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O0mas xapakTepucTuKa Kypca

ConepxaHue Kypca TeoMeTpuu B 7—9 Kjaccax MpEACTaBICHO B BUJC
CIEYIOUUX  COAepXaTelnbHbIX  pa3aenoB: «l'eomerpuyeckue GuUrypbn»,
«M3MepeHne reoMeTpHMUYECKHX BeJnYMH», «KoopamuHare», «Bekropb»,
«I'eomeTpusi B MCTOPUYECKOM PA3BUTHI».

Conepxxanue pazgena «I'eomerpuyeckue (GUIypbD> CIYXUT Oa3oi i
JaJbHEUIIIET0 M3Yy4YeHUs ydalllUMUCAd TreoMmeTpuu. M3ydeHue warepuana
CIIOCOOCTBYET (POPMUPOBAHUIO Y YUANITUXCS 3HAHUN O TEOMETPUIECKOM (purype Kak
BAKHEHUIIIEN MaTeMaTHUYE€CKOW MOJENH JUISI ONMMCAHUS PealbHOro mupa. [ naBHas
1eJb JaHHOTO pasjielia — Pa3BUTh Yy YYalIUXCid BOOOpPaKEHHE U JIOTHYECKOE
MBIIIICHNE TTYTEM CUCTEMATHIECKOTO N3YICHHS CBOWCTB T€OMETPUICCKUX (PUTYp 1
NPUMEHEHUSI OATUX CBOWCTB MpH PEIICHUU 3a7a4 BBIYUCIUTEIBHOTO U
KOHCTPYKTHUBHOIO Xapakrepa. CylecTBeHHas poJib IPU 3TOM OTBOAUTCS PA3BUTHIO
reoMeTpudeckoi UHTyuIuu. CoueTaHue HarIsiAHOCTU ¢ (OPMaTIbHO-JIOTHYECKUM
MOAXOJIOM SIBJISIETCSI HEOTHEMJIIEMOM YaCThIO TEOMETPUUECKUX 3HAHUM.

Conepxanue pazgena «U3mMepeHHe reoMeTpPHYECKHX  BeJTHMYMH))
pacuIMpsieT ¥ yrIyOJsieT IPeICTaBIICHUs yYaluxcs 00 U3MEPEHUSIX JIJIMH, YIJIOB U
wiomanaet ¢uryp, crnocoOCTByeT GOPMHUPOBAHUIO TMPAKTUYECKUX HABBIKOB,
HEOOXOJIMMBIX KaK MPU PEIICHUH T'€OMETPUUECKUX 3a/lad, TaK U B MOBCEIHEBHOU
KU3ZHHU.

Conepxanue pasnenoB «Koopaumnatbl», «BekTopbl» pacummpsier u
YIIIyOJISIET MPENCTABICHUE YYallluXCsi O METOJe KOOpAMHAT, Pa3BUBACT YMEHHUE
MPUMEHSITH aiareOpanuecKkuil ammapar MpHU PEIICHUH TEOMETPUUECKUX 3ajad, a
TaKXke 3aJ1a4 CMEXKHBIX JUCIUILIIMH.

Paznen «'eomeTpusi B HCTOPUYECKOM Pa3BUTHW, COJACPKAHUE KOTOPOTO
dbparMeHTapHO BHEJPEHO B HU3JIOKEHHUE HOBOTO MaTepuaja KakK CBEJACHHUS 00
aBTOpax M3y4yaeMbIX ()aKTOB U TEOPEM, UCTOPUHU MX OTKPBITHS, IPEAHAZHAYCH IS
dbopMHUpOBaHUS TPEJICTABICHUN O T€OMETPUM KaK YacTH YEJIOBEUECKOU KYJIbTYPHI,
JUIsi OOIIETro pa3BUTHA IMKOJIBHUKOB, JJISI CO3MAHUS KYJIBTYPHO-UCTOPHUYECKOM
cpeabl 00yUeHHS.

JIn4HOCTHBIE, MeTanpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThI
0CBOEHHSI CO/IEP:KAHUS Kypca reoMeTpum

N3ydenune reoMeTpun 1o JaHHOU IporpaMMe Croco0CTByeT (POPMHUPOBAHUIO
y y4YalMXcsl JUYHOCTHBIX, METampeAMETHBIX U TMPEIMETHBIX pe3yJbTaToB
o0y4eHHs, COOTBETCTBYIOIIUX TpeOoBaHUsIM DenepaibHOro TroCyIapCTBEHHOTO
00pa3oBaTEILHOIO CTaH1apTa OCHOBHOI'O OOIIEro 00pa3oBaHusl.

JIn4HOCTHBIE Pe3yJIbTAThI:

1) BocriuTanue poccUiCKOM rpakaaHCKOW UAEHTUYHOCTHU: MAaTPUOTU3MA, YBAXKECHUS
k OreuecTBy, OCO3HAHHME BKJIaJa OTCYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHUIO U caMO00pa30BaHUIO HA OCHOBE MOTHBAIIUU
K 00YYEHHUIO U IMO3HAHMIO;

3) oco3HaHHBIM BHIOOP U MOCTPOEHUE NalbHEHIIEH UHANBUAYAIbHON TPAEKTOPUU
obpa3oBaHusi Ha ©0a3e OpPUEHTUPOBKM B Mupe mnpodeccuidi u



po(ecCUOHANIBHBIX MPEANOYTEHUN C YUETOM YCTOMYMBBIX TO3HABATEIbHbIX
MHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAKUTEIHLHOTO OTHOILICHHUS
K TPY/ly, PA3BUTHUE OIbITA YYACTHUS B COIUATBHO 3HAUUMOM TPY/IE;

4) yMeHHe KOHTPOJMPOBATH MPOLECC U pe3yibTaT yuyeOHOM M MaTeMaTH4eCKOu
NEeSITeBbHOCTH;

5) KpUTUYHOCTH MBIIUICHUS, WHUIMATUBA, HAXOJYUBOCTb, AaKTUBHOCTb IPHU
pEelIEHUH TeOMETPUUYECKUX 3a/a4.

MeTanpeaMeTHble pe3yJibTAThI:

1) ymMeHHEe CaMOCTOSITENbHO OMNPEAENATh LIETH CBOEro OOyuYeHHs, CTaBUTh U
dbopmynupoBath s ceOs HOBBIC 3aJaud B ydéOe, pa3BUBaTh MOTHBBI U
WHTEPECHI CBOEH MTO3HABATEIBHOU IESITENBHOCTH;

2) yMeHHE COOTHOCHTb CBOM JEHCTBUA C IUIAHUPYEMBIMU peE3yJIbTaTaMH,
OCYLIECTBJISATh KOHTPOJb CBOEHW [JEATEIBHOCTH B IPOLECCE JTOCTHKECHUS
pe3ynbraTta, OINpEeAeNsATh CIOCOOBl JIEHCTBUH B paMKax MpPeasioKEHHBIX
YCIOBUHM U TpeOOBAaHUN, KOPPEKTHUPOBATh CBOU JCHCTBHUS B COOTBETCTBUH C
W3MEHAIOIIECHCS CUTYallUuEH;

3) yMeHue onpenensTh NOHATHSI, CO34aBaTh 0000IEHHs], yCTAHABIMBATh aHAJIOTUH,
KJIACCU(PUIIMPOBATH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS U KPUTEPHUU IS
KJ1accuuKaluu;

4) ymeHMe yCTaHaBIMBATh NPUYMHHO-CJIEICTBEHHBIE CBS3M, IPOBOJUTH
JI0OKa3aTeIbHOE pacCykaeHue (MHAYKTUBHOE, IE€AYKTUBHOE U 110 aHAJIOTUH) U
JienaTh BbIBOIBI,

5) yMeHue WLTIOCTPUPOBATh U3YUEHHBIE TIOHATHS U CBOMCTBA (PUTYp, OITPOBEPTaTh
HEBEPHBIE YTBEPKACHUS;

6)  KOMIIETEHTHOCTh B  OOJACTM  MCHOJIb30BaHUS  MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

7) mepBOHaYallbHbIE MpEACTaBIECHUS 00 HIESX U O METOJaX I'eOMETpUU Kak o0
YHUBEPCAIBHOM SI3bIKE HAyKW W TEXHUKH, O CpPEJICTBE MOJECIUPOBAHUS
SIBJICHUU U TIPOLIECCOB;

8) yMeHHEe BUJIETh TEOMETPUUECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHON CUTyalluH B
JAPYTUX JUCLUUILINHAX, B OKPYKAKOLIEH KU3HU;

9) yMeHUe HaXOAUTh B Pa3IMYHbIX UCTOUHUKAX MH(GOPMAIUIO, HEOOXOJUMYIO IS
pelIeHusl MaTeMaTUYeCKUX Npo0iieM, U MPEeACTaBIATh €€ B MOHATHOU (opme,
NPUHUMATh PEUICHUE B YCIOBUAX HEMOJHOW WM M30BITOYHOM, TOUHON WU
BEPOSITHOCTHON MH(DOpMAIUK;

10) yMeHHe MOHMMAaTh U UCIOJIb30BAaTh MaTEMaTHUYECKUE CPEICTBA HAIJISIAHOCTH
(uepTexku, TAOMUIBI, CXEMbl W Jp.) A WIUIIOCTpalMd, WHTEpIpeTaluu,
apryMeHTaluu;

11) yMeHwe BBIABUIaTh THUNOTE3bl MPU PEIICHUH 33Ja4d U T[OHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

12) noHnMaHue CyIHOCTH aJrOPUTMHUYECKUX MPENUCAHUN U YMEHHE JEeHCTBOBATh
B COOTBETCTBUU C MPEJI0KEHHBIM AJITOPUTMOM.

