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MpegmeT (Kypc) feomeTpusa Knaccel 7-9

Konnuectso yacoB no yyueb6Homy naaHy B 7-8 KA. - 68 Yyacos B rod, 2 Yaca B HeAen.

CocTaBneHa B cooTBeTcTBUMU C MpnmepHoM paboyeit nporpammoin No reomeTpun.

OpobpeHa peweHnem peaepanbHOro yyebHo-meTogMYECKOro 06beANHEHUA MO
obuwemy obpasoBaHuto, npotokon 3/21 ot 27.09.2021 r.

Mporpamma peannsyetca B 7-9 Knaccax.

YyebHUKH:

1.YyebHuk. I'eomeTpus. 7-9 knaccel. JI.C. Atanacsan, B.®.byty3os, C,b.Kagomiies
u 1p. — M.: IIpocsemienne, 2019

PaccmoTpeHa

Ha 3acefaHun

MO yuuTteneit maTemaTMkn N GU3NKK
Mpotokon Ne 1 ot 29 asrycra 2023 r.

Pykosoautens MO /LtaHosa H.B./

Mapbeska 2023



AHHOTaUMs K pado4eil mporpamMme mno yueOHoOMy npeamMery

PaGouas mporpamma mmo matemMaTuke (MOIyiIb TreoMeTpus) s 7-9
kiaccoB Ha 2023-2024 y4eOHBIN roj] COCTaBIeHA Ha OCHOBE:

1.  ®enepanbHOTO TOCYAApCTBEHHOTO 0OpPa30BaTEIBHOIO CTaHIAPTA
OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKIAEHHOTO MPUKA30M MUHUCTEPCTBA
oOpazoBanus u Hayku PD 17 nexabps 2010 roma Nel1897 (pemakius
31.12.2015);

2. OcHOBHOI1 00pa30BaTENBHON MPOTPaMMbl OCHOBHOTO OOIIET0
oOpazoBanus ['bOY COII c.MapneBka.

3. ABTtopckoi mporpammsl: ['eomeTpus. COOpHUK NPUMEPHBIX pabOUHX
nporpaMm. 7-9 kiaccel: yue0. mocodue s o01ieoopa3oBat. OpraHu3aliuii/
coc.T.A.bypmuctpona. — M.: IIpocenienune, 2019

OO6pa3oBaTeNbHBIN MPOIECC OCYIIECTBISAETCS C UCIOJIB30BAHUEM YUEOHUKOB!
['eomeTpus. 7-9 Kimacchl: yueOHUK [Tt 00meoOpa3osat. opranu3saruii / JI.C.
AranacsH, B.®.byty308, C,b.Kagomies u ap. — M.: [Ipocsemenne, 2019.

Cornacno yue6noro miana 'bOY COII c.MapbeBka Ha U3yueHHE MAaTEMATUKU
(MOIyNib TEOMETpHs) OTBOJUTCA B 7 KJlacce 68 vaca (2 yaca B HeJeno), B 8 Kiiacce
68 yaca (2 gaca B Heneno), B 9 kiacce 68 yaca (2 yaca B Hezeno). Becero204 yaca.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA COAEP KAHUSA KYPCA

[TporpamMma obecrieuynBaeT JOCTHKEHHE CIEAYIOMIUX Pe3yabTaTOB OCBOSHHUS 00pa30BaTEIbHOMN
MporpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JUYHOCMHblE.

1) ¢dopmupoBaHME OTBETCTBEHHOIO OTHOLICHHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00yyaroImuxcst K CaMOPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBALlMU K OOYYEHHUIO U
NO3HAHUIO, BBIOOPY JAajibHelero odpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe mnpodeccuil u
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOEHHUI0  WHAMBHUAYaJbHOMN
00pa30BaTeNbHOI TPACKTOPUH C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX UHTEPECOB;

2) dbopMupOBaHHE TEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON NIPAKTHKH,

3) dopMupoBaHre KOMMYHHKAaTMBHON KOMIETEHTHOCTH B OOLIEHMH M COTPYIHHUYECTBE CO
CBEpCTHHKAMM, CTapIIMMH W MIAAIIUMH B 00pa3oBaTelbHOH, OOIIECTBEHHO IOJIE3HOM,
yueOHOUCCIIe10BaTENbCKOM, TBOPYECKON U APYTUX BUAAX AEITEIbHOCTH;

4) ymeHue SCHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIHM B YCTHOH W IHUCBMEHHOW peuH,
ITOHUMATh CMBICII ITOCTABJIEHHOM 3a7ja4M, BBICTPAUBATh apIyMEHTALNIO, IPUBONUTH ITPUMEPHI U
KOHTPIPUMEDBIL;



5) KpUTUYHOCTh MBIIUJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHbIE BhICKA3bIBaHMS,
OTIIMYATh TUIOTE3Y OT (PaKTa;

6) Kp€aTUBHOCTh MBIIIJICHUA, HWHUIUWATHUBY, HAXOAYUBOCTb, AKTUBHOCTH IIpU PEIICHUU
TCOMCTPHUICCKUX 3aay;

7) yMeHHE KOHTPOJIHUPOBATH MPOLIECC U Pe3yNbTaT yueOHOU MaTeMaTUYECKOM 1eATeIbHOCTH;

8) cocOOHOCTH K AMOLIMOHAIBHOMY BOCIPHUSITHIO MAaTEMaTHYECKUX 0OBEKTOB, 3a/1a4, PEIICHUIH,
pacCyxIeHUi;

MemanpeOMemeze:

1) yMmeHHEe CcaMOCTOSATEIbHO IUIAHUPOBATh AJIBTCPHATHBHBIE NYyTH JOCTHKCHHS IICINCH,
OCO3HAHHO BBIOMpATH HanOoee 3P PEeKTUBHBIC CTIOCOOBI PElIeHUs YUYEOHBIX U MO3HABATEIBHBIX
3ajay;

2) yMeHHME OCYILIECTBIISATh KOHTPOJb IO pE3yJbTaTy U IO CHOcO0y AEHCTBHS Ha YpOBHE
IIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXO0JUMbIE€ KOPPEKTUBBI;

3)ymMeHue aJeKBaTHO OLIEHUBATh MPABWIBHOCTh HJIM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMH JEHCTBUSIMH OIPEACIICHUs] TMOHATUN, 0000IIeHuUs,
YCTaHOBJICHUS] aHAJIOTUH, KJIacCU(UKAIIMKA Ha OCHOBE CAMOCTOATEILHOIO BHIOOpAa OCHOBaHUHN U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

5) yMeHue yCcTaHaBIMBaTh MPUYNHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCyKIEHUE,
YMO3aK/II04eHrne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) ymeHue co3JaBaTh, MPUMEHATh U TMPEOOPa30BBHIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA,
MOJICIIA U CXEMBI JIJISl PEIIeHUs YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4;

7) yMeHUE OpTaHU30BBIBATH YUeOHOE COTPYAHUUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
N CBCPCTHUKAMMU: OIPCACIIATH LCIIH, PACHIPCACIIATDH q)YHKIlI/II/I U pOJIM YYaCTHHUKOB, O6HII/I€
crocoObl paboThl; ymMeHHE paboTaTh B TpYIIE: HAXOAUTH OOIIee pelieHue U pa3penaTh
KOH(JIUKTBI HAa OCHOBE COIJIACOBAHMS TMO3WIMK W y4€Ta HMHTEPECOB; CIyIaTh MNapTHEPA;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) dbopmupoBaHUe W pa3BUTHE YIeOHOW M OOIIENOIB30BATEIIHCKON KOMIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHNUsl HH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (MKT-komnerenTHOCTH);

9) popmMupoBanue nepBOHAYATHHBIX MPEACTABICHUN 00 MAESIX U O METOJIaX MaTeMaTUKH KaK 00
YHUBEPCATHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIIUPOBAHUS SBJICHHUHN U MPOIIECCOB;

10) yMeHue BUIETh MaTeMaTUYECKyIO 3aJjauy B KOHTEKCTE MPOOJIEMHOM CHUTyallMd B APYTUX
JUCLHUIIIINHAX, B OKPYXKaIOIEH KU3HH;

