MYHUIIMITAJIBHOE BIO/UKETHOE OBIIIEOBPA3ZOBATEJIBHOE YYPEKJIEHUE
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ITpunoxenne k AOOIT OOO misa nereti ¢ 311P
yTBepkAeHHOM mpuka3oM Ne 335 ot 28.12.2020
C U3MEHEHUSIMHU YTBEP>KICHHBIMHU

npukazoM Ne 169 ot 26.08.2021

Pabouass nporpamma

norcoMETpun
(yueOHbIi IpeaMeT)

s (-9 kmaccoB, 6a30BbIA YPOBEHD
(ypoBeHb: 0a30BbIi, TPOPIITHHBIN)

TpHU roja

(cpok peanuzanuu)

Hacrosimass paGouass mporpamma pa3paboTaHa B COOTBETCTBHM C OCHOBHBIMH
nojoxeHussMu  DeiepabHOrO rOCYAapCTBEHHOTO 00pa30BaTeIbHOI0 CTAaHAAPTa OCHOBHOTO
obmiero o0Opa3oBaHus, IUIAHHUPYEMBIMH pPe3yJbTaTaMd OCHOBHOTO OOIIero oOpa3oBaHHS IO
IeOMETPHUM, aBTOPCKOM IporpaMMbl, OpUeHTHUPOBaHHOH Ha padoty no YMK «l'eomerpusi» s
7-9 xnaccoB aBtopoB JI.C. Aranacsna, B.®. byry3oma, C.b.Kanomuesaxu np. (I'eomerpus.
CoopHuk pabouux mporpamM. / — 9 kiaccel: yuyeOHOe mocobue ais oOmeo0pa3oBaTeIbHBIX
opranuszanuit / cocraBurens T.A.BypmuctpoBa, — 3-¢ u3n. — M.: IIpocsemienue), 06a30Bblii
YPOBEHb.

Pa3paboTunk nporpammsi:

[Tanamapuyk Okcana JIMUTpueBHa,

YUHTEIb MAaTEMAaTUKH, NIepBasi KBATU(PUKAIIMNOHHAS KaTeTOpus

AnncumoBa Enena BuktoposHa,

yuuTenb UHPOPMATUKU U MaTeMaTHKH, IepBasi KBaJU(UKAIMOHHAs KaTeropus



MNOACHUTEJIbHASA 3AIIMCKA

JlaHHas mporpamMma, COXpaHsisi OCHOBHOE COZIep:KaHUe 00pa30BaHUs, COCTABJICHA C yYETOM
crenuUKA YCBOCHHS y4eOHOTO MaTepuaia AeTbMH, HCIIBITHIBAIOIIUMU TPYIHOCTH B OOyUCHUH,
NPUYHHOM KOTOPBIX SIBIISTIOTCS Pa3IMYHOTO XapaKTepa 3aIeP>KKH MICUXUIECKOTO Pa3BUTHS.

Paboyast mporpaMma OCHOBHOTO OOIIEro 00pa30BaHMUs [0 TEOMETPUH COCTABJICHA Ha OCHOBE
QDyHIaMEHTAIBHOTO A1pa CoAepXkaHus oOmero oOpasoBanust ¥ TpeOoBaHMid K pe3yabTaram
OCBOCHHSI OCHOBHOH 00III€00pa30oBaTeIbHOH TMPOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus,
npeNcTaBleHHbIX B DenepabHOM TOCYJapCTBEHHOM 00pa3oBaTelIbHOM —CTaHAapTe OOIIero
oOpa3oBaHusl. B HUX Takke YYUTHIBAIOTCS OCHOBHBIC HJICU M TIOJNIOKEHUsT [IporpaMmbl pa3BUTHS U
(dhopMHPOBaHS YHUBEPCATBHBIX YIEOHBIX JCUCTBHIA I OCHOBHOTO OOIIIETO 00pa30BaHUS.

OgnazeHre 00y4aroIMMHUCS CHCTEMON TeOMETPUYECKUX 3HAHUHM U YMEHHUI HEOOXOAUMO
B TIOBCE/IHEBHOM KHU3HM, JIJISl H3YYCHUSI CMEXKHBIX JUCIUIUIAH M TPOIOJIKEHUST 00pa30BaHUS.

[IpakTudeckass 3HaYMMOCTb IIKOJBHOTO Kypca TeOMeTpuu OOYCIIOBIIEHA TEM, YTO €ro
O0BEKTOM  SIBJIAIOTCS  TPOCTPAHCTBEHHBIE (OPMBI W KOJIMYECTBEHHBIE  OTHOIICHUS
JecTBUTENFHOTO Mupa. [ eoMeTpruieckas OAr0TOBKa He0OX0AMMa [Tl TIOHUMAHUS IPHHIIUIIOB
YCTPOWCTBA M MCIIOJIB30BaHUSI COBPEMCHHON TEXHHMKH, BOCIPHUATHS HAyYHBIX M TEXHUYCCKHX
NOHATUI W wuaed. Maremartuka sIBISCTCS SI3BIKOM Haykd H TexHukH. C e€ ToMoIIbio
MOZAETHUPYIOTCS ¥ U3YYalOTCs SIBICHUS M MIPOIIECCHI, TPOUCXOASIIIE B TPUPOJIC.

[Iporpamma pazpaboTaHa B COOTBETCTBUHU C YYEOHBIM IUIAHOM JIJIsi YPOBHS OCHOBHOTO
obmrero obpaszoBanus. ['eomerpust uzyyaercs ¢ 7 1mo 9 kiaccel, pa3padoTaHa ¢ y4eToMm padoueil
nPOZpamMMbl RO 60CRUMAHUIO Vi HATIPABJICHA HA Pa3BUTHE MATEMAaTHUECKOW TPAMOTHOCTH.

