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AlanTHpPoOBaHHasi padoyasi mporpaMmmMa y4eoHoro npeamera «['eomeTpus»
7- 9 Riaaccenl

1. [Inanupyemsbie pe3ynbTaThl U3YYCHUS Kypca
Ocobennocmu paboueti npozpammel U ee pearu3ayuu
[Iporpamma cocTtaBieHa ¢ y4y€ToM crneuu@ukd OOydaromMXcsi C  3aJepPiKKOU
TICUXUYECKOTO pa3BUTHA. J[ms MaHHOW KaTeropuu OOYdYarOMIMXCSl XapaKTEPHBI: HE3PENOCTh
SMOIIMOHAIBHO-BOJIEBON  Cepbl, CHIKEHHBIM ypPOBEHb II03HABATEIHHOM JESATEIHHOCTH,
HEIOCTaTOYHasi CPOPMHUPOBAHHOCTH MPENOCHUIOK K YCBOCHHIO HOBBIX 3HAHUH M MPEIMETHBIX
MOHATUH, OTCYTCTBHE Yy OOJBIIMHCTBA OOYYAIONIUXCS CIOBECHO-JIOTHYECKOW ITaMsITH,
HECOBEPIIEHHOCTh MBICIIUTEIEHBIX OIEpalyii: MBIIUICHUE, MaMsATh, BHUMaHWE, BOCIIPHSTHE,
OTCYTCTBHE YMEHHS CaMOCTOSTEIbHO CpaBHHBaTh, 0000IIaTh, KIACCH(PUIIMPOBATH HOBBIN
yueOHbII Marepuan 0e3 CIeNUaNbHOW TMEeJIarorHuecKord TOJJIEPKKH, TPYAHOCTH TIpU
COCTaBJICHUH MMMCHMEHHBIX OTBETOB. Y MHOTHX OOYYarOIUXCsl HETOCTATOYHO PAa3BUTHI HABBIKU
YTEeHUsI, 00pa3HO-3MOIMOHAIbHAS pedeBasi AeATeIbHOCTb.

Henabio u3ydeHuss Kypca reomerpum B 7 — 9 Kjaccax SBISETCS CHUCTEMaTHUECKOE
M3Yy4YE€HHE CBOMCTB I€OMETPUYECKHX (UIyp Ha IUIOCKOCTH, (OPMUPOBAHHE MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUM, pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS] ¥ MOJrOTOBKA arnmapara, He0OX0IUMOTO st
M3YYEHUS CMEXHBIX JUCHUIUIMH ((du3MKa, yepyeHue U T.A.) U Kypca CTEPEOMETPUM B CTapIIUX
knaccax. Kypc xapakrepusyercss palMOHalIbHBIM COYETaHHWEM JIOTUYECKOM CTPOTOCTH U
reOMETPUUECKOM HArjsAHOCTH. YBEIWYHMBAeTCd TeopeThdeckass 3HAYMMOCTh H3y4aeMoro
MaTtepuaina, paclIMpsOTCS BHYTPEHHHE JIOTMYECKUE CBSI3M Kypca, MOBBIIIACTCS POJIb JEAYKIHUH,
CTeNeHb a0CTPAKTHOCTH U3y4aeMOro MaTepuasa.

[Ipu u3yyenuu reomerpun 8§ — 9 Kiaccax TJaBHBIM yHop Hajo cAeiaTh Ha peuieHue 3aiad.
OaHuM M3 BaXHEWUIIUX YMEHHM, MPUOOpPETaeMbIX B Kypce IUIAHUMETPUHM, SIBISICTCS YMEHHUE
MOHUMATh TEKCT 3aJayd, BBIACNATH YCJIOBUE M 3aKIIOYCHHE, YWUTaTh W JIeNaTh YEPTExkH,
COTMPOBOXKIAIOIINE YCIOBUE U PELICHHE 3a/1a4H, a IPH YTEHUU YepTeka BBIACIATh KOHPUTYpaIIUIO,
HE0OX0IMMYIO Ha TAaHHOM IIare (dTame) peneHusl.

He Bce TeMbl Kypca IUTaHMMETPHHM paBHO3HAYHBI, aHanu3 pasfaenoB «TpeboBanus k
MaTeMaTH4YeCKOW TMOArOTOBKE Yydamuxcs» © «TeMaTudeckoro IUIAaHUPOBAHUS» IO3BOJIMI
BBIJICNTUTH CEMb KJIFOUEBBIX TEM:

[Ipu3Haku paBeHCTBa TPEYTOJILHUKOB

CyMMa yriioB TpeyrojabHHUKa

OKpyXHOCTb

YeThIpexyrolbHUKH

Teopema ITudaropa

IToobue TpeyrobHUKOB

[Tnomau duryp.

[To »TMM TemMaM MPOBOAUTCS TECTUPOBAHHE U KOHTPOJbHBIE paboThl. MIToroBoe noBTOpeHne
HYXHO OPHEHTHPOBATh HEIIPOCTO HA 3aKpeIUIeHUE, YIPOUEHHE yXKe JOCTUTHYTOIO YPOBHS 3HaHUH

No ook~ owhE
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Temn wu3ydeHuss marepuaia JOJDKEH ObITh HEObICTpbIH. JlOCTaTOYHO MHOTO BpEMEHH
OTBOJUTCS Ha OTPaOOTKY OCHOBHBIX YMEHHUH M HABBIKOB, OTBEYAIOUIMX O0s3aTEeIbHBIM
TpeOOBaHUSAM, Ha TIOBTOPEHHE, B TOM YHCIIE KOPPEKIHMIO 3HAHMH 3a Kypc MaTeMaTHKH
npeapIaymux KnaccoB. OTpaboTka OCHOBHBIX YMEHUH U HABBIKOB OCYIIECTBIISIETCS. HA OOJIBIIIOM
Yyclie MOCWIBbHBIX ydamuMmcs ynpaxHeHuil. Ho 3agaHust JOKHBI ObITH pa3HOOOpa3HBI 1O
(bopme 1 coaepKaHnIo, BKIIOYATh B €0l UTPOBBIE MOMEHTHI.

®opMHpOBaHUE BAKHEWIIMX YMEHHH W HABBIKOB IPOMCXOIUT HAa (OHE pPa3BUTHUS
MPOAYKTHBHOW YMCTBEHHOH JIEATENBHOCTH: OOyYarolIuecs y4darcs aHaJu3upOBaTh, 3aMeYaTh
CYLIECTBEHHOE, I0JIMeYaTh OoOlee, JeaTh HECIIOKHbIE BBIBOJBI U O0O0OIIEHMS, NEPEHOCHUTD
HECJIOKHBbIE TPUEMbl B HECTAHJAPTHbIE CUTYyallud, OO0Yyd4aroTCs JOTHYECKOMY MBIIUICHUIO,
IpreMaM OpraHu3aluu MbICIUTEILHON NeSTENbHOCTH.

Baxneiiiee ycioBue npaBUIbHOIO MOCTPOEHUS Y4EOHOTO MpoIlecca - 3TO JOCTYIHOCTb
n 3¢hdexTuBHOCT, 00y4YeHHs A KaXKJOro ydamierocss B TaKMX KiaccaxX, YTO JOCTHTaeTrcs
BBIJICJICHUSI B KaXJIOW Teme TyaBHOro, u auddepeHnuanuein Marepuana, OTpabOTKON Ha
MIPaKTHKE TOJYyYEHHBIX 3HAHU.

Bo Bpems yuebHOro npoiiecca Hy)KHO UMETh B BUAY, UTO ydeOHas JIeATEIbHOCTh JOJDKHA
ObITh OOraToil Mo cojep aHHio, TPEOYIOIIeH OT MIKOJbHUKA MUHTEUIEKTYaJIbHOTO HaIpsHKEHUS,
HO OJHOBpPEMEHHO 00s3aTebHble TPeOOBaHMS HE JOJKHBI ObITh MEPErpyKeHHBIMU 10 00XBaTy
MaTtepuaina U J0CTYIHbI peOeHKy. TOJIbKO JOCTYIHOCTh M IOHUMaHHE TIOMOTYT BBI3BaTh y TAKUX
yyaluxcs MHTepec K yuyeHuto. HeManoBakHbIM (akTopoM B 0Oy4€HUHM TaKUX AETEd SBIISETCS
noOporkenarenapHas, CrokoitHas atMmocdepa, atMocdepa 10OpOTHI U IOHUMAHUS.

IIpunuun paGoThl B JaHHBIX KJaccax - 3TO M PEUYEBOE pAa3BUTUE, YTO BEAET
HEMOCPEICTBEHHbIM 00pa3oM K HHTEUIEKTyaJbHOMY pPa3BUTHIO:  y4alllMecs JIOJIKHBI
IIPOrOBapUBaTh XOJ CBOUX PACCYKICHWM, NOSCHATH CBOU JEWUCTBUSA IPU PEIICHUU Pa3IMYHBIX
3amannii. [loxBama W moompeHre - 3TO TOXKe OoJiblllas JBMXKYIAs CHUla B OOYYCHHH JeTei
IaHHOM KaTeropuu. BaxHo, 4ToOBI peOEHOK MOBEPMII B CBOM CHJIbI, HCIIBITAJ PAAOCTh OT yclexa
B YUCHUH.

