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AHHOTaUMs K pado4eil mporpaMMe 1o yueOHoOMy npeamMery

PaGouas mporpamma mmo maTemMaTuke (MOAyIb reomMeTpus) s 7-9
kyaccoB Ha 2019-2020 y4eOHBINM 1o/ COCTaBIeHA Ha OCHOBE:

1. denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTA
OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKAEHHOTO MPUKA30M MHUHHUCTEPCTBA
oOpazoBanus u Hayku PD 17 nexabps 2010 roma Nel1897 (pemakius
31.12.2015);

2. OcHOBHO 00pa30BaTENBHON MPOrpaMMbl OCHOBHOT'O O0IIIEr0
oOpazoBanus ['bOY COII c.MapneBka.

3. ABrtopckoii mporpamMmmbl: Anredpa. COopHUK pabounx mporpamm. 7-9
KJIacChI: y4eb. mocodue Jj1s1 001meo0pa3oBar. opraHu3amuii/
coc.T.A.bypmuctpoBa. — M.: [IpocBenienue, 2014

OO6pa3oBaTeNbHBIN MPOIECC OCYIIECTBISAETCS C UCIOJIH30BAHUEM YUEOHUKOB!
['eomeTpus. 7-9 Kkimacchl: yueOHUK [Tt 00meoOpa3oBat. opranu3saruii / JI.C.
AranacsH, B.®.byty308, C,b.Kagomies u ap. — M.: [Ipocsemenue, 2016.

Cornacno yue6noro miana 'bOY COII c.MapbeBka Ha U3yueHHE MAaTEMATUKU
(MOIyNb TEOMETpHs) OTBOJIUTCA B 7 Kitacce 68 vaca (2 yaca B Heen0), B 8 Kiiacce
68 yaca (2 gaca B Heneno), B 9 kiacce 68 yaca (23 vaca B Henento). Beero204
yaca.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUSA KYPCA

[Tporpamma obecnieunBaeT JOCTIKEHHE CIIEIYIONUX PE3yIbTaTOB OCBOCHHS 00pa3oBaTeIbHOMN
MporpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JUYHOCMHblE.

1) ¢dopmupoBaHHe OTBETCTBEHHOI'O OTHOLIEHHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00yJaroImuxcst K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBALIMUM K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY JajibHelero ooOpazoBanusi Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuil u
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAaHHOMY  TIOCTPOEHHUI0  WHAMBUAYAJIbHOMN
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

2) ¢opmMHpOBaHHE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHUKH;

3) ¢opmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWU M COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIUMH W MJIAIIIAMH B 00pa30BaTeIbHOMN, OOIIECTBEHHO TIOJE3HOH,
yueOHOUCCIIe10BATENbCKOM, TBOPYECKON U APYTUX BUAAX AEITEIbHOCTH;



4) ymeHue SICHO, TOYHO, IPAMOTHO H3JIaraThb CBOM MBICIIM B YCTHOM M NHCBMEHHOH peuH,
MOHUMATh CMBICJI ITOCTABJICHHON 3aJ]auM, BHICTpAaUBaTh apryMEHTAIIUIO, PUBOJIUTh IPUMEPHI U
KOHTPIIPUMEDHI;

5) KpUTUYHOCTh MBINUJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHHIC BHICKA3bIBAHWS,
OTIIMYATh TUMOTE3Y OT (PaKTa;

6) Kp€aTUBHOCTh MBIIIJICHUA, HWHUIHUATHBY, HAXOAYHWBOCTH, AaKTHUBHOCTH IIpHU PCIICHHUU
TCOMCTPHUICCKUX 3aay;

7) yMeHHE KOHTPOJIHUPOBATH MPOLIECC U Pe3yNbTaT yueOHOU MaTeMaTUYECKOM 1eATeIbHOCTH;

8) crmocOOHOCTH K 3MOIIMOHATILHOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3aj1a4, PEIICHUH,
PacCyXICHHU;

MemanpeOMemele:

1) yMmeHHE CaMOCTOSATEIHHO IUIAHUPOBATh AJIBTCPHATHBHBIC WYTH JOCTHXKCHHS IICIICH,
OCO3HAHHO BBIOMpATh HanOoJee 3(PPEeKTUBHBIC CTIOCOOBI PEIICHUs YUYEOHBIX U MO3HABATEIHHBIX
3ajay;

2) yMeHHE OCYIIECTBIATH KOHTPOJb IO Pe3yabTaTy M MO crmocoOy IeHCTBHS Ha YPOBHE
IIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOJUMbIE€ KOPPEKTUBBI;

3)ymMeHue aJeKBaTHO OLIEHUBATh MPABWIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3a/1auu, €€ OOBEKTHUBHYIO TPYJHOCTH U COOCTBEHHBIE BO3ZMOXHOCTH €€ pEIICHUS;

4) OCO3HAaHHOE BJIAJICHUE JIOTUYCCKUMH JEHCTBUSIMHU OIPEICICHHUs] TOHATUN, 0000IIeHMUs,
YCTaHOBJICHUS] aHAJIOTUH, KJIacCU(UKAIIMKA Ha OCHOBE CAMOCTOSATEILHOTO BHIOOpAa OCHOBAaHUHN U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBS3EH;

5) yMeHue yCTaHaBIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PacCyKJIEHUE,
YMO3aK/II04eHNne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) ymeHue co3JaBaTh, MPUMEHATh U TMPEOOPa30BBHIBATH 3HAKOBO-CHUMBOJWYECKHE CPEJCTBA,
MOJICNIA U CXEMBI JIJISl PEIIeHUs YIEeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

7) yMEHUE OpTaHU30BBIBATH YUeOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
N CBCPCTHUKaAMHU: OIPCACIIATh LCIIH, PACHIPCACIIATH q)yHKHI/II/I U PO YYaCTHHUKOB, O6HH/I€
crocoObl paboThI; yMmMeHHE paboTaTh B TPYIIE: HAXOAUTH O0OIIee pelieHue W pa3peniarh
KOH(JIUKTBI HAa OCHOBE COTJIACOBAHMS TMO3WIHMK W y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA;
bopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;

8) dbopmupoBaHUEe W pa3BUTHE YYeOHOW M OOIIETOIH30BATEIIHCKON KOMIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) popmMupoBanue MepBOHAYATHHBIX MPEACTABICHUN 00 HAESIX U O METOJIaX MaTeMaTHUKH Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJCIUPOBAHMS SIBJICHUN U MPOIIECCOB;

10) yMmeHue BUIETh MAaTeMaTHYECKYyIO 3aJjauy B KOHTEKCTE MPOOJIEMHOM CHUTyallMu B APYTUX
JTUCIUIINHAX, B OKPYXKAIOIIEeH KU3HU;



11) yMeHne HaxoOUTh B Pa3IUYHBIX MCTOYHHUKAX MHPOPMALHIO, HEOOXOAUMYIO AJISl PELICHMS
MaTeMaTHYECKUX MpoOIeM, U MPEICTaBIATh €€ B MOHATHOH (opMme; NPUHUMATh pEIIeHHE B
YCIIOBHUAX HETOJHOW M U30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHue noHumarb M HMCHOJIb30BaTh MaTEeMaTHYECKHE CPEICTBA HAIVISIAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

13) ymeHue BbIIBUTaTh TUIIOTE3bI NPU PEIICHUN Y4eOHBIX 3a/la4 U MOHUMaTh HEOOXOAMMOCTh
UX [IPOBEPKH;

14) yMeHue NPUMEHSTb HMHIYKTHUBHBIE U JEAYKTUBHBIE CIIOCOOBI pacCyKIeHHUIl, BHUAETH
pa3MyuHble CTPATEeruy PEelIeHUs 3a/1a4;

15) INOHUMAHHUEC CYIIHOCTU aJIT'OPUTMHUUCCKHUX Hpe,HHI/ICEIHI/Iﬁ H YMCHHUC JEUCTBOBaTh B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

16) YMCHHE CaAMOCTOATCIIbHO CTAaBUTh LICIIH, BBI6I/IpaTB H CO3daBaTh AJITOPUTMbI JJIA PCIICHUA
y‘le6HHX MAaTEMAaTU4YCCKHUX HpO6HCM;

17) YMCHHUC IUIAaHHUPOBATH U OCYHICCTBIIATH ACATCIIBHOCTDL, HAIIPABJIICHHYKO Ha PCHICHUC 3ada4
HCCIICAOBATCIILCKOI'O XapaKTEpa,

npeomemmule.