IIpeaMeTHbIe pe3yabTaThbl:
1) oco3HaHWe 3HAYCHUSI TEOMETPUH B TIOBCETHEBHOM KI3HH YEIIOBEKA;



2) mpejacTaBiI€HUE O TE€OMETPUM Kak chepe MaTeMaTHUYeCKOM AESITeIbHOCTH, 00
JTanax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JJIS1 Pa3BUTHS LIMBWIN3ALNY;

3) pa3BuTHEe YMEHUH paboTaTh C YYEOHBIM MAaTEMaTHYECKUM TEKCTOM
(aHaMU3MpPOBATh, U3BJIEKATh HEOOXOIUMYI0 HH(POPMAIHIO), TOUHO U TPAMOTHO
BBIpaXKaThb CBOM MBICIIM C NIPUMEHEHUEM MATEMAaTUYECKOM TEPMUHOJIOTUU U
CUMBOJIMKH, IPOBOJIUTH KJIACCU(PUKALIMH, IOTHIECKUE OOOCHOBAHUS;

4) BnageHue O0a30BbIM TOHSITUHHBIM allllapaToM [0 OCHOBHBIM pasjeliaMm
COJIEpKaHUS;

5) cucrematuyeckue 3HaHus 0 (PUrypax U UX CBONCTBAX;

6) MPaKTUIECKH 3HAYNMBbIE T€OMETPUUECKIE YMEHUS U HABBIKH, yMEHHUE IPUMEHSITh
UX K PEIICHUIO TEOMETPHUUECKUX M HETEOMETPUUECKHX 3a/1a4, 8 UMEHHO:

* U300paxkaTh GUTYpPHI Ha MJIOCKOCTH;

* HCTIOH30BaTh T€OMETPUUYCCKUI S3BIK ISl OMUCAHUS MPEAMETOB OKPYKAIOIIETO
MUDA;

* U3MEPATH AJIMHBI OTPE3KOB, BEIMUUHBI YIJIOB, BBIYUCIISTH IO (UTYP;

* pacro3HaBaTh U U300pa)xkaTh paBHbIE, CHMMETPUYHBIE U TIOJJOOHBIE PUTYpHI;

* BBIIIOJIHATD IOCTPOEHUS TEOMETPUUYECKUX (PUTYP C TOMOIIBIO IUPKYJIS U TUHEUKH;

* YUTaTh U UCIOJIB30BaTh NH(POPMAIUIO, IPEACTABICHHYIO Ha YEPTEkKaAX, CXEMAX;

* IPOBOJUTH MPAKTUUECKUE PACUETHI.

MecTo Kypca reoMeTpuM B y4eOHOM IIaHe
B 6a3zucHom yue6HOM (0Opa3oBaTeibHOM) IIJIaHE HA U3y4YEHUE T€OMETPUU B
7—9 xJaccax OCHOBHOM IIIKOJIBI OTBEICHO 2 y4EOHBIX Yaca B HEJEII0 B TCUCHUE
Ka)XJ0T0 rofa o0yueHus, Bcero 208 yacos.



IlnanupyemMsble pe3yabTaThbl 00yUeHUs] FTeOMeTPUH
1. I'eomempuueckue gueypoi
BbINyCKHUK HAYYHUTCH:
* [10JIb30BATHCS S3bIKOM F€OMETPHUU JIJIs1 OMMCAHUS MPEMETOB OKPYKAIOLIEro MUpa
U UX B3aHUMHOTI'O PacroI0KEeHHUS;
* pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETPpUUYECKUE (DUTYPHI
1 UX KOMOMHALINY,
* KJIacCU(UIIMPOBATH TEOMETPUUECKUE (DUTYPBL;
* HaxXOJUTh 3HAUEHHUS JJIMH JIMHEHHBIX 3JEMEHTOB (UTYp M MX OTHOILICHUS,
rpagycHyro mepy yriioB or 0° go 180°, mpumeHsisi ompeneneHusi, CBOMCTBa U
npu3HaKu (QUIyp M HUX DJIEMEHTOB, OTHOILIEHHUS (uryp (paBeHCTBO, moaolue,
CUMMETpPHS, IOBOPOT, MapalieIbHbIN MEPEHOC);
* ONEpPUpPOBATH HAYAIBHBIMA TMOHATHSMH TPUTOHOMETPHUH W  BBIOJTHATH
AJIEeMEHTapHbIE onepanuy HajJl GYHKIUSIMH YTIIOB;
* TOKa3bIBaTh TEOPEMBI;
* pemiath 3a/1a4M Ha JIOKa3aTeIbCTBO, ONMUPAACh HA U3YYCHHBIE CBOMCTBA (UTYp U
OTHOIIECHUIN MEX1y HUMU U IPUMEHSSI U3YUECHHBIE METO/IbI I0KA3aTEIbCTB;
* peliaTh HECIOXXHbIE 337aud Ha MOCTPOEHUE, MPUMEHSST OCHOBHBIE aJTOPUTMBI
MOCTPOEHUS C TIOMOIIBIO LIUPKYJIS U JTUHEUKH;
* pemaTh NPOCTEHIINE TUTAHUMETPHUYECKUE 3aJa9H.

BbINyCKHUK MOJYYHT BO3MOKHOCTD:

* OBJIAJICTh METOJAMHM PEIICHHUS 33]]a4 Ha BRIYMCIICHHUE U JIOKA3aTeIbCTBO: METOIOM
OT MPOTHBHOI'O, METOJIOM IOJI00Ms, METOAOM Iepedopa BapHAHTOB W METOJIOM
TC€OMETPUYECKUX MECT TOUECK;

* TIPUOOPECTH OMBIT NMPUMEHECHHS allreOpanveckoro M TPUTOHOMETPUYECKOTO
amnmapara M ujei ABHKCHUS IIPH PEIICHUU T€OMETPHUYCCKUX 3a1aY;

* OBJAJCTh TPAAUIIMOHHOW CXEMOW PEIICHHS 3aJa4 Ha MOCTPOCHHUE C IOMOIIBIO
IUPKYJIS U TUHEHKH: aHAJIU3, IIOCTPOCHHE, JOKA3aTeIIbCTBO U UCCIICIOBAHNUE;

* HAYYUTHCS PEIATh 33/1a4d Ha IIOCTPOCHUE METOJIOM F'€OMETPUUECKUX MECT TOUYCK
Y METOJIOM ITO00MS;

* IPHOOPECTH OIBIT UCCIICIOBAHUS CBOMCTB IJITAHUMETPUYECCKUX (DUTYP C TTOMOIIBIO
KOMITBIOTEPHBIX MPOrPaMM;

* IPUOOPECTH OIBIT BBHITOJHEHUS IIPOCKTOB.

2. HM3mepenue ceomempuyueckux
BbInyCKHUK HAy4YHTCH:
* MCII0JI30BaTh CBOKMCTBA U3MEPEHMUS IUIMH, YTJIOB U IUIOIIAEH IIPU PELICHUH 3a1a4
Ha HAXOXJEHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH OKPYKHOCTH,
I'pasyCHOM MEpHI yIJia;
* BBIUMCIIATH IUIOLIAAU TPEYrOJIbHUKOB, NPSMOYIOJBHUKOB, Tpaleuui, KpyroB u
CEKTOPOB;
* BBIYHCIIATH JUIMHY OKPYKHOCTH U JUIMHY JyTH OKPY>KHOCTH;
* BBIYHCIATH JJIMHBI JUHEHHBIX BJIEMEHTOB (UIYp M HUX YIJbl, HCIOIb3Ys
U3y4eHHbIe (POPMYIIbI, B TOM 4ucie GOpMyibl ITUHBI OKPY>KHOCTH U JUTMHBI TyTH
OKpY>KHOCTH, (popMyJIbl Iuiouianen ¢puryp;



* pemaTh 3aJayd Ha JI0Ka3aTeJIbCTBO C HCMOJIb30BaHUEM (HOPMYJ JIMHBI
OKPYXHOCTH U JIIMHBI TyTU OKPY>KHOCTH, GopMyII miioniaaeu guryp;

e pemaTh MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJACHUEM T'€OMETPUUYECKUX
BENUYMH (MCIOJIb3YS ITPU HEOOXOAMMOCTH CITPABOUYHUKH U TEXHUUYECKHE CPENICTBA).

