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Mpukas Ne 87/2

«30» aBrycrta 2024 r. ot «30» aBrycta 2024 .

Pabouana nporpamma

MpegmeT (Kypc) feomeTpusa Knaccel 7-9

Konnuectso yacoB no yyebHomy nnaHy B 7-8 KA. - 68 YyacoBs B rod, 2 Yaca B HeAen.

CocTaBneHa B cooTBeTcTBUMU C MpnmepHoM paboyeit nporpammoin No reomeTpun.

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

Mporpamma peannsyetca B 8-9 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 2024 r.

Pykosoautens MO /LUtaHosa H.B./

Mapbeska 2024



AHHOTaUMs K pado4eil mporpaMMe 1o yueOHoOMy npeamMery

PaGouas mporpamma 1o maTemMaTuke (MOAyiIb reoMeTpus) 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 PO 17 nexadps 2010 rona Nel897 (penakius
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. mocobue s o0rieodpa3oBaT. opranu3aiui/
coc.T.A.bypmuctpoBa. — 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.: [Ipocsemenune, 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 KAHUA KYPCA

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

JUYHOCMHblE.

1) ¢dopmupoBaHME OTBETCTBEHHOI'O OTHOLIEHHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
0o0y4aroImuxcst K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO U
NO3HAHUIO, BBIOOPY JAajibHelero odpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe mnpodeccuil u
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOEHHUI0  WHAMBHUAYaJbHOMN
00pa3oBaTeNbHOI TPAEKTOPUH C YUETOM YCTOMUMBBIX [TO3HABATEIbHBIX HHTEPECOB;

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

3) dopMupoBaHre KOMMYHHKAaTMBHON KOMIETEHTHOCTH B OOLIEHMH M COTPYIHHUYECTBE CO
CBEpCTHHKAMHM, CTapIIMMH M MIQAIIMMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHOUCCIIe10BaTENbCKOM, TBOPYECKON U APYTUX BUAAX AEITEIbHOCTH;

4) ymeHue SCHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIHM B YCTHOH W IHUCBMEHHOW peuH,
ITOHUMATh CMBICII ITOCTABJIECHHOM 3a7]a4M, BBICTPAaUBaTh apryMEHTALUIO, IPUBOJINUTE IPUMEPHI 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) yMeHHEe KOHTPOJIUPOBATH MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTUYECKOM 1eATeIbHOCTH;

8) ciocoOHOCTH K IMOLIMOHAIBHOMY BOCHPUSTHIO MAaTEMaTHYECKIX 00BEKTOB, 3aj1a4, peuIcHH,
pacCyxIeHUi;

MemanpeOMemeze:

1) yMmeHHEe CcaMOCTOSATEIbHO IUIAHUPOBATh AJIBTCPHATHBHBIE NYyTH JOCTHKCHHS IICINCH,
OCO3HAHHO BBIOMpATh HauOoee 3P PeKTUBHBIC CTIOCOOBI pENIeHUs YUYEeOHBIX U TO3HABATEIHHBIX
3ajay;

2) yMeHHe OCYIIECTBIATh KOHTPOJb IO PEe3yJdbTaTy M IO CIOCcOOy JEHCTBHS Ha YpOBHE
IIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXO0JUMbIE€ KOPPEKTUBBI;

3)yMEeHHE aIeKBaTHO OICHWUBATh IPABWIBHOCTh HJIU OIIMOOYHOCTH BBIIOJHCHUS YIeOHOMN
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMH JEHCTBUSIMHU OIPEACIICHUs] TOHATUN, O0000IIeHMUs,
YCTaHOBJICHUS] aHAJIOTUH, KJIAcCU(UKAIIMKM Ha OCHOBE CAaMOCTOATEIILHOTO BHIOOpPA OCHOBAHUM U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

5) yMeHue yCTaHaBIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PAacCyKJIEHUE,
YMO3aK/II04eHrne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) ymeHue co3JaBaTh, MPUMEHATh U TMPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJICIIA U CXEMBI JIJISl PEIIeHUs YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4;

7) yMeHUE OpTaHU30BBIBATH YUeOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENLHOCTD C YUYUTEIEM
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 TMO3MIMK W y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) dbopmupoBaHUe U pa3BUTHE YIeOHOW M OOIIEMOIB30BATEIHCKON KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHNUsl HH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (MKT-komnerenTHOCTH);

9) popMupoBanue nepBOHAYATHHBIX MPEACTABICHUN 00 HAESIX U O METOJIaX MaTeMaTUKH KaK 00
YHUBEPCATHHOM SI3bIKE€ HAYKHU U TEXHUKH, O CPEJICTBE MOJICITUPOBAHMUSI SIBJICHUH U TIPOIIECCOB;

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

11) ymeHue HaxoaUTh B Pa3TUYHBIX MCTOYHHUKAX MH(POPMALUIO, HEOOXOAUMYIO JUISl PEIIeHUs
MaTeMaTHUYeCKUX MpoOieM, M MpPeACTaBiIsATh €€ B MOHATHOM (opme; MPUHMMATh pPEUICHHE B
YCIIOBUSX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;



12) ymeHue moHUMaTh W MCHOJIb30BaTh MaTeMaTHYECKHE CPEICTBA HATJISIAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJIs WLTIOCTPALMK, UHTEPIIPETALUN, apTyMEHTALUY;

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

14) yMeHue NPUMEHSTh HMHIYKTHUBHBIE U JEAYKTUBHBIE CIIOCOOBI pacCyKIeHHUIl, BHUAETH
pa3IMyYHbIe CTPATETUH PeUIeHHs 3a/1a4;

15) noHMMaHuE CYIIHOCTH aNTOPUTMHUYECKUX MpPEINUCaHUuil M yMeHHe [eHCTBOBAaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) YMCHHUE CaMOCTOATCIIbHO CTaBUTH ILICIIH, BI:I6I/IpaTb M CO3JaBaThb aJITOPHUTMBI IJIA PCIICHUA
y‘Ie6HBIX MaTEMaTHYCCKUX HpO6JICM;

17) YMCHHUC IUIAHHUPOBATH U OCYHICCTBIIATH ACATCIIbBHOCTDb, HAIIPABJIICHHYIO Ha PCHICHHUC 3ala4
HCCIICAOBATCIILCKOI'O XapaKTEpa,

npeomemmule.

