PaGouas mporpamMma mo reoMeTpum.

TemaTuveckuii nJIaH
Y4eOHO-TeMaTH4YeCKOe INIAHMPOBAaHMeE JIA 5 KJacca
34 yaca B roa (34 padouue Heneau u3 pacuéra 1 yac B HeJeJII0)

HOMED
ypoKa

naparpad

Copepxanue MaTepuana

IIepBble 11aru B reOMETPUH.

IIpocTpaHCTBO M pa3MEPHOCTb.

[Tpocreiinue reomeTpruuecKkue GUrypsl

Konctpyuposanue u3 «T».

Ky6 u ero cBoiicTsa.

3amaun Ha pa3pe3aHue U CKIaabpIBaHue QUryp.

TpeyroapHUK. MHOTOYroJbHUK.
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IIpaBHUIIbHBIE MHOTOTPaHHUKH.
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9 |14 ['eomeTpryeCcKre roJIOBOJIOMKH.
10 | 15 N3mepenue 1InHBbL.
11 | 16-18 | M3mepenue miomaam u o0bema.
12 | 19-21 | Beruucnenue JIMHEL, IUIOMAIA U 00beMa.
13 | 22-23 | OKpY>KHOCTb.
14 | 24-25 | I'eomeTpudeCcKuil TPEHUHT.
15 | 26-27 | TonosoruYecKue OMnbITHI.
16 | 28 3aaum co CIMYKAMH.
17 | 29-30 | 3ammdpoBaHHas mepenucka.
18 | 31-32 | 3agauu, roJ0BOJIOMKH, UTPBHI.
33 3ayetHas paboTa
34 3anra noprdonno
Y4eOHO-TeMaTH4YeCKOe INIAHMPOBaHMe 1JIA 6 KJacca
34 yaca B roa (34 padouue Heneau U3 pacuéra 1 yac B HeJeJII0)
< HOMEp
= ypoka Conepkanue MaTepuaa
5
1 Beognoe 3anstue. [IpaBuna kpyxka.
19 | 2-3 Durypku U3 KyOMKOB U X 4acTEH.
20 | 4-5 [TapaieIbHOCTD U NEPIECHIUKYJISIPHOCTD.
21 | 6-7 [TapaienorpaMMsl.
22 189 KoopauHnartsl, KOOpAMHAThl, KOOPAUHATHI. ..
23 110 Opuramu.

11-12 | Pemrenne omuMImmMagHbIX 3a1a4.

24 | 13-14 | 3ameuarenbHbIe KPUBBIE.
25 15 | KpuBsle [IpakoHa.
26 | 16-17 | JlaOUpHHTHL.

27

18-19 | I'eometpus kieTdaToi Oymaru.

28

20 3epKajbHOE OTPaXKEHHE.

29

21-23 | Cummerpusi.

30

24-25 | boparopsl.
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OOKYMEHT MNOANUCAH
QNEKTPOHHOW NMOAMUCHIO

Ceprudy 19CE2CIAB16B9
Brapeneu CMIOPOB ONET BNAMVIMUPOBIY
[Mleiictautenen: ¢ 29.02.2024 fo 29.05.2025




31 | 26-27 | OpHaMeHTHI. 2
32 | 28-29 | CummeTpusi IOMOTaeT pelaTh 3aJauu. 2
33 | 30-31 | OxHO BaykHOE CBOMCTBO OKPY’KHOCTH. 2
34 | 32-33 | 3agauu, roJIOBOJIOMKH, UTPHI. 2

34 HTorosoe 3aHsTHE. 1

Coaeprxanue nmporpaMmbl
5 KJace

Conepxanue 4achl
IlepBble IATM B reOMETPHH.
Hcropus paszButus reomerpuu. MHCTpYMEHTBI i IOCTPOCHUM U WU3MEpPEHUN B 1
reomerpun. llpoBepounass pabora «Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHHMA
ydalumxcs»
IIpocTpancTBO M pa3MepPHOCTb.
OpHOMepHOE MpOCTPaHCTBO (TOYKH, OTPE3KH, Jy4H), JIBYMEPHOE IPOCTPAHCTBO
(TpeyrojibHUK, KBaApaT, OKPYXHOCTb), TPEXMEPHOE IPOCTPAHCTBO (MPSMOYIOJIbHBIN
napasienenumnes, kyo). 2
[Tnockue u mpocTpaHcTBeHHBIE PUTyphl. [lepcriekTrBa Kak CpecTBO U300paKEHHS
TPEXMEPHOI'O0  IPOCTPAHCTBA HA  IUIOCKOCTH. YeThIpEeXyrojbHHUK, JWaroHajIu
yeTplpexyroiapHuka. Ky6 u nupamuia, ux n300pakeHusi Ha INIOCKOCTH
IIpocreiimne reomerpuyeckue Gurypsl.
I'eomerpryeckue MOHATUA: TOUKA, IIPsiMasi, OTPE30K, JIyd, yroi. Buabl yrioB: OCTphI, 1
IIpSAIMOM, TYIIOM, pa3BEpHYTHIM. lI3MepeHue yrioB ¢ IOMOIUBK TPaHCIOPTHUPA.
Beprukanbable U cMeXHBIE yIUIbl. Jlnaronanab KBajapara. buccekrpuca yria
Koncrpyuposanue u3 «T».
CamocrosrenbHas pabota «3mepenue yriosy. )
KoHcTpynpoBaHue Ha MIOCKOCTH U B IPOCTPAHCTBE, a TAK)KE HA KJIeTyaToil Oymare
u3 yacreil Oykssl T.
Ky0 u ero cpoiicrBa.
Muororpanauku. Bepmunsl, pebpa, rpanu MHororpanHuka. Ky0: BepmuHsl, pebdpa, )
rpaHy, IUaroHajb, MPOTUBOIIOJIOKHBIE BepIIMHBL. Pa3Beprka kybOa. IIpoBepounas
pabota «MccnenoBanue Kyoa»
3agauu Ha paspe3aHue U CKJIAAbIBaHHe QUIYP.
PaBenctBo ¢uryp npu HamoxeHnu. CriocoObl pa3pe3aHus KBajpaTa Ha PaBHbIE YaCTH. 1
PaspesaHnue  MHOroyrosbHMKOB Ha  paBHble 4actu. HMrpa  «IleHTamuHO®.
KoHcTpynpoBaHue MHOTOyroJabHUKOB
TpeyrojibHuk. MHOroyroJibHMK.
TpeyronbHUK: BEpIIMHBI, CTOPOHBI, YIJibl. BUIbI TpeyroiabHUKOB (pa3HOCTOPOHHMM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM, OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN,
TynoyronbHbii). [lupamuna. IlpaBunpHas TpeyronbHas nupamuaa (TeTpasip). 2
Pa3Beprka nupamuasl. [loctpoenue TpeyroabHUKOB (TI0 IBYM CTOPOHAM M YIIIy MEXKIY
HUMH, 110 CTOPOHE U JBYM YyIJIaM, IO TPEM CTOPOHAaM) C MOMOILIbIO TPAHCIOPTHPA,
LUPKYJIS U JIMHEUKU
IIpaBuiabHBIE MHOTOTPAHHHMKH.
Terpasap, ky0, oxTasap, moaeka’ap, ukocasdap. dopmyna Ditnepa. Passeprku 2
IIPaBWJIbHBIX MHOTOTPaHHHUKOB.
I'eomeTpuyeckune roJi0BOJIOMKH.
Urpa «Tanrpam». CocTtaBineHue 3alaHHbIX MHOTOYT'OJIbHUKOB U3 OTPAaHUUYEHHOTO 1
yucaa uryp.
HN3mepenue JJIMHBI.
Enunnnbl u3mepenus anuHbl. CTapyHHBIE €JUHUIBI U3MEPEHUS. DTalOH U3MEPEHHUS 1
uHBL — MeTp. Enunnnel n3meperus npubdopos. TouHOCTh U3MEpEeHUst
N3mepenue miomanu u oobema. 3




Enuaunel u3mepeHus tuiomanu. M3mepenue mwiomand QUrypbl ¢ U30BITKOM U C
HegoctaTkoM. [IpubmmkenHoe HaxoxaeHue Twiomany. [lanerka. EnuHUIBI n3MepeHus
IIoLAaU 1 o0bema.

Boruncienue JJMHBI, IIOMAH M 00beMa.

