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TlosicHuTEILHAA 3alIUCKA

Pabouas nmporpamma yaeOHoro npenmera «l eometpus» mis 9 kinacca pa3paboTaHa Ha OCHOBE

@denepaibHOTO  TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO  CTAaHJapTa OCHOBHOTO 0OmIero oOpa3oBaHMs,
yTBepKIeHHas MuHUCTEpCTBOM 00pazoBanms v Hayku oT 17.12.2010r. Ne 1897,

[TpukazoB Munobpuayku Poccun ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHeceHHH U3MEHEHUH B
dI'OC 000 ot 17 nexabpst 2010 . N 1897»,

l'eomerpus. Pabouast mporpamma k yueOHuKy JI.C.AranacsiHa u qpyrux. 7-9 KIaccel: MOCOOUE IS yuuTenei
o0meo6pasoB. yupexaeHuii / B.®.byty30B. - 2-¢ u3., nopad. - M.: [Ipocsemienue, 2013

yueOHHKa Juid 0011e00pa3oBaTeNbHBIX yupexkaeHuil leomerpus. 7-9 kmaccel: ydeb. Uit o0meoOpasoBar.
opranuzanuii / [JI.C.AtanacsH, B.®.byry3os, C.b.Kanomies u ap.]. - 3-e uzz. - M.: [Ipocsemenue, 2015.

Iean: pazButue y ydalMxcsi IPOCTPAHCTBEHHOIO BOOOpPa)XEHUS M JIOTMUECKOTO  MBILIUIEHUS HYTEM
CHCTEMaTH4eCKOTO0 M3yYCHHsI CBOMCTB T'€OMETPUYECKUX (UTYp Ha MJIOCKOCTH M NMPUMEHEHHS 3TUX CBOWCTB NPH
pELICHNN 3a7a4 BBIYHCIUTEIBHOTO M KOHCTPYKTHBHOIO xapakrepa. CyllecTBeHHas poJib IPU 3TOM OTBOIUTCS
Pa3BUTHIO FEOMETPUYECKON HHTYHULIUN.

3agaum:
[ ] - Hay‘-II/ITI) yT-IaHII/IXCﬂ BBIITIOJIHATH HeﬁCTBHﬂ Hang BeKTOpaMI/I KaK HaHpaBJIeHHI)IMI/I OTp€3KaMI/I;
® -[I03HAKOMHUTH C MCITOJIb30BAaHHEM BEKTOPOB M METO/a KOOPAMHAT MPU PELIICHHUH F'EOMETPHUCCKHX 3a71a4;

- pa3BUThb YMCHUC YyHaAIIUXCA IIPUMCHATDH TpI/IFOHOMeTpI/I‘leCKI/Iﬁ arrapar Ip1 peuIcHun
ICOMCTPHYCCKUX 3a1a4,

- paClIMPUTh 3HAHUA yHalIUXCA O MHOIOYI'OJIbHUKAX

- paCcCMOTPETh NOHATUA JJIMHBI OKPYKHOCTHU U IIJIOINAAU Kpyra JJIsd UX BbIYHUCIICHUA,

- IO3BHAKOMUTDH yHallluXCs C MIOHATUEM ABUIKCHUA U €TO CBOﬁCTBaMH;

- AaTb HaYaJIbHOC MPCACTABICHUEC O TCJIaX U ITOBECPXHOCTAX B IIPOCTPAHCTBE.

O0mas xapakTepucTuKa y4e0HOT0 NpeaMeTa

Maremaruueckoe 00pa3oBaHUE UTPAET BXKHYIO POJIb B MPAKTHUECKOM JKM3HU O0IECTBa, KOTOpas CBA3aHa C
(bopMHpOBaHUEM CITOCOOHOCTEN K YMCTBEHHOMY SKCIIEPUMEHTY.

[IpakTUueckas MoaE3HOCTH MpeaMeTa 00yCIIOBIEHA TEM, UTO MPOUCXOAUT (POPMHUPOBAHHUE OOIIMX CITOCOOOB
MHTEJUIEKTYaIbHOM NeATeIbHOCTH, 3HAUMMOMN JJIS pa3IMYHbIX c(hep YeT0BEUEeCKOM NesITeTbHOCTH.

be3 6a30B0il MaTeMaTHUECKOM MOATOTOBKH HEBO3MOXHO CTaTh 0Opa30BaHHBIM YEJIOBEKOM, TaK KaK OBJIAJICHHUE
MaTreMaTH4eCKIMH 3HAHUSMH U YMEHHSIMHA HEOOXOUMO ISl TIPOJIODKEHHST 00pa30BaHMs, N3yUSHHS CMEKHBIX
IVCHIUTUIAH, IPIMEHEHUSI B TOBCETHEBHOM JKU3HHU.

OOy4eHne MaTeMaTHKe JaeT BO3MOKHOCTb (DOPMUPOBATH Y yUalIUXCsl Ka4yeCTBa MBIIIICHHUS] HEOOXOAUMBIE /IS
ajlanTalyy B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBeE.

[Ipennaraemslii Kypc 1mo3BosisieT o0ecnednTs (OpMUPOBaHUE KaK MIPEIMETHBIX YMEHHH, TaK U YHUBEPCAIbHBIX
y4eOHBIX AEUCTBUN MIKOIBHUKOB, a TAK)KE CIIOCOOCTBYET JOCTHKEHHIO onpeea€HHbIX BO PI'OC MMUHOCTHBIX
Pe3yNIbTaToB, KOTOPHIE B JaJIbHEHIIIEM ITO3BOJIAT YUALTUMCS IPUMEHATH MTOJTyYeHHbIE 3HAHUS U YMEHUS IS peIIeHUs
Pa3IMYHBIX KU3HEHHBIX 3a/1a4.

[Tpu opranuzaruu mporecca 00ydeHHs B paMKax JaHHOH MPOrpaMMbl TIPEATIONaraeTcsi IPUMEHEHHEM CIISAYIOIINX
MeIarOTHIECKUX TEXHOJIIOTUI 00y4eHHS: TMIHOCTHO-OPUEHTUPOBAaHHAs (TIeJaroruka COTPYTHUIECTBA),
MO3BOJISIIOILYIO YBUIETh YPOBEHb OOYUYEHHOCTH KaXX/10T0 YUE€HHKA U CBOEBPEMEHHO MOJKOPPEKTHPOBATH €€;
TEXHOJIOTHsI YPOBHEBOI 1 depeHranuu, no3possomnas peoeHKy BHIOUpaTh yPOBEHb CIOXKHOCTH,
MH(}OPMaIIMOHHO-KOMMYHHKAIIMOHHAS! TEXHOJIOTHS, oOecreunBatoniasi popMUpoBaHUE YUeOHO-TTI03HABATENbHOMN U
WH(POPMAITMOHHON JESITENBHOCTH yJaIIuXCsl.

MecTo npeaMera B perepajibHOM 0a3MCHOM Y4eOHOM IJIaAHE

CornacHo ¢enepanpHOMY 0a3UCHOMY y4eOHOMY TUTaHy JUTsl 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit denepanun
Ha U3y4eHHUE reOMeTpHH B 9 Kilacce OTBOAUTCS 2 U B HeJlelto, Bcero 70 4acoB, U3 HUX: KOHTPOJIBHBIX padoT — 5,
KOTOpBIE pacrpeiesieHbl M0 pa3/ienaM CleAyomuM odpazom: «Mertoa koopauHar 1 yac, «CoOTHOLIEHHE MEKIY
CTOpPOHAMHU U yIIIAMU TPEYrojibHUKa» 1 vac, «/[mmHa okpyXHOCTH U Iuiomaas kpyra» 1 yac, «JlBmwxenus» 1 yac u 1
4ac Ha MPOMEKYTOUHYIO aTTECTALHIO.
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B cootBercTBuM ¢ pacnucanuem Ha 2022 — 2023 y4yeOHBII roj KOJIMYECTBO YacoB I10 mporpamme 68.

