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I[InanupyemMble pe3yJibTaThl H3y4eHHs Y4eOHOr0 Kypca

JIn4HOCTHBIE Pe3yJIbTAThI:
Y ooyuarowezoca chopmupyemces:
[J pa3BUTHE JOTHYECKOTO U KPUTUUECKOTO MBIIIIEHUS, KYIbTYpPhl pEYH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
[J ctocoOHOCTH K TIPEOIOJIEHUIO CTEPEOTUTIOB, BRITEKAIOITUX U3 OOBIJIEHHOTO OIIBITA;
[J KayecTBa JIMYHOCTH, 00ECIIEYNBAOIINE COIMATBLHYI0 MOOMIIBHOCTh, CHIOCOOHOCTh MPUHUMAThH CAMOCTOSITEIILHBIC PEIICHUS;
[J KayecTBa MBIILJICHUS, HEOOXOAMMBIE JUIsl afaNTallid B COBPEMEHHOM OOIIIECTRBE;
[J MHTEpEC U yBOXKEHHUE K APYTUM Hapojam Poccuu u mupa, NpuHATHE WX, MEXKITHUUECKAs! TOJIEPAHTHOCTh, TOTOBHOCThH K PAaBHOIIPAaBHOMY
COTPYIHUYECTBY;
[J yBa)K€HHUE K JIMYHOCTH U €€ IOCTOMHCTBY, JOOPOKeTaTeIbHOE OTHOIICHHE K OKPY)KAIOIITUM, HETEPITUMOCTD K JIFOOBIM BHIaM HACUJIUS U
TOTOBHOCTbH MMPOTUBOCTOSTH UM,
[J yBa)ke€HHUE K IICHHOCTSIM CEMbH, JIIOOOBH K IPUPOJIE, MPU3HAHUE IIEHHOCTH 3JI0POBBSI, CBOETO U JAPYTUX JIFOACH, ONTUMH3M B BOCTIPUSTHUA MUPA;
[J mOTpeOHOCTh B CAMOBBIPAKEHUHU M CaMOPeaTU3alliy, COIMaIbHOM MPU3HAHUM,
(] mo3UTUBHAs MOpaibHasi CaMOOLIEHKA U MOpaIbHbIE UyBCTBA — YYBCTBO FOPAOCTH MPH CIEJOBAHUHM MOPAJIBHBIM HOpMaM, NMepeKUBaHUE CThIJIA
Y BHHBI TIPU X HapylIeHWU. B paMKkax AesTebHOCTHOTO (IMTOBEAEHYECKOTO) KOMIIOHEHTA OyAyT ChOPMUPOBAHBI:
Ooyuarowuiica noayuum 603MOMHCHOCMb 0151 YOPMUPOBAHUA:
[ 8blpasiceHHOU ycmou4ugo yueoHo-no3HA8amenbHOU MOMU8ayUuY U unmepeca K y4eHuio;
[ eomosHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,
[ adexsammotll no3umusHoU camooyenku u A-konyenyuu,
[ KomMnemenmHoOCMU 8 peanu3ayuu OCHO8 2PaiCOAHCKOU UOEHMUYHOCMU 8 NOCIYNKAX U 0esImelbHOCU,
[ MopanbHo20 co3HAHUS HA KOHBEHYUOHATLHOM YPOBHE, CNOCOOHOCU K PeULeHUI0 MOPAIbHbIX OUTIeMM HA OCHO8e Y4éma no3uyuil y4acmHuKo8
OuseMMbl, OPUEHMAYUU HA UX MOMUBLL U YYBCMBA,; YCMOUYUBOE CTIe008AHUE 8 NOBEOeHUU MOPATIbHIM HOPMAM U IMUYeCKUM mMpedo8aHUAM,
[ amnamuu Kaxk 0CO3HAHHO20 NOHUMAHUSL U CONEPENCUBANHUSL YYBCNEAM OPY2UX, 8bIPANCAIOUENCs 8 NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U
obecneuenue 61a20N0NYHUUA AOEKBAMHO CAMOCHOAMENbHO OYEHUBAMb NPABUTbHOCHb 8bINOIHEHUS 0eliCEUs U HOCUMb He00X0 OuMble
KOppeKmugul 8 UCHOIHEHUe KaK 8 KOHYe 0elicmaus, makK U no Xo0y e20 peaiu3ayuu;
[J 0cHO8 npoeHo3Upo8aHus Kaxk npedsuderus 6yoyuux coobimull u pazeumus npoyeccad.



