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|. Ilnanupyembie pe3yJbTaThl H3ydeHust Kypca''l'eomerpus'

JIN4HOCTHBIE pe3yJIbTAThI:

YMEHHUE COIOCTABJIATh 3PUTENIBbHBIE BICYATIEHUS C YYETOM IOJYYEHHBIX 3HAHUH 00 OCOOEHHOCTAX CBOErO 3pUTENILHOTO BOCIPHSTHSA, HA
OCHOBAHUHU C(OPMHUPOBAHHBIX IPEJICTABICHUM O MpeIMeTax U SBJICHUAX OKpYKalolleld AeHCTBUTEIbHOCTH; C(HOPMHUPOBAHHOCTH MOTHBALMH K
00y4YEeHHIO U ILIEJICHANPABICHHON MO3HABATEIBHOMN JESATEIBHOCTH, CIIOCOOHOCTh OCO3HABATh CE0sl YAaCThIO COLIMYMa; CIIOCOOHOCTh K OCMBICIICHUIO U
muddepeHManuy  KapTUHBI MHUpPA, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3alliK; MPUHSATHE COOTBETCTBYIOLIMX BO3pAcTy LEHHOCTEH U
COLIMAJIbHBIX pOJIEH; YMEHUE OLIEHUBATh C IMO3ULUN COLUAIbHBIX HOPM COOCTBEHHBIE NOCTYNKHM U TMOCTYNKH IPYIHX JIOJEH; AMOLHOHAIBHO-
LIEHHOCTHOE OTHOILEHHE K OKpYy»XKarolled cpene, HEOOXOJUMOCTH €€ COXPaHEHHs M palMOHAJbHOI'O MCIIOJIb30BaHMS, yMeHHEe (HOpPMHUPOBAThH
HCTETUYECKUE UYBCTBA, BIEUYATICHUS OT BOCIPUATHUS IPEIMETOB U SBJICHUN OKPYKAIOIIEr0 MUPA; TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajbHEH e
poheCCHOHATTLHON TPACKTOPHH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMHU M BO3MOKHOCTSIMH.

B pamkax KocHumugnozo Komnonenma y binycKHuKa 6yoym copmuposanl:
* OpHUEHTAIUS B CHCTEME MOPAIbHBIX HOPM U IIEHHOCTEH M UX HepapXu3alivs, TOHUMaHue KOHBEHIIMOHAIBHOIO XapaKkTepa MOpaly;
* OCHOBBI COILHATHHO-KPUTHYECKOTO MBIIUICHHUS, OpPUEHTAIMS B OCOOEHHOCTAX COILMATbHBIX OTHOUICHWH W B3aMMOJICWCTBUIA, yCTAaHOBIICHHE
B3aMMOCBSI3U MEXKy OOIECTBEHHBIMU U TIOJTUTHUYECKUMU COOBITUSIMH;

B pamkax yennocmmno2o u IMOUUOHANILHO20 KOMROHEHMOE OyOym chopmMuposanvi:

* FpaKIAHCKUI MaTpHOTU3M, JH000Bb K PoJiiHE, YyBCTBO TOP/IOCTH 3a CBOIO CTPaHY;
* YBOKEHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUYECKUM MaMSITHHKAM;
* SMOIIMOHAJIBHO MOJIOKUTENBHOE PUHATHE CBOEH STHUUECKON HIEHTUYHOCTH;
* yBaXXKEHHE K IpyIMM HapojiaM Poccuu u Mupa u NpUHATHE UX, MEXKITHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPYAHHUYECTBY;
* YBa)K€HHUE K JIMYHOCTHU U €€ JOCTOMHCTBY, JOOpOKeIaTeIbHOE OTHOIIEHUE K OKPYXKAIOIUM, HETEPIUMOCTb K JIFOOBIM BH/IaM HACUIIUSA U TOTOBHOCTb
MPOTUBOCTOATH UM,;
* yBa)KE€HHE K LIEHHOCTSIM CEMbH, JTIOO0BB K MPHUPO/JIE, TPU3HAHKE LIEHHOCTU 3[J0POBbs, CBOETO M APYTUX JIOAEH, ONTUMU3M B BOCTIPHATUN MHPA;
* TOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpeasIn3allii, COLUAIbHOM MTPU3HAHUY;
* MMO3UTUBHAs MOpaJIbHAs CaMOOLIEHKa U MOpaJIbHbIE YyBCTBa — YYBCTBO T'OPAOCTH IMPHU CIEAOBAHUU MOpaJIbHBIM HOpMaMm, MEpeKMBaHUE CThIA U
BHHBI ITPH UX HAPYIICHUH.

B pamkax desamenvnocmnozo (noéedenueckozo) KomnoHenma 6yoym cqopmuposansl:
* TOTOBHOCTh M CIHOCOOHOCTH K YYaCTHIO B IIKOJIBHOM CAMOYIIPABIEHHM B Mpejesiax BO3PACTHBIX KOMIETEHIMH (eXKypCTBO B ILKOJE U Kiacce,
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y4acTHe B AETCKUX U MOJOAEKHBIX OOIIECTBEHHBIX OPraHU3alHAX, HIKOJIbHBIX U BHELIKOJIbHBIX MEPOIPUATHIX);
* TOTOBHOCTb U CIIOCOOHOCTH K BBIMIOJIHEHUIO HOPM M TpeOOBaHUHN IIKOJIBHOM KHU3HH, IPAaB U 00SI3aHHOCTEN YUCHUKA;
* YMEHHME BECTH JMAJOr HAa OCHOBE PABHOIIPABHBIX OTHOLIEHUM W B3aWMHOIO YBaXEHUS M IPHUHITHUS, YMEHUE KOHCTPYKTMBHO pa3peliaTh
KOH(JIUKTBI,
* TOTOBHOCTh U CIIOCOOHOCTH K BBIIIOJIHEHUIO MOPAJIbHBIX HOPM B OTHOILUEHHM B3pPOCIBIX M CBEPCTHUKOB B LIKOJIE, JOMA, BO BHEYYEOHBIX BUAAX
JESTEIIHOCTH;
* IOTPEOHOCTh B Y4aCTHH B OOILIECTBEHHOM JKN3HU OJIMIKANIIEro COLMAIbHOIO OKPYKEHH S, 0OLIECTBEHHO MOJIE3HOM 1eATEIbHOCTH;
* YMEHHME CTPOUTH KU3HEHHBIE IUIAHBI C YUETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX, TOJUTHUYECKUX U SIKOHOMUYECKHUX YCIIOBHIA;
* YCTOMUYUBBIN MIO3HABATENIbHBIA HHTEPEC U CTAHOBJIEHHUE CMbICIIO00pa3yroeil pyHKIUY 103HaBaTEeIbHOIO MOTHBA;
* TOTOBHOCTb K BBIOOPY MPOPUIBLHOTO 00Opa30BaHuUs.

BuinyckHuUK noayuum 603m0)4cHOCHb O POPMUPOBAHUA:
* BEIPQ)KEHHOW yCTOWYMBOW y4eOHO-TO3HABATEIHHON MOTHBALIMY M HHTEpPECa K YUCHHIO;
* TOTOBHOCTH K CaMOOOPa30BaHMIO U CAaMOBOCIIUTAHUIO;
* aJICKBaTHOM MMO3UTUBHON CAMOOLIEHKH U Sl-KOHLIeNINY;
* KOMIIETEHTHOCTH B PE€aIM3aly OCHOB I'PaKJaHCKOW UIEHTUYHOCTH B ITOCTYIIKAX U JEATCIBHOCTH;
* MOPaJIbHOI'O CO3HAHUS Ha KOHBEHIIMOHAJIBLHOM YPOBHE, CIIOCOOHOCTH K PEILICHUI0 MOPAJIbHBIX JWIEMM Ha OCHOBE y4€Ta MO3ULUN y4YaCTHUKOB
JUJIEMMBbI, OPUEHTALIMU Ha UX MOTUBBI U UyBCTBA; YCTOMYMBOE CIIEZJOBAaHHUE B TOBEICHUH MOPAJIbHBIM HOPMaM M 3THYECKUM TPEOOBaAHMSIM;
* SMIIATUU KaK OCO3HAHHOTO TOHHMMAaHUS U CONEPEKMBAaHUS YYBCTBAM JPYIUX, BBIpAXKAIOLIEHCs B IOCTYNKAaX, HANpPaBJIEHHBIX Ha MOMOIIb U
oOecrnieyeHre O6J1aronoIy4us.

MertanpeameTrHble pe3yJibTaThl

BKJIFOYAIOT OCBOCHHE CIIA00BU/AIIMMHI 00YJaIOIMMHCS YHUBEPCATbHBIX YUEOHBIX 1eHCTBUH (03HABaTEIbHbIC, PETYISATUBHbIE U
KOMMYHHUKATHBHBIE), 00€CTIEUNBAIOINX OBJIAICHUE KIIFOUEBBIMU KOMIIETEHLIUSAMH, COCTABIISIFOIIMMHI OCHOBY YMEHUS YUUTHCS; YMEHHE UCII0Ib30BATh
COXpaHHbIE AHAIM3ATOPbI B PA3JIMYHBIX BUAX JEATEIHOCTH (Y4eOHO-103HABATENbHOM, OpUEHTUPOBOUYHOMN, TPYJOBOI1); IPUMEHSTH 3pUTENBHO-
ocs3aTeNbHBIN crioco0 00cne10BaHMsI U BOCIIPUATHUS; YMETh M10JIb30BaThCsl COBPEMEHHBIMU CPEJCTBAMU KOMMYHMKALIUHU, THU(HIOTEXHUYECKUMHU
CpeAcTBaMU, IPUMEHsAEMBIMU B YueOHOM Ipoliecce. Branenue c1aboBUASIIMMEU 00YJalONMMKCSA HaualbHBIMU HAaBBIKAMU IPOCTPAHCTBEHHOH U
COLIMAJIbHO-OBITOBOM OPUEHTUPOBKH; YMEHHE MJIAHUPOBATh MPEAMETHO-IIPAKTHUECKHE JEMCTBUSI C yY€TOM HMEIOLErocs 3pUTENIbHOTO IMarHosa B
COOTBETCTBHH C [TOCTABJIEHHOM 3a/1a4ueil; yMeHue NposBIsATh B KOMMYHUKAaTUBHOM JIeATENbHOCTH, aJleKBaTHbIE CUTYyalllH, HeBepOaIbHbIE (POPMBI
oO1IeHHs. YMEHUe BECTH CaMOCTOSITENIbHBIN MOMCK HH(OPMaLIMK; CIOCOOHOCTH K IPeoOpa30BaHUI0, COXPAaHEHUIO U nepeaade nHpopMaluu,
MIOJIYYEHHOM B pe3yJibTaTe YTEHUs WIH ayIMPOBaHMs; CIIOCOOHOCTh y4acTBOBATh B pEYEBOM OOIIEHUH, COOJII0/1asi HOPMBI PEUYE€BOT0 ITHKETA,
aJIeKBaTHO MCIOJIb30BATh KECTHI 1 MUMHKY; CIOCOOHOCTb OLIEHUBATh CBOIO pEUb C TOUKH 3PEHMS €€ CO/IepIKaHus, I36IKOBOI0 O(hOpMIICHHUS; yMEHHE
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HaXOJUuThb I'paMMaTUYCCKHUE U PCUCBBIC OI_HI/I6KI/I, HEAOYETEI, UCITPABJIATh UX; YMCHHUC INIAHUPOBATh, KOHTPOJIMPOBATE U OLICHHUBATH y‘le6HBIe
JICHCTBHUS C Y4€TOM, UMCHOIICTOCA 3PUTCIIbHOI'O AUAarHo3a B COOTBCTCTBHUU C IIOCTaBJICHHOM 3a7aueii U YCIOBUSAMU €€ pCain3allu.