Harasanas reomerpust
BbInyCKHUMK Hay4YUTCS:
1) pacmo3HaBaThb Ha uepTeXax, PUCYHKaX, MOJEISAX M B OKpPYXKAlOIEM MHUpE IUIOCKHE HU
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;
2) pacno3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO Mapajulesienunesia, paBuIbHON TMpaMU/Ibl,
LWIMHIPA U KOHYCa;
3) ompenensaTh N0 JMHEHHBIM pa3MepaM pa3BEPTKH GUIYphI JIMHEHHbBIE pa3Mephl caMoil PUrypbl
1 Ha000poT;
4) BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Hapaljieenunea.

I'eomerpuyeckue Gpurypsl
BbInmyckHUK HayduTCS:
1) monb30BaThCSA SA3BIKOM T€OMETPHUU Ui OMHUCAHUS MPEIMETOB OKPYXKAIOIIEro MHpa U HMX
B3aMMHOTO PacIoJIOKEHMUS;
2) pacro3HaBaThb W HM300pakaTh Ha 4YepTekaxX U PUCYHKAX TeoOMEeTpuuecKkue (QUrypbl U HUX
KOH(UTypauuu;



3) HaxXoAWTh 3HAYCHHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX OTHOLICHHS, TPAyCHYIO MEpY
yrioB oT 0 go 180°, mpuMeHsst onpeneneHusi, CBOMCTBA U MPHU3HAKK (QUTYp U UX DIIEMEHTOB,
oTHOIICHUS (pUryp (paBEHCTBO, MOA00ME, CHMMETPUH, TIOBOPOT, MapallIeNIbHBIN IEPEHOC);
4) omnepupoBaTh C HAYAJbHBIMU MOHATUSMH TPUTOHOMETPHUU U BBINIOJHATH AJIEMEHTapHbIC
onepauuu HaJl QYHKIUSIMU YIJIOB;
5) pemaTh 337a4M Ha JI0KA3aTENILCTBO, ONMMUPAsICh HAa N3yUYEHHBIE CBOICTBA (PUTYp M OTHOLICHUI
MEXAY HUMH U IPUMEHSISI U3yUEHHbIE METO/Ibl JOKa3aTeJIbCTB;
6) pelaTh HECJIOKHBIE 33J1a4l Ha OCTPOEHUE, IPUMEHSIS OCHOBHBIE AJITOPUTMbI IOCTPOEHUS C
MTOMOIIBIO HUPKYJISI U IMHEHKU;
7) pewmath npocTenIne NIaHUMETPUUYECKHE 3a/1a4H B IPOCTPAHCTBE.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH
BrinmyckHUK HAayduTCS:
1) wucmonp30BaTh CBOWCTBA M3MEPEHUS JJIMH, TUIOMIAZCH W YIJIOB IMPH PEIICHUH 3aJad Ha
HaX0XJICHUE JJIMHBI OTPE3Ka, JAJIMHBI OKPYXHOCTH, JJIMHBI 1yTH OKPYKHOCTH, TPaJyCHOW MEpbI
2) BBIYUCIATH JUIMHBI JUHEWHBIX 3JIEMEHTOB (DUTYp M UX YIJIbl, UCHOJIB3YS (OPMYJIbl JTHHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, GOPMYJIbI ITOMaAen puryp;
3) BBIYMCIATH IUIOMIAJIM TPEYTrOJbHUKOB, MPSIMOYTOJIbLHUKOB, MMapajjieIorpaMMOB, Tpamnenui,
KpPYrOB U CEKTOPOB;
4) BBIYUCIATH IJIMHY OKPYKHOCTH, JUTMHY JIyTHU OKPY>KHOCTH;
5) pemartb 3a/1a4M Ha JOKA3aTEJIbCTBO C UCIOJIb30BaHUEM (DOPMYJT JJIMHBI OKPYKHOCTHU U JJTUHBI
YT OKPYXKHOCTH, (hopMyIT TuIoaae Gpuryp;
6) pemarh MpaKTUYECKUE 3aJay, CBS3aHHBIE C HAXOXKJIEHHUEM TE€OMETPUYECKHX BEIUYUH
(ucmosib3ys MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUECKUE CPEJICTBA).

Koopaunartsi

BrImyckHUK Hay4YUTCS:
1) BBIYMCIATH JUIMHY OTpe3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIATh KOOPAUHATHI CEPEAUHBI
OTpe3Ka;
2) UCHoOJB30BaTh KOOPAMHATHBIM METO/I U1 U3YUEHHUS CBONCTB MPAMBIX U OKPY>KHOCTEH.

BekTopbl
BoinmyckHUK Hay4YUTCS:
1) omepupoBaTh C BEKTOpaMH: HAaXOAUTh CYMMY M pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TreOMEeTPHYECKU, HAXOAUTh BEKTOP, PaBHBIN MPOM3BEICHHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;
2) HaXOAWThH IS BEKTOPOB, 3aJaHHBIX KOOPIWHATAMHU: UTMHY BEKTOpA, KOOPAWHATHI CyMMbI U
Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPAWHATHI MPOU3BEIACHHS BEKTOpAa HA YUCIO, MPUMEHSS
MIpU HEOOXOIMMOCTH COYETATEIbHBIN, IEPEMECTUTENBHBINA U paCIpeIeIUTEIbHbINA 3aKOHBI,
3) BBIYHCIATH CKAISIPHOE IMPOU3BEIEHHE BEKTOPOB, HAXOIUTh YO MEXAYy BEKTOpamu,
YCTaHABJIMBATh MEPIEHIUKYISIPHOCTD MPSIMBIX.

[Iporpamma  oOecrieuynMBaeT  JOCTMD)KEHHE  CIEAYIOLIUX  Pe3ylIbTaTOB  OCBOEHUS
o0pa3oBaTesbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs:
JUYHOCTHBIE:
1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO U CaMOOOpPa30BaHMIO HA OCHOBE MOTHUBALMHU K OOyYEHHIO U
MO3HAHUIO, BBIOOPY JaibHeHero oo0pa3oBanus Ha 6a3e OPHUEHTUPOBKU B Mupe npodeccuit u
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npoecCHOHANBHBIX ~ TPEANOYTEHHH,  OCO3HAHHOMY  IIOCTPOCHUIO  HMHIUBHyaJTbHOMN
00pa3oBaTeIbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MIO3HABATEILHBIX HHTEPECOB;

2) (<¢opmMupoBaHHE IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

3) ¢opmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHH W COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMH M MIIAAIIUMH B 00pa30BaTeIbHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUYECKON U IPYIUX BUJAX JAESATEIbHOCTH;

4) ymeHHe [CHO, TOYHO, I'PaMOTHO M3J1araTb CBOM MBICIM B YCTHOW M NHCbMEHHOM peuw,
[IOHUMAaTh CMBICJI IIOCTABJICHHOMN 3aJjaud, BHICTpPAUBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI;

5) KpPUTHYHOCTH MBILIJIEHUS, YMEHUE PACIO3HABAThH JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTJINYATh THUMOTE3y OT (paKTa;

6) KpeaTMBHOCTb MBIIIJIEHUS,, WHUIUATHBY, HAaXOJYUBOCTb, AKTHUBHOCTh MPU PpPELICHUU
reOMETPUUYECKUX 33/1a4;

7) yMeHue KOHTpPOJIMPOBATh MPOLIECC U Pe3ylbTaT yueOHOM MaTeMaTH4eCKON AeITeIbHOCTH;

8) cnocoOHOCTH K AMOLIMOHAIILHOMY BOCIPUSITHIO MAaTEMAaTHYECKHX 0OBEKTOB, 3a]a4, PeleHul,
pacCyXJIEHUI;

MeTanpeaIMeTHbIE:

1) yMmMeHue CaMOCTOSITENIbHO IJIAHUPOBATh aIbTEPHATUBHbIE IYTH JOCTIKEHUS IEJeH,
OCO3HAHHO BBIOMpaTh Hanbosee YPPeKTUBHBIC CIOCOOBI PEIICHUsT YICOHBIX U TTO3HABATEIHHBIX
3ajay;

2) yMEHHE OCYILECTBJIATH KOHTPOJb IO PE3ylbTaTy U IO CIOCO0y IeHCTBHA Ha YpOBHE
IIPOU3BOJIBHOTO BHUMAaHUS U BHOCUTb HEOOXOIUMBbIE KOPPEKTHBBI;

3) yMeHue aJeKBaTHO OLIEHMBAaTh NPAaBUJIBHOCTb MM OIIMOOYHOCTH BBIMOJHEHUS y4eOHOM
3ajauy, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peleHMs;

