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Pabouas nporpamma no npeamery «I'eomeTpus» 1J1s1 0CHOBHOM HIKOJIBI
MAOY COII Ne 8
7-9-H KJacchbl
[Iporpamma cocTaBieHa B COOTBETCTBHMH ¢ TpeOoBaHusMH DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUs U
obecnieuena YMK misa 7-9-ro knmaccoB aBTopoB JI.C. AtaHacsH u Jip.

|. llosicHuTeIbHAS 3aMIUCKA

OOyuyeHne MaTeMaTUKe B OCHOBHOM IIKOJIE HAIIPABJIEHO HA TOCTHXKECHHE
CHEAYIOIINX LENEH:

1. B HanpaB/ieHUM JUYHOCTHOTO PA3BUTHA:

* Pa3BUTHE JIOTUYECKOTO U KPUTUUECKOT'O MBIIIJICHUSI, KYyJIbTYPhI pEUH,
CIIOCOOHOCTH K YMCTBEH- HOMY SKCIIEPUMEHTY;

* popMUpOBaHUE Y YUAIIUXCS UHTEUIEKTYaIbHON YECTHOCTU U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJI0JIEHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIIUX U3
OOBIZICHHOTO OIBITA;

* BOCIIUTAHHUE KAYE€CTB JIMYHOCTH, 00ECTIEUNBAIOIINX COIUATBHYIO0 MOOUIILHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSITEILHBIEC PEIICHHUS;

* opMUpOBaHUE KAaYECTB MBIILICHHUS, HEOOXOIUMBIX JIJIs afjanTaliuy B
COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEPECA K MATEMATUUECKOMY TBOPUECTBY U MAaTEMATUUECKUX
CIIOCOOHOCTEH.

2. B MeTanpeaMeTHOM HANIPaABJIEHUM:

* (hoopMupOBaHUE MPEJCTABICHUI O MAaTEMATHUKE KaK 4YacTH OOIeUeT0BEYECKOM
KYJbTYpPbI, 0 3HAUUMOCTH MATEMATUKH B Pa3BUTHH ITUBWIU3AIMUA U COBPEMEHHOTO
00IIIeCTBA;

* pa3BUTHE NPEJICTABIICHUN O MaTeMaTHKe KaK (hOpMe OMMCAHUS U METO/IC
MO3HAHUS JIEHCTBUTEILHOCTH, CO3/IaHNE YCIIOBUM JJIsl MPUOOPETEHUS TEPBOHAYAIBHOTO
OMbITAa MATEMATUYECKOTO MOAECIUPOBAHUS;

* popMupoBanue o0IUX CIIOCOOOB UHTEIUICKTyIbHON JESTEIHbHOCTH,
XapaKTEPHBIX I MATEMATHUKH U SBIISIFOITUXCSI OCHOBOM MO3HABATEILHOM KYJIbTYPHI,
3HAUYUMOM IS PA3IMYHBIX cep YeTOBEUECKOM JACSITEIIbHOCTH.

3. B npenmeTHOM HanmpaBJIeHUH:

* OBJIQJICHUE MAaTEeMAaTUYECKUMH 3HAHUSIMUA U YMEHUSIMU, HEOOXOIUMBIMHU JIJISI
MPOJIOJIKEHUSI O0YUYEeHUS B CTapIlel MIKOJIE WU UHBIX 00111e00pa30BaTeIbHBIX
YUPEKICHUSIX, U3YUCHUSI CMEXKHBIX JUCHUIUIMH, TPUMEHEHUS B IOBCEIHEBHON KU3HU;

* co3ganue pyHIaMeHTa JJi pa3BUTUSI MAaTEMAaTUUECKUX CIIOCOOHOCTEH U
MEXaHU3MOB MBIIIJIECHUS, POPMUPYEMBIX MATEMATHUYECKON JEATEIbHOCTHIO.

B xone n3yuenus Marepuana npeanoiaracTcsi 3aKperieHue U oTpadoTka
OCHOBHBIX YMEHHUI U HABBIKOB, UX COBEPILICHCTBOBAHUE, & TAKKE CUCTEMATU3ALIMS
MOJyYEHHBIX PAHEE 3HAHUMU.

Taxum obpazom, pewaromcs ciedyrouue 3a0auu:

* BBEJICHHE TEPMHUHOJIOTUN U OTPA0OTKA YMEHHS €€ TPAMOTHOTO UCTIOJIh30BaHNUS,

* Pa3BUTHUE HABBIKOB U300PAKEHUS IAHUMETPUIECKUX (UTYDP U MPOCTEHIIIHIX
r€OMETPUUYECKUX KOH(PUTYpaIIUi;



* COBEPIIICHCTBOBAHKME HABBIKOB IIPUMEHEHUS CBOMCTB F'€OMETPHUSCKHUX (PUTYP KaK
OTIOPHI TIPY PEIICHUH 3a/1a4;

* hopmMupoBaHNE YMEHUS TOKA3bIBATh PABEHCTBO JAHHBIX TPEYTOJIHLHUKOB,;

* 0TpabOTKa HABBIKOB PEIICHUS MPOCTEHUIITUX 3a/1a4 Ha TOCTPOCHUE C TIOMOIIIBIO
IIUPKYJIS ¥ TUHEHKY;

* opmupoBaHUEe YMEHUS JTOKA3bIBATh MAPAJUICTLHOCTD MPSIMBIX C
MCTIOJIb30BAaHUEM COOTBETCTBYIONINX MPU3HAKOB, HAXOIUThH PABHBIE YTIIbI PH
MapauIeIbHBIX MPSAMBIX, 9YTO TPEOYETCS A1 U3yUeHHUS JaTbHEHIIET0 Kypca FT€OMETPUH;

* pacUIMpeHNE 3HAHUHN yUJalTuXcsi O TPEYTOJIbHUKAX.

Pabodast mporpamMma 1o T€OMETPHHM COCTaBJICHa Ha OCHOBe DyHIaMEHTaIhLHOTO
sanpa coiepkaHus obmiero oOpazoBanums u TpeOoBaHWI K pe3yJbTaTaM OCBOCHUS
OCHOBHOW 00IIe00pa30BaTeIbHON MPOrpaMMbl  OCHOBHOTO 00mero oOpa3oBaHWs,
MPEACTaBICHHBIX B DenepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHIAPTE
obmiero oOpa3oBaHus. B Hell Takke YYHUTHIBAIOTCS OCHOBHBIC HJIEM U TIOJOXKEHUS
[IporpamMmbl pa3Buths ¥ (HOPMHPOBAHUS YHUBEPCAIBHBIX YYCOHBIX ACHCTBHMA IS
OCHOBHOTO 00111eT0 00pa30BaHuUs.

OmmameHue y4yallMMHCS CHCTEMOW TEeOMETPUYCCKHX 3HAHWA W YMCHHH
HEOOXOIUMO B TIOBCETHCBHOW JKWU3HHM JUISI M3yYEHUS CMEXKHBIX JUCIHUIUIAH U
npojo/bKeHus: oOpa3oBaHus. [IpakTHUdeckas 3HAYUMOCTh IIKOJIBLHOTO Kypca T€OMETPHUH
oOycioBiieHa TeM, 4YTO €€ OOBEKTOM SBIAIOTCS MPOCTPAHCTBEHHbIE (HOPMBI U
KOJTMYECTBEHHBIC OTHOIICHUS JICHCTBUTEIHLHOTO MUPA.

['eomeTpryeckass TOJATOTOBKAa HeoOXoauMa Il  TOHMMAaHUS — IPHHIIUAIIOB
YCTPOMCTBA W WCIIOJIB30BAHHUS COBPEMCHHON TEXHHWKH, BOCHPHATHS HAyYHBIX H
TEXHUYECKUX ITIOHATUH U UIEH.

['eoMeTpusi SABASETCS OJHWM M3 OMOPHBIX TPEIMETOB OCHOBHOM IIKOJBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTMX AWCIHWIUIMH. B mepByro odepear 3TO OTHOCHUTCA K
npeIMeTaM €CTeCTBEHHO -HaydyHOro IMKJIa, B YacTHOCTH K ¢usuke. Paspurne
JIOTUYECKOTO MBIIIICHUS YYalluXcsl TMPH OOYYCHHHM T€OMETPUH CIIOCOOCTBYET TaKKe
YCBOCHHIO TMPEIMETOB TyMAaHHTApHOTO IMKiIA. IIpakThueckne yMEHHsS U HaBBIKA
TCOMETPHUYECKOTO  XapakTepa HEOOXOAMMBI IS  TPYAOBOH  ACSATEIBHOCTH U
po(heCCHOHAILHOW TIOJATOTOBKH IIKOJIEHUKOB. Pa3BUTHE Yy ydYalIUXcCs TPaBHIIbHBIX
NPEICTAaBICHHA O CYINIHOCTH U TPOHUCXOXKICHUH TEOMETPHUYSCKUX aOCTpaKIIHiA,
COOTHOIICHUHM pPEAbHOTO W WJICAJBHOr0, XapaKTepe OTPAKCHHS MaTeMaTHUSCKOH
HAyKOHW SIBJICHUW M TPOIIECCOB PEATbHOTO MHpa, MECTE T'€OMETPHHM B CHCTEME HAayK U
pOJI MAaTeMaTUYeCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHUM W B TPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUSI YYaIIUXCSA, a TaKkKe
(hOpPMHUPOBAHUIO KAYECTB MBIINIJICHHUSA, HEOOXOIUMBIX IS aganTalldd B COBPEMEHHOM
MH(}OpPMAIITMOHHOM OOIIECTBE.

TpeOys OT yJammuxcst YMCTBEHHBIX M BOJICBBIX YCHJIUH, KOHIICHTPAIIUMA BHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO0 BOOOPaKEHHUS, T'€OMETPHUS Pa3BHBACT HPABCTBCHHBIC YEPTHI
JUYHOCTH  (HACTOWYUBOCTh,  IEJICYCTPEMJIEHHOCTh,  TBOPYECKYID  aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIOOWME, JUCHUIUINHY, KPUTHIHOCTH
MBIIIJICHHS) ¥ YMEHHE apTyMEHTHPOBAHHO OTCTAaWBATh CBOM B3TJISIABI M yOSXKJICHUS, a
TaK)Ke CIIOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS.



['eomeTpusi CyIIECTBEHHO pAacCIIMpSAET KPYyro3op YYalluxcs, 3HAKOMS HUX C
UHAYKIMEH W Jefaykiued, o000IIeHHeM M KOHKpETH3allueil, aHalIu30M U CHUHTE30M,
kiaccudukanued M cucTeMaTH3aluel, abCcTparupoBaHHMEM, aHaJIOruel. AKTHBHOE
UCIIOJIb30BAaHUE 3aJlad Ha BCEX JTanax ydyeOHOro mpollecca pa3BUBAECT TBOPYECKHUE
CIIOCOOHOCTH IIKOJBLHUKOB.

[Ipu oOyueHuu reomeTpun GOPMHUPYIOTCS YMEHUS U HABBIKU YMCTBEHHOTO Tpyza
— IUIAaHUPOBAaHHUE CBOEW palOOThl, MOWUCK pAIMOHAIBHBIX IMyTed €€ BBINOJHEHUS,
KpUTHYECKasl OIIEHKa pe3ynpTaToB. B mpoiecce 0O0y4yeHUS TE€OMETPHH IIKOJbHUKU
JOJDKHBI HAYYUTHCSI M3J1araTb CBOM MBICIH SICHO U MCYEPIIBIBAIOIIE, JJAKOHUYHO U EMKO,
npuoOpecTd  HaBBIKM  YETKOTO, aKKypaTHOTO W TPaMOTHOTO  BBINOJIHEHUS
MAaTEMATUYECKUX 3AMUCEH.

Baxnenmen 3amaded IIKOJBHOTO Kypca TE€OMETPUH SABIISIETCS Pa3BUTHE
JIOTUYECKOT0 MBIIUIEHHS yyamuxcsa. CaMmu 0OBbEKTbl TEOMETPUUYECKUX YMO3AKIIOUEHUN U
NPUHATHIE B TEOMETPUU TpaBuia UX KOHCTPYUPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO
yMEHUI OOOCHOBBIBATh M JOKAa3bIBATh CYXACHHs, NPUBOJIUTH UETKHUE OIpEAEICHHUS,
Pa3BUBAIOT JIOTHYECKYI0 HWHTYHUIIMIO, KPAaTKO ¥ HAIJISIIHO BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUM M y4yaT UX NPUMEHEHUI0. TeM caMblM T'€OMETpus 3aHUMaeT
BEJylllee MECTO B (DOPMHPOBAHHM HAYYHO- TEOPETUUYECKOTO MBIIUICHUS HIKOJBHUKOB.
PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MAaT€MaTHKH, (OpPMHUPYsI NMOHUMAHHUE KPacoThl U
U3SIECTBA MATEMAaTUYECKUX PACCyKIEHUH, CIOCOOCTBYSI BOCIIPUSITUIO T€OMETPUUECKUX
dbopM, YCBOCHHIO TMOHSTHS CHMMETPHUM, T€OMETPUS BHOCUT 3HAUUTEIBHBIA BKJIAI B
ACTETUYECKOE BOCHUTaHUE y4amuxcs. EE wu3ydeHue pa3BUBaeT BOOOpaxKeHUE
IIKOJIbHUKOB, CYIIECTBEHHO OOoram@aer ¢ pa3BUBAaeT HUX NPOCTPAHCTBEHHBIE
MIPE/ICTABIICHHUS.

B xone npenogaBanusa reoMeTpuun B 7-9 knaccax, paboTsl Haa (hOPMUPOBAHUEM Y
YUYAILIMXCS YHUBEPCAJIbHBIX Y4E€OHBIX JEHCTBUU cieayeT oOpallarb BHUMaHUE Ha TO,
9TOOBl OHHM OBJAJACBAIM YMEHHUSIMU OOIIEy4yeOHOTr0 XapakTepa, pa3sHOOOpPa3HBIMU
croco0aMu JesiTeIbHOCTH, TPUOOPETAIN OMbIT:

* IUIAHUPOBAHMUS M  OCYIIECTBJIEHUS  aJTOPUTMUYECKOM  JESITEIBHOCTH,
BBITIOJIHEHUS 3JJaHHBIX M KOHCTPYUPOBAHHS HOBBIX QJITOPUTMOB;

* peuieHus pa3HOOOpa3HbIX KJIACCOB 3ajlad U3 pa3- JIMYHBIX Pa3/ieloB Kypca, B TOM
quCIIe 3a/1a4, TpeOYIONUX MOUCKA ITyTH U CIIOCOOOB PEIICHUS;

*  HUCCIIEJIOBATENbCKOM  JESATENIbHOCTH,  pa3BUTHUA  HJEH,  MPOBEICHUS
AKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKU U (HOPMYIUPOBAHMS HOBBIX 33]1a4;

* SCHOr0, TOYHOIO, TPAMOTHOTO MW3J0XEHHUS CBOUX MbICIEH B YCTHOW U
MMCbMEHHOM pEeYM, MCIOJIb30BAHMS PA3IMYHBIX S3BIKOB MAaTeMaTHKU (CIOBECHOTO,
CHUMBOJIMYECKOTO, TPaUUIECKOro), CBOOOIHOIO Mepexoa ¢ OJHOTO S3bIKa Ha IPYTrou Jis
WJUTIOCTPALIMK, UHTEPIPETALMH, apTYMEHTALUU U J0Ka3aTeIbCTBA;

* TIPOBEICHHS JOKAa3aTECNbHBIX PpACCYXKICHHUH, apryMEHTAIlMH, BBIIBIKEHUS
TUIOTE3 U UX 00OCHOBAHUS;

* IOMCKa, CUCTEeMATH3alli1, aHAIN3a U Kiaccudukanuu nHhOpMaIui,
MCIIOJIh30BaHUS Pa3HOOOPa3HBIX HHPOPMAITMOHHBIX UCTOYHUKOB, BKJTIOYAsl yUeOHYIO
U CIPAaBOYHYIO JIUTEPATYPy, COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH.