IInanupyemblie pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
JIn4HOCTHBIE pe3yJIbTaThI:
Y ooyuarowezoca cpopmupyemcs:
(] pa3BUTHE JIOTHYECKOTO U KPUTUUECKOTO MBIIIJIEHUS, KYJIBTYPbl pEYH, CHOCOOHOCTH K YMCTBEHHOMY
HKCTIIEPUMEHTY;
] cnocoOHOCTh K IPEOJOIEHUIO CTEPEOTHUIIOB, BHITEKAIOIUX U3 OOBIIEHHOTO OIbITA;
[] kauecTBa JMYHOCTH, 00ECIICUNBAIOIINE COLTUATEHYI0O MOOMIIBHOCTb, CIIOCOOHOCTh IPUHUMATh
CaMOCTOSITENIbHBIE PEIICHUS;
[] xauecTBa MBILIUICHUS, HEOOXOAUMBIE JJISl aIalTAllMU B COBPEMEHHOM OOIIECTBE;
(] mHTEpeC U yBaXKeHUE K ApYruM Hapojam Poccun u Mupa, NpuHATHE UX, MEKITHUYECKAs TOJIEPAaHTHOCTD,
TOTOBHOCTB K PaBHOIIPABHOMY COTPYAHUYECTBY;
[] yBa)K€HHUE K JINYHOCTH U €€ JOCTOMHCTBY, JOOpOKeJIaTeIbHOE OTHOLIEHNE K OKPYKAIOLUM, HETEPIIUMOCTb
K JJFOOBIM BHJ]aM HACHJIUSI U TOTOBHOCTB IIPOTUBOCTOSATH UM;
(] yBa)K€HHE K LIEHHOCTSM CEMbH, JII000Bb K NIPUPOE, IPU3HAHUE LIEHHOCTH 3/10POBbsI, CBOETO U JIPyTUX
JIOZIEH, OITUMU3M B BOCIIPUATUH MUPA;
] noTpeGHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3alluH, COLIMAIbHOM NIPU3HAHUY;
] mo3uTHBHAS MOpaJbHAst CAMOOIIEHKA M MOPAJIbHBIE YyBCTBA — YYBCTBO TOPAOCTH IPH CIECJOBAHUH
MOpaJIbHBIM HOpMaM, N€peKUBAaHKUE CThIAAa U BUHBI IIPH UX HapylIeHUH. B paMkax J1esTeabHOCTHOTO
(TTOBeIeHYeCKOro) KOMIIOHEHTA OyyT C(hOPMHUPOBAHBI:
Oodyuarowguiica noayuum 603MOHCHOCIb 014 (hopmuposanun:
[ svipaosicennoti ycmotiuugoii yuebHo-no3HaA8amenbHOU MOMUBAYUU U UHMEPECA K YUEeHUIO,
[l 2comosHocmu Kk camoobpazo8anuio u camo8oCRUMAanuIo;
[ aoexeamnou no3umueHoU camooyenku u H-konyenyuu,
[l komnemenmnocmu 6 peanuzayuu OCHO8 2patCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U 0esAMeNbHOCTU,
[ MopanvHo20 co3nanus Ha KOHBEHYUOHANLHOM YPOGHE, CHOCOOHOCMU K PeUleHUI0 MOPATIbHbIX OUEMM HA
ocHoge yuéma no3uyull y4acmuuko8 OuleMmbl, OpUeHmMayuy Ha ux MOMuGsl U Yyecmed,; yCmouiugoe
cnedosanue 6 no8eoeHUuU MOPAIbHbIM HOPMAM U IMUYECKUM MPedOBAHUAM,
[l amMnamuu Kak 0CO3HAHHO20 NOHUMAHUS U CONEPENHCUBAHUS YYBCBAM OPY2UX, BbIPANCAIOWELC 8
NOCMYNKAX, HANPAasIeHHbX HA NOMOWb U 0becnedeHue 01a20Nony4us a0eK8amHo CamoCmoamenbHoO
OoYyeHUusams nPAasUIbLHOCHb 8bINOTHEHUS OeliCEUsL U 6HOCUMb He0OX00UMble KOPPEKMUBbL 8 UCNONIHEHUE KAK 6
KOHYe 0eticmeus, max u no Xxo0y e20 peanu3ayuu;
[ 0cHO8 npocHo3UpoBanUs Kak npedsudenuss 6y0yuux cooblmuil U pazeumusi npoyeccd.

MertanpeaMeTHbie pe3yJabTaThl

Pezcynamuenvie YY/[

Ooéyuarowuiica nayuumces:

(] menenosaraHuio, BKIFOUas IOCTAHOBKY HOBBIX IIEJIeH, TpeoOpa3oBaHUe MPAKTUIECKOW 3aa49H B
MM03HABATEIILHYIO;

] caMOCTOSATENILHO aHAJIM3UPOBATh YCIOBHUS JOCTHKEHHS LIEIM HAa OCHOBE YUETa BBIJICIICHHBIX YUUTEIIEM
OPHEHTHUPOB JICHCTBHS B HOBOM YyUeOHOM MaTepHalie;

(] TUTaHUPOBATH MTYTH JOCTHUKECHUS IIETICH;

BoinyckHuk nonyuum 603mMoxcHOCHIb HAYYUMbCA:

[l camocmoamenvro cmagums Ho8ble YueOHblE Yenu U 3a0adu;

[l nocmpoenuro HcU3HeHHbIX NIAHO8 80 8PEMEHHOU NEPCHEeKMUse;

[l npu nranuposanuu 0ocmudiceHust yenel camoCmoamenbHo, NOIHO U A0eKE8AMHO YUUMbI8AmMb YC08Us U
cpeocmea ux 00CmMuICeHUsL,

[ bl0ensame anvmepHamueHvle CnOCoObL OOCMUNCEHUS Yelu U 8bloupams Hauboee 3¢pexmusHblil cnocoo,
[ ocnosam camopezynayuu 6 yuebHOU U NO3HABAMENLHOU 0eAMeTbHOCMU 8 (hoOpMe OCOZHAHHO20 YNPABIeHUs
CBOUM noBedeHUeM U 0esimelbHOCMbIO, HANPAGIEHHOU HA O0CIUdICEHUe NOCMABIIeHHbIX Yellell;

1 ocywecmensamo nosHasamenvhyio peiekcuro 8 OmHouleHuy 0eUCmautl no peuenuro y4eoHuIx u
NO3HABAMENbHBIX 3A0AY,

[ adexsamno oyenueamv 06bEKMUBHYIO MPYOHOCHb KAK MepPy akmuiecko2o uiu npeononazaemozo
pacxooa pecypcog Ha peuieHue 3a0a4du; d0eK8amHo OYeHU8AMb C80U BOIMONCHOCIU OOCMUNCEHUS Yelu
ONPeOenéHHOl CIOHCHOCMU 8 PA3TUYHBIX CHEPAX CaMOCMOAMENbHOU OesAMeTbHOCMU,

[l ocnosam camopezynayuu SMOYUOHANLHBIX COCOAHULL,



[l npunacame eoneguvle ycunus u npeodonesams mpyoHoCmu U NPensmcmeus Ha Nymu O0CMUNCEHUS Yeilel.