MeTaHpeI[MeTHLIe pe3yJabTaThbl

Pezynamuenvie YY/[

Oobyuarowguiica nayuumcs:

[} menenonaranuio, BKIIOYast MOCTAHOBKY HOBBIX II€JIEH, MTpeoOpa3oBaHue MPAKTHUECKON 3a]]au B TO3HABATEIIHHYIO;

[J caMOCTOSTEIHbHO aHAIM3UPOBATh YCIIOBUS JOCTHKCHHSI IIE]TM HA OCHOBE yUIETA BBIJICIICHHBIX YIUTEIIEM OPUESHTUPOB JACHCTBHS B HOBOM

yueOHOM MaTepHae;

) MmIaHUpOBATh IYTH JTOCTHIKCHUS TETICH;

Boinycknuk nonyuum 603M03CHOCHb HAYYUMBCA:

[ camocmosmenbHo cmasums HOBble yueOHble Yeau U 3a0a4u,

[l nocmpoenuio HCusHeHHbIX NIAHO8 80 PEMEHHOU NepCnekmuse;

U npu naanuposanuu 0ocmudicenuss yeielu camoCcmosmenbHo, NOJIHO U A0eK8AMHO YYUmvléams YCI08UA U CPEOCMBA UX O0CMUNCEHUS,

[ gbidensimob anbmepHamusHvle CnocoObl 00CMUNCEHUS Yeau U 8bloupamsv Haubonee d¢hghekmusvlii cnocod,;

[ ocHosam camopezynayuu 6 y4eOHOU U NO3HABAMENbHOU 0essmelbHOCMU 8 (hOpMe OCO3HAHHO20 YNPABIEHUsI CBOUM NOBEOeHUEM U

0esmenbHOCMbIO, HANPABIeHHOL Ha 00CMUICeHUe NOCMABIEeHHbIX Yelell,

[ ocywecmensaims no3HasamenvbHyro peiekcuro 8 OmHOuleHuy 0eticmauti no peuleHuro y4eOHbIX U NO3HABAMENbHbIX 3a0aY;

[ adekeamHo oyeHUBamMb 00EKMUBHYIO MPYOHOCHb KAK Mepy akmuuecko2o uiu npeonoiazaemozo pacxooa pecypcos Ha peuleHue 3a0ayil;

A0eK8aAmMHO OYEHUBAMb CBOU BOZMONCHOCTIU OOCMUNCEHUS YelU ONPeOeNEHHOU CLONCHOCMU 8 PA3TUYHBIX Chepax camocmosmenbHou

oesamenbHOCU;

[ ocHosam camope2ynayuu IMOYUOHATILHBIX COCMOAHUL,

[ npunazamu 60/1e8ble ycunus u npeoooiedams mpyoOHOCmu U NPensmcmeus Ha Nymu 00CMUNCeHUs yenell.
Kommynuxkamuenwvie YY/[
Ooyuarowuiica nayuumca:
[J aieKBaTHO OIEHUBATh MPABUIBLHOCTh WM OMIMOOYHOCTD BBIIOJHEHUS yueOHOM 3a1aun. Ee 00beKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH
€e pelIeHHUS;
[ 0CO3HaHHOE BJIaJICHUE JIOTUYECKUMU JACUCTBUSAMU ONpEAeNCHUS MOHATUH, 0000IIEHH s, YCTAaHOBIICHHSI aHATIOTHH, KJIacCU(UKALlUK HA OCHOBE
CaMOCTOSITEIILHOTO BBIOOpa OCHOBAHUI U KPUTEPUEB, YCTAHOBJICHUE POJOBUIOBBIX CBSI3EH;
[J ycTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKIEHUE, YMO3AKITIOUEHHE U BBIBO/IBI,
[J co3maBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE cpeicTBa. MoIeny U CXeMBbI IS pelieH s yueOHBIX U M03HABATEIbHBIX 3a/1a4;
[ opraHu30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ICATEIHHOCTh C YUUTEJIEM M CBEPCTHUKAMU: OTPEACIATh LEeNH, pacipeaeiceHue QpyHKIuii
U poJiel yUacTHUKOB, B3aUMOICHCTBHE U O0IIHME CIOCOOBI padOTHI; yMEHUE padoTaTh B TPYIIE: HAXOAUTH 00Iee pelIeHHE U pa3peniaTh KOHPIUKTHI Ha
OCHOBE COTJIACOBaHUs MO3UIINI U ydeTa MHTEPECOB; CIy4aTh MapTHepa; GOpMyIupOBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;



] chopmMupoBaHHOCTH y4eOHOM U 0OIIENOIB30BATENHCKON KOMIETEHTHOCTH B 00J1aCTH MCIIOJIb30BaHNUS WH(POPMAIIMOHHO - KOMMYHUKAITHOHHBIX
TEXHOJIOTHH;

[ mepBOHauaIbHbIE MPEJCTABIEHUS 00 UAEAX U O METOJIaX MaTEMATUKU Kak 00 YHUBEPCAIbHOM $I3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJIEINPOB aHUS
SIBIIEHUI U IIPOLIECCOB;

(] BUIETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUH B IPYTUX JAUCLHUIUIMHAX, B OKpYKaIOLIEH )KU3HU;

(] HaXOIUTh B PA3JIMYHBIX HCTOUYHUKAX MHPOpPMAIHMIO, HEOOXOIUMYIO /ISl pELICHUs] MaTeMaTHYeCKUX MpoOieM, U MPECTaBIIATh €€ B IOHATHOM (opme,
MIPUHUMATD PEIICHUE B YCIOBUSIX HEMOJHON U M30BITOUHOM, TOUHOM U BEPOATHOCTHON UH(POpPMAIIIH;