1. HopmaTuBHO-nipaBoBasi 6a3a 00pa3oBaTe/ibHOI MPOrpaMMbI:



1. 3akon P® «O6 obpazoBanun» ot 29.12.2012 Ne 273;

2. TumoBoe  mojioxkeHHeM 00  001meo0pa3oBaTeIbHOM  YUPEXKICHUU
(nocranoBnenue [IpaButensctBa PO ot 19.03.2001, Ne 196);

3. [Ipuka3z MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoii @enepamnnn Ne
1897 ot 17 nexadbpst 2010r. «O6 yTBEpKJICHUH U BBEJCHUHU B JAcHCTBUE (heiepaabHOro
rocyJapCTBEHHOT0 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHUs»

4. GenepanbHbld TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO
o0111ero o0Opa3oBaHus;

5. Konuenuusi 1yXxOBHO-HPaBCTBEHHOTO PAa3BUTHUSI M BOCHHUTAHUS JIUYHOCTH
rpaxaannHa Poccnu;

6. [IpumepHas ocHoBHas oOpaszoBarenbHas nmporpamma OOO A.M.Konnakosa.

/. IIpuMepHbIE TPOrpaMMBbI 110 y4€OHBIM MPEIMETAM;

8. ®enepanbHblil MepeueHb Y4eOHHUKOB, PEKOMEHJIOBAaHHBIX MHHHCTEPCTBOM
oOpazoBanus 1 Hayku Poccuiickoit denepanuu K UCIOIB30BAHUIO B 00pa30BaTEIbHOM
npolecce B 00111e00pa3oBaTeNbHBIX YUpexKaeHusx, Ha 2013 — 2014,

9. [Iporpammbel Kk yueOHukam ['‘eomerpus. 7-9 «kmaccel: y4eOHHUK IS
obmeo6pazoBarenbHbIX yupexaenuit / JI.C. AtanacsH [u np.]. — M.: IIpocBenieHue,
2011.

10. CanlluH 2.4.2.2821-10 «CaHUTApHO-3MTUIEMHOJIOTHYECKUE
TpeOOBaHMSI K YCJIOBUSIM W OpraHu3aluu oOydeHuss B 00IIeo0pa3oBaTeIbHBIX
YUPEIKICHUSX;

11. YcraB MBOY «Kanununckas COILy;

12. [Iporpamma pa3BUTHS LIKOJbL;

13. JlokanbHbIE aKThI IIKOJIBI.

1. O0mas xapakrepucTuka yuedHoro npeamera «I'eomerpusi»

B kypce reomMerpuM YCIOBHO MOYKHO BBIACIUTH CIEAYIOIMIME COJAEPKATEIbHbIC JIMHUU:
«Harnsinnas reometpus», «l'eomerpuyeckue Qurypb», «M3mepeHune reomMeTpuyecKuX BeEITUUHHY,
«Koopaunate», «Bektopsl», «JIornka u MHOKECTBa», «I'€OMETpUs B HCTOPUYECKOM Pa3auTHI.

Marepuan, OTHOCAIIUNCA k JsuHun «HarnsaHa reomerpusi» (3JIEMEHTHI  HArJIsIHOU
CTEPEOMETPUH) CIIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHBIX INPEACTABICHUI yyalluxcs B pamKax
M3y4YEeHUs IJIAHUMETPHUH.

Copnepxanme pasznenoB «l'eomerpuueckue Gurypb» u «M3mepeHre reoMeTpUuecKuX BETHUHH
HallEJICHO Ha IIOJlyYeHHWE KOHKPETHBIX 3HAaHUH O TeoMeTpudyeckol (uUrype Kak BaKHEHIIel
MaTEMaTHYECKON MOJENH JUIsl ONMCaHMs OKpyKaroumero mupa. CucreMaTH4ecKoe U3Y4E€HUE CBOMCTB
reOMEeTpUYECKUX (GUTYyp TMO3BOJUT Pa3BUTh JIOTUYECKOE MBIIIJICHHE M I0Ka3aTh NPUMEHEHUE 3THUX
CBOMCTB IpH pEUHICHMHM 337ad  BBIYUCIUTEIBHOIO M KOHCTPYKTHMBHOIO XapaKTepa, a TaKxKe
MIPAKTHYECKUX.

Marepuan, OTHOCAIMICA K coaepkarenbHbIM JuHUAM «Koopaunatel» u  «BekTtopsl», B
3HAYUTENIbHOMN CTEeNeHU HECET B cebe MEeXIpEeAMETHbIE 3HaHUS, KOTOPbIE HAXOAST MPUMEHEHUE Kak B
Pa3IMYHBIX MATEMATUYECKUX JAUCLHUIUIMHAX, TaK U B CMEXKHBIX IIPEIMETaX.

OcoOenHocThi0 JHHMM <«JloTMKa M MHOMECTBa» SBISETCS TO, 4YTO IPEACTAaBICHHBIA 37eCh
Marepuana IMPEUMYLIECTBEHHO H3y4aeTcs IIpU PACCMOTPEHHM pa3JIMYHBIX BOIIPOCOB  Kypca.
CooTBeTCTBYIONIMI MaTeprall HalleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE ydaluxcs, popMUpoBaHUE Y HUX
YMEHUS TOYHO, CKATO U SICHO U3J1araTh MBICIU B YCTHOU U MUCBMEHHOU PEUH.



Jluaus «'eomeTpust B HCTOPHYECKOM pa3BUTHUW»  TpEAHAa3Ha4deHa s (OPMHUPOBAHUS
IPEJCTAaBICHUN O TEOMETPUH KaK YacTU YEJIOBEUECKON KYNbTYpBI, Ul OOIIEro pa3BUTHS IIKOJbHUKOB,
IUISL CO3JIaHMsI KYJIbTYPHO-UCTOPUYECKON Cpeibl 00ydeHusl.

IV. Onucanue mecra yueoHoro npeamera «I'eomerpusi» B yueOHOM IUIaHe

CornacHo y4yeOHOMY IUTIaHy Ha U3y4eHHE reoMeTpuu B 7 - 9 kiaccax orBogutcs 70
gacoB (2 yaca B Henemio; 35 yueOHbIX Henenn) B 7 kiacce, /0 gacoB (2 yaca B HEJEIIO,
35 yueOHbIX Hemenn) B 8 kinacce n 704acoB (2 "aca B Henento; 35 yueOHBIX Henenn) B 9
KJ1acce.

V. J/InuHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS
yueOHOro npeamera «I'eomerpuspy

Jluunocmmnouie:

VY yuawuxcst 6yoym cghopmupoeamsi.;

1) OTBETCTBEHHOE OTHOIIECHUE K YUCHHUIO;

2) TOTOBHOCTh U CHOCOOHOCTh OOydYalOIIUXCA K  CaMOpPAa3BUTHIO U
caM0o0Opa30BaHMIO HA OCHOBE MOTHUBAIMU K OOYYEHUIO U MTO3HAHUIO;

3) yMeHue SICHO, TOYHO, FPaMOTHO U3JIaraTb CBOM MBICJIM B YCTHOW M NMUChbMEHHON
peuu, TOHUMATh CMBICII IOCTABJICHHOM 3a/]auu, BEICTPauBaTh apryMEHTAIINIO, TPUBOIUTD
MIPUMEPHI U KOHTPIIPUMEPHI;

4) HavyaJIbHbIC HABBIKM aIalTalliy B TMHAMUYHO U3MEHSIOIIEMCSI MUPE;

5) oKkoyoruyeckas KyJabTypa: IIEHHOCTHOE OTHOIICHHE K MPUPOIHOMY MHDY,
TOTOBHOCTh  CJI€JOBaTh  HOPMaMm  MPHUPOJIOOXPAHHOTO,  370POBbECOEPETaroIiero
MTOBEJICHUS;

6) ¢dopmMupoBaHHE  CIIOCOOHOCTM K  SMOIIMOHAIBHOMY  BOCIHPHSTHIO
MaTeMaTHYECKUX 00b-CKTOB, 3a1a4, PEIICHUN, PacCyKICHUM;

7) yMmMeHue KOHTPOJIHMPOBATH MPOIIECC W PE3yJbTaT y4eOHON MaTeMaTHYECKON
NEATENbHOCTH;

Y yuawuxcs mo2ym oblmsb cqhoOpMUpoB8aHbsi:

1) nepBoHayalbHBIE NPEACTABICHUS O MaTEMAaTHYECKOM Hayke Kak cdepe
YeJI0BEYECKON ACSATEILHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAUYMMOCTH JJI Pa3BUTHUS
IUBUJIN3ALINH;

2) KOMMYHHMKAaTHBHAs KOMIIETEHTHOCTh B OOIIEHHUHM W COTPYAHUYECTBE CO
CBEPCTHHKAMH B 00pa30BaTeNIbHOM, yueOHO-UCCIEI0BATEIbCKOM, TBOPUECKON U IPYTHUX
BHJIaX JIEATEIIbHOCTH;

3) KPUTUYHOCTh MBIIUICHUS, YMEHHE PaCIlO3HABaTh JIOTUYECKHM HEKOPPEKTHHIE
BBICKA3bI-BaHUS, OTJIMYATh TUTIOTE3Y OT (aKTa;

4) KpeaTMBHOCTb MBIIIJICHUS], WHUIMATUBBI, HAXOJAYUBOCTH, AKTUBHOCTH MpPHU
perieHn apupMeTHIeCKuX 3a1ad.

Memanpeomemmnuie:

peryJjsiTuBHbIE

yuawuecs Hay4yamcsi:

1) bopmynupoBaTh U yAepKUBaTh YUEOHYIO 3a7a4y;



2) BBIOMpATH NEUCTBHS B COOTBETCTBHM C IMOCTABICHHOM 3a/1aueil U yCIOBUSAMH €€
pe-anu3anuu;

3) mnnaHupoBaTh NYTH JOCTHIXKEHHUsS I1IeJiel, OCO3HAHHO BbIOMpaTh Haubosee
s pexTuBHBIE CIOCOOBI PEIICHUS YYEOHBIX U TI03HABATEIbHBIX 33]1a4;

4) npeaBUIETh YPOBEHb YCBOCHUS 3HAHUM, €0 BPEMEHHBIX XapaKTEPUCTHK;

5) cocTaBAATh IUIAH U MOCJEI0BATEILHOCTD JIEUCTBHIA;

6) OCYHIECTBISATH KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOUMbIE KOPPEKTUBBIL;

7) ameKBaTHO OIICHUBATH MPABMIIBHOCTD WJIM OIIMOOYHOCTH BBIMTOJHEHUS Y4eOHOM
3a/1a-4, €€ 0ObEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PeIICHUS;

8) cnuyath crnoco0 NEHCTBUS M €0 pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C LIEJIBIO
0OHapy-KE€HUs OTKJIOHEHUH U OTIMYHIA OT 3TAJIOHA;

yuawuecs noxyyam 603MOACHOCIb HAYYUMBCAL!

1 )onpenensiTh MOCIEeI0BATEILHOCTh MPOMEXKYTOUHBIX 1IeJIed U COOTBETCTBYIOIIUX
UM JICUCTBUM C yYETOM KOHEYHOTO PE3YIIbTaTA.

2) npeABUACTh BO3MOKHOCTH TMOJTYYEHUSI KOHKPETHOTO pe3yJibTaTta MpH PelieHUuU
3a/ad;

3) OCYIIECTBISATh KOHCTATUPYIOIIMM ¢ TMPOTHOZUPYIOUUHA KOHTPOJb IO
pe3ysbTaTy U IO CIoco0y AeNCTBUS;

4) BeIIENATH W (POpMYyIHMpPOBATH TO, YTO YCBOGHO M YTO HY)XHO YCBOUTH,
ONpENENsATh Ka-4ECTBO U YPOBEHb YCBOCHHS,

5) KOHUEHTPUPOBATH BOJIIO I MIPEOIOJICHUS] UHTEIUIEKTYAJIbHBIX 3aTPYAHEHUN U
(hU3U-4eCKUX MPENSITCTBUI;

NMo3HABATEJILHbIE

yuawuecs Hay4amcs:

1) caMOCTOSITENIbHO BBIICIATH U (DOPMYITUPOBAThH MO3HABATEIBHYIO 11€JTb;

2) UCTIONB30BaTh 00IIME TPUEMBI PEIICHUS 3a]1aY;

3) mNpuUMEHATh TpaBUJia U TIOJIb30BAThCS HMHCTPYKUUSIMU UM OCBOCHHBIMHU
3aKOHOMEPHOCTSIMH;

4) OCyHIECTBIIATH CMBICIIOBOE UTECHHUE;

5) co3naBaTh, MPUMEHSTH U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEIICTRA,
MOJIE-JIM M CXEMBI JIJIs1 pEUICHUs 3a/ay;

6) CaMOCTOSITEILHO CTaBUTh II€JM, BBIOMpATh W CO3/1aBaTh aJTOPUTMBI JIJIs
pelieHus y4eOHbIX MaTEMAaTUUECKUX MPOOIeM;

7) MOHUMATh CYITHOCTh aJTOPUTMHUYECKUX MPEANUCAHUN U yMETh JIEUCTBOBATH B
COOT-BETCTBUH C MPEITIOKEHHBIM aITOPUTMOM;

8) MoOHUMATh U UCMOJIb30BATh MaTEMaTUUECKUE CPEACTBA HAIISAHOCTH (PUCYHKH,
YepTe->KH, CXEMbI U JIp.) ISl WJUTFOCTPALlUU, UHTEPIIPETAIINH, apTyMEHTAIINH;

9) HaxoauTh B PA3IUYHBIX MCTOYHHKAX HWHPOPMAIHMIO, HEOOXOIUMYIO IS
pelIeHUsT Ma-TeMaTU4YeCKUX TMpoOjieM, W TMPEeACTaBIsATh €€ B TOHSATHOW Gdopme;
MPUHUMATh PEIICHUE B YCJIO-BUSX HETOJHOW W M30BITOYHOM, TOUHOW U BEPOSITHOCTHOM
uHpopmanuu;

yuawuecs nouy4am 603MOACHOCMb HAYYUMbCA:



1) ycraHaBnuBaTh NPUYUHHO-CJIECICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKUE
pacCyKJIeHHs, YMO3aKJtoueHus (MHAYKTUBHbIE, NEAYKTUBHbIE M IO AaHAJIOTMH) U
BBIBOJIBL;

2) dbopmupoBaTh YUCOHYIO U OOIIEIOIB30BATEIHCKYIO KOMIIETEHTHOCTH B 00J1aCTH
UC-TI0JIb30BaHUS UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH (UKT-
KOMITETEHTHOCTH);

3) BUAETh MaTEMaTHYECKYIO 3a7ady B APYIMX [IUCUUIUIMHAX, B OKPYKAIOIIEH
KU3HU;

