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1. llosicHUTEJIbHAA 3aNIMCKA

PaGouass mporpamma yueOHOro mpeamera «Il'eomerpusi» mis 7-9 kimaccoB  paspaboTaHa B

COOTBETCTBUH C:

- ®enepanbHbiM 3akoHOM OT 29.12.2012 Ne273-®3 «0O06 ob6pa3zoBanun B Poccuiickoi

Denepauuny;

-DenepanbHbIM  TOCYAAPCTBEHHBIM  00pa30BaTENIbHBIM ~ CTaHIAPTOM OCHOBHOTO  OOMIETO

0o0pa3zoBaHus, YTBEPKACHHBIM MpUKa3zoM MuHucTtepcTBa oOpazoBaHusi M Hayku Poccuiickoii

®enepauun ot 17.12.2010 Nel897,c m3meHEHUSIMU, BHECEHHBIMHU IMPUKA30M MHUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepannu ot 31.12.2015 Nel577;

- Yuebnrim muianom MKOY Kynukosckoit OOIII

- IIpumepnoii nporpamoii no matemaruke (IIpuMepHsle mporpaMMbl 0 Y4EOHBIM IIPEAMETAM.

Marematuka. 5-9 kmaccel. M.: «IIpocsemienue» 2011 r.);

-ABtopckoil nporpammoil  A.B.IloropenoBa k yueOHuKy «I'eomerpus, 7-9 kiaccey»: I'eomerpusi.

[Tporpammel 001I€00pa3oBaTeNbHBIX yupexacHui. 7-9 kmaccel / CoctaButens: bypmucrtposa

TaTtesina AHaronbeBHa. — 3 uznanue — M.: IIpocBemenue, 2011.

s peanuzanuu pabodeld mporpammsl ucnomnsszyetcs Y MK:

[ToropenoB A.B., «['eomerpusi»: y4eOHUK st 7-9 k1. oOmieoOpa3oBar. yupexaeHui/ - M.:

[Tpoceemenne,2017

Jlnst peanuzanuu paboueid mporpammel ucnoibzyercs Y MK:

1. TloropenoB A.B., «['eomerpusi»: yueOHUK g 7-9 k. oOuieo0pa3oBar. yupexaeHui/ -
M.: IIpocemenue,2017

Ieas kypca:

pa3BuTh y 0OyUaIOMIMXCS MPOCTPAHCTBEHHOE BOOOpa)KEHHE M JIOTHUECKOE MBIIUICHUE ITyTeM

CUCTEeMAaTUYECKOTO U3YUYCHHS CBOMCTB T€OMETPUYECKIX (GUTYp HA TUIOCKOCTH U B MPOCTPAHCTBE

U TPUMEHEHHUS 3TUX CBOWCTB MPU PEIICHUU 33724 BBIYUCIUTEIBHOTO W KOHCTPYKTHMBHOTO

xapaktepa. CyliecTBeHHas pojib MPU STOM OTBOJUTCS Pa3BUTHIO T€OMETPUYECKON HMHTYUIIUU.

CoueraHue HarJsgHOCTU CO CTPOTOCTBIO SIBJISETCS HEOTHEMJIEMOM YacCThIO I'€OMETPUUYECKUX

3HaHUM.

3apaum kypcea :

» OsBnajeHue CUCTEMOM FeOMETPUYECKUX 3HAHUN U YMEHUI, HEOOXOAUMBIX AJI MPUMEHEHHUS B
MPaKTUYECKON JeATETbHOCTH, U3YyUEHUSI CMEKHBIX TUCIUTIINH, TIPOJOJKEHUsT 00pa30BaHMUs.

* HHremnekryanbHOoe pa3BUTHE, (OPMUPOBAHHE KAa4eCTB JMUYHOCTH, HEOOXOIMUMBIX UYEJIOBEKY
JUIsL TIOJTHOLIEHHOM »HW3HU B COBPEMEHHOM OOIIECTBE; SICHOCTU MU TOYHOCTH MBICIIH,
KPUTUYHOCTH  MBIUUIEHUS,  MHTYULUH,  JIOTUYECKOTO  MBIIUJIEHUS,  DJIEMEHTOB
AITOPUTMUYECKON  KYJIBTYPBI, MPOCTPAHCTBEHHBIX TMPEJICTABICHUM, CIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEM;

* dopmMmupoBaHME MpEACTAaBIECHUN 00 MIEAX M METOoJaX MaTeMaTHKH KaK YHHUBEpPCAJIbHOIO
A3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJECIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

* Bocnuranue KyabTyphl JUYHOCTH, OTHOILIEHHWE K T€OMETPUU KaK K YaCTH OOIIeYeI0BEYECKOM
KYJbTYpbl, IOHUMAHUE 3HAYMMOCTH T'€OMETPHH JIJIs1 HAYUYHO-TEXHUYECKOTO IIporpecca.

B cootBercTBUU ¢ TpeboBanusimu denepaabHOr0 rocy1apcTBEHHOIO0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oopazoBanus B 7— 9 kiaccax mpeameT «MaTemaTtukay ASTUTCS
Ha 7Ba peamera: «Anredpa» u «I'eomerpus». O01Iee KOTUIECTBO YPOKOB TEOMETPUHU B HEJIEITIO
B 7 kJacce — 52 yaca B roJ1 U3 pacyéra 2 yaca B HEJIE0 , HAUMHAsi BO BTOPON YETBEPTH,

8 xmacc —2 vaca B Henenmto 70 wacos, B 9 kiacce -68 "acos; 3a kypc 7 — 9 kmacc Bcero 190
4aCOB.