] IOHMMATh U UCNOJIB30BATh MATEMATHYECKHUE CPEJICTBA HATJIAAHOCTH JUIS WILTIOCTPALlMN, HHTEPIPETALUH, apTyMEHTALNH;

(] BBIABUTATh TMIIOTE3bI PU PELIEHUH YYEOHBIX 3a/1a4 U MIOHUMATh HEOOXOAMMOCTh UX IIPOBEPKU;

[ mpUMEHSTh UHYKTUBHBIE U IEyKTUBHBIE CIIOCOOBI PACCYKIACHUM, BUIETh PAa3JIMUHbIE CTPATETUH PELICHUS 3aay;

[J NIOHMMATH CYIIHOCTh AJITOPUTMHUYECKHUX IIPEANMCAHUI U YMEHNE JEHCTBOBATh B COOTBETCTBUH C MPEMIOKEHHBIM AIITOPUTMOM;

[ caMOCTOSITEIbHO CTaBUTh 1I€TH, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI JUI PellleHus] y41eOHbIX MaTeMaTHUECKUX MPoOIIeMm;

[ apryMeHTUpPOBaTh CBOIO TOUKY 3PEHMUsI, CIIOPUTH U OTCTAUBATh CBOIO MO3UIUIO HE BPaXKIEOHBIM JUIsl ONIIOHEHTOB 00pa3oM;

[] 3amaBaTh BOIPOCHI, HEOOXOAUMBIE JIJIsl OpPraHU3alUK COOCTBEHHOM IEATEIHHOCTH M COTPYIHUYECTBA C MaPTHEPOM;

[} OCyIIECTBIIATh B3aUMHBIN KOHTPOJIb M OKA3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

[ aeKBaTHO MCIIONIb30BaTh Peyb Ul INIAHUPOBAHMS U PETYJISALUN CBOEH NEATENbHOCTH;

[J aIeKBaTHO MCIIOJIB30BATh PEUEBbIE CPEACTBA IS PELICHHS Pa3IMYHbIX KOMMYHUKATHBHBIX 3a/1a4; BJIAJIETh YCTHOM U MUCbMEHHOU PEYBIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

(] opraHM30BBIBATh U IUIAHUPOBATH YUEOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU, ONIPENENIATh LEedu U GYHKIUU YYaCTHUKOB, CLIOCOOBI
B3aMMO/ICHCTBHUS; IJIAHUPOBATh 00LIME ClIOCOOBI PabOTHI;

[} oCyIIECTBIIATh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUI NapTHEPA, yMETh YOEXkK1aTh;

[l paGoTaTh B rpyIiie — ycTaHaBJIMBaTh pabo4ne OTHOLIEHHUS, 3(P(HEKTUBHO COTPYAHNYAT U CIIOCOOCTBOBATh MPOAYKTUBHON KOOIIEpaLIUH;
UHTErPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH IIPOYKTUBHOE B3aUMOJCHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMH;

[] ocHOBaM KOMMYHHUKaTUBHOH peduiekcuy;

(] ncnoabp30BaTh a/IeKBAaTHBIE SI3BIKOBBIE CPEJCTBA AJIs1 OTOOPAKEHHsI CBOMX YYBCTB, MbICIIEH, MOTUBOB U IOTPEOHOCTEH;

] orobpakaTh B peuu (onucanue, 00bsICHEHNE) COJepKaHNEe COBEPIIAEMbIX JEUCTBUH Kak B opMe TPOMKOI

COLIMAIM3UPOBAHHON peuH, TaK U B (hopMe BHYTPEHHEN peUH.

Buvinycknuk nonyuum 603mM04CHOCHb HAYUUMBCA:

[l yuumwieame u KOOpOUHUPOBAMb OMAUYHbIE O COOCMBEHHOU NO3UYUU OPY2UX 100l 8 COmpyOHUYecmae;

] yuumwieame pasnvle MHenUs U uHmepecsl U 060CHOBbIBAMb COOCMEEHHYIO NOUYUIO,

[l nonumames omnocumenbHOCMb MHEHUL U NOOX0008 K PeueHuio npooiembl;

[ npodykmueHo paspewiams KOHGAUKMbL HA OCHOBE YUEMA UHMEPECO8 U NO3UYULL BCeX YUACMHUKOS, NOUCKA U OYEHKU



AbMEPHAMUBHBIX CNOCOD08 paA3peleHUs KOHPIUKMOB, 00208APUBAMbCS U NPUXOOUMb K 00WeMy peuleHuio 8 COBMEeCMHOL 0esimelbHOCMU, 8 MOM
yucie 8 CUmMyayuu CMoJaKHOBEHUsI UHMEPECOs;

[ 6pamb Ha cebst uHUYUAMUBY 8 OPCAHUZAYUU COBMECHHO20 Oellcmeus (0e1080¢e TUOepCmaEo);

[J okazvieams no00epHCKY U cooeticmaue mem, om K020 3a8UCUm 00CMUICEHUe Yelu 8 COBMECHHOU 0esimelbHOCIU,

[ ocywecmensimos KOMMYHUKAMUBHYIO peqhIeKCUI0 KaK 0CO3HAHUE OCHOBAHUL COOCMBEHHBIX OelCmEUll U Oetlcmeull Napmuépa,

) 6 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENLHO U NOJHO NEPeodasams NApmMHEPY HeoOX00UMYI0 UHPOPMAYUIO KAK OpUeHmUp 014
nOCMpoeHus 0elucmausl.

