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IHosicHuTEIbLHAA 3aNIMCKA

Pabouass mporpamma yudeOHoro mpeamera «leomerpusi» ans 9 xmacca  paspaborana Ha
ocHoBe  DemepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTAaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, yTBEp)KACHHAs MuUHHUCTEPCTBOM OOpazoBaHus M Hayku oT 17.12.2010r. Ne 1897,
[IpukazoB MunoOpHayku Poccum ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHeceHUH
m3menennit B ®I'OC OO0 ot 17 gexabps 2010 . N 1897», T'eomerpus. PaGouas mporpamma x
yueOnnky JI.C.AtanacsHa u apyrux. 7-9 Kijaccel: mocobwe Ui yduTesnedl oO0rieo0pa3os.
yupexnenuit / B.®.byry3oB. - 2-e usn., mopab. - M.: Ilpocsemenue, 2013 u ydyeOHUKA ISt
o0meoOpazoBarebHBIX yupexkaeHuii [eomerpus. 7-9 xmaccel: y4eb. st 001IeoOpa3oBar.
opraHm3anuii ¢ npwi. Ha ekTpoH. Hocurene / [JI.C.Aranacsn, B.®.byry3os, C.b.KamomiieB u
ap.]. - 3-e u3a. - M.: [Ipocsemenue, 2015;

Ilesmm: pa3BuTHE y y4JaluXxcsi MNPOCTPAHCTBEHHOI'O BOOOPAKEHMSI U JIOTMUECKOTO MBIIIICHUS
nyTéM CHCTEMAaTH4eCKOTO W3Y4YEeHHUS CBOWCTB TE€OMETPHUYECKHX (HUTyp Ha IUIOCKOCTH U
IIPUMEHEHHUS 3TUX CBOWCTB IIPU PELICHUU 3a1a4 BBIYUCIUTEILHOIO U KOHCTPYKTUBHOIO XapaKTepa.
Cy1iecTBeHHas poJib IPU 3TOM OTBOAUTCS Pa3BUTUIO FEOMETPUUYECKON HHTYULUU.

3agaum:
® - HAyyUTh YYAIIMXCSl BBINOJHATH JCHCTBHS HAJ BEKTOPAMHU KaK HalpaBJICHHBIMH
OTpE3KaMH;
L] -IIOBHAKOMUTH C HCIIOJIB30BAHUECM BGKTOpOB n METOIa KOOpIII/IHaT HpI/I peIHeHI/II/I
TFE€OMETPHUYCCKHX 3a71a4;
® - Pa3BUTh YMEHHE YHAIIHUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmnapar npu
PEIICHUY TEOMETPUICCKUX 3139,
- pacIIMpUTh 3HAHUS YYaIIUXCSI O MHOTOYTOJIbHUKAX;
- pacCMOTPETh MOHATHS IJTMHBI OKPY>KHOCTH U IO KPyTa AJs UX BHIYUCICHUS;
- IO3HAKOMHUTH YUYAIIUXCS C MOHSATHEM JIB)KEHHS U €70 CBOWCTBAMHU;
- IaTh Ha4aJbHOE MPEICTABICHHE O TeJaX U MTOBEPXHOCTSAX B MPOCTPAHCTBE.

Kosmm4ecTBo yacos

[To mporpamme — 68 .

[To yueOHOMY many — 68 .

DaKTUYECKH IIAHUPYETCs MPOBECTH — 68 4.

IInanupyemblie pe3yJibTaThbl 0CBOEHHS Y4eOHOI0 npeaMeTra
JInyHOCTHBIE pe3yJIbTaThI:
Y ooyuarowezoca cpopmupyemca:

[] pa3BUTHE JIOTHYECKOTO U KPUTHIECKOTO MBIIIJICHHS, KYJIBTYPhI pedH, CHIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPHMEHTY;
] cocoOHOCTB K TTPEOIOICHHIO CTEPEOTHUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OTIBITA;
[] kauecTBa JMYHOCTH, 00ECTIEUHNBAIOIINE COLUANBHYIO MOOUIBHOCTh, CIOCOOHOCTD
MIPUHUMATH CAMOCTOSITEITLHBIC PEIICHUS;
[] kauecTBa MBILIUIEHUS, HEOOXOAUMBIE IS alaliTallii B COBPEMEHHOM OOIIECTBE;
(] mHTEpEC U yBaXXCHUE K APYTHM Haponaam Poccun u Mupa, IpUHSATHE WX, MEKITHHYECKASI
TOJIEPAHTHOCTb, TOTOBHOCTh K PaBHOIIPABHOMY COTPYIHUYECTBY;
[] yBa)XeHHE K JINYHOCTH U €€ TOCTOMHCTRBY, TOOpOKEIaTeTbHOE OTHOIIICHNE K
OKpYXaroIlUM, HETEpPIUMOCTh K JIFOOBIM BH/1aM HACWJIMSA U TOTOBHOCTb ITPOTHBOCTOSTH UM;
[] yBa)XeHHE K IICHHOCTSIM CEMbH, JIFO0O0BH K MPHUPOJIE, IPU3HAHUE IEHHOCTH 370POBBS,
CBOETO M JPYTUX JIOACH, ONTUMHU3M B BOCIIPUSTHH MHPA;
] mOTpeOHOCTh B CAMOBBIPAKCHUH U CaMOpEaI3alii, COUATLHOM IPU3HAHNY;
(] mo3uTHBHAs MOpajbHasi CAMOOIICHKA U MOpPaJIbHbIE UyBCTBA — YYBCTBO TOPIOCTH MPH
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CJIEIOBaHUH MOPaJbHBIM HOpMaM, MEePEKUBAHNE CThIJA U BUHBI IPU UX HapylIeHuu. B

paMKax JesTeTbHOCTHOTO (TMTOBEACHYECKOT0) KOMITOHEHTA OyIyT C(hOPMHUPOBAHBI:
Oobyuatrowguiica noayyum 603MOHCHOCMb O hopmuposanus:

[ sbipasicennoti ycmonuugoil yueobH0-no3HABAMENbHOU MOMUBAYUU U UHMEPECA K YUEeHUIO,

[ eomosHoCcmu Kk camoobpazo8anuio u camo8oCRUMAHUIO;

[ adexsamHou NO3UMUBHOU CAMOOYEHKU U H-KoHyenyuu,

[ komnemenmunocmu 6 peanuzayuu OCHO8 epaiCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U

OessmenbHOCU,

[l MopanvbHo2o co3Hanus Ha KOHBEHYUOHATbHOM YPOBHE, CHOCOOHOCMU K PeuleHUo

MOPANbHBIX OULEMM HA OCHO8E YUEMa NOZUYULL YUACTHUKOS OULEMMbL, OPUEHMAYUU HA UX

MOMUBHL U YYECMBA, YCMOUYUBOE CLe008aAHUe 8 NOBEOCHUU MOPATbHLIM HOPMAM U

IMUYeCKUM MpebOBaAHUAM,

[ amnamuu Kak 0CO3HAHHO20 NOHUMAHUSL U CONEPENHCUBAHUS UYBCTNEAM OPY2UX,

8bIPAICAIOULENICS. 8 NOCMYNKAX, HANPAGIEHHbIX HA NOMOWb U 0DecneueHue O1acononyyus.