Haxoxnenue miomany ¢Gurypsl ¢ MOMOUIbIO NaleTKH, 00beMa Tejla € MOMOILBIO
eIMHUYHBIX KyOWKOB. PaBHOcocTaBieHHble W paBHOBenukue ¢(urypsl. Ilmomans
npsAMoyrojibHUKa. OOBEM NPsIMOYTOJIBFHOT0 Hapasljiesieunea

OKpy:KHOCTB.
OKpy’>KHOCTb W KpyI: LEHTp, paauyc, auaMmerp. IIpaBWIBHBIII MHOIOYrOJIbHUK,
BIIMCAHHBIA B OKPYKHOCTb

I'eoMeTpryecKuil TPEHHUHT.
3aHUMaTeNnbHbIE 33/1a4M Ha IMOJICYET TeOMETPUUYECKUX (UTYp B PA3IMYHBIX IUIOCKUX
KOH(HUryparmsx

TonoJsioruyeckue ONbITHI.

Jluct MeOuyca. OnbiThl ¢ uctoM Mebuyca. BeruepunBanue reomerpuueckux Guryp
omHUM pocuepkoM. I'pad, y3mel rpada. Bo3moxkHOCTh moOcTpoeHus rpada OgHUM
pOoCUepKOM

3agayu co cnMYKaMu.
3aHMMaTeNnbHBIE 33aJa4d Ha COCTABJICHME TIE€OMETPUYECKHX (Uryp U3 CIHYeK.
Tpancdopmanust Guryp npu nepexsiagbBaHuH CIUYEK

3amudpoBanHas nepenucka.
IToopor. [lludposka c momomipto 64-KIETOYHOTO KBaApaTa

3agayuu, roJ10BOJIOMKH, HIPbI.
Jlenenue ¢urypsl Ha yacTH. Wrpsl co cnuukamu, ¢ MHOrorpanHukamu. lIpoeximu
MHOTI'OTPaHHUKOB.

3ayeTHas pabora

3amura noprgoauo

6 KJ1acc

Conepxanue

BBoanoe 3anaTue. IlpaBuiia kpy:kka.

POurypku U3 KyOMKOB M X 4acTeil.
Metox Tpex mpoekuumii mpocTpaHCTBeHHBIX Ten. CocrtaBneHue KybOa U3
MHororpanHukoB. Ceuenus ky0a

IHapanieJbHOCTh M NEePHEHIUKYJIAPHOCTD.

[TapamienbHbIe ¥ NEPIICHAUKYJISIPHBIEC NPSAMBIE HA ITIOCKOCTH U B IIPOCTPAHCTBE.
ITocTpoeHue nmapajuleIbHbIX U NEPHEHAUKYJSIPHBIX NPSMBIX C IIOMOIUBIO JIMHEUKUA U
YEPTEKHOIr0 yrojapHuka. [locTpoeHue mpsmoi, napauielbHON U NEPIEHAUKYIISPHON
JAHHOM, C TNOMOIIBIO LUPKYJd U JMHEWKU. IlapamienbHble, NEPHCHAMKYIIAPHBIE U
cKpenBaromuecs pedpa kyba. CkpemuBaronmecs npsMele.

IHapaniejorpamMmel.

[MTapannenorpamm, pom0, MpsiIMOYroJdbHUK. HekoTopble cBOWCTBA MapaysienorpaMMoB.
[TonmyyeHne nmapaieNbHBIX U MEPIEHANKYISIPHBIX MPSAMBIX ¢ TOMOIIBIO NeperndaHus
mucta. CBolicTBa

KBaJ[paTa M NpsMOYTOJIbHHUKA, TOJTYUYCHHBIC Iepern0aHueM JIMCTa. 30JI0TOe CEUCHHE.

Koopaunatel, KOOpaAMHATBI, KOOPAUHATHI. ..

OmnpeneneHre MECTOHAXOXKACHUSI 0O0OBEKTOB Ha reorpaduueckoit kapre. OnpeneneHue
NoJIoXKeHHs Kopadus B urpe «Mopckoii 60ii». Koopannathas mnockocts. KoopauHater
TOYKM Ha IUIOCKOCTH. IlossipHBIE KOOpAMHATBHI: yroa U paccrosiHue. JlekaproBa
CUCTEMA KOOpJAMHAT B IPOCTPAHCTBE.

Opuramu.
CknanpiBanue ¢uryp u3 Oymaru 1o cxeme.

Pemienue oiMMNuagHbIX 3a1a4.

[\S}

3ameuaTeabHbIE KpHUBbIC.




Konnueckue ceyeHus KOHyca: 3JUTUIIC, OKPY>KHOCTb, rurnepOona, nmapadona. Crupanib
Apxumena. Cunycouna. Kapanonna. Hukinonna. I'unouuknounsa.

Kpussbie [Ipakona. 1
[IpaBuia nosry4eHus: KpUBbIX J[pakoHa.
JlaOupuHTBI. 2

Hctopun nabupunToB. CriocoObl pemieHuil 3aiad ¢ JaOMpHUHTAMH: METOX Mpod U
omr00K, METO/T 3a4E€PKUBAHMS TYITUKOB, MPABHIIO OJTHON PYKH.

I'eomeTpus kaeryaToi Oymarm. 2
IlocTpoeHus mnepneHIuKyIspa K OTPE3Ky C IIOMOLIbI JMHEWKU. IloctpoeHue
OKpPY>KHOCTH Ha Kierdyaroil Oymare. [locTpoeHue mpsMOYTOJIBHOTO TPEYroJIbHUKA U
KBaJlpaTa 1o 3aJJaHHOM TUIOLIA/IHN.

3epkajibHOE OTpPaKeHHUe. 1
[Tonyyenne n300pa’keHUI NPHU 3EpKATBHOM OTPAKEHHUH OT OJHOTO U HECKOJIBKUX
3EpKaJL

Cummertpus. 3
OceBas cummeTpus. 3epKajbHas CHUMMETpUS KaK YacTHBIM Cilydail OCEBOIL.
IentpansHas cummerpus. Mcnonb3oBaHME KalbKHA Ul IIOJy4EHHMS LEHTPAJIBHO-
CUMMETPHUYHBIX QUTyp.

Bopaopsbl. 2
Bopatopsl — nuHeiHble opHamMeHThl. [lonyyenne cuMmmeTpudHbIX Guryp: Tpadapersl,
OpHaMeHThl, Oopatopbl. IIpuMeHeHne mNapalelbHOIO MEpPeHoca, 3€pKajabHOU
CUMMETpUHU (C BEPTUKAIBHOW M TOPU3OHTAIBHOM OCSIMH), ITOBOPOTA U LIEHTPAJIbHOU
CUMMETpPUHU.

OpHaMeHTHI. 2
IInockue opHaMeHTBI — mnapkeThl. Bbiienenue s4yeiku opHaMeHTa. lloctpoeHue
OpHAaMEHTOB U NAPKETOB.

CuMMeTpHUs IOMOraeT pemaThb 3aJa4u. 2

[Toctpoenne ¢uryp mpu oceBoil cuMMeTpuu. PaccTossHHE OT TOYKH [0 TMPSMOIA.
CBoJCTBO KacaTeJabHOM K OKPY’KHOCTH.

OaHo BajkHOe CBOIICTBO OKPY’KHOCTH. 2
BrucaHHbIN NPAMOYTOJIBHBIN TPEYTOJIbHUK. BIIMCAHHBIN U LICHTPAIbHBII YTOJL.
3agayuu, roJ10BOJIOMKH, HTPbI. 2

Perienue npakTHUECKUX 33j1a4 C MPUMEHEHHEM IPOCTEUIIINX CBOMCTB (uryp.

Tembl y4eOHBIX IPOEKTOB M UCCJIEI0BAHNM

S kiaace

Pa3Beprku u Monenu ky0a (epeBsiHHbIC, OyMaKHbBIE, CTEKIISTHHBIC, KAPKACHBIEC U Jp.).
COopHUK MTOCIOBUI] (IOTOBOPOK, 3araJiok) 00 M3MEPEHHUH JUTUHBI, IJI0Maan, 00beMa.
Anp00oM (uryp, KOTOpble MOKHO HAPUCOBATH OJJHUM POCUEPKOM.

BricTaBka mpaBUIILHBIX MHOTOTPAHHHKOB.

Yuumcst u300pakaTh GUTYPHI C TIOMOIIBIO MPOCTEHIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.
6 xnacc

BrictaBka (purypok opuramu.

