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PABOYAS ITPOI'PAMMA

10 reoMeTpUum
9 kaacce
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IlosicHuTeNLHAA 3alIMCKA

Pabouass mporpamma yueOHOro mnpeamera «leomerpusi» st 9 kiacca pa3paborana Ha ocHoBe DenepalbHOrO TOCYIAPCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHus, yTBEepKIeHHas MuHucTtepcTBOM oOpaszoBaHust W Hayku otT 17.12.2010r. Ne 1897,
[TpukazoB Munobpnayku Poccun ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O Buecenun uzmenenuii B ®I'OC OOO ot 17 nmexabps 2010 . N
1897», T'eomerpus. Pabouast mporpamma k yueOnuky JI.C.ATanacsHa u Apyrux. 7-9 Kimaccel: MocoOue Mg YIUTeNel o0rieo0pa3oB. yupexacHui /
B.®.byry308B. - 2-¢ u3a., nopabd. - M.: [Ipocsemenue, 2013 u yueOHuKa 1 001Ie00pa30BaTeNbHBIX yUpexacHuii [eomerpus. 7-9 kimaccel: yuel. st
001eo0paszoBar. opranuzanui ¢ nmpui. Ha 3ekTpoH. Hocutene / [JI.C.AranacsH, B.®.byry3os, C.b.Kagomues u ap.]. - 3-e u3a. - M.: [IpocBemenue,
2015; OOIT OO0 MKOY Hosoycnenckoit COLL.

Henun: pa3BuTHe y ydamuxcs IPOCTPAHCTBEHHOTO BOOOPaKEHHS U JIOTUYECKOTO MBILIUIEHUS MYTEM CUCTEMATUYECKOIO M3Yy4EHHUS! CBOWCTB
reoMeTpU4YecKux (Uryp Ha IJIOCKOCTH M MPUMEHEHUS STUX CBONCTB MpPU PEIICHUU 3a7ad BBIYUCIUTEIHHOTO M KOHCTPYKTHBHOTO XapakTepa.
Cy1iecTBeHHas poJib IIPU 3TOM OTBOAUTCS Pa3BUTUIO FEOMETPUUYECKON MHTYULIUU.

3agaum:
® - HAayYUTh YYAIIUXCS BBITIOJHATH JCUCTBHUS HaJl BEKTOPAMH KaK HAIPaBICHHBIMU OTPE3KaMH;
L -IIOBHAKOMUTH C UCIIOJIB30BAHHUCM BGKTOpOB U MCTOda KOOpI[I/IHaT HpI/I peIHeHI/II/I FCOMeTpI/I‘IGCKI/IX 3ajJ1a4,
® - pPa3BUTh YMEHHE YHAIIUXCS NPUMEHATh TPUTOHOMETPUYECKUI anmnapar Ipy peleHUN FeOMETPUYECKHX 3a,/1a4;
L] - paCHH/IpI/ITI) 3HAHUA yqanmxca (0] MHOFOYFOJ'II)HI/IKaX;
L] - paCCMOTpeTB TIOHATUA OJINHBI OKPY)KHOCTI/I U 1Jiomaan prra JUIA UX BBIYHUCJICHUSA,
L] - IIOBHAKOMUTH yqamplxc;{ C ITIOHATUEM OABUXCHUA U €TI0 CBOﬁCTBaMH;
L] - 1aThb HAYAJIbHOC Hpe)ICTaBJ'IeHI/Ie O TCJIaxX U HOBerHOCTSIX B HpOCTpaHCTBe.

Kosm4ecTBo yacos
ITo mporpamme — 68 .
[To yueOHOMY MIaHy — 68 u.
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Ilnanupyemblie pe3yJjbTaThl OCBOEHNS y4eOHOr0 MpeIMeTa
JInyHOCTHBIE pe3yJIbTaThI:
Y ooyuarowezoca cpopmupyemcs:
[Ipa3BUTHE JOTHYECKOTO U KPUTUYECKOTO MBIIIUICHUS, KYJIBTYPBI PEYH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY
[1crmocoOHOCTH K MPEOIONICHUIO CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;
[lkadyecTBa JIUYHOCTH, 00ECIIEYMBAIOIIIE CONUATHHYIO MOOMIILHOCTD, CIIOCOOHOCTh IIPUHIUMATH CAMOCTOSITEIIHHBIC PEIICHHUS;

[IkauecTBa MBIIJICHHA, HCO6XOZ[I/IMBIC AJI agarTalliid B COBPEMCHHOM O6LHCCTB€;
DI/IHTepeC H YBAXXCHUC K IPYI'MM HapoaaM Poccuu n MHpa, IPUHATHEC UX, MEXITHUYCCKAA TOJICPAHTHOCTH, TOTOBHOCTE K PaBHOIIPABHOMY

COTPYAHUYECTBY;
[lyBaskeHME K JTMYHOCTH U €€ IOCTOMHCTRY, 100pOXKeIaTeIbHOE OTHOIIEHHE K OKPY’KaIOIIUM, HETEPIIUMOCTD K JIFOOBIM BUJIaM HAaCHUJIUS U

TOTOBHOCTB TIPOTHBOCTOSTH UM;
[JyBakeHHE K IEHHOCTSIM CEMbH, JTIOOOBb K MPUPOJIE, MPU3HAHKUE [IEHHOCTH 3/I0POBBS, CBOETO U JAPYTHX JIO/EH, ONTUMU3M B BOCIIPUSTUN
MUDA,
[ImoTpeOHOCTh B CAMOBBIPAXXEHUH U CaMOpeaTn3alui, COIUaIbHOM NPU3HAHUY;
[JIMMO3UTHBHAS MOpabHAS CAaMOOIICHKA U MOPAJIbHBIE YYBCTBA — YYBCTBO TOPIOCTH MPH CIICAOBAHUU MOPAIBHBIM HOPMaM, TIEPEKUBAHUE CThI/IA
Y BUHBI [IPU UX HapylIeHUU. B paMkax nesTenbHOCTHOTO (MTOBEIEHYECKOTr0) KOMIIOHEHTa OynyT cpOpMHUPOBAHBbIL:

Oodyuarowuiica noayyum 603MOHCHOCHb 014 PopMuposanus:
CevipasiceHHOU ycmotuugot yuebH0-no3HA8AMeNbHOU MOMUBAYUY U UHMePecd K Y4eHUio;
[leomosHocmu k camoobpazoeanuio u camo80CnUMAaHuIO;
LlaoexsamHuoil nO3UMUBHOU CamooyeHKu u A-konyenyuu,
ClkomMnemenmuocmu 6 peanuszayuu 0CHO8 paACOAHCKOU UOCHMUYHOCMU 8 NOCMYNKAX U OeAmelbHOCMIU,
Cmopanvhoeo co3nanus Ha KOHEEHYUOHANbHOM YPOBHE, CHOCOOHOCMU K PeUeHUI0 MOPATbHbIX OUeMM HA OCHO8e Y4éma No3uyull Y4acmHuKos
OounemMmbl, OpUEHMAYUU HA UX MOMUBLL U YYECMEBA,; YCMOUYUBOE C1e008AHUE 8 NOBEOCHUU MOPATbHbIM HOPMAM U IMUYECKUM MPEOOBAHUAM;
ClomMnamuu kax 0CO3HAHHO20 NOHUMAHUS U CONEPENCUBAHUS UYBCMBAM OPY2UX, 8bIPANCAIOWELCS 8 NOCMYNKAX, HANPABIIEHHbIX HA NOMOWb U
obecneuenue O1A20NONYHUUA AOEKEAMHO CAMOCMOSIMENbHO OYEHUBAMb NPABULLHOCHb GLINOIHEHUS 0CUCMBUsL U BHOCUMb He00X00UMble
KOppeKmusbl 8 UCNOIHeHUe KaK 8 KOHYe 0elicmaus, max U no Xo0y e20 peaiu3ayuil;
LlocHo6 npoeHo3uposanus Kaxk npedsudenust Oyoyuux coobimuil u passumus npoyecca.

