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IIpencenarens Bbyesuu O.B.

PABOYASA ITPOT'PAMMA

ITo npenmery reOMETPHUs

YpoBeHb 00pa3oBaHKs OCHOBHOE 001Iee oOpa3zoBanue 7-9 Ki1acchl
KonnuectBo yacop 204

VYuurens ['punienko I'.H., [Tunsesa C.A., Koznosa JL.A.

Pabouas nporpamma pa3zpaboTaHa B COOTBETCTBMM M Ha ocHoBe DenepasbHOro TOCYAapCTBEHHOIO OOpa30BaTEIbHOIO
CTaHJapTa OCHOBHOIro o00I1Iero o00pa3oBaHMs, MPUMEPHONM OCHOBHOW 0Opa3oBaTEIBbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanus, aBTopckoi mnporpammbl JI.C. Atanacsna, B.®.byty3osa, C.b. KagomueBa u ap. u3 cOopHuka «l'eoMerpus.
COopHuk pabouux mporpamm. 7-9 kiaccel». YueOHOe mocodue st obmieoOpazoBaTenbHbix opranuzanuid. CocraButens T.A.
bypMuctposa 2-e uznanue, ropadorannoe. Mockna. «IIpocsemenney, 2020;



1. Ilnanupyemble pe3yJbTaThl 0CBOeHHsI Y4eOHOro npeamera «l'eomerpus 7-9»
JIN4YHOCTHBIE pe3y/IbTaThI:

1. Poccuiickas rpaxaaHckast HICHTUYHOCTh (IaTPUOTU3M, YBaxeHHe K OTedecTBy, K MIPOLUUIOMY U HACTOSIIEMY MHOTOHAIIMOHAJILHOTO Hapoaa
Poccumn, 4yBCTBO OTBETCTBEHHOCTH M joira nepen PoauHoi, uaeHtudukamus ceds B KauecTBe IpakaaHuHa Poccuu, cyObeKTUBHas 3HAYMMOCTb
UCIIOJIB30BAaHUs PYCCKOIO S3bIKa M A3BIKOB HapoJoB Poccuu, oco3HaHME M OLIyIIEHUE JIMYHOCTHOM CONPUYACTHOCTH CyIb0€ POCCHUICKOrO Hapona).
Oco3HaHMe dTHUYECKON MPUHAMJIEKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJIBTYpbl CBOEIO HapOJa, CBOEro Kpasi, OCHOB KyJIbTYPHOI'O Haclleusl HapoJ0B
Poccuu u uenoBeuecTBa (MIEHTUYHOCTD YEIOBEKA C POCCUHCKON MHOTOHALIMOHAIBHOMN KyJIbTYPOH, COMPUYACTHOCTh UCTOPUH HAPOAOB U TOCYapCTB,
HAXOJMBIIMXCS Ha TEPPUTOPUM COBpeMeHHOW Poccum); MHTepuOpH3alMs TyMaHHUCTUYECKHUX, JEMOKPAaTHUYECKHMX M TPaJUIHOHHBIX ILIEHHOCTEH
MHOTI'OHAIIMOHAJILHOIO POCCHICKOro odmiectBa. OCO3HAHHOE, YBAKUTEIbHOE WM J0OPOKEJATEIIbHOE OTHOLIEHHE K HCTOPUM, KYyJIBTYpe, PEIIUruy,
TpaaMLMAM, A3bIKaM, LICHHOCTAM HapoaoB Poccun u HaponoB Mupa.

2. TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCSI K CAMOPA3BUTUI0 U CaMOOOpPA30BAHMIO HA OCHOBE MOTHBALMU K OOyYEHHMIO U IO3HAHUIO;
TFOTOBHOCTb M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JabHEHIeH HHANBUIYAIbHOM TpaeKTOpUK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe rnpodeccuit ¥ NpoPecCUOHANBHBIX MPEANOYTEHUH, C YIETOM YCTOMUMBBIX [103HABATENIbHBIX HHTEPECOB.

3. Pa3Butoe MoOpajbHOE CO3HAHHME M KOMIETEHTHOCTb B PELICHUHM MOpPAJbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOIO BBIOOPA, (POpMHpPOBAHUE
HPABCTBEHHBIX YYBCTB W HPABCTBEHHOT'O IOBEIECHMS, OCOZHAHHOTO M OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHBIM IOCTYINKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIECHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAKUTEIBHOEC OTHOLICHUE K PEIIMTMO3HBIM YyBCTBAaM, B3IVIAAAM JIOACH WU UX
OTCYTCTBHMIO; 3HAaHHME OCHOBHBIX HOPM MOpaJM, HPaBCTBEHHBIX, IYXOBHBIX HJEAJIOB, XPAaHUMBIX B KYJbTYpHBIX Tpaguuusx HaponoB Poccuw,
TFOTOBHOCTh Ha UX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHHUYEHUIO B MOCTYIKAX, MOBEACHUH, PACTOUUTEIILHOM MOTPEOUTENBCTBE; CPOPMUPOBAHHOCTh
IIPEJICTaBICHUN 00 OCHOBaX CBETCKOM ATHKH, KYJIbTYpbl TPAAULIMOHHBIX PEITUTUNA, X POJIM B PA3BUTUHU KYJIbTYPHI U UCTOpUHM Poccun u yenoBedecTna,
B CTAaHOBJICHUHM TPaKAAHCKOTO OOILECTBA M POCCHUICKON TOCYIapCTBEHHOCTH; MOHMMaHME 3HAYEHUS HPABCTBEHHOCTH, BEPbl U PEIUIHM B >KU3HU
yesioBeKa, ceMbu U obmectBa). CHopMHUPOBAaHHOCTh OTBETCTBEHHOI'O OTHOILEHUS K YUEHHIO; YBAXKUTEJIBHOTO OTHOILEHUS K TPYJly, HaJU4Ke OMbITa
y4acTus B COLMAJIbHO 3HauYMMOM Tpyzde. Oco3HaHHMe 3HAUEHUs CEMbH B JKU3HU YEJIOBEKa M OOILIECTBA, NMPHUHATUE LIEHHOCTH CEMEWHOM >KH3HH,
YBa)KUTEIbHOE U 3a00TIMBOE OTHOUIEHUE K YJI€HaM CBOEH CEMBbHU.

4. ChopMUpPOBaHHOCTb LEJIOCTHOTO MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKd U OOIIECTBEHHOM
MPAKTUKH, YIYUTHIBAIOILLETO COLUATBHOE, KYJIbTYPHOE, A3bIKOBOE, TyXOBHOE MHOT00O0pa3nue COBPEMEHHOI'O MUPA.

5. Oco3HaHHOE, yBaXXUTEIBbHOE U 10OpOXKeTaTeIbHOE OTHOIIEHUE K IPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYJIBTYpE, A3bIKY, BEPE,
rpaXAaHCKOW Mo3uLKU. ['0TOBHOCTh U CIIOCOOHOCTH BECTH AMAJIOT € IPYTHUMH JIFOJBMU U IOCTUraTh B HEM B3aUMONOHUMAaHUS (MACHTU(UKAIMS ceOst
KaK IOJIHONIPABHOTO CyObeKTa OOLIeHHUs, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a mapTHepa MO AMAjory, TOTOBHOCTh K KOHCTPYHPOBaHUIO o0Opa3a
JIOIYCTUMBIX CIIOCOOOB AMAJIOra, TOTOBHOCTh K KOHCTPYMPOBAHMIO IPOLECCa TUaIora Kak KOHBEHIIMOHUPOBAHUS MHTEPECOB, IPOLEAYDP, FTOTOBHOCTD U
CIIOCOOHOCTB K BEJICHUIO IIEPETOBOPOB).

6. OCBOEHHOCTh COIMAJIbHBIX HOPM, [TPaBUJI MOBEJACHUS, posield U GOpM COLMaIbHON KU3HU B TPYIIAX U COOOIIECTBaX. YUacTHe B LIKOJIbHOM
CaMOYTIpaBJICHUM U OOIIECTBEHHOM >XU3HU B IpeJesiax BO3PACTHBIX KOMIETEHIUI C yYeTOM PEeruoHajbHbIX, 3THOKYJIBTYPHBIX, COLMAJIbHBIX U
HKOHOMHUYECKUX 0coOeHHOCTeN ((hopMHpOBaHHE TOTOBHOCTH K YYacCTHIO B IPOLIECCE YHOPSAAOUYEHHSI COLMANIbHBIX CBSI3€H U OTHOLIEHHH, B KOTOPbIE
BKJIIOYEHbl M KOTOpbIe (DOPMUPYIOT CaMM YydallMecs; BKJIIOYEHHOCTh B HEMOCPEACTBEHHOE IPaXJaHCKOE ydyacTHe, T'OTOBHOCTh Y4YacTBOBaTh B
KU3HEIESITEIbHOCTU MOJAPOCTKOBOIO OOIIECTBEHHOIO OOBEAMHEHUS, MPOAYKTHUBHO B3aUMOJEHCTBYIOIIEIO C COLMAJIbHOW Cpeloil M COLUaIbHBIMU
MHCTUTYTaMH; UACHTU(UKAIM ceOs B KauecTBe CyObeKTa COLMAJIbHBIX IMPeoOpa30BaHHUM, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OopraHm3aTOpCKOn
JIEeATEIbHOCTH; UHTEPUOPU3ALMsl [IEHHOCTEW CO3MIATEIbHOTO OTHOIIEHUS K OKPYXKAIOLIEH NEHCTBUTEIBHOCTH, LICHHOCTEH COLMAIbHOIO TBOPYECTBA,



[IEHHOCTH TIPOJAYKTUBHON OpraHU3allid COBMECTHOW JEATCIILHOCTH, CaMOpEaIM3allid B TPYIIe W OPraHU3alud, [EHHOCTH «JIPyroro» Kak
paBHOIMPABHOTO MapTHepa, GOpMUPOBaHKME KOMIETCHIINN aHAlK3a, MPOSKTUPOBAHUS, OpPTaHU3AIUH JIEATEIBHOCTH, pediekcu N3MEHEHHH, CIoco00B
B3aUMOBBITOHOTO COTPYIHUYECTBA, CITIOCOO0OB pean3aliii COOCTBEHHOTO JIMIEPCKOTO MOTEHITHANA).

7. ChopMUPOBaHHOCTh IIEHHOCTH 3/I0POBOTO U Oe30macHoro o0Opas3a >KW3HU; MHTEPUOPHU3AIUS MPABUI WHANBUAYAIBHOTO U KOJJIEKTUBHOTO
0€3011acHOr0 MOBEJCHHS B Upe3BbIUalfHBIX CUTYAIUAX, YTPOKAIOLINX KU3HU U 370POBbIO JIFOJIEH, MpaBWJI MOBEACHHS Ha TPAHCIIOPTE U HA JOPOTrax.

8. Pa3BUTOCTh 3CTETUUECKOTO CO3HAHUS Yepe3 OCBOCHHE XYAO0KECTBEHHOTO Hacleaus HapoaoB Poccuu u mMupa, TBOPUECKOH NesSTENbHOCTH
ACTETUYECKOr0 XapakTepa (CIOCOOHOCTh MOHMMATh XYAOXKECTBEHHbIE TPOU3BEICHMS, OTpaXkarolllhe pa3Hble OJTHOKYJIbTYpHbIE TpaJuLlUu;
c(hOpMUPOBAHHOCTh OCHOB XYJ0>KECTBEHHOW KYIbTYpPBI OOYYAIOMIMXCS KaK 9acTU UX OOIIe TyXOBHOHM KyIbTyphl, KaKk 0CO0OTo crocoba Mmo3HaHUsS
KM3HH U CPECTBA OPTaHU3AINH OOIICHHUST; ICTETUIECKOE, SMOIIMOHATBHO-IIEHHOCTHOE BUICHUE OKPYKAIOIIIET0 MHPA; CIIOCOOHOCTh K SMOIIMOHAIHHO-
[IEHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAKEHUIO U OPUEHTAINH B XYJ0KECTBEHHOM U HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBaKEHUE K UCTOPUU
KYJBTYPEI CBOCTO OTC"IGCTBa, BBIpa)KeHHOI\/II B TOM 4YHCJIC B IMOHMMAHHUKU KpaCOThl YCJIIOBCKA, HOTpe6HOCTI) B O6H.[CHI/II/I C XYHOKCCTBECHHBIMU
MPOU3BEICHUSIMHU, CPOPMUPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K TPAAHMIMIM XYJ0KECTBEHHOW KyJIbTYpPhl KaK CMBICIIOBOM, 3CTETUYECKOH U
JTUYHOCTHO-3HAYUMOM IIEHHOCTH).

9. ChopMupoBaHHOCTH OCHOB PKOJIOTUYECKOW KYIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, HAIUYUE
OmbITa 3SKOJOTHUYCCKU OpI/IeHTI/IpOBaHHOI\/’I pe(l)HeKCHBHO-OHeHOqHOﬁ u HpaKTH‘IeCKOI\/'I ACATCIIBHOCTU B JXKU3HCHHBIX CHUTyalUsIX (FOTOBHOCTI) K
WCCJICIOBAHUIO TIPUPOJBI, K 3aHATHIM CEIbCKOXO3SHUCTBEHHBIM TPYIOM, K XYyJ0KECTBEHHO-ICTETUUYECKOMY OTPAKEHHUIO MPHUPOJBI, K 3aHITHIM
TYpU3MOM, B TOM YHCJIE SKOTYPHU3MOM, K OCYIIECTBICHUIO TIPUPOIOOXPAHHON JICATSITEHOCTH).

MertanpenmeTHble pe3yJibTaThl

MertarnpeaMeTHble pe3yJIbTaThl BKIIOYAIOT OCBOEHHBIE OOYYaIOIIUMHCS MEXKIIPEIMETHbIE TMOHITHS U YHHBEpcallbHble yuyeOHble IeiCTBUs
(perynsTUBHbBIE, IO3HABATEIbHbIE, KOMMYHUKATHUBHBIE).