Ho3znaeamenvnvie YY/[

Odbyuarowuiica nayyumcesn:

[] OCHOBaM peali3aIiy MPOSKTHO-MCCIIET0BATEIBCKON JISATSIIBHOCTH;

) MpOBOIUTH HAOFOICHNE U SKCTIEPUMEHT T10]] PyKOBOJICTBOM YUUTEIIS

[] OCYIIECTBIIATh PaCIIMPEHHBIN TTONCK WH(OPMAIIUHU C HCITOJIB30BAHHEM PeCypcoB OMOIMoTek u MHTepHeTa;

) co3maBaTh M MPEOOPA30BHIBATH MOJICITH W CXEMBI JIJIS PEIICHHS 3a/1a4;

[J ocymecTBISITh BEIOOP Hanbosee 3pGeKTUBHBIX CTOCOO0OB PEIICHHMS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIO BUH;

(] maBaTh ONpeNeIeHUE TIOHITHSM;

[l ycTaHaBIIMBaTh MPUYNHHO-CIICACTBEHHBIC CBSI3H;

(] OCYIIECTBIIATH JIOTHYECKYIO ONIEPAINIO YCTAHOBIICHUS POIOBHIOBBIX OTHOIICHH, OTpaHUYEHUE TOHSTHS;

] 06001IaTh TOHSATHS — OCYIIECTBIIAT JOIHYECKYIO OTIEPAIIHIO MIEPEeX0/a OT BUAOBBIX MPU3HAKOB K POJOBOMY MOHSITHIO, OT TIOHSATHS C MCHBIIIHM
00BEMOM K IIOHITHIO ¢ OOJIBIINM 00BEMOM;

(] OCYIIECTBIIATh CPAaBHEHHE, CEPHALIUIO U KIIACCH(DUKALINIO, CAMOCTOSATESIFHO BHIOUpPAsi OCHOBAHUS M KDUTEPHUH VTS YKa3aHHBIX JIOTUYECKUX OTIepalluid;
(] cTpouTh KiIaccu(UKAIMIO Ha OCHOBE TMXOTOMHYECKOTO JIeJICHUs (HAa OCHOBE OTPUIIAHWS);

] CTPOMTB JIOTHYECKOE PACCY)KICHHE, BKIIOYAIOIICE YCTAaHOBICHHE TPUIMHHO-CIICICTBEHHBIX CBSI3CH;

] OOBSICHATB SIBJICHUS, MPOLIECCHI, CBS3M U OTHOLICHUS, BBISBIISICMBIC B XOJIC UCCIICIOBaHUS;

] ocCHOBaM 03HAKOMHMTEJILHOTO, U3y4arOIero, yCBAUBAIOIIETO U IIOMCKOBOTO UTCHHUS;

[l CTpYyKTYpHUPOBATh TEKCThI, BKIIFOYasi yMEHHUE BBIICISATh TJIABHOE U BTOPOCTEIICHHOE, TJIABHYIO UJICI0 TEKCTA, BEICTPAMBATH MOCIICA0BATEIIEHOCTh
OIHCHIBAEMBIX COOBITHIA;

[J paboTaTh ¢ MeTahopaMu — MOHUMATh MEPEHOCHBIM CMBICI BBIPAXKEHH, TOHUMATh U YIIOTPEOISITH 000POTHI PeUr, TOCTPOCHHBIE HA CKPHITOM
ynoo01eHnn, 0Opa3HOM CONMKEHUU CIIOB.

BoinyckHuk nonyuyum 603MOMCHOCHIL HAYYUMBCA:

1 ochosam peghrexcusnozo umenusi;

[ cmasumu npobaemy, apeymenmuposams e€ akmyaibHOCHb;

[ camocmosmenvno npogooums uccie008aHue Ha OCHO8e NPUMEHEHUS MeMmOo008 HaAbII00eHUs U IKCNePUMEHMA,



Hpe}IMeTHBIe pPe3yJdbTaThbl

Oobyuarowuiica nayuumcsa:

OTICPUPOBATH C HAYAITBHBIMU TIOHATHSMHU TPUTOHOMETPHUH ¥ BBITIOJHATE DJIEMEHTAPHBIC OTIEpAny HaJl (QYHKITUSMU YIJIOB:

pelIaTh 3aJ1a4M Ha JOKa3aTelIbCTBO, OMUPAsCh HA N3YYCHHBIC CBOMCTBA (DUTYP U OTHOIICHHUIA MEX Ty HUMH U TIPUMEHSIS U3YYCHHBIC METOIbI
JI0Ka3aTeIbCTB;

BBIYHCIISATH TUIOTIAIA KPYTOB U CEKTOPOB; JUTMHY OKPYKHOCTH, JUTHHY JTyTH OKPYKHOCTH;

pelIaTh 3a/1a4u Ha J0Ka3aTeIbCTBO C HCIIOJIb30BaHUEM (DOPMYIT JITUHBI OKPYKHOCTH U JUTUHBI TyTH OKPY)KHOCTH, GOpMYJI TUTOTIaIeH GuUryp;

pelraTh MPaKTHICCKHUE 3a/1a9H, CBSI3aHHBIC C HAXOKICHHEM I'eOMETPUYCCKUX BEJIMYUH (HCITOJIb3Ys TTPH HEOOXOIUMOCTH CITPABOYHUKHN M TEXHUYE CKHE
CpelcTBa).

BBIYHCIIATE JUTHHY OTpe3Ka 10 KOOPJAMHATAM €0 KOHIIOB; BEIYHCIISATH KOOPAWHATHI CEPETUHBI OTPE3Ka;

WCI0JIb30BaTh KOOPAMHATHBIN METO/ JUTSI H3YYCHUSI CBOWCTB TIPSIMBIX M OKPY)KHOCTEH.

OTICPUPOBATH C BEKTOPAMU: HAXOJAUTh CYMMY M PAa3HOCTh JIByX BEKTOPOB, 3aJIaHHBIX T€OMETPUICCKH, HAXOIUTh BEKTOP, PaBHBII MPOU3BEACHHU IO
33JIAaHHOTO BEKTOpa Ha YHUCIIO;

HAXOJHTh JUIS BEKTOPOB, 3aIaHHBIX KOOPIMHATAMH: JUTMHY BEKTOpA, KOOPJAUHATHI CyMMBI M Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPIMHATHI
MIPOM3BEICHUS BEKTOPa HA YKCIIO, TPUMEHSIS TP HEOOXOIUMOCTH COYETATEIbHBIHN, IIEPEMECTH TEIBHBIN M pacIpe/ICIIUTEIbHBINA 3aKOHBI,

BBIYHCIIATH CKAISPHOE MMPOU3BEACHUE BEKTOPOB, HAXOAUTh YTOJI MKy BEKTOPAMH, YCTAaHABIMBATH IMEPIICHIUKYISIPHOCTD TPSIMBIX.

BJIJICTh KOMITETCHIUSMH: TI03HABATEILHOM, KOMMYHHUKATUBHOM, HH(POPMAITMOHHOHN U PEIICKCHBHOM;

paboTaTh B rpymmnax, apryMeHTHPOBATh M OTCTAUBATh CBOIO TOUKY 3PCHUS;

pacro3HaBaTh Ha YepTekax, PUCYHKaX, MOJICISAX U B OKPY)KAOIIEM MUPE IJIOCKKE U IPOCTPAHCTBEHHBIC FeOMETPHUSCKUE (DUTYPHI;

pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO Mapalie/ieuIie/ia, MPaBuIbHON TUPaMHU/IbL, IIMIIMHIPA U KOHYCA,;

OTIPEJICIIATH 10 TUHCHHBIM pa3MepaM pa3BEPTKH (PUTYpBI TMHEHHBIC pa3Mephbl caMOi (UTYPBI B HA000POT;

BBIUUCIIATE 00BbEM IPSIMOYTOJILHOTO MapajlieyeuIe/a.

Obyuarowguiica noayuum 603MOMNCHOCHIb HAYUUMBCA:
®  UCNONL308aMb KOOPOUHAMHBIU MEMOO OJis UZYYEHUsL CEOUCNE NPAMBIX U OKPYIHCHOCHEIL.

®  BLIYUCTAMY NAOWAOU USYD, COCMABNIEHHBIX U3 08VX UNU OONee NPAMOY20IbHUKO8, NAPALIeN02PAMMO8, MPeY2ONbHUKO8, Kpyed U CeKmopa,
® npuobpecmu onvim NPUMEHeHUs aneedpPauyecko20 U MmpueOHOMemMpUYecKko20 annapama u uoeti O8UNCeHUs NPU peulenu 3a0a4 Ha 8bIYUCTEHUe
naowaoeu MHO20)201bHUKOS.

e oglademo KOOpaMHClWZHblM Memooom PpeuleHus 3a0a4 Ha evbivUCAeHUue U doxasameﬂbcmgo;



®  npuodpecmu OnvIM UCNOILIOBAHUS KOMNLIOMEPHBIX NPOCPAMM OJIS AHAIU3A YACMHBIX CIYYUAE8 83AUMHO20 PACHOLONCEHUS OKPYHCHOCIEL U
NPAMbIX,

