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Ilnanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

[Iporpamma obecrieyrBaeT JOCTHKCHUE CIICAYIONIMX PE3YJIbTATOB OCBOCHUS 00pa30oBaTeIbHON MpPO-
rpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus:

JIUYHOCTHbLE:

1) dopMupoBaHHE OTBETCTBEHHOI'O OTHOUICHWS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00Yy4aro-
IIMXCSA K CAMOPA3BUTHUIO U CAaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIIMU K OOYyYEHHUIO U MTO3HAHUIO, BHI-
0opy nanpHeimero oopazoBanus Ha 6a3e OPUEHTUPOBKU B MUpE Ipodeccuii U mpodecCuoHaTbHbIX
NPEANOYTCHUH, 0CO3HAHHOMY ITOCTPOCHUIO MHIUBHYAIbHONH 00pa30BaTeIbHON TPAeKTOPHH C y4dé-
TOM YCTOMYHMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) hopMHpOBaHKE LETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BU-
THSI HAYKH U OOILECTBEHHOM MPAKTUKH;

3) dopmupoBaHNE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHHYECTBE CO CBEPCT-
HUKaMH, CTapIIMMH W MJIQIIIAMA B 00pa30BaTEIbHOM, OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-
UCCIIeI0BATEIbCKOM, TBOPUECKOM U APYTUX BUAAX ACATEIBHOCTH;

4) yMeHHe SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIHM B YCTHOW M MMCBMEHHOW pEe4H, IOHUMATh
CMBICJ TIOCTABJIGHHOHM 3aJa4M, BHICTPAaHBaTh apryMEHTAIHIO, IPUBOIUTH MPUMEPBI U KOHTPIIPHMeE-
PBL;

5) KpUTHYHOCTh MBIIUICHHS, YMEHHE PAcllO3HABATh JIOTHUYECKH HEKOPPEKTHBIC BBICKA3bIBAHHS, OT-
JUYATh THIOTE3Y OT (PaKTa;

6) KpeaTHBHOCTh MBIIUICHUS, HHUIIMATUBY, HAXOAYMBOCTh, aKTUBHOCTH IIPU PEIICHUU T€OMETpHYe-
CKHX 3aJ1ad;

7) yMeHHE KOHTPOJINPOBATH MPOLIECC M PE3YJIbTAT yI4EOHOH MaTeMaTHYECKOM eI TEIbHOCTH;

8) crocoOHOCTh K AMOIMOHAIBHOMY BOCIIPHITHIO MATEMAaTHUSCKUX 00BEKTOB, 3a/1a4, PEIICHUH, pac-
CYXKJICHUU;

MemanpeomemHule.

1) yMeHHe camMOCTOATENbHO IJIAHUPOBATh aJbTEPHATHBHBIC MYTHU JOCTHXKEHUS IIEJIe, OCO3ZHAHHO
BbIOMpaTh Hanboee 3G GEeKTUBHBIE CIIOCOOBI PellIeHUs] yUeOHBIX U MMO3HABATENbHBIX 33/1aY;

2) yMeHHe OCYIIECTBISATh KOHTPOJIb MO PE3yIbTaTy U MO CIOCO0y NEMCTBUS HA YPOBHE MPOU3BOJIb-
HOTO BHUMAaHHS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;

3) yMeHu€e aJIeKBaTHO OIEHWBATh MPABUILHOCTh WJIM OIIMOOYHOCTH BBIOJHEHUS! Y4eOHOM 3ajauu,
€€ 00OBbEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIeHUS;

4) 0CO3HAaHHOE BIIAJIEHNE JIOTUYECKUMH JIEUCTBUSIMU OMpPENENICHUs MOHATHM, 0000IIEeHUs, YCTaHOB-
JIEHUS] aHAJIOTUM, KIacCU(UKAIMU HA OCHOBE CaMOCTOSITEIHLHOI'O BHIOOpA OCHOBAaHUI M KPUTEPHUEB,
YCTaHOBJICHUS POJIOBUIOBBIX CBS3EH;

5) yMeHHe yCTaHaBIMBAThb NMPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXICHHE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, EAYKTHBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMeHue co3aaBaTh, IPUMEHSITh U MPE0OPa30BhIBATh 3HAKOBOCHMBOJIMUYECKHE CPEACTBA, MOJIENU H
CXEMBI JUTsl pellieHus YIeOHBIX U MO3HABATENBHBIX 33/1a4;

7) yMeHHe OpraHu30BbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JESITENBHOCTh C YUUTEIEM H
CBEPCTHUKAMH: OTPEACTATH IIeNd, paclpeaensiTh GYHKIIUU U POIU YYACTHUKOB, OOIINE CIIOCOOBI pa-
00ThI; yMeHHE paboTaTh B IpyMIe: HAXOIUTh OOIIee peleHHe U pa3peliaTh KOHQIUKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIUHN U yu€Ta UHTEPECOB; CIYIIaTh MapTHEPA; POPMYTUPOBAThH, APTYMEHTUPOBATH
1 OTCTauBaTh CBOE MHEHHE;

8) dpopmupoBaHUe U pa3BUTHE Y4eOHOU U OOIIETIOIB30BATENbCKON KOMIETEHTHOCTH B O0JIACTH HC-
10JIb30BaHUS NH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT- komneTeHTHOCTH);

9) dbopmupoBaHHe MEepBOHAYATHHBIX MPEACTaBICHUN 00 UAESIX W O METOJAaX MaTeMAaTUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJICITUPOBAHMS SIBJICHUHN U TIPOIIECCOB;

10) ymeHue BUIETh MAaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOIIEMHON CUTYyalluu B APYTUX TUCIU-
TJTMHAX, B OKPYKAIOIIEH KU3HH,



11) ymeHnue HaXOAUThH B PA3IMYHBIX HCTOUYHMKAX MH(POPMALUIO, HEOOXOAUMYIO ISl PEIICHUs] MaTe-
MaTHYECKUX MPOOJIEM, U MPEJCTABIATL €€ B MOHATHOM (hopMe; MPUHUMATh PELICHNE B YCIOBUAX He-
MOJTHOM ¥ M30BITOYHON, TOUHOM U BEPOSITHOCTHOM MH(pOPMALINY;

12) ymeHne NOHUMAaTh U UCII0JIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAMIIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBbI U JIp.) AJIs WLIIOCTPALUU, UHTEPIIPETALINN, apIyMEHTALUH;

13) ymeHue BbIIBUraTh TMIIOTE3bI MIPU PEILIEHUH Yy4EOHBIX 3a/a4 U MOHMMAaTh HEOOXOIMMOCTh MX
IIPOBEPKHU;

14) ymeHue npUMEHSATh UHIYKTUBHBIE U JENYKTUBHBIE CIOCOOBI pacCyXICHUH, BUAETh Pa3IUYHbIE
CTPATETUHU PELICHUS 3a/1a4;

15) noHumMaHue CylIHOCTH AITOPUTMUYECKUX NPEANUCAHUI U yMEHHE 1eHCTBOBAaTh B COOTBETCTBUU
C IIPEIJIOKEHHBIM aJITOPUTMOM;

16) yMeHue caMOCTOSTENIbHO CTaBUTh LI€JIM, BEIOUPATh U CO3JaBaTh aJlrOPUTMBI JUIs pelIeHus yueo-
HBIX MaTEMaTUYECKUX MPOoOIeM;

17) ymeHue MIaHUPOBATh U OCYILLECTBIIATh JAEATEIbHOCTb, HAIIPABICHHYIO Ha PELICHUE 3ajjay uccle-
JOBATEIbCKOIO XapaKTepa;

npeomemmule.

1) oBnagenue 6a30BbIM MOHATHIHBIM alapaToOM 10 OCHOBHBIM pa3jielaM COJEepKaHUs; MpeIcTaBie-
HUE 00 OCHOBHBIX M3YyYaeMbIX MOHSITHSX (YUCIIO, TeoMeTprudecKkas Qurypa, BEKTOp, KOOPIUHATHI)
KaK BOKHEHIIMX MAaTeMaTHYECKUX MOJENSX, IMO3BOJISIIOIIMX OMUCHIBATh M M3Yy4aThb peajbHbIe MPO-
IIECCHI U SIBJICHMS;

2) ymeHHue paboTaTh C TE€OMETPUYECKUM TEKCTOM (aHaJIM3UPOBATh, M3BJIEKATh HEOOXOAUMYIO MH-
(dbopMaInio), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICIIH B YCTHON M MUCBMEHHOW pPedYHu C MpPUMEHe-
HUEM MaTeMaTHUYeCKON TePMUHOJIOTUH U CUMBOJIMKH, UCTIOJIb30BATh PA3IUYHbIE I3bIKW MAaTEMaTHKH,
MIPOBOJNTH KJIACCU(UKAIINU, JIOTUICCKHUE OOOCHOBAaHMS, JOKA3aTelIbCTBA MATEMAaTHYCCKUX YTBEP-
JKICHUI;

3) oBlazieHNe HaBBIKAMHU YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCIICHHUIA;

4) oBaJCHUE TCOMETPUYCCKUM S3BIKOM, YMEHUE HCIIOJIB30BATh €ro I OMHCAHUS MPEIMETOB OK-
pPYXKalolIero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN W H300pa3UTENbHBIX YMEHUH,
MPUOOPETEHNE HABBIKOB TEOMETPHUSCKUX TIOCTPOSCHUH;

5) ycBOeHHE CUCTEMATHUYECKUX 3HAHUN O MIOCKUX (PUTypax U WX CBOMCTBAX, a TAKXKE HAa HATJISTHOM
YpOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHHUE MPUMCHSITh CUCTCMATHUICCKUE 3HAHUS
0 HUX JIJISl pelIeHHs] TeOMETPHUYECKHUX U MPAKTUYECKUX 3a/1a4;

6) yMeHUe H3MEPSTh JJIMHBI OTPE3KOB, BEIMUUHBI YTIIOB, HCIIOJIB30BATh (DOPMYIIBI JIJIST HAXOXKICHUS
MEPUMETPOB, IJIOIaIel U 00BEMOB FEOMETPUUECKUX PUTYD;

7) yMEeHHE PUMEHSTH U3ydEHHBIC MOHATHS, PE3YJIbTAThI, METOJIBI IS PEIICHUS 3a]1a4 MPAKTUICCKO-
ro xapakTepa W 3aJa4 U3 CMEXHbBIX JUCHUIUIMH C MCIOJNb30BAHUEM MPU HEOOXOJUMOCTH CIIPaBOY-
HBIX MaTepUaJIOB, KABKYIIATOPA, KOMIIBIOTEPA.

Harasignasi reomeTpust

BeInmyckHUK Hay4uTCs:

1) pacrio3HaBaTh Ha YepTekax, PUCYHKAX, MOJENSIX U B OKPY)KAIOIIEM MHUpPE MIOCKHE U MPOCTPAHCT-
BEHHbBIE T€OMETpUYECKHE (PUTYPBI;

2) pacnio3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO Mapaljiesienunesaa, NpaBuiIbHON TUpaMuIbl, IH-
JUHAPA U KOHYCAa;

3) ompenenarh Mo JUHEWHBIM pa3MepaM pa3BEPTKU (QUIyphl JIMHEHHBIE pa3Mepbl caMoil GUrypsl u
Ha000pOT;

4) BBIYUCTATH 00BEM MPSAMOYTOJIBHOTO Mapasiiesenunesaa.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMbCA

5) evluucnames 06vEMbL NPOCMPAHCIBEHHBIX 2€OMEMPUYECKUX DUy, COCMAGIEHHBIX U3 NPIMO-
V20IbHbIX NAPANeNenuneoos;

6) yenybums u pazeums npedcmasieHus. 0 RPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX GuUeypax;

7) npumensame nonamue pasgEPMKU 0I5l bINOIHEHUA NPAKMUYECKUX PACUEMO8.