A0eKBAMHO CAMOCMOAMENbHO OYEHUBAMb NPABUTLHOCHb 8bINOIHEHUS OCICBUsL U 6HOCUMb

HeobX00uMble KOPPEKMugbl 8 UCNOIHEHUE KAK 8 KOHYe Oelicmeust, makK u no Xooy e2o

peanuzayuu;

[ ocHO8 npocno3uposanus Kak nped8udenus 6yoyuux cooblmuii u pazéumus npoyecca.

MeTtanpeameTHble pe3yabTaThl

Pezcynamuenvie YY/|
Ooéyuarowuiica nayuumces:
(] menernonaraHuio, BKJIKOUasi IOCTAaHOBKY HOBBIX 1I€JIEH, MpeoOpa3oBaHre MPAKTHUECKOM
3aJlaud B TIO3HABATEIIHHYIO,
[ caMOCTOSITEIbHO aHAJIM3UPOBATh YCIOBHS TOCTUKEHUS LIEIH Ha OCHOBE yuéTa
BBIJICTICHHBIX YIUTEJIEM OPUSHTHPOB JICUCTBUS B HOBOM Y4eOHOM MaTepHale;
) mIaHupoBaTh MyTH JOCTHKEHUS LIETei;
BotnyckHuK noayuum 603mMoiCHOCHb HAYUUMbCA:
[ camocmosamenvHo cmagums HOBble yuebHble yeau U 3a0adu;
[l nocmpoenuio HCu3HeHHbIX NIAHO8 80 BPEMEHHOU NePCHeKmuse;
[ npu naanuposanuu 00Ccmudicenus yeiel CamMocmosmenbHo, NONHO U A0eK8AmMHO
VUUMBIBAMb YCILOBUSL U CPEOCMBA UX OOCIUNCEHUS,
[ 8bl0enameb anvmepHamueHvle cnocodbl OOCMUNCEHUS Yelu U bloupams Haubosee
aghghexmusnwili cnocoo;
[ ocnosam camope2ynayuu 8 y4eOHOU U NO3HABAMENbHOU 0esamelbHOCmU 8 (popme
OCO3HAHHO20 YNPABIEHUSL CBOUM NOBEOEHUEM U OesiMeNbHOCMbIO, HANPAGIeHHOU HA
docmudicere NOCMasleHHbIX Yelell,
[ ocywecmensims no3HABAMENbHYIO pehiekcuto 8 OMHOWEHUU OeUCEUL N0 PeUUEeHUIO
VUeOHbIX U NO3HABAMENbHBIX 3A0aU;
[ adexeamHo oyenusamv 00beKMUBHYIO MPYOHOCHb KAK Mepy (akmuueckoeo uiu
npeononazaemo2o pacxooa pecypcos Ha peuienue 3a0ayu; a0eKk8amuo OYeHU8ams ceou
B03MONCHOCMU OOCMUNCEHUSL Yelu ONPeOeleHHOU CIONCHOCIU 8 PA3TUUHBIX chepax
CamMoCmosmenvHol 0essmeibHOCMU,
[ ochosam camopezynayuu SMOYUOHAILHBIX COCTMOSHULL
[ npunazamo 6o1e8vie ycunus u npeooosesams mpyoHOCmMU U NPensimcmeus Ha nymu
docmudicenus yenel.
Kommynukamuenwvie YY/[
Oobyuarowuiica nayuumcs:
(] aZleKBaTHO OIIEHUBATh MPABUIBLHOCTH WU OITMOOYHOCTH BBITIONHEHUS y4eOHoi 3anaun. Ee
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;
] oco3HAHHOE BJIaJICHUE JIOTHYECKUMHU JICHCTBUSAMU OIPEICIICHUS MOHATHIA, 00001IeHuS,



YCTaHOBIICHHSI aHAJIOTUH, KJIACCH(PUKALIMK HA OCHOBE CaMOCTOSTEIHHOTO BEIOOpA OCHOBAHUH U
KPUTEPHUEB, YCTAHOBICHUE POJIOBHUJIOBBIX CBA3EH;

[] ycTaHaBIMBaTh NPUYMHHO-CIICICTBEHHBIE CBS3U; CTPOUTH JIOTHYECKOE PacCyKACHHUE,
YMO3aKJIFOUE€HHE U BBIBOJIBI;

[l co3naBark, MPUMEHATH U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMUECKHE CpecTBA. MOAETH U CXEMBI
JUIs pelleHus y4eOHbIX U II03HaBaTeIbHbIX 3a/1ad;

[l opraHn30BBIBaTh y4eOHOE COTPYTHUYECTBO U COBMECTHYIO ICATEIILHOCTD C YUUTEIEM U
CBEPCTHMKAMU: OIIPENEIIATh LIEJH, pacipeaeneHie GQyHKIUN 1 poiell y4aCTHUKOB, B3aUMO/IEHCTBHE
1 001mue crocoOsl paboThl; YMEHHE padoTaTh B TPYIIE: HAXOAUTH 00IIee pelIeHne U pa3peniarh
KOH(JIMKTBI HA OCHOBE COIVIACOBaHMsI ITO3ULIMH U yueTa HHTEPECOB; CllyyaTh [IapTHEpa;
(bopMynupoBaTh, ApryMEHTHUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

] chopMHpOBaHHOCTH yueOHOM U O0ILEN0Ib30BaTEIbCKON KOMIIETEHTHOCTH B 00J1aCTH
MCTOJIb30BaHMs HH(OPMALIMOHHO- KOMMYHUKAITMOHHBIX TEXHOJIOTH;

] nepBOHaYasIbHbIC IPEJICTABICHHS 00 UAEAX U O METO/laX MaTeMaTuKU Kak 00 YHUBEpCaIbHOM
SI3BIKE HAYKW U TEXHUKH, O CPE/ICTBE MOJICIIMPOBAHUS SIBICHHUIA U MPOLIECCOB;

(] BUAieTh MaTeMaTUUECKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHOM CUTyalluy B APYTUX JAUCLMILIIMHAX, B
OKpY’KaroUEen )KU3HU;

] HaXOAUTH B PA3IMUYHBIX UCTOUHUKAX HHPOPMAIUIO, HEOOXOAUMYIO Ui PEeLIeHUs
MareMaTu4ecKux MpolieM, 1 IPeACTaBIsATh € B MOHITHOH (hopMe, MPUHUMATH PEIICHUE B
YCJIOBUSAX HEMOJIHON U N30BITOYHOM, TOUHON U BEpOATHOCTHOW MH(POPMALUH;

] mOHMMATh ¥ UCIIOJIH30BaTh MAaTEMAaTUYECKUE CPECTBA HATNITHOCTH JUIsl MIUTIOCTPALIUH,
MHTEpHpeTaluy, apryMeHTal1HY;

(] BBIIBUTATH TUTIOTE3BI IPH PEIICHUN YIEOHBIX 3a/1a4 ¥ MOHUMATh HEOOXOIUMOCTh MX TPOBEPKU;
] npUMeHATh UHAYKTUBHBIE U JETyKTUBHBIE CIIOCOOBI PACCyX/I€HU, BUJIETh PA3JINYHbIE
CTpaTeruy peuieHus 3ajad;

] HOHUMATh CYIIHOCTb aJIrOPUTMUYECKUX IPEANUCAaHUH U YMEHHE AeHCTBOBATh B COOTBETCTBUU C
MPEIOKEHHBIM aJITOPHUTMOM;

