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1. HoscrumenbHdaa 3aRUCKA

Pabouas npozpamma COCMAasiena Ha OCHOse.
- Qedepanviozo saxona om 26. 12.20122. 3273-03 «06 obpasosaruu 6 POy
- IIpumeprotl npozparmel no npeomemy

- Dedepanviozo 20CYOAPCMEEHHO20 CHAHOGPMA  OC

- Aemopckoii npozpammut asmopa by
Oegnadenue yHauuMucs CUCIeMOU 2e0Mempuieckux FHAHUTE Y YMEHUTU HEO

Hpazcmuqecmﬂ IHAYUMOCIb WIKOIbHO20 KYPCa 2€0M

HOBH020 0Bwez0 06pA306aANHUs, YMBEPHCOEHHO20

npuxasom Munucmepcmsa 00pa306aHUa U HAYKU PP 17.12.2010 Nel897

mysoe B. ©. Mockea IIpoceewyenue 2016
HxO0UMO 8 ROECEOHEBHOT JHCU3HY,

QUL UBYHEHUS CMEJICHBIX OUCHUNTIUN U NPOOOTIICEHUA 00pasosanusl.
empuu 00YCIOBAEHA MEM, MO €20 0BEKMoN ACIAIOMC
RpOCHpPancmeentbie (PopMbl U KOTUHECINEEHHbIE OMHOUERUA OeticiBUmMebHO20 MUPA.
Teomempuueckas noOz0MosKa #eoOXOIHAMa JUis TOHUMAHHA PHHIAIIOB YCTpOICcTBa H
HCHOJIL30BAHAA COBPEMEHHOM TEXHAKH, BOCIPHATHS HAYUHBIX M TCXHHIECKUX HOHATHI U H/ICH.
MaTeMaTHKa ABIACTCSH A35IKOM HayKd U TeXHHKH. C e¢ TOMOLIBIO MOZIENUPYIOTCA B H3YHAIOTCA
SBIICHHS B IPOIECCH], TPOUCXOASHIETO B IPHPOJE.
["coMeTpust ABISETCH OJHAM U3 OIIOPHEIX PEAMETOB OCHOBHOH IIKOJIBL: OHA 00ecTIeYHBACT U3YyICHUE IPYIHX
JMCIMIUIHH. B MepByIO o4epesis 3T0 OTHOCHTCS K IPSAMETaM ECTECTBEHHO - HAYTHOIO LKA, B
yacTHOCTH K (u3uKe. PasBuTre TOTHYeCKOro MBIILICHES YIalllnXCA IpH 00ydeHnH TeOMETPHH
cIocoBCTBYET YCBOSHHIO MPEAMETOB 'YMaHUTapHOTO IIHKIIA. TpakTiyecKAe yMEHHS U HABEIKA
TeOMETPHYCCKOTO XapaKTepa HeoOXOMUMEI IS TPY/IOBOH NEATCIBHOCTH ¥ podeccHOHANBHOH

HMOArOTOBKH ITKONBEHAKOB.

_PasBuTHe yUAIMXCS PABHIBHBIX IPEACTARICHHH O CYIIHOCTH M IPOUCXOKACHIM reOMCTPUICCKUX
abeTpakuuii, COOTHOMEHHH PEAJIbHOTO H HIEATbHOI0, XapaKIepe OTpaXkeHHil MaTeMaTHICCKOH
HAyKoH SBINCHHI B I[PONECCOB PEaNbHOTO MHPA, MECTE FEOMETPUHU B CHCTEME Hayk 1 POIIH
MaTEMATHYECKOTO MOJIEIHPOBAHAS B HAyYHOM IIO3HAHHH ¥ B IPAKTHKC cnocoOCTBYET
(hOpMHPOBAHKIO HAYTHOTO MUPOBO33PEHUA YIAIMXCA, & TAKHKE hOpMUPOBAHHIO KA4ECTB
MBIIICHHAS, HEO6XO0MMEIX /i 3/IANTAEY B COBPEMEHHOM HH(POPMAIHOHHOM o0IIecTBe.

Tpe6yst OT yualmxcs YMCTBEHHBIX U BOJIEBBIX YCHIHE, KOHUCHTPAI(HH BHAMAHHU, aKTHBHOCTH Pa3BHTOI0
BOOOPAMKEHHS, TCOMETPHS Pa3sBABACT HPABCTBEHHDIE YCPTEL IMTHOCTH (HacTOMUINBOCTD,
LEeJIeyCTPEMIEHHOCTD, TBOPUCCKYIO AKTHBHOCTh, CAMOCTOATCIIBHOCTD, OTBETCTECHHOCTD,
TpyAomoGue, NUCIHILTMHY B KPHTHYHOCTD MBIIUICHAA) B YMEHHE apI'yMEHTHPOBAHEO OTCTAUBATE
CBOM B3IVISLIBL M YOCK/IEHHS, 8 TAKKE CIIOCOOHOCTE IPUHAMATH CaMOCTOSTEIIRHBIC PELICHILS.
['eoMeTpHA CYMECTBEHHO PacUpseT KPYTro30p y4amuxces, 3HaKOMA HX ¢ UHAYKLHCH U NeXyKIneH,
knaccr(UKaIci U CHCTEMATH3aIMCH, A0CTParHpPOBAHUCM, aHanoruell. AKTHBHOE HCIIONB30BAHNE
3a7ad Ha BCEX 3Tanax y4eOHOro Ipoilecca pa3sBHBAET TBOPUCCKHAE CrIocOOHOCTH MKOJIBHUKOB.
TIpu oGyuerny reoMeTpuy (GOPMHUPYETCH YMCHIA M HABBIKKM YMCTBCHHOTO Tpyad — IJIaHUPOBAHHE CBOCH
paGOTHI, TIONCK PAMOHANBHBIX MyTeH o BEIONHEHNS, KpATHICCKad OLCHKA pe3ynsTaTos. B
1porecce 06yJeHHs I'eOMETPHH MKOIBHHUKH JOIDKHEL Hay9HThCS U3Jiararh CBOH MBIC]TH SICHO K
YICUEPIIHIBAIONIE, TAKOHAYHO ¥ EMKO, IPHOOPECTH HABRIKH YETKOrO, AKKYPaTHOTO H TPaMOTHOTO

-

BBIIIOTHEHHA MaTCMaTHICCKHEX 3aIUCEH.

Tamaas pabodas IporpaMmMa OPUCHTHPOBAHA Ha HCHONE30BAHHE yueGHEKOB: ['eoMeTpHs 7-9 aBTOPCKOTO
xomnextupa Aranacsu JI. C., Bytysos B, @ u 1p.

KJ1acc KoniuecTBo 9acoB B KonmyecTBo yueOHBIX KonuuecTBO 4acoB B roj
HEJIeIIo HCJIENTb

7 2 34 68

8 34 68

9 2 34 68




YMK:
Teomerpust 7-9 Atapacss JI. C., Byrysos B. @. u nip Mocksa IIpocsemenue 2015

2. [nanupyemvie pe3promamst 0c60enuA y4edHoz0 npeomema.

IIporpamMma oGecliedHBaeT AOCTHEHHUE CeYIOIMX PE3YIBTATOB OCBOCHNA 00pa30BaTENbHON IPOrpaMMe!
OCHOBHOTO 00IIero 00pa3oBaHus:

JIAYHOCTHBIE:

1) hopMHPOBAHIC OTBETCTBEHHOTO OTHOIICHHAS K yIEHHIO, TOTOBHOCTH K crocoOHOCTH 00yJaloIUXC K
CaMOPA3BUTHIO ¥ caM00OPa30BANHIO HA OCHOBE MOTHBAIMH K 0BY4EHHIO | TIO3HAHMIO, BEIOOPY
nanpHelimero obpazoBaHus Ha 6a3e OPHEHTHPOBKH B MUPE npodeccuii 1 npodhecCHOHATPHEIX
TIpe/IIOUTERHMiE, OCO3HAHHOMY NOCTPOSHHIO HHMBHY/IHON 00pa3oBaTeIbHON TPACKTOPHH C
y4&TOM YCTOHUMBAIX MMO3HABATEIIPHBIX HHTCPECOB;

2) GopMEPOBAHKE NENOCTHOTO MEPOBO33PEHMS, COOTBETCTBYIOMIETO COBPCMEHHOMY YPOBHIO PasBHTHA HayKH
M 00INeCTBeHHOH TPAKTHKH

3) hopMEpPOBAHAE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIISHHH H COTPYAHIIECTBE CO CBCPCTHHKAMH,
CTAPIIMMHE H MJIAAIIAMH 00pasoBaTeNbHOM, 00MECTBEHHO HOJIE3HOM, y4eOHO-HCCIen0BaTCIbCKOM,
TBOPYECKOH U IPYTHX BUAAX NEATCIBHOCTH;

4) yMcHHE ACHO, TOYHO, TPAMOTHO M3/1araTh CBOM MBICIIH B yCTHOM I [HCHMEHHOM peyH, TOHKMATE CMBICTT

. HOCTABJICHHOH 3a/1aul, BHICTPAHBATE APTYMEHTAUMIO, IPHBOIUTE IPHMEPEL H KOHTPIPHMEPEIL;

5) KPUTHYHOCTE MEIIIEHHS, YMEHHE PACTIO3HABATE JOTHYECKH HEKOPPEKTHAIC BBICKA3BIBAHUA, OTIHYATE

rHIoTe3y OT (axT;
= 6) KPeaTHBHOCTE MBIILIEHHS, HHAITHATUBY, HAXOYUBOCTh, AKTHBHOCTH IPH PEINCHAN reOMETPHHECKHX 3a/1a1;