BricTaBka 60pAIOpPOB U OPHAMEHTOB.

doroansbom «CUMMETpPHSI B ApXUTEKTYPE U UCKYCCTBEY.

IInanupyemble pe3yJibTaThl

JInuHOCTHBIE, MeTaNpeAMETHBIEC H NIPeIMETHbIE Pe3yJIbTAThI 0CBOCHHS
B3anMocCBs3b pe3ysbTaTOB OCBOEHMs Ipeamera «HarmsnHas reoMeTpus» MOMKHO CHCTEMHO
NpeJCTaBUTh B BUje cxeMbl. [Ipu 3Tom o6o3nadenue JIP yka3piBaeT, 4YTO MPOABIKEHHUE YUaIUXCs
K HOBBIM 0O0pa3oBaTeIbHBIM pE3yJIbTaTaM MPOUCXOIAUT B COOTBETCTBUHM C JIMHUSMH DPa3BHTHUS
CpPEICTBaMU IIPEIMETA.




DyHKINOHATBHASI TPAMOTHOCTH <

/ \

MeranpeaMeTHbIE Pe3yIbTaThl JINYHOCTHBIE PE3YNIbTAThI
PeryasTuBabie. KommynukarusHbie. [lo3HaBaTe/bLHbIE

IIpenmeTHbIe peBynbTaTHI (L[EJIU IPEAMETa)
3-a JIP - 1-s JIP — Wcnons3oBanue
COBOKYIIHOCTb yMEHUH reOMETPHYECKUX 3HAaHMH U
o pabote c YMEHUH UL PpelICHUs v
unpopmanueii, B TOM Pa3IM4YHBIX  IEOMETPUYECKHX 5-s1 JIP —He3aBucumocTts u
4uCIIC U C pa3jIMnYHBIMU 3a/a4 U OLEHKH ITOJyYECHHBIX KPUTHYHOCTDH MBIIICHUS
TEOMETPHYECKUMHU pe3yJIbTaToB. 6-1 JIP — Bous ¥ HacTOHYMBOCTH
TEKCTaMH 2-51 JIP - YMeHnus B JIOCTIIKEHHH LICITH
4-5 JIP — UCIIONIb30BATh
COBOKYIIHOCTb yMEHUI TeOMETPHYECKHE CPEICTBA UL
10 UCIOJIb30BaHUIO H3y4YCHUS H OITMCAHMS
JIOKa3aTeIbHOM pealIbHBIX MpOLECCOB u
reoMeTpHYeCKOHpedn SIBJICHHI
O0pazoBaresnbHble TEXHOIOTUH U (HOpMBI pabOTHI
- TexHonorus - Texnonorus
IpoOJIEMHOT0 AUAIOTa HPOLYKTUBHOTO
(ctpykTypa maparpados) yTeHus (3aJaHus Mo
- TexHoIOrus paboTe ¢ TEKCTOM)
OLIEHUBaHUs (IIPaBUIIO - I'pynmosas dpopma
CaMOOLICHUBAHHUS) paboTh! (3a0aHust 11
IpynIoBoit paboTsl)

\ 4 \ 4 L

KoMmmnnekcHbie 3a1aHusl 1 KOMIIETEHTHOCTHBIE 3a1auu B Y MK:
- [IpoexTHbIe 3ajaHKs HA IPEIMETHOM MaTepHae
- )Ku3HeHHbIe (KOMIIETEHTHOCTHBIE) 3a]]a4l HA IPEIMETHOM U MEXIPEAMETHOM
MaTtepuaine

5-6 knacchl

JIMYHOCTHBIMHU pe3yJbTaTaMu u3yueHUs Kypca «Harmsmnas reomerpus» SBISIOTCS
CIICAYIOIINE KauecTBa:

— HE3aBHCHUMOCTb ¥ KpUTHYHOCTh MBIIIIICHUS;

— BOJISI U HACTOMYUBOCTD B JIOCTHKECHUU 1IEITH.

CpencTBOM AOCTHKEHHSI 3THX PE3yJIbTAaTOB SABISETCS:

— cucTeMa 3aJaHuil y4eOHUKOB,;

— TpeJCTaBlIieHHass B y4yeOHUMKax B SIBHOM BHUJE OpraHU3alMs MaTepuasia 10 NPUHLHUIY
MUHHMAKCa;

— HCIIOJIb30BAaHME COBOKYIHOCTH TEXHOJIOTHM, OpPHEHTUPOBAaHHBIX Ha pa3BUTHE
CaMOCTOSITEIbHOCTH M KPUTHUYHOCTH MBIIUICHHUS: TEXHOJIOTHUSA MPOOJIEMHOTO HAJIOTa, TEXHOJIOTUs
MPOAYKTUBHOT'O UTEHUSI, TEXHOJIOTHUS OL[CHUBAHUSI.

Memanpeomemnvimu pe3yiapTaTaMM H3yudeHus Kypca «HarmsgHas reomerpusi» SBISETCS
(dbopmHpoBaHUE YHUBEPCAIbHBIX Y4eOHbIX neiictuit (YVY ).



Pezynamuenvie YY/I:

— CaMOCTOATENIBHO 0OHapyscusams U GOPMYIHPOBATH YUeOHYIO MPOOIEeMy, ONpPENeNaTh Leb
yueOHOI NesITeTbHOCTH, BEIOUPATh TEMY ITPOEKTA;

— 6bl08UcamMb BEPCUU pEIICHUS MpOoOJIeMbl, OCO3HaBaTh (M HHTEPIPETHUPOBATH B CIyyae
HE00XOIMMOCTH) KOHEUHBII pe3ysbTaT, BHIOMPAaTh CPEeICTBA JOCTIKEHHS IETH U3 MPEIOKEHHBIX,
a TaK)Ke MCKATh UX CAMOCTOSITENILHO;

— cocmasnamy (MHIAWBUAYAIbHO WM B TpPYMIE) IUIAH pEIIeHUs MpoOJIeMbl (BBITOJHEHHS
IIPOEKTA);

— paboTtas mo TIaHy, céepAms CBOU JCUCTBHS C LEIbI0 U, P HEOOXOAMMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSITENIEHO (B TOM UHUCIIC 1 KOPPEKTUPOBATH IVIAH);

— B JAMAJOTE€ C YYUTEIEM COBEpUIeHCNB068amb CaMOCTOSITEIbHO BBIPAOOTaHHBIE KPUTEPHH
OLICHKHU.

Ilo3naeamenvuvie YY/I:

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBamMb U 0000ujamb (PAKTHI U SABICHUS;

— ocywecmenams CpaBHEHHUE, CEPHALINIO U KIIACCU(PHUKAIINIO, CAMOCTOSATEIILHO BBIOUpast
OCHOBAHUS M KPUTEPUH JUIS YKa3aHHBIX JJOTMYECKUX OIEpaluii; CTPOUTH KJIaCCH(PUKALINIO TYyTEM
JUXOTOMUYECKOTO JeJIeHHs (Ha OCHOBE OTPULIAHMUS );

— cmpoums JOTHYECKH 00OCHOBAaHHOE PACCY’KICHUE, BKIIOYAIONIEE YCTAaHOBJICHUE NMPHUYMHHO-
CIIEICTBEHHEBIX CBS3€IL;

— co30aéams TEOMETPUUYECKUE MOJIENH;

— COCTaBJIATH TE3UCHI, PA3JINYHbIC BU/bI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [Ipeobpa3oBbIBaTH
MH(OPMALIKIO U3 OJTHOTO BUAA B APYToi (TabNIUIy B TEKCT, AUAarpaMMy H IIp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(POPMALIUH.

— ymems onpeodenams BO3MOXKHBIE MCTOUHUKUA HEOOXOIUMBIX CBEICHHN, MPOU3BOJUTH MOHMCK
uH(pOpMaINH, AaHATU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

— TIOHMMAasl MO3ULMIO0 APYTrOro 4eJOBEKa, pasiuyams B €ro Peun: MHEHHUE (TOYKY 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThI), (PaKThl; THIIOTE3bl, aKCUOMBI, T€OpUU. [lJIs1 3TOr0 CaMOCTOSTENLHO
UCIOJIb30BaTh pa3M4HblE BHAbl YTEHMs (M3ydarollee, IPOCMOTPOBOE, O3HAKOMMTEIBHOE,
MMOMCKOBOE), MPUEMBI CITYLIAHUSI.