Kommynukamuenwvie Y'Y/

Ooyuarowuiica nayyumces:

(] ameKBaTHO OIIEHUBATh MPABUIBLHOCTH UM OIMMHMOOYHOCTH BBHITIOTHEHUS YueOHOI 3a1aun. Ee 00beKTHBHYIO
TPYIHOCTH U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

] oco3HaHHOE BJIAJICHUE JIOTHUYECKUMH JICHCTBUSAMU OIPEICIICHUS MOHATHIA, 0000IIeHNUs, YCTAHOBIICHUS aHAJIOTUH,
KJ1accu(UKaMy Ha OCHOBE CAMOCTOATEIHHOTO BEIOOPAa OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHUE POIOBUIOBBIX
CBSI3EH;

[J ycTaHaBIMBAaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHUE, YMO3aKIIOUEHUE U BBIBOBL;
[J co3maBark, MPUMEHSTH U MPe0OpPa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPeACTBA. MOIENU M CXeMBI JIJIsl PEIICHHS
y4eOHBIX U MO3HABATENIbHBIX 3a]1a4;

[ opraHn30BBIBaTh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JICATEIHHOCTD C YIUTEIIEM U CBEPCTHUKAMU:
OTIpe/IEeTIATH 1IeU, pacupeaenenre GyHKIUN 1 posiei yuacTHUKOB, B3aUMOJICHCTBHE U OOIIHE CIIOCOOBI paboThI;
yMeH#e paboTarh B TPYIINe: HAXOAUTH 00Iee pelIeHre U pa3peniath KOH(IUKTHI HA OCHOBE COTTIACOBAHUS MTO3UITUI
U y4yeTa MHTEPECOB; clyyaTh mapTHepa; (GOpMyaupoBaTh, apryMEHTUPOBATh U OTCTAUBaTh CBOE MHEHHE;

) chopMupOBaHHOCTH YUEOHOH M OOIIEIIOIE30BaTENILCKOM KOMIIETEHTHOCTH B 001aCTH UCTIOIB30BAHHUS
MH(OPMAITMOHHO- KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

[J mepBOHAYaJIbHbBIE TIPEJICTABIICHUS 00 HIESIX U O METO/IaX MaTeMaTUKU Kak 00 YHUBEPCAIbHOM S3bIKE HAYKU U
TEXHUKH, O CPEJICTBE MOJIEIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

[J BUACTh MAaTEMaTUYECKYIO 3314y B KOHTEKCTE MPOOJIEMHOM CUTYyalluu B IPYTUX JUCHHUIIINHAX, B OKPYKAIOIICH
KU3HH;

] HaXOMUTh B PA3JIMIHBIX HCTOUYHUKAX MH()OPMAITUIO, HEOOXOAMMYIO IS PEIICHUS MAaTeMAaTHICCKUX MPOOIIeM, U
MIPEJICTABIISTH €€ B OHITHOHN opMe, MPUHUMATh PEIICHUE B YCIOBUAX HEMOIHON M U30BITOYHOMN, TOUHOW U
BEPOSITHOCTHOHN MH(OpMAINH;

[J MOHKMMATh ¥ UCIOJIb30BATh MAaTEMATHUYECKNE CPEACTBA HAMIAIHOCTH JUIsl WJUTIOCTPALlMU, UHTEPIPETALIUH,
apryMEHTAalWH;

(] BBLABUTATh TUIIOTE3BI IIPH PEIICHUN YYEOHBIX 3a/1au U TOHUMAaTh HEOOXOIMMOCTh UX TPOBEPKHU;

[ MPUMEHSTh UHAYKTUBHBIC U JEAYKTUBHBIE CIIOCOOBI PACCYKICHUM, BUIETh PA3IMYHbIC CTPATETUN PEIICHHS 3a]1a4;
[J MOHKUMATh CYIIHOCTb aJITOPUTMUYECKUX PEANMCAHUN U YMEHUE AEMCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM
AJTOPUTMOM;

[] caMOCTOSITEIbHO CTaBUTh 1I€TTH, BBIOMPATh M CO3aBaTh AITOPUTMBI JJIs PEIICHUS Y4eOHBIX MaTeMaTHUYEeCKUX
npo0em;

[ apryMeHTUPOBATh CBOIO TOUKY 3PEHHUS, CIOPUTH M OTCTANBATh CBOIO TO3UIIMIO HE BPAXI€OHBIM JJI OTIIIOHEHTOB
o0pazom;

[J 3a1aBaTh BOIIPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3allii COOCTBEHHON JAeSTENFHOCTH U COTPYIHUYECTBA C TAPTHEPOM;
(] OCYIIECTBIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHMYECTBE HEOOXOMUMYIO B3aMOITOMOIIIb;

[J aleKBaTHO MCIIOJIb30BaTh peUb JJIsl JIAHUPOBAHUS U PETYISILIMU CBOEH JESITEIbHOCTH;

(] aeKBaTHO UCMOJIb30BaTh PEUEBBIE CPE/ICTBA I PEIICHUS PA3JIMYHBIX KOMMYHUKATUBHBIX 3a/1a4; BIQJIETh YCTHOMN
Y IMCbMEHHOM PEYbI0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

(] OpraHM30BBIBATh U ITAHUPOBATH YUEOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, OTIPEIEIIATh 1S U
(GYHKIIMH y9aCTHUKOB, CITIOCOOBI B3aMMOACHCTBHUS; INTAHUPOBATH O0IIIHE CIIOCOOBI paOOTHI;

[J OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OIICHKY JIEHCTBUM MapTHEPA, YMETh YOSk 1aTh;

] paboTarh B TpyIIe — yCTaHABIMBATh paboyre OTHOILIEHUS, 3()(PEKTUBHO COTPYIHUYATh U CLIOCOOCTBOBATh
MPOAYKTUBHOW KOONEPAIlUH; MHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOIECHCTBHUE CO
CBEPCTHUKAMH U B3POCIIBIMU;

[J 0CHOBaM KOMMYHHKAaTUBHOUN pedIIeKCHH;

() MCTIONTB30BaTh aJIEKBaTHBIC S3BIKOBBIE CPEACTBA JUISl OTOOPaKEHHsI CBOUX YyBCTB, MBICIIEH, MOTUBOB U
MOTPeOHOCTEH;

[] oToOpaxarb B peuu (onucaHue, 00bsICHEHHE) CoAepKaHUE COBEPIIAEMBIX ACHCTBUI Kak B JOpME TPOMKOI
COLIMAJIM3UPOBAHHON peun, Tak U B pOopMe BHYTPEHHEN peyH.

Buvinycknuk nonyuum ¢03moxucHOCHb HAYHUMbBCA:

[ yuumeieams u KOOpOUHUPOBAMb OMIAUYHBIE OM COOCMBEHHOL NOZUYUU OPY2UX NH00el 8 COMPYOHUYECmEe;

] yuumuleams pazuvie MHeHUs U UHMeEpPecyl U 0OOCHOBLIBAMb COOCNEEHHYIO NOZUYUIO,

[ nonumames OMHOCUMENLHOCb MHEHULL U NOOX0008 K peuleHuIo npodiemol,

1 npodyxmueno pazpeuwiams KOHGIUKMbL HA OCHOBE YUEéMa UHMePecos U NOZUYULL 6cex YUACMHUKOS, NOUCKA U
OYeHKU

AbMEPHAMUBHBIX CNOCOD0E paspeuteHUsi KOHPAUKMOS, 00208apUu8amsbCs U NPUXOOUMs K 00ujemy peuleHuro 6



COBMECMHOU 0esAmeNbHOCMU, 8 MOM YUCTe 8 CUMYAYUU CMOTKHOB8EHUS UHIMEPeCO8;

[ 6pams Ha cebs uHUYUAMUBy 8 OP2AHU3AYUU COBMECHO20 Oelcmeus (0e1080e TU0epCcmeo),

(1 oxa3zvi6amv n0O0epIHCKY U cooeticmeue mem, Om K020 3a8UCUm 00CIUMCEHUe Yell 8 COBMEeCMHOU 0esamelbHOCIL,
[ ocywecmensams KOMMYHUKAMUBHYIO pelieKCcUto KaK 0CO3HAHUE OCHOBAHULL cOOCMBEHHbIX 0eliCmaull U Oeticmeutl
napmuépa,

[l 8 npoyecce KOMMYHUKayuu 0OCMAamoyHo Mo4HO, HOCIe008aMENbHO U NOJIHO nepedasams Napmuépy HeoOXo0OUMyH
ungopmayuro Kaxk opueHmup 0Jisi NOCMPOEHUs. OelUCMBUsL.