2. ITnanupyemeoie pe3yiomameol uzyueHus yueonozo npeomema
Jluunoctupie: 1.

dbopMHpOBaHWE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0OyJaromuxcsi K caMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U



MO3HAHUIO, BBIOOPY JAajibHelIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe mpodeccuii u
npo(eCcCHOHANBHBIX  TPENNOYTEHHH,  OCO3HAaHHOMY  IIOCTPOCHHMIO  HMHAWBUAYaJIbHOM
00pa30BaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEIILHBIX HHTEPECOB;
dopMupOBaHHE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

dopMupoBaHHe KOMMYHHMKATHBHOM KOMIIETEHTHOCTH W OOIIEHHMH M COTPYJHHYECTBE CO
CBEPCTHUKAMH, CTAPIIMMH U MJIAJIIUMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
UCCIIEIOBATEIbCKON, TBOPUECKON U IPYTUX BUJIAX ACATEIbHOCTH;

YMEHHE $SICHO, TOYHO, TPaMOTHO HM3JIaraTtb CBOM MBICIIH B YCTHOM M ITHCbMEHHOM PeyH, IOHUMATh CMBICIT
TIOCTaBJICHHO 3a/1a4H, BBICTPAUBAaTh apTryMEHTALUIO, TIPHBOIUTH IIPUMEPBI M KOHTPIIPHMEPBHI;
KPUTUYHOCTh MBIIUICHHUS, YMEHHE paclO3HABaTh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTIINYATh TUIOTE3Y OT (PaKTa;

KPEaTHBHOCTh MBIIUICHHS, NHHIHATUBY, HAXOMYMBOCTB, aKTUBHOCTB MPH PEIICHIN T€OMETPHYECKHX 337124,
yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YJbTAT YICOHOH MaTeMaTH4eCKOn AeSTeIbHOCTH;
CIIOCOOHOCTH K SMOLMOHATBHOMY BOCTIPHSITHIO MAaTeMaTHUYeCKUX OOBEKTOB, 337124, PEILICHNH, PacCy K/ICHHIL.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMH 00y4eHNsI FTeOMeTPHU B OCHOBHOI 1IKOJ1€e ABJISIIOTCS:
Pe2YIAMUBHbBLE VHUBEPCAIbHbIE YYeOHbIe 0elUCmEUsL.

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh ANbTEPHATUBHBIC MYTH JAOCTH)KEHUS IIeNiel, OCO3HAHHO
BbIOUpaTh Hanboee 3GEKTUBHBIE CIIOCOOBI PeIIeHUs yYeOHBIX U MTO3HABATENIbHBIX 33/1a4;
YMEHHE OCYHIECTBJIATh KOHTPOJb II0 Pe3ylIbTaTy M CIOCOO0Y JCHCTBUS HAa YpOBHE
MIPOU3BOJIHLHOTO BHUMAHUS U BHOCHTH HEOOXOIMMbIE KOPPEKTHBHI;

YMEHHE aJICKBATHO OLIEHUBATh MPaBUJIHLHOCTh WM OIIMOOYHOCTH BBHIMIOTHEHUS y4eOHOMH 3a7auu,
€€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHUS;

MOHMMAHUE CYIIHOCTH aJITOPUTMHYCCKHUX MPEIIMUCAHUN U yMEHUE JICHCTBOBATh B COOTBETCTBUU
C TIPEIOKCHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUThH 1I€TH, BBHIOMpATh W CO3/1aBaTh alTOPUTMBI IS PEIlIeHUs
yueOHBIX MaTeMaTUYECKUX MPOoOiIeM;

YMEHHE IUIAHUPOBATh W OCYHIECTBISATH JIEATEIHHOCTh, HANPABICHHYIO Ha pEIICHHE 3aaad
HCCIIEIOBATENILCKOTO XapaKTepa;

NO3HABAMENbHbIE VHUBECPCAIbHbLE YYEOHbIE OClUCEUsL.

OCO3HAHHOE BJAJICHWE JIOTUYECKHUMH JCUCTBUSAMH OIpENeJeHHs] TOHATUH, 00001IeHus,
YCTaHOBJICHHS aHANIOTUH, KiIaccu(UKaIM Ha OCHOBE CaMOCTOSTEIHHOTO BHIOOpPA OCHOBAHUN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3CH;

YMEHHE YCTaHABIUBATh MPUYHMHHO-CIEJICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXICHHE,
YMO3aKII04YeHNne (HHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

YMEHHE CO3]1aBaTh, MPUMEHSITH U IPEOOPA30BhIBATh 3HAKOBO-CUMBOJINICCKUE CPEICTBA, MOJICIIH
Y CXEMBI JIUIS pEIICHHs YIeOHBIX M I03HABATEIHHBIX 3a/1a4;

dbopMupoBaHUE M pa3BUTHE y4eOHON M OOIIEMONB30BATEIHCKOM KOMIIETEHTHOCTH B OOJACTH
HCTIONIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MK T-koMmereHTHOCTH);
(dbopMUpOBaHHE TEPBOHAYAIBHBIX TPEJCTABICHUH 00 HIEAX M O METOJaX MaTEeMaTHKU Kak
VHHBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, CPEACTBE MOICITUPOBAHUS SIBJICHUI U ITPOIIECCOB;
YMEHHE BHUAECTh MAaTeMaTHYECKYI0 3a]ady B KOHTEKCTe MpPOOJIEMHONM CHUTyallMd B JPYTHUX
TUCITUTIIINHAX, B OKPYKAIOIICH KU3HU;

YMEHHE HAXOJWUTh B Pa3UYHBIX HCTOYHHUKAX WH(GOPMAIHIO, HEOOXOIUMYIO IS PEIICHUs
MaTeMaTHYECKUX MPOOIeM, W TPEJCTaBIsITh €€ B MOHSTHON (opme; NMpUHUMATH pElIeHHE B
YCIIOBUSX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;