4) oco3HaHHOE BJA/IEHUE JIOTMYECKMMHU JEHCTBUAMU ONpPENENCHUs MOHATHH, 00001eHus,
YCTAQHOBJICHUS aHAJIOIMH, KIacCU(pHUKALMU HA OCHOBE CaMOCTOSITENILHOIO BbIOOpa OCHOBAaHUH U
KPUTEPHEB, YCTAaHOBJICHUSI POJOBUIOBBIX CBSI3€H;

5) YMEHHUE YCTaHABIMBAThb IPUYUHHO-CIECICTBEHHbIE CBS3U, CTPOMUTH JIOTHYECKOE
paccyxJeHue, yMO3aKiItoueHue (MHIYKTUBHOE, A€JyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJIBI;

6) yMeHMEe coO3/1aBaTh, NPUMEHATh M INPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIEJIM U CXEMBbI /Il peleHHs yueOHBIX M IM03HABATENbHbIX 33/ay;

7) yMEHUE OpraHu30BbIBaTb Y4eOHOE COTPYJHMYECTBO M COBMECTHYIO JAEATEIBHOCTb C
YUUTEJIEM U CBEPCTHUKAMU: ONpPENAENATh LENH, pacnpeaeisaTh (pyHKIUM U POJIM YYAaCTHHUKOB,
oOmue crnocoObl paboThl; yMEHUE paboTaTh B IpyIIe: HaXO0AUTh 0O0lIee pelieHne U pa3peliaTh
KOHQUIMKTBI Ha OCHOBE COIJIACOBaHMS MO3UMIMHA M yuéTa HMHTEPECOB; CiyllaTb NapTHEpa;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

8) ¢opmHpoBaHUE U pa3BUTHE YU€OHOH M 00IIEN0Ib30BaTEIBCKOM KOMIETEHTHOCTH B 00J1aCTH
UCIOJb30BaHUS HMH(OPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);
9) ¢dopmupoBaHUe NMEPBOHAYATIBHBIX MPEACTABICHUN 00 HIEIX U O METOoJax MaTeMaTHKH Kak
00  yHHMBEpCaJIbHOM S3bIK€ HAyKl M TEXHUKH, O CpPEICTBE MOJEIUPOBAHUS SIBICHUH U
IIPOLIECCOB;

10) ymeHMe BUAETh MaTEeMAaTUYECKYIO 3aJauyy B KOHTEKCTE NMPOOJIEMHOW CHTYyallud B APYIHX
JUCLMIUINHAX, B OKPY)KAIOIIEH KU3HU;



11) ymeHHMe HaXOAWTH B PA3IMUHBIX MCTOYHHKAX MH(OPMAIUIO, HEOOXOAUMYIO JJIsl PELICHHUS
MaTeMaTH4YeCKUX MpoOJIeM, W MPEACTaBIATh €€ B MOHATHOM (opMme; NPUHUMATH pEIIeHUE B
YCIOBHAX HEMOJHON M M30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHue NOHMMAaTh M HUCIOJIb30BaTh MaTEMaTHMUECKHUE CPEACTBA HAIJISAHOCTHU (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) Ul WIUTIOCTPALIUM, HHTEPIIPETALIMH, apTyMEHTALlUH;

13) ymeHue BBIABUTaTh TUIOTE3BI IPU PEUICHUH YYEOHBIX 33[a4 W MOHUMATh HEOOXOJIUMOCTh
UX NIPOBEPKH;

14) ymeHue NpPUMEHATh WHIYKTUBHBIE U JIEAYKTUBHBIE CIOCOOBI PACCYXICHUH, BUIETbH
pa3auyYHbIE CTPATETHH PEIIEHUs 3a7ay; IOHUMAHUE CYLIHOCTH aJITOPUTMUYECKUX MPEANUCaHNuN
1 yMEHUE JIeWCTBOBATH B COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM;

15) mnoHMMaHME CYIIHOCTH aJrOPUTMHYECKUX MpeInucaHuil ¥ yMeHue JeilcTBoBaTh B
COOTBETCTBUU C IPEIIOKEHHBIM aITOPUTMOM,;
16) ymeHue caMOCTOSITENIbHO CTaBUTh LI€TH, BHIOMPATh U CO3/aBaTh aJrOPUTMBI JUIsl PELICHUS

y4eOHBIX MaTeMaTUYECKUX MPOOIeM;
17) ymeHHe IUIaHUPOBATH M OCYLIECTBIIATH AEATEIbHOCTb, HAIIPABJICHHYIO Ha pEILIEHUE 3aj]ad
HCCIIEIOBATEIIBCKOIO XapaKkTepa;

MIpEAMETHBIE:
1) oBnageHue 0a30BbIM TOHATUHHBIM alapaToM IO OCHOBHBIM pa3lielaM COJIepXKaHUS;

npejcTaBieHre 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YHUCIIO0, TeOMETpUYecKas Qurypa, BEKTop,
KOOPJMHATHI) KaK BaXKHEMITNX MaTeMaTUYECKHX MOJIEIISAX, TIO3BOJISIOIMX OMUCHIBATH U U3yYaTh
pealIbHBIE MPOLIECCHI U SIBJICHHUS;

2) yMmeHHe paboTaTh C TEOMETPUUYECKUM TEKCTOM (aHAJU3UPOBAThH, M3BIICKATh HEOOXOIUMYIO
MHGOPMALHIO), TOYHO U I'PaMOTHO BbIPaXKaTb CBOM MBICIM B YCTHOH M NHUCBMEHHOHM pedn ¢
IIPUMEHEHUEM MAaTEMATHYECKOW TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIB30BaTh PA3IIMYHBIC SI3BIKH
MaTeMaTUKU, MPOBOJUTh KJIACCHU(PUKALMMU, JIOTUYECKHE OOOCHOBAHMsS, [OKa3aTelbCTBa
MaTEeMaTUYECKUX YTBEP)KICHUMN;

3) oBiaJeHHE HABBIKAMHU YCTHBIX, MTMCbMEHHBIX, HHCTPYMEHTAIbHbBIX BBIUUCIICHUI;

4) oBnaneHHe reOMETPUUECKUM S3BIKOM, YMEHHE HUCIO0JIb30BaTh €ro JUIsl ONMUCAHUs MPEeAMETOB
OKpPYXXAIOILEro MHpa, pa3BUTHE IMPOCTPAHCTBEHHBIX IPEACTaBICHUH M HM300pa3UTENbHBIX
YMEHUH, NPpUOOpEeTEeHNE HABBIKOB F€OMETPUUYECKUX ITOCTPOEHUN;

5) yCBOEHME CHUCTEMATHYECKHUX 3HAHMM O IUIOCKMX (UI'ypax M HMX CBOMCTBAxX, a TaKXke Ha
HarJiJHOM YpOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE INPUMEHSATH
CUCTEMATUUYECKUE 3HAHUS O HUX JUISl PELICHUS TEOMETPUUECKUX U ITPAKTUYECKUX 3a7a4;

6) yMeHue Uu3MepATh JUIMHBl OTPE3KOB, BEIWYMHBI YIJIOB, MCIOJB30BaTh (OPMYIbl JUIS
HaXO0XJICHUS NIEPUMETPOB, IIOIaAeH U 00bEMOB reoMETpUIECKUX (GUryp;

7) yMeHuE NIpPUMEHSATb HU3y4YCHHBbIE IOHATHS, PE3yJibTaThl, METOJbl JUI peLIeHUs 3a7ay
IIPAKTUYECKOIO XapakTepa M 3aJad M3 CMEXKHBIX JUCHMIUIMH C HUCIHOJIb30BAHUEM IIpU
HE00X0IMMOCTH CIIPAaBOYHBIX MaTEpHAIIOB, KaJIbKYJISITOPa, KOMIIBIOTEPA.

2. ConmeprxaHnue y4eOHOTO TIpeaMeTa

Harusanas reomerpus.

Harnsanele npenctaBieHHds O MPOCTPAHCTBEHHBIX (Urypax: KyO, HapajjieNenure], mpusma,
nupamupja, map, chepa, Konyc, HuauHap. VzobpakeHue npocTpaHcTBeHHBIX Guryp. [Ipumeps
ceyeHuil.  MuororpanHuku.  IIpaBunbHble  MHOrorpaHHuku.  IIpumepsr  pasBEpTok
MHOTOT'PAaHHUKOB, LHMJIUHApa U KoHyca. [lonsatue o00béma; eauHunbpl o0bEéMa. OO0bEM
IPSIMOYTOJIBHOTO MapaJuiesienumnesaa, Kyoa.



I'eomerpuueckue purypsl.

[Ipsmple u  yrubl. Touka, mnpsMas, MmIOCKocTh. OTpe3ok, ayd. Yrosu. Buzasl yrios.
BepTukanbHble U cMeXHbIE yIibl. buccekrpuca yria.