Ilo3nasamenwvhoie YY/[

Ooyuarowuiica nayuumces:

[J OCHOBaM peajn3aluy MPOEKTHO-UCCIIEI0BATEIbCKON e TEIbHOCTH;

(] MpOoBOIUTDH HAOIIOAEHUE U IKCIIEPUMEHT T10]] PyKOBOJACTBOM YUHTEJIS,

] OCYIIECTBISITh PaCIIUPEHHBINA TOUCK HH(DOPMAIIUH C HCIIOJIb30BaHUEM pecypcoB OubnmnoTek u MHTepHeTa,

[J co3maBaTh U IPeoOpa30BbIBATh MOJCIIH U CXEMBI JIS pELICHUS 3a/1a4;

) oCymIeCTBISITh BBIOOP Harboee 3 PEeKTUBHBIX CLIOCOOOB PEIICHUs 33/1ad B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUI;

[J maBarb OnpeneIeHue MOHATHIM;

(] ycTaHaBIMUBaTh MPUYHMHHO-CJICACTBEHHBIC CBSI3H;

[J OCYIIECTBIATH JIOTHYECKYIO OTIEPALIMIO YCTAHOBICHUS POIOBUIOBBIX OTHOIIICHUHN, OTPAHUYECHHE TTOHATHS;

] 06001maTh MOHATUS — OCYIIECTBIATH JJOTHYECKYIO ONEPALIMIO MePexXoa OT BUIOBBIX MPU3HAKOB K POIOBOMY
IMOHSTHIO, OT IOHSATHS ¢ MEHBIINM 00BEMOM K MOHSITHIO C OOJBIINM 00BEMOM;

[] OCYIIECTBIISTh CPAaBHEHHE, CEPHALIMIO U KJIACCU(UKALINIO, CAMOCTOSTENILHO BBIOMPAs OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JJOTUYECKUX ONEPaIIHi;

[J] cTpOUTh KIacCU(DHUKAITMIO HA OCHOBE JUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUA);

[J CTPOUTH JIOTHYECKOE PACCY’KJEHUE, BKIIIOUAIOIEE YCTAHOBICHUE IPUUNHHO-CIICICTBEHHBIX CBSI3EH;

[] OOBSICHATH SIBJICHUS, TIPOLIECCHI, CBS3U U OTHOIICHHMS, BBISIBIISIEMBIC B XOJIC MCCIICIOBAHNUS,

[J OCHOBaM 03HAKOMUTEIBHOTO, U3YYalOIero, yCBauBAIOIEro U TOMCKOBOTO YTCHHS;

] CTPYKTYypUPOBaTh TEKCTHI, BKJIIOUasi yMEHUE BBIICISTH [NIABHOE U BTOPOCTEIIEHHOE, IMIABHYIO UJICI0 TEKCTa,
BBICTpanBaTh MOCJIEOBATEIIBHOCTh OMKCHIBAEMBIX COOBITHIA,

[] paboTarb ¢ MmeTagopaMu — MOHUMATh IEPEHOCHBINA CMBICI BBIPAKEHUH, TOHUMATh U YIIOTPEOIATh 000POTHI peyH,
MMOCTPOCHHBIC HA CKPBITOM YIO00ICHIH, 00pa3HOM COJMKCHHUH CIIOB.

Buvinycknuk nonyuum 603moxucHOCmb HAYYUMBCA:

[ ochoeam peghnekcusHo2o umeHus;

[l cmasums npobnemy, apeymeHmuposams e€ aKkmyaibHOCmb,

[ camocmosmenvbHo npo8ooums Uccied08anue Ha 0CHO8e NPUMEHEHUsL Memo008 HAONI0O0EeHUsL U IKCNePUMEHMA;

Hpe}IMeTHble pe3yabTarbl

Obyuarowguiica nayyumcesa:

e ONEPUPOBATH C HAYAIBHBIMU ITOHATUAMY TPUTOHOMETPUH U BBIIIOIHATE JIEMEHTAPHBIC ONlEpaliy Hall
(GYHKIMSIMH YTIIOB:

e pelarh 337a4M Ha JI0Ka3aTesIbCTBO, OMUPAsACh Ha N3yYEHHbIE CBOMCTBA (PUTYp M OTHOILEHUH MEXy HUMH U
IIPUMEHSISI U3yYEHHBIE METOABI JOKA3aTEIbCTB;

e  BBIYKCIIATH IUIOIIAJNA KPYTOB U CEKTOPOB; IIIMHY OKPYKHOCTH, JUIMHY JYyTU OKPYKHOCTH;

e  pemiaTh 3aJja4d Ha JJOKAa3aTeJIbCTBO C UCIOIB30BAaHUEM (POPMYIT JJIMHBI OKPYKHOCTH U JJTUHBI JYTH
OKPYXHOCTH, (hopMyII TuIoIaaen puryp;

e  pemiaTh NPAaKTHUYECKHE 3a/1auH, CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUYECKUX BEIUYUH (UCIIONB3YS MPU
HEOOXOIMMOCTH CIPAaBOYHUKU U TEXHUYECKHE CPEICTBA).

e BBIUHCIATH JUIMHY OTPE3KA 10 KOOPAUHATAM €T0 KOHIIOB; BBIYMCIIATh KOOPAMHATHI CEPEANHBI OTPE3KA;

e  HCIOJIb30BATh KOOPAUHATHBIA METOJ JJIsl U3yYEHUsI CBOMCTB IIPSMBIX U OKPY>KHOCTEH.

e ONEpPHUPOBATh C BEKTOPAMHU: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH, HAXOIUTh
BEKTOP, PaBHBIN NIPOU3BEICHUIO 3aJaHHOI0 BEKTOpa Ha YKCIIO;

e  HAXOJHWTH JUUISl BEKTOPOB, 3a/IaHHBIX KOOPJNHATAMH: JUIMHY BEKTOPA, KOOPIANHATEI CYMMBI U Pa3HOCTH JIBYX U
6oJiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHUS BEKTOpA HA YHCIIO, IPUMEHSIS IPU HEOOXOIUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEACIIUTEIbHBIN 3aKOHBI,

e  BBIUKCIATH CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJl MEXKY BEKTOPaMH, YCTaHABIINBATh
MEPIEHIUKYIAPHOCTD IPSIMBIX.

e  BJAJIETh KOMIIETCHIIUSMU: I03HABATEIbHOM, KOMMYHHUKAaTUBHOU, MHPOPMAITMOHHON U pedIeKCUBHOM;



e paloraTh B rpymnmnax, apryMeHTUPOBaTh U OTCTaWBaTh CBOIO TOUKY 3PCHUS;

e  pacro3HaBaTh HAa YEPTEXKAX, PUCYHKaX, MOJEIISIX M B OKPY)KAIOIIEM MUPE IIOCKHE W IPOCTPAHCTBEHHBIC
reoMeTpuyecKue GUrypsl;

e  pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOIBHOTO MapajuieNenIe/1a, MPaBIIIbHON MMPaMH/IbI, IWINHAPA U
KOHYCa;

e OIPEAEISATH IO JMHEHHBIM pa3MepaM pa3BEPTKH (HUTYPHI IMHEHHBIC pa3Mepbl caMoil pUrypsl 1 Ha000POT;

e BBIUUCIATH OOBEM MPSAMOYTOJIILHOTO NapajliesIenue .