[] caMOCTOSATENIHO CTaBUTh L€JIM, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUIs PELIeHUs] y4eOHBIX
MaTeMaTH4YeCKUX MpoOIeM;

[l apryMeHTHpOBaTh CBOIO TOUKY 3PEHHUS, CIIOPUTh M OTCTAaUBAaTh CBOIO MO3UIIMIO HE BPAXKA€OHBIM
U1 OIIIIOHEHTOB 00pa3oMm;

[] 3aaBaTh BOPOCHI, HEOOXOUMBIE JIsl OPTaHU3aUN COOCTBEHHO 1€ TETbHOCTH U
COTPYIHHUYECTBA C MAPTHEPOM;

[] ocyIecTBIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

(] azeKBaTHO UCIOJIb30BaTh PeUb ISl IUIAHUPOBAHUS U PETYIISILIUY CBOEH 1€ATEIbHOCTH;

[} azeKBaTHO UCIIONIb30BaTh PEUYEBbIC CPEACTBA /IS PEIICHUS pa3IMYHBIX KOMMYHUKAaTHBHBIX 3371a4;
BJIAJIETh YCTHOM U MMCbMEHHOHN Peublo; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAaHUE,

[l opraHn30BBIBaTh W TUIAHKPOBATH YIEOHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHHKAMH,
OIIPeNeIIATh e U GYHKIUU YIaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHS; MIJIAHUPOBATh 00IIHe
CrocoObI paboThI;

] ocyImecTBIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeHCcTBUI MapTHEPA, yMETh YOSKIaTh;

(] paboTarh B IpyImIie — yCTaHABIUBATh paboyrie OTHOLIEHUS, 3 ()EKTUBHO COTPYIHUYATH U
CIOCcOOCTBOBATh MPOAYKTUBHOM KOOIEPAIlH; HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTD
MPOIYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIIBIMH;

] ocHOBaM KOMMYHUKaTHBHOH peduieKkCui;

(] MCTIONB30BaTh a/ICKBAaTHBIE SI3BIKOBBIE CPEJICTBA IS OTOOPAXKESHHUSI CBOMX YYBCTB, MBICTICH,
MOTHBOB U IOTPEOHOCTEH;

[J oToOpaxarb B peuu (onucaHue, 00bICHEHNE) COJEpKaHUE COBEPILIAEMBIX JEHCTBHI Kak B popme
TPOMKOM

COIMATM3UPOBAHHOM peyuH, Tak ¥ B (opMe BHYTPEHHEH peuH.

Boinycknuk noayuum 603mMO0MCHOCHIb HAYUUMbCA:



[ yuumeieams u KOOpOUHUPOBAMb OMAUYHBIE OM COOCMBEHHOU NO3UYUU OPY2UX JH00el 8
compyoHuyecmee,

] yuumuleams pasznvie MHeHUs U UHMepecyl U 0O0CHOBLIBAMb COOCMBEHHYIO NO3UYUIO;

[ noHuMames omHOCUMENLHOCIb MHEHUU U NOOX0008 K PeUeHUI0 npooiembl;

1 npodyxmueno pazpeuwiams KOHGIUKMbL HA OCHOBE YYEMA UHMEPECO8 U NO3UYULL BCeX
VUACMHUKOB, NOUCKA U OYEHKU

ANbMEPHAMUBHBIX CNOCOD08 pazpeuteHUsi KOHPAUKMOS, 00208apUBaAmMbCsl U NPUXOOUMb K 00ujemy
PEWEHUIO 8 COBMECMHOU 0essMeTbHOCMU, 8 MOM YUCTe 8 CUMYAYUU CHOIKHOBEHUS UHMEPECOB,

[ 6pame Ha cebsi uHUYUAMUBY 8 OP2AHUZAYUU COBMECTHO20 Oelicmausi (0en1080e TUOEPCme0),

(1 oxa3zvieams noOOepIUCKY U codeticmeue mem, on Ko2o 3a8Ucum 00CMudiCeHue Yeiu 8 COBMECMHOU
oesmenbHOCu,

[l ocywecmensams KOMMYHUKAMUBHYIO PehieKCUto KaK 0CO3HAHUE OCHOBAHULL COOCMBEHHbIX
Oelicmsuii u Oelicmeuii NapmHéepa

(1 6 npoyecce KommyHuUKayuu OOCMAamoyHo MO4HO, NOCIe008AMENbHO U NOJIHO NEPeddsanms
napmuépy HeobXo0UMY0 UHGOPMAYUIO KAK OPUEHMUP 051 ROCMPOEHUs. OeUCMBUSL.

Ho3nasamenvuvie YY/[

Oodyuarowuiica nayuumesn:

] ocHOBaM peanu3aliy MPOEKTHO-UCCIIEA0BATENIbCKOM 1eATENbHOCTH;

[ mpoBOAUTH HAOIONEHUE U SKCIIEPUMEHT O] PyKOBOJICTBOM YUUTEIS;

(] oCcymIeCTBIATh PACHIMPEHHBIN MOUCK WH(POPMALIMHU C UCTIONB30BAaHIEM PECYPCOB OMOIHOTEK U
Hurepnera;

[J co3naBarhk ¥ NpeoOpa30BbIBATH MOJEIIN U CXEMBI JJIs PEILICHUS 3a/ay;

] ocylIiecTBIATh BBIOOP Hanbonee 3pPEeKTUBHBIX CIIOCOO0OB pelleHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHH;

(] 1aBath ONpeeiIeHUE TOHIATUIM;

(] ycTaHaBIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBSI3U;

[} OCYHIECTBIISATH JJOTUYECKYIO ONIEPALMIO YCTAHOBJIEHHS POJOBUIOBBIX OTHOIIEHNU, OTPAHUYEHHE
MIOHSTHS,

1 00001m1aTh MOHATHS — OCYIIECTBIIATH JOIMYECKYIO ONEpaltio epexoja OT BUOBBIX MPU3HAKOB K
POZOBOMY MOHSTHIO, OT MOHATHS C MEHBIITUM OOBbEMOM K MOHATHUIO C OOJIBIINM 00BbEMOM;

[] ocyIecTBIATh CpaBHEHHE, CEPUALMIO U KIacCU(UKAINIO, CAMOCTOSATEIBHO BBIOMpasi OCHOBAHUS
U KPUTEPUU JJIs1 YKa3aHHBIX JIOTUYECKUX ONEPALIUL;

[l cTpouTh Kiaccu(UKAIMIO Ha OCHOBE JUXOTOMHUUYECKOTO JIeJeHUs (Ha OCHOBE OTPHUIIAHNUSA);

) CTPOUTH JIOTHUECKOE PACCYK/IEHUE, BKIIIOUAIOIEe YCTAHOBIEHUE MPUYNHHO-CIIEICTBEHHBIX
CBsI3EM;

] 0OBSACHATH SIBICHUS, IPOLECCHI, CBA3U U OTHOILEHUS, BBISIBIIIEMbIE B XO/1€ UCCIIEIOBAHNUS;

[] 0CHOBaM 03HAKOMHUTEIBHOTO, U3y4arOIIEro, YCBAUBAIOIIETO U IIOMCKOBOTIO YTEHUS;

] CTPYKTYypUpPOBaTh TEKCTHI, BKJIIOUasi yMEHUE BBIJIEISTH [JIABHOE U BTOPOCTETIEHHOE, INIaBHYIO
UJICI0 TEKCTa, BBICTPANBATh MOCIIEI0BATEIbHOCTh OMMCHIBAEMBIX COOBITHIA;

] paboTarb ¢ MeTapopaMu — MOHUMATh EPEHOCHBIN CMBICI BBIPAXKEHUMN, TOHUMATh U
yrnoTpeoasiTh 000pOTHI PeUH, TOCTPOESHHBIE Ha CKPBITOM YIOA00JIEHNH, 00pa3HOM CONMKEHUN
CJIOB.