YMEHHE TMOHUMAaTh M WCIIOJNB30BaTh MAaTEMaTHUYECKHE CPEACTBAa HATJIATHOCTH (PHUCYHKH,
YepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPAINH, HHTEPIIPETAIINH, apTyMEHTAIUH;

YMEHHE BBIIBUTATh THUIIOTE3BI NIPH PEHICHUH YYeOHBIX 3aJad M MOHHUMATh HEOOXOIMMOCTh HMX
MIPOBEPKU;




yYMEHUE NMPUMEHATh UHAYKTHUBHBIEC U JEIYKTHBHBIE CIIOCOOBI pacCyXJIEHHUH, BUICTh Pa3IUUHbIC
CTpaTeruy pemeHuns 3a1ad;

KOMMYHUKAMUBHbIE YHUBEPCAIbHbIE YieDHble 0euCmEUs.:

yYMEHHE OpraHU30BbIBATH y4eOHOE COTPYTHHYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIIEM H
CBEPCTHUKAMH: OIIPEICIIATH 1IEIIH, PAacTIpeesaTh QYHKIUU U POJIM YYaCTHHUKOB, OOIIHE CIIOCOOBI
paboThI;

yMeHHe paboTaTh B TpyIIe: HaXOAUTHh OOIIEe PEHIeHHE M pa3penarh KOHQIMKTH Ha OCHOBE
COTJIaCOBAHUS MO3UIMI U ydeTa HHTEPECOB;

CIIyIIATh MapTHEPA;

(dbopMynHpoBaTh, APryMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE.

IIpeameTHbIe:

Y4YyeHUK HAYYUTCS:
BJIAJICHUI0O 0a30BbIM MOHSATHUHHBIM amnmapaToM II0 OCHOBHBIM pa3jeiaM COAEpKaHUS;
npezcTaBieHre 00 OCHOBHBIX M3YYaeMBIX HMOHATHSX (TeoMeTpuyeckas Gpurypa, BeIMUMHA) KaKk
BOXHEHMIINX MaTEMATHYECKUX MOJENSX, IO3BOJIOIIMX OIKCHIBAaTh W HU3y4YaTb pEalIbHBIC
IIPOLIECCHI U SIBJICHUS,
YMEHHUIO paboTaTh C IEOMETPUYECKHM TEKCTOM (aHaJIM3UpOBaTh, M3BJIEKATh HEOOXOJUMYIO
MH(pOpMaLMIO), TOYHO U IPAaMOTHO BbIPA)KaTh CBOM MBICIM B YCTHOM M NMHCbMEHHOM peyu C
IIPUMEHEHUEM MaTEeMaTH4E€CKON TEPMHHOJIOIMU U CUMBOJIMKH, MCIIOJIb30BaTh PA3JINYHbIE A3bIKU
MaTeMaTHKH, TPOBOAWTH KIacCH(UKaWU, JIOTHYeCKHe OOOCHOBAHMSA, JOKA3aTEIbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;
BJIQ/ICHUIO HaBbIKaM YCTHBIX IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIUHUCIICHUI;
BJIQ/ICHUIO T€OMETPUUECKUM SI3bIKOM, YMEHHUIO HCIOJB30BaTh €ro JUIsl ONUCAHHS IMPEAMETOB
OKpPY)KAIOIIETO MHUpPA, PA3BUTHIO TPOCTPAHCTBEHHBIX MPEICTABICHUNA W W300pa3HTEIbHBIX
YMEHUH, IPUOOPETEHNIO HABBIKOB T'€OMETPUYECKUX TOCTPOCHUH;
YCBOEHHUIO CUCTEMATUYECKUX 3HAHUHN O MIOCKUX (UTYypax U MX CBOMCTBAX, YMEHUIO IPUMEHATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUUISl pELIEHHs] TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1a4;
YMEHMIO U3MEPSTH JUIMHBI OTPE3KOB, BEIMUUHEI YTJIOB;
YMEHMIO TIPUMEHATH W3YYEHHBIE IIOHATHUSA, pE3yNbTaTbl, METOABI JJs PpELIeHUs 3anad
IIPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JAWCLHUIUIMH C HCIOJIB30BAHUEM IIPU
HEO0OXOIMMOCTH CIIPABOYHBIE MaTepUabl 1 TEXHUYECKHE CPE/ICTBA.

Harasignas reomerpust

Y4eHuK HAy4YuTCH:

1) pacrno3HaBaTh Ha 4YepTEkKax, PUCYHKAX, MOJEISIX U B OKPYXKalOIIeM MHUpE IUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHEe (QUTYPHI;

2) pacnio3HaBaTh Pa3BEPTKHU KyOa, MPSMOYTOJIbHOIO Mapajieienunena, IpaBUIbHON MUPaMU/IbI,
IWIMHAPA U KOHYCa,

3) onpenenars Mo JMHEHHBIM pa3MepaM pa3BEPTKU QUTyphI JIMHEHHbIE pa3Mephl caMoi (pUrypsl
¥ Ha000poT;

4) BBIYUCTATH 00BEM MPSMOYTOJIBHOTO Mapalljiesienumea.

Y4YeHuK noJy4uT BO3MOKHOCTD:

5) BBIYHUCIATH OO0BEMBI TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTABIEHHBIX W3
NPSMOYTOJIbHBIX HapalljieNenHIeOB;

6) yriiyOUTh U pa3BUTh MPECTABIECHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpaX;

7) IPUMEHATH MOHATHE PA3BEPTKU /IS BHIOIHEHUS TPAKTUUECKUX PACUETOB.

B noBceaHeBHOI1 ;KM3HH M MPU U3YYE€HUH IPYTHX MPEAMETOB:

BBINOJIHATH MPOCTEHIIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOMMBIE B PEaTbHOM KU3HU.

