1. IlnanupyemMbie pe3yJjbTaThl H3Y4YeHHsI Y4eOHOTro nmpeamera (Kypca)

IIporpamma oOecriedmBaeT HOCTHXKEHHUE CIICAYIOIIMX PEe3yJbTaTOB OCBOCHUS

00pa3oBaTeIbHOW MPOrPaMMBbl OCHOBHOT'O OOIIEr0 0Opa30BaHUS:

1)

2)

3)

4)

5)
6)
7)

8)

JIUUYHOCHIHbLE:

¢opMupoBaHre OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH O0YyUaIOUIMXCSI K CAMOPAa3BUTHUIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAallMU K OOYyYECHUIO U MO3HAHUIO, BEIOOPY JajbHEUIIIero oopa3oBaHusl Ha
0a3e OpUEHTHPOBKHU B Mupe Ipodeccuii u nmpodhecCuoHaAIBHBIX MPEANOYTECHUH,
OCO3HAaHHOMY MHOCTPOCHUIO MHAWBUAYAIBbHONH OOpa3oBaTEiIbHON TPAEKTOPHUM C
Y4ETOM yCTOMYHUBBIX O3HABATEIbHBIX HHTEPECOB;

(opmupoBanue LICJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTHUKH;
(opmMupoBaHre KOMMYHHKATUBHON  KOMIIETEHTHOCTH B  OOIIEHUM U
COTPYJHHUYECTBE CO  CBEpPCTHMKaMH, CTaplIiMMU WU  MJIAQJIIUMHU B
oOpa3zoBaTenbHON, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIen0BaTEIbCKOM,
TBOPUYECKOM U JPYTruX BUJIax AESITEIbHOCTH;

YMEHHUE SICHO, TOYHO, TIpPaMOTHO H3JjlaraTb CBOM MBbICIM B YCTHOH U
MNMCbMEHHON peYM, MOHUMATh CMBICI NOCTABJICHHOW 3aJlauM, BBICTpAUBATh
apryMeHTaluIo, IPUBOJAUTH NPUMEPHI U KOHTPIPUMEDHI;

KPUTUYHOCTh MBIIUJIEHUS, YMEHHUE PaClO3HaBaTh JIOTMYECKU HEKOPPEKTHHIE
BBICKA3bIBaHMS, OTINYATh TUNOTE3Y OT (paKTa;

KpEaTUBHOCTh MBILIUICHUSI, WHUIHUATHUBY, HAXOJYMBOCTb, AKTUBHOCTH IIpHU
pELICHUN Ie€OMETPUYECKUX 3a1ay;

YMEHHUE KOHTPOJHUPOBAThH IIPOLIECC M PEe3yJIbTaT Yy4eOHON MaTeMaTH4eCKOU
NEeSITEIIbHOCTH;

CHOCOOHOCTh K AMOLMOHAJILHOMY BOCIIPUSTHIO MaTe€MaTHYECKHX OOBEKTOB,
3a7a4, pEUICHUM, pPacCyXICHUN;

Memanpe().znemuble:

1) YMCHHUEC CaMOCTOATCIIBHO INNIAHUPOBATh AJBTCPHATUBHBIC IIYTH JOCTHUIKCHUSA

Leie, OCO3HAaHHO BbIOMpaTh HaubOonee >P(eKTUBHBIE CIOCOOBI pEeIICHUs
y4eOHBIX U TO3HABATEIbHBIX 3a71a4;

2) yMEHHE OCYIIECTBISATh KOHTPOJIb MO pe3yjbTaTy M MO CIOCO0y JeHCcTBUs Ha

3)

4)

5)

6)

7

YPOBHC IIPOU3BOJIBHOT'O BHUMAHHUS 1 BHOCUTDH HCO6XOI[I/IMI>IC KOPPCKTUBLI,

YMEHHE aJICKBAaTHO OIIEHUBATh MPABUJIBHOCTh WU OIIMOOYHOCTH BBITTOJTHEHUS
yueOHO# 3a1aun, €€ 0OObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOKHOCTH
e€ pelIeHus;

OCO3HAHHOE BJAJIEHUE JOTUYECKUMHU ACHUCTBUSIMH ONPEAEICHUSI TOHATHH,
00001IeHNsI, yCTAaHOBIIGHUS  aHAJOTWH, KjIacCU(PUKAIIMM Ha  OCHOBE
CaMOCTOSITEIBHOTO BBIOOpA OCHOBAaHMM W  KPUTEPUEB, YCTAHOBJICHUS
POIOBUAOOBBIX CBSI3EW;

YMEHHUE yCTAHABJIMBATh NPUYUHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKOE
paccyXJeHue, yMo3aKkiroueHne (MHIyKTUBHOE, JIEAYKTUBHOE W MO aHAJIOTHH)
U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MIPUMEHSITh U MPEOOPa30BhIBATh 3HAKOBO-CHUMBOJINYECKHE
CpeJICTBa, MOJICIIH U CXEMBI JJIsI PEIIICHUs] YYeOHBIX M MO3HABATEIbHBIX 3a7ad;
YMEHHE OpraHWU30BBIBATH Yy4Ye€OHOE COTPYJIHUYECTBO W  COBMECTHYIO
JIESITEIIBHOCTD C YUUTEIIEM U CBEPCTHUKAMU: OIIPEACHATh LENU, paCIPEaEsITh
(yHKIIMM 1 pOJIM yYaCTHUKOB, OOIIHE CITOCOOBI padOThI; yMEeHHUE padoTaTh B
rpynre: HaXOJAWUTh OOIlllee pelleHrue W pas3pemniaTh KOH(DIUKTHI Ha OCHOBE



8)

9)

10)

11)

12)

13)
14)
15)
16)

17)

COIVIaCOBAaHMsA MO3MLUMW M ydyé€ra HHTEpEeCcOB; CiyllaTh MapTHEpPA;
hopmynupoBaTh, ApryMeHTUPOBATH U OTCTAUBATh CBOE MHEHUE;
bopmupoBanne w  pa3BuTHe  y4eOHOW W OOMICMOJB30BATEIIHLCKOM
KOMIIETEHTHOCTHU B oOmactu HCII0JIb30BaHUS UH(POPMAITUOHHO-
KOMMYHUKAITUOHHBIX TexHOoJoTui (MKT-KoMneTeHTHOCTH);

(popmupoBanne nepBOHAYaAIbHBIX IIPEACTABICHUN 00 HAESIX U O METojax
MaTeMaTUKH KaKk 00 YyHHMBEPCAJIHLHOM S3bIKE HAYKH U TEXHUKH, O CPEICTBE
MOJICJIMPOBAHUS SIBICHUM U MPOILIECCOB;

YMEHHE BUJETh MAaTEeMaTUUYECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHOI CUTyalluu
B JPYTUX JUCLUIUINHAX, B OKPY KAIOUIEH )KU3HU;

YMEHHE HaxXOJIUTh B Pa3JIWYHBIX HMCTOYHUKAX HH(OpPMAIMIO, HEOOXOAUMYIO
JUISL PEUISHUsT MaTeMaTHYEeCKUX MNpOOJIeM, M MNPEJACTaBIATh €€ B IOHSITHOM
(popme; npuHHUMAaThH pelIeHHUE B YCIOBUSX HEHNOJIHON U U30BITOYHOM, TOUYHOU U
BEPOSITHOCTHOM MH(pOpMAIINY;

YMEHHE MOHUMAaTh U HCIIOJIB30BaTh MAaTEMAaTHYECKHE CPEACTBA HArJISIIHOCTH
(pUCyHKH, YEpTeXKH, CXEMbl W Jp.) IS WILTIOCTPALlUH, HWHTEPIIpETalluu,
apryMeHTaluu;

YMEHHE BBIABUIaTh THUMOTE3bl IPH PEIICHUM Y4YEOHBIX 3a/lady U MNOHUMATh
HEOOXOAMMOCTh UX MPOBEPKHU;

YMEHHE TMPUMEHSATh UHIAYKTHUBHBIE U ACAYyKTUBHBIE CHOCOOBI pacCyXICHUH,

BUACTDH PA3JIMYHBIC CTPATCIUU PCLICHUS 3aJa4q;

IIOHUMaHHC CYILIHOCTH AJITOPUTMHUYCCKUX Hpeﬂnncaﬂnﬁ u YMCHHUC
,HeﬁCTBOBaTB B COOTBCTCTBHU C IIPCHAIOKCHHBIM aJIFTOPUTMOM;