I'eomerpuueckue purypbi

BrInnyckHMK HayduTcs:

1) moab30BaTHCS A3BIKOM FEOMETPHUH AJIs OMUCAHUS MPEIMETOB OKPYXKAIOIIEro MUPa U UX B3aUMHO-
T'O PACIIOJIOKCHHS,

2) pacro3HaBaTh U M300pa)kaTh HA YEpPTEKaX M PUCYHKAX reoMeTpruueckre (GUrypsl U Ux KOHPUry-
paruu;

3) HaXOOUTh 3HAYECHUS JUTHH JIUHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHHUS, IPaTyCHYIO MEPY YIJIOB
ot 0 mo 180°, mpuMeHss ompeneneHus, CBOUCTBA U MPHU3HAKH (PUTYP U UX IJIEMEHTOB, OTHOLICHHUS
¢duryp (paBeHCTBO, MOJ00KME, CHMMETPHH, TTIOBOPOT, MapauIeIbHBINA IEPEHOC);

4) onepupoBaTh C HAYATLHBIMH TOHATUSMUA TPUTOHOMETPHUH U BBITIOIHATH JIEMEHTAPHBIC ONIEpaIlun
HaJ QYHKIHUSIMHU YTJIOB;

5) pemarth 3aa4M Ha JIOKA3aTeIbCTBO, OMUPASICh HA M3yYECHHBIC CBOWCTBA (UTYP U OTHOIICHUHN Me-
KAy HUMH U IPUMEHSISI U3y4YeH HbIE METO/IbI I0Ka3aTeNbCTB;

6) pemaTh HECIOXHBIC 3a7]a4M Ha MOCTPOCHHE, IPUMEHSSI OCHOBHBIE aJTOPUTMBI IIOCTPOCHUS C TO-
MOIIBIO LIUPKYJIS U JIMHEUKH;

7) pemaTh MPOCTEUITNE INITAHUMETPUICCKUE 3a1a4U B TIPOCTPAHCTRBE.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCA

8) osnaoemv memodamu pewenus 3a0a4 Ha BLIYUCIEHUS U OOKA3AMENLCMEA. MEMOOOM OM NPOMUE-
HO20, MemoooM No00OUs, MEMOOOM Nepebopa 8APUAHMOE8 U MEMOOOM 2eOMEeMPUYECKUX MeCm MO-
yex;

9) npuobpecmu onvim npuMmeHeHUs. aAneeOPAUUECKO20 U MPULOHOMEMPUHECKO20 Annapama u uoeu
OBUIICEHUSL NPU PEUUEHUU 2eOMEeMPUYECKUX 3A0aY,

10) osradems mpaouyuonHoil cxemotl pewenus 3a0a4 Ha NOCMPOECHUE C NOMOUbIO YUPKYJISL U TUHEl-
KU: AHAIU3, NOCMpOeHue, OOKA3amenbCmeo U UCCie008aHue;

11) nayuumocs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2COMEMPUUECKO20 MeCma MmoyeKk u me-
MoooM 000U,

12) npuobpecmu onvim ucciedosanus c8oNUCmMse NIAHUMEMPULECKUX GUIYP ¢ NOMOUbIO KOMNbIOmep-
HbIX NPOSPAMM;

13) npuobpecmu onvim evinonnenus npoekmos no memam: «I eomempuueckue npeobpazoeanus Ha
niockocmuy, «I[locmpoenue ompeskoe no ghopmyner.

HN3mepeHue reoMmeTpu4ecKUX BeJTUYHH

BBITyCKHUK HAY9IHUTCS:

1) ucnonp30BaTh CBOWCTBA U3MEPEHHUS JUIHH, TUIOIIAEH W YIJIOB MPH PEIICHUU 3a/1a4 HAa HAXOXKJIe-
HUE JUTUHBI OTPEe3Ka, JUTMHBI OKPYKHOCTH, JJTUHBI TyTH OKPYKHOCTH, TPATyCHONH MEpPhI

yria;

2) BBIYUCIIATD JUTMHBI IUHEHHBIX 3JIEMEHTOB (DUTYp M UX YIJIBI, UCTIOIB3YS (DOPMYIIBI JUTHHBI OKPY K-
HOCTH U JJTUHBI TyTH OKPY>KHOCTH, (DOPMYIIBI TUIOIIa e GuUryp;

3) BBIYUCIIATH TUIOIMIAAHN TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, MApajlIeIOrPAMMOB, TPAeni, KPYroB
U CEKTOPOB;

4) BBIYHCIIATH JTUHY OKPYKHOCTH, JUTHHY JYTH OKPYKHOCTH;

5) pemiats 3a/1a4M Ha JOKA3aTENbCTBO C UCMOJIB30BaHUEM (DOPMYIT ATUHBI OKPY>KHOCTH U JAJTUHBI Y-
'Y OKPY>KHOCTH, (hopMyII TuIoIaaen puryp;

6) pemaTh IPaKTHYECKUE 3a/1a4H, CBSI3aHHBIC C HAXO0XKJICHUEM T€OMETPUUECKUX BEIUYUH (UCTIONb3YS
IpH HEOOXOIUMOCTH CITPABOYHUKH U TEXHHUYECKHE CPEIICTBA).

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCL

7) evruuciame naowaou Gueyp, coCmasienHbix u3 08yx uiu bojiee npsamMoy2oibHUKO8, Napaiieno-
2PAMMO8, MPey20NbHUKOS, Kpyed U CeKmopa;

8) sbluucasMb NAOWAOU MHOS0Y2ONLHUKOS, UCHONb3YSI OMHOWEHUS PABGHOBEIUKOCIU U PABHOCOC-
MAaeIeHHOCMU;

9) npuobpecmu onvim npumeHeHUs. aAneeOPAUUECKO20 U MPULOHOMEMPUHECKO20 ANNapama u uoeu
OBUIICEHUS NPU PeUeHUU 3A0aY HA 8bIYUCTIeHUEe NI0WA0eli MHO20Y20IbHUKOB.



Koopaunarsi

BrIlTyCKHMK HayduTCA:

1) BBIUUCIATH JUIMHY OTpPEe3Ka M0 KOOPJIMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAUHATHI CEPEAUHBI OT-
pe3Ka;

2) UCIOJIb30BaTh KOOPJAMHATHBIN METOA JIIsl U3yYEHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buvinycknux noayuum 603mMoiCHOCMb HAYUUMbCSL

3) osnademv KOOPOUHAMHBIM MEMOOOM PeUeHUs: 3a0ad HA SbIYUCICHUE U OOKA3AMENbCME0,

4) npuobpecmu onvlm UCNONb308AHUS KOMNBIOMEPHBIX NPOSPAMM OISl AHAU3A YACHHBIX CYYAE8
83AUMHO20 PACNONONHCEHUS OKPYHCHOCIEN U NPAMBIX,

5) npuobpecmu onvim evinonnenus npoekmos Ha memy «lIpumenenue KOOpOUHAMHO20 Memooa npu
peuteHuly 3a0ay Ha 8blYUCIeHUe U OOKA3AMeNbCMBOY.

BekTopsbl

BrInyCKHMK Hay4duTCs:

1) onepupoBath ¢ BEKTOpaMH: HaXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 33/IaHHBIX T€OMeTpUYe-
CKH, HaXOJHUTh BEKTOP, PABHBII MPOU3BEICHHUIO 33JaHHOTO BEKTOPA Ha YHUCIIO;

2) HaXOJUTh JIJIsl BEKTOPOB, 33JaHHBIX KOOpAWHATAMHU: JUIMHY BEKTOpPa, KOOPAMHATHI CYMMBI U pa3-
HOCTHU JIBYX U O0Jiee BEKTOPOB,

KOOpPJUHATHI IPOU3BEICHUS BEKTOpA HA YUCIIO, IPUMEHSA MPU HEOOXOIMMOCTH COUYETaTENbHbIH, Me-
PEMECTUTENBHBIN U PACIIPEACTUTEIbHBIN 3aKOHBI;

3) BBIUUCIATH CKAISPHOE MPOU3BEIEHUE BEKTOPOB, HAXOAUTh YrOJ MEXIY BEKTOpaMH, yCTaHABIHU-
BaTh MEPIICHIUKYIIIPHOCTD MPSIMBIX.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCA

4) osnrademv 6eKMOPHBIM MEMOOOM OIS PEULeHUs. 3A0a4 HA 8bIYUCIEHUE U OOKA3AMENbCMEO;

5) npuobpecmu onvim evinonnenus npoekmos na memy «llpumenenue 6ekmopHo2o memooa npu pe-
WleHUY 3a0ay Ha 8blYUCTIeHUe U OOKA3AMENbCMBOY.

1. Conep:xkanue y4yeOHOIr0 nmpeamMera, Kypca
7 kaacc (684, 24 B HeneJ110)

1. HauanbHble reomeTpuyeckue cpeaenus (7 4)
[Ipocreiiimue reomerpuueckue (Urypsl: mpsiMasi, TOUYKa, OTPE30K, Jyd, yroi. [loHaTrue paBeHcTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIIIOB. MI3MepeHHue oTpe3KoB, JUIMHA oTpe3ka. W3-
MEpEeHHE YTJIOB, IpagycHas Mepa yria. CMexXHble U BEepTHKaIbHBIE YIJIbI, UX cBoWcTBa. Ileprnenau-
KYJISIPHBIE MIPSIMBIE.
OcHoénas yenv - CACTEMAaTU3UPOBATh 3HAHUS yYalUXCs O MPOCTEHIINX TeOMETPUYECKUX Gurypax u
UX CBOMCTBaX; BBECTH MOHATHE PaBEHCTBA (HUTYD.
B nanHOHN Teme BBOAATCS OCHOBHBIE T€OMETPUYECKUE MOHITHUS M CBOKMCTBA NMTPOCTEUIINX T€OMETPH-
4eCcKUX (UTYyp Ha OCHOBE HATJISAHBIX MPEICTABICHUN yyalluxcs myTeM 0000IEH s OUEBUIHBIX UIIH
M3BECTHBIX U3 Kypca MaTeMaTHku 1-6 kiiaccoB reomerpuueckux (aktoB. [loHsATHE akCMOMBI Ha Ha-
YaJbHOM 3Tane 00y4eHUs: He BBOAMUTCS, M CAMU aKCHOMBI He (hOpMYIUpYyIOTCs B iBHOM BHJe. HeoO-
XOJIUMBbIE UCXOJIHBIE MOJIOKEHHSI, HA OCHOBE KOTOPBIX M3y4YalOTCsl CBOMCTBA T€OMETPUUYECKUX QUTYD,
NPUBOASATCA B onucaresnbHOi dopme. IIpuHIMNHUATbHBIM MOMEHTOM JIaHHOW TEMBI SIBJISIETCS BBEJIE-
HUE MOHATHUSA PABEHCTBA I€OMETPUUYECKUX (UTYp Ha OCHOBE HAIJIAHOTIO MOHATHS HanoxeHus. Omn-
pENeIeHHOE BHUMAaHUE JOJDKHO YAEIATHCS MPAKTUYECKUM MTPUIIOKEHUSAM IN€OMETPUYECKUX MOHSATUMH.
2. TpeyroabHuku (14 )
Tpeyronbuuk. [lpuzHaku paBeHCTBa TpeyrojdbHUKOB. Ileprnenaukynsp xk npsimoid. Menuansl, Ouc-
CEKTPHUCHI U BBICOTHI TPEYTrOJIbHUKA. PaBHOOEPEHHBIN TPEYroJbHHUK U €ro CBOMCTBA. 3a7ayM Ha IMO-
CTPOEHHE C ITOMOIIBIO UPKYJIA U JIUHEHKH.
OcnosHas yenv - BBECTH MOHATHE TEOPEMBI; BHIPa0OTaTh yMEHHUE JJOKA3bIBaTh PABEHCTBO TPEYroJb-
HHKOB C IIOMOIIBIO U3YYEHHBIX MIPU3HAKOB; BBECTH HOBBIN KJIACC 33/1a4 - HA TOCTPOEHHUE C ITOMOIIBIO
LUPKYJIS U JINHEHKH.
[Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB SBISIOTCS OCHOBHBIM pabOYMM amnmapaToM BCEro Kypca reo-