MeranpeaMeTHblie pe3yibTarbl

Pecynamuenvie YY/[

Oobyuarowguiica nayuumcs:
[luenenonaraHuro, BKJIIOYasi IOCTAHOBKY HOBBIX IIeJieil, mpeoOpa3oBaHue MPaKTHYECKOH 3a/1a4 B IO3HABATEIBHYIO;

[lcaMOCTOSATEIbHO AHAJIU3UPOBATh YCJIOBHA JOCTHUIKCHUS LICJIM HA OCHOBC yqéTa BBIACJICHHBIX YUUTCIIEM OPUCHTUPOB JEUCTBUS B HOBOM



y4eOHOM Marepuase;

(ImIaHupOBaTh MYTH JIOCTHKEHHS TIEJIeH;

BoinyckHuk nonyuum 803moxucHOCHb HAYYUMbCA:

ClcamocmosimenvHo cmagums HOGble YueOHble yeau U 3a0ayil;

Clnocmpoenuto JcusHeHHbIX NIAHOE 80 6PEMEHHOU NePCneKmuee;

Cnpu nranuposanuu 0ocmudiceHus yeieil CamoCmosimenbHo, NOIHO U A0eK8AMHO YYUMblamb YCI06USL U CPEOCMBA UX OOCIUNICCHUSL,
Clevloensamo anvmepHamughvie cnocotbl 00CMUINCEHUS Yeau U 8bloupams Haubdoee 3¢hhekmuevlii cnocoo;

Clocnosam camopezynsayuu 6 yueOHol U NOZHABAMENbHOL 0esIMelbHOCIU 8 (hopMe 0CO3HAHHO20 YNPAGIeHUsl CBOUM NOBEOeHUEM U
0esAmenbHOCMbIO, HANPAGIEeHHOU HA O0CMUMNCEHUEe NOCMABTIEHHBIX Yenell;

Cocywecmensimos no3HasamenvHy1o peghiekcuio 8 OMmHOueHUU 0etucmauli o peuleHuio y4eOHbIX U NO3HABAMENbHbIX 340aY;
Caoexsammno oyenusams 00beKMUGHYIO MPYOHOCHb KAK Mepy (hakmuiecko2o uliu npeonoidzaemozo pacxood pecypcos Ha peuiteHue 3a0a4u,

A0EKB8AMHO OYEHUBANMb CEOU BOZMONCHOCIMU OOCUNCEHUS YellU ONPEOeNEHHOU CLONCHOCIU 8 PAZIUUHBIX CHEPax camoCmosmenbHou
oessmenbHOCU;

Uocnosam camope2yniayuu SMOYUOHAIbHBIX COCMOSHUT,

Unpunazamo 6onesvie ycunus u npeoooieéams mpyoOHOCmuU U NPensmcmeuss Ha nymu O0CMUdMCeHUs yelel.
Kommynurkamuenwvie YY/
Obyuarowguiica nayyumcesa:
[lajexBaTHO OLIEHMWBATh MPAaBUIBHOCTH UM OIIMOOYHOCTh BBIOJHEHUS yueOHOM 3a1aun. Ee 00beKTHBHYIO TPYIHOCTh U COOCTBEHHbBIE BO3MOXHOCTH
€€ pelIeHus;
[loco3HaHHOE BJaJICHUE JOTMUECKUMH JICHCTBUSMU OIIpeIesICHHs! TOHSTUH, 00001IeHNs, yCTaHOBJICHUS aHAJIOTHH, KJlacCu(UKAI[MK HA OCHOBE
CaMOCTOSITENILHOTO BBIOOpA OCHOBAaHUI M KPUTEPHUEB, YCTAHOBIEHUE POAOBUJIOBBIX CBSI3EH;
[lycTaHaBJINBaTh IIPUYNHHO-CIIEJCTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKOE PACCYXkKIECHUE, YMO3aKIIOUEHNE U BBIBOJIBI;
[lco3naBarb, IPUMEHSTH U IPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CpeACcTBA. MOJEI U CXEMBI 7S peIlIeHHs y4eOHbIX U [I03HABATENIbHbIX 33/1a4;
[lopraHu30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JAESTEIbHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONIPEJIENIATh e, pacipe/eneHie GpyHKIUn
U poJiel y4aCTHUKOB, B3aUMO/JIEHCTBUE U 00IIHEe crIOCOOB! padOThl; yMEHUE padoTaTh B IPYIIIE: HAXOAUTH O0IIee peleHUe U pa3periaTb KOHQIUKThI
Ha OCHOBE COIVIACOBaHMA MO3MLIMN M yueTa MHTEPECOoB; cay4ars NapTHepa; (opMyInpoBaTh, apryMeHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
ClcopMupoBaHHOCTH Y4eOHOM U 0OIIEN0Ib30BaTEICKOM KOMIIETEHTHOCTH B 00JIACTH MCHOIBb30BaHUS HH(OPMAIIMOHHO- KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM;
[ImepBoHaYaIbHBIE IIPEACTABICHUS 00 HICSIX U O METOAAX MATEMATHKH KaK 00 YHHBEPCAILHOM SI3bIKE HAyKH U TEXHUKH, O CPEJICTBE MOJECIIUPOBAHMSI
SIBJIEHUW U MPOLIECCOB;
[/BHIETH MAaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUU B JPYTUX AUCUUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;
[JHaXOUTh B PA3IUYHBIX MCTOYHUKAX UH(OPMALIHIO, HEOOXOIUMYIO JIJIsl pEIIEHUs] MaTeMaTHUeCKUX MTPOo0JIeM, U IIPE/ICTABIISATh €€ B IOHATHOU dopme,
MIPUHUMATh PELICHHE B YCIOBUSAX HETOIHON U N30bITOYHOM, TOUHOW U BEPOSTHOCTHON MHPOPMALINH;
[/IIOHUMATh U UCIOJIb30BATh MaTEMAaTHUYECKUE CPEACTBA HAITISIIHOCTH /U1l WULTFOCTPALMK, HHTEPIIPETALMN, apTyMEHTaIH;



[IBBIIBUTATH TUIIOTE3bI IIPH PEIICHUH YUeOHBIX 3a1a4 U MOHUMATh HEOOXOAMMOCTh UX MTPOBEPKH;