1) oBnameHwe 0a30BBIM TOHSATHHHBIM anmapaToOM II0 OCHOBHBIM pa3fesiaM COJCpKaHUs;
npeCcTaBiIeHne 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YHCIIO, TEOMETpHUECKas Qurypa, BEeKTop,
KOOpJMHAThl) KaK Ba)KHEUIINX MAaTEMaTHYECKUX MOJEISAX, TIO3BOJISIOIIMX OMUCHIBATD U U3y4aTh
peasbHBIE NIPOLECCHI U SBJICHHUS;

2) ymeHue paboTaTh ¢ r€OMETPUYECKMM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKAaTh HEOOXOIUMYIO
UH(POPMALINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOH M NHCHMEHHOH pedu C
IIPUMEHEHUEM MAaTEMaTU4EeCKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMUHBIE SI3bIKU
MaTeMaTHKH, TPOBOAMTh KJacCU(UKaLWU, JIoTHYecKue OOOCHOBaHMA, JOKa3aTelbCTBA
MaTEMAaTUYECKUX YTBEPKIACHUM;

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

4) oBnaJieHUE TEOMETPUUECKUM SI3bIKOM, YMEHHE HMCIIOIb30BaTh €ro JUIsl ONUCAHUS MPEAMETOB
OKpY’KaIOIIero MHpa, pPa3BUTHE IMPOCTPAHCTBEHHBIX IPEACTABICHUH U M300pa3UTENIbHBIX
yYMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUECKUX ITOCTPOCHUIA;

5) ycBoeHHE CUCTEMAaTHYECKHUX 3HAHUM O IJIOCKMX (urypax M MX CBOMCTBaxX, a TakKe Ha
HarJIIIHOM YpPOBHE — O IIPOCTEHIIMX IIPOCTPAHCTBEHHBIX TeNaX, YMEHHUE IIPUMEHSATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PELEHUs TEOMETPUYECKUX U IIPAKTUYECKUX 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 CIIPAaBOYHBIX MATCPUAJIOB, KAJIIBKYJISATOPA, KOMIIBIOTEPA.

Harnsanas reomerpust

BeInmyckHHMK Hay4dnTcs:



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

2) pacnio3HaBaTh Pa3BEPTKHU KyOa, MPSMOYTOJIHHOTO Mapalieienunena, IpaBUiIbHON MUPaMUIbI,
HUJIUHAPA U KOHYCA;

3) ompenensrk Mo JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpPHI JIMHEHHBIE pa3Mepbl caMoi (GUTYPHI
1 Hao0opoT;

4) BBIYUCTATH O0BEM MPSAMOYTOJIBHOTO Mapaliienenumneaa. BolmycKHIK TOTYyYUT BO3MOKHOCTD:

5) BBIUHCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYp, COCTABIEHHBIX W3
MPSIMOYTOJIBHBIX MapalljiesIenuIe/1oB;

6) yriayOuTh U pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax;

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

BbIITyCKHUK HAy4UTCSA:

1) IMOJIb30BATHCA SA3BIKOM I'COMCTPUH IJId OMNHUCAHUA IPEAMCTOB OKPYKAKOIICTO MHUpAa U HX
B3aMMHOI'O PACIIOJIOKCHUA,

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

3) HaXOMUTh 3HAYCHUS IUTUH JIMHEHHBIX DJIEMEHTOB (PUTYp M WX OTHOIICHHUS, TPALyCHYIO MEPY
yraoB ot 0 no 180°, mpumMeHss onpeaeneHus, CBOICTBA U NMPU3HAKU (QUTYP U UX DJIEMEHTOB,
oTHOMIEeHHs (HUryp (paBeHCTBO, M0A00HE, CHMMETPUH, TIOBOPOT, MAapaJuIeIbHbIN epeHoc);

4) omepupoBaTh C HayaJdbHBIMU HOHSTUSIMHU TPUTOHOMETPUHU U BBINOJHSITH 3JIEMEHTapHbIE
orepanuu HaJ QYHKIUSMH YTJIOB;

5) pemath 3aJa4uM Ha JOKA3aTeNbCTBO, OMUPASICh HA U3YYEHHbIE CBOMCTBA (QUIYp M OTHOLICHHM
MEX1y HUMH U IPUMEHSISI U3yYeHHbIE METObI J0KAa3aTENbCTB;

6) periath HECJIOKHbBIE 33/1a4d Ha TIOCTPOEHHUE, IPUMEHSST OCHOBHBIE aJITOPUTMBbI ITOCTPOEHHUS C
MOMOIUIBIO IUPKYJIS U TUHEHKU;

7) pewmiath npocTenine MIaHUMETPUYECKUE 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 TI'€COMCTPUYUYCCKUX
MCCT TOYCK;

9) HpI/IO6pCCTI/I OIIBIT ITPUMCHCHU A anre6pa1/1qec1<oro U TPUTOHOMETPHUUCCKOI'O alrapara u uaeu
ABWIKCHUS TP PCIICHUU I'COMCTPUICCKUX 3a/1aY,



10) oBnageTh TPAAUITMOHHONW CXEMOMW peIIeHHUs 3a7a4 Ha IMOCTPOCHHE C MOMOIIBIO MUPKYJIS H
JUHEUKH: aHaJINu3, MOCTPOCHHE, I0KA3aTEIbCTBO U UCCIIEAOBAHHUE;

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

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

13) nproOpecTH OMBIT BHIMOJHEHHUS IIPOEKTOB M0 TeMaM: «[ eoMeTpruecKkre mpeoOpa3oBaHus Ha
wiockocTuy, «Iloctpoenue oTpe3koB no hopmyie.