YMCHHUEC CaMOCTOATCIIbHO CTaBUTL IICJIH, BI)I6I/IpaTI> 1 co3daBaTb aJIrOPUTMBbI
JJIA pCIICHU S y‘le6HBIX MaAaTCMaTH4YCCKHX Hp06HeM;

YMCHHUEC IUIAHUPOBATHL MW OCYHICCTBIIATHL ACATCIBHOCTHL, HAIIPABJICHHYIO Ha
PCLHICHUC 3aJa4 HCCICAOBATCIIbLCKOI'O XapaKTepa;

1)

2)

npeomemmuwle:

oBjaJieHHue Oa30BbIM MOHSITHUHWHBIM ammapaToM II0 OCHOBHBIM pazjeiam
COZIepKaHUsI; TIPEJICTAaBJICHUE OO0 OCHOBHBIX H3y4YaeMbIX TIOHSTHUSX (YHUCIIO,
reomeTpuyeckass  (Qurypa, BEKTOp, KOOPJAMHATHI) KaK  BaKHEHUIIIHUX
MaTEMaTUYECKUX MOJIENIAX, MO3BOJSIOIUX OINMCHIBATH U WU3y4yaThb peajibHbIC
OPOLECCHI U SABJICHUS,

yMeHue paboTaTh C T€OMETPUYECKHM TEKCTOM (aHalIM3UpoBaTh, HU3BIIEKATHh
Heo0Xxo MMy UH(GOPMAIUIO), TOYHO U TPAMOTHO BBIpaXKaTh CBOU MBICIH B
YCTHOW ¥ MMUCBMEHHOU PEYUC NIPUMEHEHUEM MATEMATHYECKON TEPMUHOJIOTUHU
U CHUMBOJIMKH, MCIIOJIb30BaTh PA3JUYHBIE S3BIKM MATEMAaTUKH, IIPOBOIUTH
KJaccu(uUKannm, Jorunyeckue oO0OCHOBaHUsI, JOKa3aTeIbCTBA MAaTEMAaTHUYECKUX

YTBEPKICHUI;

3) oByaaeHUE HaBbIKaAMH YCTHBIX, NUCHbMEHHBIX, HUHCTPYMEHTAJIbHBIX
BBIYNCIICHMIA;

4) OBJIQJIECHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE HCHOJIb30BaTh €ro s

5)

6)

7

ONHCAaHUS MNPEAMETOB OKpPYKAKILIEr0 MHpa, Pa3BUTHUE IIPOCTPAHCTBEHHBIX
MpEeACTaBICHUI M W300pa3UTENIbHBIX YMEHHUM, NPUOOpETeHHEe HaBBIKOB
T€OMETPUYECKUX OCTPOCHUIA;

YCBOEHHE CHCTEMAaTHUYECKUX 3HAHUU O IJIOCKHMX (UTrypax M UX CBOMCTBax, a
TaK)K€ Ha HAIJISIIHOM yPOBHE — O MPOCTEHIINX HPOCTPAHCTBEHHBIX Tenax,
YMEHHE TMPUMEHSATh CHCTeMaTU4YeCKHue 3HaHUs O HHUX JUIS pelIeHUs
Te€OMETPUYECKUX U NMPAKTUUECKNUX 3a]1a4;

YMEHHUE U3MEPATh [UJIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIIOJb30BaTh
dbopmMynbl  JUISI  HAXOXACHHUS  INEPUMETPOB, IUIomage u  oObEMOB
reoMeTpuyeckux Quryp;

YMEHHE NPUMEHSITh U3YyUYEHHBIE NMOHATHUS, PE3YJIbTaThl, METOABI JJIsI PELICHUS



3aa4 IMPAaKTHYCCKOI'O XapakTepa W 3a4da4 HW3 CMCXKHbBIX OUCHUILIMH C
HCITIOJIB30BaAaHHUEM npu HCO6XOI[I/IMOCTI/I CIIPaBOYHbIX Marcpuajios,
KaJIbKYJIITOPA, KOMIIBOTECPA.

2. Conep:kanue yueOHOro npeamera (Kypca)

Harnsinnasi reomerpusi. Harmsiaaele mnpencTaBieHHsT O MPOCTPAHCTBEHHBIX
¢urypax: KyO, napaiielienuiie], NOpu3Ma, IHUpamMuaa, map, cdepa, KOHYC,
umuHAp. M300pakeHue mpocTpaHCTBEHHBIX ¢uryp. Ilpumepsr ceueHuil.

MuororpanHuku.  [IpaBWiibHBIE  MHOTOTrpaHHHKH.  [lpuMepsl  pa3BEPTOK
MHOTOTPaHHUKOB, [IJIMHPA U KOHYCA.
[Monsitue 00bEMa; €TUHULIBI 00bEma. O0BEM MPSIMOYTOJIBHOTO

napa’sesenuneaa, Kyoa.

I'eomerpuueckue ¢urypsl. IIpsmele n yrubsl. Toudka, npsiMas, NIIOCKOCTb.
OTtpe30k, Jyd. Yroiu. Buasl yrios. BepTukanbHblen CMEXHBIE yIJibl. buccekTpuca
yria.

ITapamnenenble U nepecekaromuecss npsiMmele. IleprnieHauKysipHbIE TIpSIMBIE.
Teopemsbl 0 apayIeIbHOCTH U NEPINEHAUKYJIIPHOCTH NIpsiMbIX. [lepnenaukyisap u
HakJIOHHAas K npsiMmoi. CepeqHHBIA NEPIEHAUKYJIISIP K OTPE3KY.

I'eomerpuueckoe MecTto Touek. CBOMCTBA OMCCEKTPUCHI YIila U CEPEIUHHOIO
NEPIEHAUKYJISIpAa K OTPE3KY.

TpeyronbHuk. BeicoTa, MmennaHna, GUCCEKTpUCA, CPEIHS JIMHUS TPEyroJbHUKA.
PaBHOOenpeHHbIE W pPaBHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA U IPU3HAKU
paBHOOEpeHHOro  TpeyrosibHuka. [Ipu3sHaku  paBeHCTBa  TPEYrOJIbHUKOB.
HepaBencTtBo TpeyrospHuka. COOTHOLIEHUS MEXAYy CTOPOHAMM M yIJIaMHU
TPEYTOJbHUKA.

CyMmMa yrioB TpeyroyibHuKa. BHemHue yrisl TpeyroibHuka. Teopema Paneca.
[Tonobue TpeyrompHuKOB. Ilpu3Haku nNoOHOOUsT TPEYTOJBLHUKOB. Teopema
[Tudaropa. Cuayc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOr0 yTJia MPSMOYTOJIBHOTO
TpeyroinbHuka M yrijoB oT 0 mo 180°; mpuBegeHue k ocTtpomy yriry. Pemenue
NPSIMOYT'OJIBHBIX TPEYTrOJbHUKOB. (OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
DopMyIJibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOI'0 U TOTO XK€
yria. PelnieHue TpeyrojbHHUKOB: TEOpEMa KOCHHYCOB U TEOpEMa CHHYCOB.
3amMeyaTesIbHbIE TOYKH TPEYTOJIbHUKA.

YerbipéxyronpbHuk. llapamnenorpamm, €ro  CBOWCTBA W IIPU3HAKM.
[IpssmMoyrosbHUK, KBagpaT, poMO, UX CBOMCTBA U NpU3HAKU. [panenus, cpemHss
JIMHUS Tpaleluu.

MHoroyronpHuK. Beinykible MHOroyrojibHUkH. CyMma yYTJIOB BBIIIYKJIOTO
MHOT'OYTOJIbHUKA. [IpaBuiibHbIE MHOIOYTOJIBHUKH.

OxpyxHocth U Kpyr. Jyra, xopaa. Cexkrtop, cermeHT. lleHTpanbHbIN yrod,
BIIMCAHHBIN yIroJI, BEJIMYMHA BIIMCAHHOI'O yIja. BzauMHOoepacnosioxeHue npsimon u
OKpY’KHOCTH, ABYX OKpYy»XHocTel. KacarenpHasg M cekymiass K OKPYKHOCTH, HX
CcBOMCTBA. BrimcanHbple MoNMCaHHbIE MHOTOYTOJIbHUKU. OKPY>KHOCTh, BOHUCAHHAS B
TPEYTOJIbHUK, U OKPY>KHOCTb, OIIMCaHHas OKOJIO TpPEyrojJibHUKa. BnucaHHbIE U
ONHCAHHBIE OKPYKHOCTHU MPABUIIBHOI'O MHOTOYTOJIbHUKA.