MeTpuu. JlokazarenabcTBO OOJBIIEH YaCTH TEOPEM Kypca U TakXkKe pelieHre MHOTUX 3a]a4 IPOBOIUT-
csl 10 CJeAyIoUIel cxeme: MOMCK PaBHBIX TPEYTOJIbHUKOB - 00OCHOBAHUE UX PABEHCTBA C MOMOIIBIO
KAaKOro-TO IIPU3HAKa - CJIEJCTBUS, BBHITEKAIOLIUE M3 PAaBEHCTBA TPEYroJbHUKOB. [Ipumenenue npu-
3HAKOB PABEHCTBA TPEYI'OJBbHHUKOB MPHU PEIICHUM 3a/1a4 JA€T BO3MOKHOCTh IOCTENEHHO HaKarllu-
BaTh OIIBIT NPOBEJICHUS J0KA3aTEIbHbIX paccykiaeHui. Ha HauanbHOM 3Tarne u3ydeHus U MnpuMeHe-
HUS IPU3HAKOB PaBEHCTBA TPEYTOJHLHUKOB 11€1€CO00pa3HO MCIONIb30BaTh 3aJaul ¢ TOTOBBIMU Yep-
TEXaMH.

3. MapamnenbHbie npsiMbie (9 4)

[Ipu3Haky napamieabHOCTH NPAMBIX. AKCMOMa NapajuleabHBIX NpsMbIX. CBOMCTBa NapaienbHbIX
MPSMBIX.

OcHoénas yenv - BBECTH OJHO U3 BAKHEHIIMX MOHATUN - NOHATHE MapajuIeNbHBIX MPSIMBIX; 1aTh
MepBoe MpeJCTaBlieHne 00 akcuoMax M aKCHOMaTHYeCKOM METOJ/I€ B T€OMETPHUHU; BBECTH aKCHOMY
MapajuIeIbHbIX IPSIMBbIX.

[Ipu3Haku ¥ CBOMCTBA MapauIeIbHBIX MPSMBIX, CBSI3aHHBIE C yIiIaMH, 00pa30BaHHBIMU IIPH Iepece-
YEHUM JABYX HPSIMBIX CEKYyIEH (HAKpecT JEeKalUMHU, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIH-
POKO HCHOIB3YIOTCS B JajbHEHIEeM MpU U3YUYEHUU YEThIPEeXYroJbHUKOB, MOAOOHBIX TPEYrOIbHU-
KOB, IIPY PEILIEHUH 33J]a4, a TAK)KE B KypCce CTEPEOMETPHUH.

4. CooTHOIIEHHUSI MeKIy CTOPOHAMH H YIJIaMH TpeyrojibHuka (16 1)

Cymma yrnoB TpeyroiabHuka. COOTHOILIEHHE MEXIy CTOPOHAMM U yrilaMu TpeyrojpHuka. HepaBen-
CTBO TpeyroJibHHKa. [IpAMOyronbHble TPEYroJbHUKH, UX CBOMCTBA M IIPU3HAKU paBeHCTBA. PaccTosi-
HUE OT TOYKH J10 IpsAMOM. PaccTosiHue Mex 1y napauienbHbIMu npsiMbIMuU. [locTpoenue TpeyrosibHu-
Ka [0 TPEM DJIEMEHTAM.

OcHosHas yenb - pacCCMOTPETh HOBBIE MHTEPECHBIC M BaXKHBbIE CBOWCTBA TPEYTrOJIbHUKOB. B maHHOM
TE€M€ JI0KA3bIBAETCS OJIHA U3 BAXKHEHMIINX TEOPEM T€OMETPHUU - TEOpPEMA O CYMME YIJIOB TPEYTOJIbHHU-
ka. OHa MO3BOJISET 1aTh KIACCU(PUKAIUIO TPEYTrOIBHUKOB 110 yriiaM (OCTPOYTOJIBHBIN, TPSIMOYTOJIb-
HBIM, TYMOYTOJBHBIN), a TaK)K€ YCTAHOBUTH HEKOTOPHIE CBOWMCTBA WM MPHU3HAKU PABEHCTBA MPSIMO-
YT OJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHe paccTosSiHUS MEXIy NapajuleIbHBIMU MPSIMBIMUA BBOAUTCA HAa OCHOBE JOKa3aHHOM IpenBa-
PUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKU KaXKJ0M M3 JIBYX MAapajuIeNIbHBIX MPSIMbBIX PABHOYAAICHBI
OT JIpyrod mpsiMoil. DTO MOHITHE UIPAET BaKHYIO POJb, B YACTHOCTH UCIOJb3YeTCsS B 3aJadyax Ha
IIOCTPOEHHE.

[Ipu pemienun 3agad Ha MOCTPOEHHE B 7 Kjlacce ClENyeT OTPaHUYUTHCS TOJIBKO BBIIOJHEHHUEM U
OIHMCaHUEM MOCTPOCHUS UCKOMOM (UTyphl. B OTIAENBHBIX Clydasx MOXHO MPOBECTHU YCTHO aHAIIU3 U
JI0Ka3aTeJIbCTBO, @ AJIEMEHTHI UCCIIEOBaHMS JOJKHBI IPUCYTCTBOBATh JIMIIL TOI/Ia, KOTAAa 3TO Oro-
BOPEHO YCJIIOBHEM 3aJ1a4H.

5. lloBTOpenue. Pemenue 3aaau (4 4)

8 kaacc (68 4, 24 B Hee10)
1. YerbipexyronbHuku (14 )
MHOroyroapHUK, BRITYKJIBIH MHOTOYTOJIBHUK, YeThIpeXyroybHUK. [lapamienorpamM, ero cBOMCTBa U
npu3Haku. Tpanenus. [IpsmoyronsHuk, poM0O, KBaapaT, ux cBoiicTBa. OceBas U LEHTpaIbHAs CUM-
METpHH.
OcHognas yenv - U3y4nTh HAaNOOJIEe BAKHBIE BUIBI YETHIPEXYTOJILHUKOB - TTapaJuIeIorpaMM, MPsiMo-
YTOJBHUK, pOMO, KBaapaT, Tpameluio; 1aTh MpeacTaBieHne o Gurypax, 00aammnx 0CeBOU WIH
LEHTPAIBHON CUMMETPUEM.
JlokazarenbcTBa OOJBITMHCTBA TEOPEM JAHHOW TEMBI M PEIICHUS] MHOTHUX 3aJa4 MPOBOISTCS C TO-
MOIIbIO MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IO3TOMY MOJIE3HO UX OBTOPUTH B Hayajie U3y4eHUs
TEMBL.
OceBasi U LEHTpalbHAs CUMMETPUN BBOJSTCS HE KaK MpeoOpazoBaHUE TUIOCKOCTH, a KaK CBOMCTBA
T€OMETPUUYECKNX (DUTYp, B YACTHOCTH UETHIPEXYTOJIBHUKOB. PaccMOTpeHue 3THX MOHATHN KaK JABH-
YKEHUH MIIOCKOCTH COCTOUTCS B 9 Kiacce
2. Ilnomaas (14 4)
[lonsTe muomaau MHOroyroibHuKa. [lnomanu npsMoyroyibHUKa, TapajljiesorpaMma, TpeyrojabHHU-



ka, Tpaneunu. Teopema [Tudaropa. [1no1mans 4eTbIpeXyroiabHUKA.

OcnosHas yenv - PaCIIUPUTh U YIIIYOUTh MOJIy4EHHBbIE B 5-6 Kilaccax MPEICTABICHUs ydalluxcs o0
M3MEPEHUH U BBIYUCICHUH IUIONIA/IeH; BEIBECTH (hOPMYJIBI IIIOIIACH MPSMOYTOJIbHUKA, Tapaieo-
rpamMma, TpeyroJibHUKa, Tpalelny; JoKa3aTh OHY U3 IJIaBHBIX TEOpEM reoMeTpuu - Teopemy Iuda-
ropa.

BeiBog opMyi [uIsl BEIUMCIIEHUS IUIOIIAZeH MPSMOYTOJIbHUKA, MapajielorpaMMa, TpeyrojabHHKa,
TpalneLyuy OCHOBBIBAETCS HA ABYX OCHOBHBIX CBOMCTBaX IUIOIIAJEH, KOTOPbIE IPUHUMAIOTCS UCXOs
U3 HaIVIAJHBIX MPEACTaBIECHUH, a Takke Ha popMyie IIomaay KBaapara, 000CHOBaHNUE KOTOPO He
ABIISICTCSA 0053aTEIbHBIM ISl yJaIuXCs.

HeTpaauunoHHOM 1151 IKOJIBHOTO Kypca SBJSETCA TeopeMa 00 OTHOLICHUH IIoUIaiell TpeyroabHu-
KOB, UMEIOIIMX IO paBHOMY yrily. OHa HO3BOJIIET B JAJbHEHIIEM JaTh MPOCTOE J0KA3aTEIbCTBO
IIPU3HAKOB 1101001 TPEYTrOJBbHUKOB. B 3TOM COCTOUT 0J1HO U3 IPEUMYIECTB, 00YCIOBIEHHBIX paH-
HUM BBEJICHUEM IMOHATHS IIOIIAH.

JlokazarenbcTBO TeopeMbl [Indaropa ocHoBbIBaeTCsl Ha CBOMCTBax Imuiowmaned u Gopmynax ans
IUIOIIAZel KBagpaTa U NpsSMOYToJibHUKA. J[oka3piBaeTcs Takxke Teopema, oopaTHas teopeme Iluda-
ropa.

3. llogo06ubIe TpeyroabHUKH (19 4)

ITonoGHble TpeyroiabHukH. IIpusnaku monoOust TpeyronbHUKOB. IIpuMeHeHue mogobus K jJokasza-
TEIbCTBY TEOpPEM M perieHuo 3aaad. CuHyc, KOCUHYC M TaHIE€HC OCTPOro yria MpsSMOYrOJbHOTO
TPEYrOJIbHUKA.