7) yMeHHe KOHTPOJIMPOBATh HPOIECC M PE3yNIbTaT yaeGHOH MareMaTH4ecKol AeaTCIhHOCTH;

8) COCOBHOCTE K 3MOLMOHATEHOMY BOCHPHATHIO MATEMATUISCKHX 00BEKTOB, 33724, pelnenuii, paccyxncHuii;

MeTanpeaMeTHbIe:

1) yMeHHEE caMOCTOATE BHO INIAHMPOBATh ATbTEPHATHBHEIC IYTH JOCTHKCHUA LETH, OCO3HAHHO BHIOMpaTH
Hanbonee > PekTHBHEE CHOCOOH peleHus y4eOHbIX U [103HaBaTeNbHEIX 3a/1a4;

2) yMeHHe 0CYIECTBISATh KOHTPONE [0 Pe3y/IbTaTy i [0 CIOCO0y NEHCTBHA Ha yPOBHE IPOA3BONLHOTO

= BHHMAHHUS H BHOCHTE HEOOXOINMBIE KOPPCKTHBEI,

3) yMeHHE aIeKBAaTHO OLUEHNBATh MPABANBHOCTD HJIH OIIHO0Y-HOCTh BHIIONHEHHA y4yebuoit 3anaum, e

= 06BLEKTHBHYIO TPY/I-HOCTE U COGCTBEHHBIE BO3MOXHOCTH €& PeIcHHA;

4) 0CO3HAHHOE BIIAICHHE JIOTMYCCKIMHA JeHCTBHSIMH OTIPETIENeHHs! IOMATHI, 00001IeHHs, yCTAHORIICHIL
AHATIOr Wi, KTacCH-(hMKalAK Ha OCHOBE CAMOCTOATENLHOIO BhIO0OPA OCHOBAHHH H KPHUTCPUEB,
YCTAHOBJICHHS POINOBUAOBHIX CBA3CH;

5) yMeHHE yCTAHABINBATH IPHHMHEO-CIIEACTBCHHbIC CBSA3H, CTPOMTE JIOTHISCKOS PacCyKACHHC,
yMoO3aKmodenne (MHAYKTHB-HOE, NEAYKTHRHOE U II0 aHANOTHH) I BRIBOTIBI;

6) YMCHHE CO3IABATH, IPHMEHSTH H IIPeoOpasoBEIBATE 3HAKORO--CHMBOTHUCCKHE CPEIICTBA, MOJCIH 1 CXCMBL
1711 pelleHnd yaeOHBIX ¥ 1103HaBaTeNbHBIX 33/1a4;

7) yMEHHE OpraHU30BEIBATE YIeOHOE COTPYAHAYCCTEO H COBMECT-HYIO IEATENBHOCTE ¢ YIUTCICM H
CBEPCTHUKAMH: ONPEAE-JIATE IC/H, PACHPENe/ AT GYHKIHA U POIIA YUaCTHHKOB, o0rmue crioco0sl
paGoThI; yMeHHe paGoTaTh B IPYIIIC: HAXO0-IATh 00IIee pelieH e i pa3pernaTh KOHGIUKTEH Ha
OCHOBE COTIACOBAHMSI TIO3MINHI ¥ yIETa HETEPECOB; CIYLIATh NapT-HEPa; GOpMyTHPOBATS,
apryMeHTUPOBATL H OTCTAHBATH CBOE MHCHHE;

8) bopmmpoBanKe 1 passuTHe yIeOHOH H OOIETIONE30BATEIBCKOH KOMIICTEHTHOCTH B o0nacT HCHOIB30BaHNUA
HHGDOPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOMOTHI (MK T-koMnereHT-HOCTH );

9) hopMHpOBaHKE MEPBOHAYANBHEIX IPEJICTABICHHM 00 UIesIX ¥ 0 METONAaX Ma-TEMATHKY KaK 00
YHHBEPCATLHOM S3HIKE HAYKH U TeXHHKH, O CPEICTEE MOZCIHPOBAHIS ABICHAHR H MPOLECCOB;

10) ymeHue BHAETh MATEMATHYCCKYIO 3a7laYy B KOHTEKCTE IPOOICMHOM CUTYAllMH B IPYTHX JUCIHILIMHAX, B
OKpY KaOLLEH JKH3HH,

11) yMeAHe HAXOAUTE B PA3THIHBIX HCTOYHHKAX HH(OPMALIHIO, He-00X0AUMYIO A peICHHS
MATEMATHUECKHX HPOOIIeM, B TIPEA-CTABIATE e B IIORATHOH GopMe; TPHHAMATD PEIIEHHC B
YCII0-RHSIX HCTIOMHON U W30BITOUHOM, TOUHOH U BEPOATHOCTHOH undopmanuu;

12) ymMenue NOHUMATh M HCIIOJIB30BATh MATEMATHIECKHE CPEACTRA HANIIHOCTH (pucyHKH, YepTEXKH, CXEMEI H
Jp.) WIS BWILTIO-CTPAIMH, HAETEPIPETAIIHY, apTYMCHTAIMH,;



13)ymeHKe BBIABATAT THIIOTE3H! IPH PEIICHAN y4eGHBIX 3024 H IOHAMATh HEOOXOAMMOCTD HXTIPOBEPKH,

14) ymeHue IPAMEHAT HHAYKTUBHBIC H JE/lyKTHBHBIC croco6Bl paceyKICHHH, BULETh Pas3iIHbic CTPaTeruu
pelIeHus 3a1ad;

15) moHMMaHKE CYLIHOCTH aIrOPUTMHYCCKHX IpeANUCaHil B yMe-HUE AeiCTBOBATE B COOTBCTCTBUA C
IpeINIOKECHHBIM AlIT0-pPUTMOM;

16) yMeHHe caMOCTOATENBHO CTABATD IENH, BEIOHPATh U CO31a-BATE AITOPHTMEI VD PELICHIA yueOHBIX
MaTeMaTHIEeCKUX IpodieM;

17) yMeHHeE IUIAHEPOBATH | OCYIIECTBIATH ACATEIbHOCTE, HANPAB-ICHAYIO HA PCIICHUC 3a]1at
HCCIIEIOBATENBCKOIO XapaKTepa;

npexMeTHbIC:

1)oBrazeHue 5a30BBIM MOHATHIHBIM dNIAPaTOM TI0 OCHOBHEIM pa3/ienaM CONCPXaHHN; IIPCACTABICHHC o6
OCHOBHBIX H3y4ae-MBIX TIOHATHAX (YHCII0, reoMeTprIecKas QUrypa, BeKTOp, KO-OpJWHATHI) KaK
BAKHEHINTIX MATEMATHIECKHX MOCIIAX, IO-3BOJIAIOMKX ONHUCHBATh M U3Y4aTh pealbHLIC
IPOLECCH] B ABICHUS;

2) yMeRHe pabOTaTh ¢ FEOMETPHIECKHM TEKCTOM (aHAIH3KPO-BaTh, A3BICKATH HeoOX0IUMYH0 HHHOPMAITHIO),
TOYHO ¥ FPa-MOTHO BEIPAKATH CBOM MEICIH B YCTHOH M MICHMEHHOH pedl ¢ NPUMCHEHICM
MaTeMaTHYeCKOi TEPMHUHOJIOTHH 1 CHMBOJIM-KH, HCTIOJE30BATh PA3IHIHEIC A3BIKH MATCMATHKH,
IIPOBOUTH KIacCH(UKAIIH, TOTHYECKHE 000CHOBAHI, I0KA3aTENLCTBA MaTeMATHICCKAX
yTBEPKICHUH;

_3)oBnajeHne HABEIKAMH YCTHBIX, MHCHMEHHEIX, KHCTPYMEHTAIb-HBIX BEIUHCIICHHH;

4) OBNIAJIEHHE TEOMETPHYCCKHAM S3HIKOM, YMEHHAE HCIIQJIB30BATE €T0 [ OMUCAHNSA NPSAMCTOR OKPYKAIOIIETO

MHpa, pa3-BETHE IIPOCTPAHCTBEHHBIX IPSACTABICHIH U H300pasHTe/b-HbIX YMEHHH, upuobpereHue
: HABBIKOB TEOMETPHICCKUX O-CTPOSHHUH;

5) ycBOEHHME CHCTEMATHYECKHX 3HaHMI O INOCKMX (QUrypax i HX CBOMCTBAX, & TAKKE Ha HAITITHOM YPOBHC —
0 NpOCTEHIMIX MPOCTPAHCTBEHHBIX TEIAX, YMCHUE IPUMEHATE CHCTEMAaTHe-CKUC 3HAHNA O HHX
1719 PEIIeHAS reOMETPHYECKHMX M MIPAKTH-4ECKHX 3a/1a1;

6) yMEHHE H3MEpSTh JUTMHBEI OTPE3KOB, BETHIHHE] YTJIOR, HCTIONb-30BaTh (POPMYJIBI I HAXOXKICHH
IepEMETPOB, TLTomael 1 0GbEMOB FeOMETPHYSCKHX QHTYD;

7) yMeHuUe IPUMEHATE U3ydeHHEIC IIOHATHSA, Pe3YIbTATHL, METO/IB! I PEIICHUSA 332" IIPaKTHYECKOro

- XapaKTepa # 3184 U3 CMCHKHBIX JMCIHIUTHH C HCIIOJB30BAHMEM IPH HEOOXOMMMOCTH CIIPABOTHBIX
MaTepHaNIOB, KAIBKYJIATOPA, KOMOBIOTEpa.

