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1. INTAHUPYEMBIE PE3YJIbTATBI HM3YYEHHUA KYPCA
I'EOMETPHH B 7-9 KITACCAX

Harnsannas reomerpus

BhInyCKHUK HAy4YHTCH:

1) pacno3HaBaTh Ha YepTekKaX, pUCYHKAX, MOJENSAX U B OKPY)KaroleM
MUpE TUIOCKHE U MMPOCTPAHCTBEHHbBIE TEOMETPUUECKUE (PUTYPHI;

2) pacno3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOTO Napasijiesienunea,
MPaBUILHON MUPAMUIbI, UUIUHAPA U KOHYCA;

3) ONpeJeNATh N0 JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYypbl JTUHEHHBIE
pa3Mepsl camoii puUrypel 1 Ha060pOT;

4) BBIYUCIISATH 00BbEM MPSAMOYTOJIBHOTO Mapasieenume/a.

Boinycknuk noayuum 603M0MCHOCMb:

5) BLIYUCTIAMb 00BEMBI NPOCMPAHCNGEHHBIX 2e0MempU4ecKux guayp,
COCMABNIEHHBIX U3 NPAMOY201bHLIX NAPALIEIeNUNeoos,

6) yenybumes u  pazeumsv NpeocmasieHusi O NPOCMPAHCMBEHHbIX
2eomempuieckux guaypax,

7) NPUMEHAMb NOHAMUE PA3GEPMKU O/l BbINOIHEHUS NPAKMUYECKUX
pacyémos.

['eomerpuueckue purypol
BhInyCKHUK HAy4YHTCH:

1) MOJIB30BATHCS  SI3BIKOM T'€OMETPUM IJIsl  ONKMCAHUSl TMPEAMETOB
OKPYKaIOIIEro MUPa U UX B3aUMHOI'O PACIOI0KECHUS,
2) pacrio3HaBaTb W HM300pakaThb Ha  UepTekax U  PHUCYHKAX

reoMeTpudeckrue GUrypsl U uX KOHQUTypaIuu;

3)  HaxoIUTh 3HAYCHUS JJWH JIMHEHHBIX OJJIEMEHTOB (QUTYp H UX
OTHOIIIEHUS, TpagycHyro Mepy yrioB oT 0 mo 180°, mpumeHsisi ompeaeneHus,
CBOMCTBA W MpU3HAKU (PUTYp M UX BJIEMEHTOB, OTHOIICHHS (PUryp (paBeHCTBO,
nogoOue, CAMMETPHUH, TIOBOPOT, MapasuieIbHbIN MEPEHOC);

4) OMEepUpPOBaTh C HAYAIBHBIMU TOHITHUSMH TPUTOHOMETPUM U
BBITIOJTHATH JIEMEHTApPHbBIE ONlepaliuy HaJl PYHKIIUSAMU yTIIOB;
5) pemaTrh 3aJadyd Ha J0Ka3aTeJIhCTBO, OMHUPAsCh HA HW3yYCHHBIC

CBOMCTBA (1)I/Il“yp U OTHOIICHUU MCKAY HUMH U NPUMCHAA HU3YUYCHHBIC MCTOJ/bI
JA0Ka3aTCJIbCTB,

6) peliaTh HECIOXKHBIC 3a/1ayd Ha IOCTPOCHUE, MPUMEHSS OCHOBHBIC
AJTOPUTMBI TIOCTPOCHHS C TIOMOIIBIO IUPKYIISI ¥ INHEHKH;

7) peniaTh MPoCTeHINe MIIaHUMETPHUSCKHUE 3a]1a4H B TIPOCTPAHCTBE.

Boinycknuk nosiyuum 603mMO0MCHOCHb:

8) 081ademv  Memooamu peuwieHus 3a0a4y HA  GbIYUCIeHUs U

00Ka3amenbCcmea: MemooomM Om HNPOMUBHO20, MemOOOM NO000Us, MemoooM
nepebopa 8apuanmos u MemoooM 2eOMeMmpULeCcKux Mecn mouex,

9) npuobpecmu onvim npuMeHeHust aneebpauyeckozo u
MPUSOHOMEMPUHECKO20 — annapama U udell  OBUICeHUsl Npu  peuleHuu
2eoMempuuecKux 3a0au,



10)  osrademv mpaouyuoHHOU cxemoll peuerus 3a0ay Ha NOCMpOoeHUe C
HOMOWDBIO YUPKYASA U JIUHEUKU. AHAIU3, NOCMpOeHUue, O00KA3amenbCmeo u
uccnedoganue;

11)  wuayuumwvca  pewamsv  3a0auu  HA ~ NOCMpoeHue  MemoooM
2e0Mempu1ecKo20 Mecma moyex u Memooom noooous;

12)  npuobpecmu onvim UCCIe008aHUSL CBOUCE NIAHUMEMPUYECKUX
Pueyp ¢ nomMowbio KOMILIOMEPHBIX NPOSPAMM;

13)  npuobpecmu onvim 6vinoIHeHUss npoekmog no memam: «Ieo-
Mempuyeckue npeodopazoeanus Ha niaockocmuy, «llocmpoenue ompes3kos no

Gdopmyner.

N3Mmepenune reoMeTpudecKux BEINYrH

BeInyCKHUK HAy4YHTCH:

1)  wucmonb30BaTh CBOMCTBA M3MEPEHUsS IJWH, IUIOIIAJEH M YIJOB IMpHU
pELICHUHN 3a7a4y Ha HAXOXKJICHUE JJIMHBI OTpE3Ka, JJIMHBI OKPYXKHOCTH, JJIMHBI
IyTU OKPY>KHOCTH, I'PalyCHOM MEPHI yIJIa;

1)  BBIYUCHATH JJUHBI JIMHEHWHBIX DJJIEMEHTOB (UIYp W UX YIJIbI,
UCIOJIb3YsI (POPMYIIBI JJIMHBI OKPYXHOCTH M JIJTUHBI yTU OKPY>KHOCTH, (POPMYIIbI
rIomaaeu guryp;

2) BBIYUCIISATH IJIOIIA I TPEYTOJIBHUKOB, MPSIMOYTOJIbHUKOB,
MapajuieIorpaMMoOB, TpaneUuid, KpyroB U CEKTOPOB;

3) BBIYUCIIATh JUIMHY OKPYXXHOCTH, JUIMHY 1yTH OKPY’KHOCTH;

4) pelaTh 3aJauyd Ha J0Ka3aTeIbCTBO C HCIOJIb30BAaHUEM (POpMyI
JUTMHBI OKPYXHOCTH U JITUHBI YT OKPY>KHOCTH, GOpMYII IIomaaen puryp;

5) pemaTe OpPaKkTUYECKUE 3aaud, CBSI3aHHBIE C HAXO0XKICHUEM

TCOMETPUYCCKUX BEIMYHH (HMCIONB3Yysl TPUH HEOOXOIUMOCTH CIPAaBOYHHKU U
TeXHUYECKHUE CPECTBA).

Boinycknuk nosiyuum 603mMo0MCHOCHb:

1) BLIYUCTIAMb  NIOWAOU PUSYP, COCMABIEHHBLIX U3 08YX UIU Oojee
NPAMOY20bHUKO8, NAPAJLIENI02PAMMO8, MPey2oIbHUKO8, KPY2a U CEKMopda,

2) BLIYUCTAMb  NIOWAOU MHO20Y20bHUKOB, UCNONb3YS  OMHOULeHUS]
PABHOBENUKOCMU U PABHOCOCABIEHHOCIU,

3) npuobpecmu onwvlm npuMeHeHus aneebpauyeckozo u
MPUSOHOMEMPULECKO20 annapama u uoel O0BUNCEeHUs NPU peuleHuu 3a0ad Ha
8blUUCTeHUE NIOWAOeli MHO20Y20IbHUKOS.

Koopaunatsl

BeInyCKHUK HAyYHTCH:

1) BBIYHCIIATH JJIMHY OTPe3Ka M0 KOOPJAMHATAM €ro KOHIIOB; BBIYUCIISATH
KOOPAMHATHI CEPEANHBI OTPE3Ka;

2) WCITOJIB30BaTh KOOPIMHATHBIN METO JUIsl U3YUCHHUS CBOWCTB MPSIMBIX
U OKPY>KHOCTEM.

Boinycknuk nosiyuum 603mMO0MCHOCHb:

3) 0811a0emv KOOPOUHAMHBIM MeMOOOM peuleHus 3a0ay Ha GbIYUCIeHUE
U 00KA3amenbCcmeo



4) npuobpecmu onvlm UCHONL308AHUS KOMNBLIOMEPHBIX NPOSPAMM OJisl
aHanUu3a Yacmuulx cayiaes 83auMHO20 PACHON0INCEHUS OKPYHCHOCEU U NPAMBIX,

5) npuobpecmu onvim GblNOJIHEHUs NPoekmos Ha memy «llpumenenue
KOOpOUHAMHO20 ~ Memooa  Npu  peuleHuu  3a0ay  HAd  BblYUCIEHUEe U
00KA3amenbCmeo ».

BexTopsl

BeInyCKHUK HAyYHTCH:

6) ONEepHpPOBaTh C BEKTOpAaMHU: HAXOAWUTh CYMMY H Pa3HOCTh JBYX
BEKTOPOB, 33JIaHHBIX T€OMETPUUICCKH, HAXOIUTh BEKTOP, PABHBIA MPOW3BEICHHUIO
3aJJaHHOTO BEKTOPa Ha YHCIIO;

7) HAXOJWTH ISl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JJIMHY BEKTOpA,
KOOPAMHATHI CYMMBI W Ppa3HOCTH JBYX U 0ojee BEKTOPOB, KOOPIMHATHI
NPOU3BEJCHUSI  BEKTOpa HA  YHUCJIO, TMPUMEHSIS TpH  HEOOXOAMMOCTH
COYETaTeIbHBIN, IEPEMECTUTENLHBIN U pacTpeAeINTEIbHbIN 3aKOHbI;

8) BBIUUCIISITh CKAJISAPHOE TMPOU3BEACHUE BEKTOPOB, HAXOIUTh YTOJ
MEXy BEKTOpaMH, YCTAaHABIUBATH MEPIICHAUKYISIPHOCTH MPSMBIX.

Boinycknuk nosiyuum 603mMO0MCHOCHb:

9) 0811a0emb 8eKMOPHbIM MemOOOM OJisl peuleHus: 3a0ad Ha 8bIYUCTIeHUE
U 00KA3amenbCmeo;

10)  mpuobpecmu onvim 6vinoineHus npoekmos na memy «lIpumenenue
BEKMOPHO20 MemoOd Npu peuleHuu 3a0ay Ha 8blYuUcieHue U 00Ka3ameabCmeoy.

JIMYHOCTHBIE, METAINIPEIJMETHBIE 1 [IPEJIMETHBIE

PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
[Iporpamma oOecrieunBaeT JOCTHXKEHHME CIEAYIOIIUX PE3YJIbTATOB OCBOCHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011IeTO 00pa30BaHUsL:
JUYHOCMHbIE:
1) ¢popmupoBaHue OTBETCTBEHHOI'O OTHOIICHHMS K YYEHHIO, FOTOBHOCTU H
CIIOCOOHOCTH 00YYaIOUIUXCSl K CAMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIlMU K O0YUYEHHUIO U MO3HAHUIO, BEIOOPY JaibHEHIIero oopa3oBaHus Ha
0a3e OpUEHTUPOBKHU B MHpe npodeccuii u npodhecCUOHANbHBIX NMPEANOYTEHUMH,
OCO3HAHHOMY IOCTPOEHUIO MHIUBUIYAIbHOW 00pa30oBaTENIbHON TPAEKTOPUU C
y4E€TOM YCTOMYMBBIX NIO3HABATEIBHBIX HHTEPECOB;
2) ¢dopmupoBaHHE  LEIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;
3) ¢opMupoBaHME KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOLICHUH U
COTPYOHUYECTBE CO  CBEPCTHMKaMHM, CTapllMMd W  MJIAQJIIAMH B
o0Opa3oBaTeIbHOM, OOMIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIEA0BATENbCKOM,
TBOPYECKOW U IPYTUX BUJIAX AEATEIBHOCTH;
4) ymeHue $SCHO, TOYHO, TPaMOTHO WU3JlaraTh CBOM MBICIM B YCTHOW H
MICBMEHHOM pEYM, NMOHUMATh CMBICJI IOCTABIEHHON 3a/Ja4d, BBICTPAUBATH
apryMEHTAIUI0, IPUBOJIUTHh IPUMEPHI U KOHTPIIPUMEDPBIL;
5) KpUTUYHOCTH MBIIUICHHS, YMEHHUE Paclo3HaBaTh JJOTUYECKU HEKOPPEKTHbIE
BBICKa3bIBaHUs, OTIMYATH TUIIOTE3Y OT (HaKTa;