11) ymeHue HaxoaUTh B Pa3TUYHBIX MCTOYHHUKAX MH(POPMALUIO, HEOOXOAUMYIO JUISl PEIIeHUs
MaTeMaTHUYeCKUX MpoOieM, W MPEJCTaBIsATh €€ B MOHATHON (opme; MpUHHMATh pElIeHHE B
YCIIOBUSX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;



12) ymeHue moHuUMaTh U HMCHOJIb30BaTh MAaTeMaTHYECKHE CPEJCTBA HAIJISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WLTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

13) ymeHue BbIIBUTaTh TUIIOTE3bI NPU PEIICHUN Y4E€OHBIX 3a/la4 U MOHUMaTh HEOOXOAMMOCTh
UX [IPOBEPKH;

14) yMeHue NPUMEHSTb HMHIYKTUBHBIE U JEAYKTHUBHBIE CIOCOOBI pacCyXKIeHUM, BUACTb
pa3IMyYHbIe CTPATETUH PeUIeHHs 3a/1a4;

15) noHMMaHuEe CYIIHOCTH aNTOPUTMHUYECKUX MPEANUCAaHU U YMEHuEe JeiCcTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) YMCHHUE CaMOCTOATCIIbHO CTaBUTH ILICIIH, BI:I6I/IpaTb M CO3JaBaTh AJIrOPUTMBI IJId PEIICHUSA
y‘Ie6HBIX MaTEMaTHYCCKUX HpO6JICM;

17) YMCHHUC IUNIAHHUPOBATH U OCYHICCTBIIATH ACATCIIBHOCTDb, HAIIPABJIICHHYKO Ha PCHICHUC 3ada4
HCCIICAOBATCIILCKOI'O XapaKTEpa,

npeomemmule.

1) oBnameHnwe 0a30BBIM TOHSATHHHBIM almapaToM II0 OCHOBHBIM pasfeliaM COACPIKAHHUS;
npeCcTaBiIeHne 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YHCIIO, TEOMETpHUECKas Qurypa, BEeKTop,
KOOpJIMHAThl) KaK Ba)KHEHIINX MaTeMaTHUYECKUX MOJIENSAX, TO3BOJISIOUINX ONMUCHIBATh U U3yYaTh
peasbHBIE NIPOLECCHI U SBJICHHUS;

2) ymeHue paboTaTh ¢ T€OMETPUYECKUM TEKCTOM (aHAIM3HPOBATh, W3BIEKATh HEOOXOIMMYIO
UH(POPMALINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOH M NHCHMEHHOH pedu C
IIPUMEHEHUEM MAaTEMaTH4YE€CKON TEPMUHOJIOTHUU U CUMBOJIMKH, UCIIOIb30BaTh PA3JIINYHBIE SI3BIKU
MaTeMaTHKH, TPOBOAMTh KJacCU(UKALUKU, JIOTHYEeCKHEe OOOCHOBAaHHMSA, JOKa3aTeIbCTBA
MaTEMAaTUYECKUX YTBEPKIACHUM;

3) OBJIaZICHUC HABbIKAMHU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘-II/ICJ'ICHI/II\/'I;

4) oBnaJeHUE TEOMETPUUECKUM SI3bIKOM, YMEHHE HMCIIOIb30BaTh €ro sl OMUCAHUs MPEAMETOB
OKpPYJKAaIOIIer0 MHpa, pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNH U H300pa3UTEIbHBIX
yYMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUECKUX ITOCTPOCHUIA;

5) ycBOeHHE CUCTEeMAaTHYECKUX 3HAHUM O IMJIOCKMX (Urypax M HX CBOMCTBAaX, a TAaKXKe Ha
HarJIIIHOM YpPOBHE — O IIPOCTEHIIMX IIPOCTPAHCTBEHHBIX TeNaX, YMEHHUE IIPUMEHSATH
CHUCTEMAaTUYECKHUE 3HAHUSA O HUX JUIS PELICHUs T€OMETPUUECKUX U ITPAKTUYECKUX 3a/1a4;

6) yMeHHe H3MEpPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJb30BAaTh (GOPMYJBI IS
HaXO0XKJICHUS IEPUMETPOB, IOl 1 00BEMOB T€OMETPHUECKUX DUTYD;

7) YMCHHUEC IMPUMCHATH HN3YUCHHBIC TIIOHATHUA, PE3YJbTaTbl, MCTOJAbI A PCIICHHA 3aaad
MMPAKTUYCCKOIr'0 XapakTe€pa HW 3aga4 HW3 CMCKHBIX JUCHUINNIMH C HCIOJb30BAHUEM IIPU
HCO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIILKYJIATOPA, KOMIIBKOTECPA.

Harnsanas reomerpust

BeInmyckHHMK Hay4dnTcs:



1) pacmo3HaBaTh Ha YepTexaX, PUCYHKaX, MOJEISIX U B OKPYXalOUIeM MHpE IJIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (UTYPHI;

2) pacnio3HaBaTh pPa3BEPTKH KyOa, MPSIMOYTOIBHOIO Mapaiesenume/a, NpaBUuabHON MUpaMUbl,
HUJIUHAPA U KOHYCA;

3) ompenensrk Mo JIMHEHHBIM pa3MepaM pa3BEPTKH QUTYPHI THHEHHBIC pa3Mepbl caMoii (pUrypbl
1 Hao0opoT;

4) BBIYUCTATH O0BEM MPSAMOYTOJIBHOTO Mapaliienenumneaa. BolmycKHIK TOTYyYUT BO3MOKHOCTD:

5) BBIYHUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHBIX MapalljiesIenuIe/1oB;

6) yriyOuTh U pa3BUTh NPEICTABICHHUS O IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYpax;

7) IpPUMEHATDH NOHATHE Pa3BEPTKU JJISl BBINOJIHEHUS IPAKTUYECKUX PACUETOB.
I'eomerpuueckue purypbi

BbIITyCKHUK HAy4UTCSA:

1) IMOJIb30BATHCA SA3BIKOM I'€COMCTPUHU IJId OMHUCAHUA IIPEAMCTOB OKPYKAIOILICTO MHpa U HUX
B3aMMHOI'O PACIIOJIOKCHUA,

2) pacmo3HaBaTh W M300pakaTh HAa YepTeKaX M PUCYHKAX TeOMETpuYecKkue (UTypbl M HX
KOH(UTYypaluy;

3) HaxXOMUTh 3HAYCHUS IJTUH JIMHEWHBIX 2JIEMEHTOB (DUTYp M UX OTHOILIEHUS, TPALYCHYIO Mepy
yraoB ot 0 no 180°, mpumMeHss onpeaeneHus, CBOMCTBA U MPU3HAKU (PUTYp U MX DIIEMEHTOB,
oTHOMIEeHHs (HUryp (paBeHCTBO, M0A00HE, CHMMETPUH, TIOBOPOT, MAapaJuIeIbHbIN epeHoc);

4) omepupoBaTh C HayaJbHBIMU MOHSTUSIMH TPUTOHOMETPUM U BBINOIHATH 3JIEMEHTApPHBIE
orepanuu HaJ QYHKIUSMH YTJIOB;

5) pemath 3aJa4M Ha JOKa3aTelIbCTBO, ONMUPAsICh HA U3yYEHHBIE CBOWCTBA (PUTYp U OTHOLIEHUI
MEX1y HUMH U IPUMEHSISI U3yYeHHbIE METObI J0KAa3aTENbCTB;

6) perath HECJIOKHbIE 33/1a4d HAa IOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aJIFTOPUTMBbI TIOCTPOEHUS C
MOMOIUIBIO IUPKYJIS U TUHEHKU;

7) pewmiath npocTenle NiIaHUMETPUYECKUE 3aa4i B IPOCTPAHCTBE.
BpINyCKHMK ITOJIyYUT BO3MOXKHOCTD:

8) OBJIaZACTh MCTOJAaMM PCIICHHA 3ada4 Ha BbIYUCIICHUA W OO0Ka3aTCJIbCTBA: MCTOAOM OT
MMPOTUBHOTO, MCTOIOM HO,Z[06I/ISI, METOAOM r[epe6opa BapUaHTOB U MCTOAOM I'COMETPUUCCKHUX
MCCT TOYCK;

9) HpI/IO6pCCTI/I OIIBIT ITPUMCHCHU anre6pa14qecx0ro U TPUTOHOMCTPUUCCKOTO allrapara u uaeu
ABWIKCHUS TP PCIICHUU I'COMCTPUICCKUX 3a/1aY,



10) oBnageTh TPAAUITMOHHONW CXEMOMW peIIeHHUs 3a7a4 Ha IMOCTPOCHHE C MOMOIIBIO MUPKYJIS H
JUHEUKH: aHaJIu3, MIOCTPOCHHE, I0KA3aTeIbCTBO U UCCIIEA0OBAHHUE;

11) HayuuTbCs peIaTh 3aJa4d Ha IOCTPOCHHUE METOIOM T'€OMETPHYECKOIO MeCTa TOYeK M
METOHOM IT0I00HS;

12) mpuoOpecTd OMNBIT HCCIEIOBAHUS CBOWCTB IUIAHMMETPHUYECKHX (UTYp C TMOMOILBIO
KOMIIBIOTEPHBIX IIPOTPAMM;

13) nproOpecTH OMBIT BHIOJIHEHUS TPOEKTOB MO TeMaM: «[ eomeTpudeckue npeodpa3oBaHus Ha
wiockocTuy, «Iloctpoenue oTpe3koB no hopmyie.

H3mepeHue reomeTpu4ecKux BeJITUYMH

BoinyckHuk HayuuTcs: 1) ucriosnb3oBaTh CBOMCTBA M3MEPEHUs JJIMH, IJIOLIAAEH U YIJVIOB NpU
pelIeHNN 3a7ad Ha HAXOXACHHWE JJIMHBl OTpe3Ka, MJIUHBl OKPYXKHOCTH, [UIMHBI JyTd
OKPYKHOCTH, IPalyCHOM MEPBHI YIJIa;

2) BBIUUCIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (UIYp UM MX YIJIbl, UCHOJIb3Ysl (POPMYJIbl JUIMHbI
OKPYKHOCTH M JUIMHBI YTU OKPYKHOCTH, (hOpMYJIbl IUIOIAAen GuUryp;

3) BBIUMCIATH IUIOIIAAM TPEYrOJbHUKOB, NPSIMOYTOJbHUKOB, MapajuleorpaMMOB, Tpalelui,
KPYTOB U CEKTOPOB;

4) BBIYUCIATH AJIUHY OKPYKHOCTH, IJIUHY AYTH OKPY’KHOCTH;

5) pemate 3a7auu Ha TOKA3aTEIBCTBO C UCIIOJIB30BaHUEM (DOPMYIT IITMHBI OKPY>KHOCTHU U JITTHHBI
JyTH OKPY>KHOCTH, (hopMyi miomaaen puryp;

6) pewmarh NpakTHYECKUE 3a7ayl, CBS3aHHbIE C HAXOXXICHHEM TI€OMETPUYECKUX BEINYUH
(ucrionb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:

7) BBIYMCIATH IUIOMAAM (UTYp, COCTABIEHHBIX W3 JABYX WM Ooyiee MPSIMOYrOJbHHUKOB,
NapajuIeJIOrPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8) BBIUUCIIATE IJIOMAAXM MHOI'OYI'OJIbBHUKOB, HCIIOJB3yd OTHOLICHUA PABHOBCIUKOCTH U
PaBHOCOCTABJICHHOCTH,

9) npuoOpecTy ONBIT MPUMEHEHUS aIredpanyeckoro U TPUrOHOMETPUUECKOTO afmnapara U uaeu
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIIEHHE IJI01A1€H MHOTOYTOJIbHUKOB.

Koopannartsi
BrinmyCKHHUK HAaydnTCS:

1) BBIYUCIIATH JJIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BEIYUCIIATH KOOPIUHATHI CEPEIUHbBI
OTpe3Ka;

2) HCIIOJb30BaTh KOOp,Z[HH&THLIﬁ MCTO JIA1 U3YUCHUA CBOICTB NPpsAMBIX U OKp}/')KHOCTeI\/'I.

BLIHYCKHI/IK MOJIYYUT BO3BMOXKHOCTD:



3) oBIaIeTh KOOPAMHATHBIM METOIOM PEIICHHUS 3a7a4 Ha BEIYMCICHUE U JIOKA3aTeIIbCTBO;

4) HpI/IO6peCTI/I OIIBIT UCIIOJIb30BAHUA KOMIIBIOTCPHBIX IIPOrpaMMm JJIsd aHaJIM3a YaCTHBIX CJIY4acB
B3aMMHOI'0O PACIIOJIOKCHHA OKPY)KHOCTGI‘/’I U IIPAMBIX;

5) npuoOpecTy ONBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIprMeHeHrne KOOpAMHATHOrO MeToja
IIPU PEIICHUH 3374 Ha BBIYUCIICHUE U I0Ka3aTeIbCTBOY.

BexTopsl
BrInyCKHMK Hay4duTCs:

1) omepupoBaThb C BEKTOpaMH: HAXOAWUTh CYMMY U pa3HOCTb JABYX BEKTOPOB, 3a/laHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTODP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

2) HaxoJIuTh Ui BEKTOPOB, 33JaHHBIX KOOPJAMHATaMU: JJIMHY BEKTOpAa, KOOPAUHATHI CYMMBI U
pasHocTH IBYX W Oojiee BEKTOPOB, KOOPAWHATHI MPOW3BEICHHS BEKTOpA HA YHCIO, TIPUMEHSS
pY HEOOXOIMMOCTH COYETATEIbHBIH, IEPEMECTUTEILHBIA U PaCTIPEICTUTEIbHBIN 3aKOHBI;

3) BBIUYUCIIATE CKaJIAPHOC MHPOU3ZBCACHUC BCKTOPOB, HAXOAUTH YrojJg MCXKIAY BCKTOpaMu,
YCTaHAaBJIMBATh NCPHCHANKYIIIPHOCTD IIPSMBIX.

BrIIyCKHMK ITOJIyYUT BO3MOKHOCTD:
4) oBnaieTh BEKTOPHBIM METOJIOM JJISl PELICHUS 33/1a4 Ha BBIYUCICHHUE U I0Ka3aTeNbCTBO;

5) HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUS IIPOCKTOB Ha TEMY «HpI/IMeHCHI/Ie BCKTOPHOI'0 MCTOJa IIpH
PCUICHUHU 3a/ia4 Ha BBIYUCIICHHUC N JOKA3aTCIbCTBO.

COJEPKAHUE KYPCA

Harasignasi reomerpusi. HarnsnHele npeicTaBieHHsT O MPOCTPAHCTBEHHBIX (QUTypax: KyoO,
napajulejienunen, Mpu3Ma, Oupamunaa, wmap, cdepa, KoHyc, uuauHap. M3oOpaxkeHue
npocTpaHCTBeHHBIX  (uryp.  Ilpumepst  cedenmit.  Muororpannuku.  [IpaBuiibHBIE
MHOTOTpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOrPAaHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue 00BEMa; emuHUBI 00bEMA. OOBEM NPSIMOYTOJIBLHOTO MapajuieNienuiena, Kyoa.
I'eomerpuueckne purypsl. [Ipsmeie u yrusl. Touka, npsimas, miockocts. OTpe3ok, Tyd. YToil.
Buns! yrinos. BeprukansHble 1 CMEKHBIE YIIIbl. brccekTpuca yria.

[TapamnensHble u mnepecekaroniuecs npsmele. [lepnenaukynspHsle mpsiMble. Teopemsl O
MapaJUIEIbHOCTH U NMEPHNEHANKYJSIPHOCTH NpsMBIX. llepnenaukynsap n HakIOHHAs K IPSMOM.
CepeaHHBIN NEPIIEHAUKYJISP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOKWCTBAa OMCCEKTPUCHI YIJIa U CEPETMHHOTO MePIEeHANKYIspa
K OTPE3KY.