T waace

Haraspnas reoMeTpas

BLIOycKHHK HAYYHTCS:

1) paciiosHaBaTh Ha MepTeKax, PUCYHKAX, MOJCILIX H B OKPYKAIO-IIEM MUPE IUIOCKHE H IIPOCTPAH CTBCHHEIC
reoMeTpudgeckue Gpu-rypes;

2) BBEUHCIITH 0OBEM NIPIMOYTOIBHOTO TTAPaICICITMIICIA.

BrInycKHHK BOJYYHT BO3MOKHOCTD:

3)BBIUHCIATE 0OGBEMEI IPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (QHIyp, COCTABICHHBIX W3 HIPAMOYTONBHAX
HapauieIeuIeIoB.

I'eomerpudeckue GUryphl

BhInmycKHHK HAYUHTCH:

1) OMBE30BATHCS A3BIKOM TCOMETPHH JUIS OIMCAHHS NPESMETOB OKPYIKAFOIIEro MHpa i X B3aHMHOTO
PACIIOIOKCHHMS;

2)pacmosHaBaTh K H300paXkaTh HA YEPTEKaX H PACYHKAX I€0-METPHHECKHC (Gurypsl ¥ 41X KOHGQHTYPAIMY,

BBy CKHHK HOJIYIHT BO3MOKHOCTH:

3)ORJIAKETh METOIAMHU PELICHHS 3327 HA BRIMHCIICHHS ¥ JI0-Ka3aTeIbCTBA: METOZIOM OT HPOTHBHOTO, METOAOM
niepebopa BapHAHTOB.

WsMepeHHe reoMeTPHIECKHX BeIHTAH
BhInycKHHK HAYYHTCH:



1)HCIIOIB30BaTh CBOHCTBA H3MEPEHIS TUIHH, mromazeii ¥ YIIOB IPH PEISHAHN 3a/1ad HA HAXOXACHUE JUHHBL
OTpe3Ka, TH-HBI OKPYKHOCTH, JUIMHBI yTH OKDPYXHOCIH, TPaIyCHOH MEPHI yTJa;

BeinycKHHK NOJYYMHT BO3MOKHOCTE:

2)BHMUCIATH LIOMATH GUTYP, COCTABICHHBIX H3 [IBYX MK 60-1ee IPAMOYTOIBHHKOR, , TPEYrOMEHUKOB.

8 xirace

Haraaauas reoMeTpHs

BuinycKkHHUK HAY9HTCH:

1) pacro3HaBaTh HA YEPTEXKaX, PUCYHKAX, MOZCIAX U B OKpPYXKAFO-TIEM MHPE ITOCKUS H IPOCTPaHCTBCHHBIE
reoMeTpHUeckue GU-TYPEL;

2)onpeneNsTs o IMHSHHBIM pa3MepaM pasBEpTKE QHryphl TU-HelHbIC Pa3sMEpPEI camoi (urypsl 1 Hao00poT;

BoIIyCKHHK MOJIYYHT BO3MOKHOCTE:

3) BEMHCTATH OOBEMBI IPOCTPAHCTBCHHBIX TCOMETPHICCKUX duryp, COCTaRICHHBIX 13 IPAMOYTOJIBHEIX
HapaJLeaeIHIIeIoB;

TeomerpuuecKkue (PUrypsl

BpinycKHHK HAYSUTCH!

1)HaxoauTb 3HAYCHHS JIMH TMHCHHBIX MICMEHTORB (uryp ¥ MX OTHOMICHHS, MPATyCHYIO MEPY YINIOB OT 0 mo
180°, npuMeHss ONpeCNeH A, CBOMCTEA K IPH3HAKH GUryp ¥ UX 3J€MEHTOB, OTHOILCHHS buryp
(paBeHCTRO, IOJI00NE, CHMMETPHH, IIOBO-POT, apaUiebHEIH TEPEHOC);

Boluy CKHHK HOIY4YHT BO3MOKHOCTh:

2)0OBIaeTh TPANHIHOBHOMN CXeMOH PEINeHH 3371a4 Ha [10-CTPOCHHC C TIOMOLIIBIO IAPKYIS M TUHEHKH: aHATH3,
- HOCTPOEHHE, JOKa3aTeIbCTBO H HCCICIOBAHHS.

-

H3MepeHHne reoMeTPHHECKNX Be,THTHH

BoiyCKHHK HAYYHTCH!

1)BEIMHCIIATS JUTMHEL IMHEHHBIX WIEMEHTOB (GUIyp M MX YTIIBI, HCTIONB3YA (bopMyIIBL JUTHHEI OKPYKHOCTH H
JUIFLEBE JIyTH OKPYXHOCTH, GopMyJs! Tomaneit Guryp;

2)BEIYHCIIATS ILIOMAM TPEYTOMTEHHKOB, IPAMOYTONEHUKOB, apaIenorpaMMoB, Tpanelyit, KpYToB 1

i CEKTOPOB;

BuInycKHAK HOJY9HT BO3MOMKHOCTD!

7)8BIMHCIATE IIOMAH QUryp, COCTABIEHHEIX U3 IBYX HIIH fomee IPAMOYTONBHHKOR, TapayIenorpaMMOB,
TpeyroIbHHKOB.

9 knace

HarasaHas reoMeTpHs

BhINYCKHHK HAYTHTCH:

1) pacmo3HaBaTh Ha HEePTEKaX, PUCYHKAX, MOJIEILIX H B OKPY)KAIOIIEM MHUPE INIOCKHC 1 IPOCTPAHCTBEHHLIC
TCOMETPHYECKHE QU-TYPHI;

2)pacIo3HABATE Pa3BEPTKE Ky6a, MPIMOYTONLHOTO IapayliesIeTnIiea, IpaBAIBHOM THPaMHALI, HHTHHAPA 1
KOHYyca;

BpInyCKHHK HOTY4IMT BO3MOKHOCTD:

3)BBYHCIATH O6BEMBI IPOCTPAHCTBCHHBIX [€OMETPHISCKAX ¢uryp, CocraBIeHHBIX K3 MPAMOYTOJBHBIX
HapaUICElAIIE 0B,

4)yrTyGuTh M PasBUTH IPEJCTABNEHUS O IPOCTPAHCTECHHEIX TCOMETPHICCKIX dburypax;

5)[PUMEHSTH NOHATHE PA3BEPTKH [UIS BEILIOHEHHS IPAKTHICCKIX pac4&ToB.

T'eomeTprucckne (parypsl

BbInycKHUK HAYIHTCH: _

1)OMepHpOBATE ¢ HAYANGHBIMA TIOHATHIMH TPHTOHOMETPHH M BHIIOJIHATS 9JIEMEHTAPHEBIE OlIEPAIlHH HA
(GYHKIAAMH YTTIOB;

2)pemmars 3a7a9d Ha JOKa3aTeNbCTBO, ONEPAsiCh Ha H3Y4CHHbIC cBoiicTBa GUryp U OTHOIIECHHA MKy HUMH H
IPUMEHSA H3YIeHHBIE MCTO/IBI JIOKA3aTebCTB; :

3)peruath HeCIOXKHBIE 3a71a91 Ha IOCTPOSHUE, IPHMELs OCHOBHLIC anrOPUTMBL IOCTPOCHHS C IOMOIIBIO
THPKYIS U THHSHKH,



4) pemath NpocTeHnue MIaHIMETPHICCKHC 3a7a4yd B IIPOCTPAHCTBE.

BhITYCKHMK M0Ty4HT BO3MOKHOCTE:

5)oBIaJ[eTh METOJIAME PENICHHU 33721 Ha BLIUMCIICHNS ¥ TOKA3aTEIbCTRA: METOOM OT HPOTHUBHOTO, METOZOM
nomo6usi, METOAOM repebopa BapHaHTOB U METONOM reOMETPHUECKAX MECT TOYEK;

6)proGpecTH OULIT IPAMEHEHHS anredpanyecKoro ¥ TPHTOBEOMETPHHYCCKOTO annapara i HaeH JABHKCHUS [IPH
peleHuY TeOMETPHYIECKAX 38718,

7)oBNALETH TPAAIHOHHOU CXeMOH peIIeHHs 3344 Ha HOCTPOSHHE ¢ MOMOTHIEIO MUPKYJSL ¥ TUHCHKH: aHaNN3,
IOCTPOEHHE, JOKA3aTeNbCTBO H HCCICIOBANNRE,

8)sayuuThCA PeINaTh 3a/ja4H Ha NOCTPOCHUE METO/IOM F€OMETPHYECKOro MeCTa TOUEK B METO/I0M noao6mus;

9)aproGPECTH ONMBIT HCCIENOBAHAL CBOMCTB IIAHUMETPHYECKAX (PUTYP C IOMOIIBIO KOMITBIOTEPHBIX
IpOTPaMM;

10)nproBpecTH OTBIT BHIIOIHEHHA HPOCKTOB 110 remam; «['eoMeTprIcCKUe Mpeodpasopanys Ha MIOCKOCTH,
«ITocTpoeHHE OTPE3KOB TI0 HopMYIeY.