6) KpeaTUBHOCTH MBIILJICHUSI, UHUIMATUBY, HaXOAYUBOCTb, AKTUBHOCTH MpHU
pPELIEHNH T€OMETPUUYECKHX 3a/1aY;

7) yMeHHE KOHTPOJIMUPOBATH MPOLECC M pe3yibTaT Y4eOHOW MaTeMaTUyecKOu
NEATEIbHOCTH;

8) cocoOHOCTh K AMOLIMOHAIILHOMY BOCIPHUSATHIO MaTEMaTHYECKUX OOBEKTOB,
3a71a4, PELICHNUN, PACCYKICHUN;

Memanpeomemubie:

1) ymeHue caMOCTOSITeNIbHO IMJIaHUPOBATh ANbTEPHATUBHBIC MYTH AOCTUXKEHUS
nesneil, oco3HaHHO BbIOMpaTh Haubosiee 3(P(PEKTUBHBIE CIMOCOOBI pEIIECHUs
y4eOHBIX U TIO3HABATEIIbHBIX 33/1a4;

2) yMEHHE OCYUIECTBISATh KOHTPOJIb IO PE3YJIbTATY U MO CIIOCO0Y ACHCTBUS Ha
YpPOBHE MTPOU3BOJILHOIO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE€ KOPPEKTHUBHI;

3) yMeHue aJeKBaTHO OILICHMBaTh MPABUIBHOCTh WJIM OIIHUOOYHOCTH
BBITIOJIHEHUS y4eOHOH 3amaud, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOXHOCTH €€ PELICHHUS;

4) O0CO3HAaHHOE BIIAJICHUE JIOTUYECKUMHU JIEUCTBUSMHU OMpENeSICHUs TOHITHM,
000011IeHNs, YCTAaHOBJEHHUS  aHAJOTMi, KiIacCUPUKAIUU HA  OCHOBE
CaMOCTOSATEILHOTO  BHIOOpa OCHOBAaHMM W  KPHUTEPUEB, YCTAHOBJIECHUS
POIOBHUIOBBIX CBSI3EH;

5) ymeHue yCTaHaBIMBaTh MNPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE pacCyKJIEeHHE, YMO3aKiItoueHue (MHAYKTUBHOE, AEAYKTUBHOE U 1O
aHAJIOTUH) U BBIBOJBI;

6) yMmeHHe co3laBaTh, MPUMEHATb U  MpeoOpa3oBbIBATh  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM W CXEMbl JUIsl pEHIeHHs YYeOHBIX U
MTO3HABATEIbHBIX 33/1a4;

7) yMeHHE OpraHu30BbIBaTH Yy4ye€OHOE COTPYAHHUYECTBO M COBMECTHYIO
NEATENBHOCTD C YYUTENEM U CBEPCTHHUKAMHM: ONPEACIIATh LEIU, PACIPEIEIIATh
(GYHKIIMU ¥ POJIM YYACTHHMKOB, OOIIME CIOCOOBI pabOThl, YMEHHE paboTaTh B
rpynmne: HaxoJIuThb O0Illee peleHWe M pa3peliaTb KOHQJIUKTBI HA OCHOBE
COIVIACOBAaHMS IIO3MLUMM W  y4y€Ta MHTEpPECcOB; CiyllaTbh MapTHEpA;
(bopMyITpoBaTh, APrYMEHTUPOBATH U OTCTAUBATH CBOE MHEHHUE;

8) dopmupoBanne U pa3BuUTHEC Y4eOHOW U  OOIIEMOIL30BATEIHCKON
KOMIIETEHTHOCTHU B o0nacTu M CIIOJIB30BaHUs UH(pOPMAaIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosoruil (MKT-komMneTeHTHOCTH);

9) popmupoBanue nepBOHAYANbHBIX NPEJCTAaBICHUNA 00 HIEAX U O METoAax
MaTeMaTUKH KaK 00 YHHBEPCAJIBHOM SI3bIKE HAYKH U TEXHUKHU, O CPEIICTBE
MOJEIUPOBAHUS SBJICHUHN U MTPOLIECCOB;

10) yMeHuwe BHIETh MaTeMaTHYECKYIO 3a7ady B KOHTEKCTE NPOOJEeMHOMN
CUTYallUU B IPYTUX TUCHUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

11) ymeHue HaxoIUTh B pa3MYHBIX UCTOYHUKAX MH(OpPMAIHIO, HEOOXOUMYIO
JUISL pElIeHHUs] MAaTeMaTHYeCKUX MpoOJieM, W TPEJCTaBIsATh €€ B MOHSATHOM
¢dbopme; MIPUHUMATD PEIICHUE B YCIOBUAX HEMOJHON U M30BITOUHOMN, TOUYHOU U
BEPOSITHOCTHON MH(OpMAINK;



12) yMeHue TIOHMMAThb ¥ UCIIOJL30BaTh MAaTeMaTHYECKHE CpEICTBa
HArJISITHOCTH  (PUCYHKH, YEpPTEeXH, CXeMbl W Jp.) [JIs WUIIOCTPAINH,
HMHTEpHpETalUM, apTyMEHTALINY;

13) yMeHHe BBIIBUTAaTh THUIIOTE3bI MPHU PEIICHUU y4eOHBIX 3ajJa4 U IMOHUMAaTh
HEO0OXOJUMOCTb UX TTPOBEPKH;

14) yMeHue IPUMEHSITh UHAYKTUBHBIC U JEYKTUBHBIE CITIOCOOBI paCCYX ICHUM,
BHUJIETh PA3JIMYHBIE CTPATETUM PEIICHUS 3a/1a4;

15) mnoHMMaHuE CYHNIHOCTH aJTOPUTMHUYECKUX TPEANUCAHUN U yMEHUE
JEUCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM alITOPUTMOM;

16) ymeHHne caMOCTOSITETbHO CTaBUTh 11€JIU, BEIOMPATh M CO3/1aBaTh aJlTOPUTMBI
JUTSL pelIeHUs] y4eOHBIX MaTEMaTHUYECKUX

npo0bJiem;

17) ymeHue miaaHupoBaTh W OCYIIECTBISATH JAEATEIbHOCTh, HAMPABICHHYIO Ha
pELIeHUE 3a7a4 UCCIIEI0BATEIBCKOTO XapaKTepa;

npeomemuoie.

1) oBnameHue Oa30BBIM TOHSATUMHBIM amnmapaToM IO OCHOBHBIM paszjeiiaM
COJICpKaHMsl; TIPEJCTaBIeHHEe OO0 OCHOBHBIX H3YyYaeMBIX MOHSITHUAX (YHUCIIO,
reomMeTpudeckas  Qgurypa, BeKTOp, KOOpPAMHATBI) KaK  BaKHEHUIIMX
MAaTEMAaTHYECKUX MOJENAX, MO3BOJSAIONIUX OMUCHIBATH U M3Yy4YaTh PEabHBIC
IIPOLIECCHI U

SIBJICHUS;

2) ymeHue paboTaTth ¢ TEOMETPHUUYECKUM TEKCTOM (aHAJIU3WPOBATh, U3BJICKATH
HEO0OXOIUMYI0 HMH(OpMAINIO), TOYHO W TPAMOTHO BBIPAXKaTh CBOM MBICIH B
YCTHOW U MUCBMEHHOW pEYr C MPUMEHEHUEM MaTEeMaTUYECKON TEPMUHOJIOTUU
W CHUMBOJIUKH, WCIIOJB30BaTh Pa3JIMUHBIE A3BIKM MATEMaTUKHU, IPOBOIUTH
KJaccu(dukanuu, Jorudeckue 000CHOBAHMS, JOKA3aTEeIbCTBA MAaTEMAaTHUYECKUX
YTBEPKICHUN;

3) oBlageHWEe HABBIKAMU YCTHBIX, IUCBMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYHCJICHUH;

4) OBJIaJICHUE TEOMETPUYECKUM SI3BIKOM, YMEHHUE HCIOJIB30BaTh €ro IS
OMUCAaHUSI TPEAMETOB OKPYKAIOLIETO MHUPA, Pa3BUTHUE NPOCTPAHCTBEHHBIX
MpPEACTAaBICHU W HM300pa3uUTEIbHBIX YMEHHH, MPHOOPETCHUE HAaBBIKOB
r€OMETPUUECKUX MOCTPOCHU;

5) ycBO€HHE CHUCTEMAaTHUYECKUX 3HAHUM O TUIOCKUX (DUTrypax M UX CBOMCTBAX,
TaKK€ Ha HATJIJAHOM YPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TEJaX,
YMEHHE TPUMEHATh CUCTEMATUYECKHE 3HAHUS O HUX I PEHICHUs
r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6) yMeHue WH3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIB30BaTh
dbopmMynbl I8 HAXOXJCHUS  NEPUMETPOB, IUIOMIaAei W 00BEMOB
r€OMETPUYECKUX QUTYD;

7) yMeHH€e MPUMEHSTh U3YYCHHBIC TTOHITHUS, PE3YIbTaThl, METOJBI JIJISl PEIICHUS
3a7a4 MPAKTUYECKOrO XapakTepa M 3aJad M3 CMEXKHBIX IUCUUIUINH C
WCIOJIb30BaHUEM  TIPU  HEOOXOJMMOCTH  CIPABOYHBIX  MaTEpHAJIOB,
KaJIbKYJIITOpA, KOMIIBIOTEPA



2. COAEPKAHME YYEBHOI'O KYPCA

Harasignasi reomerpus.

Harnsnsuele — mpexacraBiieHMss O — MNPOCTPAHCTBEHHBIX  (urypax:  Kyo,
napajjieiienunen, Opu3Ma, nOupamuaa, map, cdepa, KOHYC, IWJIMHJIP.
N306paxkenne npocTpaHCTBeHHbIX ¢uryp. Ilpumepsl ceduenuit. MHOTOrpaHHUKHU.
IIpaBuiibHBIE MHOTOTpaHHUKH. [I[prMepsI pa3BepTOK MHOTOTPAaHHUKOB, IUJIUHIPOB
U KOHYCA.

[Tonsitue  00BEMa;  enuHUIBI  00BEMa. OO0BEM  MPAMOYTOIBLHOTO
napajuiesenunena, Kyoa.

I'eomerpuuyeckue ¢urypsl. Ilpsambie u yriel. Touka, mnpsMas, IUIOCKOCTD.
Otpe3ok, nyd. VYroin. Buael yrioB. BepTukanbHble U CMEXKHBIC YIJIBL.
.buccekrpuca yria.

[TapamenbHble U nepecekaromuecs: npsmele. [leprneHauKynsipHble MpsSMBIE.
Teopema 0 mapanienbHOCTH U NEPNEHAUKYISPHOCTU NMpsAMBIX. llepnenaukynsap u
HAaKJIOHHAs K npsAMon. CepeAuHHBIN NEPIEHAUKYJISP K OTPE3KY.

['eomeTrpuueckoe mecto Touek. CBONCTBA OMCCEKTPUCHI YIJIa U CEPEAUHHOTO
MEPIEHNKYJIIAPA K OTPE3KY.

TpeyronsHuk. Beicota, MeauaHa, OuCCeKTpuca, CpeAHss  JIMHUSA
TpeyrojibHuka. PaBHOOeIpeHHbIE U PAaBHOCTOPOHHHE TPEYTrOJIbHUKU; CBOMCTBA U
MIPU3HAKU paBHOOEIPEHHOTO TPEYTOJIbHUKA. [Ipu3Haku pPaBEHCTBA
TpeyroiabHuKoB. HepaBeHcTBO TpeyroibHuKa. COOTHOIIEHUS MEXAY CTOPOHAMU U
yriaMy TPEyTroJIbHUKA.

CyMMa yrioB TpeyrojbHHKa. BHENIHHWE yriabl TpeyrojabHUKa. Teopema
daneca. [logobue TpeyronpHukoB. [Ipu3Haku nmomoOusi TpeyroabHUKOB. Teopema
[Tugaropa. Cunyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOro YIJia MPSMOYTOJIbHOTO
Tpeyronbhnka 1 yrmo ot 0 o 180°; mpusesenme k ocTpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYTOJABHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
@opMyJIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJTHOI'O U TOTO K€
yriaa. PelieHue TpeyroiapHHUKOB: TeOopeMa KOCHHYCOB M TEOpeMa CHHYCOB.
3ameyaTeabHbIE TOUKU TPEYTOJIbHUKA.