1) oBnameHwe 0a30BBIM TOHSATHHHBIM anmapaTOM II0 OCHOBHBIM pa3fefiaM COJCpKaHUs;
IpeJICTaBICHUEe 00 OCHOBHBIX M3Yy4aeMbIX MOHSTHUAX (YMCIO, TeoMeTpuueckas (purypa, BEKTOp,
KOOpJMHAThI) KaK Ba)KHEUIINX MaTeMaTHUYECKUX MOJIENSAX, MO3BOJISIOUINX OMUCHIBATh U U3yYaTh
peabHBIE NIPOLIECCHI U SBIICHHUS;

2) ymeHue paboTaTh ¢ r€OMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, MU3BJIEKAaTh HEOOXOIUMYIO
UH(OPMALIMIO), TOYHO U T'PAMOTHO BBbIpaXKaTh CBOM MBICIM B YCTHOH M NHUCBMEHHOH pedu ¢
IIPUMEHEHUEM MAaTEMaTH4YE€CKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOIb30BaTh PA3JIINYHBIE SI3BIKU
MaTeMaTHKH, TPOBOAMTh KJacCU(UKaLUU, JIOTHYeCKHe OOOCHOBaHMA, JIOKa3aTelbCTBA
MaTEMAaTUYECKUX YTBEPKIACHUM;

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

4) OBJIAACHUEC TCOMETPUICCKUM SA3BIKOM, YMCHHE HCIIOJIB30BATh €TI0 IJId ONMHCAHUA MMPEAMCTOB
OKpYy’Karomero mMupa, pasBUTUC NPOCTPAHCTBCHHBIX HpCIlCTaBJ'ICHI/Iﬁ )51 I/1306paSI/ITCJ'ILHLIX
YMCHHﬁ, HpI/IOﬁpCTCHI/IC HABBIKOB I'COMCTPUUCCKUX HOCTpOCHHﬁ;

5) ycBoeHHE CUCTEeMAaTU4YeCKHMX 3HAHUM O MJIOCKHX (Urypax M HUX CBOMCTBAaX, a TaKKe Ha
HarJIIIHOM YpPOBHE — O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TelNaX, YMEHHE IIPUMEHSATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PELEHUs TEOMETPUYECKUX U IIPAKTUYECKUX 3a/1ay;

6) yMeHHe WH3MEpSTh JUIMHBl OTPE3KOB, BEJIIMYMHBI YIJIOB, HCIIOJIB30BATh (QOPMYIBI IS
HaXOKJICHUS IEPUMETPOB, IOl 1 00BEMOB T€OMETPHUECKUX DUTYD;

7) yMeHHE NUpPHUMEHSATb HW3YYCHHBIC TIOHSATHUS, PE3YNbTaThl, METONbl JUIsl pEHICHUs 3a1ad
IPAKTUYECKOIO XapakTepa M 3aJad M3 CMEXHBIX AUCLHUIUIMH C MCIOJb30BAaHUEM IpU
HEOO0XOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAIbKYIATOPa, KOMIIBIOTEPA.



COJEPKAHUE KYPCA

Harasanass reomerpusi. Harnsasele npencrtaBieHHsl O NPOCTPAHCTBEHHBIX (uUrypax: Kyo,
napajjenenunes, Impu3Ma, NOUpamMuja, map, cdepa, KOHyC, ULMiIuHAp. M3o00paxeHue
npocTpaHcTBeHHBIX  ¢uryp.  Ilpumepsr  ceyenuil.  MHororpanHuku.  IIpaBuiibHBIC
MHOTOIpaHHUKHU. [IpuMeps! pa3BEPTOK MHOIOIPAaHHUKOB, IUIMHAPA U KOHYCA.

[Tonsitue o0BEMa; emuHubl 00bEMA. OOBEM NPSIMOYTOJIBLHOTO IMapajuieienuIena, Kyoa.
I'eomerpuueckue gurypsl. [Ipsameie u yrubl. Touka, npsMas, miaockocTb. OTpe3oK, 1yd. YOIl
Buns! yrinos. BepTukanbHble U CMEXHBIE yIiIbl. buccekrpuca yria.

[TapamnensHble M nepecekaromuecss npsMelie. llepnenaukyisapasle npsimble. TeopeMbl 0
NapaJuIeIbHOCTH U NMEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHauKynsp U HakJIOHHAs K IPSIMOH.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

I'eomeTpuueckoe MecTo ToueK. CBOMCTBA OMCCEKTPUCH YIJIa U CEPETMHHOTO MEPICHIUKYIIIPa
K OTPE3KY.

Tpeyronbuuk. Beicota, MeauaHa, OucceKTpuca, CpeIHssl JIMHUSA  TPEYroJIbHUKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHUE TPEYTOJILHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TpeyrosbHuKa. [Ipu3Haku  paBeHCTBA  TPEYrOJBHUKOB. HepaBeHCTBO  TpeyrosibHUKA.
CooTHoOIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA.

Cymma yrioB TpeyrojpHuka. BHemnue yribl TpeyronbHuka. Teopema @aneca. Ilonobue
TpeyroiabHUKOB. [Ipu3Haku momobust TpeyronbHUKOB. Teopema Iludaropa. Cunyc, KocuHYC,
TAQHT'€HC, KOTaHT€HC OCTPOro yria MHpsSMOYroJIbHOTO TpeyrosibHHkKa M yrioB ot 0 mo 180°;
IpuUBEeleHWEe K OcTpoMy yriy. PemeHue npsMOyrojabHbBIX TpeyrojbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO. MDOopMyIbl, CBS3bIBAIOIIME CHHYC, KOCHHYC, TaHIE€HC,
KOTAHI'€HC OJIHOTO M TOTO k€ yria. PerieHue TpeyrojibHHKOB: TeopeMa KOCHHYCOB U TeopeMa
CHHYCOB. 3aMeyaTelIbHble TOUKH TPEYTOJIbHUKA.

UYersipéxyronbHuk. Ilapamienorpamm, ero cBoiucTBa U npusHaku. [IpsaMoyronpHuk, KBajapar,
poMO, uX CBOMCTBA U MpU3HAKK. Tpanenus, CpeiHss JIUHUS TpareLuu.

MHuoroyronasHuK. Beinykisle MHOroyronbHUKU. CymMMma YIjlOB BBITYKJIOIO MHOTOYTOJIBHHKA.
IIpaBunBHBIE MHOTOYT'OJIBHUKHU.

OxkpyxHocTb 1 Kpyr. [yra, xopaa. Cekrop, cerMeHT. L{eHTpanbHbIl yroi, BOUCAHHBIN YIoJI,
BEJIMYMHA BIMCAaHHOTO YyIVIa. B3auMHOE pacnoyioKeHue MNpsAMOA M  OKPYKHOCTH, JIBYX
okpyxHocTel. KacaTenbHas 1 cexymas K OKpy»KHOCTH, UX CBOMCTBA. BriricaHHbIE M ONMCAHHbBIE
MHOTOYrOJIbHUKU. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJIbBHUK, U OKPY>KHOCTb, OIMCAHHAsI OKOJIO
TpPEyroJIbHUKA. BrcaHHbIE U ONIMCAHHBIE OKPYKHOCTH IPABUJIBHOI'O MHOI'OYTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonsrue o paBeHctBe ¢uryp. [loHaTne o JIBMKEHUU:
oceBasi U LEHTpalbHAs CUMMETPHHM, MapajulelbHbIM nepeHoc, nmoBopot. [lonstue o momobum
(bUryp 1 roMOTETHH.