H3mepeHue reomeTpu4ecKux BeJITUYMH

BoinyckHuk HayuuTcs: 1) ucriosnb3oBaTh CBOMCTBA M3MEPEHUs JJIMH, IJIOLIAAEH U YIJVIOB NpU
pellIeHNN 3a7ad Ha HaxXOXACHHWE JJIMHBl OTpe3Ka, MJIMHBI OKPYXHOCTH, JUIMHBI JyTU
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, IPSIMOYTOJbHUKOB, MapajuleorpaMMOB, Tpalenui,
KpPYTOB 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) pewmarb NpakTHYECKUE 3a7ayd, CBS3aHHbIE C HAXOXXICHHUEM TI€OMETPHUECKUX BETUYUH
(ucrionb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:

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

8) BBIUUCIIATH IJIOMAAW MHOT'OYI'OJIBHUKOB, HCIIOJIB3yd OTHOLICHUA pPABHOBCIUKOCTH U
PaBHOCOCTABJICHHOCTH,

9) npuoOpecTy ONBIT MPUMEHEHUS aIredpanyeckoro U TPUrOHOMETPUUECKOTO afmnapara U uaeu
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYUCIIEHHUE IIJIOMAAeH MHOTOYTOJIbHUKOB.

Koopannartsi
BrInTyCKHHUK HAydnTCS:

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 MMOJIYYHUT BO3MOKHOCTh!:



3) oBIaIeTh KOOPAMHATHBIM METOIOM PEUICHHUS 3a/1a4 Ha BEIYUCIICHUE U JJOKA3aTeIbCTBO;

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

5) npuoOpecTH ONBIT BBHIMOJIHEHHs MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpIUHATHOIO METOoJa
IIPU PEIICHUH 3a]]a4 Ha BBIYUCIICHUE U I0Ka3aTeIbCTBOY.

BexTopsl
BrInyCKHMK Hay4duTCs:

1) omepupoBaThb C BEKTOpaMH: HAXOAWUTh CYMMY U pa3HOCTb JABYX BEKTOPOB, 3a/laHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOT0 BEKTOPA HA YUCIIO;

2) HaxoJIuTh Ui BEKTOPOB, 3a/IaHHBIX KOOPJIMHATAMM: JJIUHY BEKTOpa, KOOPAUHATHI CYMMBI U
pasHocTH IBYX W Oojiee BEKTOPOB, KOOPAWHATHI MPOW3BEICHHS BEKTOpA HA YHCIO, TIPUMEHSS
pY HEOOXOIMMOCTH COYETATEIbHBIH, IEPEMECTUTEIBHBINA U PaCIPeACTUTEIbHBIN 3aKOHBI,

3) BBIUYUCIIATE CKaJIAPHOC MHPOU3ZBCACHHUEC BCKTOPOB, HAXOJUTH YroJl MCKAY BCKTOpaMu,
YCTaHAaBJIMBATh NCPHCHANKYIIIPHOCTD IIPSMBIX.

BrIIyCKHMK ITOJIyYUT BO3MOKHOCTD:
4) oBnaieTh BEKTOPHBIM METOJIOM ISl PELICHUs 33/1a4 Ha BBIYUCIICHHUE U I0Ka3aTeNIbCTBO;

5) HpI/IO6pCCTI/I OIIBIT BBITIOJIHCHUS IIPOCKTOB Ha TEMY «HpI/IMeHeHI/Ie BCKTOPHOI'o MCTOJa IIpH
PCUICHUHU 3a/ia4 Ha BBIYUCIICHHUC N JOKA3aTCIbCTBO.

COJEPKAHUE KYPCA

Harasignasi reomerpusi. HarnsinHble mpencTaBiieHuss O MPOCTPAHCTBEHHBIX (urypax: Kyo,
napajulejienunesn, MNpu3Ma, MOupamuaa, Mmap, cdepa, KoHyc, MWIMHApP. M300paxkenue
npocTpaHCTBeHHBIX  (uryp.  Ilpumepst  cedenmit.  Muororpannuku.  [IpaBuiibHBIE
MHOTOIpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOTPAaHHUKOB, IUIMHAPA U KOHYca. IIpodpMuHuMyMm:
CraHOYHMK (JIOJDKEH CaMOCTOSTENIBHO BBIINOJIHATh YEPTEXKU pPa3IUYHbIX BHJIOB H3AEIHH,
IPOM3BOJIUTh TOYHBIE M3MEPEHMsI, YMEThb MPOCUYUTATh LEIeCO00pPa3HOCTh M3TOTOBICHHUS TOTO
WIA MHOTO BMJA W3JENUs, MCXOJ M3 €ro MpakTHYECKUX XapaKTepUCTUK (TUIouaau
MOBEPXHOCTH, 00bEMA))