UYetslpexyronpHuk. [lapamnenorpamm, €ro CBOMCTBA M NPU3HAKH.
[IpssMmoyroJIbHUK, KBaapaT, poMO, UX CBOMCTBA U NMpu3HaKU. Tparenus, cpeaHbls
JIMHUA TPAICLHH.

MHoroyroyibHUK. Bpinykiaeie MHOroyroibHukH. CyMMa yTiIOB BBITYKJIOTO
MHOTOYroJibHUKa. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. [yra, xopaa. Cektop, cermeHT. LleHTpanbHbIil yrod,
BIIMCAHHBIN YIroJl, BEJIMYMHA BIIMCAHHOTO yTia. B3auMHOE pacnoyioxkeHne npsaMon
U OKPYKHOCTH, IBYX OKpyKHOcTel. KacaTenbHas M cekylas K OKpYXHOCTH, UX
cBoMcTBa. MeTpHUuecKkue COOTHOILIEHHS B OKPYKHOCTHU: CBOMCTBAa CEKYIIHX,
KacaTeNbHBIX, XOpJA. BrucaHHble U ONMHCAHHBIE MHOTOYTOJIBHUKH. OKpYXHOCTD,
BIIMCaHHAsA B TPEYrOJIbHUK, U OKPYKHOCTb, ONHCAaHHAs OKOJO TPEYrOJbHHKA.



OxkpyxHOCTp Jiiniepa. BrincanHble U ONHUCaHHBIE YETHIPEXYTOJbHUKN. BriricanHbIe
Y ONIMCAaHHBIE OKPY>KHOCTH IPSIBUJIBHOTO MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeodpaszoBanus. [lonarue o paBenctse guryp. [lonstue
O JBWKEHHMM: OCeBas M LEHTpajbHas CHMMETPHUM, IapaUIENbHBIN IEPEHOC,
noBopoT. [Ipumeps! nwxenus guryp. [lonsrre o nonod6uun Guryp u roMOTETUH.

[locTpoeHne ¢ MOMONIBIO LUPKYJIA M JHHEHKA. OCHOBHBIE 3a/1auyd Ha
IIOCTPOCHHE: JEJIEHUE OTpEe3Ka MOIMOJIaM; MOCTPOCHUE YIJIa, PABHOMY IJAHHOMY;
IIOCTPOCHHUE TPEYTrOJbHUKA MO TPEM CTOPOHAM; IMOCTPOECHHE NEPNEHIUKYIApA K
MPsIMOiL; MOCTpOEHHE OUCCEKTPHUCHI YIIia; IeJIEHUE OTpe3Ka Ha N PaBHBIX YACTEH.

Pemrenne 3amad Ha BBIYMCIIEHWE, [OKA3aTEIbCTBO M IIOCTPOCHHE C
UCIOJIb30BAaHUEM CBOMCTB U3YUYEHHBIX QUTYP.

N3mepenne reomerpuyeckux BeJau4YMH. /[nuHa oTtpeska. PaccTosstHue ot Touku
10 OpsiMoil. PaccTosiHne MeX Ay MapajuieIbHbIMU TPSIMBIMU.

IlepuMeTp MHOTOYTOJIBHUKA.

JInHa OKPYKHOCTH, YUCIIO T; IJIMHA TyTH OKPY’KHOCTH.

I'panycHasa mepa yria, COOTBETCTBUE MEXKAY BEJIMUMHOW LIEHTPAJIBHOTO yria
U JUIMHOM TYT'H OKPY>KHOCTH.

[lonsiTue muomanu miockux Guryp. PaBHococTaBieHHbIe MM PaBHOBEIUKHE
¢urypsl. [nomans npsimoyronpnuka. [lnamanu napamnenorpaMmma, TpeyrojibHUKa
n Ttpaneuuu. Dopmylbl, BBIPAKAKOLIME IUIOLIAAb TpPEYroOJIbHUKA: Yepe3 JBE
CTOPOHBI M Yroid MEXJy HHMH, 4Yepe3 IMEpUMETP M paauyC BIHCAaHHOMN
okpyxHocTH, (opmyna I'epona. Ilnomans yerbipexyronbHuka. Ilnomansb
MHoOroyroyibHuka. Ilnomane xpyra u miomanap cektopa. COOTHOLIEHHE MEXIY
TIOMAASMU MTOJA00HBIX GUTYP.

Pemrenne 3amad Ha BBIYMCIEHHWE M JOKA3aTEIbCTBO C HCIIOJIb30BaHUEM
U3YYEHHBIX (HOPMYII.

Koopaunarel. YpaBHenue npsmoil. Koopaunatel cepeaunbl oTpeska. Popmyna
PacCTOSHUS MEXAY JBYMSI TOUKaMU IJIOCKOCTH.

Bekropbl. JlnuHa (mMoaynb) BekTopa. PaenctBo BekTopoB. KosnmnHeapHbie
BEeKTOpbl. KoOpAMHATHI BEKTOpa. Y MHOKEHUE BEKTOPA HA YHCIIO, CYMMa BEKTOPOB,
pa3jioKEHUE BEKTOpa IO JIByM HEKOJUIMHEApHBIM BekTOopaMm. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

TeopeTnko — MHOXKeCTBeHble NOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3agaHue  MHOXKECTBA  IIEPEYECIEHUEM  DIIEMEHTOB,  XAPAKTEPUCTUUYECKUM
cBoiictBoM. [logmHoxkecTBo. OOBEIUHEHHWE U  TEPECEUCHHE  MHOXKECTB.
Juarpammel Dinepa.

JuieMeHThl JOrukM. OnpeneneHue. AKCMOMBI M TeopeMbl. JlOKa3aTelbCTBO.
HeoOxonumble M poctaTouHble yciioBusA.  J(OKa3aTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nanHoi. [Ipumep u koHTprnpumep. I[lonsTue 06 akcruomatuke
U aKCHOMAaTHYECKOM IOCTPOCHUU reoMeTpuu. [IAThiil mocTynar DBKIMAA U €ro
HCTOPHUSL.

[loHsiTuE O paBHOCUIIBHOCTH, CJIEIOBAaHHUM, YNOTPEOJIECHUE JIOTHUECKUX
CBA30K €CIIH ..., TO...., B TOM 1 TOJbKO B TOM CJIy4a€, JJOTUYECKHUE CBSA3KU U, UIIN.
I'eomeTpus B ucropuyeckom pazutun. Ot 3emiieMepusi k reomerpun. [Tudarop
n ero mkona. Panec. Apxumen. IloctpoeHne NpaBUIBHBIX MHOTOYTOJIBHHUKOB.



Tpuceknus yrina. Kanpatypa kpyra. YaBoenue ky6a. Mcropus yucna m. 3010T0€
ceuenne. «Havama» EBknupa. JI. Ditnep. H. U. Jlobauesckuii. Uctopus msToro
IIOCTYJIATA.

N300peTeHne  Merona  KOOKIMHAT,  IO3BOJISIIOIIETO  NEPEBOJUTH
reoMeTpuieckue oObeKThl Ha s3bIK anreOpsl. P. [exapt u I1. depma. Ilpumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

COIJEPKAHUE YYEBHOI'O MATEPHUAJIA
7 kaacc (68 4, 24y B Hexe10)

1. HayaJybHbIe reomMeTpudeckue ceaeHus (10 4)

[Ipocrelimue reomeTpuueckue QUrypsbl: mpsMasi, TOYKa, OTPE30K, Jyd,
yroJj. [lonstue paBeHcTBa reomerpuueckux puryp. CpaBHEeHHE OTPE3KOB
U yrioB. M3mepeHue OTpe3KOB, JIMHA OTpe3ka. M3mepeHue yriios,
rpagycHas mepa yria. CMeXHbl€ U BEpPTUKaJIbHBIE YIJbl, UX CBOMCTBA.
[IepnieHaUKYJISIpHBIE IPSIMBIE.

OcHOBHasA LEJb - CHCTEMATU3UPOBATh 3HAHUSA YYALIUXCS O NPOCTEUIINX
reoMeTpuYeCcKuX (Urypax m MX CBOMCTBAX; BBECTH MOHSITHE paBEHCTBA
¢uryp.

B naHHOl TeMe BBOAATCS OCHOBHBIE T'€OMETPUYECKHE MOHITHUA U
CBOMCTBA MPOCTEUIINX T€OMETPUUECKHUX (PUTYyp HAa OCHOBE HATJSJIHBIX
NMpPEACTAaBICHUN ydyaluxcss nyTeM oO0O0OIeHusT OYEeBUIHBIX WIIHU
M3BECTHBIX U3 Kypca MaTeMaTHUKU 1-6 KIaccoB reoMeTpuyecKux (hakToB.
[TonsiTe akcMOMBI Ha HaYaJIbHOM 3Tane OOy4YeHHUs HE BBOJUTCS, U CAMU
aKCUOMBI He (popMynupyroTcs B ssBHOM Bujae. HeoOxoaumbie MCXOIHBIE
IIOJIOKEHUSI, HA OCHOBE KOTOPBIX U3YYAIOTCsI CBOMCTBA I€OMETPUUYECKUX
buryp, mnpuBoasTca B onucareabHo ¢opme. I[IpuHIMOHATBHBIM
MOMEHTOM [JaHHOW TEMBI SBJISIETCS BBEIACHUE TMOHSITHUA pPaBEHCTBA
reoMeTpruYeCKuX (Uryp Ha OCHOBE HATJISIAHOTO TOHSTHUS HAJIOXEHUS.
OnpeneneHHoe  BHHUMAaHUE  JOJDKHO  YAENATBCA ~ HOPAKTHUYECKUM
MIPUIIOKEHUSIM I'€OMETPUYECKUX NOHSATUM.

2. Tpeyroasnuku (17 4)

TpeyronpHuk. IIpu3sHaku paBeHCTBA TpPeyrojJbHUKOB. llepnieHaukynsap K
npssMoii.  MenuaHbl, OHUCCEKTPUCHI U  BBICOTHI  TPEYTroOJIbHHUKA.
PaBHOOEApeHHBII TPEYTOJbHUK U €ro cBoicTBa. 3aJjauyu Ha MOCTPOCHUE
C IIOMOUIBIO UUPKYJISA U JIMHENKH.

OcHOBHas 1edb - BBECTH IIOHSITHE TEOpPEMBI; BbIpaOOTAaTh YyMEHHE
JIOKa3blBaTh pPAaBEHCTBO TPEYTrOJbHUKOB C MNOMOWIBK H3YYEHHBIX
IIPU3HAKOB; BBECTU HOBBIM KJaccC 3aJad - HA IOCTPOEHUE C ITOMOIIbIO
LUPKYJIS U TUHEUKH.

[Ipu3Haku paBeHCTBA TPEYTOJbHUKOB SBJSIOTCS OCHOBHBIM pabodyuMm
afnmapaToM BCero Kypca reoMetrpuu. JlokazaTtenabCcTBO OOJbIIEN 4YacTu
TEOpeM Kypca U TakKK€ pelIeHMEe MHOTUX 3aJady IPOBOAMUTCI MO
CIIeIyIOUIEN cXeMe: MOUCK PaBHBIX TPEYroJbHUKOB - OOOCHOBAaHUE UX
paBEeHCTBA C MMOMOIIBIO KAKOrO-TO MPU3HAKA - CJIEJCTBHUS, BBITCKAIOIINE



U3 paBEHCTBAa TPEyrojJbHUKOB. [IpuMeHeHHEe NOpPU3HAKOB pPaBEHCTBA
TPEYroJIbHUKOB IIPU PEUIEHUH 3a4a4 JAacT BO3MOXKHOCTb MNOCTEIEHHO
HaKaIUIMBaTh OIIBIT NPOBEAECHUSA NOKa3aTEIbHBIX paccyxiaeHuil. Ha
HadyaJbHOM JTal€ HW3YYECHUS M NOPUMEHEHHUS IIPU3HAKOB PaBEHCTBA
TPEYroJbHUKOB I€J1€CO00pa3HO HCHOJIb30BaTh 3aJaud C TOTOBBIMH
yepTeKaMHu.

3. [TapasuiesibHbIEe IpsaMbIe (13 1)

[Ipu3Haku napamienbHOCTH NPSMBIX. AKCHOMa IapaiiedbHBIX OPSIMBIX.
CBolicTBa napajjiebHbIX OPSIMBIX.

OcHOBHasg 1enAb - BBECTH OJHO U3 BaXHEHWIIMX IMOHATHUU NOHITHE
napayjieJIbHbIX MOPSIMBIX; J1aTh IMEpBOE MpeAcTaBJIeHUE 00 akKcuomax u
aKCMOMAaTHUYECKOM METOJIE B TEOMETPHUH; BBECTU aKCMOMY NapaJUICIbHBIX
MPSIMBIX.