BbIyCKHMK IOJIyYUT BO3MOKHOCTh HAYYUThCH:

* BBUMCIATH IUIOMAAM (QUTyp, COCTaBICHHBIX U3 JBYX WIH Oolee
PSAMOYTOJIBHUKOB, IApajuIeIONPAMMOB, TPEYTOJIbHUKOB, IUIONIAAU Kpyra u
CEKTOpa;

* BBIYUCJIATH IUIOIIAIM MHOTOYTOJIbBHUKOB, HCII0JIb3Ysl OTHOLIEHHUS PABHOBEJIMKOCTH
Y PaBHOCOCTABJICHHOCTH;

* MPUMEHSTH aNreOpandecKuii 1 TPUTOHOMETPUUYECKUMN arapar v UJIeu JBUKCHUS
IIPU PEIICHUU 33/1a4 HA BBIUMCIICHHUE TUIOIAIE MHOTOYT OJIbHUKOB.

3. Koopounamuwi
BbInyCKHMK HAYYMTCH:
* BBIYHUCIISTH JUIMHY OTPE3Ka 110 KOOPAMHATAM €T0 KOHIIOB; BBIYUCIISITH KOOPIUHATHI
CepeHbI OTPE3Ka,
* HCIOJb30BaTh KOOPJIWHATHBIM METOJ JJisi M3YYEHHUS CBONCTB NPSIMBIX H
OKPY’KHOCTEM.
BbINyCKHUK MOJYYHT BO3MOKHOCTh:
* OBJAQJETh KOOPAMHATHBIM METOJOM pEIICHHs 3a7ad Ha BbIUHCICHHE U
JI0Ka3aTeNbCTRO;
* MPUOOPECTH OMBIT HMCIOJIH30BAHUS KOMIBIOTEPHBIX MPOTpaMM [JIsl aHaIu3a
YACTHBIX CIy4aeB B3aMHOTO PACIIOJIOKEHUS OKPYKHOCTEH U MPSMBIX;
* IPUOOPECTH OTIBIT BBHITTOIHEHUS TIPOEKTOB.

4. Bexmopul
BbInyCKHUK HAYYHMTCSH:
* OIEpUPOBATH C BEKTOPAMU: HAXOJIUTb CYMMY U Pa3sHOCTb JBYX BEKTOPOB,
3aJJaHHBIX T'€OMETPUYECKHU, HAXOJUTh BEKTOP, PABHBIM ITPOU3BEICHUIO 3aJaHHOIO
BEKTOpPa Ha YUCIIO;
* HAXOJIUTh I BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI
CYMMBI M Pa3HOCTH JBYX U 00Jie€ BEKTOPOB, KOOPAUHATHI MPOU3BEICHUS BEKTOpa
Ha YKCJIO, MPUMEHSS MPU HEOOXOAMMOCTH MEPEMECTUTENbHBINA, COUeTATEIIbHBIN
WJIA PACIIPENECIUTEIbHBINA 3aKO0H,;
* BBIYUCIATH CKAISPHOE TMPOU3BEICHUE BEKTOPOB, HAXOAUTh YrOJNl MEXIY
BEKTOPaMHM, YCTAHABIIMBATH MEPIICHAUKYIISIPHOCTD MPSIMBIX.
BbInyCKHUK MOJYYUT BO3MOKHOCTh:
* OBJIAZCTH BEKTOPHBIM METOAOM Ui PELICHHUS 3aJad Ha BBIYUCIEHUE U
JIOKa3aTeNbCTBO;
* MPUOOPECTH OTBIT BHITIOJIHEHUS POCKTOB.



Conep:xanue Kypca
1. Ilpocmeiiwue ceomempuueckue
Touka, mpsimas. OTpe3ok, Jiyd. Yroa. Buasl yrioB. CMeXHbIE U BEPTHUKAJIBbHBIC
yrael.  buccekrpuca yrna. Ilepecekaromuecss ¥ mapajulelibHbIE  IPsIMBIE.
[lepniennukynsipHbie npsiMble. [Ipu3Haku napamienbHOCTH NOpsMbIX. CBOICTBa
napajieIbHBIX OpsIMbIX. [lepreHIuKysp 1 HAaKJIOHHAS K TIPSIMOM.

2. Mnoeoyeonvnuxu
Tpeyronbauku. Buasl TpeyronbaukoB. Menuana, OMCCEKTpHca, BHICOTA, CPEIHSSA
JMHUSA TpeyroiabHuka. [Ipu3Haku paBeHCTBa TpEeyroJbHUKOB. CBOMCTBA U IPU3HAKH
pPaBHOOEIPEHHOTO TpeyroJibHUKa. CepeauHHbII NepHeHauKysip orpeska. Cymma
YTJIOB TPEYIroJIbHUKA. BHeNHNe yribl TpeyronbHuKa. HepaBeHCTBO TpeyroiabHUKa.
CooTHOILIEHUsI MEXKIAy CTOPOHAMHU U yriaMu TpeyroyibHuka. Teopema Iludaropa.

[Tono6ubie TpeyronbHukH. [lpu3Haku MogoOMs TPEYroJbHUKOB. Touku
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYrOJbHHKA, CEPEIMHHBIX
NEPIIEHIUKYJIIPOB CTOPOH TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCH TPEYTOJIbHUKA.
Teopema ®aneca. MeTpuyeckue COOTHOUIEHUS B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.
CHHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC OCTpPOro yrja HpsMOYTIOJbHOTO
TpeyroiabHuka U yriioB ot 0° no 180°. @opMyibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC,
TaHI€HC, KOTAHTE€HC OJHOTO M TOro ke yria. Pemenne tpeyrosbHukoB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.

UYerpipéxyronpauku.  Ilapamnenorpamm.  CBolicTBA U INPU3HAKU
napasienorpamma. [IpsimoyronbHuK, poMO, KBaapar, UX CBOWCTBA M MPU3HAKH.
Tpaneuns. CpeaHsis TUHAS Tpanenuy U €€ CBOKWCTBA.

MHoroyroinsHUKU. Beinykiibie MHOTOyrojibHUKU. CymMMa yIjIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA. [[paBuiIbHBIE MHOTOYTOJIHUKH.

3. Oxkpyorcnocmo u Kpye.
OKpy>KHOCTB U KpPYT. DJIIEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpaJIbHbIE U BIINCAHHBIE
yribl. KacarenbHas K OKpPYKHOCTM M €€ CBOWCTBA. B3auMMHOE pacrnosioxeHue
npsMOil U OKpyXHOCTH. OnucaHHas M BIIMCAHHAS OKPYXXHOCTH TPEYTOJbHHUKA.
BrnucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKM, WX CBOWCTBA M IIPU3HAKH.
BrniucaHHbIE 1 ONTMCaHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuyeckoe wmecto Touek (I'MT). CepenuHHbIl NepHEHIUKYISP
oTpe3ka u ouccekrpuca yria kak ' MT. ['eoMeTpuueckue nocTpoeHus: HUPKYJIEM U
nuHEeWKo. OCHOBHBIE 33/1a41 Ha ITIOCTPOEHUE: IOCTPOEHHUE YIJla, PABHOTO JAHHOMY,
IIOCTPOCHUE CEPEIMHHOrO TNEPNEHIUKYJApa JaHHOTO OTpe3Ka, MOCTPOCHHUE
IIPSAMOM, POXOAALLIEH Yepe3 JaHHYIO TOUKY U IIEPIEHIAUKYIISIPHON JaHHOU IIPSMOW,
MOCTpOeHUE OUCCEKTPUCHI TaHHOTO yria. [locTpoeHue TpeyrojapHUKa M0 3a1aHHBIM
sanementaM. Meton I'MT B 3a1auax Ha MOCTPOEHHUE.

4. Hszmepenue ceomempuueckux eaudun

Jnuna orpeska. Paccrosaue mexnay aByms Toukamu. PaccTostHue ot ToO4kH 10
npsMon. PaccTostaue Mexxay napajuieIbHbIMUA NPSIMBIMHU.

[leprumeTp MHOTOYTOJIBHUKA.

JlnuHa okpyxHocTtu. JUIMHA JyrH OKpYKHOCTH. I'pagycHas wepa yria.
BennuuHa BIIMCcaHHOIO yria.



[TonsiTvie momaa MHOTOYTOJbHHKA. PaBHOBenmmkue ¢urypsl. Haxoxmenue
IIONIaM  KBajpaTa, MPSMOYTOJbHUKA, MapajieliorpaMma, TPEYrojibHUKA,
Tparenuy.

[lonsitue mmomanu kpyra. [lmomane cekropa. OTHolleHHE TUIOMIANEH
oA0OHBIX GUTYP.