PeryasituBubie YY |
Buvinycknux nayuumces:
* [IeJICTIOIaraHuIo, BKJIFOUas MOCTAaHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHue MPAKTUUYECKOM 3a/1a4 B ITO3HABATEIIbHYIO;
* CaMOCTOSTEIHHO aHAITM3UPOBAThH YCIOBHSI TOCTH)KCHHUS LM Ha OCHOBE Y4€Ta BBIICICHHBIX YIUTEIIEM OPUEHTHPOB ACHCTBHS B HOBOM y4eOHOM
Marepuaie;
* IUIAHUPOBATh IIyTH JOCTHKEHUS LENIEH;
* YCTaHABJIMBATH 1I€JIEBbIE TPUOPUTETHI;
* YMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIPABIIATH UM;
* IPUHUMATDH PEIICHUS B TPOOJIEMHON CUTYyalli Ha OCHOBE IIEPErOBOPOB;
* OCYHIECTBIIATh KOHCTATUPYIOIIMN M MPEIBOCXUILIAIOIIUN KOHTPOJb MO PE3yNbTaTy U MO CIoco0y NEHCTBUSI; aKTyalbHBIH KOHTPOIb Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHUS,
* aJICKBaTHO CaMOCTOSITEIPHO OIICHWBATh NPABWILHOCTH BBITIOJHEHUS JIEHCTBUS M BHOCUTH HEOOXOIMMBIC KOPPEKTHBBI B MCIIOJTHCHHE KaK B KOHIIE
NENCTBUS, TaK U 110 XOJIy €T0 peaanu3allui;
* OCHOBaM IIPOTHO3UPOBAHUS KaK MPEABUICHUS Oy IyIIINX COOBITUI U Pa3BUTHSI MpoOIlEcca.
Buvinycknuk nonyuum 603mM0MCHOCHIb HAYUUMBCA .
* CaMOCTOSITEIbHO CTaBUTh HOBBIE YU€OHBIC IS U 33]1a4H;
* IOCTPOCHUIO KU3HEHHBIX JIAHOB BO BPEMEHHOM NEPCIEKTUBE;
* [IpY IJIAHUPOBAHUM JTOCTUKEHUS LIEIE€H CaMOCTOATENBHO, MTOJTHO U aJIEKBATHO YUUTHIBATh YCIOBUS U CPEICTBA UX JOCTHIKECHHUS;
* BBIJICJISITH AIbTEPHATUBHBIEC CIIOCOOBI JOCTHXKEHUS 11€7TH U BbIOMpaTh Haubosee 3 PeKTUBHBIN CITOCO0;
* OCHOBaM CaMOPETYJSIIUUA B y4eOHOM M MO3HABATEIBHOUN JEATEILHOCTH B (OPME OCO3HAHHOTO YIPABJICHHUS] CBOUM MOBEJACHUEM H JEATEIbHOCTHIO,
HAMpPABJIECHHON HA JOCTUKEHHUE MOCTABJIECHHBIX LETEH;
* OCYIIIECTBJISATH MO3HABATEILHYIO PEQIICKCHIO B OTHOIIIEHUH JICUCTBUH IO PEIICHUIO YU€OHBIX U MO3HABATEIBHBIX 33]1a4;
* aJICKBaTHO OI[EHUBATh OOBEKTUBHYIO TPYTHOCTh KaK Mepy (PaKTUUIECKOTO WU MPEINoIaraeéMoro pacxoja pecypcoB Ha pelieHue 3a1auu;
* aJICKBaTHO OI[EHUBATh CBOU BO3ZMOYXHOCTH JIOCTIKEHUS IENIU OMPEAeIEHHON CI0KHOCTH B PA3IMYHBIX Cepax caMOCTOATEIHLHOU ACSITENFHOCTH;
* OCHOBaM CaMOPETYJISIIIUN SYMOIIMOHAIIHBIX COCTOSTHUM;
* IpUJIaraTh BOJIEBbIE YCUIIMS U MPEOA0IEBATh TPYIHOCTH U MPETSTCTBUS HA IYTH TIOCTHXKEHUS LENeil.
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ITo3znaBaTeiibHbIe YY ]|
Buvinycknuk nayuumcsa:
* OCHOBaM peajin3alliy MPOCKTHO-UCCIIEIOBATEIBCKON ACSATEIHHOCTH;
* POBOJUTH HAOIIOACHHUE U SKCIICPUMEHT TI0]] PYKOBOJICTBOM YUHTEJIS;
* OCYIIECTBIIATH PACIIMPEHHBIN OUCK HH()OPMAIIUHU C HCTIOIB30BAaHUEM pecypcoB OubmmoTek u MHTepHeTa;
* CO3/1aBaTh M MPEOOPA30BBIBATH MOJICTU M CXEMBI JUIsl pEIICHUS 3a/1a4;
* OCYIIECTBJIATH BBIOOP Hanbosee 3pPEeKTUBHBIX CITOCOOOB PEIICHHMS 33]1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;
* J1aBaTh OIPECIICHUE TOHATHSIM;
* YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIEC CBS3H;
* OCYILECTBJIATH JIOTHUYECKYIO ONEPaAIUI0 YCTAHOBJIEHHUS POIOBUIOBBIX OTHOILICHUM, OTPAHUYCHUE TIOHITHS;
* 0000111aTh TTOHITHS — OCYIIECTBIIATh JIOTHYECKYIO OIEpAIUIo NIEPexo/ia OT BUIOBBIX NMPU3HAKOB K POJOBOMY TOHSTHIO, OT MOHSATHS C MEHBIITUM
00BEMOM K IMOHATHIO C OOJIBIINM 00BEMOM;
* OCYIIECTBIIATh CPABHCHHE, CEpUAIIMI0 W KJIACCU(DHUKAIMIO, CaMOCTOSTEIIBHO BBIOMpAas OCHOBAHHUS W KPHUTEPUH JUIS YKA3aHHBIX JIOTHYCCKHX
oIeparuu;
* CTPOUTH KJIACCU(UKAIIUIO Ha OCHOBE JIMXOTOMHYECKOTO JIeJICHUs (Ha OCHOBE OTPHUIIAHUSA);
* CTPOUTBH JIOTHUECKOE PACCYXKICHHE, BKIIOUYAIOIee YCTAaHOBICHUE PUYNMHHO-CIIEICTBEHHBIX CBSI3EH;
* 00BSACHATD SIBIICHUS, POIIECCHI, CBS3U M OTHOIIEHHUS, BBISIBIIIEMBIE B XOJI€ HCCIIEIOBAHUS;
* OCHOBaM 03HAaKOMHTEJIBHOTO, U3y4alOIlero, YCBAUBAIOIIETO U MTOMCKOBOTO YTCHUS;
* CTPYKTYpUPOBATh TEKCTHI, BKJIOUYass YMEHHUE BBIACIATH IJIaBHOE M BTOPOCTEINEHHOE, TJIABHYIO HJCI0 TEKCTa, BHICTPAaWBaTh MOCIEIOBATEIHHOCTD
OITMCHIBAEMBIX COOBITHI;
* paboTtaTh ¢ MeTagopaMu — TMOHUMATHh MEPCHOCHBIA CMBICIT BBIPAKEHUH, MOHUMATh U YIOTPEOJIATh O0OPOTHI PEUYH, MMOCTPOCHHBIE HA CKPBITOM
ynoao001eHnn, 00pa3HOM CONMKEHUU CIIOB.
Buvinycknuk noayuum 603mM0MCHOCHIb HAYUUMbCA:
* OCHOBaM peQIIEKCUBHOTO YTEHHUS;
* CTaBUTH IPOOJIEMY, apTYMEHTUPOBATh €€ aKTYalIbHOCTH;
* CaMOCTOSITEIFHO TIPOBOIUTH UCCIICIOBAHIE HA OCHOBE IPUMEHEHHU ST METO/IOB HAOIIOACHHSI U DKCIIEPUMEHTA;
* BBIJIBUTATh THTIOTE3BI O CBA3SX M 3aKOHOMEPHOCTSX COOBITHM, TPOIIECCOB, 0OBEKTOB;
* OPTaHU30BBIBAThH UCCIICIOBAHKE C LIETBIO0 MPOBEPKU TUIIOTES;
* Ie7IaTh YMO3aKII0ueHUs (MHIyKTUBHOE U TI0 aHAJIOTUH) Y BBIBOJIBI HA OCHOBE apTryMEHTAITUH.
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Kommynnkaruubie YV /|
Buvinycknuk nayuumecs:
* YUUTBHIBATh PA3HbIE MHEHUSI U CTPEMUTHCS K KOOPJAUHALIMM Pa3IMYHbIX NO3UIHUI B COTPYIHUYECTBE;
* (hopMynMpoBaTh COOCTBEHHOE MHEHHE U TO3MILHUIO, apIyMEHTUPOBATh W KOOPAMHHPOBATH €€ C MO3HMUMSAMHU MAPTHEPOB B COTPYAHUYECTBE NPHU
BBIPA0OTKE OOIIEro PemeHus] B COBMECTHOM JIEATEIIbHOCTH;
* yCTAQHABJIMBATh U CPABHUBATH Pa3Hble TOUKHU 3PEHUS, IIPEXkKAE YEM IIPUHUMATD PELICHUS U JIe1aTh BBIOOD;
* apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, CHOPUTh U OTCTaWBaTh CBOIO IIO3ULIMIO HE BPaKJIEOHBIM JJIsl OIIIIOHEHTOB 00pa3oMm;
* 33]1aBaTh BOIPOCHI, HEOOXOAUMBIE AJIs1 OpraHU3allMyi COOCTBEHHOU AEATENbHOCTU M COTPYIHUUYECTBA C MAPTHEPOM;
* OCYILECTBJIATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIb;
* aJICKBAaTHO MCIIOJIb30BaTh PEUb VISl INIAHUPOBAHUS U PETYIISILIUU CBOEH JESTEIBHOCTH;
* aJICKBATHO UCIOJIb30BaTh PEUEBbIE CPEICTBA ISl PELICHUS PA3IMYHBIX KOMMYHUKATUBHBIX 33]1a4; BJIaJIeTh YCTHOM U MHCbMEHHOMN peublo; CTPOUTh
MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;
* OPraHM30BBIBATH M TUIAHUPOBATH Y4eOHOE COTPYJHHUYECTBO C YUHTEIEM M CBEPCTHUKAMH, OMPEICISATh LENH M (QYHKIUH YYaCTHHKOB, CIIOCOOBI
B3aUMO/ICHCTBHS; IUTAHUPOBATH 00LIHE ClIOCOOBI PaboTHI;
* OCYILECTBJIATH KOHTPOJIb, KOPPEKLIMIO, OLIEHKY JeiCTBUI napTHEPA, yMETh YOSKAaTh;
* paboTaTh B Ipylle — YyCTaHaBIMBaThb pabouue OTHOLIEHUSA, 3PPEKTHUBHO COTPYyIHHYATh U CHOCOOCTBOBATH MPOJYKTHBHOH KooONepauuu;
MHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH NPOJTYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;
* OCHOBaM KOMMYHHUKaTUBHOU pedriekcuu;
* HCII0JIb30BATh AJI€KBATHBIE S3BIKOBBIE CPEACTBA JIsl OTOOPaKEHUSI CBOMX YYBCTB, MBICJIEH, MOTUBOB U TOTPEOHOCTEN;
* oTOOpaXkaTh B peuu (omHucaHue, OObSICHEHUE) COJIEpKaHUE COBEPILIAEMBIX JEHCTBUHM Kak B (hopMe I'pPOMKOI COLMATU3UPOBAHHON peud, Tak U B
(dbopMe BHYTpEHHEH peyun.
Buvinycknuk noyuum 603mM04CcHOCHb HAYUUMbCA:
* YUUTBIBATh U KOOPAUHUPOBATH OTIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTUX JIOAEH B COTPYIHUYECTBE;
* YUUTBIBATh pa3Hble MHEHUSI U UHTEPEChl 1 0OOCHOBBIBATh COOCTBEHHYIO MMO3UIIHIO;
* IOHUMATh OTHOCUTEIBHOCTh MHEHU U MOAXO0/0B K PELICHUIO TPOOIIEMBI;
* IPOAYKTUBHO pa3peuarb KOH()IUKTH HA OCHOBE y4€Ta MHTEPECOB M MO3MIMH BCEX YYAaCTHUKOB, MIOMCKA U OLEHKH allbTepHATHBHBIX CIIOCOOOB
paszpeleHus: KOH(IMKTOB; 10TOBAPUBATHCS U MPUXOJUTH K OOIIEMY PELICHUIO B COBMECTHOM JI€ATEIbHOCTH, B TOM YHCIIE€ B CUTYalluU CTOJIKHOBEHUS
WHTEPECOB;
* OpaTh Ha ceOsl HHUITMATUBY B OPTaHU3AIMH COBMECTHOTO JIEUCTBHS (JI€JI0OBOE JTUIAEPCTBO);
* OKa3bIBaTh MOAJIEPKKY U COJECHCTBHE TEM, OT KOTO 3aBUCHUT JTIOCTHKEHUE LIEJIU B COBMECTHOM I€ATEIBHOCTH;
* OCYILECTBJIATH KOMMYHHKATUBHYIO peQIIEKCHIO KaK 0CO3HAHHE OCHOBAaHUN COOCTBEHHBIX JIEHCTBUI U eHCTBUI MapTHEDa;
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* B IIpoOIIecCe KOMMYHHUKAIIMH JOCTATOYHO TOYHO, TIOCIEIOBATEIHFHO U TIOJIHO MepeaBaTh NapTHEPY HEOOXO0AMMY0 HH(MOPMAITNIO KaK OPUEHTHUD IS
[MOCTPOEHUS ICUCTBHS;

* BCTYNaTh B JUAJIOT, & TAK)KE YIaCTBOBAThH B KOJIJICKTUBHOM OOCYKICHHH MPOOIEM, y4aCTBOBATh B AUCKYCCUU U apTYMEHTUPOBAThH CBOIO MO3UIIHIO,
BJIQ/ICTh MOHOJIOTUYECKON U IUAJOTHYeCcKOi (hOpMaMu pedd B COOTBETCTBHH C TPAMMATHYECKHUMH ¥ CHHTAaKCHYECKUMU HOPMaMH POJTHOTO SI3bIKA;

* CJICIOBATh MOPAILHO-3TUYECKUM M TICUXOJOTHYECKUM MPHHIMIIAM OOIICHHS W COTPYAHHYECTBA HA OCHOBE YBAKUTEIBHOTO OTHOIICHHUS K
napTHEPaM, BHUMAHUS K JJMYHOCTH JPYroro, aeKBaTHOIO MEXIMYHOCTHOTO BOCIPHUSATHS, TOTOBHOCTH aJICKBAaTHO pearupoBaTh Ha HYXK/bI IPYTUX, B
YaCTHOCTH OKa3bIBaTh MTOMOIIb U YMOIIMOHAIIBHYIO MOACPKKY MapTHEPAM B MPOIECce JOCTHKEHUSI OOIICH eI COBMECTHOM JCATEIHHOCTH;

* ycTpauBaTh 3()PEKTUBHBIC TPYIIIOBbIE OOCYXICHHS M 00eCleuynBaTh OOMEH 3HAHMAMHU MEXAY WICHAMH TPYMIbI JUIS MPUHATHS 3(P(HEKTUBHBIX
COBMECTHBIX PEILICHUI;

* B COBMECTHOM JAEATENIBHOCTH YETKO (HOPMYIUPOBATh IEIH TPYNIbl U TMO3BOJIATh €€ YYaCTHUKAM TMPOSBIATH COOCTBEHHYIO SHEPTHIO IS
JTOCTYDKCHHS dTUX IICIICH.