I'eomerpust sBISETCS OIHUM U3 OMNOPHBIX MPEIMETOB OCHOBHOM ILIKOJBI: OHA
obecrieunBaeT U3y4eHHne APYruX TUCHUIUIMH. B TepByI0 ouepess 3TO OTHOCUTCS K IpeaMeTam
€CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH K (u3nke. Pa3BuTHE JOTHMYECKOTO MBIIUICHUS
oOyyJaromMucs pu 00y4eHNH TeOMEeTPUH CIIOCOOCTBYET YCBOCHUIO MPEIMETOB I'yMaHUTAPHOIO
nukna. [IpakTudeckre yMeHHMsT W HaBBIKM T€OMETPUYECKOTO XapakTepa HEOOXOAMMBI IS
TPYAOBOH JESITETLHOCTH U IPOPECCHOHATTEHON TTOATOTOBKH MIKOJILHUKOB.

PazButne y oOy4aromuxcs TpaBUJIBHBIX MPEACTABICHWA O CYIIHOCTH U
NPOUCXOXKICHUN TE€OMETPUYECKUX aOCTpaklUil, COOTHOILIEHHHM pPEaJbHOI0 U HJEAIbHOIO,
XapakTepe OTpaKEHUS] MaTeMaTHMYECKON HAayKOW SBIEHUH M MPOIECCOB pealbHOTO MHUpa, MeCcTe
TEOMETPHH B CHCTEME HAyK M POJIM MaTeMaTHYeCKOTO MOJIEIIMPOBAHMS B HAyYHOM MO3HAHUH U B
NPaKkTUKE CHocOOCTBYeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCSA, a TaKKe
(GOpPMUPOBAHUIO KaueCTB MBIIUICHHUS, HEOOXOAUMBIX [UISl aJalTallidi B COBPEMEHHOM
UH(POPMAILIMOHHOM OOIIIECTBE.

TpeOyst oT 0Oyuarommxcss YMCTBEHHBIX W BOJICBBIX YCHJIMI, KOHIIEHTPAIIMH BHUMAHHS,
AKTUBHOCTH PAa3BHTOTO BOOOpaKEHUS, TEOMETPHS pa3BHBAET HPABCTBEHHBIC YEPTHI JIMYHOCTH

(HaCTOﬁqHBOCTB, I_ICJICyCTpeMJ'IéHHOCTB, TBOPUYCCKYIO AKTUBHOCTD, CaMOCTOATCIIbHOCTD,



OTBETCTBEHHOCTb, TPYIOJIOOWE, JUCHUIUIMHY M KPUTUYHOCTh MBIIUICHUS) U YMEHHE
apryMEHTHPOBAaHHO OTCTAaWBaTh CBOM B3IVIS/ABI U YOEXKIEHHs, a TaKKe COCOOHOCTh MPUHUMATh
CaMOCTOSTEIIbHBIC PEILICHMUS.

[eomeTpus CyIIECTBEHHO pacHIMpSET KpPyro3op OOy4YaloIIMXCs, 3HAKOMS HX C
UHAYKIMEW U Jenykuueidl, o00OleHMeM U KOHKpEeTH3alUeil, aHalu30M U CHHTE30M,
KIaccupuKanmel W cucTeMmaru3aluel, aOCTparmpoBaHUEM,  aHAJIOTHEH.  AKTHUBHOE
UCIIOJIb30BaHKE 33/1a4 Ha BCEX ATarax y4yeOHOro mporecca pa3BUBAeT TBOPUYECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

[Tpu oOyueHun reomeTpuu GOPMHUPYIOTCS YMEHHS U HaBBIKM YMCTBEHHOTO Tpyaa —
IUIAHUPOBaHKUE CBOEH pabOTHl, MOWCK PAIMOHAIBHBIX IyTeH €€ BBINOIHEHHS, KPUTHYECKas
OLIGHKA pe3ynbTaroB. B mpouecce 00yyeHHS TE€OMETPUU IIKOJIBHUKH JIOJDKHBI HAy4YHUTHCS
U3JIaraTh CBOM MBICITH SICHO U MCYEPIIbIBAIONIE, JIAKOHUYHO M EMKO, MPHOOPECTH HaBBIKU
YETKOr0, aKKypaTHOTO U TPAMOTHOTI'O BBIIIOJHEHUSI MAaTEMAaTUUECKUX 3aMUACEH.

Baxneriien 3ama4edl MKOJIBHOTO Kypca I'€OMETPHUM SIBIISIETCA PAa3BUTHE JIOTHYECKOTO
MbIIUIeHUsT oOydaronuxcst. CaMu OOBEKThI TEOMETPHUYECKUX YMO3AKIIOUCHHH WM TIPUHSTHIE B
reOMETpUM TMpaBuja MUX KOHCTPYHPOBAaHUS  CHOCOOCTBYIOT (OPMHUPOBAHHMIO  yMEHUH
000CHOBBIBaTh M JOKa3bIBaTh CYKICHHS, TPUBOAUTH UETKUE OIpPENeiIeHUs, pPa3BUBAIOT
JIOTUYECKYI0 MHTYUIHMIO, KPAaTKO M HaIIIIHO BCKPBIBAKOT MEXAHMU3M JIOTHYECKUX MOCTPOCHUU U
ydar MX NPUMEHEHHIo. TeM cambIM TeOMeTpHsl 3aHUMaeT BeAyllee MecTo B (hopMUpOBaHHU
Hay4YHO-TEOPETHUYECKOIO MBIIUICHUS IIKOJBHHUKOB. PackppiBas BHYTPEHHIOI T'apMOHMIO
MareMaTuku, (GopMUpys TOHMMAaHUE KPAacoThl U H3SIIECTBA MAaTeMaTHYECKUX PaCCYXKJICHUH,
CHOCOOCTBYSI BOCHPUSATHIO T€OMETPUUECKUX (POPM, YCBOECHUIO MOHATHS CUMMETPUHU, TEOMETPUS
BHOCUT 3HAUUTENIbHBIA BKJIAJ B JCTETUYECKOE BocmuTaHue oOydaromuxcs. EE uzyuenue
pa3BuBaeT BOOOpaX€HHWE UIKOJIBHMKOB, CYHIECTBEHHO oboram@aer U pa3BUBaeT HX
IIPOCTPAHCTBEHHBIE MIPEACTABICHHUS.