OcnosHas yenb - BBECTH TIOHSATHE TIOAOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPHU3HAKH 1TO100US Tpe-
YIOJIBHUKOB U MX IPUMEHEHHUS; CHENIaTh IEPBBIM IIar B OCBOCHUM YYalMMUCS TPUTOHOMETpUYE-
cKoro ammapara reomerpun. Onpenenenue moJgoOHBIX TPEYTOJILHUKOB JTAeTCs HE HAa OCHOBE MPeo0-
pa3oBaHus MOJ00Ms, @ Yepe3 PABEHCTBO YIJIOB U IPONOPLMOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.
[Tpu3Haku Mo100Ms TPEYTrOIBLHUKOB TOKA3bIBAIOTCS C TIOMOIIBIO TEOPEMBI 00 OTHOIICHUH TUIOMIAICH
TPEYrOJIbHUKOB, UMEIOIINX [10 PABHOMY YTIIy.

Ha ocHoBe mpu3HakoB 1mopoOus JOKa3bIBaeTCs TeOpeMa O CpeAHEH JIMHUM TPeyrojbHUKa, YTBEp-
KICHUE O TOUKE MEPECEYEHUs] MEIUAH TPEYTrOJIbHUKA, a TAKKE J1Ba YTBEPKIAEHUS O IIPONOPLY OHAJIb-
HBIX OTpe3Kax B MPsIMOYTOJIbHOM TpeyrojbHuKe. J[aeTcs mpeacTaBieHne o MeTojie NoJo0us B 3a/1a-
4yax Ha IIOCTPOCHHE.

B 3akiroueHne TeMbl BBOJATCS DJIEMEHTBHI TPUTOHOMETPHUH - CUHYC, KOCUHYC ¥ TAHT€HC OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. Okpyxuocts (17 4)

B3anmHoe pacnionoxeHue npsiMoi U OKpYKHOCTH. KacaTenbHasi K OKpYy>KHOCTH, €€ CBOMCTBO U MPHU-
3HaK. lleHTpanpHble M BIMCaHHBIE yIUIbl. YeThlpe 3aMedaTebHble TOUKM TPEYroJibHUKa. Brincannas
U ONMCaHHAs OKPYXXHOCTU. BrmcaHHbIe M ONHMCaHHBIE YETHIPEXYTOAbHUKU. OKpYXKHOCTh Diinepa.
MeTtpuueckue COOTHOUIEHHS B OKPY’KHOCTH: CBOMCTBA CEKYIIMX, KaCATEIbHBIX, XOPJ.

OcHogénas yenv - paCIIUPUTh CBEJIEHUS 00 OKPYKHOCTH, MOJTYUYEHHbIE YYalIUMUCS B 7 Kilacce; U3y-
YUTh HOBBIE (DAKTHI, CBSI3aHHBIE C OKPYKHOCTHIO; TO3HAKOMHUTD YUAILIUXCS C YETHIPbMS 3aMeuaTellb-
HBIMHM TOYKaMH TPEYrOJIbHUKA.

B naHHOI1 TeMe BBOAMTCS MHOI'O HOBBIX IOHSATUN U PACCMATPUBAETCSI MHOTO yYTBEPKACHUMN, CBS3aH-
HBIX C OKPY)KHOCTBIO. [[71s1 X yCBOEHUS ClleZlyeT yeNIUTh OOJbIIOe BHUMAaHUE PEICHHIO 3aay.
VYTBepKIeHUs O TOUKE MepecedeHns: OUCCEKTPUC TPEYTOJIbHUKA M TOUYKE MEePEeCeUeHHs CePeAMHHBIX
MEPIEeHIUKYJISIPOB K CTOPOHAM TpPEYTrOJIbHUKA BBIBOISTCS KakK CIEICTBUS U3 TEOPEM O CBOMCTBAX
OMCCEKTPUCHI YIJIa U CEPEMHHOTO MEPIEHANKYIsApa K 0Tpe3Ky. TeopeMa o TOUKe mepecedyeHus Bbl-
COT TpPEeyroJibHUKa (WM UX MPOJOHKEHHI) TI0Ka3bIBAETCsl C TIOMOIIbIO YTBEPKIECHUS O TOUKE Tepe-
CEUEHUs CEPEIMHHBIX MEPIEHANKYIISAPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIMCAHHOW B TPEYTOJILHUK M OMHCAHHOW OKOJIO HEro, pac-
CMaTpPUBAIOTCA CBOMCTBO CTOPOH ONMCAHHOTO YETHIPEXYIOJbHUKA U CBONCTBO YIJIOB BIMCAHHOIO
YeThIPEXyroJibHUKa

5. lloBTOopenue. Pemenue 3ana4 (4 1)

9 kjaacc (68 4, 24 B HeeI10)



1. BexTopsl. MeTroa koopaunat (18 1)

[Tonsitue Bexktopa. PaBeHCTBO BeKkTOpOB. C0)KEHHE M BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uuciio. Pa3znoxkeHne BekTopa Mo JBYM HEKOJUIMHEApHBIM BekTopaMm. Koopaunarsl Bektopa. [Ipo-
CTeHIlne 3a/1a4yi B KOOpJMHATAX. Y paBHEHUs OKPYKHOCTU U IpsMoi. [IpumeHeHre BEeKTOpOB U KO-
OpJIMHAT TIPH PEILICHUH 3a]1a4.

OcHogHas yenb - HAyYUTh YYalIUXCs BBIOJIHATH JEHCTBUS HAJ BEKTOPAMHU KaK HAIPaBIEHHBIMU OT-
pe3KaMHu, 4TO BAKHO ISl IPUMEHEHHUSI BEKTOPOB B (PH3UKE; TTO3HAKOMHTH C MCIIOIH30BAHUEM BEKTO-
POB M METOJIa KOOPAUHAT IPU PEIICHUH 'eOMETPUUECKHX 3a/1a4. BekTop onpeaensieTcs Kak Hampas-
JICHHBIA OTPE30K W ACHCTBHS HAJl BEKTOPAMHU BBOSTCS TaK, KaK ATO MPHUHATO B (U3MKE, T. €. KaK
JEHCTBHS C HaIpaBJICEHHBIMH OTpe3kamu. OCHOBHOE BHHMAaHME JOJDKHO OBITH YIEJIEHO BhIpabOTKE
YMEHUH BBINOIHATH ONEpaIiy HaJl BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI MO MIPpaBUIaM TPEYroJbHUKA U
napajuiesiorpaMma, CTPOUTh BEKTOP, PaBHBIA Pa3HOCTU ABYX JAHHBIX BEKTOPOB, a TaKke BEKTOP,
pPaBHBIN MPOU3BEACHUIO JAHHOTO BEKTOpa Ha JaHHOE uKcio). Ha mpumepax nmokasbiBaeTcs, Kak BEK-
TOPBI MOTYT MPUMEHSTHCS K PELICHUI0 FreoMeTpuuecKux 3anad. JlemoHnctpupyercs 3¢(HeKTUBHOCTh
MpUMEHEHHUST (OpPMYJ I KOOPIWHAT CEPeIUHBI OTPE3Ka, PACCTOSIHHUS MEXIY JBYMS TOUYKAMH,
YpaBHEHUN OKPYKHOCTH M MPSMOIl B KOHKPETHBIX M'€OMETPUYECKHX 3a/layax, TeM CaMbIM JaeTcs
MPEJICTaBICHUE 00 N3YICHUH I€OMETPUYCCKHUX (UTYP C TIOMOIIBIO METOIOB aireOpshl.

2. CooTHOLICHHS MEKAY CTOPOHAMM M YIJIaMH TpeyroJabHuka (11 4)

CkansipHoe npousBezieHue BeKTOpoB. CHUHYC, KOCHHYC, TAHT€HC U KOTaHTeHC yria. TeopeMbl CUHY-
COB U KOCHUHYCOB. Pemienue TpeyronsHuKoB. DopMyIibl, BhIpa)aronye Mioliaib TPeyrojibHUKa: Ye-
pe3 JABE CTOPOHBI U YTOJl MEXKIy HUMH, Yepe3 MepUMETP U paanuyc BIIUCAHHOU OKpyxHOCTH. Dopmy-
na ['epona. CkajiipHOE NPOU3BEACHUE BEKTOPOB U €r0 IPUMEHEHUE B TEOMETPUUECKUX 3a/1ayax.
OcHosHas yenv - Pa3BUTh YMEHUE yUalUXCsl PUMEHSTh TPUTOHOMETPUYECKUI anmapar Mpu perie-
HUU TeomeTpuyeckux 3anad. Cunyc u kocunyc jtoodoro yria ot 00 go 1800 BBOASATCS C MOMOIIBIO
€AMHUYHON TMOJYOKPY>KHOCTH, TOKa3bIBAIOTCS TEOPEMBbl CUHYCOB M KOCHMHYCOB W BBIBOJUTCS €IIIE
onHa (opMyIia MIOAAN TPEYroJbHUKA (TTOJIOBUHA MPOU3BECHHS ABYX CTOPOH HA CUHYC yIja MEX-
Iy HUMH). DTOT almapar IpUMEHSETCSl K PelICHUI0 TpeyrolbHUKOB. CKaIspHOE MPOU3BEICHUE BEK-
TOPOB BBOJUTCS KakK B ¢u3HKe (MPOU3BEICHNUE JJIMH BEKTOPOB HA KOCHUHYC yriia Mexay HuMmH). Pac-
CMaTPHUBAIOTCSI CBOWCTBA CKAJISIPHOI'O IIPOU3BEJAEHUS U €r0 MPUMEHEHHUE IIPU PEIIEHUH T€OMETpUY e-
ckux 3ama4. OCHOBHOE€ BHHMAHHE CJIEYET YACIUTH BBIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUH
TPUTOHOMETPUYECKOTO amnmapaTa npy perieHu TeOMETPUUECKUX 3a1ad.

3. linHa OKPYKHOCTH M TWIomAaAbL Kpyra (12 u)

[IpaBunbHBIE MHOTOYTONBHUKHA. OKPYKHOCTH, OMKUCAHHASI OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA U
BrHcaHHasi B Hero. [locTpoeHne mpaBUIIBHBIX MHOTOYTOJBHUKOB. JlnmnHa okpykHocTu. I[lmomans
Kpyra.

OcHosHas yens - pacIupUTh 3HAHUE YUYAIIUXCSl O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATUSI JTHHBI
OKPY>KHOCTH U TJIOIIAAH Kpyra U GopMyInbl isl UX BbIUMCIEHUS. B Hayane TeMbl gaercs ompeene-
HUE€ TPABUJIHLHOTO MHOTOYTOJBHHUKA M PACCMATPUBAIOTCA TEOPEMBI 00 OKPYKHOCTSIX, OIMHMCAHHOW
OKOJIO MPAaBUJILHOI'O MHOTOYT'OJIbHUKA W BOMCAaHHOW B Hero. C MOMONIbIO ONKUCAHHOW OKPYKHOCTHU
pemaroTcs 3aJa4d O TOCTPOSHUH MPaBUIIBHOTO IECTUYTOJBHUKA M MPABHWIHLHOTO N -YTOJbHUKA,
€CJIM J1aH MPABWIbHBIA N-yronbHUK. DOpMyIsibl, BhIpaXKarollue CTOPOHY MPAaBUIBHOIO MHOTOYTOJIb-
HUKa ¥ PaJinyC BIIMCAHHOW B HETO OKPY)KHOCTH 4Yepe3 PaJnyC OMUCAHHON OKPYXHOCTH, HCIIOIb3Y-
I0TCS TIPU BBIBOJIE (POPMYIT JJIMHBI OKPYKHOCTH U TUIOIIAAX Kpyra. BelBoa onupaeTcss Ha MHTYUTHB-
HOE TPEJCTaBICHUE O Tpelesie: MPU HEOTPAaHWYEHHOM YBEIWYEHUW YHCIa CTOPOH MPABUIBHOTO
MHOT'OYTOJIbHHKA, BIIMCAHHOTO B OKPY>KHOCTh, €r0 MEPUMETP CTPEMUTCS K JUIMHE 3TOW OKPYKHOCTH,
a TUTOIAb - K TUIOIIAM KPyra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

4. IBuxenns (8 1)

Otobpaxenue 1uiockoctu Ha cebs. [lonarue nBwxkenus. OceBas W eHTpalbHas cummeTpun. [la-
panenbHbiit nepeHoc. [ToBopot. Hanoxxenust u neuxenus. [Ipumepst qBrxkeHUs GUTyp.