5. /Jlexapmoswi KOOpOUHaAmMul HA NIOCKOCMU

dopmyra paccTosHUS MKy ABYMs TOUKaMu. KoopauHaThl cepeiMHbI OTpe3Ka.
YpaBHenue Gurypol. YpaBHEHHUsS] OKPY>KHOCTH U MPSMOM. YTI0BON K03 PUIMEeHT
IPSAMOM.

6. Bexmopui

[Tonsarue BekTopa. Moayns (1yrHa) BekTopa. PaBHbie BekTopbl. KomnHeapHsbie
BeKTOpbl. KoopauHaTel Bektopa. Cll0oKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uuciio. CKalIpHOE NpOU3BEICHHE BEKTOpOB. KocHHyC yria Mexmy
JIBYMSI BEKTOPAMMU.

7. ['eomempuueckue npeobpazosanus

[Tonsitue o mpeoOpazoBanuu ¢Gurypsl. [IBumkenue Qurypbl. Buasl nBHKeHUS
(Gurypsl: napamieabHbI MEPEHOC, OceBasi CUMMETPHUS, LIEHTpaJbHAas CUMMETpPHS,
noBopoT. PaBHbie purypsl. ['omoTteTus. [lonodbue guryp.

8. Onemenmwl nocuxu

Onpenenenue. AkcuoMbl U TeopeMbl. JlokazaTenbcTBO. JlOKa3aTenbCcTBO OT
npotuBHOro. Teopema, oOpaTHas naHHoM. HeoOxoaumoe U 10CTaTOYHOE YCIOBUSI.
YnoTrpebiieHue JJOTHYECKUX CBSA30K eCl ..., MO ..., mo20d U MmojbKO mo2oa.

9. ['eomempus 6 ucmopuyeckom pazeumuu

N3 ucropum reomerpum, «Hauama» EBximpa. Mcropust mstoro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 W3MEpEHHH TpeyroiabHukoB. [locTpoenue
IIPaBUJIBHBIX MHOTOYTOJIbHUKOB. Kak 3apoaunack uaes KoopJaAuHar.

H. N. Jlo6auepckuii. JI. Ditnep. danec. [Tudarop.



TemaTnuyeckoe JIAHUPOBaAHUE

Triaacc

(2 yaca B Henento, Bcero 70 gacon)

Ne | Copepxanne yuedHoro matepuaia | Koma-Bo XapaKTepHCTHKA OCHOBHBIX BU/I0B eATEIbHOCTH
4ac0B Y4YeHHKA (Ha YPOBHe YUeOHBIX el CTBHI)
IIpocreiimne reomerpuyeckue Gurypbl 15
H MX CBOHCTBa
1 | Touku u npsimbie 2 [TpuBOIUTH IPUMEPHI TEOMETPUIECKHUX (DUTYD.
2 | OTpe3ok u ero JUIMHa 3 OnuceIBaTh TOYKY, IPSAMYIO0, OTPE30K, JIy4, YroJl.
3 | JIyu. Yron. Usmepenne yrios 3 DopMyIUpOBaTh:
4 CMeXHbIe U BEPTHUKAIBHBIE YTJIBI 3 OMPEACIICHUA: PpaBHBIX OTPE3KOB, CCPCAUHBI OTPE3Ka,
5 HepHCHI[I/IKyJ'IﬂpHI)Ie MPsIMBIE 1 pacCcTodHusA MEXKAY ABYMS TOYKAMH, JOMOJTHHUTCIIbHBIX
6 | Axcrombl 1 Jy4ei, pa3sBEPHYTOIO yIia, paBHBIX YIJIOB, OUCCEKTPHCHI
IloBropeHne U  cuCTeMaTH3aLUs 1 yria, CMCHKHBIX H BEPTUKAJIBHBIX YIIIOB,
y4eGHOro MaTepuana MepeceKarouXCcs MPSIMBIX, MePICHANKYIAPHBIX
KontponbHas ~ pabota  Ne 1 1 MPAMBIX, MEPIEHAMKY/IAPA, HAKTOHHOH, PacCTOAHMA OT
«IIpocreiimme reOMETPUYECKHUE TOHKA 10 MPAMOH, 5
(UTYpBI 1 HX CBOHCTBa» CBOICTBA: pacHoOIOKEHHs TOYEK Ha MPSIMOM, U3MEPEHHUs
OTPE3KOB M YIJIOB, CMEKHBIX U BEPTHKAIbHBIX YTJIOB,
NEPICHIUKYSIPHBIX  MPSIMBIX; OCHOBHOE  CBOICTBO
IpsAMOI.
Knaccuduumpopath yrisl.
Jloka3pIBaTh: TEOPEMBl O MEPECEKAIOLIMXCS MPSIMBIX, O
CBOWCTBaX CMEXHBIX UM BEPTUKAJIbHBIX YIJIOB, O
€IMHCTBEHHOCTH IPSIMOM, NEPNEHAUKYJIAPHON TaHHOU
(cimywaid, KOrzia TOYKa JIS)KUT Ha JaHHOW MPSIMOK).
Haxomute anuHy OTpesKka, TIpalyCcHYIO Mepy yria,
HCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUN.
N300paxaTh C MOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB
reoMeTpuyeckue GUrypsl: OTPE30K, Iy, Yrojl, CMEKHbIE
W BEPTUKAJbHbBIC YIJIBI, MEPIEHAUKYJSIPHbIE NPSMBIE,
OTPE3KH U JIy4H.
[TosicHATB, 4TO TaKOE aKCHOMa, ONPEEIICHHUE.
Pemate 3amaun Ha BBIYMCICHHWE M JI0KA3aTeIbCTBO,
MTPOBO/ISE HEOOXOAMMBIE JIOKa3aTENbHbIE PacCyKIeHUs
TpeyroyibHUKH 18
7 | PaBHble TpeyroibHUKU. BricoTa, 2 OnuceiBaTh CMBICT TOHSTUS  «PaBHBIE  (UTYPBD).
Me/uaHa, OuccexTpuca [TpuBOIUTH IPUMEPHI PABHBIX GUTYD.
TpPEYTroJbHHUKA N300paxaTh ¥ HAXOAUTH HA PUCYHKaX paBHOCTOPOHHHE,
8 | IlepBelii ®  BTOpOM  MHpHU3HAKHU 5 paBHOOEPEHHBIE, TPSIMOYTOJbHBIE, OCTPOYTOJBHBIE,
paBEHCTBA TPEYTOJIbHHUKOB TYNOYTOJIEHBIE TPEYTOJIBHUKN U UX 3JIEMEHTHI.
9 | PaBHOOEApEHHBII TPEYTOIIBHUK U €T0 4 KnaccupunupoBars TpeyroinbHHUKH MO CTOPOHaM |
CBONCTBa yIJjIaMm.
10 | IlpusHaku paBHOOEIPEHHOTO 2 DopMynupoBaTh:
TpPEYTroJbHHUKA OIIpENIEIICHUS: OCTpPOYTOJIBHOTO, TYNOYTOJIBHOTO,
11 | Tperuit MpU3HAK paBeHCTBA 2 MPSIMOYTOJILHOTO, PAaBHOOSIPEHHOTO, PABHOCTOPOHHETO,
TPEYroNEHUKOB PasHOCTOPOHHETO  TPEYroJbHHUKOB;  OMCCEKTPHUCHI,
12 | Teopemsr 1 BBICOTHI, MEINaHBI TPEYroJbHHKA; PaBHBIX
IToBTOpeHne u  cucTeMaTU3alMs 1 TPCYTOJIbHUKOB, CEPEAMHHOIO NEpICHANKYIIApa
y4eGHOro MaTepuana OTpe3Ka; IeprUMeTpa TPEYTOIbHUKA;
KoutponbHas  pabora  Ne 2 1 CBOICTBa: paBHOOEIPEHHOTO TPEYTOJIbHUKA,
«TpeyroNbHIKI» CEepPEeIMHHOTO TMEpPIeHANKYIsipa OTpe3Ka, OCHOBHOTO

CBOICTBa PAaBEHCTBA TPEYTOJBHUKOB; NEPIECHINKYJIIPA,
paBHOOEAPEHHOTO U PABHOCTOPOHHETO TPEYTOJILHUKOB.