[IMpUMEHSI T HHIYKTUBHBIC U AETyKTUBHBIE CIIOCOOBI PaCcCyKICHH, BUJIETh Pa3JIMYHbIC CTPATETUU PEUICHHS 33134,

[ImOHMMATh CYIIHOCTh AJITOPUTMHUYECKUX MIPEANUCAHUI U yMEHHUE JIeHCTBOBATH B COOTBETCTBUHU C MPETIOKEHHBIM aJITOPUTMOM;
[JcaMOCTOATENBHO CTABUTH II€JIU, BEIOUPATh U CO3/IaBaTh allTOPUTMBI JIJISl pEIIeHHUs yUeOHBIX MaTeMaTUYeCKUX Mpooiem;

[lapryMeHTHpPOBATh CBOIO TOUKY 3PEHHSI, CHOPUTH U OTCTAUBATh CBOIO MO3UIIHIO HE BPAXKAECOHBIM JUIsl OIIIIOHEHTOB 00pa3oM;

[3a1aBaTh BOMPOCHI, HEOOXOAMMBIE JIJISl OpraHU3alui COOCTBEHHOM JIeSTENHHOCTU U COTPYAHUYECTBA C TApTHEPOM;

[locyIIecTBIATh B3aMMHBIA KOHTPOJIb 1 OKa3bIBaTh B COTPYIHHYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIT;

[JaJIleKBaTHO MCIOJIb30BaTh peyb JUISl IJIAHUPOBAHUS U PETYIISIIUU CBOEH JesITeTbHOCTH;

[lajexBaTHO UCIOJIB30BATh PEUYEBBIE CPEJICTBA ISl PELICHUS PA3IMYHBIX KOMMYHHKATUBHBIX 3a/1a4; BJIAJIeTh YCTHOW U MMCbMEHHOM PEublo; CTPOHUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAHHE;

[lopraHu30BbIBaTh U IUIAHUPOBATH YYEOHOE COTPYJHHUYECTBO C YUUTENIEM H CBEPCTHUKAMH, OTIPEIENISATh e U (YHKIIUU YYaCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; MJIAHUPOBATh 00IIUE CTIOCOOBI padOTHI;

[loCyIIeCTBIATh KOHTPOJIb, KOPPEKIIUIO, OIICHKY JIeHCTBHUI apTHEPA, yMETh YOeXK1aTh;

[JpaboTarh B rpyMie — ycTaHaBIUBaTh pabouue OTHOMIECHUS, Y3(PPEKTUBHO COTPYIHUYATH U CLIOCOOCTBOBATH MPOYKTUBHON KOOIIEPALINU;
MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOHUTH MPOIYKTUBHOE B3aMMOJICHCTBHIE CO CBEPCTHUKAMHU U B3POCIIBIMH;

[JocHOBaM KOMMYHUKATUBHOM pediekcuu;

[lucnosp30BaTh aJieKBaTHBIE SI3IKOBBIE CPEICTBA JUIsl OTOOpaKEHHS CBOMX UYBCTB, MBICJIEH, MOTUBOB M MMOTPEOHOCTEH;

[JoToOpaxkarh B peuu (onmucaHue, 00bICHEHUE) COJIEpIKaHue COBEPIIAEMbIX JEHCTBUI KakK B (hopMe TPOMKOIA

COLIMAJIM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEN peuH.

BoinyckHuk nonyuum 603mMoMucHOCHb HAYYUMbCA:

Clyuumvieams u KOOpOUHUPOBAMb OMIUYHBLE OM COOCMEEHHOT NOZUYUU OPY2UX JIH00€l 8 COMPYOHUYecmee;

Cyuumuleame pasuvie MHeHUs U UHmMepecvl U 000CHOBbIEAMb COOCMBEHHYI0 NO3UYUIO,

Clnonumamos omuocumenbHOCMb MHEHUT U NOOX0008 K PeUuleHUulo npodiembl;

CnpodykmueHo paspeuiams KOHQIUKMbL HA OCHO8E YUéma UHmMepeco8 U NO3UYULL 6cex Y4acmHUKos, NOUCKA U OYeHKU

AnbMEPHAMUBHBIX CNOCOD08 PA3peLeHUs KOHDIUKMOE, 00208apUSAMbCSL U NPUXOOUMb K 00UieMy peueHuI0 8 COBMECMHOLU 0esimelbHOCMU, 8 MOM
yycie 6 cumyayuu CMoaKHOBeHUsL UHIMEPECcO8;

Lopams Ha ceOs uHUYUAmMuey 6 Op2aHu3ayuu COBMeCmHo20 0etcmeus (0e06oe 1uoepcmeo);

Clokaszwvieams n000epHCKy U cooeticmeue mem, Om K020 3d6UCUM OOCTUNCEHUE Yell 8 COBMECMHOU 0essmelbHOCMU;

Clocywecmensimob KOMMYHUKAMUBHYIO pehlieKCUlo Kak 0CO3HAHUE OCHOBAHUL COOCMBEHHBIX OelCmEUll U Oelticmeull Napmuépa,

[l npoyecce KoMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENbHO U NOJHO Nepedasams NApmMHEPY HeodX00UMYI0 UHGOPMAaYUIo KaK opueHmup 0is
nocmpoeHrus 0eucmasus.

Ho3nasamenvuvie YY/|
Oobyuarowuiica nayuumcs:



[JocHOBaM peaju3aliuu MPOEKTHO-UCCIICIOBATEIIBCKOMN IeATeIbHOCTH;

(I MpOBOAMTH HAOIOACHHUE U SKCIICPUMEHT 10T PYKOBOJACTBOM YUHTEIIS;

[JoCyIeCTBIATh paCHIMPEHHBIH MOMCK HHPOPMAIIHH ¢ UCIIOIB30BaHUEM pecypcoB Oubmmorek u MHTepHera;

[Jco3naBarh U IPeoOpa30BBIBATH MOJICIIA U CXEMBI JUISI PEIICHUS 3a]1ad;

CJocyiecTBIsATh BRIOOp Hanbosee 3pPeKTUBHBIX CIOCOOOB PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

[ maBaTh ONpeJIeIICHUE TOHSITHSIM;

[JycTaHaB/IMBaTh MPUYNHHO-CIICICTBCHHBIE CBSI3U;

[]OCyIIEeCTBIATH JIOTHYSCKYIO ONEpaIlMi0 YCTAaHOBJICHUS POJTOBUIOBBIX OTHOIICHHM, OTPaHHYCHUE TIOHSATHS,

[1060011aTh OHSATHUS — OCYIIECTBIISITh JIOTUYECKYIO OMEPAIIHIO MePEeXoia OT BHIOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT TIOHITHS C MEHBIITHM
00BEMOM K ITOHATHIO ¢ OOJIBIINM 00BEMOM;

[JocyIecTBIsATh CpaBHEHUE, CEPHAITUIO U KIacCH(DHUKAINIO, CAMOCTOSATEIFHO BEIOMpAsi OCHOBAHUS M KPUTEPHUH JIJISl YKa3aHHBIX JIOTHYECKUX OTEPAIINii;
[JcTpOUTH KIIACCU(HUKAITUIO HA OCHOBE JIMXOTOMUYECKOTO JICJICHHUS (Ha OCHOBE OTPHUIIAHUS );

[JCTPOUTH JIOTHYECKOE PACCYXKACHHE, BKIIIOYAIOIIEe YCTAHOBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3CH;

[JOOBSICHATD SBJICHHS, TPOIIECCHI, CBS3H M OTHOIICHHUS, BBISIBIISIEMBIC B XOJI€ HCCJICTIOBAHHS;

[JoCHOBaM O3HAKOMHTEILHOTO, U3yUaIOIIero, YCBAUBAIOIIETO U MTOMCKOBOTO UTCHHUS,

ClCTpYKTYpHUpPOBaTh TEKCTHI, BKJIOYAsi yMEHUE BBIICIISITh IJIABHOE M BTOPOCTEIICHHOE, TIIaBHYIO UJICH0 TEKCTA, BRICTPAMBATh ITOCIICA0BATEIIBHOCTD
ONHUCBIBAEMBIX COOBITHI;

[Jpabotarh ¢ MeTadopaMu — MOHUMATh IEPEHOCHBIN CMBICT BBIPAXKEHUN, TOHUMATh U YIIOTPEOISITh 000POTHI PeUH, MOCTPOSHHBIE HA CKPHITOM
ynoo061eHur, 00pa3HOM COMKEHUU CIIOB.