KoMmyHHKanus 1 couuaibHoe B3aMMOJAeHCTBHE
Buinycknuk nayuumes:
* BBICTYIIATh C AYAMOBUIEONOAECPKKOM, BKIIIOUasl BBICTYIUICHUE TIEpe]] IUCTAaHIIMOHHOM ayIUTOPUEH;
* y4acTBOBaTh B 00CYXIEHUHU (aynoBHIe0()OPYyM, TEKCTOBBIM (hOpyM) C HUCIIOIB30BaHUEM BO3MOXKHOCTEN MHTEpHeTa;
* UCIOJIH30BATH BO3MOXHOCTH JIEKTPOHHOMN MOYTHI JUIsl UH(OPMAILIMOHHOTO 0OMEHa;
* OCYILIECTBIISITh 00pa30oBaTeNbHOE B3aUMOEHCTBIE B UH(POPMAIIMIOHHOM ITPOCTPAHCTBE 00Pa30BaTENBHOIO YUPEKIEHUS (MOTYyUEHHE U BBIIIOJTHEHHE
3aJlaHuH, OJy4eHHe KOMMEHTapueB, COBEPIIIEHCTBOBAHNE CBOEH pabOThl);
* co0JI01aTh HOPMBI HHPOPMAIIMOHHOM KYJIBTYpbI, 3TUKH U IIPaBa; C YBaAKEHUEM OTHOCUTHCS K YaCTHOW MH(OpMayu U MHPOPMAIIMOHHBIM paBaM
JIPYTUX JIFOJICH.
Buinycknuk nonyuum 603mM03CHOCHIb HAYUUMbCA .
* YUaAcmeosamo 6 )opymax 6 COyUaIbHuIX 00pPa308amMeNbHbIX CEMsX,;
IHouck u opranusanus XxpaHeHus HHGpopmanuu
Buvinycknuk nayuumces:
* UCTIOJIB30BATh pa3jIMyHbe MPUEMBI MOUCKa WHpopManuu B VHTepHETe, MOMCKOBBIE CEPBUCHI, CTPOMUTH 3alpOChl JJIs MOMCKa MHPOpPMaLUU U
AHAIIM3UPOBATh PE3YJIbTATHI IOUCKA;
* HCIIOJIb30BaTh MPUEMBI MOMCKAa MH(OpPMAIMM HA MEPCOHAIBLHOM KOMIIbIOTEpE, B MH(POPMAIMOHHON Cpelle YUpeKIeHUS U B 00pa3oBaTeIbHOM
IIPOCTPAHCTBE;
* HCII0JIb30BATh pa3IMuHble OMOINOTEYHBIE, B TOM YHCIIE 3JIEKTPOHHBIE, KaTaJOTH JJIsl TOMCKa HEOOXOIMMBIX KHUT;
* UCKaTh MH(OPMAIIHIO B Pa3IMYHBIX 0a3ax JaHHbBIX;



Buinycknuk nonyuum 603mM03#CHOCHIb HAYHUMbCA .

* UCNONIL308AMb PA3NUYHbBIE NPUEMBL NOUCKA UHGOpMayuu 6 Hnumepueme 6 xo0e yueOHOU OesmenbHOCmU.

AHayum3 uHpopmanun, MaTeMaTHYecKkas 00padoTKa JaHHBIX B MCCIeI0BAHUM

Buvinycknuk nayuumcs:

* BBOJIUTH PE3YJIbTAThl H3MEPEHHI U IpyTrrue HU(PPOBBIE TaHHBIE [UIS UX 00paOOTKH, B TOM YHCJIE CTATUCTHYECKON U BU3yaIH3alllu;

Buinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA .

* IPOBOOUMb eCMEeCMBEHHO-HAYYHbIE U COYUATIbHbIE USMEPEHUsl, 8600UMb PE3YIbMambl USMEPEHUll U Opy2UX Yupposwvix OaHHbIX U 0O6padbamvleams
Ux, 6 MOM Yucie Cmamucmu4ecku u ¢ NOMOwblo U3YAIUZAYUU,

OcHOBBI y4eOHO-HCCIe0BATENBCKOM M IPOEKTHOM 1esiTeIbHOCTH

Boinycknuk naywumesn:

¢ INTAaHUPOBATb W BBIIIOJHATH y‘IC6HOC HCCJICA0OBAHUE U y‘IC6HLIﬁ IIPOCKT, UCIOJIb3Yys O6OPYI[0B3,HI/I€, MOJ€CIN, METOABI U HpI/IéMI)I, aICKBATHBIC
uccaeayeMon mpooieme;

* BEIOMPATh U UCIIOJIB30BaTh METO/IbI, peJIEBAaHTHBIE pacCMaTpUBaeMoOi polieme;

* pacro3HaBaTh U CTaBUTh BOIIPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITh MOJIy4yeHbl MYTEM HAYYHOT'O MCCIEIO0BaHMs, OTOUpPATh a/leKBATHbIE METObI
ucclieloBaHusl, (POpMYIMPOBATh BBITEKAIOLIUE U3 UCCIIE0BAHMSI BHIBOIBL;

* HUCIOJIb30BaTh HEKOTOPbIE METO/bI MOTY4YEHHUsI 3HAHUH, XapaKTepHbIe Ui COLMAIBHBIX U UCTOPUYECKUX HAyK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI,
OIHCaHUE, CPABHUTEIBHOE HCTOPUUECKOE ONTMCaHHE, 00bICHEHUE, UCIIOIb30BAHNE CTATUCTUYECKUX JAHHBIX, UHTEPIpETaIs (PaKToB;

* ICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUs, UCIIOIb30BaTh SI3bIKOBBIE CPEJICTBA, aJIEeKBaTHbIE 00CYXAaeMOol podieme;

¢ OTJIN4YaThb @)aKTBI oT CY)KHGHHfI, MHEHHUH 1 OIICHOK, KPUTHUYCCKN OTHOCHUTLCA K CYXKJACHUAM, MHCHUAM, OICHKAaM, PCKOHCTPYHUPOBATH UX OCHOBAH MU,
* BUJCTh U KOMMEHTHPOBATh CBSI3b HAYyYHOI'O 3HAHUS M LIEHHOCTHBIX YCTaHOBOK, MOPAJbHBIX CYXICHUH IPU MOJYYEHHUH, PACIPOCTPAHEHHH M
IIPUMEHEHNUN Hay4YHOI'O 3HaHUS.

Bbmycmum noayuum 603MONHCHOCHIb HAYUUMbCA:

® CaAMOCmMoAmMelbHO SClayMbZGCZmb, niaHupoeams U 6blNOJIHAMb yll€6H0€ MCCJZQ()O@GHU@, yll€6Hblb7 u COZ/IMCUZbeZIZ npoekm,

® UCnoJvb306amv doea()Ky, ozapeHue, URmyuyuro,

® UCno1b308anib HEKOMOpblE Memoobl noJjly4eHus 3HAHUU, xapakmepHvle ons COYUAIIbHbLX U UCMOPUYECKUX HAYK. aHKemupoeaHue, ModeﬂupoeaHue,
NOUCK UCmMOpU4eCcKux 06pa3u06;

® yeneHanpaeileHHo U OCO3HAHHO pa3eueambs C60U KOMMYHUKAMUBHblE cn0c06Hocmu, oceauedms HOBble A3blKoeble CpédCWlGd,‘

® 0CO3HABAMb CB0H0 OMBEMCNBEHHOCNb 3d Oocmoeepﬂocmb NOJIYYEHHbIX 3HAHUL, 30 KAYeCmE0 GbINOJAHEHHO020 npoekma.



(I)opanOBa}me NMpeaAMETHBIX PE3yJabTAaTOB

TI'eomempuueckue guzypot

Buinycknux nayuumes:

- OIIepUpOBaTh HAa GA30BOM YPOBHE MOHATUSMU T€OMETPUYECKUX (pUryp;

- U3BJICKATh HH(POPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEKax B IBHOM BHJIC;

- IPUMEHSATH JIJIs1 peLICHUs 3a/1a4 TeOMEeTpUUecKre (PaKkThl, €ClI YCIOBHS UX MIPUMEHEHUs 3aJjaHbl B IBHOU dopMme;

- pemaTh 3aJja4i Ha HaXO0XkJACHUE T€OMETPUUECKUX BEJIMUMH 110 00pa3liaM Uu airOpuTMam.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- WCIOJBh30BaTh CBOWCTBA I€OMETPUYCCKHX (DUTYp JUIS PEIICHHs] THIOBBIX 3a/1a4, BO3HUKAIOIIUX B CUTYaIlUSX MOBCEIHEBHOHN >XW3HH, 3a/1a4
MPAKTUYECKOTO COJIEPKaHUS.

Omnowenusn

Buinyckuux nayuumes:

- onepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMHU: PAaBEHCTBO (UTYp, paBHBIE (PUTYpBI, PABEHCTBO TPEYrOJLHUKOB, MapalIeIbHOCTh TPSIMBIX,
MEPIEeHIUKYIAPHOCTD MPSIMBIX, YTIIbI MEXAY IPSAMBIMU, IEPICHAUKYIISAP, HAKIOHHAS, TPOSKIIHSL.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

- HCII0JIb30BAaTh OTHOIICHHUS JIsl PEIICHUS MTPOCTEHIINX 3aa4, BOSHUKAIOUIUX B PEaIbHOM KU3HU.

H3zmepenus u evluucnenus

Buinyckuux nayuumes:

- BBITIOJIHATH U3MEPEHHE JITUH, PACCTOSHUN, BETUYUH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB JJIsl U3BMEPEHUN JTMH U YTJIOB;

- IPUMEHATH (POpMYNBl TEpUMETpa, TUIOMIAIN U 00bEMA, MIIOMAAN MOBEPXHOCTH OTIEIbHBIX MHOTOTPAHHUKOB MPU BBIYUCICHHUSAX, KOT/Ia BCE
JAaHHBIE UMEIOTCS B YCIIOBHH;

- puMeHsTh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOIICHUS AJIs1 BHIUMCICHUS JUIMH, PACCTOSIHHUM, TUIOMIAIeH B MPOCTEUIITNX
cllydasx.

B nosceonesnoui scuznu u npu usyueHuu opyaux npeomemos:

- BBIYUCIISITH PACCTOSIHUS Ha MECTHOCTH B CTAHJIAPTHBIX CUTYAIMSX, TJIOMATU B MPOCTEHIINX CIy4asx, MPUMEHITh (POPMYIIBI B MPOCTEHIITNX
CUTYalUsIX B TIOBCEHEBHOM KU3HHU.

TI'eomempuueckue nocmpoenusn

Buinycknux nayuumes:

- n300pakaTh TUTIOBBIC INIOCKUE (PUTYPHI 1 GUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBI0 HHCTPYMEHTOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- BBITIOJIHSATH MPOCTEUINNE TOCTPOEHUS HA MECTHOCTH, HEOOXOIMMBIC B PEATbHOM JKU3HHU.

TI'eomempuueckue npeoopasosanus

Buinyckuux nayuumes:
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- CTPOHTD (HUTYPY, CHMMETPHUHYIO JAHHOU (PUTYpEe OTHOCUTEIBHO OCH U TOYKH.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

- pacro3HaBaTh JABMKEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;

- pacrno3HaBaTh CHMMETPHUHbIE (PUTYPBI B OKPYXKAIOLIEM MUPE.

Bexmopul u koopounamel Ha niockocmu

Buinyckuux nayuumes:

- OTIepUpOBaTh Ha 0A30BOM YPOBHE MOHSATHIMH: BEKTOP, CYMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA TUIOCKOCTH;
- OIPENENATh NPUOTMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHUIO Ha KOOPIMHATHON TIOCKOCTH.

B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- HCIIOJIB30BAaTh BEKTOPHI AJIsl PEIICHUS MPOCTEHIINX 3a/1a4 Ha OMPEeNIEHUE CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUS.

Hcmopua mamemamuxu

Buinyckuux nayuumes:

- OTIHMCHIBATH OT/EIIbHBIC BHIAAIONIUECS PE3YIbTATHI, OJTYYCHHBIC B X0/I€ Pa3BUTHSI MATEMATHKH KaK HAyKH;

- IPUBOJIUTH IPUMEPHI MATEMATHUECKUX OTKPHITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOI 1 BCEMUPHOU UCTOpUEN;

- MIOHUMATh POJIb MATEMATHUKH B pa3BUTHU Poccuu.

Memoovt mamemamuxu

Buinycknux nayuumes:

- BBIOMPATH MOIXOSAIINIA U3YYEHHBIN METO JUIsl pEIICHUS U3YYCHHBIX TUTIOB MaTeMaTHYEeCKUX 3a/1ay;

- IPUBOAMTH IPUMEPHI MATEMAaTHIECKUX 3aKOHOMEPHOCTEW B OKPYIKarOIIeH eHCTBUTEILHOCTH U TIPOU3BEICHHSIX HCKYCCTBA.
TI'eomempuueckue gpuzypol

Buinycknux nonyuum 803moxicHoCcmsb HAyYUmMsCsL:

- OTIEpUPOBATh MOHATUAMH F€OMETPHUUECKUX DUTYD;

- U3BJIEKaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH()OPMAITHIO O TEOMETPUUYECKHUX (PUTypax, MPEJICTABICHHYIO HA YepTEeKaXx;

- IPUMEHATh reoMeTprudecKkre (akThl AJIs pelIeHus 3a/1a4, B TOM YUCIIe, IPEANOJIAaraloliX HECKOIbKO II1aroB PELIeHNUs;

- (hopMynMpOBaTh B MPOCTEUIINX CIydasiX CBOMCTBA U TMPU3HAKU QUTYD;

- IOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHUS

- BJIQJIETh CTaHAAPTHOM KilaccupUKaLUen TUIOCKUX UTYp (TPEyroJIbHUKOB U YETHIPEXYTOJIbHUKOB).