Oodyuarowuiica noayuum 03MOHCHOCHIb HAYUUMbCA:

*  UCNONBL308AMb KOOPOUHAMHDLIU MEMOO OJisl UYUEHUSI CBOUCME NPSAMBIX U OKDYICHOCELL.

o BHIYUCTAMb NAOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UU OOee NPAMOY2ONbHUKOS, NAPANENI0SPAMMOS,
Mpey2onbHUKO8, Kpyea U cekmopa,

e npuobpecmu onvim NPUMEHeHUs. aneedpPaueckoeo U mpueoOHOMempu4ecKo2o annapama u uoet O8UNCeHUs
npu peutenuy 3a0ay Ha 8blYUCIeHUe NI0WAdell MHO20)20IbHUKOS.

e 081a0emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 8blYUCieHUe U OOKA3aMenbCmeo,

e npuobpecmu onvim UCNONL30BAHUS KOMNBIOMEPHBIX NPOSPAMM OJiSl AHANU3A YACTHBIX CIIYYAes 83AUMHO20
PACNON0dCEHUSL OKPYIHCHOCMEU U NPAMBIX,

e pewams MamemamuyecKue 3a0a4u U 3a0a4u U3 CMENCHbIX NPeOMemos, 8bINOIHAMb NPAKMUYecKue paciémol,

*  BLIUUCTAMb 00BEMBL NPOCMPAHCINEEHHBIX 2eOMEMPUYECKUX (DUSYD, COCMABTIEHHBIX U3 NPAMOY20bHbIX
napanienenunedos;

o yenyoumo u pazeums npeocmasieHus 0 NPOCMPAHCMBEHHbIX 2EOMEMPULECKUX uypax;

e NpuMeHsmMb NOHAMUE PA36EPMKU OJisL BbINOJIHEHUSA NPAKMUYECKUX PACUEMO8.

Coaep:xanue yueOHOro npeamera
1-3. [loBTOpenue. (2 4) BekTopsl (8 1) Metoa koopaunar (10 1)
[lonsitue Bektopa. PaBeHCTBO BEeKTOpOB. ClOK€HHWE M BBIUMTAHME BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Pasnoxenue BekTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaMm. Koopaunarel Bektopa. lIpocreiimme 3agaun B
KOOpAMHATaX. YpaBHEHUsI OKPYKHOCTHU U npsiMoil. [[puMeHeHre BEKTOpOB U KOOPAUHAT MPU PELICHUHU 3a1ad.
OcHOBHas 11€JIb — HAYYUTh YYaIIMXCS BBIIOJHSITH JACUCTBUS HAJ[ BEKTOPAMH KaK HAIpPaBJIEHHBIMU OTPE3KaMHU, YTO
BaXHO JUISl IPUMEHEHHSI BEKTOPOB B (PH3MKE; MO3HAKOMUTH C HUCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPIUHAT MPH
pelIeHNU TeOMEeTPUUYECKUX 3a1a4y. BekTop ompezaensercs Kak HAIPABJICHHBIA OTPE30K W JCUCTBHUS HAJl BEKTOpPaMH
BBOJATCA TaK, KaK 3TO MPUHATO B (U3UKE, T. €. KaK JIEHCTBUS C HAMpaBICHHBIMU oTpe3kamMu. OCHOBHOE BHHUMaHUE
JOJIKHO OBITH YIEJIEHO BBIPAOOTKE YMEHUH BBIMOIHATH ONEpaIliy HaJl BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI 110 TIPABUIAM
TpPEyrojbHUKAa U MapajuieorpaMMa, CTPOUTh BEKTOP, PABHBIA Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TAKKE BEKTOD,
PaBHBII MPOU3BEICHUIO JAHHOTO BEKTOpA HA JAHHOE YHUCIIO).
Ha npumepax mnoxa3biBaeTcs, KaK BEKTOpPbl MOTYT TPUMEHSTBHCS K PEIICHUI0 TIE€OMETPUYECKUX 3ajau.
HemoncTpupyercsi 3h(PEeKTUBHOCTh MPUMEHEHUST (DOPMYIN IJIsi KOOPJIAWHAT CEPEAMHBI OTPE3Ka, PACCTOSIHHUS MEXTY
JIBYMsI TOYKaMH, YPAaBHEHUN OKPY>KHOCTH U NPSIMOW B KOHKPETHBIX N'€OMETPUUYECKHUX 3aJadax, TEM CaMbIM JIAETCs
MIPEICTABICHUE 00 N3YUCHUH T€OMETPUUYECKUX (PUTYP C MOMOIIBIO METOJIOB alNreOpHl.

4. CooTHOIIEHUS MEKIY CTOPOHAMH U YIIAaMHU Tpeyrojabuuka (11 u)

CuHyCc, KOCMHYC M TaHIeHC ymia. TeopemMbl CHHYCOB M KOCHHYCOB. PemeHue TpeyronbHUKOB. CKalsgpHOE
MIPOM3BE/ICHNE BEKTOPOB M €ro NpPUMEHEHUE B TIeoMeTpuyecKux 3agadax. OCHOBHas Lieldb — pPa3BUTh YMEHHE
y4JalIUXCsl IPUMEHATh TPUTOHOMETPUYECKUH anmapar Ipyu PEIIEHUH T€OMETPUYECKUX 3a/1ad.

Cunyc u xocunyc joboro yria ot 0° 1o 180° BBOASTCS ¢ TOMOIIBIO €IUHUYHOMN MOIYOKPYKHOCTH, JOKa3bIBAlOTCA
TEOpPEMbI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €llle ofHa (opMyJa IUIOLIaId TPEYyrojibHUKa (IOJ0BHHA MPOU3BEACHUS
JIBYX CTOPOH Ha CHHYC yIJIa MEXJy HUMH). DTOT ammnapar IpUMEHSeTCsl K PeIIEHUIO TPEYTroJbHUKOB.

CkainsipHO€ MTPOM3BEIEHHE BEKTOPOB BBOIUTCS Kak B (hu3nke (MpOU3BEACHUE JJIMH BEKTOPOB HAa KOCUHYC yIJla MEXKIY
HuUMH). PaccMarpuBaroTcsi CBOMCTBA CKaNSiPHOTO MPOM3BEACHUS U €r0 NMPUMEHEHHE MPU PEIIeHUH TeOMEeTPUUYECKHUX
3ajau.

OcHoBHOE BHUMaHUE clenyer YAETUTh BBIPaOOTKE MIPOYHBIX HaBbIKOB B NPUMEHEHUU
TPUTOHOMETPHUUECKOTO ammapara Ipu pelIeHNH TeOMETPUUYECKUX 3a1ad.

5. JlimHA OKPY/KHOCTH H ILI0IAAbL Kpyra (12 1)

HpaBI/IJ'IBHI)Ie MHOFOerJ'II)HI/IKI/I. OKPY)KHOCTI/I, OIMMCaHHasI OKOJIO HpaBI/IJ'II)HOFO MHOFOYFOJ'IBHI/IKa 1 BIIMCAHHAsS B HETO.
[TocTpoeHue npaBuIbLHBIX MHOTOYTOJIBHUKOB. [{irHa okpyxxkHoctH. [1momanes kpyra.

OCHOBHaﬂ oeciap — paCHII/IpI/ITL 3HAHUC yqamnxcs[ (0] MHOFOYFOJ'H)HI/IKaX; paCCMOTpeTI) TIIOHATHUA IJINHBI OKPY)KHOCTI/I 58
I1omaan prra nu (I)OpMy.HBI JId HUX BBIYUCIICHUS B Ha4yaJIC€ TCEMbI OacTCs onpeneneHI/Ie HpaBI/IJIBHOFO




MHOTOYTOJIbHUKA U PACCMaTPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OIIMCAHHON OKOJIO NMPaBUIBHOTO MHOTOYTOJIbHUKA
BIIUCaHHOW B Hero. C IOMOIIBI0 ONHMCAHHOW OKPYXKHOCTH PEINAIOTCA 3aJa4d O IOCTPOCHHMH IPaBUIIBHOTIO
LIECTUYTOJIBHUKA U IPABUJIBHOIO 2T€-yrojbHUKA, €CIIU J1aH IPABUIbHBIN I1-YTOJbHUK.

@DOopMyIIbl, BBIPAKAIOIUE CTOPOHY NPAaBUIBHOIO MHOTOYIOJIBHUKA M PaJWyC BIIMCAaHHOW B HETO OKPYKHOCTH 4€pe3
panuyc OnMCaHHOW OKPYXHOCTH, HCIIONB3YIOTCS IPU BbIBOZIE (DOPMYIT JUIMHBI OKPYXHOCTH U TUIOIIAAU Kpyra. BeiBos
ONMpacTCd Ha HWHTYUTHBHOE IIPEICTABICHUE O Ipelese: INPU HEOTPAHUYCHHOM YBEIWYEHUM 4YHUCIIA CTOPOH
IIPaBUJILHOTO MHOT'OYTOJIbHUKA, BIINCAHHOTO B OKPYKHOCTb, €r0 MEPUMETP CTPEMUTCS K JJIMHE 3TOW OKPYKHOCTH, a
ioniaab — K IJIOMAAH Kpyra, OrpaHU4EHHOTO OKPYKHOCTBIO.