Buvinycknuk nonyuum 603moxucHOCHb HAYHUMbBCA:

[ ocnosam peghnexcusnoz2o umeHusi;

[l cmasumo npobnemy, apeymenmuposams e€ akmyaibHOCMb,

[ camocmosamenvHo npo8ooums UCC1e008anue Ha 0CHOB8e NPUMEHEHUs Memo008 Habo0eHUs U
9KCnepumenma,

IIpenmeTHbIe pe3yabTarbl

Oobyuarowuiica nayuumcs:



OIIEpUPOBATh C Ha4YaJIbHBIMU OHATUAMU TPUTOHOMETPUU U BBINOIHSTH JIEMEHTAPHbIE
ornepauuy HaJ QyHKIUSAMHU yIJIOB:

pemarh 3a7a4M Ha JI0Ka3aTeIbCTBO, ONMUPAACh HA U3yUYEHHBIE CBOMCTBA (PUTYp M OTHOIICHUI
MEXy HUIMH U IPUMEHSISI U3Y4CHHBIE METO/IBI IOKa3aTeIbCTB;

BBIYUCIIATH IUIOIIAU KPYTOB M CEKTOPOB; JUIMHY OKPYKHOCTH, JUIMHY IyTU OKPYKHOCTH;
pelars 3a7a4y Ha J1I0Ka3aTelbCTBO € UCIOJIb30BaHUEM (OPMYII JUTMHBI OKPYKHOCTH U JUTHHBI
IyTH OKPYXHOCTH, (hOpMYII TuIomaneit puryp;

pelars NpakTUYECKUE 3aa4H, CBSI3aHHBIEC C HAXOXKICHUEM T€OMETPUYECKUX BEINYMH
(ucronp3ys MpU HEOOXOMMOCTH CIIPABOYHUKHU M TEXHUUECKHE CPEICTBA).

BBIYHCIIATH IJIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHIIOB; BBIYMCIIATH KOOPAUHATHI CEPEIUHbI
OTpE3Ka;

HCII0JIb30BaTh KOOPAWHATHBINA METOJ JUI U3YYEHHUS CBOMCTB NPSAMBIX U OKPYKHOCTEH.
OIIEpUpPOBATh C BEKTOPAMU: HaXOJUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB, 3aJJaHHBIX
TreOMETPUYECKH, HAXOJUTh BEKTOP, PaBHBIN ITPOU3BEICHHUIO 3aJaHHOIO BEKTOpa Ha YUCIIO;
HAaXOJIUTh JJIsl BEKTOPOB, 3a/IaHHbIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
Pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPIMHATHI IPOU3BEACHUS BEKTOPA Ha YU CIIO, IPUMEHSIS
IIPU HEOOXOIMMOCTH COUETATEIbHBIN, IEPEMECTUTENbHBIN U PACIPENCIIUTENbHBIN 3aKOHBI;
BBIYHCIIATH CKAJIIIPHOE ITPOU3BENCHNE BEKTOPOB, HAXOAUTD IOl MEXKAY BEKTOPAMH,
yCTaHaBJIMBATh NEPIEHAUKYISIPHOCTD MPSMBIX.

BJIaJICTh KOMIIETEHLIUSMU: 103HABATEIbHOM, KOMMYHUKAaTUBHOM, UHPOPMALTMOHHON U
pedreKCUBHOM;

paloTarh B rpymnmax, apryMeHTHPOBaTh U OTCTaUBaTh CBOIO TOUKY 3PEHMS;

pacrno3HaBaTh Ha YepTekax, PUCYHKaX, MOJEISIX U B OKPYXKAIOLEM MUPE TUIOCKUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKUE (PUTYDBI;

pacrno3HaBarh pa3BEPTKHU KyOa, MPsIMOYTOJIbHOTO Napajulesenuieia, IpaBUIbHON MUpaMubl,
LWIMHIpPA U KOHYCA;

OTIpeENATh MO0 JMHEWHBIM pa3MepaM pa3BEPTKU (GUTYpPHI JIMHEWHbIE pa3Mepbl caMon
¢burypsl 1 H20060poT;

BBIUYUCIIATH 00BbEM MPSIMOYTOJIBHOTO Napajuleenunesia.

Odyuarowuiica noayuum 03MOHCHOCHIL HAYUUMBCA:

UCNONBL306AMb KOOPOUHAMHBLI MEMOO 0I5l U3YHUEHUSl COUCME NPSMBIX U OKPYHCHOCHEIL.
BLIYUCTAMb NAOUAOU PUSYD, COCMABTEHHBIX U3 08YX UU DOJLlee NPIMOY20bHUKOS,
napanienocpammos, mpeyeoibHuKo8, Kpyed u Cekmopa

npuobpecmu Onvlm NPUMEHeHUs. A12e0PauYecKoeo U MpUeOHOMempUu4ecKko2o annapama u
uoell 0BUINCEHUsL NPU PEUUEHUU 3A0aY HA BbIYUCTEHUe NI0WA)el MHO20Y20bHUKOS.
0811a0emsb KOOPOUHAMHBIM MEeMOOOM PeueHUs 3a0ay Ha 8bIYUCTIeHUE U OOKA3AMENbCMEO;
npuodpecmu ONbIM UCNONIb308AHUSL KOMILIOMEPHBIX NPOSPAMM OJis AHAU3A YACTIHBIX
CIyuaes 83aUMHO20 PACHOLONCEHUST OKDYHCHOCIEN U NPIMbLX;

peulams MmamemamuieckKue 3a0a4u U 3a0ayu U3 CMENCHbIX NPEOMemo8, 8bINONHIMb
npakmuyecKkue pacuémoi,;

BLIYUCTAMb 0OBbEMBL NPOCIPAHCMBEHHBIX 260MEeMPULECKUX uyp, COCMasiIeHHbIX U3
NPSMOY20NIbHbIX NAPANLELENUNed0s;

Yenyoums u pazeums npedCcmasieHus 0 NPOCMpPAHCIMEEHHbIX 2eOMemMPUYecKux usypax;
NPUMEHAMb NOHSIMUE PA3ZBEPMKU Ol BbINOTHEHUs. NPAKMUYECKUX PACUEMO8E.

Conepxxkanue y4eOHOro npeamera

1-3. HoBTopenue. (2 4) Bekrtopsl. (8 4) Meroa koopauHar (10 4)

[Tonsitue BexkTOpa. PaBeHCTBO BEKTOPOB. CII0KEHHE M BHIYUTAHUE BEKTOPOB. YMHOKEHUE BEKTOpPA
Ha uucno. PasznoxeHue BekTopa MO JABYM HEKOJUIMHEApHbIM BeKTOpaMm. KoopauHarel BeKTOpa.
[Ipocreiimue 3aga4u B KOOpAUHATAX. YPABHEHUSI OKPYKHOCTH U NpsMoil. [[puMeHeHrne BeKTOpoB U
KOOpAMHAT MPU PEIICHUH 3aa4.