B nosceonesnoui scuznu u npu usyueHuu opyaux npeomemos:

- UCTIOJIH30BATh CBOMCTBA TEOMETPUICCKUX (PUTYp LIS PEIICHHS 3329 MPAKTHIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JTUCIUILIIH.
Ommnowenusn

Buinycknux nonyuum 603moxicHoCmb HAYYUMbCL:

- OTIEpUPOBATh MOHATUSAMHU: PABEHCTBO (DUTYp, paBHbIE (QUTYpHI, PABEHCTBO TPEYrOJbHUKOB, MapalIeNIbHOCTh MPSIMBIX, NEPIEHAUKYISIPHOCTD
MPSIMBIX, YTIIBI MEXKIY PSMBIMH, TIEPTIICHIUKYIISP, HAKIOHHAS, TIPOCKIINS, TIOg00ue GUryp, mogo0HbIe (GUTYPEI, T0I00HBIE TPEYTOIHHHUKH,
- IpUMeHATH Teopemy Daseca U TeopeMy O MPOMOPILHOHAIBHBIX OTPE3Kax MPH PEIIeHUH 3a/1a4;

- XapaKTepU30BaTh B3aMMHOE PACIIONIOKEHHIE IPSIMOH U OKPYKHOCTH, IBYX OKPYKHOCTEH.
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B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- UCMOJIb30BaTh OTHOIICHUS JJIs PEIICHUS 3a]1a4, BO3HUKAIOIINX B PEaIbHOU KU3HHU.

H3smepenua u eviuucnenusn

Buinycknux nonyuum 603mooicnocms HAyUumuvcsi:

- OIIEPUPOBATH MPEACTABICHUSIMHU O JJTUHE, TUIOMAaN, 00béMe Kak BenmuunHamu. [Ipumenste Teopemy Iludaropa, Gpopmynsl miomaamu, oobpéMa
IIPU peUIeHHH MHOTOLIArOBBIX 3aJ]la4, B KOTOPBIX HE BCE JAaHHBIC MPEJCTABICHBI SIBHO, a TPEeOYIOT BBIYUCIICHUHN, ONEPUPOBATH OOJee MUPOKUM
KOJIMYECTBOM (opMyn UIMHBI, IMIOmAanan, 00bEMa, BBIYUCIATH XapPAKTEPUCTUKH KOMOWHANUWA Guryp (OKpYXHOCTEH M MHOTOYTOJIHHHKOB)
BBIUUCIIATH PACCTOSTHUS MeXAY GUrypamu, IpUMEHSATh TPUTOHOMETpHUUECKHe (GOPMYJIbI ISl BEIUUCICHUN B O0JIee CIOKHBIX CIy4asiX, IPOBOJIUTH
BBIYMCIICHHS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIICHHOM;

- IPOBOJUTH MPOCTHIE BHIYUCICHUS HA OObEMHBIX TElaX;

- (opmynHpoBaTh 331aUM Ha BRIYUCIICHUE JITUH, IDIOMAACH 1 00BEMOB H peIIaTh UX.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- IPOBOJIMTH BBIYMCIICHUS] HA MECTHOCTH;

- IPUMEHSATH (POPMYJIBbI TP BHIYUCICHUSX B CMEXKHBIX Y4EOHBIX MTPeIMETaX, B OKPYKarollel JeiCTBUTENbHOCTH.

I'eomempuueckue nocmpoenus

Buinycknux nonyuum 603mooicnocms HAy4umuvcsi:

- M300paKaTh TEOMETPUIECCKHUE (PUTYPHI 0 TEKCTOBOMY H CHMBOJIBHOMY OTTMCAHHMIO;

- CBOOOJTHO OTIEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMU B HECJIOKHBIX CITy4asx,

- BBINOJIHATH IMOCTPOEHUS TPEYTOJbHUKOB, MPUMEHSATHh OTIEIbHBIE METOJIbI NMOCTPOCHUN LHUPKYJIEM WU JIMHEMKOW M MPOBOAUTH IMPOCTEHIINE
HCCIIEA0BAHUS YHCIIa PEIICHUI;

- 1300paXkaTh TUTIOBBIC IUIOCKHUE (PUTYPHI U OOBEMHBIE TeJIa C TTOMOIIBIO TPOCTEUIITUX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- BBITIOJIHSATH MIPOCTEUIINE TOCTPOSHUS Ha MECTHOCTH, HEOOXOIUMbIE B PEATbHOU JKU3HHU;

- OIICHUBATh pPa3Mephl peallbHbIX 00BEKTOB OKPYKAIOIIEro MUPA.

Ilpeoopaszosanusn

Buinycknux nonyuum 603moorcnocms HAyUumuvcsi:

- ONIEPUPOBATh TOHATHEM: ABUXKEHUS M TpeoOpa3oBaHUs MOAOOHS, BIAJETh MpUEMAMHU MOCTPOCHHS] (PUTYp C HCIOIB30BAHUEM JBWIKEHUU H
npeoOpa3oBaHuil O100Us, TPUMEHSTD MOYYEHHBIE 3HAHUS U OMBIT TOCTPOSHUH B CMEKHBIX MIPEeIMETaxX U B PEATbHBIX CUTYAIIHSIX OKPYKAIOIIETO
MHPA;

- CTpOUTH (HUTYPY, TOJOOHYIO TaHHOM, MOJIB30BAThCS CBOMCTBAMH MOA00US st 000CHOBAHHUS CBOMCTB (PUTYD;

- IPUMEHSATH CBOWCTBA ABM)KEHUN JUIs TPOBEICHUS MPOCTEUIINX 0O0OCHOBaHHM CBOMCTB (UTYD.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- MPUMEHSITH CBOMCTBA ABMKEHUN U IPUMEHSTH TI0I00ME /IJIs1 TOCTPOSHUN W BBIYMCIICHUM.

Bexmopbul u koopounamut na niockocmu

Buinycknux nomyuum 603mMoocHOCMb HAYUUMBCA:
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- OIIEpUPOBATh IOHATHSAMU: BEKTOpP, CYMMa, PAa3HOCTb BEKTOPOB, IMPOU3BEACHHUE BEKTOpPA HA YHUCIO, YroJ MEXAY BEKTOPAMH, CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOOPJIMHATHI HAa MJIOCKOCTH, KOOPJAMHATHI BEKTOPA;

- BBIMIOJIHATH JICUCTBUSL HAJ BEKTOpaMU (CIIOXKEHWE, BHIUUTAHHE, YMHOKEHHE Ha YMCJIO), BHIYUCISTH CKAISIPHOE MPOU3BEICHHUE, ONPENEISATh B
MPOCTEHIINX CIy4asX yrojl MKy BEKTOPaMH, BBIMIOJIHATH Pa3yi0KEHHUE BEKTOpPA Ha COCTABIISIIOIINE, IPUMEHATh MOJy4YeHHbIE 3HaHUS B (UBHKeE,
MOJIB30BaThCs (POPMYIION BBIYMCICHUS PACCTOSHUS MEXY TOUYKAMHU 10 U3BECTHBIM KOOPJAMHATAM, UCTIOIB30BaTh ypaBHEHUSI (GUTYP NI peIIeHUs
3a/1a4;

- IPUMEHSTH BEKTOPBI U KOOPJIUHATHI JJI PEIICHUS TEOMETPUUYECKUX 3a]]a4 HAa BHIYUCIICHUE JIJTUH, YIJIOB.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

- HCIIOJIB30BATh MOHATHS BEKTOPOB M KOOPJWHAT JUTsl pEIICHUS 3a/1a4 110 pU3uKe, reorpaduu U ApyruM ydaeOHbIM peameTam/

Hcmopua mamemamuxu

Buinycknux nomyuum 603mM0CHOCMb HAYYUMBCA:

- XapaKTepu30BaTh BKJIAJ BBIIAIOMIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMATUKH U MHBIX HAYYHBIX 00JIacTei;

- IOHUMATh POJIb MAaTEMAaTHKU B pa3BUTHU Poccum.

Memoowvt mamemamuxu

Buvinycknux nomyuum 603mM0CHOCb HAYYUMBCA:

- UCMOJIb3Ys U3yYEHHBIE METO/IbI, IPOBOAUTH J0KA3aTEIbCTBO, BHIIOIHATH OIPOBEPKEHUE;

- BBIOMPATh U3YYCHHBIC METOIBI M UX KOMOWHAITUY JIJISl PEIICHHS] MATEMaTUICCKIX 33]1a9;

- UCMOJIb30BaTh MATEMaTUUECKUE 3HAHUS JIJIs1 OITMCAHUSI 3aKOHOMEPHOCTEN B OKPYKAIOIIEH 1eHCTBUTEIIBHOCTU U TPOU3BEICHUSAX UCKYCCTBA;

- MPUMEHSITH MPOCTEHIITNE MPOTPAMMHBIEC CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH MaTeMaTHYECKUX 3a71a4.

1. Conepxxanue yuedbHoro npeamera «I'eomerpus»

Harnsinnas reomerpusi. HarmsiiHele mpeacTaBieHuss O NMPOCTPAHCTBEHHBIX (Qurypax: KyO, mapaiesnenuresn, mpusma, nupamuja, map,

cdepa, KoHyC, IUHAP. M300paxkeHune npoctpancTBeHHbIX Guryp. Ilpumepst ceuenunit. Muororpannuku. [IpaBunbHble MHOTOrpaHHUKH. [Ipumepsl

pa3BépTOK MHOT'OT'PaHHUKOB, IUJIMHAPA U KOHYCA.

[TonsiTrie 06bEMa; eqMHULIBI 00bEMa. OOBEM IPSIMOYTOJILHOTO Tapasiesenumea, Kyoa.
I'eomerpuueckue ¢purypsl. [Ipsvbie u yriusl. Touka, npsamasi, miockoctb. OTpe3ok, yd. Yrou. Buasl yrinoB. BepTukanbHble U CMEXKHbBIE

yribl. buccekrpuca yria.

[TapannensHble ¥ nepecekaromuecs npsmseie. [leprnenaukynsapHsie npsMbie. TeopeMbl 0 TapAIEIBbHOCTH U NEPIEHAUKYISIPHOCTH IPSIMBIX.

[lepnenuKynsp 1 HaKJIOHHAS K IpsiMoi. CepelMHHBIN NEPIEHANKYIISAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCH YIJIa U CEPEIUHHOTO MEPIEHIUKYIISIpa K OTPE3KY.
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Tpeyronbuuk. BpicoTa, MenuaHa, OuCCEKTpHca, CpeOHss JHHHS TpEyrojbHUKA. PaBHOOeIpeHHbIE M PAaBHOCTOPOHHUE TPEYTOJIbHUKHU;
CBOWCTBA M MPU3HAKU PAaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroabHuKa. COOTHOLICHUS MEXK Y
CTOPOHAaMU U YIJIaMU TPEYTOJIbHUKA.

Cymma yriaoB TtpeyroibHHKAa. BHemHue yrael TpeyronbHuka. Teopema @arneca. Ilomobue tpeyronpbHuKoB. I[lpu3Haku momoOws
TpeyroisHuKoB. Teopema [lugaropa. Cunyc, KOcHHYyC, TAHTEHC, KOTAHTEHC OCTPOTO yIia MPsIMOYTOJIBHOTO TpeyrojbHUKa U yriaoB ot 0 mo 180°;
MIPUBEJICHUE K OCTPOMY yrily. PemieHne npsiMOyrojibHbIX TPEYroJbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. POpPMYIIbI, CBSA3BIBAIOIINE
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI€HC OJJHOTO M TOrO € yria. Pelmenne TpeyroJbHUKOB: TEOpEMa KOCHUHYCOB M T€OpEMa CUHYCOB. 3aMeuarellbHbIe
TOYKHU TPEYroJIbHUKA.

YerpipéxyronpHuk. [lapannenorpamm, ero cBoiicTBa u npuszHaku. [IpsMoyronbHHK, KBaapaT, poMO, UX CBONCTBA U MpU3HAKHU. Tparmenus,
CpEIHSs JIMHUS TPAIELUH.

MHoroyroiabHUK. Beinmykiible MHOTOyrojbHUKH. CymMMa YIJIOB BITYKJIOTO MHOTOYToJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

OxpyxHoctb U Kpyr. Jyra, xopaa. Cektop, cermMeHT. LleHTpanbHBIA yrois, BIHCAaHHBIA yroi, BEIMYMHA BIMCAaHHOrO yria. B3aumHoe
pacIonoKeHue NpsIMOM M OKPY>KHOCTH, JBYX OKpYyKHOcTeW. KacarenbHas u cexkymas K OKPYKHOCTH, MX CBOMCTBA. BNHMCaHHbIE M ONMCAHHBIC
MHOT'OYTOJIbHUKH. OKpPYXHOCTb, BIHMCaHHAas B TPEYrOJbHUK, M OKPYKHOCTb, OINMCAHHAas OKOJO TPEyroJbHUKA. BnucaHHble W ONHMCaHHBIE
OKPYKHOCTH IPABUJIBHOTO MHOTOYT'OJIbHHKA.