TpeyronbHuk. BbicoTra, Menuana, OuccekTpuca, CpeaHsisi JIMHUSA  TPEYroJibHUKA.
PaBHOOeIpeHHbIE 1 PAaBHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO



TpeyronbHuKa. [Ipu3Hakm  paBeHCTBA  TPEYroJbHUKOB. HepaBeHCTBO  TpeyrosibHUKA.
CooTHOIIEHNS MEX1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA.

CymMma yriioB TpeyrojbHUKa. BHemrHue yribl TpeyroyibHuka. Teopema daineca. [logobue
TpeyroasHUKOB. Ilpu3Haku monobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, xocunyc,
TAQHI'€HC, KOTaHI'€HC OCTPOro yria IpsMOYrOJIbHOIO TpeyrosibHHkKa M yrioB ot 0 mo 180°;
OpUBEJCHUE K OCTpoMy yriny. PemieHue mnpsiMOYroibHBIX TpPEyroidbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIbl, CBS3BIBAIOIIME CHUHYC, KOCHHYC, TaHICHC,
KOTAHI'€HC OJHOTO M TOTO k€ yria. PerieHue TpeyrojabHUKOB: TeOpeMa KOCHHYCOB U TeopeMa
CHHYCOB. 3aMeyaTelIbHble TOYKH TPEYTrOJIbHUKA.

UYersipéxyronbHuk. Ilapamienorpamm, ero cBOMCTBa U NpU3Haku. lIpsaMoyroiabHuK, KBaapar,
poMO, uX CBOMCTBA U NpU3HAKU. Tpanenus, cpeiHss JIUHUS TpareLuu.

MHuoroyronasHuK. Beinykisle MHOroyronbHUKU. CymMMma yIjloB BBIITYKJIOIO MHOIOYTOJIBHHKA.
IIpaBunbpHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTb U Kpyr. [yra, xopaa. Cexrop, cermeHT. LleHTpanbHbIil yroj, BIMCAaHHBIM yroul,
BEJIMYMHA BIMCAaHHOIO YIVIa. B3auMHOE pacnoyioKEHue MpsAMOW M OKPYKHOCTH, JBYX
okpyxxHocTel. KacarenbHas n cexyas K OKpYKHOCTH, UX CBOMCTBA. BrimcaHHbIE U ONMCAaHHbBIE
MHOIOYrOJIbHUKU. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJIBHUK, U OKPY>KHOCTb, ONMCAHHAs OKOJIO
TpeyrojbHUKa. Brincanuble 1 onucaHHble OKPYKHOCTH IPAaBUIBHOIO MHOTOYTIOJIbHUKA.

I'eomerpuueckue mnpeodpasoBanud. [lonstue o paBeHcTBe ¢uryp. IloHsitue o IBUKEHUHU:
oceBasi U LIEHTpaJlbHAs CUMMETPHHM, MapajulelbHbIi nepeHoc, nmoBopot. Ilonatue o momobum
(buryp 1 roMOTETUH.

HOCTpOGHI/IH C MOMOLIBIO HUPKYIIA U muHeHKH. OCHOBHBIC 3ala4yi Ha MOCTPOCHUC: JCIICHUC
OTpE3Ka IIOIOJIaM; MOCTPOCHUC YTIJld, paBHOTO AAHHOMY; INOCTPOCHHUE TPCYTOJIbHUKA I10 TpeM
CTOPOHAM; MNOCTPOCHUC NCPIICHAUKYJISApA K priMOfI; IOCTPOCHUC 6I/ICCCKTpI/ICLI yriia; ACJICHUC
OTpPE3Ka Ha N PaBHBIX JacTei.

Pemenne 3agau Ha BBIYMCIEHHUE, T0OKA3aTEIbCTBO U IMOCTPOEHUE C MCIOIb30BAHUEM CBOMCTB
U3y4eHHBIX (QUryp.

I/I3Mepem1e reOMETpUICCKHUX BECJIUYUH. I[J'H/IHa OTpE3Ka. PaccTossHE OT TOYKH 110 HpHMOﬁ.
PaccrosiHue MCKAY MapaJlJICJIbHBIMHA IIPSMbBIMH.

[IepuMeTp MHOTOYrOJIBHUKA.
JlnvHa OKpY>KHOCTH, YUCIIO T; JUINHA yTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXY BEIMYMHOW LHEHTPAIBHOTO YIJIa U JUIMHON JAYI'M
OKPY’KHOCTH.

[Tonarue momaau miockux ¢guryp. PaBHococTaBieHHble 1 paBHOBeNMKUE GuUrypsl. [Tnomans
npsMoyrosnbHuka. [lnomanu napamnenorpaMma, TpeyroibHMKa U Tpamenuu. [lmomans
MHoroyrojapHuka. Ilnomans kpyra u muomans cekropa. COOTHOIIEHHE MEXAy IJIOLaIsIMU
no100HBIX (uryp.



Pemenue 3a71a4y Ha BBIYMCICHHUE U J0KA3aTENbCTBO C UCHOJIb30BAHUEM M3YUEHHBIX (POPMYIL
Koopaunartel. YpasHenue npsmoil. Koopaunatsl cepeaussl oTpe3ka. dopmysa paccTOsHUSA
MEXIY ABYMS TOYKaMU IUIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BekTopsnl. [lnuna (Moayinb) BekTopa. PaBenHcTBo BekTopoB. KosuimHeapHble BEKTOPBHI.
Koopaunartsl BekTopa. YMHOKEHHE BEKTOpAa Ha YUCJIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOPA
0 IByM HEKOJUTMHEAPHBIM BeKTOpaM. CKasipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATUSL. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3aJJaHNe MHOXECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTepUCTHIEeCKUM CBOCTBOM. [TomMHOkecTBO. OOBEAMHEHHE U
IIEPECCUCHUE MHOKECTB.

DJieMeHTHI JIOTMKH. OrpenieneHre. AKCUOMBI U TeopeMbl. Jloka3aTenbeTBo. Jloka3aTeabcTBO OT
npotuBHoro. Teopema, oOpatHas naHHod. Ilpumep wu  koutpmpumep. IlonsTHE O
PaBHOCHJIBHOCTH, CIJICIOBAHUH, YHNOTPEOJICHHUE JIOTMYECKUX CBSA30K €CJIU ..., TO ..., B TOM H
TOJIBKO B TOM CJIy4ae, JOrH4e€CKHE CBA3KU U, UJIH.

I'eomerpust B ucropuyeckom paszputuu. OT 3emsemepuss Kk reo merpuu. Iludarop u ero
mkosa. Panec. Apxumen. [locTpoeHue NpaBUIBHBIX MHOTOYrOJIbHUKOB. Tpucekuus yria.
KBanparypa kpyra. YaBoenue kyda. Mcropus uucna n. 3omoroe ceuenue. «Havana» EBknuna.
JI. Ditnep. H. U. JloGaueBckuii. Mictopust maroro mocrymnarta.