[TapannensHble U nepecekaromuecss npsmele. [lepnenaukynspHbie npsimble. Teopemsl 0
NapajuleIbHOCTU U MEPHEHAUKYISIPHOCTH NpsAMbIX. [leprneHauKkynsp U HakJIOHHAs K MPSIMOM.
CepeMHHBIN EpHIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. (CBoiicTBa OHCCEKTpPHUCHI yrila U  CEpeAMHHOIO
MEPIEHIUKYIIAPA K OTPE3KY.

TpeyronbHuk. BblcoTa, MenmaHa, OuccekTpuca, CpeAHssi JIMHUS  TPEYroJibHUKA.
PaBHOOeIpeHHbIE U PAaBHOCTOPOHHUE TPEYrOJbHUKU; CBOMCTBA M MpPHU3HAKU PAaBHOOEIPEHHOTO
TpeyroiapHuka. IlpusHaku  paBeHCTBa  TpPEYrojbHUKOB. HepaBeHCTBO  TpeyrosbHHKA.
CooTHOIIEHNS MEX Ay CTOPOHAMU U YTJIaMU TPEyroJibHUKA.

Cymma yrinoB TtpeyrojpHuka. Bremnme yribel TpeyronbHuka. Teopema ®aneca. [lomoGue
TpeyroidpHUKoB. Ilpu3Haku momobus tpeyronpHukoB. Teopema Ilugaropa. Cunyc, Kocunyc,
TAHI'€HC, KOTAHT'€HC OCTPOTO YIJla MpPsIMOYTOJBHOIO TpeyrojbHuka u yrioB ot 0 go 180°%
MpHUBEJCHUE K oOcTpoMy yriy. PemieHue mnpsMOYrojpHBIX TpeyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE  TOXIECTBO. DOpMyIbl, CBS3bIBAIOIIME CUHYC, KOCHHYC, TaHTIEHC,
KOTaHT'€HC OJIHOTO M TOTO ke yria. PeleHue TpeyrojibHHKOB: TeopeMa KOCHHYCOB M TeopeMa
CHUHYCOB. 3aMevaTeIbHble TOUKH TPEYTrOJIbHHUKA.

UYersipéxyronpauk. [lapamrenorpamm, ero cBoiicTBa u npusHakd. [IpsMOyroiasHUK, KBajapar,
poMO, UX cBOICTBaA M NMpU3HAKK. Tpanenus, CpeaHss JUHUSA Tpalelnu.

MHoroyronasHUK. Beimykiibie MHOroyroyipHuku. CyMMa YIjoB BBIITYKJIOIO MHOTOYTOJIBHUKA.
[IpaBuIBHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. [yra, xopaa. Cektop, cermeHT. LleHTpanbHbIil yroJi, BOUCAHHBIA Yo,
BEIMYMHA BIMCAHHOIO yria. B3aumMHOe pacrnosjokxeHue mnpsMOM M OKPYKHOCTH, JBYX
okpyxHocrell. KacarenbHas U cekylas K OKpYKHOCTH, UX CBOWCTBA. BriricaHHbIe U OmMcaHHbIE
MHOTOYroJIbHUKU. OKpY>KHOCTb, BIIMCAHHAsl B TPEYrOJIbHUK, U OKPYXHOCTb, OIIMCAHHAs OKOJIO
TpeyroJibHUKa. BriicaHHble 1 ONMCaHHbIE OKPY)KHOCTH ITPABUIIBHOIO MHOTOYT OJIbHUKA.

I'eomerpuueckue npeobpazoBanus. [lonsrue o paBeHctBe Quryp. [loHsTHE O IBHMXKEHHUU:
oceBas M LIEHTpalbHAas CUMMETPHHM, NapauleNbHbId nepeHoc, noBopot. Ilonarue o nomoOum
(Gburyp 1 TOMOTETHH.

ITocTpoenust ¢ MOMOLIBIO LUPKYNIA U JUHEHKH. OCHOBHBIE 337]a4M Ha IOCTPOEHHUE: JICJICHUE
OTpe3Ka IONoJjaM; MOCTPOEHHE yIJa, PaBHOIO JAHHOMY; IOCTPOEHUE TPEYTOJIbHUKA MO TPEM
CTOpPOHAaM; IOCTPOEHUE MEPIEHAUKYIApa K MPSIMOM; MOCTpOeHHe OMCCEKTPHCHI yIJia; JIeJIeHUEe
OTpe3Ka Ha N PaBHBIX YacTeH.

Pemienune 3a1a4 Ha BBIYMCIICHUE, J10KA3aTEILCTBO U MOCTPOEHHUE C HUCIOJIb30BAHUEM CBOICTB
U3YyUYEHHBIX (QUryp.

N3mepenne reomerpuyecKkux BeJMYHH. J[nuHa oTpeska. PaccrosiHue oT TOUKM 10 IPSIMOM.
Paccrosinue Mex1y napaniebHbIMUA MPSIMBIMU.

IlepumeTp MHOTOYTOJIbHUKA.

JUIMHa OKPYKHOCTH, YUCJIO TU; AJIMHA TYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEKIY BEIUYMHON LEHTPAIBHOIO yIVIa U JUIMHOW AYTH
OKPYKHOCTH.

[Tonsarue momanu miaockux ¢uryp. PaBHococTaBneHHble ¥ paBHOBeIMKHE GUrypsl. [Inomanps
npsMoyrosnbHuka. Ilnomann mnapamienorpaMma, TpeyrojbHHKa U Tpaneuuu. llnomans
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MHOTOyrojibHuKa. Ilnomanp kpyra u muiomans cexkropa. COOTHOLIEHHE MEXAY IUIOMAIsIMU
MoA00HBIX (uryp.

Pemenune 3amau Ha BBIYHMCICHHUE U JIOKA3aTEIbCTBO C MCIIOJB30BAHHEM H3YYEHHBIX (HOPMYII.
Koopaunartel. VYpaHenue npsmoil. KoopauHatel cepenuHbl oTpe3ka. PopMyiia pacCTOSHUS
MEXKy IBYMS TOYKaMH INIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

Bektopbl.  Jlnmuna (monaynb) BekTopa. PaBeHcTBO BekTOpoB. KosumMHEapHbIE BEKTOPBI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA
I10 JIByM HEKOJUIMHEApHBbIM BeKTopaM. CKaJIIpHOE IPOU3BEAECHNE BEKTOPOB.
TeopeTuK0O-MHOXKeCTBEHHbIE TOHATHA. MHoO)XecTBO, 3JEMEHT MHOXKECTBA. 3aJaHue
MHOXECTB TEPEYUCICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. IloamHOKECTBO.
OObenMHEeHHE U TIEpeCceueHe MHOKECTB.

DuieMeHTHI JOTUKU. Ornpeaenenne. AKCHOMBI U Teopembl. JlokazaTenbcTBO. J[0Ka3aTenbCTBO
oT npoTuBHOTO. TeopeMa, oOpatHas JaHHOU. [Ipumep U KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CJIEIOBAaHUU, YIIOTPEOIEHUE IOTUYECKUX CBSI30K ecau ..., Mo ...,

8 MOM U MOALKO 8 MOM Clyyae, JOTUUECKUE CBA3KU U, UTU.
I'eomeTpusi B ucropuueckom paspurum. OT 3emiiemepus Kk reomerpuu. lludarop u ero
mkona. Panec. Apxumen. I[locTpoeHne nNpaBWIBHBIX MHOTOYTOJBHHUKOB. TpHceknus yria.
Ksanparypa kpyra. Yasoenue ky6a. Mcropus uncna n. 3omotoe ceuenue. «Hauana» EBkimaa.
JI. Ditnep. H. U. JloGaueBckuii. Micropus nsroro nocrynara. M3o00perenne MmeTo1a KOOpAUHAT,
MTO3BOJIAIONIETO TIEPEBOJIUTH TE€OMETpUUYECKUEe OOBEKTHl Ha s3bIK anredpel. P.  Jlexapt u IL
®epwma. [Ipumepsl pa3nuyuHbIX CHCTEM KOOPAMHAT HA INIOCKOCTH.