I'eomerpnueckue Gurypsl



Y4eHHK HAy4YuTCH:

1) monb30BaThCS SA3BIKOM T€OMETPUM Ul ONHCAHMS IMPEIMETOB OKPYKAIOIIEro MHUpa U HX
B3alMHOI'0 PACIIONIOKEHMS;

2) pacno3HaBaTh W M300pakaTb Ha YepTEKaxX M PUCYHKAX IeoMeTpudeckue (Urypbl M HX
KOH(HUTypaInu;

3) HaxXOOUTh 3HAYEHUS JJIUH JIMHEHHBIX 3J€MEHTOB (DUI'Yp M UX OTHOILEHHS, FPAdyCHYI Mepy
yrioB ot 0 1o 180°, mpumensist onpeaeneHns, CBOUCTBA U PU3HAKU (GUTYP U UX SJIEMEHTOB,
OTHOIIEHUs (GUryp (paBeHCTBO, 1000HME, CUMMETPUH, IOBOPOT, NAapaJUIeIbHbIM EpeHoC);

4) omepupoBaTh C HayaJdbHbIMU HOHSTUSIMHM TPUTOHOMETPUM U BBINOJHATH 3JIEMEHTAPHBIC
ornepauuu HaJ QYHKUIUSAMH YIJIOB;

5) pemaTh 3a7auu Ha JI0Ka3aTeIbCTBO, OMMPAsICh HA M3YUYEHHBIE CBOMCTBA (PUTYp U OTHOIICHUH
MEXy HUIMU U IIPUMEHSI U3y4YEHHbIE METO/Ibl JOKA3aTEIbCTB;

6) peraTh HECJIOKHbIE 33a4d HAa IIOCTPOEHUE, IPUMEHSS OCHOBHBIE aJIFTOPUTMBbI IIOCTPOEHUS C
IIOMOILBIO IIUPKYJIS U IMHEUKH;

7) pewmiaTh NpoCTEUIINE MNIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.

Y4YeHHMK NMOJYyYHT BO3MOKHOCTh:

8) oOBianeTh METOJAMU pELICHHUS 3a/Jad Ha BBIYMCIEHUS M J0Ka3aTeNbCTBA: METOJOM OT
HIPOTUBHOT'0, METOJIOM MOA00MSI, METOAOM Iepedopa BApUAaHTOB U METOJIOM T'€OMETPUUYECKUX
MECT TOYEK;

9) npuobpecTu OMbIT NPUMEHEHHUS aIredpanyecKkoro ¥ TPUrOHOMETPUYECKOTo anmapara u ujei
JBUKEHUS TIPU PELICHUN T€OMETPUUECKHX 33/1a4;

10) oBnaneTh TPAAMLIMOHHOM CXEMOM pelleHMs 3a/lady Ha IMOCTPOECHUE C IMOMOIIBI0 LUPKYIS U
JMHENKU: aHaJIu3, IOCTPOEHHUE, 10Ka3aTEIbCTBO U UCCIIEJOBAHMUE;

11) HayuuTbcd peliaTh 3aaud Ha MOCTPOCHHUE METOJ0M TIE€OMETPUYECKOr0 MecTa TOYeK U
METOHOM IT0I00HS;

12) npuoOpecTd ONBIT HCCIEAOBAaHHUS CBOWCTB IUIAHUMETPUYECKHX (UIYyp € IOMOIIbIO
KOMIIBIOTEPHBIX ITPOTPAMM;

13) nproOpecTy OMbIT BHIIOIHEHUS IPOEKTOB IO TeMaM: «I eoMeTpuyecke npeodpa3oBaHus Ha
iockocTuy, «lloctpoeHue oTpe3koB 1o Gopmyiie.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp AJIsl PELICHHs TUIIOBBIX 33/1a4, BOSHUKAIOLINX
B CUTYalUsIX MIOBCEJHEBHOM KU3HU, 3a7a4 IPAKTUUECKOTO COJEPKAHUS.

HN3mepenne reoMeTpu4ecKuX BeJTHYHH

Y4yeHuk HayuuTcs:

1) ucnonb30BaTh CBOWMCTBA M3MEPEHUs JIMH, IJIOLIaJeil M YIJIOB NpH pPEUIeHWH 3ajad Ha
HaXO0X/IEHUE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPY>KHOCTH, IPayCHON MephI
yrna;

2) BBIUUCHATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (UIYp U MX YIJIbl, UCHOJIb3Ysl (POPMYJIbI JUIMHbI
OKPY)KHOCTH M JUIMHBI AYTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAeH GUryp;

3) BBIUMCIATH IUIOIMIAAN TPEYTOJbHUKOB, MPSIMOYTOJbHUKOB, MapajuleorpaMMOB, Tparenu,
KpPYTOB U CEKTOPOB;

4) BBIYUCIATH AJTUHY OKPYXHOCTH, AJTUHY AYTH OKPY>KHOCTH;

5) pemiate 3a7auu Ha JIOKa3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT JJTMHBI OKPYKHOCTHU U JITTHHBI
JyTH OKPY>KHOCTH, (hopMyI riomaaen puryp;

6) pemate NPAaKTUYECKUE 3aadyM, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX BEJINYMH
(Mcronb3ys MpH HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEICTBA).