MesknpeaMeTHbie IIOHATHS
VYcnoBueM GhopMUpOBaHUS MEXIPEAMETHBIX TOHATUHN, TaKuX, Kak CUCTeMa, (akT, 3aKOHOMEPHOCTb, (DEHOMEH, aHaJlu3, CUHTE3 SIBJISIETCS OBJIAJICHHE
00yYaromyuMHUCs OCHOBAaMH YUTATEIIbCKOW KOMIIETEHIINH, TPUOOPETEeHNE HAaBBIKOB pabOThl ¢ MHPOpMaLMel, yyacTue B MPOEKTHOW jaedTeslbHOCTH. B
OCHOBHOII 11IKOJI€ Ha BceX MmpeaMeTax OyneT nmpoaobkeHa padoTa no (opMHUPOBAHMIO M PA3BUTHUIO OCHOB YUTATENbCKOW KoMrieTeHIMH. O0yJaronuecs
OBJIQJICIOT YTEHHUEM KaK CPEJCTBOM OCYILECTBJIEHHs CBOMX NaJbHEHIINX IJIAHOB: MPOJOJDKEHHS 00pa30BaHUS M CaMOOOpa3OBaHMs, OCO3HAHHOTO
IUIAHUPOBAHUS CBOETO AKTYaJlbHOIO M TEPCHEKTUBHOIO Kpyra 4YTEHHUS, B TOM YHCJIE JOCYroBOro, MOATOTOBKM K TPYJOBOM U COIMAIBbHOM
JeSITebHOCTH. Y BBIITYCKHUKOB OyJieT c(opMHUpOBaHA MOTPEOHOCTh B CUCTEMAaTHUECKOM YTEHHM KaK CPEACTBE NMO3HAHMS MHpa U cedsl B 3TOM MHpE,
TapMOHM3AIIMN OTHOIIIEHUH YeJIOBEKa M OOIIECTBA, CO3aHIU 00pa3a «IoTpeOHOTo Oy IyIIeroy.

[Tpu n3yueHnn y4eOHbBIX MIPEIMETOB 00YUArOIIMECs] YCOBEPIIEHCTBYIOT NPUOOPETEHHBIE HA IEPBOM YPOBHE HAaBBIKU PaOOTHI ¢ MHpOpMaLuei 1
nonoiHAT ux. OHU cMOTYT paboTaTh ¢ TEKCTaMU, MPEoOPa30BbIBATH U UHTEPIPETUPOBATH COAEPIKALLYIOCS B HUX MH(GOPMAIUIO, B TOM YHCIIE:

* CUCTEMaTH3UpPOBaTh, COINOCTABIIATh, AHAIW3UPOBATh, O0000IIATE M HUHTEPIPETUPOBATH MH(GOPMAIMIO, COJEPXKAILIYIOCS B TOTOBBIX
MH(GOPMAIIMOHHBIX 00BEKTaX;

* BBIICJIATH TJIABHYIO M M30BITOYHYIO HH(OPMAIIUIO, BBIMOIHATH CMBICIOBOE CBEPTHIBAHHME BBIJCIECHHBIX (DAKTOB, MBICIIEH; INPEICTaBIATh
nHGOpMaIMIO B CKATOM cjI0BeCHOH (opme (B BUE IUIaHA UM TE3HMCOB) U B HAIJISIHO-CUMBOJINYECKON Gopme (B BuEe TaOIUL, rpadUyecKux CXeM U
JarpaMm, KapT MOHATUH — KOHUENTYalbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aTIOJIHATH U JOTIOJHSTH TaOJIUIbI, CXEMBbI, IUarPaMMbl, TEKCTHI.

B xosme wu3yuyenus mareMaTHKH OOydaroIIuecss MPHOOPETYT OMNBIT MPOEKTHOM JeATETbHOCTH Kak 0c000il (opmbl ydeOHOU paboThl,
CIOCOOCTBYIOIIEH BOCIHUTAHUIO CaMOCTOSITEIbHOCTH, MHULHMATUBHOCTHU, OTBETCTBEHHOCTH, IMOBBIIIEHUI0 MOTHBAIMU U 3((YEKTUBHOCTH yueOHOMH
JeSITeIbHOCTH; B XOJle peajH3alliid HCXOJHOTO 3aMbIClia Ha NMPAaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh a/IeKBAaTHBIE CTOALICH 3ajaue



CpEeJICTBA, IPUHUMATh PELIEHUs, B TOM YUCJIE U B CUTyalUsX HeompeaesneHHOCTH. OHU MOoJydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3zpaboTke
HECKOJIbKUX BapUaHTOB PELICHUH, K MOMCKY HECTAaHAAPTHBIX PELICHUH, TOMCKY U OCYIIECTBICHUIO HauboJee MPUeMIEMOro peIeHHs.

B coorBerctBun ®I'OC OOOQO BhIIENSIOTCS TpU TPYIIBl YHHUBEPCAJIbHBIX YYEOHBIX JE€HCTBUIl: pEryJATHBHbBIE, IO3HABATEJbHBIE,
KOMMYHUKATUBHBIE.

Perynstusubie YY |

1. VYMmeHHe caMOCTOSTEIBHO ONpEAENATh LEeNU OOy4eHHus, CTaBUTh M (HOpPMYyIUpOBaTh HOBbIE 3a7ayd B yuyeOe M IO3HaBaTENbHOU
JeSITeNIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH MMO3HABATENbHOM eaTeabHOCTH. OOydaromuics CMOXKeET:

® aHAJIM3MPOBATH CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylrie 00pa3oBaTelIbHbIE PE3YJIbTaThI;
UICHTHPHUIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OIIPEEIIATH IIIaBHYIO Mpo0IeMy;
BBIJIBUTATh BEPCUH PEIICHHS MPOOJIEMBI, ()OPMYITHPOBATH TUTIOTE3BI, TPEIBOCXHIIATH KOHEUHBIN PE3yIIbTaT;
CTAaBUTb LI€JIb IEATEILHOCTH Ha OCHOBE ONPEAEICHHON MPOOIEMBI U CYIIECTBYIOIIMX BO3MOKHOCTEH;
¢dbopMynupoBaTh yueOHbIE 331a4M KaK [Iaru JOCTHKEHUs OCTaBJIEHHOH 1eNU 1eTeIbHOCTH;
00OCHOBBIBATH 11€JIEBbIE OPUEHTUPHI U PUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBAs JJOTMUYECKYIO MOCIEI0BATEIBHOCTD

1aroB.

2. YMeHHE CaMOCTOSTENbHO IUIAHUPOBATh IyTH JOCTHXKEHHS LeJel, B TOM 4HCIIE ajJbTepHATUBHBIE, OCO3HAHHO BHIOWMpATh Hamboee
3¢ dekTUBHBIE CIOCOOBI pelIeHNs YUeOHBIX U M03HABaTENbHBIX 3a1a4. OOy4Jarouuics CMOXKET:

® OIpenensiTh HeOOXOAUMbIe IeiicTBHE(s]) B COOTBETCTBHHM € y4eOHOH U MO3HABaTEIbHOM 3a/1a4el U COCTABIATH aJITOPUTM UX BBITIOIHEHUS;

e 00O0CHOBBIBaTh U OCYLIECTBIATH BbIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHUs] YUeOHBIX 1 TT03HABATENbHBIX 3a/1a4;

® OIpeaeNsATh/HaXOUTh, B TOM YHCIIE U3 TPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS JUUIs BHITIOJTHEHUS Y4eOHON M MO3HABATEIBHOM 3a/1a4H;

e BbHICTpaMBaTh JKW3HEHHBbIE IJIaHbl Ha KpaTKOCpO4YHOEe Oyayliee (3asBiSATH II€JIEBbIE OPUEHTUPHI, CTaBUTh aJEKBaTHbIE UM 33/Ja4d U
npejiarath AeUCTBHS, yKa3biBas U 0OOCHOBBIBAsI JJOTHUYECKYIO MTOCIIEI0BATEIbHOCTD 1I1aroB);

e BBIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITENIFHO UCKATh CPECTBA/PECYPCHI TSI PEIICHHS 3aJa4i/IOCTIKEHHS LIEIIH;

® COCTaBJIATH IUIaH pelieHus MpoOseMbl (BBIOIHEHUS TPOEKTa, IPOBEACHUS UCCIIEI0BaHUS);

® OIpeaeNATh MOTCHIMAIbHBIE 3aTPyAHEHHS TP PELLICHUH yu4eOHOM 1 03HaBaTeNbHON 3aauil U HAaXOAUTh CPE/ICTBA JUISl UX YCTPAHEHUS;

® OIHUCHIBATh CBOHM OMBIT, OGOPMIISS €ro JJs Mepelaud JPYyTUM JIIOJIM B BHJI€ TEXHOJIOTMH PELIeHUs MPAKTUYECKUX 33734 ONpeesIeHHOTO
KJacca;

® [UIAHMPOBATH M KOPPEKTUPOBATH CBOIO MHIMBHYaJbHYIO0 00Pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMHM DE3yJbTaTaMM, OCYIIECTBISATh KOHTPOJIb CBOEH NEATEIIBHOCTH B IpOILECCEe
JOCTIDKEHHSI Pe3ysibTaTa, ONpEeAEssATh CIOCOObI AEHCTBHM B paMKax NPEATJOXKEHHBIX YCIOBMH M TpeOOBaHUIl, KOPPEKTUPOBAaTh CBOM AECHUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS cuTyanueil. O0yJaronuiics CMOXKET:

® OIpeAensiTh COBMECTHO C TE€NaroroM M CBEPCTHUKAMU KPUTEPUHU IUIAHUPYEMBIX pE3yJIbTaTOB M KPUTEPUU OLIEHKH CBOEH ydeOHOM
JESTENIBHOCTH;

® CHCTEMaTHU3UPOBATH (B TOM YHCIIE BEIOMPATH IPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX PE3yJIbTaTOB U OIIEHKU CBOEH JIEATEIIbHOCTH;

e 0oTOMpaTh HHCTPYMEHTBl [UIsl OLEHUBAHUS CBOEH NEATENbHOCTH, OCYIIECTBISTh CAMOKOHTPOJIb CBOEH JEsTeNbHOCTH B paMKax
NPEeIOKEHHBIX YCIOBUN U TpeOOBaHNUH;

® OIICHUBATh CBOIO AEATEIbHOCTh, ApTYMEHTUPYS IPUUUHBI JOCTUKEHHS MM OTCYTCTBHUS IJIAHUPYEMOI'O PE3YJIbTaTa;

® HaXOAWTb JIOCTATOYHBIE CPEJICTBA ISl BHIMOJIHEHUS YUEOHBIX NEHCTBUI B U3MEHSIOMIEHCA CUTYallMH W/WIN NPU OTCYTCTBUH IUIAHUPYEMOTO
pe3yJipTaTa;



e paboTtas M0 CBOEMYy IIJIaHy, BHOCUTb KOPPEKTUBBI B TEKYLIYIO JESATEIIbHOCTh Ha OCHOBE aHA/IM3a W3MEHEHUN CUTyalluu ISl MOTY4YEeHMs
3aIIaHUPOBAHHBIX XAPaKTEPUCTUK MPOYKTa/pe3yibTaTa;

® YCTaHaBIMBATbh CBA3b MEXAY MOJTYYCHHBIMU XapaKTEePUCTUKAMU MPOAYKTA M XapaKTEPUCTUKAMH Mpoliecca AEATeIbHOCTH U 110 3aBEPIICHUN
JeSITeNIbHOCTH TMpeAiaraTh M3MEHEHNE XapaKTePUCTHK Mpoliecca AJis OMyUeHUs YIyUIeHHbIX XapaKTepUCTHK IPOAYKTa;

® CBEpATHh CBOM JCHCTBHUSA C LIEIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIAThH OIIMOKU CAMOCTOSITEIBHO.

4. YMeHHe OIIEHUBATh NMPABIJILHOCTH BBHITIOJHEHUS yueOHOU 3a7aui, COOCTBEHHBIE BO3MOKHOCTH €€ perneHusi. O0yJyaromuicss CMOXKeT:

® OMpeAensaTh KPUTEPUU NPaBUILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yUeOHON 3a1auu;

® aHaJIM3MPOBATH U OOOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOLIETO NMHCTPYMEHTApUs /7S BHIIOJIHEHUS yueOHOU 3a1aui;

e CBOOOJIHO MOJIB30BATHCS BBIPAOOTAHHBIMHM KPUTEPUSMHU OLIEHKM W CAMOOIICHKH, HUCXOAS M3 Ied M UMEIOIUXCS CPENCTB, pasiuyas
pe3yibTaT M CIOCOOBI IEHCTBU;

® OLEHMBATH MPOJYKT CBOEH AEATENBHOCTH IO 3aJaHHBIM W/MIM CAMOCTOSITEJIBHO ONPEAEICHHBIM KPUTEPHUSM B COOTBETCTBHM C IIEJIBIO
JIeSITENIbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTbH II€JIM BBIOPAHHBIM CIHOCOOOM HAa OCHOBE OLIEHKM CBOHMX BHYTPEHHUX PECYPCOB M JOCTYMHBIX BHEIIHHUX
pecypcos;

e (UKCHPOBATH M AHAIM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BATEIbHBIX PE3YJIbTATOB.

5. Bnanenue OCHOBaMHM CaMOKOHTPOJIS, CAMOOLCHKH, IPHUHATUS PpEIIEHUH M OCYIIECTBIEHHS OCO3HAHHOTO BbIOOpa B Yy4yeOHOH U
no3HaBaTeIbHON. OO0yJaroNuics CMOKET:

e HaOIIOJaTh U AaHAJTU3UPOBATH COOCTBEHHYIO YU€OHYIO M MIO3HABATEIbHYIO JEATEIbHOCTh U ACSITEIbHOCTh IPYTHX 00ydaroluXxcsl B Ipolecce
B3aUMOIIPOBEPKH;

® COOTHOCHUTH peallbHbIC U IJIAaHUPYEMBbIE Pe3yJIbTaThl HHIUBHUYyaJIbHON 00pa30BaTeIbHOM NEATELHOCTH U JeNaTh BHIBOJIBI;

® TPUHHUMATH PEIICHUE B YIeOHOM CUTYaIlul M HECTH 32 HETO OTBETCTBEHHOCTB;

® CaMOCTOSITEIbHO OINPEEIIATh MPUUMHBI CBOETO yCIleXa WK Heyclexa U HaX0JIUTh CIIOCOObI BBIX0/1a U3 CUTYallul HEeyCIexa;

® PETPOCIEKTUBHO ONPEAENATh, KaKhe JeHCTBUS MO PELICHHI0 Y4eOHOM 3aaud WM MapamMeTpbl 3TUX JNEHCTBUH MPUBEIH K MOIYYEHHUIO
MMEIOLIET0Cs MPOAyKTa YUeOHOM 1eATelbHOCTH;

® JIEMOHCTPUPOBATh MNPUEMBl PETYJSALIMU NCUXOPU3UOIOIMUECKUX/ SMOLMOHANBHBIX COCTOSIHUM Ui JOCTMDKEHUS 3(PQeKkTa yCHOKOeHUs
(ycTpaHeHHsT SMOIMOHAIBHOW HANpPSHKEHHOCTH), A(PQeKTa BOCCTAaHOBICHHS (OCHalNeHus TPOSIBICHUHA yToMmileHUs), 3(Qexra aKTUBU3AIMU
(MoBBILIEHUS ICUXO()U3UOIOTUYECKON PEaKTUBHOCTH).

