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IHosicHuTEIbLHAA 3aNIMCKA

PaGouas mporpamma yae6Horo npenmeta «l eomerpusi» ans 9 kiacca paspaboTaHa Ha OCHOBE

@®enepalibHOIO TOCYJApCTBEHHOTO 00pa30BaTeIbHOTO CTaHJIapTa OCHOBHOIO 0O0mero oOpa3oBaHHs,
yTBepKaeHHass MUHHUCTEpCTBOM 0Opa3oBaHus U Hayku oT 17.12.2010r. Ne 1897,

[TpukazoB MunoOpuayku Poccum ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHeceHUU U3MECHEHUH B
@I'OC OO0 ot 17 nexabps 2010 . N 1897y,

I'eomerpusi. Pabouast mporpamma k yueOHuky JI.C.AtaHacsiHa U Apyrux. 7-9 Kjaccel: MOCOOHME s yduTeaen
obmeoOpasoB. yupexaenuii / B.®.byry3o0s. - 2-¢ u3n., nopab. - M.: [Ipocsemenue, 2013

yueOHHMKa JUIsi 001eo0pa3oBarebHbIX yupekaeHui [eomerpus. 7-9 kmaccel: yde0. i 00meoOpa3oBar.
opraam3anwii / [JI.C.Aranacsia, B.®.byry3os, C.b.Kagomies u np.]. - 3-e m3a. - M.: IIpocsemienne, 2015.

Hean: pa3BuTHE y ydallMXCsi  IPOCTPAHCTBEHHOIO BOOOPAXKEHMSI W JIOTMUECKOTO  MBIIUICHHUS IMYyTEM
CUCTEMAaTHYECKOr0 M3y4YeHHUS] CBOWCTB IeOMETpUYECKUX (UTYp Ha IJIOCKOCTH M NMPUMEHEHHs 3TUX CBOWCTB IpH
pelieHnu 3a7a4 BBIYMCIUTEIBHOTO M KOHCTPYKTHUBHOTO xapakTtepa. CylllecTBEHHAas pPOJb MPU 3TOM OTBOAUTCS
Pa3BUTHUIO FEOMETPUUYECKON UHTYULIUH.

3agaum:
L] - Hay‘-II/ITI) yT-IaHII/IXCﬂ BBITIOJIHATH HeﬁCTBHﬂ Hang BeKTOpaMI/I KaK HaHpaBJIeHHI)IMI/I OTp€3KaMI/I;
L] -IIOBHAKOMUTH C UCIIOJIB30BAHHUECM BCKTOpOB U MCTOaa KOOpI[I/IHaT HpI/I peIHeHI/II/I FCOMeTquCCKHX 3aJ1a4,
® - pPa3BUTh YMEHHE YYAIIUXCS NIPUMEHATh TPUTOHOMETPUYECKHUH anmapar Ipyu pelieHun
TreOMETPHUYCCKHX 3a71a4;
- paCHII/IpI/ITB 3HAHUA yqaumxca (0] MHOFOerJIBHI/IKaX;
- paCCMOTpeTI) IIOHATHUA OJINHBI OKPY)KHOCTI/I U 1J1iomaan prra JUIA UX BBIYMCIICHUA,
- IIOBHAKOMUTH yqanmxca C ITIOHATUEM ABUXKXCHUA U €TI0 CBOﬁCTBaMH;
- 1aTb HAYAJIbHOC HpeILCTaBHeHI/IG O TCJIaxX U HOBerHOCTﬂX B HpOCTpaHCTBe.

O01mas xapakTepucTHKA y4e0HOI0 NpeaMeTa

Maremaruueckoe 00pa3oBaHUE UTPACT BAXKHYIO POJIb B MPAKTHUECKOM JKU3HU O0ILECTBa, KOTOpas CBA3aHa C
(dbopMHpOBaHUEM CITOCOOHOCTEN K YMCTBEHHOMY SKCIIEPUMEHTY.

[IpakTUueckas MoAE3HOCTH MpeaMeTa 00yCIOBICHA TEM, YTO MPOUCXOAUT (POPMHUPOBAHHE OOIIHNX CITOCOOOB
MHTEJUIEKTYaIbHOM NeATeIbHOCTH, 3HAUMMOMN JJIS pa3IMYHbIX c(hep YeT0BEUeCKOM NesITeTbHOCTH.

be3 6a30Boil MaTeMaTHUECKON MOATOTOBKH HEBO3MOXHO CTaTh 00Opa30BAHHBIM YEJIOBEKOM, TaK KaK OBJIAJICHUE
MareMaTH4eCKIMH 3HAHUSMH U YMEHHUSIMH HEOOXOIUMO ISl IPOJOKEHHS 00pa30BaHMs, N3yUSHHS CMEKHBIX
IVCHIUTUIAH, IPIMEHEHUSI B TOBCETHEBHOM JKU3HHU.

OOy4eHne MaTeMaTHKe JaeT BO3MOKHOCTb (DOPMUPOBATH Y yUallUXCsl Ka4yecTBa MBIIICHHUS] HEOOXOAUMBIE /IS
ajlanTalyy B COBPEMEHHOM MH()OPMAIIMIOHHOM OOIIECTBE.

[Ipennaraemslii Kypc 1mo3BosisieT o0ecnednTs (GOpMUPOBaHUE KaK MIPEIMETHBIX YMEHH, TaK U YHUBEPCAIBbHBIX
y4eOHBIX AEUCTBUI MIKOIBHUKOB, a TAK)KE CIIOCOOCTBYET JOCTHXKEHHIO ornpeea€HHbIX BO PI'OC MMUHOCTHBIX
Pe3yNIbTaToB, KOTOPHIE B JaJIbHEHIIIEM ITO3BOJIAT YUAIUMCS IPUMEHSTh MOTYYESHHbIE 3HAHUS U YMEHUS /ISl pEIIeHUs
Pa3IUYHBIX KU3HEHHBIX 3a/1a4.

[Tpu opranm3zaruu mporecca 00ydeHHs B paMKax JTaHHOH MPOrpaMMbl IIPEATIONaraeTcsi IPUMEHEHHEM CIISAYIOIINX
MeIarOTHIECKUX TEXHOIOTUH 00yUeHHSI: TMYHOCTHO-OpPUEHTHPOBaHHAs (TIeIarOTHKa COTPYITHUIECTBA),
MO3BOJISIONIYIO YBUAETh YPOBEHb OOYUYEHHOCTH KaXKI0T0 YU€HUKA U CBOEBPEMEHHO MOJKOPPEKTHPOBATH €€;
TEXHOJIOTHsI YPOBHEBOI ¢ depeHranuu, no3possomnas peoeHKy BHIOUpaTh yPOBEHb CIOXKHOCTH,
MH(}OPMaIIMOHHO-KOMMYHUKAIIMOHHAs TEXHOJIOTHS, obecreynBaromias popMupoBaHre yueOHO-1103HABATENbHOMN U
WH(POPMAITMOHHOW JESITEIBHOCTH yJaIIuXCsl.