N300peTeHne Meroga KOOPAMHAT, MO3BOJIAIOUIETO NEPEBOAUTh T'€OMETPUYECKUE OOBEKTH Ha
a3bIK anreopsl. P. [lexapt u I1. ®epma. [Ipumeps! pa3nuyHbiX cucTEM KOOPAMHAT HA MIJIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

JI. C. AranacsH, B. @. byry3os, C. b. Kagomies u ap. «'eomerpus, 7», «I'eometpusi, 8»,
«"eometpust, O»



Howmep Coneprkanue mMatepuana KomnuectBo | KomndectBo | XapakTepuCTHKa OCHOBHBIX BHJIOB JEATEIHLHOCTH YUCHHKA (Ha
naparpada 4acoB KOHTPOJIbHX | YPOBHE Y4EOHBIX JCHCTBHIA)
7 Kkaacc
I'nasa 1 HavajbHble 7 1
reoMeTpuyecKmne cBeJeHus KOHTpPOJIbHAs
1,2 [Ipsimast 1 oTpe3ok. JIyd u 1 paborta OOBACHATD, YTO TAKOE OTPE3OK, JIYY, YTOJl, KAKHE (PUTYPBI
yroin Ha3BIBAIOTCS PABHBIMU, KaK CPABHUBAIOTCS U U3MEPSIFOTCS
3 CpaBHeHUE OTPE3KOB U 1 OTPE3KH U YIJIbl, UTO TaKOE TPaayC U rpaJlycCHas Mepa yria,
YTJIOB KaKOW yroJl Ha3bIBACTCS MPSMBIM, TYITBIM, OCTPBIM,
4,5 H3mepeHune oTpe3KoB. 2 pa3BEPHYTHIM, YTO TAKOE CEepe/IMHa OTpe3Ka U OMCCeKTpurca
W3mepenue yrios yIJIa, KaKue YIIIbl Ha3bIBAIOTCSl CMEKHBIMH U KaKHe
6 IlepnenuKynspHbie mpsambie | 1 BEPTUKAIBHBIMU; (OPMYIUPOBATH U 0OOCHOBHIBATH
Pewrenwe 3amau 1 YTBEPXKICHHSI O CBOMCTBAX CMEKHBIX U BEPTUKAIBHBIX YIJIOB;
KouTpoubHas pabora Ne 1 1 OOBSICHATh, KAaKHE€ TIPSIMbIE HA3bIBAIOTCS MEPIICHAUKYIISIPHBIMHU;
(dhopMyipoBaTh 1 000CHOBBIBATH YTBEPHKICHUE O CBOMCTBE
JBYX MPSMBIX, IEPICHIUKYISAPHBIX K TPEThel; n300paxarhb u
pacrno3HaBaTh YKa3aHHbBIE POCTEeHINE GUTYPHI Ha YepTekKax;
peliaTh 3a7a4d, CBSI3aHHbIE C STUMH MPOCTEUITUMH PUTYpaMu
I'naBa2 TpeyronbHukH 14 1
1 [TepBblit mpU3HAK paBeHCTBA | 3 KOHTpOdbHAsA | OOBACHATH, Kakas (pUrypa Ha3bIBaeTCs TPEYTOJILHUKOM, YTO
TPEYTOJIHHIUKOB pabota TaKOE BEPITUHBI, CTOPOHBI, YTIIBI U IEPUMETP TPEYTOJIHLHUKA,
2 Menuanbl, OUCCEKTPUCHI U 3 KaKoW TPEYroJIbHUK Ha3bIBAE€TCS PABHOOEAPEHHBIM U KaKOU
BBICOTHI TPEYTOJHLHUKA PaBHOCTOPOHHUM, KaKHe TPEYTOJIbHUKH HA3bIBAIOTCS
3 Bropoii u Tpetuii npuznaku | 3 paBHBIMU; U300paXkaTh M PACIIO3HABATH HA YEPTEKAX
paBEHCTBA TPEYrOJLHUKOB TPEYTOJIBHUKHU M HX 3JIEMEHTHI; (DOPMYJIMPOBATH U JOKA3bIBATH
4 3aJa4u Ha IIOCTPOCHHUE 2 TEOpPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB; OOBSICHSTH,
Pemiene 3aau 1Mo TeMe 2 YTO HA3bIBACTCS MEPIICHIUKYIISIPOM, POBEIEHHBIM U3 JTAHHON
TpeyronsHUKH TOYKH K JaHHOU MPsAMOIi; GOpMyIHpOBATh U JOKA3bIBATh
KouTposbHas pabota Ne2 1 TEOpEMY O MEPIEHANKYIISAPE K MPAMOIL; OOBSICHSTH, KaKHe

OTPE3KH Ha3bIBAIOTCSA MEAMAHON, OUCCEKTPUCON U BBICOTOM
TPEYroJIbHUKA; (POPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBaxX PaBHOOEIPEHHOTO TPEYTOIBHHKA; PEIIaTh 3aa4H,
CBS3aHHBIE C PU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB U




CBOMCTBaMH paBHOOEAPEHHOTO TPEYrOJIbHUKA;
(hopMyIIMpOBaTh OMPEEIICHUE OKPYKHOCTH; OOBSICHSITH, YTO
TaKo€ LEHTP, PauyC, XOpJa U JUAMETP OKPYKHOCTH; PEIIATh
MIPOCTENIINE 3a/1a4H Ha IOCTPOEHUE (IIOCTPOEHUE YIJIa,
PaBHOTO JAHHOMY, IIOCTPOEHUE OUCCEKTPUCHI YIIia,
[IOCTPOEHUE MEPIEHANKYISPHBIX MPSIMBIX, IOCTPOECHUE
CepeHbI OTpe3Ka) U OoJsiee CI0XKHBIC 3aJa4H, UCTIOIB3YIOIIHIE
YKa3aHHbIE POCTEUIIINE; CONIOCTABIATH MOJYYEHHBIN
pe3yiabTaT C YCIOBUEM 3aJ1a4M; aHATU3UPOBATh BO3MOMKHBIE
ciy4yau

I'naBa 3 ITapanienbHbIe PSIMBbIE 9 1
1 [IpusHaku napamienbHOCTH | 3 KOHTPOJIbHAS
JIBYX TPSIMBIX paborta
2 AKcrnoMa nmapaiebHbIX 3
IPSIMBIX
Pemenue 3agau o teme 2
[TapannensHble MpsIMBbIE
KontponbHas padota Ne3 1

DopMyIUpPOBaATh ONPEAEICHUE MAPAIIIEIbHBIX MPSIMBIX;
OOBSICHATH C MIOMOIIIBIO PUCYHKA, KaKHUE YTJIbl, 00pa30BaHHbIE
IIPU [IEPECEUCHUH JIBYX MPSIMBIX CEKYIIEH, Ha3bIBalOTCA
HAKpPECT JISKALIUMH, KAKUE OJJHOCTOPOHHUMH U KaKUe
COOTBETCTBEHHBIMU; (DOPMYJIUPOBATh U JJOKa3bIBaTh TEOPEMBI,
BBIpaKarolye IPU3HAKK apAJUIEIbHOCTH JBYX IPAMBIX;
OOBSACHSATH, UTO TAKOE AKCMOMBI T€OMETPUU U KaKue aKCUOMBbI
YK€ HCIOJIb30BAINCH paHee; (POpMYIHUPOBATH AKCUHOMY
napajuieNIbHbIX IPSIMBIX U BBIBOJIUTH CJIEJCTBUS U3 HEE,
(opMyIMpOBATh M TOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajuIeNIbHBIX IPSIMBIX, 00OpaTHBIE TEOPEMAM O MPU3HAKAX
NapaJuIeIbHOCTH, CBA3AHHBIX C HAKPECT JIEKALIUMH,
COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMH YTJIaMH, B CBSI3U C
9THM OOBSICHSTB, UTO TAKOE YCIOBUE U 3aKIIIOUYCHUE TEOPEMBI,
Kakasi TeOpeMa Ha3bIBaeTCsl OOpPaTHOM MO OTHOIICHHUIO K
JTAHHOM Teopeme; O0BICHATH, B UEM 3aKJII0OYAETCS METO/
JI0Ka3aTeNbCTBA OT MPOTUBHOTO: (hOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yriax ¢ COOTBETCTBEHHO
napajuleIbHBIMU U NIEPIEHIUKYIIPHBIMUA CTOPOHAMH;
MIPUBOJUTH IIPUMEPBI UCIIOIB30BAaHUSA ITOI0 METOJIA; peLIaTh
3a/1a4¥ Ha BBIUMCIIEHHE, JOKA3aTebCTBO U TOCTPOCHUE,
CBSI3aHHBIE C NTAPAJUIEIbHBIMU NIPSIMBIMU




