aopammbvlie YPAaeHe sl ¢ NAPAMEmpoM;
pewanms HeCloHCHble CUCEMbL TUHELIHbIX YPAGHEHUTl C napamempamu,
®  peuams HeCONHCHbIE YPABHEHUS 8 YETbIX YUCILAX.
B noBceHeBHOI KU3HU M IIPH H3YYEHUH JAPYTUX NPEIMETOB:
®  cocmasnams u peulams JuHelnble U K8AOpamuvle YPAGHEeHUsl, YDAGHEHUsL, K HUM C800SUUECS, CUCEMb TUHEUHbIX YPABHEeHUU, HepaBeHCmE
npu peutenuy 3a0ay Opy2ux yueOHvlx npeomemos;
®  BLINOIHAMb OYEHKY NPABOONn0000Us pe3yIbmamos, noayuaemvlx npu peueHuu JUHEelHbIX U K8AOPAMHbIX YPAGHEHUN U CUCeM TUHEUHbIX
VPABHeHUll U HEPABEHCME NPU PeUeHUU 3A0ay OpYeUux yueOHbIX NpeoMemos,
®  guLIOUpamb COOMEEMCMBYIOWUE VPABHEHUS, HEePABEHCMEd UMY UX Cucmemvl OJisi COCMABNEeHUs MAmeMamuieckou Mooeiu 3a0aHHOU
PeanbHOU CUumyayu uiu NPUKIAOHOU 3a0ayu,



®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHBI NPU PeueHUU YPAGHEeHUs, HepaBeHCmEa UNU CUCMeMbl pe3Vibmam 6 KOHMeKCme 3a0aHHOU
PeanbHOU CUumyayuu uiu nPUKIaoHoU 3a0adu.
DOyHKIUH

e Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3ABUCUMOCTb, (QYHKYUS, epaguk Gyukyuu, cnocodvl 3adanus GyHKyuu, apeymenm u
3HayeHue QyHKYuU, 001ACMb ONPeOeleHUs. U MHOMCECBO 3HAYEHUL (QYHKYUU, HYAU DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb
dynKyuu, yemunocmv/HeuemHoCcms GYHKYUU,

N . . . k
®  cmpoumbs 2paguKu TUHENHO, K6AOPAMUYHOU QYHKYULL, 00pAmHOU NPONOPYUOHATLHOCIU, QYHKYUU 6U0A: Yy = q + 7 v xsy=3x
x+

’

» y=|x

®  Ha npumepe K8AOpAMU4HOU (DYHKYUU, UCNONIb308aMb Npeobpazosanus cpaguxa ynxyuu y=f(x) o0ns nocmpoenus ecpapuxos gyukyuti
yv=af (kx+b)+c’

® cocmasnams ypasHeHus NPAMOU NO 3a0AHHBIM YCIIOBUAM: NPOX0OsWell yepes 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOX00saulell Yepes
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPIAMOT,
uccneoo6ams YyHKyuio no ee epapuxy;
HAxXo0ums MHOMCECMB0 3HAYUEHUT, HYIU, NPOMENCYMKU 3HAKONOCMOAHCNEA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYUU,
onepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, APUPMEMUYECKas NPOSPeccus, 2eoMempUdecKas npocpeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0OMEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWBIO CPAPDUKA PeaIbHYIO 3A8UCUMOCTb UU NPOYECC NO UX XAPAKIMEPUCTNIUKAM,

®  UCNOIL308aMb CEOUCMEBA U SPAPUK KAOPAMULUHOU (DYHKYUU NPU PelteHUl 3a0ay U3 Opyeux y4eOHbIX npeomemos.
TekcToBbIE 321aUH

e Pewamb npocmoie U CLONCHbIE 3A0AYU PASHBIX MUNOE, A MAKHCE 3A0AYU NOBLIUUEHHOU MPYOHOCMU;

®  UCNOIL308aMb PaA3Hble KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIOACHBIX 3a0ay O0Jisi NOCMPOeHUsl NOUCKOBOU CXeMbl U pelleHus 3a0a,

®  paziuuamov Mooeib MeKCma u MoOelb peuleHus 3a0adu, KOHCMPYUposams K 0OHOU MOOeNU peueHUs HeCLOHXCHOU 3a0ayl pa3uvie Mooenu
meKkcma 3a0avu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (0m mpedo8aHus K yCa08Uio U oOm yciosus K mpebosanuro),

®  MOOeNUPOBAMb PACCYHCOEHU. NPU NOUCKE PEUeHUs. 3a0ad ¢ NOMOWbIO epap-cxembl,

®  8blOCNAMb IMANbL peUuleHUsl 3a0adU U COOEPAHCAHUE KAH 0020 IMand;

®  yuemb 6bIOUPAMb ONMUMATILHLIL MemoO peuleHus 3a0adyu U O0CO3HABAMb 6blOOp Memood, paccMampuéamsv pa3iuyHvle Memoobl,
HAaxooums pasnvle peuleHus: 3a0ayu, eciu 603MON*CHO,

®  gHanU3UPOBAMb 3aMPYOHEHUs NPU peuleHUU 3a0a4;

®  BLINOIHAMb PA3IUYHbIE NPEOOPAZ0BAHUS NPEOTONACEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBbLE 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHbyle;

®  UHMEpPnpemuUpo8amMs bIYUCTUMENbHBIE PE3YIbMAamyl 8 3a0aye, Ucc1e0068ams NOJYYEeHHOe peueHue 3a0ayl;



®  QHATU3UPOBAMb BCEEO3MOICHBIE CUMYAYUU B3AUMHO0 PACNONIONCEHUS O8YX 00BEKMOE U USMEHEHUE UX XAPAKMEPUCTUK NPU COBMECTNHOM
08udICeHUU (CKOpOCMb, 6peMs, paccmosanue) Npu peuweHuu 3a0ay Ha O8udceHue 08yX 00beKmo8 KAK 6 O0OHOM, MAK U 8 NPOMUBONONONCHBIX
HAanpaenesusx,

®  UCCe008amb BCEBO3MONCHbIE CUMYAYUY NPU PeUeHUU 3a0ad Ha 08UdCeHUe NO peKe, PACCMAmMpU8ams pazHvle CUCeMbl Omcyema;

®  pewams pasHOOOPA3HbLLE 3A0aYU «HA YACTUY,

®  pewams u 000CHOBbIEAMb C80€ peuieHUue 3a0ay (8bl0esmb MAMeMaAmuyecKyr0 0CHO8Y) HA HAXOHCOeHUe Yacmu YUCIA U HYUCId HO e20
uacmu Ha 0CHOBe KOHKPEeMHO20 CMblCaad Opoou;

®  0cOo3HABaAMb U 0OBACHAMbL UOEHMUUHOCIb 3A0aY PAZHLIX MUNOS, CEA3LIBAIOWUX MPU BENUUUHBL (HA paOOMY, HA NOKYNKU, HA O8UdCEHUe),
8b10€IAMb IMU BETUUUHBL U OMHOUEHUS MeAHCOY HUMU, NPUMEHAMb UX NPU peueHUU 3a0ad, KOHCMPYUposams codCmeenHbvle 3a0ay YKA3AHHbIX MUNO8;

®  graodemv OCHOBHLIMU MEMOOAMU PeUeHUs 3a0ad Ha CMeCU, CNIABbL, KOHYEHMPayuu,
peuams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCILe, CLOINHCHbIE NPOYEHMbL C 0DOCHOBANHUEM, UCNOJIbL3YA PA3HbIE CNOCOObL,
pewams joeudecKue 3a0ayu pasHblMu CHOCodamu, 8 Mmom yucie, ¢ 08yMs O10KAMU U ¢ mMpemsl OIOKAMU OAHHBIX C HOMOWbIO MAabIuY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCMEL HA OCHO8E UCNONIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHue;

peuams HeclodCHble 3a0ayu N0 MamemMamuieckol cmamucmuke;

® o0s1ademb OCHOBHLIMU MEMOOAMU PpeuleHuss CIOJHCEMHbIX 3a0ay. apupmemuueckuil, aieedpauveckuti, nepedoop apUAHMO8,
2eomempuyeckull, 2paguieckuil, NPUMEHsIMb UX 8 HOBbIX N0 CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceaHeBHOI ;KM3HM M PU U3YYEHHUH IPYTUX NPeAMETOB:

®  gvidenamb NpU peueHuy 3a0a4 XapaKxmepucmuku paccmampusaemoll 6 3adaie cumyayuu, OmiudHvle Om pedabHulx (me, om KOMOpPbIX
abecmpazuposanucy), KOHCMpyuposams Hoeble CUMYayuu ¢ y4emom 3Mux Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ai Ha KOHYeHmpayuu,
VUUmvl8ams NIOMHOCMb 6eUjecmad;

® pewams U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS PEealbHbIX CUmyayuil, 6 KOMOpblX He mpeOyemcs mouHbll
BLIYUCIUMENbHDIL Pe3YTbman;

®  pewams 3a0auu HA OBUINCEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCeMbl OMCYemd.
CTaTucTHKA U TeOpHUsl BepOSITHOCTEH

e Onepuposams nOHAMUAMU: CIMOIOYAMbLE U KPY208ble OUACPAMMbL, MAOIUYbl OGHHBIX, CpeoHee apughmemuieckoe, Meouand, Hauboavuiee
U HauMmeHbvlee 3HaueHUs 8blOOPKU, Pa3ZMax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIIOHeHUe, CIYYAUHASA USMEHYUBOCb,

®  uzsneKamvb UHpOpMAyUI, NPEOCMAasiIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epAPuKax;

® cocmaeisames madaUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NePeCMAHOBKU U COYemaHnus, mpeyeoivHuk Ilackans;

®  NpUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHLIX 3a0al;

®  onepupoeamv NOHAMUAMU: CLYUAUHBIN ONbIM, CAYYAUHBLU 8b100D, UCIbIMANUE, dIeMEHMAPHOe CIVYalHoe cobbimue (UCX00), Klaccuieckoe
onpeodesieHue epoIMHOCMU CLYHAUHO20 CODbLIMUS, Onepayul Hao CIy4YAuUHbIMU COOLIMUAMU,

®  npedcmasnsameb UHGOPMAYUIO C NOMOUWDBIO KPYeo8 Dilnepa,

®  pewams 3a0a4U HA BLIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHTNOE C NOMOUWbLIO KOMOUHAMOPUKU.



B noBceHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  u3GIEKAmMb, UHMEPNPEemuposams U npeobpazosvieams UHGOpMAYUI0, NPeOCMAasieHHyl0 8 Mabauyax, Ha Ouazpammax, 2pagukax,
ompadicarowy1o c80UCM8EAd U XapaKkmepucmuKky peaibHblX npoyeccos U A6NeHuUl;

® onpedenamv Ccmamucmudeckue Xapakxmepucmuku 6ublOOPOK no madiuyam, Oouazpammam, 2paukam, 6bINOJIHAMb CPABHEHUe 8
3a68ucuMocmu Om yeau peuleHus 3a0a4u;

®  OyeHuBamMb 8ePOSMHOCIb PEANbHBIX COOLIMULL U AGTIEHULL.
I'eomerpuueckue purypnbi

o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;
U38IeKamo, UHMeEPNPEemuposamy U nPeoopa308bl8ams UHGOPMAYUIo 0 2eoMempudeckux Guaypax, npedcmasieHHyI0 Ha Yepmetcax,
NPUMEHAMb ceomempuiecKue @CIKI’)’Zbl o)) peuerus 3610611{, 6 mMom uciie, npedno;zaea;omux HECKOJIbKO Uacos peulerusl,

Gopmyruposamv 6 NPOCMEUUUX CLYYAAX CEOUCMEA U NPUSHAKU (Pueyp;
O00KA3bIBAMb 2e0MeMmpUuiecKue YmeeprHcoeHus,

®  grademsv cMaHOApmMHOU Kiaccugpuxkayuel nIoCKux gueyp (mpey2oibHuKo8 u 4emulpexy2oibHUKos).
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNOIB308AMb CEOUCMBA 2COMEMPUYECKUX Puyp OISl peueHust 3a0ad NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTUH.
OTHowmeHus

o  Onepuposamv NOHAMUAMU: PABEHCMBO  Queyp, pasuvie OUSYPbl, PABEHCMBO  MPEY2OIbHUKOS, NAPAIEIbHOCMb  NPAMbIX,
NepneHOUKYIAPHOCMb NPAMbIX, Velbl MedHcO0y NPAMbIMU, NEePneHOUKYIAp, HAKIOHHAA, Npoekyus, noododue gueyp, noododHvie ¢huzypuvl, noododHbie
MpeyeoNbHUKU,

®  npumensmv meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU peutleHUul 3a0ay;

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCHEIL.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEIMETOB:

®  UCNONB308AMb OMHOWEHUS OISl pEUeHUs 3a0al, BO3SHUKAIOWUX 8 PealbHOU HCUSHU.
N3mepenusi M BbIYUCICHHUSA

e  Onepuposams npedcmagienuamu 0 OnuHe, NIOWaAou, obveme Kax eenudunamu. [lpumename meopemy Ilughazopa, opmynvr niowaou,
00vema npu peuteHUuU MHO2OUA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCMABIeHbl A6HO, a MPeOVIOM 8bIYUCIEHUL, ONepUposams Oojiee Wup OKUM
KOIU4eCcmeom (popmyn ONUHbL, NIOWAOU, 00beMd, 8bIMUCTSAMb XAPAKMEPUCTIUKU KOMOUHAYULL (hucyp (OKPYIHCHOCMEL U MHO20Y20IbHUKOB) GbIUUCSNb
PACCMOsAHUSL MeNHCOY PUeypamu, NPUMeHIMb MPUOHOMempuieckue opmyvl 05 BbIYUCTEHUL 8 O01ee CIONACHBIX CLYUAsX, NPOBOOUMb GbIYUCTEHUS HA
0CHOB€ PABHOBEIUKOCTU U PABHOCOCMABNIEHHOCMIU,

®  1POBOOUMb NPOCTbLE BLIYUCTIEHU HA 0ODEMHBIX MENaX;

®  opmynuposams 3a0auu Ha GbIYUCTEHUE ONUH, Naowadel U 00beMo8 U peuams Ux.
B noBceaHeBHOI )KM3HM M PU U3YYE€HHUH IPYTHX MPEIMETOB:

®  1POBOOUMD BLIYUCIEHUS HA MECTHOCMU,

®  npumeHsmb OPMYIbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 6 OKpyicaioujell OeucmaumenbHOCiL.



I'eomeTpuyeckue nocTpoeHus

e M3o06pasxcams 2eomempuyeckue pucypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  C80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CIYUASX,

®  GLINOIHAMb NOCMPOEHUSI MPEY20JbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Npo8ooumbs
npocmetiuiue UCC1e008aAHUS YUCIA PeUleHUl,

®  u300pasicamv munoswvie niockue Quaypvl u 0OveMuvie meida ¢ NOMOWbI0 NPOCMENUUX KOMNbIOMEPHBIX UHCIMPYMEHMO8.
B noBceiHeBHO KU3HM U NIPH U3YYEHUH JPYTUX MPEIMETOB:

®  BBLINOIHAMb NPOCMeUUe NOCMPOEHUS. HA MECIHOCTU, HE0OX0OUMbLE 8 PeAlbHOU IHCUSHU,

®  OyeHUBaMb pazmepvl PeaibHblX 00BLEKNMO8 OKPYHCAIOUe20 MUpA.
IIpeodpa3zoBanus

o Onepuposamv noHamuem 08UINCEHUs U NPeoOPA308aHUL NOOOOUS, 81A0eMb NPUEMAMU NOCMPOeHUs. hucyp ¢ UCNOIb308AHUEM OBUNCEHUN U
npeobpazosanuii NOO0OUs, NPUMEHAMb NOLYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUL 8 CMENCHBIX NPeOMemax U 6 PedbHblX CUMYAYUIX OKPYICAIOULe20
mupa;

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOIBL30BAMBCS CEOUCMEAMU NOOOOUS 011 0OOCHOBAHUSL CBOUCME Pucyp;

®  NpuMeHsIMb CEOUCMEA O8UIICEHULL OISl NPOBEOeHUsI NPOCMENUUX 0O0CHOBANUIL CBOUCME hucyp.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  NPUMEHAMb CEOLICNEA OBUIICEHULL U NPUMEHAMb N0000Ue OJisL NOCMPOEHUL U 8bIYUCIEHULL.
BekTopbI M KOOPAUHATHI HA MJIOCKOCTH

e Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BEOeHUe 6EKMOPA HA YUCTO, V2Ol MeHCOY 8eKMOPAMU, CKATISPHOE
npousgedeHue 8eKmopos, KOOPOUHAMbL HA NJIOCKOCIU, KOOPOUHAMbI 6EKMOPA,

®  GLINOIHAML OelCmeuUsi HAO BeKMOpamu (CllodceHue, BblYUMAHUE, YMHOJNCEHUe HA YUCIO0), BbIYUCIAMb CKAIAPHOe Npoussedetue,
onpeoeniame 8 NPOCMENUUX CIYUAsX Y20l MeHCOY 86eKMOPAMU, 8bINOJIHAMb PA3NIONCEHUE 8EKMOPA HA COCMABIAIouUe, NPUMEHSAMb NOTYYeHHble 3HAHUSL
8 Qhusuxe, no1b306aMbCsL POPMYNOU BLIUUCTICHUSL PACCMOAHUSL MEAHCOY MOUKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHeHUs hucyp 0714
pewenus 3a0auy;

®  NpUMEHAMb 6eKMOPbLL U KOOPOUHAMDBL OJisl PEUUEHUS] 2eOMEMPUYECKUX 3A0ay HA BbIYUCTIeHUEe ONUH, Vel08.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOS U KOOPOUHAM O peuleHus 3a0ay no gusuxe, ceocpaguu u Opyeum yyeOHvIM npeomMeman.
Hcropus MmaTeMaTUKHU

e Xapaxmepuzo6amv 6K1A0 GbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHbIX HAVYHbIX obaacmell;

®  NOHUMAaMb pob Mamemamuky 6 passumuu Poccuu.
MeToabl MATEMATHKH

o Vcnonv3ys uzyueHHvlie Memoovl, NPO8OOUMb 00KA3AMENbCIMEO, 8bINOIHANb ONPOBEPAHCEHUE,

®  BvLIOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUU OISl peUeHUss MAMeMamuyeckux 3a0a4;



L4 UCNONIBL308AMb Mamemamuyeckue 3HAaHus 05l ONUCAHUS 3aKOHOM€pHOCm€ZZ 6 OprchaIOl/b;eﬁ oelicmsumenbHoCmu U npou%edeﬁuﬂx
uckyccmea,
L4 NPpUMEHAMb npocmeﬁmue npoepammHbsle cpedcmea U I1eKMPOHHO-KOMMYHUKAYUOHHblIE CUCMEMbL NPU peliueruu mamemamudecKux 3a0auy.

BbINYCKHHK IOJYYHT BO3MOKHOCTh HAVYHTLCA B 7-9 Kjaccax Juisl YCHEIHOr0 MPOoA0JI;KeHHsl 00pa30BaHMs HA VIJIV0JEHHOM YPOBHE
DJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e  (CB06OHO ONEPUPOBATH’ MOHATHUAMHU: MHOXKECTBO, XapaKTEPUCTHKH MHOIKECTBA, DJIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE U OECKOHEUHOE
MHOKECTBO, ITOJAMHOXKECTBO, IPUHAICKHOCTh, BKIIFOUECHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33JaHIE MHOYKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPUPOBATH MOHSTHSAMHU: BBICKA3bIBAHUE, UCTHHHOCTh M JIO)KHOCTh BBICKA3bIBAHUS, CIIOXKHBIE U IMPOCTHIE BHICKA3bIBAHUS,
OTpHUIIaHHE BbICKA3bIBAaHUI; UCTUHHOCTh M JIOXKHOCTh YTBEPKICHHUS M €ro OTPUIIaHWA, ONEpallMd HaJl BBICKA3bIBAHUSMU: U, WIH, HE, YCIOBHbBIC
BBICKA3bIBaHUs (MMILTUKALINH);

®  CTPOUTH BBICKA3bIBAHUSA C UCIIOJIH30BAHUEM 3aKOHOB JIr€Ophl BHICKA3bIBAHUH.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  CTPOUTH PacCy>KIEHHUs Ha OCHOBE MCIIOJIb30BAHUsI ITPaBUJI JIOTHKH;

®  HCIIOJIB30BaTh MHOYKECTBA, ONEPAlMU C MHOKECTBAMH, MX TpadudecKoe MPECTABICHUE ISl ONMMCAHUS PEATBHBIX MPOIECCOB U SIBJICHU,
IIPH PEIICHUH 3a]a4 JPYTUX y4eOHbIX MIPEIMETOB.

Yucaa

e (CB0OOOAHO oOmEepUpOBaTh MOHSATHUSAMU: HATypaIbHOE HYHMCIIO, MHOKECTBO HATYpPaJbHBIX YHCEIl, LEJI0€ YKCIIO, MHOKECTBO IEJIBbIX YHUCEN,
OOBIKHOBEHHAsI IpOOb, JecSITHUHAs APOOb, CMEIIaHHOE YHCIIO, PAIlMOHATBHOE YHCIO, MHOXKECTBO PAIlMOHATBHBIX YHUCEI, HPPAIMOHAIBHOE YHUCIIO,
KOpEHb CTEMNEeHU N, JEUCTBUTEIIBHOE YHCIO0, MHOXECTBO JEHCTBUTEIBHBIX YHCEJI, TeOMETpHYecKass HHTEpIpeTalvs HaTypalbHBIX, IIENbIX,
palMOHANBHBIX, IEUCTBUTEIIbHBIX YHCET;

® [OHUMATh U OOBACHATH PAZHUILY MEX]Y MO3UIIMOHHON U HEMO3UIIMOHHOW CUCTEMaMHU 3alliCU YHCET;

®  [EpPEeBOJAUTH YKCIA U3 OJTHOM CUCTEMBI 3aMUCH (CHCTEMBI CUYUCIICHNUS) B IPYTYIO;

e  JI0Ka3blBaTh M HUCIOJNb30BaTh MPU3HAKH AeNUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl U TpOU3BENEHUS YMCEN MPU BBHINOJIHEHUU
BBIYMCIICHUI U pELICHUU 33]1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX YHUCEN C 33JJaHHON TOYHOCTBIO;

®  CpaBHUBAThH JCHCTBUTEIBHBIC YHCTIA PA3HBIMU CIIOCOOAMU;

®  yIOpSAJIOYMBATH YHUCIA, 3alMCAHHBIE B BHUJAE OOBIKHOBEHHOH U JECATHYHOM JpoOW, 4YHWCla, 3aliCaHHBIE C HCIOJIb30BaHUEM
apru(pMETHUIECKOTO KBAJPATHOTO KOPHS, KOPHEH CTENeHU OObIe 2;

e naxomuth HOJ] m HOK uncen pasubiMu criocobamu ¥ UCIOJIb30BaTh UX MPHU PEIICHUH 33/1a4;

3 32[60]: " fajiee — 3HaThb ONIPEACIICHUC ITIOHATHS, 3HAThL U YMETb 10Ka3bIBATh CBOIiCcTBa (HpI/IBHaKI/I, €CJIM OHH eCTL) TOHATHUS, XapaKTECPHU30BaATh CBA3U C APYTUMU NMOHATUIMMU,
MpeACTaBJidgsd OAHO NOHATUC KAK YaCTh LHEJIOCTHOTO KOMIUICKCA, UCITOJIb30BATh NOHATUE U €TI0 CBOICTBa Ipu NpoBEACHUU paCCY)K,Z[eHHfI, J0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.



®  BBHINOJHATH BBIYUCICHHUS W TpeoOpa3oBaHUs BBIPAKEHHM, COJACpXAIIUX ICHCTBUTENbHBIC YMCIIA, B TOM YHCIE€ KOPHHM HATYpaJIbHBIX
CTEIICHEN.
B noBcegHeBHOI :KM3HHM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  BBHINOJHATE U OOBSCHATH pE3yJIbTaThl CPAaBHEHUS pPE3YyJbTaTOB BBIUUCIEHUH IpPU PpEHIEHUH IPaKTUYECKUX 3a7ad, B TOM 4YHCIE
IPUOIMKEHHBIX BBIYMCICHUN, HCIIOIB3YsI pa3Hble CIIOCOOBI CPAaBHEHMIA;

®  3aIMCBIBAaTh, CPABHUBAThH, OKPYTJISATH YACIOBbBIE IAHHBIE PEAJIbHBIX BETUYMH C UCIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLIEHWBATh PA3HBIMU CIOCOOAMH YMCIIOBBIC BHIPAKECHUS MPHU PEIICHUH NMPAKTHUECKUX 33aJad W 3a7ad U3 JPYTruX y4eOHBIX
IIPEMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaHusA

e  (CB00OAHO ONEPUPOBATH MOHATUSMHU CTEIICHH C LIEJBIM B JPOOHBIM MOKA3aTEIeM;

®  BBIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTENEHHU C LIEJIBIMU U JPOOHBIMU IIOKA3aTENSMU;

e  ONEepUpOBaTh NOHATUSIMHU «OJHOUJIIEH», KMHOTOUJIEH», KMHOTOWIEH C OJIHOM NEPEMEHHOI», «MHOIOUWIEH C HECKOJIbKUMHU NEPEMEHHBIMUY,
KO3 PHUIHMEHTH MHOTOYJICHA, «CTAHJAPTHAS 3alIMCh MHOTOYJICHA, CTETIEHb OJJHOWICHA U MHOTOYJICHA;

e  cBOOOJHO BJIAAETh IPUEMAMHU ITPEOOPA3OBAHUS LIEIBIX U IPOOHO-PALIMOHAIBHBIX BBIPAYKEHUI;

®  BBINOJHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIN Pa3HbIMHU CIIOCOOAMH, C UCIIOJIb30BAHNEM KOMOMHAIIMI pa3IMYHbIX TPUEMOB;

e ucnosb30BaTh TeopeMy Buera u reopemy, oOparHyto Teopeme Buera, a1 noucka KOpHei KBaJpaTHOIO TpeXWieHa U Ul pelleHus 3a1ad,
B TOM YHMCIIE 33j]ay C [TapaMeTpaMH Ha OCHOBE KBaJIPaTHOT'O TPEXUJICHA;

®  BBINOJIHATS JIEJICHUE MHOTOYWIEHA HA MHOTOWIEH C OCTaTKOM,;

®  JI0OKa3bIBaTh CBOMCTBA KBAJPaTHBIX KOPHEN U KOPHEW CTENICHH A;

e  BBINOJHATH NPEOOPa30BaHMsI BEIPAXKEHUH, COIEpKAIMX KBAIpaTHbIE KOPHU, KOPHU CTENICHHU 71;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMH «TOXAECTBO», «TOXKIAECTBO HA MHOXKECTBEY, «TOKIECTBEHHOE TPE0Opa30BaHUEY;

Frd
. Jrk) = ok
®  BBINOJIHATH PA3IMYHBIC TPEOOPA3OBAHNS BBIPAKESHHH, COIEPIKALITUX MO,Z[yJ'II/I.( * ) *

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH JAPYIUX MPEeIMETOB:

®  BBINOJIHATH NPEOOPA30BaHUsI U JIEUCTBUSL ¢ OYKBEHHBIMU BBIPAKEHUSIMU, YHUCIOBbIE KOO(PPUIMEHTHl KOTOPBIX 3allMCaHbl B CTAHJIAPTHOM
BUJIE;

®  BBINOJHATH NPEOOPa30BaHMsl PALlMOHAIBHBIX BHIPAKEHUH MPH PEILIEHUH 33]]a4 APYIUX Y4eOHBIX NPEIMETOB;

e  BBINOJHATH MPOBEPKY MPABIONOA00Us GUZNIECKUX U XUMUYECKUX (OPMYI HA OCHOBE CPAaBHEHMS Pa3sMEPHOCTEH U BaJIGHTHOCTEH.
YpaBHeHHs U HEPABEHCTBA

e (CB0o0OAHO omepupoBaTh MOHATUSIMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIC YpaBHEHHs W HEPABEHCTBA, ypaBHEHHE, SBIIAIOLICECS
CJICACTBHUEM JIPYTOTO YPAaBHCHUA, YPABHCHM, PABHOCUJIBHBIC HA MHOXXECTBC, PABHOCHJIBHBIC npe06pazoBaH1/m ypaBHeHHfI;

e  pemiath pa3Hble BUJIbl YPaBHEHHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOpbIE ypaBHEHUS 3 U 4 creneHel, 1poOHO-pallMOHaIbHbIE
U UPPALMOHAJILHBIC,

e 3HATh TeopeMy Buera 1is ypaBHEHUN CTENIEHU BBIIIE BTOPOU;



® [OHUMAaTh CMBICJI TEOPEM O PABHOCUIILHBIX 1 HEPABHOCUJIBLHBIX MPeoOpa30BaHUAX YPAaBHEHUH U YMETh X JOKA3bIBATh;,

e  BJIAJACTh Pa3HBIMHU METOJIAMU PEIICHUS ypaBHEHWH, HEPABEHCTB U MX CHCTEM, YMETh BBIOMPATh METOJ PEIICHUS U OOOCHOBBIBATH CBOM
BBIOOD;

®  HCIOJIB30BaTh METOJ WHTEPBAJIOB [UISl PEIICHUS HEPaBEHCTB, B TOM YHCJIE JPOOHO-PAIIMOHAIBHBIX W BKIIOYAIONIMX B ceOs
WPpAIMOHATILHBIE BBIPAYKEHUS,

e pemath aareOpandecKue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C ITapaMeTpaMu ajire0OpandeckuM U rpauuecKuM METOIaMH,

®  BJAJCTh Pa3HBIMH METOJAMH JJOKA3aTEJIbCTBA HEPABCHCTB;

®  pelmaTh ypaBHEHUS B LIEBIX YUCIIAX;

e  u300pakaTh MHOYKECTBA Ha MJIOCKOCTH, 3a/1aBa€MbIC YPaBHEHUSIMH, HEPABCHCTBAMHU U UX CHCTEMaMH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  COCTaBJIATH U pelIaTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEUICHUH 33]1a4 IPYTUX y4eOHBIX MPEIMETOB;

®  BBINOJIHATH OICHKY MPaBIONOAOOMS PE3yIbTaTOB, MOJYyYaEMBIX MPH PEHICHUH PA3JIMYHbIX YpPaBHEHUU, HEPABEHCTB M UX CUCTEM IMpHU
pEIIeHNH 3a7a9 JPYTUX YICOHBIX MTPESIMETOB;

®  COCTaBJIATPH U PeIIaTh YPAaBHEHUS M HEPABEHCTBA C MapaMeTpaMHu MPHU PEIICHUH 3a/1a4 IPYTUX yYIeOHbBIX IPEIMETOB;

®  COCTaBJIATH YPaBHCHHE, HEPABCHCTBO MJIM MX CUCTEMY, ONUCHIBAIONINE PEATBHYIO CUTYAIUIO WM IPUKIAIHYIO 3a7a9y, HHTEPIPETUPOBATh
MOJIy4YE€HHBIE PE3YJIbTATHI.

DOyHKIUH

e (CB0OOIHO OMEPUPOBATH MOHSATUSMHU: 3aBHCHMOCTh, ()YHKIIMOHAJIbHAS 3aBHCUMOCTH, 3aBUCUMAasi U HE3aBUCUMAs NIEPEMEHHBIC, (YHKIHS,
criocoObI 3a1anust QyHKIMU, apTyMEHT U 3Ha4eHHe (PYHKIIMH, 00JIaCTh OMpeeNeHUs] U MHOXKECTBO 3HaUeHUsl PYHKINUU, HYTU (PYHKIIUU, TPOMEKY TKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKITUHW, HAaWOOJIbIIIee M HAMMCHbBINICE 3HAYCHUS, YeTHOCTH/HEUETHOCTh (DYHKIUH, MEPUOJUIHOCTh (DYHKIIUH,
rpaduk QyHKINH, BEPTHKAIbHAS, TOPU30HTANbHAS, HAKIIOHHAS] ACUMITTOTHI; TpaduK 3aBUCUMOCTH, HE SBISIONIEHCS (PYHKIINEH,

e crpoutTh rpaguku (QyHKIMNA: TUHEHHON, KBaJpaTHUHOM, NPOOHO-TUHEHHON, CTEMEHHOW MPH Pa3HBIX 3HAYCHHSX IOKa3aTess CTEINeHH,
y=|x5

®  HCNOJB30BaTh NPeoOpa3oBaHus rpapuka QyHKIUH 5 — f (x) AT TOCTPOCHUSI rpaduKoB QYHKIUHA 5 = of (fx+b)+c

®  aHaJIM3UPOBATH CBOMCTBA (PYHKIIMIA U BUJ rpaduKka B 3aBUCUMOCTH OT MapaMeTpOB;

e CBOOOJHO OIEPHPOBATh TOHATHUSAMHU: IIOCIICOBATEILHOCTh, OTpPaHWYEHHAs IOCIE0BATEeILHOCTh, MOHOTOHHO BO3pacTaOIIas
(yObIBaro1Ias) MOCIEA0BATENHHOCTE, IPEEI MOCIEeI0BATETLHOCTH, apu)METHUECKasl IPOTPECCHUsI, TEOMETPHUECKask MPOTPECCUS, XapaKTePHUCTUIECKOE
CBOMCTBO apumMeTnyecKoil (reoMeTpuuecKoil) mporpeccuu;

®  HCIIOJIB30BAaTh METOJ MAaTEeMAaTHYSCKOW WHIYKIIUU IS BBIBOAA (OPMYJ, JIOKa3aTeIbCTBA PABEHCTB W HEPABEHCTB, PEIICHHS 3aj7ad Ha
JICTUMOCTb;

®  lcCIeNoBaTh MOCIEI0BATENBHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemath KOMOMHHPOBAHHBIC 33]]a41 HA ApU(PMETHIECKYIO U TEOMETPHUECKYIO TPOTPECCHH.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:



®  KOHCTPYMpPOBATb M HCCIIENOBATh (YHKIIMH, COOTBETCTBYIOLIME pEAJbHBIM IPOIECCaM U SBJICHUSAM, HMHTEPIPETHPOBATH IOJTYYECHHBIC
PE3YJIBTAaThl B COOTBETCTBUH CO CIEHU(HUKOI HCCIEyeMOro poLecca UK sSBICHUS;

®  UCHOJB30BAThH TPAPUKH 3aBUCUMOCTEH IS NCCIICAOBAHUS PEATbHBIX MTPOLIECCOB U SBJICHUIA;

®  KOHCTPYMPOBAThb U UCCIEAOBATH (PYHKIIUH MPH PEIICHUH 3a]a4 APYTUX YU4EOHBIX MPEAMETOB, HHTEPIPETUPOBATDH MOTYUCHHBIE PE3YIbTATHI
B COOTBETCTBHUH CO CIELU(PHUKON ydeOHOro IpeaMeTa.
CraTucTHKA M TeopHs BePOSITHOCTEH

e (CB0o0OAHO OmnepupoOBaTh MOHATUSIMH: CTOJOYAThIE W KPYTOBBIE JUMArpamMMbl, TAaOJIHUIIBI JAHHBIX, CpEIHEE apu(PMeTHUYecKoe, MeauaHa,
HauOoJIbllIee U HAaMMEHbIIIee 3HaYeHUs1 BBIOOPKH, pa3Max BbIOOPKH, TUCIIEPCHs U CTAHJApTHOE OTKJIOHEHHE, CllyyaiiHas H3MEHUYNUBOCTb;

e  BbIOMpaTh HauboJee ynoOHbIN coco0 npeacTaBieHus] MHQOPMAIUK, aIeKBATHBIN €€ CBOMCTBAM M LIEJSIM aHAIIN3a;

®  BBIYUCIIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e cBOOOJIHO ONEPHPOBATH NOHATHAMM: (DAaKTOpUAII YNCIIA, IEPECTAHOBKH, COUETAHUS U pa3MelleHus, TpeyroapHuk Ilackans;

e  CcBOOOJHO ONEPUPOBATH MOHATUSIMM: CIIy4allHBIM OIBIT, CIy4yalHBIM BBIOOp, UCIBITAHUE, DJIEMEHTApHOE CllydailHOe COOBITHE (HUCXON),
KJIaCCHYECKOE ONpeiesIeHNe BEPOATHOCTH CIy4aifHOTO COOBITHS, ONlepaliuy Ha/l CllydyailHBIMH COOBITUSMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYJIBL;

e CcBOOOJHO ONEpUPOBATh MOHATHSAMHU: CIy4allHBIH OMBIT, CIy4alHBIH BBHIOOp, MCHBITAHHE, HJIEMEHTApHOE ClydaiiHOe coObITHE (HUCXOn),
KJIACCUYECKOE OIPE/IETICHUE BEPOSTHOCTHU CIIy4aliHOTO COOBITHS, ONEepally HaJ| CIy4YallHbIMU COOBITHSIMH, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

e  3HATh IPUMEPHI CIyYaHHBIX BEIMYUH, U BBIYUCIATH UX CTATUCTUUYECKUE XAPAKTEPUCTUKH;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIICHIH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Ja4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOJIb30BAaHHEM (hOPMYII.
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  [IPEJCTaBIATh HH(OPMAIIMIO O pealbHBIX MPOLECCaX U ABJICHUSAX CIIOCOOOM, aIeKBAaTHBIM €€ CBOMCTBAM U LIETIH UCCIIE0BAHUS;

®  AHAJNM3UPOBATh U CPaBHUBATh CTATUCTUYECKUE XapPaKTEPUCTUKHU BBIOOPOK, MOJYYEHHBIX B IPOLECCE PEHICHUS MPUKIATHOW 3a1ayd,
M3yUYEHHs peasibHOTO SBJICHUS, PEIIEHH 3a/1a4l U3 APYIUX YUeOHBIX MPEIMETOB;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBICHUN B PA3TUUHBIX CUTYAIUSX.
TexcTroBble 3a1aun

e  Pemath NpocCThI€ U CIOKHBIE 3a/1a4M, a TAKXKE 33/1a4U TOBBIIIEHHON TPYIHOCTH U BBIACIATh UX MaTEMaTHUECKYIO0 OCHOBY;

®  pacro3HaBaThb pa3HbIE BUJIbI U TUIIBI 3a/1a4;

®  CIOJIb30BaTh pa3HbIE KpaTKHE 3alUCH KaK MOJIEIM TEKCTOB CIOXKHBIX 3ajjad M 3ajad TMOBBIIIEHHON CIIO0XHOCTH Ui TOCTPOEHUs
MOMCKOBOM CXEMBI U peIIeHus 3a/1a4, BEIOUPATh ONTHUMAJIBHYIO JIJIsl pACCMAaTPUBAEMOM B 3aJjaue CUTyalluu MOJEIb TeKCTa 3a/1a4H;

®  pasnuy4aTh MOJEIb TEKCTa U MOJAEIb PELIEHUS 3aJjaul, KOHCTPYUpPOBaTh K OJJHOM MOJEIN PELIEHUS CIOKHBIX 33/1a4 pa3HbIE MOJEIIN TEKCTa
3a]1a4y;

®  3HAaTh U IPUMEHATH TPU crIoco0a MOUCKa pereHus 3a1au (0T TpeOoBaHM K YCIOBHIO U OT YCJIOBHUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

®  MOJEIUPOBATh PACCYKJICHHS MTPU MOUCKE PEIICHHUS 33/1a4 ¢ TIOMOIIBIO Tpad-CXeMbl;

e  BBIJEIATH JTAIbl PELICHUS 334a4U U COACPKAHUE KaKI0r0 ITara;



° YMCTb BBI6I/IpaTB ONTHUMAIbLHBIN MCTOJ pCHICHUSA 3ada4u U OCO3HABAThb BBI60p MCTOoda, pacCMaTpUBaTh PA3JIMYHBIC MCTO/bI, HAXOJIUTbH
pa3HbIC pEIICHHs 3aa49H, €CIIH BO3MOXKHO;
AQHAJIM3UPOBATh 3aTPYIHEHUS [IPU PELICHUH 3a]1a4;
BBIITOJHATDL Pa3JIM4HbIC Hpeo6pa30BaHH51 HpCI[JIO)KeHHOfI 3ala4, KOHCTPYHPOBATh HOBBIC 3a/1a4X U3 [[aHHOfI, B TOM 4HCJIC 06paTHBIe;
MHTEPIIPETUPOBATH BHIUUCIUTEIBHBIC PE3yIbTaThl B 33][a4€, MCCIIE0BATh MOJIYYCHHOE PELICHUE 3a/1auH;
M3MEHSATH YCIIOBHUE 33124 (KOJIMYECTBEHHbBIC MIIM KAUeCTBEHHBIC JJAHHBIC), HCCIIEA0BATh U3MEHEHHOE ITPe00pa30BaHHOE;
AHAJIIM3UPOBATL BCCBO3MOXKHBIC CUTYAlIUNW B3aMMHOT'O PACIIOJJIOKCHUA JIBYX O6’beKTOB U U3MCHCHUC UX XAPAKTCPUCTUK HPHU COBMCCTHOM
JIBYDKEHUH (CKOPOCTh, BpPEMs, PACCTOSHUE) IPH PEIICHWH 33aJad Ha JBW)KECHUE JBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOIOJIOKHBIX
HaIlpaBJICHUAX, KOHCTPYHUPOBATH HOBLIC CUTyallUM HA OCHOBC U3MCHCHU A yCHOBI/If/’I 3a/lavyu IIpH ABUKCHUU 110 PCKE;