ITocTpoeHus ¢ MOMOLIBI0 LUPKYIS U JuHEHKH. OCHOBHBIE 337jaud HAa IIOCTPOEHUE: NIEJICHHE
OTpe3Ka I0I0JIaM; IIOCTPOEHHUE YIJIa, paBHOIO JAAHHOMY; IOCTPOEHHME TPEYrOJIbHUKA IO TPEM



CTOpPOHaM; MOCTPOECHUE MEPIEHAUKYIIApa K MPsIMOM; MOCTPOEHHE OMCCEKTPUCHI YIJIa; JIEIEeHUe
OTpE3Ka Ha N PaBHBIX 4ACTEH.

Pemenne 3ama4 Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO U MOCTPOCHHE C MCIIOIH30BAHUEM CBOWCTB
U3y4EHHBIX (QUryp.

HN3mepenue reomerpuyecknx BeJuunH. J[inHa otpe3ka. PaccTosiHMe OT TOYKH O MPSIMOM.
PaccTosnue mexny napauieabHbIMU IPSIMbBIMHU.

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

I'panycHas mepa yria, COOTBETCTBUE MEKY BEIMYMHONW LEHTPAIBHOIO yIila U JUIMHON JYI'H
OKPY’KHOCTH.

[TonsTre mromany wiockux ¢uryp. PaBHococTaBiieHHbIC 1 paBHOBENHKUE (Hurypsl. [Tnomans
npsiMoyroyibHuKa. [lnomanmm  mapamienorpamMma, TpeyrojdbHUKAa U Tpamenud. [Lmomans
MHOTOyrojpHUKa. [lmomane kpyra u tuiomans cekropa. COOTHOIIEHHWE MEXIY IUIOIMAISIMU
no100HbBIX uryp.

Pemenune 3amay Ha BBIYKMCICHHE W JOKA3aTENbCTBO C MCIOJIB30BAaHHEM M3YUEHHBIX (OPMYIL
Koopaunartel. YpaBHenue npsmoin. Koopaunatel cepeaunbl oTpe3ka. @opMyiia paccTOsIHUSA
MEXIY ABYMS TOUYKaMU IIJIOCKOCTH. Y pPABHEHHUE OKPYKHOCTH.

BexkTopbl. [Inuna (Monynb) BekTtopa. PaBeHcTBo BekTOpoB. KosuinHeapHble BEKTOPBI.
Koopaunartsl BeKTOpa. YMHOKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, Pa3J0KEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJlIpHOE TPOU3BEACHUE BEKTOPOB.

TeopeTHKO-MHO)KeCTBeHHI)Ie NNOHATHA. MHO)KGCTBO, 9JICMCHT MHOKCCTBA. 3aI[aHI/I€ MHOXKECTB
MEPCUUCIICHUCM DJICMCHTOB, XapaKTCPUCTUICCKUM cBorictBoM. IlogMHOkECTBO. O6T>CI[I/IHCHI/IC u
NEepeCCUYCHUEC MHOKCCTB.

JueMeHTHI Joruku. Omnpezenenne. AKCHOMBI U TeopeMbl. [lokazaTtenbcTBo. [Joka3aTenbcTBO OT
npotuBHOro. Teopema, oOparHas pganHoi. Ilpumep wu  koHTpmpumep. Ilonsitue o
PaBHOCUIIBHOCTH, CIICJOBAHUH, YIIOTPEOJICHHE JOTUYECKHX CBA30K €CIU ..., TO ..., B TOM U
TOJIBKO B TOM CJly4ae, JOTUYECKUE CBSI3KHU U, UJIH.

I'eomerpusi B ucropuyeckoMm paszButuu. OT 3emiuemepus k reo merpuu. [ludarop u ero
mkosa. Panec. Apxumen. IlocTpoeHne NpaBUIBHBIX MHOTOYIOJBHUKOB. TpHceKuus yria.
KBanpatypa kpyra. Yasoenue ky6a. Mctopus uncna n. 3omotoe ceuenue. «Hauana» EBkimna.
JI. Diinep. H. U. Jlobauesckwuii. cropus nsaToro nocrynara.

N300peTenne MeTofa KOOPJMHAT, MO3BOJISIOIIEr0 MEPEeBOUTh FeOMETpHIecKue 00BEKTHl Ha
s3bIK anreOpsl. P. Jlekapt u I1. @epma. [TpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha TJIOCKOCTH.

IIVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS KYPCA TEOMETPUU B 7—9
KJIACCAX

Haruasiinas reomerpus



BoinyckHUK Hay4YHUTCS:

1) pacro3HaBaTh Ha YepTexax, PUCYHKaX, MOJEISIX M B OKPYXalOIleM MHpE IUIOCKUE H
MIPOCTPAHCTBEHHBIE FEOMETPUUECKHE (PUTYPHI;

2) pacnio3HaBaTh pPa3BEPTKH Kyba, MPSAMOYTOIBHOIO Mapaiesenure/a, NpaBUuaIbHON MUpaMuUbl,
HWIMH]IpA U KOHYCAa;

3) ompenensrk Mo JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpPHI JIMHEHHBIC pa3Mepbl caMoi (DUTYPHI
1 Hao0OpoT;

4) BBIYUCIATH 00BEM MPSAMOYTOJIBHOTO Mapaliienenumnea. BolmycKHIK TOTYyYUT BO3MOKHOCTD:

5) BBIUMUCIATH OO0BEMBI IMPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUTYp, COCTABIEHHBIX W3
IIPSIMOYTOJIBHBIX NIaPAJIJIEJICIIUIIEIOB;

6) yrayOuTh 1 pa3BUTh IPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaX;

7) IpUMEHATDH MOHITHE PA3BEPTKU JJISl BBIMOIHEHUS IPAKTUYECKUX PACUETOB.
I'eomerpuueckue purypbi

BbIITyCKHUK HAay4UuTCSA:

1) nmonp30BaTbCsl SA3BIKOM T'€OMETPUM JUIsI ONUCAHMS NPEAMETOB OKPYXKAIOIIEr0 MUPA U HX
B3aUMHOTI'O PACIOJIOKEHUS;

2) pacrno3HaBaThb M HM300pakaTb Ha uyepTEXkax M PUCYHKAX TeoMeTpudeckue (QUrypbl U HX
KOH(Urypauuu;

3) HaxXOMUTh 3HAYCHUS JTUH JIMHEWHBIX 3JIEMEHTOB (DUTYp M UX OTHOILIEHUS, TPALYCHYIO Mepy
yraoB ot 0 no 180°, mpumMeHss onpeaeneHus, CBOICTBa U MPU3HAKU (QUTYP U UX DJIEMEHTOB,
oTHolIeHus Guryp (paBeHCTBO, MO00ME, CHMMETPHH, TTOBOPOT, MapalIeTbHbIN MEPEHOC);

4) omepupoBaTh C HayaJbHBIMU MOHSTUSMH TPUTOHOMETPUM U BBINOIHATH 3JIEMEHTApPHBIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

5) pemath 3aJa4uM Ha JOKA3aTENIbCTBO, OMUPASICh HA W3YYEHHbIE CBOMCTBA (PUTYp M OTHOLICHHIA
MeXy HUMH U IPUMEHSISI U3y4eHHbIE METO/IbI JOKa3aTeNIbCTB;

6) pemarh HECJIOKHBIE 33a4l HAa IOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI TIOCTPOEHUS C
MTOMOIIBIO IUPKYJIA U JIUHEHKH;