I'naBa 4 CoOTHOIIEHUSI MEKTY 16 2
CTOPOHAMM M YIJIaMH KOHTPOJIBHBIX
TPEyroJbHUKA pabor
1 CymMa yTIIOB TPEyroJibHUKa | 2 ®opMyIHpPOBATH U JIOKA3BIBATH TEOPEMY O CYMME YTJIOB Tpe-
2 CooTHOIICHUS MEXKIY 3 yroJIbHUKA U €€ CIIEZICTBUE O BHEIIHEM yTJie TPEYroJbHUKA,
CTOpPOHAMHU U yriaMu MIPOBOJINTH KJIACCU(UKAIIUIO TPEYTOIHHUKOB TI0 yTiIaMm;
TpeyrojbHUKa (hopMyIIHpOBaTh U JOKA3bIBATH TEOPEMY O COOTHOIICHMSIX
KonTponpHas padora Ne 4 1 MEXy CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA (IIPSIMOE U
3 [IpsiMOyroJbHBIE 4 o0OpaTHOE YTBEpKJIEHUs1) U CIECACTBUS U3 HEE, TEOPEMY O
TPEYTOJIbHUKHU HEPaBEHCTBE TPEYrOJIbHUKA; (POPMYIUPOBATH U JOKA3bIBAThH
4 HOCTpOGHI/Ie TpEYroJIbHUKA 2 TCOPEMBI O CBOMCTBax MMPAMOYTOJIBHBIX TPCYTI'OJIbHUKOB
110 TPEM >JIEMEHTaM (TIpsIMOYTONIBHBIN TPEYTOJIbHUK C yriioM 30°, mpu3HaKu
Pemienue 3anau 3 paBEHCTBA MPSMOYTOJIbHBIX TPEYTrOJbHUKOB); (OPMYIUPOBATH
OTIpEJICTICHUSI PACCTOSIHHSI OT TOUKH J0 MPSMO#, paCCTOSTHUS
MEX]y TMapaieIbHBIMU MPSIMBIMH; pelIaTh 3a/1a4u Ha
BBIYHCIICHHUS], TOKA3aTEIbCTBO U MOCTPOCHUE, CBSI3AHHBIE C
COOTHOIIEHUSMHU MEKIy CTOPOHAMHU U yIIIaMH TPEYrOJbHUKA U
paccTosTHuEM MEXIY MapauieTbHBIMU IPSIMBIMH, TTPU
HEOOXOMMOCTH TIPOBOAUTH MO X0y PEIlIeHUs
JIOTIOJTHUTEIBHBIE TTOCTPOCHHUSI, COMTOCTABIISITH TOTYYSHHBIN
pE3yNbTaT C YCIOBHEM 3aJa4M, B 33J]a4aX Ha MOCTPOEHUE
HCCIIE0BaTh BO3MOXKHBIE CITydan
KonrtposbHas pabora Ne 5 1
IloBTOpenue. Pemenue 4
3aga4
8 knace
I'maBa § YeTbIpexyroJbHUKH 14 1
1 MHOroyroJibHUKH 2 KOHTpOJIbHAA | OOBSICHATD, YTO TAaKOE JIOMaHasi, MHOTOYTOJIbHUK, €T0
2 [Tapannenorpamm u 6 paborta BEPIIMHBI, CMEXKHBIE CTOPOHBI, TMATOHAIH, U300pakaTh U
Tpamnenus pacro3HaBaTh MHOTOYTOJIbHUKY Ha YePTEKax; MOKA3hIBAThH
3 [TpsimoyronbHUK, poMO, 4 3JIEMEHTHI MHOTO YIOJIbHUKA, €70 BHYTPEHHIOIO U BHEIIHIOK




KBaJpar

Pemenue 3amau

KoHnTtponbnas pabora Nel

obnactu; HopMyIUpPOBaATh ONMPEISICHUE BBITYKIOTO
MHOTOYTOJIbHUKA; H300pa)kaTh U pacIlO3HABATH BBHITYKIIbIC U
HEBBITYKJIbIE MHOTOYTOJIbHUKY; (OPMYJINPOBATh U JOKA3bIBATh
YTBEPXKACHUS O CYMME YTJIOB BBIIYKJIOTO MHOI'OYTOJIbHUKA U
CYMME€ €ro BHEIIIHUX YIJIOB; OOBSICHATh, KAKUE CTOPOHBI
(BEpLIMHBI) YETHIPEXYTOJIbHUKA Ha3bIBAKOTCS
IPOTUBOIOIOKHBIMU; (POPMYIUPOBATH ONpPEAEICHUS
napaiesiorpaMMa, Tpareuuu, paBHOOeIPEHHON 1
IPSMOYTOJIBHOM Tpamnenuii, npsMoyroyibHuKa, poMmoOa,
KBaJ[paTa; U300paxkaTh M pacro3HaBaTh ITH
YeThIPEXYTOJbHUKHY; (OPMYJINPOBATh U JOKA3bIBATh
YTBEP)KICHHUS 00 MX CBOWCTBAX W MPU3HAKAX; PEHIaTh 3aauu
Ha BBIYMCIIEHUE, JI0KA3aTeNbCTBO U IOCTPOCHHE, CBSI3aHHbIE C
STUMU BUAMHU YETHIPEXYTOJIbHUKOB; OOBACHATh, KAKHE JBE
TOYKHU Ha3bIBAIOTCS] CHMMETPUYHBIMU OTHOCUTENILHO MIPSIMOM
(TOukKM), B KAKOM cirydae (urypa Ha3bIBae€TCsi CHM METPUYHOM
OTHOCHUTEJILHO MPSIMOM (TOYKH) M YTO TAKOE OCh (IICHTD)
CUMMETpUH (QUTYpPbI; IPUBOJUTH PUMEPHI PUTYD,
o0ajjaroIux 0ceBol (LEHTPaJIbHOW) CUMMETpHEH, a TakkKe
IIPUMEPBI OCEBOM U LIEHTPAJIILHOM CUMMETPHUI B OKPYIKaOIIEH
Hac 00CTaHOBKE

I'maBa 6

ITnomann

14

1

[Inomane MHOT'OYT'OJIbHHUKaA

2

ILnomanu mapasmienorpamma,
TPEYroJIbHUKA U Tpanenun

Teopema [Tudaropa

Pemenue 3amau no reme
IImomrane

1
KOHTpPOJIbHAs
paborta

KonTtponbHas padora Ne2

OOBACHATD, KaK MPOU3BOJIUTCS U3MEPEHHE TUIOIIaIel MHOTO
YTOJIbHUKOB, KAKUE MHOTOYTOJIbHUKHU Ha3bIBAKOTCS
PaBHOBEIMKUMHU U KaKUE PABHOCOCTABICHHBIMU;
(hopmynupoBaTh OCHOBHBIE CBOMCTBA TIJIOMIAIEH U BEIBOJAUTH C
UX MOMOIIBI0 (DOPMYITBI TUIOIIA I MPSIMOYTOIbHUKA,
napajuiesiorpaMma, TpeyrojibHUKa, Tpanenu; GopMyIupoBaTh
Y JOKa3bIBaTh T€O peMy 00 OTHOIICHHUH TIIOIaAeH
TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY YIITY; (hOPMYyIUPOBATH
U J0Ka3biBaTh Teopemy [ludaropa u oOpaTHyoO €ii; BHIBOAUTH
¢dbopmyny I'epoHa a7 TUI0IIa M TPEYroJbHUKA; PEIIaTh 3a1a4uu
Ha BBIYMCIICHHE U JIOKA3aTeILCTBO, CBSI3aHHBIC C opMyTamMu