Ilo3naBaresbHble YVY ]|

6. VYMeHue ompeneniTh IMOHATHUS, CO3/aBaTh OOOOIIEHHS, YCTaHABIMBATH AHAJIOTHH, KJIACCH(PHIMPOBATH, CAMOCTOSTEIHHO BHIOMPATH
OCHOBAaHHMS U KPUTEPHUHU Ui KIaccU(UKAIIMK, YCTaHABIMBATh NPUYMHHO-CIIECTBEHHBIE CBSA3M, CTPOUTH JIOTHYECKOE PACCYXkIEHUE, YMO3aKIIOUEHNE
(MHIYKTUBHOE, A€TyKTUBHOE, [10 AaHAJIOTUH) U JeJ1aTh BBIBObL. OOyYaromuics CMOXKET:

e 110J10MpaTh CJIOBA, COMOTYMHEHHBIE KITIOUEBOMY CIIOBY, ONPEAEISIONINE €r0 MPU3HAKU U CBOMCTBA;

® BBICTPAUBATh JOIMUYECKYIO LIENIOYKY, COCTOSLIYIO U3 KIFOUEBOrO CI0BA M COMOAYMHEHHBIX EMY CJIOB;

® BBIJCIATH OOLIMI MPU3HAK JBYX MM HECKOJIBKUX MPEIMETOB WU SIBICHUIN U O0BSICHATH UX CXOJICTBO;

e O0BEIMHATH TPEAMETHl M SBJICHUS B TPYMIBI MO OINpPEIeIICHHBIM TNpH3HAKaM, CPaBHUBATh, KIACCU(PHUIMPOBATH M 0000ImaTh (PaKkThl U
SBJICHUS;

® BBIJCIATH SIBJICHHE U3 OOIIET0 psja IPyTruX SBICHUIA;



® ONpeNeNsiTh OOCTOSITENIbCTBA, KOTOPHIE MPEAIIECTBOBAIA BO3HUKHOBEHHUIO CBSI3M MEXIY SBICHUSIMHU, U3 ITUX OOCTOSITEIHCTB BBIJEIATH
OTIPEICTISAIONINE, CITOCOOHBIE OBITh MPUYMHON JAHHOTO SBJICHUS, BBISBIISATH IPUYHHBI U CIICIACTBUS SBJICHUN;

® CTPOUTH PACCYXKACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJICHHE HA OCHOBE CPaBHEHUS MPEAMETOB U SIBJICHUH, BBIJIETSIS IPU 3TOM 00IIIME MPU3HAKY;

® p3JIaraTh MOJYYCHHYIO HH(GOPMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE peracMoin 3a1a4u;

® CaMOCTOSITEIIPHO YKa3blBaTh Ha MH(GOPMAIINIO, HYXKIAIOUIYIOCS B TIPOBEPKE, MpeaiaraTh U MPUMEHATh CIOCO0 MPOBEPKH JOCTOBEPHOCTH
uHpOpMaLnY;

e BepOanM30BaTh YMOITMOHAILHOE BIIEUATICHUE, OKa3aHHOE HA HETO MCTOYHHUKOM;

® OOBSICHATH SIBJICHHSI, TPOIIECCHI, CBSI3M M OTHOIICHUS, BBIABISIEMBIE B XOJ€ IO3HABATEIBLHONW M HCCIICIOBATEIBCKON JIEATEILHOCTH
(mpuBOIUTH OOBACHEHUE C U3MEHEHUEM (DOPMBI PEACTABIICHUS; OOBSICHATE, IETATH3UPYS WK 000011as1; O0OBSICHITH C 3aIaHHOW TOYKH 3PEHUS);

® BBIABIIATH U HA3BIBATh NMPUYHHBI COOBITHUS, SIBJICHUS, B TOM YHCJIE BO3MOXKHBIE / Han0o0Jiee BEPOSTHBIC IPUIHHBI, BOBMOXHBIEC MTOCIIECICTBHS
3a/IaHHOW MPUYUHBI, CAMOCTOSITEJIbHO OCYILIECTBIISI MPUUYMHHO-CIICICTBEHHBIN aHAIN3;

e JeNaTh BBIBOJ HAa OCHOBE KPHUTHYECKOTO aHalIM3a PA3HBIX TOYEK 3PEHHsI, MOJITBEPKIATh BBIBOJ COOCTBEHHOHN apryMeHTAlMed WIH
CaMOCTOSITEIIBHO TTOJTYYCHHBIMH JTAHHBIMU.

7. YMeHue co3/laBarh, IPUMEHSATh U TPEOOPa30BBIBATH 3HAKU M CHMBOJIBI, MOJEIIA U CXEMBbI JUIsl PEIICHUs y4eOHBIX M MMO3HABATEIBHBIX
3amay. OOy4aromunics CMOXKET:

e 0003HAYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;
OTIPEICIIATE JIOTHUECKUE CBS3H MEXKIY MIPEeIMETaMH H/WITH SBJICHUSIME, 0003HAYaTh JJAHHBIC JJOTHYECKHUE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;
co3/1aBaTh aOCTPaKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/Uil sIBJICHUS;
CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBHH 3aJ1au W/WIIHM CTIOc00a €€ pelieHus;

® Co3/1aBaTh BepOANbHBIE, BEIIECTBEHHBIE M HWH(POPMAIIMOHHBIE MOJEIHU C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa JUIs
ompeeNIeHus Croco0a PeIeH sl 3aJa4i B COOTBETCTBHH C CUTYaIlUEH;

e 1peoOpa3oBHIBATH MOJIENH C IIEIBIO BBISIBICHHS OOITUX 3aKOHOB, ONMPEESISIONTNX TaHHYIO MPEAMETHYIO 00J1acTh;

® TIEPEeBOJUTH CIOXKHYIO TIO COCTaBy (MHOTroacnekTHyo) wuHpopmamuio u3 Tpadudeckoro win (OPMATM30BAHHOTO (CHMBOJIBHOTO)
MIPE/ICTABJICHHS B TEKCTOBOE, M HA00OPOT;

® CTPOWTH CXEMY, AJITOPUTM JICUCTBHS, UCIIPABIISATH WM BOCCTAHABIMBATh HEM3BECTHBIN paHee aJlfOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00
00BbEKTE, K KOTOPOMY MPUMEHSIETCS AJITOPUTM;

® CTPOWTH JI0KA3ATEIHCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

® aHaTM3UPOBATH/PE(IECKCHPOBATDH OMBIT Pa3pabOTKH M peaTu3aliK y4eOHOTO MTPOEKTa, UCCIEIOBAHUS (TEOPETHUYECKOTO, IMITUPHIECKOT0) Ha
OCHOBE TIPEITIOKEHHON TIPOOJIEMHOM CUTYAIlUH, TIOCTABIICHHOMN TEJIH W/WIJTH 3a/IaHHBIX KPUTEPUEB OIICHKH MPOTyKTa/pe3yabTaTa.

8. CwmpicioBoe uteHre. OOyJaronuincs CMOXKET:
HAXOWTh B TeKCTE TpeOyeMyto nH(pOpMaInio (B COOTBETCTBUH C LIEISIMH CBOCH AESITETLHOCTH);
OPUEHTHUPOBATHCA B COJEPIKAHUM TEKCTa, TOHUMATh IIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;
YCTaHABIWBATh B3aMMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITHH, SIBJICHHH, MPOIIECCOB,;
PE3IOMUPOBATh TJIABHYIO UJICIO0 TEKCTa;

® TpeoOpazOBLIBATh TEKCT, IEPEBOJIS» €ro B JIPYTYH0 MOJAIbHOCTh, HHTEPIPETUPOBATh TEKCT (XyJA0KECTBEHHBIN U HEXYHAOKECTBECHHBINH —
y4eOHBIN, HAyYHO-OMYJISIPHBIN, HH(OPMaLlMOHHBIHN, TEKCT non-fiction);

® KPUTHYECKH OLIEHUBATh COJIEPKaHUE M (OpMY TEKCTa.



9. ®opMupOBaHHME M PA3BUTHUE AKOJOTMYECKOTO MBIILIICHHS, YMEHUE MPUMEHATh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOW, COIMAIbHOM
MPAKTHKE U MPOPECCHOHANBHON opueHTanuu. OO0yJarommiics CMOXET:

® OIpEIETsATh CBOE OTHOLICHUE K MPUPOJHOMN CPELE;

® AHATM3HMPOBATH BIUSHHUE YKOJOTUUECKHUX (DAKTOPOB Ha Cpeay OOUTaHUS )KUBBIX OPTaHU3MOB;

® [POBOJIUTH MPUUYMHHBIN U BEPOATHOCTHBIA aHAIN3 SKOJIOTUYECKUX CUTYaIUi;

® TIPOTHO3UPOBATH U3MEHEHHUS CUTYallUU MIPU CMEHE JCWCTBUS OJHOTO aKkTopa Ha IEHCTBUE APYroro GaxTopa;

® pacnpOCTPaHATh IKOJOTHUYECKHE 3HAHUS U YYACTBOBATH B MPAKTHUYECKUX JI€TAX IO 3alUTE OKPYKAKOLIEH CPEBI;

® BBIpaXXaTh CBOE OTHOIICHHUE K TIPUPOJIC YepPe3 PUCYHKH, COUMHEHUS, MOJIEIH, TPOCKTHBIC paOOTHI.

10. Pa3BuTHe MOTHBAIMHM K OBJIAJEHUIO KyJIbTypOH aKTHMBHOTO HCIOJB30BAaHHS CIOBaped M APYTUX MOUCKOBBIX cucteM. OOydaromuiics
CMOXKET:
OTIPEIEeTIATH HEOOXOAMMBIC KITFOUEBBIC IIOMCKOBBIC CJIOBA M 3aITPOCHI;
OCYIIECTBIIATHh B3aUMOJEHCTBUE C DIEKTPOHHBIMU IIOUCKOBBIMHA CUCTEMAMH, CIIOBApsIMU;
(bopMHPOBATH MHOKECTBEHHYIO BBIOOPKY U3 TOMCKOBBIX HCTOUYHUKOB IS OOBEKTUBHU3AINH PE3YJITATOB MIOMCKA;

® COOTHOCHUTH MOJYYEHHBIE PE3YbTATHI IOMCKA CO CBOEH JEATEIIBHOCTBIO.

Kommynukatusubie YY /|

11.  VYMmeHue OpraHuM3OBBIBaTH Y4e€OHOE COTPYAHHYECTBO U COBMECTHYIO JIESTEIBHOCTh C YUYUTENeM U CBEPCTHHKaMM; paboTarb
WHAMBHUIYyaJIbHO U B TpYIIE: HAXOAUTh OOIlee pelleHHe U pa3pemiaTh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHHS MO3MIMH U ydeTa HHTEPECOB;
(bopMyIMpOBaThH, APTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE. O0YyYarOIUiics CMOXKET:

— OIpEeAeIIATh BO3MOXKHBIE POJI B COBMECTHOM JEATEIBHOCTH;

— WIpaTh ONPEJEICHHYIO POJIb B COBMECTHOM JESITEIBHOCTH;

— IpPUHUMATh TMO3ULMI0 COOECeTHHKA, MOHUMAas IO3ULUI0 JIPYroro, pasziuyaTb B €ro peuu: MHEHHE (TOUKY 3pEHHsi), J0Ka3aTeIbCTBO
(aprymeHTBI), GaKThI; TUIOTE3bI, AKCHOMBI, TECOPHUH;

— ONpEeIeNsTh CBOU JEUCTBUS U ACUCTBUS NMAapTHEPA, KOTOPbIE CIIOCOOCTBOBANIN WIIH MPEMSITCTBOBAIN MPOAYKTUBHON KOMMYHUKALIUU;

— CTpPOMTh NO3UTUBHBIE OTHOLIEHHUS B Ipoliecce y4eOHOM U M03HaBaTEIbHOM e TeIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHHUsS, B JUCKYCCHHM YMETh BBIIBHIaThb KOHTPapryMEHTHI, nepedpasupoBarb
CBOIO MBICJIb (BJIaZIeHME MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTbCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HABaTh OLIMOOYHOCTh CBOErO MHEHMs (€CIM OHO TakoBO) M
KOPpPEKTHUPOBATH €r0;

— TMpeajarath albTepHATHUBHOE pellieHNe B KOH(PJIUKTHOMN CUTYyallHH;

— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUHU;

— JIOTOBapMBAaTHCS O MPABUIIAX U BONPOCAX Uil OOCYX/IEHHUS B COOTBETCTBUU C ITOCTABJICHHOM Mepe]] rpymoi 3a1a4ei;

— OpraHM30BBIBATH YUeOHOE B3aHMMOJCUCTBHE B rpynie (OmpenensTh oOLIie elu, pacipeaesTh POy, J0TOBapUBaThCS APYT C APYTOM H T.
I.);

— YCTpaHATh B paMKax JHMajora pa3pbiBbl B KOMMYHHKAIMHU, 00YCIOBJICHHbIE HETTOHUMAaHUEM/HEIPUATHEM CO CTOPOHBI coOeceTHIKA 3a1auH,
(bOopMBbI MU COAepKAHMSI THaAJora.