[Tonstue o00bEMa; enuHUNBl 00bEMa. OO0BEM MNPSAMOYroJIBHOIO Napajiesenumnena, Kyoa.
I'eomerpnueckne gurypsl. IIpsamsie u yrusl. Touka, npsmas, miockocts. OTpe3okK, Tyd. YTOIL.
Bunasr yrnos. Beprukanbhbele u cMexxHbIe yriibl. buccektpuca yria. Ilpopmunumym: Cpapuiuk
(oyKeH HMEeTh MPOCTPAHCTBEHHOE BOOOpa)Ke€HHE, MPABHILHO BBHINOIHATh H300paXKeHUs,
CTPOUTH CEYEHHs] 0ObEMHBIX TEJl, aHATM3UPOBATh CBOMCTBA U MapaMeTphl KaXJa0ro 13 U3Aenus,
3HATh JJMHEWHbIE pa3Mepbl, GopMyIbl 00beMa, MIIOIIAEH )



[TapannensHble W Tiepecekarommecs mnpsmeie. llepnenaukynsaphusie npsimbie. Teopembl o
MapaJUIEJIbHOCTH U NEPHEHAUKYJIAPHOCTU MNpPsAMBIX. lIepneHauKyinsp M HakJIOHHAs K IPSAMOM.
CepenMHHBIN EPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe MecTo ToueK. CBOWCTBA OMCCEKTPHUCHI YIIa U CEPEAMHHOTO MEPIECHNKYIISIpa
K OTPE3KY.

Tpeyronsuuk. Beicota, MeauaHa, OuccekTpuca, CpeHssl JIMHUSA  TPEYroJIbHUKA.
PaBHOOeApEeHHBIE M PABHOCTOPOHHHUE TPEYTOJILHUKHU; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyrojabHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHNS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA.

Cymma yrinoB TpeyrojpHuka. BHemnue yrubl TpeyronbHuka. Teopema @aneca. Ilomobue
TpeyroasHUKOB. Ilpu3Haku momobust TpeyronsHukKoB. Teopema [ludaropa. Cunyc, KocuHyc,
TAQHI'€HC, KOTaHT€HC OCTPOro yria MIpsSMOYroJIbHOTO TpeyroibHHkKa M yrioB ot 0 mo 180°;
IpUBEIEHUE K OcCcTpoMy yriy. PemeHue mnpsMOyrojabHbIX TpeyrojbHUKOB. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXAECTBO. MDOpMyibl, CBA3bIBAIOIIME CHHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC OJIHOTO M TOTO k€ yria. PerieHue TpeyrojibHUKOB: TeOpeMa KOCHHYCOB U TeopeMa
CHUHYCOB. 3ameuaTellbHble TOYKH TpeyrosibHuka. IIpogpmmaumym: Apxurekrop (Paborta
apXUTEKTOpa HE IPEJICTaBIIsAETCS BO3MOXKHON 0e3 3HaHWN MaTeMaTHUKU B OOJIACTH T'€OMETPHH,
anreOpsl U TpUroHoMeTpuu. [IpoekTrpoBaHne KUIBIX MM OOIIECTBEHHBIX 3[aHUH, pa3padoTkKa
UHTEPbEPOB BHYTPEHHUX IIPOCTPAHCTB TpeOyeT TOYHBIX pacuyeToB, KOHCTPYKTOPCKUX
CIIOCOOHOCTEH, ¥ MTPOCTPAHCTBEHHOT'O MBIIILICHHSI. )

UYersipéxyroapHuk. [lapamienorpamm, ero cBOMCTBa U npusHaku. [IpsamMoyronsHuk, KBajapar,
poMO, X CBOMCTBA U MpU3HAKU. Tpanenus, cpeaHsist TUHUS Tpaneuu.

MHoroyronapHuK. Beinyknsle MHOroyronbHUKH. CymMma yIiloB BBITYKJIOIO MHOTOYTOJIBHMKA.
[IpaBuibHble  MHOroyronbHuku. I[Ipopmuuaumym: Mangp —  paboumii, cneuuanuc,
3aHMMAIOIIMNCA OKpPAacKOM 3/JaHMl, COOpYKEHUH, 000pYIAOBaHHS, HHCTPYMEHTAa MU IPOYMUX
IIpeIMETOB UHTEphEpa (pacyeT MaTepuaa, MIomaal MOBEPXHOCTH)

OxpyxHocTb U Kpyr. [yra, xopaa. Cextop, cermeHT. LleHTpanbHbIii yroi, BOUCAHHBIN Yrod,
BEJIMYMHA BIIMCAaHHOTO YyIVIa. B3auMHOE pacnoyioKeHue MNpsAMOA M  OKPYKHOCTH, JIBYX
okpyxxHocTel. KacarenbHas 1 cexymas K OKpYXKHOCTH, UX CBOMCTBA. BrimcaHHbIE U ONHCAaHHbBIE
MHOTOYTOJIbHUKU. OKpPYKHOCTb, BIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OIMCAHHAs OKOJIO
TpEeyroJIbHUKA. BrivicaHHbIE U ONTMCAHHBIE OKPYKHOCTH IPABUJIBHOIO MHOI'OYT'OJIbHHUKA.

I'eomeTrpuueckue mnpeodpazoBanus. [lonsitue o paBeHcTBe ¢uryp. Ilonstue o ABUKEHHH:
oceBasl M LEHTpaJibHAs CUMMETpPUHU, MapajieNbHbI nepeHoc, noBopot. [loHsTHe o mogoOuu
(bUryp 1 roMOTETHH.