rromasei u reopemoit [udaropa

I'maBa 7 Ilono6HbIe TpeyroabHuku | 19 2
1 Omnpenenenue mo100HBIX 2 KOHTPOJIbHBIE | OOBSCHATH MOHITHE TPOIIOPIUOHATBHOCTHA OTPE3KOB;
TPEYrOJbHUKOB paboThI (hopMyIHpOBATH OIPEIEICHUS TOAOOHBIX TPEYTOJIbHUKOB U
2 [Tpusnaku nmogoOus 5 Kod¢umenTa noaoous; GopMyaIupoBaTh U 10Ka3bIBATh
TPEYTrOJbHUKOB TEOpPEMbI: 00 OTHOIIEHUH TUIOMIACH MOT00HBIX
KonTponbnas pabota Ne3 1 TPEYTrOJIbHUKOB, O IIPU3HAKAX MOI00US TPEYTOIbHUKOB, O
3 [IpuMeHenue moao0us K 7 CpeAHel JIMHUM TPEYTOJIbHUKA, O TIEPECEYCHUN MeTUaH
JI0Ka3aTeI5CTBY TEOPEM U TPEYroJabHHUKA, O IPOMOPIUOHAIILHBIX OTPE3KaxX B
pEIIEeHHIO 3a/1a4 IPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATH, YTO TAKOE METOJT
4 COOTHOLICHHS MEKTY 3 no100us B 3a/1a4ax Ha MOCTPOEHUE, U TPUBOTUTH IIPUMEPDI
CTOPOHAMH U YIJIaMH IPUMEHEHHS ATOTO METOJ1a; OOBACHATH, KAK MOKHO
IPAMOYTOJIEHOTO UCIIOJIb30BaTh CBOMCTBA MOJIOOHBIX TPEYTOJIHLHUKOB B
TPEYrOJILHUKA HU3MCPUTCIIbHBIX pa60Tax Ha MECTHOCTH, O6’I)HCH$ITI), KakK
KouTponbHas pabota Ned 1 BBECTHU MOHATHE M0100US I TPOU3BOJIBHBIX QUTYD;
(hopMyIHpOBATH OIIPEIEIICHUE U WILTFOCTPUPOBATH TIOHSATHS
CHUHYCa, KOCUHYCa 1 TAaHT'€HCA OCTPOTO YIJia MPSIMOYTOJILHOTO
TPEYroJbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO U 3HAYCHHS CHUHYCa, KOCHHYCa U TaHTeHCa JIJIs
yraoB 30°, 45°, 60°; pemate 3a1auu, CBI3aHHBIE C MTO00HMEM
TPEYTOJIbHUKOB, JIJIsl BBIYMCIICHUS 3HAYCHHI
TPUTOHOMETPHUYECKHX (PYHKIIUH HCIIOIE30BAaTh KOMIIBIOTEPHBIE
IPOrPaMMBI
I'nasa 8 OkpyKHOCTH 17 1 HccenenoBaTe B3aMMHOE paCIOIOKEHUE IPSIMOM U
1 KacartenbHas K Okpy>kHOCTH | 3 KOHTPOJIbHASI | OKPY>KHOCTHU; ()OPMYIIMPOBATH OIpeIesIeHNE KacaTeIbHOU K
2 [lenTpanpHbIC U BIIUCaHHBIE | 4 pabora OKPY>KHOCTH; (OPMYJIMPOBATh U JOKA3bIBATh TEOPEMBI: O
YTIIBI CBOWCTBE KacaTeJIbHOM, 0 MPU3HAKE KacaTeIbHOU, 00 OTpe3Kax
3 YeThIpe 3aMeUaTeNbHbIE 3 KacaTeIbHBIX, TPOBEAEHHBIX U3 OJHOM TOYKH; (OPMYIUPOBATH
TOYKH TPEYrOJbHUKA MOHATHSI LIEHTPAILHOTO YTJIa ¥ TPalyCHON MEpHI 1yTH
4 BriucaHHas ¥ OMUCAHHAS 4 OKPY>KHOCTH; (OPMYJIMPOBATh U JOKA3bIBATH TEOPEMBI: O
OKPYKHOCTH BIIMCAHHOM YTJI€, O TPOU3BEJICHUN OTPE3KOB MEPECEKAIOIINXCS
PeleHue 3a1a4 [0 TEME 2 Xop; GOPMYITHPOBATH M TOKA3bIBATh TEOPEMBI, CBSI3aHHBIE C

OKpY>KHOCTh

3aMCUYATCIIbHBIMU TOYKAMU TPC YIOJIbHUKA: O 61/ICCCKTpI/ICG




Kontposbnas padota Ne5

yria U, KaK cleICTBHE, O epeceueHun OUCCEKTPUC
TPEYTOJIbHUKA; O CEPEIMHHOM IMEPIEHAUKYIISIPE K OTPE3KY U,
KaK CII/ICTBHE, O IIEPECEUCHUN CEPEANHHBIX MEPIEHIUKYISPOB
K CTOpOHAaM TPEYroJbHUKA; O [IEPECEUEHNHN BBICOT
TPEYroibHHUKa; GOPMYIUPOBATH OMPEEIICHUS OKPYKHOCTEH,
BIIMCAaHHOM B MHOTOYT'OJIbHUK U ONIMCAHHOM OKOJIO
MHOTOYTOJIbHUKA; (POPMYIUPOBATH U JOKA3bIBATH TEOPEMBI: 00
OKPY>KHOCTH, BIIUCAHHOH B TPEYTrOJbHUK; 00 OKPYKHOCTH,
OIHMCAaHHOM OKOJIO TPEYroJIbHUKA; O CBOMCTBE CTOPOH
ONMCAHHOT'O YEThIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA; PEIaTh 3a/1a4M Ha
BBIUMCIIEHHE, JOKA3aTEIbCTBO U IOCTPOEHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIIMCAHHBIMU U OMKUCAHHBIMU TPEYTOJIbHUKAMU
U YEThIPEXYrOJIbHUKAaMU; UCCIIEA0BATh CBOICTBA
KOH(UTYpalHii, CBA3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIBIO
KOMIBIOTEPHBIX NIPOrpamMM

IoBTOpenue. Pemenue 4
3ama4
9 kJacc

I'naBa 9 BexTopsbl 8

1 IToHsiTHE BEKTOpA 2 dopMynupoBaTh ONPEACICHHS U WIUTFOCTPUPOBATH OHATHS

2 CrnosxeHue 1 BbIYUTaHHE 3 BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB;
BEKTOPOB MOTHBHPOBATh BBE/ICHUE MTOHATUH U JCHCTBUIL, CBA3aHHBIX C

3 YMHOXeHHEe BEKTOpa Ha 3 BEKTOpPaMH, COOTBETCTBYIOIIMMHU ITPUMEPAMU, OTHOCAIIUMUCS
yucio. [Ipumenenne K (pU3MYeCKHM BEKTOPHBIM BEJIMYMHAM; IIPUMEHSTH BEKTOPBI U
BEKTOPOB K PEIICHHUIO 3a/1a4 NeMCTBUS HaJl HUIMH NPU PEHICHUH F€OMETPUUECKUX 3a7a4

I'naBa 10 Metoa kKoopauHaT 10 1

1 KoopaunaTs! BekTopa 2 KOHTpOJIbHAS | OOBACHATH U WILTIOCTPUPOBATH MOHATHUS MPSMOYTOJIBbHON

2 [Ipocreiimne 3anaun B 2 pabora CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH U KOOPJAUHAT BEKTOPA;
KOOpJIMHATax BBIBOJIUTH U MCIIOJIb30BATh MPU PELICHUHU 33134 (POPMYJIBI