['eomeTpuueckue nmpeodpazoBanusd. [lonstue o paBenctse guryp. [loHsTHE O IBM)KEHUU: OCEBasl U LIEHTPaJIbHAS CUMMETPUH, HapaslieIbHbINA
nepeHoc, moBopoTt. [lonsTHe 0 moo0uu GUryp u rOMOTETHH.

[TocTpoeHus ¢ momolupl0 HUPKYIA U JuHEeKu. OCHOBHbBIE 33J]aul Ha MOCTPOEHHE: JIeJIEHHE OTpEe3Ka IMOoIMojaM; MOCTPOEHUE YyIiia, PaBHOTO
JTAHHOMY; TIOCTPOEHHE TPEYrojbHUKAa MO TPEM CTOPOHAM; MOCTPOCHHE MEPHEHIUKYIspa K NPSIMOM; MOCTPOEHHUE OUCCEKTPHUCHI YIJia; JeleHue
OTpe3Ka Ha 7 PaBHBIX YaCTEH.

Pemenue 3a1ay Ha BbIYMCIIEHUE, TOKA3aTEIbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB U3yUEHHBIX QUTYP.

HN3mepenne reomeTpu4ecKux BeJn4unH. JyinHa otpeska. PaccTossHue oT ToUkH 10 NpsAMON. PaccTosHne Mex 1y mapaienbHbIMU IPSIMbBIMHU.

IIepumeTp MHOTOYTOJIBHHKA.

JlnHa OKpYKHOCTH, YUCIIO TT; AJIMHA TYTH OKPYKHOCTH.

['pagycHas mepa yriia, COOTBETCTBUE MEKIY BETUUMHOMN [IEHTPAIBHOIO yIJia U JJIMHOW TyTU OKPYKHOCTH.

[TonsTne momanu tiockux ¢uryp. PaBHococTtaBieHHble U paBHOBenukue ¢urypsl. I[lnomane mnpsmoyronsHuka. Ilnomanu
napajuiesiorpaMma, TpeyrojibHuka u Tpanenuu. [Inomaas MmaoroyronpHuka. [Inomans kpyra u mwiomasps cekropa. COOTHOIIEHHE MEX Ty MIIOIAASIMU
o00HBIX (uryp.

Pemienue 3a1a4 Ha BBIYMCICHHUE U JIOKA3aTEIBCTBO C UCHOIb30BAaHUEM M3YYEHHBIX (POPMYIL.

Koopaunarsl. YpaBHenue npsamoil. KoopaunaTel cepennnbl oTpe3ka. @opmysa paccTOSHUS MEXAY JBYMs TOUKAMH IUIOCKOCTH. Y paBHEHUE
OKPY>KHOCTH.
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BekTtopsbl. /[nuHa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KosmnHeapHsie BeKTOpbl. KoopguHAThI BeKTOpa. Y MHOXKEHHE BEKTOpA Ha YUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110 IBYM HEKOJJIMHEAPHBIM BekTOopaM. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBeHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 3aJlaHUE MHOMKECTB IIEPEUUCIEHUEM 3JIEMEHTOB,
XapaKTepUCTHUECKUM cBOiicTBOM. [TommHOXKecTBO. OObeAMHEHNE U TIEPECCUCHIE MHOMXKECTB.

DJieMeHTHI Joruku. Omnpenencnne. AKCHOMBI U TeopeMbl. J[okazarenbcTBO. JloKa3aTelbcTBO OT MPOTUBHOTO. TeopeMa, oOpaTHas JaHHOM.
IIpumep u KOHTpIIpUMED.

[ToHsATHE O PaBHOCUIIBHOCTH, CIIEAOBAHUM, YIOTPEOICHUE JTOTUYECKUX CBSI30K eciu ..., MO ..., 8 MOM U MOAbKO 8 MOM clydae, JOTHUECKUue
CBSI3KH U, UTU.

I'eomeTpusi B ncropuyeckoM pazsutum. Ot 3emiiemepus k reomerpud. [Tudarop u ero mkona. @anec. Apxumen. [loctpoenue npaBUIbHbIX
MHOroyroiasHUKoB. Tpucekuus yria. KBagparypa kpyra. Y asoenue ky6a. Victopust uucna nt. 3osotoe ceuenue. «Hauana» Epknuna. JI. Ditnep. H.M.
Jlo6auesckuii. icTopus msaToro nocrysara.

N300peTeHne Meroja KOOPAMHAT, IMO3BOJISIOIIETO MEPEBOAMTH I'eOMEeTpHYecKue 00beKThl Ha s3bIk anreOpel. P. Jlekapt u II. depwma.
IIprmepsl pa3aMYHBIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.
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PeureHne KOppeKUMOHHBIX 32/1a4 HA YPOKe OCYIIECTBJISIETCH HA OCHOBE CIENUAJbHBIX MEeTOANYECKHX NPUEMOB:
U3Yy4YEeHHE y4eOHOro MpeIMeTa C OOPOi Ha COXpPAHHbBIE AHATTU3AaTOPbI 00YYAIOIIUXCS;

yBeIMYEHHE BPEMEHH Ha BBHIIIOJHEHUE HEKOTOPBIX, BBI3BIBAIOLINX OCOOYIO CIIOKHOCTb, 33aHU;

BBIOOD 001Iero Temmna yueOHol paboThl B COOTBETCTBHH C JJOCTUTHYTHIM YPOBHEM KOMIICHCALIMU HAPYLICHHOT'O 3pEHUs CI1ab0BUISIIETO;
COKpalieHne o0beMa 3aJaHuii, TP HEOOXOAUMOCTH;

CMEHa pa3UYHbIX BUJIOB JEATEIbHOCTH Ha YPOKE;

y4eT WHIUBHUAYAJIbHBIX 0COOCHHOCTEW O0ydaromuxcs Mpu MPOBEACHUU ypoKa (cocTosiHue 3putenbHbix QyHkuuid, OA, ncuxonoruueckue,
BO3pacCTHBIC U JIp.);

omepaTuBHOE ycCTpaHeHUE (AKTOPOB, HETaTUBHO BIHUSAIONIMX Ha COCTOSHHE 3PUTENbHBIX (PYHKIUN (CHUKEHUE YPOBHS OCBEUICHHOCTH
pabodeii 30HbI, MOsIBIIEHNUE OJIMKOB U T.I1.);

UCIIOJIb30BaHKE IUIAKTUYECKOTO MaTepuaia, H3roTOBICHHOIO ¢ cOOMI0ieHneM TU(]IIonearorndyeckux TpeboBaHui:

MpEeAeIbHO MHUHUMAIbHBIE pa3Mepbl OOBEKTOB pa3lUYEHUs, B TOM 4HclIe OYKB B HMHAMBUAYAJIbHBIX KApTOYKAX, 3aBUCIT OT OCTPOTHI
IeHTpanbHOTO 3peHus U coctaBisitoT (B.I1. 2Koxos u ap.): mpu octpore 3penus 0,01 — 0,03— 15 mwm; - npu octpore 3penus 0,04 — 0,08 —
5 mMm; - ipu octpote 3perust 0,09 — 0,2 — 3 MM, B IpYyrux CiIy4asx HCIOJIB30BaTh MpH(PT Arial (Wi Ipyroii, He UMEIONIMHA 3acedeK) He
MeHee 16 kernp, neuars uepes 1,5 wnm 1,15 nunrepnana;

00BEKT HAOIIOICHUS, JEMOHCTPAIINH, WIUTFOCTPAIIUU HE JTOJDKEH UMETh OOJIBIIIOTO KOJNYECTBA MEIIKUX JeTallei;

XpoMaTHuecknue OOBEKTHl HAONIOACHHS, IEMOHCTPAIMH, WJUTIOCTPAIMU JIOJDKHBI OBITh OKpAaIlleHbl B pealbHbIE HACHIIICHHBIE IIBETa W
pa3MeniaThCsl Ha KOHTPACTHOM (hOHE;

JeTaMpPOBKa CUTHAJIBHBIX IPU3HAKOB MPEIMETOB JIOJDKHA TPOU3BOUTHCS C TIOMOIIBIO KOHTPACTHBIX I[BETOB;

B 00BEKTE HAOIIOICHUS, IEMOHCTPAINH, HIUTFOCTPAINU JOJDKHBI COOTIOAAThCS MPOTIOPIIMH U MTPOTIOPIIHOHATBHBIE OTHOIICHHUS,

penbedHbIe TpeaMeTHbIe N300 pakeHUs JOJKHBI OBITh HE KPYITHEE JIa/I0HH;

rpaduyeckre HarysIHble MocoOus: TaOIMIIbI, CXEMBbI, TUIaHbI - JOJKHBI OBITh BBHIOJHEHBl YeTKUMHU JTUHUSMHU, C MUHUMAJIbHBIM KOJIMYECTBOM

JeTajei;



Temarnueckoe INIAHUPOBAHUE PCATU3YCT OAWH M3 BO3MOXHBIX IMOAXOJOB K PaCHpCACICHUIO HU3ydaceMOIro marc€pualja Iio y‘IC6HO'MCTOI[I/ILIeCKI/IM
KOMIUJICKTaM 110 TCOMETPHH, BBIITYCKACMbBIM HU31aTCIIbCTBOM ((HpOCBGH_IeHI/Ie», HE HOCHUT 00S3aTCIBLHOTO XapaKkTepa U HC UCKIHOYACT BO3MOXKHOCTEH HMHOI'O

pacrpeaeneHus CoaepKaHusL.

B IMPUMCPHOM TECMATUUYCCKOM INIAHUPOBAHHUU Pa3ACIbl OCHOBHOI'O-COACPIKAHUA IO I'COMCTPUU PA3BUTHI HA TCMblI B XPOHOJIOTHUH HUX U3Y4YCHHUA I10

COOTBETCTBYIOILIUM YUYEOHUKAM.

Oco0EeHHOCTBIO IPUMEPHOIr0 TEMATUYCCKOI'O INIAHUPOBAHUA ABJISACTCA TO, YTO B HEM COACPIKUTCA OIMMCAHHUEC BO3MOKHBIX BHUIOB ACATCIBHOCTH
ydaluxcsa B IPOHECCe YCBOCHHA COOTBETCTBYIOHLICIO COACPIKaHMsA, HAIIPABJIICHHBIX Ha JOCTHXKCHHEC ITOCTAaBJICHHBIX menen O6y‘ICHI/I$I. 3T0 OpPUCHTHPYCT
YUUTCIII Ha YCUJICHUC OCATCIIBHOCTHOI'O IOAXO0Ha B O6y‘leHI/II/I, Ha OpraHu3anuro pa3H006pa3H0171 y‘l€6HOI>'I JCATCIIBHOCTH, OTBEYAIOIIeH COBPEMCHHBIM

16

III. TemaTnyecKoe JIaHUpPOBaHUE

MCUXOJIOTO-IICAArOTUYCCKUM BO33PCHUAM, Ha UCITIOJIB30BAHUC COBPCMCHHbBIX TEXHOJIOTHH.

JI.C. Aranacsia, B.®. bByry3o0s, C.b. Kagomues u ap.

Koanuec
Conep:xanue TBo XapaKTepucTHKA OCHOBHBIX BH/IOB JIeITEJIbHOCTH YUeHHKA
MaTepHaja
4acoB
7 Knacc
OOBACHATD, UTO TAKOE OTPE30K, JIy4, YroJl, Kakue (PUryphl Ha3bIBAIOTCS PABHBIMU, KaK CPAaBHUBAIOTCS U
U3MEPSIFOTCS OTPE3KHU | YIJIBI, YTO TAKOE TPayC U rpaayCcHas Mepa yria, Kakoi yrosl Ha3bIBaeTCsl MPSIMBIM, TYIIBIM,
Haqaanme OCTpBIM, pa3BépHYTI>IM, qTO TAKOC CepeI[I/IHa OTpe3Ka )41 6I/ICCCKTpl/Ica yrna, KaKHe er'II)I HaA3bIBAKOTCSI CMCXKHBIMU U
FeOMETPUYECKUE 134 KaKue BEpTUKAIbHBIMU; (POPMYIHPOBATh U 0OOCHOBBIBATH YTBEPHKACHUS O CBOMCTBAX CMEKHBIX U BEPTHUKAJIbHBIX
CBEIIEHUSA YIJIOB; OOBSICHSATh, KAKUE MPSIMBIC HA3BIBAKOTCS NIEPIICHAUKYIIPHBIME; (HOPMYITUPOBATh U 0OOCHOBBIBATH
YTBEPKIACHUE O CBOWCTBE JABYX MPSMBIX, IEPIEHIUKYISIPHBIX K TPEThEW; N300paxaTh U paclio3HaBaTh yKa3aHHBIE
npocTeinime QUryphl Ha YePTEXKax; PeIaTh 3aJa4H, CBA3aHHBIC C STUMH MTPOCTCUIITMMHU QUTYpaMU
OOBACHSTD, Kakast (UTYpa Ha3bIBACTCS TPEYTOJLHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI, YIJIbI U TIEPUMETP
TpeyrojbHUKa, KaKOH TPEYroJbHUK Ha3bIBAETCSl PABHOOEIPEHHBIM M KaKOH paBHOCTOPOHHUM, KaKU€ TPEYTOJIbHUKU
TpeyroiabHUKH 194 HA3bIBAIOTCS PABHBIMU; U300paXKaTh U PAaCIO3HABATH HA YEPTEkKaX TPEYTrOJbHUKU U UX JIEMEHTHI; POPMYIUPOBATH