— caMOMy €030a6amb WCTOYHMKM HH()OPMALMU Pa3sHOTO THUMA W JUIS PAa3HBIX ayIUTOPUH,
coOuroaTh HHGOPMAIIMOHHYIO TUTHEHY U TIpaBUiIa UHPOPMALIMOHHON 6€301acHOCTH;

— yMemb UCNOIb3068amb KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIUOHHBIE TEXHOJIOTUHA KaK MHCTPYMEHT
JUIL  OCTH)KEHUS CBOMX ILiesiell. YMeTh BBIOMpaTh aJieKBaTHBIE 3aJaue€ WHCTPYMEHTAJIbHbIC
IIPOTpaMMHO-aIapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX Y'Y /] ciykaT yueOHbBII MaTepua U Ipex/ie BCero
NPOAYKTUBHBIC 3aJaHHMs Y4YeOHHKA, MO3BOJISIOIIME MPOABHUraTbCs IO BCEM UIECTH JIMHUSAM
pa3BUTHSL.

1-a JIP — Mcnonp30BaHuE T€OMETPUUECKUX 3HAHUN U1 PEILIEHUS PA3IMYHBIX T€OMETPUUECKUX
3a/1a4 ¥ OLICHKU II0JIyYEHHBIX PE3YyJIbTATOB.

2- JIP — COBOKYITHOCTb YMEHHUH 10 UCIIOJIB30BAHUIO TOKA3aTEIbHON T€OMETPUYECKON pEUn.

3-1 JIP — CoBOKyHnHOCTh yMeHHIl 1o paboTe ¢ MHQpOpManueidl, B TOM YUCIE U C Pa3TUUYHBIMU
T€OMETPUYECKUMHU TEKCTaMU.

4-g JIP — YMeHus UCHoiIb30BaTh NT€OMETPUUECKUE CPEACTBA JUIsl U3YUEHHUS U ONMCAHMSI peasbHbIX
MPOLECCOB U SIBJICHUI.

5-1 JIP — He3aBUCUMOCTB U KPUTUYHOCTD MBIIUICHHUS.

6-g JIP — Boinst 1 HacCTOMYNBOCTE B JOCTHIKEHUU I[E€NIH.

Kommynuxamuenoie YYJI:

— CaMOCTOSTENIBHO Op2aHu3068bl6ams y4eOHOE B3aUMOJAEHCTBUE B rpymme (Onpeaenars olmue
LI€JI1, JOrOBApUBATLCA APYT € APYTrOM U T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHHUSI, PUBOOUMb apeyMeHMbl, TOATBEPKAas UX (paKTamH;



— B IUCKYCCUU YMemb Gbl0GUHYMb KOHTPAPTYMEHTHI,

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPUZHABAMND
OIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TIOHUMAs TIO3UIIUIO IPYTOTO, pa3iuiams B €ro peuu: MHEHHE (TOUYKY 3PEHHUS ), 10Ka3aTeIbCTBO
(apryMeHTsI), GaKThl, TUTIOTE3bI, AKCHOMBI, TEOPHUU;

— yMemb B3IJISIHYTh Ha CHUTYAaIlMI0 C WHOW TMO3ULIUU H 00208apuéamsvCcsi C IIOJbMU HHBIX
MO3HIINH.

Cpedocmeom  popmuposanuss KOMMYHUKATUBHBIX Y Y]l choykaT TEXHOJOTHS MpPOOIEMHOTO
nuanora (moOy>KIaroIMi U MOABOSIINA TUAJIOT) U OPTaHU3aIHs pa0OThl B MAJIBIX TPYTIAX, TAKKE
HCII0JIb30BAaHUE HA YPOKaX 3J€MEHTOB TEXHOJIOTUU MTPOyKTUBHOTO YTECHHUS.

IIpenMeTHBIMHM pe3yabTaTaMHM u3ydeHus npeamera «HarmamgHol reomeTpum» sBISIOTCA
CJIEIYIOLAE YMEHUS.
5-# - 6-i KyIacchl

e OCO3HaTh, 4YTO TEOMETpUYECKHE (POPMBI SABISAIOTCS HICATU3UPOBAHHBIMU 00pa3zaMu
peabHBIX 00BEKTOB

e YCBOUTH NEpBOHAYAIIbHBIE CBEACHUS O IUIOCKHX (UTYypax, OObEMHBIX TeJaX, HEKOTOPBIX
reOMETPUUECKUX COOTHOIICHUSIX

e HAYYHUTHCA UCMOJIB30BATh T'€OMETPUUYECKHM S3bIK JJIS1 OMMCAHUS MPEAMETOB OKPY KAIOLIETO
Mupa

e  YCBOUTH NPAKTHUECKUE HABBIKH UCIIOJIb30BAHUS T€OMETPHUECKUX HHCTPYMEHTOB

e HAYYHUThCA peUIaTh NPOCTEHIINE 3aa4l Ha IOCTPOCHUE, BBIYUCICHUE, T0KA3aTeIbCTBO

e yMeTh U300paxaTh (PUTypbl HA HETUHOBAaHHON Oymare

e pacro3HaBaThb Ha 4YepTeXKaX M MOJEISIX TreoMerpudeckue (GuUrypbl (OTpE3KH, YIJIbI,
TPEYTOJIbHUKHU, UX YACTHBIC BUJIbI, YETHIPEXYTOJIbHUKH, OKPY>KHOCTD, €€ JIEMEHTHI)

e yMeTbh U300paXkaTh FreOMETPUUECKUE YEPTEKH COTIIACHO YCIOBHIO 33aa4n

e OBJIAJICTh MPAKTUYECKHMMU HABBIKAMU HCIIOJIb30BAHUS T€OMETPUYECKHX MHCTPYMEHTOB JJIS
n3o0paxkenus puryp

e yMETh pelIaTh HECJIOXKHbIC 337jaud Ha BBIYHMCICHHUE T€OMETPUYECKUX BEIMYWH, MPUMEHSISA
HEKOTOpbIE CBOMCTBA PUTYp

e BJAJIETh ANTOPUTMAMHU MPOCTEUIINX 3a/1a4 HA TIOCTPOCHUE

e OBJIAJCTh OCHOBHBIMH NpUEMaMH peIleHUs 3a7ady: HaOIroJeHue, KOHCTPYMPOBAHUE,
HKCIEPUMEHT

e YMETb ONpPEIENATh FTEOMETPUUECKOE TEJIO MO0 PUCYHKY, Y3HABaTh €ro M0 pa3BepTKe, BUICThH
CBOWCTBA KOHKPETHOTO T€OMETPUYECKOr0 TeJa

IInanupyemble pe3yJbTaThbl A0CTHKEHHS 00y4alOIIUMHUCH TPeOOBaHUH K pe3yabTaTam
OCBOCHHSI OCHOBHO 00pa30oBaTe/IbHOM NPOrpaMMbl

N3yuyenne yueOHOro Kypca H0JIKHO 00eCIIeYUTh:
— OCO3HAHUE 3HAYECHUs HAIISIIHOW T€OMETPUHU B IIOBCEIHEBHOM KU3HU YEIIOBEKA,
— (¢opMHpOBaHUE TPEACTABICHUN O COLMAIBHBIX, KYJIBTYPHBIX M MCTOPHUYECKHX (hakTopax
CTaHOBJICHUS T€OMETPUYECKON HAYKU;
— MOHMMAaHUE POJIH UH(OPMAIIMOHHBIX POIIECCOB B COBPEMEHHOM MHUPE;
— (opMmupoBaHHE TPEACTABICHUNA O HATJISATHOW TEOMETPUU KaK YacTH OOIIeUYEIOBEYECKOM
KyJbTYpbl, YHMBEPCAJIbHOM SI3bIKE HAyKH, IIO3BOJIIOLIEM ONMCHIBATh WU M3y4yaThb pEAJIbHBIC
IIPOLIECCHI U SIBJICHUS.
B pesynbrate wu3ydeHus ydeOHOro mpenMeTa oOydyaromiuecss pa3BUBAIOT JIOTUYECKOE U
MaTeMaTHYECKOE MBILIJICHUE, [TOYYalOT IPEICTAaBICHUE O T€OMETPUUECKUX MOJECIIAX; OBJIAJIEBAIOT
MaTEMaTUUYECKUMH PaCCyKICHUSAMH; ydaTcsl NMPUMEHATh I'€OMETPUUYECKHUE 3HAHMSI IIPU PELICHUU
pa3IMYHBIX 33Jad U OLEHUBATh IIOJyYEHHBIE PpE3yJbTaThl; OBJIAJEBAIOT YMEHUSMHU pEIICHUS
yueOHBIX 33/1a4; pa3BUBAIOT MATEMaTHYECKYIO HHTYHUIIHIO.