I'eomerpuueckue mnpeobpasoBanusi. [lonsitue o paBeHcTBe ¢uryp. Ilonstue o
JIBUJKEHHUM: OCE€Basi U LIEHTPaJbHAasd CHUMMETPHUH, NapalIeIbHbIA IEPEHOC, MOBOPOT.
ITonsiTHe 0 momo6uu PUrypu roMOTETHH.

IToctpoenuss ¢ mnoMoumibl0 ULHUPKYJAsd UM JUHEHKH. OCHOBHBIE 3aJadyd Ha
IIOCTPOEHMUE: JIEJE€HUE OTpe3Ka IOIoJaM; IIOCTPOCHHUE YIJa, PaBHOIO JTaHHOMY;
IIOCTPOCHUE TPEYTrOJdbHUKA II0 TPEM CTOPOHAM; IMOCTPOCHUE MNEPIEHIUKYIsIpA K
NpsIMOM; TIOCTPOEHUE OMCCEKTPUCHI yTIJia; JIEJIE€HUE OTpe3Ka Ha N paBHBIX YacTel.

Pemenne 3amay  Ha  BBIYMCIEHME, JOKA3aTCIbLCTBO U  IIOCTPOCHUE C
HCIIOJIb30BAHUEM CBOMCTB M3YYEHHBIX (QUTYP.

HN3mepenne reomerpuyeckux BeanduH. J[inmHa otpeska. PaccrostHue ot



TOYKHM 110 IIpsiMOii. PaccTosiHne Mexay napajuieIbHbIMU MIPSIMBIMU.

[leprumeTp MHOrOyroJjbHUKA.

JlnnHa OKpy>KHOCTH, YUCIIO T, JJIMHA IyTU OKpY>XKHOCTU. ['panycHas mepa yria,

COOTBETCTBHE MEXJY BEIWYMHONW LEHTPAJbHOrO yIja W JJIMHOW Jyru

OKpPY>KHOCTH.

INonsaTue 1romanu IWIOCKUX ¢uUryp. PaBHOCOCTaBiI€HHBIE W PABHOBEIIMKHUE
¢urypsl. Ilnomanes npsimoyrospHuka. [lnomany napanienorpaMmma, TpeyrojbHUKA
u tpaneuuu. [lnomanes mMHOroyronpHuka. Ilinomans Kpyra ¥ miomanb CEKTOpa.
CooTHOIIIEHNE MEXTY TUIOMIAAIMH MOAOOHBIX (QUTYP.

Pemenne 3amad Ha BBIYMCIEHHME W JI0KA3aTEIbCTBO C HCIIOJIb30BaHUEM
U3YUYEeHHBIX (OpMYII.

Koopaunarsl. YpaBaenue npsimoii. Koopaunatel cepenunnl orpe3ka. opmynna
paccTOsIHUS MEXY ABYMsI TOUKaAMU IDIOCKOCTH. Y pPaBHEHUE OKPY>KHOCTH.

BekTopsl. /InuHa (Monyinb) BekTopa. PaBeHcTBO BekTOpoB.KosumnHeapHbie
BeKTOpbl. KoopanHaTel BEKTOpa. Y MHOXKEHHE BEKTOpa Ha YMCIIO, CyMMa
BEKTOPOB, Pa3JIO’KEHHE BEKTOpa 10 JBYMHEKOJUIMHEApHbIM BekTopaM. CKaisipHOe
MIPOU3BEJICHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATHSI. MHO>XXECTBO, 2JIEMEHT MHO>KECTBA.
3agaHue MHOXKECTB MEPEUHUCIIEHUEM 3JIEMEHTOB, XapaKTE€PUCTUYECKUM
coiictBoM. [logmHuoxkecTtBO. OOBETMHEHNE U
IIEPECEYECHUE MHOKECTB.

JueMeHTHhI JOruku. OnpeneneHue. AKCHOMBI U Teopembl. Jloka3aTenabCTBO.
Jloka3zaTenbCTBO OT TIPOTHBHOTrO. Teopema, oOparHas nmaHHOW. Ilpumep wu
KOHTpIIpUMEDP.

ITousitTue O pPaBHOCUIBHOCTH, CJI€IOBAHUH, YHOTPEOJICHHE JIOTHYECKUX
CBS3OK eciu ..., MO ..., 8 MOM U MOJAbKO 8 MOM clyyae, JOTUYECKUE CBSI3KU U,
unu.

I'eomeTpusi B ucTtopuyeckoM pasButuu. OT 3emiieMepuss K TI€OMETPUH.
I[Mudarop m ero mxoma. Panec. Apxumen. IToctpoenne mnpaBUIIBHBIX
MHOTOYTOJBHUKOB. Tpucekuuss yria. Ksaaparypa xkpyra. VYaBoeHue KyoOa.
Hcrtopust uucna m. 30JI0TOE€ CEUEHUE.

«Hauama» Esknuna. JI. Dinep. H. U. JloGaueBckuii. cTopust msIToro mocryJiarta.

N300peTeHne MeToa KOOPAMHAT, MO3BOJISIIOIIETO MIEPEBOAUTH '€OMETPUUYECKHUE
00beKkThl Ha A3bIK anreOpsl. P. Jlexkapt u I1. ®epma. [Ipumepsl paznuyuHbIX CHCTEM
KOOpJIMHAT Ha MJIOCKOCTH.



INVIAHUPYEMBIE PE3YJIBTATBI U3YYEHHUSA KYPCA
I'EOMETPUUB 7—9 KJIACCAX

Haruasanasa reomerpusi

BBIITyCKHUK Hay4uTCs:

1) pacno3HaBaThb Ha YepTekKax, PHUCYHKAX, MOJEISIX U B OKPYXKAIOIIEM MHpPE
IUIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBHI;

2) pacrno3HaBaTb  pa3BEPTKU  KyOa, MPsIMOYTOJIBHOIO  MapajulesIeNUIeNa,
NPaBUWIBHON NMUpaMUbI, HUJIMHIPA U KOHYCA;

3) ompenessaTh MO JUHEHHBIM pa3Mepam pa3BEPTKH (DUTYpbHI JTUHEHHBIC pa3Mepbl
camoil (purypsl u Ha0OOPOT;

4) BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO MapauieICHUIe/a.

BblnyCKHMK noayiun 603MOIHCHOCHIb.

5) eviuuciames 06bEMbBI NPOCMPAHCMEEHHBIX 2eOMempUYecKuUx@uayp,
COCMAaBIeHHbIX U3 NPAMOY2OIbHBIX NAPALIeIeNUNe008,

6) yenyoums u pazeums npeocmasieHusi 0 NPoCmpaHCmMEeHHbIX
ceomempuyeckux guaypax,

7) npumeHamv noHsmMue pazeépmiru OJisl 8bINOJHEHUS] NPAKMUUECKUX
pacyémos.

I'eomerpuuyeckue purypsi

BBIITyCKHUK Hay4uTCs:

1) 1oaB30BaTBLCA A3BIKOM I'€OMETPUHU IS ONMCAHUSA IIPEIMETOBOKPYKAOIIETO
MHpa U UX B3aUMHOTO PaCIIOJIOKECHUS,
2) pacrio3HaBaTh U U300pa)kaTh HA YEPTEkKAX U PUCYHKAX FT€OMETPUUYECKHE

¢urypsl 1 UX KoH(pUTrypamnuu,

3) HaXOAUTh 3HAYCHUS JJIHUH JIMHCHHBIX JICMEHTOB (1)I/Il"yp 1 UX OTHOIICHUA,

4)
5)
6)

)

8)

9)

10)

11)

rpaaycHyto mepy yrioB ot 0 1o 180°, mpuMeHnsiss onpeneyieHus, CBOMCcTBa U
npu3HaKku GUTYP U UX DJIEMEHTOB, OTHOIIEeHUS pUryp (paBeHCTBO, Moja00ue,
CUMMETPHH, MOBOPOT, MapaielIbHbINA MePEeHOC);

onepupoBaTh C HAYaJbHBIMU IIOHSITHUSIMA TPUTOHOMETPUM U BBINOJIHATH
dJIEMEHTApHBIE Onepaluu HaJl (QYHKIUSIMH YTJIOB;

peuiaTh 3aJaud Ha J10Ka3aTeJIbCTBO, OMUPASCh HA U3yUYSCHHBIE CBOMCTBA (UTYP
1 OTHOLICHUN MEXJAy HUMHU U MPUMEHSISI U3YUYEHHbIE METOAbI JI0KA3aTEJIbCTB;
pelaTh HEeCJI0XKHBIE 3a/1a4u Ha MOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBbI
MMOCTPOCHUS C TIOMOUIBIO TUPKYJIS U JTUHEHUKH;

peuarb HpOCTCﬁHIHC THIAHUMCTPHUYICCKHUC 3aJa9U B ITIPOCTPAHCTBEC.