U JI0Ka3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB; OOBSICHITH, YTO HA3bIBACTCS MEPIICHAUKYIISIPOM,
POBEAEHHBIM U3 TaHHOW TOYKH K TAHHOM NMpsiMOM; (OPMYJIMPOBATh U JOKA3bIBATh TEOPEMY O EpIEHIUKYISIPE K
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MPSIMO; OOBSCHSTH, KAKHE OTPE3KH HA3bIBAIOTCSI MEIMAHOU, OMCCEKTPUCON M BBICOTOM TPEYTrOJIbHUKA,
(hopMyIIMpOBaTh U JOKA3BIBATH TEOPEMBI O CBOWCTBAX PaBHOOCIPEHHOTO TPEYrOJILHUKA; pelIaTh 3a/1a4H,
CBSI3aHHBIE C MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB U CBOWCTBAMHU PABHOOEIPEHHOTO TPEYTOJIbHHKA;
(hopMyIIMpOBaTh OMPEEIICHUE OKPYKHOCTH; OOBSICHITH, YTO TAKOE IIEHTP, PAJNYC, XOpAa U JUAMETP OKPYKHOCTH,
peliaTh mpocTeiime 3aJa4n Ha IOCTpOeHue (MIOCTPOSHHE yIila, paBHOTO TaHHOMY, IIOCTPOEHUE OUCCEKTPHUCHI yIiia,
MMOCTPOCHHE TIEPIICHIUKYIISIPHBIX TPSIMBIX, TOCTPOCHUE CEPEIUHBI OTPE3Ka) U OOJIee CIOKHBIC 3a/1a4H,
MCIOJIb3YIOUINE YKa3aHHbIE MPOCTEHIINE; COMOCTABIIATD MOJIYYEHHBIN Pe3ybTaT C YCIOBUEM 3aJauH;
AHAJIIM3UPOBATHL BO3MOXXHBIC ClTydau

DopMyIHpoOBaTh ONpeIeIeHUE MAPAIIICIbHBIX MPSIMBIX; OOBICHITH C TOMOUIBIO PUCYHKA, KAKHE YTJIbL,
o0pa3oBaHHbBIC MPU MIEPECEUCHUH JIBYX MPSIMBIX CEKYIICH, HA3bIBAIOTCS HAKPECT JISKAIUMU, KAaKHE
OJTHOCTOPOHHUMHU M KaKHUe€ COOTBETCTBEHHBIMU; ()OPMYITUPOBATH U I0KA3bIBATH TEOPEMBI, BRIPAKAIOIINE TPU3HAKU
MapaJuIeIbHOCTH JBYX MPSIMBIX; OOBSICHSITH, YTO TAKOE AKCHOMBI TCOMETPHH U KAKHE aKCHOMBI YK
HCIOJIb30BAJIMCH paHee; POopMYyITUPOBaTh aKCHOMY MapasuIeTbHBIX MPSAMbIX U BEIBOJIUTH CIIEACTBUS U3 HEE,

[MapasnenbHbie 13 4 (bOpMyITUPOBATH U JI0Ka3bIBATh TEOPEMBI O CBOMCTBAX MapalICIbHBIX MPSIMBIX, OOpaTHBIC TEOPEMaM O MPU3HAKAX
npsMbIe NapauIeIbHOCTH, CBSI3aHHBIX C HAKPECT JISKAIIUMH, COOTBETCTBEHHBIMU M OJJHOCTOPOHHUMH YIJIAMH, B CBSI3U C
3TUM OOBSCHATH, YTO TAKOE YCIOBHE M 3aKJIFOUCHHUE TEOPEMBI, KaKasi TeOpeMa Ha3bIBaeTCsi OOPATHOM 1O
OTHOIICHHIO K JJAHHOH TeopeMe; OOBSICHATH, B UEM 3aKIIIOYAETCS METO] I0KAa3aTeNIbCTBA OT IPOTHBHOTO:
(bOpMyIUPOBATH U JOKA3bIBATh TEOPEMbI 00 yIiiaX ¢ COOTBETCTBEHHO MAapaJUICIIbHBIMU U TIEPIICHAUKYISIPHBIMH
CTOPOHAMM; IPUBOJUTH IIPUMEPHI HCIIOJIB30BaHUS 3TOTO METO/Ia; PEIIaTh 3aJa4i Ha BHIYUCICHHE, JOKAa3aTeIbCTBO
Y TMIOCTPOCHNUE, CBA3aHHBIC C MApAJICIbHBIMU MPSMBIMU
®opmynupoBaTh U JOKA3bIBATH TEOPEMY O CyMME YIJIOB TPEYTOJIHHUKA U €€ CIEICTBHE O BHEIIIHEM YTJIe
TPEyroJbHUKA, MPOBOAMUTH KJIACCU(HUKAIIMIO TPEYTOJLHUKOB 110 YIiiaM; (GOpMYIHPOBaTh U IOKa3bIBATh TEOPEMY O
COOTHOIICHUSIX MEXK]Ty CTOPOHAMH U YIIIaMU TPEYTroJIbHHKA (TIPSIMOE U 00paTHOE YTBEPKACHUS ) U CIEICTBUS U3
CooTHomIeHus Heé, TeopeMy O HEpaBEHCTBE TPEYroJIbHUKA; (OPMYIHPOBATh U JIOKA3bIBATh TEOPEMBI O CBOMCTBAX MPSIMOYTOJILHBIX
MEKI1y CTOPOHAMH H 20 4 TPEYroJIbHUKOB (TIPSMOYTOJBHBIN TPEYTrOJAbHUK C yriioM 30°, MpU3HAKK paBEHCTBA MPSIMOYTOJIbHBIX
yriIaMu TPEYrOJIbHUKOB); (POPMYITHUPOBATH OMPEIIEIICHHUS PACCTOSIHUS OT TOYKH JI0 TIPSIMO#, PACCTOSIHUS MEXKITY
TpeyroJbHUKA napauleIbHBIMU MPSIMBIMU; PEIIaTh 337a4y Ha BEIYMCIICHUS, JOKa3aTeIbCTBO U MIOCTPOCHNUE, CBSI3aHHBIE C
COOTHOIICHUSIMU MEX]Ty CTOPOHAMH U YTJIaMH TPEYTOJIbHHUKA U PACCTOSHUEM MEX/y MapalUieIbHbIMHU MPSIMBIMH,
py He0OXOIUMOCTH TIPOBOJIUTH MO X0y PEIICHHS AOTIOTHUTEIbHBIC TIOCTPOSHHS, COTIOCTABIIATH IOTyYSHHBIN
pe3yIbTaT C YCIOBHEM 3aJ1auH, B 33]1a4axX Ha IIOCTPOCHUE MCCIEI0BATH BO3MOXKHBIE CITyJdan
[ToBTOpEHNE 3u
Hmozo 68 u

8 knacc
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YeTsIpexyrojJbHUKU

14

OOBACHATD, UTO TaKOE JIOMaHast, MHOTOYTOJIbHHK, €0 BEPUIMHBI, CMEKHBIE CTOPOHBI, THArOHAJIH, H300pakaTh U
pacro3HaBaTh MHOTOYT'OJIbHUKU HA YepTeKax; OKa3bIBaTh 3JIEMEHThl MHOT'OYTOJIbHUKA, €0 BHYTPEHHIOIO U
BHEIIHIOIO 0071acTH; (POPMYIUPOBATH OIPEIEICHHE BRIITYKJIOI0 MHOTOYTOJIbHUKA; H300pakaTh U paclio3HaBaTh
BBIITYKJIbIE U HEBBITYKJIbIE MHOIOYTOJIbHUKH; (OPMYJIMPOBATh U JOKA3bIBaTh YTBEP)KICHUS O CyMME YIJIOB
BBIITYKJIOT'O MHOTOYT'OJIbHUKA U CYMME €r0 BHEIIHUX YIJIOB; OOBSACHATH, KAKHE CTOPOHBI (BEPILIUHBI)
YeThIPEXYTOJbHUKA HAa3bIBAKOTCS IPOTUBOIIOJIOKHBIMU; (POPMYJIUPOBAThH ONPEENICHH TapauielorpaMma,
Tpamnenuu, paBHOOSAPEHHON U IPSIMOYTOJILHOM Tpareluii, IpsAMOyTroJibHUKa, poMOa, KBaapara; u300paxarb U
pacro3HaBaTh 3TH YEThIPEXYTOJbHUKHU; (OPMYJINPOBATh U JOKA3bIBaTh YTBEPXKACHHUS 00 UX CBOWCTBAX U
IIPU3HAKaX; penaTh 3a/1a4 Ha BBIUMCIIEHHE, J0KA3aTENbCTBO U IOCTPOEHUE, CBA3AHHBIE C STUMH BUIaMU
YeThIPEXYTOJbHUKOB; OOBSACHATH, KAKHE JIB€ TOUKU HA3bIBAKOTCSI CHMMETPHUUYHBIMU OTHOCUTENIBHO IPSAMOM (TOUKH),
B KaKoM ciy4ae (urypa Ha3bIBaeTCsl CHMMETPHUYHOW OTHOCHTEIBHO MPSIMOM (TOYKH) M YTO TaKOE OCh (LIEHTP)
CUMMETpPUHU (UTYpBI; IPUBOAUTH IpUMEPHI HUTYp, 00IaJar0IUX O0CEBOH (LIEHTPAJIbHOW) CUMMETPUEH, a TakkKe
IIPUMEPBI OCEBOM U IEHTPAIbHOW CUMMETPUH B OKPY:KaOIIel HaC 0OCTAaHOBKE

Tlnomane

14

OOBACHATD, KaK MPOU3BOJIUTCS U3MEPEHHE IIJIOIaIeld MHOTOYTOJIbHUKOB, KAKHE€ MHOTOYTOJIbHUKH HA3bIBAIOTCS
PAaBHOBCIMKHNMU U KAKUC PaBHOCOCTABJIICHHBIMU Ci)OpMy.]II/IpOBaTI) OCHOBHBIE CBOMCTBA HHOHI&IICﬁ U BBIBOAUTH C UX
MOMOIIBIO (POPMYIIBI ILIOMIACH MPAMOYTOIbHUKA, apajieorpaMMa, TPEyroJibHUKa, Tparenuu; GopMyIupoBaTh
Y JIOKa3bIBaTh TEOPEMY 00 OTHOIIECHHUH IUIOIMIACH TPEyroJbHIKOB, MIMEIOIINX TI0 PABHOMY YIIy; (HOpMYyIHpPOBATh U
noka3biBaTh TeopeMy [Iudaropa u o6patHyro eif; BBIBOAUTH Gpopmyiny ['epoHa 1uist miiomaayn TpEeyroabHUKa; peiaTh
3a/1auv Ha BBIYHMCIICHHUE U JIOKA3aTeJIbCTBO, CBSI3aHHBIE C (popMysiamMu Tuioniaaeit u reopemoii [udaropa

ITogoOusIe
TPEeYroOJIbHUKU

19

OOBACHATH MOHATHE MPOMOPIIMOHATIEHOCTH OTPE3KOB; (POPMYIHPOBATH ONPEIEIEHHUs MOA0OHBIX TPEYTOJIbHUKOB U
kod(urmenta mogoous; GopMyIupOBaTh U T0KA3bIBATh TEOPEMBI: 00 OTHOIICHUH TLIOMIAIeH TOA00HBIX
TPEYTOJILHUKOB, O MPU3HaKaX NOJ00Hs TPEYTroJbHUKOB, O CPETHEH JTMHUN TPEYTOJIbHUKA, O IepeceuyeHNH MeIaH
TPEYroJbHUKA, O MPOMOPLUOHAIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE; 00BACHATh, YTO TAKOE METO/]
1no/100us B 3a/1a4ax Ha IMOCTPOCHUE, U IPUBOAUTH IPUMEPBI IPUMEHEHUS 3TOT0 METO/1a; OOBACHATh, KAK MOXKHO
HCIOJIb30BaTh CBOMCTBA MOJ00HBIX TPEYTOJILHUKOB B U3MEPUTEIBHBIX pad0TaX Ha MECTHOCTHU; OOBACHATH, KaK
BBECTH MOHATHE TOA00MS I IPOU3BOIBHBIX (DUTYP; (POPMYIUPOBATH ONpPEEIeHNE U WILTIOCTPUPOBATh MOHITUS
CHHYCa, KOCUHYCa U TaHI'€HCa OCTPOTO YIJla IPSIMOYTOJIbHOTO TPEYroJbHUKA; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO U 3HAUEHUSI CUHYCa, KOCUHYCa U TaHreHca [uid yriaos 30°, 45°, 60°; pemaTth
3aJ1a4yM, CBA3aHHbIE C TOJ00MEM TPEYTOJbHUKOB, /JIS1 BEIYUCICHUS 3HAY€HUI TPUTOHOMETPUYECKUX (YHKITUI
HCI0JIb30BaTh KOMIIBIOTEPHBIE POTrPaMMBbI