[TocTpoeHns ¢ moMomp0 OUPKYIS U JUHEHKA. OCHOBHBIE 33/1a4M HA ITOCTPOEHHUE: JICIICHHE
OTpe3Ka IIO0I0JIaM; IIOCTPOCHUE YIUIA, PABHOIO JAHHOMY; IIOCTPOCHHME TPEYTOJbHUKA 110 TPEM
CTOpPOHaM; MOCTPOCHUE MEPIEHAUKYIISApa K MPsIMOM; MOCTpOeHHE OMCCEKTPHUCHI YIIIa; JeleHue
oTpe3ka Ha n paBHbIXx yacreil. [Ipo¢pmunmmym: Jluzaitnep. (B cdepe nmzaitHa MHOXECTBO
pa3HBIX HAIpaBJICHUW: NW3aiilH HWHTEphepa, rpaduueckuil Nu3aifH, MU3allH OAEKIbI, TU3alH
ropojickoro mpoctpaHctBa. [loxkanyll, y Bcex Iu3aifHEpOB €CTh HEUYTO oOIlee: OHM, Kak W



apXUTEKTOPbI, HUKOTJa He paboTaioT Oe3 mpoekTa. A Tam, Ile eCTh MPOEKT, BCErja HyXHa U
mareMaTHka. Hampumep, au3ailHepy MOXXeT MOTpeOOBaThCS pacCUUTaTh HEOOXOAUMOE
KOJINYECTBO MAaTEpUAJIOB M COCTABUTHh CMETY JUIs 3aKa3zumka. Ecnu jxe nu3aiiHep 3aHMMaeTcs
MOJICTTMPOBAHHEM MPOCTPAHCTBA, TO 3/IECh CHOBA HEOOXOIMMa T€OMETPHSL. )

Pemenue 3a1a4y Ha BBIYMCIICHUE, JI0KA3aTEIBCTBO U MOCTPOSHHUE C MCIOJIH30BAHUEM CBOWCTB
U3y4EHHBIX (QUryp.

HN3mepenue reomerpuyeckux BeJu4uH. /imHa orpeska. PaccTosiHMe OT TOUKH 0 NPSIMOM.
Paccrosinne mexay nmapajuieabHbIMU IPSIMBIMH.

[lepumeTp MHOTOYTOJIbHHKA.
JliviHa OKPY>KHOCTH, YUCIIO T JUIMHA JYTH OKPY>KHOCTH.

FpanyCHaﬂ MEpa yria, COOTBETCTBUC MCIKIAY BEJIMYMHOM HOCHTPAJIBHOI'O YTJIa U I[HHHOﬁ AYTHU
OKPY’KHOCTH.

[TonsTre muromamy wiockux ¢uryp. PaBHOCOCTaBIeHHBIE U paBHOBeIMKHE purypsl. [Tnomans
npssMOyroyibHuKa. [lnomianu mapaienorpaMma, TpEyrojibHHKa U Tpamnenud. [linomans
MHOroyrojpHuka. Ilnomans kpyra u miomans cexkropa. COOTHOIIEHHWE MEXIY ILIOMAIIMU
no100HbBIX uryp.

Pemennie 3a1au Ha BBHIYMCICHUE U J0KA3aTeNbCTBO C MCMOJIb30BAHUEM H3YYEHHBIX (OpMYII.
Koopaunarbl. YpaBuenue npsmoii. Koopaunatel cepeaunbl oTpeska. Dopmyna paccTOSHUS
MEXy IBYMSI TOUKaMU TUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bektopbl. /lninHa (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHble BEKTOPBI.
Koopaunatsl BekTopa. YMHOXEHHE BEKTOpA Ha YMCIIO, CYMMa BEKTOPOB, Pa3jOKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJlIpHOE TPOU3BEACHUE BEKTOPOB.

TeopeTHKO'MHOH(eCTBeHHLIe INNOHATHA. MHO)I(GCTBO, QJICMCHT MHOXKCCTBA. 3a,Z[aHI/Ie MHOKECTB
MEPCUUCIICHUCM DJICMCHTOB, XapaKTCPUCTUICCKUM cBorictBoM. IlogMHOkECTBO. O6T>€I[I/IHCHI/IG 151
NEepeCcCUYCHNEC MHOKCCTB.

DJieMeHTHI JIOTHKH. OrpenencHre. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jl0ka3areabcTBO OT
npotuBHoro. Teopema, oOpatHas paHHoM. Ilpumep wu  kouTprnpumep. IlonsTne o
PaBHOCHJIBHOCTH, CJIEJOBAHUH, YNOTPEOJEHHE JOrMYECKHX CBSI30K €CIH ..., TO ..., B TOM H
TOJIBKO B TOM CJIy4ae, JOTHYE€CKHE CBA3KU U, UJTH.

I'eomeTpusi B ucropuyeckoMm paszButuu. OT 3emuemepus k reo merpuu. [ludarop u ero
mkosa. Panec. Apxumen. [locTpoeHne NpaBUIBHBIX MHOIOYrOJIbHUKOB. Tpucekuus yria.
KBanparypa kpyra. Yasoenue kyoa. Mcropus uucna n. 3omoroe ceuenue. «Havana» EBknuna.
JI. Biinep. H. W. Jlo6aueBckmii. UcTopus nmsaToro mocrynara.