BblnyCKHuK noaydumn: 603MOIICHOCNb.

0611a0emb Memooamu peueHus 3a0ad Ha 8blYUCIeHUSI U OOKA3AMENbCMBA:
MemooomM Om NPOMUBHO20, MemOoOOM Nooobus, Mmemoodom nepebopa
8APUAHMOB U MEMOOOM 2EOMEMPULECKUX MECHl MOYEK;

npuobpecmu onvim npumeHenus aneebpauyeckoeo u
MPUSOHOMEMPULECKO20 annapama u uoell O8UINCeHUsI NpU peuleHuu
ceomempudeckux 3a0au,

oenademsv mMpPAOUYUOHHOU CXeMOU peuleHus 3a0a4d HA NOCMpOoeHue ¢
NOMOWBIO YUPKVIA U JUHEUKU: AHAIU3, NOCmpoeHue, O0KA3amelbCmeo u
uccneooeanue,

Hay41umscs peuiams 3a0aqu Ha nocmpoeHue Memooom ceomempudecKozo



2)

3)

4)
5)

6)

7
8)

9)

1)

2)

3)

4)

5)

mecma mouex U mMemooomM nOO0OUsL;
12) npuobpecmu onvim ucciedo8anusi CEOUCME NIAAHUMEMPUUECKUX dueyp ¢
NOMOUWBIO KOMIBIOMEPHBLIX NPOSPAMM,

13) npuobpecmu onvim 6blNOJIHEHUs1 NPOEKMO8 no memam: «l eomempuueckue
npeobpazoeanus Ha niockocmuy, «llocmpoenue ompeskos no gopmyner.

H3Mepeﬂne reOMETpUu4€CKUX BECJIUYHUH

BbIllyCKHUK Hay4WUTCH:

1) ucnoiab30BaTh CBOMCTBA MU3MEPEHUs IJIMH, IUIOIAAEH M yIJIOB NP pPELICHUU
3a7a4 Ha HaXO0XJCHUE JUIMHbl OTpPEe3Ka, JJIMHbI OKPYXKHOCTH, UIMHBI JyT'H
OKPY’KHOCTH, I'PalyCHON MEpbIyIJa;

BBIYUCIISITh JJIUHBI JIMHEHHBIX 3JEMEHTOB (UIYp M HUX YIJIbI, HCIOJb3Ys
bopmMynbl IIUHBI OKPYXHOCTH M JUIMHBI JYTH OKPY>XHOCTH, (HOpPMYIIbI
Iomaic puryp;

BBIYMCIIATh IUIOIIAANA TPEYTOJIbHUKOB, MPAMOYIOJIBHUKOB, MAPaJUICIIOrPAMMOB,
Tpaneuui, KpyroB U CEKTOpPOB;

BBIYMCIIATH JUIMHY OKPY>KHOCTH, JUIMHY OYTH OKPY>KHOCTH,

pemarh 3ajJayd Ha JI0Ka3aTeJIbCTBO C HCHOJb30BaHUEM (HOpMYH JUIMHBI
OKPY>KHOCTHU | JUIUHBI JyTU OKPY>KHOCTH, (POpMyII rutomaiei puryp;

pelmath NMPaKTHYSCKHUE 3aJadd, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPUUYCCKHX
BEJIWYMH (MCIIOJIB3Ysl TPU HEOOXOJIMMOCTH CIPABOYHHUKH W TEXHUYCCKHUE
CpencTBa).

BblnyCKHMK noayiumn 603MOIHCHOCHIb.

8bIYUCIAMb  NIOWAOU  QPuayp, COCMABIEHHbIX U3 08yxX uiu 0Oojee
NPSAMOY2ONIbHUKO8, NAPANILEI0CPAMMOS8, MPEYOIbHUKO8, KPYead U CEeKmopa,

6blYUCIIAMDb I’l]llelilClal/l MHOCOY20/IbHUKOE, Uucnojlb3ys ONMHOWEHUA
pasHoeerukocmu u padeHococmaesjlerHHocmu,

npuo6pecmu onslm NPpUMeHEeHUs cmze6pauuecr<oeo u mpucoHomempuieckKkozco
annapama u uoetl OsudiceHus npu peweHuu 3a0a4 HA 6blYUCIEHUE
nﬂomaéeﬁ MHO2CO0Y20/IbHUKOG.

Koopaunarsi

BBINTyCKHUK Hay4uUTCS:
BBIUUCIISITH JJIMHY OTpe3Ka MO KOOpJMHATaM €ro KOHIIOB; BbIYUCISATH
KOOpJIMHAThl CEPEIUHBI OTPE3KA;

HCIIOJIb30BaTh KOOPAWHATHBIA METOJ Uil M3Yy4YE€HHUs CBOWMCTB IMpPSAMBIX U
OKpYKHOCTEM.

BblnyCKHUK noayiunm 603MOIHCHOCHIb.

0611a0emv KOOPOUHAMHBIM MemOOOM peuleHuss 3a0ad HA BblYUCIeHUEe U
00KA3amMeNlbCmeo;

npuobpecmu OnvlM UCNONIbL308AHUSL KOMNBLIOMEPHBLIX NPO- PAMM  OJis
ananu3a 4YacmHuiX Cay4aes G3aAUMHO20 PACHOJIONCEHUs OKPYIICHOCmel U
NpsAMbIX;

npuobpecmu onvlm 8bINOJHEHUsI NpoeKkmoé na memy «llpumenenue

KoopduHamHozo memooa npu peuilerHuu 3a0a4 Ha  6blYUCIEHUE u
00KA3amMenbCmeo .

BexkTopbl



1)

2)

3)

4)

5)

BpInycKHUK Hay4dHUTCS:

OIIEpUpOBATh C BEKTOPAMM: HAaXOJAUTb CYMMY H Pa3HOCTb IBYX BEKTOPOB,
3aJJaHHBIX TE€OMETPUYECKH, HaXOAWUTh BEKTOpP, pPaBHBIM MPOU3BEICHUIO
3aJaHHOI0 BEKTOpA Ha 4YMCIIO;

HaxXOJAWTh JUII BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMM: JUIMHY BEKTOpA,
KOOpPAWHATBI CYMMBI M pPa3HOCTH JABYyX M 0Oo0jiee BEKTOPOB, KOOPIAWHATHI
NPOU3BEACHU BEKTOpa Ha YHUCJIO, MPUMEHssT IpU  HEOOXOJAUMOCTHU
COYEeTaTeJIbHBIN, IEPEMECTUTEIILHBIA U PACIIPEACIUTEIIbHBIA 3aKOHBI;

BBIYUCIIATH CKaAJISAPHOC IIPOU3BCACHHUC BCKTOPOB, HAXOAWUTHL YI'OJI MCKIAY
BCKTOpaMH, YCTaHABJIMUBATDh NCPIICHAUKYJIAPHOCTD MIPAMBIX.

BovinyckHuk noayuum 803MONCHOCMb.!
0611a0emb GEKMOPHLIM MEMOOOM Ol peuleHusi 3a0a4 HA GblYUCIeHUue U
00KaA3amenlbCcmao;

npuo6pecmu onvlm 6blNOJIHEHUA NPOEeKnoe Ha memy «HpuMeHeHue
6EKMOPHO20 memooa npu peuweHuu 3a0au Ha eblyucierHue u
00KA3AMENbCIEO Y.