Y4eHuK noJy4uT BO3MOKHOCTD:

7) BBUMCHATH IUIOMIAAU (GUTYP, COCTABIEHHBIX W3 JIBYX WU Oosee MNpsSMOYTrOJIbHHUKOB,
NapajuIeIOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8) BBIUKCIATH IUIOHIAJM MHOTOYIOJBHUKOB, HCIOJB3YS OTHOLIEHHS PaBHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;



9) mpuobpecTu ONBIT IPUMEHEHHUS aJITreOPanuecKoro ¥ TPUrOHOMETPUUECKOTO ammapara u uiaei
JBYKCHMS DU PELICHUM 3a/1a4 HA BBIYHCIICHHUE IJIOIAAEH MHOTOYTOJIbHUKOB.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

BBIUNCJIATh PACCTOSIHUS Ha MECTHOCTH B CTAaHAAPTHBIX CUTYyalUsAX, IUIOLIAAXW B IPOCTEHIINX
ClIydasix, IpUMEHATH (POPMYJIIbl B IPOCTEHIINX CUTYAIMSIX B IOBCEAHEBHOM KHU3HH.

Koopaunarsi

Y4yeHUK HAYYUTCH:

1) BBIUMCHATD JJIMHY OTPE3Ka MO0 KOOPJAUHATAM €TI0 KOHIIOB; BBIYUCIIATH KOOPAUHATHI CEPEIUHBI
OTpe3Ka;

2) UCTIOIB30BATh KOOPAUHATHBIM METOJ 1151 U3YYEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.
Yd4eHHK MOJYYUT BO3MOKHOCTD:

3) oBnaseTh KOOPAMHATHBIM METOJIOM PELICHUS 3a/1ay Ha BIUUCICHUE U JOKA3aTEIbCTBO;

4) mproOPECTH OMBIT UCIIOIB30BAHMS KOMITBIOTEPHBIX MTPOTPaMM JJIsl aHAJIM3a YaCTHBIX CIy4acB
B3aUMHOT'O PACIOJIOKEHHS OKPYKHOCTEH U MPSMBbIX;

5) npuoOpecTH ONBIT BBHIMOIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHrne KOOpAMHATHOTO METoja
MIPU PEIICHUH 3a/1a4 Ha BBIUMUCIICHUE U JOKA3aTEeIbCTBOY.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

pacro3HaBaTh JIBI)KEHHUE OOBEKTOB B OKPYKAIOIIEM MHUPE; - PacIO3HABATh CHUMMETPHYHBIC
burypsl B OKpy>KaroIieM Mupe.

BexkTopsl

Y4YyeHUK HAYYUTCH:

1) omepupoBaTh C BEKTOpAaMHU: HAXOJUTh CYMMY M pPa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKHU, HAXOAUTh BEKTOP, PAaBHBIN IPOU3BEACHUIO 3aIAHHOTO BEKTOPa Ha YHUCIIO;

2) HaxoIuTh U1 BEKTOPOB, 33/JIaHHBIX KOOPJIWHATAMH: AJTUHY BEKTOpa, KOOPAUHATHI CYMMBI U
Pa3HOCTH JBYX M 0OJiee BEKTOPOB, KOOPAMHATHI NMPOM3BEACHHS BEKTOpPA HA YWCIIO, MPUMEHSS
pu HEOOXOIMMOCTH COUETATENbHBIH, TePeMECTUTENbHBIN 1 paCTIPeeIUTEeIbHBIN 3aKOHBI;

3) BBIUUCIIATE CKaJIAPHOC MNPOU3ZBCACHHUEC BCKTOPOB, HAXOJUTH YroJl MCKAY BCKTOpaMu,
YCTaHABJIMBATh NEPIEHAUKYIISAPHOCTD MPSIMBIX.

Y4YeHUK MmoJyYUT BO3MOKHOCTh:

4) oBnaieTh BEKTOPHBIM METOIOM /IS PEIICHUS 3a7a4 Ha BBIYUCICHUE | JIOKA3aTelbCTBO;

5) npuoOpecTy ONBIT BBHINOJIHEHUSI MPOEKTOB Ha TeMy «lIprMeHeHrne BEeKTOpPHOrO MeToja IMpH
pELIEHNH 3a/1a4 Ha BBIYMCIICHUE U I0KA3aTENbCTBOY.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

WCIIOJIb30BaTh BEKTOPHl JUISL PELIEHUs MPOCTEUIIMX 3a4ad Ha ONpPEACIIEHHE CKOPOCTH
OTHOCHUTCJIBHOI'O IBHUKCHUA.

3. Conep:xkanue yuedHoro npeamera «I'eomerpusi».
7 knace
OcHOBHBIE CBOHCTBA NMPOCTEHIINX FreOMEeTPUYECKUX (PUTypP
Bo3HukHOBEHME reoMeTpun U3 NpakTUkU. HavanpHble MOHATHSA TUIaHUMETpuH. ['eomeTpuueckue
burypsl: Touka, mpsimas, Jiyd, IockocTb. OTpe3ok, JoMaHas. JlJinHa oTpe3ka M ero CBOWCTBA.
VYron. Buael yrioB: mpsMou, TYyNOH, OCTpbld. BenuuuHa yria u ee cBoicTBa. PaBeHCTBO
OTPE3KOB, YITIOB, TPEYTOJIbHUKOB.
CMeskHbIe U BePpTHKAJIBbHBIE YIJIbI
CMmexHble M BEpTHKAIbHBIE YIVIBI M KX CBOWCTBA. buccektpuca yria um e€ CBOMCTBA.
[TapanmnensHple npsimble. OmnpeneneHus, 10Ka3aTelnbCTBA, AKCHUOMBI M TEOPEMBI, CIIEICTBUS.
[TepnienqukynsapHOCTh MpsiMbIX. KoHTpIprMep, 10Ka3aTeNbCTBO OT TPOTUBHOTO.
IIpu3Haku paBeHCTBa TPEYroJ1bHUKOB
TpeyrosbHHUK, TPSIMOYIOJIBHBIE, OCTPOYTOJIBHBIE W TYNOYTOJIbHBIE TPEYroJbHUKH. [Ipm3Hakm
paBeHCTBA TPEYrOJbHUKOB: NEpBbI, BTOpPOH, TpeTuil. MenuaHa, OuCCeKTpuca W BBICOTA



TpeyroipHuKa. PaBHOOEIpEHHBII M PaBHOCTOPOHHHMN TpeyroibHUKH. CBOHCTBA M MpPU3HAKU
paBHOOEAPEHHOTO TpeyroyibHUKA. [Ipsimast u oOpaTHas TEOpPEMBI.