® pewams MamemamuyecKue 3a0a4u u 3a0a4u U3 CMEeHCHbIX NPEOMemos, 8bINOIHAMb NPAKMUYECKUe paAcyEémol,

®  BLIUUCTAMb 00BEMBL NPOCMPAHCMBEHHBIX 20MEMPULECKUX PUSyp, COCMABIEHHBIX U3 NPAMOY201bHbIX NAPALLEIeNnUnedos;

®  yenyoums u pazeums npeocmasienus 0 NPOCMPAHCMEEHHBIX 2e0MemMPUYecKUx ueypax;

®  NpUMEHAMb NOHAMUE PA3BEPMKU 0I5 6bINOIHEHUS. NPAKMUYECKUX PACYEMO8.

Bua koHTpoJIs ®opma KOHTPOJIS

1 uemeepmo

TeMaTUYECKUI Kontponsnas padota Nel «BekTopbsl. MeTon koopauHaT)

2 yemeepmo

TeMaTUYECKUI KonTtponbHas padota Ne 2 «CoOoTHOIICHHUS MEXTy CTOPOHAMU U yIiIaMHu TPEYTrOJbHHUKA

3 uemeepme
TEeMaTUYECKUI Kontposbhas pabota Ne 3 «JlyiMHa OKpY)KHOCTH U TIOMIATL KPYTray

4 uemeepmu

TEMAaTHUYECKHUI Kountponbnas padota Ned «/IBukeHus»
KonTtposnsnas pabora No5  Mroropast KOHTposbHast paboTa




2.COAEP) XAHUE KYPCA

1-3. lloBTopenue. (24) BexTopsbl (8 4) Meron koopaunar (10 4)

[lonstue BekTtopa. PaBeHcTBO BekTOpoB. Cll0’)KEHHWE M BBIYMTAHHWE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha uucio. Pa3noxeHue BeKTopa IO JBYM
HEKOJIIIMHEeapHbIM BekTopaM. Koopaunats! BekTopa. IIpocrelimue 3a1a4yu B KOOpAUHATAX. Y paBHEHUS OKPYKHOCTH U NPsAMOM. [Ipumenenne BEKTOpoB U
KOOPAMHAT NP PEIICHUH 3a1a4.

OcHoBHasl 11eJ1b — HAaYYUTh YYalIUXCs BBIIOJHATH JEHCTBUS HaJ BEKTOpPAMHU KaK HalpaBJIEHHBIMU OTPE3KaMH, YTO Ba)KHO I IPUMEHEHUSI BEKTOPOB B
¢u3MKe; MO3HAKOMUTH C HCIOJB30BAaHMEM BEKTOPOB M METOJa KOOpAMHAT IpPHU pELIEHWH TeOMETPHUYECKHUX 3ajad. BekTtop ompexpensieTcss Kak
HaIpaBJICHHBI OTPE30K U JIEHCTBUS HAJl BEKTOpPaMHU BBOJAATCA TaK, KaK 3TO MPUHATO B (U3MKE, T. €. KaK JAECHCTBUSA C HANpPaBICHHBIMU OTPE3KaMH.
OcCHOBHOE BHUMAaHHUE JJOJHKHO OBITh YIEJIEHO BEIPAaOOTKE YMEHHI BBITIOJIHATH ONIEpAI[Mi Ha/l BEKTOPaMH (CKJIaJbIBaTh BEKTOPHI IO IpaBUiIaM TPEYroJbHHUKA
U mapajuiesiorpaMma, CTpPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIM NPOMU3BEACHHUIO JAHHOTO BEKTOPA HA JTAHHOE
YUCIIO0).

Ha npumepax mokasbIiBaeTcsi, Kak BEKTOPbI MOTYT MPUMEHSTHCS K PEHIEHUI0 TeOMETPUUEcKHX 3afad. JlemMoHcTpupyetrcs: 3Qp(eKTUBHOCTh MPUMEHEHUS
dbopMyIn UIsi KOOPAMHAT CEPEMHBI OTPE3Ka, PACCTOSIHUSA MEXAY JABYMS TOUKAMHU, YPaBHEHHH OKPYXKHOCTH U IPSIMOl B KOHKPETHBIX M€OMETPUUYECKHUX
3aJlayax, TeM CaMbIM J1aeTcsl MpecTaBlIeHrne 00 U3y4YeHHUH Te€OMETPUYECKUX (PUTYpP C MTOMOIIBI0 METOJIOB aJIreOpBhl.

4. CooTHOILIEHMSI MeKI1Y CTOPOHAMHU M VIJIAMM TPEYIroJbHUuKa (124)

CuHyc, KOCUHYC U TaHTeHC yria. Teopembl CHHYCOB U KOCUHYCOB. Pemienue tpeyronbHukoB. CKalsipHOE MPOU3BEIEHNE BEKTOPOB U €r0 IIPUM EHEHHUE B
reoMeTpuueckux 3agadax. OCHOBHas LI€Jb — Pa3BUTh YMEHUE YHALIUXCS NMPUMEHSATh TPUTOHOMETPUUYECKUH ammapar MpH PerieHUMH FeOMETPHUYECKUX
3azad.