IIpenmeTHble pe3yJbTaThl H3yYeHHS NPeAMETA: HATVIAAHAS TeOMeTPHs.



Buinycknuk nayuumcsi:
pa3nuyath MpocTeline reoMeTpudyeckue (Urypsl (mpsmasi, OTpPE30K, JIyd, MHOTOYTOJbHHK,
KBaJpaT, TPEYrOJIbHUK, YToj), ISATh MPAaBHIbHBIX MHOTOTPAHHHKOB, CBOMCTBA T'€OMETPHUYECKUX
duryp.

BoinyckHuk nomyuum 603MOM4CHOCMb:

* CTPOUTH MPOCTEUIINE TEeOMETPHUECKUue (Urypsl, CKIAAbIBaTh W3 OyMaru mpocTenIve
burypku — opuramu, U3MepsATh JUTMHBI OTPE3KOB, HAXOUTD ITUIOIIAIH MHOTOYTOJIbBHUKOB, HAXOAUTh
00bEMbI MHOTOTPAaHHUKOB, CTPOUTH PAa3BEPTKY KyoOa.

IInanupyeMble npeaMeTHbIE pe3y/JIbTAThl H3yYeHUsI Kypca reoMeTpuu B 7-9 Kiaccax.

Haruasanas reomerpus
BrinyckHUK Hay4uTes:
1. pacno3HaBaThb Ha 4YEpTE)Kax, PUCYHKaX, MOJEISAX M B OKpPYXKAlOIIEM MHUpPE IUIOCKUE H
IIPOCTPAHCTBEHHBIEC T€OMETPUUYECKIE (DUTYPBI;
2. pacmo3HaBaThb pa3BEPTKM KyOa, MPSIMOYToJbHOIO Mapajuleienunena, MpaBUIbHON
MUPaMMJIbl, HWIMHIpA U KOHYCAa;
3. ompenensATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JIMHEHHBIE pa3Mepbl camoit
¢burypsl 1 H2060poT;
4. BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapauIesenuIea.
BbINTyCKHMK ITOJIyYUT BO3MOKHOCTD:
1. BBIUMCHATE OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYp, COCTABICHHBIX W3
MIPSAMOYTOJIBHBIX NIAPAJLIICIICIIUIIEIOB;
2. yrayOuTb U pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax;
IIPUMEHSITh TIOHATHE pa3BEPTKHU JUTS BBIIIOJIHCHUS MIPAKTUYECKUX pacyéTos.

I'eomeTpnuyeckue purypsl
BrinyckHUK Hay4uTcs:

1. momB30BaThCA SI3BIKOM T'E€OMETPUH Il OMHCAHUS MPEIMETOB OKPY)KAIOLIETO MHUpPAa U HX
B3aMMHOTO PACIIONIOKEHHUS;

2. pacmo3HaBaThb W HM300pa)kaTh HA 4YepTEk axX M PHUCYHKAX reoMeTpudeckue (Urypbl U HX
KOH(UTypaIuu;

3. HaXOAWTh 3HAYCHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp U UX OTHOIICHUS, TPAJyCHYIO MEPY
yrioB ot 0 1o 180°, mpuMeHsisi onpeeneHusi, CBOMCTBA U MPU3HAKU (QUTYP U UX DJIEMEHTOB,
oTHoOWEeHUs (uUryp (paBeHCTBO, 10100KE, CHMMETPHUH, TOBOPOT, NMAaPaJUIEIbHBIA EPEHOC);

4. onepupoBaTh Ha 0a30BOM ypOBHE NOHATHSIMH I'€OMETPUUECKUX (PUryp;

5. omepupoBaTh C HAYaJbHBIMH MOHSATHSIMHU TPUTOHOMETPHM U BBIMOJHATH 3JIEMEHTAPHBIC
orepanuy HaJ QyHKIUSIMH YTIIOB;

6. pemaTh 3aJaud Ha JIOKa3aTeNbCTBO, OIUPAsCh Ha W3YYCHHBIE CBOWCTBA GUIYyp U
OTHOILICHUN MEXIY HUMU U IPUMEHSS N3yUYeHHBIC METO/IbI JOKA3aTEIbCTB;

7. pemaTh HECIIOKHBIC 337a4dl HA TIOCTPOCHHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TIOCTPOSHUS
C TMIOMOIIIBIO LIUPKYJIS U JIMHEHKY;

8. pemarh IJIAHUMETPUYECKHE 3aJaud Ha HAXOXKICHHE TE€OMETPHUYECKUX BEIUYUH IO
o0pasaM WJIM alropuTMaM, pemarb MOPOCTeHIINe IUIAHUMETPHUYECKUEe 3aJadd B
MIPOCTPAHCTBE.

9. u3BneKaTh MHPOPMALHUIO O TE€OMETPHUECKUX (HUrypax, MpPECTaBICHHYIO Ha YepTekax B
SIBHOM BHJIE;

10. mpuMeHATh sl peIleHHs 3a/1a4 reoMeTpudeckrue (akThl, €CIH YCIOBHS UX NPUMEHEHUS
3aJjaHbl B IBHOH (opme;

BbIMyCKHUK TOTYYUT BO3MOXKHOCTD:

1. oBmajgeTb METOAAMHU pEIICHUS 3a/ady Ha BBIUMCICHUS U JIOKA3aTeNbCTBA: METOJOM OT
POTHBHOTO, METOJOM MOJ00Ms, METOAOM Iepedopa BapuaHTOB M METOJIOM T'€OMETpH-
YECKHX MECT TOYEK;



2. mpHOOpPECTH OMBIT NMPUMEHEHHs aareOpandyeckoro M TPUTOHOMETPUYECKOIo ammapara u
UJEU ABUKEHUS IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4;

3. OBIaAETh TPAAMLIMOHHOW CXEMOW pelleHMsl 3a7ad Ha IIOCTPOEHHUE C MOMOUIbI LUPKYJISA U
TUHEHKHU: aHaIIu3, TOCTPOCHUE, T0KA3aTeILCTBO U UCCIICIOBAHIE,

4. HaAy4uThCS pelIaTh 3aJa4d Ha IMOCTPOCHHE METOJOM T€OMETPUYECKOrO0 MeCcTa TOYEK M
METOJIOM IIOJ00US;

5. mpuoOpecTH OMBIT HCCIEJOBAHUS CBOWCTB IUIAHUMETPHUUECKUX (UTYp C TMOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM;

6. mpUOOpECTH OMBIT BBIOJHEHUS MPOEKTOB MO TeMaM: «l eoMmeTpudeckue Mmpeodpa3oBaHUs
Ha TUIOCKOCTHY, «[locTpoeHne 0Tpes3KkoB 1Mo Gpopmyiiey;

7. Hay4yuTbCS UCIOJIB30BaTh CBOMCTBA T€OMETPHUECKUX (UTYp AJIS PEIICHUs] TUIOBBIX 33734,
BO3HUKAKOIINUX B CI/ITyaLII/IHX HOBCCI[HQBHOﬁ KH3HHU, 3ada4 HpaKTI/I‘IeCKOI‘O CO,Z[ep)KaHI/DI.

OTHoOlIEHUA

BrinyckHUK Hay4uTcs:

1)onepupoBath Ha 6a30BOM ypOBHE MOHSATHSMH: PaBEHCTBO (UTYp, paBHbIE (UTypHlI, PABEHCTBO
TPEYTOJIbHUKOB, NMApaJUIEIBHOCTD NMPSMBIX, MEPIEHAUKYISIPHOCT TPSMBIX, YIIIbI MEXIy NMPSMBIMHU,
NEPICHANKYIIAP, HAKIOHHAS, TPOCKIIHSL.

BbIMyCKHUK TOTYYUT BO3MOXKHOCTD:

2)UCNOAb30BATh OTHOLICHUS JJISl PEIICHUS MPOCTEHINNX 3a/1a4, BOSHUKAIOIUX B PEATbHOM KU3HHU.
I'eomeTpruyeckue NoCcTpoeHus

BrinyckHUK Hay4uTes:

1)uzo0pakaTh TUMOBBIE IUIOCKHE (GUTYpbl U (QUIYpPHI B MPOCTPAHCTBE OT PYKH U C TOMOIIBIO
MHCTPYMEHTOB.