B kypce yCIIOBHO MOXHO BBIJCINUTH CIEAYIOLIUE COACpKATeNbHbIe JIMHUK: «Harmsannas
reomeTpus», «leomerpuueckue Qurype», «3mMepeHne TEOMETPUYECKUX  BEIUYUHY,
«KoopauHnare», «Bexktopsi», «JIoruka 1 MHOXKECTBa, «I €OMETpHs B UCTOPUUYECKOM Pa3BUTHUN.

Marepuan, otHocsumiica k auHun «HarmsgHas reomerpus» (3JIEMEHTHI HAIISTHOU
CTEpEOMETPUH) CIOCOOCTBYET PAa3BUTHUIO MPOCTPAHCTBEHHBIX MPEACTABICHUN OOy4aromuxcs B
paMKax M3y4eHUs IUIaHUMETPUH.

Conepxxanue pazaenoB «leomerpuueckue Gurype» u «/3mepeHne reoMeTpruuecKux
BEJIMYMHY» HAIIEJICHO Ha TMOJIyYeHHE KOHKPETHBIX 3HAaHUH O TreoMeTpuueckoi (urype kak
BaXHEHILIEH MareMaTHYeCKOM MOJAEN i ONMCaHUs OKpYyKaromero mupa. CucreMarnueckoe
U3yuyeHUE CBOWCTB TE€OMETPUYECKUX (PUTyp MO3BOJIUT pPa3BUTH JIOTUYECKOE MBILIUICHHE U
IIOKAa3aTh IPUMEHEHHE 3TUX CBOMCTB IIPH PEHIEHUH 33/]1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO

XapaKkTepa, a TAKXKC IMPAKTUICCKHUX.



Marepuai, OTHOCSIIMICS K coiepKaTeabHbIM JTUHUSIM «KoopauHatey u «BekTopbl», B
3HAYUTENHFHON CTEMEeHU HECET B cebe MEeXMIpPeIMETHBIE 3HAHUS, KOTOPhIE HAXOMAT MPHUMEHEHUE
KaK B pa3JIMYHBIX MATEMAaTUYCCKUX TUCITUILINHAX, TAK U B CMEXKHBIX MIPEIMETaX.

Oco0eHHOCThIO TUHUM «JIOTMKa W MHOXECTBa» SIBJISIETCS TO, YTO MPEACTABICHHBIN
3[IeCh MaTepua MPEeUMYIIEeCTBEHHO U3y4aeTcs MPU PACCMOTPEHUU Pa3IMYHBIX BOIPOCOB Kypca.
CooTBeTcTBYIOIIMK Marepuall HalleJeH Ha MareMaTuyecKkoe pa3BUTHE O0O0ydarouiuxcs,
dbopMupoBaHUE Y HUX YMEHHSI TOYHO, CXKATO U SICHO M3JIaraTh MBICIU B YCTHON M MHUCHMEHHOM
peun.

Jlunus «'eomMeTpusi B UCTOPUYECKOM Pa3BUTUU» MpeAHa3HadeHa g (OPMUPOBAHUS
MPEACTABICHUM O TEOMETPUM KaK YacTU YEJTOBEUECKOW KYIBTYpbI, ISl OOIIEro pa3BUTHS
IIKOJIBHUKOB, JIJIS1 CO3JIaHUS KYJIBTYPHO-UCTOPUIECKON Cpebl O0OyUICHHSI.

OO6miee unciio yaeOHBIX 4acoB 3a 3 rona o0ydyeHus cocrasiser 202 4., u3 HUX 68 B 7 Kiacce,
68 B 8 kiacce u 66 B 9 knacce.

TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS COJeP:KAHUA Kypca

[lporpamma  obecriedMBaeT  JTOCTHIKCHHWE  CIENYIOIIUX  PE3YJIbTaTOB  OCBOCHHS
o0pa3oBareIbHON MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHUs:
JUYHOCTHBIE:
1) ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH H CIIOCOOHOCTH
00yJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MO3HAHUIO, BBIOOPY JajbHEWIIero o0pa3oBaHusi Ha 0a3e OPHEHTHPOBKU B MHpE Mpodeccuii u
npoecCHOHANBHBIX  TPEONOYTeHH,  OCO3HAHHOMY  IIOCTPOCHUIO  WHIUBUAYAIbHON
00pa30BaTeIbHON TPACKTOPUHU C YUYETOM YCTOMUYUBBIX MTO3HABATEIHHBIX HHTEPECOB;
2) ¢gopmMupoBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBCHHOMN MPAKTHUKH,
3) dopmupoBaHHEe KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYAHHYECTBE CO
CBEPCTHHUKAMHM, CTAPIIMMH U MIAAIIMMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-
MCCJIEI0BATENHCKOM, TBOPUECKOHN U IPYTUX BUAX NEATEIbHOCTH;
4) yMeHHE SICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIHM B YCTHOM M THCHMEHHOWU peYH,
MOHUMATh CMBIC] MOCTABICHHON 3aJ]auy, BBICTPANBAaTh apryMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBHL;
5) KPUTUYHOCTH MBIIIUICHUS, YMEHHE Paclo3HABaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUTIOTE3Y OT (aKTa,
6) KpeaTMBHOCTb MBIIUICHUS, WHUIMATUBY, HAaXOAYUBOCThb, AaKTHBHOCTb TMPU PEIICHUU
reOMETPUUYECKHX 3a]1a4;
7) yMeHue KOHTPOJIUPOBATh MPOLIECC U pe3yabTaT y4eOHONH MareMaTHueCKOM 1eTeNbHOCTH;
8) crmoCOOHOCTh K SMOIMOHATFHOMY BOCIPHITHIO MaTeMaTHYeCKUX OOBEKTOB, 3aja4, pEIICHUH,

pacCyKIeHUM;



MeTanpeaMeTHbIE:

1) yMmeHHE CaMOCTOATENbHO IUIAHUPOBATh AallbTCPHATHBHBIC MYTH JOCTYD)KCHHUS IIETeH,
OCO3HAaHHO BBIOMpaTh Hanbosee 3peKTUBHBIE CIOCOOB! PEIIeHUsT YIeOHBIX U MMO3HABATEIBHBIX
3ajau;