3.TemaTnueckoe IJIAHUPOBAHUC yqe6H0ro MaTtcpualia

Hom | Coneprxanue matepuana Kon- | XapakTepucrika OCHOBHBIX BHIOB
ep BO JIeATENIbHOCTH YUeHHKa (Ha ypOBHE yueOHbIX ACHCTBUIT)
MYHK 4acoB
Ta
7 kaace
1. HauajbHble reoMeTpUyecKHe CBeleHUs 10 | OOBSCHATH, YTO TaKOE OTPE30K, JIyd, Yroll, Kakue QUrypbl
1.1 | Or semmemepus Kk reomerpun. | 1 | HA3bIBAIOTCS PaBHBIMH, KaK CPABHUBAIOTCS U H3MEPSIOTCS
«Hauana» Eskmunay» OTPE3KH W YITbl, YTO TaKoe Ipalyc W rpalycHas Mepa yria,
Orpe/ie/ieH s, AKCHOMBI H TEOPEMEL. KaKkOil yroa Has3bIBaeTCs INPSAMBIM, TYIBIM, OCTPBIM,
1.2 | Harnsaasie Tpe/ICTABICHHS o | 1 | pa3BEpHYTEIM, YTO TaKoe CepeluHa OTpe3Ka M OHcCeKTpuca
NPOCTPAHCTBEHHBIX e — yriaa, Kakhe YIiabl Has3bIBAlOTCS CMEXKHBIMH M KaKue
BEPTUKANBHBIMK;  (QOpPMYIHpOBaTh M OODOCHOBBIBATH
urypax. Touxa, npamas, mI0CKOCT. YTBEPKACHUS O CBOMCTBAX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;
Otpesox, 1y4 00BACHSATD, Kakue HpsAMbIe Ha3BIBAIOTCS
1.3 | Yron. Bumel yrnoe. buccektpuca | 1 | mepnemmukynspHbIME; (OPMYTHPOBaTh M OOOCHOBEIBATH
yria YTBEPIK/ICHHE O CBOWCTBE ABYX IPAMBIX, HEPICHANKYISAPHBIX
1.4 | PaenctBo  (uryp.  CpasHemme | 1 | K Tperheil; u300paxaTh ¥  paclo3HaBaTh —yKA3aHHBIC

OTPE3KOB 1 YTIIOB npocteiimme (GUTyppl Ha YepTexax; pemaTh 3a/1aud,

CBSI3aHHBIC C 3THMH MPOCTEHIINMH (HUTYpaMHu
1.5 | Jnuna OTpe3Ka. Wsmepenune | 1 P Puryp

OTPE3KOB

1.6 | I'pamycnas mepa yrma. M3mepenme | 1

YIIIOB
1.7 | CMexxHBIC U BEpTHKAIBHBIE YTIIBI 1
1.8 | IepneHauKysIpHBIEC TPSIMbIC 1

1.9 | IoBropenne mo teme «Hawanmphere | 1
TEOMETPUUECKHUE CBEACHMUS
Pemenue 3anau

1.10 | KonutpomnbHas pabora Nel 1
«HauanpHble TEOMETPHUYECKHE




| cBeneHusy

2. TpeyroJbHUKHA 17 | OObsicHAT, Kakas (Urypa Ha3bIBaeTCs TPEYTOJIBHUKOM, YTO
2.1 | TpeyroiabHHUK. JloxaszarenscTBo. 2 | Takoe BEpIINHBI, CTOPOHBL, YIUIBI M IEPUMETP TpEyroilbHUKa,
IepBrit NpU3HAK paBeHCTBA KaKkoOW TpPEyroJIbHUK Ha3bIBAETCS PaBHOOEIPEHHBIM M KaKOU
TPEYTONbHHUKOB. PaBHOCTOPOHHMM,  Kakh€  TPEYrOJbHUKH  Ha3bIBAIOTCS
2.2 | Tleprenaukymnsp K mpsMoil. 2 | paBHbBIMH; H300paxxaThb U PaclO3HaBaTh Ha UYEPTEX)ax
Me/uaHbl, GHCCEKTPHCHL W BBICOTHI TPEYyroIbHUKM W WX OJEeMeHTH; (OopMyITUpoBaTh |
TpeyronbHAKa. JIOKa3bIBATh TEOpPEMEI 0 TIpU3HAKaX paBeHCTBa
2.3 | PaBHOGeApEHHbIE M PABHOCTOPOHHHUE 2 | TPEYTOIbHHKOB; 061351?H51TL, 41O Ha3bIBACTCS
TpeyrONbHHUKH; CBOHCTBA U IIPH3HAKH MEPIIEHINKYIISIPOM, TIPOBEAEHHBIM U3 JTAHHOM TOYKH K JIaHHOU
> (v
DPaBHOGEAPEHHOTO TPEYTONBHHKA. npsAMOit; popMyITMpoBaTh U I0Ka3hIBATh
2.4 | Bropoii u TpeTuii npu3HaKH 4 | TeopeMy O IEPIICHAMKYIISIPE K MPAMOM; OOBACHAT, KaKUe
DABEHCTBA TPEYTONLHUKOB OTpPEe3KH Ha3bIBAIOTCS MEIWAHOM, OMCCEKTPHCOW W BBICOTOU
25 | OxpyxHocTs u kpyr. Jlyra, xopia 1 | TPeyroinbHuKa; (OpPMYIMPOBAaTH M JOKA3bIBATh TEOPEMbl O
TTOCTPOCHIS C TIOMOIITBIO I;HpKyJ'ISI " CBOICTBaX paBHOOEAPEHHOIO TPEYroJbHUKA; pelaTh 3a/1a4u,
THHEHKH CBSI3aHHBIE C TIPM3HAKaMH paBEHCTBA TPEYrOJbHUKOB U
2.6 | OCHOBHBIC 3a7@4H Ha IOCTPOCHHE: 5 | cBoiicTBaMHU paBHOOEAPEHHOTO TPEyroNbHUKa;
JIETICHHE OTPE3KA MIOMONAM:; (hopMynHpoBaTh OIpEAEIeHNE OKPYKHOCTH; OOBSCHATH, 4TO
b .
MOCTPOGHHE YIJia PABHOTO TAHHOMY. TaKoe IIEHTP, PaJnycC, XOpJa 1 JUaMeTp OKPY>KHOCTH; PElIaTh
b v
HOCTPOGHHE TIEPEHTHKYIIADA K NpOCTEeHIIME 3aJauyd Ha TMOCTpOoeHHe (TIOCTpOeHUE Yria,
HPSAMOV, TIOCTPOEHHE GHCCEKTPHCHI paBHOTO  JaHHOMY, TIIOCTPOEHHE OWCCEKTpUCHI  yIua,
9
yria IIOCTPOECHHUE  MEPHNEHIUKYIAPHBIX  MPAMBIX, IIOCTPOCHUE
2.7 | TlosToperye mo Teme 3 | cepenuHbl oTpeska) U  Oojnee  CIOXHBIE  3a]ayd,
. «Tpeysonmman. Peicnre saa UCTIONB3YIOIIME  YKa3aHHbBIE IPOCTEHIINE; COMOCTABISATH
28 KorTpomsHas paéoTa N2 . 1 MOJIyYEHHBIM pE3ylbTaT C YCIOBHUEM 3aJauM; aHAJIU3UPOBATH
' - BO3MOXKHBIE Clydau
«TpeyronbHUKI» i
3. ITapannesibHbIe NPSIMbIE 13 | ®opmynanpoBaTh ONpEeACTCHHE MapajuIeNbHBIX MPAMBIX;
3.1 HapaHHeJILHLIe IIpsIMBIE. HpI/IBHaKI/I 2 OOBSICHATH C IIOMOIIBIO PUCYHKA, KaKHUE€ YIJIBI, 06paSOBaHHLIe
APAIIETHOCTH MPSIMBIX IpU TEPEeCeYeHUM JBYX IPAMBIX CEKYIIEH, Ha3bIBAIOTCS
3.2 | H.W. JloGauesckuii. UcTopus msaToro 2 | HAKpeCcT JeXKallMMM, KakKue OJHOCTOPOHHMMH M Kakue
MOCTyJIaTa. COOTBETCTBEHHBIMH; (JOPMYIHUPOBATH U IOKA3bIBATH TEOPEMHEI,
AKCHOMA [IapajLICIbHBIX IPSMBIX BbIpa)KalolUe MpPU3HAKK TapauIeIbHOCTH JABYX IPSAMBIX;
3.3 | Teopema, obpatHas JamHOi, | 2 | OOBSCHATB, YTO TAKOE AKCHOMBI FCOMETPHH H KAKHE aKCHOMbI
Teopembl 06 yriiax, o0pa3soOBaHHbIX yXKe HCIOIb30BAIMCh paHee; (OPMYIHPOBATH AKCHOMY
JBYMS NapalIebHBIME TPSIMBIMH 1 MapaJlIeNbHBIX IPSAMBIX U BEIBOOUTH CIEICTBUS U3 HEE;
cexyleit (dopMynmupoBaTh W IOKa3bIBATh TEOPEMBI O CBOHCTBax
3.4 | JIoKa3aTenbCcTBO OT MPOTHBHOTO. 3 | MapajuIelbHbIX NPSMBIX, OOpATHbIC TeOpeMaM O MPU3HAKax
CeICTBIS U3 aKCHOMBI MApaJUIeNIbHOCTH,  CBS3aHHBIX C  HAaKpecT  JISKAIUMHU,
MapaTenbHBIX TPAMBIX COOTBETCTBEHHBIMH M OJHOCTOPOHHUMHM YIJIaMH, B CBSI3U C
3.5 | HoBTopenne mo Teme: 3 | OTHM OOBSICHSATB, YTO TAKOE YCIOBHE U 3aKIIIOYCHHE TEOPEMBI,
«IlapasutenbHbIe mpsMbie». Pererue Kakas TeopeMa Ha3bIBaeTcsi OOpaTHOW II0 OTHOIICHHIO K
3anay JNAHHOW TeopeMme;, OOBACHATh, B UEM 3aKIIIOYAETCS METOI
3.6 | Kontponshas patora Ne3 | 1 | AOKasaTenhCTBa  OT  MPOTHBHOTO: ¢dopmymupoBaTe U
(T1apaIIIeTbHbIe TPAMBIE» JOKa3plBaTh ~TEOpEMbl 00 yrioax C  COOTBETCTBEHHO
MapaJUIeNbHBIMH W TEPHEHAUKYIIPHBIMA  CTOPOHAMM;
MPUBOANTH HPUMEPHI HCIOJIB30BAHUS 3TOTO METOJA; PEIIaTh
3a/laud Ha BBIUMCIICHHE, [OKAa3aTelIbCTBO M IOCTPOCHHE,
CBSI3aHHBIC C TAPAJUICIIbHBIMH IPSMBIMH
4. CoorHouieHusi Mexay cropoHamu u | 18 | @opmynupoBaTh W JOKa3bIBaTh TEOPEMY O CyMME YIJIOB
yYIJIaMH TPeyroJbHUKA TPEYTrOJIbHUKA 158 eé CJICACTBUEC (0] BHCIIIHEM yrie
41 | Cymma Y108 TpeyronbHiKka, | 2 | TPEYTOBHIKA, MPOBOAMTE KIIacCH(UKAIMIO TPEyrONbHUKOB
BHEIHHE YIB! TPEyroTbHAKA no yraaM; GOpMyNIHMpOBaTh M JOKa3bIBaThb TEOPEMY O
42 | CooTHOmICHHE MEIKTY yrIaMy H 3| COOTHOIICHMSIX MEKIY CTODOHAMH M YIJIAMH TPEYroNbHHKa
CTOPOHAMH TPEyrObHHKA (mpssmoe m oOpaTHOE YTBEP)KICHUS) W CIEACTBHUS W3 HeE,
HepaBeHCTBO TPeyrobHHKA TEOpEMy O HEpPaBEHCTBE TPEYroJbHUKA; (OPMYIHUPOBATH U
OKa3blBaTb TEOPEMBI O CBOWCTBaX  HPSMOYTOIbHBIX
4.3 | KonrponbHast pabora Ne4 [ 1 | & P . PAMOYT 30°
(COOTHOTICHHE MEXTY CTOPOHAMH H TPEYroJIbHUKOB (TIPSIMOYTOJIBHBIN TPEYTOIBHUK C YIIIOM ,
VTIAMH TPCYTObHHKA NpPU3HAKA PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJBLHHUKOB);
4.4 | Tipavoyrombmbic TpeyrOTbHIIH 2 (hopMynMpoBaTh ONpENENEHUs pacCTOSHUA OT TOYKH JI0
' HexoTopsie CBoﬁCTBa.l NpSMOH, PACCTOSHUS MEXAY MapaIeIbHbIMU IIPSIMBIMH;

MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB

peuiatb 3aJla4u  Ha  BBIYUCJIICHUA, J0Ka3arCJIbCTBO H




4.5 | IIpsiMOyroJibHBIE TPEYTOJIbHUKH. 2 | mocTpoeHWe, CBSI3aHHBIE C  COOTHOIICHHSMH  MEXKIY
[puznaku paBeHCTBa CTOpPOHaMH M yIJIaMH TPEYTOJIbHUKA M PACCTOSHUEM MEXKIY
MIPSIMOYTOJIEHBIX TPEYTOJIbHUKOB NapaJulebHBIMU TPSIMBIMHU, TP HEOOXOIMUMOCTH MPOBOAUTH

4.6 | IMocTpoeHne TPEYrOJBHUKOB IO TpeM | 4 | IO XO4y  pEIeHUs  JONOJHUTENbHBIE  IIOCTPOCHUS,
SIeMEeHTaM COTIOCTaBJISITh TTOJYYEHHBIM pPe3ylbTaT C YCIOBHEM 3aJauH, B

2.7 | Pemcrme S — o Teme | 3| 3@/1auax Ha MOCTPOCHHE HCCIIE0BATH BOSMOXKHBIC CIIyqan
«IIpsiMOyTOJIbHBIE TPEYTOIHHUKI»

Wrorosast koHTpONBHAs paboTa 1
IloBTOpenne. Pemenue 3agay. 10
8 kiacc
1. YeTbIpéxyronbHUKH 14 OOBSICHATH, 4YTO Takoe JIOMaHas, MHOTOYI'OJbHHK, €ro

1.1 | MuoroyronbHuKE 2 BEpIIMHBI, CMEKHBIE CTOPOHBI, JWAaroHalk, W300pakaTb W

1.2 | Mapannenorpamm u Tpanemus 6 pacro3HaBaTh MHOTOYTOJBHHKM Ha YepTekax; IOKa3bIBATh

9JIEMEHTHI MHOTO YrOJIbHHKA, €r0 BHYTPEHHIOIO M BHEIIHIOIO

1.3 | IpsmoyronsHUK, poMO, KBaapat 4 .

obmacti;  (GOpPMYTUpPOBATH  OMPENECIICHHE  BBIMYKIOTO

1.4 | Pemenue 3ana4 1 MHOTOYTOJIbHUKA; H300pakaTh U PACIO3HABATH BBIMYKJIbIC H

1.5 | KonrposnbHas pabora Nel 1 HEBBITYKJIbIE MHOT'OYTObHUKH; (dhopMynrpoBaTh u
«quBIpeXyFOJ'IBHI/IKI/I» JOKa3bIBaTb YTBCPKIACHHUA O CYMMC VYIJIOB BBIIIYKJIOT'O

MHOTOYrOJbHUKa M CyMME €r0 BHEIIHUX YIJIOB; OOBSCHSATH,
KaKHhe CTOPOHBI (BEpIIMHBI) YETHIPEXYTONbHIKA HA3BIBAIOTCSA
MIPOTHUBOIIOI0KHBIMH; (dhopmynupoBath ONpeneIeHNs
napaJuienorpamma, Tparnenuy, paBHOOEIPEHHO U
NpSMOYrOJILHOM — Tpameuuid, mnpsMOYyrojiibHHKa,  pomoa,
KBaJIpara; u300paxkathb u pacno3HaBath 9TH
YETBIPEX YT OJIbHUKH; (dhopMynrpoBaTh U JOKa3bIBaTh
YTBEpXKIIeHNs1 00 MX CBOMCTBaX M MpPU3HAKAX; PEIlaTh 3a/auul
Ha BBIYMCIICHUE, JI0KA3aTENIbCTBO U IIOCTPOCHUE, CBA3aHHBIE C
9TUMH BUIAMHU YETBIPEXYrOJIbHUKOB; OOBSICHATH, KaKUe ABE
TOYKHM Ha3bIBAIOTCSI CUMMETPUYHBIMU OTHOCHUTEIIBHO HPSMOM
(TOuKkH), B KaKOM citydae urypa Ha3bIBaeTCsl CHMMETPHYHON
OTHOCUTENFHO MPAMOW (TOYKHM) U HYTO Takoe Och (IIEHTP)
cUMMeTpur  (QUrypbl;  NPUBOIUTH  MpUMEpPBl  QuUryp,
o0raaromux OoceBoi (LIEHTPaJIbHOM) CHMMETpHUEH, a Takke
IIPUMEPBI OCEBOM U LICHTPAIbHONU CUMMETPHUNA B OKPYKArOIIEH
Hac 00CTaHOBKe

2. Ilnomann 14 OOBACHATH, KaK IMPOU3BOAUTCS M3MEpPEHHE IUIOMAAeH MHOTO

2.1 | Iljouiagps MHOTOYTOJbHHKA 2 YTOJIbHUKOB, Kakue MHOT' OYTOJIbHUKU Ha3BIBAIOTCA

2.2 TTnomamu napaJiesorpamma, 6 PpaBHOBEJIMKMMHU " Kakue paBHOCOCTaBJIECHHBIMU,
TPEYroJbHUKA U TPAIEUU (hopMyITUpOBaTE OCHOBHBIE CBOMCTBA IUIOMIAAEH U BBIBOAUTH

2.3 Teopema Hn(l)aropa 3 C HUX IIOMOIBIO (bopMyJILI miom@aae NpsMOYrojabHHUKA,

2.4 | Pewenue samad 2 napaJuienorpamma, TPEyroJIbHUKA, TpaneLuH;

25 | Komrponbhan pabora N2 1 (I)OpMy.lII/IVPOBaTL W JIOKa3BIBaTh Teopemy 00 OTHOH.IeHI/II/'I