7) peuiaTtb HpOCTCﬁH.IHC TUIAaHUMETPUYCCKUC 3a/1a4U B IIPOCTPAHCTBC.
BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD:

8) OBJIAZACTh MCETOJAaMM PCIICHHA 3aJad Ha BBIYUCIICHHUA W AO0Ka3aTCJIbCTBA: MCETOAOM OT
MMPOTUBHOTO, MECTOOM HO,Z[06I/IH, METOAOM r[epe6opa BapUaHTOB U MCTOAOM I'COMETPUUCCKHUX
MCCT TOYCK;,

9) mpuoOpecTH OMBIT MPUMEHEHHS aNTeOpandecKOro ¥ TPUTOHOMETPHYECKOTO arapaTta u uaciu
ABWIKCHUS TP PCIICHHUU I'COMCTPUYICCKUX 3a/1a4,



10) oBnageTh TPAAUITMOHHONW CXEMOMW peIIeHHUs 3a7a4 Ha IMOCTPOCHHE C MOMOIIBIO MUPKYJIS H
JUHENKH: aHaJIu3, MIOCTPOCHHE, I0KA3aTEIbCTBO U UCCIIEA0OBAHHUE;

11) HayuuTbcs pelaTh 3a7a4d Ha IOCTPOCHHUE METOAOM T'€OMETPHYSCKOTO MECTa TOYEK H
METOHOM IT0I00HS;

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

13) nproOpecTH OMBIT BHITOJHEHUSI TIPOEKTOB M0 TeMaM: «I eomeTpuueckue npeoOpa3zoBaHus Ha
wiockocTuy, «Iloctpoenue oTpe3koB no hopmyie.

H3mepeHue reomeTpu4ecKux BeJITUYMH

BoinyckHuk HayuuTcs: 1) ucronb3oBaTh CBOMCTBA M3MEpPEHUs JJIMH, IJIOLIAAEH U YIJIOB MpU
pelIeHNN 3a7ad Ha HAXOXACHHWE JJIMHBl OTpe3Ka, MJIUHBl OKPYXKHOCTH, [UIMHBI JyTd
OKPYKHOCTH, IPalyCHOM MEPBHI YIJIa;

2) BBIUMCHATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (UIYP U UX YIJIbl, UCHOJB3Ys (OPMYJIbI JIITMHBI
OKPYKHOCTH M JUIMHBI YTU OKPYKHOCTH, (hOpMYJIbl IUIOIAAen GuUryp;

3) BBIUMCIATH IUIOIIAAM TPEYrOJbHUKOB, NPSIMOYTOJbHUKOB, MapajuleorpaMMOB, Tpalelui,
KpPYTOB U CEKTOPOB;

4) BBIYUCIATH AJIMHY OKPYKHOCTH, JIUHY JYTU OKPYKHOCTH;

5) pewaTh 3a7ja4M Ha JOKA3aTENbCTBO C UCIOJIb30BaHUEM (HOPMYII JUTMHBI OKPYKHOCTH U JJIUHBI
JyTH OKPY>KHOCTH, (hopMyi miomaaen puryp;

6) pewmarb NpakTHYECKUE 3a7ayd, CBS3aHHbIE C HAXOXXICHHUEM TI€OMETPHUECKUX BETUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPECTBA).

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:

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

8) BBIUUCIIATH IJIOMAAW MHOT'OYI'OJIbBHUKOB, HCIOJB3yd OTHOLICHUSA pPABHOBCIUKOCTH U
PaBHOCOCTABJICHHOCTH,

9) npuoOpecTy ONBIT MPUMEHEHUS aIredpanyeckoro U TPUrOHOMETPUUECKOTO afmnapara U uaeu
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIIEHHE IJI01A1€H MHOTOYTOJIbHUKOB.

Koopaunartsi
BrInTyCKHHUK HAydnTCS:

1) BBIYUCIIATH JJIMHY OTPE3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIYHUCIISTh KOOPAUHATHI CEPEIUHBI
OTpe3Ka;

2) UCIOJIb30BaTh KOOPAUHATHBIN METOA JUIsl U3Yy4EHMs CBOMCTB IPSIMBIX U OKPYKHOCTEH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:



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

4) HpI/IO6peCTI/I OIIBIT UCITI0JIB30BaHUA KOMIIBIOTCPHBIX ITPOrpaMm JId aHaJIn3a YaCTHBIX CIIy4acB
B3aMMHOI'0O PACIIOJIOKCHHA OKPY)KHOCTGI‘/’I U IIPAMBIX;

5) npuoOpecTy ONBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIprMeHeHrne KOOpAMHATHOrO MeToja
IIPU PEIICHUH 3a]]a4 Ha BBIYUCIICHUE U I0Ka3aTeIbCTBOY.

BexTopnl
BrInyCKHMK Hay4duTCs:

1) omepupoBaThb C BEKTOpaMH: HAXOAWUTh CYMMY U pa3HOCTb JABYX BEKTOPOB, 3a/laHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;

2) HaxoJIuTh Uil BEKTOPOB, 33JaHHBIX KOOPJAMHATaMU: JJIMHY BEKTOpPAa, KOOPAUHATHI CYMMbI U
pasHocTH IBYX W Oojiee BEKTOPOB, KOOPAWHATHI MPOW3BEICHHS BEKTOpA HA YHCIO, TIPUMEHSS
pY HEOOXOIMMOCTH COYETATEIbHBIH, IEPEMECTUTEILHBIA U PaCTIPEICTUTEIbHBIN 3aKOHBI;

3) BBIUYUCIIATE CKaJIAPHOC MHPOU3ZBCACHHUEC BCKTOPOB, HAXOJUTH YroJl MCKAY BCKTOpaMu,
YCTaHaBJIMBATh NCPICHANKYIISIPHOCTD ITPAMBIX.

BrIIyCKHMK ITOJIyYUT BO3MOKHOCTD:
4) oBnaieTh BEKTOPHBIM METOJIOM JJISl PELICHUS 33/1a4 Ha BBIYUCICHHUE U I0Ka3aTeNbCTBO;

5) HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUS MIPOCKTOB Ha TECMY «HpI/IMeHeHI/Ie BCKTOPHOI'O MCTOAA IIpU
pCHICHUHN 3a/1a4 Ha BBIYHUCIICHHUEC U NOKA3ATCIILCTBO.

TEMATHYECKOE INTAHUPOBAHHUE

JI. C. AranacsH, B. @. byry3os, C. b. Kagomies u ap. «'eomerpus, 7», «I'eometpust, 8»,
«["eometpust, O»