JI. C. Atanacsn, B. ®. byry3os, C. b. Kagzomues u

Aap.
«I'eomeTpus, 7» (70 yacoB)
H c Konu- XapakTepucTuka OCHOBHBIX BHUJIOB
oJlepsKaHUE MaTepualia
0 Aep p 4eCTBO JIEATEILHOCTA 00YYaOIIUXCS
M 4acoB
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p
e
a
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a
r
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a
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I'nasa I.
HavanbHble reomerpuyeckue
CBeIeHUsd 10
[Ipsimast u oTpe3oK. 1 OOBACHATH, YTO TAaKOE OTPE30K, JyY, yroy, Kakue (Gurypsl
1 JIyu u yron 1 Ha3bIBAIOTCS PABHBIMM, KaK CPAaBHHBAIOTCS U H3MEPSIOTCS
2 OTPE3KH W YIJIBIL, 4TO TaKoe Ipalyc U TpaayCHas Mepa yria,
3 CpaBHEHHE OTPE3KOB U YIJIOB 1 KakoOW yroia Ha3bIBaeTcsl MpsIMBbIM, TYIBIM, OCTPBIM, pas-
BEPHYTHIM, YTO TaKOE CEpeJHHa OTpe3ka M OHcceKTpuca
U3MepeHue 0Tpe3KoB. 2 yria, Kakue yIiibl Ha3bIBAIOTCS CMEKHBIMH M KaKue BEPTHU-
1 KaJIbHBIMU; (OPMYJIUPOBATH ¥ OOOCHOBBIBATH YTBEPIKICHHS O
5 W3mepenueyrion .
- 2 CBOHCTBAX CMEXHBIX W BEPTHKAJIBHBIX YIJIOB; OOBSACHSITH,
CPHCH/MKYJIPHBIC IPAMBIC 1 KaKue TpsAMble HA3bIBAIOTCA MEPIEHANKYIAPHBIMI; (hopMy-
Pewenne 3anau KonrposnbHas JMPOBATh U OOOCHOBHIBATH YTBEPIKACHHE O CBOIMCTBE ABYX
pabora Nel 1 HPAMEIX, TIEPIICHANKYIAPHBIX K TPeTheil; n300pakaTh U pac-
M03HaBaTh yKa3aHHBIE NpocTeiline (Urypbl Ha 4YepTexax;
pemiarh 3aja4M, CBS3aHHBIC C STHMMH NPOCTEHIINMH (ury-
pamu
Iaaea |l. TpeyroabHUKH 17 OOBsCHAT, Kakas (Urypa Ha3bIBaeTCs TPEYrOJIBHHKOM, YTO
Takoe BEPIIMHBI, CTOPOHBI, YIJIBI U IEPUMETP TPEyroJIbHUKA,
1 | TlepBblii pHU3HAK paBEHCTBAa Tpe- KaKo#l TpeyrojbHHUK Ha3bIBaCTCs PAaBHOOEIPEHHBIM M KaKOi
YTONBHUKOB 3 PaBHOCTOPOHHHMM, KaKHE€ TPEYTOJbHUKH Ha3bIBAIOTCS PABHBI-
2 | MenaunaHsl, GUCCEKTPUCH U BBHICOTHI 3 MH; N300pakaTh M paclio3HaBaTh HA YEPTEkKax TPEyroJIbHUKU
TpeyronbHuKa U HX DJIEMEHTHI; (OPMYJIIMPOBATh M JIOKA3bIBaTh TEO-
Bropoii 1 TpeTuil TpU3HAKH pa- pEeMbI O TPHU3HAKAX PABEHCTBA TPEYTOJBHHKOB; OOBSCHATH,
BEHCTBA TPEYTOJILHUKOB 4 YTO Ha3bIBACTCS MEPHEHIUKYJISIPOM, MPOBEIEHHBIM U3 JaH-
3ajaun Ha TIOCTPOEHHE 3 HOW TOYKH K JaHHOH MpsiMO; (GOPMyIHpPOBATh U JTOKA3bIBATh
Pernenye 3axau 3 TEOpeMy O MEepPHeHIUKYISApEe K MNPSMON; OOBSICHATh, KaKHe
KonrpomsHas pa6ota Ne 2 1 OTPE3KH Ha3bIBAIOTCS MEIUAaHOM, OHUCCEKTPUCON M BBICOTON

TpeyrojbHHUKa; (OPMYJIHPOBAaTH M JIOKAa3bIBAaTh TEOPEMBIO
CBOWCTBAaX PpaBHOOCAPEHHOTO TPEYrojbHHUKA; pelars 3a-
Jlauy, CBSI3aHHBIC C MPH3HAKAMH PABEHCTBA TPEYTOJLHHKOBH
CBOMCTBaMU paBHOOEIPEHHOTO TPEYTOJIbHUKA; (QOpMYIIH-
poBaTh OMNpEIENICHHE OKPYKHOCTH; OOBSICHATH, YTO TaKoe
LEHTpP, PaANyC, XOpAa U JHAMETP OKPYKHOCTH; pelaTh Mpo-
CTelIIne 3a7a4M Ha MOCTPOeHHE (IOCTPOEHHE yria, PABHOTO
JTAHHOMY, MOCTPOEHHE OMCCEKTPHCHI yIiia, MOCTPOCHUE Iep-
MEHIUKYISPHBIX MPSIMBIX, TOCTPOCHHE CEPEAMHBI OTpE3Ka)H
Gosiee CIIOXKHBIC 3a/aud, HCHOJB3YIOIINE YKa3aHHbBIC IPO-
CTEHIINe; CONOCTABIATh MOJYYCHHBIH PE3yJbTaT ¢ YCIOBHEM




3a/1a41; aHAJIM3UPOBATH BO3MOKHBIC CIIydau

Taasa lll. Hapa JIeJIbHbIE NpPsiMble 13 DopMyTHpPOBaTh OMPENENICHHE MapaUICNIbHBIX TPSAMbBIX; 00b-
SICHATB C TIOMOIIIBIO PUCYHKA, KaKHe yTJIbl, 00pa30oBaHHBIC IIPU
lIpusHaky mapaienbHOCTH ABYX 4 [IEPECCUCHUH JABYX IMPSMBIX CEKyIleH, Ha3bIBalOTCS HAKPECT
HPAMBIX JeKAIIUMH, KaKMe  OJHOCTODOHHUMH M KaKHE  CO-
AKCHOMA NapAJLIe/IbHBIX HPSIMBIX 5 OTBETCTBEHHBIMU; (OPMYITHPOBATh U JOKA3BIBATh TEOPEMBI,
Pemenne 3amau 3 BBIPAXAIOIINE NPU3HAKH MapaUIeTbHOCTH JBYX MPSIMBIX;
KoutposbHas pabora Ne 3 1 OOBSICHATH, YTO TAKOE AKCHOMBI T€OMETPHU M KaKH€ aKCHOMBI
yK€ HCIONb30BATNCH paHee; (HOPMyIHpPOBAaTH  AKCHOMY
MapajuleNbHBIX TPSMBIX M BBIBOAWTH CICACTBUS U3 HEE;
dbopMynupoBaTh M JOKa3bIBaTh TEOPEMBI O CBOMCTBaxX Iia-
paJIENBHBIX MPSIMBIX, OOpaTHBIE TeopeMaM O NMpPH3HaKax Ia-
pAJIENTEHOCTH, CBSI3aHHBIX C HAKPECT JICXKALTUMH, COOTBET-
CTBEHHBIMHU U OZHOCTOPOHHHMH YTJIAMH, B CBSI3U C 3TUM 00b-
SICHATB, YTO TaKO€ YCIIOBHE M 3aKIIOYEHHE TEOPEeMBbI, Kakas
TeopeMa Ha3bIBacTCsl OOPAaTHOM MO OTHOIICHUIO K JAHHOW Te-
opeMe; OOBSCHATH, B UM 3aKJIIOYAETCs] METOJ JIOKa3aTellb-
CTBa OT IPOTHBHOTO: ()OPMYJIMPOBATH U JIOKA3bIBATh TEOPEMBI
00 yriax ¢ COOTBETCTBEHHO ITapaJUICIbHBIMU U HEPIICHANKY -
JSIPHBIMH CTOPOHAMH; MPHUBOAWTH NPUMEPHI HCIIONb30BAHUS
9TOT0 METOJa; pemlaTh 3aAaddl HA BBIYUCICHHE, JOKa3aTelb-
CTBO M TIOCTPOCHHE, CBA3aHHBIE C TAPAIIICIbHBIMH IPSMBIMH
I'naBa IV. CooTHOMIEHUST MEXKIY DOPMYITHPOBATE U JIOKAa3bIBATh TEOPEMY O CYMME YIJIOB Tpe-
cTOpO-
HAMH M YIJAMH TPeyroJibHHKA 18 YroJIbHHKA U e€ CIIeJCTBUE O BHEIIHEM yTjie TPEeyroJIbHHKA,
MIPOBOJIUTH KJIACCU(HKAIIMIO TPEYTOJBHUKOB IO yriam; Gpop-
CyMMa yIJIOB TPEyroJbHUKA 2 MYJIMPOBATh U I0Ka3bIBaTh TEOPEMY O COOTHOIICHHSIX MEXIY
COOTHOIIIGHUSI MEXy CTOPOHAMHU CTOPOHAMHU W YTJIaMH TPEYToJdbHHUKA (MpsIMOe M oOpaTHOE
1 yTIaMH TPeyTroJIbHUKA YTBEPXKACHUS) U CIEICTBHUS U3 HEE, TEOPEMy O HEPaBEHCTBE
KonrposbHast pa6ora Ne 4 1 TpeyroibHHKa; (HOpPMyIHpOBaTE M JOKa3bIBATH TEOPEMBIO
3 TIpAMOYTONBHEIC TPEYTObHIK CBOMCTBAaX MPSIMOYTOJNBHBIX TPEYTOIBHUKOB (TIPSIMOYTOIb-
4 HBIIl TPEyroNbHUK C yrioM 30°, mpH3HaKW PaBEHCTBA MPS-
ITocTtpoeHue  TpeyrojibHHKa IO
A MOYTOJILHBIX TPEYroJbHUKOB); (HOPMYJIHPOBATH OHPEIEICHUS
TPEM STIEMERTaM paccTosiHUsI OT TOYKH J0 MHPSMOi, pacCTOSHHSI MEXIy Ia-
Pewenne 3anay paJIeNbHBIMU TPSIMBIMH; PelIaTh 3aJla4d Ha BBIYHMCICHHS,
Konrponbhas padora Ne 5 JI0Ka3aTeNbCTBO U TIOCTPOEHHE, CBS3aHHBIE C COOTHOIIE-
HUSIMH MEXJy CTOPOHAaMH M YTJIaMH TPEyTOJbHHKA M pac-
CTOSIHHEM MEXIy MapauIeTbHBIMU MPSIMBIMHU, TIPH HEOOXO-
JIUMOCTH MIPOBOJNTH TO XOJy pPEIIeHUs! JOMOTHHUTEIbHBIC
HOCTPOEHHSI, COTIOCTABIIATh IMOJIUYCHHBIH Pe3yJabTaT C yCJo-
BHEM 3a/lauM, B 3ajJadax Ha IMOCTPOCHHUE HCCIIeIOBATh BO3-
MOJKHBIE CITyJau
IloBTOpenue. Penmenue 3aaau 12