° HCCIICA0BAaTh BCEBO3MOXHBIC CUTYalllU IIPpHU PCHICHUHN 3a/la4 Ha JBUIKCHUEC 110 PCKC, paCCMATPpUBATh PA3HBIC CUCTCMbI OTCUCTA,

e  pemiath pa3HOOOPA3HBIC 33]]aUu «HA YACTHY;

e pemarh ¥ 00OCHOBBIBATH CBOC PEIICHUE 337a4 (BBIICISATh MATEMATHYECKYI0 OCHOBY) Ha HaXOJXKJCHHE YaCTH YUCJIa U YHCIIa MO €ro YacTH
Ha OCHOBE KOHKPETHOT'O CMBICIIA JAPOOH;

° O6T)$ICHHTI> UJICHTUYHOCTDL 3aJla4 Pa3sHbIX TUIIOB, CBA3BIBAIOIINUX TPWU BCIUYMHBI (Ha pa60Ty, Ha IOKYIIKH, Ha Z[BI/DKGHI/IG), BBIJACIATH 3TU
BEJIMYMHBI ¥ OTHOILICHHSI MEX]Ty HUMH, IPUMEHSTh UX MPH PEIICHUU 33]1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX TUIIOB,

®  BJAJIETh OCHOBHBIMH METOJIAMH PEIIICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIMH, UCTIOJIb30BATh UX B HOBBIX CHTYAIIUSAX 110 OTHOIICHHIO
K M3YYCHHBIM B TIpOIecce OOYICHHUS,

e  pemiarh 3a/1a4d HA MPOLICHTHI, B TOM YHCIIC, CIIOKHBIC MPOIEHTHI C 000CHOBAHUEM, HCIIOJIB3YS Pa3HbIe CIIOCOObI;

° peliaTh JOrMYCCKUEC 3a/la4r PA3HbIMHA CHOCO6aMI/I, B TOM 4YHUCJIC, C ABYMA 0JIOKaMH U C TpEMA OJ0KaMu JaHHBIX C IIOMOIIBIO Ta6J'II/III;

e  pemaTh 337a4M MO0 KOMOMHATOPUKE M TEOPUH BEPOSITHOCTEH HAa OCHOBE MCIIOJIb30BAHUS U3YUCHHBIX METO0B 1 00OCHOBBIBATH PEIICHHE;

e  pemaTh HECJOXKHBIC 33/1a4M TI0 MaTeMaTHYECKOM CTaTUCTHKE;

e  OBJAJCTh OCHOBHBIMU METOJIaMH PEIICHHS CIOKETHBIX 3a/1a4: apu(MeTHndeckui, anredpandeckuii, mepedop BapuaHTOB, TEOMETPUIECKUH,
rpaduyecKuil, MPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMU CUTYaIUSX.
B noBceqHeBHOI KU3HM M NIPH H3yYeHUH APYTUX MPEIMETOB:

®  KOHCTPYMPOBATh HOBBIC JUIS JAHHOM 3aJayMl 33/Ia4HbIe CUTYAIlUU C YYETOM PEalbHBIX XapaKTEPUCTUK, B YACTHOCTH, TIPH PEIICHUH 3a/1a4
Ha KOHOCHTpPAIUHW, YUUTBIBATH IJNIOTHOCTH BCUICCTBA, PCIIATE U KOHCTPYHUPOBATH 3a/1a4 HAa OCHOBC PaCCMOTPCHUA PCAJIbHBIX CI/ITyaIII/II\/JI, B KOTOPBIX HE
TpeOyeTcsi TOUHBI BEIYMCIUTEIBHBINA Pe3ybTaT;

e  pelaTh 337a4YM Ha JBIKCHHUE 10 PEKE, pacCMaTpPHBasi Pa3HbIE CUCTEMBI OTCUETA;

®  KOHCTPYMPOBATH 3aJlaUHBIC CUTYAIIUH, TPHOIMKEHHBIE K PEATbHON JIEHCTBUTEIBHOCTH.
I'eomerpuuyeckue Gpurypsl

e (CB00OIHO OMEPHPOBATH TEOMETPUICCKUMHU TIOHATUSMHE ITPU PEIICHUH 3a/1a4 ¥ TPOBEICHUN MaTEMaTHUECKUX PaCCyKICHHIA;

®  CaMOCTOSITENLHO (POPMYJIHPOBATH ONpPENEIICHHS T€OMETPUUYECKHX (HUTYp, BBIABHIAaTh TUIOTE3bI O HOBBIX CBOMCTBAaX W IIPH3HAKAX
reoMeTpuyeckux (GUryp 1 000CHOBBIBATh UJIM ONPOBEPraTh UX, 0000IIaTh UM KOHKPETU3UPOBAThH PE3YyJIbTaThl HA HOBBIE KJIacChl (UTYp, IPOBOIUTH B
HECJIOXKHBIX CTydasx KiaccupuKauio GUryp 1mo pas3inuHbIM OCHOBAHHUSM;



® uccleloBaTh YEPTEkKH, BKIOYAas KOMOMHAUIMKM (QUryp, U3BICKaTh, HMHTEPIPETUPOBATE W  NpeoOpa3oBbIBaTh HH(POPMALHIO,
IIPEJICTABICHHYIO HA YEPTEkKaX;

e pemarh 3ala4d T'€OMETPUYECKOrO COAEpPMNaHHs, B TOM YHUCIIE B CUTyallMsX, KOIJla aIlOPUTM PELIEHUs HE CIEAYET SBHO U3 YCIIOBUS,
BBINOJIHATh HEOOXOIUMBIE JJIsl PELICHUs 3aJaud JONOJHUTENbHbIE ITOCTPOEHUS, MCCIEJ0BATh BO3MOXKHOCTh IIPUMEHEHHs TeopeM U (popmyn s
pelieHus 3a1ay;

e  (opMyIHpPOBATH U JIOKA3bIBATH TE€OMETPUUYECKHIE YTBEPIKICHHUS.

B noBcegHeBHOI )KM3HHM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  COCTaBJIATh C UCIOJIb30BAHUEM CBOWCTB F€OMETPUUECKUX (PUTYyp MaTeMaTHUYECKUE MOJENHN JUIsl PELICHUs 3aa4 IPaKTUYECKOro Xapakrepa
U 3aJ1a4 U3 CMEXHbBIX JMCLUUIUIMH, UCCIIE0BATh [10JIyYEHHbIE MOJEIN U UHTEPIPETUPOBATH PE3YIbTAT.

OTtHomeHns

e Braners noHATHEM OTHOUICHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH MOHATHAMM: PABEHCTBO (UTYp, paBHble (UIYpbl, PABEHCTBO TPEYTOJIBHUKOB, MapajuIeIbHOCTh HPSMBIX,
NEPIEHAUKYISIPHOCTD MPSIMBIX, YIIIBI MEXKIY MPSIMBIMH, NEPIEHAUKYISAP, HAKJIOHHAs, MPOEKIHs, moaodue ¢Guryp, moaoOHbie (UTYpHI, TOJ00HBIE
TPEYTOJIbHUKH;

®  UCHOJb30BaTh CBOMCTBA [10100MS M paBEeHCTBA (PUIyp MPU PEIICHUH 3a/1ay.

B noBcegHeBHOI KM3HM M IPU U3YYEHHUH JPYIHX NPeAMETOB:

®  UCNOJb30BATh OTHOLICHHUS JJIS IOCTPOCHUS U UCCIIE0BAHUS MaTEeMaTHYECKUX MoJieieil 0O0beKTOB peaabHOM JKU3HU.
N3mepenus u BoIMcIeHUS

e (CB00OAHO omepupoBaTh MOHATUSMHU JUIMHA, IUIOHIA/b, OOBEM, BEIMYMHA YIja KaK BEJIMYMHAMH, MCIIOJb30BaThb PABHOBEIMKOCTb U
PaBHOCOCTABJIEHHOCTh IPU PEIICHUH 3aJau Ha BBIYMCIIEHUE, CAMOCTOSITENIBHO IMOJIy4yaTh M UCIHOJIb30BaTh (POPMYIIBI /ISl BEIYUCICHUH IUTOMAAen u
00beMOB (QUTyp, CBOOOJHO ONEPUPOBATH IIUPOKUM HAaOOpOM (GOpMysi Ha BBIYMCIEHHWE NPHU PEIICHHWU CIOXHBIX 3a7ad, B TOM 4YHCIE U 3a]a4 Ha
BBIUUCIIEHHE B KOMOWHAIMSX OKPYXHOCTH U TPEYrOJIbHHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C TPUMEHEHUEM TPUTOHOMETPHUH;

®  CaMOCTOATENBHO (hOPMYIUPOBATh FMIIOTE3bI M TPOBEPATH UX JOCTOBEPHOCTb.

B noBceaHeBHO KU3HM ¥ NIPM U3Y4YEHUH APYTUX NMPeEAMETOB:

e  CcBOOOJHO OIEpHPOBaTh GOpMyJaMU IPU PELICHNUH 3a/1a4 B APYTUX YUEOHBIX NMPEeAMETax U Mpu MPOBEJCHUN HEOOXOAMMBIX BHIYMCIECHUHN B
peanbHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTh NOHATHEM HAOOPaA FITEMEHTOB, ONPENEIIIONINX T€OMETPUUYECKYIO PUTYDY,

e  BIAJETh HAOOPOM METO/0B MOCTPOCHUN LIUPKYJIEM U JIUHEHKOII;

e [POBOJUTH AHAJIU3 U PEATU30BBIBATH ITAIbl PEIIEHUS 3a7a4 Ha [IOCTPOCHHE.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  BBINOJIHATH OCTPOEHHUS HA MECTHOCTH;

®  OLEHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
IIpeoOpa3oBanus



e  OmnepupoBaTh ABIKCHUSIMHU U TIPEOOPA30OBAHUSIMHI KaK METAIIPEIMETHBIMU TTOHSITHSIMH;

e  OnepupoBaTh NMOHATHEM JBMKEHHS U MpeoOpa3oBaHus MOAOOUS Ui 000CHOBaHUII, CBOOOJHO BIa/JETh NMpUEMaMH MOCTPOEHUs QUryp c
MTOMOIIIBIO ABM)KCHUN U TipeoOpa3oBaHus MOJ00Ms, a TAK)Ke KOMOWMHAIIMSIMH JIBUKCHHH, TBUKCHUIA U TIpe0Opa3oBaHui;

®  UCIOJB30BaTh CBOMCTBA JBMKCHUH W MpeoOpa3oBaHUM Ui MPOBEICHUS OOOCHOBAHUS M JI0KA3aTENbCTBA YTBEP)KICHHIA B T€OMETPHH H
JOpyrux y4eOHBIX MpeIMeTax;

®  [0Jb30BAThCSI CBOMCTBAMU JIBIKEHUHN U MpeoOpa3oBaHUi P pEIICHUU 3a/1a4.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH IPYTUX NPeIMeTOB:

®  [IPUMEHSTH CBOICTBA ABIKCHHI U MPUMEHATH MOA00HE JJISl IOCTPOCHUHN M BEIYUCIICHUIA.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB00OOAHO ONEpPUPOBATH MOHATUSMHU BEKTOpP, CYMMa, PA3HOCTh BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha YMCIIO, CKAJSPHOE MPOHU3BEICHHE
BEKTOPOB, KOOPIMHATHI HAa INIOCKOCTH, KOOPANHATHI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPJAMHATHBIM METOJOM HA IIJIOCKOCTH JUJIs PEIICHMS 3a/1a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBA;

®  BBINOJIHATH C MOMOIIBI0 BEKTOPOB M KOOPAUHAT JOKA3aTeIbCTBO M3BECTHBIX €My I€OMETpHYecKHX (paKkTOB (CBOICTBA CpelIHUX JTUHHM,
TEOpEeM O 3aMevaTeIbHBIX TOYKaX U T.II.) U TMOJIy4aTh HOBbIE CBOWCTBA U3BECTHBIX (HUTYP;

®  UCHOJB30BATh YPABHEHUS (PUTYp JUIS PEIICHHS 3a/1a4 U CAMOCTOSITEIILHO COCTABIISATh YPAaBHEHUS OTACIBHBIX TUIOCKHX (UTYP.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  ICIOJIb30BATh MMOHATHS BEKTOPOB M KOOPJIMHAT JIJIs pEelIeHUs 3a/1a4 1o ¢pusuke, reorpaduu u ApyruM yuyeOHbIM MpeIMETaM.
HcTopuss MaTeMaTUKHU

e JloHumMaTh MaTeMaTHKy KaK CTPOrO OpPraHM30BaHHYIO CHUCTEMY Hay4HbIX 3HAHHMM, B YaCTHOCTH BIAJETh NPEICTABICHUAMU 00
AKCMOMATHUYECKOM ITOCTPOCHUU F€OMETPUU U NEPBUYHBIMU IIPEACTABICHUSMHU O HEEBKIIUIOBBIX TEOMETPUSAX;

®  paccMaTpuBaTh MAaTeMaTUKy B KOHTEKCTE MUCTOPUM Pa3BUTUS LUBWIM3ALMU U UCTOPUM PA3BUTHs HAYKHU, IOHUMATh POJIb MATEMAaTUKHU B
pa3Butuu Poccun.
MeToabl MATEMATUKH

e BrangeTh 3HaHUAMHU O PA3TUYHBIX METOAAX 0OOCHOBAHMS U OMPOBEPKEHUSI MATEMATHUECKUX YTBEPKIACHUM M CAMOCTOSITENIbHO IPUMEHSATh
UX;

®  BIIQJICTh HABBIKAMU aHAJIM3a YCJIOBUS 33JIa4M U OTPEACTICHUS OIXOAIINX AT PeIeHHs 3aa4 N3YY€HHBIX METOIOB MU MX KOMOWHAIIHIA;

®  XapakTepU30BaTh IPOU3BEICHUS MCKYCCTBA C YYETOM MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE, HUCIOJIb30BATH MAaTEMATHYECKHUE
3aKOHOMEPHOCTH B CAMOCTOSITEIIBHOM TBOPYECTBE.

III. Conepxxanue y4eOHOro npeamera, Kypca

Copnepxanue KypcoB MaTeMaTHKU 5—6 KJ1accoB, anreOpbl U reoMeTpuu 7—9 KiaccoB 0ObEIUHEHO KaK B MCTOPHUYECKU CIIOXKUBIIMECS JTHHUU
(uucnoBas, anreOpanyeckas, reomeTpuyeckas, (QyHKIUMOHANbHAs W Jp.), TaK U B OTHOCUTEILHO HOBBIE (CTOXAacTUYeCKas JMHUS, «peajbHas
MaTeMaTHKay). OTAeIbHO MPeACTaBICHbI JMHUS CIOKETHBIX 3a/1a4, UCTOpUYECKas JTUHUSA. DJIEMEHTHl TEOPUU MHOXKECTB U MAaTEeMaTHUECKOM JTOTMKH



Cormacio ®I'OC ocHoBHOro oO0mIErO0 00pa3oBaHUsT B Kypc MaTeMaTHKH BBeIEH pasnen <«Jlormka», KOTOpBIM HE TMpeamnojaraer
JIOTIOJTHUTEIHHBIX YAaCOB HA M3YYCHHH U BCTPAMBACTCS B PA3jIMYHBIC TEMbI KypCOB MAaTEeMATHKU M MH(DOPMATHKHU W MPEABAPSETCS O3HAKOMIICHUEM C
AJIEMEHTaMU TEOPUH MHOXKECTB.

MHo:xecTBa M OTHOLIEHHMSI MeX1y HMMH. MHOXECTBO, XapaKkmepucmuieckoe c8OUCmE0 MHONICECmsd, FIEMEHT MHOXKECTBA, nYCcmoe, KOHEYHOe,
beckoneunoe muodxcecmeo. IlonMHOkecTBO. OTHOILIEHUE MPUHAATIC)KHOCTH, BKJIIOYCHHS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIOCOOBI 3a/laHus
MHOKECTB, PACNO3HABAHUE NOOMHONCECME U ITIEMEHMO8 NOOMHOICECME C UCHONb30BAHUEM KPY208 Dlinepd.

Onepauun Hax MHOxecTBaMH. [lepeceueHne u oO0ObeIMHEHUE MHOKECTB. PasHocmb MHOJCECms, O0onoiHeHue MHoxcecmsd. HMnmepnpemayus
onepayuti Ha0 MHOMCECMBEAMU ¢ NOMOWbIO Kpy2o8 Jiiepa.

JyieMeHTHI Joruku. Onpenenenue. YTBepkIeHUs. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. J[oka3arenbCcTBO OT MpOTUBHOTO. Teopema, oOpaTHas
nanHou. [Ipumep u koHTpIpUMED.

Boicka3piBaHusl. VICTUHHOCTH M JIOKHOCTHb BBICKa3bIBaHUA. ClodicHble U npocmuvle 6vickazvianus. Onepayuu HAO BbICKA3LIBAHUAMU C
UCNONIL3068AHUEM JIO2UHECKUX CE530K: U, UTU, He. Ycl06Hble 8blCKaA3bI8aHUS (UMNIUKAYUL).

Copep:xxanue Kypca MaTeMaTHKHU B 5—6 KJaccax
HartypaJjbHble 4ynciIa U HYJIb
Harypa/jbHbIil psig yMces U ero cBoicTBa
HarypanbHoe 4uCIIO, MHOXECTBO HATypaJlbHbIX YHCENl M €ro CBOMCTBa, W300pa’k€HHE HATypalbHbIX 4YHUCE] TOYKAMHM HA YHCIOBOW MPSMOM.
Hcnonbs30BaHne CBOWCTB HATYPAJIBHBIX YHUCEII IIPU PELICHUN 33/1a4.
3anuch U YTeHHe HATYPAJIbHBIX YHCEJI
Paznunune mexnay uudpoit u yncnom. Ilo3unnonHas 3amuch HaTypaJbHOTO YHCIIa, TOMECTHOE 3HAYeHHE LU(PBI, pa3psabl U KJIacChl, COOTHOIIEHNE
MEXIY IBYMs COCEAHUMU Pa3psAHBIMU €IMHUILIAMY, YTEHUE U 3alIUCh HATYPAJIbHBIX YHUCEIL
OxkpyriieHue HaTYpPaJIbHBIX YHCE
Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.
CpaBHeHMe HATYpPaJILHBIX YHcesl, CPaBHeHHe ¢ yncjaoMm ()
IToHATHE O CpaBHEHUU YHUCEN, CPABHEHUE HATYPaJbHBIX YHMCEN APYT C APYTrOM U ¢ HyJIeM, MaTeMaTH4yecKas 3aluch CPaBHEHUH, CIIOCOOBI CpaBHEHMS
quCell.
JeHcTBHA ¢ HATYPAJIbLHBIMH YHCIAMH
CnoxeHue ¥ BBIYUTAHKNE, KOMIIOHEHTHI CII0’KEHUS M BBIYUTAHUS, CBSI3b MEXKly HUMH, HAXOKJIEHUE CYMMBI M Pa3HOCTH, U3MEHEHNE CYMMBI U Pa3HO CTH
IIPY U3MEHEHUU KOMIIOHEHTOB CJIOKCHUS U BBIYMTAHMUSL.
YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHTbl YMHOKEHUS U JIEJIeHUSI, CBSI3b MEKIy HUMH, YMHOKEHUE U CII0)KEHHE B CTOJIOMK, JIEJIEHUE YTOJIKOM, IpOBepKa
pe3yibTara ¢ MOMOIIBIO MPUKHUJIKA U 0OPATHOTO IEHCTBHUS.
[lepemecTUTENBHBII M COYETATENBHBIA 3aKOHBI CIOKEHHS W YMHOKEHMS, PAaCHpEICIUTENbHbIM 3aKOH YMHOXEHUS OTHOCUTEIBHO CIIOXKEHUS,
00OCHOBaHHUE aJITOPUTMOB BBIMOJHEHUS apU(PMETUYECKUX JIeHCTBUH.
CreneHb ¢ HATYPaJIbHBIM NOKa3aTeJIeM



3anuch 4ncia B BUJIE CYMMbI pa3psAHbIX ClIaraeMbIX, TOPSAOK BBIMOTHEHUS IEHCTBUN B BBIPAKECHUSX, COJIEP/KALINX CTEIEHb, BEIUUCICHHE 3HAYCHUI
BBIPXKECHU, COJEPIKALIUX CTEIICHb.

YucsioBble BbIPAKEHUSI

UucioBoe BBIpAKEHHUE U €T0 3HAYEHUE, MOPSIOK BBITTOJIHEHUS IEHCTBHIA.

Jlejienne ¢ ocTaTKOM

Jlenenue ¢ 0OCTaTKOM Ha MHOKECTBE HaTypajbHbIX YHCEN, CBOWCTBA JIeJICHUs ¢ OCTaTKOM. [IpakTuueckue 3a/1auu Ha JIeJIEHUE C OCTATKOM.

CgoiicTBa U IPU3HAKY JAEJIUMOCTH

CBOMCTBO J1I€TUMOCTH CyMMBbI (pazHocTu) Ha uucio. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. [Ipusnaku nenumoctu Ha 4, 6, 8, 11. Jloka3zarenbcTBO
MIPU3HAKOB JAETUMOCTHU. Pelllenre npakTHUecKUX 3a7a4 ¢ MPUMEHEHNUEM MPU3HAKOB JEIUMOCTH.

PassioskeHue 4nc/ia Ha MPOCTbIe MHOMKUTEIH

[IpocTeie u cocTaBHBIE YUCIa, pemeTo JpaTocheHa.

Paznoxenne HaTypallbHOTO 4YMCIa HA MHOXHUTEIH, Pa3JIOKEHHWE Ha MPOCThie MHOXKUTENU. KonumdecTBo nenuTesneil 4uciia, aaropuT™M pasiiosKeHHs
Yuclia Ha MPOCThIE MHOXKUTENN, OCHOBHAS TeOpeMa apu(PpMETHKHU.

AnredpanyecKkue BbIpaskeHUs

Hcnonb3oBanue OykB [J1s1 0003HAYEHUS YHCEJI, BBIYMCICHUE 3HAUCHUS aIre0panyeckoro BhIpaKEHUs, IPUMEHEHHUE aNreOpanuyecKuX BhIPAKEHUN IS
3aMKcy CBOMCTB apu(pMETHUECKUX AEHCTBUIM, TpeoOpazoBaHue alreOpanueckux BbIpaKEHUM.

JennTesin u KpaTHbIE

JlenmuTenb W €ro CBOWCTBa, OOMIMH NENWTENh BYX W OoJiee YWCeNl, HAauOOJbIIMA OOIIMA JeNUTEeNb, B3aHMMHO IPOCTHIC YHCIIA, HAXOXKICHHUE
HaubobIIero odmero aenurens. KpatHoe u ero cBoiicTsa, o0lee KpaTHOE ABYX M OoJiee yucell, HauMeHbIIee 001ee KpaTHOe, CIIOCOObI HaX 0 XKICHHS
HaWMEHBIIIETO OOIIET0 KPaTHOTO.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Jons, gacTe, ApoOHOE YKcio, 1podk. JIpoOHoe uncio kak pe3ynbraT AeneHus. [IpaBuiibHbIEe U HEMPaBUIIBHBIE IPOOH, CMEIIaHHas JpoOb (cMelIaHHoe
YHUCIIO0).

3anuch HaTypalIbHOTO YKCIa B BUAE JPOOH ¢ 3aJaHHBIM 3HAMEHATeJeM, TPeoO0pa3oBaHNe CMEIIAHHOM Ipo0u B HEMPABUIBHYIO IpOObL M HA0OOPOT.
[IpuBenenue apodeii k od1eMy 3HaMeHarento. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOei.

CrnosxeHue 1 BBIYHTaHHE OOBIKHOBEHHBIX JIpOOeii. YMHOKEHNE U JIeJIeHHe OOBIKHOBEHHBIX JIPOOEii.

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apubmerndeckre IeHCTBUS C IPOOHBIMU YHCIAMHU.

Crioco0blI parmoHaIM3aIiU BEIYUCICHUN U WX TIPUMEHEHHE PU BBHITTOJIHCHUH JICHCTBHIA.

JecsiTuaHbIE APOOH

[enas u npobHas yacTu necatuuHoi apodu. [IpeoOpazoBanue AeCATUYIHBIX Ipo0Oel B 0OBIKHOBEHHBIC. CpaBHEHUE NIECATUYHBIX ApoOeit. CrokeHune u
BBIUUTAHUE JIECATUYHBIX Apobeil. OKpyriieHne AeCATUYHBIX ApoOeil. YMHOKEHUE U JelIeHne AeCATUIHBIX apoodeil. [IpeoOpasoBanrne 0OBIKHOBEHHBIX
npobeit B necstuaHbie 1podu. Koneunbsie n 0eCKOHEUHBIE IeCATUYHBIE TPOOH.

OTHoweHNe ABYX YK Ces



Macmab Ha mane u kapre. [Iponopiuu. CBoiicTBa Mponopiuii, IpUMEHEHUE TIPOITOPIIMA U OTHOIICHUH MPH PEIICHUH 3a71a4.

Cpennee apupmerndeckoe quceJa

Cpennee apudmernueckoe AByxX uucen. M3o0paxenue cpeaHero apuMeTu4eckoro IByX UMCeN Ha YMCIOBOM mpsiMoi. Perienre npakTuyeckux 3aiad
C MpUMEHEHHeM cpeaHero apudmernaeckoro. Cpennee apugMeTHIeckoe HECKOIBKIX YUCEl.

IIpoueHTHI

[lonstue nponeHra. BbluncieHue OPOLEHTOB OT YHMCJIAa U YUCIA [0 W3BECTHOMY IPOLIEHTY, BBIPAXKEHHE OTHOILEHHUS B IpOlEeHTax. Pemnienue
HECJIOKHBIX MPAKTUYECKUX 3a7a4 C IPOLICHTAMM.

JAunarpamMmmbl

CronGuatelie U KpyroBele quarpammsl. M3eneuenue nndopmanuu u3 auarpamm. M3o0paxenue quarpaMm Mo YUCIOBBIM JaHHBIM.

PaunuonanbHbIe yncIa

IHos0xuTEIBHBIE M OTPULATEIbHBIC YHCJIA

N300paxkeHne 4yuces Ha YUCIOBOM (KoopauHATHON) mpsimoil. CpaBHeHHE ducell. Moayinbh 4uciia, TeOMETpUYCeCcKas MHTEPIpPETaIds MOy Yucia.
JIefcTBUSA € MONOXKUTEIBHBIMU U OTPULATEIbHBIMU YHCIaMU. MHOKECTBO LEIbIX YHCEIL.

ITonsiTHe 0 panuoHanbHOM uyMcie. [lepBuyHOE IpeaCTaBIEHNE O MHOKECTBE PallMOHAIbHBIX yucell. J{elicTBUS ¢ palliOHAIbHBIMU YUCIIAMHU.
Penrenne TeKcToBLIX 3224

EauHunsl u3mMepeHuii: JUIMHBI, TUIOMIAAU, 00beMa, MacChl, BPEMEHHU, CKOPOCTU. 3aBUCUMOCTU MEXKIY €IMHULAMU U3MEPEHUs KaXJ10l BEITUYMHBI.
3aBUCHUMOCTH MEXY BETUYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; POU3BOAUTEIHHOCTE, BpeMs, paboTa; 1ieHa, KOJINYECTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKHE AeHCTBUS

Pemenne TekcTOBBIX 3a1a4y apupMeTHUecKUM criocodom. Mcmonp3oBanue Tabnuil, cxeMm, YepTexei, APYrux CPeACTB MPEICTaBICHUS JAHHBIX MPH
pEILIeHNH 3aJauu.

3agauu Ha IBHKEHHE, PA00TY U MOKYIIKH

Pemenne HecaoXKHBIX 337a4 Ha JIBUKEHUE B MPOTHUBOIIOJIOKHBIX HAIIPABJICHUSAX, B OJHOM HAalpaBJIE€HUH, IBUKEHHE 10 PEKe MO TEUYEHUIO U MPOTHB
TedeHus. Pemenue 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenune npobeii mpu peleHnu 3aaad.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemrenue 3amay Ha HaxOX/I€HWE YaCTH YMCJIa M YUCia 10 ero 4yactu. Pemenune 3a1a4 Ha npoueHTsl U 10au. [I[puMeHenne nponopuuii npu peleHnu
3a/1a4.

Jlornueckmue 3agauyu

Pemmennie HecI0XKHBIX JIOTUYECKUX 3a/1a4. PelieHue moruyeckux 3aj1a4 ¢ moMolisko rpados, TaOIHII.

OcHOBHbBIE METO/IbI pellieHHsI TEKCTOBBIX 3a7a4: apuMeTHIECKH, mepedop BapuaHTOB.

Harasanasi reomerpus:

Ourypsl B OKpyxaromiem mupe. HarmsgHele mpeactaBieHuss o GUrypax Ha IUIOCKOCTH: TpsiMasi, OTPE30K, JIyd, yroi, JOMaHas, MHOTOYTOJbHUK,
OKPY’XKHOCTb, KpYI. UYeTbIpexyrojibHUK, MPSAMOYTOJIbHUK, KBajapaT. TpeyroiabHUK, BHUABl TPEYroJbHUKOB. [IpaBuibHBIE MHOTOYTOJbHUKH.
N300pakeHre OCHOBHBIX TeoMeTpuyeckux (Quryp. B3ammHoe pacmonokeHue ABYX MPSMBIX, IBYX OKPYXKHOCTEH, MPSAMON U OKpYKHOCTH. [[nmHa
oTpe3ka, jJoMaHoW. Enununel m3mepenns anuHbl. [loctpoenue ortpes3ka 3amaHHOW JuHBL. Buasl yrios. I'pamycHas mepa yrna. M3mepenune u
IIOCTPOECHUE YTJIOB € IOMOLIBIO TPAHCIOPTHUPA.



[lepumerp mMHoOroyrosnbHuka. [lonsatue miuomanu GUrypsl; eAMHULBl U3MepeHus Iuiomaau. [lnomans npsamoyroiabHuKa, kBaapata. [IpubnakeHHoe
M3MepeHue momaan Guryp Ha kierdatoil Oymare. PaBHoBennkue GUrypel.

Harnsnele npencTaBiieHus: 0 IPOCTPAHCTBEHHBIX (Urypax: KyO, mapajuienenunes], npu3Ma, nupaMmuaa, map, chepa, Konyc, mumuap. M3zo0paxenue
pocTpaHCTBEHHBIX Guryp. [Ipumeps! ceuenuii. Muororpanuuku. [IpaBunbHble MHOTOTpaHHUKH. [IprMepsl pa3BepTOK MHOTOTPAHHUKOB, IWJIMH/PA U
KOHYyca.

[TonsiTre o6beMa; equHUIIBI 00beMa. OObEeM MPSIMOYTOIBHOTO TTapaJuIeNienune1a, Kyoa.

[Tonsatue o paBeHctse ¢uryp. LleHTpanbHas, oceBas U 3epKanbHas CUMMETpUU. M300paxkeHne CHMMETPUYHBIX QUTyp.

Pemenue npakTruueckux 3ajad ¢ MpUMEHEHHEM MPOCTEHIINX CBOMCTB (uryp.

HcTropust MaTeMaTUKHU

[TosiBnenne mudp, Oyks, neporiaudoB B MpoLEcce cueTa W pachpeaeieHus npoaykroB Ha JIpeBnem bmmxuaem Bocroke. CBssp ¢ Heonmtuueckoii
PEBOIOIUEN.

Poxnenue mecruecaTepuyHon cucTeMsl cuuciieHus. [losBienne 1ecAaTHYHON 3allUCH YUCEl.

Poxxnenue u pazsutue apudmernku HarypanbHbix yucen. HOK, HO/I, npoctbie uncna. Pemero Oparocdena.

[TosiBiIeHME HYIIS M OTPUIATENBHBIX YHCET B MAaTeMaTuKe ApeBHOCTH. Pons Jnodanra. ITouemy (—1)(—1) =+1?

Hpo6u B Basmione, Erunte, Pume. OTkpoiTHE ACCATHYHBIX apoOei. CTapuHHBIE CHCTeMBbl Mep. [lecaTnuHbie ApoOM M METpUYEecKas CUCTEMa Mep.
JI. Marauukui.

Coaepixanue Kypca MaTeMaTuKH B 7-9 kiaccax (0a30Bblii Kypc)
Auredpa
Yucna
PanmnonaJjibHbIe 4nciIa
MHoecTBO palmoHaIbHBIX yKces. CpaBHEHHE pallMOHATIbHBIX Yncen. JIefCTBUS ¢ pallnOHAIbHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHO20 YUCad
oecamuyHou Opoobio.
HppauunonajbHbie Yucaa

[ToHATHE WMppalOHAIEHOTO YKcia. Pacro3HaBaHWe MpPpalMOHANBHBIX dncell. [IpuMepsl noka3aTensCTB B anreOpe. MppannoHaIbHOCTh YHcIa \/E
[Tpumenenne B reomerpun. CpasHeHue uppayuoHaibHuix yucen. MHodcecmeo 0elcmsumenbHbixX Yucei.

Toorcoecmeennvie npeoobpazosanusn

YucnoBble 1 OyKBeHHbIE BBIPAKEHHS

Bripaxxenue ¢ nepeMeHHON. 3HaueHHe BhipakeHUs. [1ocTaHOBKA BRIpKEHUH BMECTO MIEPEMEHHBIX.

Lebie BbIpaxeHust

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeaeM U ee cBoiicTBa. [Ipeobpa3zoBaHus BEIpaXKEHUH, CoIepkKAIUX CTETIEHU C HATYPaJIbHBIM ITOKa3aTeNIEM.

OnHouneH, MHOTOWIeH. [IeficTBUS ¢ OHOWIEHAMH M MHOTOWICHAMH (CI0KEHUE, BRIYUTAHUE, YMHOXKEHHUE). DOPMYIIbI COKpAIIEHHOTO YMHOKEHHUS:
pa3HOCTh KBAJpPATOB, KBAJIpaT CyMMbl M pa3HOCTU. PasnokeHWe MHOrowieHa Ha MHOXXHUTENW: BBIHECEHHE OOIINEro MHOXHUTENS 3a CKOOKH,
2PYNRUPOBKA, NpUMEHeHUe POPMYIL COKPAUWEHHO20 YMHOXMCenus. KeaopamHulii mpexuieH, pasnodxceHue KeaopamHo20 mpexuieHa Ha MHOXCUMenu.



ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenb ¢ uenbM mokasareneM. lIpeoOpasoBanue ApOOHO-IMHEHHBIX BBIPAKEHUIN: CIOXKEHUE, YMHOXKEHHUE, JaeleHue. Anredpandeckas IpoOb.
JlonycTHMbIe 3HauU€HHs MEPEMEHHBIX B APOOHO-pallMOHaNbHBIX BblpakeHusx. CokpauieHue anreOpandeckux apoOeil. [IpuBenenue anredpanyeckux
npobeii k 001meMy 3HaMeHarteno. JlelicTBus ¢ anredpandecKuMu JpOOsIMU: CIIOKEHUE, BRBIYUTAHUE, YMHOKCHHE, JCJICHUE, BO3BEJCHHUE B CTEIICHb.
ITpeoOpa3oBaHue BbIpaXEHUH, COACPIKAIINX 3HAK MOAYJIS.

KBanparnbie kopHu

Apudmernueckuil kBaapaTHbIi KopeHb. [IpeoOpa3oBaHue BbIpaXEHUH, CcoOJepXKalluX KBaJpaTHbIE KOPHU: YMHOJKEHHUE, JIeJIeHUE, BbIHECEHME
MHOYKUTEIS U3-110]1 3HAKa KOPHS, BHECEHUE MHOXKUTEIS I10]1 3HAK KOPHSI.

Ypasnuenusn u nepasencmea

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpeMEHHOM.

YpaBHeHus

[TonsaTue ypaBHeHMs U KOpHs ypaBHeHHUs. [IpencTaBiieHue o paBHOCUIBHOCTH ypaBHeHMH. OOiacTh onpeseieHus ypaBHeHus (001acTh JOMYCTUMBIX
3HAYEHUI EPEMEHHOM ).

JIuHeiliHOe YpaBHEHHE U €r0 KOPHH

Pemenne nuHelHbIX ypaBHeHUN. JInHelHOE ypaBHEHHE C nTapameTpoM. KoinndecTBo KOpHEN JTMHEHHOTO ypaBHEHUs. PellleHne TMHENHBIX YpaBHEHUN
C IMapaMETPOM.

KBajpaTHoe ypaBHeHHe M €r0 KOPHH

KBanpatssle ypaBHeHus. HenonHble kBajpaTHble ypaBHEHUs. JIMCKPUMUHAHT KBaJpaTHOrO ypaBHeHUs . PopMmysa KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buema. Teopema, obpamnas meopeme Buema. PemieHue KBaJpaTHBIX YpaBHEHUMN:HUCIOIb30BaHHE (HOPMYIBI JJIsI HAXOXKIECHUS KOPHEH,
rpaduuecKuil METOJI pelIeHus], pa3IoKeHUe Ha MHOXKUTEIH, 1T0100p KOpHEH ¢ ucmoib30BaHueM TeopeMbl Buera. KonndecTBo kKopHel KBajpaTHOTO
YpaBHEHHs B 3aBUCUMOCTU OT €ro AUCKPUMMHAHTAa. bUKBagpaTHble ypaBHEHUs. YpaBHEHHS, CBOJAMMBIE K JMHEWHBIM U KBajpaTHbIM. KBagparHble
YPaBHEHUS C TapaMETPOM.

/{poOHoO-panuoHAIbHbIEC YPABHEHUS

Pemenue npocreimmx ApoOHO-IMHEHHBIX ypaBHEHUH. Pelienne 1poOHO-paliuoHalbHbIX YpaBHEHUH.

MeTtop! perieHns ypaBHEHH: METO/[bl paBHOCHJIbHBIX NTPeo0pa3oBaHMii, METOJI 3aMEHbI IEPEMEHHOM, rpaduueckuii metoa. Vcnonb3oBaHue cBOWCTB
(GyHKIMN TpU pelIeHUu YpaBHEHHH.

[Ipocreiiiiine UppaoOHaNbHbIE YPABHEHHS BHA [ f (x)=a, \/ f(x)= \/ g(x)-

Ypasnenus suoa x"=a .YpaBHEHHUS B LIETbIX YHCIIAX.

Cucrembl ypaBHeHU I

VYpaBHeHHE ¢ IByMS TIepeMEeHHbIMU. JInHEHOE ypaBHEHHE ¢ IBYMSs NTepeMeHHbIMU. [Ipsamas kak rpaduueckas HHTepIpeTaus JMHEHHOTO YpaBHEH Usl
C ABYMs NMEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHUN. PelieHne cucremMsl ypaBHEHUN.

MeToapl penieHns CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU: TpapUIeCKUii METO/I, METOJ CJIOKEHHSI, METO/T TTOICTAHOBKH.



CucreMbl TMHEUHBIX YPABHEHUH C TapaMETPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YACIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB IIPU 3a/IaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
HepaBenctBo ¢ mepemenHoir. Ctporue u HecTporue HepaBeHcTBa. OOnacTh ompeneicHHsi HepaBeHCTBAa (00JAcTh JOMYCTHMBIX 3HAYCHHIA
TIepEMEHHON ).

Pemienue nuHeHBIX HEPABEHCTB.

KBagpaTHOe HEpaBEHCTBO M €ro pelleHus. PelieHne KBaJpaTHbIX HEPABEHCTB: UCIOJIb30BAHNUE CBOMCTB U Ipaduka KBaApaTUUHOW (PYHKLIHMH, METOJ
MHTEPBAJIOB. 3aIIMCh PELICHUsI KBaAPAaTHOTO HEPaBEHCTBA.