Howmep Coneprkanue mMatepuana KomnuectBo | KomndectBo | XapakTepuCTHKa OCHOBHBIX BHJIOB JEATEIHLHOCTH YUCHHKA (Ha
naparpada 4acoB KOHTPOJIbHX | YPOBHE y4EOHBIX JICHCTBHIA)
7 Kkaacc
I'nasa 1 HavajbHble 7 1
reoMeTpuyecKmne cBeJeHus KOHTpPOJIbHAs
1,2 [Ipsimast 1 oTpe3ok. JIyd u 1 paborta OOBACHATD, YTO TAKOE OTPE3OK, JIYY, YTOJl, KAKHE (PUTYPBI
yroin Ha3BIBAIOTCS PABHBIMU, KaK CPABHUBAIOTCS U U3MEPSIFOTCS
3 CpaBHeHUE OTPE3KOB U 1 OTPE3KH U YIJIbl, UTO TaKOE TPaayC U rpaJlycCHas Mepa yria,
yTJIOB KaKOM yroJl Ha3bIBAETCS MPSMBIM, TYIIBIM, OCTPBIM,
4,5 H3mepeHne oTpe3KoB. 2 pa3BEPHYTHIM, YTO TAKOE CEpeIMHA OTpe3Ka U OMCCeKTprca
W3mepenue yrios yIJIa, KaKue YIJIbl Ha3bIBAIOTCSl CMEKHBIMH U KaKHe
6 IlepnenuKynspHbie mpsambie | 1 BEPTUKAIBHBIMU; (OPMYITUPOBATH U 0OOCHOBHIBATH
Pewrenwe 3amau 1 YTBEPXKICHHSI O CBOMCTBAX CMEKHBIX U BEPTUKAIBHBIX YIJIOB;
KouTpoubHas pabora Ne 1 1 OOBSICHATh, KAaKHE€ TIPSIMbIE HA3bIBAIOTCS MEPIICHAUKYIISIPHBIMHU;
(dhopMyipoBaTh 1 000CHOBBIBATH YTBEPHKICHUE O CBOMCTBE
JBYX MPSMBIX, IEPICHIUKYISAPHBIX K TPEThel; n300paxarhb u
pacrno3HaBaTh YKa3aHHbBIE POCTEHINE GUTYPHI Ha YepTEkKax;
pelaTh 3a7a4u, CBSI3aHHbIE C STUMH MPOCTEUITUMH (PUTYypaMu
I'naBa2 TpeyronbHukH 14 1
1 [lepBblii mpU3HAK paBeHCTBA | 3 KOHTpoJbHAsA | OOBSCHATH, Kakas (pUrypa Ha3bIBa€TCS TPEYTOJIBHUKOM, YTO
TPEYTOJIHHIUKOB pabota TaKOE BEPITUHBI, CTOPOHBI, YTIIBI U IEPUMETP TPEYTOJIHLHUKA,
2 Menuanbl, OUCCEKTPUCHI U 3 KaKoW TPEYroJIbHUK Ha3bIBAE€TCS PABHOOEAPEHHBIM U KaKOU
BBICOTHI TPEYTOJHLHUKA PaBHOCTOPOHHUM, KaKHe TPEYTOJIbHUKH HA3bIBAIOTCS
3 Bropoii u Tpetuii npuznaku | 3 paBHBIMU; U300paXkaTh M PACIIO3HABATH HA YEPTEKAX
paBEHCTBA TPEYTOJILHUKOB TPEYTOJIBHHUKHU M HX JJIEMEHTHI; (DOPMYJIMPOBATH U JOKA3BIBATH
4 3aj1aun Ha MOCTPOEHHE 2 TEOpPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB; OOBSICHSTH,
Pemenue 3a1a4 1o TeMe 2 YTO HA3bIBACTCS MMEPIICHAUKYIISIPOM, POBEIEHHBIM U3 TAHHON
TpeyronbHUKH TOUYKH K JaHHOU MPsAMOii; GOpMyIHpOBaTh U JJOKA3bIBAThH
KoHTposbHas paboTta Ne2 1 TEOpEMY O MEPIECHANKYIISPE K MPSAMOI; OOBSICHSITH, KaKHe

OTPE3KH Ha3bIBAIOTCSA MEAMAHON, OUCCEKTPUCON U BBICOTOM
TPEYroJIbHUKA; (POPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBaxX PaBHOOEIPEHHOTO TPEYTOIBHHKA; PEIIaTh 3aa4H,
CBSI3aHHBIE C MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB U




CBOMCTBaMH paBHOOEAPEHHOTO TPEYrOJIbHUKA;
(hopMyIIMpOBaTh OMPEEIICHUE OKPYKHOCTH; OOBSICHSITH, YTO
TaKo€ LEHTP, PauyC, XOpJa U JUAMETP OKPYKHOCTH; PEIIATh
MIPOCTENIINE 3a/1a4H Ha IOCTPOEHUE (IIOCTPOEHUE YIJIa,
PaBHOTO JAHHOMY, IIOCTPOEHUE OUCCEKTPUCHI YIIia,
[IOCTPOEHUE MEPIEHANKYISPHBIX MPSIMBIX, IOCTPOECHUE
CepeHbI OTpe3Ka) U OoJsiee CI0XKHBIC 3aJa4H, UCTIOIB3YIOIIHIE
YKa3aHHbIE POCTEUIIINE; CONIOCTABIATH MOJYYEHHBIN
pe3yiabTaT C YCIOBUEM 3aJ1a4M; aHATU3UPOBATh BO3MOMKHBIE
cly4yau

I'naBa 3 IlapaJjulesbHbIE TPSIMbIE 9 1
1 [IpusHaku napamienbHOCTH | 3 KOHTPOJIbHAS
JIBYX TPSIMBIX paborta
2 AKcrnoMa nmapaiebHbIX 3
IPSIMBIX
Pemenue 3agau o teme 2
[TapannensHble MpsiMbIe
KountponbHas padota Ne3 1

DopMyIUpPOBaATh ONPEAEICHUE MAPAIIIEIbHBIX MPSIMBIX;
OOBSICHATH C MIOMOIIIBIO PUCYHKA, KaKHUE YTJIbl, 00pa30BaHHbIE
IIPU [IEPECEUCHUH JIBYX MPSIMBIX CEKYIIEH, Ha3bIBalOTCA
HAKpPECT JISKALIUMH, KAKUE OJJHOCTOPOHHUMH U KaKUe
COOTBETCTBEHHBIMU; (DOPMYJIUPOBATh U JJOKa3bIBaTh TEOPEMBI,
BBIpaKarolye IPU3HAKK apAJUIEIbHOCTH JBYX IPAMBIX;
OOBSACHATH, UTO TAKOE AKCMOMBI T€OMETPUU U KaKUE€ aKCUOMBbI
y’Ke UCII0JIb30BAIUCH paHee; (POpMYIUPOBATH AKCUOMY
HapaJuIeIbHBIX NPSIMbIX U BBIBOJUTH CIIECJCTBUS U3 HEE,
(opMyIMpOBATh M TOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajuIeNIbHBIX IPSIMBIX, 00OpaTHBIE TEOPEMAM O MPU3HAKAX
NapaJuIeIbHOCTH, CBA3AHHBIX C HAKPECT JIEKALIUMH,
COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMH YTJIaMH, B CBSI3U C
9TUM OOBSICHSTB, UTO TAKOE YCIOBUE U 3aKJIIOUYEHUE TEOPEMBI,
Kakasi TeOpeMa Ha3bIBaeTCsl OOpPaTHOM MO OTHOIIEHUIO K
JTAHHOM TeopeMe; O0BICHATH, B UEM 3aKJIIOYAETCS METO/
JI0Ka3aTeNbCTBA OT MPOTUBHOIO: (POPMYJIMPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yIiax ¢ COOTBETCTBEHHO
napajuleIbHBIMU U NIEPIEHIUKYIIPHBIMUA CTOPOHAMH;
MIPUBOJUTH IIPUMEPBI UCIIOIB30BAaHUSA ITOI0 METOJIA; peLIaTh
3a/1a4M Ha BBIYMCIICHHE, JOKA3aTeIbCTBO U ITOCTPOEHHUE,
CBSI3aHHBIE C NTAPAJUIEIBbHBIMH NIPSIMBIMU