Boinycknuk nonyuum 603mMoicHOCHb HAYUUMbCA:

Cocnosam peghnexcusno2o umenusi,

Cemasumo npobinemy, apeymeHmuposams eé aKkmyaibHOCb,

Clcamocmosimensbho npo8oOUnMsb UCCIe006aHUe HA OCHOBe NPUMEHEHUS. MemOo008 HAONI0OeHUs. U IKCNePUMEHMA;

Hpe}IMeTHble pe3yabTarbl

Obyuarowguiica nayyumcesa:

e  ONEpPHUPOBATH C HAYAIBHBIMU MOHATHAMH TPUTOHOMETPUH U BBIMOJIHATH IEMEHTapHbIE ONEpaiiy Haj (PyHKIUSIMHU YIJIOB:

e pemiaTh 3aJa4d Ha JOKAa3aTeIbCTBO, OMMUPAsCh HA U3yYEHHbIE CBOWCTBA QUTYP U OTHOIICHUN MEX/y HUMU U IPUMEHSS U3YYE€HHbIE METO/IbI
JI0Ka3aTesbCTB;

e BBIYHUCIATH IJIOUIAIA KPYTOB U CEKTOPOB; IJIMHY OKPYKHOCTH, [UTMHY AYTH OKPYKHOCTH;

e pelarh 3a7a4M Ha JI0Ka3aTeIbCTBO C UCIIOIb30BaHUEM (POPMYJI JUTMHBI OKPYKHOCTHU M JUIMHBI YTH OKPYXKHOCTH, (hopMmyi rutomazei puryp;

e  pemiaTh NPAKTHUECKHE 3a/1auH, CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUYECKUX BEIUUMH (MCTIONb3Ys MPU HEOOXOANMMOCTH CIPAaBOUYHUKH U
TEXHUYECKUE CPECTBA).



e BBIYMCIIATH JUIMHY OTPE3KA 10 KOOPIAMHATAM €r0 KOHLIOB; BBIUUCIISITh KOOPAUHATBI CEPEIUHBI OTPE3KA;

e  HCIOJI30BAaTh KOOPJAUHATHBIA METOJ JUIsl U3yYEHUsI CBOMCTB MPSMBIX U OKPYKHOCTEH.

e  OIIEPUPOBATH C BEKTOPAMU: HAXOAUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX TEOMETPUUECKH, HAXOJUTh BEKTOP, PABHBIN ITPOU3BEIEHHUIO
3a/IaHHOTO BEKTOpa Ha YHCIIO;

e  HAXOJWTH JJISl BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMHU: JJIMHY BEKTOPA, KOOPAWHATHI CyMMBI M Pa3HOCTH ABYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOM3BEICHUS BEKTOpA Ha YUCIIO, IPUMEHSS IPU HEOOXOAMMOCTH COYETATEIbHBIN, IEPEMECTUTENBHBIN U paclpeeTUTeNIbHbIN 3aKOHBI,

e BBIYMCIIATH CKAJSPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YTOJl MEX]ly BEKTOPaMH, YCTAHABIMBATh IEPIEHAUKYISIPHOCTD MIPSIMBIX.

e BIJIQJICTh KOMIETCHLUSAMU: [TO3HABATEIbHOM, KOMMYHUKAaTUBHON, HHPOPMALIMOHHON U pe(IEeKCUBHOI;

e pabotarh B Ipymmnax, apryMeHTUPOBaTh U OTCTauBaTh CBOIO TOUKY 3PECHUS;

e pacmo3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJIEISIX U B OKPY>KAIOILIEM MHpPE TUIOCKHE U TPOCTPAHCTBEHHBIE T€OMETPHUECKHe (PUTYpHI;

e pacmo3HaBaTh pa3BEPTKU KyOa, PSMOYToJbHOIO Napauliesenuie1a, IpaBUIbHON MUpaMHIbl, LMIMHpA U KOHYCA;

e OIpENeNsTh MO JIMHEHHBIM pa3MepaM pa3BEPTKHU PUTyphI TUHEIHBIE pa3Mephl caMoil PUTypbI 1 HA0OOPOT;

e BBIYUCIATH 00BEM MPSMOYTOJIBHOTO MapaljiesieuIeaa.

Odyuarowuiica noayuum 03MOHCHOCHIL HAYUUMBCA:

*  UCNONBL308aAMb KOOPOUHAMHBLU MEMOO OJisl UYUEHUSI CEOUCTE NPSAMBIX U OKPYIHCHOCMEU.

o BHIYUCAMb NIOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UNU DOlee NPAMOY2ONbHUKO8, NAPATLIEN0SPAMMO8, MPey2OIbHUKOS, Kpyed U CeKmopa;

e npuobpecmu onvim NpUMeHeHUsl aneedpauiecko2o U mpueOHOMEempUiecko2o0 annapama u uoell 08UNCeHUs Npu peuleHuy 3a0ay Ha GblYUCIeHUe
niaowjaoel MHO20Y20JIbHUKOS.

e 081a0emb KOOPOUHAMHBIM MEeMOOOM peuleHUs 3a0ad Ha 8bIYUCTeHUe U 00KA3aMelbCmeo,

e npuobpecmu onvim UCHONIL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM Ol AHAIUZA YACTIHBIX CIYYAE8 83AUMHO20 PACNONONCEHUSL OKPYHCHOCIEN U
NPAMBIX,

e pewiamb MamemamuyecKue 3a0a4u U 3a0a4u U3 CME}CHbIX NPeoMenos, 8bINOIHAMb NPAKMUYEeCKUe pacuémal;

o BLIUUCTAMb 00BEMBL NPOCMPAHCINEEHHBIX 2EOMEMPUUECKUX DUy, COCMABTIEHHBIX U3 NPAMOY20NIbHBIX NAPAJLIeNenuneoos;

o yenyoums u pazeums npeocmasieHus 0 NPOCMPAHCMBEHHbIX 2EOMEeMPULECKUX uaypax;

e NpuUMeHsAMb NOHAMUE PA36EPMKU OJIsL BbINOHEHUS NPAKMUYECKUX PACUEMO8.