BbIMyCKHUK TOTYYUT BO3MOXKHOCTD:

2)BBINONHATH MPOCTEHININE IIOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PeaIbHOM JKU3HU.

I'eomeTpnueckune npeodpa3oBaHus

BrinyckHUK Hay4uTcs:

l)cTpouts Gurypy, CHMMETPHUYHYIO JJAaHHOM (PUTYpe OTHOCUTEIBHO OCH U TOUKH.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

2)pacrio3HaBaTh JABIKEHHE OOBEKTOB B OKpYXKAalOIIEM MHpE; CHMMETpUYHBIE (QUTYpHl B
OKpY’KaloIlleM MUDE.

HN3mepenue reoMeTpu4ecKUX BeJTHYUH
BrinyckHUK Hay4uTcs:

1.

UCTIOJIb30BAaTh CBOMCTBA M3MEPEHUsS MJIMH, TUIOMAAEH M YIJIOB NpH pEIIeHUH 3agad Ha
HaXOXXJCHHUE JUTMHBI OTpE3Ka, JJIUHBI OKPYKHOCTH, JUTMHBI AYTH OKPYXXHOCTH, TpaJlyCHOM
MEpHI yTIa;

BBIUUCIIATE JJIMHBI JTMHEHHBIX 3JIEMEHTOB (UTYp M UX YIJIbl, UCTIONB3Ysl (YOPMYIIBI JUTHHBI
OKPY>KHOCTH M JUIMHBI YT OKPY>KHOCTH, (pOpMyYIIBI TUIOIIACH (huryp;

BBIUUCIIAT TUIOLIAM TPEYTOJIbHUKOB, MPSMOYTOJIBHUKOB, MapajlieIorpaMMOB, Tpareuui,
KPYT'OB U CEKTOPOB;

BBIUUCIIATH IJIMHY OKPYXHOCTH, JJIUHY AYTH OKPY>KHOCTH;

pemaTh 3aJaud Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYJ JUIMHBI OKPY)KHOCTH M
JUTMHBI IyTH OKPY>KHOCTH, (hopMyJ mtomaneit Gpuryp;

pemaTh MPaKTHUYECKHE 3aJaud, CBS3aHHBIC C HAXOXJACHHUEM T'€OMETPUYECKHUX BEITHMUYUH
(ucmonp3yst MPH HEOOXOAUMOCTH CIIPABOYHHKH U TEXHUUECKUE CPE/ICTBA);

BBINOJIHATH U3MEPEHUE JJIMH, PACCTOSIHUMN, BEJIMYMH YIJIOB, C TOMOIIBI0 HHCTPYMEHTOB IS
W3MEPEHUH UTMH U YIJIOB;

IPUMEHATH (POPMYJIIBI IEPUMETPA, TUIOAAN U 00BbEeMa, IJIOIAIU MOBEPXHOCTH OTACIBHBIX
MHOTOT'PaHHHUKOB ITPU BBIYUCIICHUSX, KOT/Ia BCE TAHHBIC UMEIOTCS B YCIIOBHH;



9. mpumensTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPHUYECKHUE COOTHOIICHUS IS
BBIYUCIICHUS JUIMH, PACCTOSHMM, IUIOIIAEH B IPOCTEUINX CIIydasix.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

10)BBIUMCHATh TUTOIIAAM (UTYp, COCTaBICHHBIX M3 JBYX MM OoJjiee MNPSIMOYTOJbHHUKOB,
[apajuiesIorpaMMoOB, TPEYTOJIbHUKOB, KPyTa U CEKTOPA;

11)BpIUMCIATh IUIOMIAAM MHOTOYTOJIBHMKOB, HCIIOJIb3YsS OTHOLIEHMS pPaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

12)nproOpecT ONMBIT MPUMEHEHHs aIreOpandeckoro M TPUTOHOMETPUYECKOro ammapara u uaeu
JBYOKEHMSI TIPU PELIEHUH 3a/1a4 Ha BBIYMCIIEHUE IJIOMAAEH MHOTOYTOJIbHUKOB.

13)BBIUNCIIATE PAacCTOSIHUSL HA MECTHOCTH B CTAaHAAPTHBIX CUTYyalUsX, IUIOIIAJU B MPOCTEHIIMX
Cllydasix, IpUMEHSTh (JOPMYJIIbI B IPOCTEHIINX CUTYAIUSAX B TIOBCEAHEBHOM KU3HHU.

Koopaunartsi
BrinyckHUK Hay4uTcs:
1. BBIUMCIATH AJMMHY OTpe3Ka IO KOOpPAMHATAM €ro KOHIOB; BBIYMCIATH KOOPAMHATHI
CEpeIUHbl OTPE3Ka;
2. WCHOJb30BaTh KOOPAMHATHBIM METO AJI N3YUEHUS CBOMCTB IPSAMBIX U OKPYKHOCTEN;
3. ompenensaTh MPUOIMKEHHO KOOPJMHATHI TOYKU MO €€ H300pakeHUI0 Ha KOOPAWHATHOMN
IJIOCKOCTH
BbInyCKHUK NOJTyYUT BO3MOKHOCTD:
1. oBmaaeTh KOOPAMHATHBIM METOJOM PELICHHUS 33]1a4 Ha BBIYUCICHHUE U JOKA3aTENIbCTBO;
2. mpHOOpPECTH OIBIT HCIOJB30BAaHUS KOMIBIOTEPHBIX MPOrpamMM Ui aHajiu3a YacTHBIX
CJIy4aeB B3aUMHOT'0 PACIOJIOKEHUS OKPYKHOCTEHN U MPSIMBIX;
3. mpuoOpecTH OMBIT BHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOTO METOa
IIPY PELICHNN 33]a4 Ha BBIUMCICHHUE U JOKA3aTEIbCTBOY.

BekTopsl
BrinyckHUK Hay4uTes:

1. omepupoBaThb C BEKTOpaMU: HAaXOIUTh CYMMY U pPa3HOCTb JIByX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJAHHOT0 BEKTOPA HA YUCIIO;

2. HaXOAWTb JJIsl BEKTOPOB, 3aJJaHHBIX KOOPAMHATAMU: JJIMHY BEKTOpPA, KOOPAUHATBHI CYMMBI U
pa3HOCTH JBYX M Oojiee BEKTOPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpa HA YHUCIIO,
OpUMEHSST TpU  HEOOXOTUMOCTH  COYeTaTeNbHBIN, IEePEeMECTHTEIbHBII H  pacrpe-
JICIUTEIIbHBIN 3aKOHEIL,

3. BBIYUCIATH CKAJIAPHOE IPOU3BEICHUE BEKTOPOB, HAXOAUTh YroJl MEXAY BEKTOpamH,
YCTaHaBIUBATh NEPIEHAUKYIIIPHOCTD NPSMBbIX.

BbINTyCKHHK ITOJIy9UT BO3MOKHOCTbD:

1. oBnIaneTh BEKTOPHBIM METOJIOM JUIsl PELICHUS 3a/1a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBO;

2. TpHOOPECTH OIBIT BHIIOJHEHUS MPOEKTOB HAa TeMy «lIpuMeHeHre BEKTOPHOTO METO/a MPH
peLICHUY 3a]1a4 Ha BBIYUCIICHUE U J10KA3aTEIbCTBOY.

Coneprxanue Kypca reomerpun B 7-9 kinaccax

BekTopbl M KOOPIMHATHI HA MVIOCKOCTH

BekTopsl

[TonaTue BekTOpa, NEHCTBHA HaJ BEKTOpPAMHM, UCIIOJIIb30BAaHHE BEKTOPOB B (DM3HKE, pa3iOkKEeHHE
BEKTOpa Ha COCTABJIAIONINE, CKATSIPHOE TIPOU3BEICHUE.

Koopaunatsi

OCHOBHBIE NIOHATHSA, KOOPAUHATHI BEKTOPA, PACCTOSTHUE MEXy TOouKaMu. KoopAaMHATBHI cepequHbl
oTpe3Ka. YpaBHEHUs QUryp.
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IIpuMeHeHne BEKTOPOB U KOOPAMHAT JUIs PELIECHUs IPOCTEUINX T€OMETPUYECKUX 3a1ay.