Pa3bsicHATH, 4TO Takoe TeopeMa, OMHUCHIBATh CTPYKTYPY
TeopeMbl. OOBICHATH, KakKyl0 TEOpPEMY Ha3bIBAIOT
oOpaTHOW JaHHOW, B YéM 3aKJIIOYACTCS METOJ
JTIOKA3aTeNIbCTBA OT MPOTUBHOTO. [IpHBOIUTH TpUMEpHI




HCIIOJB30BaHUA OTOI'0 METOAA. Pemate 3aJa4yd Ha
BBIYHCJICHUC 1 JOKa3aTCIbCTBO

Mapanaeasnslie npsiMbie. CymMMa yriioB 16
TpeyroJbHHKA
13 | IlapannensHble NpsiMbIE 1 Pacno3sHaBaTh Ha uepTexax MapajjielbHble MpsSMBIE.
14 | Ilpu3Haku NapauIeIbHOCTH NMPSIMBIX 2 N300paxkaTth ¢ IOMOLIBI JIMHEMKH M yrojbHHKa
15 | CpoiicTBa mapayIeNTbHBIX MPSIMBIX 3 MapajjcinbHbIC IPSIMBIC.
16 | Cymma yriaoB TpeyroJbHHUKA 4 OnuceiBaTh YIIbl, OOpa30BaHHBIE NpPU TEPECEUCHUH
17 | IlpssMOYTOJIbHBIN TPEYTOJIBHUK 2 JBYX TPAMBIX CEKYIIEH.
18 | CaoiicTBa MPSIMOYTOJIEHOTO 2 DopMyIUpOBaTh!
TPEyroIbHAKA OTpeNleNieHNsl: MapajuleNbHBIX TPSMBIX, PAaCCTOSHHS
[IOBTOpeHHE M  CHCTeMaTH3aLys 1 MEXIYy MapajulebHBIMU MPSMBIMH, BHEIIHEro yria
y4eGHOro MaTepuana TPEYTONbHAKA, THIOTEHY3bI H KATETa;
Kontponshas  pabora  Ne 3 1 CBOIcTBa: napanieabHbIX MPSAMBIX; yTJIOB,
«[lapamtensusie  mpsmble.  Cymma 00pa3oBaHHBIX TMPM  NEPECEUCHUM  MapalieNbHbIX
YIJIOB TPEYTOIbHAKA MPAMBIX ~ CEKyIeH; CYMMbl YIVOB  TPEYTONbHUKA;
BHEILHETO YIJla TPEYrOJbHUKA; COOTHOILICHHH MEXIy
CTOPOHAMHU U YIJIaMU TPEYrOJbHHUKA; MPSIMOYTOJIBHOTO
TPEyrojbHHKa; OCHOBHOE CBOICTBO MapauIeIbHBIX
NPSMBIX;
MPU3HAKKU: TapaJlIeIbHOCTH MPAMBIX, PAaBEHCTBA
MPSIMOYTOJBHBIX TPEYTOJIbHUKOB.
Joka3bIBaTh: TEOpEMBl O CBOMCTBaX MapaJICIbHBIX
MPSIMBIX, O CYMME YTJIOB TPEYTOJbHUKA, O BHELTHEM yTJIe
TpeyrojbHHKa, HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMBI O
CPaBHEHHH CTOPOH U YIJIOB TPEYroJbHHKA, TEOPEMBI O
CBOWCTBaX MHPAMOYTOJBHOTO TPEYTOJbHUKA, MPU3HAKH
napaieNbHBIX TPSMBIX, PABEHCTBA MPSIMOYTOJBHBIX
TPEYrOJbHUKOB.
PemiaTh 3a1a4n Ha BBIYKMCIICHUE U I0KA3aTEIbCTBO
OKpyXHOCTBb H KPYT. 16
I'eomeTpryeckHe MOCTPOEHHUS
19 | 'eomerpuueckoe  MECTO  TOYEK. 2 [loscHsATh, 4TO Takoe 3ajgadya Ha IOCTPOCHHE;
OKpy>KHOCTB M KpyT reometpudeckoe Mecto Touek (I'MT). IlpuBoauts
20 | HexoTopeie CBOMCTBA OKPYXHOCTH. 3 npumepsl [ MT.
KacarenbHas K OKpY>KHOCTH N300paxarh Ha pUCYHKaX OKPYXHOCTh U €€ JJIIEMEHTHI;
21 | Omucannas u BITMCAHHAS 3 KacaTeJIbHYIO K OKPY>KHOCTH; OKPYKHOCTb, BIIUCAHHYIO B
OKPY>KHOCTH TPEYToJIbHHUKA TPEYroJbHUK, U OKPYXHOCTb, OIHMCAHHYIO OKOJIO HETO.
22 | 3amauyn Ha MOCTPOSHUE 3 OnucelBaTh B3aWMHOE DACIOJIOKEHUE OKPYXHOCTH H
23 | MeToa reoOMEeTpUYECKUX MECT TOUeK 3 TPSIMOM.
B 3a/1a4ax Ha MOCTPOEHUE ®opmyTHpOBaTH!
[loBTOpeHHE W  CHCTEMATH3ALWs 1 OTIpeAieNICHs: OKPYXXHOCTH, Kpyra, WX OJJIEMEHTOB;
y4eOHOro MaTepraia KacaTeNbHON K OKPYKHOCTH; OKPY>KHOCTH, OTHCAaHHOU
KonrponbHas ~ pabora Ne 4 1 OKOJIO TpEYrOJIbHUKA, OKPYKHOCTH, BIHCAaHHOH B

«OKpyKHOCTb u KpYT.
I'eomeTpuueckue nocTpoeHus»

TPEYTOJIbHHK;
CBONCTBa: CEpPENMHHOrO neprneHaukyisipa kak [I'MT;
Ouccextpucsl yrna kak ['MT; xkacarenpHOH K
OKPYKHOCTH; UaMeTpa U XOpJbl; TOUKU NEpEeCedeHUs
CEepEeIMHHBIX MEPIEeHINKYISIPOB CTOPOH TPEYTONBHUKA;
TOYKU TepeceyeHHs OMCCEKTPUC YTIJIOB TPEYTrOJNbHUKA;
MIPU3HAKHU KacaTeJIbHOM.

Jloka3pIBaTh: TEOPEMBI O CEPEANHHOM TEPIICHIUKYIISApE

n Owuccektpuce yrima kak I'MT; o cBoiicTBax
KacaTeNbHOH; 00  OKPY)XHOCTH, BIHCAHHOH B
TPEYrOJIbHUK,  OINUCAaHHOM  OKOJO  TPEYrOJIbHUKA;

MPU3HAKKU KacaTeJIbHOMU.

Pemiate oCHOBHBIEC 337a4d Ha MOCTPOCHUE: MOCTPOCHUE
yrja, paBHOTO [JAHHOMY; IOCTPOCHHE CEPEeIUHHOTO
MEPIeHANKYIsIpa  JAHHOTO  OTpe3Ka; TOCTPOCHHE




NpsIMOM, TPOXOAAIEH Yepe3 JMAaHHYI0 TOUKYy U
MEePINEeHIUKYJISIPHOM  TaHHOM  MOpsIMOM;  MOCTPOEHHUE
OMCCEeKTPHUCHI TAHHOTO YTIiia; MOCTPOSHNE TPEYTONIbHUKA
M0 IByM CTOpPOHAaM M YTy MEXJIy HUMHU; 110 CTOPOHE U
JIBYM NpWeKallUM K Hed yriaMm. PemaTes 3amauu Ha
noctpoenue Merogom ' MT.

CrpouTh TpeyroapHUK IO TpéM cTopoHaM. Pemare
3aJ]a4M Ha BBIYUCIIEHHUE, JOKA3aTeIbCTBO U IOCTPOCHHE

O0o001eHNe U cucTeMAaTH3 A 3HAHNIH
y4aluuxcsi

[ToBTOpeHHe ©  cHCTeMaTH3alMs
Kypca reoMeTpu 7 Kiacca

HroroBast KOHTpOJIbHAS paboTa




8 kiacce

(2 yaca B Henento, Bcero 70 yacon)