6. JiBm:xkenns (8 1)

OtoOpaxkenne 1miockocT Ha cebs. [lonstue nBwxkeHus. OceBas M IEHTpajdbHas cuMMeTpuu. [lapamienbHbIi
nepeHoc. [loBopot. HanmoxxeHus u 1BUKEHUS.

OcHOBHas 11eJIb — TO3HAKOMHTH YYAIIUXCS C TOHATHEM JBW)KEHUS W €r0 CBOMCTBAMH, C OCHOBHBIMH BHIaMHU
JIBUKCHUH, CO B3aMMOOTHOIICHUSMH HAJOXEHUM W ABWXKEHUN. J[BHKeHHe MJIOCKOCTHU BBOJUTCS KaK
OoTOOpaXeHHE IUIOCKOCTH Ha  ce0s, COXpaHSIoIIee PAacCTOSHHE MEXIy Todkamu. [Ipu paccMOTpeHHH BUIOB
JIBUKCHUN OCHOBHOE BHUMAHHE YIEISETCS MOCTPOCHUIO OOpa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJLHUKOB MPHU
OCEBOH W IEHTPAIILHON CUMMETPHSX, apaJlIeIbHOM IepeHoce, moBopoTe. Ha addekTHBIX mpruMepax MoKa3bIBaCTCs
MPUMEHEHUE JBUKCHUM MPU PEHICHUH T'eOMEeTpUUYecKuX 3aaad. [loHsTHE HATOXKEHUsI OTHOCUTCS B JJAHHOM Kypce K
YHCITy OCHOBHBIX MOHATHUNA. JlOKa3bIBaeTCs, YTO MOHATHS HAJTOXKEHUS M IBHXKEHUS SIBIISIOTCS SKBUBAJICHTHBIMU: JTI000€
HAJIOKCHHUE SBJISIETCS JIBIKEHUEM IUIOCKOCTH W 00parHO. M3ydeHue pokazaresbcTBa HE SIBISETCS 00S3aTElIbHBIM,
OJTHAKO CIIEAYET PACCMOTPETH CBS3b MOHATHIA HATOXKEHUS U IBUKCHUS.

7. HauaabHble cBeleHnsl U3 crepeoMerpum (8 u)

[Ipenmer crepeoMerpusi. eomeTpuueckue Tela W TOBEPXHOCTH. MHOTOTPAaHHUKH: MPU3MA, IapaJlICIICIHIIC,
nupamuaa, GOpMyITbl IS BBIYUCICHUS UX 00BEMOB. Tena M OBEPXHOCTH BpallleHUs: IIIMHAP, KOHYC, chepa, map,
(dbopMyIbI 17151 BBIYUCICHHS UX TUIOIIAAeH TOBEPXHOCTEH U 00BEMOB.

OcHoBHas 11€JIb — /1aTh HAYaJIbHOE MIPEICTABICHUE O TEJaX U MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTD YUALTUXCS
C OCHOBHBIMU (hOpMYIIaMU JIJIsl BBIYMCIICHUS IO TOBEPXHOCTEH U 00bEMOB Tell.

PaccmoTpenne npocTelmx MHOTOTPaHHUKOB (IIpU3Ma, apajuliesienuIesa, MMPaMu/bl), a TAKKe Te U TOBEPXHOCTEH
BpalleHus (UMIMHIpPA, KOHYca, cdepsl, I1apa) IPOBOJUTCS HA OCHOBE HAIVISIIHBIX MpeACTaBIeHUN, 0e3 MpHUBICUCHUS
akcuoMm ctepeomeTpun. DopMynbl s BBIUUCICHUS OOBEMOB yKa3aHHBIX TeJl BBIBOAATCS HAa OCHOBE IPHUHIIMITA
Kapanbepu, Gopmynsl [Uisi BBIYMCICHHS IJIOHIa/Iel OOKOBBIX MOBEPXHOCTEH HLMIMHIApPA U KOHyCa IMOJIYy4YaloTCs C
MTOMOIIBI0 PA3BEPTOK ITUX MOBEPXHOCTEH, (hopMyIia riomaan cGepbl MPUBOAUTCS 0€3 000CHOBAHMUSI.

8. 00 akcuomax reomerpum_(2 4.)

becena 06 akcromax reoMeTpum.

OcHoBHas 11e1b — JaTh 0osee NIyOoKoe MpeCTaBleHHE O CUCTEME aKCHOM TIAHUMETPUU U aKCMOMAaTHYECKOM METOJIE.
Paznmuunbie cucTeMbl akCMOM, pa3IMUHbIE CTIOCOOBI BBEJICHUS TTOHITHS paBeHCTBA Uryp.

9. IloBTOopenue. Pemenue 3aaa4u (7 )

TemaTuueckoe IMJIAHUPOBAHUEC

Ne Tema paznena KonnuectBo yacos no KonTponbsHbie
IporpaMMe Ha U3y4eHHE paboTHI
l. BBoaHOe noBropeHue 2
2. Bekropsl 8 -
3. Meroa KooparHaT 9 1
4. CooTHOLIEHNs MEXKy CTOPOHAMH U YIIIAMH 10 1
TpeyroyibHuKa. CKaJIIpHOE TPOU3BEIECHNE
BEKTOPOB
5. JlvHa OKPY’KHOCTH U IIJIOLIAJAb Kpyra 11 1
6. J{BroxkeHust 7 1
7. HauanbHble CBEIEHUS U3 CTEPEOMETPUN 8 -
8. 006 akcHOMax IUIAHUMETPHUH 2 -
9. IToBTopenue. Pemenue 3anau 8
Wroro: 68 5+1




Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

Ne Tema ypoka Komuuec | Heypounbie XapakTepucTUKa OCHOBHBIX BUJIOB YI€OHOM [ara nmpoBeneHus [Ipumeuanue
ypoka TBO dhopmbl JIEATEIIbHOCTH y4aIluXCst
4acoB T1aH dakr
1 yeTBepTH
IToBTOpenue 3a kypc 8 kiaacca. (24ac)
1. [ToBTOpEHHUE. 1 03.09
TpeyronbHUKHU.
2. [ToBTOpEHUE. 1 03.09
YeThIpexyroJibHUKH.
I'maBa IX. Bexkropsl. (8 yac)
3. [TonsiTue BekTOpA. 1 DopMynupoBaTh ONpeNeIICHUS u | 10.09
PaBEHCTBO BEKTOPOB. WUTIOCTPUPOBATh MOHSATHS BEKTOPA, €ro JJIMHBI,
y OTKIBabIBaHE 1 KOJJTUHEAPHBIX u PaBHBIX BEKTOPOB; 1) 9
BEKTOPa OT JAHHOM MOTHUBHUPOBATh BBEICHUE MOHATUN W JCHCTBHIA,
CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU
TOUKH. MpuMepaMH, OTHOCSAIIUMCSA K  (U3HUYECKUM
5. Cymma n1Byx 1 BEKTOPHBIM BEJIMYMHAM; MPUMEHSATH BEKTOPHI U 17.09
BEKTOPOB. 3aKOHbI JEUCTBUS HaJ HUMH npu peleHumn
CIIO)KEHUS BEKTOPOB. TCOMCTPUYCCKUX 3aaa4.
[IpaBumno
napasuiesiorpaMmma.
6. CymMa HECKOJIBKUX 1 17.09
BEKTOPOB.
7. Berunranue 1 24.09
BEKTOPOB.
8. [IpousBenenue 1 24.09
BEKTOpa Ha YUCIIO.
9. [Ipumenenue 1 01.10
BEKTOPOB K
perieHuto 3aaad.
10. Cpennss nuHus 1 01.10




Tparnemuu.