MecTo npeaMera B eepajibHOM 0a3MCHOM Y4eOHOM IJIaHE

CornacHo ¢enepanbHOMY 0a3UCHOMY y4eOHOMY TUTaHy JUTsl 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit denepanun
Ha U3y4eHHUE reOMeTpHH B 9 Kilacce OTBOIUTCS 2 U B HeJlelnto, Bcero 70 4acoB, U3 HUX: KOHTPOJIBHBIX paboT — 5,
KOTOpBIE pacrpeieICHbI [0 pa3/ieiaM ClIeAyIomuM odpazom: «Mertox koopauHary 1 gac, «COOTHOILICHHE MEXITY
CTOpPOHAMU U yIJIaMU TpeyrojibHUKa» 1 vac, «/[nmmHa okpyXKHOCTH M uiomaas kpyra» 1 gac, «/IBuxenus» 1 vac u 1
4ac Ha MPOMEKYTOUHYIO aTTeCTaLHIO.

B cootBercTBuM ¢ pacnucanuem Ha 2021 — 2022 y4eOHBII rog KOIMYECTBO YacOB I10 Mporpamme 68.
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IInanupyemblie pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
JInyHOCTHBIE pPe3ybTaThI:
Y ooyuarowezoca cpopmupyemcs:
(] pa3BUTHE JIOTHYECKOTO U KPUTHUECKOTO MBIIIIEHUS, KYJIBTYPbl PEYH, CIOCOOHOCTH K YMCTBEHHOMY
HKCTIIEPUMEHTY;
] crtoCOOHOCTH K MPEOOJICHUIO CTEPEOTUIIOB, BHITEKAIOLINX U3 OOBIICHHOT'O OIbITA;
[] kauecTBa JMYHOCTH, 00ECIICUNBAIOIINE COUATBHYI0O MOOMIBHOCTD, CIOCOOHOCTh IPUHUMATh
CaMOCTOSITENIbHBIEC PEIICHUS;
[} kauecTBa MBIIIUICHUS, HEOOXOAMMBIE ISl aIalTalliid B COBPEMEHHOM OOIIECTBE;
[ MHTEpeC U yBaK€HUE K APYruM Haponam Poccuu u mupa, IpuHATHE UX, MEXITHUYECKAs TOJIEPAHTHOCTb,
TOTOBHOCTB K PaBHOIIPABHOMY COTPYAHUYECTBY;
(] yBa)keHHUE K JIMYHOCTH U €€ JTOCTOUHCTBY, 100pOKenaTeIbHOE OTHOIICHHUE K OKPY)KAIOIIKUM, HETEPIUMOCTD
K JTFOOBIM BHJ]aM HACHJIUSI U TOTOBHOCTB IIPOTUBOCTOSATH UM;
[] yBajkeHHE K HEHHOCTSAM CEMbH, JII0OOBb K IPUPOJIE, TPU3HAHUE [ICHHOCTH 370POBbsI, CBOETO U JIPYTUX
JIOZIEH, ONITUMU3M B BOCIIPUATUH MHUPA;
[J moTpeGHOCTh B CaMOBBIPAKEHUU U caMOpeaTn3alii, COIMaIbHOM NPU3HAHUY;
(] mo3uTHBHAS MOpaJbHast CAMOOIIEHKA M MOPAJIbHBIE YyBCTBA — YYBCTBO TOPAOCTH MPH CIECJOBAHUH
MOpaJbHBIM HOpMaM, MepeKUBAHKUE CThIA ¥ BUHBI IIPU UX HapYIIeHUU. B pamMkax 1esTenbHOCTHOTO
(TIOBeZICHUECKOT0) KOMITOHEHTA OyIyT C(hOPMUPOBAHBI:
Oodyuarowguiica noayuum 603MOHCHOCIb 014 (hopmuposanun:
U] bipasiceHnol ycmoyugou y4ebHo-no3HaA8amenbHOU MOMUBAYUU U UHMeEpPeca K YYeHUIo,
[ eomogHoCmuU K camoobpaz08aHuro u camo8OCHUMAHUIO,
[ aoexeamHoul no3umMueHOU camooyenKu u A-xonyenyuu;
[ KomMnemenmHOCMU 8 peanu3ayul OCHO8 2paiCOAHCKOU UOEHMUYHOCIU 8 NOCTYNKAX U 0esImebHOCIU,
[ MopanvbHo2o co3Hanus Ha KOHBEHYUOHAILHOM YPOBHE, CHOCOOHOCMU K PeUleHUI0 MOPATIbHbIX OULEMM HA
OCHOBe Yy4éma no3uyull y4acmHuKos OulemMmbl, OpUeHMAayuu Ha ux MOMUGbL U 4y8Ccmed, yCmouyugoe
cnedosanue 8 N08edeHUl MOPAbHLIM HOPMAM U IMUYECKUM MPeDOBAHUAM,
[ amnamuu Kax 0CO3HAHHO20 NOHUMAHUSL U CONEPENCUBAHUS YYBCIBAM OPY2UX, 8bIPANCAIOULEICS 8
NOCMYNKAx, HANpaeieHHbIX Ha NOMOWb U obecnedeHue 61a20noaY4Us A0eK8AMHO CAMOCMOAMENbHO
OYeHUBamb NPABUILHOCHb BbINOJIHEHUS 0eUCMBUsL U BHOCUMb He0OX00UMble KOPPEKMUBLL 8 UCNONIHEHUE KAK 8
KOHYye Oeticmeusi, maxK u no Xo0y e2o peaiusayuil;
[ 0cHO8 npocHo3Uposanus Kak npedgudenuss 6yOyuux cooblmuil u pazeumus npoyeccd.

MertanpeaMeTHbie pe3yJabTaThl

Pezcynamuenvie YY/[

Ooéyuarowuiica nayuumces:

(] menenosaraHuio, BKIFOUasi IOCTAHOBKY HOBBIX IIEJICH, peoOpa3oBaHUe MPAKTUICCKOW 3a]a49H B
M03HABATEIILHYIO;

] caMOCTOSATENILHO aHAJIM3UPOBATh YCIOBHUS JOCTH)KEHHS LIEIM HAa OCHOBE YUETA BBIJICIICHHBIX YUUTEIIEM
OPHEHTHPOB JICHCTBHS B HOBOM yU4eOHOM MaTepHalie;

(] IuTaHUpOBaTh MYTH JOCTUKCHUS 1ICTICH;

BoinycknHuk nonyuum 603mMoxcHOCHIb HAYYUMbCA:

[l camocmoamenvHo cmagums Ho8bie YyeOHble Yenu U 3a0ayu;

[l nocmpoenuto HCU3HeHHbIX NIAHO8 80 8PEMEHHOU NEPCHEeKmuUse;

[l npu nranuposanuu 0ocmudiceHus: yenel camocmoamenbHo, NOIHO U A0EeK8AMHO YUUMbI8aAms YCI06Usl U
cpeocmea ux 00CmMuUICeHUsL,

[ 8bl0enssmeb anvmepHamueHvle CnOcoObl QOCMUNCEHUS Yelu U bloupams Haubonee 3¢pexmusHblil cnocoo,
1 ocnosam camopezynayuu 6 yuebHOU U NO3HABAMENbHOU OessMeTbHOCMU 8 (hopMe OCOZHAHHO20 YNPABLEHUS.
CBOUM NOBedeHUeM U 0esIMeNlbHOCMbIO, HANPABIEeHHOU HA O0CIUdICEHUe NOCMABIIeHHbIX Yellell,

1 ocywecmeansamo nosHasamenvhyo peiekcuro 8 OmHouleHuy 0eUcmautl no peuenuro yY4eoHvx u
NO3HABAMENbHBIX 3A0aY,

[ adexsamno oyenueamv 06bLEKMUBHYI0 MPYOHOCMb KAK Mepy akmuiecko2o uiu npeononiaeaemozo
pacxooa pecypcog Ha peuieHue 3a0adu; d0eK8amHo OYeHU8AMb C8OU BO3MONCHOCIU OOCMUNCEHUS Yelu
ONPeOenéHHOl CIONCHOCMU 8 PA3TUYHBIX CHEPAX CaMOCMOAMENbHOU OessMeTbHOCMU,

[l ocnosam camopezynayuu SMOYUOHANLHBIX COCOAHULL,

[l npunacamo 6oneguvle ycunus u npeodonesams mpyoHOCmu U NPEeNnsmcmeaus Ha nymu 00CMUICeHUs yeiell.