4) BbIBUraTh TUMOTE3bl TPU pEUICHUH YyYeOHBIX 3aJady M MOHUMATH
HE00XOJAMMOCTh UX IIPOBEPKH;

5) mIaHUpOBaTh M OCYIIECTBISATH NEATEIBHOCTH, HAIPABICHHYIO Ha pEIICHUE
3a]1a4 UC-CIIeI0BATEILCKOTO XapaKkTepa,

6) BeIOMpaTh HanboJee palMoHaIbHbIe U 3PPEKTUBHBIE CIIOCOOBI PEIICHUS 3a71a4;

7) WHTEpHpeTUpOBaTh MHGOPMAIUIO (CTPYKTYpUPOBATh, MEPEBOAUTH CILIONIHON
TEKCT B TaOJMILy, IPE3EHTOBATh MOJIYYEHHYI0 MH(OPMALINIO, B TOM YHUCIIE C ITOMOIIBIO
HKT);

8) oLleHMBaTh HHPOPMALUIO (KPUTUYECKAs OLIEHKA, OIIEHKA JIOCTOBEPHOCTH);

9) ycraHaBnuBaTh HNPUYMHHO-CJIEICTBEHHBIE CBSI3U, BBICTpaMBaTh PACCYKIEHUS,
000011IeHHS;

KOMMYHHKATHBHbBIE
yuawuecs Hayuamcsi:

1) OpraHU30BBIBATh YY€OHOE COTPYAHHUYECTBO U COBMECTHYIO NESATECIBHOCTD C
VUYATEIIEM W CBEPCTHUKAMH: OMPEACIATh IEIH, pacupeneisaTh (YHKIHH W POJIHU
YYaCTHUKOB;

2) B3aMMO/JICHCTBOBATh M HAXOJWUTh OOIIHME CHOCOObI paboThl, paboTaTth B
IPYIIE: HaXO-IUTh 00IIIee perieHrne U pa3pemniaTbh KOH(QIUKTHI Ha OCHOBE COTJIACOBaHUS
MTO3HITMH U yuéTa HH-TEPECOB; CIyIIaTh MapTHEPA; OPMYIUPOBATH, APTYMEHTHUPOBATh U
OTCTauBaTh CBOE MHECHUC;

3) OpOrHO3MPOBATh BO3HUKHOBEHHE KOH(MIUKTOB IMPH HAIMYUHM PA3HBIX TOUYEK
3pCHHS;

4) pazpemarbh KOH(JIMKTHI Ha OCHOBE Y4y€Ta HHTEPECOB M IIO3MIIMHA BCEX
YYaCTHUKOB,;

5) KOOpIMHUPOBATH ¥ IPUHUMATH PA3IMYHBIC IO3UIIMH BO B3aUMOICHCTBUY;

6) apryMEHTHpPOBAaTh CBOIO TMO3WIIMI0 W KOOPJAWHUPOBATh €€ C TO3UIUSIMH

napTHEPOB B COTPYJIHMYECTBE TPH BBIPAOOTKE OOIIETO PEIICHHWS B COBMECTHOM
NESATETHHOCTH.
Ilpeomemnuwie:

yuawuecs Hayuyamcs.

1) pabotarh C TEOMETPUYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, W3BIICUCHUE
HEe0OXoaMMON MH(pOpPMAIIUK), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOU U
MMCbMEHHOW pEeYH, TMPU-MEHAS MaTeMaTHYEeCKyI0 TEPMHUHOJOTUI0 W CHUMBOJHKY,
UCIIOJIB30BaTh  PAa3IUYHBbIC  S3BIKM  MaTEMaTUKH  (CIIOBECHBIM, CHUMBOJIMYECKHH,
rpaduueckuii), 000CHOBBIBATH CYKJICHHS, POBOJAUTH KIACCU(PUKAIIHIO;



2) BmaneTh 0a30BBIM MOHATUWHBIM aIlllapaTOM: UMETh MPEACTABICHUE O YHUCIIE,
npobu, 00 OCHOBHBIX T€OMETPUYECKHMX OOBeKTax (TOYKa, MpsMas, JIOMaHas, Yrod,
MHOTOYTOJIbHUK, KPYT, OKPY>KHOCTB);

3)U3MEPSITH ATUHBI OTPE3KOB, BETMYMHBI YTIIOB;

4) BasieTh HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCICHUN;

5) 1oJIb30BaTHCS U3YYEHHBIMU T'€OMETPUUECKUMU (HOpMYyJIamMu;

6) MOJIb30BaThCSl MPEIMETHBIM YyKa3aTeleM JHIIMKIIONEeIUA U CIPABOYHUKOB JIJIS
HaXOXXJIeHUsS HHHOPMAITIH;

yuawuecs nouy4am 603MOACHOCHb HAYYUMbCAL!

1) BBIIONHATH apupMETHUECKIE TPE0Opa30BaHus BBIPAXKEHUN, TPUMEHSITh UX JIJIS
pelIeHUs] TeOMETPUYECKHX 3aJad M 3aJlad, BO3HUKAIOIIMX B CMEXHBIX YYEOHBIX
IpeaMeTax;

2) IpUMEHSTh U3yUEHHBIE TOHSTHS, PE3YJITAThl U METO/IbI IIPU PEILIECHUY 3a]a4 U3
pa3JIMYHBIX Pa3lelIoB Kypca, B TOM YMCIIE 3a/1a4, HE CBOIAIIMUXCA K HEIIOCPEACTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX AT OPUTMOB;

3) camMOCTOSITENIbHO NIEWCTBOBAaTh B CUTYyallUd HEOINPENEIEHHOCTH MpPU PELICHUU
aKTyaJbHBIX JJIi HHUX M[poOjeM, a TaKKe CaMOCTOSITEIbHO HHTEPHPETUPOBAThH
pe3yabTaThl pelIeHUs 3aJad € Y4YeTOM OIPAaHUYEHUM, CBI3aHHBIX C pEAIbHBIMU
CBOMCTBAaMHU PaCCMaTPUBAEMBIX IPOLIECCOB U SIBJICHUN;

4) OCHOBHBIM cIocoOaM MPEACTABICHHUS W aHaIM3a CTATHCTHYECKUX JaHHBIX;
pemarh 3a7a41 ¢ MOMOILbIO Tepedopa BO3MOKHBIX BAPUAHTOB.

VI. llpeaMeTHbIMH pe3yJibTaTaMu u3yuyeHus npeamera «I'eomerpus»
SIBJISIFOTCA CJIeYIOlIHe YMEHUSI.

BrinyCkHUK Hay4uTCo:

1) pacro3HaBaTh Ha 4YEPTEXKaxX, PHUCYHKAX, MOJCISAX U B OKPYXKAIOIIEM MHpPE
IJIOCKHE U TIPOCTPAHCTBEHHBIE FEOMETPUUECKUE (PUTYPBHI;

2) pacro3HaBaTh pa3BepTKU KyOa, MPSIMOYTOJIBLHOTO Mapasuie/IeuIea, PaBIIbHOMN
NMpaMubl, TUIMHAPA U KOHYCA,;

3) ompeaensATh MO JIMHEHHBIM pa3MepaM pa3BepTKH (UTYphI JHHEHHBIC pa3Mepbl
camoil purypsl 1 Ha000POT;

4) BBIYUCIIATH 00BEM MPSIMOYTOJIIBHOTO MapaJUICIICIUIICA;

BbINTyCKHUK MOJTYYHT BO3MOKHOCTD:

5) BBIMHCISTE 00BEMBI IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (PUTYDP, COCTABICHHBIX
UX NPAMOYTOJIbHBIX NapaJlJIeIeUNEI0B;

6) ymiyOuTh W pa3BUTh TNPEACTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPHUCCKUX
(urypax;

7) TPUMEHSTH NOHITHE PAa3BEPTKHU JJIS BHITOJHEHHS IPAKTUYECKUX PACUETOB.

I'eomerpuueckue ¢purypsol

BpInyCKHUK HAYYHMTCH:

1) moyib30BAThCS SA3BIKOM T€OMETPUU JIJIsl OMHCAHUS MPEIAMETOB OKPYKAFOIIETO
MHpa U UX B3aUMHOTO PACIOJIOKEHHUS;



2) pacno3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX IreOMETpHIECKUE QUTYPHI
U UX KOHQUTYpaIuu;

3) HaxoIWUTb 3HAYEHUs [UJIMH JIMHEWHBIX DJIEMEHTOB (UTyp W UX OTHOIICHHS,
rpagycHyio mMepy yriaoB ot 0° o 180°, mpuMeHsis ompe/eeH s, CBOWCTBA W IIPH3HAKH
buryp u uX DJIEMEHTOB, OTHOIICHHS QUryp (PaBeHCTBO, MOA00ME, CUMMETPUH,
OBOPOTA, MapajuiebHbIN EPEHOC);

4) omepupoBaTh C HAYAJIbHBIMU TOHATUSIMH TPUTOHOMETPUU U  BBITIOJIHSTH
AJIEMEHTapHbIE ONepaly HaJl PYHKIMSIMH YTJIOB;

5) pemath 3a7a4n Ha JOKA3aTeNbCTBO, OMUPAACh HA U3yYCHHBIE CBOWCTBA QUTYD U
OTHOLIEHUH MEXTY HUMU U IPUMEHSS U3YUEHHBIE METObI JOKA3aTEIbCTB;

6) pelarb HECIOXHBIE 3a/1a4yd Ha NOCTPOEHUE, MPUMEHSSI OCHOBHBIE aJITOPUTMBbI
MTOCTPOEHUS C TOMOIIBIO HIUPKYJIS U JINHEUKY;

7) pewmatp NpocTeuire MIaHUMETPUUECKHE 3aa41 B IPOCTPAHCTBE.

BhINyCKHUK MOJyYUT BO3MOKHOCTD:

8) oBmameTh MeTOJaMU peIleHHsS 3aJad Ha BBIYMCICHUS M JIOKa3aTelbCTBA:
METOJIOM OT MPOTUBHOI'O, METO/IOM IO100MSI, METOJOM Iepedopa BapHaHTOB U METOAOM
Ir€OMETPUYECKUX MECT TOYEK;

9) mpuoOpecTH OMBIT MPUMEHEHUS AIreOpaudecKoro W TPUTOHOMETPHUYECKOTO
anmnapara 1 UJed JBWKEHUS IIPU PELIEHUU T€OMETPUYECKUX 3a1a4;

10) oBrnaaeTh TpaAULIMOHHONW CXEMOM pElIEeHUs 33[a4 Ha MOCTPOCHHE C IMOMOIIBIO
LIUAPKYJIS U JMHEUKU: aHAJIN3, TOCTPOCHHE, TOKA3aTEIbCTBO U UCCIIEIOBAHUE;

11) HayuuThCs peliaTh 3aJayd Ha MOCTPOECHHE METOJIOM T'€OMETPHUYECKOTO MeCcTa
TOYEK M METOJIOM ITOJIO0HS;

12) mpuoOpecTy ONBIT HUCCIAEAOBAHUS CBOMCTB IUITAHUMETPUUECKUX (QUTYp C
MTOMOILBIO KOMIIBIOTEPHBIX MTPOrpamm;

13) mpuoOpecTu ONBIT BBHIMOJHEHUS MPOEKTOB Mo TeMam: «l'eomeTpuueckue
npeoOpa3oBaHus Ha MIOCKOCTHY, «[locTpoeHne oTpe3KoB 1o GopmyJiey.

MN3mepenue reoMeTpuyecKUX BeJMYMH

BrinyCkHUK Hay4uTCs:

1) ucnonb30BaTh CBOMCTBA M3MEPEHUsl JJIMH, TUIOIIAJCH W YIIIOB TPU PEUICHUU
3a/lad Ha Hax0XJCHHWE JJIMHBl OTPE3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI IYTU
OKPYXHOCTH, TpaJlyCHOI MEpHI yIIa;

2) BBIYMCIIATH JUIMHBI JIMHEHHBIX JJIEMEHTOB (UTYp W WX YINIbI, HCIONB3YS
GopMynbl JIMHBI OKPY>KHOCTM M JJUHBI JIYyTH OKPYXHOCTH, (POpPMYJIbI
romaaeu puryp;

3) BBIYUCIIATH TUIOIIATM TPEYTOJBHUKOB, MPSIMOYTOJIBHUKOB, MapajuieIorPaMMOB,
Tparenunii, KpyroB v CEKTOpPOB;

4) BBIUUCIATH JUTUHY OKPYXKHOCTH, JUIUHY JTYTH OKPYKHOCTH;

5) pemarp 3amayM Ha JIOKA3aTEIBLCTBO C HCIOJb30BAaHUEM (GOPMYI JUTHHBI
OKPY>KHOCTH U JUIMHBI IyTU OKPYKHOCTH, POpMYJI IIomaaeii puryp;

6) pemiaTh MPAaKTUYECKUE 3a]la4d, CBS3aHHBIC C HAXOXKICHUEM TICOMETPHUYCCKHX
BEIMYMH (UCHOJB3Yys MpH HEOOXOAMMOCTH CHPAaBOYHHKKM W TEXHUUYECKHE
CpeJCTBA);

BBIITyCKHHK MOJYYMT BO3MOKHOCTD!



7) BBUUCHATH IUIOMANW (QUTYp, COCTaBICHHBIX UX JBYX WIH Oojee
IPSIMOYTOJIBHUKOB, ITApaJUIEIOTPaMMOB, TPEYTOJIbHUKOB, KpyTrda U CEKTOpa;

8)  BBUMCHATH  IUIOHNIAJM  MHOTOYTOJIbHHKOB,  HCIOJNB3YyS ~ OTHOIICHUS
PABHOBEIMKOCTH U PABHOCOCTABIECHHOCTH;

9) npuoOpecTH ONBIT NPUMEHEHUS anreOpanyeckoro M TPUTOHOMETPUUYECKOTO
anmapara W HJEH JBW)KECHMS IIpM PEIICHUWM 3aJad Ha BBIYHCICHUE IUIOIIAJIEH
MHOTOYTOJIbHUKOB.

Koopaunarsl

BrInyCKHUK HAYYHMTCH:

1) BBMHCHATH UIMHY OTpe3Ka 10 KOOpAWHATaM €ro KOHIIOB; BBIYHCIISTH
KOOPAMHATHI CEPENUHBI OTPE3KA;

2) WCHONB30BaTh KOOPAWHATHBIA METOJA JUIi HM3YYCHUS CBOWCTB MPSIMBIX |
OKPY’KHOCTEM;

BBINTyCKHHK IOJIYYHT BO3MOKHOCTD!

3) oBnmaAeTb KOOPAMHATHBIM METOJIOM pEIIEHUs 3a7ad Ha BBIUMCICHHUE W
J0Ka3aTeIbCTBO;

4) mprOOpeCcTH OMBIT HWCIOJIB30BaHUS KOMITBIOTEPHBIX MPOrpaMM ISl aHaJIn3a
YaCTHBIX CJIy4acB B3aUMHOI'0 PACIIOJIOKEHHUS OKPYKHOCTEH U NPAMBIX;

5) npuoOpecT ONBIT BHIIOJHEHUS MNpoekToB Ha Temy «lIpumenenue
KOOPAMHATHOI'O METO/1A IIPY PELICHUN 3a/1a4 HA BBIYUCIICHUE U I0KA3aTEIIbCTBOY.