OcHOBHas 11e/Ib — HAyYUTh YYaIIUXCs BBIMOJIHATH ACHCTBUS HAJ BEKTOPAMHU KaK HalpaBICHHBIMU
OTpEe3KaMH, YTO BaXHO U NPUMEHEHHS BEKTOPOB B (PM3MKE; MMO3HAKOMHUTH C HCIIOJIb30BAHHEM
BEKTOPOB M METOAA KOOPIMHAT MPH PEIICHUH T€OMETPUYECKHX 3aj1ad. BekTop ompenensercs Kak
HAIpaBJICHHBIN OTPE30K U ACUCTBHS HaJl BEKTOPAMH BBOIATCS TaK, KaK 3TO NPUHATO B PU3MKE, T. €.
KaKk JCWCTBUS C HalpaBlICHHBIMH OTpe3kaMu. OCHOBHOE BHHMAaHHE JIOJDKHO OBITH YIIEJIEHO
BBIPA0OTKE YMEHHI BBINOJIHATH ONEPAIllM HaJ BEKTOPaMH (CKJIAJBIBaTh BEKTOPHI 10 MpaBHJIAM
TPEYroJbHUKA U MapajiesiorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a
TaKkKe BEKTOP, PaBHBIN MPOU3BEICHUIO TAHHOTO BEKTOPA Ha JAHHOE YHUCIIO).

Ha nmpumepax moxa3biBaeTcs, Kak BEKTOPbl MOTYT HPUMEHSTHCS K PEIICHUIO T€OMETPUUYECKHX
3agad. JlemoHcTpupyeTcst 3()(EKTHBHOCTh NpUMEHEHUS (GOpPMYI Ui KOOPIAMHAT CEPEIHHBI
OTpE3Ka, PACCTOSIHUS MEXAY IBYMS TOUKAMH, YPaBHEHUIH OKPY)KHOCTH M TMPSIMOH B KOHKPETHBIX
TeOMETPHUCCKUX 3aJadax, TeM CaMbIM JaeTCs MPEACTAaBICHUE 00 H3YyYEHUH TI'€OMETPHYCCKHX
¢buryp c moMoIb METOIOB aareOpHlI.

4. CooTHOLIEHNS MeAY CTOPOHAMY M YIVIAMH TpeyrojbHuka (11 4)

CuHyc, KOCMHYC M TaHI€HC yIa. Teopembl CHHYCOB M KOCHUHYCOB. PenieHue TpeyroJbHHMKOB.
CkansipHO€ NPOU3BEACHUE BEKTOPOB U €ro NMPUMEHEHHE B I'€OMETpUYECKUX 3anadax. OCHOBHas
Lelb — pa3BUTh YMEHME Y4YalIMXCS NPUMEHATb TPUTOHOMETPUYECKUH ammapar IpU pelICHUU
reOMETPUYECKUX 33/1a4.

Cunyc u kocunyc no6oro yria ot 0° 10 180° BBOAATCS C MOMOIIBI0 €TUHUYHON MOTYOKPYKHOCTH,
JIOKa3bIBAIOTCA TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOAMTCS emie onHa (opMmyia IUIOMAan
TpeyroJbHUKA (IIOJIOBMHA MPOU3BEIECHUS JIBYX CTOPOH Ha CHHYC yIvla MEXJy HUMM). DTOT anmapar
IIPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkainsipHOe IpOM3BEICHUE BEKTOPOB BBOJAMUTCSA Kak B (U3MKe (IPOMU3BEIEHHE AJIUH BEKTOPOB Ha
KOCHHYC yIila MEXAy HHMMH). PaccmarpuBaroTCsi CBOMICTBAa CKaJIAPHOIO IPOU3BENEHUS U €ro
IIPUMEHEHHE IIPU PEILIEHUU T€OMETPUYECKUX 3a/1ay.

OcHOBHOE BHHMaHHUE CIEAyeT YyAEIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B IMPUMEHEHUH
TPUTOHOMETPHUUECKOTO ammapara Ipy pelIeHNH TeOMETPUUYECKHX 3a1ad.

5. JliuHA OKPY/KHOCTH M ILI0IAAbL Kpyra (12 u)

HpaBI/IJ'II)HBIG MHOFOYFOJ'II)HI/IKI/I. OKp}’)KHOCTI/I, OIMKUCaHHas1 OKOJIO HpaBI/IJ'IBHOFO MHOFOYFOJ'II)HI/IKa 158
BNHcaHHas B Hero. [locTpoeHue mpaBUIIBHBIX MHOTOYTOJBHUKOB. JmuHa okpyxHocTH. [lnmomans
Kpyra.

OcHOBHasl LIeTb — PACIIMPUTH 3HAHWE YYAIIUXCS O MHOIOYTOJIbHUKAaX; PacCMOTPETh MOHATHUSA
JUIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra U ¢GopMynbl A UX BblUMcleHUs B Hauane Tembl naercs
oTpesieNieHNe TMPaBUIBHOTO MHOTOYTOJIbBHMKA U PAcCMaTpUBAIOTCS TEOPEMbI 00 OKPYXKHOCTSX,
OHHC&HHOﬁ OKOJIO HpaBI/IJ'II)HOFO MHOFOyFOJIBHI/IKa nu BHHC&HHOﬁ B HCTO. C IIOMOIIIBIO OHHC&HHOﬁ
OKPYKHOCTH PEIIAOTCS 3a7a4u O MOCTPOSHUU MPaBUIBHOTO IIECTUYTOJIBHUKA U MPABUIBHOIO 2re-
erJ'II)HI/IKa, €CJIN 1aH HpaBI/IJILHBIﬁ H-yl"OJ'H)HI/IK.

@opMysbl, BBIpAXKAIOIIUE CTOPOHY MPABUIBHOIO MHOTOYTOJIbHUKA W PaguyC BIHMCAHHOW B HETO
OKPYKHOCTH Yepe3 pajuyC ONMHMCAHHOW OKPY>KHOCTH, UCIOJB3YIOTCS TIPH BBIBO/IE (OPMYI JTHHBI
OKPY>KHOCTH M IJIONIaId Kpyra. BeIBoj onupaeTcss Ha MHTYUTUBHOE MPEACTABICHUE O TIpeiesie: Ipu
HeOFpaHI/I‘—IeHHOM YBe.]'H/I‘—IeHI/II/I quciia CTOpOH HpaBI/IJ'II)HOFO MHOFOerJII)HI/IKa, BIIMCAHHOTO B
OKPYXHOCTb, €r0 MEPUMETP CTPEMHUTCS K JJIMHE 3TOH OKPYXKHOCTH, a IUIOLIAAh — K IUIOHIaJH
KpyTra, OTpaHUYEHHOTO OKPY>KHOCTBIO.

6.JIBmkennsi (8 1)

OtoOpaxkenne mockoctd Ha cebs. [lonstue mBwkenus. OceBass W LEHTpaldbHAs CHMMETPHH.
[TapamnensHbiit nepenoc. IloBopor. Hanoxenus u ABUKEHUS.