S E— IUIOIIAZIe TPEYrOJNIbHUKOB, MMEIOMMX II0 PaBHOMY YIIIY;
« (dopmymupoBaTh M JIOKa3bBaTh TeopeMy Iludaropa wu
oOpaTHyto eif; BBRIBOOUTH (Gopmyny ['epoHa mis rwromaan
TPEyrolibHUKA; pemarh 3aJadd Ha  BBIUUCICHHE U
JIOKa3aTelbCTBO, CBS3aHHBIE C (opMynamMH IUIOmAaAed u
teopemoii [Tudaropa
3. ITo106HbIE TPEYTOJIbLHUKH 19 OOBSICHATE  TOHATHE  MPOMOPIHOHAIBHOCTH  OTPE3KOB;

3.1 | Onpenenexue MTOT00HBIX 2 (hopMynHpOBaTH OMpEAEICHUS TOAOOHBIX TPEYTONBHUKOB H
TPEYTOIEHUKOB ko3 dunuenta momodus;; (GopMynupoBaTh U JIOKA3HIBATH

3.2 Ipu3HaKy noq06Hs TPEYTOIBHUKOB 5 TEOPEMBI: 00 OTHOIIIEHNH IUIOIAAE HOIO00HBIX

3.3 KonrponbHas pa60Ta No3 1 TPEYroJIbHUKOB, O IIpH3HaKax moxooust TPEYTrOJILHUKOB, O
((HO,I[O6HLIC TPEYTOJIbHUKIDY CpCHHCﬁ JIMHAW TPEYTOJIbHUKA, O NEPECEHYECHUN MCEANaH

3.4 | Ipumenenne nono6Hs K 7 TPEyroiibHUKa, O  TPOMOPIHMOHANBHBIX  OTpe3Kax B
JI0KA3aTeNbCTBY TeopeM " MPSIMOYTOJIFHOM TPEYrOJIbHUKE; OOBSICHATH, YTO TAKOE METO.
peleH o 3a1a4 noso0usl B 33/1a4ax Ha TOCTPOCHUE, W TPUBOIUTH IPUMEPHI

3.5 | CooTHOlICHHS MEKILY CTOPOHAMH H 3 NPUMEHEHNSI 3TOr0 METOAa; OOBSCHATH, Kak MOXKHO
yriamu IPIMOYTOJILHOTO WCIIONb30BaTh  CBOMCTBA  IMOJOOHBIX  TPEYrOJHHUKOB B
TpeyroJIbHHKA M3MEPHUTENBHBIX paboTax Ha MECTHOCTH; OOBSCHATH, Kak
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3.6 | KonrponsHas pabora Neq 1 BBECTH TMOHATHE TOAOOMS Uil IPOM3BOJIGHBIX (QHTYD;
«COOTHOIIEHUSI MEXIY CTOPOHAMHU (hopMynMpoBaTh ONpeeNeHNne W HUIIOCTPUPOBATH MOHATHUS
u yriamu TIPSIMOYT OJIEHOT'O CHHYCa, KOCHHYCA U TaHI'€HCA OCTPOro YIia MPsIMOYTOJIHHOTO
TPEyroJIbHUKa» TPEYroJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO M 3HAYEHMs CHHYCa, KOCHMHYCa W TaHIeHca IS
yrioB 30°, 45°, 60°; perrats 3ama4n, CBSI3aHHBIC C MTOJJOOHEM
TPEyroJIbHUKOB, JUTSt BBIYMCIICHHS 3HaYECHUH
TPUTOHOMETPUUECKHUX GbyHKIMH UCIIOJIb30BaTh
KOMITBIOTEPHBIE TIPOrPaMMEI
4. OKpYKHOCTH 17 HccnenoBaTe  B3aMMHOE — paclolioKe€HHEe — OpsAMOH U
4.1 | KacarenpHas K OKPY>KHOCTH 3 OKPY)KHOCTH; (POPMYIHPOBATH OIpEACICHUE KacaTelIbHOU K
4.2 | LenTpanbHble ¥ BIUCAHHEIE YIIIbI 4 OKPYXXHOCTH; (OpPMYIHPOBaTh M JOKa3blBaTh TEOPEMBI: O
4.3 | YeTslpe 3aMeuaTeNbHblE TOUYKH 3 CBOWCTBE KacaTelIbHOW, O TIpU3HAKEe KacaTeabHOH, 00
TpeyronbHUKA OTpe3Kax KacaTeJbHbIX, NPOBENEHHBIX W3 OIHOH TOYKH;
4.4 | Broucannas " OMUCaHHAS 4 (hopMynHpoBaTh MOHATHUS IIEHTPAIBLHOTO yrjia W TpaIyCHOU
OKPY)KHOCTH Mepbl JIy'M OKPY)XHOCTH; (OpPMYJIMPOBaTh W JOKa3bIBaTh
45 | Pemenue 3amau 2 TEOpPEMBbI: O BIHCAaHHOM YIje, O IPOW3BEJCHUU OTPE3KOB
4.6 | KourponbHas paGora No5 1 MepeCeKaroNMXcsl  Xopa; (QOpMyNIUpoBaTh M JOKa3bIBaTh
«OKPY/KHOCTb TEOpPEMBbI,  CBSI3aHHBIE C  3aMeEYaTelbHBIMH  TOYKAMH
TPEyroJibHUKa: O OHMCCEKTpUCE yIila M, KakK CIEACTBHE, O
nepecevueHn OWCCEKTPUC TPEYTroJbHHUKA; O CepelluHHOM
MEPIEHINKYJISIPE K OTPE3KY U, KaK CICJCTBUE, O NEPECEUCHUH
CepPEeIMHHBIX TIEPIIECHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA; O
MepeceueHn  BBICOT  TPEYrojibHUKA;  (HOPMYJIHPOBATH
OIpeJeNICHUs] OKPYKHOCTEH, BIIMCAHHON B MHOTOYI'OJIbHUK U
OIMMCAaHHOM OKOJIO MHOTOYrOJNbHHKA; (OPMYIUPOBATH U
JIOKa3blBaTh TEOpEMBI: 00 OKPYKHOCTH, BIIMCAHHOW B
TPEYroibHUK; 00  OKPYKHOCTH,  OIHMCAaHHOH  OKOJO
TPEYyroJIbHUKA; O  CBOMCTBE  CTOPOH  OIMCAaHHOIO
YETBIPEXYTOJIBHUKA; O  CBOWCTBE  YIJIOB  BIIMCAHHOI'O
YeTBIpEXYTONbHUKA;  pellaTh 3aJadd Ha  BBIYHCIICHHE,
JIOKa3aTeNbCTBO U MOCTPOCHUE, CBSI3aHHBIC C OKPYXHOCTBIO,
BIMCAHHBIMU W ONHCAaHHBIMU  TPEYrONbHUKAMU U
YETBIPEX YT OJIbBHUKAMMU; HCCIIEZI0BATh CBOICTBa
KOH(QUIypalid, CBA3aHHBIX C OKPYXHOCTBIO, C IIOMOIIBIO
KOMITBIOTEPHBIX ITPOTrpaMM
Hrorosasi koHTpONbHAs paboTa
HosTopenue. Pemenne 3agauy. 3
9 kJacc
1.BekTopsI 8 @DopMynupoBaTh ONpPENENECHUs] U WUIIOCTPHPOBATH TTOHATHS
1.1 | Ionstue BexTopa 2 BEKTOpa, €ro AJMHBI, KOJUIMHEAPHBIX U pPaBHBIX BEKTOPOB;
1.2 | CuoxeHue u BbIYHTAHHE BEKTOPOB 3 MOTHBHPOBATh BBEICHNE MOHATHI M JIEHCTBUI, CBA3aHHBIX C
1.3 | YMHOKeHME BekTopa Ha HHCIIO. 3 BEKTOpaMH, COOTBETCTBYIOIINMHY TPUMEPAaMH, OTHOCSIIIMUCS
TIpHMeHeHN e BEKTOPOB K PELIEHHIO K (I)I/ESI/I‘{CCKI/IM BEKTOPHBIM BETMYMHAM; NPUMEHSTH BEKTOPHI
3a7au. Y JICWCTBHA HaJ HUMH IPU PEIICHNH TeOMETPUUYECKUX 3a7a4
2. MeTton KoopauHaT 10 OOBSICHATE W WUIIOCTPHPOBATh IIOHATHA IPAMOYTOJIBHOU
2.1 | KoopauHaTsl BeKTOpa 2 CHCTEMBl KOOPAMHAT, KOOPJAMHAT TOYKH M KOOPAWHAT
2.2 | Ilpocreiinine 3a1aun B 2 BEKTOpa; BBIBOAWUTH W HCIIONB30BAaTh IPU PEUICHUH 3a7ad
KOOpIMHATAX (hopMynBl KOOpIOWHAT CEpEeAWHBI OTpE3Ka, JUIMHBI BEKTOpa,
23 yPaBHer[;[ OKPY>KHOCTHU U HpﬂMOﬁ 3 PacCTOsIHUA MEXAY ABYMS TOYKaMH, YPABHEHUS OKPYKHOCTH
2.4 | Peuienue 3a1a4 2 ¥ IPAMO¥
2.5 | KonrponbHas pabora Nel 1
«Bekropsl. MeTon KoopAHHAT»
3. CooTHOolIeHHMS] MEXKAY CTOPOHAMHU H 11 DopMyIUpOBaTh U WIIIIOCTPUPOBATH OINPENECICHUS CHHYCA,
yriamMu  TpeyroiabHuka.  CkajasipHoe KOCHHYCa, TaHIreHca M KoTaHreHca yrinoB or 0 mo 180°;
Npou3Be/IeHNe BEKTOPOB. BBIBOJIUTH OCHOBHOE TPHUTOHOMETPHYECKOE TOXAECTBO U
3.1 | Cunyc, KOCHHYC, TaHICHC U 3 dopmMynbl TpuBeNEHUS; (QOPMYITHUPOBATH W JOKAa3bIBAaTh
KOTaHI'eHC yriia TEOpEeMBbI CHHYCOB W KOCHHYCOB, IPUMEHSTh X IPHU PEIICHUN
3.2 | CooTHOIICHUS MEXKTY CTOPOHAMH U 4 TPEYrOJIbHUKOB, OOBSICHATD, Kak HCIOIB3YHOTCS
YIIIaMU TPEyroJbHHKA. TpPUTOHOMETpHUeCcKHe (POPMYNIBI B M3MEPHUTENBHBIX pabdoTax
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3.3