12.  YMeHue OCO3HaHHO MCIOJb30BaThb PEUEBBIE CPEJICTBA B COOTBETCTBUM C 3aJay€il KOMMYHHMKAIMM JUIs BBIPAXXEHHSI CBOMX YYyBCTB,
MBbICIIEl U TMOTpeOHOCTEN Ui TUIAHUPOBAHUS M PETYJSIUM CBOEH AESITEeIbHOCTH; BIIAJICHHE YCTHOM M NMUCHhMEHHOW peublo, MOHOJIOIHMYECKOMN



KOHTEKCTHOU peubto. O0yUaromuiics CMOKET:

® OIpeneNaTh 3a/1ady KOMMYHHMKAllUU U B COOTBETCTBUU C HEll OTOMPATh pedyeBbIe CPE/ICTRA;
0TOMpaTh U UCIOJIb30BaTh pEUEBbIE CPEJCTBA B MPOIECCE KOMMYHMKALIMU C JPYTUMHU JIFOAbMH (IMAJIOT B TIape, B MO rpymme u T. 11.);
NPEJCTaBIATh B yCTHOW WIIM MUCbMEHHOHN (pOpMe pa3BepHYTHIN TIaH COOCTBEHHOM JEATENIbHOCTH;
coOIroaaTh HOPMBI MMyOJIMYHON PEeUH, perjiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBHM C KOMMYHHKAaTUBHOMW 3a]1aueii;
BBICKa3bIBaTh 1 000CHOBBIBATh MHEHUE (CYKACHUE) U 3alpallliBaTh MHEHUE MMAPTHEPA B PAMKAX JIMAJIOra;
NPUHUMATh PELICHHE B XO0JI€ IMAJIOTa U COTIaCOBBIBATh €TO C COOECEAHUKOM;
CO3/1aBaTh MMCbMEHHBIE «KIMITMPOBAHHBIC» U OPUTUHAIIBHBIE TEKCTHI C UCTIOIB30BaHUEM HEOOXOAUMBIX PEUYEBHIX CPECTB;
MCIIOJIb30BaTh BepOabHbIE CPECTBA (CPEACTBA JOTMUECKOM CBS3M) AJIsl BbIIETICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHMUS,;
UCIIOJIb30BaTh HEBepOaIbHbIE CPECTBA WM HATJISIHbIE MaTepHabl, IOATOTOBIEHHbIE/OTOOPAaHHBIE 0] PYKOBOICTBOM YUUTEIIS;

e JeNaTh OLEHOYHBIM BBIBOJ O JOCTMIKEHUM LIEJIM KOMMYHMKAIlMM HENOCPEICTBEHHO IOCIE 3aBEPIICHUS KOMMYHMKaTHBHOIO KOHTAaKTa U
000CHOBBIBAThH €TO0.

13.  ®opmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTU B 00JAaCTH MCHOJIB30BAHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (1anee —
HKT). O0yuaromuiicss CMOXeT:

e [IEJICHAIIPABICHHO HCKaTh W HCIOJb30BATh MH(OPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIE JUISl PELICHUs] Y4eOHBIX M MPAKTHYECKUX 3a7ay C
nomouipto cpencts UKT;

e BbHIOMpaTh, CTPOUTH U HCIOJIB30BaTh aJIEKBATHYIO0 MH(GOPMALMOHHYIO MOJEIb JUIsl Mepeaadyn CBOUX MBICIEH CpPEeJICTBAMU €CTECTBEHHBIX U
(opManbHBIX A3BIKOB B COOTBETCTBUU C YCIOBHSIMH KOMMYHHUKAIIUH;

® BBIJCIATh MH()OPMAIIMOHHBIHN aCTIEKT 3a/1a4H, OTIEPUPOBATH TaHHBIMHU, HCIIOJIB30BATH MOJIEIb PEIICHUS 33/1a4H;

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKIIOYAsi BEIOOP aI€KBATHBIX 33/1a4€ MHCTPYMEHTAIBHBIX MPOTrPAMMHO-AMIAPATHBIX CPEICTB U
CEpBUCOB) Uil peLIeHUsT WHPOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX y4€OHBIX 3a/7ay, B TOM YHUCIIE: BBIYHCICHHME, HAlMCAaHHE MHUCEM, COUMHEHHUH,
JOKJIaJI0B, pedepaToB, CO3/IaHUE MPE3eHTAUH U JIp.;

® 1ICII0JIb30BaTh HH(OPMAIIHIO C YYETOM ITHUECKUX U NPABOBBIX HOPM;

e co3JaBaTh MH(OPMALMOHHBIE PECYpPChl PA3HOTO TUNA W JJS pa3HBIX ayJUTOPHH, COOM0aTh MH(POPMALMOHHYIO THTHEHY M IpaBHia
MHGOPMaIMOHHON 0€3011aCHOCTH.

IIpenmeTHbIe pe3yJbTaThI:
BoinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHNUS B IOBCEHEBHOM KNU3HU U o0ecriedeHHs1 BO3MOKHOCTH YCIELIHOTO MPOJ0JIKEeHH s

oOpa3oBaHusi Ha 0a30BOM YPOBHeE)
I'eomerpnyeckue Gpurypsl
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSIMH F€OMETPUUECKUX DUTYD;
e  u3BJIEKaTh HH(GOPMALIMIO O FEOMETPUUECKUX (PUrypax, IPEICTABICHHYIO Ha YEPTEKaxX B IBHOM BUJIE;
®  TPUMEHSTH JUIA PEUICHHUs 3a7a4 TeoMeTpudeckre (hakThl, €CIIU YCIOBHS UX MPUMEHEHHS 3a1aHbl B SIBHOH (opme;

o peliaTh 3aja4 Ha HAXOKACHUEC rCOMCTPHUICCKUX BCJINYHH 10 06pa3uaM HJIN aJITOPpUTMaM.



B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPEIMETOB:

o HCIIOJB30BaTh CBOMCTBA TCOMETPHUICCKUX (bl/Il"yp JJI1 pEIICHUA TUIIOBBIX 3a/la4, BOSHUKAIOIIUX B CUTyalluAaX HOBCG}IHCBHOﬁ JKHU3HHU, 3a1a4
NPaKTUYECKOTO COAEPIKAHMSL.
OTtHOmICHHS

e  OmnepupoBaTb Ha 0230BOM YpOBHE MOHATUSMHU: PABEHCTBO (PUTYp, paBHbIE (DUTYPBI, PABEHCTBO TPEYTOJbHUKOB, MAPAIIEIBHOCTD MPSIMBIX,
MEPHEHIUKYIAPHOCTD MPAMBIX, YIIIBI MEXIY IPAMBIMHA, HEPICHIUKYIIAP, HAKIOHHAS, IIPOCKIU.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPEIMETOB:

o HCIIOJIB30BAaTh OTHOLICHUS JJIA PCIICHUA HpOCTefIIHPIX 3aJa4, BOSHUKAIOIIUX B peaﬂBHOﬁ JKHU3HU.
H3mepeHusi M BbIYUCICHUS

e  BEIIOJIHATE U3MEPEHUE AJIMH, PACCTOSHMM, BEJIMYMH YTJIOB, C IOMOLIbI0 HHCTPYMEHTOB /Il U3MEPEHNUHN JUIUH U YIJIOB;

° IMPUMCHSATH (i)OpMy.]'II)I nepuMeTpa, miomaau u O6’BeMa, mionmaay MMOBEPXHOCTHU OTACIBbHBIX MHOT'OIPAaHHUKOB IIPHU BBIYHUCIICHHUAX, KOTI'/Ia BCC
JTaHHbIE UMEIOTCS B YCIIOBUH;

e npuMeHATh Teopemy Iludaropa, 6a3oBble TPUrOHOMETPHUUECKHE COOTHOLIEHMS JUIS BBIUMCIEHMS JUIMH, PAcCTOSHHM, IUlomaneid B
IIPOCTENINX CITydasX.
B noBceHeBHOM KU3HHM M IPH U3YYEHHUH JAPYTUX NPeIMETOB:

®  BBIYUCIIATH PACCTOSHHS HA MECTHOCTH B CTAaHJAPTHBIX CHTYalUsX, UIOMIAAHN B MIPOCTEUIINX CIyYasiX, IPUMEHATh (JOPMYJIbI B IPOCTEHIIINX
CUTYyalUsIX B IOBCEHEBHOM KU3HHU.
I'eomeTpuueckue MOCTPOEHUs

e M300pakaTh TUIIOBBIE IJIOCKUE PUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKH U C TOMOIIIBIO HHCTPYMEHTOB.
B noBceHeBHOM KU3HHM M IPH U3YYECHHUH APYTUX NPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HHU.
I'eomeTpnueckne npeodpazoBaHusi

e  Crpoutsb purypy, CHMMETPHUUHYIO TAHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBceiHeBHOM KU3HM M IPH U3YYEHHUH APYTUX NMPeIMeTOB:

®  DAacCIO3HABATH JABMKEHHE OOBEKTOB B OKPYIKAIOIIEM MUPE;

®  DPAaCMO3HABATh CUMMETPUYHbIE (PUIYPHI B OKPYXKAIOILEM MHpE.



BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BECHHE BEKTOPA HA YUCIIO, KOOPIMHATHI Ha MIIOCKOCTH;
e  ompeneniaTh NPUOIMKEHHO KOOPAWHATHI TOUKH IO €€ H300pakKeHUI0 Ha KOOPAMHATHOM IIIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPEIMETOB:
®  JCIOJIB30BaTh BEKTOPHI JUIS PEIICHUS MPOCTEUIINX 33/1a4 Ha ONPEIEICHHE CKOPOCTH OTHOCUTEIBHOTO ABUKEHUS.
Hcropusi MaTeMaTHKH
e  OmnuchIBaTh OTAEIBHBIE BHIAAIOIINECS PE3YJIbTAThl, IOJYUYEHHbIE B XOJ€ PA3BUTUSI MaTEMAaTUKHU KaK HAyKU;
®  3HATh IPUMEPBI MATEMATHYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3HM C OTEYECTBEHHON M BCEMUPHOU UCTOPUEH;
e [IOHMMAaThb POJIb MATEMATUKHU B pa3BuTuu Poccum.
MeToabl MATEMAaTHKH
e  BriOuparh NoaAXoaAIIMA U3YUEHHBINH METOJ IS pEeLIeHHs U3YUEHHBIX TUIIOB MAaTEMAaTUYECKUX 3a/1a4;
e [IpuBoauTH NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH ACUCTBUTEIIBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

7 knace

Harasinnas reomerpus

BbinyCKHUK Hay4uTCH:

1) pacrio3HaBaTh Ha YepTexkax, pUCYHKAX, MOJIENIAX U B OKPY’KAIOLIEM MUPE TUIOCKHE U MPOCTPAHCTBEHHbIE FTeOMETPUUECKUE (PUTYPHI;
2) BBIYUCTATH 00BEM MPSIMOYTOIBHOTO MapauIeNenunes1a.

BbInyCKHUK NOJIYYHT BO3MOKHOCTD:

3)BBIYUCTATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYP, COCTABICHHBIX U3 MPSIMOYTOIbHBIX MapaljiesIeUIe10B.
I'eomerpuueckue Gpurypsl

BbinyCKHUK Hay4uTCH:

1) nonp30BaTHCS A3BIKOM I'€OMETPUH /TSl ONIMCAHUS IIPEIMETOB OKPYIKAIOLIET0 MUPA U UX B3aUMHOT'O PaCIIOIOKEHNUS;
2)pacrno3HaBaTh U U300pa)xkaTh Ha YEPTEKaX U PUCYHKAX FreoOMeTprueckue (GUrypsl U uX KOH(MUTypaiuu;

BbInyCKHUK NOJIYYHT BO3MOKHOCTD:

3)oBnageTh METOAAMHM PEIICHNUS 33]]a4 Ha BBIYHUCICHUS U J0KA3aTeNIbCTBA: METOJIOM OT IPOTHUBHOTO, METOJIOM Iepebopa BapUaHTOB.
HN3mepenne reoMeTpu4ecKuX BeJTUYHH

BbinyCKHUK Hay4uTCH:

1 )ucnonp30BaTh CBOMCTBA U3MEPEHUS JINH, IUIOMAAECH U YIJIOB IIPU PELICHUHU 3a/1a4 Ha HAX0XIECHNE JJIMHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, IJTUHBI
JyTU OKPY>KHOCTH, TpalyCHOIN Mephl yria;

BbInyCKHUK MOJIYyYHT BO3MOKHOCTD:

2)BBIYMCIIATH TUIOMIAU GUTYDP, COCTABIEHHBIX U3 ABYX WU 00Jee NPSIMOYTrOJIbHUKOB, , TPEYTOJIbHUKOB.

8 ki1acce



Harnsinnas reomerpust

BbInyCKHUK HAy4YuTCH:

1) pacrio3HaBaTh Ha YepTE)KaX, PUCYHKAX, MOJIEINIAX U B OKPY’KaIOIEM MUPE IJIOCKUE U IPOCTPAHCTBEHHbIE FeOMeTpUUYECKre (PUTYpHI;
2)onpenensTh N0 JUHEHHBIM pa3MepaM pa3BEPTKU UTyphl IUHEHHBIE pa3Mepbl caMoil (pUTypbl U HA00OPOT;

BbInyCKHUK MOJIYyYUT BO3MOKHOCTD:

3) BBIYMCIATH 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTYP, COCTABICHHBIX U3 MPSAMOYTOJIbHBIX MapauleIenune/10B;

I'eomerpuueckue Gpurypsl

BbinyCKHUK Hay4uTCs:

1)HaxoIUTh 3HAYCHMS JUIUH JIMHEHHBIX 3JIEMEHTOB (PUI'Yp M UX OTHOIIEHHUS, TpaycHyto Mepy yrioB oT 0 1o 180°, npumenss onpeneneHus,
CBOICTBa U MpHU3HAKU (QUTYP U UX DJIEMEHTOB, OTHOIIEHUS (GUTYp (PaBEHCTBO, 0/1001e, CAMMETPUH, IOBOPOT, MapajliebHbIN epeHoC);
BbInyCKHUK NOJIYyYHT BO3MOKHOCTD:

2)oBiazeTh TPAJUIIMOHHOM CXEMOMW pelleHus 3a7ad Ha IIOCTPOEHUE C MOMOIIBIO HUPKYJIS U JINHEHKU: aHAJINU3, IOCTPOEHHUE, TOKA3aTEIbCTBO U
UCCIIEI0BaHMUE.