N300peTenne MeTofa KOOPJMHAT, MO3BOJISIOIIEI0 MEPEeBOIUTh T€OMETPHUUECKUE O0BEKTHI Ha
a3bIK anreopsl. P. Jlexapt u [1. depma. [Ipumeps! pa3nuyHbIX cUCTEM KOOPAMHAT HA MIJIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHHUE



JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues u ap. «I'eometpus, 7», «['eomerpusi, 8»,
«['eomerpus, 9



Howmep Coneprkanue mMatepuana KomnuectBo | KomndectBo | XapakTepuCTHKa OCHOBHBIX BUJIOB JCATEILHOCTH YUCHHUKA (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 U3MEPSIOTCS
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 OOOCHOBHIBATH
Pewrenwe 3amau 1 YTBEPXKJICHHS 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
pacro3HaBaTh YKa3aHHbBIE MPOCTEUIITNE PUTYPHI HA YepTexkKax;
peliaTh 3a7a4d, CBSI3aHHbIE C STUMH MPOCTEUITUMH PUTYpaMu
I'naBa2 TpeyronbHukH 14 1
1 [TepBblit mpU3HAK paBeHCTBA | 3 KOHTpOJbHasA | OOBACHATH, Kakas (pUrypa Ha3bIBaeTCs TPEYTOJIBLHUKOM, YTO
TPEYTOJIHHIUKOB pabota TaKOE BEPITUHBI, CTOPOHBI, YTIIBI U IEPUMETP TPEYTOJIHLHUKA,
2 Menuanbl, OUCCEKTPUCHI U 3 KaKoW TPEYroJIbHUK Ha3bIBAE€TCS PABHOOEAPEHHBIM U KaKOU
BBICOTBI TPEYTOJIHLHUKA 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 MEPICHIUKYIISIPOM, TPOBEIEHHBIM U3 TAHHOM
TpeyronsHUKH TOYKH K IaHHOW MPsAMOii; (GOpMYITHpPOBAThH U TOKA3HIBATH
KouTposbHas pabota Ne2 1 TEOpEMY O MEPIEHANKYIISAPE K MPAMOIL; OOBSICHSTH, KaKHe

OTPE3KH Ha3bIBAIOTCSA MEAMAHON, OUCCEKTPUCON U BBICOTOM
TPEYroJIbHUKA; (POPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBaxX PaBHOOEAPEHHOTO TPEYTOJIbHUKA; peliaTh 3a1a4H,
CBSA3aHHBIE C IPU3HAKAMH 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 JAaHHOMY, IIOCTPOEHUE OUCCEKTPHUCHI 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
COOTBETCTBEHHBIMH; (DOPMYITHUPOBATH U JIOKA3bIBATH 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, 00paTHBIE TEOPEMAM O MpPU3HAKAX
NapaJuIeIbHOCTH, CBA3AHHBIX C HAKPECT JIEKALIUMH,
COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMH YTJIaMH, B CBSI3U C
9THM OOBSICHSTB, UTO TAKOE YCIOBUE U 3aKIIIOUYCHUE TEOPEMBI,
Kakasi TeOpeMa Ha3bIBaeTCsl OOpPAaTHOM 1O OTHOIIEHHUIO K
JTAHHOM Teopeme; 00BACHATD, B UEM 3aKJII0YAETCS METO/
JI0Ka3aTeNbCTBA OT MPOTUBHOTO: (hOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yriax ¢ COOTBETCTBEHHO
napajuleIbHBIMU U NIEPIEHIUKYIIPHBIMUA CTOPOHAMH;
MIPUBOJUTH IIPUMEPHI UCIIOIB30BAHUS 3TOI0 METO/A; PEIIATh
3a/1a4M Ha BBIUMCIIEHHE, JOKA3aTeIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C NTAPAJUIEIbHBIMU NIPSIMBIMU




I'naBa 4 CoOTHOIIEHUSI MEKTY 16 2
CTOPOHAMM M YIJIaMH KOHTPOJIbHBIX
TPEyroJbHUKA pabor
1 CyMMa yTIiioB TpEyrojabHUKa | 2 DopMyIMpOBaTh U J10Ka3bIBaTh TEOPEMY O CYMME YIJIOB Tpe-
2 CooTHOLIEHUS MEXTY 3 YroJIbHUKA U €€ CIIeICTBUE O BHELIHEM YIJIe TPEYroJbHHKa,
CTOPOHAMH U yIJlaMu MPOBOJIUTH KJIACCH(PHUKALINIO TPEYTrOIHHUKOB IO yIIIaM;
TPEYyrojbHUKa (opMyIMpOBATE U 1OKa3bIBaTh TEOPEMY O COOTHOIIEHUSX
KonTponpHas padora Ne 4 1 MEXy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA (IIPSMOE U
3 [IpsiMOyroJbHBIE 4 0o0paTHOE YTBEPKACHNUS) U CIEJCTBUA U3 HEE, TEOPEMY O
TPEYroJIbHUKU HEPaBEHCTBE TPEYTOJIbHUKA; (POPMYJIUPOBATH U 10KA3bIBATH
4 HOCTpOGHI/Ie TpEYroJIbHUKA 2 TCOPEMBI O CBOMCTBax MMPAMOYTOJIBHBIX TPCYTI'OJIbHUKOB
110 TPEM >JIEMEHTaM (TIpsIMOYTONIBHBIN TPEYTOJIbHUK C yriioM 30°, mpu3HaKu
Pemienue 3anau 3 pPaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB); (hOpMyIupOBaTh
OIpesiesICHUs] PACCTOSIHUSI OT TOUKH 10 NPSAMOM, pacCTOSHUS
MEXy HapajljiebHbIMU NPSMBIMY; PEIIaTh 331a4K Ha
BBIUMCIIEHHUS], OKA3aTEIbCTBO U MIOCTPOCHUE, CBA3aHHbIE C
COOTHOILEHUSIMH MEX]ly CTOPOHAMH U yIJIaMHU TPEYTrOJIbHUKA U
paccTOsIHUEM MEX]y NMapajieIbHBIMU NPSIMbBIMH, IPU
HE00XO0IMMOCTH MPOBOAUTH 10 X0y PEILICHHS
JIOTIOJIHUTENbHBIE TOCTPOEHUS, COOCTABIAThH OTYyYEHHBIN
pE3yJbTaT C YCIOBUEM 3aJauH, B 337a4ax Ha IOCTPOCHUE
HCCIIEIOBATh BO3MOYHBIE CIIy4an
KonrtposbHas pabora Ne 5 1
IloBTOpenue. Pemenue 4
3ama4
8 kirace
I'maBa § YeTbIpexyroJbHUKH 14 1
1 MHOTOYroNbHUKH 2 KOHTpOJbHAA | OOBACHATH, UTO TAKOE JIOMaHasi, MHOIOYTOJIbHUK, €r0
2 [Tapannenorpamm u 6 pabota BEPIIUHBI, CMEXXHbIE CTOPOHBI, AMArOHAIIN, U300paXKaTh U
Tparnenus pacrno3HaBaTh MHOTOYT'OJIbHUKH Ha YepTEkKax; MOKa3bIBaTh
3 [TpstmoyronbHUK, poMO, 4 3JIEMEHTHI MHOTO YIOJIbHUKA, €70 BHYTPEHHIOIO U BHEIIHIOK