Pemienue nesbix U 1poOHO-pAlIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucteMbl HEPaBEHCTB C OJHOM NepeMeHHOH. PerieHue cucteM HEpaBEHCTB C OJHOM MEpeMEHHOM: JIMHEMHbIX, KBaJApaTHbIX. M300paxeHue pemeHus
CUCTEMbI HEPABEHCTB Ha YMCJIOBOM NPAMOM. 3alIUCh PELICHUs CUCTEMbl HEPABEHCTB.

Dyukyuu

IHousitue pyHkuuu

JlekapToBbI KOOPAMHATHI Ha MII0CKOCTH. DopMupoBaHUe NPEACTaBICHUN O METaNpeAMETHOM MOHATUU «KOOPAUHATHI. CrocoObl 3a1aHusl (QyHKIIHIMA:
aHATTMTHYECKHH, Tpaduueckuii, Tabmuuneiid. ['paduk Gynxmum. [Tpumepsr QyHKIMIA, MOTydaeMbIX B MPOIECCE MCCIETOBAHUS PA3TUUHBIX PEAbHBIX
IIPOLIECCOB M pellleHus 3a1ad. 3HayeHue (GyHKUMU B Touke. CBoiicTBa (yHKUMN: 001acTh ONpEAETIeHUs, MHOXKECTBO 3HAUYCHUN, HYIH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YeMmHOCmb/HeuemHOCmb, IPOMEKYTKH BO3PACTaHHs U YOBIBaHUS, HAaHOOJIbIIIee U HauMeHbIIee 3HaueHus. MccnenoBanue ¢pyHKInm
1o ee rpaduky.

[IpencraBienue 006 aCUMIITOTAX.

HenpepsiBHocTh pyHKIIMHN. KycouHO 3a1aHHBIE GYHKLINU.

JIuneiiHass QpyHKIUsA

CpoiictBa u rpaduk JUHEHHOM (QyHKIUH. YTIIOBOH KOA(pHUUMEHT mpsmMoi. Pacnonoxenue rpapuka JUMHEHHOW (DYHKIMM B 3aBUCHMOCTH OT €€
yriaoBoro kosg¢uurenta u cBodboaHoro wieHa. Haxoxnenue ko3¢ puineHToB TuHEHHONW (YHKIUU 10 3aJaHHBIM YCIOBUSIM: IIPOXOXKACHUE TIPSIMON
4yepes B€ TOUYKHU C 33JaHHBIMU KOOPAMHATAMU, IPOXO0KIEHUE MPSMOM Yepe3 NaHHYI0 TOUKY U NapajuIeIbHOM TaHHOW MPSIMOM.

Keaaparuunas pyHkuus

CpoiictBa u rpaduk kBagpaTuuHo QyHKIuM (mapabona). Iloctpoenue rpaduka kBajpaTHuHOW (yHKIMM 1o ToukaMm. HaxokaeHue Hynen
KBaJIpaTUYHON (YHKIIMH, MHOKECTBA 3HAUEHU, IPOMEXKYTKOB 3HAKOMOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CrolicTBa QyHKIUH y = K y = —. I'unepbona.
X X
I'paguru ynxyuii. lipeoopasosanue epagura gynkyuu y = f(x) 015 NOCMPOEHUs. 2PAPUKO8 PYHKYULL 6UOA 3 = qf (kx +b)+c -
. k
I'papuru pynkyuit y =a+——, y =Jx,y=3Ux> y=|x|

x+b
IMocnenoBaTeILHOCTH M MPOTPECCHH



Yucnosas nocienoBaTesbHOCTh. [IpuMepsl 4MCI0BBIX HOCIe 0BaTeIbHOCTEN. beckoHeuHble ocie10BaTenbHOCTH. ApudMeTryecKast Iporpeccus U ee
cBoiicTBa. ['eomerpuueckas nporpeccusi. @opmysna oOIIero 4WieHa U CYMMBI Nl IEPBBIX WICHOB apu()METHUECKON U T€OMETPUYECKON POTPECCHiA.
Pewenue mexcmoswvix 3adau

3agauu Ha Bce apudMeTHYECKHE AeliCTBUS

Pemenue TexkcToBbIX 3a1au apupMeTHueckuM crnocobom. Mcmnonb3oBanue Tabmui, cxem, dyepTexel, Ipyrux CpeaCTB IPEACTAaBICHUS JAHHBIX IPU
peLIeCHUN 3a1a4Hu.

3ajauu HA ABUKeHHUE, Pad0OTy M MOKYIKH

AHanu3 BO3MOMKHBIX CHUTYalldii B3aMMHOTO PACIOJNIOXEHUS OOBEKTOB INPH HMX JIBUKEHHWH, COOTHOLICHHS OOBEMOB BBINOJHSEMBIX padOT mHpU
COBMECTHOH pabore.

3agauu Ha YACTH, 10JIH, TIPOLEHTHI

Pemenue 3ama4 Ha HaXOKIEHUE YACTH YMCJIAa M YUCIIA 110 €ro 4acT. Pemenue 3ama4 Ha NpOLEHTH U A0au. [[puMeHeHne nponopuuil pyu perie Huu
3a1ad4.

Jlormueckue 3agaun

Pemenue nornueckux 3agad. Penenue 1oruueckux 3aaad ¢ HOMOLIbIO Irpad)oB, TAOIHUIL.

OcHOBHBIE MeTO/bI pelieHHs] TEKCTOBBIX 3a/1a4: apupMeTHyecKuii, anreOpanyeckuii, nepedop BapuanToB. [lepBuuHbIe NMpencTaBIeHUs O APYTHX
METOJIaX pelIeHus 3a/1a4 (reOMeTpUUYECKUe U rpaduuecKrue METO/IbI).

CraTucThka ¥ TEOpHsl BEPOATHOCTEN

CraTucruka

Tabnuuynoe u rpaduyeckoe npencTaBieHUE AAHHBIX, CTOJIOYAThIe M KPYroBbIE IHArpaMMbl, rpaduku, MPUMEHEHUE auarpaMM U TpaduKoB A
ONMCaHUsl 3aBUCHMOCTEW peaJbHBIX BEJIMYMH, U3BJI€UeHHE HHPOpManuu M3 Tabiul, auarpamMM M rpadukoB. OnucarenbHble CTaTUCTUYECKUE
MoKa3aTeau YHUCIOBBIX HAOOPOB: cpeaHee apupMeTHyeckoe, Mmeouana, HauOojblllee M HaMMEHbIIEe 3HAa4YeHUs. Mepbl pacceMBaHUs: pa3Max,
oucnepcusi u cCmaHOapmHoe OmKJIOHeHUe.

CrnyuaitHast ©3MEHUYUBOCTD. MI3MeHUMBOCTD IIpK M3MepeHMsX. Pemaromue npasuiia. 3aKOHOMEPHOCTH B U3MEHUYUBBIX BEJIMYNHAX.

CayuaiiHbie coObITHUS

CayudaiiHble ONBITHI (IKCIIEPUMEHTBI), SJIEMEHTapHbIE CllyyailHble COOBITHS (MCX0/Ibl). BeposTHOCTH 31eMeHTapHbIX cOObITHIH. COOBITHS B CydaitHBIX
SKCIIEPUMEHTAaX U OJaronpusTCTBYIOIIME DBJEMEHTapHble CcoObITHA. BeposTHocTH ciaydallHBIX CcOObITHI. ONBITEI C  PaBHOBO3MOXHBIMHU
3JIEMEHTAapHBIMH cOObITUAMU. Kitaccuueckue BEpOSITHOCTHBIE OMNBITHI C HCHOJIb30BAHWEM MOHET, KyOukoB. IIpencraBienue coObITHH C TOMOIIbIO
nuarpamm Oiinepa. [IpoTuBornonioxHbie coObITHSI, 00beIHEHNE U nepeceueHne coObIThil. [lpaBuio cnoxenust BepostHocTel. CiydaliHbIl BBIOOD.
[IpencraBnenue skcnepuMeHTa B BHJE AepeBa. HezaBucumble COOBITHS. YMHOKEHHE BEpOSTHOCTEH He3aBUCHMBIX coObITHil. [locrnemoBaTenbHble
He3aBHCHUMbIE HcTibITaHusl. [IpencTaBieHre 0 He3aBUCUMBIX COOBITUSAX B JKHU3HH.

dnemenmol KOMOUHAMOPUKU

[IpaBmiio ymHO>eHUSs, MepecTaHOBKH, ¢akropuan yucia. Coueranuss U uuciao couyetanuil. @opmyna ymcna couyeraHuid. TpeyrompHuk Ilackans.
OnbITHl ¢ OOJIBIIMM YHCIOM PaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITHHA. BbluncieHne BeposTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOMHATOPHBIX
¢dopmyi. Hcnsitanus bepuymnu. Yenex u Heynaya. BepositHocTr coObITHii B cepun ucnibiTannii bepuymu.

Cnyuaiinvie geiuuunbl



3HAKOMCTBO CO CIy4YalHBIMHM BEIMYMHAMU Ha IpUMEpPax KOHEUHBIX JUCKPETHBIX CIy4alHbIX BelIMYMH. PacrpenencHue BepOATHOCTEH.
Matemaruueckoe oxunanue. CBoiicTBa MareMaruyeckoro oxuaanusd. Ilonsarue o 3akone Oonpiiux uucen. M3mepenue BepositHocTel. [Ipumenenue
3aKOHa OOJIBIINX YKMCEN B COLIMOJIOTUH, CTPAXOBAaHUH, B 3[JpaBOOXPAaHEHNH, 00eCIIeueHIH 0€3011aCHOCTH HACENIEHHs B YPE3BbIUYAHBIX CUTYALUSX.

I'eomerpusi

I'eomempuueckue guzypot

@urypsl B reOMeTPHHU U B OKPYKaK0IleM MHUpe

I'eomerpuueckas purypa. PopMUpOBaHUE MPEACTABICHUH 0 METANPEAMETHOM TOHATHH «pUrypa.

Touka, MMHUSA, OTPE3OK, NpsMast, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEeKTpHca yIila U €€ CBOMCTBA, BUBI YIJIOB, MHOIOYTOJIbHUKH, KPYT.

OceBas cummeTpust reomeTpudeckux guryp. LieHTpanbHas cCHMMETpHsi TeOMETPHUYECKIX QUTYP.

MHOroyroJibHUKHU

MHOroyroiapHuK, €ro 3JIEMEHTBI M €ro CBOMCTBA. Pacro3HaBaHME HEKOTOPBIX MHOIOYTOJIBHUKOB. Bbinykivie U HEbINyKIble MHO20Y20NbHUKU.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

Tpeyronpauku. Beicota, menmana, OWMCCEKTpHCa, CpPEAHSAS JIMHUS TPEYroJbHHUKA. PaBHOOEIpEHHBI TPEYroNbHUK, €r0 CBOWCTBA M IPU3HAKH.
PaBHOCTOpOHHUI TpeyroiabHUK. [IpsAMOYroJIbHBIM, OCTPOYTOJBHBIA, TYNOYTOJbHBIA TPEYrOJbHUKHU. BHemHue yrisl TpeyrojbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

Yersipexyronbuuku. Ilapamnenorpamm, pomO, NpsSMOYrojibHHUK, KBajapar, Tpaneuus, paBHoOeapeHHas Tpaneuus. CBOHCTBA U NPU3HAKU
napajiesorpaMma, pomoa, npsMOyroJbHHKA, KBaJpaTa.

OKpyKHOCTB, KPyT

OKpy>KHOCTb, KPYT, UX 3JIEMEHTHI M CBOWCTBA; LIEHTPaJIbHbIE U BIUCaHHbIE yIibl. KacarenbHast U ceKkylias K OKpYKHOCTH, UX CBOICTBa. Brincanusle u
ONMCAHHBIE OKPYKHOCTHU UISl TPEYTOJIbHUKOB, YETBIPEX YT OJIbHUKOB, ITPaBUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpnuyeckue GUrypsl B NpocTpaHcTBe (00bEMHbIE TeJa)

MHororpanHuk 4 €ro sjIeMeHTbl. Ha3BaHUs MHOIOTPaHHUKOB C Pa3HBIM IIOJIOKEHUEM U KOJIMYECTBOM TIpaHell. IlepBuynble npencraBiacHus o
nupamu/Jie, napajieNnenumese, npu3me, cgepe, mape, HUINHIPE, KOHYCE, UX 3JIEMEHTax U MPOCTEHIINX CBOMCTBAX.

Omnowenusn

PagsencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKN paBeHCTBA TPEYTOJILHUKOB.

IMapaneJbHOCTH NPSAMBIX

IIpu3Haky u cBOMCTBA MapaUIeNbHBIX NPSIMbIX. AKcHOMa napaienbHocTy EBkinna. Teopema Paneca.

IlepnieHauKyAsIpHBbIE IPSIMbIE

IIpsamoii  yron. Ilepnenaukymsip k mnpsMoil. HaknonHas, mnpoekuus. CepeauHHBIN NEpHEHAUKYISIp K oTpe3Ky. Ceoticmea u npusnaxu
NepneHOUKYIAPHOCIU.

Ilooobue

[IponopuronanbHble 0Tpe3ku, nogooue guryp. IlonoOusie Tpeyronsauky. [lpusHaku nogodusi.

B3aumHoe pacnoJioikeHue NpsMON U OKPYKHOCTH, ABYX OKPYKHOCTEHN.



H3zmepenusa u epluucnenus

Benuuunsl

ITonstue Benuuussl. Jnuna. M3mepenue qunsl. Eqununs naMepenus MHbl. Bennuuna yria. ['pagycHas mepa yria.

[TonsATHE O TUTONIAIN TUIOCKON (UTYpHI M €€ CBOHCTBaxX. M3mepenue ruiomanei. EquHumb n3MepeHus 1I0ImaIn.

IIpencraBnenue o6 o6beMe U ero cBoicTBax. M3mepenue oobema. Enunniibl n3mMepenus o0beMoB.

HN3mepenusi M BBIYMCICHUSA

WHCTpyMeHTB! JUIsl M3MEPEHUl U IMOCTPOEHUI; M3MEpeHHWe M BBIYMCICHHE YIJIOB, JUIMH (paccTOsHMI), Iulomazeid. Beruucienue sieMeHTOB
TPEYrOJIbHUKOB C HMCIOJIb30BAHUEM TPUTOHOMETPUYECKHMX COOTHOLICHHM. POpMyIbl IUIOMAAM TPEYroJbHUKA, IapajulejorpaMma M €ro 4acTHBIX
BUJIOB, (DOPMYJIbl JUIMHBI OKPYXKHOCTH M IUIomanu kpyra. CpaBHeHue W Bbluucienue ruomanei. Teopema Iludaropa. Teopema cunycos. Teopema
KOCHHYCOB.

Paccrosasnus

Paccrosinue mexny Toukamu. Paccrosinue ot Touku 10 npsimoil. Paccrosinue mexay ¢urypamu.

TI'eomempuueckue nocmpoenusn

['eomeTpruecKe MOCTPOSHUS IS MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKHIX (DUTY.

WMHCcTpyMEHTBI AJ1 NOCTPOCHUN: HUPKYJIb, TUHENKA, YTOJIbHUK.

[Tpocreiimme NOCTPOCHHUS UPKYIIEM M JTMHEUKOM: MOCTPOEHUE OMCCEKTPHCHI yIiia, NepIeHANKYISApa K MPSIMOH, yIiia, paBHOTO JJAHHOMY,

ITocTpoeHue TpeyroinbHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YIUIy MEX1y HUMH, CTOPOHE U ABYM IIPHJICKAIUM K HEH yIJIaM.

Jlenenue oTpe3ka B JAHHOM OTHOIIECHUU.

TI'eomempuueckue npeoopasosanus

IIpeoOpa3oBanus

[Tonsatue npeobpazoBanus. [IpeacraBnenue o MeTanpeMETHOM MOHATUH «peoOpa3oBaHue». [lonobue.

JABukeHust

OceBas U LIEHTpaJIbHasi CHMMETpPHs, TOBOPOT U NapajienbHblil nepeHoc. KomOuHanmu JBMKeHU Ha MIIOCKOCTH U MX CBOUCTBA.

Bexmopbul u koopounamul na niockocmu

BekTopsl

[TonsiTue BekTOpa, NEHCTBUS Ha/l BEKTOPAMM, UCIIOJIB30BaHNE BEKTOPOB B (PM3HKE,pa3IoKEHNE BEKTOpA Ha COCTABIIAIOIINE, CKATSIPHOE POU3BEICHHE.
Koopaunarsi

OcHOBHbIE MOHATHUS, KOOPAUHATHI BEKTOPA, PACCTOSHUE MEXTy ToukamMu. KoopanHaTel cepeluHbl OTpe3ka. Y paBHEHUS QUTYp.

IIpuMeHeHne BEKTOPOB U KOOPAMHAT IS PELICHUS IPOCTEUIINX TEOMETPUYECKUX 3a1a4.

HcTopust MaTeMaTUKHU

Bo3HUKHOBEHHME MaTEMAaTHKU KaK HayKH, dTanbl ee pa3BuUTHs. OCHOBHBIE pa3zeiibl MAaTEMaTUKU. Bplnarommecss MaTeEMaTUKU U UX BKJIAJ B pPa3BUTHE
HayKHU.

beckoHeYyHOCTh MHOXECTBA MPOCTHIX yHced. Yucna u JuMHBl 0Tpe3koB. Pannonansuble yncna. [loTpeOHOCT B mppanuoHanbHbIX unciax. [lkoma
[Mudaropa



3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxnenne 0ykBeHHor cumBosnku. [1. @epma, @. Buer, P. Jlekapt. McTopus Bompoca o
HaXO0XXJIeHUU (HOpMYIT KOpHEH anreOpandeckux ypaBHEHHH cTernenel, 6onpmux yeteipex. H. Tapranss, x. Kapnano, H.X. AGens, O. Nanya.
[TosiBieHne MeTo1a KOOPIMHAT, MMO3BOJISIFOIIETO MEPEBOIUTH T€OMETpHUUYecKre 00BEKThI Ha s3bIK anreopsl. [losenenue rpaduxos Gpynkuumii. P. Jlexkapr,
1. ®epma. [IpumMepsl pa3IMUHBIX CHCTEM KOOPAMHAT.

3amaua Jleonapmo IImzanckoro (dubGonayum) o kponumkax, yucia dubonayum. 3amaya o mraxMaTtHOW Jocke. CXOAUMOCTh T'€OMETPUUYECKON
IIPOrPECCUU.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /eiio, azapTHbie Urpbl. [1. @epma, b.I1ackans, S. bepnymu, A.H.Koamoropos.

Ot 3emsenenust k reomerpuu. Iludarop u ero mkomna. Panec, Apxumen. Ilnmaton u Apucrorens. [locTpoeHrne mpaBUIBHBIX MHOTOYTOJHHHKOB.
Tpucceknusa yrima. KBagparypa kpyra. YaBoenuwe kyoOa. Mcrtopus uucna m. 3omotoe ceuenme. «Hauama» Epxmuma. JI Diinep, H.M.Jlob6aueBckuid.
Hcropus naroro nocrynara.

I'eometpus u nckycctBo. ['eomMeTpuyeckrue 3akOHOMEPHOCTU OKPYIKAIOIIEr0 MUPA.

ActpoHomus u reometpus. Uto u kak y3Hanu AHakcarop, JparocdeH u Apucrapx o pazmepax Jlynsl, 3emnu u Connua. PacctosHust ot 3eMin 110
Jlynsl nu Connua. M3mepenue pacctostHus ot 3emiu 10 Mapca.

Pois poccuiickux yueHsIx B pazButuu MmareMaTuku: JI. Ditnep. H.U. Jlo6auesckuii, [1.J1.YeOsimies, C. KoBanesckas, A.H. Konmoropos.

Martemaruka B pazButuu Poccuu: Iletp I, mikona maTemMaTuueckux U HaBUTALKUX HayK, pa3BuTHE poccuiickoro ¢imora, A.H. Kpsiios. Kocmuueckas
nporpamma u M.B. Kenapim.

Conep:xanue Kypca MaTeMaTHKH B 7-9 kiaccax (yeiyoaeHHulil Kypc):
Auredpa
Yucna
PanmnonaJjibHbIe 4nciIa
CpaBHeHHe pallMOHANBHBIX uHcen. JlelcTBUA ¢ panuoHaIbHBIMU uuciaMu. KoHeuHble M OecKOHEUHble AecaThyHble apoOu. I[IpeacraBnenue
palMoHaIBFHOTO YKCIIa B BUJIE AECATHUHON ApoOH.
HppauunonajibHbie Yucjaa
[TonsTe uMppannoHaJIBHOTO uncia. Pacrio3HaBaHuMe MppaUUOHANBHBIX uuncen. JleWcTBUSA ¢ MppalMoOHalIbHBIMU 4MciaamMu. CBoMCTBa JEHCTBUH C
HppalMOHATbHBIMU yciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YKced. MHOXKECTBO 1€HCTBUTEIbHBIX YHCEIL.
IIpencraBieHus O pacCIIMPEHUSAX YUCIOBBIX MHOXKECTB.
Tootcoecmeennvle npeodpazosanus
Yucnosbie 1 OyKBeHHbIE BBIPAKCHHUS
BeIpaxxenue ¢ nepeMeHHON. 3HaueHe BeIpaxeHus. [101cTaHOBKA BBIPAKEHUI BMECTO IEPEMEHHBIX.
3akoHbl apupmMeTrueckux aeictuil. [IpeodpazoBaHus YUCIOBBIX BBIPAKEHHH, COACPIKAIINX CTENIEHH C HATYPAJIbHBIM U IIEJIbIM TOKa3aTEeNIEM.
MHoro4/ieHbl
OpHowieH, creneHs ogHowIeHa. [leiicTBus ¢ onHOUIeHaMu. MHOrouseH, CTeNeHb MHOTOWIEHA. 3HaYeHHUs] MHOroujaeHa. JleficTBHsI ¢ MHOIOWIEHAMHU:
CIIO)KEHHE, BIYUTaHHE, YMHOXKeHHe, aeneHue. [IpeoOpa3oBanue 1enoro BelpakeHus B MHOroujieH. @opMysibl COKPAILIEHHOTO YMHOXEHUS: pa3HOCTh
KBaJpaToOB, KBAJApaT CyMMbI U pazHOCTH. POpMyIIbl TpeoOpa3oBaHusi CyMMBI U Pa3HOCTU KyOOB, KyO CyMMbI U pa3HOCTH. Pa3nokeHre MHOTO4JICHOB



Ha MHOXXUTEJIU: BBIHECEHHE OOLIEro MHOMKUTEINs 32 CKOOKM, I'pYIIUPOBKA, MCIIOJIb30BaHUE (POPMYJ COKpAILEHHOI'O0 YMHOXXEHUS. MHOrouleHsl ¢
onHoM nepemeHHOM. CTaHAAPTHBIN BUJL MHOTOWICHA C OAHOM MEPEMEHHOM.

KBagpathsiit TpexuieH. KopHu kBazspatHoro tpexuieHa. PasnokeHre Ha MHOXKHUTENIM KBagpaTHoOro TpexwieHa. Teopema Buera. Teopema, oOpatHas
teopeme Buera. Brienenue nonnoro kBajgpara. PasnoskeHre Ha MHOKUTENM CIIOCOOOM BBIZICTICHHSI ITOJTHOTO KBaIpaTa.

IlousiTue TOKIECTBA

ToxnecTBennoe nmpeodpasosanue. [IpencraBneHue o TOXKAECTBE HA MHOYKECTBE.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Anrebpanueckas 1poob. [IpeobpazoBanus BeIpakeHUI, COIEpKAIIUX CTETIEHHU C LIEIbIM IoKa3aTesieM. /lomycTumble 3Ha4eHUs IEPEMEHHBIX B IPOOHO-
pannoHanbpHbIX BelpakeHUsX. CokpaleHue anredpandeckux apoOeil. IlpuBenenue anredpanueckux apodeil k obumemy 3HaMeHaremnto. JledcTBus ¢
anredpanvyeckuMH Ipo0sSMU: CII0KEHUE, YMHOKEHHE, JeJICHUE.

IIpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIIUX 3HAK MOAYJIS.

HppauuoHajbHble BHIPAKEHUS

Apudmernyeckuil KBaJpaTHbIM KopeHb. JlOMyCTHUMbIE 3HAYEHUsl MEPEMEHHBIX B BBIPAKEHUSX, COJAEPKAIIUX apU(]MeTHUecKue KBaJpaTHbIe KOPHH.
[IpeoOpa3oBanue BBIpAKEHHIA, COACPIKAIIMX KBAJAPATHBIE KOPHU.

Kopuu n-pix creneneil. JlomycTuMble 3Ha4eHUsl MEPEMEHHBIX B BBIPAXKEHUSAX, COAEPIKALIMX KOPHM n-bIX crereHel. IIpeoOpazoBaHue BbIpakeHU,
COZIEPIKAIIMX KOPHU #-bIX CTEIICHEMN.

CreneHb ¢ palioOHaJIbHBIM TOKa3areneM. [IpeoOpazoBaHue BeIpakeHUH, coiepKaluX CTENEHb C PallMOHATIBHBIM I10Ka3aTelIeM.

Ypasnenua

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOi.

YpaBHeHust

[lonsiTne ypaBHEeHUS U KOpHS ypaBHEHHs. [IpencraBieHne o paBHOCHIBHOCTH YPAaBHEHUM M YPABHEHUAX -CIIEACTBUSAX.

IIpencraBnenue o paBHOCUJILHOCTH Ha MHOKeCTBE. PaBHOCHUIIbHBIE TPe0Opa3oBaHusl ypaBHEHUH.

MeTtoasbl pelieHust ypaBHEHU

Metozabl paBHOCHIIBHBIX IpeoOpa3oBaHUil, METOJ 3aMeHbl NepeMeHHOH, rpaduueckuii meroa. Mcnonp3oBaHue CBONCTB (YHKUMH NPH PELICHUH
YpaBHEHUM, UCTIOJIb30BaHUE TEOPEMbI Buera /uist ypaBHEHM cTENEHH BbILIE 2.

JIuHelHOEe YpaBHEHHE U €r0 KOPHU

Pemenue nuHeiiHbIX ypaBHeHUH. KOIMyecTBO KOpHEN TMHEWHOTO ypaBHEHUs. JINHEITHOE ypaBHEHHE C TapaMETPOM.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

JIMCKpUMHHAHT KBaJpaTHOro ypaBHeHHs. Dopmyiia KOpHEN KBaJApaTHOrO ypaBHeHNs. KoInyecTBO NeMCTBUTENBHBIX KOPHEN KBaIPaTHOTO YPABHEHHUSL.
Perienue kBapaTHBIX ypaBHEHMI: Tpa@UUuecKUil METO | PelIeHHs, UCIIOIb30BaHUe (OPMYIIbI JJIsi HAXOXKIEHUS KOpPHEH, pa3sio’keHHe Ha MHOXKHUTEH,
noi0op KOpHeH ¢ ucnoib3oBaHUEM TeopeMbl Buera. BukBanparHble ypaBHeHUs. YpaBHEHHs, CBOJUMBIE K JUHEHHBIM U KBajapaTHbIM. KBaapaTHoe
ypaBHEHUE C apameTpoM. Pelienne npocTelmx KBaApaTHEIX YPaBHEHUH ¢ apaMeTpaMy. PenieHre HeKOTOphIX TUIIOB ypaBHEHNUN 3 U 4 cTeneHu.
/{poOHoO-panuoHA/IbHbIEC YPABHEHUS

Pemienue 1poO6HO-paliMOHAIBHBIX YPABHEHHIA.



Ipocreiimme wnppauuoHanbHbIE ypaBHeHHs BHAA: [f(x)=a; \/f(x) = \/g(x) Jfx) = mff (x)\/:g (x)nu wux pemenue. Pemenne

MPPAIMOHAIILHBIX YPABHEHHUH BUIA [ [ (x)=g(x)-

Cucmemul ypasneHnuil

VYpaBHeHHEe ¢ JByMs IE€peMEHHBIMU. PelieHue ypaBHEHWI B IeNbIX 4uciax. JIuHeliHoe ypaBHEHHE C JBYMs INEepeMEHHBIMU. [ paduueckas
MHTEpIpETALMs JIMHEHHOrO0 YPaBHEHHUS C JBYMS IEPEMEHHBIMHU.

[IpencraBnenue o rpaduuecKoil HHTEPIPETAIIMHA TPOU3BOJIHLHOIO YPABHEHUS C IBYMs IEPEMEHHBIMU: JINHUH HA TIOCKOCTH.

[TonsiTue cucremsl ypaBHeHU. Perienue cuctem ypaBHEHUM.

[Ipencrasnenue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHM.

MeTopl pelieHusl CUCTeM JIMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU IpapUuecKHii METO/, METO CIOXKEHUS, METO MojacTaHOBKU. KonndyecTBo
pelIeHui CUCTEMBI IMHEWHBIX ypaBHEHUN. CUCTeMa JIMHEWUHBIX YPAaBHEHUM C TapaMEeTPOM.

Cucrembl HEIMHEWHBIX ypaBHEHUN. MeToAbl pEelICHUsI CUCTEM HEJIMHEHHBIX YpaBHEHUU. MeTo iefeHus, METO ] 3aMeHbl IepeMeHHbIX. OIHOPOIHbIE
CUCTEMBI.

Hepasencmea

Yucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyIBOCTH HEPABEHCTB IPU 33JaHHBIX 3HAYEHUAX [IEPEMEHHBIX.
HepagenctBo ¢ nepemenHoil. CTporue u HeCTporue HepaBeHCTBa. J(oka3zaTenbcTBO HepaBeHCTB. HepaBeHCTBa O CpeiHUX JUIsl IBYX YHCEIL.

ITonsiTHe 0 pemieHnn HepaBeHCTBA. MHOXKECTBO pEILICHNU HEPABEHCTBA.

[IpeacraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeitHoe HEpaBEHCTBO U MHOYKECTBA €r0 pelIeHH. Penenne TMHEeHbIX HEpaBEHCTB. JINHENHOE HEPABEHCTBO € MTapaMETPOM.

KBagpaTHOe HEpaBEHCTBO M €ro pelleHus. PelieHre KBaJpaTHBIX HEPABEHCTB: UCIOIb30BaHUE CBOMCTB M rpaduka KBaJApaTHUHOW (YHKIIMH, METO
MHTEPBAJIOB. 3aIUCh PELICHUs KBAaJAPAaTHOTO HEPABEHCTBA.

KBaznpaTHOE HEPABEHCTBO C MAPAMETPOM U €r0 PEILCHUE.

Ipocreiiimme uppalMoHanbHbBIE HEPABEHCTBA BUMA: [ £ (x) > a; | f(x)<a; \/f(x) > \/g(x) Mx) = a

OO0001IeHHBII METO] UHTEPBAJIOB JIJIsl pEIIEHHUS] HEPABEHCTB.

Cucmemol nepagencme

CucteMbl HEPaBEHCTB ¢ OJIHOM MepeMeHHOH. Perienne cucteM HEpPaBEHCTB ¢ OJHOW MEPEMEHHOM: JTMHEWHBIX, KBaIPaTHBIX, APOOHO-pAIllMOHAIBHBIX,
uppanroHaIbHBIX. M300pakeHne peneHns CUCTEMbl HEPaBEHCTB Ha YMCIIOBOW MPSIMOM. 3aICh pelIeH s CHCTEMbI HEPABEHCTB.

HepaBenctBo ¢ aByms nepeMeHHbIMU. [IpencraBinenne o perieHuy JIMHEHHOTO HepaBeHCTBA C JByMs MEepeMEeHHbIMU. [ 'paduueckas HHTepIpeTanus
HEPaBEHCTBA C IBYMs IepeMEHHBIMU. [ padhudeckuii METO peIIeHHsI CUCTEM HEPaBEHCTB C IBYMsI IEPEMEHHBIMHU.

Dynukyuu

IHousiTHe 3aBUCHUMOCTH

[TpsmoyronbHas cucrema koopauHat. @opMupoBaHue NPeACTaBICHUN O METAIPEIMETHOM MTOHATUU «KOOPAUHATB. ['paduk 3aBucuMOCTH.

DOyHKUMA

CrniocoObl 3amanust (QYHKIUI: aHAIWTHYECKUH, rpadudeckuid, Ttabmumusbiif. ['papux ¢ynkuuu. IIpumepsl QyHKIuUM, momyyaeMmblX B THpoliecce
WCCTIEOBAHUS PA3IMYHBIX TPOIECCOB M PEIICHUs 3ahad. 3HadeHue (QyHKuuu B Touke. CBoMcTBa (YHKIHI: 00JIaCTh OMpeereHUs], MHOKECTBO




3HA4YeHUH, HYJIH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTh/HEUETHOCTh, BO3PACTaHUE M yOBbIBaHME, MPOMEXKYTKM MOHOTOHHOCTH, HauOojbllee U
HaMMEHbIIIee 3HAaYCHUE, IEPUOANYHOCTb. MccnenoBanne GyHKIMU 1o ee rpaduky.

JluneitHasi pyHKIHS

CaoiictBa, rpaduk. YriaoBoit koaddunment npsmoii. Pacrionoxxenue rpaduka JIMHEHHON QYHKIINHN B 3aBUCUMOCTH OT €€ K03(hpuimeHTos.
KBagparuunas pyHkumst

CpoiictBa. Ilapabona. Iloctpoenme rpaduka kBamparuuHor QyHkmuu. Ilomokenue rpaduka KBaJApaTUYHON (QYHKIMH B 3aBUCUMOCTH OT €€
ko3 uureHToB. Vcrnonp30BaHle CBOMCTB KBaJPaTUUHOW (DYHKIIMU AJIS pEIIEHUs 3a/1a4.

OOpaTHasi NPONOPUHOHATBHOCTH

. k
CaoiicTBa QyHKIMH p = k y = —. I'unepbona. Ilpencrapnenue 06 acMMNITOTaXx.
X X

Crenennas pyHKkIus ¢ mokasareyem 3
CaoiictBa. KyOuueckas napadoia.
QYHKIIH 5, — /x , y = /x, y =|x|-FIX cBOliCTBA N rpaduku. CrenenHas GyHKIUS C MOKa3aTeleM CTereHu O0obiie 3.

[IpeoOpaszoBanue rpadukoB QYHKINN: TApaJUICTBHBIA IEPEHOC, CHMMETPHS, PAaCTSDKEHUE/CKATHE, OTPAKCHHE.

[IpencraBnenue o B3aMMHO OOpaTHBIX (QYHKLUAX.

HenpepbBHOCTS PYHKIINH U TOYKH pa3pbiBa GyHKIMH. KycouHo 3aganHbie GyHKINN.

ITocnenoBaTeIbHOCTH H POrpPeccH

Yucnosas mocnenoBareabHOCTh. llpumepsl. beckoneunsie mocienoBaTenbHOCTH. ApudMeTHUecKass Mporpeccuss U ee CBOMCTBa. | eomeTrpuueckas
nporpeccusi. CyMMUpOBaHHUE MEPBBIX WIEHOB apH(PMETHUECKON U reoMeTpruueckoil mporpeccuid. Cxopsmascst reomeTpudeckas nporpeccus. Cymma
CXOJAIIEHCS TEOMETPUYECKOM ITporpeccuu. ['apmonndeckuii psa. PacxoauMocTs rapMOHHYECKOTO psIa.

Metoa MaTeMaTH4eCKOM HHAYKIIMH, €r0 IPUMEHEHHUE JUIs BbIBOJa (hopMyIl, T0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEILICHUS 3a/1a4 Ha JICIUMOCTb.
Pewenue mexcmogoix 3adau

3agauu Ha Bce apuMeTHYECKHE NelCTBUS

Pemenne TeKkCTOBBIX 3a/1ay apupMeTHUECKUM crocoboM. Vcnonb3oBaHue TabMUL, CXeM, YepTeKeH, APYruxX CpelCTB MPEJCTABICHUS JAHHBIX IPU
pELIECHNN 3aJauH.

Pemienne 3aga4 Ha ABH:KeHUe, padoTy, NOKYNIKH

AHanmu3 BO3MOXHBIX CHUTYAIlMi B3aMMHOTO pPAacIOJIOKEHUS OOBEKTOB INPU MX JIBUKEHHH, COOTHOLIEHHS OOBEMOB BBINOJHSAEMBIX padOT mpu
COBMECTHOM paboTe.

Pemenne 3a1a4 Ha HaXO0KIAeHHE YACTH YHMCJIA H YHCJIA 110 €10 4acTH

Peienne 3a1a4 Ha NPOLEHTBI, 10JIM, IPUMEHEHUE NPOTOPLMIA MPHU PEIICHNH 3a/1au.

Jlornuyeckue 3agaun

Pemenue nornyeckux 3agad. Penenne poruueckux 3aaad ¢ HOMOIIbio rpadoB, TaOJIHULI.

OcHOBHBIC METObI peLICHU 32124

Apudmernueckuii, anredpanyeckuii, nepedop BapuaHTOB. llepBUuHBIE MpenCTaBICHHUS O OPYTMX METOJaxX pelIeHus 3anad (TreoMeTpHUYecKHe U
rpaduuecKue METOIbI).



CraTucruka u Teopus BEpOITHOCTEN

Crarucruka

Tabnuunoe u rpaduueckoe MNpeACTaBIEHUE AAHHBIX, CTOJOYaThle W KPYroBbIE AMArpaMMBbl, H3BJICUYEHHE HYXHOW uH(popmanuu. Jlnarpammbl
paccenBanus. OnucarenbHble CTATHCTUYECKHUE TOKA3aTen: cpeiHee apudmMeTndeckoe, Meruana, HauOoJbIlnee 1 HauMEHbIIee 3HAYCHUSI YHCIOBOTO
Habopa. OTKIIOHEHHE.

Cay4aiiHble ONBITHI M CJIy4YaliHble COOBITHSA

CrnyyaiiHble ONBITHI (9KCIIEPUMEHTBI), AIEMEHTapHbIE CydaiiHble cOObITHS (McXoAbl). BeposTHOoCTH 3n1eMeHTapHBIX cOObITHI. COOBITHS B CIy4ailHBIX
HKCHEPUMEHTaX M OJaromnpusATCTBYIOIIME JJIEMEHTApHbIE COOBITHS. BeposaTHOCTH ciiyd4aiHBIX COOBITHH. OMNBITBI C PaBHOBO3MOXXHBIMU
3JIeMEHTapHbIMU cOOBITUSMU. Kilaccuueckue BepOSITHOCTHBIE OMBITHI C HCIIOJIB30BAHMEM MOHET, KyOHKoOB. IlpencraBiienue coOBITHI ¢ MOMOIIBIO
auarpamm Oisepa. [IpoTrBomnonoKHbIE COOBITHS, 0ObeAMHEHNE U TiepeceueHne coObITHI. [IpaBmiio cioskeHus: BeposiTHOCTeH. CiydaifHbIi BBIOOD.
HezaBucumeie coObitus. I[locnenoBaTenbHble He3aBUCMMBIE HcTbITaHUS. [IpencTaBienue skciepuMeHTa B BUJIE JIEpeBa, YMHOKEHHUE BEPOSITHOCTEH.
HenbiTanus 10 nepBoro ycnexa. ¥ cioBHas BEposiTHOCTb. DopMyiia ITOJIHON BEPOSITHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU

[IpaBmiio yMHOX€EHUS, IEpecTaHOBKH, (akTopuan. CoueTaHus U YUCIIO COYETaHUN. Bpluncienne BepoATHOCTEN B ONBITaX C IPUMEHEHUEM 3JIEMEHTOB
KOMOWHATOPHKHU.

I'eomeTpuyeckasi BepoOATHOCTh

CayvaiiHblif BBIOOP TOUKM U3 (PUTYpHI HA IJIOCKOCTH, OTPE3Ka U Iyru OKpyKHOCTU. CitydaiiHblil BBIOODP YKCIIa U3 YUCIOBOIO OTPE3Ka.

I'eomerpus

TI'eomempuueckue gpuzypuot

Durypsl B reOMEeTPHHU M B OKPYKAKOLIEM MUpe

I'eomerpuueckas ¢urypa. Buyrpennss, BHemHssi o0gacTu ¢Gurypsl, rpanuna. JIuHuu u 00J1acTi Ha TUIOCKOCTH. BBITIyKias U HEBBINTyKJIask (UTYpPHI.
[Tnockast u HerIockas (GUTypsl.