H3mepenne reoMeTPHUECKHX BeJINIUH
BoinycKBHK HAYUMTCH:
1)BBEIMMCIATE JIOIA/H TPEYTONBHHKOB, HPAMOYTOBHHKOB, HAPALICIOrPaMMOB, Tparenyii, KpyroB 1
CEKTOPOB; '
2)BEIMUCIIATD JUTHHY OKPYXHOCTH, JUTHHY yTH OKpYIKHOCTH,
~ 3)pelarh 3a/ja9¥ Ha JOKa3aTENBCTBO C HCTIONE30BaHHEM (GOPMYJ JUTMHEI OKPYXHOCTH ¥ JUTHHEL JIYTH
) OKpYKHOCTH, hopMyn mio-Tnasel Guryp;
4) pemath TPaKTHIECKAS 3aa1H, CBA3aHHEIC C HAXOXKICHHEM TeO-METPHYCCKAX BEIUIHH (ACTIONB3Ys IPH
: HeoOXOMUMOCTH CIIpa-BOYHUKH U TEXHMYICCKUES CpencTBa).
BbIy cKHAK HOJYTHT BO3MOKHOCTD!
5)BEIHCIATS [UIOTAMN (PUCYD, COCTABIEHHBIX A3 ABYX MM Go-nee IPAMOYTONbHHEKOB, HAPAILIC/IOrPAMMOB,
TPEYrONBHUKOB, KPYTa H CEKTOPA;
6)BBIYMCIITH TLIOMIAIH MHOIOYTOIBHHKOB, UCTIOJB3YH OTHOIIE-HHAS PABHOBSIHKOCTH H PaBHOCOCTABICHROCTH,
7)nproOpeCcTH ONBIT NPAMECHCHHAS areGpaHYecKoro M TPUro-HOMETPHIECKOro annapara ¥ unell JBHKEHUA IpU
pelICHHH 3a71a4q Ha BRIYHCIIEHAS nnomanei MHOrOyTOJIBHHKOB.

Koopaanatel

Buimy CKHHRK HAYTHTCH:

1) BEMUCIIATS JUTHHY OTPe3Ka IO KOOPAHHATAM €70 KOHIIOB; BEI-GHC/INTH KOOPIWHATEI CEPEIUHb] OTPE3KA;

2)HCIIONB30BATH KOOPAUHATHEIH METO/ NI A3y ICHUA CBOMCTB IIPAMBIX U OKPYXKHOCTEH

BhIllyCKHEK HOJIY9HT BO3MOKHOCTS:

3)oBJazeTh KOOPAMHATHEIM METOJOM PEIICHUA 3a/1ay4 HA BHI-UMCIEHHE U JIOKa3aTeIbCTRO,

4)mpuoBpecTy ONBIT MCIOIB30BAHMS KOMILIOTCPHEIX IPO-TpaMM JUIsl 3aHANTH3a YACTHBIX CIIyHach B3aMMHOI'0
PACTIONO-KCHAS OKPY)KHOCTSH H IPAMBIX;

5)MproGPECTH OTLIT BHIIONHCHHS IIPOCKTOB Ha TEMY «Tlpr-MeHeRAE KOOPTUHATHOTO MCTO/A TiPH PeIeHHH
3a/(a4 HA BLIYMCJICHUE H JIOKA3aTEJIECTBOY.

BexTopbl

BoinycKHUK HAYIHTCH:

1)onepHpoBaTh ¢ BEKTOPaMH: HAXOMHTh CyMMY H PasHOCTD JIBYX BEKTOPOB, 3a/IaHHBIX reOMETPHUCCKH,
HAXOJ(ITh BEKTOD, PABHEIA ITPOM3BENICHIIO 32/[aHHOTO BEKTOpPA Ha YHCIIO;

2)HaXOUTh /IS BEKTOPOB, 3ARAHHBIX KOOP/IUHATAMH. JUTAHY BEKTOpa, KOOPAKHATEL CYMMbI 1 pa3HOCTH IBYX u
Golice BEKTOPOB, KOOPAMHATBI TIPOMSBECHIS BEKTOPA HA THCIIO, TpUMEHsI [IPH HE0GX0IMMOCTH
COUETATENbHBI, TEPEeMECTHTENbHBIA B pacmpe-ZIeNUTEbHBIH 3aKOHBY;

3) BEIMHCIATE CKAJLIPHOE IPOH3BEICHHC BEKTOPOE, HAXOJUTh YTOJl MCXKEY BEKTOPAMH, yCTAHABIMBATE
HepPICHAHKYJIAPHOCTD IPs-MBIX.

Buiny cKHUK HOJY4HT BO3MOXKHOCTD:

4)oBIaneTs BEKTOPHBIM METOROM [U1d PETICHIA 3a71a9 HA BEYUCICHAC U [(OKA3aTEIbCTBO;

5)Ipro6pPECTH OIIBIT BHIIONHEHAS IIPOSKTOB HA Temy «ITpHMEHEHHE BEKTOPHOTO METO(A IIPH peIIeHHH 33129
HA BHI-UMCICHUC U JIOKA3aTCIbCTBON.



1. OleHKa NMACHMEHHBIX KOHTPOILHBIX pador 06ydatomuxcs 0o MATeMaTHKE.
Omeem OUeHUBAEMCA OMMEMKOIL «3», ecnu:
paboTa BEIIOJHCHA IIOTHOCTEIO;
B JTOTHYECKHX PACCYKACHHAX H 00OCHOBAHNH PEIICHUS HET rpoGeroB B OIAOOK;
B pEIIeHUH HeT MaTeMaTHIeCKUX onmboK (BO3MOXKHA OIHA HETOYHOCTD, ONKCKA, KOTOPad HE
JBISETCS CIEICTBEEM HE3HAHHS MM HETIOHUMAHHS Y4eOHOTO Mareprana).
Ommemxa «4» cMagumca 6 CeOyIoUIUX CIYHaRX:
paboTa BEITOIHEHE [TOIHOCTEIO, HO 06OCHOBAHHS INACOB PEIICHHSA HeJOCTATOUHEI (ECIH YMEHHE
06OCHOBLIBATD PacCyKICHH HE SBIUUIOCH CHENHATBEHBIM 0OBEKTOM TIPOBEPKH);
JOTTYIIEHE] O/THA OIIMOKA MM eCTh iBa — TPH HexoudTa B BHIK/IA/IKAX, PACYHKAX, YePTeKax K
rpadpkax (€CiH STH BU/IE! paboT HE SABJIAIUCH CHICIHATLHEM OOBLEKTOM IIPOBEPKH).
OmmemKa «3» CIAeUmMc, eciu:
HoTyIIeHo Gonee onoi omuOKu Hii Gonee ABYX — TPEX HEJI0METOB B BEIKJIA/IKaX, YepTeKax HIIH
rpaduKax, Ho o0ydatomuiics obnanaer 06I3aTETbHEME YMEHHAMH IO TIPOBEPAEMOiE TEME.

OmmemKa «2» CHagumca, ecii:
JOTIYLICHBI CyINEeCTBCHHRIS OINMOKH, IOKa3aBIlKe, 9To 00yJaromyiics He obnanaer 00A3aTeIBHEIME
YyMEHHAMH [0 JaHHOM TeMe B IOIHOH Mepe.
A1H paboTa MoKa3ana MoJIHOe OTCYTCTBHE Y ofyuaromierocs 00sA3aTeNbHEBIX 3HAHUA H YMEHHH 110
IpoBepsieMoli TEME MK 3HAYUTEIbHAS 1acTh paboTHI BHIIONHEHA HE CAMOCTOATEIBHO.

VauTes MOXKeT HOBBICHTS OTMETKY 33 OPUIHHAIBHBIA OTBET HA BONPOC KN OPHIHHAIILHOC
pellEHHE 33,1a4H, KOTOPBIE CBHETEIBCTRYIOT O BEICOKOM MAaTeMaTHYCCKOM Pa3BHTHH
obyuaromerocs; 3a pemenne Goiee CIIOMKHOM 3aaw/ MJIH OTBET Ha 0oee CIIOXKHBIH BOIIPOC,
TIPEJIIOKEHHEIE 06y YalomeMyCs JOTIOHATEILHO TTOCIC BAINO/THEHM UM Kakux-iu0o APYTHX
3aIaHuH.

2.0neHKa YCTHLIX 0TBeTOB 00y4Jalomnxcs o MaTeMaTHKe
Omeem OUEHUBALHCA OMMEMKOU «5», eci yUeHUK:
TIOJIHO PAcKpBUI COASPKaHUE MaTepyana B o6BeMe, IIPELyCMOTPEHHOM IPOTrpaMMOH U y4eOHHKOM;
H3JI0KHJT MATEpPHUAIl IPaAMOTHEIM A3BIKOM, TOUHO HCIIONB3YST MATCMATHHCCKYIO TEPMHHOTIOTHIO H
CHMBOJIIHKY, B ONIPEJENECHHOM JIOTHYECKOH ITOCIEXOBATENLHOCTH,

B TPABUIIBHO BEIMOIHMI PHCYHKH, ISPTENKH, rpaduKy, CONyTCTBYIOIUE OTBETY;