[Ipu3Haku U CBOICTBa MNapaJieIbHBIX NOPSIMBIX, CBA3aHHBIE C YyIJIaMW,
00pa30oBaHHBIMU TIPU MEPECEUECHUU JBYX MNPSAMBIX CEKylleh (HakpecT
JIE)KAIIUMHU, OJTHOCTOPOHHUMMH, COOTBETCTBEHHBIMU), HIUPOKO
VCHOOJB3YIOTCS B JaJIbHEWIIEM IMPpU HW3YUYEHUU YETBIPEXYTOJbHUKOB,
NMOAOOHBIX TPEYroJbHUKOB, NPU pPEUIEHWH 3ajJad, a TakKkXe B Kypce
CTEPEOMETPHHU.

4. COOTHOIICHMA MEKAY CTOPOHAMH M YIJIaMHU TpeyroJbHuKa (18 1)
CyMMa yrioB TpeyroiabHuka. COOTHOIIEHUE MEXAY CTOPOHAMHU U yrJlaMH
TpPEyroJjbHHUKA. HepaBeHctBO TpPEeyroJbHUKA. [IpsimoyronbHbIe
TPEYroJbHUKH, HMX CBOMCTBA W MNPU3HAKHU paBeHCTBa. PaccTrosHue oOT
TOYKHA 10 TpsAMou. PaccrosHue wMexay mnNapauiedbHBIMHU IPSIMBIMU.
[TocTpoeHue TpeyrojabHHUKA MO TPEM DJIEMEHTAM.

OcHOBHas LIEJIb - PACCMOTPETh HOBBIE MHTEPECHBIE U Ba)XHbBIE CBOWMCTBA
TPEyroJbHUKOB. B 1aHHOW TeMe [OOKa3bIBAE€TCS OJHA M3 BaXHEWUIIUX
TEOPEM TEOMETPHUU - TEOpEMA O CYMME YIJOB TpeyrojpHuka. OHa
MO3BOJISIET  J1aTh  KJAacCU(UKALMIO  TPEYrojJbHUKOB IO  yrjam
(OCTpOYTrONbHBIN, NPIMOYTOJILHBIN, TYNIOYTOJIbHBIN), a TAK)XE YCTAHOBUTH
HEKOTOPBIE CBOWCTBAa W TNPU3HAKM PABEHCTBA NPSAMOYTOJIBHBIX
TPEYTrOJbHUKOB.

[TonsiTue paccTosiHUS MEXAY NapayieIbHbIMHU IPAMBIMHA BBOJAMUTCS Ha
OCHOBE JIOKa3aHHOW MPEIBAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOYKH
KaXX10M M3 JABYX MNapajUleJIbHbBIX NOPSIMBIX PAaBHOYHAJIEHBI OT APYyrou
NPAMOUN. DTO NOHITHUE UTPAET BAXKHYIO POJIb, B HACTHOCTHU HUCIIOIb3YyETCS
B 3aJlauyax Ha IOCTPOECHHUE.

I[Ipu pemeHumn 3amad HA MOCTPOEHHUE B 7 KJIacCE€ CIEAYET OrPaHUYUTHCS
TOJBKO BBINTOJJHEHUEM M OMNHUCAHUEM IMOCTPOEHUsT MCKOMOU ¢urypsl. B
OTAEJBHBIX CIIydasiX MOKHO MPOBECTHU YCTHO aHAJIMU3 U JI0OKA3aTEJIbCTBO, a
DJIIEMEHTHI HCCIIENOBAHUS HOJIKHBI IPUCYTCTBOBATh JHUIIb TOra, KOraa
9TO OrOBOPEHO yCJIOBUEM 3a/1aYH.

5. IloBTOopenue. Pemenue 3agau (10 1)



8 kiacc (68 4, 24 B HexeJ110)

1. Yerbipexyroiabnuku (14 4)

MHOroOyroJIbHUK,  BBIIYKJBIH = MHOTOYTIOJBHHUK, YETHIPEXYTOJbHUK.
[Tapannenorpamm, ero cBoWcTtBa U IpusHaku. Tpanmenusa. Ilps-
MOYTOJbHUK, pOMO, KBajgpar, ux cBoicTBa. OceBass W LEHTpajbHas
CUMMETPUH.

OcHOBHas LeJb - U3YUYUTh HanboJiee BaKHbIE BUJbI YETHIPEXYTOJILHUKOB -
napajujieysorpaMM, MOpPSIMOYTOJbHUK, pOoMO, KBajpaT, Tpaleuuio; JaTh
npeacraBieHue o ¢urypax, ooOJaJarolluX OCEBOW WIM UEHTPaJIbHOU
CUMMETPHUEH.

Jloka3aTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TE€Mbl U PEUICHUS] MHOTHX
3a7a4 MNPOBOASTCS C NOMOIIBIO IIPU3HAKOB PABEHCTBA TPEYrOJbHUKOB,
IIOPTOMY MOJIE3HO UX ITOBTOPUTH B HAYAJIE€ U3YUYECHUS TEMBI.

OceBasi U 1HeHTpajbHasi CUMMETPHUU BBOJSITCS HE KaK mpeoOpa3zoBaHUE
IUIOCKOCTH, a KaK CBOWCTBAa TI€OMETPUYECKUX (QUryp, B YaCTHOCTHU
YETBIPEXYTOJbHUKOB. PaccMOTpeHHE »OSTUX MNOHIATUM KaK JIBUXKEHUU
IIJIOCKOCTH COCTOUTCH B 9 Kitacce

2. Ilanomaas (14 4)

[TonsTue nmomagun MHOroyrojdsHuka. Ilmomannm npsAMOyroabHHKA,
napajjiejsorpamMma, TpeyrojibHHUKa, Tpaneuuu. Teopema Iludaropa.
[Inmomanp 4eThIPEeXyroJbHUKA.

OcHOBHasl 1leJb - paCHIMPUTh U YIIIyOUTH MOJy4dYeHHBIE B 5-6 Kilaccax
MPEACTABICHUS Yy4YalIuxcsa 00 H3MEPEHUHM U BBIYMCICHUM IUIOLIAJICH;
BbIBECTH (POpMyJbl IIomaAed MNPsSMOYrojJbHHUKA, NapaijierorpaMmma,
TpPEeyrojbHHUKA, TpalelUuN; JOKAa3aTh OJIHY W3 IIaBHBIX TEOPEM F'€OMETPUH
- reopemy Iludaropa.

BeiBon  dopmMyn Ansg  BBIYMCIEHHUS MIOMIaAed  NPSAMOYToOJbHUKA,
rnapajuiejaorpamMma, TpPeyroJdbHHUKaA, Tpalelyuu OCHOBBIBAECTCA Ha JIBYX
OCHOBHBIX CBOMCTBax IUIOMIAAEW, KOTOpPbIE NPUHUMAIOTCA HCXOIS U3
HarJISITHBIX MpEACTaBJIE€HUM, a Takke Ha ¢dopmylie MiIoIaau KBajpara,
000CHOBaHHE KOTOPOU HE SIBIIsIETCS 00A3aTEIbHBIM JJIsl yUYalIUXCS.
HeTpaguunoHHOW Jisi MIKOJBHOTO Kypca sBJIsSETCS Teopema 00 OT-
HOILIIEHUM IUIOIAJEN TPEYyroJbHUKOB, UMEIOIIUX IO paBHOMY yriay. OHa
IIO3BOJIIET B JaJbHEWIIEM JaTh IIPOCTOE JI0KAa3aTEJIbCTBO MNPU3HAKOB
nogoOusi TPEeyroJbHUKOB. B 3TOM COCTOUT OJHO U3 MPEUMYIIECTB,
00YCJIOBJICHHBIX PAHHUM BBEJICHUEM MOHSITHUS MIOIIAIN.

JlokazatenbcTBO TeopeMbl Iludaropa ocHOBBIBaeTcsi Ha CBOMCTBax
wiomanet u gopmynax Ui Miaomaned Kpaapara U MNPSIMOYTOJbHHUKA.
Jloka3bpiBaeTcs Takxe Teopema, oopatHas Teopeme [ludaropa.

3. IlTono0HbIE TPeyroabHuku (19 4)

[Tonoousie  TpeyroabHuku. Ilpu3Haku 1omaoOusT  TPEYroJbHHUKOB.
[Ipumenenue nomoOusi K J0Ka3aTeJbCTBY TEOPEM M PEHICHUIO 3ajad.
CHHYC, KOCUHYC M TaHI'€HC OCTPOro yrija OpsSMOYrOJbHOTO TPEYTOJib-
HUKA.



OcHoBHasi 1eJdb - BBECTH IMOHATHE TIOJOOHBIX TPEYrOJbHUKOB;
paccMOTpeTh NPHU3HAKUM NOAO0OUS TPEYroJbHUKOB M HX TIPUMEHEHHUS;
cAeyaTh MEPBBIM MIar B OCBOCHUHM YYalIMMHUCS TPUTOHOMETPHUYECKOTO
annapara reomeTpuu. OmnpenesieHue NOA0OHBIX TPEYTroJbHUKOB JaeTCs
HE Ha OCHOBE IpeoOpa3oBaHUs MOA0OHUS, a Yepe3 PAaBEHCTBO YIJIOB M
MIPOTIOPIIMOHATIBHOCTH CXOACTBEHHBIX CTOPOH.

[TpusHaku mogo0ust TPEYTOJIbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBI
00 OTHOIICHUH TUIOMIAJIEN TPEYTrOJIbHUKOB, HMEIOIIUX IO paBHOMY YyTIIy.
Ha ocHoBe npu3HakoB 1mogo0usi 10Ka3bIBaeTCs TeopeMa O CpeHeH JTUHUU
TPEYroJbHUKA, yTBEPXKJCHHE O TOYKE IMEPEeceYeHuss MeJauaH
TPEYroJbHUKA, a TAaKX€ JBa YTBEPXKIACHUS O MNPONOPIHHUOHAIBHBIX OT-
pe3kax B MNPSIMOYTOJbHOM TpeyrojibHUKe. JlaeTcsi mpeacTaBi€eHHE O
METOJIe MoA00us B 3ajlauax Ha MOCTPOCHHUE.

B 3akinroueHne TeMbl BBOJSITCS DJIEMEHTHI TPUTOHOMETPUU - CHHYC,
KOCHUHYC U TAHT'€HC OCTPOTO yrja NPSIMOYTOJIbHOIO TPEYTOJbHUKA.

4. OxpyxHOCTb (17 1)

B3auMHoe pacnonoxkeHue npsiMoud U OkpyxHocTu. KacarenpHasa K
OKPYXHOCTH, €€ CBOMCTBO M NpHU3HaAK. [[eHTpaibHbIE U BOUCAHHBIE YTJIBI.
YeTrbipe 3amMeyaTesIbHbIE TOUKHU TPEYroJibHUKA. BriMcaHHas U ONMCaHHAas
OKPYXHOCTH. Brniucannbie u ONMUCAHHbBIEC YETHIPEXYTOJIbHUKU.
OkpyxHOCTh OJiinepa. MeTpuUyecKkUe COOTHOIIEHUSA B OKPYXKHOCTH:
CBOMCTBA CEKYIIUX, KAaCATEIbHBIX, XOP/I.

OcHOBHas 1IeJIb - PacHIUPUTH CBEICHUS 00 OKPY>XHOCTH, IMOJIyUYEHHBIC
ydamuMucs B 7 KJlacce; U3YYUTh HOBBIE (akThl, CBSI3aHHBIE C
OKPYXHOCTBHIO; TO3HAKOMHUTH YYAIIUXCS C YETHIPbMS 3aMeydaTeJIbHbIMU
TOYKAMH TPEYTOJbHUKA.

B nanHOW TeMe BBOAMTCS MHOI'O HOBBIX IOHSATUW W paccMaTpUBaAETCA
MHOT'O YTBEPXKJICHUM, CBA3AHHBIX C OKPYXHOCThIO. J[Ji1 MX yCBOEHWUS
clielyeT yAeauTh OO0JbIIO€ BHUMAHUE PELUICHUIO 3a/1a4.