JI. C. Atanacsin, B. ®. byry3os, C. b. Kagzomues u

Ap-
«I'eomeTpusn, 8» (70 uacos)
Howmep Konu- XapakTepucTuka OCHOBHBIX BUJIOB
napa- Conepxanne Matepuana 4eCTBO JIEATEIILHOCTA 00YYaOIIHUXCS
rpada 4acoB
T'i1aBa V quBIpéXerHLHHKH 14 O6’B${CHHTL, YTO TaKO€ JIOMaHasi, MHOTI'OYT'OJIbHUK, €0 BEPIIN-
HBI, CMEXHBIC CTOPOHBI, THAaroHaIN, N300pa)kaTh M PacIo-
1 MHoroyronsHuKH 2 3HABaTh MHOT'OYTOJBHUKH Ha YEPTEKaX; MOKA3bIBATh AJICMCH-
2 TMapasiienorpaMM 1 TpamneLs 6 THl MHOTOYT'OJIbHHKA, €r0 BHYTPEHHIOIO M BHEIIHIOIO 00JIacTH;
(hopMyITHpOBaTH ONpEAEICHHE BHITYKIOTO MHOTOYTOJILHUKA;

3 [IpssMoyronsHUK, poMO, KBampaT 4 n300paXkaTh M PacO3HABATH BBITYKIIBIE  HEBBIMYKIIbIE MHO-

Pemmere 3axas 1 rOYTOJIbHUKH; (OPMYJIHUPOBATH U JOKA3bIBATH yTBEPIKIACHHS
0 CyMMeE YIJIOB BBIITYKJIOTO MHOTOYTOJbHHKA M CyMME €ro

KonTponbHast pabora Ne 1 1 BHEIIHUX YIJIOB; OOBACHATH, KAKUE CTOPOHBI (BEPILIHUHBI) Ye-
THIPEXYTOJIbHUKA Ha3bIBAIOTCS IPOTUBOIOIOKHBIMH; (Gopmy-
JUPOBATh ONPESIICHNUS apajuieiorpaMma, Tparennu, pas-
HOOEIPEHHOW W MPSMOYTOJBHOW Tpameuuid, IpsIMOyTOIbHU-
Ka, poM0Oa, KBajgpara; H300pakaTb W pPAcCIO3HABaTh ATH
YeTBHIPEXYTOJIBHUKH; (POPMYIINPOBATH U JJOKAa3bIBATh YTBEPXK-
JIeHHs1 00 UX CBOMCTBAX M IPU3HAKAX; PEIIATh 3a]a4H Ha BbI-
YHUCIIEHUE, JJOKA3aTeIbCTBO U IIOCTPOCHUE, CBSI3aHHBIE C ATH-
MH BHJaMH YETBIPEXYTOILHUKOB; OOBSICHATH, KAKUE JIBE TOUKH
HA3bIBAIOTCS CHMMETPUYHBIMH OTHOCHUTENBHO TPSIMOi (TOYKH),
B KakoM ciy4ae (pUrypa Ha3blBaeTCsi CHMMETPUIHON OTHOCH-
TEIBHO NPSIMON (TOYKH) U YTO TaKOE€ OCh (LIEHTP) CUMMETPHH
(urypsr; npuBOIUTE IpUMEPHI GUTYp, 00TATAIONINX OCEBOM
(LeHTpabHOW) CHMMeETpHell, a TakXe IpUMEpbl OCEBOH
LEHTPAIBHON CHMMETPHH B OKpYJKarolled Hac 0OCTaHOBKE

I'napa VI. Ilnomann 14 OOBSICHATB, KaK MPOU3BOIUTCS U3MEPEHHUE IUIOMAJCH MHO-

TOyroJIbHUKOB, KaKHe€ MHOTOYTI'OJIBHHKHM HAa3bIBAIOTCS PaBHO-

1 [Imomans MHOTOyTOMTbHIKA 2 BEIUKMMH ¥ KaKHe DPAaBHOCOCTABIEHHBIMH; (OPMYIHpPOBATH

2 Ilormaznu mapaienorpamma, OCHOBHBIC CBOMCTBA IUIOIIAACH M BBIBOJAUTH C MX IOMOIIBIO
TPEeyroJIbHUKA U TpPaIeIH 6 dhopMyIbl mIomanel NPSMOYrojbHHKA, MapajuieJorpaMma,

3 Teopema [Tudaropa 3 TpeyroJbHHUKa, Tparenuy; (GopMyJIUpOBaTh U JOKa3bIBATh
Pemenne 3amay 2 TeopeMy 00 OTHOIICHHH IUIOMIAJeH TPEyroJbHUKOB, UMEIO-
KontponsHas paGota Ne 2 1 IIUX 110 PaBHOMY yrIily; (hOopMyJIMpOBaTh M JOKa3bIBaTh TEO-

pemy IIudaropa u o6parHyro eii; BEIBOAUTH Gopmyity ['epona
JUISL TUTONIa M TPEYTOJIbHUKA; PellaTh 3aJladl Ha BBIYHCIICHUE
U JIOKa3aTeJIbCTBO, CBA3aHHBIC ¢ (HOpPMyJIamMM IJIOMIAACH 1
teopemoii [Tudaropa

I'nasa VII. IlonoGHble TpeyroabHuKH 19 OOBSACHATH TIOHSTHE MPOMOPIHOHATBHOCTH OTPE3KOB; (hop-

1 Onpeieierte MOIOGHBIX TPEyroMb- MYJIHPOBAaTh OIPENECNICHHs MOJOOHBIX TPEYTrOJbHUKOB M KO-
HHKOB 2 s¢dpdunmenta moxodbus; GopMyIHpPOBATH M JOKa3hIBATh TEO-