Brinenenune cBoiictB 00bekTOB. DopmMupoBaHUE MpEACTaBICHUN O METANPEAMETHOM TMOHATUU «purypay. Touka, oTpe3ok, mpsmMasi, Jyd, JJOMaHas,
TJIOCKOCTh, YTOJI, OMCCEKTpUca yIiia U €€ CBOWCTBA, BUABI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpust reomeTpudeckux ¢uryp. LleHTpanbHas cuMMeTprst TeOMETPUIECKUX PUryp.

MHOroyroJibHUKH

MHOrOyroIpHUK, €r0 AJIEMEHTHl U €ro CBoMcTBA. [IpaBUibHBIE MHOTOYTOJIBHUKH. BBIMTyKIIbIE M HEBBITYKJIBIE MHOTOYroJbHUKH. CyMMa YTJIOB
BBIITYKJIOT'O MHOT'OYT'OJIbHUKA.

Tpeyronpank. Cymma yriioB TpeyrojbHUKa. PaBHOOEIpEHHBIN TpEeyroiabHUK, CBOWCTBA M TPU3HAKKA. PaBHOCTOPOHHUN TPEYrojJbHHUK. MeauaHsl,
OHMCCEKTPUCHI, BEICOTHI TPEYTOIHHUKOB. 3aMedaTeIbHble TOUYKH B TPEYTOJIbHUKE. HepaBeHCTBO TpeyroabHUKA.

Uetsipexyronpauku. [lapammenorpamMm, pom0O, TpsSIMOYTOJBHHMK, KBaapar, Tpamenus. CBoWCTBa W TPHU3HAKK TapajuiejorpamMma, pomoa,
MpsAMOYTOJIbHUKA, KBajpara. Teopema BapuHboHa.

OKpyKHOCTB, KPYT



Nx s;meMeHTBl M CBOWCTBA. XOpIAbl M CeKylue, MX cBoMcTBa. KacarenbHble M ux cBoiicTBa. LleHTpanbHble M BIMCAaHHBIE YIiibl. BrucaHHblE U
ONHMCAaHHbIE OKPYKHOCTH JJIsi TPEYTrOJIbHUKOB. BrIucaHHbIE M ONMCAHHBIE OKPY)KHOCTH MJIsi YETBIPEXYTOJILHUKOB. BHEBIUCaHHBIE OKPYXHOCTH.
PangukannHast oCb.

®urypsl B npocTpancTBe (00beMHbBIe TeJla)

MHororpaHHuk # ero 31eMeHTbl. Ha3BaHNsI MHOIOIpaHHUKOB € Pa3HbIM II0JI0KEHUEM U KOJIMYECTBOM IrpaHeil. [lepBuuHble peacTaBiIeHus O
UpaMyUIax, napaiesienumnenax, npusMax, cgepe, mape, HUWIMHIPE, KOHYCEe, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

Ommnowenusn

PasencrBo ¢puryp

CBolicTBa ¥ IPU3HAKY PAaBEHCTBA TPEYTOJIBHUKOB. JlONIOJIHUTENbHBIE IIPU3HAKN PABEHCTBA TPEYTOJILHUKOB. [IpM3Haky paBeHCTBa apajlieiorpaMMOB.
IMapanieJbHOCTH NPAMBIX

IIpu3Haky u CBOMCTBA NapaJUIEIbHBIX IPAMBIX. AKCHOMa NapajuienbHocTy EBknnna. [lepBuunble npeacTaBieHNs O HEEBKIMIOBBIX T€OMETPUSX.
Teopema Daneca.

IlepnenauKyasipHbIC NPSIMBbIE

[Ipsimoii yron. Ilepnenaukynsp k mnpsmoil. CepeaMHHBIN NEpHEHAUKYISp K oTpe3Ky. CBoHCTBa M NPU3HAKU MEPHEHIUKYISIPHOCTU MPSIMBIX.
Haknonnsle, NpoeKuy, UX CBOWCTBA.

IHonoGue

ITponopunonanbHble 0Tpe3ku, nogodue ¢uryp. Ilogobusie TpeyroabHuky. IIpuzHaku moxo0ust TpeyroabHUKOB. OTHOLIEHHE IUIOMAAeH MOA00HBIX
buryp.

B3aumHoe pacnoJioikeHue NPAIMON H OKPYKHOCTH, IBYX OKPY’KHOCTEH.

Hsmepenus u evluucnenus

Beanuunbl

[Tonsitue Benmuuunbl. Inuna. U3mepenne nivnbl. EquHIBI H3MEpEHUS 1JIUHBI.

Bennunna yrna. I'pagycHas mepa yria. CUHYC, KOCHHYC M TAHT€HC OCTPOTO YIJIa IIPSIMOYTOJIBHOTO TPEYToJIbHUKA.

[TonsTre o miomaay miockoi Gurypsl u ee ceoiictax. 3mepenue miomazaeii. Equnuisr uamMepeHust miomaim.

IIpencraBnenue 06 o6beMe MPOCTPAHCTBEHHOM (PUTyphI U ero cBoiicTBax. M3mepenne oobema. EnunHnIbl n3MepeHns o0beMoB.

N3mepenus u BoIYMcICHUS

WHCTpyMEeHTBl Ui M3MEPEHUH W MOCTPOSHMH; M3MEpPEHHME W BBIUMCIEHUE YIJIOB, JUIMH (PacCTOSHUM), IJOLIaAei, BBIYUCICHUE 3IIEMEHTOB
TPEYrOJbHUKOB C MCIOIb30BAaHUEM TPUTOHOMETPHUECKUX cooTHomeHuH. [Tnomanu. dopmynsl miom@aan TpeyroibHHUKA, MMapajjierorpaMmma U ero
YacTHBIX BUOB, Tpamenuu, popmyna ['epona, opmysa miomaayn BeITYKIOTO YEThIPEXYTrodbHUKA, (POPMYIIBI JUIMHBI OKPYXHOCTH U TUIOIIAAN KPyTa.
[Tnomanp KpyroBoro cekTopa, KpyroBoro cermenTa. [lnomaap npaBuibHOro MHOTOYTOJIbHUKA.

Teopema IIudaropa. ITudaroposs! Tpoiiku. TpUroHOMETpUYECKHE COOTHOLICHHS B MPSIMOYTOJIBHOM TpeyroyibHUKe. TpuroHomerpuueckue GyHKIUU
TYHOTO yrija.

Teopema kocunycoB. Teopema cHHYCOB.

Pemenue TpeyroiabHUKOB. Beruncienue yrios. BeranciaeHue BbICOTHI, METUaHbl U OMCCEKTPUCH] TPEyToIbHUKA. OPTOTPEYTOJIbHUK.

Paccrosnus



Paccrosnue mexay Toukamu. PaccrosiHue ot Touku 10 npsimoit. PacctosHue Mexny purypamu.

PaBHOBeNMKHE U PABHOCOCTABIICHHBIE (DUTYPBI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEIMUMHBI YIJIa, IO U 00beMa (pUrypsl.

TI'eomempuueckue nocmpoenusn

I'eomeTpuueckue MOCTpOEHMs Il MILTIOCTPALIMM CBOWCTB F€OMETPUUYECKUX QUTYP.

NHcTtpymenTsl U1 nocTpoeHui. Llupkyib, muHenka.

ITpocreiinye nocTpoeHUs HUPKYJIEM U JMHEHKOM: TOCTPOEHUE OUCCEKTPHUCHI YIila, EPIEHAUKYIIsIpa K NPSMOH, yIiia, paBHOTO JaHHOMY.

[TocTpoeHne TPEyroabHUKOB MO TPEM CTOPOHAM, JABYM CTOPOHAM M YIJIy MEXKIy HUMH, CTOPOHE M JIBYyM HpPUJICKAIIUM K HEH yriaam, no opyeum
INeMEeHMam.

Jlenenue oTpe3ka B JaHHOM OTHOILICHUHU.

OcHOBHbBIE METO/IbI PELICHUS 3a/1a4 Ha TOCTPOEHHE (METO FT€OMETPUYECKMX MECT TOUEK, METO/ MapajuIeIbHOI0 NEPEeH0ca, METOL CUMMETPHH, METO]
noaoous).

Oranel peleHus 3aad Ha IIOCTPOEHUE.

I'eomempuueckue npeoopaszosanusn

IIpeodpa3zoBanus

[IpencraBienre 0 MeXIPEIMETHOM MOHATUU «IpeoOpa3oBaHuey». [IpeoOpasoBanust B MaTemartuke (B apudmeruke, anredpe, reoMeTpuuecKue
npeoOpa3oBaHMms).

JABukeHust

OceBas U LIEHTpaJIbHAsi CAMMETPHHU, TIOBOPOT U MapaJuleabHbIi nepenoc. KomOuHanum ABMKEHUH Ha IMIIOCKOCTH U UX CBOMCTBA.

IlonoOue kak npeodpaszoBanue

I'omoretus. ['eomerpuueckue mpeodpa3zoBaHus Kak CPeACTBO JI0Ka3aTEIbCTBA YTBEP)KACHUN U peIIeHus 3a/1a4.

Bekmopbi u koopounamut Ha naockocmu

BekTopsl

[lonsiTue BekTOpa, AEWCTBUS HAJ BEKTOpPaMM, KOJJIMHEApHbIE BEKTOPHI, BEKTOPHBIM 0a3uc, pas3iokKeHHe BEKTOpa MO 0a3uCHBIM BEKTOPAM.
EnMHCTBEHHOCTD pa3ioKeHHsI BEKTOPOB 10 0a3ucCy, CKaJIIpHOE MPOU3BE/IEHUE U €ro CBOMCTBA, UCIIOJIb30BaHHE BEKTOPOB B (PU3HKE.

Koopaunarsi

OCHOBHbIE MOHATHS, KOOPIMHATHI BEKTOPA, PACCTOSTHUE MEXy TouKamMu. KoopanHaThl cepeiiHbl OTpe3Ka. Y paBHEHUS PUTYD.

[IpumeHeHne BEKTOPOB U KOOPAUHAT ISl PEIICHUsI TEOMETPUYECKUX 3a/1a4.

Addunnas cuctema koopauHat. Paanyc-Bekropsl Touek. LleHTpona cucteMbl TOUEK.

Hctopust maTeMaTuku

Bo3HUKHOBEHNME MaTEMAaTHKU KaK HayKH, dTanbl ee pa3BuTHs. OCHOBHBIE pa3fielibl MAaTEMaTUKU. Bpinaromuecss MaTeMaTUKU M UX BKJIAaJ B pa3BUTHE
HayKH.

beckoHeYyHOCTh MHOXECTBA MPOCTHIX yHced. Yucna u JuMHBl 0Tpe3koB. Pannonansuble yncna. [loTpeOHOCT B mppanuoHanbHbIX unciax. [lkoma
[Mudaropa



3apoxaeHue anreOpsl B HeApax apudmeruku. An-Xopesmu. Poxxnenne 0ykBeHHor cumBosnku. [1. depma, @. Buer, P. [lekapt. McTopus Bompoca o
HaXOXJIeHUU (OpMYIT KOpHEH anredpandeckux ypaBHEHHH crenenel, oonpimux yerbipex. H. Tapranss, k. Kapnano, H.X. AGens, D.I anya.
[TosiBiieHne MeTo1a KOOPIMHAT, MMO3BOJISIFOIIETO NEPEBOIUTH T€OMETpUUYECKHEe 00BEKTHI Ha s3bIK anreopsl. [losenenue rpapukoB ¢pyukuuii. P. Jlekapr,
I1. ®epma. [IpumMepsl pa3IMUHbIX KOOPAWHAT.

3anaya Jleonapno IIuzanckoro (®dubonayum) o kponukax, uyucia Dubonayun. 3amaya o maxmatHoOM gocke. CXOAUMOCTb T€OMETPUUYECKOM
IIPOrPECCHUM.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /ieiio, azapTHbie Urphl. [1. @epma, b. [lackans, S. bepuynnu, A.H. Koimoropos.

Ot 3emsenenust k reomerpuu. Iludarop u ero mkomna. Panec, Apxumen. Ilnmaton u Apucrorens. [locTpoeHrne mpaBUIBHBIX MHOTOYTOJHHHKOB.
Tpucceknusa yria. Kagparypa kpyra. YaBoenune kyOa. Mcropus umcna n. 3omotoe ceuenue. «Hauana» Epkmupa. JI. Diinep, H.W. JloGaueBckuid.
Hcropus naroro nocrynara.

I'eometpus u nckycctBo. ['eomMeTpuyeckrue 3akOHOMEPHOCTU OKPYIKAIOIIEr0 MUPA.

ActpoHomust u reomerpust. Uto u kak y3Haiu AHakcarop, OparocdeH u Apuctapx o pazmepax Jlynsl, 3eman u Connua. PaccrostHus ot 3emiu 110
JIynsl u Connna. M3mepenue paccrosaaus ot 3emin 10 Mapca.

Ponb poccuiickux ydensix B pazButuu Matematuku: JI1.Oinep. H.U. JloGauesckuii, I1.JI. YeObiies, C. KoBanesckas, A.H. Konmoropos.

Matemaruka B pazButuu Poccuu: Iletp I, mikona maTemMaTuyecKkux W HaBUTALKMX HayK, pa3BuTHe poccuiickoro ¢guota, A.H. Kpsios. Kocmuueckast
nporpamma u M.B. Kenapim.

Couepma}me TEM, pa3jiecjioB

5 kaacc: Marematuka (170 yacoB)
JInnuu. PaznooOpasuelii Mup nunuil. [psmas. Yactu npsamoit. Jlomanas Jnuna nunun. Otpe3ok. M3mepenne u noctpoenue otpe3koB. OKpyKHOCTb.
HartypaabHble yncia U mKaabl. YTeHue U 3anKch HaTypaibHbIX uncen. Hatypanbhblil psaa. CpaBHeHHE HaTypallbHbIX yncesl. KoopauHaTHBIN 1y4,
€IMHUYHBINA OTPE30K, KOOPAUHATHI ToUeK. OKpyrieHue HaTypalbHbIX uuces. KoopanHaTHBIN 1yd, €qUHUYHBIN OTPE30K, KOOPAUHATHI TOUEK.
Pemenne koMOMHATOPHBIX 3a]1a4.
JeiicTBUS ¢ HATYpaIbHBIMH YucaamMu. CioxeHue, cBoiicTBa ciokeHus. Beruntanue. Yucnosble 1 OyKBEHHBIE BBIpaKEHUS. Y paBHEHHE.
YMHO)eHue, cBocTBa yMHOXKeHHUsI. Jlenenue. YpolieHue BoIpakeHui, packpbeiTie ckoOok. I[Topsanok BeimonHenus neictsuil. CTeneHs yucia.
3azauu Ha JBUKCHHUE.
Hcnoab3oBaHue CBOMCTB JeiicTBUIl NpH BbluncaeHnH. CBOWCTBA CIOKEHHS M YMHOKEHHS. PacripeienurensHOoe CBOMCTBO. 3aa4i Ha YacTH..
3azauu Ha ypaBHUBAHHUE.
Yrabl u MHOroyroaibHuKHU. Kak 0003HauaroT U cpaBHUBAIOT yribl. M3Mepenue yrinos. Jlomanble 1 MHOTOYTOJIBHUKH.
Heaumoctsb yuces. Jemutenu u kpataeie. HOJl u HOK uucen. [Ipoctie u cocraBubie uncna. Pemero Oparocdena. CBoiicTBa 1eTMMOCTH.
[Ipu3naku nenumoctu. JleieHne ¢ OCTaTKOM.
TpeyronbHUKH M YeThIPeXyroJabHUKH. TPEeyrolTbHUKU U UX BUBL. [IpsIMOYroIbHUKH U 4eThIpeXyroiabHUKH. PaBeHcTBO uryp. Iliomand
MIPSMOYTOJIBHUKA U IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Jpodu. Jlomu u oObikHOBEHHBIE 1podu. OcHOBHOE CBOMCTBO Apobu. [IpuBenenne npobu k obmemy 3Hamenarento. CpaBHenue npodeit. HarypanbHbie




YHUCia U IpooHu.

JeiicTBus ¢ Apodsimu. CroxxeHne u Beruntanue apodeit. Cmemannblie podu. CliokeHUe U BBIYUTAaHUE CMEIIAHHBIX YHCel. Y MHOXKEHHUE IPOOEi.
Jlenenne npobeii. HaxosxaeHre 4acTH EeJIOro U IEJOoro 1Mo €ro YacTH. 3aJa4yi Ha COBMECTHYIO padoTy.

Mmuororpannuku. ['eomerpudeckue tena u ux nzodbpaxenue. [lapamnenenumnen. O0pem mapamenenumnena. [Tupamuna.

Tabauubl U guarpamMmel. UteHne u coctaBieHue Tadimil. Pemenue 3amad. Jlmarpammel. Onpoc oOecTBEHHOT0 MHEHHS.

6 xnacc: MaremaTrnka (170 yacoB)
OO0bIkHOBeHHBbIE Apo0u. Apudmerndeckue nercTBus Han apoOsmu. OcHOBHBIE 3amauu Ha apoou. Ilpomentsl. HaxoxneHne mpoleHTa BETHYUHBI.
Urenue u
cocTapyieHre Tabaui. CrondyaTbie U KPYroBble JUArPaMMBbl.
IIpsmMble Ha mIockocTH M B mpocTpaHcTrBe. [[Be mnepecekaromuecs npsamble. [lapannenbHbie mnpsimeie. [locTpoeHue napajuleabHBIX U
NEPIIEHIUKYIJIAPHBIX NPAMBIX. PaccTosHue.
JecsiTnunble Apodu. [ecstnynas apoOb. UreHune W 3amuch IecsATHYHBIX ApoOeil. ObOpameHne oOBIKHOBEHHOH npodu B necsatudnyro. CpaBHEHHE
JeCATUYHBIX ApoOeil. Pemenue apudmernyeckux 3aaad.
JeiicTBuSI ¢ HecATHYHBIMH ApodsvMu. CloXeHHe, BBIYUTAHUE, YMHOKCHUE M JICIICHUE NECATHYHBIX NIpobOeil. Pemenne apudmerndeckux 3aaad.
Oxpyrnenue
JECATUYHBIX IpOoOei.
OxpyskHOCTb. B3anMHOe pacrionioskeHue MpsiMOil U OKPYKHOCTH, IBYX okpyxHocTei. [llap, cdepa. [TocTpoeHne TpeyroabHUKOB.
OTtHowenns u npoueHTsl. [IporieHTsl. OCHOBHBIE 3a/1a4l HA TPOLIEHTHI.
Cummertpus. OceBas cummerpus. Ocb cummerpun purypsl. LleHTpanbHas cuMMeTpusi. 3epKaibHast CHMMETPHSL.
Heanie uncaa. ensie yncna. CpaBHEeHUE LENBIX yncen. ApudMeTHuUecKre ACUCTBUS C LEIBIMU YUCIaMHi. MHOXeCTBa, orepanuu OObeIUHEHUS U
IIepeceyeHusl.
KomoOunaropuka. Ciyuaiinbie co0bITusl. Pemenre koMOMHaTOpHBIX 3a1ad. [IpuMeHeHne npaBuiia yMHOXKEHHUS B KOMOMHATOPUKE. DKCIEPUMEHTBI
co ciyyaiiHbIMH HcxoAaMu. YacToTa 1 BEpOATHOCTh CITyYaifHOTO COOBITHSI.
PaumonanbHble yucjaa. PanuoHanpHble 4Kclia, TPOTUBOMNOJIOXKHBIE yucia. Moayns uncna. CpaBHeHue uucen. M3o0paxeHue yucesl TOYKaMH Ha
npsMoil. Apudmernyeckue AEHCTBHsS HaJl pallMOHAIbHBIMU uuciaamu. CBoiicTBa apudmeTnueckux aedcTBHM. Pemenue apudmernueckux 3agau.
[IpsimoyronbHas cucteMa KOOpAMHAT Ha MIIOCKOCTH, abclycca U OpAMHATA TOYKH.
BykBbl u ¢opmyJsl. [Ipumenenne OykB JUIsl 3alIUCH MaTeMaTHYECKUX BhIpaKeHHH U mpeuioskeHnid. @opmynsl. Berancnenue mo ¢popmynam. [nuna
OKPY>KHOCTH M IJI01aab Kpyra. Kopenb ypaBHEHUSI.
MHoroyroJibHuUKM 1 MHOrorpanuuku. Cymma yrioB tpeyronasHuka. Ilapamienorpamm. Ilnomanu. IpaBuibHbIle MHOTOYTOJIBHUKH.

7 kjaacc: Aareopa 102 gyaca.
I[pOﬁl/l " l'lpOIleHTl)I. O6BIKHOB€HHBIG U OCCATUYHBIC )IpO6I/I, BBIYUCIICHUA C paHI/IOHaJ'H)HI)IMI/I qUucCJIaMH. CTeHeHB C HaTypaJ'H)HBIM II0OKA3aTCJICM.
Pemenwue 3anay Ha npotieHThl. CTaTUCTHYECKHUE XapaKTePUCTHKU: CpeHee apupMeTHIeckoe, MoJia, pa3Max.




IIpsimasi u oOpaTHasi MPONOPUUOHANBHOCTH. [IpecTaBIeHre 3aBUCMMOCTH MEX/ly BEJITMUMHAMHU C oMollbio Gpopmyi. [Ipsmo nmponopuuoHansHas u
00paTHO MPONOPLUUOHATBHAS 3aBUCUMOCTH. [Iponopuuu, pemenne 3a1a4u ¢ MOMOIIBIO TPONOPIIHH.

Beenenne B anredpy. bykBeHHble BbIpaKEHHs, YHCIIOBbIE IIOJCTAHOBKM B OykBeHHOEe BbIpakeHHe. IIpeoOpa3oBaHue OyKBEHHBIX BbIPAXKECHUI:
packpbITHE CKOOOK, IPUBEICHUE MOAOOHBIX ClIaraeMbIX.

YpaBHenusi. YpasHeHus. KopHu ypaBHeHus. JInHeliHOe ypaBHeHUE. PelieHne TEKCTOBBIX 3a/1a4 METOJOM COCTaBIICHUSI YPABHEHUS.

Koopaunarel u rpaguxku. Yucnossie npoMexyTKkH. PaccrossHue MeXy TOYKaMHM Ha KOOPAMHATHOW NpsMOM. MHOecTBa TOYEK Ha KOOPAMHATHOU

miockocT. ['paduku 3aBucuMocTeil y =x, y =x%, y=x>, y = ‘X ‘ . I'papuxu peanbHBIX 3aBUCUMOCTEH.

CpoiicTBa CTelleHH ¢ HATYpPaJbHBIM MNoOKa3aTesneM. [IponsBeneHre M yacTHOE CTENEHEH ¢ HAaTypaJbHbIMU NOKa3arensMu. CTelneHb CTENeHH,
MIPOU3BEACHNUS U Ipodu. Pemenne koMOMHATOPHBIX 33134, (hopMyJia mepecTaHOBOK.

Mmuorounenbl. OgHowieHbl 1 MHOTO4IeHbl. Ci0KeHue, BBIYUTAHUE U YMHOXXEHHE MHOrowIeHOB. DOpMyJibl COKpAIlEHHOIO YMHOXEHHUsS: KBajpar
CYMMBI M KBaJpaT pa3HOCTH, KyO CYMMBbI U KyO pa3HOCTH.

PazyioxkeHne MHOrO4wIeHOB Ha MHOXKHTeJHM. BeiHeceHne oOiero MHoxuTens 3a ckoOku. Crioco6 rpynnupoBku. dopmysna pasHOCTH KBaJpaToB,
¢dopmyrna cyMMbI KyOOB M pa3HOCTH KyOOB. Perienue ypaBHEHHI ¢ TOMOIIBIO Pa3IOKESHUS HA MHOKUTEIIH.

YacroTa u BeposATHOCTb. YacToTa ciyyaifHoro coobitust. O1ieHKa BepOsATHOCTH CIy4aifHOro coOBITHS 1O ero yactore. Cllo)keHue BEpOSATHOCTEH.

8 kiacc: Anreopa 102 gaca.
Auaredpauyeckne apodu. UYto takoe anreOpamueckas ApoOb. OCHOBHOE CBOWMCTBO npoOu. CloKEHHE W BBIUUTaHHE AIreOpandecKux ApoOei.
YMHOXKEHHe M jerneHue anredpanueckux apoOeil. IlpeoOpazoBaHue BbIpakeHHH, cogepikamux anredpandeckue apodu. CTeneHb ¢ LEIbIM
noka3zareneM. CBOICTBaA CTETIEHH C IENIBIM TTOKa3aTeneM. Pemenue ypaBHeHui u 3a1a4.
KBagparuble kopHM. 3ajaya O HaxXOXJIEHUM CTOpPOHBI KBajapara. MppanuonanbHble uyucia. Teopema Iludaropa. KsaapaTHblii KopeHb

(anrebpamriecknit noaxon). I'papuk saBucHMOCTH 5, — o/ . CBoiicTBa kBajpaTHbIX KOopHEH. [IpeoOpa3oBaHue BeIpakeHUH, COIEPIKALUNX KBAJpaTHbIE
kopHU. KyObuueckuil KopeHs.

KBanparnbie ypaBHenusi. Kakue ypaBHEHMs Ha3blBalOT KBaapaTHbIMU. PopMmyna KOpHEW KBajapaTHOro ypaBHeHUs. Bropas ¢gopmyna kopHei
KBaJpaTHOro ypaBHeHus. Pemenue 3anay. Henonuble kBagpaTHele ypaBHeHUs. Teopema Buera. Pasnoxenue kBaapaTHOro TpEXuieHa Ha MHOKUTEIIH.
Cucrembl ypaBHeHMH. JIuHeiiHOe ypaBHEHHE C JIByMs NepeMEHHbIMU. ['paduk JTMHEHHOro ypaBHEHHs C ABYMs IEPEMEHHBIMU. Y paBHEHHE MPSIMOI
Buga y =kx+ 1. Cucremsl ypaBHeHuil. Pemenue cucrem cnocobom croxeHus. Pemenne cucteM croco6oM mocTaHOBKU. Perienue 3a1ay ¢ HOMOIIBIO
CUCTEM YpaBHEHMH. 3aJaul Ha KOOPAMHATHOM IJIOCKOCTH.

®yukuun. Yrenue rpaduxos. Uto takoe pynkuus. 'padux ¢pynkuun. CoiictBa GyHKuuid. Jluneitnas pynkuus. @ynkuus y=k /x u e€ rpaduk.
BeposiTHOCTh M cTaTcTHKA. CTaTUCTUYECKUE XapaKTEPUCTHKHU. BeposTHOCTh paBHOBO3MOKHBIX COOBITUH. CII05KHBIE SKCTIEPUMEHTHI.
['eomeTpuueckne BEpOSTHOCTH.

9 kjgacc: Aareopa 102 gaca.
HepaBenctBa. [lelictButenbubie uncna. OOme cBOWCTBa HEPaBEHCTB. PelleHne NTHHEWHBIX HEpaBEeHCTB. PellleHne CUCTeM JIMHEHHBIX HEepPaBEHCTB.
Jloka3aTenbCTBO HEPABEHCTB. UTO 03HAYAIOT CJIOBA «C TOYHOCTBIO JI0. ...




Kpaaparuunas gynkiuus. Kakyro QyHKIMIO Ha3bIBAIOT KBaApaTUuHOH. I'paduk u cBoiicTBa GpyHKknun y=ax>. CABUT rpaduka GpyHKIHH y=ax’ BIOJb
oceit koopuHar. I'paduk Gyskuun y=ax>+bx+c. Ksagparnsie HepaBeHCTBAa. MeTO MHTEPBANIOB.
YpaBHeHusi M cUCTeMbl ypaBHeHUii. Panimonansubie BeipakeHus. Llenbie ypaBaenus. [[poOHbie ypaBHeHus. Pemenune 3agad. CucteMbl ypaBHEHHUH C
IBYMs IepeMeHHbIMU. Pemenne 3anau. ['paduueckoe nccinenqoBanue ypaBHEeHUI.
ApudmeTndeckass U reoMerpuyeckasi mporpeccuu. Yuciaosble mociaenoBaTelbHOCTH. Apudmerndeckas nporpeccus. CyMMa MepBbIX N YJICHOB
apudmernueckoit mporpeccuu. ['eomerpuueckas mporpeccus. CymMma MEepBBIX N YICHOB T'€OMETPHUYECKON mporpeccuu. IIpocThie M CIOXKHBIC
MIPOLICHTBHI.
CraTucTHKA W BePOATHOCTHL. BriOopounbie wuccnenoBanus. WHTepBaibHBIN psaa. ['mcrorpamma. XapaktepucTuku paszopoca. CraTucTUdeckoe
OLICHUBAHUE U IIPOTHO3.

7 xaacc: I'eomerpus 68 yacos
HauvanbHble reomerpudeckue cBeneHus. [Ipsmas u orpesok. JIyy u yron. CpaBHeHHe OTpe3KOB U yrioB. M3mepenue orpe3koB. M3mepeHue yrios.
CMexHbIE U BepTUKAIbHBIE YIIIbl. [lepneHauKyispHbIe psIMbIE.
Tpeyronbuuk. TpeyronbHuk. PaBHOOenpeHHbIi TpeyronbHHUK. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. MenuaHbl, OWCCEKTPUCH M BBICOTHI
TpeyrojabHuka. OKpy’HOCTb.
IapanieabHblie npamele. [[pu3Haky napaienbHOCTH NPAMbBIX. AKCHOMA NapajljIebHbIX TPsAMbIX. CBOMCTBA NapalyIeNIbHBIX IPSIMBIX.
CooTHolIeHHe MeAy CTOPOHAMH M yrjiamMH TpeyroabHuka. Cymma yrioB TpeyrojibHUKAa. COOTHOLIEHHE MEXIy CTOPOHAMHU M YIJIaMH
TpeyronbHuKa. HepaBeHcTBO TpeyroibHuka. [IpsMoyronbHbie TpeYroJbHUKM U UX CBOMCTBA. [Ipu3Haku paBeHCTBa NMPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
Paccrosinue ot Touku 1o mpsiMoi. PaccrosiHre Mexay mapaliebHBIMH MpsSMbIMU. [locTpoeHHe TpeyrojibHHKA MO TpeM 3jeMeHTaM. [loctpoenue
neprneHauKynsapa K npsimoi. [loctpoenue 6ucCceKTPUCH.

8 kaacc: 'eomerpus 68 yacon
Yeroipexyrojabuuku. Muoroyronsuuku. [lapamnenorpamm u tpaneuus. [IpsmoyronsHuk, poM0, kBaapaT. Pemenue 3amay.
Inomansk. [nomane MmEOrOyronpHuKa. [1nomans napanienorpaMmma, TpeyroiabHuka u Tpanenuu. Teopema [Tudaropa. Pemenne 3agaq.
ITopo0HbIe Tpeyroabuuku. OnpeaeneHue moI00HbIX TpeyroabHUKOB. [Ipu3Haku mogoous TpeyronbHUKOB. [IpuMenenue nogoodus K 0Ka3aTeNnbCTBY
TeopeM | perieHuto 3aaa4. COOTHOIICHHS MEXy CTOPOHAMH U YIJIaMH MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
OxkpyxHoctb. KacatenbHass K OKpyXHOCTU. lleHTpanbHble M BOHMCaHHBbIE YIibl. YeThlpe 3aMeuaTelbHblE TOUKH TpEyroibHUKAa. BrucanHas u
OMHCaHHAasi OKPYKHOCTH. Perienue 3aaad.

9 xnacc: I'eomerpus 68 yacos
Bekropsl. [IonaTHe BekTopa. Cli0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO.
Metoa xoopaunart. Koopannatel BekTopa. [Ipocreiinmme 3a1aun B KoopAnHaTaxX. Y paBHEHHs OKPY>KHOCTEHN U MPSAMOM.
CooTHOLIEHHUs MEK1Y CTOPOHAMHU M YIVIaMHM TpeyrojbHuka. CkajsipHoe npousBeieHne BeKTOpoB. CHHYC, KOCUHYC, TAHIT€HC, KOTAaHT'€HC YIJIa.
CooTHoOIIEHNSI MEXly CTOPOHAMU U YIJIaMH TpeyrojbpHuKa.  CKalspHOE IPOU3BEAECHNE BEKTOPOB.
JJIMHA OKPYKHOCTH M IUIOIIAAb Kpyra. [IpaBuibHbIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH M IUIOIIAAb KPYTa.
ABukenus. [lonarue neuxenus. [lapamienbHpliil EPEHOC TOBOPOT.
TemaTu4yeckoe NJIaHMpPOBaHNe MO NMPeAMETY ajredpa cocTaBJieHO ¢ y4eToM padoyeil mporpaMMbl BocnuTanus. BocnurarenbHbIi NOTeHIMA
JAHHOIO0 Y4e0HOro nmpeaMera odecrne4nBaeT peau3anuio cJeAyInX nejJeBbiXx npuopuTeToB Bocnutannsg 000




1. Y4yeOHwblii mjian

IV. TemaTuueckoe miianHupoBanue 8 Kiacc.

Ne | Pazgennt Bceero yacos | Teoperuueckue | IlIpakruyeckue | KonrpoJunb
1. | [ToBTOpEHUE 3 0,5 1,5 1
2. | Anrebpanyeckue apoou 19 3 14 2
3. | KBagpatable KOopHU 14 3,5 9,5 1
4. | KBagpaTHbie ypaBHEHUs 18 3 13 2
5. | CucreMbl ypaBHEHHM 19 4 14 1
6. | OyHKIMH 13 3 9 1
7. | TloBTrOopenue 8 7 1
8. | BeposATHOCTh M CTATHCTHKA 8 2 5 1
Hroro: 102 19 73 10
2. TemaTrmuyeckuii nian
N Tema Beero Teopernueckne | IIpakrnueckne | KonrpoJsn
YpOKa 4acos
IloBTOpEHME 3 0,5 1,5 1
1. MHcTpyKTa) 110 TexHrke 0e301nacHocT. Y paBHEHHS 1 0,25 0,75
2. Crenenn. MHOTOYICHBI 1 0,25 0,75
3. Konmponvnas paboma Ne 1. Bxoonas 1 1
AJiredpanyeckue 1poom 19 3 14 2
4. Pabora Hag ommbOkamu. Koppekunonsnas padora 1 0,5 0,5
Uto Takoe anreOpandeckas 1po0b
5. OcHOBHOE CBOMCTBO ApoOH 1 0,5 0,5
6. OcHOBHOE CBOMCTBO ApoOH 1 1
7. OCHOBHOE CBOMCTBO IpoOH 1 1
8. CroxeHue ¥ BhIUMTaHHe allreOpandeckux Apooeit 1 0,5 0,5
9. Crno’xeHue ¥ BBIYUTAHKE anredpandeckux apooei 1 1
10. | YMHOXEHHUE U JesieHne anreOpanyeckux Apooeit 1 0,5 0,5
11. | YMHOXeHHe U JiesieHne anredpandeckux apooei 1 1




12. | [IpeoOpa3oBaHue BHIPAKECHHUN, COACPIKAIINX alreOpandeckue I1podu 1 1
13. | [IpeoOpazoBaHue BBIpAKESHUM, COAEPKAIIMX allreOpandecKue 1poou 1 1
14. | Konmponwvnas paboma Ne 2. Anzedbpauueckue opoou 1
15. | Pabora Hax ommbOkamu. Koppekimonnas pabora 1 0,5 0,5

CreneHs ¢ 1IeJIbIM [10Ka3aTEIEM
16. | CBolicTBa CTENEHHU C LIEJIBIM ITOKa3aTeaeM 1 0,5 0,5
17. CBOICTBA CTEIIEHH C I[EJILIM IIOKA3aTEIEM 1 1
18. CBOICTBA CTEIIEHHU C I[EJILIM IIOKA3aTEIEM 1 1
19. CBoiicTBa CTEIEHH C LIEJBIM ITI0Ka3aTeIeM 1 1
20. | Pemenue ypaBHEHUH U 3a1a4 1 1
21. | Pemenue ypaBHeHMI U 3a7a4 1 1
22. | Konmponsnasa paboma Ne 3. Cmenens ¢ yenvim nokazameiem 1

KBaaparnble KOpHH 14 3.5 9,5
23. | Pabora Han ommbkamu. Koppekimonnas padora 1 0,5 0,5

3asiaya 0 HaX0XKJIEHUU CTOPOHBI KBajpaTa
24. | UppaunoHaJIbHBIE YKCIIA 1 0,5 0,5
25. | Teopema ITudaropa 1 0,5 0,5
26. | Teopema ITudaropa 1 1
27. | KBazgpaTHblil KOpeHb (aJIreOpandeckuii moaxon) 1 0,5 0,5
28. | KBagpatHblif KOpeHb (areOpandecKkuii moaxon) 1 1
29. | I'paduk 3aBUCUMOCTH 5, — /~x 1 0,5 0,5
30. | CaoiicTBa KBaJIpaTHbIX KOPHEH 1 0,5 0,5
31. | CBolicTBa KBaJIpaTHbIX KOPHEH 1 1
32. | [IpeoOpa3oBaHue BbIpaXeHH, COepKAIUX KBAAPATHbIE KOPHU 1 1
33. | IlpeoOpazoBaHue BbIpaXKEHUH, COJlepKaIllMX KBaJIpaTHbIe KOPHU 1 1
34. | IIpeoOpa3oBaHue BbIpaXXeHHI, COepKAIUX KBAAPAaTHbIE KOPHU 1 1
35. | KyOuueckuii KOpeHb 1 0,5 0,5
36. | Konmponvnaa pavoma Ne 4. Keadpammnuie Kopnu 1

KBajpaTHbie ypaBHeHHs 18 3 13
37. | PaGora Han ommbkamu. Koppekimonnas pabota 1 0,5 0,5

Kakne ypaBHEHHUsI Ha3bIBAIOT KBAJPATHBIMU
38. | ®opMmyna KOpHEH KBaJpaTHOIO ypaBHEHUS 1 0,5 0,5
39. | ®opmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS 1 1
40. | dopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS 1 1




41. | Bropas ¢popmyna KOpHEH KBapaTHOTO YPaBHEHUS 1 0,5 0,5
42. | Bropas ¢popMyrna KOpHEH KBaIpaTHOTO YpaBHEHUS 1 1
43. | Pemenue 3amau 1 1
44. | Pemenue 3amay 1 1
45. | HenosHble KBaipaTHbIE YpaBHEHUS 1 0,5 0,5
46. | HenoJyiHpIe KBaipaTHBIC YPaBHCHHSI 1 1
47. | HenoJyiHbIe KBaipaTHBIC YPaBHCHHUSI 1 1
48. | Konmponsnasa paboma Ne 5. ITonyzo0osasn 1
49. | Pabora Han ommbkamu. Koppeknumonnas pabora Teopema Buera 1 0,5 0,5
50. | Teopema Buera 1 1
51. | PaznokeHue KBaJIpaTHOrO TPEXUIE€HA Ha MHOXKHUTEIHN 1 0,5 0,5
52. | PaznokeHue KBaJIpaTHOIO TPEXUIEHA HA MHOKUTENIHN 1 1
53. | PaznokeHue KBaIpaTHOIO TPEXUIEHA HA MHOKUTENIHN 1 1
54. | Konmponvnaa paboma Ne 6. Keaopammuoie ypasnenus 1

Cucrembl ypaBHeHUH 19 4 14
55. | Pabora nag ommbkamu. KoppekunonHas padora 1 0,5 0,5

JIunelHOe ypaBHEHHE C JBYMS IEPEMEHHBIMU
56. | I'paduk TMHEHHOrO ypaBHEHUS C IBYMS IEpEMEHHBIMH 1 0,5 0,5
57. | I'paduk TMHEMHOrO ypaBHEHUS C IBYMs] IEPEMEHHBIMU 1 1
58. | YpaBHenue npsimoit Buja y - kx +1 1 0,5 0,5
59. | YpaBHenue npsimoit Buja y - kx +1 1 1
60. | YpaBHeHue npsimoi Buga y - kx +1 1 0,5 0,5
61. | YpaBHenue npsimoit Buja y - kx +1 1 1
62. | Cucrembl ypaBHEHUH 1 0,5 0,5
63. | Pemenue cucteM ypaBHEHHH CITOCOOOM CIOXKEHHS 1 0,5 0,5
64. | PerieHue cucteM ypaBHEHHMH CITIOCOOOM CIIOXKEHHS 1 1
65. | PemeHue cucteM ypaBHEHHMH CITIOCOOOM CIIOXKEHHS 1 1
66. | PereHue cucteM ypaBHEHHM CITOCOOOM TMOJICTaHOBKHU 1 0,5 0,5
67. | PerieHue cucteM ypaBHEHHH CITIOCOOOM IOICTaHOBKU 1 1
68. Pemenne cuctem ypaBHEHUH ctocoO0OM MOJCTAHOBKH 1 1
69. | Pemenue 3a/1a4 ¢ TOMOUIbIO CUCTEM YPaBHEHHM 1 1
70. | PemeHue 3a/1a4 ¢ IOMOUIbIO CUCTEM YPABHEHHM 1 1
71. | 3agaun Ha KOOPAMHATHOM MIOCKOCTH 1 0,5 0,5
72. | 3agaun Ha KOOPAMHATHOM TIOCKOCTH 1 1




73. | Konmponsuasa paboma Ne 7. Cucmemol ypasnenuii 1

DYyHKIUH 13 3 9
74. | Pabora Hag ommbkamu. Koppekironnas pabora Urenne rpagkoB 1 0,5 0,5
75. | Uto Ttakoe QpyHKIHUS 1 0,5 0,5
76. | Uro Takoe QpyHKIHS 1 1
77. | I'paduk GyHKIIMN 1 0,5 0,5
78. | I'paduk GpyHkImm 1 1
79. | CpoiicTBa QyHKIHIA 1 0,5 0,5
80. | CgoiicTBa pyHKIHI 1 1
81. | Jluneiinas QyHKIUS 1 0,5 0,5
82. | Jluneiinas GyHKIuUs 1 1
83. | Jluneiinas QyHKIuUsS 1 1
84. | Oynkuusa y= k/x u e rpadux 1 0,5 0,5
85. | ®ynkums y= k/x u e€ rpaduk 1 1
86. | Koumponvnas pavooma No 8. @ynxkuyuu 1

IToBTOpEHUE 8 7
87. | Pabora nag ommbkamu. KoppekironHas padora 1 1

IToBTOpenue. Anredpandeckue a1poou
88. | IloBropenue. KBanparHbie KopHU 1 1
89. | IToBropenue. KBanpaTHble ypaBHEHUS 1 1
90. | IToBTopenue. CucTeMbl ypaBHEHHM 1 1
91. | [loBTOopenue. yHKIUU 1 1
92. | IloBTopenue. Pemenue 3anay 1 1
93. | IloBTOpeHue 1
94. | Umozosaa paboma 3a Kypc 8 Knacca 1

BeposiTHOCTH U CTATHCTHKA 8 2 5
95. | Pabora Hax ommbkamu. Koppekuunonnas pabora 1 0,5 0,5

CraTtucTudecKkre XapakTepUCTUKU
96. | CraTucTHYECKHE XapaKTePUCTUKU 1 1
97. | BeposITHOCTh PaBHOBO3MOYKHBIX COOBITHIA 1 0,5 0,5
98. | CnoxxHbBIE DKCTIEPUMEHTHI 1 0,5 0,5
99. | Ci10’kHBIE KCIIEPUMEHTBI 1 1
100. | 'eomeTpuyecKkue BEpOSITHOCTU 1 0,5 0,5
101. | Konmponvnas paooma Ne 9. Beposmnocmov u cmamucmuxa 1




102. \ Pabora nax ommbkamu. Koppeknnonnas pabora

1|

3. IIpakTuyeckasi 4aCcTh MPOrPaMMbl (KOHTPOJIb)

Anre6pa. KontponbHbie paboThl. § kinace: yue. mocobue ains obieoopazopar. opranm3anuii / JI. B. Ky3zunenora, C. C. Munaesa, J1.O.
Pocnosa, C.b. CyBopoBa. - M.: IIpocsemienune, 2016 —2020.