2) yMeHHE OCYILECTBISATh KOHTPOJb MO pe3yabTaTy U IO CHocoOy IeHCTBUS Ha YpOBHE
MPOU3BOJIHHOTO BHUMAHUS M BHOCUTH HEOOXOAMMBIE KOPPEKTUBHI;

3) yMmeHue aJeKBaTHO OLEHHUBATh IMPABHJIBLHOCTh WJIHM OIIMOOYHOCTH BBHIMOJHEHUS Y4eOHOM
3aauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BO3MOXKHOCTH €€ pEeIICHHUS;

4) oco3HAaHHOE BIAJCHHE JIOTMUYECKUMH JCUCTBUSAMU OIpEACNICHUsI TMOHATUI, 00001IeHus,
YCTAHOBJICHHSI aHAJIOTUH, KJIaCCH(HUKAIMKM HA OCHOBE CaAMOCTOSITEIbHOTO BBIOOpa OCHOBAaHUH U
KPUTEPUEB, YCTAHOBIIEHUS POJAOBUJIOBBIX CBSI3EH;

5) yMeHHue yCTaHaBJIMBATh MPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTDH JIOTHUECKOE PacCyXkIEHUE,
YMO3aKJII0ueHne (MHAYKTUBHOE, IeyKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;

6) yMeHue Cco3/aBaTh, MPUMEHATh U MPEoOpPa30OBHIBATh 3HAKOBO-CHMBOJUYECKHUE CPEICTBA,
MOJIEJIA U CXEMBI JUIs PEIlIeHUs] yYeOHbIX U [T03HABATEIbHBIX 3a7a4;

7) yMeHUE OpraHU30BBIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEINLHOCTD C YUUTEIEM
U CBEpCTHUKAMU: OINpPEACATh IeNd, pacupeneyarh (YHKIMHM U POJM YYaCTHUKOB, OOIIUE
CrocoObl paboThI; yMeHHE paboTaTh B TPYIIE: HAXOAWUTh OOIEe pEIIeHHWE W pa3pelarh
KOH(DJIUKTBI HAa OCHOBE COIVIACOBAHMS MO3UIMK W y4éTa WHTEPECOB; CIYIIATh MapTHEPA;
(dbopMynupoBarhk, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) dopmupoBaHUE U pa3BUTHE Y4eOHOU U OOIIEMOIB30BATENBCKOW KOMIIETEHTHOCTU B 00JacTH
UCIIONB30BaHMS HHPOPMALIMOHHO-KOMMYHHKAITMOHHBIX TexHonorui (MKT-koMneTeHTHOCTH);

9) bopMupoBaHue MEpBOHAYAIBHBIX MTPEACTABICHUN 00 UIEAX U O METOJaX MaTeMaTUKH Kak 00
YHHUBEPCAJIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJIEIUPOBAHUS SIBICHUN U TIPOIIECCOB;

10) ymeHue BHAETh MaTEMAaTUYECKYIO 3a/lauy B KOHTEKCTE MPOOIEMHOW CHUTyallud B APYTUX
JTUCITUIIINHAX, B OKPY)KaOIIeH KU3HU;

11) ymeHue HaxOAWThb B PA3IUYHBIX MCTOYHHMKAX HMH(OpMaIUIO, HEOOXOIUMYIO JUIsl pELICHUS
MaTeMaTH4ecKuX MpobseM, W MPEeACTaBIsATh €€ B MOHATHOM (opme; mpUHHMMaTh pelIeHuEe B
YCIIOBUSX HETOJHON U N30BITOUHOM, TOUHON U BEPOSTHOCTHOM HH(pOpMAIINK;

12) yMeHue MOHUMATh M HCMOIb30BATh MaTeMaTUYECKHE CPEACTBAa HATISAHOCTU (PUCYHKH,
YepTEe U, CXEMBI U JIp.) A7 WILIOCTPALUY, HHTEPIPETALNN, apTyMEHTaIUH;

13) ymMeHHe BBIBUTATh TUIIOTE3bI TP PEIICHUN YIeOHBIX 3a/1a4 U TIOHUMAaTh HEOOXOAMMOCTh MX
MIPOBEPKHU;

14) yMmeHHe TpPUMEHSATh HMHIYKTHBHBIE W JCAYKTUBHBIE CIIOCOOBI PACCYXKICHUW, BHJIETh
pa3IMyYHbIe CTPaTeruy pelieHus 3a/1a4;

peIMeTHBIE:

1) OBJIaICHHUC 0a30BBIM TTOHSATHUHHBIM afnmaparomM I10 OCHOBHBIM pasfciiaM COACPIKAHUSA,



npeacTaBiIeHre 00 OCHOBHBIX M3yYaeMBIX MOHATHUSX (UHMCIIO, TeoMeTpuyeckas (urypa, BEKTOp,
KOOPAMHATHI) KaK BaKHEHIINX MaTeMaTH4e€CKUX MOJEISIX, TO3BOJISIIOIIUX OMUCKHIBATh U U3y4aTh
peabHbIe MPOLECCHI U SIBICHUS;

2) ymenue paboTarb C reOMETPHUYECKHMM TEKCTOM (aHaJIM3UpOBaTh, U3BIEKAaTh HEOOXOIUMYIO
uH(OpPMAIMIO), TOYHO U T'PAMOTHO BBIpaXKaTh CBOM MBICIM B YCTHOW M NMHCbMEHHON peyd C
MPUMEHEHUEM MAaTeMaTH4e€CKOW TEPMHUHOJOTUU U CUMBOJIMKH, UCIIOIB30BaTh PA3IMYHBIC SA3bIKU
MaTeMaTHK{, MPUBOIUTH KJIACCU(UKALMU, JIOTUYECKHE OOOCHOBAHUS, JOKAa3aTelIbhCTBa
MaTeMaTH4eCKUX YTBEPKIACHMUIA;

3) oBnazieHNe HABbIKAMH YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUN;