OKpy>XHOCTb

17

HccnenoBaTh B3aIMHOE PacIioIOKEHHUE MIPSIMOI U OKPYKHOCTH; (POPMYJIMPOBATh OIPEEICHIE KacaTeIbHOM K
OKPY>KHOCTH; (OPMYJIMPOBATh U JOKa3bIBaTh TEOPEMbI: O CBOMCTBE KacaTelIbHOW, O MPU3HAKe KacaTelbHO, 00
OTpe3Kax KacaTeJIbHbIX, MPOBEAEHHBIX U3 OJJHOU TOUKH; (POPMYIHPOBATH MOHSATHUS [IEHTPAIBHOIO YIJIa U TPagyCHOM
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Mepbl AYTH OKPY>KHOCTH; (POPMYIHPOBATh U JOKA3bIBATh TEOPEMBI: O BIIMCAHHOM YTJIE, O MPOU3BEICHUN OTPE3KOB
MePeCceKaIOIUXCs XOp/a; (OPMYIHPOBATH U IOKA3bIBATH TEOPEMBI, CBSI3aHHBIE C 3aMEYaTEIbHBIMA TOUKAMHU
TpEeYrojbHUKa: 0 OMCCEKTPHCE yria U, KaK CIEACTBHE, O IEPeCeUeHUN OUCCEKTPUC TPEYTOIbHUKA; O CEPEIUHHOM
MIEPIEHIUKYIISIPE K OTPE3KY U, KAK CIIEICTBUE, O IEPECECUCHUH CEPEAUMHHBIX NIEPIEHIUKYIISIPOB K CTOPOHAM
TPEYroJbHUKA; O MIEPECEUCHUH BBICOT TPEYroJbHUKA; POPMYIHUPOBATH ONPEAEICHHS OKPYKHOCTEH, BIIMCAHHOM B
MHOTOYTOJIBHUK M OMMCAaHHON OKOJIO MHOTOYTOJIbHUKA; ()OPMYITMPOBATH M JOKAa3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMUCAHHOW B TPEYTOJIBHUK; 00 OKPY>KHOCTH, OMUCAHHON OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIKCAHHOTO
4eThIPEXYTOJbHUKA; O CBOWCTBE YIJIOB BIIMCAHHOT'O YETHIPEXYTOJIBHUKA; pelIaTh 3a/1a4l Ha BHIYUCIICHUE,
JI0Ka3aTeJIbCTBO U MIOCTPOEHUE, CBA3aHHbIE C OKPYKHOCTHIO, BIMCAHHBIMHU U OIIMCAHHBIMU TPEYTOJIbHUKAMHU U
YeThIPEXYTroJIbHUKAMU; UCCIIEI0BAaTh CBOMCTBA KOH(MUTYpAlIHii, CBA3aHHBIX C OKPYKHOCTBIO, C TOMOIIIbIO
KOMIIBIOTEPHBIX NIPOrpaMM

[ToBTOpEHME. 4y
Pemenune 3agau
Hmozo 68 u
9 knacc
[ToBTOpEHME Kypca
29
3a 8 Kilacc
®opmMynupoBaTh ONpeAEICHHs U MIUTIOCTPUPOBATH MOHATHS BEKTOPA, €r0 AJIUHBI, KOJUIMHEAPHBIX U PaBHBIX
Bexropi 84 BEKTOPOB; MOTHBHPOBATH BBEICHUE MOHATHI U JICHCTBUH, CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMHU
PUMEPaMH, OTHOCSIIUMHUCS K (PU3MUECKUM BEKTOPHBIM BEIMYMHAM; IPUMEHSTh BEKTOPBI U IEHCTBUS HAJl HUMU
MIPH PEUICHUN TEOMETPUYECKHX 33124
OOBACHATH U WJUTFOCTPUPOBATH MOHATHS MPSIMOYTOJIBHON CUCTEMBI KOOPIUHAT, KOOPIAMHAT TOYKH U KOOPIUHAT
Metox koopauHAT 10q BEKTOpA; BBIBOJUTH M UCTIOIH30BATH MPH PEHICHUH 3a/1a4 (HOpMYIIbl KOOPIWHAT CEPEIMHBI OTPEe3Ka, JIMHBI BEKTOPA,
pacCTOSIHUS MEXKIY ABYMS TOUKAMM, YPAaBHEHUS! OKPYKHOCTH U IPSIMO
CootHomieHus ®opMyIMpoBaTh U WIUTIOCTPUPOBATH OMPEIENICHUS CHHYCa, KOCUHYCa, TAHI'€HCa U KoTaHreHca yriioB ot 0 1o 180°;
MEX]y CTOPOHAMHU BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U (OPMYIIbI IPUBEIEHUS; POPMYJINPOBATh U JOKA3bIBATh
U yrIIaMu TEOPEMBI CHHYCOB M KOCUHYCOB, IPUMEHSTh WX MIPU PEIICHUU TPEYTOIBHUKOB; OOBSICHATH, KK HCIOJIB3YIOTCS
TPEyroJbHUKA. 114 TPUTOHOMETpHUECKUE (POPMYJIIbI B U3MEPUTENBHBIX pab0Tax Ha MECTHOCTH; (OPMYJINPOBATh ONPEICICHHS yIila
CkansipHOe MEXy BEKTOPAMH U CKAISIPHOTO TIPOM3BEICHUSI BEKTOPOB; BHIBOJUTH (POPMYITY CKaJISIPHOTO MTPOU3BEICHUS Yepe3
POM3BEICHUE KOOP/AMHATBI BEKTOPOB; (hOPMYIMPOBATH U 0OOCHOBBIBATH YTBEPKICHHUE O CBOWCTBAX CKAISPHOIO MPOU3BEICHUS;
BEKTOPOB WCTIOJIH30BATh CKAIIPHOE MTPOU3BEICHHE BEKTOPOB MTPH PEIICHNH 33124
JlnuHa OKpY>KHOCTH 194 ®opmynupoBaTh ONpeAeIeHre IPaBUIBHOTO MHOTOYTOJIbHUKA; (POPMYIIUPOBATH U TOKAa3bIBaTh TEOPEMBI 00

U TUIOIIAb Kpyra

OKPYXHOCTAX, OIMMCAaHHOM OKOJIO IMPaBHUJILHOIO MHOT'OYT'OJIbHUKA U BITMCAHHOHU B HEro, BEIBOJAHUTH N HCIIOJIb30BATh
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(GbopMyIIbI 1Sl BBIYUCIICHUS TUIOMIAM MPaBUIBLHOIO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajinyca BIMCAHHOMN
OKPY>KHOCTH; peliaTh 3a/1a4M Ha IIOCTPOCHHUE NMPABHIBLHBIX MHOTOYTOJIbHUKOB; OOBSCHATDh TOHSITHS JJTUHBI
OKPY>KHOCTH U ILJIOLIAAH KPYTa; BEIBOJUTE (DOPMYJIBI JIJIsl BBIYMCIICHUS JJIMHBI OKPYKHOCTH U JUTMHBI TYTH,
TUTOIIAIM KPYyTa U IUIOMAAH KPYTOBOTO CEKTOpa; MPUMEHSTh 3T (YOPMYJIBI IPU PEIICHUH 3a/1a4

O6”b${CH$ITB, YTO TaKO€ OTO6pa)KeHI/Ie IUIOCKOCTH Ha ce0s U B KAKOM CJIyda€ OHO Ha3bIBACTCA ABHKCHUEM
IIJIOCKOCTH, 06’b$ICH$ITb, YTO TAaKOC 0CCBasA CUMMCTpPUA, ICHTPAJIbHAA CUMMCTPUS, HapaJIJICJIBHHﬁ NEepCHOC U

JIBrKxeHus 64 MIOBOPOT; 0OOCHOBBIBATH, UTO 3T OTOOPAKEHHUSI IIJIOCKOCTHU Ha ce0sl SIBJISIFOTCS IBHXKEHUSMU; OOBSCHATH, KAKOBA
CBSI3b MEXKIY ABM)KEHUSAMHU U HAJI0XKEHUSIMU; UJUTFOCTPUPOBATh OCHOBHBIE BUJIbI IBUKEHUI, B TOM YHUCIIE C
ITOMOIIIBK0 KOMITBIOTEPHBIX POIPAMM
OOBACHATH, UTO TAKOE MHOTOTPAaHHUK, €r0 TpaHu, péOpa, BEPIINHBI, TUArOHAIHN, KAKOH MHOTOTPAHHUK HA3bIBACTCS
BBIMYKJIBIM, YTO TaKOe N-yroiibHas pu3Ma, € OCHOBaHUS, OOKOBBIEC I'paHu U OOKOBBIE pEOpa, KaKkas mpusma
Ha3bIBAETCS NMPSAMOM U Kakasi HAaKJIOHHOM, YTO TaKO€ BHICOTA IIPU3MBI, KaKasi IpU3Ma Ha3bIBAETCs
napajuieNIenuneIoM 1 KaKkoil mapaienenurie]] Ha3blBaeTcsl IPSIMOYTOJIbHBIM; (POPMYITUPOBATH U OOOCHOBBIBATD
YTBEPKACHUS O CBOMCTBE qUaroHajiell napauiesenunesia u o KBajpare JuaroHajld NpsMOYyrojbHOTO
napajuieNienunena; 00bACHATh, UTO Takoe 00BEM MHOTOTPaHHUKA; BBIBOAUTH (C MOMOIIBI0 npuHIHna KaBanbepn)
bopMyiry 00bEMa IPAMOYTOIBHOTO TIapaJUICIICTUIIE1a; O0OBICHATH, KAKOH MHOTOTPaHHUK HA3bIBACTCS MTHUPAMUION,
HavanbHsbie YTO TaKOE€ OCHOBAaHUE, BEPILIMHA, OOKOBBIEC I'paHu, O0OKOBBIE PEOpa U BHICOTA MTUPAMUIBI, KaKasi MUpaMHuIa

CBEICHUS U3 84 HA3bIBAETCS MPABMILHOM, YTO TaKoe anodema MpaBMIbHONW MTHPAMHIBL, TIPUBOAUTE POpMYITy 00BEMA MUPAMUIBI;

CTEpPEOMETpUU OOBSCHATH, KAKOE TEJI0 HA3bIBACTCS IMIUHAPOM, YTO TAKOE €r0 OCh, BHICOTA, OCHOBAHUS, paanyc, OOKoBas
MIOBEPXHOCTh, 00pa3ymolre, pa3BEPTKa OOKOBON MOBEPXHOCTH, KAKUMHU (POPMYJIAMU BBIPAXKatOTCs 00BEM U
IUI0IIAb OOKOBOI MOBEPXHOCTH LIMIIMHAPA; OOBACHATH, KAKOE TEJIO0 HAa3bIBAETCA KOHYCOM, UTO TAKOE €ro OCh,
BBICOTA, OCHOBaHWE, OOKOBAsi MOBEPXHOCTh, 00pa3yroiue, pa3BépTka OOKOBON MOBEPXHOCTH, KaKUMHU (HOpMyIaMu
BBIpa)XalOTCsl 00bEM KOHYCA U IUIONIA/lb OOKOBOM MOBEPXHOCTH; OOBACHATH, KaKas TIOBEPXHOCTh Ha3bIBACTCS
cdepoit 1 KaKoe TEJI0 Ha3bIBAETCs IIapOM, UTO TaKOEe Pauyc U AuaMeTp cdepsl (1apa), KakuMu GopMysiaMu
BBIpA)XAIOTCS 00BEM I1apa U IIIomaab chepbl; n300pakaTh U paclo3HaBaTh Ha PUCYHKaX MPU3MY,
napajuleJienunes1, NupamMuay, IIKHIP, KOHYC, ap

006 akcuomax 24

TUTAaHUMETPHUH

[ToBTOpEHME. 9y

Pemnrenue 3anau
HToro 68 u
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YMK Mep3asik A. I'., [losonckuii B. b., Padbunosuu E. M., Sixkup M. C.

Conepxanue
MaTepHaJja

Koanuect
BO YaCOB

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

8 Knacc

YeTplpexyroJbHUKU

22

Tosacuame, 4TO TaKOE YETHIPEXYTOIbHUK. ONMKUCHIBATH 3JIEMEHTHI UETHIPEX YT OJIbHUKA.

Pacnosnasams BbINyKIIbIE U HEBBITYKIIbIE YETHIPEXYTOJIbHUKU.

H300pasicams v HAXOIUTH HA PUCYHKAX YETHIPEXYTOJIbHUKH PAa3HBIX BUOB U UX 3JIEMEHTHI.

Dopmynuposams:

onpeodenenus. apaieIorpaMMa, BBICOTHI MTapajuieorpaMMa; IpsMOYyTrolbHHUKA, poM0a, KBaApaTa; CpeaHeN JIUHUU
TpPEYroJbHUKA; TPANELNH, BBICOTHI TPaIleluu, CPEAHEH JTMHUH TPAMelny; HEHTPAIbHOTO YIila OKPYKHOCTH,
BIIMCAHHOTO YIJIa OKPY>KHOCTH; BIUCAHHOTO U OMHMCAHHOTO YEThIPEXYTrOJIbHUKA,

ceoticmea: mapanieirorpaMma, IpsSMOyrojibHUKa, poM0a, KBaapaTa, CpEAHHUX JIMHUN TPEYTroJIbHUKA U TPANeIHH,
BIHCAHHOTO YTIJIa, BIUCAHHOTO M OMKMCAHHOTO YETHIPEXYTOJIbHUKA;

Npu3HAKU. TapaenorpaMma, npsMoyroibHUKa, poM0Oa, BIIMCAHHOTO U OMMCAHHOTO YeThIPEXYTOJIbHUKA.
/loka3zvlieams: TEOPEMBI O CyMME YTJIOB YETHIPEXYTOJIBHHUKA, O TPaJyCHONW MEpe BIIMCAHHOTO YIJIa, O CBOMCTBAaX U
MpHU3HAKaX MapajjienorpaMmma, npsMoyrojibHuKa, poM0Oa, BIIMCAHHOTO U OMIMCAHHOTO YETHIPEXYTOJIbHUKA.
IIpumensamo n3y4eHHbIE ONPEIEICHMS], CBOMCTBA M MPU3HAKH K PEHICHUIO 3a/1a4

[ToxoOue
TPEYTOJTHHUKOB

16

Dopmynuposams.

onpedeneHue OJOOHBIX TPEYTOJIbHUKOB;

ceoticmea: MeIiaH TPEYroNbHUKA, OUCCEKTPHUCHI TPEYTOIbHUKA, TIEPECEKAIOIINXCS XOP/I, KacaTeITbHOM U CEeKYIIIEeH;
npu3Haxky MoJo0usl TPEyroJIbHUKOB.