Kommynukamuenwvie Y'Y/

Ooyuarowuiica nayyumces:

[] azeKBaTHO OLIEHUBATh MPABMIIBHOCTD WIIM OIIMOOYHOCTH BBHIIOJIHEHUS yueOHO! 3a1aun. Ee 00beKTUBHYIO
TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

] oco3HaHHOE BIIAJICHUE JIOTHYECKUMHU ACHCTBUSAMH ONPEICICHHsS MOHATHI, 0000IIeHNs, YCTAaHOBJICHUS aHAJIOTHiA,
KJ1accu(pUKaMU Ha OCHOBE CAMOCTOATEIHHOTO BEIOOpAa OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHUE POIOBUIOBBIX
CBSI3EH;

[J ycTaHaBIMBAaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKOE PACCYKICHUE, YMO3AKIOUEHUE U BbIBOJBL;
[} co3maBark, MPUMEHATH U IPEO0OPA30BHIBATh 3HAKOBO-CUMBOJIMUECKUE CpeicTBA. MOIEIH U CXeMBbI [T PEeLICHUS
y4eOHBIX U O3HABATENIbHBIX 33]1a4;

] opraHn30BBIBaTh yueOHOE COTPYIHHUUECTBO U COBMECTHYIO JIESTEILHOCTD C YUUTENIEM U CBEPCTHUKAMH:
OTIpe/IEeTIATH 1IeU, pacupeaenenrue GyHKIUI 1 pojieil y4acTHUKOB, B3aUMOZACHCTBHE U 001IHe criocoObl paboThI;
yMeHue paboTarh B rpyIIe: HaXOAUTh O0IIee pelIeHre U pa3pemarb KOH(IUKTH Ha OCHOBE COITIACOBAaHMS MO3UIUN
U y4yeTa MHTEPECOB; clyyaTh MapTHepa; GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHHE;

) chopMHUpOBaHHOCTH YUEOHOH M OOIIEIIONIF30BaTENILCKOM KOMIIETEHTHOCTH B 001aCTH UCTIOB30BAHHUS
MH(OPMAITMOHHO- KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

[ mepBOHaYaJIbHbIE IPEJICTABICHUS 00 NAESAX U O METOJAaX MaTeMaTUKU Kak 00 YHMBEPCAJIbHOM SI3bIKE HAYKH U
TEXHUKH, O CPEJICTBE MOJICJIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

] BUJIETh MaTeMaTUYECKYI0 3aJJa4y B KOHTEKCTE ITPOOJIEMHOM CUTYyalluu B APYTUX TUCLUILIMHAX, B OKpYKatolen
KU3HH;

] HaXOAWTH B Pa3IMYHBIX UCTOYHUKAX HHPOPMAIUIO, HEOOXOAUMYIO JUIS PELICHHUS MaTeMaTHIeCcKuX mpodieM, u
MIPEJICTABIISITH €€ B MOHATHOM opMe, MPUHUMATh PEIICHUE B YCIOBUAX HEMOIHON M U30BITOYHOMN, TOUHOW U
BEPOSITHOCTHOHN MH(OpMaINH;

[J MOHKMMATh U UCIOJIb30BATh MAaTEMATUUYECKNE CPEAICTBA HAMIAIHOCTH JUIsl WJUTIOCTPALlMU, UHTEPIPETALIUH,
apryMeHTaluu;

(] BBLABUTATh TUIIOTE3BI MIPH PEIICHUN YYEOHBIX 3a/1a4 U TOHUMAaTh HEOOXOAUMOCTh X MTPOBEPKU;

] IpUMEHSTh UHIYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI paCCyXIE€HUN, BUAETh Pa3IMUHbIE CTPATErH PEIICHU 3a/1a4;
[J MOHKUMATh CYIIHOCTb aJTOPUTMUYECKUX MPEANNCAHUN U YMEHUE ACHCTBOBATh B COOTBETCTBUHU C MPEAJIOKEHHBIM
aJITOPUTMOM;

[] caMOCTOSATENIBHO CTaBUTh 1€JIM, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUIs PELICHUs y4eOHbIX MaTeMaTHUECKUX
npo0em;

] apryMeHTHpOBaTh CBOIO TOUYKY 3PEHHUs, CIIOPUTh U OTCTAUBAaTh CBOIO MO3MIIMIO HE BPAXIEOHBIM JJIsl ONITOHEHTOB
o0pazom;

[l 3a7aBaTh BOIPOCHI, HEOOXOMMBbIE [Tl OPraHU3aluN COOCTBEHHOH JIeATETbHOCTH U COTPYAHUYECTBA C MMAPTHEPOM;
] oCyLIECTBISITh B3aUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOANUMYIO B3aMOIIOMOIIb;

[ aeKBaTHO MCIOJIb30BaTh PEUb IS TUIAHUPOBAHUS U PETYISLIUNA CBOEH NEATEIBHOCTH;

[] aZleKBaTHO UCIOJIb30BaTh PEUEBbIE CPEJICTBA JIJISl PELICHUS PAa3IMYHbIX KOMMYHUKAaTUBHBIX 3a7a4; BIAJeTh YCTHON
U IUCBMEHHOMN PEYbI0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

[ opraHM30BBIBAThH U INIAHUPOBATh YU€OHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMMU, ONIPEAEIATH LENU U
(GYHKIMHU Y9aCTHUKOB, CITIOCOOBI B3aUMOICHCTBYS; MIJIAHUPOBATh 001HE CIOCOOBI padoTHI;

[ OCYHIECTBISITh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeHCTBHUI MapTHEpa, yMETh YOexkAaTh;

(] paGoTarh B rpymie — yCTaHaBIMBaTh paboune OTHOIICHUS, 3(h(hEeKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH
MPOAYKTUBHOMN KOOMEpalui; HHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJCHCTBHE CO
CBEPCTHUKAaMHU U B3pPOCIIBIMY;

] ocHOBaM KOMMYHHUKaTHUBHOU peduiekcuu;

] ucronb30BaTh a/1€KBATHBIE SI3BIKOBBIE CPEJCTBA Il OTOOPAaXKEHUSI CBOUX YYBCTB, MBICIICH, MOTUBOB U
MOTpPeOHOCTEH;

(] oroOpaxkaTh B peuu (onucaHue, 00bsICHEHUE) COepKaHNe COBEPIIAEMBIX AEHCTBHUM Kak B (hopMe IPOMKOI
COLIMAJIM3MPOBAHHOM peun, Tak U B popMe BHYTPEHHEN peyH.