VYTBepKACHUS O TOUKE MepeceueHUss OMCCEKTPUC TPEYroJbHUKA U TOUYKE
IIEPECEUCHUSI CEPEIMHHBIX MEPIEHAUKYISIPOB K CTOPOHAM TPEYyTroJbHHUKA
BBIBOJSITCSI KaK CJEACTBUS U3 TEOPEM O CBOMCTBaAX OUCCEKTPHUCHI yrjia u
CEPEIMHHOTO NEPIIEHAMKYJISIpa K OTpe3Ky. TeopeMa 0 TOUKe nepeceueHus
BBICOT TPEYrojbHUKA (MU UX MPOJOJHKEHUN) TOKA3bIBACTCS C TMTOMOIIBIO
YTBEPKACHUS O TOUKE NEPECEUEHUSI CEPECAMHHBIX TEPIEHAUKYIISPOB.
Hapsny ¢ teopemamMu 00 OKpPYKHOCTSIX, BIHUCAHHOW B TPEYTrOJbHUK U
ONHMCAaHHOMN OKOJIO HETO, paCCMAaTPUBAKOTCS CBOMCTBO CTOPOH OIMCAHHOIO
YEThIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOT'O YE€THIPEXYTrOJbHUKA

5. IloBTOopenue. Pemenue 3amau (4 4)

9 kiacc (68 4, 2u B Hee10)
1. BexTopbl. MeToa koopauHart (18 1)

IlonsTue BCKTOpA. PaBeHncTBO BCKTOPOB. CrnoxeHHUEe ©W BBIYHUTAaHUC
BCKTOPOB. YMHOXEHHUE BCKTOpAa Ha YHUCJIO. PaznoxeHnue BCKTOpa 1o AByM



HEeKoJUIMHeapHbIM BekTopam. Koopaunatel Bektopa. [Ipocrteiimune 3anauun
B KOOpJAWHATax. YpaBHEHHUS OKpY>XKHOCTHU u mnpsamou. I[Ipumenenue
BEKTOPOB U KOOPAMHAT NPU PELISHUU 3aj]ad.

OcHoBHast 1edb - HAYYUTh YYallUXCS BBINOJHITH JEUCTBUS HaL
BEKTOpPAaMHU KaK HaIlPaBJIEHHBIMHU OTPE3KAMU, UTO BaXKHO JIJIs MPUMEHEHUS
BEKTOPOB B (PU3HUKE; TO3HAKOMUTH C UCIIOJIB30BAHUEM BEKTOPOB U METOJ1a
KOOpAHWHAT MPU PEUIEHUU T'€OMETPUUYECKUX 3a1a4d. Bektop omnpenensiercs
KaK HaIlpaBJICHHBIA OTPE30K U JAEUCTBHUS HAJ BEKTOPAMHU BBOJSTCS Tak,
KaK A3TO TPHUHIATO B (uU3UKE, T. €. KaK JCHUCTBUSA C HaAIpPaBICHHBIMHU
oTrpe3kamu. OCHOBHOE BHHUMAaHHUE JIOJKHO OBITh YJEJIEHO BbIpaOOTKE
YMEHHUU BBINIOJHATH ONE€pAlMM HaJ BEKTOpaMHu (CKJIaAbIBaTh BEKTOPHI MO
MpaBUjlaM TPEYrojbHUKA U MapajijiejsorpamMmma, CTPOUTh BEKTOP, PaBHBIMI
pa3HOCTH JABYX JIAaHHBIX BEKTOPOB, a TakKXXe BEKTOp, paBHbIU
MPOU3BEICHUIO JAaHHOTO BEKTOpa Ha JAaHHoe u4ucio). Ha npumepax
MMOKa3bIBA€TCs, KaK BEKTOPbl MOTYT TIPUMEHATHCS K PELICHUIO
reomMeTpuueckux 3agad. JemoHctpupyercs 3pPeKTUBHOCTh NPUMEHEHU S
dbopmMys mas KOOPJIAMHAT CEPEeAUHBI OTPE3Ka, PACCTOSIHUS MEXIY ABYMS
TOYKaMH, YpPaBHEHUU OKPYKHOCTH UM HOpPSIMOM B  KOHKPETHBIX
reoMeTpUUYECKHUX 3ajJadax, TE€M caMbIM JlaeTcs TpeAcTaBlIeHUEe 00
M3YUYECHUU reOMeTpUUECKUX (GUTYp C MOMOIIbIO METOA0B aJreOphl.

2. CoOTHOIICHHUA MEKAY CTOPOHAMH M yrJjiaMu TpeyrojbHuka (11 1)
CkangpHoe mnpousBelieHUe BeKTOpoB. CHHYC, KOCHHYC, TaHT€HC U
KOTAHTE€HC yria. TeopemMbl CHUHYCOB W KOCUHYCOB. Peuienue
TPEYTroJbHUKOB. DOpMYyJIbl, BbIpaXKaOIIUE IUIOMAJAb TPEyrojbHUKA:
yepe3 JIB€ CTOPOHBI M YTroJl MEXJYy HUMH, Yepe3 MNEepUMETpP U Paguyc
BIIMCaHHOU OKpykHOcTH. Dopmyrna I'epona. CkansipHoe TNpOU3BEACHUE
BEKTOPOB U €r0 MPUMEHEHHE B TEOMETPUUYECKUX 3ajlavax.

OcHoBHast  1Hedab -  pa3BUTh yYMEHHE  Yy4YalIUXCAd  INPUMEHSTH
TPUTOHOMETPUUYECKUN amnmapaT Npu PEUIeHUU TeOMETPUYECKHUX 3ajad.
Cunyc u xocunyc gwoboro yriaa or 00 nmo 1800 BBOAsITCS C MOMOIIBIO
€IMHUYHON TIOJIYOKPYXHOCTH, JIOKa3bIBalOTCS TEOPEMbl CHUHYCOB U
KOCUHYCOB W BBIBOJUTCS €lle oaHa (opMyia IUIOMAAU TPEyroJibHUKA
(MoJIoBHMHA TIPOU3BEJICHUSI ABYX CTOPOH HAa CHUHYC YIJa MEXJIY HHUMM).
DTOT amnmapaT NPUMEHSETCS K PEUIEHUI0 TpeyroJabHUKOB. CkasipHOE
MIPOU3BEICHUE BEKTOPOB BBOJUTCS Kak B (u3uke (Mpous3BeAeHHUE IJIHUH
BEKTOPOB Ha KOCHUHYC yrjla MeXAy HumH). PaccmarpuBaroTcs cBOMCTBa
CKAJSIpPHOTO MPOU3BEJEHUS U €ro INpPUMEHEHHE TMpPU pEUICHUU
reoMeTpuueckux 3agad. (OCHOBHOE BHHUMaHHUE CJIEAyeT YJECJIUTh
BBIPAOOTKE TMPOYHBIX HABBIKOB B MNPUMEHEHUH TPUTOHOMETPHUUECKOTO
anmnapara Ipy pelIeHUU reOMETPUUYECKUX 3aj]ad.

3. /VinHa OKPYKHOCTH U ILIOIIAAbL Kpyra (12 4)

[IpaBuibHBIE MHOTOYroidbHUKHU. OKpYXXHOCTH, OIIMCaHHAsi OKOJIO
MpPaBUJIBLHOIO MHOTOYTOJIbHUKAa W BIMcaHHas B Hero. IlocTtpoenue
MpaBUJILHBIX MHOTOYTOJILHUKOB. J{nHa okpyxHocTu. [Inomans kpyra.
OcHOBHasi LeJIb - pacUIMPUTh 3HAHHUE YYalIUXCS O MHOTOYTOJbHHUKAX;



PAaCCMOTPCTDb NOHATHA NJIUHBI OKPYXHOCTHU U IIJIOIIAAN Kpyra 1 (I)OpMy.TIBI
JJIs1 X BBIYUCIICHMUA. B nauane TemMbl AaCTCs OMMPCACIICHUC TIPABUIIBHOT O
MHOTOYTOJIbBHUKAa HW pacCMAaTpHUBAIOTCA TCOPCMBI 00 OKPYXKHOCTIAX,
ONHCAaHHON OKOJIO OpaBHUIJIIBHOTI'O MHOTOYI'OJIbHUKA H BIIMCAHHOM B HETO.

C IIOMOIIIBIO ONHMCAaHHOU OKPYXKHOCTH pPCIIAKOTCHA 3aJadu (0]
IMOCTPOCHUU IIPABUIBHOTO MCCTUYTOJIbHUKA MW IIPAaBUJIBHOTO n -
YTOJIbHHKA, CcCJIn JaH Hp&BHJ’IBHBIfI Nn-yrojJdbHHUK. CDOpMy.TIBI,

BhIpaXKalolllue€ CTOPOHY TNPaBUIBLHOTO MHOTOYTOJIbHUKA U pajuyc
BIIMCAHHOW B HEro OKPYXHOCTHU Y€pe3 paJinyC OMHUCAHHOU OKPYKHOCTH,
HCIOJIb3YIOTCS MPU BBIBOJE (HOPMYJ JJIUHBI OKPYXXKHOCTH W ILIOIIAAH
Kpyra. BelBog onupaeTcsi Ha MHTYUTHBHOE IIPEACTABJICHUE O IMpEIee:
IpU HEOTPAHMYECHHOM YBEJIMYEHUM YHCJIA CTOPOH MPABUIBHOIO
MHOTOYTOJIbHUKA, BHUCAHHOTO B OKPY>XHOCTb, €r0 MEPUMETP CTPEMUTCS
K JJUHE OTOW OKpPYKHOCTH, a IUIOmaAb - K [UIOMIAAu Kpyra,
OrPaHUYEHHOI'O0 OKPYKHOCTBIO.

4. IBukenud (8 1)

OtobOpakenue mniockoctu Ha ceObs. [loustue nuxkenusi. OceBas u
LeHTpanbHass cuMmerpuu. IlapannensHbii nepenoc. IloBopor. Ha-
JIOKEeHHUs U ABWXKeHUs. [Ipumepsl ABUkeHU GUTYD.

OcHoOBHas 1IeJib - MO3HAKOMUTH yUYalIUXCsl C TMIOHSATUEM JABUXKECHHUS U €ro
CBOMCTBaMH, C OCHOBHBIMHU BHUJAMU JIBUKEHUH, CO B3AaUMOOTHOIIEHUSIMU
HAJIO)KEHUW U JBUWKEHUH. JIBM)KEHHE IUIOCKOCTHM BBOJIMUTCS Kak
OTOOpakeHHEe MJIOCKOCTH Ha celsi, COXpAaHSIOIIee PAaCCTOSTHUE MEXIY
Toukamu. [lpu paccMOTpeHUM BHUJOB ABUKEHUU OCHOBHOE BHUMAaHUE
yIeNsieTcsi  NOCTPOEHUI0  00pa3oB  TOYEK, MPSIMBIX, OTPE3KOB,
TPEYyroJbHUKOB  HOPU  OCEBOM U  LEHTPAJIbHOW  CUMMETpPHUSAX,
napajuieibHoM mnepeHoce, mnoBopotre. Ha »>ddexkTHrix npumepax
MOKa3bIBACTCSI NMPUMEHEHUE ABHXKEHHUU INPU PEIICHUU TFeOMETPUUYECKUX
3agad. [loHsiTHE HAIO)KEHUSI OTHOCUTCS B JAHHOM KYpCE€ K UHCIIy OCHOB-
HBIX MNOHATUHU. Jloka3zpIBaeTcsi, YTO MOHSITHUS HAJIOXKEHUS U JIBUKECHUS
SIBJISIFOTCS AKBUBAJEHTHBIMU: JIIO0OO€ HAJOXEHUE SIBIISIETCS JIBUXKEHUEM
IUIOCKOCTU U oOpartHo. HM3ydyeHuwe J[0KazaTtenbCcTBa HE SBISCTCS
00s13aTeJIbHBIM, OJIHAKO CJIEAYET PacCMOTPETh CBSI3b MOHITUH HaJO-
YKEHUSI U JBUXKCHMUSL.

5. HayaJjqbHbIe cBelcHUA U3 cTepeoMeTpuH (8 1)

IIpenmer crtepeomerpun. I['‘eomeTpuueckne Tena U NOBEPXHOCTH.
MHoOrorpaHHUKHU: MpU3Ma, Mapajuienenunesn, nupamMuaa, GOpMyJibl s
BbIUMCIIEHUSI UX 00beMoOB. Tejla M MOBEPXHOCTH BpaIlEHUS: UIUHID,
KOHyC, cdepa, map, @GopMyJbl s BBIYUCICHUS UX IUIOLMIAJEH
MMOBEPXHOCTEN U 0OHEMOB.