No Bup xouTpons, Tema [ uerBepts | II III IV yerBepts | ['onn
/o YETBEPTh | YETBEPTh

1. | KonrponbHas padora Ne 1. BxoxHas +

2. KonTponbnas pabora Ne 2. Anrebpanyeckue apodu +

3. KonTponbhast padota Ne 3. CreneHs ¢ 11eJbIM [10Ka3aTeleM +

4. Kontposbnas padota Ne 4. KBagparasie KOpHU +

5. KonTponbhast padorta Ne 5. IlonyronoBas +

6. KonTponbnas pabora Ne 6. KBanpatHusie ypaBHeHHs +

7. KonTponbnas pabora Ne 7. CucremMsl ypaBHEHUN +

8. | KonTtpospHas pabota Ne 8. OyHkuuu +
9. HroroBas koHTposibHAs paboTa 3a Kypc 8 Kiacca +
10. | KonTponpHas pabora Ne 9. BeposSTHOCTh M CTaTUCTHKA +




4. YyeOHasi mporpamMmma

KoanyecTBo yacoB B Hegearo: 3 yaca ( 3a roa 102 yaca)

Ne Pasnen, Tembl Bcero ILnanupyeMsble pe3y/abTaThl
ypoxa 4acoB IIpenmeTHble MeTanpeamMeTHbie JIMUHOCTHEBIE
IloBTOpEeHue 3
1. | Uncrpykrax 1o 1 VYMeTh peniath JTHHEHHbIC PeryasiTUBHbBIE: CAMOCTOSITEIIEHO OOHAPYKUBATH U OTBETCTBEHHOE OTHOIICHUE K
TEXHHUKE Ge30MaCHOCTE. YpaBHEHHS C OJJHOU MepeMeHHOH; | GopMyarpoBaTh yueOHYIO pobieMy, OnpeaesTh YUYCHHIO;
v TEKCTOBBIC 3a/IaUH 1eJb Y4eOHO AeATeNbHOCTH; TOTOBHOCTB M CIIOCOOHOCTD
PaBHCHHS anredpanveckiuM crocoOoM. Ilo3HaBaTenbHbIE: aHATH3UPOBATH, CPABHUBATH, 00yYaroIUXCsl K CAMOPA3BUTHIO U
KIaccu(UIIPoBaTh M 0000IIaTh (HaKTHl U IBICHUS camM000pa30BaHUIO HAa OCHOBE
KoMMyHHMKATHBHBIE: CAMOCTOSTEIBHO MOTHBALIUH K 00yYCHUIO U
OPraHU30BBIBATh yUEOHOE B3aUMOJICHCTBUE B IPyIIIIE TIO3HAHUIO;
(ompenensaTh 00LIKe e , JOrOBapUBAThCS JPYT C
JIPYTOM U T.11.);
2. | Crenenn. MHOrOWICHEI 1 YMeTb BBIOJHATH OCHOBHBIC PeryasiTuBHbIE: BBIIBUTATh BEPCUH PELICHHS YMeHHe KOHTPOIUPOBATh
JIECTBHSI CO CTETICHSIMH C po0JieMbl, 0CO3HAaBaTh (U UHTEPIIPETUPOBATH B MPOIIECC U PE3YJIbTaT YUeOHOMH
LIEbIMU IIOKA3aTENAMU. Y METh citydae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, MaTEMaTUYECKOU NEATEIbHOCTH;
BBITIOJTHATDH Pa3JIOKCHUEC BI)IGI/IpaTI) CpeaAcTBa JOCTUKCHUSA 1IN U3
MHOTI'OYJICHOB HAa MHOXXHTCIIN, MPEJIOKECHHDBIX, a TAKKEC UCKATh UX CAMOCTOATEIIBHO,
TOXJIECTBEHHBIE TpeoOpazoBanusi | Ilo3HAaBaTeNbHbIE: CTPOUTH JIOTHUCCKH
PAaIOHABHBIX BBIPAKCHHUH, 000CHOBaHHOE PACCYKICHHE, BKIIFOYAIOLIEE
HNPUMEHSATH (HOPMYITBI YCTaHOBJICHUE IPHYMHHO-CIICICTBEHHBIX CBA3CH;
COKpAIIEHHOTO YMHOKECHUS ISt KoMMyHHMKAaTHBHbIE: OTCTAHBas CBOIO TOUKY 3PEHHS,
npeoOpa3oBaHus PAlJMOHANBHEIX | MPUBOIUTH apryMEHTHI, IOATBEPKAAs UX (pakTaMu
BBIPAKEHUI.
3. | Konmponvnasa paboma 1 YMeTb IPUMEHSTh PeryasiTuBHbIE: COCTABIATh (MHAWBHIYaIbHO MM B YMeHue SCHO, TOYHO, TPAMOTHO
Ne 1. Bxoonas TEOpeTHYECKUE 3HAHUS TIPH IpyIIe) IIaH PELICHHs MPOOIeMBbI U3J1arath CBOU MBICIIH B YCTHOH U
pELICHHUH NpaKTHYecKuX 3aganuid. | Ilo3HaBaTeabHbBIE: yMETh ONPEICIATh BO3MOXKHbIC MUCHbMEHHOHN pevH, TOHUMATh
HUCTOYHHUKHU HeO6XOI[I/IMI)IX CBe}IeHHﬁ, MMpONU3BOAUTH CMBICJ TTOCTaBJIEHHON 3aga4u,
IIOHUCK I/IHq)OpMaHI/H/I, AHAJIM3UPOBATH U OLICHUBATH eé BBICTpanBaTh apryMEHTAIHIO,
JIOCTOBEPHOCTD TIPUBOJUTD IIPUMEDPBI U
KoMMyHHKATHBHbIE: CAMOCTOSTEIBHO KOHTPIIPUMEPHI;
OpPTraHU30BBIBATh YIEOHOE B3aMMOACHCTBHE B TPYIIIE
(ompeznensaTe 00LIMe e , JOrOBapUBATHCS APYT C
JIPYTOM H T.[1.);
AJiredpanyeckue 19
apoou
4. | PaboTa HaJ OMIMOKAMU. 1 YMeTb HaXOJMTh 3HAYCHHS TIPH PeryasituBHbIe: paboTast M0 IUIAHY, CBEPSATH CBOH dopMupoOBaHUE CIIOCOOHOCTH K

3aJaHHbIX NIEPEMCHHBIX, 00J1aCTh

L[CﬁCTBHﬂ C ICJIbIO U, IpH HCO6XOI[I/IMOCTI/I,

OMOIMOHAJIbHOMY BOCHPHUATHIO




Koppekunonnas
paborta

Yro Takoe
anreOpanveckas 1poob

JIOITyCTUMBIX 3HAYEHUI
NIEPEMEHHOM.

UCIIPABJIATH OIIMOKN CaMOCTOSTENBHO (B TOM YHCIIe U
KOPPEKTUPOBAThH IIJIaH);

ITo3HaBaTeabHBIE: TOHUMAS TO3UIUIO JPYTOTO
4eJI0BEKa, pa3auyaTh B €r0 peun: MHEHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
TUNOTE3bl, aKCHOMBI, TEOPHH;

KoMMyHHKATHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMEHTBI

MaTeMaTH4eCKHX 0OBEKTOB,
3a/1a4, pelICHUM, pacCyKICHU;

5. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOMCTBO ApoOu | PeryasiTHBHBIE: B THAJIOTE C YIUTEIEM CchopmupoBath: epBOHAYAIBEHBIC
1po6u U CJICJICTBUSI U3 HETrO, YMETh COBEPIICHCTBOBATH CAMOCTOSITEILHO BhIPAOOTAHHBIC Npe/ICTaBICHHS O
MPUMEHSTh UX MPH COKPALICHUH KPHUTEPUH OLICHKH MaTeMaTHYeCKON HayKe KaK
Jpo0eid. IMo3HaBaTe/IbHbIE: CTPOUTH JIOTHICCKU cdepe denoBeueckoit
000CHOBaHHOE pacCy KICHHE, BKIIOYAIOIIEe JIeITeIHOCTH, 00 JTanax eé
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH pas3BUTHSL, O €€ 3HAUUMOCTH IS
KoMMyHHKATHBHBIE: OTCTanBasi CBOIO TOUKY 3pEHHUS, | Pa3BUTHS IUBHIM3AIIH;
MPUBOJIUTH aPTYMEHTHI, IOATBEPKIast X (haKTaMu
6. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOMCTBO Jpo0u | PeryjasiTHBHBIE: BHIIBUTaTh BEPCUU PCIICHUS CdhopmupoBaHbl
1pobu U CJIEJCTBUS U3 HETO, YMETh npo0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B KOMMYHHKATUBHAs
MPUMEHSTH UX MPH COKPALICHUH cily4ae He0oOXOIMMOCTH) KOHEUHBIH pe3ybTar, KOMIIETEHTHOCTb B OOILIEHUH U
npo0eit. BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3 COTPYAHUYECTBE CO
MPE/TIOKEHHBIX, a TAK)KE HCKATh UX CAMOCTOSTE]IbHO, | CBEPCTHUKAMU B
IMo3HaBaTe/IbHbIE: AHATU3UPOBATH, CPABHUBATH, 00pa3oBaTenbHOM, yueOHO-
KiIaccuGUIMpoBaTh U 00001aTh (PAKTHI U SBICHHS HCCIIeI0BATEIbCKOM, TBOPUECKOU
KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO U IPYTUX BUIAX JESITEIbHOCTH
OpraHU30BBIBATH YUeOHOE B3aUMO/ICICTBHIE B IPYIIIie
(ompenensTh 00IIME LENH, JOTOBAPUBATECS APYT C
JIPYTOM U T.11.);
7. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOWCTBO JIpoOu | PeryjasiTHBHBIE: CaMOCTOSITENILHO OOHAPYKHUBATh U CdopmupoBaHsI:
1pobu U CJIEJCTBUS U3 HETO, YMETh (dhopmynupoBaTh yueOHYIO IPoOIeMy, ONPEIeNsTh KPUTHYHOCTb MBILIUICHHS, YMEHHE
MPUMEHSTh UX NP COKPALICHUH 1elb yueOHOM eI TeIbHOCTH pacrio3HaBaTh JIOTHYECKU
Jpobei. IMo3HaBaTe/IbHBIE: YMETh ONPENEISATH BO3MOXKHbIC HEKOPPEKTHBIC BBICKA3bIBAHHUS,
WCTOYHHMKU HEOOXOIUMBIX CBEICHHM, TPOU3BOAUTD OTJINYATh THIIOTE3Y OT (hakTa
MOUCK UH(OPMAIINH, AHATM3UPOBATh U OLICHUBATD €€
JIOCTOBEPHOCTh
KoMMyHHKaTHBHBIE: IOHUMAS TIO3UIUIO IPYTOTO,
pa3MyaTh B €r0 PeYd: MHEHHE (TOUKY 3pEHU),
JIOKa3aTeNnbCTBO (ApryMEHTHI), (PaKThl; TUIOTE3BI,
AKCHOMBI, TEOPHHU
8. | Crnoxenne u YMeTh CKJIaJIbIBATh U BBIYUTATH PeryisiTuBHbBIE: BBIJIBUTATh BEPCUH PEIICHHUS KpeaTrBHOCTb MBIILICHUS,

BBIUUTAHUE
anredpanvecKux
apoOeit

anredbpanveckue Ipodu; 1podu u
LIeJIOe BBIPAXKEHHE.

po0JIeMbI, 0CO3HABATh (M HHTEPIPETHPOBATE B
cirydae HeoOXOIMMOCTH) KOHEYHBIH pPe3ynbTarT,
BBIOMPATH CPENICTBA JOCTIDKEHUS LIEH U3

WHUITUATUBBI, HAXOAUYNBOCTH,
AKTUBHOCTH MPH PEIICHUN
apuQMeTHIECKUX 3a/1a4.




MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIHLHO;
Ilo3HaBaTeIbHBIE: CTPOUTH JOTHYCCKH
000CHOBaHHOE paccyiK/IeHHE, BKIIOYaroIee
YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBs3EH
KoMMyHHUKATHBHBIE: YUUTHCS KPUTHIHO OTHOCHTHCS
K CBOEMY MHCHHIO, C TOCTOMHCTBOM TPU3HABATH
OIMMOOYHOCTH CBOCTO MHEHHUS (€CJIH OHO TAKOBO) U
KOPPEKTHPOBATh €ro

9. | CroxeHue u YMeTh CKIaapIBaTh U BEIYUTATh PerynsiTuBHbI€: COCTaBIATh (MHHAUBUAYAIHHO WU B I'oToBHOCTE M CTIOCOOHOCTB
BEIUMTAHUE anreOpandeckue ApoOw; IpoOu | TPYIIIE) IUIAH PeIIeHIS TPOOIEMBI 00yJaromuxcs K CaMOPa3BUTHIO
6 LIETI0E BBIPA)KECHHE. ITo3HaBaTe/IbHBbIE: AHATN3UPOBATh, CPABHUBATH, caM000pa30BaHMIO HA OCHOBE
anre I?,queCKHX KIaccu(pUIPoBaTh M 00001aTh (HaKTHl U IBICHUS MOTHBAIIH K 00y4CHHIO U
apobeit KoMMyHMKATHBHBIE: B IUCKYCCHH YMETh BBLIBUHYTh | HMO3HAHHMIO;
KOHTPapryMEHTbI
10. | YMHOXEHUE U JIEICHUE YMeTh yMHOXKATh U IEIUTh PeryasiTuBHbIe: paboTas M0 IUIaHY, CBEPSITH CBOU T'oToBHOCTB M CTIOCOOHOCTH
aIreOpanyecKux anrebpandyeckue ApooHu. JEeHCTBYA C LETbI0 U, IPU HE0OX0JUMOCTH, 00Y4aIoIINXCsl K CAMOPa3BUTHIO
6eit UCIIPABJIATH OIIMOKH CaMOCTOSTENIBHO (B TOM YHCIE U | caMOOOpa30BaHMIO Ha OCHOBE
Apoben KOPPEKTUPOBATH IIJIaH); MOTHUBAIUU K O0YICHHUIO U
IMo3naBaTesbHbBIE: IOHUMAsI TIO3ULIUIO IPYTOTO MIO3HaHUIO;
YeJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY
3pEHHs), JOKA3aTeIbCTBO (ApTYMEHTHI), (PAaKTEHI;
THITOTE3bI, aKCHOMBI, TCOPHU
KoMMyHHKATHBHBIE: OTCTanBasi CBOIO TOUKY 3PEHUS,
MPUBOANTH apTYMEHTHI, TOATBEPKAas UX (haKTaMu
11. | YMHOKEHHE U NEJICHUE YMeTh yMHOXATh U ICIUTH PerynsiTuBHBIE: B TMajIOTe C yIUTENIEM YMeHue sICHO, TOYHO, TPAMOTHO
aNreGpanyecKux anredpandeckue JpooH. COBEpPILIEHCTBOBATh CAMOCTOSATENIFHO BEIpaOOTaHHBIE M3NaraTh CBOM MBICIH B YCTHOI 1
oeit KPUTEPUH OLCHKH NUCBMEHHOH pe4H, TOHUMATh
ApO ITo3HaBaTeabHBIE: YMETh ONPEACIATH BOSMOXKHBIE CMBICJI IOCTABJICHHO 3a/1a4H,
WCTOYHHMKU HEOOXOMMBIX CBEICHHM, TPOU3BOAUTD BBICTPaMBaTh apryMEHTALHUIO,
MOUCK HH(OPMAIINH, aHAJTM3UPOBATh U OLICHUBATD €€ NPUBOAUTH IIPUMEPHI U
JIOCTOBEPHOCTh KOHTPIPUMEPBI;
KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO
OPTraHU30BBIBaTh Y4eOHOE B3aUMO/ICIICTBHE B IpyIIIe
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM H T.[1.);
12. | [IpeoOpa3oBanwme YMeThb ynpomars BbIPaXKEeHHUs, PeryasiTuBHBIC: B TUaJOre C yUUTENEM CdopmupoBaHsI:
BBIPAKCHHIA, colepxaue Bce COBEpIIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE TIePBOHAYATILHBIC IPE/ICTABICHHA
COMepKANIIX apudmMeTHyecKne IeHCTBUS HaJl KPUTEPUH OLICHKH 0 MaTeMaTHYeCcKOi HayKe Kak

anreOpandeckue Apoou

anre0pandecKuMu IpOOsIMH.

IMo3HaBaTebHbIE: AaHATM3UPOBATH, CPABHUBATH,
KJIACCUPUITUPOBATH M 0000IaTh (HaKTHI U SIBICHUS
KoMMyHUKaTUBHBIE: : YIUTHCS KPUTHIHO

cthepe yenoBedecKo
JeSITEILHOCTH, 00 dTamax eé
paSBI/ITI/IH, 0 eé 3HAYUMOCTHU OJIA




OTHOCHUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
NPU3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€CIIU OHO
TaKOBO) M KOPPEKTUPOBATh €r0

Pa3BUTHA HUBWIN3AIUN,

13. | TIpeobpa3zoBanue VYMeTh YIpoIaTh BEIPAXKEHHUS, PeryasiTUBHbBIE: CAMOCTOSITENIEHO OOHAPYKUBATH U CodopmupoBaHsr:
BBIPAKCHHIA, cozepanie Bee (bopMmepOBEm) y4eOHYI0 MPobIeMy, OnpeaessTh KPUTHYHOCTD MBIILICHHS, YMCHUE
apudMeTHIeCKUE NeHCTBUS HAL 1eJb Y4eOHOI AesSTeNbHOCTH pacro3HaBarh JOTHYECKU
conepiarnx anredbpandecKUMH IPOOSIMH. IMo3HaBaTe/IbHBIE: YMETh ONPENEISITh BO3MOXKHBIC HEKOPPEKTHBIC BBICKA3bIBAHHUS,
anredpandeckue Ipodu MICTOYHUKH HEOOXOIUMBIX CBEICHUH, TIPOU3BOIUTH OTJIMYATh TMIIOTE3Y OT (haKTa;
HOMCK MH()OPMAINH, aHATU3UPOBATh U OLICHUBATH €&
JOCTOBEPHOCTb
KoMMyHMKAaTHBHBIE: B IUCKYCCHU YMETb BBIIBHHYTh
KOHTPapryMEHTEHI
14. | Koumponvnas paboma YMeTb IPUMEHSTh PeryasTuBHbIE: COCTABIATH (MHAWBHIYaIbHO MM B YMeHue SCHO, TOYHO, TPAMOTHO
Mo 2. Anzebpauueckue TEOPETUYSCKUE 3HAHUS IIPH ) TpyYIIE) IJIaH PeLIeHHs MPpoOIIeMBI H3NIaraTh CBOM MBICIH B yCTHOH 1
opobu pelIeHUH MPaKTHUeCKUX 3aaanuid. | [lo3HABaTeIbHbIE: YMETh OMpE/IENATH BOSMOKHBbIC MHCHMEHHOM pewH, MOHHMATh
po HCTOYHHKH HEOOXOMUMBIX CBEICHHH, IPOM3BOIUTH CMBICIT IOCTABJICHHON 3a/1a4Hu,
MOKMCK MH(OPMAIINH, AHATU3UPOBATH U OLICHUBATH €& BBICTPaHBaTh apTyMEHTAIHIO,
JIOCTOBEPHOCTh TPHUBOJIUTH IPUMEPHI 1
KoMMyHHKATHBHbIE: CAMOCTOSTEIBHO KOHTPIIPUAMEPBL;
OpraHU30BHIBATH yIEOHOE B3aUMOICHCTBHE B TPYIIIE
(ompexnensaTh 00LIKe e , JOTOBAPUBATHCS JPYT C
JIPYTOM U T.11.);
15. | Pabora Haja oninOKaMu. YMeTb HaXOJUTh 3HAYCHHS PeryasiTuBHbIE: BBIIBUTATh BEPCUH PELICHHS CdopMupoBaTh: KpUTUIHOCTh
KoppeKLuoHHast BBIPXCHHUIT, CONIepPIKALINX npo0JIeMbl, 0CO3HaBATh (U HHTEPIIPETHPOBAT B MBIIUICHUS, YMEHHE
60T CTEICHH C LeJIbIM ITOKa3aTeNeM, cllydae He0OXOMMOCTH) KOHEYHBIH pe3ybTar, pacro3HaBaTh JOTUYECKU
pa NPENCTaBISITh YHCIIO B BBIOUpATh CPEACTBA NOCTHIKCHUS LCIH U3 HEKOPPEKTHBIE BBICKA3bIBaHHUS,
CremneHb ¢ LeIbIM CTaHIapTHOM BHJIE. IPEVIOKEHHBIX, & TAKKE UCKATh MX CAMOCTOATENLHO; | OTJIMYATh TUNOTE3y OT (aKTa;
ITOKa3aTeiIeM COCTaBIIATH (MHAMBHUIYAIBHO WIH B TPYIIIE) IUIaH
pemeHus mpoodIeMbl
IMo3HaBaTe/IbHbIE: CTPOUTD JIOTHIECKU
000CHOBAaHHOE PACCYKICHUE, BKIFOUAOIIIEe
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBA3EIH;
AHAJIM3UPOBATh, CPABHUBATB, KIIACCH(MHLIUPOBATE H
0000maTe GakThl U SBICHU
KoMMyHHKAaTHBHBIE: CAMOCTOSTEIBHO
OPraHU30BbIBATH yYEOHOE B3aUMOJICHCTBUE B FPYIIIIE
(ompeznensaTe 00LIMe e , JOrOBapUBATHCS APYT C
JOPYTOM H T.J.); OTCTaMBasi CBOIO TOUKY 3pCHHS,
TPHBOJINTH APTYMEHTHI, MOATBEPIKAast UX pakTamu
16. | CBolicTBa CTeeHHu C 3HAaTh CBOMCTBA CTETIEHH C IeNibiM | PeryasiTuBHbIe: paboTas 10 IUIAHY, CBEPSITH CBOH CdopmupoBaTh: epBOHaYAIBEHBIE

T EJIBIM ITOKa3aTCIIEM

[10Ka3aTejIeM U IPUMEHATD [IPU
pEeLIeHNUH 3a]1a4, U1 HAX0XKACHUS

JIEACTBUS C IEIBIO U, PU HEOOXOAMMOCTH,
WCIPABJIATH OMIMOKH CAMOCTOSITENLHO (B TOM YHUCIIE U

NIPEACTABIIEHUS O
MaTeMaTH4YEeCKON HayKe KaK




3HAYEHUH BBIPAXKCHUU U
YIPOILEHHUS BBIPAXKCHUM.

KOPPEKTHPOBATH IIaH);

IMo3naBaTtesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3inyiaTh B €r0 Pe4n: MHEHHE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TEOPUU

KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIMMOOYHOCTh CBOCTO MHEHHUS (€CJIH OHO TAKOBO) M
KOPPEKTHPOBATH €ro

cdepe YenoBeUecKoi
JIeITEIbHOCTH, 00 JTanax eé
pasBUTHSL, O €€ 3HAUUMOCTH ISt
Pa3sBUTHS IUBHIH3ALINH;

17. | CBolicTBa CTEIEHH C 3HAaTh CBOMCTBA CTETICHU C IeNBIM | PeryjasiTHBHBIE: B THAJIOTE C YIUTEIEM T'oTOBHOCTH M CLIOCOOHOCTH
LEJIBIM TTOKA3aTeIeM [I0Ka3aTeJIeM U IPUMEHATD [IPU COBEPIIICHCTBOBATh CAMOCTOSTENFHO BEIpaOOTaHHBIE 00yJaromuxcs K CaMOPa3BUTHIO
peLIeHNH 3aJ1a4, U1 HAaXOXKACHNUS | KPUTEPUU OLIEHKHU camM000pa30BaHMUIO HA OCHOBE
3HaYEHUI BBIpaXKEHUN U Ilo3naBaTenbHbIe: YMETh ONPEAETATH BO3MOKHBIE MOTHBAIIH K 00y4SHHIO U
YIPOILEHHUS BBIPAXKEHUM. WCTOYHHMKU HEOOXOUMBIX CBEJICHHH, IPOU3BOAUTD [IO3HaHUIO;
MOUCK HH(OpPMAIIMK, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHUKaTUBHBIE: B IUCKYCCUU YMETh BBIIBUHYTh
KOHTPapryMEHTbI
18. | CBolicTBa CTEIIEHH C 3HaTh CBOMCTBA CTETCHU C 1IeNIbIM | PeryJsiTUBHBIE: BBIIBUTaTh BEPCUU PELICHUS CdhopMupoBaTh: epBOHAYAIBHBIC
EJIBIM [TOKA3aTelIeM II0Ka3aTeaeM U IPUMEHATh [IPU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B IIPEJICTaBICHUS O
pelIeHnH 3a1ad, Ui HaXOKACHUS | cIy4ae HeOOXOOMMOCTH) KOHEUHBIH pe3ysbTar, MaTeMaTHYECKON HayKe Kak
3HaYEHUH BBIpaXKEHUN U BEIOMPATH CPENICTBA JOCTIKECHUS LIEIH U3 cdepe JenoBedecKon
YIPOLIEHUSI BBIPAXKEHUH. MIPEUIO’KEHHBIX, 8 TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIe: CTPOUTD JOTHUECKU pa3BUTHSL, O €€ 3HAYUMOCTHU IS
000CHOBaHHOE pacCy’KICHHE, BKIIOYAOIIEe Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE IPUYUHHO-CIIECTBEHHBIX CBS3EH
KoMMyHUKATHMBHBIE: OTCTaNBasi CBOIO TOUKY 3pEHHUS,
MIPUBOJINTH APTYMEHTHI, TOATBEPKIAst X (PaKTaMH
19. | CBolicTBa CTEIICHHU C 3HATh CBOMCTBA CTETIEHH C IIeNbIM | PerysiTMUBHbIE: BELABUTaTh BEPCUHU PEILICHUS CdopmupoBath: nepBOHAYAIbHBIE
EJIBIM [TOKA3aTelIeM II0Ka3aTeJIeM U IPUMEHSTh IIPpU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B IIPEJICTaBICHUS O
peIeHNH 3ajiay, i1 HaXOKACHUS | CcIydae HeOOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, MaTEMaTUYECKON HayKe Kak
3HAUEHUH BBIPAXKEHUN U BBIOMPATh CPEJICTBA JOCTHIKECHUS LIEJH U3 cepe genoBedecKou
YIPOLIEHUSI BBIPAXKEHUH. MIPEIO’KEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
ITo3HaBaTenbHBIC: CTPOUTH JOTHYECKH pa3BuTHs, O €€ 3HAYUMOCTHU 1JIs
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE MPUYUHHO-CIIEJICTBEHHBIX CBSI3€i
KoMMmyHuKaTUBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
MIPUBOJIUTHh APTYMEHTHI, IIOATBEPKAas UX (haKTaMu
20. | Perienne ypaBHEHUH U YMeTh peuiatb ypaBHEHHUS C PerynsiTuBHBIE: CAMOCTOSITENIEHO OOHAPYKUBATH U T'oToBHOCTH M CTTOCOOHOCTD

3aaaq

JIpOoOHBIMHU KO3 HUITEHTAMH U
COCTaBIIATh YPABHEHUS 110
YCIIOBUIO 33Ja4H, PEIaTh 3a1a4u

hopmynupoBaTh yueOHYIO IpobdIEMy, ONIPEACTIAThH
1enb Y9eOHOU MesTENbHOCTH
ITo3HaBaTebHbIE: aHAIN3UPOBAThH, CPABHUBATH,

o6yqaroumxc;l K CaMOpa3BUTHUIO U
CaMOO6pa3OBaHI/HO Ha OCHOBC
MOTHUBAIIUU K 06y11eHmo n




Ha ABUKCHUE, MPOLCHTHI,
KOHIICHTpAlUIO.

Kiaccu(UIPOBaTh U 00001aTh (haKTHI U SBICHHS
KoMMyHHKaTHBHBIE: CAMOCTOSTEILHO
OPTraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensaTh OOMIKE 1SN, TOTOBAPUBATHLCS IPYT C
JIPYTOM U T.11.);

[TO3HAHUIO;

21. | PenreHue ypaBHEHUH U 1 YMeTs penats ypaBHEHUS C PeryasiTMBHBIC: BHIABUTaTh BEPCUU PEILICHUS CdopmupoBath: KpeaTUBHOCTh
3a1a4 JIpoOHBIMU KO3 duIeHTaMu 1 poOJIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B MBIIIJICHUS], THULIHATHBBL,
COCTaBIISITh YPaBHEHUSI 110 Cirydae HeoOXOIMMOCTH) KOHEUHBIN pe3ynbTar, HaXOJYUBOCTH, aKTUBHOCTH IIPH
YCIIOBHIO 3aJa4y, PeIaTh 3a1a4id | BBIOMPATh CPEACTBA JOCTHIKEHUS LIETH U3 penreHn: aprupMeTHIeCKUX
Ha JBIDKCHUE, TIPOLICHTHI, MPETI0KEHHBIX, a TAK)XKe HCKAaTh X CAMOCTOSTENbHO; | 3aiad.
KOHIICHTPALIHIO. ITo3HaBaTe/IbHbIE: YMETH ONPENEISATE BO3MOKHBIC
WCTOYHHMKH HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD
MOMCK MH(OPMAINH, aHATU3UPOBATh 1 OLICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHuKaTHBHBIE: TOHUMAs TO3UIHIO IPYTOTO,
pa3nuYaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTyMEHTHI), (haKkThl; THIOTE3HI,
AKCHOMBI, TEOPUHU
22. | Konm poibHas paboma 1 YMeTh IpUMEHSATh PeryasiTuBHBIE: COCTAaBIATh (MHAUBUIYaTbHO WK B CdopmupoBaHsI:
Ne 3. Cmenens ¢ TeOpeTHYECKHe 3HAHUS IIPU TpyTIIe) IUIaH pelieHus NpooIeMbl NepBOHAYAJIbHBIC TIPEICTaBICHUS
pemeHny npakTudeckux 3anannid. | [lo3HaBaTeJbHbIE: CTPOUTH JTOTHYECKH 0 MaTeMaTHYECKOH HayKe Kak
uenvim nokasamenem 000CHOBaHHOE paccy’/IeHHE, BKIIOYAroee cdepe gernoBeyecKoi
YCTaHOBJICHHE TIPUYMHHO-CIIE/ICTBEHHBIX CBA3EH JeATeNIbHOCTH, 00 3Tanax eé
KoMMyHHKATHBHBIE: YUUTHCSI KDUTUYHO OTHOCHTBCSA | PAa3BHUTHSA, O €€ 3HAYMMOCTH JJIS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPHU3HABaTh Pa3BUTHS IUBHIM3ALINH;
OIMOO0YHOCTH CBOETO MHEHHMSI (€CII OHO TAKOBO) U
KOPPEKTHPOBATh €ro
KBaapatHbie KOpHH 14
23. | PaGoTa HajJ OIIMOKaMH. 1 3HaTh onpezeneHue KBaapatHoro | PeryasTuBHbIe: paboTas 1O IUIaHy, CBEPSATH CBOU YMeHue sICHO, TOYHO, TPAMOTHO
KoppekinoHHast KOPHSI, yMETb U3BJICKaTh JIEWCTBHS C LEITBIO U, IPU HEOOXOJUMOCTH, W3NaraTh CBOM MBICIH B yCTHOH U
6 KBaJIpaTHBIC KOPHH. UCTIPABIIATH OMIMOKN CaMOCTOSTENHHO (B TOM YHCIE M | NMMUCBMEHHON peyH, HOHMMATh
paboTa KOPPEKTHPOBATH IUIaH); CMBICII ITOCTABJICHHOH 3aa4H,
3ajaua 0 HaXOXKICHUN Io3naBaTelbHbIe: IOHUMAs O3UIUIO IPYTOro BBLICTPAUBATH APTYMEHTAIIUIO,
CTOPOHBI KBaJipaTa 4eJI0BEKa, pa3auyaTh B €70 PeUn: MHEHUE (TOUKY MIPUBOAUTH IPUMEPHI U
3peHMsT), T0Ka3aTeIbCTBO (APTYMEHTHI), (haKTHI; KOHTPIIPUMEPBL;
THITOTE3bI, AaKCHOMBI, TEOPHU
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BHIIBHHYTH
KOHTPapTryMEHTHI
24. | UppanoHaJibHbIC 1 3HAaTh MOHATHE UPPALNOHANGHOTO | PeryasTUBHBIE: B THAJIOTe C YIUTEIEM Okonorudeckas KyapTypa:
quea 4Hcia, yMeTh OIICHUBATh U COBEpPIIIEHCTBOBATh CAMOCTOSATENFHO BEIpabOTaHHBIE LIEHHOCTHOE OTHOILIEHHE K

CpaBHUBATb UPPALUOHAJIbHBIC
yucia 0e3 UCIOJIb30BaAHHUS

KpUTCPpHUU OLCHKHU
ITo3naBaTeabHbBIE: AHAJIM3UPOBATh, CPABHUBATD,

MIPUPOJHOMY MHPY, TOTOBHOCTh
CJIe/IOBAaTh HOPMaM




KaJIbKYJISITOpPa; peoOpa3oBhIBATh
HppalMOHATIbHBIC BBIPAXKEHUS.