Buvinycknuk nonyuum 603moxucHOCHb HAYHUMbBCA:

[ yuumeieams u KOOpOUHUPOBAMb OMAUYHBIE OM COOCMBEHHOL NOZUYUU OPY2UX NH00el 8 COmpYyOHUYecmee;

] yuumuleams pazuvie MHeHUs U UHMeEPecyl U 0OOCHOBLIBAMb COOCMEEHHYIO NO3UYUIO,

[ nonumames OMHOCUMENLHOCIb MHEHULL U NOOX0008 K peuleHuIo npodiemol,

1 npodyxmueno pazpeuwiams KOHGIUKMbL HA OCHOBE YYEéMma UHmMepecos U NOUYUL 6cex yYUacmHUKo8, NOUCKa U
OYeHKU

AbMEPHAMUBHBIX CNOCOD0E paspeuteHUsi KOHPAUKMOS, 00208apUu8amsbCs U NPUXOOUMs K 00ujemy peuleHuro 6
COBMECMHOLL 0esAmeIbHOCMU, 8 MOM YUCTe 8 CUMYayUU CMOIKHOBEHUS UHMEPeCO8;

[l 6pame Ha ceba unuyuamusy 8 op2anu3ayuU COBMeCmHo20 Oelcmasus (0enosoe 1udepcmeo);



(1 oxa3zvi6amv n000epIHCKY U cooeticmeue mem, Om K020 3a8UCUm 00CIUMCEHUe Yell 8 COBMEeCMHOU 0esamelbHOCIUL,
[ ocywecmensams KOMMYHUKAMUBHYIO pelieKCcUlo KaK 0CO3HAHUE OCHOBAHULL cOOCMBEHHbIX Oellcmaull U Oeticmeutl
napmuépa;

] 8 npoyecce KOMMYyHUKayuu 00CMAamoyHo mo4Ho, HOCIe008aMeNbHO U NOIHO nepedasams Napmuépy HeoOXo0oUMyo
ungopmayuro Kax opueHmup 01 NOCMPOeHUs Oeticmeus.

Ilo3nasamenwvhoie YY/[

Ooyuarowuiica nayuumces:

[J ocCHOBaM peajin3aly IPOECKTHO-UCCIE0BATENBCKON JEATEIIbHOCTH;

[ IpOBOAUTH HAOIIONEHUE U SKCIIEPUMEHT 0]l PYKOBOJICTBOM YUUTEJS;

] OCYIIECTBIISITh PaCIIUPEHHBINA TOUCK HH(DOPMAIIUHU C HCIIOJIb30BaHUEM pecypcoB OubnnoTek u MHTepHeTa,

[J co3naBarh ¥ MpeoOpa30BhIBATH MOEIN U CXEMbI AJIs PELICHUS 3a7ay;

) oCymIeCTBISITh BBIOOP Hanboee 3pPEeKTUBHBIX CIIOCOO0OB pEIIeHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUI;

[J maBarb OnpeneIeHue MOHATHIM;

[J ycTaHaBIMBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3H;

[J OCYIIECTBIATH JIOTHYECKYIO OTIEPALMIO YCTAHOBIICHUS POJIOBUIOBBIX OTHOIIEHUHN, OTPAaHUYECHHUE TTOHATHS;

[ 06001maTh MOHATHUS — OCYIIECTBIATH JOTHYECKYIO ONEPALIMIO Mepexoa OT BUAOBBIX IPU3HAKOB K POAOBOMY
IMOHSITHIO, OT IOHSATHS ¢ MEHBIINM O0BEMOM K MOHSITHIO C OOJIBIINM 00BEMOM;

[] OCYIIECTBISTh CPAaBHEHHE, CEPHALIMIO U KJIACCU(PUKALIMIO, CAMOCTOSTENILHO BBIOMPAs OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JJOTUYECKUX OTIEPALIHii;

] cTpOUTH KJIacCU(PHUKAIMIO HA OCHOBE TMXOTOMHYECKOTO JIeJeHHs (HA OCHOBE OTPHIIAHHUS);

[J CTpPOUTH JIOTHYECKOE PACCYKIEHUE, BKIIIOUAIOIEe YCTAHOBICHUE MPUUNHHO-CIICICTBEHHBIX CBSI3EH;

] 0OBSACHATH SIBICHUS, IPOLIECCHI, CBS3U U OTHOILICHUS, BBISABIISIEMbIEC B XO/I€ UCCIICIOBAHNUS;

[J OCHOBaM 03HAKOMHUTEIHHOTO, U3y4aIOIEro, yCBauBAIOIIETO U MTOMCKOBOTO YTCHUS;

[J CTpyKTYypUpOBaTh TEKCThI, BKJIFOUAsl YMEHUE BbIIEIATH [NIABHOE U BTOPOCTEIIEHHOE, INIABHYIO UJICH0 TEKCTA,
BBICTpanBaTh MOCIIEIOBATEIIBHOCTh OMKCHIBAEMBIX COOBITHIA,

[] pabotarb ¢ MmeTagopamM — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUH, TOHUMATh U YIIOTPEOIATh 000POTHI peUH,
MMOCTPOCHHBIC HA CKPBITOM YIO00ICHIH, 00pa3HOM COJMKCHHUH CIIOB.

Buvinycknuk nonyuum 603moxucHOCHb HAYYUMbCA:

[ ocnosam peghnexcusnoz2o umenus;

[ cmasumo npobnemy, apeymeHmuposams eé aKkmyaibHOCHb,

[ camocmosamenbHo npo8ooums UCCcie008anue Ha 0CHO8e NPUMEHEHU Memo008 HAOM00eHUs U IKCHEPUMEHMA,

Hpe}IMeTHble pe3yabTarbl

Obyuarowguiica nayyumcesa:

e  OIIEPHUPOBATH C HAYAJIBHBIMH ITOHATUSAMU TPUTOHOMETPHUH U BBIIIOJIHATH 3JIEMEHTAPHBIE ONEpalluy HaJl
(GYHKIMSIMH YTIIOB:

e pelarh 337a4M Ha JI0Ka3aTesIbCTBO, OMUPAACh HA U3yUYEHHBbIE CBOMCTBA (UTYp M OTHOIIEHUH MEXy HUMH U
IIPUMEHSISI U3yYEHHBIE METOABI JOKA3aTEIbCTB;

e BBIYMCIIATH IUIOUIAIU KPYTOB U CEKTOPOB; IMHY OKPYKHOCTH, [UIMHY TYTH OKPYKHOCTH;

e  pemiaTh 3aJja4d Ha JJOKa3aTeJIbCTBO C UCIOIb30BaHMUEM (POPMYIT AJIMHBI OKPYKHOCTHU U JAJTUHBI TyTH
OKPYXHOCTH, (hopMyII TuIoImaaen puryp;

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

e  BBIUHCIATH JUIMHY OTPE3KA [0 KOOPAMHATAM €r0 KOHIIOB; BEIYHMCIIATh KOOPJAUHATBI CEPEANHBI OTPE3KA;

e HCIIOJIB30BAaTh KOOPAMHATHBIM METOJ 111 U3yYEHUS CBOMCTB IPSIMBIX U OKPY>KHOCTEH.