Bexkropsl

BrInycKHUK HAYYHTCH:

1) omepupoBaTh C BEKTOpaMHU: HAXOJIUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB,
3aIaHHBIX TE€OMETPUYECKH, HAXOIWTh BEKTOpP, PABHBIA IPOU3BEIACHUIO 3aJaHHOTO
BEKTOpPA Ha YHCIIO;

2) HaXOJUTh JUI BEKTOPOB, 33JaHHBIX KOOPJAWHATAMU: JJIMHY BEKTOPA, KOOPAMHATHI
CYMMBbI U Pa3HOCTH JABYX U 0o0Jjee BEKTOPOB, KOOPAWHATHI NMPOU3BEACHMS BEKTOpa Ha
YHUCIIO0, MPUMEHSISI TNpU HEOOXOAUMOCTH COYETATENbHbIA, MEePEMECTUTENbHbIN U
pacIpeaeauTeIbHbIN 3aKOHBI,

3) BBIYHCIATH CKAISPHOE MPOM3BEICHHE BEKTOPOB, HAXOAWUTh YIOJ MEXIY
BEKTOPaMH, yCTaHABIIMBATh NIEPIICHIANUKYJIAPHOCTD MPSMBIX.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

4) oBIANETh BEKTOPHBIM METOJIOM JUIS pCIICHHWS 3a/a4 Ha BBIYUCICHHE H
JIOKa3aTeIbCTBO;

5) npuoOpecTy OMBIT BBITOJIHEHHS MPOEKTOB Ha TeMy «[IprMeHeHre BEKTOPHOTO
METOJIa ITPU PEIICHUH 3a/1a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBOY.

VII. Conep:xanue yuedHoro npeamera «I'eomerpusp»
7 KJace

Mecro npeamera B 0asucHoM ydeOHOM miaHe CornmacHo PeneparbHOMY
O0azucHoMy y4yeOHOMY TUIaHy [JIsi 0Opa3oBaTeNbHBIX YyupexkaeHuit Poccuiickoi
Oenepanuu  00s13aTETLHOMY H3YYEHUIO MAaTeMAaTHKKA Ha JTare OCHOBHOTO OOIIEero
00pa3oBaHUs OTBOJUTCS HE MeHee 68 yacoB u3 pacyeTa 2 Jyaca B HEACIIO.

HauajibHble reoMeTpUYecKue CBeIeHUs



[Ipocreiiiue reomerpuueckue (GUIyphl: mpsMas, TOYKA, OTPE3OK, JyY, YIOJ.
[TonsiTue paBeHcTBa reoMeTpuueckux puryp. CpaBHeHUE OTpE3KOB U yrioB. M3mepeHune
OTpPE3KOB, JUIMHA OTpe3ka. M3mepeHue yrioB, rpagycHas Mepa yraa. CMexHble U
BEPTUKAJIIBHBIE YIUIBI, UX CBOKCTBA. [lepneHauKysipHbIe IPsSIMBIE.

OcHnosnasa yenp — CUCTEMATU3MPOBATh 3HAHUS YYaIMXCS O NPOCTEHIINX
reOMETPUUYECKUX (PUTypax U UX CBOWCTBAX; BBECTH IOHSATUE PaBEHCTBA (QUTYD.

B JAHHOW TEME€ BBOJSATCA OCHOBHBIE I'€OMETPUYECKHE IIOHATHS M CBOWCTBA
MPOCTEHIINX TeOMETPUUYECKUX (PUTyp HAa OCHOBE HATJISIIHBIX MPEICTaBICHUN ydalluxcs
myTeM OOOOIIEHHsS OYEBUAHBIX WM M3BECTHBIX M3 Kypca mMaTeMaTHKu |—6 KiaccoB
reoMeTpuyeckux (axktoB. IloHsATHE akcHMOMBI Ha HAYaJbHOM »JTane OOYy4YeHUs He
BBOJIUTCSA, W CaMH AaKCUOMBI HE (QOpMyJIHpylOTca B SIBHOM Buuae. HeoOxonumebie
HCXOJHBIE TIOJIOKEHHUs,, HA OCHOBE KOTOPBIX HM3Yy4alOTCsl CBOWCTBA TI€OMETPHUYECKHX
buryp, npuBoasTcs B omucareiabHOU (opme. [IpuHIMNNAIEHBIM MOMEHTOM JaHHOMN
TEMBI SIBJIICTCSl BBEJCHUE MOHATUS pPaBEHCTBA TIE€OMETPUYECKUX (UIyp Ha OCHOBE
HaIJBIIHOTO TOHATHS HanokeHus. OnpelneraeHHOe BHHUMAaHHUE JOJDKHO —YACIATHCS
IIPAKTUYECKUM MPUIIOKEHUAM T€OMETPUUECKUX TTOHATHUH.

TpeyrojbHuKu

TpeyronpHuk. IIpu3Haku paBeHCTBA TPEYroJabHUKOB. [lepnenauKkymnsap K IpsAMOM.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTrOJbHUKA. PaBHOOEAPEHHBIN TPEYTOJbHUK U €T0
CBOMCTBA. 3a/1a4y HA IIOCTPOCHUE C IIOMOIIBIO IUPKYJIA U JTUHEHKH.

OcHosHas yenb — BBECTU TOHSATHE TEOPEMBI; BHIPAOOTATh YMEHHE JOKa3bIBATh
PABEHCTBO TPEYTOJBHHUKOB C ITOMOIIBIO M3YYEHHBIX ITPU3HAKOB; BBECTU HOBBIM KJIACC
3a/1a4 — Ha NOCTPOEHHUE C MIOMOIIBIO TUPKYJIS U JIMHENKH.

[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB SIBISIOTCS OCHOBHBIM PabOYMM ammapaTtom
BCEro Kypca reomeTpuu. JlokazarenbCcTBO OOJBLIEH 4YACTH TEOPEM Kypca M TaKXKe
pelleHne MHOTHUX 3aJa4 MPOBOJUTCS MO CIEOYIOIEW CXEME: IIOMCK PAaBHBIX
TPEYroJbHUKOB — OOOCHOBAHHME MX PAaBEHCTBA C IMOMOILIBIO KaKOrO-TO MpHU3HAKA —
CIIEACTBUs, BBITEKAIOIIME W3 PABEHCTBA TPEYrOJIbHUKOB. lIpMMeHEeHHE mnpHU3HAKOB
PAaBEHCTBA TPEYIrOJbHUKOB IPU PEIICHWM 3aJad JaeT BO3MOXHOCTb ITOCTEIIEHHO
HAaKaIlJIMBaTh OIIBIT NPOBEICHUA IOKA3aTeNIbHBIX paccyxiaeHuil. Ha HavanbHOM dTame
M3Y4YEHHUS W TPUMEHEHHUs NPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB I€J1€CO00pPa3HO
MCIIOJIb30BaTh 3a/1a4M C TOTOBBIMU YEPTEKAMMU.

IHapajseabHble NpsiMbIE

[Ipu3Haku napajuieaIbHOCTH NMPAMBIX. AKCHOMA MapaJJIENbHbIX NpsiMbIX. CBOKCTBA
MapaJuIeIbHBIX MPSMBIX.

Ocnoenass yenb — BBECTH OJHO U3 BAXHEUIIMX TMOHATUA — TIOHSTHE
napajuielbHbIX MPSAMBIX; JaTh EPBOE MpEACTaBICHUE 00 aKCHOMaxX U aKCMOMaTHYECKOM
METOJIE B TEOMETPUU; BBECTH AKCUOMY MapaJUIEIbHbBIX MPSIMBbIX.

[Ipy3Hakn ¥ CBOMCTBA MAPAJUIEIBHBIX MPSIMBIX, CBS3aHHBIE C YIVIAMH,
0o0pa30BaHHBIMU TIPU MEPECEUCHUU JBYX MPSAMBIX CEKyIIeW (HAKpecT JIekKaIIuMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HCIOIB3YIOTCA B JAJbHEWUIIEM IpU
M3YYEHUU YEThIPEXYrOJbHUKOB, MOJOOHBIX TPEYroJbHUKOB, MPU PEUICHUH 3a1ad, a
TaKXe B Kypce CTEpEOMETPHUH.

CooTHOLIEHUSI MeKAY CTOPOHAMM U YIJIAMH TPEYroJbHUKA



Cymma yrioB TtpeyrosbHuka. COOTHOIIEHHE MEXIYy CTOpPOHAMH U yrjiaMu
TpeyroiapHuka. HepaBeHCTBO TpeyronpHuka. IIpsMOyronbHblE TpPEYrOJbHHUKH, HX
CBOICTBA U MPU3HAKH PaBEHCTBA. PaccTosiHMe OT TOUKH 10 MpsAMOU. PaccTosHue Mexay
napajuiesIbHbIMHA NPSIMbIMU. [IOoCTpOEHNE TPEYTOJIBHUKA 110 TPEM BJIEMEHTAM.

OcHno6nasi yenrb — PACCMOTPETh HOBBIE WHTEPECHBIE W BaXHbIE CBOKCTBA
TPEYTOJIbHUKOB.

B nanHON Teme [OKa3pIBaeTCs OJHA W3 BAKHEUIIMX TEOPEM IEOMETPUU —
TeopeMa O CyMME€ YIJIOB TpeyroibHuka. OHa TO3BOJIIET JaTh KJIACCU(UKAIINIO
TPEYTOJBHUKOB IO yIiiaM (OCTPOYTOJbHBIN, MPSAMOYTOJIbHBIM, TYIOYTOJIbHBIN), a TAaKXKe
YCTAaHOBUTH  HEKOTOPHIE CBOWCTBA W IPU3HAKKM PABEHCTBA  MPSIMOYTOJbHBIX
TPEYTOJIbHUKOB.

[ToHsiTHE pPaAcCTOAHUS MEXKIYy MNapauIebHBIMU MPSAMBIMA BBOJMUTCA HAa OCHOBE
JOKA3aHHOM TMPEIBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE€ TOYKM KaXJAOM U3 JBYX
napajuiesIbHbIX NPSMBIX PaBHOYJAJEHbI OT JPYrod NpsIMOM. OTO TOHSATHE HWIPaET
BAXXHYIO POJIb, B YACTHOCTH UCIIOJIB3YETCS B 33/1a4aX Ha IOCTPOECHUE.

[Ipu pemienuu 3ama4 Ha MOCTPOEHUE B 7 KIIACCE CIEAYET OTPAHUYMUTHCS TOJIBKO
BBITIOJIHEHUEM U OMHCAHUEM IOCTPOEHUSI MCKOMOUM (Gurypbl. B OTIENbHBIX ciaydasx
MOYKHO IPOBECTU YCTHO aHAJIMU3 U JOKA3ATEIbCTBO, a DJIEMEHTHI UCCIIEIOBAHUSI 1OJKHbI
IIPUCYTCTBOBATh JIMIIb TOTJa, KOTJ1a 3TO OFOBOPEHO YCIOBUEM 3a/1a4H.

IToBTOpenue. Pemenue 3agaq

OcHosnas yenw. I10BTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, nmosrydeHHbIe
B 7 KJacce.

8 kiace

YeT1bIpexyroJbHUKH

MHOroyroJyibHuK, BBIITYKJIBIN MHOI'OYT'OJIbHUK, YETBIPEX YT OJIbHUK.
[Tapannenorpamm, ero cBoiWcTBa M mpu3Haku. Tpamenus. IIpsMoyroibHUK, pOMO,
KBaJpar, ux cBoiicrBa. OceBas U NEHTPAJIbHAs CHMMETPUU.

Ocnognas yenp — WU3yYUTh HauOoOsee Ba)KHbIE BUIbl YETHIPEXYTOJbHUKOB —
napajuiesiorpaMm, IpsIMOYTOJIbHUK, poMO, KBaJpaT, Tpamneluio; J1aTh MPEACTABICHUE O
¢burypax, 001a1al0IKUX OCEBOU WU IIEHTPATLHON CUMMETPHEH.

Jloka3zaTenbcTBa OOJBIIMHCTBA TEOPEM JIAaHHOM TEMbl U PELIEHUS MHOTHMX 3ajad
MIPOBOAATCS C MOMOILIBIO NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, ITOATOMY IIOJE3HO HX
ITIOBTOPUTH B HAYAJIE U3YYCHHS TEMBI.

OceBas U LEHTpalbHasi CAMMETPUHU BBOJSTCS HE KaK MpeoOpa3oBaHUE IIOCKOCTH,
a Kak CBOWCTBAa TEOMETPUYECKHX (UTyp, B UYACTHOCTU YETHIPEXYTOJbHUKOB.
PaccmoTpenue 3Tux NOHATUN Kak JBHKEHUH TJIOCKOCTH COCTOMTCS B 9 Kitacce.

ILiiowans

[TonsiTne IJIOIIAIN MHOT'OYTOJIbHUKA. [Tnomanu IIPSIMOYTOJIbHHKA,
napajierorpaMmma, TpeyroiabHuka, Tpanenuu. Teopema [ludaropa.

OcHogHass yenp — pacUIMPUTh W YIIOyOUTh TOJNydYeHHblE B 5—6 Kiaccax

MIPEICTABJICHUS] yUalTUXCsl 00 M3MEPEHNN U BBIYUCICHUH TUIONIA ICH; BRIBECTH (DOPMYJIBI
IUIOIIAJICH MPSIMOYTOJbHUKA, MapajuieiorpaMma, TPEYrOJbHUKA, Tpalenuu; J10Ka3aTh
OJIHY M3 TJIaBHBIX Te€OpeM reoMeTpuu — Teopemy Iludaropa.



BriBo hopMyI1 i BRIYUCICHHS TUIOIIAICH MPSAMOYTOIBHUKA, TTapajlieJiorpaMma,
TPEYTOJbHHUKA, TpAalelUH OCHOBBIBAETCA HA JBYX OCHOBHBIX CBOWCTBAax IUIOIIAJECH,
KOTOpbIE MPUHUMAIOTCS MCXOJS U3 HAIJISIHBIX MPEACTAaBICHHM, a Takke Ha Qopmylie
TUTOLIAAM KBaJipaTa, 000CHOBAHHUE KOTOPOM HE SIBJISIETCSA 00s13aTEIbHBIM JIJIST yYaITUXCSl.

HeTpaauuoHHON [J11 MIKOJIBHOTO Kypca SBIsIETCA TeopeMa 00 OTHOIIEHUU
IJIOIIAJIEW TPEYTOJIbHUKOB, UMEIOIINX IO paBHOMY yrily. OHa MO3BOJIET B JAJIbHENIIIEM
JaTh MPOCTOE JI0KA3aTEIbCTBO MPHU3HAKOB MOAOOUS TPEYTroJIbHUKOB. B 3TOM cocTtouT
OJTHO M3 MIPEUMYIIECTB, 00YCIOBICHHBIX PAHHUM BBEJACHUEM TTOHITHS TUIOIIA/IH.

JlokazarenbcTBO Teopembl [Indaropa ocHOBBIBaeTCS HAa CBOMCTBAX IUIONIANICH U
dbopMynax i TUIOMIA el KBaJpaTa U MPsSMOYTroJbHUKA. J[oka3bIBaeTCs TakKe Teopema,
oOpartHas Teopeme [ludaropa.

IHoxo0HBIE TPEYTOJIbHUKH

[Tono6ubie TpeyronapbHukU. [Ipu3Haku mnogoOusi TpeyroibHUKOB. llpuMeHeHue
noo0usl K JI0OKa3aTelbCTBY TEOpeM M pelieHuio 3aaad. CHHYC, KOCMHYC M TaHTEHC
OCTPOTO yIJIa IPSMOYT'OJIBHOT'O TPEYTOJIbHUKA.