I'maBa X. Metoa koopaunar. (10 gyac)

11.

Paznoxxenue BekTopa
110 ABYM
HEKOJUIMHEAPHBIM
BEKTOpaM.

1

12.

Koopaunarst
BEKTOpa.

13.

CBsi3b MEXY
KOOpAMHATaMH1
BEKTOpa 1
KOOpJMHATaAMH €T0
Hayajia ¥ KOHIIA.

14.

[IpocTeitmue 3anaun
B KOOpJMHATaX

15.

YpaBHEHUE TUHUHU
Ha TUIOCKOCTH.
VYpaBHeHue
OKPY>KHOCTH.

16.

YpaBHEeHUSA
OKPYXHOCTH.
Pentenue 3amau.

17.

YpaBHEHHE NPSIMON.
Penrtenue 3amau.

18.

Pemenune 3agau
METOJIOM KOOPJIMHAT.

19.

Pemenune 3agau
METOJIOM KOOPJIMHAT.

20.

KonTpoabnas
padora Nel
«Meton
KOOPAMHAT.

OOBACHAT W WUIIOCTPUPOBATH  TOHATHUSA
IPSIMOYTOJIbHOW CUCTEMBI KOOPJAUHAT, KOOPIUHAT
TOYKM U KOOPJIMHAT BEKTOpa; BBIBOAUTh H
WCIOJNB30BaTh MpPH pEIIeHUH 3a1ad  (OpMYIIbI
KOOpAMHAT CEPEeIUHBbl OTPE3Ka, JIMHBI BEKTOPA,
paccTosiHUSL MEXIy BYMsI TOYKAMM, YpPaBHEHHUS
OKPYXHOCTH Y IPSIMOM.

08.10

08.10

15.10

15.10

22.10

22.10

29.10

12.11

12.11

29.10




I'maBa XI. CooTHOLIEHHE MeKIAY CTOPOHAMM H YyIJIaMHU TpeyroJbHuka. CrajsipHoe nmpou3BeaeHue BeKTOpPoB. (11 yac)

21.

Cunyc, KOCHHYC,
TaHI€HC yIia.

1

22.

OcHoBHOE
TPUTOHOMETPHUECKO
€ TOXKJIECTBO.
DopmyIb
MIPUBEICHUS.

23.

DopMyisl 11
BBIYMCIICHUS
KOOpAUHAT TOYKH.

24.

Teopema o 1Iomamu
TPEYTOJIbHUKA.
Teopema cuHyCOB.

25.

Teopema KOCHHYCOB.

26.

Permenune
TPEYTOJIbHUKOB.

27.

W3mepurenbHbie
paboTHI.

28.

Yron mexnay
BEKTOPaMHU.
CkansipHoe
MIPOU3BENICHUE
BEKTOPOB.
CkansipHoe
MpOU3BeICHUE B
KOOpJIMHATaX.

29.

CBoiicTBa
CKaJISIPHOTO
IIPOU3BENCHUS
BEKTOPOB.

30.

[Ipumenenne

dopMyaupoBaTh n WJLUTFOCTPUPOBATH
OMpeNeNeH!s] CHHYCa, KOCHMHYCa M TaHIreHca
yrimoB ot 0° mgo 180°, BBIBOAMTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO U  (HOPMYIIBI
NpuBEAEHUS;, (OPMYIUPOBATh U JIOKA3bIBATh
TEOpPEMBbl CHHYCOB U KOCHMHYCOB, NMPUMEHSTH HX
NP pPEUICHUU TPEYroJbHUKOB, OOBICHATH, Kak
HCIIOJIL3YIOTCSI TPUTOHOMETPUYECKUE (DOPMYIIBI B
M3MEPHUTENIbHBIX ~ paboTax Ha  MECTHOCTH;
dbopMynHpOBaTE  ONpENCIICHHE yIiia MEXIy
BEKTOpaMH W CKaJsIpHOTO  IMPOMU3BEICHUS
BEKTOPOB; BBIBOAUTH (OPMYNTy  CKaJISIPHOTO
MPOM3BEJICHUS Yepe3 KOOPAMHATHI BEKTOPOB;
(dbopMynEpoBaTh U OOOCHOBBIBATH YTBEPIKICHUE
O  CBOHCTBax  CKaJSIPHOTO  IPOU3BEACHUS;
WCIIONIb30BaTh CKaJSIPHOE TPOU3BEACHHUE TPU
pelIcHuY 3a/1au.

19.11

19.11

26.11

26.11

03.12

03.12

10.12

10.12

17.12

17.12




CKJIIPHOTO

IIPOU3BEIECHUS
BEKTOPOB K
pELIEHNUIO 3a/1au.

31. Kontponbnas 1 24.12
paGora Ne 2
«CooTHoLICHUSA
MesK/ly CTOPOHAMH
U yriiaMu
TPEYTroJILHUKA».

I'maBa XII. /[iinHa oKpY:KHOCTH M II0IaAb Kpyra. (12 4ac)

32. [IpaBunbHBII 1 @opMynupoBaTh  ONpEIEICHUE MPaBWIbHOIO | 24.12
MHOTOYTOJIbHHK. MHOTOYTOJIbHUKA; (POPMYITHPOBATh U JOKA3bIBATH
OKpYKHOCTS, TEOpeMbl 00 OKPYXXHOCTSIX, ONHCAHHOMN OKOIIO
OIHCAHHAS OKOILO MPaBWJIbHOIO MHOTOYrOJIbHUKAa M BIIMCAaHHOH B

HEro; BBIBOJUTH U HCHOJIb30BaTh (POPMYIbI AJIs
TIpaBHIIEHOTO BBIYHCIICHUS IUIOIIA U IIPABUJIBHOTO
MHOTOYTOJILHHKA. MHOI'OYI'OJIbHUKA, €ro CTOPOHBI M paauyca

33. DopMyITBI TS 1 BIMCAHHOW OKPY)KHOCTH; pemarh 3amadn Ha | 14.01
BBIUUCIICHUS [IOCTPOEHUE  TPAaBHIBHBIX  MHOIOYT'OJIbHUKOB;
TIOMAIH OOBSICHATH MOHATHS JUIMHBI OKPYXHOCTH U
MPABHTBHOTO IUIOINAZX  KPYra; BBIBOIUTH (HOPMYIBl IS

BBIYHCIICHUS JUIMHBI OKPY>KHOCTHU U JIJIUHBI 1yTH,
MHOTOYTOIbHIKA, IUIOLIAIM Kpyra U IUIOUIaJA KPyroBOIO CEKTOpa;
Cr'0 CTOPOHBI 1 NPUMEHSTH 3TH (POPMYJIBI IPU PELIEHHUH 3a/1aU.
paauyca BOMCaHHOU
OKPY>KHOCTH.
34, Pemrenue 3amay Ha 1 14.01

BEIUHCIIEHHE
IUIOIIaAH, CTOPOH
MPaBUJIBHOTO
MHOTOYTOJIbHHUKA U
panuycoB
BITMCAaHHOM U




ONMCAaHHOH

OKPYXHOCTH.
35. [TocTpoenue 1 21.01
MIPaBIIIbHBIX
MHOTOYTOJTbHUKOB.
36. JlnmuHa OKpy>KHOCTH. 1 21.01
37. JlnmrHa OKPY)KHOCTH. 1 28.01
Pemenue 3anay.
38. [Tnomane kpyra. 1 28.01
[Imomaae KpyroBoro
CEKTOpa.
39. [Tnomane kpyra. 1 04.02

[Tnomanp kpyroBoro
cekropa. Pemenue
3a1a4.