0KAa3all YMEHHE HIUTIOCTPHPOBATE TeOPHIO KOHKPETHRIMA IIPUMEPAMH, HPUMEHATS €€ B HOBOI
CHTYALWH [IPH BHINOJIHEHHH [TPAKTHIECKOTO 3ajatus;
IPOAEMOHCTPHPOBATI 3HAHME TCOPHH PAHCE W3y CHHBIX COMYTCTBYIOIIUX TeM, CPOPMHPOBAHHOCTE
1 YCTOWYHBOCTD HCIIONBL3YEMBIX IIPH OTBETE yMEHHH 1 HABBIKOB;
OTBEYAJ CAMOCTOATENIBHO, 063 HABOAMHX BOIIPOCOB YIUTEILT;
BO3MOIKHEI O/IHA — JIBE HETOYHOCTH fIPH OCBEIEHIE BTOPOCTEIICHHBIX BOIPOCOE MITH B BLIKIIATKAX,
KOTOPEIE YUEHHK JIETKO MCIIPABHIL JFOCIIC 3aMeUatusl yHHTCILA.
Omeem oyeHuBaenica OMMemKol «4», eciiu yOOBNeneopAEHt 6 OCHOGHOM mpeboeanuim Ha
OUEHKY «5», HO npU 2MOM UMeem 0OUH U3 HEOOCMAMKO8!
B H3JI0IEHHA NONYIIEHE] HeOGonbIe Ipobessl, He HCKa3UBINeS MaTEMAaTHIECKOE colepKaHne
OTBCTA, ,
FOTIYIIEHEL OAMH — JBa HeJ0UeTa MPH OCBEIICHHH OCHOBHOTO CONCPIKAHIT OTBETA, HCIPABICHHEBIC
mociie 3aMeYaHAs YIUTEI,
JOnYMeHH omubKa ui 6osee ABYX HEOUYCTOB IIPY OCBSIICHAN BTOPOCTENEHHBIX BOIPOCOB HITH B
BEIKJIANIKAX, JIETKO UCIIPABICHHBIC IOCIE 3aMEIaHus YIHTCIL.
Ommemra «3» CIAGUMCA 8 CACOYIOULUX CIIYHAAX?
HETOJIHO PACKPEHITO CoJepkaHie MaTepyana (comeprkanie H3TOXEHO HparMeHTapHo, HE BCELA
TIoCIeIOBATENBHO), HO OKA3aHo 00lilee NOHUMAHKE BOTIPOCA U IPOJICMOHCTPHPOBAHE] YMEGHHUS,
JAOCTATOYHEIE [ YCBOSHHS IPOrPaMMHOTO MaTepraia (onpenenensl «TpeGoBaHUIME K
MATEMATHYECKOH IOTOTOBKE YUalUXCsa» B HACTOAMICH POrpaMMe 110 MATECMAaTHKE);
AMENTHCH 3aTPYIHEHUA WIH JOIYITEHB OLIHOKY B OTIPETICNCHUH MATEMATHYECKOM TEPMUHOIOTHH,
uepTeNnax, BHIKIIANKAX, MCIIPABICHHBIC IOCIE HECKONBKEX HAROIIIIMX BOIPOCOB YUMUTEL;
YYEHHK He CIPABAIICS ¢ IPUMEHECHHEM TCOPHU B HOBOM CHTYAl[UH HPH BEITOJHEHUH



IIPaKTHUECKOTO 3aIaHMS, HO BRIMONHEI 33JaHHs 00S3aTe/IbHOIO YPOBHS CIIOXHOCTH O TaHHOH
TEME;

TIPH JIOCTATOYHOM 3HAHHH TEOPETHYECKOTIO MaTepHaia BbITBICHA HEAOCTATOMHASA
c(hOpPMUPOBAHHOCTE OCHOBHEIX YMEHHI U HABEIKOB.

Ommemxa «2» cmasumca ¢ CeOyIoiix CayHaax:

He PACKPEITO OCHOBHOE COJICpKaHie yIeOHOro MaTepHaa;

o0HApyKeHO He3HAHHE YUeHHKOM Oombieil iy Hapbonee BaxuOd dacTy y4eGHOro MaTepHana;
JONYHNIEHBI OIMHGKY B ONPEAe/ICHHH TOHSTHIA, IIPH HCIONE30BAHAH MATEMATHIECKOH
TEPMHMHOJIOTHH, B PHCYHKAX, YepTexax WM rpaduKax, B BEIKIaKaX, KOTOPBIC HE HCIIPABJICHEI
IIOCJIE HECKOIBKAX HABOJSAIINX BONPOCOB YUHTENS

UK
yueHHK 0GHAPY U HOJHOE HE3HAHNE M HEIOHUMAHIC H3ydaeMoro y4e6HOro MaTepuaia Wil He
CMOT OTBETHTH HA HA OIMH H3 TIOCTABJSHHBIX BONPOCOB IO H3YYCHHOMY MaTepHaity.
TemMaTHKAa NPAKTAYECKOI YacTH.
7 knace
Nemim | Ne ypoxa JlaTa nposeieHu TeMa
Ilo nnany daKTHIeCKH
1 7 Kounrponsnag pabora Nel mo teme: «Hauansnsie
reOMETPHYECKHE CREJICHHA»
2 21 Koutponpnas pabota Ne2 o teme: «1peyroinsHHKHY
3 30 Konrponenas pabota Ne3 no teme: «[lapannensneie
. TIpAMBIE)
4 37 KonTtponpras pabora Ned nio Teme: «CooTHOINEHHA
MEXKIY CTOPOHAMH H YTJIaMH TPEYTOIEHHKA
5 46 Koutpomrsnas pabota Ne5 mo reme: «fIpsMoyroasHbIi
TPEYTONBLHAKY
8 kmace
Nerm\nn Neypoxa | Jara npoBefeHus TEMA
Tlo maany (bakTHIecCKH
1 14 Kontpomsnaa pabora Nel mo teme:
) «YeTHIpEXyronbHAKI»
2 28 Kontponbras pabota No2 mo teme: «llmomami»
3 37 KouTtpomsaas padota Ne3 no teme: «IIpn3naka
000K TPEYTOIEHAKOBY
4 47 KonTtponsnas paGora Ned o teme: «IIpuMeHeHne
o00H K JOKA3aTeNILCTBY TEOPEM H PENICHHIO 3aAa4.»
5 64 KonTtponsHas padora NeS 1o teme: «OKpyKHOCTE»
9 kaacc
Nemdnn | Neypoxa Jlata nposecHNA TEMA
Mo nnany daKTHIeCKH
1 18 Kontponpuas padorta Nel o teme: «Bekropsi»
2 29 Kontponeras pabora Ne2 o teme: «Meton
KOOPAHHATY
3 41 Konrposenaa padbora Ne3 o teme: «COOTHOMIEHHS
MEK/LY CTOPOHAMH ¥ YIJIAMH TPEYTOJBHHKA.
CxanspHoe Ipou3Be/ieHHE BEKTOPOB.»
4 49 KonrpompHas pabota Ned o teme: «Jnuua
OKPYXKHOCTH K IUIOIMAA Kpyray
5 58 Konrpomsaag pabota Ne5 o Teme: «[IBKenua»
6 66 HTorosast KOHTpoNibHas paboTa




TemaTura NPOEKTOB U BCCIe0BATCIBCKHX paGOT.

~ TeMbI IPOEKTOB, IIpeAJaraeMeIx B 7 kiaacce:
Ot 3eMIeMepHs K TS€OMETPHH.
BLIIAIONIEECs MATEMATHKH | MX BKJIaJ B pasputHe Haykh, (ITudarop, Pajec, Apxumen.)
TTocTpoe-HUe NPABMIBHEIX MHOTOYTOIBHUKOB.
Tem»nI IPOEKTOB, HpeIIaTacMbIX B 8 Kiacce:
IocTpoe-Hue NPaBIIBEHBIX MHOIOYTOJIBHEKOR.
[Tugarop u ero mxojaa.
Tpucexmus yria. Ksampary-pa kpyra. ¥ asoenue Kybda.
TeMBI IPOCKTOB, IPeAIAraeMbIx B 9 Kiacce:
[eoMeTpHs ¥ HCKYCCTBO. I'eOMETpHIECK e 3aKOHOMEPHOCTH OKPYKAIOIIET0 MEpA.
AcTpoHOMHS M reoMeTprs. UTo H KaK y3HAIK AHAKCArop, Jparocher u AprcTapX o pasmepax JIyHbl, 3eMIH 1
Conana.
HM306peTeHne METOAA KOOPAMHAT, IIO3BOJISIIOIICTO NIEPEBOUTE TCOMETPUTICCKHE 0OBEKTH HA A3BIK anreGpeL. P.
Jexapt u 11. Gepma.

3. CopepskaHue y4eGHOro npeaMera.

. Harnapnas reomerpuda. Harnaauele IpeaCTaBIeHHs O IPOCTPaHCTBEHHBIX durypax: Ky, mapajicnenunes,
Ipu3Ma, IEpaME-Ta, wap, cepa, Konye, umaaap. M3obpaxkenne NpoCTPaHCTBEH-HAIX ¢uryp. [IpuMepst

“cegenuit. Muororpanuuky. IIpaBHIbHEE MHOTOT PAHHHKH. TlpuMeps! pa3BEPTOK MHOTOIPAHHHKOB, HITHHI-pa