OcHosHas yenb - TO3HAKOMHUTH YYAIIUXCS C TIOHATUEM JBWIKEHUS U €T0 CBOWCTBaMH, C OCHOBHBIMH
BHUJIaMH JIBUJKEHUM, CO B3aMMOOTHOILICHUSMH HAJIO)KEHUN U JBUKEHUU. J|BUKEHUE TIIOCKOCTH BBO-
JUTCSL KaK OTOOpaKeHHE TUIOCKOCTH Ha ce0sl, COXpaHsIoIee pacCcTosTHuE MeX Ty Toukamu. [Ipu pac-
CMOTPEHHUH BUIOB JBHKEHHUI OCHOBHOE BHUMAaHUE yJIESIeTCS MOCTPOSHUIO 00pa30B TOUEK, MPSIMBIX,



OTPE3KOB, TPEYTOJIbHUKOB IPU OCEBON U LIEHTPAIbHONW CUMMETPUSX, MAPAIIEIBHOM IEPEHOCE, MMO-
BopoTte. Ha 3¢ (exkTHBIX mpuMepax MoKa3bpIBAETCS MPUMEHEHHE JIBUKEHUHN MIPU PELIEHUU Fe€OMETpU-
yeckux 3aaad. [loHATHE HaNOXEHUsI OTHOCUTCS B IaHHOM KypCe K UMCILy OCHOBHBIX NMOHATHH. [{oka-
3bIBAETCS, YTO MOHATHUSA HAJOXKEHUS M JABMIKEHHS SBJSIFOTCS SKBUBAJIEHTHBIMM: JII000€ HaJI0KEHUE
ABIISICTCA JIBMDKEHUEM IUIOCKOCTH M 00paTHO. M3ydeHue moKa3zaTelbCcTBA HE SIBISIETCS 00S3aTellb-
HBIM, OJJHAKO CJIEIyeT PACCMOTPETh CBSI3b NOHATUM HAN0KEHUS U JIBUKECHUS.
5. HauaabHble cBeleHUs U3 cTepeomMeTpuu (8 1)
IIpenmer crepeoMerpun. I'eomeTpuyeckue Tena U MOBEPXHOCTH. MHOrOrpaHHMKM: MpHU3Ma, Hapal-
JeNnenune ], nupamuia, GopMyibl Ui BBIYACICHUS UX 00beMOB. Tena M MOBEPXHOCTU BpalllCHUS:
LWINHAP, KOHYC, cdepa, map, GopMybl A1 BBIYMCICHUS UX IUIOIIAeH NOBEpXHOCTEH U 00BEMOB.
OcHogénas yenv - 1aThb HAYAIBHOE IPEJICTABICHUE O TEJaX U MMOBEPXHOCTAX B IIPOCTPAHCTBE; IIO3HA-
KOMHTb YUaIIUXCsl ¢ OCHOBHBIMH (POpPMYJIaMU JIUIsl BBIYUCIICHUS TUIOIAAeH IOBEPXHOCTEH U 00BEMOB
Ten. PaccMoTpeHre npocTeNInX MHOTOTPaHHUKOB (IIPU3MBI, TapajlIesIeNuIe a, IMpaMuibl), a Tak-
e TeJl U MOBEPXHOCTEH BpalleHus (LMIMHIPA, KOHYca, cepbl, 11apa) NPOBOAUTCS HAa OCHOBE Ha-
ITISAHBIX TIPE/ICTaBICHUH, 0e3 NpUBJICUCHHUS akCHOM crepeoMeTpun. Popmynbl GOpMyIbl sl BbI-
YUCIICHUS IJI0IIaAei OOKOBBIX MOBEPXHOCTEN MIMHAPA M KOHYCa MOJy4YaroTCs ¢ MOMOIIBIO pa3Bep-
TOK 3TUX MOBEPXHOCTEH, (hopMyna miomaau cepsl IpuBOaAUTCS 6€3 000CHOBAHUSI.
6. O0 akcuomax reomerpuu (2 4)
becena 00 akcuomax no reomerpuu. IloHsATHE 00 aKCMOMAaTUYECKOM ITOCTPOEHUU TeoMeTpuHu. 1Lt
NOCTyJIaT DBKJINJA U €r0 UCTOPHSL.
OcnosHas yenw - 1aTh OoJiee TIIyOOKOE MPEACTABICHHE O CHCTEME aKCHOM IIJIAaHUMETPUHU U aKCHOMa-
TUYECKOM MeToze. B naHHO# TeMme paccka3bplBaeTcsi O Pa3jIMYHbIX CHCTEMax aKCHOM I'€OMETPHH, B
YaCTHOCTH O Pa3IMYHBIX CIIOCO0AX BBEJCHHS MOHATHS PaBEHCTBA QHUTYD.
7. lloBTOpenue. Pemenue 3aaau (9 v)

IlepeuyeHb MPoOeKTHBIX padoT

7 kaace

Tembl IpoeKToB:
3aueM HYKHBI [TapajljIesIbHbIE NIPSMBbIE
IIpoBemmuBanue npssMoil HAa MECTHOCTH
WcTopus napamienbHbIX NPSIMbIX
38 monyraeB wiM Kakoi y MeHsl pocT? (pa3IryuHble eTMHUIIbI ITTUHBI)
3aBUCUMOCTh KOJIMYECTBA OTPE3KOB OT YKCIIA TOYEK, OTMEUYEHHBIX Ha IPSIMOM
N3mepenns Ha MECTHOCTH B UCTOPUH HALLETO Kpast
N3mepuTenbHble TPpUOOPHI — HAIITN TOMOIIHUKH
3aueM u3y4daTb reoMeTpuro. ['eoMeTpust BOKpYT Hac
I'eomeTpus - ogHa U3 caMbIX JPEBHUX HAYK
«Tpu KuTa» TEOMETPUN, O TPEX NPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
«3amedarenbHble TOUKU TPEYTOIbHUKA
«CocraBieHue napkera U3 IpsIMOYTOJIbHBIX TPEYTOJIbBHUKOB)
«/luzaiin 000€B U3 TPEYroJIbHUKOBY
«HapsgHoe oz1es1710 U3 TpeyroJIbHUKOBY
[TapannenbHOCTh B apXHUTEKTYpE
Nntro3un napanienbHOCTH IPU IOCTPOEHUH YEPTEKEN
HepaBeHnctBa TpeyronbHUKa.
TpeyronbHuKM BOKpYT Hac. TaliHbI, KOTOpbIE XPAHAT TPEYTOJIbHUKH.
«I"eomeTpHst U1 UICKYCCTBO»
«IIpakTUKO-OpHUEHTHUPOBAaHHBIE TEOMETPUUECKUE 3aTaUN»
«IlocTpoeHune HUPKYJIEM U JTUHEHKON»
«OpHa 3a7aua — 1Ba peLICHUs

8 kiacc
TeMbl MPOEKTOB:
OTH pa3HO0Opa3HbIe YETHIPEXYTOJIbHHUKH.




UeThlpexyrojJbHUKU BOKPYT Hac.

CeMelcTBO YEeThIPEX YT OJIbHUKOB.

YeThIpeXyroJbHUKU Ha KJI€TYaToi Oymare.

YeThIpexyrojJbHUKU B CTPOUTENIBCTBE U APXUTEKTYPE.

PemoHT cBO€iIT KOMHATEHI,

3aceBaeM MPUILIKOJIbHBIN Y4aCTOK,

Onpenenenne BbICOTHI 3/1aHNUs, AEPEBA, PACCTOSAHUS 1O HEJOCTYITHON TOYKU

Boruncnenue IIHMHBI OKPYKHOCTH OBITOBBIX IPEIMETOB, UMEIOUINX KPYyriIyto Gopmy (cTakaH, Ta-
pelika, BEIpO KOBEp UT.J.), CO3/1aHUE PAa3INYHBIX Y30pOB U3 OKPYKHOCTEN

CocraBnenue nHGOPMAIIMOHHOTO CIPABOYHHKA 110 U3YUEHHOMY MaTepuaity

9 kJaacc
TeMbl IPOEKTOB:
BekTopsl B OKpy’KarolleM HaC MUPE;
[{apcTBO BEKTOPOB;
CocraBnenue KpoccBopaa 1o teme «BexkTopsh»;
Pemenue skcnepuMeHTAIbHBIX 3a7a4 10 TeMe «BeKTophI»;
BekTops! B pusuke;
[IpumeHeHne BEKTOPHOIO METO/Ia PU PELICHUH 3a/1a4 Ha BHIYMCIIEHUS U JI0KA3aTeNbCTBa.
[Ipumenenne MeTo/1a KOOPAMHAT B PA3IMYHBIX O0JIACTAX YEIOBEUYECKOM 1eATEeNbHOCTH
JlexapT — OCHOBOIIOJIOXKHUK METOAA KOOPAUHAT
CpaBHEHHME reOMETPUUECKOT0 METO/Ia U METOAAa KOOPAUHAT IIPU PELICHUH 3a]a4
[Ipermy1iecTBO UCIIOIB30BAaHUS METOIa KOOPAUHAT IIPU PEILIEHUH 3a7a4
Bonme6noe uncno «I1u»
OKpy>KHOCTb U KpYyr BOKpYT Hac. OKpyXHOCTb U IpsimMast Dilsiepa
OpHameHThI. YpaBHEHHSI OPHAMEHTOB
A B OKPY>KHOCTb $1 BIIOOUJICS 1 HA HEH OCTaHOBHIICS
A miomaae y Bac Kakas?
I'eomeTprueckue ckaszku 1o Teme «JlamHa OKpyKHOCTHY
Coznanue MyJIbTUIDIMKAMOHHBIX (uibMoB. Hanpumep: «CBeT Mol 3epkaiiblie, CKaxun». (3epKaib-
Hasl CUMMeTpus), «/{BI>KEeHNE B IPUPOJIEN.
Coznanue BUpTyanbHBIX Mojeneid. Hanpumep:« [IBuxeHne B apXUTEKType»
Coznanue npeszenranuu no teme: «lloBopor»
Coznanue npe3eHTaryu no teme: «llapannenbHbIil mepeHoc)
«MHOrOrpaHHUKHU B apXUTEKTYPE»
«OnuueTBopeHne MHOTOIPaHHUKOB U CTUXUI»
«Pa3BepTKH MHOIOIPaHHUKOB)»
AKcroMaTHYeCKOe IIOCTpOeHue reoMeTpun EBKinaa 10 COBpEMEHHOCTH
[IyremecTBue B MUp aKCHOM I'€OMETPUH
I'eomeTrpuueckue Gpurypsl B coBpeMeHHOM Mupe. ['eomerpuueckue purypsl BOKpyr Hac
MO3XHO 71 CUMTAaTh MUP F€OMETPUHU MTPABUIIbHBIM
HecrannapThble 3aauu 1o reoMeTpuu
Bunel cummerpun. CUMMETpHS B apXUTEKTYPE U KU3HU
O cpeanem apupMETHUECKHM, O CPEAHEM F'€OMETPUUECKOM, O CPEIHEM KBaJAPAaTUIHOM