4) oBnaJieHHE T€OMETPUUYECKUM S3bIKOM, YMEHHUE HCIOJIb30BaTh €ro JUIsi OMUCAHUS MPEIMETOB
OKPYKAIOIIET0 MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUH M H300pa3HTEIbHBIX
YMEHHUI, TPUOOpEeTEeHNE HABBIKOB T€OMETPHUUECKUX MOCTPOCHU;

5) ycBOEHHE CUCTEeMAaTHYECKHUX 3HAHUU O IUIOCKMX (UIypax M HMX CBOWCTBaxX, a TaKkKe Ha
HaIISITHOM YPOBHE — O TMPOCTEHINMX MPOCTPAHCTBEHHBIX TeEJlaX, YMEHHE MPUMEHSTH
CHUCTEMAaTHYEeCKHUE 3HAHUS O HUX JIJISl PEIICHUS TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4;

6) yMeHHEe WU3MEpPATh [JIMHBI OTPE3KOB, BEIUYMH YIVIOB, HCIIOJIB30BaTh (HOPMYIBI IS
HAXOXKJCHHSI IEPUMETPOB, IUIOMIACH 1 00LEMOB reOMETPUUECKUX (QUTYD;

7) yMeHHE TPHUMEHSATH HW3YYCHHBIC TOHSITHS, PE3YJAbTaThl, METOABl [Jis PEIICHUS 3a]a4
MPaKTUYECKOTO XapakTepa H 3aJa4 W3 CMEXHBIX JUCIMIUIMH C HCIOJIb30BAaHUEM IpHU

H€06X0[[I/IMOCTI/I CIIPAaBOYHBIX MAaTCpUaJIOB, KAJIbKYJIATOPA, KOMIILIOTECPA.

1. Inanupyemble pe3yJbTAThl 0CBOCHHS Y4eOHOI0 Kypca reomMeTpus

Harnsaanas reomerpus

BEITyCKHUK HayIHTCS:

1) Pacmo3HaBaTh Ha YepTekKax, PUCYHKAX, MOJEISIX U B OKPYXKAIOIIEM MHpPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI;

2) Pacmo3HaBaTh pa3BepTKH Ky0a, MPSIMOYTOJBHOTO TMapajulesieluIe/ia, MpaBUIIbHON
MUpaMM/JIbl, HWIMH]pAa U KOHYCAa;

3) OmpenensaTh M0 JUHEWHBIM pa3MepaM Pa3BepTKU (GUIYpHI JIMHEHHbBIC pa3Mephl caMoit
¢burypsl 1 Ha060poT;

4) BbHCISITE 00bEM MPSIMOYTOIBHOTO MapaljIesIeuIe/a;

BbIyCKHUK TOTYYUT BO3MOKHOCTB!

5) BeruciaTe 00beMbl IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYP, COCTABICHHBIX M3
NPSIMOYTOJIBHBIX HapaljIeNeUIEOB;

6) YriyOuTh u pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX TI'€OMETPHUYCCKUX
¢burypax;

7) HpI/IMCHHTB MOHATHUC Pa3BCPTKU I BBIITOJIHCHUA ITPAKTHYCCKUX PACUCTOB.



I'eomeTpuueckne purypsbl

BbIlTyCKHMK HayqUTCS:

1) Tlosnb30BaThCs S3BIKOM TEOMETPHHU ISl OTIMCAHUS TIPEIMETOB OKPYIKAIOIIETO MUpa |
UX B3aUMHOTO PACMOJIOKEHHUS;

2) Pacmo3HaBaTh ¥ M300paXkaTh Ha YEPTEIKAX U PUCYHKAX FEOMETPUUYECKUE (PHUTYPHI
UX KOHQHUTypamuu;

3) Haxoaute 3HaueHWE JMJIMH JIMHEHHBIX OJJIEMEHTOB (UIYp M HX OTHOILICHHS,
rpagycHyio mepy yrioB or 0 mgo 180°, mpumensis omnpeneneHusi. CBoHcTBa U
NMpPU3HAKK (GUTYp M WX DJIEMEHTOB, OTHOIIEHUs GUryp (paBeHCTBO, IOa00ME,
CUMMETPUH, TIOBOPOT, MapaJlICIbHbBIN epEeHOC);

4) OmnepupoBaTh C HAYalbHBIMH IOHATHSIMH TPUTOHOMETPHH ¥  BBINOJHATH
3JIEMEHTapHbIE ONepaluy Haja QYyHKIUAMU YITIOB;

5) Pemarp 3amaunM Ha OKa3aTeNbCTBO, OMHUPAsCh HA HM3Y4YCHHBIC CBOMCTBAa (QUIYp H
OTHOIICHUN MEXy HUMU U IPUMEHSS U3YYCHHBIE METO/IbI JI0KAa3aTeIbCTB;

6) Pemiath HeCIOXHBIC 337a4dl Ha IOCTPOCHHE, MPUMEHSS OCHOBHBIC AJTOPUTMBI
MIOCTPOEHHUSI C TOMOUIBIO LIUPKYJISl U JIMHENKY;

7) Pemarp npocreiiniye mIaHUMETPUYECKUE 3a/1a4d B IPOCTPAHCTBE.

BbInycKHUK TOTYyYUT BO3MOKHOCTB:

8) OsgnazeTh METOJAAMH PEIICHHS 33]a4 Ha BHIYMCICHUS U JIOKA3aTEIbCTBA: METOIOM OT
IIPOTUBHOTO, METOJOM MOJ00Hus, METOJOM Iiepedopa BapUAaHTOB M METOJIOM
reOMETPUUYECKUX MECT TOYEK;

9) IlpuoOpecTH OMAT MPUMEHEHHS ATeOPandecKoro U TPUrOHOMETPUUECKOTO arapara
U UEH JBUKEHUS IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4;

10) OBnageTh TPATUIIMOHHON CXEMOM peIIeHUs 3aJad Ha TOCTPOCHHE C IMOMOIIBIO
LUPKYJIS ¥ JIMHEHKU: aHAJIN3, IOCTPOEHHE, TOKA3aTeIbCTBO U UCCIIEI0BAHUE;

11) Hay4uTbcs pemiaTh 3alauil Ha MOCTPOCHHE METOIOM FeOMETPHUECKOTO0 MECTa TOYCK
1 METOJIOM HOJ00H;

12) ITproOpecTH OMBIT MCCIIEAOBAHUS CBOWCTB TUIAHUMETPUYECKUX (UTYp C TIOMOIIBIO
KOMITBIOTEPHBIX ITPOTPaMM;

13) [IpuoOpecTrt  OMBIT  BBIIOJHEHUS] TMPOEKTOB 1Mo Temam: «['eomeTpuueckue
npeoOpa3oBaHus Ha IUIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o Gpopmyine.