KiaccuUIMpoBaTh 1 00001aTh (GaKThl U SBICHHUS
KoMMyHHKAaTHBHBIE: OTCTanBas CBOIO TOUKY 3PEHUS,
NPUBOAMTH apPTYMEHTHI, TOATBEPKAas UX paKTaMu

MIPUPOJO0XPAHHOTO,
30pOBbECOEPEraroLIero
MOBEJICHHUS;

25. | Teopema Iudaropa 3HaTh U yMETh IPUMEHSTh PerynsiTuBHBIE: BBIABUTaTh BEPCUU PEILICHUS I'oToBHOCTB M CTIOCOOHOCTD
teopemy [Iudaropa npu pemieHn | npoOIeMbl, OCO3HABATh (M HHTEPIPETUPOBATH B 00y4aloInXCsl K CAMOPa3BUTHIO U
MPaKTUYECKHX 3a7a4. cllydae HeOOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, caM000pa30BaHHUIO HA OCHOBE
BBIOMPATH CPEJCTBA JOCTHKEHUSI LIENH U3 MOTHBAITUH K O0YUCHHIO U
MIPENJIOKEHHBIX, 8 TAKXKE UCKaTh UX CAMOCTOSITENIbHO; | MMO3HAHUIO;
Ilo3naBaTenbHbIE: CTPOUTD JOTMUECKU
000CHOBaHHOE pacCy’KACHNE, BKIIOYAOIIEe
YCTaHOBJIEHHE PUYUHHO-CIIECTBEHHBIX CBS3EH
KoMMmyHukaTuBHBIE: CAMOCTOATENBHO
OpPTraHU30BHIBATH YICOHOE B3aNMOACHCTBHE B TPYIIIC
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
26. Teopema Hn(baropa 3HaTh U yMETh IPUMEHSITH PeryasitTuBHbIE: B UaJI0TE C YUUTEIEM CdopmMupoBaTh: KpeaTUBHOCTh
teopemy [Iudaropa npu pemieHn | COBEpIICHCTBOBATh CAMOCTOSATENIHLHO BEIpaOOTaHHBIE MBIIIICHUS, UHUITUATHUBBI,
MIPAKTUYECKUX 3a/1a4. KPUTEPUH OLIEHKU HAXOJYMBOCTH, aKTUBHOCTH MPHU
ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOZMOXKHBIE peleHu: apupMeTHIECKUX
WCTOYHHMKU HEOOXOUMBIX CBEICHHH, IPOU3BOAUTD 3a1au.
MOVCK UH(OPMAINH, aHATTU3UPOBATH U OIICHUBATH €6
JIOCTOBEPHOCTh
KoMmyHukaTuBHBIE: TOHUMAs IO3ULHIO IPYTOro,
pa3MyaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHU),
JTOKa3aTeNbCTBO (apTYMEHTHI), (PaKThI; THIIOTE3HI,
AKCHOMBI, TEOPHUHU
27. KBaHpaTHLIfI KOpPCHb 3HaTh NOHsATHE apupMeTHUecKoro | PeryjasTHBHbBIE: cCaMOCTOSITENILHO OOHAPYKHUBATh U CdopmupoBaHsI:
(anreGpandeckuii KBaJIpaTHOTO KOpHZ}I; pemaTh (dhopmynupoBaTh y4eOHYIO IPOOIeMy, OIpENeIIsTh HepBOHAYAIILHBIE TIPEICTABICHUS
ypaBHEHHS BHA X~ = a. 1eNb y4eOHO! 1eATeNbHOCTH 0 MaTeMaTHYECKON HayKe KaK
nozxox) ITo3HaBaTenbHBIE: AaHANU3UPOBATh, CPABHUBATH, cepe genoBedeckoi
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS JIeITeNIbHOCTH, 00 JTanax eé
KoMMyHUKaTUBHBIE: YIUTHCSI KPUTUIHO OTHOCUTBCSI | Pa3BHUTHUSA, O €€ 3HAYMMOCTH JIJIst
K CBOEMY MHEHHUIO, C IOCTOMHCTBOM NPU3HABAThH Pa3BUTHS LUBUIU3ALIUY;
OIUOOYHOCTh CBOCTO MHEHHSI (€CJIM OHO TAKOBO) U
KOPPEKTUPOBATb €r0
28. | KBagpaTHbIil KOpEHb 3HaTh NOHATHE apuPMETHICCKOTO | PeryasiTHBHBIE: BRIIBUTaTh BEPCUU PEILICHUS CdopmupoBaTh: epBOHAYAIBHBIC

(anrebpanueckuit
TTOXO/)

KBaJIpaTHOTO KOPHS; pelIaTh
YPaBHEHMS BHJIA X° = a.

npo0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B
cirydae HeoOX0IMMOCTH) KOHEUHBIH pe3yIbTar,
BBIOMPATH CPEJICTBA JOCTHKEHUS LIENH U3
MPe/ITIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIIBHO;
ITo3HaBaTeabHBIE: CTPOUTH JOTHIECKH
000CHOBaHHOE pacCyk/IeHHE, BKIIOUAIOIIEe

MPE/ICTABICHUS O
MaTeMaTHYECKON HAayKe Kak
cdepe YenoBedecKoi
JeSITEILHOCTH, 00 dTamax eé
Pas3BHTHS, O €€ 3HAYMMOCTH JIJISk
Pa3BHUTHs IUBHIIM3AIIH;




YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKAaTHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMeHTHI

29. | I'paduk 3aBUCUMOCTH 3HaTh BUJ Tpaduika U yMETh C PeryasiTuBHBIE: COCTABISITH (MHIMBHYaTbHO WM B DKoyoruvecKas KyJabTypa:
=~ HUM paboTaTh — HAXOUTH IO TPYIIIe) MIaH PeHICHUS TPOOIEMBI LIEHHOCTHOE OTHOIIICHUE K
rpaduKy HEOOXOIUMBIC IMo3HaBaTebLHBIE: YMETh ONPEICIIATH BO3MOXKHBIC MPUPOTHOMY MHPY, TOTOBHOCTh
BEJTMYUHBI HCTOYHUKU HEOOXOJUMBIX CBEJICHHIA, IPOU3BOIUTH CJIeZIOBaTh HOpMaM
MOVCK MH(POPMAITNH, aHATTU3UPOBATH U OIICHUBATH €€ TIPUPOI00XPAHHOTO,
JIOCTOBEPHOCTH 3I0pOBBECOEPETAIOIIETO
KoMMyHUKATHBHBIE: OTCTaNBas CBOIO TOUKY 3pPEHUS, | ITOBEICHIS,
MIPUBOJIUTH aPTYMEHTHI, IOATBEPKAAs UX (haKTaMH
30. | CBoiicTBa KBaIpaTHBIX 3HaTh CBOHCTBA KOpHEH; npueMbl | PeryasiTuBHbIe: paboTas 1O IUIAHY, CBEPATH CBOH ['0TOBHOCTH 1 CIIOCOOHOCTD
KOpHeit BEIHECEHHSI MHOXKHUTEIS H3-T10]T JIEHCTBUSA C ENBIO U, IPH HEOOXOAUMOCTH, 00yJaromuxcs K CaMOPa3BUTHIO 1
3HaKa KOpHsS # 00paTHOTO HCTIPABIIATH OIMIHOKH CAMOCTOSTEIBHO (B TOM YHCIIE M | caMOOOpa30BaHUIO HA OCHOBE
JICHCTBUS; MPUMECHATH UX MPH KOPPEKTHPOBATH IIaH); MOTHBAIMH K O0YUICHUIO U
BBIYHCIICHHUSIX IMo3HaBaTebHBIE: aHAIN3UPOBAThH, CPABHUBATH, MIO3HAHUIO;
Kiaccu(UIPOBATh U 000011aTh (HaKTHI U SBICHHUS
KoMMyHHKATHBHBIE: CAMOCTOSTEIILHO
OpPraHU30BBIBATh YUCOHOE B3aMMOICHCTBHE B TPYIIIC
(ompenensiTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM H T.11.);
31. | CBoiicTBa KBaIpaTHBIX 3HaTh CBOMCTBA KOpHEH; MprieMbl | PeryasiTuBHBIE: B TUAJIOTE C YIUTEIEM CdopmupoBath: KpeaTHBHOCTh
KOpHei BBIHECEHUSI MHOKHUTEIIS H3-1T0]T COBEpPIIICHCTBOBATh CAMOCTOSTEIILHO BEIpaOOTaHHBIE MBIIUTCHUS, THUIIHATHUBEI,
3HaKa KOpHsS u 00paTHOTO KPUTEPHUH OLICHKH HaXOMYMBOCTH, aKTHBHOCTH TIPH
JEHCTBUS; MPUMEHATH HX MPH Ilo3naBaTeabHBIE: TIOHUMAS TIO3UIUIO IPYTOTO peureHnn apuGMETHISCKIX
BBIYUCIICHUSX YeIIOBeKa, Pa3INuaTh B €r0 pe4r: MHCHHE (TOUKY 3amad.
3pEeHus), TI0Ka3aTeNbCTBO (apryMeHThI), (haKThI;
THITOTE3bI, AKCHOMBI, TCOPHU
KoMMyHHUKATHUBHBIE: B TUCKYCCHH YMETh BBIIBHHYTh
KOHTPapI'yMEHTBI
32. Hpeo6pa30BaHHe 3HaTh CBOMCTBO KBaAPATHOTO PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBaHsI:
BHIP@KCHUIA, KOPHS U3 CTEIICHH C YETHBIM po0JIeMbI, 0CO3HABAThH (M HHTEPIPETUPOBATH B NePBOHAYAIIBLHBIC TIPEICTABICHHUS
mokazaresieM; yMeTh BBIZCIATh U | Cilydae HEOOXOAMMOCTH) KOHEUHBIN pe3yJbTarT, 0 MaTeMaTHYECKOW HayKe KaK
COACpAHALIIX IIPUBOHTH 10100HBIE V; BEIOUPATH CPENICTBA JOCTHKECHUS LIEH U3 cdepe yenoBeyecKoi
KBaJIpaTHBIC KOPHHU HpeoOpa3oBBIBATH BHIPAKEHHS, IPEI0KEHHBIX, @ TAKXKE UCKATh X CAMOCTOATENBHO; | JEATeJIbHOCTH, 00 Talax eé
coJieprKaiie KOpHH, C Ilo3HaBaTebHBIE: CTPOUTH JOTHICCKH pa3BuTHsL, 0 e€ 3HAYUMOCTH ISt
HCTOJIB30BaHUEM (HOpMYIT 000CHOBaHHOE pacCyKICHHUE, BKIIOYAOIICE Pa3BUTHSI IUBUIIA3ALINY;
COKPAIIEHHOTO YMHOKCHHS YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBS3EH
KoMMyHHUKaTHBHBIE: OTCTANBAas CBOIO TOUKY 3pEHHUS,
MIPUBOJINTH aPTyMEHTHI, MMOATBEPKAAs UX (haKTaMu
33. HpeOGpaSOBaHI/Ie 3HaTh CBOHCTBO KBaAPATHOTO PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPY)KUBATh U YMeHue sICHO, TOYHO, TPaMOTHO

BBIPAKECHMI,

KOPHA U3 CTCIICHU C YCTHBIM

(hopMynrpoBaTh yueOHYI0 IpobIeMy, OIpeIesITh

nusjiaratb CBOM MBICJIH B yCTHOﬁ )4




COZIepIKaIIX
KBaJ[paTHbIC KOPHU

MOKa3aTeJIeM; YMETh BBLICIATh U
PHBOIHT MOT0GHEIE \;
IpeoOpa3OBLIBAThH BEIPAYKEHUS,
coJieprKalie KOpHH, ¢
UCTIONIb30BaHNEM (POpMYIT
COKPAIIIEHHOT'O0 YMHOXKEHUS

1eNb y4eOHOU IeATEIEHOCTH

IMo3HaBaTebHBIE: YMETh ONPEICIIATH BO3MOXKHBIC
HCTOYHUKU HEOOXOJUMBIX CBEICHHIA, IPOU3BOIUTH
MOUCK UH(OPMAITUH, aHATTU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTH

KoMMyHHKATHBHBIE: CAMOCTOSTEIILHO
OpraHU30BbHIBATH Y4€OHOE B3aUMOJICHCTBIE B IPYIIIe
(ompenensaTh oOmImIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);

MTUCEMEHHON peyuy, IOHMUMATh
CMBICJI IOCTaBJICHHOM 3a/1a4H,
BBICTPANBAaTh apTyMEHTALINIO,
TIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

34. | IIpeobpazoBanue 1 3HaTh CBOHCTBO KBaJpPaTHOTO PerynsiTuBHbI€: BBIABUTATH BEPCUH PEIICHUS OKonorndeckas KyJbTypa:
BBIPAKCHHIL, KOPHSI U3 CTETICHH C YCTHBIM poOJIeMbl, 0CO3HABATH (1 HHTEpIPETHPOBATD B LICHHOCTHOE OTHOIIECHHE K
MIOKa3aTeJIeM; YMETh BBIICIATh U | CIIydae HeOOXOAMMOCTH) KOHEUHBIH Pe3yIbTaT, MIPUPOTHOMY MHUPY, TOTOBHOCTh
R TPHBOJHUT MOT0GHEIE \; BBIOMPATH CPEZCTBA JOCTHKCHUS LIS U3 CJIeI0OBATh HOPMaM
KBa/IpaTHbIC KOPHU peoGpPa3soBLIBATH BHIPAKEHHUS, IPEUIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOSTENBHO; | MPUPOIOOXPAHHOTO,
coJieprKalle KOpHH, C IMo3naBaTe/bHBIE: aHATU3UPOBATh, CPABHUBATH, 3I0pOBBECOEPETAIOLIETO
UCTIOJIb30BaHUuEeM (HOpMYJT Kiaccu(UIPOBATh U 000011aTh (HaKTHI U SBICHHUS TIOBE/ICHUS;
COKpPAIICHHOTO YMHOXEHUS KoMMyHHKaTHBHBIE: TOHUMAas TO3ULIUIO PYrOro,
pa3nuYaTh B €T0 peYd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTyMEHTHI), (haKThl; THIOTE3HI,
AKCHOMBI, TEOPUH
35. | KyOuueckuit KOpeHb 1 3HaTh NOHATHE KyONIECKOTO PerynsiruBHbBI€: COCTaBIATH (MHANBUAYAIBHO WU B I'oToBHOCTE M CTTOCOOHOCTH
KOPHSI; yMETh IPUMEHSTh TpyIIe) MJIaH PemeHNs IPOOIEMBI 00y4JaroImuXcs K CaMOPa3BUTHIO
TIOHSTHE TIPH PEIICHHUN 3a/1ad. ITo3naBaTenbHbBIE: CTPOUTH JIOTHYECKH caM000pa30BaHUIO HAa OCHOBE
000CHOBaHHOE paccy k/IeHHE, BKIIOYaroIIee MOTHBALlUH K O0YYEHHIO U
YCTaHOBJICHHE TIPUIMHHO-CIIE/ICTBEHHBIX CBA3EH TIO3HAHHMIO;
KoMMyHHUKATHBHBIE: : YUUTHCSI KDUTHYHO
OTHOCHTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTH CBOETO MHEHHS (€CIH OHO
TaKOBO) ¥ KOPPEKTHPOBATh €ro
36. | Konm poibHas paboma 1 YmMmerb npumeHsTh | PeryasiTuBHble: paborasi 1o 1aHy, cBepsth cBou | ChopMupoBaTh:  KpeaTHBHOCTb
M 4. Keadpamnvie TEOpEeTHYECKHe  3HAaHWS ~ ITIpU | AGHCTBUSL C LENbl0 M, 0pU  HEOOXOJUMOCTH, | MBIILICHHS, WHUIUATHUBBI,
PELICHUH NPAaKTHYECKUX 33/IaHUH. | UCIIPABJIATh OIIUOKK CaMOCTOSTENBHO (B TOM YHCIIE M | HAXOAYMBOCTH, AKTUBHOCTH IIPH
kopnu KOPPEKTHPOBATH IUIaH); peneHny apupMeTHIECKIX 33139
ITo3naBaTeqbHBIE: YMETh OIPEACIATH BO3MOXKHBIC
WUCTOYHMKHA HEOOXOIMMBIX CBEJCHUH, INPOM3BOINTH
MOUCK MH(OpManny, aHAIM3UPOBAaTh U OLIEHHBATH €
JIOCTOBEPHOCTh
KoMMyHHKATHBHBIE: B TUCKYCCUH YMETH BBIABUHYTb
KOHTPapryMeHTbI
KBaaparubie 18
YPABHEHUS
37. | PaGoTa HajJ OIIMOKaAMH. 1 3HaTh OIpe/ieJieHUe KBaIpaTHOrO | PeryjsiTHBHBIE: B AMANIOTe C YUUTENEM CdopmupoBaHbL:IepBOHAYANILHbBIE




Koppekunonnas
pabora Kakue
ypaBHEHHS HA3bIBAIOT
KBaJIpaTHBIMU

YpaBHEHHSI; YMETh 3alUCHIBATh
ypaBHEHHE B 00I1IEM BUJE;
pasznuuarh K03 PUIUCHTHI;
MIO3HAKOMUTHCS C IPUEMOM
peLIeHUs ypaBHEHHI
BBIJICJICHHEM KBaJIpaTa JBYYICHA.

COBEPIIICHCTBOBATh CAMOCTOSTEIILHO BBIPAOOTaHHBIC
KPUTEPHUH OLICHKU

IMo3HaBaTebHBIE: AaHATU3UPOBATH, CPABHUBATH,
Kiaccu(UIPOBaTh U 00001aTh (haKTHI U SBICHHS
KoMMyHHKaTHBHBIE: OTCTaUBAas CBOIO TOUKY 3PCHUS,
MPUBOJIUTH APTYMEHTHI, MMOATBEPKAAs UX (haKTaMu

MPEICTABIICHUS O
MaTeMaTHYECKON HayKe KaK
cdepe YenoBeUecKoi
JIeITEIbHOCTH, 00 JTanax eé
pasBUTHSL, O €€ 3HAUUMOCTH ISt
Pa3BUTHUS UBHIH3ALINH;

38. | ®opmyia kopHek 3HaTh (opMyITy KOpHEH PeryasiTuBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBath: nepBoHAYAIBHBIE
KBAIPATHOTO KBaJPaTHOTO ypaBHEHUS, poOJIeMbl, 0CO3HABATh (1 HHTEPTIPETHPOBATL B TIpEACTABIEHH O
HCTIONB30BaTh €€ P PEIICHUH Ciryqae He0OXOIMMOCTH) KOHEUHBIN pe3ynbTar, MaTEMaTUYECKOM HayKe KaKk
YpaBHCHIA YPaBHEHHH. BBIOMPATH CPECTBA JOCTHKCHUS LETH U3 cdepe genoBeUeCcKOH
MPETI0KEHHBIX, a TAK)Ke UCKAaTh X CAMOCTOSTENBHO; | AEATEIBHOCTH, 00 3Tamax eé
ITo3naBaTenbHBIC: CTPOUTH JTOTHYECKH pa3BUTHS, O €€ 3HAYMMOCTH IJIS
000CHOBaHHOE paccy’/IeHHE, BKIIOYaroee Pa3BUTHS LUBUIN3ALUY;
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHUKATHBHBIE: CAMOCTOATEIBHO
OPraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
39. dopmyna KOpHeH 3HaTh (hopMyIly KOpHEH PerynsiTuBHBIE: CAMOCTOSITENEHO OOHAPYKUBATH U Okonorudeckas KyJapTypa:
KBAIPATHOTO KBaJpaTHOT'O ypaBHEHUS, Q)OpMyJII/IpOBfTL y4eOHyIo 1pobiemy, onpeaensiTh LIEHHOCTHOE OTHOILIEHUE K
HCTONB30BaTh €€ IPHU PEIICHUH 1eb Y4eOHOH NeITeNbHOCTH MIPUPOJHOMY MHPY, TOTOBHOCTh
YPpaBHCHHA YPaBHEHHH. ITo3HaBaTenbHBIC: TOHUMAS TO3ULUIO JPYTOTO CIIeZI0BaTh HOpMaM
YeJIOBeKa, Pa3IN4aTh B €r0 peyr: MHEHHE (TOUKY MIPUPOJOOXPAHHOTO,
3pEeHHs), JOKA3aTeIbCTBO (apTyMEHTHI), (PaKTEHI; 3I0pOBBECOEPETAIOIIECTO
TUIOTE3bl, aKCHOMBI, TEOPHH MOBEJICHHUS;
KoMMyHUKATHBHBIE: YMETh B3[VITHYTh Ha CUTYAIHIO
C MHOM MO3HUIIMHU U JOTOBAPUBATECS C JIIOJIBMH HHBIX
MO3UILIMH
40. dopmyna KOpHeH 3HaTh hopMyIly KOpHEH PerynsTuBHBIC: BBIABUTaTh BEPCUU PELLICHUS I'oTOBHOCTE M CLTOCOOHOCTH
KBAJIPATHOTO KBaJpaTHOTO ypaBHEHUS, po6JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B 00yJaromuxcs K CaMOpPa3BUTHIO U
HCTIONB30BaTh €€ P PEIICHIH cirydae HeoOXOIMMOCTH) KOHEYHBIH pe3ynbTarT, camM000pa30BaHHUIO HA OCHOBE
YPpaBHCHH YpaBHEHHUH. BBIOMPATh CPENICTBA JOCTIDKEHUS LIEIH U3 MOTHUBAIMH K O0YICHHUIO U
MPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENLHO; | MO3HAHMIO;
ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KomMyHuUKaTHBHBIC: B TUCKYCCHH YMETh BBIABHHYTb
KOHTPapryMeHTBI
41. | Bropas ¢popmyia 3HaTh U yMETh IPUMEHATH PerynsiruBHBI€: COCTaBISATH (MHIMBUAYAIHHO WU B CdopmupoBath: KpeaTUBHOCTb
KOpHeii KBapaTHOro (bopmyiy A KOpHEH TPyTIIe) IUIaH PemIeH s MPoOIeMBbI MBIIIUTCHUS], THUIIHATHUBHI,
ypaBHEHus KBaJIpaTHOT'O YPaBHEHHUS C ITo3HaBaTenbHBIE: AaHATN3UPOBATH, CPABHUBATH, HaXOJYMBOCTH, aKTHBHOCTH TIPH

YCTHBIM BTOPBIM

KJIACCU(UITMPOBATH M 00001IaTh (HAaKTHI U SIBJICHUS

pemeHny apupMETHISCKHUX 33429




K03 (h(pUIIHEHTOM.

KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro

42. | Bropas ¢hopmya 3HaTh U yMETh IPUMEHATh PeryasiTuBHbIe: paboTas MO IUIaHY, CBEPSITH CBOU CdopmupoBaHbL:IEpBOHAYAIBHBIE
KOpHeil KBaIpaTHOro (bopmyny 11t KopHEn JIEWCTBHS C LIEIIBIO U, IPU HEOOXOJMMOCTH, TIpECTaB/IeHHA O
KBaJPaTHOT'O ypaBHEHUS C UCIIPABJIATH OMIMOKH CaMOCTOSTEIBHO (B TOM YMCIIE U | MAaTEMaTHYECKOH HayKe Kak
YpaBHCHH YETHBIM BTOPBIM KO3 (UIIMEHTOM | KOPPEKTHPOBATH IUIaH); cdepe JenoBedecKon

ITo3naBaTeabHBIC: YMETH ONPEAENATh BOSMOXKHBIE JeATeNIBHOCTH, 00 3Tanax eé
WCTOYHHKH HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD pasBUTHA, O €€ 3HAYMMOCTH JJIs
MOMCK MH(OPMAINH, aHATU3UPOBATh U OLICHUBATH €€ pa3sBUTHA LUBUIN3ALHH;
JIOCTOBEPHOCTB
KoMMyHHuKAaTHBHBIC: OTCTaNBas CBOIO TOUKY 3PEHHUS,
NPUBOAMTH aPIYMEHTBI, MOATBEPKAas UX haKkTaMu

43. | Pewenue 3amau YMeTb COCTaBIATh YpaBHEHME 10 | PeryJIsiTUBHBIE: B AMAJIOTE C YUUTEIEM YMeHue sCHO, TOYHO, TPaMOTHO

YCJIOBHIO 33la4M U PELIaTh €ro. COBEPLICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE u3J1araTh CBOU MBICIIH B YCTHOI U

KPUTEPUH OLIEHKU NUCbMEHHOH pedd, TOHNMAaTh
ITo3HaBaTebHBIE: TOHUMAS TO3UIHIO IPYTOTO CMBICJI IOCTABJICHHOH 3a/1a4H,
YeJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY BBICTPAaNBaTh aPTyMEHTAIIHIO,
3pEeHus), 10Ka3aTeIbCTBO (apryMeHThI), (haKThI; HIPUBOIUTH IPUMEPHI U
TUIIOTE3BbI, aKCHOMBI, TEOPUH KOHTPIPUMEDHI;
KoMmMyHHKaTHBHBIE: CAMOCTOSATENBHO
OPTaHM30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(onpenensaTh 00IINE LENTH, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T.11.);

44. | Pemenue 3amau YMeTh coCTaBIsTh ypaBHEHHE 110 | PeryJsiTUBHbBIE: cCaMOCTOSITEIFHO OOHApYXHUBATh U Okonorudeckas KyJabTypa:

YCJIOBUIO 3aJ1a4U U pe€uIaTh €To.

hopmynupoBath yueOHy0 pobaeMy, BBIIBUTATh
BEPCUU peIIeHUs MPoOIJIeMBbl, 0CO3HABATH (1
MHTEPIPETUPOBATH B ClTyuae HEOOXOJMMOCTH)
KOHEYHBIH pe3yJbTar, BBIOUpaTh CPeICTBa
JIOCTHKEHUSI LEITH U3 TIPEUIOKEHHBIX, a TAK)KE UCKATh
HX CaMOCTOSITENIBHO;

ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (GAaKTh! U SIBICHHUS
KoMMyHHKAaTHBHBIE: TOHUMAas TTO3ULIUIO PYTOTo,
pasiuarh B €ro peuu: MHEHHUE (TOUKY 3peHHs),
JIOKa3aTeIbCTBO (apTyMEHTHI), (haKkThl; THIOTE3HI,
AKCHOMBI, TEOPHUH YUUTHCS KPUTHYHO OTHOCUTBCS K
CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPH3HABAThH
OmuO0YHOCTH CBOETO MHEHHS (€CIIH OHO TAKOBO) U
KOPPEKTHPOBATh €ro

[IEHHOCTHOE OTHOIIICHHE K
HIPUPOAHOMY MHPY, TOTOBHOCTh
ClIeZIOBaTh HOpMaM
HIPUPOAOOXPAHHOTO,
3/I0pOBbECOEPETaIOLIEero
MIOBEJICHUS;




45. | HenonHbIe KBaIpaTHBIE 3HaTh OIpeeNieHIe HEOIHOro PerynsaTuBHBIC: B 1UAJIOTE C YYUTEIEM CdopmupoBath: KpeaTUBHOCTD
ypaBHEHHS KBaJIpaTHOI'0 ypaBHEHUS; COBEPLIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE MBIIIUIEHUS], UHUIIMATHUBBHI,
ITOPUTM pEIICHUsS YpaBHEHHIH, KPUTEPUH OLIEHKU HaXOAYMBOCTH, aKTUBHOCTH IIpU
YMETh pelIaTh HEMOJIHbIE ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOZMOXKHBIE peleHny apupMeTHIECKUX
KBaJpaTHbIC YPAaBHEHUS. WCTOYHHMKU HEOOXOIUMBIX CBEJICHHH, IPOU3BOAUTD 3a/1a4.
MOUCK MH(OPMAINK, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTB
KomMyHHUKaTHBHBIE: B TUCKYCCHH YMETh BBIIBHHYTh
KOHTPAapryMEHTBI
46. | HenonHbie KBaIpaTHBIE 3HaTh ONpeAEICHUE HETIOIHOTO PeryasiTuBHBIC: BBIIBUTaTh BEPCUU PEILIEHHS CdopmupoBaHsI:
ypaBHEHHS KBaJPaTHOTO yPaBHEHUS; § poOJIeMbl, 0CO3HABATH (1 HHTEPTIPETHPOBATL B NepBOHAYANbHBIE IPE/ICTABICHNAS
AIITOPUTM PEILICHUS YPaBHEHHIA, cirydae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTart, 0 MaTeMaTUYECKOH HayKe Kak
YMETb pPellaTh HETOIHbIE BBIOMPATH CPEZCTBA JOCTHKCHUS LIS U3 cdepe genoBedecKoi
KBa/IpaTHbIC YPaBHEHUS. NPe/ITI0KEHHBIX, a TAKKe UCKAaTh X CAMOCTOSTENIBHO; | AEATEIbHOCTH, 00 dTanax eé
Ilo3naBaTe/bHbIE: IOHUMAS IO3ULIAIO JPYIOrO pa3BUTHs, O €€ 3HAYUMOCTHU IS
4eJIOBEKa, pa3InyaTh B €r0 peun: MHEHHUE (TOUKY Pa3BUTHS LIUBWIN3ALIUY;
3pEeHus), T0Ka3aTeIbCTBO (apryMeHTBI), (haKThI;
TUIIOTE3bl, AKCHOMBI, TEOPUHU
KoMMyHuUKATHMBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
MPUBOANTH APTYMEHTHI, TOATBEPKAAs X (haKTaMu
47. | HenonHbIe KBaJIpaTHBIE 3HaTh OnpeeNeHre HEMOIHOrO PerynsiTuBHBIE: CAMOCTOSITEIHHO OOHAPYKUBATH CdopmupoBath: nepBOHAYATEHBIC
ypaBHEHHS KBaJpaTHOTO yPaBHEHUS; (hopmynupoBaTh yueOHYIO IPoOIEMy, ONPENENIATh MIPECTaBICHUS O
QITOPUTM PEIICHUS YPaBHEHHI, 1eJb Y4eOHOH JIeSITeIbHOCTH MaTEMaTUYECKOHM HayKe Kak
YMETB pellaTh HEMOJIHbIE ITo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, cdepe genoBeyecKoi
KBaJ[paTHbIE YPABHEHUSI. Kiaccu(UIMpoBaTh 1 00001aTh (GAKTHI U SIBICHHS JeATeNIbHOCTH, 00 3Tanax eé
KoMMyHUKATHBHBIE: CAMOCTOSATEIBHO pa3BUTHs, O €€ 3HAYUMOCTHU IS
OpPTraHU30BBIBATh YUeOHOE B3aMMOACHCTBHE B TPYIIIE Pa3BUTHS IUBUIIN3ALINY;
(ompenensTh 00IIMe LENH, JOTOBAPUBATHCS APYT C
JIPYTOM H T.11.);
48. | Konm poibHas paboma YmMmerb npumeHsTh | PeryasiTuBHble: paborasi 1o 1aHy, cBepsth cBou | ChopMupoBaTh:  KpeaTHBHOCTb
Ne 5. ITonyz0006an TEOpeTHYEeCKHe  3HaHMA  TPH | JEHCTBUA C LENbl0 M, TMpH HEOOXOIMMOCTH, | MBIIIJICHHUS, MHUINATHUBHI,
PELICHUH NPAaKTHYECKUX 33/IaHUH. | UCIIPABJIATh OIIUOKK CaMOCTOSTENBHO (B TOM YHCIIE M | HAXOAYMBOCTH, AKTUBHOCTH IIPH
KOPPEKTHPOBATH IUIaH); peneHny apupMeTHIECKIX 33139
Ilo3HaBaTenbHBIC: YMETH ONpPEAEIATh BO3MOXKHBIE
WUCTOYHMKNA HEOOXOIMMBIX CBEJCHUH, INPOM3BOIANTH
MOUCK MH(OpManny, aHAIM3UPOBAaTh U OLIEHHBATH €
JIOCTOBEPHOCTh
KomMMyHHUKaTHBHBIE: B JUCKYCCUU YMETh BBIIBUHYTh
KOHTPapTryMEHTHI
49. | PaGoTa HajJ OIIUOKAMU. 3nate Teopemy Buera; ymers PerynsaTuBHBI€: BHIABUTAaTh BEPCUU PELLICHUS Okonorudeckas KyJapTypa:

Koppekunonnas
pabota Teopema Buera

NIPUMEHSATh €€ IPU PELLEHUN
KBaJIpaTHBIX YPABHEHUM.

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B
cirydae HeoOXOIMMOCTH) KOHEYHBIH pPe3ynbTarT,

LIEHHOCTHOE OTHOILIEHUE K
TPUPOJTHOMY MUPY, TOTOBHOCTD




BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3
MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIIHLHO;
Ilo3HaBaTebHBIE: CTPOUTH JOTHICCKH
000CHOBAHHOE pPacCyKICHUE, BKIIOYAOIICE
YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBS3EH
KoMMyHHKATHBHBIE: : YUUTHCS KPUTHIHO
OTHOCHTBCSI K CBOEMY MHEHHIO, C IOCTOMHCTBOM
MIPU3HABATH OMMOOYHOCTH CBOCTO MHEHUS (€CII OHO
TaKOBO) M KOPPEKTHPOBATH €r0

ClIeZIoBaTh HOpMaM
MIPUPOJO0XPAHHOTO,
30pOBbECOEPEraroIero
MIOBEJICHHUS;

50. | Teopema Buera 3Hath TeopeMy Buera; ymers PeryasTuBHbIE: COCTABIATH (MHAUBHIYaIbHO MM B I'0TOBHOCTE U CIIOCOOHOCTH
NPUMEHSATD €€ IPH PeIIeHHH IpyNIe) IJIaH PELICHNs MPOOIIeMBI 00Y4aroIINXCs K CAMOPA3BUTHIO
KBAJIPATHBIX YPABHCHHIL. ITo3HaBaTe/IbHBIE: YMETh ONPENEISATh BO3MOXKHBIC caM0oOOpa30BaHHUIO Ha OCHOBE
MCTOYHHKH HEOOXOIUMBIX CBEACHHH, IPOM3BOIUTh MOTHBALIUH K 00yYCHUIO U
MOUCK MH(OpPMAIINH, aHAJTM3UPOBATh M OLIEHUBATH €€ NO3HAHUIO;
JIOCTOBEPHOCTh
KoMMyHHKaTHBHBIE: TIOHUMAs! TO3ULIUIO JPYTOro,
pa3nuYaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTryMEHTHI), (haKThl; THIOTE3bI,
AKCHOMBI, TEOPUH
51. | Pa3oxkeHue 3HaTh (opMyiy Aist pasnoxkeHus | PeryasTuBHbIe: paboTas 1O IUIaHy, CBEPSATH CBOU CdopmupoBath: KpeaTHBHOCTD
KBAJPATHOTO KBaJIpaTHOTO TpeX4IeHa Ha JEUCTBYS C LETIBI0 |, IPU HEOOXOIUMOCTH, MBILUICHUS], THULUATHBHI,

.. MHOKHTEIH; YMETh NPHMCHSTD UCTIPaBIAITh OIIMOKH CAMOCTOSATENBHO (B TOM YHCIIE U | HAXOIYMUBOCTH, aKTHUBHOCTH IIPH
TpexticHa Ha ee. KOPPEKTUPOBATH IUIAH); pelIeHnn apupMeTHISCKUX
MHOKHUTEJIN Io3naBaTellbHbIE: AHATU3UPOBATh, CPABHUBATS, 3a1au.

KIaccu(UIPOBaTh M 00001IaTh (haKTHI U SBICHUS
KoMMyHHKaTHBHBIE: B IUCKYCCHU YMETh BBIIIBUHYTh
KOHTPapryMeHTbI
52. | Pa3iaoxxeHue 3HaTh (hopMyITy JJIsl pazfiokeHus | PeryjasiTHBHBIE: B Aualiore ¢ yuuTeneM CdopmupoBaHsI:
KBAJ[PaTHOTO KBaJIpaTHOTO TpeX4JieHa Ha COBEPLICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHbIE nepBOHAYANbHbIC NPEACTABICHHA

.. MHOXKUTEJIH; YMETh PUMEHSITh KPUTEPUH OLEHKH 0 MaTeMaTH4YecKoil HayKe Kak

TPEXUJICHA Ha . o
ee. IMo3HnaBaTe/IbHBIE: IOHUMAsI TIO3ULIMIO IPYTOr0 cdepe yenoBeueckoit
MHOKHUTEJIN 4eI0BeKa, pPas3IndaTh B €10 peud: MHeHHUE (TOUKY JeATeIbHOCTH, 00 ITanax eé
3peHHs), 10KA3aTeNbCTBO (ApPTyMEHTHI), (haKThI; pa3BUTHS, O €€ 3HAYUMOCTH ISt
THIIOTE3bI, aKCHOMBI, TECOPUU pa3BUTHS IUBHIN3ALUH;
KoMMyHHKAaTHBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
NPHBOJHUTh APTYMEHTBI, MOATBEPKAAs UX (akTaMu
53. | Paznoxenue 3HaTh (GopMyITy IS paziiokeHus | PeryasiTuBHBbIe: B aualiore ¢ yuuTeneM YMeHue sICHO, TOYHO, TPaMOTHO
KBAJPAaTHOTO KBaJIpaTHOTO TPEeXWICHA Ha COBEpIIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE u3NaraTh CBOM MBICIH B YCTHOH 1

.. MHOXKUTEJH; YMETb IPUMEHSTh KPUTEPUH OLICHKH MUCHbMEHHON P4, MOHUMATh
TpexHiicHa Ha ee. IMo3HaBaTesbHbBIE: CTPOUTH JIOTHYECKU CMBICJI [TOCTABJICHHOH 3324,
MHOXHUTCIN

000CHOBaHHOE PACCYKACHHUE, BKITFOUAOIIEe
YCTaHOBJICHUC MMPUINHHO-CJICICTBCHHBIX CBI3eH

BBICTPanBaTh apryMeHTaLUIO,
NIPUBOJIUTH IPUMEPHI U




KoMMyHHKAaTHBHBIE: CAMOCTOSTEILHO
OpPTraHU30BBIBATh YUCOHOE B3aMO/ICHCTBHE B TPYIIIC
(ompenensaTh OOMIKE 1SN, TOTOBAPUBATHLCS IPYT C
JIPYTOM U T.1.);

KOHTPIIPUMEPHI;

54. | Konmpoavnaa 1 YMeTh IPUMEHSTh PerynsiTuBHBIE: BBIABUTATH BEPCUH PEIICHHS Okosornyeckas KyJibTypa:
padoma Ne 6. TEOpeTHYECKHE 3HAHUS IPU npo0OJIeMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B LICHHOCTHOE OTHOIIECHHE K
Keao pELICHNH NPAaKTHYECKUX 33IaHUi. | cllydae HeoOXOJIUMOCTH) KOHEUHBII pe3ynbTar, MIPUPOTHOMY MUPY, TOTOBHOCTh

éacpamnuvle BBIOMPATH CPECTBA JOCTHKCHUS LIETH U3 CJIEI0BATh HOPMAaM

ypasnenun IPEIOKEHHBIX, @ TAKKE UCKATh HX CAMOCTOSATENBHO; | IPHPOAOOXPAHHOTO,
ITo3HaBaTe/IbHbIE: AHATN3UPOBATh, CPABHUBATH, 3/I0pOBBECOEPETAIONIETO
KIaccu(UIPoBaTh ¥ 060011aTh (HaKTH U SBICHUS TTOBEICHHUS;
KoMMyHHKATHBHBIE: YIUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OIIMOOYHOCTH CBOETO MHEHHMSI (€CII OHO TaKOBO) U
KOPPEKTHPOBATh €ro

Cucrembl ypaBHeHHUH 19

55. | PaGoTa Ha/1 OMIKOKAMHU. 1 3HATh NOHSATHUS YpaBHEHHE C PerynsiTuBHBIE: CAMOCTOSITEIbHO OOHAPYKUBATH T'oToBHOCTE M CTTOCOOHOCTH

KoppeKiuoHHast JBYMsI IEPEMEHHBIMU M UX (bopMmepOBim, y4eOHyI0 TpoOIeMy, ONpeeNsATh 00y4JaroImuXxcs K CaMOPa3BUTHIO U
6 TiHeiinoe pELICHUs; yMETh PeIIaTh 1eTb Y4eOHOH NeITeNbHOCTH caM000pa30BaHMIO HAa OCHOBE

paboTa JIMHEHBIE YPaBHEHNUS C ABYMS ITo3HaBaTe/IbHBIE: YMETH ONPENEISATH BO3MOKHbIC MOTHBALUH K O0YUEHHIO U
YPaBHCHHUC C IByMA MIepEeMEHHBIMH. WCTOYHHMKN HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD TIO3HAHMIO;
MNEPEMECHHBIMU MOUCK MH(OpPMAaIINH, aHAJTU3UPOBATh M OLIEHUBATH €€

JIOCTOBEPHOCTh

KoMMyHHKaTHBHBIE: B IUCKYCCHU YMETh BBIIIBUHYTh

KOHTPapryMeHTbI

56. | I'paduk nuHEHHOTO 1 3HaTh BUJ TpaduKa THHEHHOTO PerynsTuBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBaHsI:

YPaBHEHHUS C ABYMSI ypaBHEHHS C IBYMsI npo0JIeMbl, 0CO3HABATh (1 HHTEPNIPETHPOBAT B nepBOHAYANbHbIC NPEACTABICHHA
NepEeMEHHBIMU; YMETh CTPOHUTh cily4ae HeoOXOIMMOCTH) KOHEUHBIH pe3yJbTar, 0 MaTeMaTHYeCKOW HayKe Kak
TICpEMCHHBIMH Takue rpaduku. 3HaTh MOHATHE BBIOMPATH CPEJICTBA JOCTHKEHUS e U3 cdepe denoBeyecKoi
yrioBoro ko3 dunmenrta u MPE/II0KEHHBIX, a TaK)Ke UCKATh X CAMOCTOSITENBHO; | IEATeIbHOCTH, 00 JTamax eé
3aBUCHMOCTb NOJIOKeHHs IpsiMoil | [lo3HaBaTeIbHBIE: CTPOUTD JIOTHYECKU pa3BHUTHSL, O €€ 3HAUUMOCTH ISl
OT YIJIOBOT'O KO3 (PHUINEHTA; 000CHOBaHHOE paccy’k/IeHHe, BKIIOYAIOIIee Pa3BUTHS IUBHIM3ALIUH;
YMETh [IEPEXOIUTh OT YPaBHEHHUs | YCTaHOBJIEHHE NPUUYMHHO-CJICACTBEHHBIX CBSI3eH
BUa ax + 8y =c¢ KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO
OpraHU30BbBIBATH Y4eOHOE B3aUMOJIEHCTBHE B IPYIIIe
(ompenensaTh 00IIHME LENH, JOTOBAPUBATELCS APYT C
JIPYTOM H T.11.);
57. | I'padux nuHeHHOTO 1 3HaThk BUJ TpaduKa THHEHHOTO PeryasiTuBHBIE: COCTAaBIATH (MHINBHYaIbHO HIIH B CdopmupoBaTh: epBOHAYAIEHBIC

YpPaBHEHUSA C IByMsI
IIEpEMEHHBIMU

YpaBHEHHUsI C IBYMSI
MepEeMEHHBIMU; YMETh CTPOUTh
Takue rpaduku. 3HaTh NOHATHE
yrJI0BOro ko3¢ ¢puunenra u

TPyTIIe) IUIaH PemIeH s MPoOIeMBbI
IMo3naBaTe/bHbBIE: AHATU3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (aKThl U SIBICHHUS
KoMMyHHKATHBHBIE: : YUUTHCS] KDUTHYHO

MIPEJCTaBICHHUS O
MaTeMaTH4YeCKON HayKe KaK
cdepe YenoBedecKoi

JIeSITETbHOCTH, 00 dTamax eé




3aBUCHMOCTb TOJIOKEHHUS PSIMOH
OT YIJIOBOT'O KO PHUIINEHTA;
YMETh NEPEXOJUTh OT ypaBHEHHS
BUJla ax + 8y =c¢

OTHOCHUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTH CBOETO MHEHUS (€CIIH OHO
TaKOBO) U KOPPEKTUPOBATH €r0

pa3BuTu«d, O e€ 3HAUYMMOCTH IS
Pa3BUTHA HUBWIN3AIUN,

58. | YpaBHenue npsmoi 3HaTh 0 3aBUCHMOCTH PerynsiruBHbIe: paboTas 1o IiaHy, CBEPSITh CBOH Okosornyeckas KyJibTypa:
BHA y - kx +] pacriooXeHus IpsIMOit Ha JIEWCTBHS C LIEIIBIO U, IPU HEOOXOJMMOCTH, LIEHHOCTHOE OTHOILIEHUE K
IUIOCKOCTH OT UCIIPABJIATH OLIMOKN CaMOCTOSTENBHO (B TOM YHCIE U | NPUPOJHOMY MUPY, TOTOBHOCTh
KOX(QPHUIHIEHTOB K U [; yMETh KOPPEKTHPOBATH IUIaH); CIIeZIOBaTh HOpMaM
CTPOHTH IPSIMBIE. Ilo3HaBaTenbHbIE: TIOHUMAS TTIO3UIIIO IPYTOTO MIPUPOI00XPAHHOTO,
YeII0BeKa, Pa3INiaTh B €r0 pedr: MHEHHE (TOUKY 3I0pOBBECOEPETAIOIIETO
3peHMsT), T0Ka3aTeIbCTBO (APTYMEHTHI), (haKTHI; TTOBEICHHUS;
TUIIOTE3bI, AKCHOMEI, TCOPHH
KomMyHUKaTHBHBIE: B TUCKYCCHH YMETh BHIABHHYTh
KOHTPapryMEHTbI
59. YPaBHeHI/Ie HpﬁMOﬁ 3HaTh 0 3aBUCUMOCTH PeryasiTuBHbIE: B UaJI0TE C yUYUTEIEM I'0TOBHOCTH ¥ CIIOCOOHOCTH
BHza y - kx +1 pacroJIoKeHus IpsIMOil Ha COBEPLICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE 00Y4aIOIINXCsl K CAMOPa3BUTHIO
IUIOCKOCTH OT KPUTEPUH OLIEHKU caM000pa30BaHHUIO HA OCHOBE
K03(h(ULIHMEHTOB K U [; yMETh IMo3naBaTesibHbIE: BHIUUTHIBATH BCE YPOBHU MOTHBAIMH K O0YYSHHIO U
CTPOUTD TIPSIMBIE. TEKCTOBOI HHpOpMaUU MIO3HaHUIO;
KoMMyHuUKATHBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
MIPUBOJIUTH aPTYMEHTHI, OATBEPKAAs UX (paKTaMu
60. | YpaBHeHuUE MPSIMOI 3HaTh O 3aBUCUIMOCTH PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATh H CdopmupoBaTh: KpeaTHBHOCTH
Braa y - kx +1 PAacCIIOIOKEHHS TIPSIMO Ha (bopMmepOBim, yaeOHYI0 TIpo0IIeMy, ONIPENeIsATh MBIIUTCHUS, THUIIHATHUBEI,
IUTOCKOCTH OT 1ens y4eOHOU IeATeNEHOCTH HaXOMYMBOCTH, aKTHBHOCTH TIPH
KOX(PHUIIEHTOB K U [; yMETh Ilo3HaBaTeabHBIE: CTPOUTH JOTHICCKH peureHnn apuGMETHISCKIX
CTPOHTH TPSMBIE. 000CHOBaHHOE pacCy’KICHHE, BKIIOYAOIIEe 3amad.
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHUKATHBHBIE: CAMOCTOSATEIIBHO
OpPraHU30BBIBATh YUeOHOE B3aMMOACHCTBHE B TPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATECS APYT C
JIPYTOM H T.11.);
61. | YpaBHeHue npsmMoi 3HAaTh 0 3aBUCUIMOCTH PerynsiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH U CdopmupoBath: KpeaTUBHOCTh

Bujay - kx +l

PacIoJIOKEHUS IPIMOU Ha
TUTOCKOCTH OT
KOX(PHUIUEHTOB K ¥ [; yMETh
CTPOHTH TPSMBIE.

hopmynupoBath yueOHYyI0 pobdIeMy, OnpeaesiTh
1eJb Yu4eOHOH eI TeIbHOCTH

ITo3naBaTenbHbBIE: CTPOUTH JIOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSA3EH
KoMMyHHKAaTHBHBIE: CAMOCTOSTEIHHO
OPTraHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(ompenensaTs oOmIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);

MBIIUICHHS], THUIIMATHUBBI,
HaXOJYMBOCTH, aKTUBHOCTH TIPH
peleHny apupmMeTHIeCKUX
3ajad.