Coaep:xanue yueOHOro nmpeamera
1-3. HoBTopenue. (2 4) BexkTopsnl. (8 4) Metox koopauuar (10 u)
Ilonstue BexTopa. PaBeHCTBO BeKTOpOB. CIIOKEHME U BBIYMTAHME BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. Pa3iioxkeHue BEKTOpa MO JByM
HEKOJJIMHEapHbIM BekTopam. KoopauHars! BekTopa. [IpocTeiimme 3a1aun B KOOpAMHAaTaX. YpPaBHEHUS OKPYKHOCTH M NpsiMoil. IIpumeHnenne BeKTopoB
Y KOOpAMHAT IIpU PEIICHUHU 3aay.
OcHoOBHasl 11eJ1b — HAyYUTh YYaIUXCS BBIOIHAThH JEHCTBUS HaJ BEKTOpAaMH KaK HalpaBICHHBIMU OTPE3KaMM, YTO Ba)KHO JJI PUMEHEHUS] BEKTOPOB
B (u3MKe; MO3HAKOMHUTH C MCIIOJIB30BAHUEM BEKTOPOB M METO/a KOOpAMHAT NMPU PELICHWH TeOMETPUYECKHX 3ahady. BekTop ompenensercs: Kak




HalpaBJICHHBI OTPE30K M JACUCTBHUS HaJ BEKTOpaMH BBOAATCS TaK, KaK ATO NPUHATO B (U3HKE, T. €. KaK JCHCTBHSA C HANPABICHHBIMU OTpPE3KaMH.
OCHOBHOE BHHMMAaHHE JOJDKHO OBbITh YIEJIEHO BBIPAOOTKE YMEHMH BBINOJHATH ONEpAalMd HaJ BEKTOpaMM (CKJIQIbIBaTh BEKTOPHI IO IpaBUIIaM
TPEYTOJIbHUKA M IapajijiesiorpaMma, CTPOUTh BEKTOp, PaBHBIM Pa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAK)K€ BEKTOp, PaBHBIN NPOU3BEIECHUIO JAHHOIO
BEKTOpa Ha JIaHHOE YUCJIO0).

Ha npumepax nokasbiBaeTcsi, Kak BEKTOPBI MOTYT MPUMEHATHCS K PEIICHUIO TeOMETPUYECKUX 3a1ad. JleMoHcTpupyercs: 3pPEeKTHBHOCTh TIPUMEHEHHUS
bopMyn JUIsl KOOPAUHAT CEPEeIUHBl OTPE3Ka, PACCTOSHUS MEXIy ABYMs TOUYKAMH, YPaBHEHUH OKPYKHOCTH U MPSMON B KOHKPETHBIX T'€OMETPUYECKUX
3aJa4ax, TEM CaMbIM JJaeTCs MPEACTaBICHNE 00 U3yYeHUN TeOMETPHIECKUX (PUTYp ¢ TOMOIIBIO METOIOB aJTeOpHl.

4. CooTHOIICHNS MEKAY CTOPOHAMH U YIVIAMHM TpeyroJbHuka (11 1)

Cunyc, KOCMHYC M TaHTeHC yria. TeopeMbl CHHYCOB M KOCUHYCOB. PemieHne TpeyronbHUKoB. CKaJIsipHOE ITPOU3BEACHNE BEKTOPOB U €r0 IPUMEHEHHE B
reoMeTpuueckux 3agadax. OCHOBHAs 1eNIb — Pa3BUTh YMEHHE YJalIUXCS MPUMEHSITh TPUTOHOMETPUYECKHUN armapar Ipy PeleHHH TeOMETPUIECKUX
3ajad.

Cunyc n xocunyc so6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €TUHHYHON MOTYOKPYXHOCTH, JOKA3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB U
BBIBOIUTCS elle ofHa (opMmyna IUIOUIaaU TPEyrojbHUKA (TOJOBHHA NPOU3BEICHUS JBYX CTOPOH Ha CHHYC YIa MEXIY HUMM). DTOT ammapar
MPUMEHSIETCS K PEIICHUIO TPEYTOIBHUKOB.

CkansipHOe IPOM3BEICHHE BEKTOPOB BBOIUTCS Kak B (usuke (Mpou3BeAEHUE IJIMH BEKTOPOB HAa KOCHHYC yIla MeXAy HUMHM). PaccmarpuBarorcs
CBOMCTBA CKAJIIPHOTO IIPOM3BECHHUS M €r0 MPHUMEHEHHE TP PEIICHUN TEOMETPUIECKHIX 3a1a4.

OcHOBHOE BHUMaHHE CIIEyeT VYAEIUTb BBIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHM TPUTOHOMETPUYECKOrO ammapara Mpu pelleHun
T€OMETPHUYECKUX 3a]1ad.

5. JI1uHA OKPYKHOCTH M IjIomaanL kpyra (12 1)

[IpaBunbHBIE MHOTOYrOJIbHUKU. OKPYXKHOCTH, OMMCaHHAs OKOJIO MPaBWJIBHOTO MHOIOYrOJbHUKAa W BIHcaHHas B Hero. IlocTpoeHue mpaBUIIBHBIX
MHOTOYTOJILHUKOB. J{yTnHa okpyx)HOCTH. [Inomans kpyra.

OcHOBHas 11eTTh — PACHIMPUTh 3HAHUE yYAIIUXCS O MHOTOYTOJbHUKAX; PACCMOTPETh MOHSATHUS UTMHBI OKPY>KHOCTH U TUIOIIAIN Kpyra U GOpPMYIIbI IS
X BBIYUCICHUS B Ha4daJIe TEMbI JAacTCs onpez[eneHI/Ie HpaBI/IJ'IBHOFO MHOFOyFOJ'II)HI/IKa 158 paCCManI/IBaI-OTCSI TeopeMm 06 OKPY)KHOCTHX, OHI/IC&HHOﬁ
OKOJIO TIPABWJIBHOIO MHOTOYTOJIbHUKA M BIUCAaHHOM B Hero. C MOMOIIBI0 OMUCAHHOM OKPYKHOCTH PEHIAlOTCs 3a/1a4d O MOCTPOCHHUH MPABHIIBHOTO
I_HeCTI/IYFOJ'H)HI/IKa nu HpaBI/IJ'IBHOFO 21"e-y1"OJ'IBHI/IKa, €CJIN 1aH HpaBHHBHBIﬁ H-YFOJ'II)HI/IK.

@opMyIIbl, BEIPAKAIOIINE CTOPOHY MPABUIBHOIO MHOTOYTOJIbHUKA M PAJANYC BIIMCAHHOW B HErO OKPY)KHOCTH YEpPEe3 PanyC ONMHUCAHHOW OKPYKHO CTH,
I/ICHOJ’IBSYIOTCSI HpI/I BBIBO/JIC q)OpMy.TI JJINHBI OKPY)KHOCTI/I U IUI0IIaau prra BI)IBO}I oanaeTc;{ Ha I/IHTYI/ITI/IBHOG HpG}ICTaBJ'IeHI/Ie 0 npe)IeJIe: HpI/I
HEOTPAaHUYEHHOM YBEJIMYEHUHU YMCIa CTOPOH MPABWJIBHOIO MHOTOYTOJBHUKA, BIIMCAHHOTO B OKPYXKHOCTb, €r0 MEPUMETP CTPEMUTCA K JIJIMHE 3TOU
OKPYXHOCTH, a IJIOIIA/Ib — K TUTOMIAAN KPYyra, OTPAHHYEHHOTO OKPYKHOCTBIO.

6./1Bukenus (8 1)
Otobpaxenue miuockoctd Ha ceOs. [lonsitue nBwxkenus. OceBast W neHTpaibHas cuMmMmerpud. IlapamnensHbiii nepenoc. [loBopor. Hanoxenus u
JBAYKEHUS.