N3mepenue reoMeTpruyecKnx BeJMUYUH

BbInyckHUK HayduTCS:

1) Hcnonp3oBaTh CBOWCTBA M3MEPEHUS [UIMH, IUIOMIQACH M YIJIOB NPH PEUICHUH Ha
HaXOXJCHHUE JIMHBl OTpe3Ka, UIMHBI OTPE3Ka, MAJIMUHBI OKPYXHOCTH, IJIUHBI AYTH

OKPY>KHOCTH, TPalyCHON Mephbl yrIia;



2)

3)

4)
5)

6)

BoruncnsaTe IIMHBI JIMHEHHBIX 3J€MEHTOB (UTYP M MX YIJIbI, UCHOIB3YS (OPMYJIbI
JUTMHBI OKPY>KHOCTH U JUTUHBI IYTH OKPYXHOCTH, (POPMYJIBI IIOIaAel Guryp;
BbruncnsaTe IUIOMIagM  TPEYTrOJIBHUKOB, IPSMOYTOJIBHMKOB, Iapajie]orpaMMoB,
Tpaneuui, KpyroB U CEKTOPOB;

BeruucnsaTe AJIMHY OKPYKHOCTH, IJIMHY IYTH OKPY>KHOCTH;

Pemrate 3a1aun Ha JJOKA3aTENbCTBO C MCIIOIB30BAaHUEM (POPMYII JAJIHHBI OKPY)KHOCTH
U ITTMHBI TyTH OKPYKHOCTH, (OpMYIT TUIoIIazei puryp;

Pemate npakThueckue 3anayd, CBSI3aHHBIE C HAXOXKICHUEM TI€OMETPUYECKUX

BCJIIMYHH (I/ICHOHBBYH Ipu HeO6XO,I[I/IMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKUEC CpCI[CTBa).

BBIITyCKHMK IIOJIyYUT BO3MOXKHOCTD:

7) Bbruucnare mwiom@aan GUryp, COCTaBICHHBIX M3 JIBYX WM 00Jee MPSIMOYTOJIbHUKOB,
napauieIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

8) BbIYKCIIATH MJIOIMIAAA MHOTOYTOJIBHUKOB, MCIIOJB3YSl OTHONICHUSI PABHOBEIMKOCTH H
PaBHOCOCTABJIICHHOCTH;

9) IIpuobOpecTd ONBIT NPUMEHEHHS AIreOPandeckoro © TPUTOHOMETPHUUECKOTO
anmapata M AW MABIKEHUS TNpU pEUIeHMHM 3a]ad Ha BbIYMCICHHE IUIOLaaen
MHOTOYT'OJIbHUKOB.

Koopaunarsi

BrInnyCkHHMK Hay4duTCS:

1)

2)

Brrancaars JJIMHY OTPCE3Ka IO KOOpAWHATaM €ro KOHIOB;, BBIYUCIIATH KOOPAWHATHI
CCPCAHNHLBI OTPC3Ka,
Hcnons3oBaTh KOOpI[I/IHaTHLII\/’I METOH UJId HU3YUYCHUS CBOMCTB NpsAMBIX U

OKPY>KHOCTEH.

BBIITyCKHHMK ITOJIyYUT BO3MOXKHOCT:

3) OBnazerh KOOPIMHATHBIM METOJOM pCIICHHsS 3a7ad Ha BBIYUCICHHUE U
JI0Ka3aTelIbCTBO;

4) TlpuoOpecTy OMBIT UCTOJIL30BAHUS KOMITBIOTEPHBIX MPOTrPaMM JUTS aHAJTU3a YaCTHBIX
CJIy4aeB B3aUMHOT'O PACIIOJI0KEHHS OKPYKHOCTEH U MPSAMBIX;

5) TIpuoOpecTH OMBIT BBIMOJHEHUS MPOEKTOB Ha TeMy «lIprMeHeHHe KOOPIHHATHOTO
METOa IIPU PEIICHUH 3a7a4 Ha BBIYUCIICHUE U 1I0KA3aTEIbCTBOY.

BekTops!

BrInmyckHHMK HayduTCs:

1)

2)

OmnepupoBaTh C BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX
TC€OMETPHUCCKH, HAXOJUTh BEKTOP, PAaBHBIA MPOM3BEICHUIO 3aJaHHOTO BEKTOpa Ha
YHUCIIO;

HaXOJIPITB JJISL BeKTOpOB, 3aJaHHBIX KOOp)II/IHaTaMI/I: JJINHY BeKTOpa, KOOp)II/IHaTI)I

CYMMBI U pa3HOCTU ABYX U Ooitee BCKTOPOB, KOOPAWHATHI IPOU3BCACHUS BEKTOPA HA



YHCIIO, TPUMEHSAS TNpPH HEOOXOJMMOCTH COYETATeNIbHBIM, MEepEeMECTUTEIbHBI U
pacIpenenIuTeIbHbIN 3aKOHBI;

3) BeruuCIATH CKaTSIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YroJI MEXKIY BEKTOpaMHU,
YCTaHABJIUBATh NEPIECHIAUKYIIAPHOCTD IIPSAMBIX.

BhIITyCKHHMK NOJIyYUT BO3MOXHOCTB:!

4) OBgiaseTh BEKTOPHBIM METO/IOM PELICHUS 33a/]1a4 Ha BBIYMUCICHHE U JOKAa3aTeIbCTBO;

5) IlpuoOpectu OIBIT BBINOJIHEHHS MPOCKTOB Ha TeMmy «lIpuMeHeHHE BEKTOPHOTO

METO4a IMPpU pCUHICHUHN 3aJla4 Ha BEIYUCIICHUE U JOKa3aTCIbECTBOY.