Ne | Copepxanne yuedHoro matepuaia | Koma-Bo XapaKTepHCTHKA OCHOBHBIX BU/I0B eATEIbHOCTH
4acoB YYeHHUKA (HA YPOBHe Y4eOHBbIX JeicTBMIi)
IToBTOpEHUE M cUcTEeMATH3AIUA 3HAHU I 3
3a Kypc 7 kjacca
TpeyrosbHUKH 1 Iloemopumsb MaTepual, U3y4eHHbII 32 KypC T€OMETPUH
[TapannensHsble npsMeie. Cymma 1 7 KImacc
YIJIOB TPEYT OJIBHUKA
OKpY>KHOCTB U KPYT. 1
I'eomeTpuyeckre NoCTpOEHUs!
YeThIpEéXyroabHUKH 22
1 | YerhIpéXyronbHUK U €r0 3JIEMEHTHI 2 Iosicuams, 4TO Takoe 4eTHIPEXYroiabHUK. ONHCHIBATH
2 | [lapannenorpamm. CaoiicTBa 2 3JIEMEHTBI YETHIPEXYTONbHUKA.
napajuiesgorpaMma Pacnosnasams BBIITYKJIbIE u HEBBIMTYKIIbIE
3 | Ilpusnaku napasmienorpamMmma 2 YETBIPEXYTOJIbHUKHU.
4 | TIpAMOyronbHUK 2 H3zo0pasxcamo u HaXOIUTh Ha PHCYHKax
5 PomO 2 YCTBIPCXYT'OJIbHUKU Pa3HbIX BUI0B U UX 3JICMCHTHI.
6 | Keampar 1 Dopmyaruposamu:
KourtponbHas ~ paGora  Ne 1 1 onpeoeneHus. napajjenorpamma, BBICOTBI
«UeTBIPEXyTOIBHUKIY NapajIieorpamma; pAMOYrobHUKa, pomb0a, KBajipara;
7 Cpe,[[HfIfI JIUHUS TPEYTOJIbHUKA 1 CpCOHCU JIMHHUU TpeerHbHI/IKa; Tparncunuu, BbICOTHL
8 | Tpaneums 4 Tpamenuuy, CpelHed JMHUM Tpaneluuy; LEHTPaIbHOro
9 | llenTpanpHbIE U BIMCAHHBIE YTIIBI 2 yria OKpPY>KHOCTH, BIIMCaHHOIO Yrija HOpr)KHOCTI/I;
10 Omnucanuas ¥ BIUCAHHAS 2 BHI/IS&HHOFO )41 OITMCaHHOTI'O YCThIPEXYTOJIbHUKA,
OKDY/KHOCTH TETHIPEXYTOTHHHKA c60liCMEa: NApaJNENorpaMma, NPSIMOYTObHIIKa, pomba,
KoHTponsHas pabota No 2 1 KBaJpaTa, CPEAHUX JHHUI TPEyrojbHHKa U Tpaleuuy,
«TpeerHBHI/IK. Tpanem/m. BHI/IC&IL'I'HOI‘O yria, BIIMCAHHOT'O u OIIMCAaHHOT'O
OKpPYKHOCTE YETBIPEXYTOJIbHUKOB;
npu3HaKy: TapajuleorpaMma, NpsiMoyroibHUKa, poMoa,
BIIMCAHHOT'O u OIMMCAaHHOI'O 1IeTpréX}/l“OJII)HI/IKOB.
Jlokazvigams: TEOpEMBI 0 CyMMe YTJIOB
YeThIPEXYroJbHUKA, O TpalyCHOW Mepe BIHCAHHOIO
yria, O CBOWCTBaX W IpPH3HAKax Mapajulesorpamma,
NpSIMOYTOJIbHUKA, poMOa, BIIMCAHHOTO W OINHCAHHOTO
YETBIPEXYTOJIbHUKOB.
Ilpumenames W3y4eHHbIE ONpEACIEHUs,, CBOICTBA U
MIPU3HAKH K PEIISHHUIO 3a]a4
Iloao0ne TpPeyroaibLHNKOB 16
11 | Teopema Paineca. Teopema o 6 Dopmynuposamy:
NPONOPLUMOHAIBHBIX OTPE3Kax onpedenenue TIONOOHBIX TpPEYrOJIbHHUKOB; CBOMCTBA!
12 | [lomoOHBIE TPEYTONBLHUKH 1 MEIMaH TPEyrojJbHUKA, OMCCEKTPUCH TPEYTrOoJbHHKA,
13 | IlepBoIit mpu3HAK TOAOOHS 5 MepeceKaroIInXcs Xop, KacaTeJIbHOW U CeKYIIIEe;
TPEYroJbHUKOB NpU3HaKy o100 TPEYroJIbLHUKOB.
14 | Bropoii u TpeTuii mpu3HaKku Noz00us 3 Hoxazvisame:
TPEYTOJIHHUKOB meopembl: Daneca, 0 MPONOPIIMOHATBHBIX OTpE3Kax, O
Kontponbras padora Ne 3 «ITogobue 1 CBOMCTBaX MeIWaH TPEYrojbHHUKA, OHCCEKTPHUCHI
TPEYTOJIBLHUKOBY» Tpe}:r OJIbHUKA,
ceoticmea: TIEPECEKAIOIUXCA XOpHA, KacaTeIbHOW U
CeKyIIe;
NpU3HaKy o100 TPEYroJILHUKOB.
Ilpumensme W3y4YeHHbIE OIpPEAEICHHUS, CBONCTBA U
MIPU3HAKH K PEICHHUIO 33]a4
Pemenne npaMoyrobHbIX 14
TPEeYroJIbHUKOB
15 | Merpuyeckue COOTHOLIECHHUS B 1 Dopmynuposams.
IPSIMOYTOJIbHOM TPEYTOJIbHUKE onpeodenenus: CuHyca, KOCUHyca, TaHI€HCa, KOTaHIeHca
16 | Teopema Iludaropa 5 OCTpOTO yTia MPsIMOYTOJIEHOTO TPEYTOJIbHHKA;




KonTponbaas pabora Ne 4 «Teopema 1 C601iCMEa’ BHIPAXKAIOLIUE METPUUYECKUE COOTHOIICHUS B
IIudaropa» MPSIMOYTOJIFHOM TPEYTOJIBHUKE M COOTHOIIECHUS MEXIY
17 | Tpuronomerpuueckre GyHKIHHA 3 CTOPOHAMH W  3HAYECHUSIMH TPUTOHOMETPHUYECKUX
OCTpOTO yTia MPsIMOYTOJIEHOTO (YHKIIMIA B TPSIMOYTOJIEHOM TPEYTOJIbHHKE.
TPEYTOJIbHUKA 3anucvieams TPUTOHOMETPUIECKHE bopMyIBL,
18 | Pemenne npsaMOyroIbHBIX 3 BBIPDAKAIOIIME CBA3b MEXIY TPUTOHOMETPUYECKUMHU
TPEYTOJIHHUKOB (GYHKUMSIMHA OJTHOT'O M TOTO JK€ OCTPOTO yIJIa.
Koutponwshas pa60Ta Ne 5 «Pemenue 1 Pewams ipssMOyrosbHbIe TPEYTOIbHUKU
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB) Hoxasvieamo:
meopeMy O  METPUYECKHMX  COOTHOLIEHHSIX B
MPSIMOYTOJILHOM TPEYTOJIbHUKE, Teopemy [ludaropa;
¢opmynsl, CBSA3BIBAIONINE CHHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC OJHOTO M TOTO YK€ OCTPOTO YTIia.
Bv1600ums 0cHOBHOE TPUTOHOMETPUYECKOE TOMKAECTBO
Y 3Ha4YeHHs CHHYyCa, KOCHHYCa, TAHTE€HCa M KOTaHTeHCa
nu1s yrios 30°, 45°, 60°.
Ilpumensme W3y4yeHHBIE ONpPEICNIEHUS, TEOPEMBl U
(hOpMYyJIBI K PEIICHUIO 3a]1a4
Mmuoroyroabuuku. [Liomans 10
MHOT0YT0JIbHHKA
19 | MHOroyroisHUKU 1 Tosachams, 4TO TaKo€ IUIOIIAb MHOTOYTOJIbHHUKA.
20 | [lonsTue muomaay MHOTOYTOJIbHUKA. 1 OnucelBaTh MHOTOYTOJIBHUK, €70 3JI€MEHTHI; BBITYKJIbIC
[Tnomane npsMoyroapHUKA Y HEBBIYKJIbIE MHOTOYTOJIbHUKH.
21 | IInomane mapasesnorpaMma 2 N300pakaTh 1 HAXOJUTh HA PUCYHKAX MHOTOYT'OJIbHUK
22 [Tnomans TpeyroapHUKa 2 €ro  3JIEMEHTBhl, MHOIOYTrOJIbHUK, BIIMCAHHBIA B
23 | Tlnomans Tpanenuu 3 OKPY’XKHOCTb, M MHOTOYTOJIbHUK, OMHCAHHBIA OKOJO
KontponbHas pabora Ne 6 1 OKPY>KHOCTH.
«MHoroyroasHuk. [Inomanas Dopmynuposanb:
MHOTOYTOJTBHHKA» onpeoeieHus:: BITMCAaHHOTO u OIMHCAaHHOTO
MHOTOYTOJIbHUKOB, TUIOMIA TN MHOTOYTOJIbHHKA,
PaBHOBEIMKHUX MHOTOYTOJIEHUKOB;
OCHOBHbIe C80licMEa TIIONaI MHOTOYTOJIbHUKA.
Jloka3vieams: TEOPEMBI O CYMME YTIJIOB BBITYKIIOTO
N-yroipHUKa, IUIOMAMN MPSAMOYTOJBbHUKA, TLIOMIAN
TpeyroibHHKA, TUTOIIAIU TPaIelny.
Ilpumensme W3ydeHHBIE ONPEIEICHUS, TEOPEMBI U
(hOpMYITBI K PEIICHUIO 3a1a4
IloBTOpEeHMe M cucTeMaTH3aALMUSA 5
y4eOHOro MaTepuaia
YnpaxHeHus A5 IOBTOPEHUs Kypca 4
8 Kiacca
WroroBas koHTpOJbHAS paboTa 1




9 xiacc

(2 yaca B Henelnto, Bcero 68 yacon)

Ne | Copepxanne yuedHoro matepuaia | Koma-Bo XapaKTepHCTHKA OCHOBHBIX BU/I0B eATEIbHOCTH