OCHOBHaSI ICJIb — IMO3HAKOMMUTH yqaumxcs{ C IIOHATHUEM IOBUXCHUA U €TI0 CBOﬁCTBaMH, C OCHOBHBIMH BUIaMHU I[BPI)KCHPIfI, CO B3aMMOOTHOIICHUAMHU
HaJIO)KEHUH U IBIOKCHUN. [[BI)KEHUE TUIOCKOCTH BBOJMTCS KaK OTOOpaKEHHE IUIOCKOCTH Ha ceOs, COXpaHSIONIee PACCTOSTHUE MEXKTY TOUKAMH.
[Tpu paccMoTpeHNH BUIOB JABMKEHHH OCHOBHOE BHUMAaHHE Y/ENSETCS IOCTPOSHHUIO 00Pa30B TOUEK, IPSAMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOU U
LEHTPaJIbHON CUMMETPHSX, MapajljIeIbHOM IepeHoce, moBopoTe. Ha addeKkTHhIX mpuMepax INMOKa3bIBAETCS MPUMEHEHHUE JBM)KCHHUH NMPU PEIICHUH
FCOMeTpI/IquKI/IX 3a1a4. HOHSITI/IG HaAJIOXCHHUA OTHOCUTCA B JAHHOM KprG K I-II/ICJIy OCHOBHBIX HOHﬁTHﬁ. I[OKEBBIB&GTCSI, YTO IIOHATHUA HAJIOKCHUA U
JBHOKCHHSI SIBJISIFOTCSL SKBHUBAJICHTHBIMH: JTF000€ HAJIOKEHUE SIBIISICTCS JIBM)KCHHEM IUIOCKOCTH M oOparTHo. M3yueHue moka3areinbCcTBa HE SIBISICTCS
00s13aTeIIbHBIM, OJTHAKO CIIEYET PACCMOTPETh CBS3b MOHITUN HAIOKEHHS U ABMKCHUSI.

7. HauajbHble cBeleHHus U3 cTepeoMeTpuH (8 1)

[Tpeamer crepeometpusi. [eomeTprueckue Tena U MoBepXHOCTH. MHOTOTPaHHUKY: IPU3Ma, Mapauleenunes, mupaMuaa, GopMyIbl U BEIYUCICHHS UX
00bEéMOB. Tena 1 MOBEepXHOCTH BpallleHUs: IUIUHIIP, KOHYC, chepa, map, GopMyIbl Ui BEIYMCICHUS UX TUIOHIA el MOBEpXHOCTEN U 0OBEMOB.
OcHoOBHas 11eJ1b — /1aTh HauyaJbHOE MPEACTABICHHUE O TeJlaX U IMOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMUTD YYAILUXCS C OCHOBHBIMU (DOPMYIIaMHU JJIsl
BBIYHMCIICHHUS TIJIOMIAJIEH MTOBEPXHOCTEH U 00BEMOB TEll.

PaccmoTrpenue npocTeiiinx MHOrOrpaHHUKOB (IpU3Ma, Mapajiesienunena, MMpaMuIbl), a TakKe Tl U MOBEPXHOCTEH BpalieHus (UMIuHApa, KOHYCa,
cdepsl, 11apa) MPOBOAUTCS HA OCHOBE HAISAHBIX IMPEICTaBIIEHUI, O€3 MPUBJICUEHUS aKCUOM cTepeoMeTpuu. Dopmysbl A BBIYUCIEHUS 00BEMOB
y1(a3aHHI)IX TCJI BBIBOOATCS HAa OCHOBEC HpI/IHHI/IHa KaBaJII)epI/I, (bOpMy.HI)I IJIA BBIYUCJIICHUA HJIOHI&I[Cﬁ 6OKOBI)IX HOBerHOCTGI\/JI LII/IJII/IHI[pa u KOHyca
MONTyYarOTCs C MMOMOIIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH, popMyIia TIomaan chepsl mpuBoaUTCs 6€3 000CHOBAHMUSL.

8. 06 akcuomax reomerpum(2 4.)

becena 06 akcrnomax reoMeTpuu.

OcHoBHas 11eJTb — aTh 0oJIee TTyOOKO€ MPEACTABICHUE O CUCTEME aKCHOM IUIAHUMETPUH M aKCHOMaTHYE€CKOM METOJIE.

PaznuyHbIe cUCTEMBI aKCHOM, pa3IMYHbIe CIIOCOOBI BBEICHUS TIOHSATHUS paBEHCTBA QUTYP.

9. IloBTopenue. Pemenne 3anay (7 4)

Temarnuyeckoe NIAHUPOBAHUE

Ne Tema paznena KonnuecTBo 4acos 1o KomnuuecTBo yacoB mo KoHTposbHbIE
Iporpamme KTII paboThl
1. BBoaHoe moBTOpeHme 2 2
2. BexTopsl 8 8 -
3. MeTton koopauHAT 10 10 1
4. CooTHoIIEHUST MEXly CTOPOHAMM U yIIIaMU 11 11 1
TpeyronpHuKa. CKaIIpHOE POU3BEICHHE




BEKTOPOB
S. JUIMHa OKPY>KHOCTH U IJIOUIA/lb Kpyra 12 12 1
6. JIBroKeHUS 8 8 1
7. HavanbHble CBeJICHHSI U3 CTEPEOMETPUHI 8 8 -
8. 006 akcuomax MJIaHUMETPUHU 2 2 -
Q. IToBTOpenue. Penenne 3ama4 7 7
Hroro: 68 68 4
KasiengapHo-reMaTuyeckoe nJiaHMpoBaHue
Neypoxk Tema ypoxka Konuuec | Heypounsie XapakTeprucTHKa OCHOBHBIX BHJI0B YU€OHOM Jlara npoBeneHus
a TBO (dbopMbl JEeATEIbHOCTH yJalIuXcs [To mnany | o dakty
4acoB
1 yeTBepTH
1. [ToBTOpeHME. 1
TpeyronbHUKWU.
2. [ToBTOpEHUE. 1
YeThIpexyroJbHUKH.
3. ITonsaTue BekTopa. 1 @opMynmHpoBaTh ONpPEACTCHUS W WILTIOCTPUPOBATH
PaBeHCTBO BEKTOPOB. MOHATUS BEKTOpAa, €ro JJIMHbBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEICHHE MOHATHI
u nelcTBuil, CBSI3aHHBIX c BEKTOpaMH,
COOTBETCTBYIOIIMMHU TPUMEPAMH, OTHOCSIIUMCS K
(u3NYeCKMM BEKTOPHBIM BEJIMYMHAM; MPUMEHSThH
BEKTOPHl W JIEHCTBHS HAJ HUMH TPH pEIICHUH
reOMETPUUYECKUX 3a]1ad.
4, OTKaabIBaHUE 1
BEKTOpa OT JAHHOM
TOYKH.
5. Cymma aByx 1




BEKTOPOB. 3aKOHBI
CII0)KEHUSI BEKTOPOB.
IIpaBuno
rapajuiesorpaMmma.

CYMMa HCCKOJIbBKHX
BCKTOPOB.

Brruntanue
BEKTOPOB.

[IpousBenenue
BEKTOPAa Ha YUCJIO.