OcHosHas yenlb — BBECTH TIOHSTHE TMOJOOHBIX TPEYTOJIBHUKOB, PAaCCMOTPEThH
MIPU3HAKH T0JI00MS TPEYTOJLHUKOB M MX MPUMEHEHHUSI; C/IeNIaTh MEePBbIH IIar B OCBOCHUHU
YYAIIUMUCA TPUTOHOMETPUUECKOTO anmnapara FeOMETPUH.

Omnpenenenue NMoJIOOHBIX TPEYTOJIHLHUKOB JA€TCsl HE HAa OCHOBE IMPeoOpa3oBaHUS
o100us, a Yepe3 paBEHCTBO YIJIOB U MPOMOPIUOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Ipu3zHakun mogo0UsT TPEYTrOJBHUKOB JOKAa3bIBAIOTCS C IMOMOILNBID TEOPEMBI 00
OTHOUIEHHH TUIOIIAIEN TPEYTOJIbHUKOB, UMEIOIINX 110 PABHOMY YTIIY.

Ha ocHoBe mnpu3HakoB NONOOMS JOKa3bIBa€TCA TeEOpeMa O CpeaHEH JMHUU
TPEYTOJBbHUKA, YTBEPKICHUE O TOUKE MEPECECUCHUS MEAUAH TPEYTOJIbHUKA, a TAKXKE 1B
YTBEPKAECHHUS O TPONOPIIMOHAIIBHBIX OTPE3KaX B MPSIMOYTOJIbBHOM TPEyroJibHUKE. [laeTcs
MPEACTABICHUE O METO/I€ MOA00US B 3a/1a4ax Ha MOCTPOCHHUE.

B 3akiroueHue TeMbl BBOIATCS 3JIEMEHTHI TPUTOHOMETPUM — CUHYC, KOCUHYC U
TAHT€HC OCTPOTO yIJia MPSMOYTOJIBHOIO TPEYTOJIbHUKA.

OKpy,KHOCTH

B3auMHoOe pacnionoxeHue npsiMor U OkpykHocTu. KacarenbHast K OKpy>KHOCTH, €€
CBOWCTBO Y NpU3HAK. LleHTpanbHble U BIHCAHHBIE YIUIbl. YeThIpe 3aMeyaTelbHbIe TOUKU
TpeyrojbHHKa. BrimcanHas ¥ onrcaHHas OKPYHOCTH.

OcHosHas yenb — PACHIUPUTh CBEACHUS 00 OKPYKHOCTH, TIOJTyYEHHBIC
yJalmuMmucss B 7 Kjacce; HM3y4YUTh HOBBIE (DaKThl, CBA3aHHBIE C OKPYKHOCTHIO;
MMO3HAKOMUTD YUAIIUXCS C YETHIPbMS 3aMEYaTEIbHBIMUA TOYKAMU TPEYTOJIbHUKA.

B nmaHHOW TemMe BBOJAWUTCS MHOTO HOBBIX TOHSTHW M PAcCMATPUBACTCS MHOTO
YTBEPKAECHUM, CBS3aHHBIX C OKPYXXHOCTBbIO. Il WX yCBOEHHUS CIIEAyeT YAECIUTH
00JIBIII0€ BHUMAHUE PEIICHUIO 3a/1a4.

VYTBepKJI€HUSI O TOUYKE TepeceYeHuss OUCCEKTPUC TPEYroJbHUKA W TOYKE
MePECEUCHUs CEPEUHHBIX MEPIECHIUKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOJSATCS Kak
CJICJICTBHSI M3 TEOPEM O CBOMCTBAX OMCCEKTPUCHI yIila M CEPEAUHHOTO MEePICHIUKYIsIpa
K 0Tpe3Ky. Teopema o TOUke MepecevyeHus BbICOT TPEYToJIbHUKA (MM UX MPOJOTIKEHUMN )
JNOKA3bIBAETCSI C TOMOLIBIO YTBEPXKACHUS O TOYKE TMIEPECEYEHHS] CEPEAUHHBIX
MEPIEHAUKYIISIPOB.



Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIMCAHHON B TPEYTOJbHUK M OMHUCAHHOU
OKOJIO HEro, pacCMaTpUBAIOTCS CBOMCTBO CTOPOH OINMCAHHOTO YETBHIPEXYrOJIbHUKA M
CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpenue. Pemnenue 3agaq

OcHoenas yenw. I10BTOPUTH, 3aKpenuTh U 00001IUTH OCHOBHBIE 3Y H, monydyeHHbIC
B 8 Kjacce.

9 kiacc

BexTopsl. MeToa koopauHaTt

[louarue BekTOopa. PaBeHCTBO BekTOpOB. CloKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCIIO. Pa3noxkeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BektopaMm. Koopaunatel Bektopa. IIpocreimme 3amaun B KOOpAWHATAX. Y PAaBHECHUS
OKPY>KHOCTH U IpsiMoil. [IpMeHeHre BEKTOPOB U KOOPAUHAT MPHU PEIICHUU 3a/1au.

OcHoénas yenib — HAYYUTh yYAIIMXCS BBIMOJHATh JEUCTBUS HAJ BEKTOPAMH Kak
HaIpaBJICHHBIMH OTPE3KaMH, YTO BAXKHO JJII MPUMEHEHUS BEKTOPOB B (HU3BHKE;
MMO3HAKOMUTHh C UCIIOJIb30BAaHUEM BEKTOPOB U METOJA KOOPJIHWHAT MpPU PEIICHUU
r€OMETPUYECKHX 3a/1a4.

Bekrop ompenenseTcss Kak HalpaBiICHHBIA OTPE30K M ACHCTBHS HAJ BEKTOpamMu
BBOJIATCA TaK, Kak 3TO MPHUHATO B (U3MKE, T. €. KaK JCWCTBUS C HANpPaBICHHBIMU
orpe3kaMu. OCHOBHOE BHUMAHUE JIOJKHO OBITh y/IENIEHO BIPAOOTKE YMEHUH BBITIOJIHSTD
omepaluu HaJ BEKTOpamu (CKJIaJbIBaThb BEKTOPHI MO MpaBWJiaM TPEYroJibHUKAa W Ta-
pajuiesiorpaMma, CTPOUTh BEKTOp, PaBHBIM pa3HOCTH ABYX JIaHHBIX BEKTOPOB, a TAKXKe
BEKTOp, PaBHBIN MPOU3BEICHUIO TAHHOTO BEKTOPA Ha TAHHOE YKCIIO).

Ha npumepax mnoka3biBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSATHCS K PEIICHUIO
reoMeTpuyeckux 3anad. JlemoHctpupyerca 3QQEeKTUBHOCTh NPUMEHEHUS (HOpMYJT IS
KOOpPAWHAT CEpPEIUHbI OTpe3Ka, pPACCTOSIHUS MEXKAY JBYMS TOYKaMH, YpaBHEHUU
OKPYKHOCTH U TMPSIMON B KOHKPETHBIX I'€OMETPUUYECKUX 3a/ladyax, TEM CaMbIM JAeTCs
MPEACTABICHNE 00 U3yUYCHUH T€OMETPUUECKUX (PUTYP C TOMOIIIBIO METOJIOB alNreOpHhl.

CooTHOIIEHUST MEXIYy CTOPOHAMH W YIJaMu TpeyroJbHuka. CkanasipHoe
NpoM3BeeHNE BEKTOPOB

CuHyc, KOCHHYC W TaHreHC yria. TeopemMbl CHHYCOB M KOCHUHYCOB. Permienue
TpeyrodbHUKOB. CKalsipHOE TMPOU3ZBEACHUE BEKTOPOB M €ro IMPUMEHEHHE B
r€OMETPUYECKUX 3a/1auax.

OcHosHas yenb — Pa3BUTh YMEHHE YYAIIUXCS NPUMEHSITh TPUTOHOMETPUYECKHMA
ammapar Mpu PelIeHUU TEOMETPUUECKUX 3a/1au.

Cunyc u kocunyc Jiroooro yria ot 0° mo 180° BBOASATCS ¢ MOMOIIBIO €AMHUYHOM
MOJIyOKPY>KHOCTH, JOKa3bIBAIOTCS TEOPEMbI CMHYCOB M KOCHHYCOB M BBIBOAMUTCS €ILE
onHa ¢opMmyrna IJOMIAAM TPEYrojabHUKA (MOJOBUHA TMPOU3BENECHUSI JBYX CTOPOH Ha
CUHYC yTJjia MEXy HUMH). DTOT armapar NpUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHO€ TTpOU3BEICHNE BEKTOPOB BBOJUTCA Kak B (hru3uKe (MIpou3BeeHUE JUTHH
BEKTOPOB Ha KOCHUHYC yrila MEXAy HHUMH). PaccmaTpuBarOTCS CBOMCTBA CKAJISIPHOIO
MPOU3BEACHUS U €T0 MPUMEHEHUE MPU PEIICHUN T€OMETPUUYECKUX 3aa4.

OcHOBHOE BHUMaHHE CJIEAYeT VACIUTh BBIPAOOTKE TIPOYHBIX HABBHIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO allapara Mpy peuIeHnd reOMETPUIECKUX 3a/1a4.

JIINHA OKPYKHOCTH M IUIOIIAAb KPYyra



[IpaBuiibHbIE MHOTOYTONBHUKU. OKpPYKHOCTH, ONHMCAHHAs OKOJO MPaBUJIBHOTO
MHOTI'OYI'OJIbHUKA W BOMCaHHas B Hero. IlocTpoeHue mpaBUIIbHBIX MHOTOYTOJBHHUKOB.
Jlnmrna okpyxxHoctu [lmomans kpyra.

OcHno6nasi yenb — pACHIMPUTh 3HAHUE YYalIUXCS O MHOTOYTOJbHUKAX;
pPacCMOTpPETh MOHATHUS JJIMHBI OKPYXHOCTH W IUIOMIAAM Kpyra W (GopMynbl Juisl UX
BBIYMCIICHUS.

B Hauvanme TeMbl [Jaercs ONpEAeieHUE NPaBUIBHOIO MHOTOYIOJIbHUKA, U
pacCMaTpUBAIOTCSI  TEOPEMBI 00 OKPYKHOCTSAX, OIMCAHWE OKOJO IPaBUIBLHOTO
MHOTOYTOJIbHUKA U BOIUCAHHOU B HETO. C MOMOIIBI0 OMUCAHHON OKPYKHOCTH PEIIAIOTCS
3a/1a4d O TOCTPOEHUU NPABUIIBHOIO MIECTUYTOJbHUKA W MPABUIBLHOTIO 271-YrOJIbHUKA,
€CJIU JaH NPaBUJIbHBIN 1-yTOJIbHUK.

@opMyJibl, BBIPAKAIOIIUE CTOPOHY MPABUIBHOIO MHOTOYTOJIBHUK W Paguyc
BIIMCAHHON B HETO OKPYXHOCTH YEPE3 PAIUYyC OMUCAHHOU OKPYKHOCTH, UCTIOJIb3YIOTCS
npu BbIBOJE (OPMYJ IJIUHBI OKPY>KHOCTHM W IUloaAu Kpyra. BeiBon ommpaercs Ha
MHTYUTUBHOE IMIPEJICTABICHUE O TMpEAesie: MPU HEOrPAHUYEHHOM YBEIMYECHUHU YHCIIA
CTOPOH MPABUIBHOTO MHOTOYTOJbHUKA, BIMCAHHOIO B OKPY>XHOCTb, €ro IEPUMETP
CTPEMUTCS K JIJIMHE 3TOM OKPY>KHOCTH, a IJIOMIA/Ib — K IJIOIIAIA KPYyra, OrPaHUYEHHOTO
OKPY>KHOCTBIO.

JABuxeHus1

OTtoOpaxkenue mIockocTu Ha cebs. [lonstue nBukenus. OceBas U IEHTpaJIbHAS
cummMmetpun. [lapannensubiii nepenoc. [loBopot. Hanoxxenus u 1BukKeHUS.

OcHo6nasi yenb — TIO3HAKOMUTH YYaIIUXCS C TIOHATHUE: JBWXKEHUS UM €ro
CBOMCTBaMHU, C OCHOBHBIMHU BUJIAMH JIBMDKEHUM, C B3aMMOOTHOILICHUSIMU HAJOXXCHUU U
IIBYOKCHUM.

JIBr>KeHME TUIOCKOCTH BBOJMTCSA KaKk OTOOpakeHUE TIUIOCKOCTH Ha ceOsl,
COXpAHSIOIIEE pACCTOSAHUE MEXKIYy TOUKaMmH. IIpum paccMOTpeHMH BUIOB JIBMKEHHU
OCHOBHO€ BHUMAaHHUE YACNSICTCS MOCTPOEHUI0 O0pa3oB TOYEK,  NPSIMBIX, OTPE3KOB,
TPEYTOJbHUKOB NPU OCEBOW U ILIEHTPAIBHOW CUMMETPHSX, MapaJJIEIbHOM IEPEHOCE,
nmoBopoT. Ha »s¢dekTHpIx mnpuMepax TMOKa3bIBaeTCSd MPUMEHEHUE ABUKCHUN Tpu
pELIEHUH T€OMETPUYECKUX 3a]aY.

[ToHATHE HANOKEHHS OTHOCUTCS B JAHHOM KypC€ K YHCIy OCHOBHBIX MOHSITHU.
Jloka3pIBa€TCs, YTO MOHSTUS HAJOKEHUS W JBWKECHHS SIBIAIOTCA SKBUBAJICHTHBIMU:
mo00e HAJOKEHHWE SIBIIACTCS JBWIKEHHEM IUIOCKOCTH UM OOpaTHO. N3yuenne
J0Ka3aTesIbCcTBA HE sBIsieTe OO0A3aTENbHBIM, OJHAKO CJEAYET PacCMOTPETh CBA3b
MOHATUMN HAJIOKECHUS U JIBUKEHUSI.

006 akcuomax reoMmeTpuu

becena 00 akcuomax reoMeTpuH.

OcHoenas yeab — paaTh OoJiee TIyOOKOE TMPEACTaBICHUE O CHCTEME aKCHOM
IJITAHUMETPUM U aKCUOMATHYECKOM METOJIE.

B nanHO#l TeMe paccka3bpiBaeTCs O Pa3IMYHBIX CHCTEMax aKCMOM IE€OMETPHUH, B
YaCTHOCTHU O Pa3IMYHBIX CIIOCO0aX BBE/ICHUS MMOHSATHS PAaBEHCTBA PUTYD.

IToBTOpenue. Pemenune 3agaq

Ocnognas yens. IloBTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH 3a 0CHOBHYIO
LIKOJTY.



VIIl. Kputrepun u Hopmbl ounenku 3YH o0yuarommxcs
1. OuneHka NHMCBMEHHBIX KOHTPOJIBHBIX PpadoT oOydawIuxcs M0

MaTC€MaTHUuKeE.

OTBET OLICHUBAETCSI OTMETKOU «S5», €CIIH:

» paboTa BBIMTOJIHCHA ITOJTHOCTHIO;

» B JIOTHYECKUX PACCYKJCHHUIX U 00OCHOBAaHUHU PEIICHUS HET MPOOETIOB U
OIIINOOK;

» B pEIICHUU HET MaTeMaTUYeCKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD,
ONMCKa, KOTOpasi HE SIBISICTCS CIEJACTBUEM HE3HAHMS WM HEMOHUMAHUSl Y4eOHOTO
Marepuana).