2. CoaepxaHue y4eOHOro Kypca reoMeTpusi
7 kaacce
Harnsignas reomerpusi.

I'eomerpnueckue ¢purypsl. [Ipsveie u ymibl. Touka, npsiMas, mIOCKOCTb. OTpe30K, JIyd.
VYron. Buasl ymoB. BeprukanbHbele M cMexHbIE ynibl. buccexkrpuca ymia. llapannensHeie n
nepecekaromecss npsmMsle. llepnenaukynsapHsie InpsMble. Teopembl O INapauIeIbHOCTH U
NEepPHEHAUKYIIPHOCTH TpsMbIX. lleprnieHnuKkynap u HakiaoHHass K mnpsaMou. CepenuHHbIN
NepHeHAUKYIAp K oTpe3ky.M3mepenue reomerpuueckux BenuuuH./[nmHa orpeska. Paccrosinue
OT TOYKM 10 NpsAMOi. PaccTosHue Mexay napamienbHbIMU NPSMBIMH. OJEMEHTHI JIOTUKHU.
Onpenenenne. Axkcuombl M Teopembl. JlokasarenbcTBO. JlOKa3aTelbCTBO OT IPOTHUBHOTO.
Teopema, oOparnHas panHod. Ilpumep u xkoHTprnpumep. IloHATHE O pPaBHOCHIBHOCTH,

CJICAOBAaHHNU, YHOTp€6JICHI/IC JJOIT'MYCCKHUX CBA30K €CJIH ..., TO ..., B TOM H TOJIBKO B

TOM CIIy4ae, JOTMYECKHE CBS3KU U, WIIN.

TpeyronbHuk. Bpicota, Menuana, OuccekTpuca, CpeAHssl JIMHUSA TPEYroJbHUKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHHME TPEYTrOJbHUKU; CBOWCTBAa M MPU3HAKK PaBHOOEAPEHHOTO
TpeyroipHuKa. [Ipu3Hakum  paBeHCTBa  TpEyroiabHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHNsT MEXJy CTOPOHAaMU U YIIaMHM TpeyroibHuKa. CyMma YITIOB TpPEyroJbHHUKA.
Buewmnue yriel TpeyronpHuka. OkpyxHOCTh U Kpyr. Jlyra, xopaa. IlocTpoeHus ¢ momoisko
HUpKylnss M JuHediku. OCHOBHBIE 3a/laud Ha I[IOCTPOEHHE: JEJIEHWE OTpe3Ka IOIojaMm;
IIOCTPOEHUE yIJIa, PABHOIO JAHHOMY; IIOCTPOEHHE TpPEYTOJbHUKA IO TPEM CTOpOHaM;
MOCTPOEHUE MEPIEHUKYIISApa K MPSMON; MOCTPOEHUE OUCCEKTPUCHI yIa; AeJeHNEe OTpe3Ka Ha N
paBHBIX uyacTtei. Pemenue 3agad Ha BBIUMCIIEHHME, JOKAa3aTe€IbCTBO M IOCTPOECHHUE C
HCIIOJIb30BaHUEM CBOMCTB U3yYEHHBIX QUTYP.

IToBropenue. Pemenue 3aga4
8 ki1ace

Yerpipéxyroabauk. [lapamnenorpamMm, ero cBoilcTBa W Tpu3HAKH. [IpsIMOYroiabHHUK,
KBaJpar, poMO, HUX CBOHCTBa W Tmpu3HakU. Tpameuus, cpeaHssi JUHUS Tpareuuu.

MHOTOYTOHBHI/IK. BBIHYKJIBIG MHOT'OYT'OJILHHUKH. Cy'MMa YIUIOB BBIITYKIIOTO MHOT'OYT'OJIBHUKA.



ITpaBHIIBHBIE MHOTOYTOJIBHUKH.

HN3mepenue reomerpuyeckux BeJuuuH.llepumerp MHoroyronsHuka. I'panycHas mepa
yIjla, COOTBETCTBHE MEXAY BEJIMYMHOM LEHTPAJBHOIO yINIa M JJIUMHOW AYI'M OKPYXHOCTH.
[Tonsatue miuomanu miockux ¢guryp. PaBHococTaBieHHble U paBHOBesnukue (urypsl. [lnomans
npsMoyronbHuKa. llnomanu napamienorpamma, TpeyroiabHuka W Tpaneuuu. COOTHOIIEHHE
MEXIy IJIOUIaIIMU NOAOOHBIX (uryp. Pemenue 3amady Ha BBIUMCIIEHHE M JO0KA3aTEIbCTBO C
UCTIOJIb30BaHHEM U3yUYEHHBIX (OPMYII.

TpeyroabHuk. Teopema @aneca. I[logoOue TpeyroapHukoB. IlpuszHaku mOMOOMS
TpeyronbHUKOB. Teopema Iludaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAHI€HC OCTPOIo YIua
IPSIMOYTOJIBHOTO TpeyroibHuKa U yrmioB oT 0 no 180°mpuBenenue k octpomy yriy. Pemienue
IPSIMOYTOJIbHBIX TPEYroJIbHUKOB. (OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIAECTBO. DopMybl,
CBS3BIBAIOIME CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC OJHOIO M TOIO K€ yIVIa. 3aMedarebHbIe
TOYKHU TPEYTOJIbHUKA.

Oxpy:xHOCTH UM KPYr. LleHTpanbHbIld yroiyi, BOMCAHHBIA Yrojl, BEJIWYMHA BIMCAHHOTO
ymia. B3aumHOE pacmnosiokeHue NpsIMOM U OKPYKHOCTH, JIBYX OKpyXHOcTeW. KacarenbHas u
ceKyllas K OKpPY)KHOCTH, HX CBOWCTBAa. BmnucaHHblE ¥ ONKMCAHHBIE MHOI'OYTOJBHUKH.
OKpyXHOCTb, BIHMCAaHHAas B TPEYTOJbHUK, U OKPYXHOCTb, OIMCAaHHAs OKOJIO TPEYTOJbHUKA.
CBoiicTBa OMCCEKTPUCHI yIIIa U CEPEANHHOTO MEPIICHIUKYIIAPA K OTPE3KY.