4acoB YYeHHUKAa (HA YPOBHe Y4eOHBbIX JeicTBMIl)

IToBTOpEHME U cUCTEeMATU3AIUSA 3HAHUT 2

3a Kkypc 8 kaacca
MHoroyronsHuku. Ilnomans 1 Iloemopumsb MaTepual, U3y4eHHbII 32 KypC T€OMETPUH
MHOTOYTOJIbHHKA 8 xiacc
[Tono6ue TpeyronbHUKOB. Pemenne 1
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
Penlenne TpeyrojibHUKOB 16

1 Tpuronomerpudeckne GyHKIHH yTia 2 Dopmynuposamy:
ot 0° mo 180° onpeoeneHusi: CAHyca, KOCUHYCa, TAHTCHCa, KOTAaHI'CHCa

2 TeopeMa KOCHHYCOB 4 yria ot 0° mo 180°;

3 TeopeMa cuHyCOB 3 c6olicmeo  CBA3M JUIMH JHWAaroHalleii ¥  CTOPOH

4 Pemenne TpeyroJbHUKOB 2 napajuiejaorpamma.

5 DopMyIbl 17151 HAXOKAEHUS IJI0IAI1 4 DPopmyruposams u pasbACHATH OCHOBHOC
TpEeyroNbHNKA TPUTOHOMETPUYECKOE TOXKIECTBO. BbIUncnaTh 3HaUeHUE
Kontponbhas pabora Ne 1 «Pemienne 1 TPUTOHOMETPHYCCKOH (DYHKIMK yIia 1O 3HAYCHHUIO
TPEYrONbHIKOBY OJTHOM M3 ero 3alaHHbIX (PYHKIUH.

Dopmynuposame W JOKa3bIBaTh TEOPEMBI: CHHYCOB,
KOCHHYCOB, CIIEACTBUSI U3 TEOPEMbl KOCHHYCOB H
CHHYCOB O IUIOIIAAX OIMCAaHHOTO MHOTOYIOJIbHHKA.
3anucvisams 1 K0Ka3bIBaTh (POPMYIIBI UTSI HAXOKACHUS
IUIOIAAN TPEYroJbHUKA, PAAUyCOB BIHMCAHHOH H
OIHUCAaHHOU OKPY>KHOCTEH TPEyroNbHUKA.

Ilpumensme W3y4yeHHBIE ONpPEICNIECHUS, TEOPEMBl U
(hopMyJIBI K PELICHUIO 3a/1a4

IIpaBujbHble MHOTOYTOJIbHUKH 9

6 IIpaBuiibHBIE MHOTOYTOJBHUKH M UX 4 Iosicuams, 4TO Takoe LEHTP M LEHTPAIBHBIH yroi
CBOIiCcTBa MPAaBUJILHOTO MHOTOYTOJIHUKA, CEKTOP U CETMEHT KpyTa.

7 JnunHa okpyxHoctu. Inomane kpyra 4 Dopmynuposamsy:

KoutponbsHas pabota Ne 2 1 onpedeneHue MPaBUIbHOTO MHOTOYTOJIbHUKA,;

«IIpaBuiIbHBIE MHOTOYT'OJIBHUKI ceoticmea PaBUIHLHOTO MHOTOYTOJIbHUKA.
Jloxazvieams CBONCTBA IIPABUIIBHBIX MHOTOYTOJIbHUKOB.
3anucviams W pa3bIACHATH  (HOPMYNbI  JJUHBI
OKPY’KHOCTH, IIJIOIIAIN KpyTa.
3anucvisams W p0Ka3biBaTh (HOPMYIBI JTMHBI JIyTH,
TUIOILAAN CEKTOpa, GOPMYJIBI U1 HAXOXKICHHUS PaliyCOB
BIIMCAaHHONW W ONMCAaHHOW OKPYXHOCTEH MPaBHIBLHOIO
MHOTOYTOJIbHHKA.
Cmpoumb ¢ IOMOIIBIO TUPKYJIS U JINHEHKH NPaBUIIbHBIE
TPEYroJbHUK, YETHIPEXYTONBHUK, IIECTHYTONbHUK.
Ilpumensme W3y4yeHHBIE OMNPEIEIEHUS, TEOPEMBI U
(OpMYyJIBI K PEIICHUIO 3a1a4

JlekapTOBBI KOOPAMHATHI 11

8 Paccrostane Mexx 1y 1ByMs TOUKaMHU C 3 Onucvisams NIPIMOYTOJIBHYIO CHCTEMY KOOPMHAT.
3a/laHHBIMH KOOpAMHATAMH. @opmynuposams: ONpENeNeHNue ypaBHEHHUS (UTYPHI,
Koopaunatel cepennHbl 0Tpe3ka HEOOXOJMMOE U TOCTATOYHOE YCIOBHA MapauIeNbHOCTH

9 VYpaBHenue ¢urypsl. YpaBHEHHE 3 JIBYX TPSMBIX.

OKPYKHOCTH 3anucvisams u nOKa3bIBaTh (HOPMYJIBI  PACCTOSHUS

10 | YpaBHeHue npsMoit 2 MEX/Iy IByMs TOUKaMH, KOOPAWHAT CEPEANHBI OTPE3Ka.

11 | Yoo koo duuueHT npsamoit 2 Buvl6ooums ypaBHEHHE OKPYXHOCTH, O0IlIee YpaBHECHUE
Kontponbnas pabota No 3 1 PSIMOH, ypaBHEHUE npsMoit c YTIIOBBIM
«JlexkapTOBBI KOOPIUHATHI» K09 pUIHEHTOM.

ﬂOKa?bl@amb HGO6XOZ[I/IMOG U J0CTAaTOYHOC YCJIOBHA
NapauICJIIbHOCTU ABYX NPSAMBIX.




IIpumensimp WM3y4CHHBIC OIPEICIICHNUS,
(GOpMyJIBI K PEIICHHUIO 3a1a4

TEOpEeMbl U

BekTopbl 14
12 | Ilonarue BekTOpa 2 Onucwvieamsb TIOHATUS BEKTOPHBIX U CKAJIIPHBIX BETNYHH.
13 | Koopaunatsl BeKTOpa 1 UnnrocTpupoBaTh NOHITHE BEKTOPA.
14 | CnoxeHne 1 BEIYUTaHHE BEKTOPOB 4 Dopmynuposamy:
15 | YMHOXKEHHE BEKTOpAa HA YHCIIO 3 onpedenenusi,  MOIYNS  BEKTOPa,  KOJIMHEApHBIX
16 | CkamsapHoe Mpom3BeICHNE BEKTOPOB 3 BCKTOPOB, paBHBIX BCKTOPOB, KOOpPAMHAT BCKTOpa,
KonrponsHas ~ pabora Ne 4 1 CYMMBI BEKTOPOB, pasHoCTH BEKTOPOB,
«BeKTOpBI» IIPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha
YHCII0, CKaJSIPHOTO MPOU3BEICHUS BEKTOPOB;
ceolicmea: PpaBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX
BEKTOPOB, CJIOXEHHS BEKTOPOB, KOOPAMHAT BEKTOpPa
CyMMBI ¥ BEKTOpa pa3HOCTH JBYX BEKTOPOB,
KOJUTMHEApHBIX BEKTOPOB, YMHOXKEHHS BEKTOpa Ha
YHCIIO, CKAIAPHOTO NPOM3BEINCHHS [BYX BEKTODPOB,
NEPIEHIUKYIISIPHBIX BEKTOPOB.
Jokazvieams TEOpEMBI: O HAXOXKICHUH KOOPIUHAT
BEKTOpa, 0 KOOPAWHATAX CyMMBI U Pa3HOCTH BEKTODPOB,
00 YCIIOBHM KOJUIMHEAPHOCTH JBYX BEKTOPOB, O
HaXOKACHUH CKAISPHOTO MPOU3BEICHHS IBYX BEKTOPOB,
00 YCIIOBUH NEPIEHIUKYIISIPHOCTH.
Haxooums KOCHHYC yTiia MEXAY AByMs BEKTOPAMHU.
Ilpumenams W3yYEHHBIE OIPENCICHHs, TEOPEMBl U
(hOpMYyJIBI K PEIICHUIO 3a7a4
I'eomeTpuyeckue npeodpazoBaHus 10
17 | dswxenue (mepemerieHue) GuUrypsl. 3 IIpugooums mpuMepHI Ipeodpa3oBaHus QUTyp.
ITapajuienbsHBIA IEPEHOC Onucvigamy 1ipeoOpazoBanuss GUryp: NapayuIelbHbINA
18 | OceBas cuMMeTpHs 2 MIEPEHOC, OCeBasi CHMMETPHS, [IEHTpaJIbHasi CUMMETPHS,
19 | lenrpansuas cummetpus. [loBopoT 2 MTOBOPOT, TOMOTETHS, TTo100ue.
20 | 'omorerus. [logobue duryp 2 Dopmynuposamn:
KoHTpobHast pabota  Ne 5 1 onpeodenenusi: BIKEHUS, paBHBIX (UIYp; TOUEK,
«FCOMeTpI/I‘-IeCKI/Ie Hpeo6pa3033HHH» CUMMCTPHUYHBIX OTHOCHTCIBHO HpﬁMOfI; TOYCK,
CUMMETPUYHBIX  OTHOCHTEIBHO  TOYKH;  (PUTYpBI,
UMeoIIel OCh CUMMETpHH; (UTYpBI, UMEIOIIeH LEHTD
CUMMETPUH; TTO00HBIX QUTYD;
ceoticmea: IBUKEHUS, TapajuIeIbHOTO IIEPEHOCa, OCEBOI
CUMMETPUH, LEHTPAIbHOW CHMMETPHUH, IIOBOPOTA,
TOMOTETHH.
Lokaszvisams TEOpEMBI: O CBOMCTBaX MapajieIbHOIO
nepeHoca, oceBoi CUMMETPHH, LEHTPAIBHOM
CUMMETpPUH, TIOBOPOTA, TOMOTETHUH, OO0 OTHOIICHUH
MJI0MAACH OOOHBIX TPEYTOJLHUKOB.,
Ilpumenams W3yYeHHbIE OIPENEIICHHUs, TEOPEeMBbl U
(GhOpMyJIbI K PEIICHHUIO 3a1a4
HauanbHble cBeJIeHHsI IO CTEPEOMETPUH 3
21 | lpsmas npusma. [upamuna 1 Cmpoumb: n300payKeHHsI IPOCTPAHCTBEHHBIX QUTYD:
22 | Humuuap. Konyc. Hlap 1 Ky0a, MpsSMOYTOJILHOTO MapajuleNenunea, MUpaMuibl,
Konrponbnas ~ pabora  Ne 6 1 MIPU3MBI, KOHYCA, 111apa.
«HavannHble CBEIECHHUS o Haxooumaw: sneMeHThl IPOCTPAHCTBEHHBIX QUTYD
CTEPEOMETPHM»
IloBTOpEeHMe M cucTeMaTH3aLMS 3
y4eO0HOro Matepuaia
YnpakHeHus JJisl TIOBTOPEHHS Kypca 2
9 kiacca
HtoroBasi KOHTpoJIbHASA paboTa 1