OtMeTKa «4» CTaBUTCS B CIEAVIONIUX CIIyYasX:

» paboTa BBIMIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHUS IIIaroB PEIICHUS
HEJIOCTATOYHBl  (€CIi  YMEHHE OOOCHOBBIBATH  PACCYXIEHUS HE  SBISUIOCH
CIIeIIMAIBHBIM 00BEKTOM MPOBEPKH );

> JIONYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TPH HeAO4YéTa B BBIKJIAJKaX,
pUCYHKaX, depTekax wiaM rpadukax (ecad d3TH BHABI pabOT HE SBIBUIHCH
CIIeIMAIBHBIM 00BEKTOM MPOBEPKH ).

OtmMmeTKa «3» CTaBUTCS, SCIIM:

» JomyiieHo Oojiee OAHON OmMOKH Win Ooyiee ByX — TpPEeX HEIOUYETOB B
BBIKJIAJIKAX, YepTexax WIH rpapukax, Ho oOydaromuiics obsagaeT oOs3aTeNbHBIMU
YMEHHSIMU I10 TPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:

» IOMYIIEHBI CYIICCTBCHHBIE OMMMOKH, TOKA3aBIIHME, YTO OOyJaromIuics He
obamaet 00sA3aTENPHBIMU YMEHUSMHU 110 IAHHOM TeME B MOJTHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIIM:

» paboTa TMoOKa3zajia IOJTHOE OTCYTCTBHE Y OOYydYaromerocss o00s3aTeIbHBIX
3HAHUM W YMEHHMM 10 TIPOBEPSAEMON TeM€ WM 3HAYUTEIbHAs dYacThb pPalbOThHI
BBITIOJIHEHA HE CAMOCTOSITEIILHO.

2.01eHKa YCTHBIX 0TBETOB 00YyJaIOIIUXCs IO MaTeMaTHKe.

OTBeET OILICHMBAETCSI OTMETKOM «5», €CIIN YUCHHK:

» MOJTHO PACKPBLI COJACp)KaHWE MaTepuaja B o0beMe, NpeayCMOTPEHHOM
IporpaMMoON U YICOHUKOM;

> U3JI0KAI Martepuan IPaMOTHBIM  SI3BIKOM, TOYHO UCTIOJIB3YS
MAaTEMATUYECKYK) TEPMHUHOJIOTUIO W CHMBOJIMKY, B OIIPEIECJIECHHON JIOTUYECKOU
MOCJICOBATEILHOCTH;

» MPaBWJIBHO BBITIOJIHAJ PHCYHKH, YEPTS)KH, TpaduKH, COMYyTCTBYIOIIHUEC
OTBETY;

» MoKa3ajJl yMEHHE WIIIOCTPUPOBATh TCOPUI0 KOHKPETHBIMHU IPUMEpPaMH,
MPUMEHSATH €€ B HOBOM CUTYAIMU MPU BBINOJHEHUH MPAKTUYECKOTO 3aJaHus;

» MPOJACMOHCTPUPOBAJI 3HAHWUE TEOPHHM pPAaHEE HM3YYCHHBIX COMYTCTBYIOIIMX
TeM, C(HOOPMUPOBAHHOCTh M YCTOMYMBOCTH HCMOJb3YyEMbIX MPH OTBETC YMEHUU U
HaBBIKOB;

» OTBEYAJl CAMOCTOSITEIILHO, O€3 HABOIAIINX BOIPOCOB YUHUTEIIS;




» BO3MOJKHBI OHa — JABC€C HCTOYHOCTH IIPHU OCBCUHICHHWMU BTOPOCTCIICHHLIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIC YYCHHUK JICTKO HCIIPAaBHII ITIOCJIC 3aMCUaHMs
YUHUTCILA.

OtBeT OLICHMBACTCSI OTMETKOM ((4», CCJIN YOOBJICTBOPACT B OCHOBHOM

TpC6OBaHI/I$[M Ha OLICHKY «5», HO IIpU 3TOM UMCCT OAUH U3 HCIOCTATKOB:

> B UBJOXKEHUU [IOMYIICHBl HEOONbIIME TPoOenbl, HE HCKa3HUBIIEE
MaTeMaTU4YECKOE CO/IEP)KaHUE OTBETA;

» JIOIyIIEHBl OJTUH — JIBa HEJ0YETa NP OCBEIIEHUN OCHOBHOTO COJCPIKaHUS
OTBETA, UCIPABIICHHBIC MTOCIIE 3aMCUAHHSI YIUTEIIS;

» JIOMyIICHbl OINMOKa WM Oojee JABYX HEJAOYETOB  MPU OCBEIICHUU
BTOPOCTENICHHBIX BOMPOCOB HJIM B BBIKJIAJKAX, JIETKO HWCHPABICHHBIC IOCIE
3aMEYaHUs YIUTEIIS.

OtmMmeTKa «3» CTaBUTCS B CICAYIOIUX ClIydasax:

» HETNOJHO PAacKphITO COJepKaHWe Marepuaia (ColaepKaHue M3JI0XKEHO
(parmMeHTapHO, HE BCErjga IOCIENI0BATEIbHO), HO IOKa3aHO o0llee MOHUMAaHUE
BOIIpOCA U  IPOACMOHCTPUPOBAHbI  YMEHMs, JIOCTaTOYHBIE Ui  yYCBOCHUS
nmporpaMmMHOro Marepuana (ompezaeneHbl «TpeboBaHUSMH K MaTeMaTHYECKOU
MOATOTOBKE 00YYarOUIMXCs» B HACTOSALIEH NPOrpaMMe 10 MaTEMATHUKE);

» UMENUCh 3aTpyJHEHUS WU JOMyIICHBl OMMMOKH B  OMNpPEICICHUU
MaTeMaTUYECKOW TEPMHHOJIOTHH, 4YEpPTEkKax, BBIKIAIAKAX, HCIPABICHHBIE IIOCIE
HECKOJIBKAX HAaBOJAIINX BOIPOCOB YUHTEII;

» YYCHUK HE CIpaBWICS C NMPUMEHEHHEM TEOpUH B HOBOHM CHTyallMd MpHU
BBINOJIHEHUH MPAKTUYECKOTO 3a/1aHNs, HO BBIIIOJIHUI 3a/1aHusl 0053aTEIbHOIO YPOBHS
CJIO’KHOCTH I10 JJAHHOM TEME;

» TIpU  JJOCTATOYHOM 3HAHUW TEOPETUYECKOro Marepuasa BBISIBJICHA
HeJ0CTaTo4YHasi c(HOPMHUPOBAHHOCTH OCHOBHBIX YMEHUIN 1 HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONIUX CIydasx:

» HE PacCKpPBhITO OCHOBHOE COZCpKaHNEe yUeOHOTO MaTepHaa;

» O0Hapy»XEHO HE3HAHWE YUYCHHKOM OOJbIIeH WM Haumbojee BaKHOW YacTH
y4eOHOIro MaTepuana,

» IONYyIICHBl OIMMOKW B ONpPEICICHUH TOHATHH, TPH HUCIOJb30BaHUN
MaTeMaTH4eCKOW TEPMUHOJIOTHH, B PUCYHKAX, UepTeKaxX WU Irpadukax, B BBIKIAIKAX,
KOTOPBIE HE HCTPABIICHBI TIOCIIE HECKOJIBKUX HABOASIINX BOITPOCOB YUUTEIIS.

OtMmeTKa «1» cTaBUTCS, €CIIH:

» YVICHWK OOHApYXXWJI IIOJIHOC HE3HaHWEe U HEMOHUMaHWE HW3y9aeMOTo
y4eOHOTO MaTepHalia WM HE CMOT OTBETUTh HU Ha OJIUH W3 TIOCTABJIICHHBIX BOIIPOCOB
0 U3yYEHHOMY MaTepuaiy.

Obwas knaccughuxayus ouubox



[Ipu oneHKe 3HaHUM, YMEHUI 1 HABBIKOB O0YUaIOIIUXCS CIAEAYET YUUTHIBATh
Bce OMOKH (rpyObie U HerpyObie) U HEJOUETHI.

I'py6eimu cauTaroTCs OMMOKM:

- HE3HaHHWE OINpeJEeTICHUs] OCHOBHBIX MOHSITHI, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUI Teopuu, He3HaHue (opmys, OOMENPUHATHIX CHUMBOJIOB 00O3HAYEHUN
BEJIMYMH, €TUHUIL UX U3MEPECHUS;

- HEe3HaHWe HAMMEHOBAHUU €IMHUI] U3MEPECHHUS;

- HEyMEHUE BBIICIIUTH B OTBETE TJIABHOEC;

- HEyMEHHUE MPUMEHSThH 3HaHUSI, AITOPUTMBI JIJIS1 PEIICHUS 3a/1a4;

- HEYMEHMUE JIeJIaTh BBIBOABI U 00O0OIIECHHUS;

- HEyMEHHUE YUTATh U CTPOUTH rpaduKH;

- HEyMEHUE TI0JIB30BATHCS MEPBOUCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMU;

- TIOTEpst KOPHSA UITU COXPaHEHUE MOCTOPOHHET0 KOPHS;

- oTOpackiBaHue 6€3 00BICHEHU OJHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIMOKHU;

- BBIYMCJIMTEIIbHBIC OIUOKU, €CIIM OHU HE SIBJISIFOTCS OIUCKOMT;

- JIOTUYECKHE OIIUOKH.

K neepybvivm owubkam cnenyet OTHECTH:

- HETOYHOCTh (OPMYJIHUPOBOK, OMPEACIICHUN, MOHATHI, TEOpUM, BhI3BaAHHAs
HETIOJTHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OMNPENEIIEMOr0o MOHSATHUS WU 3aMEHOU
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTETICHHBIMU;

- HETOYHOCTH rpaduka;

- HEpPAlUMOHAIBHBIA  METOJ  PEIIEHWs  33aJa4d  WIM  HEJOCTaTOYHO
MPOJAYMAaHHBIN TJIaH OTBeTa (HApPYIIECHUE JIOTHKHU, MOJMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMH );

- HepalMOHAJIbHbIE METOJIbI pa0OTHI CO CIIPABOYHOM U JPYTOM IUTEPATYPOIi;

- HEyMEHUE PeIllaTh 3a/1a4u, BHITIOIHATh 33/IaHUs B OOIIEM BUJIE.

Heoouemamu siBnsrotcst:

- HepalMOHAJIbHbIE IPUEMbI BEIYUCICHUN U TPEoOpa30BaHuUl;

HEOPEKHOE BBITIOJHEHUE 3aMKCeH, YepTexKe, CXxeM, rpaduKoB.

IX. Onucanme y4eOHO-METOAUYECKOT0 M MATEPUAIBLHO-TEXHUYECKOIO
o0ecneyeHnst 00pa3oBaTEILHOIO Mpouecca no npeamery «I'eomerpusn»

K TtexHuueckum cpeactBam 0Oy4YeHHUS, KOTOpbie MOTryT 3(HPEKTUBHO
UCIIOIb30BaThCA HA YPOKax TeOMETPUU, OTHOCITCS KOMIIBIOTED, udpoBoit
dboToanmapaT, MHTEpaKTUBHAS JI0CKa U JIp.

[Tpumeps! paboT IpH UCTIOTH30BAHUN KOMITHIOTEPA:

- IOUCK JTOTIONTHUTEIbHOM nHpopManuu B UHTEepHETE;

— CO3/IJaHHE€ TEKCTa JOKJIA/a;

— 00paboTKa TaHHBIX MPOBEACHHBIX TEOMETPUICCKUX MCCIIECIOBAHUN;



— CO3JaHu€ MYJbTUMEIUNUHBIX TMpe3eHTaluid (TEKCTOB C PUCYHKaMHU,
doTtorpapussiMu ¥ T.J.), B TOM UHCIE [JJs MPEJICTABICHUS Pe3yJbTaTOB
UCCJIeI0BATENLCKON U TPOEKTHOU JIEATEIbHOCTH.

[Ipu ucnoOnb30BaHMM KOMITBIOTEPA Yy4alllMecs MPUMEHSIOT TOJIyYeHHbIE Ha
ypoKax MH(POPMATUKH WHCTPYMEHTANbHbIE 3HAHWS (Hampumep, yMEHHUs padoTaTh C
TEKCTOBBIMHU, Ipa)MUEeCKUMU PEeIaKTOpaMu U T.JA.), TEM CaMbiM y HUX (popmupyercs
TOTOBHOCTh M TNPHUBBIYKA K MPAKTUYECKOMY MPUMEHEHHUIO HOBBIX MH(MOPMAIIMOHHBIX
TEXHOJIOTHI. TeXHUYECKUE Cpe/ICTBA Ha ypOKaX MAaT€MaTUKHU IIUPOKO MPUBIIEKAIOTCS
TaK>Xe IPU NOATOTOBKE MPOEKTOB (KOMITBIOTED).

OOy4enue ocyuecTiasieTcs: mo yueonuky ['eomerpus. 7-9 xnaccol: yaueOHUK
i obmeobpazoBatenbHbiX  yupexaenuid / JI.C. Aranacan [u gp.]. — M.
[Ipocsemenue, 2011.

JlonosiHUTE IbHAS JIMTEpaTypa:

1. 3uB b.I'. I'eomerpust: numakt. Matepuansl: 7 k1. — M.: IIpocBemenue, 2001.
2. 3uB b.I'. ['eometpusi: quaakt. matepuainsl: 8 ki. — M.: [Ipocsemienue, 2011.
3. 3uB b.I'. 'eomerpus: nunakt. matepuainsl: 9 ki. — M.: [IpocBemenue, 2011.