OcHOBHasi 1eJIb — TMO3HAKOMHUThH YYalllUXCAd C TIOHATHEM JBWKEHHS M €ro CBOWCTBaMHU, C
OCHOBHBIMHM BHJaMU IBMXKEHHMH, CO B3aMMOOTHOIICHHMSMH HAJOXKECHHUNW W ABMXKEHHHU. JIBIDKEHME
IJIOCKOCTA BBOAUTCA KaK OTOOpaKE€HHE IUIOCKOCTH Ha  cebs, COXpaHSIoIee pacCTOSTHUE




Mexay Toukamu. [lpm paccMoTpeHMH BHIOB JBWXKEHUNW OCHOBHOE BHUMAHUE YIEISAETCS
MMOCTPOCHUIO O0Opa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYrOJbHUKOB IMPH OCEBOW M IIEHTPAIbHOMN
CUMMETPUSX, MMapaJIeIbHOM IepeHoce, moBopore. Ha addekTHhIX npuMepax IOKa3bIBaeTCs
MPUMEHEHHUE JIBIKCHUN MIPU PEIICHUU FeOMETpUYECKHUX 3a1ad. [loHsATHE HaloKEeHUs OTHOCUTCS B
JTAHHOM KYypC€ K YUCIIy OCHOBHBIX MOHATHUN. JlOKa3bIBAETCs, YTO MOHSATUS HAIOKEHUS U JIBUKCHUS
SIBIIIIOTCS OKBUBAJICHTHBIMH: JII0O00O€ HAJIOKEHHUE SIBIIACTCS JBIKEHHWEM INIOCKOCTH M OOparTHO.
N3ydeHne nokazarenbcTBa HE SBISETCS O0s3aTENbHBIM, OJHAKO CIIEAYET PAcCMOTPETh CBS3b
MMOHATHH HAJIOXKSHUS U IBYKCHHS.

7. HauajbHBIE CBeIeHUS M3 cTepeoMeTpuH (8 1)

[Ipenmer crepeomerpusa. leomerpuyeckue Tena W IOBEPXHOCTH. MHOTOrpaHHUKH: IIPU3MA,
napajuieNienures], mupamuaa, (GOpMyibl I BBIYHUCICHHUS HX O00bEMOB. Terna W MOBEPXHOCTU
BpalleHHS: [IIUHIP, KOHYC, cdepa, map, GopmMybl s BEIYUCICHUS X TUIONIAACH MTOBEPXHOCTEH
1 00bEMOB.

OcHoBHasl 1IeJIb — J1aTh Ha4yaJbHOE MPEACTABICHUE O TeJaX W IMOBEPXHOCTAX B MPOCTPAHCTBE;
MMO3HAKOMHTh YUYaIIUXCS C OCHOBHBIMU (POpMYJIaMH ISl BBIYMCIICHUS TUIOMIAZCH MOBEPXHOCTEH U
00BEMOB Te€Jl.

PaccmoTpenne npocTeiimmx MHOTOrpaHHUKOB (ITpU3Ma, Mapajuielienuieaa, MupaMuIbl), a TAKxKe Tel
Y TIOBEPXHOCTEH BpalleHus (LWINHIpa, KOHYyca, chepsl, 1apa) MPOBOAUTCS HA OCHOBE HAIVISIHBIX
MpeCTaBIeHUM, 0€3 MPUBIICUCHHS] aKCUOM cTepeoMeTpuu. PopMysbl 1Ji BBIYUCICHUS OObEMOB
yKa3aHHBIX Tell BBIBOASTCS HAa OcHOBe mpuHImna KaBanbepu, popMysbl 11 BEIYMCIEHUS TUIOMIACH
OOKOBBIX TIOBEPXHOCTEH UIWJIMHIpPA W KOHYCa TONYYalOTCS C TOMOMIIBIO Pa3BEPTOK ITHUX
noBepxHocTel, hopmyra miomanu chepbl MPUBOIUTCS 0€3 000CHOBAHUS.

8. 00 akcuomax reomerpuu_(2 4.)

becema 06 akcmomax reoMeTpum.

OcHOBHas 1ieNIb — Jark Oojiee TIyOOKOE NPEACTABICHHE O CHUCTEME aKCHOM IUTAHUMETPHUA U
aKCHOMaTH4YECKOM METO/C.

Paznmuunbie cucTeMbl akCMOM, pa3IMUHbIE CTIOCOOBI BBEJICHUS TTOHITHS paBeHCTBA PUryp.

9. IloBTOopenue. Pemenne 3agau (7 4)

TemaTuueckoe IJIAHUPOBAHUE

No Tewma paznena KonuuecTBo yacos o KonunuectBo 4
porpamme KTII
1. BBogHoe noBropenune 2 2
2. Bekropsr 8 8
3. Merton koopUHAT 10 10
4. CooTHoOILIEHNs MEXKy CTOPOHAMH U YIIIAMH 11 11
TpeyroibHUKa. CKansgpHOE MpOU3BeICHHIE
BEKTOPOB
S. JUIMHa OKPYKHOCTH M IJIOUIA/Ib Kpyra 12 12
6. JIBvOKeHHS 8 8
7. HauanbHble CBEIEHUS U3 CTEPEOMETPUN 8 8
8. OO0 akcromax IJIaHUMETPUU 2 2
9. IToBTOpenue. Penrenne 3ama4 7 7
Hroro: 68 68

KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE



Ne Tema ypoka Konunuec | Heypounbie XapaKkTepucTHKa OCHOBHBIX BHOB YUCOHOU
ypoka TBO bopMbI NESTEIIbHOCTH YUaIuXCs
4acoB
1 yeTBepTH
IMoBTOpeHuUe 3a Kypc 8 Kiacca. (2uac)

1. [ToBTOpEHue. 1

TpeyronpHuKH.
2. [ToBTOpEHue. 1

YeThIpexyroJbHHUKH.

I'maBa IX. BekTopsbl. (8 yac)

3. [TonsTHE BeKTOpA. 1 dopmynupoBaTh onpeeacHus u
PaBeHCTBO BEKTOPOB. WUTIOCTPUPOBATH MOHSATHS BEKTOpA, €r0 JUTHHBI,
4 OTKIaBIBaHNE 1 KOJUTUHEAPHBIX u paBHBIX BEKTOPOB;
BEKTOpA OT AAHHOH MOTHBHPOBATh BBEJCHHWC IMOHATHA W JCHCTBHIA,
CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOLIUMU
TOUKH. npuUMepaMH, OTHOCSIIMMCA K  (DU3UYICCKUM
= Cymma 1Byx 1 BEKTOPHBIM BEJIIMYMHAM; IPUMEHATh BEKTOPHI U
BEKTOPOB. 3aKOHBI JCHCTBUS HaJ HUMU npu pelieHnn
CJIOJKEHUS BEKTOPOB. TCOMCTPHUUYCCKUX 3a1a4.
[IpaBuino
napasuiesiorpaMmma.
6. CyMMa HEeCKOIBKHX 1
BEKTOPOB.
7. Brruuranue 1
BEKTOPOB.
8. [Tpoussenenue 1
BEKTOpa Ha YUCJIO.
9. IIpumenenne 1
BEKTOPOB K
perieHuto 3a1ad.