[Hoxazvieamn:

meopemvi: Daneca, 0 TPOIMOPIIUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEIMAH TPEYTOJIbHUKA, OMCCEKTPHUCHI
TPEYroJIbHUKA;

ceolicmea. IEPECEKAIOIINXCS XOP, KacaTeIbHON U CEKYIEH;

npu3Haxky Moao0us TPEyroJIbHUKOB.

IIpumenamo N3ydeHHbIE ONPEIETICHMs], CBOMCTBA M MPU3HAKH K PEHICHUIO 3a/1a4

Pemenue
MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

14

Dopmynuposams.

onpedeneHus; CUHyca, KOCUHYCa, TAHT€HCa, KOTAHTe€HCa OCTPOTO yIiia MPsIMOYTOJIbHOTO TPEYTOJIbHUKA;
ceoticmea: BEIPAXKAIOIINE METPUUECKNE COOTHOLIEHHS B IPSIMOYIOJIbHOM TPEYTOJIbHUKE U COOTHOLIEHUSI MEXKAY
CTOPOHAMU U 3HAYEHUSIMH TPUTOHOMETPHUECKUX (PYHKIHMH B MPSAMOYTOJIbHOM TPEYTOJIbHUKE.

3anucvieams TpUroHOMeTpUYecKre (POPMYJIbI, BEIPAXKAIOIIUE CBSI3b MEXKAY TPUTOHOMETPUUECKUMU (PYHKIIUSIMU
OJIHOTO U TOTO K€ OCTPOro yrija.
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Pewams npsiMOYTOJIbHBIE TPEYTOJLHHUKH.

Jlokaszvleamy.

meopemy 0 METPUIECKUX COOTHOIICHHUAX B IIPSIMOYTOJILHOM TPEyTrojbHUKE, Teopemy [Iudaropa;

@opmysi, CBA3BIBAIONINE CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC OJTHOTO M TOTO K€ OCTPOro yria.

Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIESCTBO M 3HAYEHUS CHHYCa, KOCMHYCA, TAHTE€HCA U KOTAaHTeHCa JIJIs
yraoB 30°, 45°, 60°.

IIpumensimov U3ydeHHBIE ONPEICICHUS, TEOPEMBI M (OPMYIIBI K PEIICHUIO 3a/1a4

MHOroyroiabHuKH.
ITmomtane
MHOT'OYTOJIbHUKA

10

lloschams, 4TO TaKOE IIOIIAb MHOTOYT OJIbHUKA.

OnuceiBaTh MHOTOYT'OJIbHUK, €T0 3JIEMEHTBI; BBITYKJIbIE U HEBBITYKJIblE MHOTOYTOJIbHUKH.

N300paxaTh 1 HAXOUTH HA PUCYHKAaX MHOTOYTOJIBHHK M €T0 JIEMEHThI; MHOTOYTOJIbHUK, BITMCAHHBIH
B OKPYXHOCTbh, 1 MHOTOYTOJIbHUK, OMTUCAHHBINA OKOJIO OKPYKHOCTH.

Dopmynuposamy:

onpeoeieHuys; BIMCAHHOTO U OMMCAHHOTO MHOTOYTOJIbHUKA, TUIOIIA/Id MHOTOYTOJIbHUKA, PABHOBEIUKUX
MHOT'OYTOJIbHUKOB;

OCHOBHbIe C80licmaa TUIOIIAId MHOTOYTOJIbHUKA.

/loka3zvlieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOIO N-YrOJIbHUKA, IUIOIAIN NPSIMOYTOJIbHUKA, TUIOIIAN
TpPEYroJbHUKA, TUIOIIAIU TPANCIUH.

IIpumensmob N3ydeHHBIE ONIPEEIICHIS], TECOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a1a4

IToBTOpEHME

Hroro

684

9 knacc

Pemenue
TPEYTrOJIbHUKOB

16

Dopmynuposamu:

onpedenenus: CHHyca, KOCUHYCA, TAHIeHCa, KoTaHrenca yria or 0 1o 180;

C801CME0 CBA3Y JJIMH INarOHAJIEH U CTOPOH Napajlienorpamma.

Dopmynuposamsv U Pa3bICHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BBIUNCIIATH 3HAUEHNE
TPUTOHOMETPUYECKON (DYHKIIMH YIJIa [0 3HAYEHUIO OJTHOM M3 €T0 3aAaHHbIX (DYHKIUH.

Dopmynuposamsv 1 JOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBI KOCUHYCOB M CHHYCOB, O
IJIOLIAIM OMMCAHHOTO MHOT'OYTOJIbHUKA.

3anucvieamsv 1 10Ka3bIBaTh (GOPMYIIBI JUTSI HAXO0XKICHHS IUIOIIAIN TPEYTOJIbHUKA, PaInyCOB BIIMCAHHON U
ONMMCAaHHOW OKPY>KHOCTEH TPEYTOJIbHUKA.

IIpumensamo n3ydeHHBIE ONPEENICHHs], TEOPEMbI U (JOPMYJIBI K PEHISHUIO 3a7a4




23

Ilosachams, 4TO TaKoOE LEHTP U LIEHTPAIbHBIN YTOJI MPaBUILHOIO MHOTOYTOJIbHUKA, CEKTOP U CErMEHT Kpyra.
Dopmynuposamy:

onpeodeneHue MPaBUILHOTO MHOTOYTOJILHUKA;

c60ticmea NPABUIBHOTO MHOTOYTOJIbHUKA.

/loka3zvlieams CBOICTBA MPaBUIIBLHBIX MHOTOYTOJILHUKOB.

[IpaBunbHBIC 8

MHOTOYTOJIbHHIKI 3anucvisams M pazbACHATH (HOPMYIIBI JUTMHBI OKPY>KHOCTH, TIOIIAN KPYTa.
3anucvieams 1 10Ka3bIBaTh (OPMYIbI JUTMHBI TYT'H, IUIOIIAAN CEKTOpa, (hOpMYJIbl IS HAXOXKACHUS PayCOB
BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEW IPaBUJIBHOIO MHOI'OYTI'OJIbHUKA.
Cmpoums ¢ IOMOILBIO LIUPKYJIS U JINHEHKU [TPaBUIIbHbBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, IIECTUYTOJIBHHUK.
IIpumensmop N3y4eHHbIE ONIPEJEIICHHs], TECOPEMBI U (POpMYJIbl K PELICHUIO 3a1a4
Onucvieams IPIMOYTOJIbHYIO CUCTEMY KOOPJIUHAT.
Dopmynuposams. ONpeneIcHUE ypaBHEHU (PUTYpPbI, HEOOXOAUMOE U IOCTaTOYHOE YCJIOBHSI 1apaJUIEIbHOCTH ABYX

JexkapToBbl TIPAMBIX.
KOO MHATBI Ha 11 3anucvieamsv 1 10Ka3bIBaTh (OPMYITBI PACCTOSHHS MEXKILY ABYMs TOUKaMH, KOOPIAHHAT CEPeINHEl OTPE3Ka.
TOCKOCTH Bvi6ooums ypaBHEHHE OKPY>KHOCTH, 00111ee ypaBHEHHE MPSIMO, ypaBHEHHE IPSAMOM € YIIIOBBIM KO3 (HULIUEHTOM.
Hoxa3zvieams HEOOXOAUMOE U T0CTATOYHOE YCIOBHE MAPATUICIIEHOCTH ABYX MPSMBIX.
IIpumensmo N3y4eHHbIE ONIPEEIICHHs], TCOPEMBI U (POPMYJIbl K PELICHUIO 3a1a4
Onucvieamsb TIOHATUS BEKTOPHBIX U CKASIPHBIX BEIMUYUH. MIImocTpupoBarh OHATHE BEKTOpA.
Dopmynuposams.:
onpedeneHus; MOAYJs BEKTOPa, KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMBbI
BEKTOPOB, PA3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHUSI BEKTOPA HA YUCJIO, CKAJISIPHOTO
IIPOU3BEICHUS BEKTOPOB;
ceoticmea: paBHBIX BEKTOPOB, KOOPINHAT PaBHBIX BEKTOPOB, CII0KEHHSI BEKTOPOB, KOOPJAMHAT BEKTOpPA CYMMBI U
Bexkrops! 12 BEKTOpAa Pa3HOCTH JABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCIIO, CKAJIIPHOTO

IIPOU3BENICHUS IBYX BEKTOPOB, IIEPIIEHIUKYIISPHBIX BEKTOPOB.
/Jloka3zvleame TEOPEMBI: 0 HAXOKJIECHUH KOOPIUHAT BEKTOPA, 0 KOOPAUHATAX CYMMBI U pa3HOCTH BEKTOPOB, 00
YCJIOBHUHU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAX0XKJICHUH CKAISIPHOTO IPOMU3BE/IEHUS JIBYX BEKTOPOB, 00 YCIOBHH
MEPIEHIUKYISIPHOCTH.
Haxooums xocuHyc yrila MeXIy ABYMs BEKTOPAMHU.
IIpumenamo V3ydeHHbIE ONPEIETICHHS], TEOPEMBI U (DOPMYIIBI K PEIIEHUIO 33724
IIpusooums ipuMepsl IpeodpazoBaHus GUryp.

I'eomerpuyeckue 13 OnwuceiBaTh Mpeodpa3oBanus GUryp: napamienbHbI IEPEHOC, OCeBasi CUMMETPUS, LIEHTpaIbHasi CHMMETPHS,

npeoOpa3oBaHus MIOBOPOT, TOMOTETHSI, TOJ00HE.

Dopmynuposamyp:




24

onpeodenenus. TBUKEHUS; PaBHBIX (QUIyp; TOUYEK, CAMMETPUYHBIX OTHOCUTEJIBHO MPSIMOM; TOUYEK, CUMMETPUYHBIX
OTHOCHUTEIIHO TOYKH; (PUTYPBI, HIMEIOLIEH 0Chb CHMMETPHH; (DUTYPBI, UMEIOIICH IIEHTP CUMMETPHUH; TTO00HBIX
uryp;

ceoticmea: IBUKEHUS, IapajlIeIbHOTO [IEPEHOCA, OCEBOM CHMMETPUH, IEHTPAJIbHOM CHUMMETPUH, IOBOPOTA,
TOMOTETHH.

/loka3zvieams TEOPEMBI: O CBOMCTBAX MAapaJIJIEIbHOTO IEPEHOCA, OCEBON CUMMETPUH, LIECHTPAIIbHON CUMMETPHH,
IIOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH IIOLIA/Ie M0J00HBIX TPEYTrOJIbHUKOB.

[ToBTOpEHME. 8
Penrenue 3amau
HTroro 68 u

YMK Mepsasik A. I'., Ilononcknii B. b., Pabunosuu E. M., SIxkup M. C.

8 kiacc
No Cogaepxanue marepuana KonuuectBo KonTposbabie
4acoB paboTHI

1 UeTblpexyrojibHUKH 22 1
2 [TomoOue TpeyroabHIUKOB 16 1
3 Pemenne npsiMOyrosbHBIX TPEYrOJIBHUKOB 14 1
4 MHuoroyronsauku. [Inomans MHOrOyroJbHHKA. 10 1
5 | IToBropenue 6

Bcero 68 wacos 4
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9 kiace
Ne Conepxkanue marepuana KommuectBo KoHntposnbnbie
4acoB paboThI
1 Pemenue TpeyroibHUKOB 16 1
2 [IpaBuIBEHBIE MHOTOYTOJIBHUKH 8 1
3 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH 11
4 BexTopsl 12 1
5 ['eomeTpuyeckue mpeodpazoBaHus 13 1
6 [ToBTOpEeHME 8
7 Bcero 68 yacoB 4
JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues u ap.
7 kiacce
No Conepxanue marepuana KonuuectBo KonTposbabie
4acoB paboTHI
1 HauanbHble reomeTpruecKkue CBEIEHUs 13 1
2 TpeyronbHUKH 19 1
3 [TapamiensHbIe IPSMBIC 13 1
4 CooTHoIIEHNS MEX1y CTOPOHAMH U YTiIaMu 20 1
TpEeyroJbHUKA
5 [ToBTOpEHHE 3
Bcero 68 yacoB 4

8 ki1acc
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Ne Copnepkanue Marepuana KommmuectBo KoHntposnbHbie
4acoB paboThI

1 YeTbIpexyroJbHUKU 14 1
2 ITnomane 14 1
3 [TooOHBIE TPEYTOIBHUKH 19 1
4 OKpy>XKHOCTb 17 1
S) [ToBTOpEHUE 4

Bcero 68 yacoB 4

9 kaacce
Ne Coneprkanue Marepuana KommuectBo KoHntposnbnbie
4acoB paboTsl

1 BexkTopsbl 8 1
2 Mertona koopauHaT 10 1
3 CooTHOIIEHHS MEX 1Yy CTOPOHAMHU U YIilaMu 11 1

TpeyroipHuKa. CKaIIpHOE MPOU3BEIEHIE BEKTOPOB
4 JlnnHa okpyxHocTH. [Imomans kpyra. 12 1
5 JIBmxenwue 6
6 HauanbHble CBeIGHUSI U3 CTEPEOMETPUU 8
7 006 akcuoMax MjIaHUMETPUU 2
8 | IToBropenue 11
9 Bcero 68 yacoB 4