3 YpaBHEHUs OKPYKHOCTH U 3 KOOpAMHAT CepeIUHbI OTPE3Ka, JJIMHbI BEKTOPA, PACCTOSHUS




npsAMOi MEXJy ABYMS TOUKaMHM, ypaBHEHUS OKPYKHOCTH U IIPSIMOM
Pemenue 3anay 2
Kontponbnas pabora Nel 1
I'masa 11 CoOTHOIIEHUS MEKILY 11 1
CTOPOHAMM M YIJIaMH KOHTPOJIbHAS
Tpeyrojibuuka. CkajsipHoe pabota
Npou3BeieHue BEKTOPOB
1 CuHyc, KOCUHYC, TaHT€HC, 3 DopMyIMpOBaTh U WIUTKOCTPUPOBATH ONPEEIICHUS CUHYCA,
KOTaHI'€HC yIJa KOCHHYCa, TAHT€HCa U KoTaHreHca yrioB ot 0 1o 180°;
2 CooTHoOIIEHUS MEX Y 4 BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U (pop-
CTOPOHAMH U YIJIaMH MyJIbl IPUBEIEHUS; GOPMYIUPOBATh U JJOKA3bIBATh TEOPEMBbI
TpEeyrojabHUKa CHUHYCOB M KOCUHYCOB, IPUMEHSTh UX HPU PELLICHUN
3 CkansipHO€ ITPOU3BEIECHNE 2 TPEYroJbHUKOB; OOBACHSATH, KaK UCIIOIb3YIOTCS
BEKTOPOB TPUTOHOMETpHUYECKHE (HOPMYJIIBI B H3MEPUTEIBHBIX paboTax Ha
Pemenue 3anay 1 MECTHOCTH; (POPMYIUPOBATH ONPEIECICHHS YIIIa MEXTY
KOHTpOHBHaH pa60Ta No2 1 BCKTOPAMM U CKAJISIPHOI'O MIPOU3BEACHUA BEKTOPOB,; BHIBOAUTH
(bopMyy CKaJIIpHOTO MPOU3BEIEHHS Yepe3 KOOPANHAThI
BEKTOPOB; (OopMyIUpoBaTh U 00OCHOBBIBATH YTBEPKICHUE O
CBOMCTBAX CKaJSPHOTO IMPOU3BEAEHUS; UCIIOIb30BaTh
CKaJISIpHOE MPOMU3BEICHNE BEKTOPOB MPU PELICHUH 3a/1a4
I'maBa 12 JITHHA OKPYAKHOCTH M 12 1
IJIOIAb Kpyra KOHTpPOJIbHAs
pabota
1 [TpaBuiibHBIE 4 DopMyIMpPOBaATh ONPEAEIEHUE PABUIBHOIO MHOTOYTOJIbHUKA;
MHOTOYTOJIbHUKH (hopMyIHpoBaTh U JOKa3bIBATH TEOPEMBI 00 OKPYKHOCTSX,
2 JlinHa OKpY>KHOCTH U 4 OINMCAaHHOM OKOJIO PaBUIBHOTO MHOTOYTOJIBHUKA U
Io1Ia/lb Kpyra BIIMCAHHOH B HETO; BHIBOJIUTH U UCTIOIB30BaTh (POPMYIIBI JJIst
Pemenue 3amau 3 BBIYUCIICHUSA TUIOAAW ITPaBUJIIBHOT'O MHOI'OYT'OJIbHHUKA, €0
Kontponpnas padora N3 1 CTOPOHBI U painyca BIMCAHHON OKPYKHOCTH; PEIIATh 33/1a4H

Ha TIOCTPOEHHUE MPABUILHBIX MHOTOYTOJIbHUKOB; OOBSICHSTh
MOHATUS ITTMHBI OKPY>KHOCTH U IIOLIA/IU KPYTra; BBIBOJAUTH
(hopMyIIbI 17151 BBIYUCIIEHUS JUIUHBI OKPY>KHOCTHU U JJTUHBI
JyTH, IJIOIAAM KPyra U IUIOIIA I KPYTrOBOT'O CEKTOPA;




MIPUMEHSTH 3TU GOPMYJIIBI IPU PEHICHUN 33124

I'naa 13 J{BH2KeHU S 8 1

1 [ToHsiTHE NBUKECHUS 3 KOHTpOJbHAA | OOBICHATH, YTO TAKOE OTOOPAKCHUE TUNIOCKOCTH Ha ce0s U B

2 [MapannenbHblii nepeHoc u 3 pabota KaKOM CITy4ae OHO Ha3bIBACTCS JABMKEHUEM IUIOCKOCTH;
TIOBOPOT OOBSCHSATH, UTO TAKOE OCEBasi CAMMETPHUS, IEHTpaIbHasA
Pemienue 3amau 1 CUMMETpUS, TapaJUIeTIbHBIN MIEPEHOC U TIOBOPOT;
KonTponsHas padora Ned 1 000CHOBBIBATh, YTO 3TH OTOOpaKEHUs IIIOCKOCTH Ha cebst

ABJIAOTCA ABUKCHHUAMMU, O6T>SICH$ITB, KaKOBa CBA3b MCKIY
ABVKCHUSAMHA U HAJTOXKCHUAMU, HIINTFOCTPHUPOBATH OCHOBHEIC
BHUbI HBH)KGHHﬁ, B TOM YHUCJIC C TIOMOUIBIO KOMIIBIOTECPHBIX

nporpamm
I'nasa 14 HayvajbHble cBeleHHs U3 8
reoMeTpuu
1 MHOrorpaHHuKu 4 OOBACHATD, YTO TAKOE MHOTOI'PAHHUK, €r0 TpaHu, pEopa,
2 Tena u MOBEpXHOCTH 4 BEPIINHBI, TUArOHAJIM, KAKOW MHOTOTPaHHUK Ha3bIBACTCS

BpallleHus BBIITYKJIBIM, YTO TaKO€ N-YrojbHas Mpu3Ma, €€ OCHOBaHMUs,
OOKOBBIE TpaHU U OOKOBbIE PEOpPa, Kakas MpU3Ma Ha3bIBaeTCA
MPSIMON U KaKasi HAKJIOHHOM, YTO TaKO€ BbICOTA MPU3MBI, KaKas
MPU3Ma Ha3bIBACTCS MapaUIeNICIUIIEIOM U KaKOU
napajuiesienune/l Ha3bIBaeTCs MPSIMOYTOJIbHBIM;
(opMyIMpoBaTh M 0OOCHOBBIBATH YTBEPKICHUS O CBOMCTBE
JaroHajiel napasuiesenurneia ¥ o0 KBajapare JuaroHain
IPSIMOYTOJIBHOTO MapajieNenunesia; 00bICHATh, YTO TaKOE
00BEM MHOTOIPaHHUKA; BBIBOAUTH (C IMOMOILBIO IPUHITUIA
Kaganbepu) hopmyny o0bEMa IpIMOYTOIBHOTO
napajuiesienuneaa; 00bACHATh, KaKOH MHOTOTPaHHUK
Ha3bIBAETCS MMPAMUON, YTO TAKOE OCHOBAHUE, BEPLINHA,
OO0KOBbIE IpaHH, OOKOBBIE pEOpa U BHICOTA MUPAMU/IbI, KaKas
MMpaMu/ia Ha3bIBaeTCsl MPaBUIIHHOM, UTO Takoe anodema
MPaBUIILHON TUPAMUJIBI, TPUBOAUTH PopMyTy o0BEMa
MUPaMHJIbI; OOBSICHSITH, KAKOE TEJIO Ha3bIBACTCS IIUITHHIIPOM,
YTO TaKO€ €ro 0Ch, BHICOTA, OCHOBAHUS, pajnyc, O0KoBas
MMOBEPXHOCTh, 00pa3ymomue, pa3 BEPTKa OOKOBOM




TMOBEPXHOCTH, KAKUMHU (DOPMYJIaMU BBIPAXKAIOTCS 00BbEM U
IJI011a/1b OOKOBOM MOBEPXHOCTH IIMJIMHJIPA; OOBACHSITH, KAKOE
TEJIO Ha3bIBa€TCS KOHYCOM, YTO TaKOE€ €ro 0Ch, BHICOTA,
OCHOBaHUe, 00KOBasi TOBEPXHOCTh, 00pa3yIole, pa3BépTKa
OOKOBOI MOBEPXHOCTH, KAKUMH (OPMYJIaMH BBIPAXKAIOTCS
00BEM KOHYCA U IIOMAAh OOKOBOM MOBEPXHOCTH;, OOBSICHSATS,
KakKasi IOBEPXHOCTh Ha3bIBAaeTCs chepoi U KaKkoe TeJo
Ha3bIBACTCS IMIAPOM, UTO TAKOE PAINYC U JUAMETP CPEpbI
(urapa), kakumu GopMysIaMu BBIPAKAIOTCS 00BEM I1apa u
Ioma b chepsl; U300pakaTh U PACcIIO3HABATh HA PUCYHKAX
npu3My, napasuielenune1, TupaMuay, WIHHJP, KOHYC, [Iap

OB akcuomax
MJIAHUMETPHUH

IloBTOpenue Pemenue
3ama4
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