2 I 6 5 peMbl: 00 OTHOIIEHHUH IUIOMIAJIeii MOJOOHBIX TPEYTOJILHUKOB, O

pU3HAKK MO00US TPEYTOJIbHUKOB .
1 MpU3HaKaX MOJO0USI TPEYroJbHUKOB, O CPEeJHEH JIMHUHU
Konrponbras pabora Ne 3 TPeyroJabHUKA, O IEPECCUEHUH MEIUAH TPEYTOIbHHKA, O IIPO-

3 ITpumeneHne nogodust K JOKaza- HOPIMOHAIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTrOJIbHUKE;
TCJILCTBY TCOPEM M PCHICHUIO 3a/1a4 7 00BSCHSTH, YTO TAKOE METOJ TOTOOMSI B 3a1a4ax Ha IMOCTPO-

4 CooTHOIIEHHS MEXAYy CTOpOHaAMHU €HHUE, U NPUBOJUTH MPUMEPbI NPUMEHECHUSA 3TOI0 METOOA;
U yriaMH TpsIMOYTOJIBHOTO Tpe- 0OBSCHATh, KaK MOJKHO HCIIOJb30BaTh CBOWCTBA MOJOOHBIX
yroJbHUKA 3 TPEYrOJIbHUKOB B M3MEPUTENIbHBIX padoTax Ha MECTHOCTH;
Konrponshas pabora Ne 4 1




OOBSICHSITH, KAK BBECTH MOHSTHE MIOI00US [JIsl TPON3BOJIBHBIX
¢duryp; dopmynupoBaTh oOmIpeneICHUE H WIUTIOCTPUPOBATH
MOHATHUSl CHHYCa, KOCHHYCa U TaHIC€HCA OCTPOTO yIJia MPSMO-
YTOJBHOTO TPEYTOJIbHUKA, BBIBOJUTH OCHOBHOE TpPHTOHOME-
TPUYECKOE TOXKIECTBO M 3HAUCHHsI CHHYCa, KOCHHYCa M TaH-
redca s yrnos 30°, 45°, 60°; pemarb 3agadd, CBA3aHHBIEC
mosoOueM TpPEyroJbHUKOB, JUISI BBIYHCICHHS 3HAYCHUH
TPUTOHOMETPUYECKHX (YHKIHMH HCIONB30BATh KOMIBIOTEP-
HBIC MIPOrPaMMBbI

HccnenoBats B3aUMHOE DPACIIONIOKEHUE NPSIMON U OKpPYIK-
HOCTH, (OPMYIIHPOBATE ONIPE/ICICHUE KacaTeIbHON K OKpPYK-

HOCTHU; (OPMYTHPOBATH U JOKA3bIBaTh TEOPEMBI: O CBOWCTBE
KacaTelbHOH, 0 MpHU3HAKe KacaTeJbHOH, 00 OoTpe3kax Kaca-
TEJIBHBIX, MPOBEJACHHBIX W3 OJHOH TOYKH; (HOPMYJIMPOBATH
MOHATHUS IIEHTPAIBHOTO yIJIa ¥ TPAaTyCHOW MEpPHI IYTH OKPYXK-
HOCTH; (OPMYIHPOBATh U JOKA3hIBATh TEOPEMBI: O BIIHUCAH-
HOM yTJIE€, O MPOM3BEAECHUN OTPE3KOB IEePECEKAIOIINXC XOP/;
dbopMynupoBaTh M JOKa3bIBaTh TEOPEMBI, CBS3aHHBIE C
3aMevyaTebHBIMU TOYKAaMH TPEYTOJIbHHKA: O OHCCEKTpHCe
yrina ¥, KaK CIeICTBUE, O IIepeced4eHHH OUCCEKTPUC Tpe-

YTOJIBHHKA; O CEepeINHHOM IEPIICHANKYIISIPe K OTPE3Ky U, KaK
CIIEJICTBHE, O TEPECCUCHUH CEPEINHHBIX IEePHEHINKYIISIPOB
K CTOpPOHAM TPEYTOJIbHHUKA; O TIEPECCUEHUH BHICOT TPEYTOIIb-
HUKa; GOpPMYJIHPOBATE ONpEeNIeHUs] OKPYKHOCTEH, BIIMCAH-

HOI B MHOTOYTOJILHUK U ONUCAHHOI OKOJIO MHOTOYTOJbHHKA;
(opmynupoBaTh W OOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,

BIIMCAaHHOHN B TPEYTOJBHUK; 00 OKPYKHOCTH, OITUCAHHOH OKO-
JI0 TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OMHMCAHHOTO YETHI-
PEXYroJbHUKA; O CBOMCTBE YIJIOB BIMCAHHOTO YETBIPEX-

YTONBHUKA; pelIaTh 3aJadd Ha BBIYHCICHHE, JTOKA3aTeIbCTBO U
MIOCTPOGHUE, CBA3aHHBIE C OKPYXXHOCTBIO, BITMCAHHBIMH H
ONMHMCAHHBIMH  TPEYTONbHUKAMH W  YCeTBIPEXYTOIbHUKAMH,
HCCIIEJIOBATh CBOMCTBAa KOHQUIYpalni, CBSI3aHHBIX C OKPYXK-
HOCTBIO, ¢ IOMOIIBIO KOMIIBIOTEPHBIX IPOrpaMM

I'maBa VI1II. OxpyxHocTh 17
KacarenpHast K OKpY)KHOCTH 3
LlenTpasnibHbIE U BIUCAHHBIE YTIIbI 4