e ONEpPHUPOBATh C BEKTOPAMHU: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3a/IaHHBIX T€OMETPUUYECKH, HAXOIUTh
BEKTOP, PaBHBIN IIPOU3BEICHUIO 3aJaHHOIO BEKTOpa Ha YKCIIO;

e  HAXOJHWTH JUIS BEKTOPOB, 33JaHHBIX KOOPIAWHATAMH: JIJIMHY BEKTOPA, KOOPAUHATEI CYMMBI M Pa3HOCTH JIBYX H
OoJiee BEKTOPOB, KOOPAUHATHI IPOU3BEIEHUS BEKTOpA HA YHCIIO, IPUMEHSIS IPU HEOOXOTUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PaCIPEACIIUTEIbHbIN 3aKOHBI;

e BBIYHMCIIATBH CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, HAXOJUTh YIOJI MEX/y BEKTOpaMH, YCTaHABIINBATh
MEPIECHIUKYIIPHOCTD IPSIMBIX.

e  BJAJICTh KOMIIETCHIIUSMU: I03HABATEIbHON, KOMMYHHUKAaTUBHOU, MHPOPMAITMOHHON U pe(IIeKCUBHOM;

e palotaTh B Ipymnmnax, apryMeHTUPOBAaTh U OTCTaNBaTh CBOIO TOUKY 3PEHUS;

e pacmo3HaBaTb Ha YEPTEKaX, PUCYHKAX, MOJEISIX U B OKPYKAIOILLEM MHUPE IUIOCKHE U IPOCTPAHCTBEHHBIE



reoMeTpuyecKue GUrypsl;
e  pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOIBHOTO MapajuIeNenIIe/1a, MPaBIIIbHON MMPaMH/IbI, TWINHAPA U
KOHYCa;
e  OIPEAEIATH IO JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI IMHEHHBIC pa3Mephbl caMoil pUTypbl 1 HA000POT;
e BBIUUCIATH 00BEM MPSAMOYTOJIILHOTO Napasiesienune .

Odyuarowuiica noayuum 603MOHCHOCHIb HAYUUMbCA:

*  UCHONBL308AMb KOOPOUHAMHDIU MEMOO OJisl UVUEHUsI CBOUCME NPSAMBIX U OKPYHCHOCHEL.

o BHIYUCAMDb NIOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UNU DOlee NPAMOY20NbHUKOS, NAPALLEN0SPAMMOS,
Mpey2onbHUK08, Kpyea U cekmopa,

e npuobpecmu Onvim NPUMEHeHUs. aneedpPauieckoeo U mpueoOHOMempu4eckKo2o annapama u uoet O8UNCeHUs
npu peutenuy 3a0ay Ha 8blYUCIeHUe NIoWAdeli MHO20Y20lbHUKOS.

e 081a0emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 8bIYUCTIeHUe U O0KA3AMeNbCMB0;

e npuobpecmu onvim UCNONIL30BAHUS KOMNBIOMEPHBIX NPOSPAMM OJisl AHANU3A YACTHBIX CTIYYAes 83AUMHO20
PACNON0dCEHUSL OKPYIHCHOCMEU U NPAMBIX,

e pewiams MamemamuyecKue 3a0a4u U 3a0ayu U3 CMEeN’CHbIX NPeOMemos, 8bINONHAMb NPAKMUYecKue pacuémol;

o BLIYUCTAMb 00bEMbBL NPOCMPAHCINEEHHBIX 2E0MEMPULECKUX (UeYp, COCMABNIEHHbIX U3 NPAMOY2OTIbHbIX
napanienenunedos;

o yenyoumo u pazeums npeocmasieHus 0 NPOCMPAHCMBEHHbIX 2EOMEMPULECKUX uypax;

e NpuMeHsmMb NOHAMUE PA36EPMKU OJIsL BbINOIHEHUSA NPAKMUYLECKUX PACUEMO8.

Coaep:xanue yueOHOro npeamera
1-3. lloBTopenne. (2 4) Bektopsl. (8 4) Mertoa koopauHar (10 )
[lonsitue Bektopa. PaBeHCTBO BeKTOpOB. ClOK€HHWE M BBIUMTAHME BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Pasnoxenue Bekropa 1O JABYM HEKOJUIMHEApHbIM BekTopaMm. Koopaunarel Bektopa. IIpocrtedmme 3amaun B
KOOpAMHATaX. YpaBHEHUsI OKPYKHOCTHU U npsiMoil. [[puMeHeHre BEKTOpOB U KOOPAUHAT MPU PELICHUHU 3a1ad.
OcHOBHas 11€7Ib — HAYYUTh YYaIIMXCS BBIIOJHSITH JACUCTBUS HAJl BEKTOPAMH KaK HAIpPaBJIEHHBIMU OTPE3KaMHU, YTO
BaXHO JUIsSI IPUMEHEHHSI BEKTOPOB B (PH3MKE; O3HAKOMUTH C UCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPIUHAT MPH
pelIeHNU TeOMEeTPUUYECKUX 3a1a4y. BekTop ompezaensercs Kak HAIpPaBJICHHBIA OTPE30K W JCUCTBHUS HAJl BEKTOpPaMHU
BBOJATCA TaK, KaK 3TO MPUHATO B (PU3UKE, T. €. KaK JIEHCTBUS C HAMpaBICHHBIMU oTpe3kamMu. OCHOBHOE BHHUMaHUE
JOJIKHO OBITH YIEJIEHO BhIPAOOTKE YMEHUH BBIMOIHATE ONEpAIlii Ha/l BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI 110 TIPABUIIAM
TpEyrojbHUKAa U MapajuieorpaMMa, CTPOUTh BEKTOP, PABHBIA Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKKE BEKTOD,
PaBHBII MPOU3BEICHUIO TAHHOTO BEKTOpA HA JAHHOE YHUCIIO).
Ha npumepax mnoka3biBaeTcs, KaK BEKTOPbl MOTYT TPUMEHSATBCS K PEIICHUI0 TIE€OMETPUUECKUX 3ajad.
HemoncTpupyercsi 3p(PEeKTUBHOCTh PUMEHEHUsT (POPMYN JII KOOPJIMHAT CEPEANHBI OTPE3Ka, PACCTOSIHHUS MEXIY
JIBYMsI TOYKaMH, YPAaBHEHUU OKPY>KHOCTH U NPSIMOM B KOHKPETHBIX N'€OMETPUUYECKHUX 3aJadax, TEM CaMbIM JIAeTCs
MPEICTABICHUE 00 N3YUeHUH TEOMETPUUIECKHUX (PUTYP € TTOMOIIBIO METOAOB aJIre€OpHI.

4. CooTHOIIEHUS MEKIY CTOPOHAMH U YIIaMHU TPeyrojabauka (11 u)

CuHyc, KOCMHYC W TaHreHC ymia. TeopemMbl CHHYCOB M KOCHMHYCOB. Pemienue TpeyronbHUKoB. CkansipHOe
MPOU3BEJIEHNE BEKTOPOB M €ro NMPUMEHEHHE B TeoMeTpuyecKuX 3anadax. OCHOBHas 1€b — pa3BUTh YMEHHE
yUalluxcsi IPUMEHSATh TPUTOHOMETPUYECKHI anmapar npyu perieHud TeOMETPUUECKUX 3a/1au.