40. Pemenue 3anau. 1 04.02
JlnvHa OKpYKHOCTH
U IUIONIAJIb KpyTa.

41. Pemenue 3amau. 1 11.02
JliviHa OKPYKHOCTH
Y TUIOMIA/Ib KpyTa.

42. Pemenue 3amauy. 1 11.02
JlnvHa OKpYKHOCTH
U IUIONIAJIb KpyTa.

43. KonTponbnas 1 18.02
pabora Ne3 «/lmiuna
OKPYKHOCTH 1
IJIOIIA/Ab KPYyra»

I'mapa XIII. /IBuskenus. (8 yac)

44. OTto6paxkeHue 1 OOBACHATH, YTO Takoe OTOOpaxkeHue riockoctu | 18.02
IUIOCKOCTH Ha ceOs. Ha ce0f M B KaKkOM ClIyda€ OHO HAa3bIBACTCA

45 TToHsTHE IBUKEHHSI 1 JABMOKCHHUEM IIJIIOCKOCTH, O6’B}ICHHTB, 4TO TaKoOE€ 2502




46.

Penrenne 3amay no
teme «IloHsaTue

oceBas CHMMETpHS, IICHTpalbHAs CHUMMETPUS,
TapaiyIeIbHbBII MEPEHOC U MTOBOPOT;
000CHOBBIBaTh, YTO ATU OTOOPAKEHUS TIIOCKOCTH

JBUKEHUSD.
47 Tlapanieibrbii 1 Ha ce0s SBISAIOTCA JABMXKEHUSMHU; OOBSICHATD, 2500
KaKkoBa  CBSI3b  MEXKJY  JABHKCHUSIMU U
TICpCHOC. HaJIO)KEHUSAMH;  WUIIOCTPUPOBAaTbH  OCHOBHBIE

48. [ToBopor. 1 BUABI JBIDKCHHUM, B TOM YHCJIE C ITOMOIIBIO 04.03

49. Pemenue 3amgay no 1 KOMITBIOTEPHBIX IIPOTPaMM. 04.03
TeMe
«ITapannenbHbIi
nepenoc. [IoBopor».

50. Pemenue 3anau no 1 11.03
Teme «JIBUKEHUs.

51. KonTpoabHas 1 11.03
pabora Ne4
«JIBHKEHUSD).

I'masa XIV. HauanbHble cBeleHNs U3 crepeoMerpun. (84)

52. [Ipenmer 1 OOBSICHATH, YTO TAKOE MHOTOTPaHHUK, ero rpanu, | 18.03
CTepPEOMETPHUH. péopa, BEPIIUHEIL, JIAArOHAJIH, KaKoOu
MHOTOrpaHHHK. MHOTOIPAHHHK  HA3BIBACTCA  BBLUIYKIBIM, 4TO
Tpuama. TAaKoe N-YroJbHAA TpPH3MA, €& OCHOBAHMA,

OokoBble TpaHum U pEOpa, Kakas MpuU3Ma
[Tapamenenunen. o =
Ha3bIBACTCS MPSIMOM M Kakas HAKJIOHHOM, YTO

53. O0bem Tena. 1 Takoe  BHICOTA  MNpHU3MbI, Kakas  mpmsma | 18.03

54. CoiicTBa 1 Ha3bIBaCTCS  MapajuiefenunenoM u  Kako | 25.03
IPSAMOYTOIEHOTO napajieJienuIe]] Ha3bIBaeTCsl MPAMOYTOJIbHBIM;
napasieenumesa. (bopM}:JmpOBaTL u OGOEHOBBIBaTI) YTBEPKICHUS

55 Tluparma. 1 O CBOWCTBE NMAroHaNeH Mapaielenunena u O [z 3

KBaJpare JUaroHau MPSIMOYTOJILHOTO

56. Hwmrp 1 napaienenumnena; o0bsICHIATh, YTO Takoe 00bEM 08.04

57 Konyc. 1 MHOTOTPaHHHKa;  BHIBOIMTE (¢ momomsio | 08.04

38. Cdepa u map. 1 npuHnuna  Kasanmeepu) dopmyny  o6wvéma | 15.04

59. Pemrenue 3a1a4 1o 1 IPSIMOYTOJIBHOTO MapajuleNenunena; OOBsACHATh, | 15 (04

TEMEC
((MHOFOTpaHHI/IKI/I)).

Kako MHOTOTpaHHMK Ha3bIBA€TCsl MHUPaMMJIOHN,
YTO TaKO€ OCHOBaHUE, BEpILMHA, OOKOBBIE TPAHHU,
O60okoBble pEOpa M BHICOTA NHUPAMUIBI, Kakas




nUpamMHa Ha3blBACTCS MPABHIBHOM, YTO TaKOE
aroeMa TPaBUIBHON NHPaMUABL, IMPHUBOIAUTH
¢bopmyny 00bEMa MUpaMUIbI; OOBSCHITH, KaKoe
TEJIO HA3bIBACTCS IIMIIMHIPOM, YTO TAKOE €ro OCh,
BBICOTA, OCHOBaHHUS, paauyc, OokoBast
MIOBEPXHOCTh, 00pasyromue, pa3BépTka OOKOBOU
MOBEPXHOCTH, KAKUMH (POPMYJIaMU BBIPAXKAIOTCS
00béM W IUIOmAns OOKOBOW MOBEPXHOCTH
OWINHAPA; OOBACHATH, KAKOE TENI0 Ha3bIBACTCS
KOHYCOM, YTO TaKO€ €ro 0Ch, BBICOTA, OCHOBAHUE,
O0KOBasi MMOBEPXHOCTh, 0Opaszyrolme, pa3BEPTKa
OOKOBOM ITOBEPXHOCTH, KaKUMH (HOpMyIaMu
BBIpA)XatOTCsl 00BEM KOHYCa U TUIONIalb OOKOBOM
MIOBEPXHOCTH; OOBSCHATH, Kakas ITIOBEPXHOCTh
Ha3bIBaeTCs cepoil W Kakoe TeNIO Ha3bIBACTCS
[IapoM, YTO TaKO€ paguyc U Auamerp cdepbl
(mapa), kakuMu (HopMyliaMu BEIPAKAIOTCS 00BEM
mapa W Iuomans cdepsl; HU300paxkarb U
pacro3HaBarb Ha PHCYHKax pU3MYy,
napajuiesienune],, MupamMuIy, HIHHAP, KOHYC,
mIap.

00 akcuomax IIaHuMeTpun. (2yac)

60. 06 akcuomax 1 22.04
MJIAHUMETPUHU

61. 06 akcuomax 1 22.04
TJIAHUMETPUHU

IToBropenue. Pemenue 3axa4. (8 yac)

62. IToBTOpEHuE. 1 OOBACHATH U3yUYEHHbIE TOHATHS, 29.04
HauanbHble (hopMynHMpoBaTh U J0Ka3bIBaTh U3yUEHHbIE
reOMETPUYECKUE TEOPEMBI; UCIIOIb30BaTh NU3yUYEHHBIN MaTepualn
CBE/ICHUS. MIpH pEelIeHUH 3a]]a4 Ha BHIYHMCIICHUE,

[TapannensHbie JI0Ka3aTeIbCTBO U IIOCTPOEHUE, IIPU
MIpsIMBIE. HE00XOUMOCTH MPOBOAUTH MO XOAY PEIICHUS

63. [ToBTrOpeHwue. 1 JIOTIOJIHUTEBHBIE TOCTPOEHHUS; CONIOCTABIIATh 29.04
TpeyronbHUKH. MOJTYYECHHBIN pe3ybTaT C YCIOBUEM 33/1a4H;

64. [ToBTOpEHue. 1 aHAJIU3UPOBaTh BO3MOXKHBIE ClIy4aH, B 3a7a4ax 06.05




TpGYTOJILHI/IKI/I. Ha MOCTPOCHUC UCCIICAOBATH BO3MOXKXHBIC

65. [ToBTOpEHUE. 1 clIy4aw. 06.05
OKpY)KHOCTb.

66. [ToBrOpenue. 2 13.05
YeThIpexyroJbHUKH. 13.05
MHOTroyrobHUKH.
[Tnomanu duryp.

67. IIpomexyTounas 1 20.05
aTrTecTauus.

68. O6o06maromuii ypok 1 20.05
3a Kypc reoMeTpuu 9
KJacca

Hroro 68 21
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