62. | Cuctembl ypaBHEHUI OBnasieTh NOHSITHEM «CHUCTEMa PerynsiTuBHBIE: BBIABUTATH BEPCUH PEIICHHUS CdopmupoBaHsI:
ypaBHEHHID. npo0OJIeMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B TIepBOHAYANILHBIE IPE/ICTABICHUS
ciry4ae Heo0OXOIMMOCTH) KOHEUHBIH pe3ynbTar, 0 MaTeMaTHYeCcKOil HayKe Kak
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3 cdepe denoBeyecKoi
NPE/ITI0KEHHBIX, a TAK)Ke UCKATh X CAMOCTOSITENBHO; | IEATEIbHOCTH, 00 dTanax eé
ITo3naBaTenbHbBIE: AaHATU3UPOBATH, CPABHUBATH, pa3BHUTHSL, O €€ 3HAUUMOCTH ISl
KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U ABICHUS Pa3BUTHA [TUBIITH3AIII;
KoMMyHHKATHBHBIE: TOHUMAas TTO3ULUIO JPYTOTo,
pa3nu9aTh B €T0 PeUN: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeNnbCTBO (apTYMEHTHI), (PaKThl; THIIOTE3HI,
AKCHOMBI, TEOPUH
63. | Pemrenue cucrem OBnazeTs NOHATHEM «CHCTEMA PerynsiTuBHbBI€: BBIABUTATH BEPCUH PEIICHHS CdopmupoBaHsI:
YPaBHEHHUIA CIIOCOGOM YpaBHEHHI». YMETh periaTh po0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B TIepBOHAYANILHBIE IPEICTABICHUS
CUCTEMY CIIOCOOOM CIIOKEHHSI. cily4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar, 0 MaTeMaTH4YecKOil HayKe Kak
CIIOMKCHHA BBIOMPATh CPEJICTBA JOCTHIKECHUSI LIENTH U3 cdepe dyenoBeyecKoit
NPe/II0KEHHBIX, a TAKKe UCKAaTh UX CAMOCTOSTEIBHO; | IEATEIbHOCTH, 00 dTanax eé
IMo3naBaTe/bHBIE: aHATU3UPOBATh, CPABHUBATH, pas3BUTHSL, O €€ 3HAUUMOCTH ISl
ki1accuuuupoBaTh U 00001ATh (HaKThI U SBICHUS Pa3BUTHS LUBWIN3ALIUY;
KoMMyHHKaTHBHBIE: TIOHUMAs! TO3ULIUIO JPYTOro,
pas3nuyaTth B €ro peur: MHEHHE (TOUKY 3pEHHS),
JIOKa3aTeIbCTBO (apPTYMEHTHI), (haKThl; THIOTE3HI,
AKCHOMBI, TEOPUH
64. | Pemenne cucrem OBnazieTb NOHATHEM «CHCTEMa PerynsiTuBHBI€: COCTaBIATH (MHAUBUAYAIHHO WIN B YMeHue sICHO, TOYHO, TPAMOTHO
YPaBHEHHUIA CIIOCOGOM ypaBHEHHI». YMETh peraTh TpyIINe) IJIaH peeHuns MpodIeMbl M3J1araTh CBOM MBICIH B YCTHOHU H
CHCTEMY CIIOCOOOM CIIOXKEHHSI. ITo3naBaTesbHBIE: YMETH ONPENEISATH BO3MOKHbIC MTMCEMEHHON peuH, TOHNUMATh
CHOKCHIA HMCTOYHUKU HEOOXOUMBIX CBEJICHUH, MPOU3BOIUTH CMBICTI IIOCTaBJICHHOH 3a7jauH,
IIOHUCK I/IH(bopMaL[I/II/I, AHAJIU3UPOBATH U OLICHUBATH eé BBICTpanMBaTh apryMEeHTaIUIO,
JIOCTOBEPHOCTD MIPUBOAUTH IPUMEPBI U
KoMMyHHKATHBHBIE: YYUTHCS KDUTUYHO OTHOCUTBCS | KOHTPIIPUMEPHI;
K CBOEMY MHCHHIO, C TOCTOMHCTBOM IMPU3HABATH
OIMOO0YHOCTH CBOETO MHEHHMSI (€CIIH OHO TAKOBO) U
KOPPEKTHPOBATh €T0
65. | Pemtenue cucrem OBnazeTb NOHATHEM «CHCTEMa PerynsiruBHbIe: paboTas 1o miaHy, CBEpSITh CBOH OKoyorn4eckas KyJibTypa:

ypaBHEHUH CITOCOOOM
CIIOKECHHUS

ypaBHEHUI». YMETh pelIaTh
CHCTEMY CLOCOOOM CII0KEHHUS.

JIEUCTBHS C LIEIBIO U, IPU HEOOXOJMMOCTH,
UCTIPABJIATH OIIMOKH CaMOCTOSITENIBHO (B TOM YHCIIE U
KOPPEKTHPOBATH IUIaH);

ITo3HaBaTenbHBIE: TOHUMAS TO3ULUIO JPYTOTO
4eJI0BEKa, pa3auyaTh B €70 peUn: MHEHUE (TOUKY
3pEeHHsT), 10Ka3aTeIbCTBO (APTYMEHTHI), (JaKTHI;
TUIIOTE3bI, aKCUOMBI, TCOPHUU

KoMMmyHuKaTHBHBIE: B JUCKYCCUU YMETh BbIIIBUHYTh
KOHTPApTyMEHTEI

LIEHHOCTHOE OTHOIIEHUE K
TIPUPOTHOMY MUPY, TOTOBHOCTD
cJen0BaTh HOpMaM
TIPUPOIOOXPAHHOTO,
3I0pOBBECOECPETAIOIIECTO
TIOBEICHUS;




66. | Pemrenne cucreM OBnageTs aropuTMOM pelieHuss | PeryiiTUBHBIE: B AUANOre C yUuTelIeM I'oToBHOCTB M CTIOCOOHOCTD
ypaBHEHHIT CIoco6oM CHCTEM ypaBHEHHH CIIOCOOOM COBEPLIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE 00y4aroInXCsl K CAaMOPa3BUTHIO
MIOJICTAHOBKH; YMETb pelIaTh KPUTEPUH OLIEHKU caM000pa30BaHHUIO HA OCHOBE
IOACTaHOBKH CUCTEMBI ypaBHEHHH CIIOCOOOM ITo3HaBaTebHBIE: CTPOUTH JOTMYECKU MOTHUBALIUHU K O0YUYEHHIO U
NIOJCTaHOBKHU. 000CHOBaHHOE pacCy’KAEeHUE, BKIIOYAIOLIee TIO3HAHUIO;
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: OTCTaNBasl CBOIO TOUKY 3PEHHUS,
MPUBOANTH aPTYMEHTHI, IOATBEPKAAs HX (paKTaMu
67. | Pemienue cucreM OBnazeTh anropuTMOM pemieHnsT | PeryasiTHBHBIE: BEIIBUIATh BEPCUH PELICHUS CdopmupoBath: nepBOHAYAIBHBIC
ypaBHEHHIT CIoco6oM CHCTEM ypaBHEHHH CIIOCOOOM poOJIeMbl, 0CO3HABATh (M HHTEPIPETUPOBATH B MIPEJCTABICHHUS O
MIOJICTAHOBKH; YMETh PelIaTh Ciryqae He0OXOIMMOCTH) KOHEUHBII pe3ynbTar, MaTeMaTUYECKOHM HayKe KaKk
TIOACTaHOBKH CHCTEMBbI ypaBHEHHUH CII0OCOO0OM BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 cdepe gernoBeyecKoi
MOJICTAHOBKHU. MPE/TI0KEHHBIX, a TaK)Ke HCKAaTh X CAMOCTOSITENBHO; | IEATEIbHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIE: aHATU3UPOBATh, CPDABHUBATD, pa3BUTHs, O €€ 3HAYUMOCTH IS
ki1accuuuupoBaTh U 00001IATh (GaKThI U SBICHUS Pa3BUTHS LIUBWIN3ALIUY;
KoMMyHUKATHBHBIE: CAMOCTOSATEIBHO
OPraHH30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
68. | Pemnenue cuctem OBnazeTh anropuT™MoM penicHuss | PeryasiTuBHbIE: B JUajiore ¢ y4uTeneM CdopmupoBaHbL:IEpBOHAYAIBHBIE
ypaBHEHHIT CIIOcOGOM CHCTEM ypaBHEHHH CIIOCOOOM COBEPIIEHCTBOBATH CAMOCTOSITENIFHO BEIpaOOTaHHBIC MIPECTaBICHUS O
MOJICTAHOBKH; YMETb PelIaTh KPUTEPHH OLIEHKU MaTEMaTUYECKOM HayKe Kak
TOACTaHOBKH CHCTEMBbI ypaBHEHHUH CII0COO0M ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH cdepe denoBeyecKoi
OJICTAHOBKHU. 000CHOBaHHOE paccy k/IeHHE, BKIIOYaroIIee JeATeNIbHOCTH, 00 3Tanax eé
YCTaHOBJIEHHE IPUYHHHO-CIIEJICTBEHHBIX CBA3EH pa3BUTHS, O €€ 3HAYUMOCTH IJIst
KoMMyHUKATHBHBIE: YIUTHCS KDUTUYHO OTHOCUTBCS | Pa3BUTHS LIUBUIIN3ALINY,
K CBOEMY MHEHHUIO, C JIOCTOUHCTBOM IIPU3HABaTh
OIMOO0YHOCTH CBOETO MHEHHSI (€CIIH OHO TAKOBO) U
KOPPEKTUPOBATH €ro
69. | Pemenue 3amay ¢ YMeTh pelaTh 3a1auu ¢ PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS YMEHHE ACHO, TOUHO, TPAMOTHO
[IOMOIIBIO CHCTEM IIOMOIIBIO CUCTEMBI YPaBHEHUM. po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B U3J1araTh CBOU MBICIIH B YCTHOI U
o cirydae HeoOXOAMMOCTH) KOHEYHBIH pe3ynbTarT, IIUCbMEHHOM peuu, IOHUMAaTh
YpaBHCHHIN BBIOMPATH CPECTBA JOCTHKEHUS LENH U3 CMBICJI IOCTABJIEHHOH 3a/1a4H,
MPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENBHO; | BBICTPAUBAaTh apryMEHTALUIO,
ITo3HaBaTeabHBIC: YMEThH ONPEACIIATH BOSMOXKHBIE MIPUBOAUTH IPUMEPHI U
MCTOYHHMKN HEOOXOIMMBIX CBEJICHHH, TPOU3BOANTD KOHTPIPUMEDHI;
MOUCK MH(OPMAINH, aHAJTU3UPOBATh U OLICHUBATD €€
JIOCTOBEPHOCTh
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BBIIBHHYTH
KOHTPapTryMEHTHI
70. | Pemenue 3amay ¢ YMeTh pelaTh 3a1auu ¢ PerynsaTuBHBIC: BHIABUTAaTh BEPCUU PELLIEHUS DKOJIOTHYECKAs KyJIbTypa:

IIOMOIIBIO CUCTEM

IIOMOILBIO CUCTEMBI YPaBHEHUM.

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B

HNCHHOCTHOC OTHOIICHUE K




YpaBHEHUH ciy4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar, MIPUPOTHOMY MUPY, TOTOBHOCTh
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3 CJIeIOBaTh HOPMaM
NPE/ITI0KEHHBIX, a TAK)XKe UCKATh X CAMOCTOSTENBHO; | MPUPOJOOXPAHHOTIO,
IMo3naBaTesbHBIE: TOHUMAS TIO3ULINIO IPYTOTO 30pOBbECOEPEraroIero
YeJI0BeKa, pa3inuaTh B €r0 Pe4n: MHEHHUE (TOUKY TIOBEICHMS;
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THITOTE3bI, aKCHOMBI, TECOPHHU
KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OPTaHHU30BBIBATh YIEOHOE B3aMMO/ICHCTBHE B IPYIIIE
(ompenensaTh oOmIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);
71. | 3agaun Ha IMomyanTs HAaBBIK penIeHus 3a1ad, | PeryJsTHBHbIe: COCTaBIATh (MHIMBHUIYAIFHO W B c(opMHUpPOBaTH: KPEATHBHOCTh
KOODINHATHOM CBSI3aHHBIX C B3aHMHBIM TpyIIe) MJIaH pemeHNs POOIEMBbI MBIIIJICHUS, HTHULIAATHUBEL,
pacmoyio’keHHEeM NPSAMBIX Ha IMo3HaBaTenbHbBIE: CTPOUTH JIOTHYECKU HaxOJAYMBOCTH, aKTUBHOCTH MIPU
TIIOCKOCTH KOOPAWHATHOM IIIIOCKOCTH. 000CHOBaHHOE pacCy’kKAeHUE, BKIIOYAoIIee peleHny apupMeTHIECKUX 33134
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH
KoMMyHHKATHBHBIE: YYUTHCS KDUTUUYHO OTHOCUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OIIMOOYHOCTh CBOETO MHEHHMSI (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €T
72. | 3agaun Ha [MomyanTs HaBBIK penIieHus 3aa4, | PeryjasTuBHble: paboTas 10 IUIaHy, CBEPATH CBOU c(OpMHUPOBaHBIL:
KOODINHATHOM CBSI3aHHBIX C B3aHMHBIM JEUCTBHSA C LENBIO U, IPU HEOOXOJHUMOCTH, TIePBOHAYAIbHBIC IPE/ICTABTCHHA
PAacIIOI0KEHHEM MPSMBIX Ha WCIIPABIIATH OIIMOKN CAMOCTOSITENBHO (B TOM YHCIE€ M | O MaTeMaTHYeCKOil Hayke Kak
TIIOCKOCTH KOOPJIMHATHON TJIOCKOCTH. KOPPEKTHPOBATH IUIaH); cdepe genoBeyecKoi
ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH, JeATeNIbHOCTH, 00 3Tanax eé
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS pas3BUTHSL, O €€ 3HAUUMOCTH JIsI
KoMMyHHKaTHBHBIE: TIOHUMAas! TO3ULIUIO JPYrOro, pa3BUTHUS LIUBUIM3ALIUH;
pa3nuYaTh B €T0 PEUN: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTryMEHThI), (haKThl; THIIOTE3bI,
AKCHOMBI, TEOPHH
73. | Konmponvnas paboma YMeTh IPUMEHSITh PerynsiTuBHbBIE: BBIIBUTATh BEPCUH PEIICHHUS YMeHue sICHO, TOYHO, IPaAMOTHO
Ne 7. Cucmempwt TEOpETUYECKHE 3HAHUS IIPH npoOJIeMbl, 0CO3HaBAaTh (M MHTEPIPETUPOBATH B U3JIaraTh CBOU MBICJIH B YCTHOH U
ypasuenuii pELIeHNH NPAaKTHIECKNX 33/IlaHUH. | Cllydae HeoOXOIMMOCTH) KOHEUHBII pe3ybTar, MTMCEMEHHON peuH, IOHMUMATh

BBIOMPATH CPEJICTBA JOCTHKEHUS e 13
MPE/ITI0KEHHBIX, a TAK)Ke HCKATh X CAMOCTOSITEIBHO;
ITo3naBaTesbHbBIE: aHATU3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (GAaKThI U SBICHHS
KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OmMO0YHOCTH CBOETO MHEHHS (€CIT OHO TAKOBO) U
KOPPEKTHPOBATh €ro

CMBICJI IOCTABJICHHOH 3a/1a4H,
BBICTPANBAaTh apryMEHTALUIO,
TIPUBOJUTH TIIPUMEPHI U
KOHTPIIPUMEPHI;




DyHKIHHT 13
74. | Pabora Hag OIIMOKAMU. 1 YMeTh unTaTh rpad UKy, PeryasiTuBHBIE: CaMOCTOSITEIIEHO OOHAPYKUBAThH U I'oTOBHOCTH ¥ CLIOCOOHOCTH
KoppekiuoHHast AHATU3UPYSI OIMCAHHBIC MU (bopMyanOBfTb yaeOHy10 Ipo0IeMy, ONpenesiTh 00yJaromuxcs K CaMOPa3BUTHIO
6 Urenue CUTYaLIUU. 1eNb yu4eOHO! IeATeTbHOCTH camM000pa30BaHMUIO HAa OCHOBE
pabota Ilo3naBaTenbHbIE: YMETh ONPEAEISATH BO3MOKHBIE MOTHBAINH K 00y4SHHIO U
rpaduxoB HCTOYHUKH HEOOXOAUMBIX CBEJCHHUH, IPOU3BOUTE MTO3HAHMIO;
MOVCK MH(POPMAITNH, aHATTU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHHUKAaTHBHBIE: CAMOCTOSATENIBHO
OpraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM U T.11.);
75. | Yto Takoe (byHKHHﬂ 1 OBaeTh MOHATHEM «PYHKIUAY». | PeryjJsiTHBHBIE: B TUATIOTE C YIUTEIEM CdopmupoBaTh: KpeaTHBHOCTh
YMeThb UCTIONIB30BaTh COBEPLIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE MBIIUICHUS, HTHULUATHUBBI,
(YHKIIMOHAIBHYIO CHMBOJIMKY KPUTEPUH OLIEHKU HaXOTYMBOCTH, aKTUBHOCTH IpU
IIpH peLIeHNN 3aJa4, cBsA3aHHbIX ¢ | Ilo3HaBaTe/IbHbIE: aHAIU3UPOBATh, CPABHUBATD, penreHnn apuHMETHYSCKIX 3a0a4
MTOHATHEM «(DYHKITUS». KIaccu(pUIIPoBaTh M 00001IaTh (HaKTHl U SBICHUS
KoMMmyHuKaTuBHBIE: ¢ YUUTHCS KPUTHYHO
OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MIPU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CITH OHO
TaKOBO) M KOPPEKTUPOBATH €r0
76. | Uro takoe HyHKIIHS 1 OgnazneTh NoHsATHEM «pyHKIUs. | PeryasiTuBHBbIE: B Auanore ¢ yuutenem CdopmupoBaTh: KpeaTUBHOCTh
YMeTh UCTIONIB30BATh COBEpPILIEHCTBOBATh CAMOCTOSATENIFHO BEIpaOOTaHHBIE MBIIUICHUS, HTHULIHATHUBBI,
(YHKIMOHAIBHYIO CHMBOJIMKY KPUTEPHUH OLIEHKU HAXOJYMBOCTH, aKTUBHOCTH TIPU
IIPU PELICHNH 3a/1a4, CBA3aHHBIX ¢ | IIo3HaBaTebHBIE: aHANU3UPOBATh, CPABHUBATH, pemeHnn apupMeTHIECKUX 3a1a4
MOHATHEM «(DYHKIUS. kiaccuduuupoBaTh U 00001AaTh (HaKThl U SBICHUS
KoMMyHUKATHBHBIE: : YIUTHCS KPUTHIHO
OTHOCHUTBCS] K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MIPU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CIIH OHO
TaKOBO) M KOPPEKTHPOBATH €r0
77. | T'padux pyHKITUN 1 Haxonuts ¢ moMotnsio rpaduka PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH H CchopmupoBaHsr:
3HAaYCHUE QPYHKITUH IO dhopMynrpoBaTh yaeOHYIO PoOIEMYy, OTIPEICIITh MepBOHAYAJIbHbIE NPEACTABIECHUS
3aJaHHOMY 3HAUCHHIO apTyMEHTa | IeNb Y4eOHOU AeATeIFHOCTH 0 MaTeMaTU4eCKON HayKe Kak
U 3HaU€HHH aprymeHTa, kotopeiM | Ilo3HaBaTenbHBIE: CTPOUTH JOTHYECKH cdepe yenoBeyecKoi
COOTBETCTBYET JJaHHOE 3HaUeHHE | 0OOCHOBaHHOE pacCy’KACHHE, BKIIOYAOIIee NeSITeIbHOCTH, 00 3Tamax eé
(yHKINHU; CTPOUTH rpaduKu YCTaHOBJICHHE IPUYHHHO-CIICJICTBEHHBIX CBA3EH Pa3BUTHA, O €€ 3HAYMMOCTH JIJIst
(YHKIHH TT0 TOYKaM. KoMMyHUKaTHBHBIE: B TUCKYCCHH YMETh BBIABHHYTH | Pa3BHUTHS IUBUIN3ALNY,
KOHTPapTryMEHTHI
78. ]"pa(bm( (I)YHKHI/H/I 1 Haxoauth ¢ momonisio rpaguka PeryasiTuBHbI€: BBIJIBUTaTh BEPCUU PEIICHUS YMeHue sicHo, TOYHO, TPAMOTHO

3Ha4YeHNE QYHKIUH 10
3aJJaHHOMY 3HaU€HHIO apryMeHTa
U 3HAYEHHH apryMeHTa, KOTOPhIM

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B
ciryyae HeoOX0IMMOCTH) KOHEUHBIH pe3yIbTar,
BBIOMPATH CPEJICTBA JOCTHIKEHUsI LIEJIN U3

nusjiaratb CBOM MBICJIH B yCTHOﬁ u
MMMCHbMEHHOM pc1un, NIOHUMATh
CMBICII IIOCTABJICHHOM 3aJa4u,




COOTBETCTBYET JJAHHOE 3HAYCHHE
(YHKIMH; CTPOUTH TPpadUKH
(YHKIMH 110 TOYKaM.

NPE/TI0KEHHBIX, a TAKXKE UCKAaTh X CAMOCTOSITEIBHO;
IMo3naBaTesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3iniaTh B €r0 Pe4n: MHEHHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TEOPUU

KoMMyHHKAaTHBHBIE: OTCTanuBas CBOIO TOUKY 3PEHUS,
NPHBOJNUTH APT'YMEHTHI, MOATBEPKAAs UX (pakTaMu

BBICTPaNBaTh apryMEHTALUIO,
TIPUBOJUTH TIPUMEPHI U
KOHTPIIPUMEPHI;

79. | CoiicTBa (hyHKIIHIA 3HaTh OCHOBHBIEC CBOWMCTBA PeryasTuBHBIE: COCTAaBISTH (MHANBHIYATHHO HIIH B OKkonoruveckas KyapTypa:
(GyHKUOWH; yMETh HAXOAUTh STH TPYIIe) IIaH PEeHICHNs IPOOIEMBI LIEHHOCTHOE OTHOIIIEHUE K
CBOMCTBA C OTIOPOif Ha Ilo3naBaTenbHBIE: AHANN3UPOBATH, CPABHUBATH, MIPUPOTHOMY MHPY, TOTOBHOCTh
rpaduKu QYHKITIHA. KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U IBICHUS CIIeZIOBaTh HOpMaM
KoMMyHHKaTHBHBIE: CAMOCTOATEIEHO TIPUPOJIO0XPAHHOTO,
OpPTraHM30BBHIBATh YICOHOE B3aMMOACHCTBHIE B TPYIIIIS 3I0pOBBECOEPETAIOIIECTO
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C TIOBE/ICHUS;
JIPYTOM U T.11.);
80. | CoiicTBa (byHKHHﬁ 3HaTh OCHOBHBIE CBOMCTBA PerynsituBHble: paboTast 1o miaHy, CBEpsITh CBOU I'0TOBHOCTH ¥ CIIOCOOHOCTH
GyHKIUN; YMETh HAXOAUTh 3TH JICHCTBUSA C LIENBIO U, IPH HEOOXOAUMOCTH, 00Y4aloIINXCsl K CAMOPa3BUTHIO
CBOICTBA C ONOPOI Ha UCIIPABJIATH OIIMOKH CaMOCTOSTENIBHO (B TOM YHCIE U | caMOOOpa30BaHMIO Ha OCHOBE
rpaduKu QYHKITHHA. KOPPEKTHPOBATH IIaH); MOTHBAIMH K O0YUICHUIO U
Ilo3HaBaTeIbHBIE: CTPOUTH JJOTHYCCKH MIO3HaHUIO;
000CHOBaHHOE pacCy’KICHUE, BKIIOYAOIIEe
YCTaHOBIICHHE IPUIHHHO-CIICJICTBEHHBIX CBS3EH
KoMMyHUKATHBHBIE: YIUTHCS KPUTHIHO OTHOCHTHCS
K CBOEMY MHCHHIO, C TOCTOMHCTBOM TIpU3HABAThH
OIMMOOYHOCTH CBOETO MHEHHS (€CITH OHO TAKOBO) U
KOPPEKTHPOBATH €r0
81. | Jlunetinas GpyHKIHS OBJaieTh MOHATHEM JTHHEHHON PeryJasiTUBHBIE: B THAJIOTE C YIUTEIIEM CdhopmMupoBaTh: repBOHAYAIBHBIC
(G yHKINH, 3HATH €€ CBOWCTRA U COBEPIIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIC HpEeACTaBICHUS O
POJIb TapaMeTpOB K U [ B KPUTEPHUH OLICHKU MaTeMaTHYCCKOW HayKe KaK
pacriosioxxeHuu rpapuxa ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOSMOKHBIE cepe genoBedeckoi
JIUHEWHOU (YHKIIUH. HUCTOYHUKU HEOOXOUMBIX CBEICHHIMA, IIPOU3BOIUTH JIeITeNIbHOCTH, 00 JTanax eé
MOUCK UH(OPMAIUH, aHATU3UPOBATH U OIICHUBATH €6 pa3BUTHsL, 0 €€ 3HAYUMOCTH ISt
JIOCTOBEPHOCTH Pa3BUTHS IUBUIIA3ALINY;
KoMMyHHKaTHBHBIE: IOHUMAS TIO3UIUIO IPYTOTO,
pa3nyaTh B €r0 PeYd: MHEHHE (TOUKY 3pEHU),
JIOKa3aTeNbCTBO (ApTYMEHTHI), (PaKThI; THIIOTE3HI,
AKCHOMBI, TEOPHHU
82. | Jlunetinas pyHKIHS OBJaJeTh MOHATHEM JIMHCHHOM PeryasiTuBHBIE: BBIIBUTaTh BEPCUU PCIICHUS CdopmupoBaHsr:

(yHKIMH, 3HATH €€ CBOHCTBA U
pOJIb TapaMeTpoB K U / B
pacrosiokeHIH rpadpuka
JTUHEHHON (YHKINH.

npo0GJIeMbl, 0CO3HABaTh (M MHTEPIPETUPOBATH B
cily4ae He0OXOIUMOCTH) KOHEUHBII pe3ynbTar,
BBIOMPATH CPENICTBA JOCTIDKEHUS LIEH U3
MPEJIOKEHHBIX, a TAK)KE NCKaTh X CAMOCTOSATENHHO;

MepBOHAYAIBHBIC TIPEJICTABICHUS
0 MaTeMaTU4ECKON HayKe Kak
cthepe yenoBeYeCcKo
JeSITEILHOCTH, 00 dTamax eé




IMo3naBaTesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3inuaTh B €r0 pe4n: MHEHHUE (TOUKY
3peHusl), T0Ka3aTeIbCTBO (ApryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TECOPUU

KoMMyHHKAaTHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMEHTbI

pa3BuTu«d, O e€ 3HAUYMMOCTH IS
Pa3BUTHA HUBWIN3AIUN,

83. | JIuneiinast pyHKIHS OBnaseTh NOHATHEM JIMHEHHON PerynsiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH U YMeHue sICHO, TOYHO, TPaMOTHO
(yHKINH, 3HATH €€ CBOWCTBA H hopmynrpoBaTs yueOHYIO poOIEMy, OTIPEEIITh M3JIaraTh CBOM MBICIH B yCTHOU M
POJb TApaMeTPOB K U [ B LeTh YUeOHOH AeITeNbHOCTH MTICBMEHHON pedH, TOHUMATh
pacIoaoXeHu! rpaduxa ITo3HaBaTe/IbHbIE: AHATN3UPOBATh, CPABHUBATH, CMBICTI ITOCTABIICHHOH 3aJa4H,
TUHEHHOU (PYHKINH. KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U IBICHUS BBICTPAaMBATh apTyMEHTAIIHIO,
KoMMyHHKATHBHBIE: OTCTaNBas CBOIO TOUKY 3PEHUS, | MPUBOAMUTH IPUMEPHI U
MPUBOANTH APTYMEHTHI, TOATBEPKAAs X (paKTaMu KOHTPIIPUMEPHI;
84. | Oynkuus y=k/x u eé OsnazeTh HOHATHEM (QYHKIIUH PerynsiTuBHbBI€: BBIABUTATH BEPCUH PEIICHHS OKoyorn4eckas KyJipTypa:
rpauk 00paTHOH PONOPLMOHANIBHOCTH; | MPOOJIEMBI, OCO3HABATh (1 HHTEpNPCTHPOBATD B LEHHOCTHOE OTHOILIEHUE K
YMETb CTPOUTH TpaduKu citydae HeoOXOQMMOCTH) KOHEUHBIH pe3ynbTarT, MIPUPOJHOMY MHUPY, TOTOBHOCTb
¢byHKIMK 00paTHOM BBIOMPATH CPEJICTBA JOCTHKECHUS LIENH U3 ClleZIoBaTh HOpMaM
MIPOTIOPIMOHANBEHOCTH NPe/II0KEHHBIX, a TAKKe UCKAaTh UX CAMOCTOSTENBHO; | MPUPOJOOXPAHHOTO,
IMo3naBaTenbHbBIE: CTPOUTH JIOTHYECKU 30pOBbECOEPEraroIero
000CHOBaHHOE paccyiKIeHHE, BKIIOUAIOIIEe TIOBE/ICHHUST;
YCTaHOBJICHHE IPUIMHHO-CIIEICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OPTaHM30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(onpenensaTh 00IINE LENTH, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T.11.);
85. | dynknusa y= k/x u eé OsnazieTp HOHATHEM (QYHKIIUH PerynsiruBHbBI€: COCTABIATH (MHANBUAYAIBHO WU B I'oToBHOCTE M CTTOCOOHOCTD
Fpa(l)I/IK 00paTHOM PONOPIMOHAIBHOCTH; | TPYIIE) IUIaH PelIeH s TPOOIeMBbI 00yJaromuxcs K CaMOpPa3BUTHIO U
YMETb CTPOUTH TpaduKu IMo3HaBaTe/IbHBIE: IOHUMAsI TIO3ULIMIO IPYTOr0 €aM000pa30BaHUIO HA OCHOBE
¢byHKIMK 00paTHOM 9eJIOBEKa, pa3nyaTh B €T0 peun: MHEHHE (TOUKY MOTHUBAIMH K O0YIECHHUIO U
MPONOPLHUOHATBHOCTH 3pEHHsT), T0KA3aTeIbCTBO (aPTyMEHTHI), (haKThI; MO3HaHHUIO;
TUIIOTE3bI, aKCUOMbBI, TCOPHUU
KoMMyHHKATHBHBIE: YYUTHCSI KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €T
86. | Konmponvnas paboma YMeTh IPUMEHSITh PerynsiTuBHBIE: BBIIBUTATH BEPCUH PEIICHHS YMeHue sICHO, TOYHO, TPaMOTHO

Ne 8. Dyukyuu

TEOPETUYCCKUEC 3HAHUA IIPU

PeHICHUHN MMPAKTUYCCKUX 3a£[aHPII>i.

poOJIEeMBI, 0CO3HABATh (M HHTEPIPETHPOBATH B
cirydae HeOOXOIMMOCTH) KOHEYHBIA Pe3yJibTarT,
BEIOMPATH CPENICTBA JOCTHKECHUS LIEH U3
MPENIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENHHO;
IMo3HaBaTebHbIE: AaHATM3UPOBATH, CPABHUBATD,
KJIACCU(UITMPOBATH U 0000MaTh (HAaKTHI U SIBICHUS

M31araTb CBOM MBICIH B yCTHOU U
MUCbMEHHOU pe4H, IOHUMATh
CMBICJI IOCTABJIEHHOH 3a/1a4H,
BBICTPanBaTh apryMeHTaLUIO,
NIPUBOJUTH IIPUMEPHI U
KOHTPIPUMEPBL;




KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro

IToBTOpEHUE
87. | Pabora Hajg olminOKamu. PeryasTuBHbIe: paboTas 1o IIIAHY, CBEPATH CBOH YMeTh NPUMEHATh TEOPETUUECKUE
KoppexiuoHHast JIEHCTBUS C LENBI0 U, IPH HEOOXOTUMOCTH, 3HaHHA IPH PEIICHAN
6oTa WCTIPABIIATH OUTHOKH CAMOCTOSITETIHHO (B TOM YHCIIE M | TIPAKTHYECKUX 3aTaHUH
pa KOPPEKTHPOBATH IUIaH);
IloBropenne. IMo3HaBaTe/bHBIE: YMETh ONPEEIIATH BO3MOKHBIE
Anre6pqu60KHe HMCTOYHHKH HEOOXOUMEIX CBEICHHIA, MIpOU3BOJIUTH
apoou MOUCK MH(OpPMAIINH, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTD
KoMMyHUKATHBHBIE: : YIUTHCS KPUTHUHO
OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MPHU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CIIH OHO
TaKOBO) M KOPPEKTHPOBATH €TI0
88. | [loBTOpEHHUE. PerynsiTuBHbI€: B 1UaJIOTE C YUUTENEM CcdopmupoBaTh: KpeaTHBHOCTD
KBazgpaTHbIe KOPHH COBEPIIICHCTBOBATh CAMOCTOSTEIFHO BEIpaOOTaHHBIE MBIIJICHUS], HIHULUATUBBI,
KpUTEPUU OLIEHKH HaxO0JYMBOCTH, AKTUBHOCTHU IPHU
Ilo3naBaTenbHbIe: aHATU3UPOBATH, CPABHUBATS, peureHnn apuHMETHISCKIX
kiaccuuuupoBaTh M 00001ATh (GaKThI U SBICHUS 3a1au.
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BBIABHHYTh
KOHTPapryMeHTHI
89. [ToBTOpEHME. PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBath: nepBoHAYAIbHbIE
KBaparHsie po6JeMbl, 0cO3HaBaTh (U HHTEPIPETHPOBATD B MpeJICTaBIICHHS O
cirydae HeoOXOAMMOCTH) KOHEUHBIH pe3ynbTarT, MaTeMaTHYECKON Hayke Kak
YpaBHCHUA BBIOMpATh CPEACTBA JOCTHIKEHUS 1IETTH U3 ctepe uenoBeYecKou
MIPEIO’KEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIE: CTPOUTD JOTHUECKU pa3BUTHSL, O €€ 3HAYUMOCTHU IS
000CHOBaHHOE pacCy’KICHHUE, BKIIOYAOIIEe Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE PUYUHHO-CIIECTBEHHBIX CBSI3EH
KoMMmyHukaTuBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
NPUBOAMTH aPTYMEHTHI, TOATBEPKAas UX (aKTaMu
90. | IToBropenue. CHCTEMBI PerynsiruBHBI€: COCTaBISATH (MHIMBUAYAIHHO WU B YMeHue KOHTPOIUPOBaTh
ypaBHEHHiT TpyIIe) TUIaH PEeIeHUs IPOOIEMBI MPOIIECC U PE3YIbTAT yUeOHOU
ITo3HaBaTenbHBIE: AaHATN3UPOBATH, CPABHUBATH, MaTeMaTHIECKOH eI TeTbHOCTH;
KJIAaCCUPUITUPOBATH M 0000IaTh (HaKTHI U SIBICHUS
KoMMyHUKATHBHBIE: B TUCKYCCHH YMETh BHIABHHY T
KOHTPapTryMEHTHI
91. HOBTOpeHI/IC. qDYHKI_[I/II/I PeryasiTuBHbI€: BBIJIBUTaTh BEPCUU PEIICHUS OTBETCTBEHHOE OTHOIICHHE K

HpO6J’IGMBI, OCO3HaBaThb (I/I HMHTCPIIPETUPOBATH B

YUEHHUIO;




ciy4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar,
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3
MPEI0KEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATEINIBHO;
ITo3HaBaTebHBIE: CTPOUTH JOTMYECKU
000CHOBaHHOE pacCykIeHHE, BKIIOUYAIOLIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: OTCTanBas CBOIO TOUKY 3PECHUS,
MPUBOANTH aPTYMEHTHI, IOATBEPKAAs HX (paKTaMu

TOTOBHOCTH U CIIOCOOHOCTD
00Y4YaIOIINXCS K CAMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIUH K O0YYEHHIO U
MO3HAHUIO;