TemaTnueckoe IJIAHUPOBAHUE

7 kJacc
Pasznensr
XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIbHOCTH YUCHHKA (Ha YPOBHE YUEOHBIX
porpam OCHOBHOE coaepKaHue Mo TEMaM . .
JEeUCTBUI)
MBI
I'nasa |. HauajbHble reoMeTpuyeckue cBeienus 8 u

1. [Ipsmass u otpe3ok. Jlyu u 5
2. YTOIIL. OOBACHATDH, UTO TAKOE OTPE30K, JIyY, YroJl, Kakue (pUrypbl Ha3bIBAIOTCS paBHBIMH, KaK
3. CpaBHEeHHE  OTpE3KOB U 1 CPaBHMBAIOTCS U U3MEPSAIOTCS OTPE3KU U YIJIbl, UTO TAKOE PalyC U IpajyCHas Mepa yria,

YTJIOB. KAaKOW yroJl Ha3bIBa€TCsl IPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEpearHa
4. W3mepenue  OTpe3KoB U 1 oTpe3Ka U OMCCEeKTpHUca yIiia, KakKhe yIiibl Ha3bIBAIOTCSA CMEXKHBIMU U KaKHU€ BEPTUKAJIbHBIMU;

YIJIOB. (opMyIMpOBaTh U1 0OOCHOBBIBATH YTBEPKIACHUS O CBOMCTBAX CMEXXHBIX M BEPTUKAIBHBIX
S. IlepnenukynspHeie 1 YTJIOB; OOBSCHATH, KAKUE MPSIMbIE HA3bIBAIOTCS NEPIICHANKYISPHBIME; (HOPMYITHUPOBATH U

IpsIMBIE. 000CHOBBIBaTh YTBEPXKJICHUE O CBOMCTBE JABYX MPSIMBIX, HEPIEHANKYIIAPHBIX K TPEThEH;
6. Pewmienue 3amad. 5 n300pakaTh U PACMO3HABATH YKAa3aHHBIC IPOCTEHIINE (PUTYPBI HA YEPTEKAX; PEIIaTh 3a/1a4H,
7. CBSI3aHHBIE C ITUMHU IPOCTEHIIUMU (HUTYpaMU
8. KontposnbHas pabora Nel. 1

I'aasa Il. Tpeyronbuuku 16 u

9. TlepBrlil IpU3HAK PaBEHCTBA OOBsCHATD, Kakas (GUTypa Ha3bIBACTCS TPEYTOJbHUKOM, UTO TAKOE BEPIIUHBI, CTOPOHBI, YIJIbI
10. TPCYrOJIbHIKOB 3 U TIEPUMETP TPEYrOJIbHUKA, KAKOH TPEyrojJbHUK Ha3bIBAETCSl PaBHOOEIPEHHBIM U KaKOH
11. PaBHOCTOPOHHHM, KaKue TPEYrOJIbHUKH Ha3bIBAIOTCS paBHBIMU; N300paXkaTh U paclo3HaBaTh
12. Menuana, OUCCEKTPUCHI U 3 Ha YepTekax TPEYroJbHUKU U UX JIEMEHTHI; OPMYIUPOBATh U 10Ka3bIBATh TEOPEMBI O
13. BBICOTBI TPCYI'OJIBHUKA MIPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB; OOBSCHSTh, YTO HA3bIBAETCS MEPIEHANKYIISIPOM,
14. MPOBEIEHHBIM U3 TaHHOW TOYKU K JaHHOU MpsIMOi; (hOpMyJIMPOBATh U JOKa3bIBaTh TEOPEMY
15. Bropoii u Tpetnii npusHaKu 3 0 MEPIEHAUKYIISAPE K MPSIMOH; OOBICHATh, KAKHE OTPE3KU Ha3bIBAIOTCS MeIMaHOMH,
16. paBeHCTBA TPEYTOJIbHUKOB OHMCCEKTPUCON U BBICOTOM TpeyrojabHUKa; (POPMYIUPOBATh U JOKA3bIBATH TEOPEMBI O
17. CBOMCTBaX paBHOOEIPEHHOIO TPEYroJIbHUKA; PelIaTh 33aJauu, CBSI3aHHbIE C PU3HAKAMHU
18. 3ajauy Ha TOCTPOCHHE 3 paBeHCTBa TPEYTOJbHUKOB U CBOMCTBAMU PaBHOOEAPEHHOTO TPEYrOJIbHUKA; (POPMYIUPOBAThH
19. olpeieIeHne OKPYKHOCTH; OOBSICHSTD, UTO TAaKOE LIEHTP, PaIuyC, XOp/a U TUaMeTp
20. OKPY’KHOCTH; peuiaTh MpoCTEHIINe 3a/1a4l Ha OCTpOeHUE (TTOCTPOEHUE YyIila, paBHOTO
21. Pelenue 3a1a4 3 JTAHHOMY, ITOCTPOEHUE OUCCEKTPHCHI yIila, MOCTPOSHHE NEPIEHANKYISPHBIX MPSIMBIX,

22.

IIOCTPOEHHE CEPEUHBI OTpe3Ka) U OoJiee CI0KHBIE 3a/1a4H, UCIOJIb3YIOLINE YKa3aHHbIE




23.

HpOCTCfIH.IPIG; COIIOCTAaBJIATH HOHy‘leHHBII;'I pE3YIbTAT C YCIIOBHUEM 3a/lavul; aHAJIIM3UPOBATh

24. KonrponbHast pabora Ne 2 1 BO3MOXKHbIE CIIy4Yau.
I'nasa lll. IlapannensHbie npsimbie 13 4y

25. [Ipu3Haku napamienbHOCTH ®opMynupoBaTh OINpEIeICHUE MapaUICIbHBIX MPSIMbIX; OOBACHATH C MOMOINBIO PUCYHKA,
26. JBYX MPSIMBIX 4 KakHe yribl, 00pa30BaHHbIE IIPU NEPECEUEHNUN BYX NPAMBIX CEKYyILEH, Ha3bIBalOTCS HAKPECT
27. JeKAIIMMHU, Kakue OIJHOCTOPOHHMMH W Kakhe COOTBETCTBEHHBIMH; (OPMYIUPOBATH H
28. JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINE IPU3HAKY NAPATUICIBHOCTU ABYX MPSMBIX; OOBACHATD,
29. AKCHOMBI rnapasiesIbHbIX YTO TaKOC AaKCHUOMBI TCOMCTPHU MU KAKUC AKCHUOMBI YKC HCIIOJb30BAJIUCh PAHCC,
30. IPAMBIX GopMynMpOBaTh aKCHOMY MapaUIeNbHBIX MpPSIMBIX M BBIBOAUTH CJHEICTBHS U3 HEE;
31. 5 dbopMynupoBaTh M JOKa3blBaTb TEOPEMBI O CBOMCTBAX NapasuIEIbHBIX MPSIMBIX, 0OpaTHbIE
32. TeoOpeMaM O IpU3HAKaX MapajyIeIbHOCTH, CBA3aHHBIX C  HAaKpecT  JICKAIlIUMH,
33 OJTHOCTOPOHHUMH W COOTBETCTBEHHBIMH YIJIAMH, B CBSI3M C ITHM OOBSCHATH, YTO TAaKOE
34. Pelcnne 3amad YCIIOBHE M 3aKJIIOUYEHUE TEOPEMbl, Kakasi TeopeMa Ha3blBaeTcsl 0OpaTHOW MO OTHOIIEHUIO K
35 3 JAHHOW TeopeMe; OOBSACHATh, B YEM 3aKIIIOYAETCSl METOJ JI0Ka3aTeIbCTBA OT MPOTHUBHOIO;
36. IOPUBOANUTH TPUMEPBl MCIOJAB30BaHMsS 3TOr0 METOJa; pellaTh 3aayd Ha BbIYMCIICHUE,
37, KoHTponbHan pabora Ne3 1 JI0Ka3aTeNNbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C MApaIEIbHBIMU IPSIMbIMHU.

I'naBa IV. CooTHOIIEHHSI MKy CTOPOHAMM M YIVIaMH TpeyrojbHuKa 18 4
38. Cymma yriioB 2
39. TpEeyroJbHUKA
40. CooTHOMIEHHS MEX Y 3 @opMynIHMpOBATh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O
41. CTOPOHAMH U yIIIAMH BHEIIIHEM YTJIE TPEYTOJIbHUKA; IPOBOIUTH KJIACCU(UKALMIO TPEYTOJIbHUKOB TI0 yIJiam;
42. TPCYTroJbHUKA (GbopMyIUpOBATh U JOKA3bIBATH TEOPEMY O COOTHOIICHUSX MEX]Ly CTOPOHAMU U yIJIaMH
43. KonTposbHas padora Ned 1 TpeyrojbHUKA (MIpsIMOE U 00paTHOE YTBEPKACHHUS) U CIEJCTBUS U3 HEE, TEOPEMY O
44. [IpsamoyronbHbIE 4 HEPABEHCTBE TPEYTOJIbHUKA; (POPMYIIUPOBAT M JIOKA3bIBATH TEOPEMBI O CBOMCTBAX
45. TPEYTOJIbHUKU TPSIMOYTONBHBIX TPEYTONBHAKOB (IPIMOYTOJIbHbIH TPEyroMbHHK ¢ yriaoM 30°, mpusHaku
46. paBeHCTBA NMPSMOYTOJIbHBIX TPEYTOJIbHUKOB); (POPMYJIUPOBATh ONPEIEIECHUS PACCTOSHUS OT
47. TOYKH JI0 TIPSIMOM, paCCTOSIHUS MEX/y HapaJljebHbIMU MPSAMBIMY; PEIIaTh 331241 Ha
48. [TocTpoeHne TpeyroapbHUKA 4 BBIUHCIICHHE, 0KA3aTEIbCTBO U MIOCTPOEHHE, CBA3aHHBIE C COOTHOILIEHUSIMU MEXIY
49, 10 TPEM DJIEMEHTaM CTOPOHAaMH U YIJIaMU TPEYTOJIbHUKA U PACCTOSHUEM MEXy NapajlieIbHbIMU NPSMBIMHU, ITPH
50. HE00XO0IMMOCTH MTPOBOAMTD IO X0y PEIICHHUS JOTIOJIHUTEIbHbIE TOCTPOEHUS, COMTOCTABIISATh
51. IIOJIYYEHHBIN pE3yJIbTaT C YCIOBUEM 3aJjauH, B 3aJja4ax Ha IOCTPOEHHUE UCCIIE0BATh
52. Pemienue 3anaq 3 BO3SMOJKHBIC CIyHaH.
53.

54.




55.

KontponbHas padota Ne5

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

IloBTOpenue. Pemenue
3aja4

66.

67.

68.

69.

70.

Peseps




8 kiace

Paspeirt XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHHKA (HAa YPOBHE YUEOHBIX
nporpam OcHOBHOE coaiepKaHuE M0 TEMaM . .
MEL JEeUCTBUI)
I'nasa V. Yernipexyroabuuku 144
1. MHOroyroinbHUKA 2 OOBACHATH, UYTO TAaKOE MHOTOYTOJIbHUK, €r0 BEpIIHHBI, CMEXHBIE CTOPOHBI,
2. JAUaroHaiy, H300pakaTh M pPACIO3HABaThb MHOTOYTOJbHUKM Ha 4YepTexax;
3. [MapaienorpaMm u 6 MOKa3bIBaTh AJIEMEHTbl MHOTOYIOJIbHHKA, €ro BHYTPEHHIOIO W BHEIIHIOIO
4, Tpanenus oOnactu;  (OpMYNIHpPOBATH  ONPEIEICHUE  BBINYKIOrO  MHOTOYTOJIbHHKA;
5. n300pakaTb W PACIO3HABATH BBINYKIbIE U HEBBIMYKIbIE MHOTOYTOJbHUKH;
6. (GopMynupoBaTh U JOKa3blBaThb YTBEPXKIEHUE O CYMME YIJIOB BBIIYKJIOIO
7. MHOTOYTOJIbHUKA; OOBACHSATH, KaKU€ CTOPOHBI (BEPILIMHBI) YETHIPEXYTOJbHUKA
8. Ha3bIBAOTCS IPOTUBOIIOJIOKHBIMH; (dopMynupoBaTh ONpEEICHUS
9. [IpAMOYTONBHUK,  POMO, 4 napasuieJiorpaMma, Tpanelud, paBHOOEAPEHHOW M MPSIMOYTOJIBHOM Tpameruid,
10. KBaJpaT OpsIMOYTOJIbHHMKA, pomOa, KBajapara; H300paxaTb U paclo3HaBaTh 3TU
11. YeTBIPEXYToJIbHUKK; (OPMYJIUPOBAaTh W JOKa3blBaTh YTBEPKIAEHUS 00 WuX
12. CBOMCTBax M MpHU3HAKAaX; peuiaTh 3aJauyd Ha BBIUYMCIEHUE, J10KA3aTENbCTBO U
13, S ———— 1 NOCTPOEHHUE, CBSA3aHHBIE C 3TUMHU BHUAAMH YETHIPEXYTOJIbHUKOB; O?LHCHHTB,
14 KonTponsHas pabota Nel. 1 KaKue JBe TOUKH Ha3blBAIOTCA CHMMETPUHBIMH OTHOCHTENBHO NPAMOH (TO‘{KI/I):
B KakoM ciyyae (urypa Ha3bIBa€TCsi CHUMMETPUYHOM OTHOCHUTENIBHO MPSAMOU
(TOYKH) U 4YTO Takoe OCh(LIEHTP) CUMMETPUU (UTYPHI); TPUBOJUTH IMPHUMEPHI
buryp, obnagaromux OceBOW (LIEHTPAJIBbHOW)CUMMETPUEH, a TaKXke MPUMEPHI
OCEBOM U IIEHTPAIHHOM CUMMETPHUI B OKPY’KaIOIIeH HaC 0OCTaHOBKE.
I'masa VI. Ilnomaas 14 g
15. [nomane 2 OOBsCHATh, KaK TPOW3BOJUTCS M3MEpPEHHE TIUIOMIAIeH MHOTOYTOJIbHUKOB,;
16. MHOT'OyTOJIbHUKA (GopMyIUpOBaTh OCHOBHBIE CBOMCTBA IUIOMIAJICH M BBIBOAUTH C MX IMOMOIIBIO
17, [Tnomans 6 dopMynbl MIoOMIAAeH MNPSAMOYrOJIbHHKA, MapajulesiorpaMMa, TPEYroJIbHUKA,
18. napajjiesiorpamMmma, Tpaneuu; GopMyIUpoBaTh U JAOKA3bIBaTh TEOPEMY OO0 OTHOIIEHUM IUIOIIA/IEH
19, TPEYrOJIbHUKA U TPAIECLHH TPEYroJIbHUKOB, UMEIOIIMUX MO PaBHOMY yriy; (OpMYJIUpOBaTh U JOKa3bIBaTh




20. teopemy [ludaropa u o6paTHyto €it; BIBOAUTH Gopmyiny ['epoHa ajis 1iommaaun
21. TPEYroJIbHUKA; PelliaTh 3aJja4ll Ha BBIYMCICHUE U JI0KA3aTEIbCTBO, CBA3aHHBIC C
22. dbopmynamu miomaaei u reopemoit Iudaropa.
23. Teopema I[Tudaropa. 3
24,
25.
26. Pentenne 3amau 2
217.
28. Kontponbnas pabora Ne 2 1
I'nasa VII. IlonooHble TpeyrojJbHuKu 19 4

29, Omnpenenenre MOM00HBIX 2 OOBICHATH  TOHATHE  IPOMOPIIMOHAILHOCTH  OTPE3KOB;  (hOpMYyIHPOBATH
30. TPEYTOJIbHUKOB omnpeneneHus MNOJOOHBIX TPEYrOJbHUKOB M KO3(ppuuueHta mnoaoous;
31. [Tpuznaku IT0100Ust 5 dbopMyIUpOBATH U AOKA3bIBaTh TEOPEMBI: 00 OTHONIEHUHU IUIOMIAAEH MOAOOHBIX
32. TPEYrOJIbHUKOB TPEYTOJIBHUKOB, O TPU3HAKAX MOJ00MS TPEYrOJbHUKOB, O CpEOHEH JHMHUU
33. TPEYroJIbHUKA, O TIEPECCUCHUH MEJIaH
34. TPEYroJIbHUKA, O  MPOMOPIMOHAIBHBIX  OTpEe3Kax B  MPSIMOYTOJbHOM
35. TPEYToJIbHUKE; OOBICHSTH, UTO TAKOE METOJI MOJ00US B 3a]ja4aX Ha MOCTPOCHUE,
36. KonTposnbHas pabora Ne3 1 Y TIPUBOJIUTH MIPUMEPHI TPUMEHEHUS TOTO METO/IA;
37. [Tpumenenue mogoous K 7 OOBSACHSTH, KaK MOXHO HCIOJIb30BaTh CBOWMCTBA MOJOOHBIX TPEYTrOJIHHUKOB B
38. JI0Ka3aTeJIbCTBY TEOPEM U U3MEpPUTETBHBIX pPaboTaXx Ha MECTHOCTH; OOBSCHATHb, KaK BBECTU IOHSITHE
39. pELIEHUIO 3a1a4 nomooust Il MPOU3BOJBHBIX  (GuUryp; (QopMylIupoBaTh OINpEACICHUS U
40. WUTIOCTPUPOBATh TOHSATHUA CHHYCa, KOCHMHYCa M TaHT€HCa OCTpPOTO yria
41. IPSIMOYTOJILHOTO TPEYTOJIbHUKA; BBIBOJUTH OCHOBHOE TPHUTOHOMETPUUYECKOE
42. TO’KIECTBO M 3HAUYCHWs CHHyca, KOCHHYca  TadreHca mis yrios 30° | 45°, 60°;
43, pemarh 3agadyM, CBSA3aHHBIC C IMOJOOMEM TPEYrOJBHUKOB, ISl BBIYUCICHUS
44, COOTHOLLICHHS MEKY 3 3HAYCHWA TPUTOHOMETPUYCCKUX (YHKIMA HMCIOJIb30BaTh KOMITBIOTEPHBIC
45 CTOPOHAMH U YIJIAMH IIPOrpaMMBI.