10. CpenHsist THHUS 1
TpAareIHH.

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

11. Pasnoxxenue BexTopa 1 OOBsCHAT, W WUIIOCTPUPOBATH  TOHATHUS
110 JByM MPSIMOYTOJILHOM CUCTEMBI KOOPIUHAT, KOOpIUHAT
HEKOJTHHEAPHBIM TOYKA W KOOPJAHMHAT BEKTOPA; BBIBOIUTh U
BeKTOpAM. WCIIONBb30BaTh TPU pEIIeHUH 3a1ad  (HOopMyIIbl

KOOPJIMHAT CEepPEJMHBI OTpPe3Ka, JUTMHBI BEKTOPA,

12. Koopunarst 1 pacCTOSTHUSL MEXIy IBYMSI TOYKAMH, YPaBHEHHUS
BEKTODPA. OKPY’KHOCTH U TIPSMOM.

13. CBs3b MEXIY 1
KOOpJIWHATAMHU
BEKTOpa U
KOOpJIMHATAMH €r0
HavaJsia ¥ KOHIIa.

14. [IpocTeitmue 3anaun 1




B KOOpAWHATax

15.

YpaBHEHUE TUHUU
HAa TUIOCKOCTH.
VYpaBHeHue
OKPY>KHOCTH.

16.

VYpaBHeHus
OKPY>KHOCTH.
Pewenue 3anay.

17.

YpaBHEHHE NIPAMON.
Pemenue 3anay.

18.

Penrenue 3amau
METOJIOM KOOPJIHMHAT.

19.

Pemenune 3agau
METOZOM KOOPJAUHAT.

20.

KonTpoabnas
padora Nel
«Metop
KOOpAUHATY.

I'naBa XI. CooTHO1IEHUE MEKIY CTOPOHA

MM M yIJIaMHU TpeyrobHuka. CkaJsipHOe MPou3BeJleHUue BEKTOP

21.

Cunyc, KOCHUHYC,
TaHI'€HC yIJIa.

1

22.

OcHoBHOE
TPUTOHOMETPHUECKO
€ TOXKJECTBO.
DopMyibl
IIPUBEICHUS.

23.

®opMmyisl 11
BBIYMCIICHUS
KOOpAUHAT TOYKH.

24.

Teopema o momaau
TpEyroJbHUKA.
Teopema cuHycCOB.

25.

TeopeMa KOCHHYCOB.

26.

Perenue
TPEYTOJIbHUKOB.

27.

N3mepurtenbHble
paboTHI.

28.

Yron mexny
BEKTOpaMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB.
CxkansapHoe
MIpOU3BeICHUE B
KOOpJMHATax.

dopMynHupoBaTh u WILTIOCTPUPOBATH
OIIpeleeHUs] CHHYCa, KOCHHyCa M TaHIeHCa
ymoB o 0° mo 180° BBIBOAMTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO U  (POPMYIIbI
npuBeACHUS; (OPMYIUPOBATH H  JOKa3hIBATh
TEOpPEMbl CHHYCOB M KOCHHYCOB, NMPUMEHATh MX
MpHU pEIICHUH TPEYTOJHHUKOB; OOBSICHATH, Kak
UCTIOJIB3YIOTCS TPUTOHOMETpHUUYECKUe (HOpMYIIbl B
W3MEpUTENBHBIX ~ pa0oTax Ha  MECTHOCTH;
(GbopMynupoBaTh  OIpENeNieHHe yriia MEeXay
BEKTOpDAMH W  CKaJSIPHOTO  INPOW3BEACHUS
BEKTOPOB; BBIBOAUTH (OPMYNTy CKaJISIpHOTIO
MPOU3BEACHUSI dYepe3 KOOPAMHATHl BEKTOPOB;
(dopmMynupoBaTh U 0OOCHOBBIBATh YTBEPXKACHUE
O  CBOWCTBaX  CKaJsIPHOTO  TPOW3BEACHUS;
UCIIOJIb30BaTh CKAJIIPHOE TPOU3BEJCHUE IpHU
pelIeHny 3a1ad.




29.

CpoiicTBa
CKaJISIpHOTO
IIPOU3BENCHUS
BEKTOPOB.

30.

[Ipumenenue
CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB K
pELIEHNUIO 3a/1au.

31.

KonTpoabHas
padora Ne 2
«CooTHomeHust
MesK/ly CTOPOHAMHU
U yriiaMu
TPeYroJIbHUKA.

I'masa Xll. Jlanna okpyxHOCT

U ¥ IIomaab kpyra. (12 gac)

32.

[IpaBunbHBIN
MHOT'OYTOJIbHUK.
OKpyXHOCTb,
OIMCAHHAsA OKOJIO
IIPaBUJIBHOTO
MHOT'OYTOJIbHUKA.

1

33.

DopMyIsl 11
BBIYMCIICHUS
IJI0IAH
IIPaBUIILHOTO
MHOI'OYT'OJIbHUKA,
€ro CTOPOHBI U
paguyca BIUCAaHHOU
OKPYKHOCTH.

34.

Pentenue 3amaq Ha
BEIUHCIICHHUE
IJTOIIaAu, CTOPOH
MPaBUILHOTO
MHOTOYTOJIbHHUKA U
pannycoB
BITMCAHHOM U
OIMMCaHHOM
OKPY)KHOCTH.

35.

[Toctpoenue
IMpaBUJIBHBIX
MHOT'OYTI'OJIbHUKOB.

36.

JUInHa OKPY>KHOCTH.

37.

JlnvHa OKPYKHOCTH.

Penrenue 3amau.

@opMyIupOBaTh  ONPENCIICHUE  IPaBUIIBHOIO
MHOTOYTOJIbHHKA; (POPMYITHPOBATh U JOKA3hIBATH
TEOpeMbl 00 OKPYXXHOCTSIX, OINHCAHHOH OKOJIO
IPAaBWJIBHOTO MHOTOYIOJIbHMKA M BIIMCAaHHOW B
HEro; BBIBOAMTb M HCIOJNb30BaTh (POPMYIbI AJIS
BBIUMCIICHUS IUIOIIA I IIPABUJIBHOTO
MHOIOYrOJIbHMKAa, €ro CTOPOHBI W paauyca
BIIMCAHHON OKpPYKHOCTH; peliarh 3aJadd Ha
NIOCTPOEHHE IPABUIBHBIX MHOI'OYT'OJIbHUKOB;
OOBSICHATH MOHATHS JUIMHBI OKPYXHOCTH U
IUIOIAAM  KpYra; BBIBOAUTH (HOPMYIBl IS
BBIYMCIICHUS JUIMHBI OKPY>KHOCTHU U JJIUHBI 1yTH,
IUIOIIAIN Kpyra ¥ IUIOIIAJU KPYrOBOTO CEKTOpa;
MIPUMEHSTH 3TU (GOPMYIIbI IIPU PELLIEHUU 3a4a4.




38.

[Lnomane kpyra.
[Imomaae KpyroBoro
CEKTOopa.

39.

[lnomane kpyra.
[Tnomans kpyroBoro
cektopa. Pemienue
3ajau.

40.

Pewenue 3anay.
JlnvHa OKpYKHOCTH
U IUIOIIAJIb KpyTa.

41.

Perenue 3anau.
JnuHa OKpy>KHOCTH
Y IJIOIIA/Ib Kpyra.

42.

Pemenne 3agau.
JlnvHa OKpYKHOCTH
U IUTONIaJb KpyTa.

43.

KonTpoasnas
padora Ne3 «/lniuna
OKPY/KHOCTH U
IUIOINA/Ib KPYIa»

I'masa XIII. IBuskenust. (8 uac)

44,

OTtoOpaxenue
IUIOCKOCTH Ha ce0s.