OcHoBHasi 1ueap - JaTh HadaJlbHOE TIIPEACTABJICHUE O TeJlaXx WU
MOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMHUTH YYaIIUXCS C OCHOBHBIMU
dbopmyaMu JUIsS BBIYMCIEHUS MJOlaieil MTOBEPXHOCTEH U 0OBEMOB Tell.
PaccmoTpenne nmpocTeMIIMX  MHOTOTpaHHUKOB  (OpU3MBI, mapali-
JiejienuIeia, MUpPaMuabl), a TakXe TeJl M IMOBEPXHOCTEH BpalleHUS



(munuHapa, KOHyca, cdepsl, 1apa) MPOBOJUTCS HAa OCHOBE HATJISIHBIX
npeacTaBieHu, 0€3 NPUBJICUYCHUSI aKCUOM cTepeoMeTpuu. DopMyJibl st
BBIUMCJICHUSI O0OBEMOB YyKa3aHHBIX TeJ BBIBOASATCS HAa OCHOBE MPUHIIMIA
Kapanbepu, @GopMynsl Ui  BBIYMCICHHUS  MUIolajeit  OOKOBBIX
MOBEPXHOCTEW MUIMHAPA U KOHYCA MOJy4YarTCsl C TMOMOIIBIO Pa3BEePTOK
ATUX TMOBEepXHOCTeH, ¢dopmyna 1uiomagu cdepbl OPUBOAUTCI 0Oe€3
000CHOBaHUS.

6. O0 akcuomax reomeTpum (2 4)

becena 00 akcuomax mo reomeTpuu. [loHsTHE 00 akKCMOMATHYECKOM
MMOCTPOCHUU reoMeTpuu. [IsaThIH mocTyaT DBKIKAA U €r0 UCTOPHSI.
OcHoBHasi 1eJib - JaTh OoJsiee TIyOOKOE MPEJCTABICEHHUE O CHUCTEME
aKCMOM IIJIAaHUMETPUU M aKCUOMaTU4YeCKOM MeToae. B manHOU Teme
paccka3bIBaeTCsl O PA3JIMYHBIX CUCTEMaX aKCUOM I'€OMETPHUH, B HACTHOCTHU
0 pa3JIUYHBIX crtoco0ax BBEACHUS MOHSITHUS PaBEHCTBA QUTYDP.

3. IloBTOpenue. Pemenue 3axa4 (9 u)

HanpasJ/ieHusi IpOeKTHOM AeATeIbHOCTH:

7 kiaacce:

1.I'eomeTpus u reorpaduyeckue KapThbl.

2.VI3mepeHust Ha MECTHOCTH, MOCTPOEHUE YIIIOB HA MECTHOCTH.
3.TpeyroJibHUKU ¥ OKPYKHOCTH B CTPOUTEIBCTBE U aPXUTEKTYpE
4.PaBHbIE TPEYTOJIBHUKH.

5.IIpakTryeckue cnocoObl TOCTPOCHUS NapaJlIEIbHBIX MPSIMbIX.
6.M3mepenne paccTOsTHUS 0 HETOCTYITHON TOUYKH.

7.PaccTosiHie MeXy MapaiedbHbBIMU IPSIMBIMU HA MECTHOCTH.
8 kinace:

1.MHOroyroisHUKH BOKPYT Hac.

2.Jlenenue oTpE3KOB HA YACTU HA MECTHOCTH.

3. Haxoxnenue miomanaeit puryp, popmymna Iluka.

4. ®opmymna ['epona, momanau peaabHbIX 00BEKTOB.

5.B3anMHOE pacroioKEeHUE OKPYKHOCTEN

6.Xopabl B OKPY>KHOCTH M UX CBOMCTBA.

7.BUzIbI YETBIPEXYT OJIbHUKOB.

8.YTbl B OKPYKHOCTH.

9. [logoGHBIE QUTYpHI.

9 knace:

1.Bekropsl B husuke.

2.IlpakTHuecKoe MPUMEHEHNE BEKTOPOB.

3.IlpeacraBneHue o MaTeMaTUYECKON HAyKe Kak o cdepe YeJI0BEYECKOM
JEesTENbHOCTH, €€ ITanax, 3HAYMMOCTH JIJIs1 Pa3BUTHS LIMBUIIM3AIUH.
4.I'eomeTpUYECKOE MECTO TOYEK.

5.IloHsiTHE HANOXKEHUSI PaBEHCTBA (DUTYp B CTPOUTEIILCTBE.



6.Paznuunbie criocoObl JokazarenbcTBa Teopemsl [udaropa.
7.BriicaHHbIC U ONMCAHHBIE OKPYKHOCTH B apXUTEKTYpE.
8.Paznuunbie criocoObl HAXOXKICHHS TUIOIIAIeH TUIOCKUX Puryp.

3. TEMATHYECKOE IINTAHUPOBAHHUE

I'eomerpus 7 kiace

Paszpnen Koa- | Temsl Koa- OcHoOBHBIEC BHABI 1eATEJIbHOCTH
BO BO o0yyaroumuxcs (Ha ypoBHe
4acoB 4acoB YHUBeEpPCAJbHBIX y4eOHBbIX

AefcTBUI)

Havansnser | 7 [Ipsimas u otpe3ok. Jlyan | 1 OOBACHATb, UTO TaKOE€ OTPE3OK,

e YIoi Jqy4,  yroi, Kakue  QUrypsl

reoMeTpHu CpaBHEHUE OTPE3KOB U 1 Ha3bIBAIOTCS  PAaBHBIMU, KaK

YecKue YTJIOB CPaBHMBAIOTCS U  HU3MEpSIOTCS

CBEACHUSA N3mepenue oTpe3KoB. 2 OTPE3KH U YIJIbl, YTO TAKOE Ipaayc

N3mepenue U TpajlycHas Mepa yIia, Kakoi
YIJI0B yroa Ha3bIBAETCS MIPSIMBIM,
[lepnieniukynspHbie 1 TYNBIM, OCTPBIM, Pa3BEPHYTHIM,
MIPSIMBIC YTO TaKO€ CepeAuHa OTpe3Ka U
Perrenue 3amau 1 OHWCCceKTpuca yrjia, KaKue YTJIbI
Kontpossnas padota Ne 1 | 1 HA3bIBAIOTCA CMEKHBIMH U KakKue
BEPTUKAIBHBIMH; (HOPMYTUPOBATH
u 0OOCHOBBIBATh YTBEPXKICHUS O
CBOMCTBax CMEKHBIX u
BEPTUKAIBHBIX YTJIOB; OOBSICHSTS,
Kakhue  MOpsMble  Ha3bIBAIOTCS
MepIEHINKYIISIPHBIMU;
dbopmynupoBaTh U 00O0CHOBBIBATH
YTBEP)KJICHHE O CBOMCTBE JBYX
MPSIMBIX, TIEPICHAUKYISIPHBIX K
TpPEThEN; n300paxkaTh u
pacrno3HaBaTh yKa3aHHbIE
IIpOCTEMNIINE ¢burypst Ha
yepTrexax; pemiarb 3a/1auu,
CBSI3aHHbIE C STUMHU
MIPOCTEUIINMH (PUTypamHu.
Tpeyroas | 14 [IepBblit npu3HAK 3 OOBACHATD, Kakas ¢burypa
HUKH pPaBEHCTBA TPEYTOJIbHUKOB Ha3bIBAETCS TPEYrOJbHUKOM, YTO
Menuansbl, OuccekTpucsl U | 3 TaKOo€ BEPIIMHbI, CTOPOHBI, YIJIbl U
BBICOTHI MEePUMETpP TPEYroJibHUKA, KaKon
TPEYroJbHUKA TPEYroJIbHUK Ha3bIBAETCS
Bropoii utpernii npuzHaku | 3 pPaBHOOEIPEHHBIM U KaKOH
paBEHCTBA TPEYTOJIbHUKOB PaBHOCTOPOHHUM, KaKue
3aa4uM Ha MOCTPOCHUE 2 TPEYrOJbHUKU Ha3bIBAIOTCS
Permienue 3amau 2 paBHBIMU; n300paxkarhb u
Kontponbnas padota Ne 2 | 1 pacio3HaBaTh Ha qepTeKax
TPEYrOJbHUKH M UX D3JIEMEHTHI;
dbopmynupoBaTh H JIOKa3bIBaTh

TCOPEMbBI O IIpH3HAaKax PaBCHCTBaA




TPEYrOJIbHUKOB; OOBACHATH, YTO
Ha3bIBACTCA  IMEPHEHIUKYIIPOM,
MIPOBEAEHHBIM U3 JAHHOW TOYKH K
JTAHHOW MpsAMOM; (OpMyIHpOBaThH
U JOKa3blBaTb  TEOpEMYy O
MEPIEHIUKYISIpE K IPSIMOM;

OOBSCHSATD, KaKue OTPE3KH
Ha3bIBAIOTCS MEIHaHOM,
OHCCEKTPHUCO u BBICOTOM

TPEYroJIbHUKA; (OPMYIMPOBATH H
JOKa3bIBaTh TEOPEMBI O CBOHCTBAaX
PaBHOOEIPEHHOTO TPEYrOJbHUKA;
pemaTh 3a7adyM, CBS3aHHBIE C
MpU3HAKAMH paBeHCTBa
TPEYrOJIbHUKOB W CBOWCTBAMH
PaBHOOEIPEHHOTO TPEYrOJbHUKA;
dhopmyIupoBaTh onpeAcIieHue
OKPYXHOCTH; OOBSCHSTH, HYTO
Takoe IEHTp, paauyc, Xopla H
IMaMeTp OKPYKHOCTH; pelIaTh
IIpOCTeNIINE 3a7a4u Ha
MOCTpOeHHE (MIOCTPOCHHUE YIIa,
pPaBHOTO JTAHHOMY, IOCTPOCHHE
OMCCEKTPHUCHI yIJIa, TOCTPOCHUE
MEPIICHANKYISIPHBIX MPSIMBIX,
MOCTPOCHHE CEPENHBI OTPE3KA) U
Oouee CJIOKHBIE 3aJ1a4H,
UCTIOJIB3YIOMIHE yKa3aHHbBIE
MPOCTEUIIINE; COITOCTAaBJISITh
ITOJTy4EHHBIN pe3yabTar c
YCIIOBHEM 33J]aui; aHAJIH3UPOBATh
BO3MOJKHBIE CITyJaH.

[Tapannen
BbHBIC
IpsIMBIE

[Ipu3naku
apaJUIeIbHOCTH
JBYXIPSIMBIX

AKcroMa napajuieIbHbIX
MIPSIMBIX

Pemenne 3amau

KontponbHas padora Ne 3

PopMyIHpOBATH OIpeAcIICHUE
IapajuIeIbHbIX MPSIMBIX;
OOBSACHATH C MOMOILBIO PUCYHKA,
Kakue yribl, oOpa3oBaHHbIE MpU
IIEPEeCEeYeHNH  JBYX  INPSIMBIX
CCKyILEH, Ha3bIBAIOTCA HAKPECT

JIC)KalllUMHU, KakKue
OJHOCTOPOHHUMU u KaKue
COOTBECTCTBCHHBIMU,

dbopmynupoBaTh ¥ JIOKa3bIBaTh
TEOPEMBI,

BBIpKAIOIIUE MIpU3HAKU
MapaJuICeIbHOCTH  JIBYX TPSIMBIX;
OOBSACHATh, YTO TAaKOE AKCHOMBI
TCOMETPHUH U KaKHE aKCHOMBI yXKe

HCTIOJIH30BAITUCH panee;
dhopmyIupoBaTh aKCUOMY
MapajuIeIbHbIX MIPSIMBIX u

BBEIBOJHMTH CIICJICTBUS W3 HEE;
dbopMynupoBaTh M JIOKa3bIBaTh




TEOPEMBI 0 CBOMCTBaxX
napajuieIbHbIX MPSIMBIX,
oOpaTHbIE TEOpeMaM O MPU3HAKAX
MapajyuieIbHOCTH, CBSI3aHHBIX C
HaKpecT JIKAIAMH,
COOTBETCTBEHHBIMH u
OJIHOCTOPOHHUMHU YTJIAMH, B CBSI3U
C 3TUM OOBSICHATH, YTO TaKOe
YCIIOBHE U 3aKITIOYCHUE TEOPEMBI,
Kakas  TeopeMa  Ha3bIBaeTCs
oOpaTHOW 1O OTHOIICHHIO K
JTAHHOW Teopeme; OOBICHATH, B
4éM 3aKJII0YAETCA METO/T
JI0Ka3aTelibcTBa OT MPOTHBHOTO:
dbopmynupoBaTh H JIOKa3bIBaTh

TEOPEMBI 00 yriax c
COOTBETCTBEHHO MapajuieIbHBIMU
5 MEPIECHANKYJISIPHBIMU

CTOPOHaMH; MPUBOJIUTH MPUMEPHI
UCIOJIB30BAHMAA  3TOTO  METOJa;
pemiaTe 3aJa4d Ha BBIYHCIICHHE,
JOKa3aTeNbCTBO M IOCTPOCHHE,
CBA3AaHHBIE C  IapaJUICIbHBIMHU
IIPSIMBIMU.