KBaJpar

Pemenue 3amau

KonTtponbnas pabora Nel

obnactu; HopMyTUpPOBaTh ONPEEICHUE BBITYKIIOTO
MHOTOYTOJIbHUKA; H300paXkaTh ¥ Paclio3HaBaTh BHIMYKJIbIC 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 U
IPSMOYTOJIBHOM Tpamnenuii, npsMoyroyibHuKa, poMmoOa,
KBaJ[paTa; U300paxkaTh M pacro3HaBaTh ITH
YeThIPEXYTOJbHUKHY; (OPMYJINPOBATh U JOKA3bIBATh
YTBEP)KICHHUS 00 MX CBOWCTBAX W MPU3HAKAX; PEIIaTh 3aauu
Ha BBIYMCIIEHUE, JOKA3aTeIbCTBO 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 IPSIMOM (TOYKH) M YTO TAaKOE OCh (IICHTP)
CUMMETpUH (QUTYpPbI; IPUBOJUTH IPUMEPHI 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 Tpaneuuu

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, Tpaneu; GopMyIupoBaTh
Y JOKa3bIBaTh T€O peMy 00 OTHOIICHHUH TIIOIaAeH
TPEYTOJIbHUKOB, UMEIOIIUX TI0 PABHOMY YTITy; (hOpMyIUpOBaThH
U J0Ka3biBaTh Teopemy [ludaropa u oOpaTHyoO €ii; BHIBOAUTH
¢dbopmyny I'epoHa a7 TUI0IIa M TPEYroJbHUKA; PEIIaTh 3a1a4uu
Ha BBIYMCIICHHE U JIOKA3aTeILCTBO, CBSI3aHHBIC C PopMyTamMu




rromasei u reopemoit [udaropa

I'maBa 7 Ilono6HbIe TpeyroabHuku | 19 2
1 Omnpenenenue mo100HBIX 2 KOHTPOJIbHBIE | OOBSCHATH MOHITHE TPOIIOPIUOHATBHOCTHA OTPE3KOB;
TPEYrOJbHUKOB paboThI (hopMyIHpOBATH OIpEIeIeHHUs TOAOOHBIX TPEYrOJIbHUKOB 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 mogo0us K 7 CpeAHel JIMHUM TPEYTOJIbHUKA, O TIEPECEYCHUN MeTUaH
JI0Ka3aTeI5CTBY TEOPEM U TPEYroJbHHUKA, O IPOMOPIIUOHATIBLHBIX OTPE3Kax 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)HCHHTI), KakK
KouTponbHas pabota Ned 1 BBECTHU MOHATHE M0100US I TPOU3BOJIBHBIX QUTYD;
(hopMyIHpOBATH OIIPEIEIICHUE U WILTFOCTPUPOBATH TIOHSATHS
CHUHYCa, KOCUHYCA 1 TAHT'€HCA OCTPOTO YIJia IPSIMOYTOJIBHOTO
TPEYroJbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO Y 3HAYEHHS CUHYCa, KOCUHYCA U TaHTeHCa s
yraoB 30°, 45°, 60°; pemate 3a1auu, CBI3aHHBIE C MTO00HMEM
TPEYTOJIbHUKOB, JIJIsl BBIYMCIICHUS 3HAYCHHI
TPUTOHOMETPUUYECKHX (PYHKIIUH HCIIOIB30BaTh KOMITBIOTEPHBIE
IPOrPaMMBI
I'nasa 8 OkpyKHOCTH 17 1 HccenenoBaTe B3aMMHOE paCIOIOKEHUE IPSIMOM U
1 KacartenbHas K Okpy>kHOCTH | 3 KOHTPOJIbHASL | OKPY>KHOCTHU; ()OPMYIIMPOBATH OIPEIEIEHUE KacaTeIbHOM K
2 [lenTpanpHbIC U BIIUCaHHBIE | 4 pabora OKPY>KHOCTH; (OPMYJIMPOBATh U JOKA3bIBATh TEOPEMBI: O
YTIIBI CBOWCTBE KacaTelbHOM, 0 MPU3HAKe KacaTelbHOU, 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; ()OPMYIIHPOBATH M JOKA3bIBATH TEOPEMBI: O
OKPYKHOCTH BIIMCAHHOM YTJI€, O TPOU3BEJICHUN OTPE3KOB MEPECEKAIOIINXCS
PeleHue 3a1a4 [0 TEME 2 X0op; 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 MEPIEHAUKYIISIPE K OTPE3KY U,
KaK CII/ICTBHE, O IIEPECEUCHUN CEPEANHHBIX MEPIEHIUKYISPOB
K CTOpOHAaM TPEYrOJIbHUKA; O IIEPECEUEHUH BbICOT
TPEYroibHHUKa; GOPMYIUPOBATH OMPEEIICHUS OKPYKHOCTEH,
BIIMCAaHHOM B MHOTOYT'OJIbHUK U ONIMCAHHOM OKOJIO
MHOTOYTOJIbHUKA; (hOPMYJIMPOBATh U JOKA3bIBATh TEOPEMBIL: 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
BBIUMCJIEHHE, JOKA3aTENbCTBO U IOCTPOCHHE, CBA3aHHbIE C
OKPY’KHOCTBIO, BIIMCAHHBIMU U OMKUCAHHBIMU TPEYTOJIbHUKAMU
U YEThIPEXYrOJIbHUKAaMU; UCCIIEIOBATh CBOMCTBA
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 BBEJICHUE MOHATUH U JACWCTBUIL, CBA3aHHBIX C