Cunyc u xocunyc joboro yria ot 0° 1o 180° BBOASTCS ¢ TOMOIIBIO €TUHUYHOMN MOIYOKPYKHOCTH, JOKa3bIBalOTCA
TEOpEMbI CHHYCOB U KOCHHYCOB U BBIBOJIUTCS €Ile 0Ha (opMyra MIoniaay TpeyroJbHuKa (TIOJIOBUHA TPOU3BEACHUS
JIByX CTOPOH Ha CHHYC yIJIa MEXKy HUMH). DTOT anmapar TPUMEHSIETCS K PEIICHUI0 TPEYroJbHUKOB.

CkansipHOoe MPOU3BECHHE BEKTOPOB BBOAUTCA Kak B (u3uke (MPOU3BEACHUE JJIMH BEKTOPOB HA KOCHHYC YIJla MEXIY
HUMHK). PaccMarpuBaroTcsi CBOMCTBA CKAJISIPHOTO TIPOM3BEACHUSI M €r0 MPUMEHEHHUE TP PEIICHUH TeOMETPHUECKUX
3ajad.

OcHoOBHOE BHHMaHUE cienyer VACIUTD BBIpabOTKE MIPOYHBIX HaBBIKOB B MpUMEHEHUHN
TPUTOHOMETPHUYECKOTO anmnapara rnpu pelieHn reOMETPUYECKUX 3a1ad.

5. JlimHA OKPY/KHOCTH H ILI0IAAL Kpyra (12 u)

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

OcHoOBHas 11eJTb — PaCHIMPUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTH U
I1omaan prra nu (I)OpMy.HBI JId HUX BBIYUCIICHUS B Ha4yaJIC€ TCEMbI OacTCs onpeneneHI/Ie HpaBI/IJIBHOFO
MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS TEOPEMBI 00 OKPY)KHOCTSX, OMTUCAHHOW OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA U
BNMCaHHOW B Hero. C IOMOIIbIO ONHWCAHHOW OKPYXKHOCTH pEIIalTcd 3aJadd O IMOCTPOCHHMM IPaBUIBHOIO




LIECTUYTOJIBHUKA U IPABUJIBHOIO 2Te-yrojbHUKA, €CJIU J1aH PABUIbHBIN I1-YTOJbHUK.

@DOopMyIIbl, BBIPAKAIOIUE CTOPOHY NPAaBUIBHOIO MHOTOYIOJIBHMKA M PaJAWyC BIMCAaHHOW B HETO OKPYKHOCTH 4€pe3
panuyc OnMCaHHOW OKPYXHOCTH, HCIIONB3YIOTCS MTPU BBIBOAE (HOPMYIT JUIMHBI OKPYXHOCTH U TUIOIIAAX Kpyra. BeiBos
ONMpAacTCd Ha HWHTYUTHBHOE IIPEICTABICHUE O Ipelese: INPU HEOTPAHWYCHHOM YBEIWYEHUU 4YHUCIIA CTOPOH
[IPaBUIIBHOIO MHOI'OYT'OJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €0 EPUMETP CTPEMUTCA K JUIMHE 3TOU OKPYKHOCTH, a
ioniaab — K IJIOAAH Kpyra, OrpaHU4EHHOTO OKPYKHOCTBIO.

6. JIBm:kenns (8 1)

OtoOpaxkenne MmiockocT Ha cebs. [lonstue nBwxkeHus. OceBas M IEeHTpajdbHas cuMMeTpuu. [lapamienbHbIi
nepeHoc. [loBopot. HanoxxeHnus u 1BUKEHUS.

OcHOBHas 11eJIb — TO3HAKOMHTH YYaIlUXCSA C TOHSTHEM JBM)KCHHS M €r0 CBOMCTBAaMH, C OCHOBHBIMH BHJIAMH
JIBUKCHUH, CO B3aMMOOTHOIICHUSMH HAJOXEHUM W ABWXKEHUN. JIBHKeHMe IJIOCKOCTHU BBOJUTCS KaK
OTOOpaXeHHEe IUIOCKOCTH Ha  ce0s, COXpaHSIoNee PacCTOSHUE MEXIy Toukamu. [Ipu paccMOTpeHMH BHUIOB
JBUKCHU OCHOBHOE BHUMAHHE YIEISAETCS MOCTPOCHUIO OOpa3oB TOYCK, MPSMBIX, OTPE3KOB, TPEYTOJLHUKOB TPHU
OCEBOH W IEHTPAIBHON CUMMETPHSX, apaJlIeIbHOM MepeHoce, moBopoTe. Ha addekTHBIX mpruMepax MoKa3bIBaCTCs
MPUMEHEHUE JBUKCHUM MpPU PEIICHUH T'eOMEeTPpUYECKUX 3aaad. [ToHsATHEe HaIO0XKEHUsI OTHOCUTCS B JAaHHOM Kypce K
YUCITY OCHOBHBIX MOHATHHA. J{0Ka3pIBaeTCs, UTO MOHATHS HATOKECHUS U JIBMYKCHUS SBIISIOTCS SKBUBAJICHTHBIMHU: JIF000€
HAJIOKEHHUE SBJISIETCS JIBIKEHUEM IUIOCKOCTH W 00patHO. M3yueHue nokazarenbcTBa HE SIBISETCA 00s3aTelIbHBIM,
OJTHAKO CIIEYET PACCMOTPETH CBSI3b MOHATHI HATOXKEHUS U IBUKCHUS.

7. HauaanHble cBeleHus U3 crepeoMerpum (8 u)

[Ipeamer crepeoMerpus. leomeTpuueckue Tejla W TOBEPXHOCTH. MHOTOTPAaHHUKH: IPU3MA, IapaJlICIICIHIIC,
nupamMua, GOpMyITbl JIIs BBIYMCICHUS UX 00bEMOB. Tena M MOBEPXHOCTH BpalllCHUs: MIJIUHAP, KOHYC, cdepa, map,
(dbopMyIbI 17151 BBIYMCICHHS UX IO TOBEPXHOCTEH U 00bEMOB.

OcHoBHas 11€JIb — 1aTh HAYaJbHOE MIPECTABICHUE O TEJaX U MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTD YUALTUXCS
C OCHOBHBIMU (hOpMYIIaMU JIJIsi BBIYMCIICHUS IUTOMIA/IeH MOBEPXHOCTE U 00bEMOB Tell.

PaccmoTpenne npocTelmx MHOTOTPaHHUKOB (IIpU3Ma, apajuiesienuIesa, MMPaMubl), a TAKKe Te U TOBEPXHOCTEHN
BpalleHus (UMIMHIpPA, KOHYca, cdepsl, I1apa) IPOBOJUTCS HA OCHOBE HAIVISIIHBIX MpeACTaBIeHUN, 0e3 MpUBICUCHUS
akcuoM ctepeoMerpur. DOpPMYIBI /Il BBIYMCICHUS OOBEMOB YKa3aHHBIX TEl BBIBOAATCS HAa OCHOBE IPHHIIMIA
Kapanbepu, Gopmynsl [Uisi BBIYMCICHHS IJIOHI[a/Iel OOKOBBIX MOBEPXHOCTEH HMIMHIApPA U KOHyCa IMOJIYy4YaloTCs C
MTOMOIIBIO0 PA3BEPTOK ITUX MOBEPXHOCTEH, (hopmyra miomaau chepbl IpUBOAUTCS 03 000CHOBAHMUS.

8. 00 akcuomax reomerpum_(2 4.)

becena 06 akcromax reoMeTpum.