[Ipumenenne
BEKTOPOB K
peLIeHuto 3a1ay.

10.

Cpennsist TuHus
TpAareIHH.

11.

Paznoxxenue BekTopa
10 1BYM
HEKOJUTMHEAPHBIM
BEKTOpaM.

12.

Koopaunarst
BEKTOpA.

13.

CBs13b MEXITY
KOOpAMHATaMH
BEKTOpa 1
KOOpAMHATaMH €ro
HayJaja M KOHIIA.

14.

[Ipocreiimme 3a1aun
B KOOpJMHATaX

15.

YpaBHeHUE TUHUHI

OOBsCHATD u WLTIOCTPUPOBATh MIOHATUSA
MIPSIMOYTOJIBHOM ~ CHCTEMBI KOOPJAWHAT, KOOpPAWHAT
TOYKM U  KOOPAMHAT BEKTOpAa; BBIBOAUTH U
WCIIONIb30BaTh MpU  pELIeHUH 3a7ad  (OpMYIIbI
KOOpAWHAT CEPEIUHBl OTPE3Ka, JJIMHBI BEKTOpa,
pacCTOSAHMS MEXAY JBYMS TOYKAMH, YPaBHEHHS
OKPYKHOCTH U IPSIMOM.




Ha IIJIOCKOCTH.

YpaBHeHue
OKPY>KHOCTH.
16. VYpaBHeHUS
OKPYKHOCTH.
Pentenue 3amau.
17. YpaBHEHHE MPSIMOH.
Pemenue 3anay.
18. Pemenue 3anau
METOZI0M KOOp/MHAT.
19. Pewmenue 3amau
METOZ0OM KOOpJUHaT.
20. KonTpoabHas
pabora Nel
«Metop
KOOPAUHATY.
21. Cunyc, KOCHHYC, @opMynIupoBaTh U HIUIIOCTPUPOBATH OINPEAEICHUS
TAHTEHC yIIa. CHUHYCa, KOCMHYca M TaHreHca ymioB oT 0° mo 180°;
29 OCHOBHOG BBIBOJUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO U (OPMYIIbI IPUBEEHUS; POPMYIUPOBATH
TPUTOHOMETPHHCCKO u ;oxag.HBaT(f pTe}(])peMBII) CI/IJIHyCOB’ q)HpKZJZHF;IyCOB,
© TOKACCTBO. NPUMEHATh UX TMPU PEIIEHUU TPEYrOJIbHUKOB;
Dopmyibl OOBSACHATH, KaK MCIIONB3YIOTCS TPUTOHOMETPUYECKHE
IIPUBEICHUA. (hopMynbl B U3MEPUTENIbHBIX pabOTaXx Ha MECTHOCTH;
23. dDopmyis! 15 dopMmynupoBaTe  ONpeAeieHHe  yria  MEeXIy
BLIYKCIICHUS BEKTOpaMU U CKaJSIPHOTO IPOU3BEJNECHHUS BEKTOPOB;
KOOP/MHAT TOUKE. BBIBOIUTH (hOPMYITY CKaJIIPHOTO MPOU3BEICHHS Yepes3
KOOPJIMHATbI BEKTOPOB; bopmynupoBarhb u
24. Teopema o mromanu 000CHOBBIBAThH YTBEpPXKACHUE 0 CBOMCTBax
TPEYTOJIbHUKA. CKaJIIPHOTO MPOM3BEJICHNUS; UCIIONb30BaTh CKAISIPHOE
Teopema cuHycCOB. IIPOU3BEICHUE IPU PELLIEHUY 3a1a4.
25. Teopema KOocHHYCOB.




26.

Pemenne
TPEYrOJIbHUKOB.

27.

N3mepurenbHbie
paboTHI.

28.

Yron mexny
BEKTOPaMHU.
CxkanspHoe
MIPOU3BEICHUE
BEKTOPOB.
CkansipHoe
MIPOU3BEJICHUE B
KOOpJIMHATaX.

29.

CpoiicTBa
CKaJIIPHOTO
MIPOU3BEICHUS
BEKTOPOB.

30.

[IpumeHeHne
CKaJISIPHOTO
MIPOU3BEACHUS
BEKTOPOB K
pELICHUIO 3a1ay.

31.

KonTpoabnas
padora Ne 2
«CooTHOLIEHU S

MEK1Yy CTOPOHAMH

U yIJlaMu
TPEYIroJIbHUKA».

32.

[IpaBunbHBIIT
MHOI'OYT'OJIbHUK.
OKpYXHOCTb,

dopMynupoBarb
MHOI'OYT'OJIbHUKA;

oTpeneieHue MPaBUIILHOTO
dbopMmynHupoBaTh M JOKa3bIBaTh
TEOpeMbl 00 OKPYKHOCTSIX, OIHCAHHOM

OKOJIO




OIIMCAHHAsA OKOJIO
IIPaBUIILHOTO
MHOI'OYTI'OJIbHUKA.

33.

DopmyInbl 115t
BBIYHCIICHUS
IO
MIPaBUJILHOTO
MHOT'OYTOJIbHUKA,
€ro CTOPOHBI U
paanyca BOMCAaHHOMN
OKPYXHOCTH.

MPaBUJIBHOIO MHOTOYTOJIbHMKA W BIMCAHHOW B HETO;
BBIBOJUTH W HCIOJB30BaTh  (OpMYJIbl TSt
BBIYMCIICHHS IUIOIIA N MPaBUJIHLHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI M paJinyca BIHCAHHOMN
OKPY)KHOCTH; peIllaTh 3aJadyd Ha [OCTPOCHUE
MPaBUIIbHBIX MHOTOYTOJbHUKOB; OOBSCHSTH MOHSATHUS
JUTMHBI OKPYKHOCTH M IUIOWIAJX Kpyra; BBIBOJAUTH
(dbopMynBl IS BBIYMCICHUS JJIMHBI OKPYXHOCTH U
JUTMHBI JTyTH, TUIOIAAA KpPyra U IUIOIIAad KPYyroBOTrO
CEKTOpa; TPHUMEHATH 3TH (QOPMYIIBI TPU PEIICHUU
3ajad.

34.

Pemrenwne 3agau Ha
BBIYHCIICHHE
IJIOIIaAu, CTOPOH
MPaBUILHOTO
MHOTOYTOJIbHUKA U
paanycoB
BITMCAHHOM U
OIMMCaHHOM
OKPY’KHOCTH.

35.

ITocTpoenue
MIPABUIIBHBIX
MHOT'OYTI'OJIbHUKOB.

36.

JInvHa OKPY>KHOCTH.

37.

JInvHa OKPY>KHOCTH.
Pentenue 3amauy.

38.

[Inomane kpyra.
[Imomaae kpyroBoro




CeKTopa.

39.

[lnomane kpyra.
[lmomaae KpyroBoro
cektopa. Pemenue
3ajau.

40.

Pentenue 3amau.
JlnmrHa OKPY)KHOCTH
Y TUJIOIIAb KpyTa.

41.

Pemenne 3anay.
JlnvHa OKpyKHOCTH
U TUIOLIA/b KpyTa.

42.

Pemenne 3agau.
JlnvHa OKpy»KHOCTH
Y IJIOIA/Ib Kpyra.

43.