* i xonyca. ITonstie 0658Ma; emHHIIIE 00bEMa. OGHEM IPIMOYIOIBHOrO NAPATLICICIMIIEN], Kyba.
TeomerpHyeckue purypnt IIpsveie i yriust Touxa, npsMas, MIOCKOCTE. Otpe3ok, yd. YTol. BUABL yITIOB.
BepruxanbHbIe ¥ CMEXKHEIE YIIEL brccekTpuca yria. Tlapamie;TsHBIE H NEPECEKAIOIUECSE PAMBE,
TlepreHEKYAp-Hble TPsMbIe. TEOPeMBI O MAPAICIHPHOCTH | NEPICHIUKYIAPHOCTH NPAMBIX.
TlepnesmuKymsIp ¥ HAKIOHHad K mpsamoii. CepeAHHHBIA NEPICHMKYIAP K OTPE3KY. ['eOMETPHUECKOE MECTO
touek. Cro#ficTBa OHCCEKTPHUCHL YIT1a M CEPEIMHHOTO NEPICHINKY/IApA K OTPE3KY.
TpeyroanHuK. Bsicora, Meuana, GRCCEKTPHCA, CPEIHss JINHAS TPeyToNnbHIKa. PaBHOOEIPEHHEBIC 1
PaBHOCTOPOHHHEE TPEyrob-HAKH; CBOHCTBA H IPUHAKH paBHOGEIPEHIOTO TPEyronbHuKa, [IpusHaKy
paBEHCTBA TPEYTONBHUKOB. HepaBeHCTBO TPeYrOJIHIKA. COOTHOIIEHH MEXIY CTOPOHAMH H yIIIaMH
TPeYTONbHHKA.
CyMMa YIJI0B TPeYroIbHHKA, BHEIIHHE YTIIB TPEYTONBHUKA. Teopema Qaneca. [logobue TPEYronbHEKOB.
TIpr3HaKu noneOHs TPEyroNbHAKOB. Teopema [Tadaropa. Cunyc, KOCHHYC, TAHTCHC, KOTAHICHC OCTPOTO yIiia
IPAMOYIONIBEHOTO TPEYTOJIBHUKA H YTIIOB OT 0 1o 180°; mprBecHHE X OCTPOMY yIily. PeiueHue
TIPAMO-YTOJILHBIX TPEYI'OTBHHKOB. OCHOBHOE TPHTOHOMCTPHYCCKOE TOHKIC-CTBO. @ opMyBL, CBA3BIBAKOINIE
CHEYC, KOCHHYC, TAHT€HC, KOTAH-TCHC OJHOTO H TOTO XC yTia. Pemenne TPEYTOAbHHKOB: TEOpEMa KOCHHYCOB
¥ TeopeMa CHHYCOB. 3aMEYaTEbHEIC TOYKHA TPCYTOMb-HUKA.
YerplpéxyrosbEUK. [lapaiienorpamMm, €ro ¢BoitcTBa ¥ Mpu3Ha-KU. [[pAMOYTOIBHMK, KBAAPAT, poMO, ux
cBOicTRA U Npu3HaKy. Tparenusd, CpeAHssT IMHIA TPancIiH.
MHEOT0yTo1bHAK. BHITyKiible MHOTOYTONbHIKH, CyMMa YIIIOB BEILYKIOTO MHOrOYroJbHHKa. IIpaBHibHEIC
MHOTOYTOIBHHKH.
OxpyxHoeTh u Kpyr. Jlyra, xopaa. CekTop, CerMeHT. IleRTpans-HELH yroJl, BIIMCAHHEIN yTOJ, BEIHIHHA
BITHCAHHOTO YI7Ia. B3aHMHOE PAcTIONOXKeHHE IPIMOH B OKPYKHOCTH, ZIBYX oxpyxHocreii. Kaca-renbHas U
cexyInas K OKpYKHOCTH, HX CROHCTBA. BIIMCAHHBIE i ONHCAHHEIC MHOTOYT OJILHUKH. OKpY>XHOCTb, BITHCAHHAS B
TpeyroJbHEK, ¥ OKPYXHOCTS, OIICAHHASA OKOJIO TPEYTOILHHKA, BroucanHEbIe M OMMCAHHBIC OKPYKHOCTH
IPABUIBHOIO MHOTOYTOJIBHUKA.
TeomeTpHuecKue npeofpasopapmsl. LIOHATHE O PABCHCTBE du-ryp. [ToHsTHE O NBIKEHHHA: OCCBAd 1
LEHTpaNbHAsA CAMMCTPHH, MaPAILICIBHEIN IEPEHOC, IOBOPOT. [MousTHe 0 TOHOOKMH GUrYp U TOMOTETHH.
[LOCTPOSHHES ¢ TIOMOMIBIO IAPKY IS B JIMHEHKH. OCHOBHBIE 33-Ta4d HA IOCTPOCHHUE: ICIICHAE OTPE3Ka IOI0JIaM;
IOCTPOEHUC YTJIa, PABHOTO JAHHOMY; IOCTPOCHHUE TPEYI'OILHHKA II0 TpEM CTO-POHAM; IIOCTPOCHHE
[EpUEHHKYNSpa K IPAMOM; TOCTpoeHHe OHC-CEKTPHCBL YITIa; ACTEHAE OTPesKa HA II paBHBIX JacTeH.
Pelenre 3a1a4 Ha BEYACICHAE, A0KA3aTeLCTBO H LIOCTPOCHHE ¢ HCIIOIB30BAHNEM CROMCTB H3Y4CHHEIX

puryp.



Vi3smMepenne reoMeTpHYECKHX BeauuuH. [lnnHa oTpeska. Pac-CcTOsHHE OT TOUKH J0 mpaMoii. Paccrognue
MEXIY NapailielsHBIME IPAMBIMA. [[epAMETP MHOTOYTOJIbHHKA. JnyHa OKPYKHOCTH, YHCIIO TC; JUIMHA TyTH
oKpyXkHOCTH. I'pagycHas Mepa yIi1a, COOTBETCTBHE MEKIY BEJIMUNHOM IEHT-PATIbHOTO YITIa K JUIMHOM AyTH
OKpYKHOCTH.

TlousTHE WIomAaRM MIocknx Guryp. PaBHOCOCTARICHHbIC M PABHOBCIIUKHC ¢urypel. [lnomans
HpAMOYTONLHEKKA. [1I0Iamy na-pajuienorpaMmMa, TPEYToIbHHKA H TPAICIH. TInonaap MHOTO-yTOJNILHHKA.
[Inomane Kpyra i miomank cexropa. COOTHOIIEHHE MEXY IITOMANAMH no00HEIX GUryp.

Penrenme 3a/ia4 Ha BHIYUCICHAE H HOKA3aTEIbCTRO C HCIOB-30BAHHEM H3YICHHBIX topmya.

Koopnanatel. YpaBHEHHE IPAMO#. KOOPIMHATHL CCPEHHEL 0TPE3KA. dopmyna pacCTOSHMSA MEKIY IBYMA
TOYKAMH IIJIOCKOCTH. ¥ paBHEHUE OKPYKHOCTH.

Bexropsl. J[iaHa (MOyJIb) BEKTOpa. PABCHCTBO BEKTOPOB. KonnupeapHbie BeKTophl. KOOpTHHATEI BEKTOPA.
VMHOKEHHE BEK-TOPA Ha YHCI0, CYMMa BEKTOPOB, PA3IoKCHUC BEKTOPA 110 ABYM HEKOJIJTHHECAPHEIM BEKTOpaM.
CxansipHOe NPOU3BEACHHE BEKTOPOB.

TeopeTHKO-MHOMKECTBEHABIE NOHATAS. MHOXECTBO, JIEMEHT MHOKCCTBA. 3anaHue MHOXKECTB
JIepeurCICHEEM JICMEHTOB, Xa-PAKTEPHCTHYCCKIM croiicTBoM. llomMaoxkecTBO. OOBEIHHEHHE H ICPECCUCHUE
MHOKECTB.

"YsreMeHThI JorrKka. Onpesencnre. AKCHOMEI ¥ TeopeMbl. [loKa3aTebCTBO. Jloxa3areNnsCTBO OT IPOTHBHOTO.
Teopema, o0par-Has JaHHOM. [IpiMep H KOHTPIPAMED.

TToHsTHE O PABHOCHIBHOCTH, CISAOBAHAH, YIIOTPEOICHHUE JIO-THIECKHX CBASOK CC/IH ..., TO .., B TOM H TOJIBKO B
TOM CIly4ae, IOTHUECKHE CBA3KH M, WM,

TeoMeTpHA B HCTOpHYecKom passaTad. OT seMyIeMepUs K FTEOMCTPUH. [Mudarop u ero mkosa. danec.
Apxume. [locTpoe-HEE NPaBHIIBHBIX MHOTOYTOIBHUKOB. Tpucexuust yria. Keanpary-pa Kpyra. Y IBOSHHE
xy6a. McTopus wacna 7. 3onoToe cevenue. «Havanay Esxmna. JL D itmep. H. W JloGauesckuii. lcTopus
II-TOr'0 IIOCTYyJaTa.

Mzo6peTenne MeToJa KOOPAUHAT, O3BOJLIIONILTO HEPCROAUTD reoMeTpudeckue OGBEKTH Ha A3LIK anreOpEt. P.
Jlexapr u I1. @epma. IIpuMepEI pasiuUHEIX CHCTEM KOOPAMHAT HA IIOCKOCTH.

TeoMeTpys ¥ HCKYCCTBO. [ €OMETPHIECKUC 3aKOHOMEPHOCTH OKPYXKAIOWEr0 MUpa.

AcTpoHOMMS H reoMeTpHs. UTo 1 KaK y3Hanu Amnakcarop, DpatocheH 0 ApHCTapX 0 pasMepax JIyne, 3emid v
Courama. Pacerosrus ot 3emmu 20 Jlyns 1 ConHua. M3sMepeHHe paccTOAHHA OT 3emim ;10 Mapca.
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5. KaaenaapHo-TeMATHYECKOe INIAHMPOBaHue. 7 Kiace,

Tnasa 1. HauaasHbIe reoMeTPHICCKHeE CBedenHs. 7 1acoB.

Ne Cpoxu
m IIPOBE/ICHHS Tema ypoka

Kom.
qacoB

[Ipaxr.
JacThb

§1.ITpsmas 1 OTPE30K.

§2. Jlyu n yroim.

§3. CpaBHEHHE OTPE3KOB M YTTIOB.

§4. I3sMepeHHC OTPE3KOB.

§5. Mizamepenue yIjIoB.

§6. IepnenMKy/IPHbIE NPAMEIC

~l{on[nids b

Korrpossnas pabora Nel,

[ N N e Ll R

I'naga 2. Tpeyroasuaku. 14 yacos.