3 Uetslpe 3aMedaTesIbHbIC TOUKH Tpe-

YTrOoJIbHUKa 3

4 Brincannas u onucaHHas OKpyxK- 4
HOCTHU
Pemenue 3anau KonrposibHas 1
pabora Ne 5
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Howmep Konu- XapakTepucTuka OCHOBHBIX BUJIOB
napa- Conepxanne Mateprana 4eCTBO JIEATEIILHOCTA O0YYaOIIHUXCS
rpada 4acoB
Ii1aBa 1X. BekTopbl 8 DopMynHpOBaTh ONPEICICHUS U HIUIFOCTPUPOBATh MOHATHS
BEKTOpa, €ro IIHHBI, KOJJIMHEApHBIX M PABHBIX BEKTOPOB;
1 IlonaTae BexTOpa 2 MOTUBUPOBATh BBEICHHUE INOHATHA U ACHCTBUH, CBA3aHHBIXC
2 CroxeHne U BEIYHTaHHE BEKTOPOB 3 BEKTOPAaMH, COOTBETCTBYIOIIMMH MPUMEPAMH, OTHOCSIIN-
3 VMHOKCHHE BEKTOpa Ha UHCIIO. MHUCSI K (U3NYECKHM BEKTOPHBIM BEIHUYMHAM; IPHUMEHAThH
ITpuMeHeHHE BEKTOPOB K PCIICHHIO BEKTOPBl U JEHCTBUS HAJ HUMHU IIPU PEIIEHUU T€OMETpHUYE-
3a1a4 3 CKHUX 3aJa4
T'1aBa X MeTOII KOOpAMHAT 10 OOBICHATDL U WIUTIOCTPUPOBATH NMOHATUA HpﬂMOyFOHBHOI;'I cu-
CTEMbI KOOPAUHAT, KOOPAUHAT TOYKU U KOOPJAUHAT BEKTOPA;
1 Koopaunnarel BekTopa 2 BBIBOJIUTH W HCIIOJIB30BaTh IPU PEIICHUH 3anad (GopMyIibl
2 IMpocrteiitme 3a1a4n B KOOpAUHATAX 2 KOOPIHMHAT CEePEIUHBI OTPE3Ka, AIUHBI BEKTOPA, PACCTOSHUS
3 VpaBHEHUST OKPYIKHOCTH U MPSIMOIA 3 MEXIy ABYMSI TOUKaMH, yPaBHEHHUs] OKPYKHOCTU U TPSIMOU
Pemenne 3amau 2
KontponbHas pabora Ne 1 1
T'iaaBa XI. CooTHOLIEHUST MEXK/AYy CTOpPO- dopmMynupoBaTh M WLIIOCTPUPOBATH OINPENEIEHUs] CHUHYcCa,
HAMH M yrJaMH TpeyroibHuka. Cka- KOCUHYCa, TaHIeHca M KoTaHreHca yrioB oT 0 go 180°; BbI-
JSIPHOE NPOM3BeeHNe BEKTOPOB 11 BOJHMTH OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO M (op-
MyJIBl TIPUBEACHUS; (OPMYIHPOBATH M JOKA3bIBaTh TEOPEMBI
1 CuHyc, KOCUHYC, TAHTEHC, KOTaH- 3 CHHYCOB M KOCHHYCOB, IPHUMEHITb HUX IPU PELICHUU Tpe-
IeHC yIiia YTOJIBHUKOB; OOBSICHATH, KaK HCHOIB3YIOTCS TPHUTOHOMETPH-
2 CoOTHOLIECHHUS MEXIY CTOpOHAMUU 4 YECKHEC (l)OpMyJILI B HU3MEPUTCIBHBIX pa60Tax Ha MECTHOCTH,
3 yrnamu Tpeyronbauka CKamspHoe (opMynupoBaTh ONpEeAeNeHUs] yraa MeXJIy BEKTOpaMU U
IIPOM3BE/ICHIE BEKTOPOB CKaJSIPHOTO TIPOM3BEACHUS BEKTOPOB; BBIBOIUTH (POPMYITY
CKaJIIPHOTO IPOMU3BEICHUS 4Yepe3 KOOPAMUHATHI BEKTOPOB;
Pemenue 3anau KourpoabHas .
dhopmynupoBaTh 1 00OCHOBBIBATH YTBEPIKIECHHE O CBOMCTBAX
paGora Ne 2 CKaJAPHOTO TIPOM3BENEHUS; HCMONb30BaTh CKANSAPHOE MPO-
M3BEJICHUE BEKTOPOB IIPU PEILIECHUU 3a]ad
TaaBa XII. Jdnauna OKPYKHOCTH U ILIO- DopMyIHpOBaTh OMNpEIEIeHUe MPaBUIHBHOTO MHOTOYTOJIb-
maab Kpyra 12 HHUKa; @opMyanolsaTL M JIOKa3bIBaTh TEOPEMBI 00 OKpYX-
HOCTSIX, OIMCAHHONH OKOJIO MNPAaBUIBHOTO MHOTOYIOJIbHUKAU
1 ITpaBHIIbHBIC MHOTOYTOJTEHHKH 4 BIMCAaHHON B HEro; BBIBOJUTH U HCIOJIB30BATH (OPMYIIBI JUIS
2 JlnuHa OKpy>KHOCTHU U IUIOLIaAb BBIYHMCIIEHUS IUIOLIAAN IPaBUIBHOIO MHOIOYIOJIBHHKA, €ro
Kpyra 4 CTOPOHBI U pajuyca BIUCAHHON OKPYXHOCTH; pelaTh 3ajadu
Pemenne 3amau Ha TIOCTPOCHHE TMPABMIBHBIX MHOTOYTOJIBHUKOB; OOBSICHATH
KQHTpQJ‘[LHa}I pa60Ta Ne 3 1 HOHATHS JJIMHBI OKPY)KHOCTH M IUIONIAJM Kpyra, BBIBOJUTH
(opMynBI A7 BBIYMCIEHUS JUIMHBI OKPY>KHOCTH M JUTHHBI
IyTH, IUIOMAAW Kpyra W IUIONAAH KpPYTOBOTO CEKTOpa;
MIPUMEHSTH 3TH (OPMYJIBI IIPU PEIISHUH 3a/1ad
Tnaa XIII. ABuxkenus 8 OOBACHATH, YTO TAKOE OTOOPa)KEHHE IUIOCKOCTH Ha CceOsu B
KakOM CIlydae OHO Ha3bIBae€TCs MABIDKEHHEM ILUIOCKOCTH;
1 IlonaTre ABIXEHHA 3 OOBSICHATH, UYTO TaKOE OCeBasi CHMMETpPHsS, IEHTpaJIbHast
2 ITapaTe bHBINA IEPEHOC U TIOBOPOT 3 CHUMMETPHUS, MapaIeIbHBINA IEPEHOC U MTOBOPOT; 0OOCHOBbI-




Pemenue 3amaa

Kontposbhas pabora Ne 4

BaTh, 4YTO OTH OTOOPaKEHWS IUIOCKOCTH Ha cebs
SIBIISTIOTCS IBVDKEHUSIMU; OOBSICHATD, KAKOBA CBSI3b MEXKIY
JIBIKEHUSAMHU U HAJIOXKEHHSIMH;  WJUIIOCTPHPOBATH
OCHOBHBIE BHIbl ABIDKEHHUH, B TOM YHCIE C TOMOIIBIO
KOMIIBIOTEPHBIX MPOTPAMM

T'nasa XIV. HayajabHble CBeIeHUA U3

crepeoMeTpun
1 MHororpaHHuKu
2 Terna ¥ NOBEPXHOCTH BPAIICHUS

OOBSCHATH, YTO TaKOE MHOTOTPAaHHUK, €T0 IpaHu, pédpa,
BEPIINHEI, THaroHaiu, Kakoif MHOTOTPaHHHUK Ha3bIBAETCS
BBIMYKJIBIM, 4YTO Takoe N-yroiabHas TmpusMa, eé
OCHOBAHUsI, OOKOBBIE TpaHH M OOKOBBIE pE&Opa, Kakas
MpyU3Ma Ha3bIBAETCS MNPSMOM M Kakas HAKJIOHHOM, 4UTO
Takoe BBICOTA TIPU3MBI, Kakas @pHU3Ma Ha3bIBACTCs
napajuleIennueslIoM MW Kakod Ia-  pauleleruIe]
Ha3bIBACTCSA IPSIMOYTOJIBHBIM; (OpMyIMpO- BaTh H
00OCHOBBIBaTh YTBEP)KICHHS O CBOWCTBE IuaroHaieit
nmapajulelienunesa W O KBaApaTe  JIHArOHalH
MPSIMOYTOJIFHOTO ~ NapajuleJIeNuIieaa; OOBICHATh, YTO
Takoe 00bEM MHO- TOTPAaHHHKA; BBIBOJUTH (C MOMOIIBIO
MpUHIUIA KaBansepn) bopmymy 00béMa
MIPSIMOYTOJILHOTO TapaljieNienuIe a; 00b- ICHIATh, KaKoi
MHOTOTPAHHUK HAa3bIBACTCSI MUPAMUAOH, HYTO Takoe
OCHOBaHHE, BepIINHA, OOKOBBIE I'PaHU, OOKOBEIE PEOpa 1
BBICOTA MNHUPAMUABI, Kakas MHPaMUAA Ha3bIBACTCS
MpaBWIBHOW, 4YTO Takoe amnodeMa  INpaBWIBHOM
MUPaMUbI, TMPHBOIUTE (opMyiTy 0oO0BEMA HHPAMHIPb;
OOBSCHATH, KaKO€ TENO Ha3bIBACTCS NHMIHHIPOM, 4TO
TAaKOe €ro OCh, BBICOTA, OCHOBAHUS, paguyc, OOKOBas

[IOBEPXHOCTb, OOpasyouiue, pas-
BEPTKA OOKOBOW MOBEPXHOCTH, KAKUMH (POPMyJIaMH BBIpaka-

F0TCS 00BEM | TUIONIAb OOKOBOW TTOBEPXHOCTH IMIIHHIIPA;
OOBSICHATH, KaKO€ TEJO Ha3bIBACTCS KOHYCOM, YTO TaKOe
€ro ochb, BBICOTA, OCHOBaHHE, OOKOBasi IIOBEPXHOCTb,
o0Opasyto- mue, pa3BépTka OOKOBOM MOBEPXHOCTH, KAKUMHU
dopMynamMu BbIpaKalTCsT 00BEM KOHyca M IUIOINAIhL
OOKOBOW TOBEpX- HOCTH; OOBSICHATH, KaKasi MOBEPXHOCTH
Ha3bIBaeTcs cepoii M Kakoe TEeJI0 Ha3hIBACTCS IIApOM, UTO
Takoe paguyc u auameTp cdepsl (mrapa), KaKuMH
(opmynamu BeIpaxkaroTcss 00BEM mapa U mIomanb chepsl;
n3o0pakaTb M paAcIO3HABaTh Ha PHUCYHKax MPH3MY,
napasuieNenumea, TipaMuay, DWIHHAP, KOHYC, IIap

006 akcuomax MJIaHUMETPHUU

IloBTOopenue. Pemienue 3agau




PEKOMEHAOALIUX MO OCHALLEHUIOYYEBHOIO NMPOLIECCA
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http://mathworld.wolfram.com/ http://forumgeom.fau.edu/
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