I'naBa 4 CoOTHOIIEHUSI MEKTY 16 2
CTOPOHAMM M YIJIAMH KOHTPOJIbHBIX
TPEyroJbHUKA pabor
1 CyMMa yTIiioB TpEyrojabHUKa | 2 DopMyIMpOBaTh U J10Ka3bIBaTh TEOPEMY O CYMME YIJIOB Tpe-
2 CooTHOLIEHUS MEXTY 3 YroJIbHUKA U €€ CIIeICTBUE O BHELIHEM YIJIe TPEYroJbHHKa,
CTOPOHAMH U yIJlaMu MPOBOJIUTH KJIACCH(PHUKALINIO TPEYTrOIHHUKOB IO yIIIaM;
TPEYyrojbHUKa (opMyIMpOBATE U 1OKa3bIBaTh TEOPEMY O COOTHOIIEHUSX
KonTponpHas padora Ne 4 1 MEXy CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA (IIPSIMOE U
3 [IpssMOYTOJILHbIE 4 0o0paTHOE YTBEPKACHNUS) U CIEJCTBUA U3 HEE, TEOPEMY O
TPEYrOJIbHUKU HEPaBEHCTBE TPEYroJbHUKA; (OPMYINPOBATH U JOKA3BIBAThH
4 HOCTpOGHI/Ie TpEYroJIbHUKA 2 TEOPEMBI O CBOMCTBax IMPAMOYTOJIBHBIX TPEYTI'OJIBHUKOB
110 TPEM >JIEMEHTaM (TIpsIMOYTONIBHBIN TPEYTOJIbHUK C yriioM 30°, mpu3HaKu
Pemienue 3anau 3 PaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB); (hOPMYIHUPOBATh
OIpesiesICHUs] PACCTOSIHUSI OT TOUKH 10 NPSAMOM, pacCTOSHUS
MEXy HapajljiebHbIMU NPSMBIMY; PEIIaTh 331a4K Ha
BBIUMCIIEHHUS], OKA3aTEIbCTBO U MIOCTPOCHUE, CBA3aHHbIE C
COOTHOILEHUSIMH MEX]ly CTOPOHAMH U yIJIaMHU TPEYTrOJIbHUKA U
pPacCcTOSIHUEM MEXy MapaJljIeIbHBIMU MPSMBIMU, IIPU
HE00XO0IMMOCTH MPOBOAUTH 110 X0y PELLICHHUS
JIOTIOJIHUTENIbHBIE TOCTPOEHUS, COOCTABIIATh OTYyYEHHBIN
pE3yJbTaT C YCIOBUEM 3aJauH, B 337a4ax Ha IOCTPOCHUE
HCCIIEIOBATh BO3MOYHBIE CIIy4an
KonrtposbHas pabora Ne 5 1
IloBTOpenue. Pemenue 4
3ama4
8 kimace
I'maBa § YeTbIpexyroJbHUKH 14 1
1 MHOTOYroNbHUKH 2 KOHTpOJbHAA | OOBACHATH, UTO TAKOE JIOMaHasi, MHOIOYTOJIbHUK, €r0
2 [Tapannenorpamm u 6 pabota BEPIIUHBI, CMEXXHbIE CTOPOHBI, AMArOHAIIN, U300paXKaTh U
Tpaneuus pacrno3HaBaTh MHOTOYT'OJIbHUKH Ha YepTEkKax; MOKa3bIBaTh
3 [TpstmoyronbHUK, poMO, 4 3JIEMEHTBI MHOI'O YTOJIbHUKA, €M0 BHYTPEHHIOK U BHELIHIOO




KBaJpar

Pemenue 3amau

KoHnTtponbnas pabora Nel

obnactu; HopMyIUpPOBaATh ONMPEISICHUE BBITYKIOTO
MHOTOYTOJIbHUKA; H300pa)kaTh U pacIlO3HABATH BBHITYKIIbIC U
HEBBIITYKJIbIE MHOTOYTOJIbHUKH; (DOPMYITHPOBATh U JOKA3bIBATh
YTBEPXKACHUS O CYMME YTJIOB BBIIYKJIOTO MHOI'OYTOJIbHUKA U
CYMME €ro BHEIIHHUX YIJIOB; O0BACHAThH, KAKHE CTOPOHBI
(BEpLIMHBI) YETHIPEXYTOJIbHUKA Ha3bIBAKOTCS
IPOTUBOIMOIOKHBIMU; (POPMYIUPOBATH ONPEICICHHUS
napaiesiorpaMMa, Tpareuuu, paBHOOeIPEHHON 1
IPSIMOYTOJIBHOM Tpamneiuii, mpsMoyroibHUKa, poMmoa,
KBaJparta; M300paxxaTh ¥ pacro3HaBaTh ITH
YeThIPEXYTOJIbHUKH; POPMYIUPOBATH U TOKA3HIBATh
YTBEP)KICHHUS 00 MX CBOWCTBAX W MPU3HAKAX; PEHIaTh 3aauu
Ha BBIYHUCIIEHUE, I0KA3aTeIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C
STUMU BUAMHU YETHIPEXYTOJIbHUKOB; OOBACHATh, KAKHE JBE
TOUYKH Ha3bIBAIOTCS CUMMETPUYHBIMUA OTHOCUTENLHO MPSMOiA
(TOukKM), B KAKOM cirydae (urypa Ha3bIBae€TCsi CHM METPUYHOM
OTHOCHUTEJILHO MPSIMOM (TOYKH) M YTO TAKOE OCh (IICHTD)
CUMMETpPUHU (QUTYPBI; TPUBOAUTH IPUMEPHI HUTYD,
o0Jaiaromux oceBoi (IEHTpaIbHON) CHMMETPHEH, a TaKxke
IIPUMEPBI OCEBOM M LIECHTPAJIbHON CUMMETPHI B OKPYXKaIOIEH
Hac 00CTaHOBKE

I'maBa 6

ITnomann

14

1

[Inomane MHOT'OYT'OJIbHHUKaA

2

ILnomanu mapasmienorpamma,
TPEYroJIbHUKA U Tpanenun

Teopema [Tudaropa

Pemenue 3amay mo teme
ITnomane

1
KOHTpPOJIbHAs
paborta

Konrtponbnas padora Ne2

OOBACHATD, KaK MPOU3BOJIUTCS U3MEPEHHE TUIOIIaIel MHOTO
YTOJIbHUKOB, KAKUE MHOTOYTOJIbHUKHU Ha3bIBAKOTCS
PABHOBEIUKUMU U KAKUE PABHOCOCTABIICHHBIMU;
(hopmynupoBaTh OCHOBHBIE CBOMCTBA IIJIOMIA/IEH U BEIBOJAUTH C
UX MTOMOIIBI0 (DOPMYIIBI TUIOIIAAEH MPSIMOYTOJIbHUKA,
napajuiesiorpaMma, TpeyrojibHUKa, Tpanenu; GopMyIupoBaTh
U JIOKa3bIBAaTh TEO peMy 00 OTHOIICHUU TUIOMIA e
TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY YIITY; (hOPMYyIUPOBATH
U J0Ka3biBaTh Teopemy [ludaropa u oOpaTHyoO €ii; BHIBOAUTH
¢dbopmyny I'epoHa a7 TUI0IIa M TPEYroJbHUKA; PEIIaTh 3a1a4uu
Ha BBIYMCIICHHE U JIOKAa3aTeIbCTBO, CBSI3aHHBIE C opMyTaMu