92. | IloBrOpenue. Pemenne PeryasiTuBHBIC: BBIIBUTaTh BEPCUU PEILIECHHS OTBETCTBEHHOE OTHOIICHUE K
3agayu MpoOJIeMBI, 0CO3HABATh (M HHTEPIPETHPOBATE B YUEHHUIO;
93. | 11 cirydae HeoOXOAMMOCTH) KOHEYHBIA pe3ynbTarT, TOTOBHOCTB M CITOCOOHOCTH
: OBTOPCHHC BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 00y4JaroImuXcs K CaMOPa3BUTHIO
MPETI0KEHHBIX, a TAK)XKe HCKAaTh UX CAMOCTOSTEIbHO; | CaMOOOpa30BaHMIO Ha OCHOBE
ITo3HaBaTeabHBIE: CTPOUTH JOTHYECKU MOTHUBAIMU K O0YUIECHHUIO U
000CHOBaHHOE pacCy’kKAeHUE, BKIIOYAoIIee MIO3HaHUIO;
YCTaHOBJICHHE IPUYMHHO-CIICJICTBEHHBIX CBA3EH
KoMMyHuUKAaTHBHBIE: OTCTAaNBasi CBOIO TOUKY 3pEHUS,
MIPUBOJIUTH aPTYMEHTBI, MOATBEPKAas MX (haKkTaMu
94. | Konm poibHas paboma YMeTh IpUMEHSATh PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS Okonorudeckas KyJapTypa:
Ne 10. Hmozosasn TeOpeTHYECKHe 3HAHUS IIPU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B IIEHHOCTHOE OTHOIIICHHE K
G 8 PELICHNH NPAaKTHIECKNX 3aIlaHUH | Cllydae He0OXOIMMOCTH) KOHEUHBII pe3ybTar, MIPUPOJHOMY MHPY, TOTOBHOCTh
paooma 3a Kypc BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 CIIeZI0BaTh HOpMaM
Knacca IPEIOKEHHBIX, @ TAKXKE UCKATh MX CAMOCTOSATENBHO; | HPHPOAOOXPAHHOTO,
Ilo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, 3JI0pOBhECOEPETAIONIETO
KIaccu(UIPOBaTh U 000011aTh (aKTH U SBICHUS TTOBEICHHUS,
KoMMyHUKATHBHBIE: YUUTHCSI KDUTUIHO OTHOCHTBCS K
CBOEMY MHCHUIO, C IOCTOMHCTBOM IIpU3HABaTh
omnOO0YHOCTH CBOETO MHEHHS (ECITH OHO TaKOBO) U
KOPPEKTHPOBATH €ro
BeposiTHOCTB U
CTaTUCTUKA
95. | PaboTa Haj OIIHOKaMHU. YMeTh HaXOIUTh CpeHHE PeryasiTuBHBIC: B [UaJOre ¢ yUUTENEM CcdopmupoBaHsr:
KoppeKIioHHast CTaTUCTUYECKHE XapaKTEPUCTUKH | COBEPIICHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTaHHBIE NepBOHaaNIbHbIC IPE/ICTABICHNS
6ota Pa3IUYHBIX PSJIOB. KPUTEPHUH OLIEHKU 0 MaTeMaTHECKOH HayKe KaK
pa ITo3HaBaTenbHBIC: CTPOUTH JOTHYECKH cdepe yenoBeyecKoi
Crarncruyeckue 000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIee JIedTeNIbHOCTH, 00 3Tanax eé
XapaKTCPUCTHKHU YCTaHOBJIEHUE IPUYUHHO-CIIECTBEHHBIX CBS3EH pa3BUTHUSA, O €€ 3HAUMMOCTH IS
KoMMyHUKAaTHBHBIE: OTCTaBas CBOIO TOUKY 3PEHHUS, | Pa3BHUTHUS LUBUIN3ALNY,
IIPUBOJINTH APTYMEHTHI, IIOATBEPKAAs UX (haKTaMH
96. | CtaTucTuueckKue YMeTh HaXOUTh CPEIHUE PerynsaTuBHBI€: BHIABUTAaTh BEPCUU PELLICHUS YMeHue sICHO, TOYHO, TPaMOTHO
XapaKTePHUCTUKH CTaTHCTHYECKUE XapaKTEePUCTUKH | MPOOIEMBI, 0CO3HABATh (M HHTEPIPETHPOBATE B H3JIaraTh CBOM MBICIH B yCTHOH H

Pa3JIU4YHBIX PSIOB.

cirydae HeoOXOIMMOCTH) KOHEYHBIA pPe3ynbTarT,

MHUCHbMEHHOM p€un, NIOHUMATH




BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3
MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIIHLHO;
IMo3HaBaTebLHBIE: YMETh ONPEICIIATH BO3MOXKHBIC
HCTOYHUKU HEOOXOJUMBIX CBEICHHIA, IIPOU3BOIUTH
MOUCK UH(OPMAITUH, aHATTU3UPOBATH U OI[CHUBATH €€
JIOCTOBEPHOCTH

KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OpraHU30BbHIBATH Y4eOHOE B3aUMOJICHCTBIE B IPYIIIe
(ompenensaTh oOmImIHe e, TOTOBAPHBATHCS IPYT C
JIPYTOM U T.11.);

CMBICJI IOCTaBJICHHOM 3a/1a4H,
BBICTPaNBaTh apryMEHTALUIO,
TIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

97. | BeposTHOCTH YMeTh NIPUMEHATH Kllaccudeckoe | PeryJsiTUBHBIE: cCaMOCTOSITENIFHO OOHApYXHUBATh U OKonorn4eckas KyJIbTypa:
PABHOBO3MOYXHBIX ONpENEIEeHUE BEPOATHOCTH (hopmynupoBaTh yueOHYIO IPoOIEMy, ONpEIENIATh LIEHHOCTHOE OTHOILIEHUE K
6 . 1eTb Y4eOHOH NeITeNbHOCTH MIPUPOJHOMY MHPY, TOTOBHOCTh
COOBITHH ITo3HaBaTeabHBIE: TOHUMAS TO3UIHIO IPYTOTO ClleZIoBaTh HOpMaM
4eJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY HIPUPOAOOXPAHHOTO,
3pEeHus), 10Ka3aTeNLCTBO (apryMEeHTHI), (haKThI; 3I0pOBBECOEPETAIOLIETO
THIIOTE3bI, AaKCHOMBI, TEOPUU TIOBEJICHHUS;
KoMMyHUKATMBHBIE: YUUTHCSI KDUTUIHO OTHOCHTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIpU3HABaTh
OIIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAKOBO) U
KOPPEKTHPOBATh €r0
98. | Cnosxusblie YMeTh npuMeHsTh Knaccudeckoe | PeryiasiTuBHbIC: B JUajore ¢ y4uTeneM CdopmupoBath: nepBOHAYAIBHBIC
SKCTIEPUMEHTbI ONpENEIEHUE BEPOSATHOCTH. COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BHIpAOOTaHHBIE TIpECTaB/IeHHA O
KPUTEPHUH OLIEHKU MaTEMaTUYECKOM HayKe Kak
ITo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, cdepe geroBeuecKoit
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS JIeITeNIbHOCTH, 00 JTanax eé
KoMMyHUKATHBHBIE: B TUCKYCCUH YMETh BBIABUHYTh | Pa3BUTHS, O €€ 3HAYMMOCTH ISt
KOHTPapryMEHTHI Ppa3BUTHS IUBWIIN3ALINY,
99. | CrnoxHable YMeTh NIpUMEHSATh Kjaccuueckoe | PeryJisiTHBHBIE: BBIIIBUTaTh BEPCUU PELIECHUS CdopmupoBaTth: KpeaTUBHOCTh
IKCIICPUMEHTbI OTIpe/ieIeHNE BEPOSTHOCTH. po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B MBIIUICHUS, HTHUIIUATHUBBI,
cirydae HeoOXOIMMOCTH) KOHEYHBIH pe3ynbTarT, HaXOYMBOCTH, aKTUBHOCTH TIPU
BBIOMPATh CPENICTBA JOCTIDKEHUS LIEIH U3 pemeHnn apuhMeTHIECKIX
MPEJIOKEHHBIX, a TAKXKE UCKATh X CAMOCTOATENBHO; | 3a/ad.
ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHuKATHBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
NPUBOAMTH aPTYMEHTHI, TOATBEPKAas UX (aKTaMu
100, "'eomeTpuueckue YMeTb NpUMEHSTh NOHATHUS PerynsiTuBHBIE: CAMOCTOSITEIIEHO OOHAPYKUBATH U CdopmupoBaHsI:
BEPOSTHOCTH TeOMETPHY. BEPOSITHOCTH K (hopMynrpoBaTh yueOHYI0 IpobIeMy, OIpeIesITh TepBOHAYAIbHBIE TIPEACTABICHUS

PEILIEHNIO 3a/1a4.
YMeTh IpUMEHATh

1enb Y9eOHOU MesTENbHOCTH
ITo3HaBaTeIbHbIE: IOHUMAS TIO3UIHIO IPYTOT0

0 MaTeMaTU4ECKON HayKe Kak
chepe JenoBeYecKou




TCOPCTUYCCKUEC 3HAHUA TIPU
PCUICHUUA MMPAKTUYCCKUX 3aJlaHu

4eJI0BeKa, pa3niaTh B €T0 PeYn: MHEHHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TECOPUU

KoMMyHHKAaTHBHBIE: CAMOCTOSTEIHHO
OpraHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM U T.11.);

JeATeILHOCTH, 00 ATanax eé
pa3BUTHS, O €€ 3HAYUMOCTHU JJIs
Pa3BUTHSI IUBUIIA3ALINY;

1014 Konmponvnas paboma YMeTh NPUMEHATh MOHATHS PerynsiTuBHbI€: BBIABUTATH BEPCUH PEIICHHS YMeHue SICHO, TOYHO, TPaMOTHO
MNe 9. Beposamnuocms u TEOMETPHY. BEPOSITHOCTH K poOJIeMbl, 0CO3HABATh (1 HHTEpIPETHPOBATD B W3NaraTh CBOM MEICTH B yCTHOH U
PEIICHUIO 3a71ad. Ciryqae He0oOXOIMMOCTH) KOHEUHBIN pe3ynbTar, MTICBMEHHON peduH, TOHNMATh
cmanucmura YMeTh IpUMEHSATH BBIOMPATH CPECTBA JOCTHKCHUS LETH 13 CMBICTI ITOCTABIICHHOH 3aJa4H,
TEOpETHUYECKHE 3HAHUS IPU MPEI0KEHHBIX, a TAK)Ke HCKATh X CAMOCTOSITENBHO; | BBICTPaMBaTh apryMEHTALUIO,
pemeHny npakTuyeckux 3axanuii | Ilo3HaBaTeJbHbIE: aHATTM3UPOBATh, CPABHUBATD, TIPUBOJUTH TIPUMEPHI 1
kiaccuuuupoBaTh U 00001ATh (GaKThI U SBICHUS KOHTPIIPUMEPHI;
KoMMyHUKATMBHBIE: YUUTHCSI KDUTUIHO OTHOCHTHCS
K CBOEMY MHEHHMIO, C TOCTOMHCTBOM IIpHU3HABaTh
OIIMOOYHOCTh CBOETO MHEHHMSI (€CJIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro
102 Pabora Hax omnnOKaMu. YMeTh NpUMEHSTh PeryasiTuBHBIE: BBIBUTaTh BEPCUU PEIICHUS DKoJoruueckas KyapTypa:

Koppekunonnas
paborta

TCOPETUUCCKUEC 3HAHUA TIPU
peHICHUHN MTPAKTUICCKUX SaHaHI/Iﬁ

npoOJieMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B
ciryqae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTar,
BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3
MPE/II0KEHHBIX, a TAaK)Ke HCKATh X CAMOCTOSITEIBHO;
ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH,
KIaccu(UIPOBaTh U 000011aTh (aKTH U SBICHUS
KoMMyHHKATHBHBIE: YYUTHCSI KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TJOCTOMHCTBOM IIPU3HABATH
OIMOO0YHOCTH CBOETO MHEHHMSI (€CII OHO TAKOBO) U
KOPPEKTHPOBATh €ro

IIEHHOCTHOE OTHOIIICHHE K
MIPUPOTHOMY MHUPY, TOTOBHOCTh
CJIEI0OBATh HOPMaM
TIPUPOIOOXPAHHOTO,
3JI0pOBhECOEPETAIONIETO
TIOBEACHMUS;




punioxenne

IlepeyeHb KOHTPOJIbHO — U3MEPHUTEIBLHBIX MATEPHAJIOB

Ne

i Buo konmpona, mema Hcemounuk
1. Kowtponbias pabora Ne 1. Bxozmas Anre6pa. KonTposbHbie paboThl. 8 Kitace: yued. mocodue ajs oomeodpazoBar. opranusanuii / J1.
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MeToan4ecKii HHCTPYMEHTAPHH OLEHKH JOCTHKEHUS NMPEAMETHBIX Pe3yJbTATOB 00y4aloIMXcs

[IIxaJjia oneHUBAHNA:

B mikosie BBoauTCS nATHOAIITBHAS CHCTEMa ITU(POBBIX OTMETOK (OIICHOK):

5-"omnuuno",

4 - "xopowo",

3 - "yooenemeopumenvno",

2 - "nHeyooenemeopumenwvno',

1-"edunuuya'.

VYcTanaBiuBaeTcs CleIyIOIIMEe HOPMbI OLIEHOK 110 IpeIMeTaM:
* bana "'5"- craBuTcs, Korja yueHUK oOHapyKUBaeT yCBOSCHHE 0053aTEIbHOTO YPOBHS U YPOBHS HOBBIIIEHHOMN CJIOKHOCTH YU4E€OHBIX IPOTpaMM;
BBIJICJIAT TJIaBHBIC MTOJIOKEHUSI B M3YUYEHHOM MaTepHale U He 3aTPYAHSETCS NMPH OTBETaX HA BUIOM3MEHEHHBIE BOIIPOCHL; CBOOOTHO MPUMEHSIET
[IOJTyYeHHbIE 3HAaHUS HA IPAKTUKE; HE JOMYCKaeT OMMOOK B BOCIPOU3BEICHUH H3YUYE€HHOIO MaTepHaa, a Tak e B IUCbMEHHBIX paboTax U
BBITIOJIHSAET UX YBEPEHHO U aKKYPaTHO;

* basu "4"- craBuTCs, KOrjJa y4eHHK OOHApYKUBAET YCBOCHUE 003aTENLHOTO U YaCTUYHO
MIOBBIIIEHHOTO YPOBHSI CJIIOKHOCTH y4EOHBIX MPOTpaMM; OTBeUaeT 0e3 0COOBIX 3aTpyJHEHUI Ha BOMPOCHI YUUTEIIS; yMEET MPUMEHSATh TOTy4YeHHbIC
3HaHUS Ha NPAKTUKE; B YCTHBIX OTBETAX HE JIOMYCKAETCsl CEPhE3HBIX OMIMOOK, JIETKO YCTPAHAET OT/AEIbHbIE HETOYHOCTH € TIOMOLIBIO IOMOJIHUT€IbHbBIX
BOIIPOCOB YUHTEJISA, B MUCbMEHHBIX paboTax Je/iaeT He3HAYUTEIbHbIC OITNOKH;

* bana "3"- craButcs, Korja ydeHuK oOHapy>KMBAeT yCBOEHHE 0053aTeIbHOTO YPOBHs YU€OHBIX IPOTPaMM, HO UCTIBITHIBAET 3aTPYAHEHUS NP €T
CaMOCTOSITEIbHOM BOCITPOU3BEACHNUN U TPEOYeT TONOJHUTENBHBIX YTOUHSIEMbIX BOIIPOCOB YUUTEIS; IPEANOYUTAET OTBEUATh HA BOIIPOCHI HABOSILIETO
XapakTepa M UCIBITHIBAET 3aTPYyAHEHUE PU OTBETAX HA BUIOU3MEHEHHBIE BOIIPOCHI; JOMyCKAaeT OUIMOKM B MUCbMEHHBIX paboTax. 3HaHUS,
olleHHBaeMble Oammamu "3", 3a4acTyro HaTSHYTHI TOJIBKO Ha YPOBHE MPEACTABIECHUN U 3JIEMEHTAPHBIX OHATUH;

* baja "2"- ctaBuTCd, KOrja y yueHUKa UIMEIOTCS IIPEACTaBIeHUsT 00 N3ydaeMOM MaTepHale, HO Bee jke OoJiblas 4acTh 0053aTeIbHOTO YPOBHS
y4eOHBIX IPOrpaMM HE YCBOEHA, B TUCbMEHHBIX pad0Tax YUEHHUK JIOMYCKaeT rpyOble omMOKy;
* baju "1"- cTaBuTcs, KOra y yueHHKa OTCYTCTBYIOT KaKue-IT1u00 3HaHUs 00 M3ydaeMOM MaTepHalie, MMCbMEHHbIE pa0OThl HE BHITOTHSIOTCS.

Kpurtepun oueHnBanust BHA0OB KOHTPOJIsI, IPAKTHYECKUX PadoT:

Ycrubiii onpoc (B T.4. BUkTOpuHbl, KBH, copeBHOBaHus, HHTE/UIEKTyaJibHbIE 00U U T.I. ): , NMUCbMeHHAasi padoTa (KOHTPOJIbHAS,
CaMOCTOSITEIbHAS, TUKTAHT, COYHMHEHHE U T.1. ), IPAKTHYeCKasi(B T.4. 1a00paToOpHasn):
ommemka «5, ecnu:
- YCTHBI OTBET Y4YEHHKA, MHUChMEHHash pabdoTa, MpakTUYecKas [eATeIbHOCTh B IOJHOM OOBEME COOTBETCTBYET TPEOOBAHUSM Y4YEOHOM
MpOTrpaMMBbI, JIOMYCKaeTCs OJWH HemodeT, 00beM 3HaHmil coctaBiser 90-100% conepskanusi (MpaBHIIBHBINA MOTHBIA OTBET, MPEACTABIISIONUNA COO0M
CBSI3HOE, JIOTUYECKU TOCIIEI0BATEILHOE YCTHOE MJIH MUCHMEHHOE COOOIIICHHE Ha ONPEACTICHHYIO0 TEMY;
- VYCHHK JIEMOHCTPUPYET YMEHHE NPHUMEHSTh OIpPEICICHHs, IpaBuja B KOHKPETHBIX CIIy4asX, C OOOCHOBAaHHMEM CBOETO CYXICHHS,
MPUMEHEHUEM 3HaHUS Ha MPAKTUKE, MPUBEICHUEM COOCTBEHHBIX apIyMEHTOB.



Bo3MOHBI O1Ha-ABE HETOYHOCTHU IIPU OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WX B BBIKJIAJKaX, KOTOPBIE YUECHHUK JIETKO UCIPABUII 110 3aMEYaHUIO
YUUTEIIA.
ommemxa «4», ecnu:

- YCTHBIA OTBET YYEHHKA, IHUChbMEHHAas padoTa, MpaKTHYecKasl NESATEIbHOCTh W/WIM €€ pe3yiabTaThl B OOLIEM COOTBETCTBYIOT TPEOOBAHUSAM
y4eOHOW MPOTrpaMMbl, HO UMEIOTCS OJIHA WJIM JIBE HErpyOble ONIMOKH, WM TPU Hejouera U o0beM 3HaHui cocraBisser 70-90% 3ammaHupOBaHHOTO
M3yUYEHHS COZIepKaHMsl y4eOHOro Marepuana (TpaBuIbHBINA, HO HE COBCEM TOYHBII OTBET).

OTMeTKa «3» , ecJIn:

- YCTHBII OTBET y4eHHKa, NHChbMEHHas padoTa, MpaKTHYECKas NEeSITEIbHOCTh B OCHOBHOM COOTBETCTBYIOT TPEOOBAaHHSIM IPOTPAMMBI, OJHAKO
umeercs: 1 rpyOast ommbOka M 2-3 HETOYHBIX OTBeTa/mnu 2-4 Hemoyera, NMpU STOM  oOydarouwiics BiajgeeT 3HaHMsIMH B oObeme 50-70%
3aIUIAHMPOBAHHOTO M3YYCHHUsS COJAEP)KaHUS Y4eOHOTro Marepuana (IpaBUIIBHBIA, HO HE IOJHBIN OTBET, JONMYCKAIOTCS HETOYHOCTU B ONPE/ICICHHH
MOHATUH WM B (POPMYIHMPOBKE MPaBHII, HEIOCTATOYHO TIIyOOKO M JIOKA3aTENbHO YYEHUK OOOCHOBBIBAET CBOM CYKICHHS, HE YMEET MPHUBOAHUTH
IpUMEpBI, N3JIaraeT MaTepuall HeMOCIeA0BaTEIbHO.

ommemxa«2y , ecnu:

- YCTHBI OTBET y4Y€HMKa, MHCbMEHHas paboTa, MpaKTHYecKas AEATEIbHOCTh U €€ pe3yJbTaThl YAaCTUYHO COOTBETCTBYIOT TpeOOBaHUSIM
IIPOrpaMMbl, HMEIOTCS CYILECTBEHHbIE HEAOCTAaTKM M IpyOble omuOKH, o0beM 3HaHUN oOywaromierocst coctasisier 20-50% 3amaHMpPOBaHHOTO
M3YUYEHHS COZIepKaHMsI yUeOHOTO MaTepuaa (HelpaBUIbHBINA OTBET).

ommemxka«ly , ecnu:

- YCTHBII OTBET y4eHHMKa, NHCBbMEHHas paboTa, MpakTH4YecKas, IPOEKTHAs JESITENIbHOCTh U €€ Pe3yJabTaThl HE COOTBETCTBYIOT TPEOOBAHUSIM
MIPOrpaMMbl, UMEIOTCS rpyOble OIMOKHU, 00beM 3HaHUI oOydarolierocs cocrapisier MeHee 20-% 3arIaHMPOBAHHOTO U3YYEHHUS COEP KaHUS yueOHOTO
MaTepuaia (HempaBUIbHBIN OTBET).

TecToBble padoThHI:
3amanus ¢ BLIOOPOM OTBETa (3aKPBITHIN TECT), 3aIaHUsl « JIOTIOTHUTE MPEJI0KEHNUE» (OTKPBITHIM TECT) OIIEHUBAETCS B OJIMH U JBa Oasia
COOTBETCTBeHHO. Kak mpaBuiio, Ha 0/IHO 3aJjaHKe ¢ BLIOOPOM OTBETa MPUXOTUTCS OKOJIO MUHYTHI, a HA COCTaBJICHHE CBOOOTHOTO OTBETA — OKOJIO TPEX
MUHYT.
[Ipumep OTKPBITOTO TECTA: MPOUYUTANTE TEKCT, 3aMOIHUTE MPOMYIIEHHBIE MeCTa. «B X10poniacmax 3eieHvlX pacmenuti no2N0Waemcs ..., 8bl0esiemcs
... U 0Opazyemcs ... moavko Ha ceéemy. IIpu OvlxaHuu pacmeHuti u 6 memMHome, U HA C8EMY NO2LOWAEMCA ... U BbLOETISIEMCS ... »
Kpurepun oneHok:
«5»: 90 — 100 % ot oOmiero yucia 0amioB
«»:70-90 % ot oOmiero yucia 0aI0B
«3»: 50-70 % ot obmiero urcia 6aaIoB
«2»: 20-50 % ot obmiero unciaa 6aaIoB
«1» menee 20 % ot o0mero yncia 0aIoB




JokJiag, BbICTYILICHHE:

Kpurepun oueHuBanus

KomanuectBo | [lonHoTa ocBemenus Bonpoca KauecTBo BbICTYIIIEHUS YMeHue oTBe4aTb Ha  BONPOCHL | AIEKBATHOE  HCIHOJB30BaHUE  HATJIAJHBIX
GaLIOB JIAKOHUYHOCTh U | CpPEeICTB
apryMEHTHPOBAaHHOCTh
2/3 VY4eHUK BEHIIOJHUI 3afaHue, TeMa He | Permament BBICTYIIJICHUS He | YYeHHK He CMOT OTBETHTb Ha BONPOCH | YUYEHHUK HE MCTIOJIb30Ball HUKAKUX HATJISAHBIX
PackpbITa, Marepuan He | coOmIofieH, BBICTYIUIEHHE CBOJIUTCS CpencTB
CHUCTEeMAaTH3UpPOBaH, HE BBICTPOCHA | HEMOCPEACTBEHHO K YTEHHIO TEKCTa,
JIOTUKA BBICTYIIJICHUS HE TOJACPKHUBACTCS  BHU3YaJbHBIN
KOHTAKT ¢ ayJIUuTOpuUeEH, HE
BEIJICISIETCS. BPEMECHH Ha BOCIHPHUSTHE
nHpOpMAUH
3/4 VYyeHuk cnpaBuics ¢ 3ajaHueM, TeMa | HemHoro HapyIIeH pernaMeHT | YUCHHK OTBETHJ Ha BCE BOIPOCH], | YUCHHK HE aJIeKBaTHO NPUMEHHI HATIISIHEIC
HE J0 KOHIIAa pPAaCKpHITAa, HWMEIOTCS | BHICTYIUICHU, BBICTYTAOIINH | XOTS OBUTH HE TOYHOCTH B OTBETaX, W | CPEACTBA, HATJLIIHBIC CPEIICTBA HE OTHOCATCS
HE3HAYNTEIbHBIE HETOYHOCTH, Cllabas | CYMTHIBACT MH(POPMAIUIO CO CIANIOB, | apryMEHTAINH K TeMe, W IJI0X0 €€ PaCKPBIBAIOT
CHUCTEMAaTH3allil WH(POPMALKN, €CTh | CIad0 TOANEPKUBACTCS BHU3yalbHBIH
HaApYIICHAS B JIOTUKE BBICTYIICHUS KOHTaKT C  ayauTopWed,  Malo
BBIACIACTCA BpeMeHI/I Ha BOCHpI/I)ITI/Ie
nHdopmanuu
4/5 YyeHuK crpaBuics ¢ 3aJaHueM, Tema | PermameHt HC HapyIIeH, | YUYCHHUK YeTKO W JIAKOHHYHO OTBETWI | YUEHHK aJeKBaTHO Moa00pai, pa3paboTai
paCKpI)ITa, yCHeLHHO HN3BJICUCHA BLICTyHaIOHII/Iﬁ ormpaeTca Ha Ha BCC 3aJaHHBIC BOl'[pOCI:-I HarJIAaJHbIC CpC,Z[CTBa paCKprBa}OH_II/Ie TeMy
nHpOpManus, CUCTEMATU3UPOBAHA, | ONOPHBII KOHCIIEKT, TOBOPUT CBOUMH BBICTYIUIEHHUS
BLICTpOGHa JIOTUKA BI)ICTyHJ'IeHI/ISI CJIOBaMH, KOMMeHTI/IpyeT cnaﬁnm,
O PIKUBACTCS BH3YaJIbHBIN
KOHTAaKT C ayAUTOpHEn
DJIEKTPOHHAS MPe3eHTAIUA:

Kpurtepun onenuBanus

Komnyectso | [TomHOTA OCBEMIEHNUST BOTIpOCa KauecTBo npeseHranuu YMenue orBeyarh Ha Bompochl: | Jln3aiiH npe3eHTauuu
6asioB JTAKOHUYHOCTb "
apryMeHTHPOBAHHOCTh

2/3 VYyeHuk wim rpymnmna yyamuxcs | PermaMeHT npe3eHTanuMu  He | YYEHMK HE CMOI OTBETUTh Ha | MiumrocTpanuu HU3KOro KayecTsa,
BBIMOJHWIM 3aJaHue, TeMa He | COOIIOJeH, uH(popMalus, | BOIPOCH OTCYTCTBYET HE00X0/IMMBbIe
packpsbITa, MaTepuan HE | U3JIO)KEHHAs B NPE3CHTALlUU HE TaOIUIIBI, CXeMbl rpaduku, 3pPexTo
CHCTEMaTU3UPOBaH, HE | COOTBETCTBYET 0003HAYEHHOMN NPUMEHEHHbIE B Ipe3eHTallH
BBICTPOCHA JIOTHKA | TEME, nepen30bITOK WIH OTBJIEKAIOT OT COAEPKAHU
Ipe3eHTaluN HEJ0CTaTOK TEKCTOBOI1

uHpopMaIuy, IIOJIHOCTBIO

3aMMCTBOBaHHAs C JINTEPATYpHI,




HurepHera

3/4 VY4yeHuk uinu rpynna yvamuxcs | HemHoro HapymeH perimameHT | YYeHMK — OTBETWJI Ha  Bce | MnmrocTpanum Xopolero KadecTsa,
CO3JaIM  TPE3CHTALMI0, TeMa | Mpe3eHTalMu, WH(OpMAIMs IO | BOMPOCHI, XOTA ObUIM  HE | mojJo0paHHa COOTBETCTBYIOILAS
TBOPYECKOIO 3aJaHusi He [0 | mpobieme U3JI0KEHA HE | TOYHOCTH B  OTBeTax, W | rpaduyeckas uHpopmManus,
KOHIIA  PACKpBITa, MMEITCA | IOJHOCTHIO, IIPUCYTCTBYIOT | apryMEHTaluu npUMEHEeHHbIE A(PQPEKTH HEMHOTO
HE3HAYUTEIIbHbIE HETOYHOCTH, | HE3HAYUTEIIbHBIC HEI0YETHI, MEILAIOT YCBOCHUIO HH(POPMALUU
ciabas CUCTEMATHU3aLMH | UCIIOIb30BaHbI pa3inyHbIC
UHpOpMalLUY, €CTh HApYIIEHUS | HCTOYHHUKU uHpopManuy,
B JIOTHKE MPE3EHTalUU Marepuai poaHaIu3UupOBaH

4/5 VYuenuk wim rpynna yyamuxcs | IIpesenranus pa3paboTaHa | YUeHUK 4YEeTKO M JIaKOHW4HO | Jlu3aiiH [IPE3CHTALUU YETKO
CIIPaBUJIMCh C 3aJaHUEM, TeMa | CAMUMH y4JalluMUCS, | OTBETWJI HA BCE 3aJaHHBIC | MPOAYMaH, MPUMEHEHHbIE ()(EKTHI
packpbITa, YCIEHIHO M3BJICYEHA | PETJIaMEHT HE HapylIEH, | BOIIPOCHI IIOMOTAIOT YCBOEHHUIO MH(OpMaLUH,
uHpOopManus, nHbOpMaNH H3JI0KEHA MOJHO HE OTBJICKAIOT BHUMaHUE
CUCTEMATHU3UPOBaHa, U 4YETKO, TEKCT Ha Cclanje
BBICTpPOEHA JIOTHKA | TIPEJICTABIISIET COOO OMOPHBII
IIPE3CHTALAN KOHCIIEKT, OTCYTCTBYET

nepen30bITOK HH(OpMAIHH

Kputepun onieHuBaHus NpOEKTA, TBOPYECKOil padoThbl, TBOPYECKOI0 MPOEKTa:

Hwuke 6a30Boro ypoBHs

(orMmeTKa «1», «2»)

Ba3oBblii ypoBeHb
(oTtmeTKa «3»)

Bolme 6azoBoro
(otMeTKa «4», «5»)

Kpurepuii Nel. Crioco0HOCTh K CAMOCTOATEIHLHOMY NPUOOPETEHHI0 3HAHUI U PellIeHUI0 NPodJieM

PaGora B 11e710M CBUIETEIBCTBYET O HUZKOM
CIIOCOOHOCTH CaMOCTOSTEILHO CTaBUTh
Mpo0JieMy ¥ HaXOJIUTh MYTH €€ PEIICHUS; He
MPOJIEMOHCTPUPOBaHA CIIOCOOHOCTh
nproOpeTaTh HOBBIE 3HAHUS W/WIIM OCBANBATh
HOBBIE CITOCOOBI JEMCTBUM, ITOCTUTAThL OOJIEE
rI1yOOKOTO MOHUMaHUs U3y4eHHOTO. [[aHHBIN
YPOBEHb OLICHUBAETCSI OTMETKOM «2»
HenoaroroieHHsI K 3a11UTE IPOEKT,
OIICHUBAETCST OTMETKOM «1».

Pabora B LCJIOM CBUACTCIILCTBYCT
0 CITOCOOHOCTH CaMOCTOSTEILHO C

OIIOpPOH Ha IOMOLIb

PYKOBOIMTENS CTABUTH MPOOIEMY

Y HAaXOJIUTh MYTH €€ PEIICHUS;
MPOJIEMOHCTPUPOBAHA

CHOCOOHOCTh MPHOOPETaTh HOBBIE

3HAHUA I/I/I/IJ'II/I OCBanBaTh HOBBIC
CIIOCOOBI ICHCTBUM, IOCTUTATh
6omee TITyOOKOTO MOHUMAaHHMS
HU3y4YEHHOTO

Pabora B 11€710M CBUAETETBCTBYET O CIIOCOOHOCTH CAMOCTOSITENTEHO
CTaBUTH MPOOJIEMY U HAXOJUTh MIYTH €€ PEIICHUS;
MPOJIEMOHCTPUPOBAHO XOPOILIEE BJIAJEHUE JTOTUYECKUMHU
OTIepalMsIMU, HABBIKAMU KPUTHUYECKOTO MBIITUICHHS, YMEHUE
CaMOCTOSITENILHO MBICIIUTD; MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH Ha
ATOW OCHOBE MPUOOpETATh HOBBIC 3HAHUS W/ OCBAaMBATh HOBBIE
CIocoObI ACUCTBUIA, JOCTUTATH OoJiee TITyOOKOTO TOHMMAaHHS
npoOemMbl. J[aHHBIN YPOBEHBb OIIEHUBACTCS OTMETKON «4».

Pabota cBUAETENBCTBYET O CIIOCOOHOCTH CAaMOCTOSITENILHO CTABUTh
poOJeMy 1 HaXOAUTh MYTH €€ PEIICHUs]; TPOJEMOHCTPUPOBAHO
CBOOOIHOE BJIa/IEHUE JIOTHYECKUMU OTIepAIUsIMU, HABBIKAMU
KPUTHYECKOTO MBITIUICHHSI, YMEHHUE CAMOCTOSITEIHbHO MBICITUTH;




MPOJIEMOHCTPHUPOBAHA MOBKIIIEHHAS! CIOCOOHOCTH Ha ATOM OCHOBE
MpHOOpETaTh HOBBIE 3HAHUS W/IIIM OCBAaUBATh HOBBIE CIIOCOOBI
JIENCTBUH, TOCTUTATh 00JIee TITyOOKOT0 MOHUMAHUS TPOOIEMBI.
JlaHHBIN YPOBEHb OLICHUBAETCS OTMETKOM «S5».

Kputepnii Ne 2. ChopmMupoBaHHOCTH NPeIMETHBIX 3HAHMI U cNIOCO00B JAelicTBUI

Y4eHUK IJIOXO  IIOHMMAaeT  COACpKaHHE
BBINIOJIHEHHON paboTel. B pabore n B oTBeTax
Ha BOIPOCHl IO  COJAEPKAHHIO  pabOThI
HaOmonaoTcs rpyoble  omuOKku. JlaHHBII
YPOBEHb OLIEHUBAETCS OTMETKOM «2».
HernoarorosieHHsbIN K 3aIUTE IPOEKT,
OLICHUBAETCS OTMETKON «1».

[TponemMoHCTpHUPOBAHO
NOHUMAaHKE COCPKaHHUS
BBITTOJTHEHHOH paOOTHI.

B pabote 1 B oTBETax Ha BOIPOCHI
0 CO/ICPYKAHUIO PaOOTHI
OTCYTCTBYIOT I'pyObl€ OLIMOKHU

[IpoeMOHCTPUPOBAHO XOPOIIEE BIIAJICHUE TPEAMETOM MPOEKTHON
nesTebHOCTH. [IpUCYTCTBYIOT He3HAUNTENbHBIC OITMOKY. [laHHbBIIH
YPOBEHb OLICHUBAETCS OTMETKOMN «4».

[TpopeMoHcTpHUpOBaHO CBOOOIHOE BIaICHHE IPEIMETOM MTPOSKTHON
nesTeNbHOCTH. OMMOKN OTCYTCTBYIOT.

JIaHHBIN YPOBEHB OLICHUBAETCA OTMETKON «S».

Kputepnii Ne 3. ChopMupoBaHHOCTH pery/asiTUBHBIX JAeiicTBUI

Ha Hu3koM ypoBHE TPOJIEMOHCTPUPOBAHBI
HaBBIKH OIPECIICHHS TEMbI U TUTAHUPOBAHUS
paboTHI.

Pabora He moBefcHA 10 KOHIIA U MTPECTABIICHA
KOMHUCCHUU B HE3aBEPIICHHOM BUJIE;
OOJILIIMHCTBO 3TAIIOB BEITOJHINCH IO/
KOHTPOJIEM U MIPU MOJJEPKKE PYKOBOIUTENS.
DNEeMEHTHI CAaMOOIIEHKH M CAMOKOHTPOJISI
y4alerocst OTCyTCTBYIOT. J[aHHBIN ypOBEHb
OLIEHUBAETCS OTMETKOM «2».
HemnoarorosiaeHHsbIH K 3a11UTE IPOEKT,
OIICHUBAETCST OTMETKOM «1».

[TpoeMoHCTpUPOBaHBI HABBIKH
OTpeIeTICHUS TEMBI 1
MJIaHUPOBAHUS PAOOTHI.

PaboTa noBenecHa 10 KOHIIA U
MIPEACTaBICHA KOMUCCHUU;
HEKOTOPBIE TAIbI BHIMOJIHSINCH
MOJ1 KOHTPOJIEM M NP MOAJIEPIKKE
pykoBoaurens. [Ipu aTom
MPOSIBISIIOTCS OTAEJIbHbBIE
3JIEMEHTHI CAMOOIICHKH U
CaMOKOHTPOJISL y4alerocs

PaboTa xopolo cruraHupoBaHa U OCIEI0BATEIHFHO PEaTM30BaHa,
CBOCBPEMEHHO MPOIICHBI OOJLITUHCTBO TAIIOB 00CYKICHUS U
npenacraBieHus. KOHTpoIb U KOPPeKIHs OCYIIECTBIISLITUCEH C
MTOMOIIBIO PYKOBOJUTEIS MIPOEKTA.

JlaHHBII1 ypOBEHB OIIEHUBAETCSA OTMETKON «4».

Pabora TmarenpHO CIUTAHWPOBAaHA U TIOCTIEIOBATENBHO peaTn30BaHa,
CBOEBPEMEHHO MPOMJIEHBI BCE HEOOXOAUMBIE ATAIbl OOCYKIEHUS U
MIPEACTABICHHUS.

KoHTpoJib 1 KOppeKIUs OCYIIECTBISIIUCH CAMOCTOSTENBHO JlaHHBIN
YPOBEHb OLIECHUBAETCS OTMETKOMN «S».

Kputepnii Ne 4. ChopMupoBaHHOCT, KOMMYHUKATHBHBIX J1eHCTBHH

Ha Hu3koM ypoBHE NpOJIEMOHCTPUPOBAHBI
HaBBIKK 0)OPMIICHUS TPOEKTHOMN pabOThI U
MOSCHUTEIBLHOM 3alIMCKH, a TAK)KE MOJITOTOBKHU
MPOCTOM Ipe3eHTalru. /[JaHHbIA YPOBEHD
OIICHUBAETCA OTMETKOMN «2».
HenoaroroBneHHbIN K 3aIIUTE IPOEKT,
OIIEHUBAETCA OTMETKON «1».

[TpoeMoHCTPUPOBAHBI HABBIKH
odopmIIeHHs TPOEKTHON pabOTHI
7 TIOSICHUTEIILHOM 3aIiCKH, a
TaKXe MOJIrOTOBKH MPOCTOM
MPe3CHTAIHH.

Tema g0cTaTOYHO MOTHO pacKphiTa. TeKcT/coodIeHne
CTPYKTypupoBaHbl. OCHOBHBIE MBICIIN BBIPAXKEHBI SICHO, JIOTHYHO,
MocJeI0BaTeNbHO, apryMEHTHPOBaHHO. PaboTa BbI3BIBAET MHTEPEC.
JlaHHBII ypOBEHBb OIIEHUBAETCS OTMETKON «4».

Tema packpsiTa HOJHOCTHIO. TeKCcT/co00IIeHHE XOPOLIO
CTPYKTYpUPOBaHbI. Bce MbICIIN BBIpaKEeHBI SICHO, JIOTUYHO,
MocJeZI0BaTeNbHO, apryMEHTHPOBAHHO. PaboTa BbI3bIBAaET
MOBBILIEHHBIN UHTEPEC.

JIaHHBII YPOBEHB OIIEHUBAETCS OTMETKON «S».