CymMa yriioB TpeyrojibHMKA

[TapamiensHple U nepecekaroniyecs npsimble. OCHOBHOE CBOMCTBO IapajuICIbHBIX IPSMBIX.
[Tpusnaku mnapamwienbHocTd npsAMbIX. CyMMma yrioB TpeyroibHHKa. BHemHuit  yroia
TPEYroJIbHUKA.

[Ipu3Haky paBeHCTBA MPSAMOYIOJbHBIX TPEYrOJIbHUKOB. IlepneHIuKynsp M HakJIOHHAas K
npsmMor. PaccrosHue oT Touku A0 mpsAMoi. PaccrosiHMe Mexay NapajlyIeIbHBIMHM IPSIMBIMU.
CBOICTBO CEpEIMHHOTO MEPIEHANKYIISIPA K OTPE3KY.

I'eomeTpuyeckne MoCTpoeHU

OxpykHOCTb U KpyrT. LIeHTp OKpy:KHOCTH, paauyc, 1uameTp. BzauMHoe pacronoxenue npsamoi
n okpyxHoctu. KacarenpHas u cekylas K OKpYKHOCTH, CBOMCTBO KacaTeIbHOU K OKPYKHOCTH,
PaBEHCTBO KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJHOW TOYKH. 3aMeyaTelbHble TOUKU TPEYTOJIbHUKA!
TOYKU IIE€PECEUYEHUs] CEPEAUHHBIX IEePIEeHAUKYIIpoB, OuccekTpuc. OKpYyKHOCTb, ONUCAHHAs
OKOJIO TpeyrojpHuka. OKpYyKHOCTb, BIIMCAaHHAs B TpeyroibHUK. OCHOBHBIE 3aJaud Ha
IIOCTPOCHHE C MOMOIIBIO LIUPKYJIS U JIMHEHKU: IIOCTPOCHHUE TPEYTOJbHUKA 110 TPEM CTOPOHAM;
yIiia, paBHOTO JaHHOMY; OMCCEKTPHCHI yIJIa; MEepHeHIUKYIsApa K TPSMOM, JEIeHHE OTpe3Ka
nonoziam. [IoHsaTHE 0 reOMETPUIECKOM MECTE TOYEK.

8 kJ1ace

YeThIpexyroJbHUKH

[TapannenorpaMmM, ero cBoiicTBa U npu3Haku. IIpsMoyronpHuK, KBaapar, poM0, UX CBOMCTBA U
npusHaku. Tpanenus, cpeiHss JUHUS Tpaneluu; paBHOOEPEHHAs Tpareuus.

TpeyrojibHuk

HepasenctBo TpeyronpHuka. 3aBUCUMOCTb MEXy BEIMUYMHAMU CTOPOH U YIJIOB TPEYrOJIbHUKA.
Teopema daneca. Teopema [Iudaropa. [Ipuznaku paBeHCTBa NPSIMOYTONbHBIX TPEYrOJIbHUKOB.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC OCTPOTr0 yIJa MNPSIMOYrOJbHOIO TPEYTOJIbHUKA U YIJIOB OT
0° no 180°; mpuBeneHne K OCTpoMy yri1y. PernieHnne npsMoyroibHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPHUUYECKOe TOXAecTBO. MDOopMynbl, CBSA3BIBAIOLINE CHHYC, KOCHHYC, TaHI€HC,
KOTaHT€HC OJIHOT'O U TOTO XK€ YIJIa.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH

Omnpenenenne naekapToBeIX KoopaumHaT. PaccrosiHue Mexny Ttoukamu. KoopauHatsl cepennHbI
OTpe3Ka. YpaBHEHUE OKPYKHOCTH. YpaBHEHUE MNpsamMoil. KoopAuHAThl TOYKH NEPECECYEHUS
npsMbIX. PacrionosxeHue nmpsiMoii OTHOCUTEIBHO CUCTEMBI KOOPAWHAT. YTI0BOH KO3 (UIIMEHT B
ypaBHeHUU nipsamoi. [lepecedenue nmpsmoit ¢ OKpYyKHOCTBIO.

JABu:xenue

[Tpumepsr nBwxenuit ¢uryp. Cummerpust ¢uryp. OceBas cuUMMETpUs U HapajUIeIbHBIN
nepeHoc. [IoBopoT 1 LeHTpanbHask CUMMETPHUSL.

BekTops!

Bekrop. lnuna (Monyns) BekTopa. KoopauHatel BekTopa. PaBeHcTBO BekTopoB. Onepanuu Hazl
BEKTOpPAMH: YMHOKEHUE Ha YHMCIO, CIOKEHHE, Pa3jIokKeHHE, CKaJSpHOE MPOU3BEACHUE. YTOI
MEXy BEKTOpaMH.

9 kaacc

Ioxooue puryp

[Tonsitue o romotetnu u momobum Quryp. [lomobue TpeyrompHUKOB. [lpu3Haku momoOus
TpeyroiabHUKOB. [loj001e MpSIMOYTONBHBIX TPEYTONBHUKOB. [leHTpalibHbIe U BIUCAHHBIE YTIIbI U
WX CBOMCTBA.

OcHoBHasl 1IeIb — YCBOUTH MPHU3HAKU TOJ00US TPEYroJbHUKOB U OTpa0OTaTh HABBIKU HX
MIPUMEHEHUS.