HN3mepenne reoMeTpu4ecKuX BeTHYUH

BbinyCKHUK Hay4uTCH:

1)BBIYUCIIATH IIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbl, HCTIONB3Ys (POPMYIIBI TMHBI OKPYKHOCTU U JUTMHBI TYTH OKPY>KHOCTH, ()OPMYJIbI
miomazaei ¢uryp;

2)BBIYMCIIATH IUIOIIAU TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, TapajIeIOrpaMMOB, TPANleLui, KPyroB U CEKTOPOB;

BbInyCKHUK MOJIYyYUT BO3MOKHOCTD:

7)BBIYUCIATH IJIOLIAIU (GUTYpP, COCTABICHHBIX U3 JIBYX WU 00Jiee MPSMOYTOJIbHUKOB, apajljIeIorPaMMOB, TPEYTOJIbHUKOB.

9 kamacce

Harnsignas reomerpust

BbInyCKHUK Hay4uTCH:

1) pacrio3HaBaTh Ha YepTE)KaX, PUCYHKAX, MOJIENIAX U B OKPY’KaIOIIEM MUPE IJIIOCKUE U POCTPAHCTBEHHbIE FeOMeTpUUYeCcKre (PUTYpHI;
2)pacrio3HaBath pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapaulesenuneia, paBUiIbHOM MUpaMuabl, IWIMHIPA U KOHYCA;

BbInyCKHUK MOJIYyYUT BO3MOKHOCTD:

3)BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYD, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX apallieNenuIeOB;
4)yriyOuUTh U pa3BUTh MPEACTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYPaX;

5)IpUMEHATH NMOHATHE Pa3BEPTKU AJIS BBINOJIHEHUS IPAKTUYECKUX PACUETOB.

I'eomerpuueckue Gpurypsl

BbinyCKHUK Hay4uTCH:

1)onepupoBath C HaYaIBHBIMH IMOHATUAMHI TPUTOHOMETPHH U BBIIIOIHATH JIEMEHTAPHbBIE ONepaliii HaJ QYHKIMSIMHU YTIIOB;

2)pemiaTh 3aJja41 Ha J10Ka3aTeIbCTBO, OMUPAsACh HA U3yUeHHbIE CBOICTBA (PUTyp M OTHOIIEHUI MEXy HUMHU U MPUMEHSS U3yUYE€HHbIE METO/IbI
JI0Ka3aTeNbCTB;

3)peiiaTh HECIOKHBIE 3a/1a4l Ha TOCTPOEHHE, TPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOCHHUS C TOMOIIBIO [IUPKYJISl U TMHEHKY;

4) pemate IpoCTENIINE IUTAHUMETPUUECKNE 3a]Ja4H B IPOCTPAHCTBE.



BbinycKHUK MOJIYYUT BO3MOKHOCTD:

5)oBnaseTh METOIaMH pPEILIEHHs 3a/1a4 Ha BBIYMCIICHUS U I0Ka3aTeIbCTBA: METOJIOM OT IPOTUBHOTO, METOIOM 1010015, METO/I0M Iepedopa
BapHaHTOB U METOJOM F€OMETPUUECKUX MECT TOUEK;

6)npruoOpPECTH ONBIT MPUMEHEHUS aNTreOpandyecKkoro U TPUrOHOMETPUYECKOTo anmnapara 1 uiaei JBMKEHUS MPH PelICHUH TeOMETPHUECKUX 3a1au;
7)oBnageTh TPAAUIIMOHHONW CXeMOM pelleHus 3a7a4d Ha MOCTPOEHUE C MTOMOIIBI0 HUPKYJIS U JIMHEHKU: aHAJINU3, IOCTPOEHHE, T0Ka3aTeIbCTBO U
UCCIIEJOBAHME;

8)HayuuThCsl peniaTh 3a/1a4 Ha MOCTPOCHHUE METOJIOM T'€OMETPHUUECKOI0 MeCTa TOYEK M METO/I0M HO00us;

9)npruoOpecTH ONBIT UCCIEIOBAHUS CBOUCTB IJIAHUMETPUUYECKUX (PUTYP C MTOMOIIBIO KOMIIBIOTEPHBIX MTPOrpamM;

10)nproOpecTy ONbIT BBIIOIHEHUSI TPOEKTOB 10 TeMaM: «I eomeTpuieckue npeoOpa3oBaHusl Ha IIIOCKOCTH, «IlocTpoeHue oTpe3koB Mo

bopmye».

HN3mepenne reoMeTpu4ecKuX BeJTUYHH

BbinyCKHUK Hay4uTCH:

1 )BBIYMCIATH TUIOIIAAN TPEYTOJBHUKOB, IPIMOYTOJIBHUKOB, TapaJuIeIOrPaMMOB, TPaIleLuii, KPyroB U CEKTOPOB;

2)BBIYHCIATE JJIMHY OKPYXKHOCTH, JJIMHY TYTH OKPY>KHOCTH;

3)pemath 3aa4M Ha JOKA3aTEILCTBO C HCIOJIB30BaHUEM (POPMYJ JUTMHBI OKPY>KHOCTHU M JUIMHBI YTH OKPY>KHOCTH, GOpMYyJI TuIoIanei puryp;
4) pemath IpaKTHYECKUE 33]1a4M, CBA3aHHbBIE C HAXOKICHHUEM F€OMETPHUUECKUX BEIMYUH (UCIIOJIb3YS IPH HEOOXOAUMOCTH CIIPAaBOYHUKHU U
TEXHUUYECKUE CPEJICTBA).

BbinycKHUK MOJIYYUT BO3MOKHOCTD:

5)BBIYUCIATH IJIOLIAIU (PUTYpP, COCTABICHHBIX U3 IBYX MU 00Jiee MPSMOYTOJIbHUKOB, TapaljIeIorpPaMMOB, TPEYTOJbHUKOB, KPYTa U CEKTOPA;
6)BBIYUCIATH IJIOIAAN MHOTOYTOJIbHUKOB, UCIIOJIb3YS OTHOILIEHHS PAaBHOBEJIMKOCTH U PaBHOCOCTABJIEHHOCTH;

7)nproOpecTH ONBIT MPUMEHEHUS aIredpandyecKkoro U TPUrOHOMETPUYECKOTo anmnapara 1 uiaei ABMKEHUs NP PeLIeHUH 3ajiad Ha BBIYMCIICHUE
IJIOIIA/IE1 MHOTOYTOJIbHUKOB.

Koopannartsi

BbinyCKHUK HAy4uTCS:

1) BBIYUCISTH JUTMHY OTPE3Ka M0 KOOPJAMHATAM €T0 KOHIIOB; BEIYUCIISITH KOOPJUHATHI CEPEUHBI OTPE3Ka;

2)UCTONIB30BATh KOOPAMHATHBIM METOJ 1JIs1 U3YUEHUsI CBOMCTB MPSMBIX M OKPY>KHOCTEU

BbhInyCKHUK MOJYYHT BO3MOKHOCTD:

3)oBnageTh KOOPAUHATHBIM METOJIOM PEILICHU 3a/1a4 Ha BHIYMCICHHE U JI0KA3aTelIbCTBO;

4)prOOPECTH OMBIT UCTIOIB30BAHMS KOMITBIOTEPHBIX MPOTPAMM JIJIsl aHAIN3a YaCTHBIX CITy4aeB B3aUMHOTO PACIONIOKEHUS OKPY>KHOCTEH U
MPSIMBIX;

5)npruoOpecTy OMBIT BBHITIOJIHEHHSI TIPOEKTOB Ha TeMy «IIpuMeHeHne KOOpIMHATHOTO METO/1a MPH PEIICHUH 3a/1a4 Ha BEIYUCIICHHE U
JI0Ka3aTeIIbCTBOY.

BekTopsl

BbinycKHUK HAy4uTCS:

1 )onepupoBaTh ¢ BEKTOpaMH: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 33JIaHHBIX T€OMETPHUECKH, HAXOAUTHh BEKTOP, PABHBIN MPOU3BEICHUIO
3a/IaHHOTO BEKTOPA Ha YHUCJIO;

2)HaXOAWTh JJIsI BEKTOPOB, 33JJaHHBIX KOOPAWMHATAMHU: JJIMHY BEKTOPa, KOOPIMHATHI CYMMBI U PA3HOCTH JBYX U 00Jie€ BEKTOPOB, KOOPIUHATHI
MPOU3BEIEHHUS] BEKTOPA HA YHCIIO, TPUMEHSS PU HEOOXOAUMOCTH COYETATENbHBIN, TEPEMECTUTEIBHBINA U paclpeaeTUTEIbHbIN 3aKOHBI;



3) BBIUUCIIATH CKAJIIPHOE IPOM3BE/IEHUE BEKTOPOB, HAXOIUTh YTOJl MEX/ly BEKTOpaMH, YCTAHABIIMBATH MEPIEHIUKYISIPHOCTD MPSIMBIX.
BbINyCKHUK MOJIYYHT BO3MOXKHOCTD:

4)oBnaseTh BEKTOPHBIM METOJIOM JUIsl PEIIEHUs 3a]]a4 Ha BEIYHUCICHHUE U JOKAa3aTeNlbCTBO;

5)npruoOpecT ONBIT BHIOTHEHUSI IPOEKTOB Ha TeMy «IIpuMeHeHne BEKTOpHOro METo/ia MPH PELICHUHN 3aa4y Ha BBIYMCIIEHUE U JOKA3aTEIbCTBOY.

Coaep:xanue yueOHOI0 npeamera.
Harasinnas reomerpus.
Harnsiiaele npeacTaBieHus: 0 MPOCTPAaHCTBEHHBIX (purypax: KyO, mapajuienenumnes, npusMa, MupamMmuia, map, chepa, KOHyC, LIUITHHAP.
N3o6paxenue npoctpaHcTBeHHbIX puryp. [lpumeps! ceuennii. Muororpannuku. [IpaBuiibHbie MHOTOrpaHHUKU. [IprMepsl pa3BEpToK
MHOT'OT'pPaHHHUKOB, IIMJINHJIpa U KoHyca. [lonsaTre 00béma; equHuIpl 00béMa. OOBEM MPSIMOYTOIBHOTO Mapajuiesenumeaa, Kyoa.

I'eomerpuueckue Gpurypsl.

[Tpsimbie u yriibl. Touka, mpsiMasi, miaockocTs. OTpe3ok, yd. Yron. Bunel yrinos. BeprukanbHble u cMexHbIe yriibl. buccekrpuca yria.
[TapamtensHble U epecekaronuecs npsamele. [leprnenaukynsapHble npsMsie. TeopeMbl 0 MapauIeIbHOCTH U IEPIIEHIUKYIIAPHOCTH NPSAMBIX.
[lepnienukynsp U HaKJIOHHAs K npsMoi. CepeTuHHBIA NEPIEeHIUKYIIAp K 0Tpe3Ky. I'eomerpuueckoe mecTo Touek. CBONCTBA OMCCEKTPUCHI yTia U
CEePEIMHHOIO MEPIEHIUKYIISIPA K OTPE3KY.

TpeyrojbHuK.

Bricota, MmennaHna, OuccekTpuca, CpeiHss JUHUS TpeyrojbHuKa. PaBHOOEpEeHHbIE U PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKU
paBHOOEIpEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroiabHUKa. COOTHOLICHUS MEXY CTOPOHAMHU U YTJIaMH
TPEYTrOJIbHHKA.

CymMa yriioB TpeyrojbHUKA.

Buemnue yrisl Tpeyroiasauka. Teopema @aneca. [logobue tpeyronbuukos. [lpuznaku nogo6us tpeyronsHukos. Teopema Iudaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTO yTila IPsIMOYTOJIBHOTO TpeyroyibHKUKa 1 yriaoB oT 0 no 180°; npuBeneHne k octpoMy yrity. Pemenne npsmo-
YTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJTHOTO U
TOTO ke yria. Pemenne TpeyroibHUKOB: TeOpeMa KOCUHYCOB U TEOpEMa CHHYCOB. 3aMe4aTeNIbHbIE TOUKH TPEYTOJIbHUKA.

YeTbIpEéXyrobHUK.
[Tapannenorpamm, ero cBoiicTBa u nmpu3Haku. [IpsMOyroiabHUK, KBaapaT, poMO, X CBOMCTBA M MPU3HAKH. Tpanenus, CpeaHss JUHUS Tpaneluny.

MHOroyroJjbHuK.
Belntykiibie MHOTOyroJbHUKM. CyMMa yTii0B BBITYKJIOTO MHOTOYTOJIbHHKA. [IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OKpYyKHOCTH U KPYT.

Hyra, xopaa. CekTop, cermeHT. LleHTpanbpHblii yroil, BIUCAaHHBIN YroJl, BEJIMYMHA BIIMCAHHOTO yIuia. B3anMHoOe pacrosioskeHne npsiMon u
OKPY’KHOCTH, ABYX OKpYKHOCTeH. KacarenpHas U ceKyIas K OKpy»KHOCTH, X CBOMCTBA. BrincaHHbIEe N ONMMCaHHBIE MHOTOYT'OJIbHUKH.
OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTB, OIIMCAaHHAs OKOJIO TPEYTroJIbHUKA. BricaHHbIE M ONTMCaHHbBIE OKPY>KHOCTH IPaBUIBHOIO
MHOTOYTOJIbHUKA.



I'eomeTpnueckne npeodpazoBaHus.

[Tonsitue o paBeHcTBe ¢uryp. [loHsTHE O ABM)KEHUU: OCEBasl U LIEHTpalbHasi CHUMMETPHH, NapajlieNbHbIN nepeHoc, noBopoT. [lonsTue o nogoduun
(buryp u roMOTETHH.