CooTtHo11l
CHUIA
MEXay
CTOpO-
HaMHu U
yriaamMu
TPEYroJIbH
HUKa

16

CymmMma yrioB 2
TPEYTOJIbHUKA

CoOTHOIICHUS] MEXTY 3
CTOpPOHAMH

W YIJIaM# TPEYTOJIbHUKA
Kontponpnas padota Ne 4 | 1
[IpssiMoyronbHbIE 4
TPEYrOJbHUKA

[TocTpoenue TpeyronpHuka | 2
o

TPEM DJIEMEHTAM

Pemenue 3a1ay 3
Kontponbnas padota Ne 5 | 1

®opmynupoBaTh H JIOKa3bIBaTh
TEOpeMy O  CyMMe  YIJIOB
TPEYroJIbHUKa U €€ CIIEICTBHE O
BHEIIHEM yIJie TPEYroJbHHKA,
MIPOBOJIUTH KJ1accu(pUKaIuio
TPEYTrOJIbHUKOB 1o yriiam;
dbopmyaupoBaTh H  JIOKa3bIBaTh
TEOpEMY O COOTHOILIECHHUSIX MEXKITY
CTOpPOHAMH " yriIamMu
TpEyroJabHUKA (mpsimoe u
oOpaTHOE YTBEPKIACHHUS) "
CICACTBUS U3 HEE, TeopemMy o

HEPaBEHCTBE TPEYTrOJbHUKA;
dbopmynupoBaTh H  JIOKa3bIBaTh
TEOPEMBI 0 CBOMCTBaxX

MPSMOYTOJIBHBIX ~ TPEYTOJILHUKOB
(IPSIMOYTOJIEHBIA TPEYTOJBHUK C
yrimom 30°, mpu3HAKU pPaBEHCTBA
MPSMOYTOJIBHBIX TPEYrOJIbHUKOB);

dhopmyIupoBaTh ompeneIeHus
pacCToAHUA OT TOYKH OO prlMOﬁ,
pacCToAHUA MCXKIY
napajjiCJIbHbIMHA IPSAMBIMH,

peuiath 3aJa4d Ha BBIYMCIICHHA,
A0Ka3aTCJIbCTBO W IIOCTPOCHHC,
CBsA3aHHBIC (¢ COOTHOIICHHUAMMU
MCXKIAYy CTOpOHaAaMH MW  yrjlaMHu
TPCYrOJJbHUKA HW  paCCTOSIHHUEM




MEXAY NapajuieIbHbIMU
NpSIMBIMU, TPH HEOOXOJUMOCTHU
IIPOBOJUTH IO XOAY pPELICHUS
JOTIOJIHUTEIbHBIE IIOCTPOECHH,

COIIOCTAaBJIATh MIOJTy4ECHHBIN
pe3ynbTaT ¢ YCIOBHEM 3aJladyH, B
3ajjayax Ha MOCTPOCHUE
HCCIIEIOBATh BO3MOXKHBIE CITy4YaHu.
[ToBTOpen | 4 Pemenue 3a1au 4
ue.
8 kiacc
Pazgen Ko TeMbI Konuve | QcHOBHBIC BUIBI AeATEIbHOCTH
YecTBO CTBO Oﬁy‘laIOIlH/IXCH
acop faacon (Ha ypoBHEe YHHBepPCAJbHBIX
Y4eOHBIX JeilcTBH)
Yerbipex | 14 MHOTOyroJbpHUKI 2 OOBACHATD, YTO TAKOE JIOMAHAas,
YTOJIBHUK [Tapannenorpamm u 6 MHOTOYTOJIbHUK, €0 BEPIIVHBI,
" Tpanenus CMEXHBIE CTOPOHBI, JUArOHaJH,
[IpsiMmoyroapHUK, poMO, 4 n300pakaTh U pacro3HaBaTh
KBaJpar MHOTOYTOJIbHUKHU Ha YepTexkKax;
Permienue 3amau 1 MMOKa3bIBaTh AJIEMEHTHI MHOTO
Kontponsnas padota Nel 1 YTrOJIbHHKA, €TO BHYTPEHHIOIO U

BHEIIIHIOI 00J1aCcTH;
(dbopMynupoBaTh OIpeeIeHNE
BBIITYKJIOTO MHOTOYTOJIbHUKA;
n300paxaTh U pacro3HaBaTh
BBIITYKJIBIE W HEBBIITYKJIbIC
MHOTOYTOJIbHUKH;
(dhopmMyIupOBaTh U JOKA3bIBAThH
YTBEPKICHHS

0 CyMMe€ YIJIOB BBIITYKJIOT'O
MHOTOYT'OJIbHUKA U CyMME €ro
BHEIIHUX YTJIOB; OOBSICHATS,
KaKHe CTOPOHBI (BEPILHHBI)
YeThIPEXYrOJIbHUKA Ha3bIBAIOTCS
MIPOTHBOIIOJIOKHBIMHU;
(hopMyIUpPOBaTh ONPEICIICHHS
napajuiesiorpaMmma, TpamnemuH,
paBHOOEIPEHHON U
MIPSIMOYT'OJIBHOM TpaIenuid,
MpsIMOYTOJIbHHKA, poMOa,
KBajipaTa; u300paxarb u
pacrno3HaBaTh 3TU
YEeTBIPEXYTOJIbBHUKY;
dhopmMyaupOBaTh U JOKA3bIBAThH
YTBEPKIAEHUS 00 UX CBOICTBaX U
[pU3HAKaX; penarh 3a1a4u Ha
BBIYHCIIEHUE, I0KA3aTEIbCTBO U
IIOCTPOEHUE, CBA3AHHBIE C ITHU-
MU BHJIaMH YETHIPEXYT OJILHUKOB;
OOBSICHATD, KAKUE JIBE TOUKU




Ha3bIBAIOTCSA CUMMETPUYHBIMU
OTHOCHUTEJILHO MPSAMOi1 (TOUKH),

B KaKoM ciydae gurypa
Ha3bIBACTCS CUMMETPUYHOU
OTHOCHUTEJILHO NMPSAMOH (TOUKH) U
YTO TaKo€ OCh (LIEHTP) CUMMETPHUHU
¢burypsl; IpUBOIUTH IPUMEPHI
¢buryp, 06Ia7aI01TUX 0CEBOM
(ueHTpanbHON) CUMMETpHEN, a
TaKXe MPUMEPBI OCEBOU U
LEHTPAIbHON CUMMETPHM B
OKpYXarolel Hac 00CTaHOBKE

[Tnomans | 14 [Inomane MHOrOYroJbHHKA | 2 OOBACHATD, KaK MPOU3BOJAUTCS
M3MEPEHUE IUIONIae MHOTO
[Imomane 6 YIOJIbHUKOB, KaKHE
napajuiesorpamma, MHOTOYI'OJIbHUKH Ha3bIBAIOTCS
TPEyroJbHUKA U TPaneluu PaBHOBEIIMKUMU U KaKHe
Teopema I[Tugaropa 3 PaBHOCOCTaBJIEHHBIMU;
Permrenne 3amaq 2 (dhopmMyIUpOBaTH OCHOBHBIC
KOHTpOJ'IBHaSI pa60Ta No2 1 CBOMCTBA IIOMIAJICH U BEIBOJUTD C
UX ITOMOILBIO POPMYIIbI
IIJIOIIAJIEH IPSAMOYTOJIBHHKA,
napajuiesiorpaMmma, TpeyrojabHUKa,
Tpanenuu; GopMyJIupoBaTh U
JIOKa3bIBaTh TEOPEMY 00
OTHOILIECHHH ILIOIIAIEN
TPEYroJIbHUKOB, UMEIOIINX 10
paBHOMY yri1y; GOpPMYJIUPOBATh U
noka3biBaTh TeopeMy [Iudaropa u
00paTHYIO eii; BRIBOIUTH (HOpPMYITy
I'epona
JUIS TJIOLAAN TPEYTOJIbHUKA;
pelaTh 3a/1a4 Ha BHIYMCIICHUE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
dbopmynamu 1Iomanen u
teopemoii [Tudaropa
[Tono6uer | 19 Ompenenenue mo100HBIX 2 OOBICHATD MOHATHE
e TPEYroJIbHUKOB MIPOMOPLIMOHAIBHOCTH OTPE3KOB;
TPEYroJibH (bopMyIupoBaTh OIPEIEICHUS
HKA [Ipuznaku mogoOus 5 MOJOOHBIX TPEYTOJIBHUKOB U
TPEYrOJIHLHUKOB ko3 durmenta moaoous;
KonTtponpHas padora Ne3 1 (dhopmMyIupOBaTh U JOKA3bIBAThH
HpI/IMCHeHI/Ie nomoous K 7 TCOPEMBI: 00 OTHOIIIEHUH
JIOKa3aTEeNNbCTBY TEOPEM U IUIOINAIEH TTOJ00HBIX
pPELICHUIO 3a]1a4 TPEYTroJbHUKOB,
CoOoTHOLIIEHUS MEXTY 3 O IIpHU3HaAKaX moao0us

CTOPOHAMH U yIJlaMu
MPSIMOYTOJIbHOTO
TPEYroJbHUKA

KontponbHas padota Ned

TPEYTrOJIbHUKOB, O CPETHEN JIMHUU
TPEYroJibHUKa, O MIEPECECUCHU N
MeJIMaH TPEYroJIbHUKA, O
MIPOTIOPITMOHATBHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;
00BACHATH, YTO TAKOE METOJ,




oTI00Ms B 3a/1a4ax Ha
MTOCTPOCHHE, Y TIPUBOHTH
MIPUMEPHI IPUMEHEHHSI 3TOTO
METO/1a;

00BACHATH, KAK MOKHO
HCII0JIb30BaTh CBOMCTBA

MO J0OHBIX

TPEYrOJLHUKOB B U3MEPHUTEIILHBIX
paboTax Ha MECTHOCTH;
0O0BSICHATH, KaK BBECTHU MTOHATHE
oA00Us 17151 IPOU3BOJIbHBIX
¢buryp; popMyaupoBartb
oTpesielieHUe ¥ HIUTFOCTPUPOBATH
MIOHATHS CHHYCa, KOCHHYCA U
TaHTeHCa OCTPOTO YIJIa IPSIMO-
YTOJIBHOTO TPEYTOJIBHUKA;
BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUIECKOE TOXKICCTBO
Y 3HAYCHUS CHHYCA, KOCUHYCA U
TaHreHca Juist yrios 30°, 45°, 60°;
pelIaTh 3a/1a49u, CBSI3aHHBIC

¢ moJ001eM TPEyroJIbHUKOB, JUIS
BBIYUCJICHHUS 3HAUCHUIM
TPUTOHOMETPUICCKHX (YHKITUI
HCII0JIb30BaTh KOMITBIOTEPHBIC
IIPOTPAMMBI

OxpyxHO
CThb

17

KacarenpHas x
OKPY>KHOCTH

LenTpaibHbie 1
BIMCAHHBIC YTIIbI

UYeTtsipe 3amMeudaTenbHbIe
TOYKH TPEYrOJIbHUKA

Bricanuas u onmcanHas
OKPY)KHOCTH

Pemenne 3amau

KonTponbnas padora Ne5

HccnenoBaTts B3auMHOE
pacIoyoKeHne npsMou U
OKPY>KHOCTH; GOPMYIUPOBATH
ONpeeNICHUE KacaTeIbHOU K
OKPY>KHOCTH; GOPMYIUPOBATH U
JI0Ka3bIBaTh TEOPEMBI: O CBOICTBE
KacaTeJIbHOW, O PU3HAKE
KacaTeJlbHOU, 00 OTpe3Kax
KacaTeIbHBIX, TPOBEACHHBIX U3
OJTHOU TOYKH; (POPMYITUPOBATH
MOHATHUS IIEHTPAIBHOTO yIila ’
IpasyCHOM MEpPBI AYT'H
OKPY>KHOCTH; GOPMYJIUPOBATH U
JOKa3bIBaTh TEOPEMBI: O BITMCAH-
HOM YTJI€, O IIPOU3BEIECHUN
OTPE3KOB ME€PECEKAIOIINXCS
xopa; GopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIC
C 3aMeYaTeIbHBIMU TOYKAMU
TPEYroJibHUKA: O OUCCEeKTpHCe
yria H, Kak CJIeJICTBUE, O
nepeceyeH OUCCeKTpUC
TPEYroJIbHUKA; O CEPEAMHHOM
MEPIICHANKYISIPE K OTPE3KY M, KaK
CJIEJICTBHUE, O IEPECEUCHUU
CepEIMHHBIX MEPIICHIUKYISPOB




K CTOPOHAM TPEYyroJIbHUKA; O
MIepPECeYEHUH BBICOT
TPEYroJibHUKa; (HOPMYIUPOBATH
OIIPENENEHUs OKPYKHOCTEN,
BIIMCAHHOI B MHOTOYI'OJIbHUK U
OIIMCAaHHOM OKOJIO
MHOTOYT'OJIbHUKA;
(dhopmyIupOBaTh U JOKA3bIBATH
TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAaHHO B TPEYTOJILHUK; 00
OKPYXHOCTH, OTIMCAHHOW OKOJIO
TPEYroJbHUKA; O CBOWCTBE CTOPOH
ONMCAHHOTO YEThIPEXYTOJIbHUKA; O
CBOICTBE YIJIOB BIIMCAHHOTO
YeThIPEXYrOJIbHUKA; PeIlaTh
3aJlauy Ha BHIYMCIICHUE,
JI0Ka3aTeNIbCTBO U MOCTPOEHUE,
CBSI3aHHbBIE C OKPYXHOCTHIO,
BIMCAHHBIMU U ONIMCAHHBIMU
TPEYroJbHUKAMHU U
YeThIPEXYrOJIbHUKAMY;
HCCIeA0BaTh CBOMCTBA
KOH(UTypaluii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIIbIO
KOMITIBIOTEPHBIX MPOTPaMM.