CkanspHoe
BEKTOPOB.

MIPOU3BEICHHE

3.4

Pemenue 3agau

3.5

Kontponsnas
«CkansipHoe
BEKTOPOB»

pabora Ne2
TIPON3BEICHHE

Ha MECTHOCTH; (POpMYIMpPOBATH ONpENENeHHs YIrila MEXKIY
BEKTOPAMHU M CKaJSIPHOTO NMPOU3BEIEHHS BEKTOPOB; BEIBOJUTH
(opMyny CKaJSIpHOrO TIPOM3BENCHMSI Yepe3 KOOpAWHATHI
BEKTOpPOB; (hOPMYIHUPOBATh U OOOCHOBBIBATH YTBEPXKICHHE O
CBOHCTBaX  CKaJPHOrO  MpPOMU3BEAEHUS;  HCIOIb30BAThH
CKaJIsIpHOE NPOU3BEJICHHE BEKTOPOB NPU PEIICHUH 3a1a4

4. Nam

HA OKPYKHOCTH M IUIOIIAAb Kpyra

12

4.1

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKHN

SN

4.2

JnvHa OKPYXHOCTH W  IUIONIA[b
Kpyra

4.3

Pemenue 3agau

4.4

Konrponbnas pabora Ne3
«lnrHa OKPY)KHOCTH U IUIONIA[b
Kpyra»

DopMynIupoBaTh olpeseneHue MPaBUIBHOTO
MHOT'OYTOJIbHUKA; ()OPMYIIHPOBATH U JOKa3bIBATh TEOPEMBI 00
OKpY)KHOCTSIX, OTKCaHHOM OKOJIO IIPaBUIIBHOTO
MHOTOYrOJbHMKA M BIHCAaHHOH B HEro;, BBIBOAUTH W
UCTIONB30BaTh  (OPMYNBl  JUIsl  BBIYKMCIEHHS  IUIOMIAH
MPaBUIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI M paaumyca
BIIUCAHHOW OKPYXHOCTH; pelIaTh 3aJauyd Ha IOCTPOECHHE
MPaBUWIBHBIX MHOTOYTOJIbHUKOB; OOBSCHSTH TTOHSATHS JJIHHBI
OKPY)KHOCTH W IUIOIIaIX Kpyra; BBIBOIUTH (POPMYIIBI IS
BBIUMCIICHUS JUIMHBI OKPYXHOCTH M JJIUHBI JTYTH, IUIOLIAAU
Kpyra W IUIOIIAAM KPYrOBOTO CEKTOpa; HPUMEHSTh 3TU
(hopMyIIBl IPH pellIeHNH 33124

5. IBH

KCHUSA

5.1

IlonsTue JBHXXCHUA

5.2

ITapajienbHblil IEPEHOC U TIOBOPOT

5.3

Pemrenne 3agau

5.4

KonTposbHas pabora Neq

«JIBHKEHU»

PP Wwlw|

OOBSCHATh, YTO TAaKOE OTOOpa’KECHHE IIOCKOCTH Ha ceOs U B
KakOM CJlydae OHO Ha3bIBACTCSl JBIKEHHUEM IUIOCKOCTH;
OG’I)HCHS[TI), YTO TaKO€ OcCEBasgs CHUMMETPUA, LCHTpPaJIbHas
CUMMETpHs,  MapajyieJbHbId  TMEpeHOC ¥ TOBOPOT;
00OCHOBBIBaTh, YTO 3TH OTOOpa)KEHWs IUIOCKOCTH Ha ceds
SABJIAKOTCA JBHXKCHUSMU, O6'b$[CH$[Tb, KaKoOBa CBA3b MEXIY
JABMKCHUAMH U HAJIOXKCHUAMHU, HIIIIOCTPUPOBATH OCHOBHBIC
BHU/bI ﬂBPI)KCHHﬁ, B TOM YHCJIE C NIOMOIIBIO KOMITBIOTCPHBIX
porpaMm

6.

HavanbHble CBeACHUs u3

cTepeoMeTpHu

6.1

MHoOrorpaHHuKu

FSN

6.2

Tena 1 MoBepXHOCTH BpaILCHUS

OOBSICHSTh, YTO TaKOe MHOTOTPaHHHK, €ro rpaHu, péopa,
BEpILUMHBI, AWArOHAIM, KaKOH MHOTOIPAaHHHMK Ha3bIBAeTCS
BBIIYKJIBIM, YTO Taxkoe N-yroipHas IpH3Ma, €€ OCHOBAHMS,
OoKOBbIC TpaHH M OOKOBBbIE PEOpa, Kakas Mpu3Ma Ha3bIBACTCS
IpsIMOM M Kakas HAKJIOHHOM, YTO TakKO€ BBICOTA IIPU3MBI,
Kakas TpU3Ma Ha3blBaeTCs MapajuleNeUne oM U Kakoi
napajuieJenunesn Ha3bIBaCTCH IPSIMOYT'OJIBHBIM;
(dhopMynrpoBaTh U OOOCHOBBIBATH YTBEPXKICHHSI O CBOWCTBE
JUaroHajedl MapajuleNienunesa ¥ O KBaapaTe IHaroHaIH
IPSIMOYTOJIBHOTO Tapajuielenuiena; OOBSICHATh, YTO TaKoe
00BEM MHOTOIpaHHMKA; BBIBOIUTH (C MOMOLIBIO NPUHIHUIIA
Kasansepn) bopmyy o0béMa MIPSIMOYT OJIEHOTO
napajenenunena;  OOBSICHATb, KaKOH  MHOI'OTPaHHUK
Ha3bIBAaeTCsl MUPAMHAOH, YTO TAaKoe OCHOBAHME, BEpLIMHA,
OoKOBBIE TpaHH, OOKOBBIE PEOpa M BBICOTA MHUPAMUJBI, KaKas
NHpaMua Ha3bIBaeTCd IPaBWIBHOH, 4TO Takoe amodema
NPaBWIGHOW NHpaMHUIbl, MNPUBOIUTH (opmyny o0BEMa
NHpaMUIbL, OOBICHATH, KAaKOE TENO HA3bIBACTCS LMIHHIPOM,
YTO TaKOe ero OCh, BBICOTA, OCHOBAHUS, Paanyc, OOKOBas
MTOBEPXHOCTH, oOpa3zyromue, pa3BépTka OOKOBOI
MOBEPXHOCTH, KaKMMH (OPMYJIaMU BBIPAKAIOTCS OOBEM M
wiomaab OOKOBOW TOBEPXHOCTH LWIMHAPA; OOBICHATH,
KaKoe TEeN0 Ha3bIBACTCS KOHYCOM, YTO TaKOE€ ero OCbh, BHICOTA,
OCHOBaHHWE, OOKOBasi IMOBEPXHOCTh, OOpa3yromIue, pa3BEpTKa
OOKOBOH MOBEPXHOCTH, KaKUMH (HOPMYIaMU BBIPAKAFOTCS
00BEM KOHYCaA U IO OOKOBOH OBEPXHOCTH;, OOBSACHSTH,
Kakas TOBEPXHOCTh Ha3bIBaeTcs c(hepoil M Kakoe TeJo
Ha3bIBAaeTCsl LIapOM, YTO TaKoe pajuyc M auamerp cdepbl
(mapa), kakuMu (opMynaMu BEIp@KAOTCS OOBEM ImIapa u
wromans cdepsl; n300pakaTh U Paco3HaBaTh Ha PUCYHKAX
NpU3MYy, TApaJIIeIIeIe/l, THPaMuIy, IWINHAP, KOHYC, HIap

00 akcnomax MmIAHUMETPUH

HoBTopenue. Pemenne 3agauy.

11