3. TemaTH4YecKkoe MIAHNPOBAHUE Y4eOHOT0 MpeaMeTa, Kypca
7 KJaacc, 2 4. B HeJleJI0, Bcero 68 u.

Konn- XapakTepucTHKAa OCHOBHBIX BH/I0B JIefiTeJIb-
Paznen Tewer. Coneprianue ma- 4ecTBO HOCTH Y4YeHHMKa (Ha ypOBHe y4eOHBbIX AeHcT-
Tepuaia o
4acoB BHIi)
I'maBa |. HavaabHble 7 OOBSICHATD, UTO TAKOE OTPE3OK, JIyd, Yrojl, Kakue
reoMeTpuuyeckne cBeje- (burypsl Ha3bIBAIOTCSI PaBHBIMHU, KaK CPAaBHUBAIOT-
HUA CSl U UBMEPSIOTCSA OTPE3KU U YIJIbl, YTO TaKoe rpa-
Hauvanw | [Ipsamas u orpe3ok. JIyu 1 JlyC ¥ TpajyCHasl Mepa yrila, Kakodl yroJl Ha3blBa-
Yyajib- | U yroia €TCS MPSAMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM,
Hble CpaBHeHUE OTPE3KOB U 1 YTO TAKOE CepeIMHa OTpe3Ka U OHUcceKkTpuca yria,
reoMer- | yrjioB KAKHE yIJIbl HA3bIBAIOTCA CMEXXHBIMU U KaKHE BEp-
puue- | V3MmepeHue oTpe3KoB. 2 TUKAJIBbHBIMU;, (OPMYIIUPOBATh U OOOCHOBBIBATH
CKHe N3mepenue yrios YTBEPKJIECHHUSI O CBOMCTBaX CMEXHBIX M BEpPTH-
cene- | IlepnennukynsapHele mps- 1 KaJbHBIX YTJIOB; OOBSCHSITh, KaKue MpsSMble Ha-
HUA MbI€ 3BIBAIOTCA NEPHEeHAUKYIAPHBIMH; (HOPMYIHUPO-
Pemenue 3anau 1 BaTh U OOOCHOBBIBATh YTBEP)KIEHUE O CBOICTBE
KonTponbnas padora Nel 1 JIBYX MpAMBIX, NMEPHEHAUKYIAPHBIX K TPEThEW;
u3o0paxaTh W pacrno3HaBaTh YKa3aHHBIE IIPO-
cTeiliue GUrypsl Ha YepTexax; pelarb 3aJauH,
CBSI3aHHBIE C ATUMU NPOCTEUIINMU PUTYypaMu

I'maBa 1l. Tpeyroabuu- 14 OOmbsicHATh, Kakas (urypa Has3bIBae€TCs Tpe-
KH YTOJIbHUKOM, YTO TaKO€ BEPIINHBI, CTOPOHBI, yT-
Tpe- [lepBbIii IpHU3HAK paBEeH- Jbl WU IIEPUMETP TPEYIrOJbHHMKA, KaKOW Tpe-
yroJib- | CTBa TPEYTOJbHUKOB 3 YTOJBHUK Ha3bIBACTCS PaBHOOEIPEHHBIM U Ka-
HUKH | MenuaHbl, OMCCEKTPUCHI KO PaBHOCTOPOHHUM, KaKue€ TPEYTrOJIbHUKHU Ha-
Y BBICOTHI TPEYTOJIbHUKA 3 3BIBAIOTCSl PAaBHBIMH;, M300pakaThb M pacro3Ha-
Bropoit u Tperuit npu- BaTh HA YEpTEXax TPEYrOJbHUKHU U UX DIIEMEH-
3HaKW PaBEHCTBA Tpe- Tbl; (GOPMYJIHUPOBATH U J0KA3bIBaTh TEOPEMBI O
YTOJIbHUKOB 3 NpU3HAKaX pPaBEHCTBA TPEYrOJbHUKOB; 00bBsiC-
3ajaun Ha NOCTPOEHUE 2 HATb, YTO HA3bIBACTCS MEPIEHIUKYISIPOM, IpPO-
Pemrenne 3amau 2 BEJIEHHBIM M3 JTAHHOW TOYKHM K JTAaHHOW IPSMOM;
KonTponbnas padota No2 1 (dbopmynupoBaTh U JOKa3bIBaTh TEOPEMY O TMeEp-

HNeHJUKYJsApe K NpsIMOil; 00BACHATH, KAaKHE OT-
PEe3KU Ha3bIBAIOTCS MEJUAHOM, OMCCEKTPUCON U
BBICOTOM TpeyrojbHuKa; (OpPMYIUPOBATH MU
JI0OKa3bIBaThb TEOPEMbI O CBOMCTBax paBHOOE-
PEHHOI'0 TPEYroJIbHUKA; pellaTh 3aJadyH, CBS-
3aHHBIE C NMPU3HAKAMHM PaBEHCTBA TPEYTrOJbHU-
KOB M CBOICTBaMHU PaBHOOEIPEHHOI'O TPEYIoib-
HUKa; (OPMYIUPOBATH ONpPEAEICHUE OKPYKHO-
CTH; O0BSACHATH, YTO TAKOE LIEHTP, PaANYC, XOp-
Jla 1 IMaMeTp OKPYXKHOCTH; peniaTh npocTeifime
3aJa4ud Ha MOCTpoeHHe (MOCTPOEHHUE yriia, paB-
HOTO JaHHOMY, IOCTPOEHHE OHMCCEKTPUCHI yTJa,
IIOCTPOEHNE NEPNEHIUKYISPHBIX MPSIMBIX, IO-
CTPOCHHE CePEeINHBI OTPE3Ka) U 0oJiee CIOKHbBIC
3a/laud, HUCIONb3YIOUINE YyKa3aHHbIE INPOCTEN-
1II1€; COMOCTABIAThH MOJy4YEHHBIN pe3yabTaT C yc-
JIOBUEM 3a/laud; aHAJU3UpPOBaThb BO3MOXHbBIE
clydau




I'maa 1. ITapanens-
HbIe NpsIMbIe

@opMyIIUpOBaTh OMNpEACNCHUE MNapauIeIbHbIX
MPSIMBIX; OOBACHATH C MMOMOUIbIO PUCYHKA, KaKHe

Mapan- | Ilpuznaku napaniens- yribl, 0Opa3oBaHHbIE MpPU NEPECEYCHHH JBYX
Jejib- | HOCTU JBYX NPSIMBIX 3 OpSIMBIX CEKYILEH, Ha3bIBAIOTCS HAaKpecTyexkKa-
HbIE AKcroMa napaniesbHbIX LUIMMH, KaKue OJAHOCTOPOHHHMH M KaKHE COOT-
npsiMble | IPSIMbIX 3 BETCTBEHHBIMHU; (OPMYJIMPOBaTh U JIOKA3bIBaTh
Pewenue 3amau 2 TEOPEMBI, BBIpAXKAIOUIME MPU3HAKU NapauIeiib-
KonTponbnas padora Ne 3 1 HOCTHU JIBYX HPSMBIX; OOBSICHSATH, YTO TAKOE aAK-
CHOMBI TEOMETPHH U KaKHWe aKCHOMBI YXKe HC-
MOJIb30BAINCH paHee; (OpMyIUpOBaTh aAKCHOMY
napayieNbHBIX NPSMBIX U BBIBOJUTH CIEICTBHUS
u3 Heé; GOopMyITUPOBAThH U I0KA3bIBATh TEOPEMBI O
CBOMCTBaX MapauIeIbHBIX MPSIMBIX,
oOpaTHbIe TeOpeMaM O MpHU3HAKax HapajuiedbHO-
CTH, CBSI3aHHBIX C HAKPECT JIEXKaIIUMH, COOTBET-
CTBEHHBIMU M OJJHOCTOPOHHHMMH YTJIAMH, B CBSI3U
C 3TUM OOBACHATH, YTO TAKOE YCIOBHUE U 3aKJIIO-
YeHHUE TEeOpeMbl, Kakas TeopeMa Ha3bIBaeTcs
00paTHOM MO OTHOUIEHUIO K JAHHOW TEOpPEME;
OOBSICHATH, B 4E€M 3aKJIIOYAETCS METOJ JOoKa3a-
TEJBCTBA OT NMPOTHUBHOTO: (HOPMYITHPOBATH U JIO-
Ka3bIBaTh TEOPEMBbI 00 yriax C COOTBETCTBEHHO
HapaJuIeIbHBIMA | TIEPIICHIUKYIISIPHBIMUA  CTOPO-
HAMM; pelaTh 3a/ladyd Ha BBIYHMCIEHHUE, JO0Ka3a-
TENbCTBO M IIOCTPOEHHUE, CBSI3aHHBIE C Mapai-
JICNIbHBIMH NPSIMBIMU
I'maBa |V. CoorHome- 16 DopMyIMpOBaTh U JOKa3bIBaThb TEOPEMY O CyMME
HHUSI MEXIYy CTOPOHAMHU YIJI0B TPEYroJIbHUKA U €€ CJIEeJCTBUE O BHEIIHEM
U yrjJaMu TpPeyroJibHu- yrie TpeyrojbHUKa; TPOBOAUTH KiIacCU(PUKAINIO
Ka TPEYroJIbHUKOB 1O yriiaM; GopMyIupoBaTh U J10-
Cootr- | CymMa yrioB Tpeyrob- Ka3bpIBaTh TEOPEMY O COOTHOUICHMSIX MEXAY CTO-
HOIlle- | HUKa 2 pOHaMU U yrjiaMU TpeyrojbHUKa (MpsMOe H
HHUS COOTHOIIICHUS MEXKTY oOpaTHOE YTBEPXKIECHUs]) U CIEACTBUS U3 HEE,
MEKIY | CTOPOHaMH W YIJIaMH TEOpEMY O HEPABEHCTBE TPEYroJbHUKA; (OPMY-
CTOPO- | TPEyrojbHUKA 3 JUpPOBaTh M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
Hamu u | KonTponsHas pabora Ne 4 1 IPSIMOYTOJIBHBIX TPEYTOJbHUKOB (IMPSIMOYTOJIb-
yraamu | IIpsMoyronbHsble Tpe- HBIM TpeyroiabHUK ¢ yriaom 30°, mpuU3HaKu paBeH-
Tpe- YTOJIBHUKHU 4 CTBa MPSMOYTOJIbHBIX TPEYroJbHUKOB); (hopMyu-
yrojb- | Iloctpoenue Tpeyroib- poBaTh OINpENeieHHUs. PacCTOSHUSA OT TOYKH 10
HHKAa | HUKA 10 TPEM DJIEMEH- OpsIMOI, PacCTOSHUS MEXIy NapaielbHbIMU
Tam 2 MPSMBIMU; pellaTh 3aJaydl Ha BBIYMCIEHUE, JI0-
Pemenue 3amau 3 Ka3aTeJIbCTBO U IOCTPOEHUE, CBA3AaHHBIE C COOT-
Kontponbnas pabora Ne 5 1 HOIIECHUSIMA MEXIy CTOPOHAMH W YIJIAMH Tpe-
YroJbHUKA U PACCTOSIHUEM MEXIYy HapaylielbHbI-
MU TIPSMBIMH, TIPU HEOOXOJMMOCTH MTPOBOJIUTH IO
XOJly pELIeHHUsI JONOJIHUTENbHbBIE TOCTPOCHHUS, CO-
MOCTaBJIATh MOJYYEHHBIH pe3ylbTaT C YCIOBHU-
€M 3aJaud, B 3aJa4ax Ha MOCTPOEHHUE HCCIENO-
BaTh BO3MOYKHBIE CITydau