[TocTpoeHus ¢ OMOIIbIO UPKYIIS U TUHEHKH. OCHOBHBIE 33/1a4 HA MOCTPOCHUE: JIEJIEHNE OTPe3Ka MOMojaM; MOCTPOEHHUE yIila, paBHOTO
JTAaHHOMY; TIOCTPOEHHE TPEYTOJIbHUKA MO TPEM CTOPOHAM; TOCTPOCHHUE MEPIICHANKYJIISApa K MPSIMOM; ITOCTPOEHUE OUCCEKTPUCHI YITIa; IeJIeHUE
OTpe3Ka Ha I PaBHBIX YaCTEH.

Pemienue 3a1au Ha BBIYMCIICHUE, J0KA3aTEIbCTBO M MOCTPOCHHE C HCIIOIB30BaHUEM CBOWCTB M3YUYEHHBIX (QUTYP.

HN3mepenne reoMeTpu4ecKuX BeJTUYHUH.

Jnuna otpeska. PaccTostHue ot Touku 10 npsamMoil. PaccTosiHre Mexny napaiienbHbIMU NpsMbIMU. [IlepumeTp MHOroyronsHuka. JnmHa
OKpPY>KHOCTH, YHCJIO TC; JJIMHA AYTU OKPY>KHOCTH. ['pangycHas Mepa yria, COOTBETCTBUE MEXKY BEIUYMHON LIEHTPAJIBHOIO yIila U JJIUHON 1yru
OKPY’KHOCTH.

IMonsiTHe MIOIAAM IOCKUX PUTYP.

PaBHOCOcTaBneHHBIE U paBHOBeNHKUE GUrypsl. [Inomanp npsmoyronsHuka. [lnomanu napamienorpaMma, TpeyroibHuKa u Tpanenuu. [nomans
MHOTOyTOJRHUKA. [Imommans kpyra u miomanb cekropa. COOTHOIEHNE MEXKY TUIONIAIIMH TTOJOOHBIX (GUTYP.

Pemmenne 3a1a4 Ha BEIYHMCIICHUE U JOKA3aTENIbCTBO C MCIIOJIb30BAaHUEM M3YYEHHBIX (POpPMYII.

Koopaunarsl.
YpaBnenue npsamoil. Koopaunatel cepenrabl oTpeska. DopMyna pacCTOSTHUAS MEXIY IBYMSI TOYKAMH TUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsl.
Jnuna (Monyib) Bektopa. PaBencTBo BekTopoB. KonmnHeapusie BekTopbl. KoopimHaThel BekTopa. Y MHOKEHHE BEKTOPA Ha YUCIO0, CyMMa
BEKTOPOB, PA3JI0KEHNE BEKTOPA IO IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJIsipHOE MPOU3BEIECHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE TIOHATHS.
MHO0X€eCTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOKECTB IEPEUNCIICHUEM IJIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM. [IoIMHOKECTBO.
OO0BbeHEHNE U TIEPECEUCHNE MHOMXKECTB.

JJIeMeHThI JIOTUKH.

Omnpenenenne. AkCcHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3arensCcTBO OT MpoTUBHOTO. Teopema, oOpaTHas nanHoil. [Ipumep u KoHTpIpUMeEp.
[TonsiTHe 0 paBHOCUIILHOCTH, CJICIOBAHUH, YIIOTPEOICHNE TOTUUECKUX CBSI30K €CIIH ..., TO ..., B TOM U TOJIbKO B TOM CITydae, JOTUIECKUE CBSI3KH H,
WIH.

I'eomeTpusi B HCTOPHYECKOM PAa3BUTHH.



Ot 3emnemepus k reometpun. [Tudarop u ero mxona. @anec. Apxumes. [loctpoenue npaBUIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria.
KBanpatypa kpyra. Y aBoenue ky6a. Mcropus uncna n. 3onotoe ceuenue. «Hauana» EBknuna. JI.Oiinep. H. 1. Jlobauesckuii. ctopus nstoro
IIOCTYJIaTa.

N300peTenne MeToja KOOPAMHAT, TO3BOJISIOLIETO MEPEBOIUTH FTeOMETpUIecKre 00bEeKThI Ha s3bIK anredpsl. P. Jlexapt u I1. depma. [pumepsr
Pa3IMYHBIX CUCTEM KOOPJIHWHAT HA IJIOCKOCTH.

I'eomerpus u uckyccrBo. I'eoMeTpudecKkue 3aKOHOMEPHOCTH OKPYIKAIOLLEr0 MUPA.

ActpoHomust v reoMeTpus. UTo u kak y3Haiu AHakcarop, Dpatocden u Apucrapx o pazmepax Jlynsl, 3emnn u Connna. Paccrosaus ot 3emiu 10
JIynsr u Connua. 3mepenue paccrosHus ot 3emun 10 Mapca.

Tabdaunma TeMaTH4eCcKOro pacnpejejeHnsi KOJIUMYeCTBA 4YacoB
Tak xak B MBOY rumna3zus ctanuub!l A30BCKas Ha U3y4€HUE T€OMETPUH B 7 KJlacce OTBOAMTCSA 2 yaca B HEJIENI0, TO KOJIMYECTBO YaCOB Ha

M3y4YEHHUE TEM YBEIMYCHO MO0 CPABHEHHIO C aBTOPCKOM mporpaMMoii. CpaBHHUTENbHAS TaOIUIa pACTIPECIICHHS KOJTMYECTBAa YaCOB MTPUBOIUTCS

HUKE.
7 Knacc
Paspnen Tema ABTOpCKasi NporpaMmma Patouan
nporpaMmma
| ['naBa I. HayanbHble reoMeTpryeckue CBEIECHUS 10 10
11 ['nasa II. TpeyronbHuku 17 17
I ['naga III. ITapanienbHbie npsiMbie 13 13
v ['nmaBa IV. CooTHOIIEHHS MEXKIY CTOPOHAMHU U YTJIaMU 18 18
TpEyrojbHUKa
\4 [loBTOpenue. Pemenue 3anau 10 10
Hroro 50 68
8 knace
Paspnen Tema ABTOpCKasi NporpaMmma Patouan
nporpamMmma

I ['11aBa V. UeTblpexyroJbHUKU 14 14
II I['naBa VI. ITmomann 14 14
I ['maBa VII. [TogoGHBIE TPEYTONBHUKH 19 19
v ['maBa VIII. OxpyxHOCTB 17 17
\% [ToBTOpenue. Pemenne 3aaauy 4 4
Hroro 68 68




9 Knacc

Paszpnen Tema ABTOpCKasi IporpaMmma Patouan
nporpamMmma
I ['naBa [X. Bextopsl 8 8
11 ['maBa X. MeTon KoopauHat 10 10
m ['maBa XI. COOTHOIIEHHSI MEXTy CTOPOHAMU U yTiIaMu 11 1
TpeyroyibHUKa. CKalsipHOE TPOU3BEIEHUE BEKTOPOB
1\% ['maBa XII. JinHa OKpPY’KHOCTH U IUIOLIAAbL Kpyra 12 12
A% ['naBa XIII. [IBmxenne 8 8
VI I'naBa XIV. HauanbHble cBeAeHUS U3 8 8
CrepeomeTpun
VII 006 akcuoMax IIAHUMETPUH 2 2
VIII [loBTOpenue. Pemenue 3anau 9 9
Hroro 68 68
TemaTnueckoe njaHnpoBaHue y4eOHoro npeamera «l'eomerpusi»
Paznen Kou- Tembl Kousn-Bo vacos OCHOBHBIE BUJIBI ISATEILHOCTH O0yJarOIIUXcs (Ha ypOBHE
BO YHHUBEPCATbHBIX YIEOHBIX AEHCTBUIA)
4acoB
7 kyacc
I'naBa I. HauanbHbie [Ipsimas u otpe3ok. JIyu u yron P OOBSCHATH, UTO TAKOE OTPE30K, JIy4, YTOJI, Kakue (GUrypsl
r€OMETPUUYECKHE Ha3bIBAIOTCSI PAaBHBIMU, KaK CPABHUBAIOTCS K U3MEPSIOTCS
CBEJICHUS CpaBHEHHE OTPE3KOB U YIIIOB 1 OTPE3KH U YTJIbl, YTO TAKOE IPAAyC U TpajyCcHasi Mepa yria,
KaKO# yroJl Ha3bIBACTCS MPSIMBIM, TYIIBIM, OCTPBIM,
W3mepenne orpeskos. M3mepenue yrios 3 Pa3BEPHYTHIM, UTO TAaKOE CEPEIMHA OTpe3Ka M OMCCEKTpHCa
yTIJIa, KaKue yTIIbl Ha3bIBAIOTCA CMEKHBIMU U KaKUe
[lepnienquKkynsipHBIE MIPSMBIE 2
BEPTUKAITBHBIMU; ()OPMYJIMPOBATH U 00OCHOBHIBATH
Pemrenue 3amau 1 YTBEPKJICHUS O CBOMCTBaX CMEXHBIX U BEPTUKAIbHBIX
YTJIOB; OOBSICHATh, KAKUE TIPSIMBIC Ha3bIBAIOTCS
Kontponbnas pabora Ne 1 1




MePIEeHIUKYISPHBIMU; POPMYIHUPOBATH U 0OOCHOBBIBATH
YTBEPKACHHUE O CBOWCTBE ABYX MPSMBIX,
MEPIEeHIUKYISIPHBIX K TPEThel; n300paxars u
pacro3HaBaTh yKa3zaHHbIE pocTeiine Gpurypsl Ha
YyepTekax; pelaTh 3a7a4u, CBI3aHHbIE C ATUMHU
npocTedmMu purypamu

I'maga II.
TpeyroabHUKN

17

IIepBblii npU3HaK paBeHCTBA
TPEYrOJbHUKOB

Menauanbl, OUCCEKTPUCHI U BBICOTHI
TPEYTOJIbHUKA

Bropoii u TpeTuil Ipu3HaKu paBeHCTBA
TPEYTOJIbHUKOB

3&,[[3.‘11/1 Ha IMOCTPOCHUC

Pemenne 3agau

Kontponbnas padota Ne 2

OOBSCHATH, Kakas (purypa Ha3bIBacTCS TPEYTOILHUKOM, YTO
TaKO€ BEPIINHBI, CTOPOHBI, YIJIbl U IEPUMETP TPEYTOJIbHUKA,
KaKo# TPEyroJbHUK HA3bIBAETCS PAaBHOOCIPEHHBIM U KaKOU
PaBHOCTOPOHHHM, KaKH€ TPEYTOJbHUKH Ha3bIBAIOTCS
paBHBIMU; U300pakaTh M PacliO3HAaBaTh HAa YePTEKaX
TPEYTOJIbHUKHU U UX JIEMEHTHI; ()OPMYITUPOBATH U
JIOKa3bIBaTh TEO PEMbI O IPU3HAKAX PABEHCTBA
TPEYTOJIbHUKOB; OOBSICHSITH, YTO HA3bIBACTCS
MEePIEeHANKYISPOM, TPOBEAEHHBIM U3 JAHHON TOYKHU K
JTaHHOU TPSMOH; (OPMYIIUPOBAThH U OKA3bIBATH TEO PEMY O
MIePIEHANKYIISPE K IPSIMOM; OOBSICHATH, KAKUE OTPE3KH
HA3BIBAIOTCS MEAMAHOM, OMCCEKTPUCON U BBICOTOMN
TpeyroiabHHKa; (OPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
CBOICTBaX PaBHOOEAPEHHOTO TPEYTOJIBHUKA; PEIIaTh
3a/1auu, CBA3aHHBIE C IPU3HAKAMU PAaBEHCTBA
TPEYTOJIHHUKOB M CBOMCTBAMU PaBHOOEIPEHHOTO
TpeyroiabHHKa; (POPMYIUPOBATH OMPEIEIIEHUE OKPYKHOCTH;
OOBSICHSITH, YTO TAKOE IICHTP, PAIANYC, XOpJa U TUAMETP
OKPY>KHOCTH; pelllaTh MPOCTEHIINE 3a/1a4l Ha TOCTPOEHUE
(moctpoenue yria, paBHOTO JaHHOMY, IOCTPOCHUE
OHMCCEKTPUCHI yTiia, MOCTPOCHHUE MEePICHIUKYIISIPHBIX
MPSIMBIX, IOCTPOEHHUE CEPEIMHBI OTPE3Ka) U 00JIee CII0KHbIE
3a/1auu, UCIOJIb3YIOIINE YKa3aHHbIE TPOCTEUIITNE;
COTIOCTABIIATH MOJYUYEHHBIN PE3yJIbTAT C YCIOBUEM 3a/a4H;
aHAIM3UPOBATh BO3ZMOXHBIE CITydan

I'naga III.
[TapannensHbIe

13

[Ipu3Haky nmapaieIbHOCTH JIBYX HPSIMBIX

Axcruoma napajiiebHbIX IPsIMBIX

@opMyIMpPOBATH ONIPEIEIECHNE TAPAIUIEIBHBIX ITPSMBIX;
OOBSICHATH C MIOMOIIIBIO PHCYHKA, KAKHUE YTIIbI,




psiMble

Pemrenue 3amau

Konrtponsnas padora Ne 3

00pa3oBaHHbIE NIPH NIEPECEUEHUH IBYX NPAMBIX CEKYILEH,
Ha3bIBAIOTCS HAKPECT JISKAILIMMU, KaKie 0JHOCTOPOHHUMH
U KaKue COOTBETCTBEHHBIMHU; ()OPMYIIMPOBATh U IOKA3bIBATh
TEOPEMBI, BbIpaXKaroI1e IPU3HAKU 1apAJUIEIbHOCTU ABYX
HPSMBIX; OOBSICHATH, YTO TAKOE aKCHOMBI T€OMETPUU U
KAaKH€ aKCUOMBI YK€ HCII0JIb30BAJIUCH PAHEE;
(opMyIHpPOBATH AKCHOMY MapajlIeNIbHBIX MPSAMBIX U
BBIBOJIUTH CJIEJCTBUA U3 HeE; (POpMyITUpOBaTh U 10KA3bIBAThH
TEOpPEMbI O CBOMCTBAX MapalIeIbHbIX IPSIMbIX, OOpaTHbIE
TEOpeMaM O IIPU3HAKaAX MapaJljIeIbHOCTH, CBA3aHHbIX C
HAKpPECT JIeXKAIUMHU, COOTBETCTBEHHBIMU U
OJTHOCTOPOHHUMH YTJIAMH, B CBS3H C 3TUM OOBSCHATH, YTO
TaKO€ YCJIOBHE U 3aKIIIOUEHHE TEOPEMBI, KaKasi TeopemMa
Ha3bIBACTCS OOPATHOH 110 OTHOIICHHUIO K JaHHOW TeOpeMe;
OOBSACHSTH, B YEM 3aKJIIOYAETCSI METO/ JOKA3aTeIbCTBA OT
IIPOTUBHOTO: (OPMYJIUPOBATH U JI0KA3bIBATH TEOPEMBI 00
yriax ¢ COOTBETCTBEHHO NapajlieIbHbIMU U
MEPIEeHIUKYISIPHBIMA CTOPOHAMM; IPUBOAUTH TPUMEPHI
UCIIOJIb30BaHUs 3TOT0 METO/A; PEeIIaTh 3aJa4u Ha
BBIUMCIIEHHE, J0KA3aTEIbCTBO U IIOCTPOECHUE, CBA3AHHBIE C
NapajuIeIbHBIMU MPSIMBbIMU