OcHoBHas 11eb — JaTh 0osiee NIyOOKoe MpeCTaBlIeHHE O CUCTEME aKCHOM TUIAHUMETPHUU U aKCMOMAaTHYECKOM METOJIE.
Paznmuunbie cucTeMbl akCMOM, pa3IMYHbIE CIIOCOOBI BBEJICHUS TTOHITHS paBeHCTBA (Uryp.

9. IloBTOopenue. Pemenue 3aaa4u (7 )

TemaTuueckoe IMJIAHUPOBAHUEC

Ne Tema paznena KonnuectBo yacos no KonTponbsHbie
porpaMMe Ha U3yueHue paboTHI
1. BBoanoe moBropenue 2
2. BekTopsl 8 -
3. MeTton KoopauHAT 9 1
4. CooTHoOIIEHNs MEKy CTOPOHAMH U YIIIAMH 10 1
TpeyronbHuKa. CKansgpHOe Npou3BeIeHHE
BEKTOPOB
S. JUIMHa OKPYKHOCTH U IJIOUIA/Ib Kpyra 11 1
6. JIBrxeHus 7 1
7. HavanbHble CBeJIEHHsI U3 CTEPEOMETPUH 8 -
8. OO0 akcromax TIAaHUMETPHH 2 -
9. IloBTOpenue. Pemenne 3anay 8
Hroro: 68 5+1




Ka.nem[apﬂo-TeMaaneCKoe NJIAaHHPOBAHHE

Ne Tema ypoka Komuuec | Heypounsie XapakTepucTUKa OCHOBHBIX BUJIOB YI€OHOM [ara nmpoBeneHus [Ipumeuanue
ypoka TBO dhopmbl NEeATETbHOCTH yUaIXCs
4acoB TJ1aH dakr
1 yeTBEepTH
IMoBTOpeHuUe 3a Kypc 8 Kiacca. (2uac)
1. [ToBTOpEHME. 1 03.09
TpeyronbHUKHU.
2. [ToBTOpEHME. 1 03.09
YeThIpexXyroibHUKH.
I'maBa IX. BekTopsbl. (8 yac)
3. [TonsiTue BekTOpAa. 1 dopMynupoBarhb onpeeaeHus u | 10.09
PaBEHCTBO BEKTOPOB. WUTFOCTPUPOBATh MOHSATUS BEKTOpa, €ro JJIUHBI,
4 OTKIBabIBaHE 1 KOJJTUHEAPHBIX u PaBHBIX BEKTOPOB; 70 g
BeKTOpA OT JaHHO MOTHUBHUPOBATh BBEACHUE TMOHITHH WM JICHCTBHA,
CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU
TOUKH. MpuMepaMH, OTHOCSAIIUMCSA K  (U3HUYECKUM
3. Cymma n1Byx 1 BEKTOPHBIM BEJIMYMHAM; MPUMEHSATH BEKTOPHI U 17.09
BEKTOPOB. 3aKOHBI JEHCTBUS HaJ HUMH npu pelieHnn
CIIO)KEHUS BEKTOPOB. TCOMCTPUYCCKUX 3aaa4.
IIpaBuio
napasuiesiorpaMmma.
6. CyMMa HECKOJIbKHX 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. Cpenusist TuHUS 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
OKPYXHOCTH.

16.

YpaBHEeHUSA
OKPYXHOCTH.
Pentenue 3amau.

17.

YpaBHEHHE NPSIMON.
Penrtenue 3amau.

18.

Pemenune 3agau
METOJIOM KOOPJIMHAT.

19.

Pemenue 3agau
METOJIOM KOOPJIMHAT.

20.

KonTpoabnas
padora Nel
«Meton
KOOPAMHAT.

OOBACHAT W WUIIOCTPUPOBATH  TOHATHUSA
MPSIMOYTOJIbHOW CUCTEMBI KOOPJAMHAT, KOOpAUHAT
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 Xl. CooTHoIeHHE MKy CTOPOHAMM U YIVIaMH TpeyrojbHuka. CkajsipHoe mMpou3BeneHue BeKTopoB. (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.

217.

W3mepurenbHbie
paloTHI.

28.

Yron mexnay
BEKTOPaMHU.
CkansipHoe
MIPOU3BENICHUE
BEKTOPOB.
CkansipHoe
MPOU3BEICHUE B
KOOpJMHATAaX.

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 pEUICHUU TPEYroJbHUKOB, OOBSICHATH, Kak
HCIIOJIL3YIOTCSI TPUTOHOMETPUYECKUE (DOPMYIIBI B
M3MEPHUTENIbHBIX ~ paboTax Ha  MECTHOCTH;
dbopMynHpOBaTE  ONpENCIICHHE yIiia MEXIy
BEKTOpaMH W CKaJsIpHOTO  IPOMU3BEICHUS
BEKTOPOB; BBIBOAUTH (OPMYNy  CKaJISIPHOTO
MPOM3BEIICHUS 4Yepe3 KOOPAUHATHl 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

MIPOU3BEACHUS
BEKTOPOB K
PEILICHHIO 3a/1a4.

31. Kontponbnas 1 24.12
paGora Ne 2
«CooTHOLICHUSA
Me:K1y CTOPOHAMH
U yriiaMHu
TPeYroJabHUKA.

I'naBa XlI. [iinHa okpy:kHOCTH M II0maAb Kpyra. (12 yac)

32. [IpaBunbHbIN 1 @opMynTupoBaTh  ONpeNeNieHne  MnpaBuiIbHOTO | 24.12
MHOTOYTOJIBHHK. MHOTOYTOJIbHUKA; (POPMYITHPOBATh U JOKA3bIBATH
OKpYKHOCTS, TEOpeMbl 00 OKPYKHOCTSIX, ONMUCAHHOU OKOIIO
OILHCANHAS OKOILO MPaBUIBLHOTO MHOTOYTOJIbHHKA W BIIMCAaHHOW B

HEro; BBIBOJUTH M HUCIOJIb30BaTh (POPMYIBI s
TIpaBHIIEHOTO BBIYUCIICHUS TUTOILAIN IPaBUIBHOTO
MHOTOYTOJILHHKA. MHOI'OYI'OJIbHUKA, €ro CTOPOHBI M paauyca

33. DopmysIbl IS 1 BIIMCAHHOW OKPY)KHOCTH; pemiarh 3amaun Ha | 14.01
BBIUUCIICHUS MOCTPOEHUE  TPABHIBHBIX  MHOTOYTOJIbHUKOB;
TLIOMIA I OOBSCHATh TOHATUS JUIMHBI OKPYXHOCTH U
MPABHIBHOTO IJIOIaAU  KPYyra; BBIBOAUTH (OPMYNBI s

BBIUMCIICHUS JUTMHBI OKPY)KHOCTH W JITMHBI TYTH,
MHOTOYTOTBHHKA, IUTOIIAJM KpyTra M IJIOLaJu KPYrOBOrO CEKTOpa;
Cr'0 CTOPOHBI 1 NPUMEHSTH 3TH (POPMYJIBI IPU PELIEHHUH 3a/1aU.
panuyca BOUCAaHHOM
OKPYXHOCTH.
34. Pemenue 3amay Ha 1 14.01

BEIUHCIIEHHE
IUIOIIaAH, CTOPOH
MPaBUJIBHOTO
MHOTOYTOJIbHHUKA U
panuycoB
BITMCAaHHOM U




ONMCAaHHOH

OKPY>KHOCTH.
35. [TocTpoenue 1 21.01
MIPaBIIIbHBIX
MHOTOYTOJTbHUKOB.
36. JlnmrHa OKPY)KHOCTH. 1 21.01
37. JlnmrHa OKPY)KHOCTH. 1 28.01
Pewenue 3anay.
38. [Tnomane kpyra. 1 28.01
[Imomaae KpyroBoro
CEeKTOpA.
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. Pemrenue 3amay. 1 11.02
JlnvHa OKpYKHOCTH
U IUIONIAJIb KpyTa.