IToBTOpenue. Pemenne 4

3agauv




8 kaace

Konu- XapaKTepuCTHKA OCHOBHbIX
Pasen Tembl. Coneprxkanue qyecT- BH/I0B 1eATEeILHOCTH yqeimlca
MaTepuaa BO 4a- (Ha ypoBHe y4eOHBIX JeiicT-
COB BHii)
I'naBa V. YerbIpéx- 14 OOBSCHATH, YTO TAaKOE JIOMaHasi, MHOTOYTOJIbHHK,
YrOJbHUKH €ro BEpIIHHBI, CMEXHBIE CTOPOHBI, JHArOHaJH,
Yerpl- | MHOrOyroiabHuKH 2 n300paxaTh W PAcCIO3HABaTh MHOTOYTOJIBHUKH Ha
péx- [Tapannenorpamm u Tpa- YyepTeKax; MOKa3bIBaTh AEMEHThl MHOTOYTOJbHU-
yroJib- | rneuus 6 Ka, €ro BHYTPEHHIOIO M BHEIIHIOI O0JacTH;
Hukn | [IpsamoyronsHuk, poMo, bopMyIHpoBaTh OIpPEAeNIEHUE BBIMTYKIOTO MHOTIO-
KBaJpar 4 YroJIbHUKa; N300pakaTh M PAaclO3HABATh BBITYKJIIbIC
Pemenue 3anau 1 Y HEBBINYKJIbIE MHOTOYTOJIBHUKU; (POPMYIUPOBATH
KonTponbnas padora Nel 1 U JIOKa3bIBaTh YTBEPXKJICHUSA O CYMME YIJIOB BbI-
MYKJIOTO MHOTOYTOJBHUKA M CyMME €ro BHELIHUX
YIJ0B; OOBACHATH, KAKUE CTOPOHBI (BEPIIMHBI) ye-
THIPEXYTOIbHUKA HA3bIBAIOTCS MPOTUBOMOIOKHBIMU;
(dopMynupoBaTh  ONpENENIEHUs] MapajjesorpaMmma,
Tparenuy, paBHOOSAPEHHOW U MPSAMOYTOJBHON Tpa-
Nenuid, TpSIMOYTrOJIbHUKA, pom0a, KBajapaTa; H30-
OpaxaThb M pacro3HaBaTh 3TH YETHIPEXYTOJIbHUKU;
(bopMyIHpOBAThH U JI0OKA3bIBATh YTBEPKACHUS 00 UX
CBOICTBax W MpHU3HAKAaX; pellaTh 3aJa4ydl Ha BbI-
YUCJIEHHUE, J0Ka3aTeIbCTBO U IOCTPOEHHE, CBS-
3aHHBIE C 3TUMHU BUAAMH YETHIPEXYTOIbHUKOB; 00B-
SICHATh, KaKWe JIBE TOYKU HA3BIBAIOTCS CHMMETPHY-
HBIMH OTHOCHUTEJIBHO MPSAMOM (TOUKH), B KAKOM CITy-
yae (hurypa Ha3pIBaeTCsi CHMMETPHUYHOMN
I'nasa VI. Iliomaae 14 OOBICHATH, KaK MPOU3BOJUTCS M3MEpPEHHUE MJIoIa-
Ilno- | Ilmomaas MHOTOYTOJIb- JIel MHOTOYTOJBHUKOB, KAKHE€ MHOTOYI'OJIbHUKHU
maab | HUKa 2 Ha3bIBAIOTCA DPABHOBEIUKMMH U KaKHE PaBHOCOC-
[momaau napanieno- TaBJICHHBIMU; (OPMYIHUPOBATH OCHOBHBIE CBOMCTBA
rpaMMma, TpeyroJbHUKa U MJIomae U BBIBOAUTH C UX MOMOIIBI0 (HOPMYIIBI
Tpaneuuu 6 iomaneil NpsSIMOYrojbHUKa, MapajulesiorpaMMma,
Teopema I[Tucdaropa 3 TpeyrojbHHUKa, Tpanenuu; GopMyIupoBaTh U JOKa-
Pemenue 3anau 2 3bIBaTh TeOpeMy OO0 OTHOIIEHWHU IIomanel Tpe-
KonTpomnbnas padora No2 1 YTOJBHUKOB, UMEIOIINX 10 paBHOMY yriy; (hopmy-
JTUPOBATh U JOKa3eiBaTh TeopeMy [ludaropa u o0-
paTHyIO eif; BeIBOAUTH (hopmyny ['epona ans mio-
aJ1 TPEeYroJibHUKA; pellaTh 3aJaydl Ha BbIUKCIIE-
HUE M JI0Ka3aTelIbCTBO, CBS3aHHBIE C (opMylaMu
riomasnen u reopemoit [udaropa
I'nasa VII. IlogodHbIe 19 OOBSACHATH MOHATHE MPOMOPLUUOHATBLHOCTU OTpPE3-
TPEYroJbHUKH KOB; (hOpMyIUpOBaTh ONpeaeIeHHUs OJ0OHBIX Tpe-
IMono6- | Onpenenenue NOAOOHBIX YTOJIBHUKOB U Kod(hdumuenta nogodus; Gopmynu-
HbIE TPEYTOJIbHUKOB 2 poBaThb W JOKa3blBaTh TEOPEMbI: 00 OTHOIIEHUH
Tpe- [Tpu3znaku nmoxoOus Tpe- TUIOIAJIeH MOAOOHBIX TPEYTOJIBHUKOB, O MPHU3HAKAX
yroJib- | YTOJIbHUKOB 5 noao0us TPEeyroJbHUKOB, O CpeAHEN JMHUU Tpe-
Huku | Kontponsnas pabota Ne3 1 YTOJIbHHKA, O IEPECEUEHNHN MEIUAH TPEYTOJIbHUKA, O

[Ipumenenne momoous
K J0Ka3aTelbCTBY TEO-

MMPOMOPHUOHAJIBHBIX OTPE3Kax B MPAMOYTOJIbHOM
TPECYTOJIbHUKE, O6’b${CH$ITB, 4TO TAaKO€ METOJ II0Od0-




Oust B 3a/1a4axX Ha MOCTPOEHHE, U MPUBOJUTH MPHU-
Mepbl TPUMEHEHHUSI 3TOTO METO1a; OOBICHATH, KaK
MOHO HCIOJIb30BaTh CBOWCTBA MOJOOHBIX Tpe-
YIOJBbHUKOB B HU3MEPHUTCIBHBIX paboTax Ha MeCT-
HOCTH; OOBSICHSTh, KAK BBECTHU ITOHSATHE ITOJO00MS 11
MPOU3BOJIBHBIX (BUTYpP; (HOPMYIHPOBATH OMpEicIie-
HUS ¥ WLTIOCTPUPOBATh MOHSITHS CUHYCA, KOCHHYCA
W TaHTeHCAa OCTPOro yrja HpsSMOYIOJIBHOIO Tpe-
VIOJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKJIECTBO M 3HAUCHHUS CUHYCA, KOCHH Y-
ca u TanreHca miusa yrio 30°, 45°, 60°; pemars 3a-
Jla4d, CBSI3aHHBIC C TTOJ00MEM TPEYTrOJIbHHUKOB, JJIs
BBIUYMCIICHUSI  3HAYCHUH  TPUTOHOMETPUUYECKHUX
(GYHKIHMA HMCIOJIB30BaTh KOMITBIOTEPHBIC MPOrpaM-
MBI

HccnenoBaTh B3aMMHOE PACIIOJIOKEHHE NPAMON H
OKPYKHOCTH; (hOPMYJINPOBATh ONPEJCIICHUE Kaca-
TEIbHOU K OKPY>KHOCTH; (pOPMYJIHUPOBATh U JOKA3bI-
BaTb TCOPEMBI: O CBOMCTBE KACATEIBbHOMU, O IPU3HA-
K€ KacaTeJlbHOM, 00 0Tpe3Kax KacaTellbHbIX, IPOBE-
JNEHHBIX U3 OJIHOM TOYKH; (OPMYJIHUPOBATH MOHATHS
LEHTPAJIBHOIO YIJIa U IPaJyCHON MEPBI AYT'H OKPYXK-
HOCTH; (OPMYITUPOBATH M JOKA3bIBATH TEOPEMBI: O
BIIMCAHHOM YTJI€, O IPOU3BEIECHUHU OTPE3KOB IIe-
pecekaromuxca xopa; GpopMyaupoBaTh U JT0Ka3bl-
BaTh TEOPEMBI, CBSI3aHHBIE C 3aMe€YaTeIIbHBIMU TOY-
KaMU TPEYroJIbHUKA: O OMCCEKTpuce yria M, Kak
CIEACTBHE, O IIEpEeCeUYeHUH OMCCEeKTpPHUC Tpe-
YTOJbHUKA; O CEPEAVNHHOM IIEpIICHIUKYISPE K OT-
pe3Ky M, KaK CIEICTBHUE, O IEPECECUCHUU CEpPEeNUH-
HBIX IEPIECHIHUKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA,
0 TEPECeYEHUH BBICOT TPEYroJIbHUKA; (HOPMYIUPO-
BaTh OIPEICIICHNUS] OKPYKHOCTEM, BIUCAHHON B MHO-
TOYrOJIbHUK U ONMCAHHOM OKOJO MHOIOYIOJIbHUKA,
bopMynupoBaTh M J10Ka3bIBaThb TEOPEMBI: 00 OK-
PY’KHOCTH, BIMCAHHOW B TPEYroOJIbHUK; 00 OKpYyX-
HOCTH, ONKMCAHHOM OKOJIO TPEYTrOJIbHHUKA; O CBOU-
CTBE CTOPOH OIMCAaHHOI'O YETHIPEXYTOJBHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOI'O YETBIPEXYrOJbHUKA;
pemiarh 3aJa4yd Ha BBIYMCIICHHUE, J0KAa3aTeIbCTBO U
IIOCTPOEHHUE, CBS3aHHBIE C OKPYXHOCTBIO, BIIH-
CaHHBIMU U ONKMCAHHBIMHU TPEYrOJIbBHUKAMU U 4e-
THIPEXYTOJBHUKAMU; HCCIEN0BAaTh CBOMCTBA KOH-
¢burypanuii, cBI3aHHBIX C OKPY)KHOCTBIO, C TIOMO-
IIbI0 KOMITBIOTEPHBIX NMPOrPaMM

PEM U PELLICHHUIO 3a1a4 7
CoOTHOLICHUS MEXKTY
CTOpOHAMH U yTJIaMHu
MPSAMOYTOJIBHOTO Tpe-
yrOJIbHUKA 3
Kontponbnas padota No4 1
I'nasa VIII. Oxpyx- 17
HOCTh