[ToBTOpen | 4 UeThIpEXYyroJIbHUKH. [ToBTOpEHwUe, 0000menne
ne IImomane. CHUCTEeMaTH3alus 3HAHUM, YMEHHI
[Tono06HbBIE TPEYTOJLHUKH. Y HaBBIKOB 3a KypC reoMeTrpuu 8
KJ1acca. YmMmerb BBIOHMPATH,
COTIOCTABJISITh W OOOCHOBBIBATH
crocoObl perieHus 3a1a9u; YMeTh
OKpYXHOCTb. 1 BBIOMPATH HauboJsee
3¢ (HEeKTUBHBIE METOABI PpEHICHUS
3az1ay.
9 kJaacce
Pazgen Koumnu | Tembt Kosmmu | OcHOBHBIE BHABI 1eATEJIbHOCTH
€CTBO €CTBO o0yuawimuxcsi
4acoB 4acoB ( Ha ypOBHe YHUBeEPCAJIbHBIX
Y4eOHBIX JeilcTBH)
Bekropsr | 8 Ilonatne BexTopa 2 @OopMyIMpOBATH OIPEACIICHUS |
CrnoxxeHue ¥ BEIYUTAaHHUE 3 WLTIOCTPUPOBATH TTOHSATHS
BEKTOPOB BEKTODA, ero JUTHHBI,
YMHOXKEHHE BEKTOpa Ha 3 KOJUTMHEAPHBIX u PaBHBIX
gucno. [I[pumenenne BEKTOPOB; MOTHBHUPOBATH

BEKTOPA K PELICHUIO 33/1a4.

BBCJCHHC IIOHATHH M OCHCTBUH,
CBSI3aHHBIX C  BEKTOpamu, C
COOTBETCTBYIOIIMMHU IPUMEPAMH,
OTHOCSIIIUMHUCS K  (DU3UYECKUM
BEKTOPHBIM BEIIMUMHAM,;
NPUMEHATh BEKTOPHl U JACHCTBUS




Hazg HHUMHU npu
rCOMETPHUUCCKUX 3aaa4.

pemeHun

Meton 10 Koopaunats! BekTOpa OOBACHATP M WIUIIOCTPUPOBATH
KOOPAWHA [Ipocreitmme 3axaun B TIOHATHS MPAMOYTOJIbHOU
T KOOPAMHATAX CUCTEMBI KOOPJIMHAT, KOOPJAUHATHI
YpaBHEHHS OKPYKHOCTH U TOYKH M KOOPJIMHAT BEKTOPA;
OPSAMOIA. BBIBOJIUTh W HCIIOJB30BATH IPH
Pemenue 3a1au peLeHnn 3aga4 hopmyIbI
Kontposbaas padora Nel KOOpZIMHAT ~ CEepeaIMHbl  OTpE3Ka,
JUIMHBI ~ BEKTOpa,  PacCTOSHUSA
MEXIY IBYMS TOYKaMH,
YpaBHEHUS OKPYXHOCTH u
IIPSIMOM.
Cootnomr | 11 CuHyc, KOCHHYC, TaHT€HC PopMyIHpOBATH U
€HUs Y KOTAHI'€HC YyIJIa. WJUTFOCTPUPOBATH  OINPEIECICHUE
MEKTY CootHomieHue MEXy CHHYyCa, KOCHUHYCa, TaHICHCA,
CTOPOHAM CTOPOHAMH ¥  yIJIlaMHu koTaHresca yrios ot 0 mo 180;
u u TPEYroJIbHUKA. BBIBOJIUTH OCHOBHO€
yriamMu CkansipHO€ MpOU3BEACHUE TPUTOHOMETPHUIECCKOE TOXKJICCTBO
TpPEyrojabH BEKTOPOB. u bopMyIbl MIPUBEICHUS;
HKa. Pemienne 3a1a4 (bOpMy.]'II/IpOBaTB 1 JA0Ka3bIBaTh
CKaJ'ISIpHO KOHTpOJ'IBHaSI pa60Ta No2 TECOPEMBI CHHYCOB M KOCHHYCOB,
e NPUMEHSITh MX TMpPU PELICHUU
IIpOU3BeIE TPEYrOJbHUKOB; OOBACHATH Kak
HHE WCIIOJIb30BATh
BEKTOPOB. TPUTOHOMETpUUECKHE (HOPMYIIbI B
U3MEpUTENbHbIX  padoTax  Ha
MECTHOCTH; dbopmynupoBaTh
OIIpeeIIeHUe yriaa MEXY
BEKTOPaMH u CKIIIPHOTO
IIPOU3BENCHUS BEKTOPOB;
BBIBOJUTH (OPMYITY CKAISIPHOTO
IIPOU3BENICHUS Yepe3 KOOPAWHATHI
BEKTOpPOB;  (QOpMYyIMpOBaTH U
000OCHOBBIBATh  yTBEPXKJIEHUS O
CBOMCTBAX CKQJISIPHOTO
IIPOU3BE/ICHHUS; HCIIOJIb30BaTh
CKaJISIpHOE IIPOU3BEJICHUE
BEKTOPOB IIPU PELICHUH 3a/1a4.
Jnuna 12 [IpaBunbHbIE DopmynupoBaTh OTIpENICIICHUE
OKPYXHOC MHOT'OYTOJIbHHKH. MIPAaBUJIBHOTO  MHOTOYI'OJIbHUKA;
TH. JUlnHa  OKpYXKHOCTH U ¢dbopMmynupoBaTb M JI0Ka3bIBaTh
[Tnomans IIJIOIIAJIb Kpyra. TeOpeMbl 00  OKPYXHOCTSX,

Kpyra.

Pemenue 3amau

OIIMCAaHHOM OKOJIO IPaBHIBHOTO




KonTponbHas padota Ne3

MHOTI'OYTOJIbHHKA W BIIMCAHHOW B
HEro; BBIBOIUTH GopMyny s
BBIUMCJIEHUSI yIja IPaBHIBHOIO
MHOT'OYTOJIbHHKA, €r0 CTOPOHBI H
paauyca BIMCAaHHON OKPYKHOCTH;
pemars 3agadd Ha IIOCTPOEHUE
IIPAaBUJIBHBIX MHOTOYI'OJIBHUKOB;
OOBSACHATHP  NOHATHUS  JUIMHBI
OKPYXHOCTM W IUIOIIAIN KpYyra;
BBIBOJIUTH (bopMyIbl JUTSt
BBIYMCIIEHUS JUIMHBI OKPY/KHOCTH
U JUIMHBI IyTH, TUIOLAAU Kpyra u
IUIOMAad  KPYTOBOTO  CEKTODA;
OPUMEHATh 3TU (GOpMYJbl IMpU
pEILICHNH 3a]a4.

JBro>xeHue

TloHgaTHe IBMKEHUE.

[TapamienpHbIM NEpEHOC U
IOBOPOT

Pemenne 3amau

KounTtponbHas padota Ned

OOBsACHATD, qTo TaKoe
0TOOpakKeHHUE IIIOCKOCTH Ha CceOs;
OOBICHATH, YTO TaKOE€ OCeBas
CUMMETPHS; napayuIeIbHbII
MIEPEeHOC u MIOBOPOT;
000CHOBBIBATH 4TO STH
0TOOpakKeHUs TIOCKOCTH Ha ceOs
SIBJISTFOTCS JIBMOKEHUSIMU;
OOBSCHATh, KAaKOBa CBS3b MEXKIY
JIBIKCHUSIMH WM HaJIOXKECHHSIMU,
WJUTFOCTPUPOBATH OCHOBHBIC BH/IBI
IBIDKEHMM B TOM UHCIE C
ITOMOIIBIO KOMITBIOTEPHBIX
IIPOTPAMM.

HaganpHb!
e
CBEJCHUS
3
CTEPEOMET
pun.

MHOrOrpaHHUKH.

N

Tena u noBepxHOCTH
BpaIllCHHUSL.

OOBACHATD, qTo TaKoe
MHOTOTpaHHUK, €ro rpaHu, pedpa,
BEpIIMHbBI, JHaroHaid, Kakou
MHOTOTpPaHHUK Ha3bIBAETCS
BBIIYKJI N-YrojibHasi IMpU3Ma, €e
OCHOBaHUE, OOKOBbIE TpaHUu U
pebpa, Kakas mpu3Ma Ha3bIBACTCA
IIPSIMOM M Kakasi HaKJIOHHOM, 4YTO
Takoe BBICOTA IPHU3MBI, Kakas

npu3Ma Ha3bIBAETCS
MapajuieenuineIoM MW Kakou
napajuiesenumnes Ha3bIBaeTCs
MIPSIMOYTOJIbHBIM;

dbopmynupoBaTh U 000CHOBBIBATH
YTBEPKICHUS 0 CBOMCTBE
JMaroHajiel nmapajpienenurena u o
KBajiparte JaroHanu
MPSIMOYTOJIbHOTO

napajuieyienumnena; OObsICHATh YTO
Takoe 00BbeM MHOIOIpPaHHHUKA,




BBIBOJIUTH (C TIOMOIIBIO TTPHHITUTIA
KaBanbepu) dopmyny obOwvema
PSIMOYTOJIBHOTO

napajuiesenuIena; OOBACHATD,
KaKOi MHOTOTPaHHHK Ha3bIBACTCSI
MHPAMUION, 4TO Takoe
OCHOBaHHWE, BEpIIMHA, OOKOBHIC
rpaHu, OOKOBBIE pedpa W BHICOTA
NUpaMubl, Kakas  [UpaMuzaa
HA3bIBACTCS  NPABWIBHOM,  4TO
Takoe  anodemMa  IpaBUILHOUN
MUPaMUbBI, TPHUBOIUTE (hopMymy
o0beMa TMHpaMUIBI; OOBSICHSITH,
Kakoe TEJo Ha3bIBACTCS
[WIAHAPOM, YTO TaKO€ €ro OcCh,
BBICOTa, OCHOBAHHSA,  PaJHYC,
OoKkoBas MIOBEPXHOCTb,
oOpa3yroiue, pa3BepTka
OOKOBOM IOBEPXHOCTH, KaKUMU
dbopmynamMu BBIPAKAIOTCS 00BEM
Y TUTOIIAAb OOKOBOM MOBEPXHOCTH
[WIAHAPA;  OOBACHATH,  Kakas
MMOBEPXHOCTh Ha3bIBaeTCs cepoit
M KaKoe€ TEJI0 Ha3bIBACTCs IIApOM,
9TO TaKO€ paguyc H JAHAMETP
chepsl (mrapa), KaKUMH
dbopmynamMu BBIPAKAIOTCS 00BEM
mapa W Iuomans  cepsl;
n300pakaTb W paclio3HaBaTh Ha

pUCYHKaX IIpU3MY,
napasuIeIenures, UpaMuy,
IWINHIpP, KOHYC, 11ap.

006 2

aKcHoMax

IITAaHUMET

pun

IToBTOpEH | 9

ue.

Pemrenne

3ajad.

COI''TACOBAHO COI''TACOBAHO
[IpoTokoi 3acenanns 3amecturens aupexropa no YBP
METOAUYECKOT0 OOBETUHEHUSI
yuuteneid marematiku COLLI No2 daneena C.A.
oT « 28 » aBrycra 2023 roga Ne 1 oT « 29 » aBrycra 2023r.

A.A. CaiipypaxmaHoBa

MOAIKCE pyKoBoguTesst MO
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