45.

TlonaTne OBUXKEHUS.

46.

Pemenne 3aga4 mmo
TeMe «llousTue
JIBUOKEHU.

47.

[TapannenbHbIN
MIEpeHoc.

48.

[ToBopoT.

49.

Pemenue 3anad o
TeEME
«[TapannenbHbli
nepenoc. [IoBopor».

50.

Penrenne 3amay no
Teme «JIBUKEHUs».

ol

KonTpoabnas
padora Ne4
«JIBHKEHUSD).

OOBSICHATB, YTO TaKOE OTOOpaKEHUE TUIOCKOCTH
Ha cebd M B KaKOM CIlydae OHO Ha3bIBAETCS
IBHKEHHEM IUIOCKOCTH, OOBICHATH, YTO TaKOeE
oceBas CHUMMETpHsI, IEHTpPaJIbHAs CUMMETPHS,
napajuieabHbIiI MepeHoc H MIOBOPOT;
000CHOBBIBATh, YTO AT OTOOPAKEHUSI TNIOCKOCTH
Ha ce0sl SABISIOTCS OBIDKEHUSIMH, OOBICHSITH,
KakoBa  CBSI3b  MEXKJY  JABHXKCHUSMU U
HAJIOKEHUSIMU;,  WILTIOCTPUPOBaTb  OCHOBHBIE
BUJBI JBIJKEHHH, B TOM 4YHCJIE C IOMOIIBIO
KOMITBIOTEPHBIX TPOTPamMM.

I'naBa X1V. HauajbHbIe cBeae

HHS U3 cTepeoMeTpuu. (84)

52.

[Ipenmer
CTEPEOMETPHMN.
MHoOrorpaHHuK.
[Tpuszma.
[Tapamienenunen.

1

OOBACHATD, YTO TAKOE MHOTOTPaHHUK, €0 T'PaHH,
péopa, BEPILINHEIL, JIAATOHAJIH, KaKo
MHOTOTPAaHHMK HAa3bIBACTCS  BBINYKIBIM, YTO
Takoe N-yroipHas Ipu3Ma, €€ OCHOBAaHMA,
OokoBble TpaHn U pEOpa, Kakas mpU3Ma




53. O6wem Tena. 1 Ha3bIBAETCsl MPSAMOM M Kakas HAKJIOHHOH, YTO
54. CBoiicTBa 1 Takoe  BbICOTA  MPU3MBI, Kakas IpuU3Ma
HPSIMOYTOIBHOTO HA3bIBACTCS  MApaJUICNENHIEOM H  KaKOu
napajuleJienune/l Ha3blBae€TCs MPSIMOYTOJIbHBIM;
napasuiesienunesna.
(dbopMynupoBaTh U OOOCHOBBIBATH YTBEPKICHUS
59. IInpamuna. 1 O CBOICTBE JMaroHajeil mapasenenunena U o
6. Humazap 1 KBaJpare JIMaroHam PAMOYTOJILHOT'O
57. Komnyc. 1 napajuiejenumneaa; oObICHITh, YTO Takoe 00BEM
58. Cdepa u wap. 1 MHOTOTPAaHHMKA;  BBIBOAUTH  (C TOMOIIBIO
) Pelticiine 3aa1 110 1 npuniuna  KaBamsepu)  dopmyny  o6néMa
MPSIMOYTOJILHOTO TapajuleNenunena; OObsICHSITD,
feme Kakoil MHOTOTpaHHUK Ha3bIBaeTCsl MHPaAMUIOH,
«MHOTOrpaHHUKHY. YTO TAKOE€ OCHOBAHME, BEPILIMHA, OOKOBHIE IPAHHU,
OokoBble pEOpa W BHICOTA MUPAMUJIBI, Kakas
nUpamMiia Ha3bIBACTCS IMPABHIBHOW, YTO TaKoe
anopemMa MPaBUIBLHONW NHUPAMUIBI, MPUBOIUTH
bopmyny 00bEMa mUpPaMUIbI; OOBSICHATH, KaKoe
TEJIO HA3BIBACTCS IMJIMHIPOM, YTO TAKOE €ro OCh,
BBICOTA, OCHOBAHHA, panumyc, OokoBast
MOBEPXHOCTh, O0Opa3yromue, pa3BépTka OOKOBOM
MIOBEPXHOCTH, KaKUMH (POPMYIIaMH BBIPAKAIOTCS
00béM u mom@aab OOKOBOM MOBEPXHOCTH
WIMHIPA; OOBSCHATH, KaKoe TEJO Ha3bIBACTCS
KOHYCOM, 4TO TaKOe €ro 0Cbh, BHICOTa, OCHOBaHUE,
O0KOBasi IOBEPXHOCTh, 0Opasyroliue, pa3BEépTKa
OOKOBOW MMOBEPXHOCTH, KakuMH (hopmynamu
BBIpAXXAIOTCSI 00BEM KOHYCa U TUIONIAAh OOKOBOM
MOBEPXHOCTH; OOBACHATH, Kakasi IOBEPXHOCTh
Ha3bIBaeTCs cepoil W KaKkoe TeNO Ha3bIBACTCS
IapoM, YTO TaKoe Paguyc U Juamerp chepbl
(mwapa), kKakuMH OpMYyJIaMU BbIpaXaroTcsi 00bEM
mapa M IUom@ab cdepsl; H300paxarh U
pacro3HaBarb Ha PHCYHKax IpHU3MY,
napajjenenune], NUpamMuy, LUWIHHAP, KOHYC,
miap.
00 akcuomax mIaHuMerpun. (2yac)
60. 06 akcuomax 1
TUTAHUMETPUU
61. 006 akcuomax 1
TUTAHUMETPUHU
IToBropenue. Pemenue 3axa4. (7 yac)
62. IloBTOpEHuE. 1 OOBACHATH U3yUYCHHBIE TOHATHS,
HauansHbre (hopMyITUpPOBATh U TOKA3bIBAaTh N3yYCHHEIC
reoOMeTpUUYECKUE TEOPEMbI; UCIIOIb30BATh U3YUEHHBIN MaTepual
CBEIICHHS. MIPH PEUICHNUH 33/1a9 Ha BHIYHCIICHUE,
[TapannenbHble JI0Ka3aTeNIbCTBO U MOCTPOCHHE, IPU
TIpsIMBIE. HEOOXOIMMOCTH TIPOBOIUTH 110 XOIY PEIICHHS
63. [ToBropenwue. 1 JIOTIOJTHUTENbHBIE TOCTPOEHUS; CONIOCTABIATh
TpeyroiabHUKH. MOJTYYECHHBIH PE3YIBTAT C YCIOBHEM 33/1a49H;
64. [ToBTOpEHUE. 1 aHAJIU3UPOBATh BO3MOXKHBIE ClIydaH, B 3aJ1a4ax

TpeyronpHuKH.

Ha MOCTPOCHHUE UCCIICAOBATE BO3MOXKHEIC




65.

IToBTOpEeHue.
OKpYXHOCTb.

66.

IToBTOpeHue.
YeThIpexyrojJbHUKY.
MHOrOoyroinbHUKH.
[Tnomanu duryp.

67.

IIpomeskyTouHast
arrecTranms.

68.

O6o0maromuii ypok
3a Kypc reomeTpuu 9
KJlacca

ClIy4au.

Hroro

68
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