: HPSIMOYTOJIBHOTO
46.

TPEYTOJIbHUKA




47. | Kourponbnas pa6ora Ne4 | 1 |
I'nasa VIII. Okpyxuoctsb 17 4

48. KacarenpHas 3 HccnenoBath B3aMMHOE PACcIONOKEHHUE MPSMON U OKPYKHOCTH; (POPMYJIMPOBATH
49. OKPYKHOCTH onpeJereHue KacaTeJbHOW K OKpPY)XHOCTH; (POpMYyIHUpOBaTh M JIOKA3bIBATh
50. TEOPEMBI: O CBOWCTBE KacaTelbHOH, O TpPH3HAKE KacaTelbHOH, 00 OTpe3kax
51. [lenTpanbhbie U 4 KacaTeJIbHBIX, MPOBEACHHBIX M3 OAHOMW TOUYKH; (HOPMYIHpPOBATH MOHITHE
52. BIIMCAHHBIE YTJIbI LIEHTPAJILHOTO yIJIa U TPayCHOW MEphI NYTd OKPYKHOCTH; (HOPMYJIHUPOBATH U
53. JOKa3blBaTh TEOPEMBI: O BIMCAHHOM VyIJie, O TMPOU3BEICHUH OTPE3KOB
54. MEepPECEKAIOIMMXCA XOp/; (OPMYIUPOBaTh U JOKA3bIBaTh TEOPEMBI, CBA3aHHBIE C
55. Uerhlpe  3aMedaTeibHBIC 3 3aMeyYaTebHbIMU TOYKAaMHU TpPEYroJibHUKAa: O OHCCEeKTpHUce yrja U, Kak
56. TOYKH TPEYTONbHUKA CIIEICTBUE, O TNEPECEYECHUH OUCCEKTPUC TPEYroJbHUKA; O CEPEeIUHHOM
57. NEPHEHANKYJIIPE K OTPE3KY M, KakK CIEACTBUE, O NEPECEUCHUU CEPEAVMHHBIX
58. BIlcanHas U oHNMcaHHAs 4 NEPHEHANKYJAPOB K CTOPOHAM TPEYIOJbHHUKA; O IIEPECEYCHUM BBICOT
50. OKPYKHOCTH TPEYroibHUKA; (POPMYIHPOBATH ONPEICIICHUsI OKPYKHOCTEW, BIHMCAHHON B
60. MHOTOYTOJIbHUK M OIMCAHHOM OKOJO MHOTOYIOJbHHKA; (OpMYIHpOBaTh U
61, JOKa3blBaTh TEOPEMBbI: OO0 OKPYKHOCTH, BIHMCAHHOH B TPEYroJbHUK; 00
62 Y ST————— 5 OKPY’HOCTH, OIHCAHHOH OKOJIO TPEYroJIbHHKA; O CBOHCTBE CTOPOH OIHMCAHHOTO
63. YEeThIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA; PEIIATh

KoHTponbHas pabota Nes 1 3alayd  Ha BBIYMCIICHHME, JO0Ka3aTeIbCTBO M IOCTPOEHUE, CBS3aHHBIE C

OKPYXKHOCTBIO,  BIMCAHHBIMU W  ONHCAHHBIMU  TPEYrOJbHHUKAMU U
64. YEeThIPEXYTOJIbHUKAMU; HCCJIEN0BATh CBOWCTBA KOH(UIYpalui, CBA3AaHHBIX C
OKPYKHOCTBIO, C TOMOUIBI0 KOMIBIOTEPHBIX TPOTPAMM.

65. IHoBTOpenue. Pemenue 3a1a4 4 4
66.
67.
68.
69. Pe3epsn 2

70.




9 kJjacce

Paspens: XapakTepucTUKAa OCHOBHBIX BUJIOB JESATEIBHOCTH YUCHHKA (HA YPOBHE YUEOHBIX
porpam OcHOBHOE coJepKaHME 110 TEMaM . .
MEL JEUCTBUIA)
I'naBa | X. BekTopsl 8 4
1. [TonsiTue BekTOpa 2 @opMynHpOBaTh OMNPEACICHUS] W WUIIOCTPUPOBATh IOHATHA BEKTOpa, €ro
2. JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATh BBEICHUE MOHITUI
3. CioxxeHue W BBEIYUTAHHUE 3 U JCUCTBHM, CBS3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMH NPHUMEPAMHU,
4, BEKTOPOB OTHOCAIIMMUCS K (PU3NYECKUM BEKTOPHBIM BEIMYMHAM; MPUMEHSTh BEKTOPHI U
5. JEUCTBUA HaJl HUMU IIPU PELIEHUU T€OMETPUUECKUX 3aa
6. YMHOXKEHHE BEKTOpa Ha 3
7 YUCIIO. [Iprnmenenue
: BEKTOPOB K  PEILICHUIO
8. 3a1a4
I'naBa X. Metoa koopaunar 10 4
Q. Koopnaunatel BekTopa 2 OOBACHATH U WIUTFOCTPUPOBATH MOHATHS TPSIMOYTOJILHOM CHCTEMbl KOOPAMHAT,
10. KOOpJIMHAT TOYKA M KOOPAMHAT BEKTOpA; BBIBOJAWTH W MCHOJb30BaTh MPHU
11. [Ipocreiimme 3agaun B 2 peuieHun 3anad (HOpMyJsibl KOOPJWMHAT CEPEIMHBbI OTpE3Ka, JJIMHBI BEKTOPA,
12, KOOpPJMHATaxX PACCTOSIHUSI MEXAY ABYMsI TOUKAMH, YPAaBHEHUS OKPY>KHOCTH U MPSIMOM.
13. YpaBHEHUSI OKPYKHOCTH U 3
14, pAMOM
15,
16. Pewenue 3anau 2
17,
18. Kontponbnas pabora Ne 1 1
I'maBa XlI. CooTHolIEeHUsI MeKIY CTOPOHAMH M YIJIAMHU TpeyroJbHuka. CkajsipHoe npou3BeeHne BeKTopoB 11 u
19, CuHyc, KOCUHYC, TaHT€HC 3 @opMynMpoBaTh M WJUIKOCTPUPOBATH OIPEAECIEHUS CHHYCAa, KOCHUHYyCa H
20. yria tanrenca yriaoB or 0° go 180°; BBIBOAMTH OCHOBHOE TPHIOHOMETPHYECKOE
21. TOXJIECTBO M (POpMyIIbI MpuUBeNEHUS; HOPMYIUPOBATh U JOKA3bIBATh TEOPEMBI




22. CoOOTHOIIIEHUS MEKITY 4 CUHYCOB W KOCHUHYCOB, MPUMEHITh HUX TMPU PEIICHUU TPEyroIbHUKOB;
23. CTOPOHAMHU U YIJIAMH OOBSACHATh, KaK  HCIHOJIb3YIOTCS ~ TPUTOHOMETpUYeckue  (opmyisl B
24, TPEYroJIbHUKA. U3MEpPUTETBHBIX paboTax Ha MECTHOCTH; (POPMYJIHUPOBATH OMPENEICHHUS yria
25. MEXAY BEKTOpaMHU U CKAISIPHOTO MPOU3BEJCHUSI BEKTOPOB; BHIBOJAUTH (DOPMYITY
26. CKalsIpHOE TPOHM3BECHUE 2 CKaJIIPHOTO MPOU3BEJCHUSI Yepe3 KOOPAMHATHI BEKTOPOB; (OPMYIUPOBATH U
27. BEKTOPOB 00OCHOBBIBaTh YTBEPXKJIEHHE O CBOMCTBAX CKAJIAPHOTO MPOU3BEIICHUS;
8. Penrenue 3anay 1 HCTIOJIB30BaTh CKAJISIPHOE MPOU3BE/ICHUE BEKTOPOB MPHU PEIICHUU 33/1a4.
29. Kontposnbnas pabora Ne 2 1

I'nasa XlI. /linHa OKPYKHOCTH M IJIOIIAAL Kpyra 12 4y
30. [IpaBunbHBIC 4 dopMyIMpoBaTh OMPEACIICHUE MPABWIBHOTO MHOTOYTOJILHUKA; (OPMYJIUPOBATH
31. MHOT'OYTOJIbHUKH U JIOKa3bIBaTh TEOPEMbl 00 OKPYXKHOCTSIX, OMUCAHHOM OKOJIO MPaBUILHOIO
32. MHOTOYTOJIbHUKA U BIIMCAHHOW B HETO; BBIBOJIUTH 1 UCIIOJIB30BATH (DOPMYJIBI TS
33. BBIYUCJICHUS TUIOMIAJAN MPAaBUILHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI U paauyca
34, JUIMHA ~ OKPYXKHOCTH | BIIUCAHHOW OKPY)KHOCTH; peIllaTh 3aJlayd  Ha TMOCTPOCHHE MPABUIbHBIX
35. 1oL Kpyra 4 MHOTOYTOJIbHUKOB; OOBACHSTH MOHSATHS JJIMHBI OKPY>KHOCTU U TUIOIIA/IA KPYTa;
36. BBIBOJAUTH (DOPMYIIBI ISl BBIYMCICHUS JJIWHBI OKPYKHOCTH W JUIMHBI JYTH,
37. TUIOMIAN KpyTa U TUIOMAAN KPYTrOBOTO CEKTOPa; MPUMEHSTh 3TH (HOPMYJIbI TIPH
38. Pewrenue 3amau 3 peuicHnu 3aaad.
39.
40.
41. KoHntposbHas padbora Ne 3 1

I'naBa Xl IBu:xenus 9 u

42. [TonsiTre NBUXKEHUS 3 OOBACHATH, UTO TAKOE OTOOPAKEHUE TIOCKOCTH Ha ce0s U B KAKOM CJIydae OHO
43. HA3bIBAETCS JIBMYKEHUEM IUIOCKOCTH; OOBSICHSTH, UTO TAKOE OCEBasi CUMMETPUS,
44, [EHTpaJbHass CUMMETpPHs, MapasuleIbHbIM MEPEHOC U MOBOPOT; OOOCHOBHIBATH,
45. [TapasutenbHbIH NEPEHOC U 3 YTO 3TH OTOOPaKEHUS IUIOCKOCTH Ha Ce0s SBISIOTCS ABMKCHUSIMH, OOBICHST,
46. MIOBOPOT KakoBa CBSI3b MEXKIY JBHKCHUSMU U HAJIOXKEHUSMH, WIIIOCTPUPOBATH
47. OCHOBHBIC BHJbl JIBIDKCHUW, B TOM YHCIC€ W C TOMOIIBI0 KOMITBIOTEPHBIX
48. Pemenue 3anau 2 IIpOrpaMM.




49,
50. KontposnbHas pabota Ne 4 1
I'nmaBa XIV. HauajbHble cBeeHUs1 U3 cTepeoMeTpuu 8 4
ol. MHororpaHHUKH 4 OOBICHATB, YTO TAKOE MHOTOTPAHHHUK, €T0 TpaHu, péOpa, BEPIINHbI, JUATOHAJIH,
52. KaKOW MHOTOTPAaHHUK HA3bIBAETCS BBIMTYKJIBIM, YTO TAKOE M-yTOJIbHAs IpU3Ma, e
53. OCHOBaHMS, OOKOBBIC TpaHHM M OOKOBBIC pEOpa, Kakas TpH3Ma Ha3bIBACTCS
54, NpsAMOM W Kakas HaKJIOHHOM, YTO TaKoe BBICOTa MPHU3MBI, Kakas Mpu3Ma
55. Tena u moBepXHOCTH 4 Ha3bIBACTCs IApaJUICIICIIMIICAOM H KaKkou napajjiCJCnuIe]; Ha3bIBACTCS
BpallCHMS MPSMOYTOJIBHBIM; (POPMYyITHPOBaTH U OOOCHOBBIBATH YTBEP)KICHUS O CBOMCTBE
JUaroHajell mnapavieNienuneaa M O KBaJpaTe AUAroHadd MPSIMOYTOJIBHOTO
napajiesienunena; o0bsICHATh, YTO TaKoe 00BEM MHOTOIPAHHUKA; BBIBOJIUTH (C
nomoiplo npunnuna Kapambepu) ¢opmyny o00béMa  MPSAMOYTOIBHOTO
56. napajiesienunena; o0bsCHATh, KaKOM MHOTOTPAaHHUK Ha3bIBAE€TCA MHPAMUJIOMN,
YTO TaKO€ OCHOBaHME, BEpIIMHA, OOKOBbIE I'paHH, OOKOBBIE pPEOpa M BBHICOTA
nupamMubl, Kakas MUpaMujia Ha3bIBAC€TCS NPaBWIBHOM, YTO Takoe amodema
MpaBUIBLHOM MUpaMUbl, TPUBOJIUTE (HOpMYITy 00bEMA MUpaMUIbL, OOBICHSITH,
KaKoe TeJI0 Ha3bIBAETCS UMJIMHAPOM, YTO TAaKOE €ro OCh, BHICOTA, OCHOBAHUE,
57. paauyc, 00KOBasi MIOBEPXHOCTh, 00Opa3yrolue, pa3BépTka OOKOBOM MOBEPXHOCTH,
KakuMu (opMyJamMu BBIpaXarTcs 00bEM U TUIOAAL OOKOBOM MOBEPXHOCTH
HUJIUHIpA; OOBSICHATh, KaKOE TEJO Ha3bIBACTCS KOHYCOM, UYTO TAKOE €ro OcCh,
BBICOTA, OCHOBaHWE, OOKOBasi MOBEPXHOCTh, 0Opa3yloiinue, pa3BepTka OOKOBOM
NOBEPXHOCTH, KaKUMHU (POpMyllaMH BBIpa)karoTcsi OOBEM KOHYyCa M IUIOUIA/b
58. OOKOBOI TTOBEPXHOCTH; OOBSCHATH, KaKas MOBEPXHOCTh Ha3bIBaeTCs chepoit u
KaKkoe TeJO Ha3bIBaeTCs IIapoOM, YTO TaKoe paauyc U auameTp cdepsl (mapa),
KakuMu (OpMyJIaMH BBIPAKAIOTCS 00BEM I1apa M IJIomass cepsl; n300paxaTh
U pacro3HaBaTh HA PUCYHKax MPU3MY, MapajuieNienuIe]], MupaMuay, MWIAHID,
KOHYC, I1ap.
00 akcuoMax NVIAHUMETPHUH 2
IloBTOpenue. Pemenune 3agaq 4
Peseps 4
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