Oxpy:xk- | KacaTenbHas K OKpyx-

pPYyX- HOCTHU 3

HOCTH LlenTpanpHbIC U BIIUCAH-
HBIE YIJIbI 4
UYeTsipe 3aMevaTeNIbHbIC
TOYKH TPEYTrOJIbHHUKA 3
Bnucannas u onucasn-
Hasl OKPYKHOCTH 4
Pemenue 3anau 2
Kontponbnas padota Ne5 1
IloBTOpenue. Pemmenune 4

3agav




9 kiacce

Koun- XapakTepuCcTHKA OCHOBHBIX BH/IOB J1esi-
Tembi. ConepikaHnue mare-
Paznen puaia 4eCcTBO TeJbHOCTH YYE€HUKA (HA YPOBHE Y4eOHbIX
4acoB AeiicTBHI)
[ToBTOpEeHHE Kypca reoMeT- 2
puu 8 kjacca
I'naBa | X. BekTopbl 8 @opMyIUpOBaTh ONPEIEICHU U HIUIKOCTPU-
BekTtopsi | [TonsTue BekTopa 2 pOBaTh MOHATHUS BEKTOPA, €r0 JJIMHBI, KOJIJIU-
MeTton CrnosxeHre U BEIYUTAHUE HEapHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATh
KOOPAU- | BEKTOPOB 3 BBEJICHUE NOHATUN U JEUCTBUM, CBA3AHHBIX C
HAT YMHOXEHHE BEKTOpA Ha BEKTOpPaMH, COOTBETCTBYIOIIMMU MPUMEPaMHU,
yucio. [Ipumenenue BeKkTo- OTHOCSIIIUMUCS K (U3MUYECKUM BEKTOPHBIM
POB K pELICHUIO 3a/1a4 3 BEJIIMUMHAM; IPUMEHSATh BEKTOPHI U JEHCTBUS
HaJ HUMHU IPH PEIICHUU TE€OMETPHUECKHUX 3a-
a4
I'maBa X. Metoa koop/au- 10 OOBSCHATh U WIUTFOCTPUPOBATH MOHATHS Tpsi-
HAT MOYTOJIFHOW CHUCTEMBI KOOPJIHWHAT, KOOPAUHAT
Koopaunatsl BekTOpa 2 TOYKH U KOOPJMHAT BEKTOPA; BHIBOJAUTH U HC-
IIpocrelimue 3a1a4u B KO- I0JIb30BaTh IPHU pEHICHUH 3a1ad (GopMyIbl
OpAMHATaX 2 KOOpAMHAT CEpelMHbI OTPe3Ka, JJIUHBI BEKTO-
YpaBHEHHS OKPYKHOCTH U pa, pacCTOSHHS MEXAy JBYMS TOYKAMH,
npsIMOi 3 yYpaBHEHHS OKPY>KHOCTH M TIPSAMOH
Pemenue 3anau 2
Kontposbhas padora Nol 1
I'naBa Xl. CooTHOmICHUA 11 ®opMyIUpoBaTh U UIUIIOCTPUPOBATH ONpE]E-
Me:K1y CTOPOHAMU U yIJa- JIeHUsl CUHYCa, KOCHHYyCa, TaHT'€HCa M KOTaH-
MU TpeyrojabHuka. Cka- redca yrioB ot 0 g0 180°; BBIBOAUTH OCHOB-
JISIpHOE POM3Be/leHNe BeK- HO€ TPUTOHOMETPUYECKOE TOXKIECTBO U (Hop-
TOpPOB MYJIBl TIPUBENIEHHST; (POPMYIINPOBATh U JJOKA3bI-
CootHo- | CuHYC, KOCHHYC, TAHT€HC, BaTb TEOPEMbl CUHYCOB M KOCHHYCOB, NpH-
HIeHus KOTaHI'€HC yIJia 3 MEHSTh WX IPU PEHICHHH TPEYroJbHUKOB;
MEKIY CooTHo1IEHUST MEXKY CTO- OOBSCHATH, KaK MCIIOJB3YIOTCSI TPUTOHOMET-
cTOpo- pOHaMHU U yIrjlaMu TPEyroJjb- pudeckre (GopMynel B M3MEPHTEIBHBIX pado-
HAMH U HUKa 4 TaX Ha MECTHOCTH; (pOpMYyJIHpOBATH OIpejie-
yriamu CkanspHoe npou3BeeHne JI€HUS yIjla MEeXIy BEKTOPAMHU U CKaJIPHOTO
Tpe- BEKTOPOB 2 IPOU3BEJACHUS BEKTOPOB; BBIBOJAUTH (HOPMY-
yrojinHu- | Pemenue 3anau 1 Jy CKaJISIPHOTO IPOU3BEIECHUS uepe3 KOoop-
ka. Cka- | KontponbHas pabora Ne2 1 JTUHATHI BEKTOPOB; (HhOpMyIHUPOBATH U 0OOCHO-
JIAPHOE BBIBAaTh YTBEP)KJICHNUE O CBOMCTBAX CKAJISPHOTO
Npou3Be- IPOU3BENICHUS; HUCIOJb30BaTh  CKAJISPHOE
AeHHe MPOU3BE/ICHHE BEKTOPOB IIPH PELICHUU 3a7a4
BEKTOPOB
I'nasa XII. {lnuna okpyx- 12 @opMynupoBaTh ONpPEAEICHUE NMPABHIBHOIO
HOCTH M IUIOIIA/Ib KPyra MHOTOYTOJbHUKA; (OPMYIHUpPOBATH U JOKa-
JaunHa [TpaBuIbHBIE MHOTOYTOJIEHU- 3BIBATh TEOPEMBI 00 OKPYKHOCTSX, OTMHCAH-
OKPY:K- KU 4 HOHM OKOJIO IPaBUJIBHOTO MHOTOYTOJBHHUKA U
HocTu M | /ImuHA OKpYXHOCTHU H BITMCAHHOW B HETO; BBIBOAUTH M HMCIOJIB30-
IUIOIAAb | IUIOLIAJb Kpyra 4 BaTh (OPMYINBI NI BBIYUCICHHUS TLIONIATN
Kpyra Pemenue 3amgau 3 MPaBHWJILHOTO MHOT'OYIOJIbHHKA, €ro CTOpO-
Konrponsnas padora Ne 3 1 HBl W pajaMyca BIHCAaHHOW OKPYXHOCTH;
pemarh 3aJaud Ha MOCTPOCHHE MPABUIHHBIX




MHOTOYTOJBLHUKOB; OOBSICHSATh MOHSATHUS JIJIH-
HBI - OKPY’KHOCTHU U IUIOHIAJU Kpyra; BBIBO-
IUTh (QOPMYIbl A BBIYUCICHUS IUHBI
OKPYKHOCTH ¥ JJIMHBI AYTH, IUIOMIAAN Kpyra u
IJIONIAJA KPYTOBOTO CEKTOpa; MNPUMEHSTh
5T GOPMYIIBI IPU PELISHUH 3a7a4

Taasa X111, [IBuxenus 8 OOBACHATH, YTO TaKOe OTOOpaKeHUE TIIOC-
JBuaKe- [ToHsTHE NBUKECHUS 3 KOCTH Ha ce0s U B KaKOM CJy4yae OHO Ha3bl-
HUS [MapasutenbHbIi IEPEHOC U BaeTCs JBW)KCHHUEM ILIOCKOCTH; OOBSICHSATH,
IOBOPOT 3 4TO TAaKOE OCeBas CUMMETpHs, [EHTpalbHAs
Pemenue 3anau 1 CUMMETpPUs, NapauiebHbIA MEPEHOC U TOBO-
Kontponbnas padora Ne 4 1 poT; 0OOCHOBBIBaTb, YTO ATH OTOOpaXKEHUs
IUIOCKOCTH Ha ce0s SBISIOTCS JBH)KCHHUSIMU;
OOBSCHITh, KaKOBa CBSI3b MEXKIY JABHXKE-
HUSIMU W HaJOXEHUSIMH; WLTIOCTPUPOBATH
OCHOBHbBIC BH[bI JBHIKECHUH, B TOM 4YHCIE C
IIOMONIbIO0 KOMIBIOTEPHBIX MPOTPAMM
I'masa X1V. HauanbHbie 8 OOGBSACHATb, YTO TAKOE MHOTOTPAHHHUK, €ro
CBENCHMSI M3 CTEPEOMETPUM rpanu, péOpa, BEPIUIMHBI, IMATOHAIM, KAKON
Hauane- | MHororpanunku 4 MHOTOTPaHHHMK HAa3bIBACTCS BBIMYKJIBIM, YTO
HbIe cBe- | 1€71a ¥ TOBEPXHOCTH Bpalle- 4 .
Takoe N-yrojbHas mpusMa, e€ OCHOBaHHWs, 0O-
neHusi w3 | HAA .
KOBBIC T'paHu ¥ OOKOBBIC PEOpa, Kakas Mmpu3Ma
crepeo- Ha3bIBACTCS NMPAMOW M KakKas HAKIOHHOW, YTO
MeTpHH

TaKoe BBICOTA MPU3MBI, KaKas mpu3Ma Ha3blBa-
eTcd  MapajuleenuIielIoM W Kakod Ia-
paljieNienumnes] Ha3bIBA€TCA MPSMOYTOIbHBIM;
(dopmynHupoBaTh W OOOCHOBBIBATH yTBEP)KIEC-
HUSl O CBOMCTBE JMaroHaiei mapasuienenumnena
1 0 KBajpaTe JAMAroHaju MPSIMOYToJbHOTO Ma-
pajuienenumnena; o0bACHATh, YTO TaKoe 00bEM
MHOTOTPaHHHUKA; OOBICHATH, Kakoil MHOro-
TPaHHUK Ha3bIBaeTCAd MHPAMUAON, YTO TaKoe
OCHOBaHHE, BepIWHA, OOKOBBIE TpaHU, OOKO-
Bble pEOpa W BBICOTA MUPAMHUJIBI, KaKas MUpa-
MUJa Ha3bIBaeTCs MPAaBUIBHOM, YTO TaKoe
anoema MpaBUIBHONW MUPAMUIBI, OOBSICHSTH,
KaKo€ TeJIO0 Ha3bIBAETCS LIMIUHAPOM, YTO TaKOE
€ro OCh, BBHICOTA, OCHOBaHMsI, paguyc, OOKoBas
MOBEPXHOCTh, 0Opasyromue, pa3BepTka OOKO-
BOIl MOBEPXHOCTU, KaKUMU (PopMyJamMH BbIpa-
*aroTcsi 00bEM UM IuIouaab OOKOBOM MOBEpX-
HOCTH IMJIMHJIpA; OOBACHATH, KaKoe TeJIOo Ha-
3bIBAETCSl KOHYCOM, UTO TaKO€ €ro OCh, BHICOTA,
OCHOBaHHE, OOKOBas IMOBEPXHOCTb, 00pa3yro-
e, pa3BEpTka OOKOBOW MOBEPXHOCTH, KaKH-
MU (OpPMYJIaMHu BBIpakaroTcsi 00bEM KOHYca U
MJI0MaAb OOKOBOM TOBEPXHOCTH; OOBSCHSTH,
Kakasi TIOBEPXHOCTh Ha3bIBaeTCs cepoil u Ka-
KO€ TeJI0 Ha3bIBAaeTCs IIapoOM, YTO TaKOe pajau-
yc u auameTp chepsl (11apa), pacro3HaBaTh Ha
PUCYHKaX MpU3My, Mapajuieienurne], nupamu-
Ny, IWIHHIP, KOHYC, I1ap




[ O6 akenomay maanmver- 2

8. |
Mosropenne. Pemenne 1a- 7
.
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