KonTpoabnas
pabora Ne3 «/Iniuna
OKPY’KHOCTH U
IUIOINA/Ib KPYIa»

44,

OTtoOpakeHue
TUIOCKOCTH Ha ceOsl.

45.

ITonsaTHEe OBMXKEHUS.

46.

Pentenne 3amay no
TeMe «Ilonstue
JIIBIDKCHUS.

47.

[TapannenbHbIN
IIEPEHOC.

OOBSICHATH, YTO TaKo€ OTOOpaKEHHE IIJIOCKOCTH Ha
cebs U B KaKOM Clydae OHO HA3bIBACTCS JBIKEHUEM
IUIOCKOCTH;  OOBSICHSTH, 4YTO  Takoe  oceBas
CUMMETpHUS, LEHTpalbHas CUMMETpHS,
MapajuiebHbINA MEPEHOC U TOBOPOT; OOOCHOBBIBATH,
YTO ATH OTOOpaKEHUs MIOCKOCTH Ha CeOsl SBISIFOTCS
JABMKCHUSIMU, 06’I)$ICH$ITI), KakoBa CBA3b MCXKOY
JNBIKEHUSAMH M HAJIOKEHUSMH; WILTIOCTPUPOBATH
OCHOBHBIC BUIbI HBHX(@HHﬁ, B TOM 4YHCJIE C IIOMOIIIBIO

KOMITBIOTCPHBIX IIPOIpaMM.




48. [ToBopoT. 1

49. Pemenue 3amau nmo 1
TeMe
«[TapannenbHbIit
nepenoc. [loBopoT».

50. Pemenue 3amau nmo 1
TeMe «/[BHKeHUs».

ol. KonTpoabnas 1
padora Ne4
«JIBHKEHU D).

52. [Ipeamer 1 OOBsICHATh, YTO TaKO€ MHOTOTPAHHUK, €ro TpaHH,
CTEPEOMETPHH. pE€Opa, BepIIMHBI, AMATOHATIH, KaKOM MHOTOTPaHHUK
MHOTOTPaHHHK. Ha3bIBACTCA  BBINYKIBIM, 4TO Takoe MN-yrojibHas
Tpusma. npu3ma, €€ OCHOBaHHS, OOKOBBIE rpatu 1 pEdpa,

Kakas [pu3Ma Has3bplBaeTCsd NpSIMOM U Kakas
Hapajenemnes. HaKJIOHHOM, YTO TaKoe BBICOTA MPHU3MBI, Kakas

53. OObem Tena. 1 MpHU3Ma Ha3bIBACTCSA TAapAIUICNENHUICIOM W KaKOH

54, CaoiicTBa 1 napajuiesienune]l  Ha3blBaeTCsl  MPSMOYTOJIbHBIM;
MIPSIMOYT'OJIBHOTO (1)0pM}’J'II/Ip0BaTI) U OOOCHOBLIBATH YTBCPKACHUA O
napasuieNenuIesa. CBOMCTBE JAMAroHajedl mapajulesienunesa W O

55 Tupanmia. 1 KBajipare JMaroHayu MPAMOYTONLHOTO

napajuienenunesa; OObACHATb, UYTO Takoe O00BEM

56. Humanzp 1 MHOTOTpaHHMKA; BBIBOJUTH (C MOMOIIBI0 MpPHUHIUIIA

o7 Komyc. 1 KaBanbepn) ¢opmyny o0béMa HOPSIMOYTOJIHHOIO

58. Cdepa u map. 1 napasienenumnena; o0bsICHATh, KaKO MHOTOTPaHHUK

59. Peenue 3a1ad 1o 1 Ha3bIBAETCSl MUPAMMJION, YTO TaKoe€ OCHOBAaHME,
TeMe BepIlIMHA, OOKOBBIE I'PaHU, OOKOBbIE pEOpa M BHICOTA
MHOFOrPAHHHKI, MUPAMHU/IBI, Kakas nupamMuia Ha3bIBACTCS

MPpaBUJILHOM, YTO Takoe amnodemMa MPaBUIBLHOMN
MUPaMHJIbI, TPUBOAUTH (HopMyny 0O0bEMa MUPaAMUIBI;
OOBSCHATH, KAKOE TEJIO HA3BIBACTCS IUIUHIPOM, YTO
TaKo€ €ro OCh, BHICOTA, OCHOBAHUs, paanyc, OOKOBas




MOBEPXHOCTh, OOpa3yromnue, pa3BEPTKa OOKOBOIA
MOBEPXHOCTH, KAKHUMU (QOPMYITaMU BBIPAKAIOTCS
00BEM | IJIONIA b OOKOBOW MOBEPXHOCTH IHIMHIPA;
OOBSACHATh, KAaKOE TEJI0 HA3bIBAETCS KOHYCOM, YTO
TaKO€ €ro O0cCh, BBICOTA, OCHOBaHHE, OOKOBas
MOBEPXHOCTh, OOpasyronue, pa3BEPTka OOKOBOM
MOBEPXHOCTH, KAKHUMH (QOPMYJIaMHU BBIPAKAIOTCSI
00bEM KOHYCa W IUIOHIaJh OOKOBOH IMOBEPXHOCTH;
OOBSICHATh, KaKasi TIOBEPXHOCTh Ha3bIBaeTCs cepoit
Y KaKoe TEJI0 Ha3bIBAETCS IApOM, YTO TAKOE PATUYC H
nuametrp cdepbl  (mmapa), Kakumu  (hopMynamMu
BEIp@XAIOTC O00BEM 1Immapa © IUIOmans CQepsl;
n300pakarh W pPacro3HaBaTh HAa PUCYHKaX IPH3MY,
napasuiesienunel, NipaMuy, TWIHHIP, KOHYC, map.

60. 006 akcmomax
TUTAHUMETPUHU

61. 006 akcmomax
IUTAHUMETPUHU

62. [ToBTOpEHUE. OOBsACHATH U3y4yeHHbIE TOHTHS, (HPOPMYITHPOBATH U
Havanbenble JI0Ka3bIBaTh U3y4EHHBIE TEOPEMBI; HCIIOIb30BATh
reOMETPHUYECKUE W3yUYSHHBII MaTepHal Mpy peleHN: 3a1a4 Ha
CBEJICHHS. BBIUMCIIEHUE, JOKA3aTEeIbCTBO U MOCTPOCHUE, ITPH
[TapamiensHbie HE00XOUMOCTH MPOBOIUTH IO X0y PEIICHUS
psIMBIE. JIOTIOJTHUTENbHBIE TOCTPOEHUS; COIIOCTABIATh

63. [ToBTOpEHue. TOJTYYSHHBIN pe3yJIbTaT C YCIOBUEM 3a]1auu;
TpeyroiabHUKH. aHaJM3UPOBaTh BO3MOXKHBIE CITydaH, B 3aja4ax Ha

64. [ToBTOpeHue. MOCTPOEHHUE UCCIIEI0BAaTh BOBMOXKHBIE CITy4yaH.
TpeyronpHUKH.

65. [ToBTOpeHue.
OKpY)KHOCTb.

66. [ToBropenwue.
YeThIpexyroJbHUKH.

MHOroyroinbHuKH.




[Tnomanu duryp.

67. IIpomexyTounas
aTrTecTauus.
68. O6o06maromuii ypok

3a Kypc reomeTpuu 9
KJjlacca

Hroro

68
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