43. Kontpoabnas 1 18.02
padora Ne3 «/lniuna
OKPYKHOCTH 1
IJIOIIA/Ab KPYra»

I'maBa XII1I. IBu:xenus. (8 yac)

44, OTto6paxkeHue 1 OOBsCHATH, 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. Pemenue 3anau o 1 oceBasi CHUMMETpHS, LEHTpajbHas CUMMETpUS,

Teme «l[lousitue HapaHHeHBHBIﬁ IEPEHOC u IOBOPOT,
JBIDKCHUSY. 000CHOBBIBaTh, YTO ATU OTOOPAKEHUS TIIOCKOCTH

a7 TapanenbHbii 1 Ha ce0s SBISAIOTCA JBMXKEHUSMHU; OOBSICHATD, 5 02
KakoBa  CBS3b ~ MCXKIY  JBWKCHHUSIMH U
TICpCHOC. HaJOXKEHUSAMU;,  WJUIIOCTPUPOBATH  OCHOBHbBIE

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

49. Pemenue 3amaq mo 1 KOMIIBIOTEPHBIX ITPOrpamM. 04.03
TeMe
«ITapannenbHbIi
nepenoc. [Tosopor».

50. Pemenwne 3amad o 1 11.03
TeMe «/IBruxeHus».

51. KonTpoabHas 1 11.03
pabora Ne4
«JIBHKEHUSD).

I'masa XIV. HauanbHble cBeleHusi U3 crepeoMerpuu. (84)

52. [Ipeamer 1 OOBSICHATB, YTO TAKOE MHOTOTpaHHUK, ero rpanu, | 18.03
CTepEeOMETPHH. péodpa, BEPILUHBI, JaroHaly, KaKOM
MHOTOrpaHHFK. MHOTOTPAHHUK  HA3BIBACTCS  BBIMYKITBIM,  HTO
Tpuama. Takoe N-yroibHas mpusMa, €€  OCHOBAHNS,

OokoBble TpaHM U pEOpa, Kakas MpU3Ma
llapannenemmmnen. Ha3bIBa€TCsl NPSAMOM M Kakas HAKJIOHHOW, 4YTO

53. O0bem Tena. 1 Takoe  BHICOTA ~ NpPWU3MBL,  Kakas  mpusma | 18.03

o4, CoiicTBa 1 Ha3bpIBACTCS  MapajuienenunenoM u  Kakoi | 25.03
IPAMOYTOJIEHOTO napaieNienumne/l Ha3bIBaeTCsS MPSIMOYTOIbHBIM;
napasieenumesa. q)opM}:JmpOBaTL u 06OEHOBLIBaTL YTBEPKICHUS

55 Tupanma. 1 O CBOWCTBE JMAroHajiell Mapajienenunesa u o Heqs

KBajipare JTUaroHAIIN MPSIMOYTOJTBHOTO

o6. Hnmnp 1 napaieNenumnena; o0bsICHITh, YTO Takoe 00bEM 08.04

oS7. Konyc. 1 MHOTOTDAHHMKa;  BBIBOIMTH (¢ momomisio | 08.04

58. Cdepa u map. 1 npuniuna  KaBanbepu)  dopmyny  oObéma | 15.04

59. Pemrenue 3a1a4 1o 1 IPSMOYTOJIFHOTO TapauleNenuIena; OOBsICHATS, | 15 04

TEMEC
((MHOFOTpaHHI/IKI/I)).

Kakoil MHOTOTpaHHUK Ha3bIBACTCS MHPAMUIOH,
YTO TaKOE€ OCHOBAaHHE, BEPIINHA, OOKOBHIE TPaHH,
OokoBble pEOpa W BHICOTA TUPAMHJIBI, Kakas




nUpamMHa Ha3bIBACTCS MPABHIBHOM, YTO TaKOE
aroeMa TPaBUIBHON NHPaMUABL, IMPHUBOIAUTH
¢bopmyny 00bEMa MUpaMUIbI; OOBSCHITH, KaKoe
TEJIO HA3bIBACTCS IIMIIMHIPOM, YTO TAKOE €ro OCh,
BBICOTA, OCHOBaHHUS, paauyc, OoKkoBast
MIOBEPXHOCTh, 00pasyromue, pa3BépTka OOKOBOU
MOBEPXHOCTH, KAKUMHU (POPMYJIaMU BBIPAKAIOTCS
00béM W IUIOmAns OOKOBOW MOBEPXHOCTH
OWINHAPA; OOBACHATH, KAKOE TENI0 Ha3bIBACTCS
KOHYCOM, YTO TaKO€ €ro 0Ch, BBICOTA, OCHOBAHUE,
O0KOBasi MMOBEPXHOCTh, 0Opa3zyrolme, pa3BEPTKa
OOKOBOM ITOBEPXHOCTH, KaKUMH (HOpMyIaMu
BBIpAXKAIOTCs 00bEM KOHYCA M IIJIOLIa/1b 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,
napajuiesienumne], MUpamMuIy, HIHHIDP, KOHYC,
mIap.

00 akcuomax mIaHuMerpun. (2yac)

60. 06 akcuomax 1 22.04
IUTAHUMETPUHU

61. 06 akcuomax 1 22.04
TUTAHUMETPUHU

IToBropenue. Pemenue 3axa4. (8 yac)

62. IToBTOpEHuE. 1 OOBACHATH U3yUYEHHbIE TOHATHS, 29.04
HawansHbre (bOopMyITUpPOBATh U TOKA3bIBATh U3yYCHHBIC
reoOMeTpUUYECKUE TEOPEMbI; UCIOIb30BATh U3YUEHHBIN MaTepra
CBEIICHHS. MIPH PEUICHNUH 33/1a9 Ha BHIYHCIICHUE,

[MapannenbHble JI0Ka3aTeNbCTBO U MOCTPOCHUE, TPU
TIpsIMBIE. HEOOXOIMMOCTH TIPOBOJIUTH 110 XOIY PEIICHHS

63. [ToBTOpEHue. 1 JIOTIOJIHUTENBHBIE TIOCTPOECHHUS; CONIOCTABIISATH 29.04
TpeyronbHUKH. MOJTYYECHHBIN pe3ybTaT C YCIOBUEM 33/1a4H;

64. [ToBropenwue. 1 aHaJM3UPOBaTh BO3MOXKHBIE CIIydau, B 3a/ja4ax 06.05




TpGYTOJILHI/IKI/I. Ha MOCTPOCHUC UCCIICAOBATH BO3MOXKXHBIC

65. [ToBTOpeHue. 1 CIIy4au. 06.05
OKpY)KHOCTb.

66. [ToBTOpEHHE. 2 13.05
YeThIpexyroJbHHUKH. 13.05
MHOTroyrobHUKH.
[Tnomanu duryp.

67. IIpomesxyTounas 1 20.05
aTrTecTanusi.

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

Hroro 68 21
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