PexoMeHIalMH 110 OCHAIIECHHIO YYeOHOI0 Ipolecca
OcHarenue nporecca o0y4eHUs reOMETPUHU obecreynBaeTcs
OMOJIMOTeYHBIM (POHJIOM, IMEYATHBIMM TIOCOOUSIMHU, a Takke HH(POpMAIMOHHO-
KOMMYHHUKATHBHBIMH CpeIcTBaMH, AKpPaHHO-3BYKOBBIMHU pudopamu,
TEXHUYCCKUMH CPEJICTBAMH OOYYCHHUS, YYCOHO-IPAKTHYECKHMM W  y4eOHO-
J1a00paTOPHBIM 000PYTOBAHUEM.

bubanoreunsblii pong

Hopmamuenwle 00Kymenmol
1. denepanbHblii TOCYNapCTBEHHBI 00pa30BATENbHBIA CTaHJAPT OCHOBHOIO
o0O1miero oOpa3oBaHwsL.
2. llpumepHas ocHOBHas oOpa3oBaTeibHasi IporpaMmMa OCHOBHOTO OOILIEro
oOpa3oBaHUs.
3. ®opMupoBaHUE YHUBEPCAJIbHBIX YYEOHBIX JEUCTBHU B OCHOBHOM IIIKOJE!
cuctema 3aganuii / A. I'. Acmoros, O. A. Kapabanoa. — M.: [Ipocsemenue, 2010.

Yueono-memoouueckuit komnnexkm
1. Teomerpus: 7 kiacc: y4eOHMK I ydalIuxcsi oOIeo0pa3oBaTelbHbBIX
yupexaenuii / A. I'. Mep3msik, B. b. Ilononckuii, M. C. Sxkup. — M.: Benrana-
['pad.
2. T'eomerpusi: 7 Kiacc: AUIAKTUYECKHME MAaTepuajbl: NMOCOOME IS y4allUXCs
oO1ieoOpazoBarenbHbix yupexaeHuit / A. I'. Mepsmsk, B. b. Tlononckuii, E. M.
Pabunosuu, M. C. fAxup. — M.: Benrtana-I'pad.
3. T'eomeTtpust: 7 knacc: padoune terpaau Ne 1,2/ A. T'. Mepansk, B. b. [lononckui,
M.C. Sxup. — M.: Benrana-I'pad.
4. I'eometpusi: 7 xnacc: meroguueckoe nmocooue / E. B. bynko, A. I'. Mep3nsk, B.
b. I[Monouckwuii, M. C. SAxup. — M.: Benrana-I'pad.
5. Teomerpus: 8 kiacc: ydeOHUK Ui ywamuxcs oO0mieo0pa3oBaTeIbHbIX
yupexaennit / A. I'. Mep3nsak, B. b. Tlononckuii, M. C. Sxup. — M.: Benrana-
I'pad.
6. T'eometpusi: 8 kiacc: AMIAKTUYECKUE MaTepUalbl: MOCOOME IS ydalluxcs
oO1eoOpazoBarenbHbix opranuzanuii / A. I'. Mepzmsik, B. b. Ilononckuii, E. M.
Pabunosuu, M. C. fAxup. — M.: Benrtana-I'pad.
7. T'eomeTtpust: 8 kinacc: padoune terpaau Ne 1,2/ A. T'. Mepansk, B. b. [Tlononckuid,
M. C. Axup. — M.: Benrana-I'pad.
8. I'eomeTpus: 8 kiacc: metonuueckoe nocoodue / E. B. byuko, A. I'. Mep3msk, B.
b. [Tonouckwuii, M. C. SAxup. — M.: Benrana-I'pad.
9. Teomerpusa: 9 kimacc: ydeOHHMK Il ydammxcs oOIeo0pa3oBaTeIbHBIX
opranmsanuii / A. I'. Mep3nsk, B. b. Ilomonckuit, M. C. Skup. — M.: Benrana-
I'pad.
10. Teometpusi: 9 Knacc: MUIAKTHYECKUE MaTepUANBl: MOCOOHME ISl y4aIuxcs
obmieoOpasoBarenbHbix opranm3anuii / A. I'. Mep3msk, B. b. Ilononckuii, E. M.
Pabunosuy, M. C. fAxup. — M.: Benrana-I'pad.
11. Teomerpusi: 9 kmacc: paboume terpaau Ne 1, 2 / A. I'. Mep3msik, B. b.
[Tononckuii, M. C. SAkup. — M.: Benrana-I'pad.



12. 'eomeTpus: 9 kiacc: meroaudeckoe mocooue / E. B. bynko, A. I'. Mep3msik, B.
b. ITononckuii, M. C. SIxup. — M.: Benrtana-I"pad.

Cnpagounvie nocoous, HAYUHO-NONYIAAPHAA U UCHOPUYECKAA TUMEpamypa

1. AraxanoB H. X., ITogmunckuii O. K. MareMatuka: pailOHHbIE OJIMMIIHAABI : 6—
11 kmaccel. — M.: IIpoceemienue, 1990.

2. I'aBpunoBa T. JI. 3anumarenbHass MareMatuka. S—I11 knaccel. — Boarorpan:
VYuurens, 2008.

3. I'yceB B. A. Coopnuk 3aaau no reomerpun: 5—9 kiaccel. — M.: Onukc 21 Bek:
Mup u o6pazosanue, 2005.

4. ExumoBa M. A., Kykun I'. I1. 3agaun Ha pazpeszanue. — M.: MITHMO, 2002.

5. JleButac I'. I'. Hecrannaptasie 3anaun no maremaruke. — M.: UJIEKCA, 2007.
6. [Iepmu C. C., Ilepnu b. C. CTtpaHunbl pycCKON UCTOPUHU HA YPOKaX MAaTEMATHKHU.
— M..: Ilenaroruka-IIpecc, 1994.

7. Ilona JIx. Kak pemats 3anauy? — M.: [Ipocsemienue, 1975.

8. ®apkoB A. B. MaremaTudeckue onummnuaabl B mkoie: 5—11 kimaccel. — M.:
Aiipuc-IIpecc, 2005.

9. Wapeirun U. @., Epranxuesa JI. H. Harnsgnas reomerpusa. — M.: MUPOC,
1995.

10. Danmknonenus aisg gereu. T. 11: Marematuka. — M.. ABanTta+, 2003.

11. 5 mo3naro mup: maremaruka / coct. A. I1. CaBun u n1p. — M.: ACT, 1999.

12.  http://www.kvant.info / HaydHO-IONYJSApHBIN (U3UKO-MATEMATUUECKUN
YKypHAaJT JIJIsl IIKOJBHUKOB U CTYACHTOB «KBaHT».
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