Cunyc u xocunyc jro6oro yria ot 0° 1o 180° BBOAATCS C MOMOIIBIO €AMHUYHON MOJYOKPY)KHOCTH, JTOKa3bIBAIOTCS TEOPEMbI CHHYCOB M KOCHHYCOB U
BBIBOJIUTCA ellie 0AHa (opMyria IUIOIIAM TPEYTroJIbHUKA (TI0JI0BMHA TPOU3BEICHHS IBYX CTOPOH HAa CUHYC YIJla MEKy HUMH). DTOT anmapaT IpUMeHseTCs
K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe npou3BeIeHHE BEKTOPOB BBOJIUTCS Kak B (U3HKe (IPOU3BEIeHUE UIMH BEKTOPOB HA KOCHHYC yIila MeX1y HUMH). PaccmaTpuBaroTcst cBOHCTBa
CKaJISIPHOTO MPOU3BEACHUS U €r0 MPUMEHEHHUE MPU PEIICHUN NreOMETPHUIECKHX 3aay.

OcHOBHOE BHUMaHHE CJEAyeT VYACIUTh BBHIPAOOTKE TMPOYHBIX HABBIKOB B NPUMEHEHUHU TPUTOHOMETPUYECKOIO ammapaTa MpU pelleHuu
reOMETPHYECKUX 3a/1a4.

5. J/InuHA OKPY:KHOCTH M IJIoIIaab Kpyra (11 1)

[IpaBunbHBIE MHOTOYTrOJLHUKH. OKPYKHOCTH, OINHCAHHAs OKOJIO MPAaBWJILHOTO MHOTOYIOJbHMKAa M BIHMCAaHHas B Hero. [locTpoeHue mnpaBMIIbHBIX
MHOTOYTOJIbHUKOB. J{nHa okpyxHOoCTH. [lomanp kpyra.

OcHOBHaf 11€J1b — PAaCIIUPUTh 3HAHUE YUAIIUXCS O MHOTOYTOJbHUKAX; PACCMOTPETh MOHATHUS ATUHBI OKPYKHOCTHU U TUIOIIAIU Kpyra U GOPMYIbI AT UX
BBIYHCIICHUS] B Havane TeMbl JaeTcst onpeaeNeHue MPaBUILHOTO MHOTOYTOJBHUKA U PACCMATPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMUCAHHON OKOJIO
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MIPaBWJIBHOTO MHOTIOYTOJIbHHKA M BIUCaHHOM B Hero. C MOMONIbIO OMMCAHHOM OKPY)KHOCTH pEIIAloTCs 3aJaud O IOCTPOEHUH IPaBUIILHOTO
LIECTUYTOJIbHUKA U IPABUIBHOTO 2re-yrojibHUKa, €CJIU JaH MPaBUIIbHbBIN M-YTOJIbHUK.

@opMyIIbl, BEIpaXKaroUyue CTOPOHY NPABWJIBHOIO MHOTOYI'OJIBHMKA U PaguyC BIIMCAHHOW B HETO OKPYXXHOCTH YEpE3 PaJUyC OIUCAHHOM OKPYKHOCTH,
HCIOJIb3YIOTCSL MPU BbIBOAE (POPMYJ JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra. BbIBOJ ommpaercss Ha MHTYMTHBHOE IIPEJCTaBJICHUE O IpeJelie: MpH
HEOTPAaHWYEHHOM YBEIMYEHUM 4YKCJIA CTOPOH IPABUIIBHOIO MHOTOYIOJIBHUKA, BIIMCAHHOTO B OKPYXXHOCTB, €0 NEPUMETP CTPEMHUTCA K JUIMHE JTOHU
OKPYXXHOCTH, a IUIOIIAa/1b — K IUIOIIAU KPyra, OTPAHUYEHHOI'O OKPYKHOCTBIO.

6./IBukenns (8 4)