HcrTopusa marematuku. I'eomerprnyeckue Gurypsl

Purypsl B reOMeTPHHU M B OKPY:KaIOLeM MUpe

I'eomerpuueckas gurypa. @opMHpPOBaHUE MPEACTABICHUI 0 METAIIPEAMETHOM MOHATHH «(PUTYPay.
Touka, TMHUSA, OTPE3OK, MpsAMasi, Ty, JOMaHas, INIOCKOCTh, YToJl, OMCCEKTpHUCa yria U ee CBOICTBa,
BUJIBI YITIOB, MHOIOYT'OJIbHUKH, KPYT.

OceBas cummeTpHst reomeTpudeckux uryp. LleHTpanbHas cHMMETpUsl T€OMETPUIECKHX QUTYP.
MHOroyroJisHUKH

MHOroyrojapHuK, €ro  3J€MEHTBl M ero  cBoucTBa.  Pacmo3HaBaHMEe — HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. BBINTyKJIbIE U HEBBITYKJIbIE MHOTOYTOJIbHUKY. [IpaBUIIBHBIE MHOTOYTOJIbHUKH.
Tpeyronsauku. Bricota, Meanana, OuccekTpuca, CpeHss JIUHUS TpeyrojabHUKa. PaBHOOEIpEeHHBIN
TPEYroJIbHUK, €ro CBOMCTBA U IpU3HAKUA. PaBHOCTOPOHHMI TpeyrojbHUK. lIpsMOYroJbHBIN,
OCTPOYTOJIbHBIN, TYIOYTOJIbHBIM TpPEyrOJAbHUKHU. BHemHue yribl TpeyrosbHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

Yerpipexyronpuuku.  IlapamnemorpamMM,  pomM0,  NpsAMOYTOJIBHUK, — KBajapar,  Tparemnus,
paBHOOenpeHHas Tpaneuus. CBONHCTBA W NMPU3HAKU Mapajuiejorpamma, pomoa, MpsiMOyrojibHHUKa,
KBajpara.

OKpyKXHOCTb, KPyT

OKpy’KHOCTb, KpyTI, UX JIEMEHTBHI M CBOMCTBA; LIEHTpPaIbHbIE U BNMCaHHbIE YIrubl. KacaTenbHas u
CeKyllasi K OKpPYKHOCTH, UX CBOMCTBAa. BmnucaHHble M  ONUCAaHHBIE OKPYXKHOCTH  JJIA
TPEYTrOJIbHUKOB, YETBIPEXYTOJIBHUKOB, IIPABUIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIE Tesa)

MHOrorpaHHMK M €ro 3JeMeHTbl. Ha3BaHus MHOIOIPaHHUKOB C pasHbIM IIOJIOKEHUEM U
KoJm4yecTBOM rpaneil. [lepBuuHble npencTaBieHus 0 IUpamMuIe, napajuieienumnesae, npusme, chepe,
mape, HUIMHAPE, KOHYCe, UX 2JIEMEHTaxX U MPOCTEHIINX CBONCTBAX.

OTtHomenus

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYIOJbHUKOB. [Ipr3HAaKN paBeHCTBA TPEYTOIBHUKOB.

IMapanieJbHOCTh NPAMBIX

IIpu3sHaky W CBOICTBa MapajieNbHBIX MNpsAMBIX. AKCMOoMa mnapaienbHocT EBxnmpa. Teopema
Qaireca.

IlepnenauKy A pHbIE NPSAMbIE

IIpsmoii yroa. Ilepnenaukynsp k npsamoii. Haknonnas, npoekuust. CepeInHHBINA NEPIEHANKYIISP K
oTpe3ky. CBOMCTBA U IPU3HAKU NIEPIEHIUKYIISIPHOCTH.

ITomoGue

[TponopunoHanbHbIE 0Tpe3kH, nogodue uryp. [TonoGHbIe Tpeyroapauky. [Ipu3Haku nogoous.
B3aumHoe pacnoJioskeHHe NpsMOU U OKPY’KHOCTH, ABYX OKPY’KHOCTEH.

HN3mepeHuss ¥ BIYHCICHUSA

Beau4unsbl

Ilonsatue Benuuunel. [Inuna. M3mepenue muuHbl. EnuHunbel u3sMmepeHus UIMHbL. BennuuHa yria.
I'panycHas mepa yria.

[Tonatue o miomamy TIOCKOH (GUTypbl M ee cBoiicTBax. M3mepenue ruiomanei. Eaunuist
U3MEPEHMUS TUIOLIA/IHN.

[IpencraBnenne o6 oObeMe U ero cBoicTBax. M3mepenne oobema. EnuHuibl n3mMepenus 00beMOB.
HN3mepenuss M BIYHCICHUSA

NHcTpymMEeHTBI Uit W3MEPEHUH M IIOCTPOCHMM; W3MEpPEHUE U BBIUUCIEHUE YIVIOB, [UIMH
(paccrosiumii), twiomanei. TpuroHomerpuueckue (QYHKUUH OCTPOrO YIjia B MPSIMOYTOJbHOM
TpeyroibHuke Tpuronomerpuueckue  QyHKUUMM — TYNoro  yrja. Belunmcienue — 31€MEHTOB
TPEYTrOJIbHUKOB C MCIIOJb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLICHUE. DOpMyiibl IIOLIALU
TPEyroJIbHUKA, MapajuielorpaMMa M €ro YacTHBIX BHJOB, (OPMYJBbl JUIMHBI OKPY>XKHOCTH H
wiomaan kpyra. CpaBHeHHe W BeluMcieHHe Iutomazei. Teopema Iludaropa. Teopema cHHYCOB.
TeopeMa KOCHHYCOB.

Paccrosnus

Paccrosiane mexy Toukamu. PaccTosiHue oT Touku 10 npsiMoid. PaccrosiHue Mexay ¢purypamu.
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I'eomeTpruyeckue nNocTpoeHus

['eomeTpruecKue MOCTPOSHUs IS WILTIOCTPALIH CBOMCTB T€OMETPHUECKUX (QUTYD.

NHcTpymMEeHTBI I TOCTPOCHUM: LMPKYJIb, JHUHEHKA, YroJbHMK. [Ipocreiimue mnocrtpoeHus
IUPKYJIEM W JIMHEHKOM: IMOCTpOeHHEe OWCCeKTPUCHl yIia, MEPIEHAUKYNIIpa K NpAMOH, yria,
PaBHOTO JaHHOMY,

ITocTpoeHne TpeyroJbHUKOB [0 TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEXAy HUMH, CTOPOHE U
IBYM NPUWIEKAIIUM K HEH yriaMm.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHUH.

I'eomeTpnueckune npeodpa3oBaHus

IIpeoGpa3oBanus

ITonstue npeoOpa3oBaHusl. IIpencraBnenue 0 METaNpeIMETHOM MIOHSITHH
«rpeobpazoBanuey. [loqobue.

JABukenust

OceBas 1 IeHTpajbHasi CHMMETPHs], TOBOPOT M MapaslieNbHblii nepeHoc. KoMOMHaum nBHKEHUN
HAa IJIOCKOCTHU U X CBOMCTBA.

BO3HUKHOBEHHE MaTEMaTHKU KaK HayKH, 3Taibl € pa3BuTusA. OCHOBHBIE pa3lenbl MaTEMAaTHUKH.
Brraaromuecs MaTeMaTUKU M UX BKJIaJ B pa3BUTHE HAYKHU.

beckoHeUHOCTh MHOXECTBA IPOCTBIX 4Hceld. Yucna W JUIMHBI OTPE3KOB. PalmoHanpHBIE 4YMCIa.
[TorpeOHOCTE B MppanmoHanbHbIX yncnax. [lkomna [Mugaropa

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxnenne OykBeHHON CUMBOIHKH. I1.
®epma, ©. Buer, P. Jlexapt. HcTopus Bompoca 0 Hax0xAeHUN (OpMYJ KOpHEH anreOpandecKux
ypaBHeHUH cTerneHeit, 6onpmmx yersipex. H. Tapranss, k. Kapnano, H.X. A6ens, O. ['anya.
[TosiBeHre MeToJa KOOPAMHAT, MO3BOJISIOLIETO MEPEBOAUTh IeOMETpUYecKre OOBEKTHI Ha S3BIK
anreOpol. [losBnenune rpapukos ¢ynkmmii. P. Jekapt, I1. @epma. [Ipumeps! paznuyHbIX CUCTEM
KOOpJUHAT.