rromasei u reopemoit Iudaropa

I'maBa 7 Ilono6HbIe TpeyroabHuku | 19 2
1 Omnpenenenue mo100HBIX 2 KOHTPOJIbHBIE | OOBSCHATH MOHITHE TPOIIOPIUOHATBHOCTHA OTPE3KOB;
TPEYrOJbHUKOB paboThI (hopMyIHpOBATH OIPEIEICHUS TOAOOHBIX TPEYTOJIbHUKOB U
2 [Tpusnaku nmogoOus 5 Kod¢umenTa noaoous; GopMyaIupoBaTh U 10Ka3bIBATh
TPEYTrOJbHUKOB TEOpPEMbI: 00 OTHOIIEHUH TUIOMIACH MOT00HBIX
KonTponbnas pabota Ne3 1 TPEYTrOJIbHUKOB, O IIPU3HAKAX MOI00US TPEYTOIbHUKOB, O
3 [IpuMeHenue moao0us K 7 CpeAHel JIMHUM TPEYTOJIbHUKA, O TIEPECEYCHUN MeTUaH
JI0Ka3aTeI5CTBY TEOPEM U TPEYroJabHHUKA, O IPOMOPIUOHAIILHBIX OTPE3KaxX B
pelIeHHIO 3a/1a4 MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATH, YTO TAKOE METOJT
4 COOTHOLICHHS MEKTY 3 no100us B 3a/1a4ax Ha MOCTPOEHUE, U TPUBOIUTH IPUMEPDI
CTOPOHAMH U YIJIaMH IPUMEHEHHS ATOTO METOJ1a; OOBACHATH, KAK MOKHO
IPAMOYTOJIEHOTO UCIIOJIb30BaTh CBOMCTBA MOJIOOHBIX TPEYTOJIHLHUKOB B
TPEYrOJILHUKA HU3MCPUTCIIbHBIX pa60Tax Ha MECTHOCTH, O6’I)HCH$ITI), KakK
KourponbHas pa6ota Ned 1 BBECTHU MOHATHE M0100US I TPOU3BOJIBHBIX QUTYD;
(hopMyIHpOBATH OIIPEIEIICHUE U WILTFOCTPUPOBATH TIOHSATHS
CHUHYCa, KOCUHYCa 1 TAaHT'€HCA OCTPOTO YIJia MPSIMOYTOJILHOTO
TPEYroJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO U 3HAYCHHs CUHYCa, KOCUHYCa U TaHTeHCa JIJIs
yraoB 30°, 45°, 60°; pemate 3a1auu, CBA3aHHBIE C MTOJ00HMEM
TPEYTOJIbHUKOB, JIJIsl BBIYMCIICHUS 3HAYCHHI
TPUTOHOMETPHUYECKHX (PYHKIIUH HCIIOIE30BAaTh KOMIIBIOTEPHBIE
IPOrPaMMBI
I'nasa 8 OkpyKHOCTH 17 1 HccenenoBaTe B3aMMHOE paCIOIOKEHUE IPSIMOM U
1 KacarenbHas k okpy>kHOCTH | 3 KOHTPOJIbHASL | OKPY>KHOCTHU; ()OPMYJIMPOBATH OIpEIeIIEHNE KacaTeIbHOU K
2 lenTpansHbic ¥ BIIMCaHHBIE | 4 pabora OKPY>KHOCTH; )OPMYJIMPOBATh U JOKA3bIBATH TEOPEMBI: O
YTIIBI CBOMCTBE KacaTelbHOM, 0 MPU3HAKe KacaTelbHOM, 00 OTpe3kax
3 YeThbIpe 3aMedaTeabHbIE 3 KacaTeIbHBIX, TPOBEAEHHBIX U3 OJHOM TOYKH; POPMYIUPOBATH
TOYKH TPEYrOJbHUKA MOHSITUS LIEHTPAIBLHOTO yTiia M TPalyCHON MephI 1yTU
4 BrucaHHas ¥ OMUCAHHAS 4 OKPY>KHOCTH; (OPMYJIMPOBATh U JOKA3bIBATH TEOPEMBI: O
OKPYKHOCTH BIIMCAHHOM YTJI€, O TPOU3BEJICHUN OTPE3KOB MEPECEKAIOIINXCS
PeleHue 3a1a4 [0 TEME 2 Xop; GOPMYITHPOBATH M TOKA3bIBATh TEOPEMBI, CBSI3aHHBIE C

OKpYXHOCTH

3aMCUATCIIbHBIMU TOYKAMU TPC YI'OJIbHUKA: O 6I/ICC6KTpI/ICG




Kontposbnas padota Ne5

yria U, KaK cleICTBHE, O epeceueHun OUCCEKTPUC
TPEYTOJIbHUKA; O CEPEIMHHOM IMEPIEHAUKYIISIPE K OTPE3KY U,
KaK CII/ICTBHE, O IIEPECEUCHUN CEPEANHHBIX MEPIEHIUKYISPOB
K CTOpOHAaM TPEYroJbHUKA; O [IEPECEUEHNHN BBICOT
TPEYroibHHUKa; GOPMYIUPOBATH OMPEEIICHUS OKPYKHOCTEH,
BIIMCAaHHOM B MHOTOYT'OJIbHUK U ONIMCAHHOM OKOJIO
MHOTOYTOJIbHUKA; (POPMYIUPOBATH U JOKA3bIBATH TEOPEMBI: 00
OKPY>KHOCTH, BIIUCAHHOH B TPEYTrOJbHUK; 00 OKPYKHOCTH,
OIHMCAaHHOM OKOJIO TPEYroJIbHUKA; O CBOMCTBE CTOPOH
OIMCAHHOT'O YEThIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA; pelIaTh 3a/1a4M Ha
BBIUMCIIEHHE, JOKA3aTEIbCTBO U IOCTPOEHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIIMCAHHBIMU U OMKUCAHHBIMU TPEYTOJIbHUKAMU
U YEThIPEXYrOJIbHUKAaMU; UCCIIEA0BATh CBOICTBA
KOH(UTYpalHii, CBA3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIBIO
KOMIBIOTEPHBIX NIPOrpamMM

IoBTOpenue. Pemenue 4
3ama4
9 kJ1acc

I'naBa 9 BexTopsbl 8

1 IToHsiTHE BEKTOpA 2 dopMynupoBaTh ONPEACICHHS U WIUTFOCTPUPOBATH OHATHS

2 CrnosxeHue 1 BbIYUTaHHE 3 BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB;
BEKTOPOB MOTUBUPOBATh BBEJICHHE MOHATUI U AEHCTBUI, CBA3aHHBIX C

3 YMHOXeHHEe BEKTOpa Ha 3 BEKTOpPaMHM, COOTBETCTBYIOIIMMHU ITPUMEPAMH, OTHOCAIIUMUCS
gucio. [Ipumenenne K (PM3MYECKUM BEKTOPHBIM BEJIMUMHAM; IPUMEHSATH BEKTOPBI U
BEKTOPOB K PEIICHHUIO 3a/1a4 NeNCTBUS HAJl HUMH MPU PEUIEHUH F€OMETPUUECKUX 3aj1au

I'naBa 10 Metoa kKoopauHaT 10 1

1 Koopaunatsl BekTOpa 2 KOHTpOJIbHAS | OOBACHATH U WILTIOCTPUPOBATH MOHATHUS MPSMOYTOJIbHON

2 [Ipocreiimne 3anaun B 2 pabora CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH U KOOPJAUHAT BEKTOPA;
KOOpJIMHATax BBIBOJIUTH U MCIIOJIb30BATh MPU PELICHUHU 33134 (POPMYJIBI