TpeyroibHHuK.

TlepBEIii IpH3HAK PABEHCTBA TPCYrOTLHHKOB.

ITeppelii mpU3HaK paBeHCTBA TPEYTOILHUKOB.

Cam paboTa

:D-b.)t\.) [

TlepreHAUKYAp K npsamoi. MezmaHet, OHCCEKTPHCH U
BEICOTHI TPEYTOJTBHHKA,

et | et b |t

CpoiicTBa paBHOOEIPEHHOTO TPEYIOJIFHHKA.

CaoitcTBa papHOOEAPEHHOTO TPEYTONBHUKA.

Cam pabota

Bropoii nHpH3HAK PABEHCTBA TPCYIONBLHHKOB.

TpeTuii OPH3HAK PABEHCTBA TPEYTOJNBHHKOB.

o|oo|=a|an|wn

Perntenne 3a1a4.

Cawm pabota

10 3anauK Ha IOCTPOEHHAE.

11 3asauu Ha HOCTPOCHHE.

12 Pelnenue 3amad.

13 VpoK HOBTOpeHHAS # 0000IIeHHS.

ok |t | ot | o |t et | ek 3 et |t |

14 KonTpomsHas pabora Ne 2.
Iaapa3. IlapanjennHbie IpsiMbIe. 9 YACOB.

OnpezeneHHe NapajuICIbHBIX HPIMBIX.

[IpH3HAKM NAPANIEILHOCTH ABYX HPSMBIX.

HpH3HaKH TIapajieIRHOCTH ABYX INPAMBIX

Cam pabota

00 axcHOMAaX TeOMETPHH,

wh| ] W =T

Teopemst 06 yriax. O6pa3oBaHHBIX IBYMsI NapaJlICIbHEMI
IIPAMBIMH H CCKYIIEH.

ot | [ b | e | =

6 Teopemsl 06 yriax. O6pa3oBaHHBIX ABYMS HapailIe/ILHEMA
OpSAMBIMH H CEKYIIEH.

7 Permecuue 3a;1a4.

1

Cam paboTal

8 Vpok 00001meHKs U TOBTOPCHAL

1

9 KonrponsHas paGora Ne3.

1

Tnasa 4. CooTHOMEHHS MEAKIY CTOPOHAMH U YIJIAMH TPEYToIbHAKA.

16 yacos.

1 TeopeMa 0 CyMMe YIJIOB TPCYTOJIBHUKA,

1

OCTpOyTObHEI, TPIMOYTONLHEIH H TYIIOYTONEHEIH
TPEYTONHHHEKH.

1

TeopeMa 0 COOTHOIIL MEN)TY CTOPOHAMH M yTIaMu TPEyroJ.

o

HepaBeHCTBO TPCYTOJIBHAKA.

5 Pelnenne 3anad.

Cawm pabota

20



6 VYpok 00000IeHHS 1 OBTOPEHHA. 1
7 KonTtpombuas pabota Ned, 1
8 HexoTopsie cBOHCTBA IPIMOYIOIBHBIX TPEYTOIBHHK. 1
5 HexkoTophie cBOHCTBA IPAMOYTOIBHBIX TPCYTONBHHK, 1 Cawm paboTta
10 TTpu3HaKH paBeHCTRA IIPIMOYT. TPEYTOIBHUKOB 1
11 Ipr3aaky paBeHCcTBA OPAMOYT. TPEYTOIEHHKOB 1
12 Pemmenne 3a1a4 Ha IOCTPOCHHE, 1
13 Pemienne 3a71a4 HA HOCTPOCHHE, 1
14 Peinenyie 3aad Ha IOCTPOSHHE. 1 Cam pabota
15 Ypox 0600MIeHNs M IOBTOPEHWSL. 1
16 KonTtponsnas pabora NeS. 1
IloBTopenne. 4 yaca.
1 Pemenue 3agad, OCHOBHBIC [EOMETPHYECKHE TTOHATH. 1
2 Pemrenue 3a7a4. TpeyrobHHK. 1
3 Pemrenne 3a7a4. TpeyroJbHHK. 1
4 Pemenne 3anay. [lapannensHbic OpAMEIC. 1

21



2 yaca B Heeo

Iaasa 1. HauaasHbIe reoMeTpAYECKHE CBE/ACHH, 9 4acoB.

Cpoxn
IPOBEICHHA

Tema ypoxa

Kon.
qacoB

ITpakt.
9aCTh

§1.Ilpsamas 1 OTpe3OK.

§2. JIy4 u yroaq.

§3. CpapHeHUE OTPE3KOB U YIJIOB.

§4. MaMepenne 0Tpe3KoB.

§5. Mameperue yruoe.

Cuexnrle H BCPTHKAIIBHEIE VIJIBI

§6. [lepneH UKy IAPHBIC DPAMBIS

Ypok 06001eHa U HIOBTOPECHHUS.

Kontponsuas pabora Nel.

vt | et | et | et | et | ot ] ik |t |

I'aasa 2. TpeyroabHukH, 16 Hacos.

TpeyronbHHK.

ITepBEIii IpH3HAK PABEHCTBA TPEYTOIBHHKOB,

TepBBIil IpH3HAK PABEHCTBA TPEYTONBHHKOB.

Cam pabota

TleprerquKyasp K npamMoit. MeauaHel, OMCCEKTPHCH B
BBICOTHI TPEYTOIHHAKA.

et | ok § ot [ —

CaolicTra pasHOOEAPEHHOrO TPEYTOJIBHHKA.

CeoiicTRa paBHOOEIPEHHOI'0 TPEYTOIBHHKE.

— | —

Cam paboTta

Pemennie 3ama4

Bropoit mpH3HAK paBeHCTBA TPEYTOJNBHHKOB.

Tpetuii npH3EaK PaBEHCTBA TPEYTONBHHKOB.

Pemenue 3agad.

[—y

Cam paboTta

Pemrenne 3amad

3amaun Ha NOCTPOCHHE.

3ajaun Ha HOCTPOCHHE.

Pemmenne zanauq,

Vpok noBTOpeHHs H 0000HIeH S,

KonrponsHas pabora No2.

| b |t | |t

I'naga3. Ilapamieabusie npsavele. 11 gacos.

Onpenenenne NapalIeIbHBIX IPAMBIX.

IMpuspaky NapalUIeNTbHOCTH ABYX IPAMEIX.

Tpu3Haku napanieIbHOCTH ABYX IMIPAMBIX

Cam paboTta

Peinenne 3agay

06 akcroMax TeoMETPHH.

Teopemst 06 yritax. O6pa3oBaHHEIX ABYMS Mapalie/IbHEIMHA
IPSIMBIMH B CEKYIIEHi.

Teopemst 06 yrnax. O6pa3oBaHHBIX ABYMS Iapalie/IbHEIMH
HPSIMBIMH M CEKYIIEH.

Pemmenue zanay

Pemiecne 3agad.

1

Cam pabota

10

Vpok 0606ImeHNs ¥ HOBTOPEHHAA.

1

11

KonTtponsHas pabora Ne3.

1

T'napa 4. CooTHOIIEHHS MEKAY CTOPOHAME B YIJIAMH TPeyroabauka. 19 yacos.
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1 Teopema 0 CYMMe YITIOB TPEYTOJIbHUKA. i
2 Pemenue 33184
3 OCTPOYTONBHBL, IPAMOYTOJIBHEINR H TYIIOYTQJIBHBIH 1
TPEYTOJIbHAKH.
4 Teopema 0 COOTHOIIL MEXKIY CTOPOHAMH M YTIIAMH TPEYTOIL. 1
5 HepaBeHcTBO TPEYTOIbHHKA. 1
6 Pemenue 3agad. 1 Cam paboTta
7 Vpox 0600IICHAS H TIOBTOPEHHA. 1
8 KoutpomsHas pabora Ned. 1
9 Hexotopble cBoiicTBa NIPIMOYIOJBHEIX TPEYTONbHUK. 1
10 HekoTophie CBOMCTRA IIPAMOYTOJIBHEIX TPEYTONBHUK. 1 Cam pabota
11 Pemenue 3amay
12 ITpu3Haku paBeHCTBA IPAMOYT. TPEYTOIBHUKOB 1
13 TIpu3HaxKy paBeHCTBA MPIMOYT. TPEYTOIBHHKOB 1
14 Pemenue 3agad
15 Pemtenue 3a1ad Ha HOCTPOCHHE. 1
16 Permenne 33534 Ha IOCTPOCHHE. 1
17 Pemenne 3ana4 Ha HOCTPOSHHAE. 1 Cam pabora
18 Ypoxk 00001IeHNs B TOBTOPCHH. 1
-19 KonTponsHas paboTa NeS. i
IlosTopenue. 13 uaca.
1 Pemenye 3anad. OCHOBHEIC TCOMETPHYECKHE ITOHATHA. 1
2 Pemenne 3ana4. TpeyroJbHHK. 1
3 Pemenne 3agau. TpeyronbHEK. 1
4 Pemenne 3ana4. [lapamienbHple MpaMbLE. 1
5 Pemenne 3aau. [lapamieneHEIC IPIMBIE.
6 Pemrenne 3anay. lapasienbHpie OpaMble.
7- Pemenne 3an1a4. CoOTHOMIEHHS MKy CTOPOHAMM H yTIaMH
TpEeyroJIbHHKA.
8 . Pemenue 3agad. COOTHOMEHHA MEX/(Y CTOPOHAMH B YITIaMH
TPEYTOJIEHHKA.
9 Pemenne 3aaad4. [IpaMOYTOIBHBINA TPEYTONBHUK.
10
11 Pemenue sagay. ITpsMoyrolEHBIH TPEYTONBHUK.
12 HWrtorosaa KoHTpoIbHAS paboTa
i3 HTOroBEIi ypok
8 kiace
I'maBa 5. YernipexyrossHaka. 14 qacos.
Ne Cpoxx Kom. [Tpakrt.
m\n UPOBEICHUS Tema ypoka 4ACOB 4acThb
1 MHuoroyroipHaK. BeIyKbH MHOTOYTONBHHK. 1
2 YeThIpeXyroJBHUK 1
3 [TapajuiesorpaMm. 1
4 TIpu3naxu napajueIorpaMma, 1
5 Pemenne 3apay. 1
6 Tpanemusi. 1
7 Tpamewus. 1
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Peutenne 3amau

[TpAMOYTOIBHUEK.