JlanHasi TeMa NpPaKTHUYECKH 3aBepLIacT M3Y4YEHHE IJIaBHEWIIUX BOIPOCOB Kypca T€OMETpHUU:
NPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, CyMMa YIJIOB TpeyrojbHHKa, Teopema Iludaropa.
CBoiicTBa 1MOI0OHBIX TPEYTOJIBHUKOB OYAYT MHOTOKPAaTHO MPUMEHSATHCS B JATbHEHIINX TeMax
Kypca, [03TOMY 3HAUUTEIIbHOE BHUMAaHME YJENAETCSl peIIeHUI0 33had, Ha (OpMHpPOBAHUE
YMEHMM TOKa3bIBaTh 10J00ME TPEYroJbHUKOB C UCIIOJIb30BAaHUEM COOTBETCTBYIOLUX IIPU3HAKOB
U BBIYUCIISITH 2JIEMEHTHI I01I00HBIX TPEYTOJIbHUKOB.

B nannoii Teme pazdupaercst BOpoc 00 yriax, BHHCAaHHBIX B OKPY>KHOCTb.

Pemenne TpeyroibHUKOB

TeopeMbl CHHYCOB M KOCUHYCOB. Pelienue TpeyrojbHUKOB.

OcHoBHast wLenb — IIO3HAKOMUTh YYalUXCS C OCHOBHBIMU QITOPUTMAMH  PELUEHUS
IIPOU3BOJILHBIX TPEYTOJbHUKOB.

B nanHOi Teme 3HaHMs ydalUuXcs O NPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB, O IOCTPOCHUU
TPEYrOJIbHUKOB [0 TPEM 3JEMEHTaM JIOMOJHSIOTCA O METOJAX BBIUMCIIEHUS BCEX 3JIEMEHTOB
TPEYroJIbHUKA, €CIU 3aJjaHbl TPU €ro ONpE/EICHHBIX IeMeHTa. Takum obOpa3om 0000maTCs
NpPEICTABICHUS YyYalluXcsi O TOM, 4YTO JIIOOOH TPEYroJbHUK MOXKET OBITh 33JaH Tpems
HE3aBHCHMBIMH 2JIEMEHTAMHU.

B Hauane TeMbl 10Ka3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB, KOTOPbIE BMECTE C TEOPEMOM O
CyMMY YIJIOB TPEYTOJIbHUKA COCTAaBIISIIOT alliapaT PEIIeHNs TPEYrOJIbHUKOB.

[IprMeHeHre TeOpeM CUHYCOB U KOCHHYCOB 3aKpEIUISIETCS B PEILIEHUU 3a/1a4, BOCIIPOU3BEICHUS
JI0Ka3aTeIbCTB ATUX TEOPEM MOJKHO OT yyaluxcs He TpeOoBaTh.

Cpeau 3amay Ha pelIEHHE TPEYrOJIbHUKOB OCHOBHBIMM SBIJIIOTCSI TPH, COOTBETCTBYIOLIHE
IIPU3HAKaM PABEHCTBA TPEYIOJIbHUKOB: PELICHUE TPEYrOJbHUKA IO JIBYM CTOPOHaM U YLy
MEXJly HUMH, 10 CTOPOHE M JABYM yrjiam, IO TpeM cTopoHaM. Ilpu ux peuieHun B mepBYIO
ouepeslb CleyeT YAEIUTh BHUMaHue (JOPMHUPOBAHUIO YMEHUI IPUMEHATh TEOPEMbl CHHYCOB U
KOCHUHYCOB JUIsl BBIUMCIIEHHMSI HEM3BECTHBIX AJIEMEHTOB TPEYrOJbHHKA. YCBOEHHME OCHOBHBIX
QITOPUTMOB DPELICHUS IPOU3BOJIBHBIX TPEYTOJBHUKOB IPOMCXOAMUT B XOJAE PEIICHHs 3a7ad C
YUCJIOBBIMU JaHHbIMH. IIpu 3TOM HIMPOKO MpUBJIEKAIOTCSA anreOpanyeckuil amnmapar, METOIbI
OpUOJIMKEHHBIX ~ BBIYMCICHMH,  UCMOJb30BaHUE  TPUTOHOMETPHUYECKUX  Tabmul  WIU
KaJIbKYJIATOPOB. Te€M caMbIM Ba)KHbIE MPAKTUYECKUE YMEHUS ydalluxcs MOIy4yaroT JalbHeniee
pa3BUTHE.

MHoroyrojbHUKH

Jlomanas. Beinmykibsle MHOroyronbHukud. CyMMa YIVIOB  BBIIYKJIOTO MHOTOYIOJBHUKA.
[IpaBuiibHbIE MHOTOYroJbHUKH. OKpYXHOCTb, BIHMCAHHAs B MPAaBUJIbHBI MHOTOYTIOJbHUK.
OKpy’KHOCTb, ONMCAHHAs OKOJIO IIPABWJIBHOTO MHOTIOYTOJIBHMKH. [[nvHa okpyxkHoctu. JlnmmHa
JlyTH OKpYyKHOCTU. PagnanHas mepa yria.

OcHOBHasi 1Lenb — pacIIUpPUTb W CHCTEMATU3UPOBATH CBEIECHUS O MHOTOYTIOJBHHKAX U
OKPYKHOCTSIX.