3 YpaBHEHUS OKPY>KHOCTH U 3 KOOpJUHAT CepEeIUHbI OTPE3Ka, AJITUHBI BEKTOPA, PACCTOSTHUS




IPAMO

MEX1y ABYMS TOUKAMHU, YPABHEHUSI OKPYKHOCTH U MPSAMOI

Pemenue 3anay 2
Kontponbnas pabora Nel 1
I'masa 11 CoOTHOIIEHUS MEKILY 11 1
CTOPOHAMM M YIJIaMH KOHTpPOJIbHAs
Tpeyrojbunka. Ckajsipuoe pabota
Npou3Be/ieHHe BEKTOPOB
1 Cunyc, KOCUHYC, TAHT€HC, 3 DopMyIMpOBaTh U WIUTKOCTPUPOBATH ONPEEIICHUS CUHYCA,
KOTAHT€HC yTiia KOCHHYCa, TAHT€HCa U KoTaHreHca yriaoB oT 0 1o 180°;
2 CoOTHOILIEHUS MEXKTY 4 BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOKAECCTBO U (op-
CTOPOHAMU U yTIIaMU MYJIbI IPUBEACHUS; POPMYITHPOBATH U IOKA3bIBATh TEOPEMBbI
TPEYrOJIbHUKA CHUHYCOB M KOCUHYCOB, TPUMEHATH UX TP PEUICHUU
3 CkansipHO€ ITPOU3BEIECHNE 2 TPEYTOJIbHUKOB; OOBSICHATH, KaK UCTIOJIB3YIOTCS
BEKTOPOB TPUTOHOMETpHUECKHE (DOPMYIIBI B I3MEPHUTEIHHBIX padoTax Ha
Pemenue 3anay 1 MECTHOCTH; (POPMYIHUPOBATH OMPEICIICHUS yIiIa MEXIy
KOHTpOHBHaH pa60Ta No2 1 BCKTOpaMH M CKAJIAPHOI'O ITPOMU3BCIACHUA BEKTOPOB, BEIBOJUTH
(hopMyIly CKaIIpHOTO MPOU3BEIACHHUS Yepe3 KOOPAUHATHI
BEKTOPOB; (DOPMYIIHPOBATH K 0OOCHOBBIBATH YTBEPIKICHUE O
CBOMCTBAxX CKaJsPHOTO MPOU3BEICHUS; UCTIOIb30BATh
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB MPU PELICHUH 3a/1a4
I'maBa 12 JITHHA OKPYAKHOCTH M 12 1
IJIOIAb Kpyra KOHTPOJIbHAS
pabota
1 [IpaBunbpHbIE 4 @opMynHpOBaTh ONPEAEIICHUE MPABUIIBHOTO MHOTOYTOJIbHUKA;
MHOTOYTOJTbHUKH (hopmynupoBaTh M 10Ka3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
2 JnHa OKpyXKHOCTH U 4 OMMCAHHOM OKOJIO MPAaBUJIBHOI'O MHOTOYTOJIbHUKA U
II01Ia/lb Kpyra BIIMCAHHOM B HETO; BHIBOJIUTH U HCIIOIH30BATh (POPMYITBI ISt
Pemnienue 3aJ1a4d 3 BBIYUCIICHUS TUIOAAW ITPaBUJIBHOT'O MHOI'OYTrOJIbHHUKA, €0
Kontponbnas padora Ne3 1 CTOPOHBI U pajuyca BIMCAHHOM OKPY>KHOCTH; pelIaTh 3a1a4l

Ha TIOCTPOEHHUE MPABUILHBIX MHOTOYTOJIbHUKOB; OOBSICHSTh
MOHATUS ITTMHBI OKPY>KHOCTH U IIOLIA/IU KPYTra; BBIBOJAUTH
(hopMyIIbI 17151 BBIYUCIIEHUS JUIUHBI OKPY>KHOCTHU U JJTUHBI
JyTH, IJIOIAAN KpyTa U IUIOIIA 1 KPYrOBOT'O CEKTOPA;




MIPUMEHSTH 3TU GOPMYJIIBI IPU PEHICHUN 33124

I'naa 13 J{BH2KeHU S 8 1

1 [ToHsiTHE NBUKECHUS 3 KOHTpOJbHAA | OOBSCHATH, YTO TAKOE OTOOPAKECHUE TUNIOCKOCTH Ha ce0s U B

2 [MapannenbHblii nepeHoc u 3 pabota KaKOM CITy4ae OHO Ha3bIBACTCS JABMKEHUEM IUIOCKOCTH;
TIOBOPOT OOBSCHSATH, UTO TAKOE OCEBasi CAMMETPHUS, IEHTpaIbHasA
Pemienue 3amau 1 CUMMETpUS, TapaJUIeTIbHBIN MIEPEHOC U TIOBOPOT;
KonTponsHas padora Ned 1 000CHOBBIBATh, YTO 3TH OTOOpaKEHUs IIIOCKOCTH Ha cebst

SABJIAIOTCA ABHXXCHHUAMU, O6’I>SICH$ITB, KaKOBa CBA3b MCKIY
ABVKCHUSAMHA U HAJTOXKCHUAMU, HIINTFOCTPHUPOBATH OCHOBHEIC
BHJIbI ILBI/I)KGHI/II;'I, B TOM YHUCJIC C TIOMOIIBIO KOMIIBIOTCPHBIX

nporpamm
I'nasa 14 HayvajbHble cBeleHHs U3 8
reoMeTpuu
1 MHOrorpaHHuKu 4 OOBACHATD, YTO TAKOE MHOTOI'PAHHUK, €r0 TpaHu, pEopa,
2 Tena u MOBEpXHOCTH 4 BEPIINHBI, TUArOHAJIM, KAKOW MHOTOTPaHHUK Ha3bIBACTCS

BpallleHus BBIITYKJIBIM, YTO TaKO€ N-YrojbHas Mpu3Ma, €€ OCHOBaHMUs,
OOKOBBIE T'paHU U OOKOBbIE PEOpPa, Kakas MpU3Ma Ha3bIBaeTCs
IpsIMOM M KaKasi HAKJIOHHOM, UTO TaKO€ BbICOTA MPU3MBI, KaKas
IpU3Ma Ha3bIBAETCs MapasuIeIeUIeIOM U KaKoil
napasuieJenue ] Ha3bIBaeTCsl MPSMOYTOJIbHBIM;
(opMyIMpoBaTh M 0OOCHOBBIBATH YTBEPKICHUS O CBOMCTBE
JaroHajiel napasuiesenurneia ¥ o0 KBajapare JuaroHain
IPSIMOYTOJIBHOTO MapajieNenunesia; 00bICHATh, YTO TaKOE
00BEM MHOTOIPaHHUKA; BBIBOAUTH (C IMOMOILBIO IPUHITUIA
Kaganbepn) popmyny o0bEMa IpIMOYTOIbHOTO
napajuiesienunena; 00bACHATh, KaKOH MHOTOTPaHHUK
Ha3bIBACTCs MIUPAMUIOH, YTO TAKOE OCHOBAHUE, BEPIIIMHA,
OOKOBbIE IpaHH, OOKOBBIE pEOpa U BBICOTA MUPAMU/IbI, KaKas
nUpamuia Ha3bIBaeTCs MPABUIBLHOM, UTO Takoe anopema
MPaBUIILHON TUPAMUJIBI, TPUBOAUTH PopMyTy o0BEMa
MUPaMUIbL; OOBACHATH, KAKOE TEJIO Ha3bIBACTCS LIMIIUHAPOM,
YTO TaKO€ €ro 0Ch, BHICOTA, OCHOBAHUS, pajnyc, O0KoBas
MIOBEPXHOCTh, 00pazymomue, pa3z BEPTKa OOKOBOM




TMOBEPXHOCTH, KAKUMHU (DOPMYJIaMU BBIPAXKAIOTCS 00BbEM U
IJI011a/1b OOKOBOM MOBEPXHOCTH IIMJIMHJIPA; OOBACHSITH, KAKOE
TEJIO Ha3bIBACTCSI KOHYCOM, YTO TaKOE€ €ro OCh, BBICOTA,
OCHOBaHUe, 00KOBasi TOBEPXHOCTh, 00pa3yIole, pa3BépTKa
OOKOBOI TTOBEPXHOCTH, KAKMMHU (POPMYITAMU BBIPAKAIOTCS
00BEM KOHYCA U IIOMAAh OOKOBOM MOBEPXHOCTH;, OOBSICHSATS,
KaKasi IOBEPXHOCTh Ha3bIBACTCS CPEPOH U KaKOE TEIIO
Ha3bIBACTCS IMIAPOM, UTO TAKOE PAINYC U JUAMETP CPEpbI
(urapa), kakumu GopMysIaMu BBIPAKAIOTCS 00BEM I1apa u
wIomazas chepsl; H300paxaTh U paco3HaBaTh Ha PUCYHKAX
NpU3MYy, IapaUIeNIeUIe]l, TMPAMUTY, IIHIUH/P, KOHYC, Iap

OB akcuomax
MJIAHUMETPHUH

IloBTOpenue Pemenue
3ama4