I'maBa IV.
CooTHOIIEHHUS
MEXIy CTOPOHAMH H
yriaMu
TPEYrOJIbHUKA

18

CymMa yrII0B TpeyroJbHUKa

CooTHoIIEHUSI MEXly CTOPOHAMU U
yIJaMH TPEyroJIbHUKA

KonrtponsHas padora Ne 4

[IpsiMoyrobHbBIE TPEYTOJIBHUKU

[TocTpoenue TpeyroyibHUKA MO TPEM
3JIeMEHTaM

Pemenue 3agau

KonTponbhast paborta Ne 5

®dopmyIMpoBaTh U AOKA3bIBAaTh TEOPEMY O CYMME YTIJIOB
TPEYTOJbHUKA U €€ CIICJICTBHE O BHEITHEM YIJIC
TPEyroJIbHUKA, TPOBOIUTH KIIACCH(PHUKAIINIO TPEYTOJILHUKOB
o yriam; (opMyJIHpOBaTh U JOKa3bIBATh TEOPEMY O
COOTHOIIIEHHSIX MEKIY CTOPOHAMH M YTIIaMH TPEYTOJIbHUKA
(mpsimoe 1 00paTHOE YTBEPIKICHUS) U CICICTBUSI U3 HEE,
TEOpPEeMy O HEPaBEHCTBE TPEYTOJIbHHUKA; (POPMYyITUPOBATh U
JI0Ka3bIBaTh TEOPEMBI O CBOWCTBAX MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB (IIPSMOYTOIbHBIN TPEYTOJBHUK C YTIIOM
30°, mpu3HaKU paBEHCTBA MPSIMOYTOIBHBIX TPEYTOJIBHUKOB);
(hopMynHpOBaTh ONPEEIICHUs] PACCTOSHUS OT TOYKHU JI0
MPSIMO#, PACCTOSIHUS MY IMapaJUICIbHBIMK MPSIMBIMH;
peiaTh 3aga49M Ha BBIYMCIICHUSA, JOKA3aTCIILCTBO U




IMOCTPOCHUC, CBA3AHHBIC C COOTHOIICHUAMMA MCKIY
CTOPOHAMU U yI'JIaMU TPCYT'OJIbHUKA U PACCTOSHUCM MCIKIY
napajiICJIbHBIMUA IIPSAMBIMU, ITPU H606XOI[I/IMOCTI/I
IPOBOAUTD IO XOAY PCUHICHUA JOIIOJIHUTCIIbHBIC
IIOCTPOCHH:, COITIOCTABJIATH HOJ'Iy‘ICHHBIﬁ pe3yJbTaT C
YCJIOBUCM 3a/la4vy, B 3aa4aX HAa IOCTPOCHUC UCCIICAOBATH
BO3MOJXHBIC CJIydan

IloBTOpEHHUE. 10 IToBropenue. Pemenue 3anau 10
Pemenune 3agau
8 Kacc
I'maBa V. 14 | MHOTOYTOIBHUKH 2 OOBACHATH, YTO TAKOE JJOMaHasi, MHOTOYTOJIbHHK, €TO

YeThIpEXyrobHUKI BEPIINHBI, CMEKHBIE CTOPOHBI, TUATOHAIN, U300paXKaTh U
IlapamnenorpamMm u Tpanewus 6 pacro3HaBaTh MHOTOYTOJIBHUKY Ha YEPTEkKaX; MOKA3hIBAThH
TIpAMOYTONBHHK, POMO, KBAAPAT 4 3JIEMEHTBI MHOTO YTOJIbHUKA, €r0 BHYTPEHHIOK U BHEITHIOO

obmnactu; HopMyJIUpOBaTh ONMPEICICHUE BHITYKIOTO

Pemenue 3agau 1 MHOTOYTOJIbHUKA; U300paxaTh U PaclO3HABATh BBIMTYKIIbIE U

Kontponbnas pabora Ne 1

HEBBIITYKJIbIE MHOTOYTOJIBHUKH; (POPMYJIMPOBATH U
JIOKa3bIBaTh YTBEPXKACHUSA O CyMME YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA U CyMME €T0 BHEIIHUX YIJI0B; OOBSCHATD,
KaKH1e CTOPOHBI (BEpIINHBI) YETHIPEXYTOIbHUKA
Ha3bIBAIOTCS IPOTHUBOMNOIOKHBIMU; (POPMYITUPOBATh
OIIpeieIeHUs NapajieorpaMMa, TpaneLuH,
paBHOOEIPEHHON U MPSAMOYTOJILHON Tpanelui,
NpSMOYTOJIbHUKA, poMOa, KBajiparTa; u300paxarb u
pacro3HaBaTh 3TH YeThIPEXYTOJIILHUKHY; (GOPMYIHPOBATH U
JIOKa3bIBaTh YTBEPKIEHHS 00 MX CBOMCTBAX M MPU3HAKAX;
pelaTh 3aja4l Ha BBIYUCIIEHHUE, JOKA3aTEIbCTBO U
IIOCTPOEHNUE, CBS3aHHBIE C 3TUMH BUAAMU
YeTHIPEXYTOIBHUKOB; OOBSACHITH, KAKHE JIBE TOUKU
Ha3bIBAKOTCS CHMMETPUYHBIMU OTHOCUTENIBHO MPSMOKN
(TOukM), B KaKOM citydae (urypa Ha3bIBaeTcs
CUMMETPUYHON OTHOCUTENIBHO NMPSIMOM (TOYKH) M UTO TAKOE




0Ch (IIEHTP) CUMMETPHUH (GUTYPBI; TPUBOIUTH IPUMEPHI
¢buryp, o6magaroKX 0ceBOH (LIEHTPATBHOM) CUMMETpHUEH, a
TaKXe MPUMEPbl OCEBOM U LIEHTPAJIbHOW CUMMETPHUIA B
OKpY>Karolel HaC 00CTaHOBKE

I'masa VI. IInomans

14

[Tomaae MHOTOYTOJIBHUKA

[Tnomanu napamwiesorpamma,
TPEyTONbHUKA U TPANeIIuu

Teopewma I[Tudaropa

Pemenne 3agau

Konrponsnas padora Ne 2

OOBsICHATH, KaK IPOU3BOIUTCS M3MEPEHHE TUIOMIACH
MHOT'O YTOJIbHUKOB, KAKH€ MHOTOYT'OJIbHUKH Ha3bIBAIOTCS
PaBHOBEJIMKHMH M KaKU€ PAaBHOCOCTABICHHBIMH;
(opMyIHpOBaTh OCHOBHBIE CBOICTBA IUIOMIAAEH U
BBIBOJIUTH C MX IMOMOIIBIO (POPMYJIBI III0IIAACH
IpsSIMOYTOJIBHUKA, MApaJIeTIOrpaMMa, TPEYTroIbHUKA,
Tpanenuu; GopMyJIUpOBaTh U 10Ka3bIBATh TEOpPEMY 00
OTHOIICHUH TUIOIIA/IeH TPEYTOJIbHUKOB, HMEIOIIUX IO
paBHOMY yri1y; GOPMYJIUPOBAThH U JOKA3bIBATh TEOPEMY
[Mudaropa u obpatHyro eii; BRIBOAUTH hopmyiy ['epoHa s
IUIOIIAAM TPEYTOJbHUKA; PeIlaTh 33/1a4H HA BBIYHCICHUE U
JI0Ka3aTeIbCTBO, CBSA3aHHBIE C (POpMyTIaMH IIIOMIAEH 1
teopemoii [Tudaropa

I'nasa VIIL.
ITogoOusie
TPEYTOJIBHUKU

19

Onpenenenre nol00HBIX TPEYTOJIbHUKOB

[Ipu3naku noo0us TPEYroNbHUKOB

Konrtponbnas padora Ne 3

[Ipumenenue momooust K 10Ka3aTenbCTBY
TEOPEM U PEIICHUIO 33734

CooTHoIlIEHUSsI MEXy CTOPOHAMH U
yIJIaM# IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

Konrtponsnas padora Ne 4

OOBSACHATH MOHITHE MPOMOPLUOHAIBHOCTA OTPE3KOB;
(opMyIHPOBATH OIPEACIICHHS TOT00HBIX TPEYTOJIBHUKOB U
koa¢dunmenTa noaoous; GopMyIupoBaTh U J0Ka3bIBATh
TEOpPEMBbI: 00 OTHOIIEHHUH TUIOIIAAEH MOJOOHBIX
TPEYTOJILHUKOB, O MPHU3HAKAX MOJA00HS TPEYTOJILHUKOB, O
CpeaHel JIMHUM TPEYTOJIbHUKA, O TIEPECEYCHUN MeTnaH
TPEYTOJIbHUKA, O MPONOPLUOHAIBHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATH, YTO TAKOE
METOJ 110100us B 3a/1a4ax Ha OCTPOCHUE, U IPUBOAUTH
MIPUMEPHI PUMEHEHUSI 3TOTO METO/A; OOBICHSTH, KaK
MO’KHO UCIIOJIb30BaTh CBOMCTBA MOJJOOHBIX TPEYTOJILHUKOB
B U3MEPUTEIIbHBIX pab0TaxX Ha MECTHOCTHU; OOBSICHATH, KaK
BBECTH MOHATHE NOA00MS U1 NPOU3BOJIBHBIX (DUTYD;
(opMyIMpOBATH OIPEICJIEHUE U WIITOCTPUPOBATH OHATHUS
CHHYCa, KOCHHYCa U TAHI'€HCA OCTPOTro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOJAUTH OCHOBHOE




TPUTOHOMETPHUIECKOE TOXKICCTBO M 3HAUCHHS CUHYCA,
KOCHHYyca U TaHreHca s yriaoB 30°, 45°, 60°; pemats
3a/1auu, CBSA3aHHBIC C IMOJ00UEM TPEYTOJIBHUKOB, JJIS
BBIYHCIICHHSI 3HAUEHUN TPUTOHOMETPUYECKUX (PyHKINH
HCIIOJIH30BaTh KOMITHIOTEPHBIC MTPOTPAMMBI

I'masa VIIIL.
OKpY>XHOCTh

17

Kacarenapnas x OKPY’KHOCTH

HeHTpaJ'II)HI)Ie 1 BIIMCAHHBIC YTJIbL

UYeTtsIpe 3aMedaTenbHble TOUKN
TPEYrOJIbHUKA

Brniucannast u onMcanHas OKpyKHOCTH

Pemenne 3agau

Konrponbnas padora Ne 5

HccnenoBaTte B3aMMHOE pacoOIOKEHUE NPSIMON U
OKpPYXHOCTH; (POpPMYIIMPOBATH OMpeieNIeHUuE KacaTelbHOM K
OKpPYKHOCTH; (POPMYIIUPOBATH U JOKA3bIBATH TEOPEMBI: O
CBOICTBE KacaTeabHOMU, O MPU3HAKE KacaTeNIbHOH, 00
OTpE3KaxX KacaTelIbHbIX, IPOBEAEHHBIX U3 OJHOU TOUYKH;
(dhopMyIHUpOBaTh MOHITHS LIEHTPAIBLHOTO YIJIa U TPalyCHON
MepBI AYTH OKPY>KHOCTH; (DOPMYITHPOBATH U TOKA3HIBATH
TEOPEMBI: O BIIMCAHHOM YTJIE, O IPOU3BEACHUU OTPEZKOB
MePECEKAIINXCS XOPI; (POPMYITHPOBATh U JOKA3BIBATH
TEOPEMBI, CBSI3aHHBIEC C 3aMeYaTeIbHBIMU TOUKaMU
TPEYTOJIbHHKA: O OMCCEKTPHUCE yIiia U, KaK CICICTBUE, O
nepecedyeHnr OUCCEKTPHUC TPEYTOIBHUKA; O CePEIUHHOM
MEPIECHANKYISIPE K OTPE3KY U, KaK CIEICTBUE, O
MEPECEUCHUH CEPENUHHBIX EPIICHINKYIISIPOB K CTOPOHAM
TPEYTroJIbHUKA; O MEPECEUEHUHN BBICOT TPEYTOJIbHUKA;
(hopMyITHpPOBaTh ONPEICIICHUST OKPYKHOCTEH, BIIMCAHHOHN B
MHOT'OYTOJIbHUK M OIMCAHHON OKOJIO MHOTOYTOJIbHUKA;
(hopmynupoBaTh U 10KAa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK; 00 OKPYKHOCTH, ONTMCAaHHON
OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE CTOPOH OMMCAHHOTO
YETBIPEXYTOJIBHUKA; O CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA; PEIIATH 33Ja4X HAa BBIYUCIICHHE,
JI0KA3aTeJIbCTBO U MOCTPOEHUE, CBA3AHHBIE C OKPYKHOCTHIO,
BIHMCAHHBIMU U ONIMCAHHBIMU TPEYTrOJbHUKAMU U
YEeThIPEXYTOJIbHUKAMU; UCCIE0BaTh CBOMCTBA
KOH(UTYpaIuii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOIIIBIO
KOMITBIOTEPHBIX TPOrPAMM




[ToBTOpEHME.