10

Pom6. KBanpar.

11

Pemenne 3agad.

12

Pemenne 3amad.

13

Vpox MOBTOpeHHus 1 0000IIeHHUS.

14

Kontponphas padota Nel.

I'napa 6. Ilaomany. 14 uacos.

TMousTHE IIOIIAIA MHOTOYToIbHEKA. [Lnomans kBafpara.

TLTomaae npsMOYTOJIBHHKA.

TTnomans napamienorpaMma,

Cam pabota

[Tnommane napaierorpaMMa.

[Tnomans TpeyroibHAKA.

TLromans TpeyroinsHHKA.

Cam pabota

[Inomaas TpaneiyH.

[Ltormaze Tpamneuuy.

O lcei~d|oniwn| | ha] =

Teopewma [ndaropa.

Cam pabota

—_
o

Teopema [Tudaropa.

et
p—

Pemienue 3agad.

—
%

Peltenne 3agad.

.
[u—
L2

Vpox noBTOpeHus H 06001meHuA.

—
N

KonrTponsnas padora Ne2.

et | it | et | ot |t [t | o | ok | et | bt | ek |t | b | ek

I'naga 7. oxoGHbIe TPeyroapHukn. 19 4acos.

Onpenenenue n10J00HAX TPEYTOISHAKOB.

Ompeneneuue No00HBIX TPEYTOIBHUKOB.

[puznaky noAc0HA TPEYTONBHHKOB.

Cam pabota

ITpuzpaky noxo6Hs TPEYroIEHUKOR.

IpusHaxy Ho100Hs TPEYTOIbHHUKOB,

Pemenue 3amau

Pemmenne 3amad.

Wy BTy ey e I T

Cam pabota

Vpok 06001eHHs U TIOBTOPSHHS.

KonTrponsHas pabora Ne3.

TIpuMeHeHHe MOJ00U K J0Ka3aTellbCTBY TEOPEM H
peIneHHUIO 347134,

TTpuMeHenre D000 K JOKA3aTeNbCTBY TEOPEM H
pEIeHHIO 33134,

[TpuMeHeHne DOJ0OOR K IOKA3aTeIbCTBY TCOPEM H
penteHHIO 3a7a4.

i3

[IpumeHeHne TOR00MA K T0Ka3aTeNbCTBY TEOPEM K
pCHICHHIO 3a/1aY.

14

Pemenue 3amau

15

CoOTHOIIEHHS MEXAY CTOPOHAMH U YTJIaMHu
NpAMOYTOJBHOTO TPEYTOIBHAKE,

16

CoOTHOIIEHHUS MEXIY CTOPOHAMH H yITlaMH
TPSAMOYI'OJIBHOTO TPEYTONBHUKA.

17

CoOTHOIIEHHs MEX/TY CTOPOHAMHE M yTTIaMH
IIPAMOYTOJIEHOTO TPEYTOIBHHKA.

13

Vpok 060011eHNs ¥ IOBTOPCHHA.

19

Kontponpnas pabota Ned.
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I'napa 8. OxpyxsocTh. 17 9acos.

1 Bzamvioe pacnonokeHNe IpAMOH 1 OKPYXKHOCTH. 1
2 KacarennHas K OKpYKHOCTH. 1
3 Pemenne 3agaq. i
4 I'pagycHas Mepa AyTH OKPYKHOCTH. 1
5 Teopema 0 BOHCAHHOM YTJIE, 1 CamM pabota
6 Peurenue 3ana4 |
7 Peurenue 3amad. 1
8 UeTEIpe 3aMedarelsHbIe TOUKH TPEYTONBHUKA. 1
9 UeTkIpe 3aMeUaTENBHBIE TOUKH TPEYIOJBHHKA, 1 Cam pabora
10 YeTrIpe 3aMeyaTeNIbHBIE TOUKH TPEYToIbHEKA. 1
11 BrircanHas OKpyXHOCTE. |
12 OnucanHas OKPYKHOCTE. |
13 Permenne 3anad3. 1
i4 Pemenure sanay. 1 Cawm pabora
15 Pemenue 3anay.
16 Ypok 0600neHHs 1 HOBTOPEHHS. 1
17 KonrtponbHas pabora Nes. 1
- IToBTOpEHME, 4 Maca.
1 Pemenne 3a1a4. YeTnIpexyroNbHUKH. 1
2 Pernenue 3amay. Inomans. 1
3 Pemnenue 3aga4. I1o100HBIC TPEYTOABHIKH. 1
4 Peumenye 3anay. OKpy:KHOCTD |
9 xiacc

- Iaaea 9. Bekropsl. I'maBa 10, Merox xoopaunar. 18 gacos.
Ne Cpoxu Konn. [Tpaxr.
- apoBeeHus Tema ypoka 9acoB 9acTh
1 [TorsTie BeKTOpA. 1
2 PaBeHCTBO BEKTOPOB. 1
3 CnoxxeHre 1 BEMHTAHUE BEKTOPOB. 1
4 CoxeHne U BEIMUTAHHE BEKTOPOB. 1
5 Pemenue 3anauy. _ 1
6 VYMHOMKEHHe BEKTOpA Ha 9ICIIO. 1
7 ITpuMeHeHHe BEKTOPOB K PEITSHHIO 3a/1a4. 1
8 CpenHas JIMHAS Tpanelyy. 1
9 Koopnunats! BexTopa. 1
10 Koopaunats! BeKTopa. 1
11 [TpocTeiiinue 3a7a44 B KOOPIHHATAX. 1
12 IIpocTeiimye 3a1a4d B KOOpAXHATAX. 1
13 YpaBHEHAE OKPYKHOCTH. 1
14 YpaBaerne npsaMoi. 1
15 Pemenue 3ana4. 1
16 Pemnienne 3amad. 12
17 Ypoxk nosropeHns B o000mMeHH. 1
18 Koutponphas padora Nel. 1

Tuasa 11. CooTHOmMeHHS MeKIy CTOPOHAMH M yrjiaMu TpeyroabHuka. CKaaspHoe nponiBejenne

BeKTOpoB. 11 gacos.
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CHHyC, KOCHHYC, TAHI'CHC, KOTaHI'€HC yIJId.

Teopema o oA IH TPEYTrONBHUKA.

Teopema CHHYCOB.

Cawm pabora

TeopemMa KOCHHYCOB.

Pemenve TpeyroJbHUKOB.

Pelnerne TpeyrobHUKOB.

Cam pabora

CKansapHOe NPOR3BeJEHNE BEKTOPOB.

CKaJIgpHOE MPOH3BEIEHUE BEKTOPOR,

Pemrenne 3anaq.

Cam pabota

VYpok rroBTOpeHAS 1 0000IIEHHA.

== o leo|-|ovu | B|wita] —

—_

KorTponsras pabora No2.

[ W B Wl Bl W Bl Nl el Bl Bl ]

Inasa 12. J{1uHa OKPY»HOCTH B IUI0MAJEL Kpyra. 12 qacos.

[TpaBmEHBIE MHOTOYTOJTBHHKH

HpaBH.TIBHLIC MHOT'OYTOJIBHAKH

HpaBPIJIBHI:IG MHOTOYT'OIBHHKH

Cam pabota

HpaBHHEHLIe MHOI'OYI'OJIbBHUKH

JITiHa OKpYXHOCTH

A | B Wl |

JIIHA OKPYKHOCTH

ITnomane kpyra

—_] | e}

Cau pabota

QO [~

IInomans kpyra

Permenme 3anaq

Pentenue 3amau

11

Vpox noBroperus B 06o0menns.

12

Koutponsras padora Ne3.

I'aasa 8. {puoxenns. 8 gacos.

[NousTHe IBHKEHHA

Tlomstrie ABMKEHHI

TTonsarue apuKeHus

TTapannenbHBH IEPEHOC M OBOPOT

TlapannensHblii IEPeHOC i TOBOPOT

Cam pabota

[MapannensHbE OIEPCHOC H IOBOPOT

Vpox mopTopeHns U 0000IIeHN .

o |~ ]| b

Konrponpuas paGora Ned.

[ary Gy N e S B e

T'napa 9. HauaanHbIe cBeACHNA U3 CTepeoOMeTpHM. 8 yaca.

MHoOrorpaHHEKH

MHOIorpaHHHKH

MaororpaHHIuKA

MHororpagHiKi

et et | ot |

Tena 1 NOBEPXHOCTH BpaAICHUS

Tena 1 MOBEPXHOCTH BPAIEHUS

Tenau NOBCPXHOCTH BPAICHHUA

Tena u IIOBCPXHOCTH BRAMICHEHA

006 axcroMax MIAHUMETPHH

el R =1 L A R T A S AT R

006 akcHOMax ILTAHAMETPHH

IlosTopenue. Y yacos.
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