3amaga Jleomapno Iluzanckoro (®duboHauun) o kKponwkax, yucia @OuboHauuyn. 3amaya o
maxmaTHou Jocke. CXOAMMOCTbh T€OMETPUUECKON MPOTPECCUU.

Hcroku Teopuu BEPOSATHOCTEH: CTpaxoBoe J1eino, azaprHelie urpel. II. depma, b.Ilackans, .
bepnynnu, A.H.Konmoropos.

Ot 3emnienenust k reomerpur. [Iudarop u ero mkona. danec, Apxumen. Ilnaton u Apucrorens.
IlocTpoeHne npaBUIBHBIX MHOIOYTOJIBHHMKOB. Tpuccekums yria. Keangparypa kpyra. YaBoeHue
kyOa. Hctopust uucna n. 3omoroe ceuenue. «Hauama» Epxnmpma. JI Diinep, H.M.JloGaueBckwmii.
Hcropus nsaToro nocrynara.

I'eomeTpus u uckyccrBo. I'eomeTpruyeckue 3aKOHOMEPHOCTH OKPYKArOIIET0 MUpa.

ActpoHomus u reomerpus. Uto u kak y3Hanu AHakcarop, JpatoceH U ApHcTapx O pazMmepax
Jlynsl, 3emmu u Connua. Paccrosaus ot 3emnu no JIynel u Connua. M3mepenue paccTosiHUS OT
3emun 10 Mapca.

Ponb poccuiickux y4yeHbix B pazButuu Mmatematuku: JI. Oitnep. H.W. Jlo6aueBckuii, I1.J1.UeOrIeB,
C. KoBanesckas, A.H. Konmoropos.

Maremaruka B pazsutuu Poccuu: Iletp I, mkoma MareMaTnyeckuX M HaBUTalKUMX HAayK, pa3BUTHE
poccuiickoro ¢uota, A.H. Kpsuto. Kocmuueckas nporpamma u M.B. Kenapim.

TemaTuveckoe mIaHMPOBaHUeE.

7 Knacc

Homep| HaumeHnoBanue paszaena, TeMbl Konu-
napa- 4ECTBO
rpada 4acoB

I'naBa I. HauajbHbIe reoMeTpruyecKkye cBeIeHHs 10

12



1,2 IIpsimas u oTpe3ok. JIyd u yroa 2
CpaBHEHHE OTPE3KOB U YIJTIOB 1
3 N3mepenue orpeskos. M3Mepenue yrios 3
CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
4,5 IlepnieHquKyIspHBIC IPSMBIE 1
Pemenue 3anau 1
6 KonTtpoJsbHasi pa6ora Ne 1 1
I'nasa I1. TpeyroabHuku 17
1 TpeyrosbHuk 2
IlepBblil IpU3HAK PaBEHCTBA TPEYTOJBHUKOB 1
[lepnenmukynsip K mpsMoil MenuaHbl, OHCCEKTPUCHI H BBICOTHI 1
2 TpEYroJIbHUKA 1
CBolicTBa paBHOOEIPEHHOT'O TPEYT OJIbHUKA 1
3 Bropoii u TpeTuii Ipu3HaKU paBEeHCTBA TPEYTOJILHUKOB 4
OKpy’>KHOCTb 1
4 3azauu Ha IOCTPOECHUE 2
Pemenue 3anau 3
KonTposabnas padora Ne 2 1
I'nasa 1II. IlapanejabHble nIpsAMbIe 13
1 ITapannensHble npsmele [Ipru3Haky napauieIbHOCTH ABYX HPSAMBIX 1
AKcHOMa napajuleIbHbIX IPSIMbIX 3
Pemenue 3anau 5
2 KonTtpouabnas padora Ne 3 3
1
I'naBa IV. CooTHOLICHNSI MeKAY CTOPOHAMM M YIJIAMHU TPeyroJlbHHKA 18
12 Cymma yrioB TtpeyrosbHHKa COOTHOLIEHUS MEXAY CTOpOHamMH H| 2
yriamH TPEYrojJbHUKa
KonrtpomnsHas padora Ne 4 3
3 IIpssMOyTOIBHBIE TPEYTONIBHUKH 5
ITocTpoeHue TpeyronbHUKa 110 TPEM dJIEMEHTaM 4
4 Pemenue 3anau 3
KonTtpoJsbHasi pab6ora Ne 5 1
IHoBTOpenue. Pemenue 3agay 12
8 kace
Howmep | Conepxanue MaTepuana Konu-
napa- 4ECTBO
rpada 4acoB
I'maBa V. YeTbIpéxyroJbHUKHU 14
12 MHuoroyronsHuku [lapamienorpamMmm u Tpanenus 26
3 [TpsiMoyroibpHUK, poMO, KBagpaT 4
Pemenue 3anay Kourpoabnas padora Nel 11
I'naBa VI. IL1omann 14
12 [Inomane MHOroyroipHuka [lnmomaau napamienorpamma, Tpe- 2
yrOJIbHUKA U Tpaneuun 6
3 Teopema [Tudaropa
Pemrenue 3anau 321
KonTposbHas padora Ne 2
I'naBa VII. Ilono6HbIe TPEYroJbLHUKH 19
1 Onpenenenne NOJ0OHBIX TPEYTOJbHIUKOB 2
2 [Tpu3Haku Mo00uUs TPEYTOIbHUKOB 5
3 KonrponsHast pabota Ne 3 IlpumeHenue momoOusi K 1oKa3aTeabCTBy| 1
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TEOPEM M PELICHUIO 3a/1a4

4 CooTHOILIEHNsI MEXIy CTOPOHAMU M yIJaMHM HPSIMOYTOJIBHOTO Tpe- 3
yroJIbHUKA
KonTposbsHasi padora Ne 4 1

I'nmaBa VIII. Okpy:xHOCTH 17

12 KacarenbHast k okpy>xHOCTH LleHTpasibHbIE U BIIMCAHHBIE YTJIbI 34

3 UYeTsIpe 3aMedaTeIbHbIe TOYKU TPEYTOJIBHUKA 3

4 Bnucannas u onvcanHast OKPY>KHOCTH 4
Pemntenue 3anau 2
KonTtposbHasi padora Ne § 1

IloBTOpenue. Pemenue 3agay 6

9 kacc

Homep Coneprxanue matepuana Konu-

napa- 4ECTBO

rpada 4acoB

IloBTOpEHME Kypca reoMeTpuu & Kaacca 2

I'naBa IX. BekTopnbl 8

123 | Ilonstue BekTOpa 2
CrnosxeHue v BBIYMTAHNE BEKTOPOB 3
YMHOEHuEe BeKTopa Ha uucio. IIpuMeHeHne BEKTOpOB K pelieHuto 3
3a/1a4

I'naBa X. Metox koopauHat 10

12 Koopaunats! Bexropa IIpocTeiimune 3ajaun B KoopauHaTax 2
YpaBHEHHUs OKPYKHOCTH U IIPSIMOI 2

3 Pemenne 3anau 321
KonTtpoJsbHnas padora Ne 1

I'maa XI. CooTHOmIeHHSI MeKIy CTOPOHAMH M YIJIAaMH TpeyrojabHHKa. 11

CxkansipHoe npousBe/iecHHEe BEKTOPOB

1 CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC yIJIa 3

2 CooTHoOIIEHNSI MEXly CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA 4

3 CkansipHOe TPOU3BEJICHUE BEKTOPOB 2
Pemenne 3anau 1
KonTposbHasi pabora Ne 2 1

I'masa XII. JIinHa OKPY’KHOCTH M IIOIIAAb KPYra 12

1 IIpaBuIbHBIE MHOTOYTOJIBHUKU. 4

2 JlnvHa OKpY»KHOCTH U ILIOIIAAb Kpyra 4
Pemenue 3anau 3
KonTpoJsbHasi pabora Ne 3 1

I'nasa XIII. /IBu:keHus 8

12 IlonsaTue ABMKEHUS 3
ITapanienbHblil IEpEHOC U TOBOPOT 3
Pewenue 3anau 1
KonTpoJsbHasi pa6ora Ne 4 1

I'maBa XIV. HauanpHble CBEACHUS U3 CTEPEOMETPUHU 8

1 MHororpasHuku 4

2 Tesa ¥ NOBEPXHOCTH BpalICHUS 4
00 akcuomax IVIaHUMETPHH. 2
IloBTOpenue. Pemenue 3agauy. 6
HTorosasi kKoHTpOJIbHasi padoTa Ne § 1
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