[ToBTOpenue. Pemenue 3anau

4
Pemenne 3agau
9 knacc

[TonsiTne BekTOpa @opMyIMpPOBATH ONPENEIECHUS U UIUTFOCTPUPOBATH ITOHATHUS
BEKTOpA, €ro JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;

CnoKeHHE H BEITHTAHHE BEKTOPOR MOTUBHUPOBAThH BBE/ICHUE MOHATUNA U JEHCTBUM, CBSI3aHHBIX C

I'masa [X. Bextopsl 8 VMHOKEHHE BEKTOPa Ha HHCIO. BEKTOpPaMHU, COOTBETCTBYIOIIIUMH NTPUMEPAMH,

TIpuMeHeHye BEKTOPOB K PEIISHHUIO 387124 OTHOCSIIIIUMUCSA K (PU3NUECKUM BEKTOPHBIM BEJTMUHUHAM;
MIPUMEHSATH BEKTOPHI U ACUCTBUSA HAJ HUMU IIPHU pELICHUU
F€OMETPUYECKUX 3a]1a4

Koopaunats! BekTopa OOBACHATH U WILITIOCTPUPOBATH MOHATHS MPSIMOYTOJIBHOM
CUCTEMbI KOOPAUHAT, KOOPAUHAT TOUYKH U KOOPAUHAT

Ilpocreiimme 3anan B KOOpAHHATAX BEKTOpA; BBIBOJUTH U UCIIOJIb30BATh IPHU PELICHUU 3324

I'maBa X. Meton
10 | Vpasuenus okpyxuocTH 1 npsMoit (hopMyIIbI KOOPAUHAT CEPEANHBI OTPE3Ka, JUIMHBI BEKTOPA,
KOOpAHHAT pacCTOSHUSI MEXKTY JIBYMsI TOUKaMU, YPaBHEHUS
Pemrenue 3amau OKPY>KHOCTH U TIPSIMOM
Kontponbhas padora Ne 1
I'nasa XI. 11 | CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC DopMyIHPOBaTh U WIUTKOCTPUPOBATH ONPEICTICHUs] CUHYCA,
CooTHoneHus yria KOCHHYCa, TaHTeHca U KoTaHreHca yriioB ot 0 go 180°;

MEX]ly CTOPOHAMH U
yriaamu
TPEYroJIbHUKA.
CxanspHoe
MIPOU3BEICHUE
BEKTOPOB

CooTHOIIEHNS MEXKTy CTOPOHAMH U
yIjlaMu TPEyroJibHUKa

CkansipHO€ IPOU3BEICHNE BEKTOPOB

Pemenne 3agau

Konrponsnas padora Ne 2

BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECCTBO
(bop- Mynbl puBeAeHNS; (OPMYINPOBATh U JOKA3bIBAThH
TEOPEMbI CHHYCOB U KOCHHYCOB, IPUMEHATh UX IpU
PELICHUH TPEYTOJIbHUKOB; O0BSICHATD, KaK HCIOIB3YIOTCS
TpPUTOHOMETpUYeCcKHe (HOpMYJIbl B U3MEPUTENBHBIX padoTax
Ha MECTHOCTH; (hOPMYJIMPOBATh ONPEACICHUS YIiIa MEXKITY
BEKTOPAMH U CKAISPHOTO IPOU3BEICHHS BEKTOPOB;
BBIBOJUTH (YOPMYJITY CKISIPHOIO MPOU3BEICHHS Yepes
KOOP/AMHATHI BEKTOPOB; (hOPMYIHPOBATh U 0OOCHOBBIBATH
YTBEP)KJICHHUE O CBOMCTBAX CKAJSIPHOTO MPOU3BEACHUS;
WCITIOJIb30BATh CKAJISIPHOE MPOU3BEJICHUE BEKTOPOB MPHU




pEIICHNH 33129

I'masa XII. Inuna
OKPYKHOCTH U
mIoniaab Kpyra

12

HpaBI/IJ'II)HBIe MHOT'OYTI'OJIbHUKH

JInvHa OKpY»KHOCTH H ILJIOIIAb Kpyra

Pemenune 3agau

Konrtponbnas padora Ne 3

@opMyIMpPOBATH ONPEIEIECHUE TPABUIBHOTO
MHOTOYTOJIbHUKA; (HOPMYIHPOBATh U JOKA3bIBATh TEOPEMBI
00 OKpPYXHOCTSIX, OIIICAHHOM OKOJIO IPABHIBLHOTO
MHOI'OYTOJIbHUKA Y BOUCAHHOM B HETO; BHIBOAUTH U
UCHOJIb30BaTh (POPMYJIbI ISl BHIYMCIICHUS TUIOIIAAN
MIPaBUILHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI U pajanyca
BIIMCAHHOW OKPY’KHOCTH; PELIaTh 3a7a4l Ha [IOCTPOEHUE
MIPABHJIbHBIX MHOTOYTOJbHUKOB; OOBSCHATH MOHSATHUS AJTUHBI
OKPY’KHOCTH | ILJIOMIAH KPYyTa; BEIBOAUTE (DOPMYIIBI IS
BBIYMCIICHUS] IJIMHBI OKPYKHOCTH U JIIMHBI TyTH, TJIOLIATN
Kpyra ¥ IUIOIA1 KPyroBOI'O CEKTOpa; IPUMEHSATh 3TH
(bopMyJIBI IPU peIIeHUH 3a1a4

I'masa XIII.
JIBHOKEeHUSA

Tloustue nBr>xeHUS

[TapannenbHbIN IEPEHOC U TOBOPOT

Permrenue 3amau

KontponsHas padora Ne 4

OOBSCHATD, UTO TAKOE OTOOpAKEHHE IIOCKOCTH Ha ce0sl U B
KaKOM Cllyyae OHO Ha3bIBAeTCS JBH)KEHUEM IIOCKOCTH;
OGBHCHHTL, YTO TAaKOC 0CCBad CUMMCTPUs, ICHTPAJIbHAA
CUMMETpUS1, TapaJJIeIbHBIN IIEPEHOC U TOBOPOT;
00OCHOBBIBATh, YTO 3TH OTOOPAKEHUS TUIOCKOCTH Ha ce0st
SABJIAIOTCA ABHXKXCHUAMU, OGBHCHHTB, KaKOBa CBA3b MCIKIY
ABWXKCHUAMU U HAJTOXKCHUAMU, WIIJTFOCTPHUPOBATE OCHOBHBIC
BHU/IbI l[BH)KCHHﬁ, B TOM YHUCJIC C TIOMOUIBIO KOMIIBIOTCPHBIX
porpamMm

I'maBa XIV.

Haganpubie

CBEICHUS M3
CTEPEOMETPUH

MHororpaHHuKu

Tena 1 MOBEPXHOCTU BpaLCHUS

OOBSCHATH, UTO TAKOE MHOTOTPAHHHK, €TO TPaHU, pEOpa,
BEPIINHBI, TMATOHAJIN, KAKOW MHOTOTPAaHHUK HA3bIBAETCS
BBIITYKJIBIM, YTO TaKOE€ N-yroJIbHAs MpU3Ma, €€ OCHOBAaHMUS,
OOKOBBIC TPaHH M OOKOBBIE pEOpa, Kakasi mpu3Ma
HAa3bIBACTCS NPSAMOM U KaKasi HAKIIOHHOW, YTO TaKO€ BBICOTA
MPU3MBI, KaKasi IpU3Ma Ha3bIBACTCS NapAJIICIICIUIIEIOM U
KaKo# mapasijiesIeTuIe]] Ha3bIBaeTCs MPSIMOYTOJLHBIM;
(dbopMynupoBaTh 1 000CHOBBIBATH YTBEPK/ICHHUSI O CBONCTBE
JaroHajel napajieienuneaa u 0 KBaapare JuaroHaan
MPsIMOYTOJIBHOTO MapajuieNienuneia; 00bICHATh, UTO TAKOE




00bEM MHOTOTPAaHHHKA; BRIBOJIUTH (C IIOMOIIBIO MPHHIIATIA
Kasanbepn) popmyny o0bEma mpsIsMOyTroIEHOTO
napauiesienumnea; 00ObSICHATh, KAKOH MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUJION, YTO TAKOES OCHOBAHUE, BEPIIIMHA,
OOKOBBIE TpaHU, OOKOBBIE PEOPA U BBICOTA TUPAMHUIBI, KaKasi
MUpaMU/ia Ha3bIBACTCs MPABWIBLHOM, UTO TaKoe anodema
MIPaBUIBHOMN MUPaMUIbI, TPUBOIUTE (hopMyTy 00BEMA
MUPAMUJIBI; OOBACHITH, KAKOE TEJIO Ha3bIBACTCS LIUIUHAPOM,
YTO TaKOE €r0 OCh, BRICOTA, OCHOBAHUS, Paanyc, OOKOBas
MOBEPXHOCTh, 00pa3ymoInue, pa3BépTka OOKOBOM
MOBEPXHOCTH, KAKUMH (DOPMYJIaMH BBIPAXKAIOTCS 00BEM U
oA s> OOKOBOW MOBEPXHOCTH HWIIMHIIPA; OOBSCHSITH,
KaKO€ TeJIO0 Ha3bIBACTCSl KOHYCOM, YTO TaKOE €ro OCh,
BBICOTa, OCHOBaHME, OOKOBasI IOBEPXHOCTh, 00pa3yroIIne,
pa3BEépTKa OOKOBOM MOBEPXHOCTH, KAKMMHU (POPMYIaMu
BBIpaXKaIOTCs 00BEM KOHYCA U IJIOLIAAb OOKOBOM
MOBEPXHOCTH; OOBSCHATH, KaKasi IOBEPXHOCTh HA3bIBACTCS
cdepoif 1 KaKoe TEJI0 Ha3bIBACTCS MIAPOM, YTO TAKOE PAIHyC
u nuametp cdepsl (mapa), Kakumu hopMyTaMu
BBIpAXXAIOTCsI 00BEM I1apa ¥ IIomaab cepsl; n300pakaTh
Y pacrio3HaBaTh Ha PUCYHKAX MPU3MY, apayIeNeHIIe],
MUpaMUIy, DWIAHAP, KOHYC, IIap

00 akcuomax
TUTAHUMETPHH

006 akcuomax MJIaHUMETPUU

IToBTOpEHHE.
Penrenue 3amau

IToBTrOpenue. Pemenne 3anau




KonTtpoibHbie padoThl:

7 Knacc

TCEMAa

KonTponbhas padorta Nel o teme:

«HauanpHbIC TrCOMETPHUYCCKUEC CBCACHUS)

Kontponbnas pabora Ne2 o teme:

«TpeyronbHUKN

KonTponbnas padorta Ne3 no teme:

«ITapannenbHble IPSAMBIE»

KonTponbnas padora Ne4 no teme:

«COOTHOLIEHUSI MEKy CTOPOHAMMU U YTJIaMH TPEYTOJIbHUKA

Kontponsnas padora Ne5 mo teme:

«IIpsIMOYTONIBHBIN TPEYTOJILHUK

8 Knacc

KonTtponbhas padora Nel mo teme:

«quLIp CXYI'OJIbHUKHW)

KonTponbnas padorta Ne2 mo teme:

«Imomaam»

KonTponbnas padorta Ne3 o teme:

«IIpu3Haku mogo0Us TPEYTrOTHLHUKOBY

Kontponbnas pabora Ne4 o teme:

«IIpumenenue nogoOMs K J0Ka3aTeIbCTBY TEOPEM U PEUICHHIO 337a4.»

KonTponbnas padorta Ne5 no teme:

«OKpYy>XKHOCTb»

9 Knacc

Kontponsnas padora Nel no teme:

«Bekrops»

Kontponsnas padora Ne2 mo teme:

«Metoxa kooparHaT»

KonTtponbhas padora Ne3 o teme:

IMPOU3BCACHUEC BEKTOPOB.»

«COOTHOIICHUSA MCXKAY CTOPpOHAMHU U yrilaMHu TPCYroJIbHHUKA. CKaJ'IHpHoe

KonTponbnas padorta Ne4 no teme:

«/JlmmHa OKPY’KHOCTH U IUIOLIA/Ib KPYTa»




KonTponbnas padota N5 mo Teme: «JIBrkeHUsD

Wrorosas koHTpoNbHAs paboTa

TemaTuKa NPOEKTOB M McCIe10BATEIbCKUX PadoT.

Tembl IPOEKTOB, NpeIaraeMeIx B 7 KJacce:

Ot 3emiieMepusi K TeOMETPUH.

Brigaromuecs MareMaTuky U uX BKIaj B pa3Butue Hayku. (ITudarop, @anec, Apxumen.)
HOCTpOCHI/Ie IMPaBUJIbHBIX MHOI'OYT'OJIbHUKOB.

Tembl NPoEKTOB, NpeaIaraeMbix B 8 Kiiacce:

[TocTpoeHue mpaBUIIbHBIX MHOTOYTOJIbHUKOB.

[Tudarop u ero mkona.

Tpucekuus yrina. Kaaparypa kpyra. Y iBoeHue Kyoa.

Tembl NPOEKTOB, NpeaIaraeMbix B 9 kiiacce:

['eomeTpus 1 uCKyccTBO. ['eoMeTpuuecKre 3aKOHOMEPHOCTH OKPYIKAIOIIEro MUpA.
ActpoHomust ¥ reomeTpusi. YTo u kak y3Hamu AHakcarop, Oparochen u Apucrtapx o pazmepax Jlynsl, 3emin u ComHIa.

N300perenne MeTo1a KOOPAMHAT, MTO3BOJISIONIETO MEPEBOIUTh TEOMETPUIECKHE 0OBEKTHI Ha 36K anreOpsl. P. Jlexapt u [1. depma.

COI''TACOBAHO COI''TACOBAHO

Ha 3acenanu MO yunTteneil MaTeMaTHKH 3amecTuTens aupexTopa no YBP
[Ipotokon Nel ot «26» aBrycra 2020 «26» aprycta 2020

PykoBoautens MO MaTeMaTUKu U IIponnuesa O.B.

unpopmatrk MBOY rumHasus ct. A30BcKas

(C.A.ITunsieBa)