IToBTOpenue. Pemienue 3agay.

9 kJ1acc

Bekrtopsbl./[nuHa (Moxyns) BekTopa. PaBeHcTBO BekTopoB. KommmHeapHble BEKTOPBI.
KoopauHnars! BekTOpa. YMHOKEHHE BEKTOpPA HA YUCIIO, CyMMa BEKTOPOB, PA3JI0KEHNE BEKTOPA T10
JIByM HEKOJUIMHEApHBIM BekTopaM. CKalsipHOE MPOU3BEICHHE BEKTOPOB.

Koopaunarel.YpaBHenue mnpsmoi. Koopaunarel cepenmubl  orpes3ka.  Dopmyna
paccTOSIHUS MEKIY ABYMsI TOUKaMH INIOCKOCTU. YPaBHEHUE OKPYKHOCTH.

TpeyronbHuk. Pemenue TpeyroJbHUKOB: TEOpEMAa KOCUHYCOB U TEOPEMA CHUHYCOB.

Oxkpy:xkHocTh W Kpyr.BrucanHele u  ONUCaHHBIE OKPYXHOCTH  IPaBUIIBHOTO
MHoOroyrojibHuKa. ['eoMmerpuueckue npeodpasobanus. [lonstue o paBenctse guryp. [lonstue o
JBUKEHUH: OCEBasl M LEHTpajbHasi CUMMETPHH, NTapaJUIeNIbHbIN nepeHoc, noBopoT. Ilonsarue o
nogo6un ¢uryp u romoretuu. Pemenne 3aay Ha BBIYUCICHUE, 10KA3aTENbCTBO U MOCTPOCHUE C
HCIIOJIb30BaHUEM CBOMCTB M3y4YeHHBIX (uryp.l3mepenne reomerpuueckux BeauuuH.llepumerp
MHOTOYTOJIbHUKA. J[IMHA OKpPYKHOCTH, YHCIIO T; JUIMHA AYI'M OKpPYKHOCTH. ['pamgycHas mepa
yIjla, COOTBETCTBHE MEXAY BEJIMYMHOM LEHTPAJBHOIO yINIa M JJIMHOW AYI'M OKPYXHOCTH.
[Inomanpe MHoroyroiapHuka. Ilmomanas kpyra u Iuomans cekropa. Pemenuwe 3amad Ha
BBIUMCJIEHHUE U JOKA3aTeIbCTBO C UCMOIb30BAHUEM U3YUYE€HHBIX (hOPMYIIL.

Harnsaanaa reomerpusi. HarmsigHbele mpencTaBiieHus O MPOCTPAHCTBEHHBIX (UTrypax:

Ky0, mapajuienenumnen, MnpusMa, NupaMmuja, map, cdepa, KoHyc, muiauHiap. M3oOpaxenue



NpoCcTpaHCTBeHHBIX  ¢uryp.  I[lpumepsr  cedenuwit.  MHororpanHuku.  [IpaBuibHBIC
MHOTOTrpaHHUKHU. [IpuMepbl pa3BEPTOK MHOTOTPaHHUKOB, IMIIMHAPA U KoHyca. [loHsTHe 00bEMa;
enuHUIB 00bEMa. OOBEM MPSMOYTOIBLHOTO MapalieNienunena, Kyoa.

I'eomeTpusi B ucropuyeckom pasputruu. Ot 3emuemepust kreomerpuu. [ludarop u ero
mkona. danec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria.
KBagparypa kpyra. YnBoenue kyba. Mcropus uncna n. 3oiotoe ceuenune «Hagana» EBknuaa. JI.
Oiinep. H. U. JlobaueBckuit. Ucropusi msitoro mocrtynara.l300pereHne Meroga KOOPAHMHAT,
MO3BOJISIONIETO MEPEeBOAUThIeOMETpUUYECKUEe OO0BeKThl Ha s3bIk anreOpol. P. Jlekapt u Il
®epma.llpumMepsl pa3IMUHbBIX CUCTEM KOOPJAMHAT HA IIOCKOCTH.

006 akcuomax MmIIAHUMETPHH.

IToBTOpenue. Pemenue 3agau.

1. Temaruueckoe INIAHUPOBAHHUE C YKAa3aHUEM YaC0B, OTBOAUMBIX HA OCBOCHHE

7 kaacc
KonTtpoJsbHbie u
Ne KoJi-Bo
Ha3Banue Tembl AUATHOCTHYECKHUE
n/n 4acoB
MepOonpusiTUs
1 Harnsgnas reomerpust 24 2
2 TpeyronbHuk 36 3
3 [ToBTOpenue. Penenue 3ama4a 8 1
Hroro 68 6
8 ki1ace
KontponabHubie n
Ne Kou-Bo
Ha3Banue Tembl AUATHOCTHYECKHUE
n/n 4acoB
MeponpusiTUs
1 YeTbIpEXyroJbHUK 14 1
2 N3MepeHne reOMeTpUYECKUX BEJIMUUH 14 2
3 TpeyrobHUK 19 2
4 OKpyXHOCTb U KpyT 17 2
5 [ToBTOpenue. Pemenue 3anau 4 1
UTOro 68 8
9 kiacce

Ne Ha3Banue Tembl Kou-Bo KonTpoabHbie n




n/n JaCcoB MHATHOCTHYECKHUE
MepOonpPUsITUSI

1. BexTopst 8 1
2. Koopaunarst 8 1
3. TpeyroibHUK 11 1
4, OKpY)XHOCTh B KPYT' 18 2
5. Harnsanas reomerpust 8 1
6. l'eomeTpust B HICTOPUIECKOM Pa3BUTHHI 4 -
7. 006 akcuomax IIaHUMETPUU 2 -
8. [ToBTOpenue. Pemenue 3amau 7 1

Uroro 66 7