OTtoOpakenue wiockoctu Ha ce0s. [Tonarue nemxenns. OceBas v ieHTpaiibHas cummerpuu. [lapannensusiii nepenoc. [loBopot. Hanmosxenus u qBr>keHus.
OcHoBHasl 11e/lb — TMO3HAKOMUTh YUYalIUXCs C MOHSATHEM JBM)KEHMSI U €r0 CBOWCTBAMHU, C OCHOBHBIMU BUJIAMHU JIBIKEHUH, CO B3aMMOOTHOIICHUSIMU
HaJIOXKEHUH U ABM)KEHUHU. /[BM)KeHHEe TIJIOCKOCTH BBOJMUTCA Kak OTOOpaXK€HHE IUIOCKOCTH Ha cels, COXpaHSIOIee pacCTOSHNUE MEXIY TOUKAMHU.
[Ipu paccMOTpeHUH BUIOB ABM)KEHUH OCHOBHOE BHMMAaHHE YHEISETCS MOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHLHUKOB MIPH OCEBOU U
LEHTPAJIbHOM CUMMETpPHUSIX, MapajljieIbHOM IepeHoce, nmoBopore. Ha addexTHhIX mpruMepax MOKa3bIBAaeTCsl MPUMEHEHUE JBIKEHMHA HpU pEelIeHUd
reoMeTpuyeckux 3ajad. [loHATHE HaIOKEHUS OTHOCHUTCS B JAHHOM KypCce€ K YHCIYy OCHOBHBIX MOHSATUH. J[0OKa3pIBaeTCs, 4TO MOHATHS HAIOXKEHUS U
JIBYDKCHHUS SIBIIIIOTCSI SKBUBAJCHTHBIMU: JIF000€ HAJIOKEHHUE SIBJIAETCS JBH)KEHUEM IIJIOCKOCTH M 00paTHO. M3ydeHue nokas3aTeiabCTBAa HE SIBIIAETCS
00s13aTeNIbHBIM, OJJTHAKO CJIEAYET PACCMOTPETh CBSA3b MOHATUI HAJIOKEHUS U JBHKCHHUS.

7. HayanbHble cBeeHUs U3 cTepeoMerpuH (7 9)

IIpenmer crepeometpus. I'eoMeTpudeckue Teaa ¥ NOBEPXHOCTH. MHOTOrpaHHUKU: IPU3Ma, Napajuleenunesl, TupamMmuia, GopMyJsl sl BBIYMCIECHUS UX
00bEMOB. Tena 1 NOBEPXHOCTH BpALEHUs: LIWIMHAP, KOHYC, cdepa, map, GopMyIbl UIsl BRIYMCIEHHS UX IUIOLIAIeH MOBEpXHOCTEH U 00BEMOB.

OcHoBHasl LieNb — J1aTh HAa4yaJbHOE MPEJICTABICHUE O TeJlaX U MOBEPXHOCTAX B NMPOCTPAHCTBE; NO3HAKOMUTh YYaIMXCSl C OCHOBHBIMH (POpMyIaMu Ui
BBIUMCIICHUSI TUIOA/Iel MOBEpXHOCTEH U 00BbEMOB Tell.

PaccmoTpenue npocTedmux MHOTOTpaHHUKOB (IIpU3Ma, Napajienenuiesa, TUpaMuibl), a Takke Tel U MOBEPXHOCTeH BpalleHus (LMIMHIpA, KOHYCa,
cdepsl, 1M1apa) MPOBOAUTCS Ha OCHOBE HAIJIAHBIX NPEACTaBICHUH, 0e3 NMPHUBICUEHHs] aKCUOM cTepeoMeTpud. PopMysibl Ul BBIYUCIEHHUS OO0BEMOB
yKa3aHHBIX TeJl BBIBOJATCA Ha OCHOBe NpuHIMNa Kasambepu, GopMyibl JUis BBIYMCIECHUS IUIONIAJeil OOKOBBIX NOBEPXHOCTEH LMIMHApPA M KOHYca
MIOJIy4arOTCs C IOMOILBIO PAa3BEPTOK 3TUX MOBEPXHOCTEH, (popMyita ruiommaau chepsl NpUBOIUTCS 6€3 000CHOBAHUS.

8. O0 akcuomax reomerpuu (2 4.)

becena 06 akcnomax reomerpuu.

OcHoBHas 1eNb — AaTh OoJiee IIy00Koe MPeICTaBICHNE O CUCTEME aKCUOM IJIAHUMETPUH U aKCHOMAaTHYECKOM METOIE.

PaznuuHble cUCTEMBI aKCHOM, pa3JInYHbIe CIIOCOOBI BBEICHHSI IOHATHS paBeHCTBa (QUryp.

9. lloBTOpenue. Pemmenne 3axay4 (6 1)
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O011ee KOJIHIECTBO

Bcero yacos KoutposbHbIx padot
1 yeTBepTH 17 1
2 4eTBEPThH 16 1
3 yeTBepTH 19 1
4 yeTBepTH 14 2

3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJINYIE€CTBA YaC0B, OTBOAMMbBIX HA OCBOCHHE KaXKJ0H TeMbI

Ne Ha3Banue TeMbl
Kosmuecto vacos
TeMBbI
1. BBoanoe nmoBTopenue 2
2 BexkTopsr. 8
3 Mertona KoOopIuHaT. 10
4 CoOTHOIIICHHS] MEXKTy CTOPOHAMH U YIJIaMH TpeyroJjibHuka. CkaspHoe 12
MIPOU3BEICHUE BEKTOPOB.

5 JlnmrHa OKPY)KHOCTH M TIJIOIIAb KpyTa. 11
6 JIBroKeHUS. 8
7 HavanpHbie CBEACHHS U3 CTEPEOMETPHUH. 7
8. 006 akcruoMax MIaHUMETPHUHU. 2
9. [ToBTOpenue. Pemenue 3amay. 6

Hroro |66
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