3 YMHOXeHHEe BEKTOpa Ha 3 BEKTOpPaMH, COOTBETCTBYIOIIMMHU ITPUMEPAMU, OTHOCAIIUMUCS
yucio. [Ipumenenne K (pU3MYECKHM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTh BEKTOPHI 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 M WILTIOCTPUPOBATH MOHATHUS MPSAMOYTOJIBHON

2 [Ipocreiimue 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, YPaBHEHUSI OKPYKHOCTH U IPAMOM
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 MEXTY 4 BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U (pop-
CTOPOHAMH U YIJIaMH MyJIbl IPUBEIEHUS; GOPMYIUPOBATh U JJOKA3bIBATh TEOPEMBbI
TpEeyrojabHUKa CHUHYCOB M KOCUHYCOB, IPUMEHSTH UX IPU PELLICHUU
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 CKAJISIPHOT'O IPOU3BEACHUS BEKTOPOB; BHIBOAUTH
(bopMyITy CKaJIIPHOTO MPOU3BEIEHUS Yepe3 KOOPAUHATHI
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 OKPYKHOCTSIX,
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 TIOCTPOEHUE MPABUIIbHBIX MHOTOYTOJIbHUKOB; OOBSCHAThH
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 GOPMYJIBbI IPH PEHICHUN 3324

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 1 3 pabota KaKOM CITy4ae OHO Ha3bIBACTCA JABMIKEHUEM IUIOCKOCTH;
TIOBOPOT OOBSCHSATH, UTO TAKOE OCEBasi CAMMETPHUS, IEHTpaIbHasA
Pemienue 3amau 1 CUMMETpUS, TTapaJUIeTIbHBIN IIEPEHOC U TIOBOPOT;
KonTponsHas padora Ned 1 000CHOBBIBATh, YTO 3TH OTOOpaKEHUs IIIOCKOCTH Ha cebst

ABJIAOTCA ABUKCHHUAMMU, O6T>SICH$ITB, KaKOBa CBA3b MCKIY
ABVXXCHUSAMHA U HAJTOXKCHUAMU, HIINTFOCTPHUPOBATE OCHOBHBIC
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 TaKOE N-YrojbHas Mpu3Ma, €€ OCHOBaHMs,
OOKOBBIE TpaHU U OOKOBbIE PEOpPa, Kakas MpU3Ma Ha3bIBaeTCA
MPsIMON U KaKasi HAKJIOHHOM, 4TO TaKO€ BbICOTA MPU3MBI, KaKas
MPU3Ma Ha3bIBACTCS MapaUIeNICIUIIEIOM U KaKOU
napajuiesienune/l Ha3bIBaeTCs MPSIMOYTOJIbHBIM;
(opMyaMpoBaTh U 0OOCHOBBIBATH YTBEP)KICHUS O CBOMCTBE
JaroHajiel napasuiesenurneia ¥ o0 KBajapare JuaroHain
IPSIMOYTOJIBHOTO MapajieNenunesia; 00bICHATh, YTO TaKOE
00BEM MHOTOIPaHHHUKA; BBIBOAUTH (C IOMOILBIO TPUHITUIA
Kaganbepu) hopmyny o0bEMa IpIMOYTOIBHOTO
napajuiesienuneaa; 00bACHATh, KAKOW MHOTOTPaHHUK
Ha3bIBAETCS MMPAMUON, YTO TAKOE OCHOBAHUE, BEPLINHA,
OO0KOBbIE IpaHH, OOKOBBIE pEOpa U BHICOTA MUPAMU/IbI, KaKas
MMpaMu/ia Ha3bIBaeTCsl MPaBUIIHLHOM, UTO Takoe anodema
MPaBUIILHON TUPAMUJIBI, TPUBOAUTH PopMyTy o0BEMa
MUPaMHJIbI; OOBSICHSITH, KAKOE TEJIO HA3bIBACTCS IIUITHHJIPOM,
YTO TaKO€ €ro 0Ch, BHICOTA, OCHOBAHUS, pajnyc, O0KoBas
MMOBEPXHOCTh, 00pa3ymomue, pa3 BEPTKa OOKOBOM




MMOBEPXHOCTH, KAKUMHU (POpMyJIaMU BBIPAXKAIOTCA 00BEM H
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 | IJIOMAAh OOKOBOM MOBEPXHOCTH; OOBSICHSTH,
KakKasi IOBEPXHOCTh Ha3bIBAaeTCs chepoi U KaKkoe TeJo
Ha3bIBAETCS MIAPOM, YTO TAKOE PAINyC U AUAMETP Cepbl
(urapa), kakumu GopMysIaMu BBIPAKAIOTCS 00BEM I1apa u
Ioma b chepsl; U300pakaTh U PACcIIO3HABATh HA PUCYHKAX
npu3My, napajuielenunel, TupaMuay, IIHHIP, KOHYC, TIap

OB akcuomax
MJIAHUMETPHUH

IloBTOpenue Pemenue
3ama4
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