CBeneHMs 0 MHOTOYTOJIbHUKaX 000OIIa0T M3BECTHBIE ydalMMcs (akThl O TPEYroJbHUKaX U
YEeTHIPEXYTOJIbHUKAaX: TEOpEMa O CyMME YIJIOB MHOIOYTOJIbHHMKAa — 0000IlEHHE TEeOopeMbl O
CyMM€ YIJIOB TPEYTOJIbHHKA, PABHOCTOPOHHMH TPEYrOJbHUK M KBaApaT — YacTHBIE Cllydau
MPAaBWIBHBIX MHOTOYTOJIbHUKOB. W3ydenue Qopmys, CBS3BIBAIOLIIUX CTOPOHBI MPaBUIBHBIX
MHOIOYI'OJIbHUKOB C paJlycaMH BIIMCAaHHBIX B HMX U ONMCAHHBIX OKOJO HHUX OKPYXHOCTEW,
peleHre 3a7a4 Ha BRIUYMCIICHUE 2JIEMEHTOB MPAaBUIIbHBIX MHOTOYTOJIbHUKOB, JTMH OKPYKHOCTEN
U JIyT MOATOTAaBIMBAIOT allllapaT PEUICHMs 3a]1a4, CBA3aHHBIX C MHOTOIPAaHHUKAaMU U TEJIaMH
BpailleHusi B ctepeomeTpun. Ocoboe BHUMaHHE CENyeT YAEIUTh W3YYEHHIO YaCTHBIX BHJIOB
MHOT'OYTI'OJIbHUKOB: IIPAaBUJILHOMY TPEYTOJIbHUKY, KBaJpaTy, IPaBUIbHOMY ILIECTUYTOJIbHUKY.
Haomaau ¢uryp

[Inomane u ee cBoiicTtBa. Ilnmomanu npsMOYyrojgpHMKa, TPEYroJbHUKA, MapajuienorpaMma,
Tpanenuu. [lmomaan Kkpyra v ero 4acTeu.

OcHoBHas 1eab — CPOPMHUPOBATH y yUaIIMXCsl oOlee Mpe/CTaBlIeHHe O IUIOMAaAd U YMEHHE
BBIUUCIIATH IIIOMAIN QUTYP.



[lonsaTHe mIOmIAAM M €€ OCHOBHBIE CBOWMCTBA M3Yy4alOTCs C OINOpPOM Ha HarJisAJIHbIe
MPEJCTABICHUSI YYallUXCs W HUX >KU3HEHHBIM ONbIT. B TeMe moka3bIBaeTCsl CIpaBeIIMBOCTh
GbopMyInbl IS BBIYUCIICHUS IUIOMAAM TPSMOYTONBHUKA, HA OCHOBE KOTOPOW BBIBOJSATCS
dbopmyna romaaed APyrux IJIOCKUX (Guryp. ITO J0Ka3aTeNbCTBO OT YYaIIMXCs MOXXHO HE
TpeOOBaTh.

Brluncnenue mioniageii MHOTOYTOJBHUKOB W Kpyra SIBIISIETCSI COCTaBHOW YacThIO PEIICHUS
3a7lad4 HAa MHOTOTPAHHUKHM WM TeJla BpalEHUs B Kypce crepeoMmerpuu. [loaTomy npu m3ydeHuun
JTAHHOM TEeMBbl OCHOBHOE BHHMAHHE CJIEAYET YACIUTh (DOPMHUPOBAHHIO MPAKTHUYCCKUX HABHIKOB
BBIUMCIICHHSI TUIOMIAACH MIOCKUX (DPUTYDP B XOJI€ PEIICHUS COOTBETCTBYIONIUX 3a/1a4.

JieMeHTHI cTepeomeTpun. UToroBoe moBropenne Kypca reoMeTpun

Axcuombl crepeomeTpud. [lapanienbHOCTh U MEPHIEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH B
npocTtpaHcTiBe. Tena BpalieHus.

OcHOBHas 1LIeTb — JaTh Ha4YalbHOE MPEJCTABICHHE O TeIaX U MOBEPXHOCTSAX B MPOCTPAHCTBE, O
PacCIoI0KEHUHU NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

B navane tembl maercs onpeAcsieHuE MpeaMeTa CTEPEOMETPHUH, NPUBOAUTCSA CUCTEMA aKCUOM
CTEPEOMETPUH U MPUMEP JT0KA3aTEIBCTBA C KX MOMOILBIO TEOPEM.

PaccmarpuBaroTcs paziMuHbIe CIydad PACHOJIOAKEHHS MPAMBIX U TJIOCKOCTEW B MPOCTPAHCTBE.
OnpeneneHre TPOCTEHIIUX MHOTOTPAHHUKOB M TEJI BpalllGHWs IPOBOJUTCA HA OCHOBE
HAarJISIHbIX IPEACTABICHHIA.

4. TemaTH4eckoe IVIAHUPOBaHUe

Ne Tewma paznena KonnuecTBo yacos
n/n
7 xaace (52 yaca)
1-15 OCHOBHBIE CBOHCTBA MPOCTEHIITNX T€OMETPHUECKUX QUTYP 7
16-22 CMeKHBIE U BEPTUKAJIBHBIC YTJIBI 5
23-39 [Tpu3HaKH paBeHCTBA TPEYTOILHUKOB 11
40-53 CyMMa yIJIOB TpEyTroJIbHUKA 11
54-66 ["'eomeTpHryecKre MOCTPOSHUS 13
67-70 IToBTOpEeHME 5
8 kuacc (70 yacoB)
1-22 YeTbIpexyroJpHUKN 20
23-42 TpeyronbHUK 19
43-54 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH 11
55-62 JIBmxkenHme 5
63-68 Bekropsr 8
69-70 [ToBTOpEeHME 7

9 kJaacc (68 yacon)

1-15 [Tonobue duryp 15
16-26 Penienne TpeyrojabHUKOB 11
27-40 MHOroyroiabHUKU 14
41-52 [Tnomanu duryp 12
53-68 OnemeHThlI crepeoMeTpun. IToroBoe moBTOpeHNE Kypca 16

T€OMETPUH
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