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1.ITosscHuTEAbHAA 3aNIUCKA

Pabouas mporpamma mo y4eOHOMY Kypcy « reomerpus 7-9 kmacc » pa3paboTaHa Ha OCHOBE
IPUMEPHOI OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO obmiero O0pazoBaHus

H3yuenue zeomempuu 6 00pazoeamenvHplX yUpeHcOCHUAX OCHOBHO20 00Uie20 00pa308aHus
HANPAaeIeHo HA 00CMUMNCEHUE CTLeOYIOUUX HeTlell:

e OBJIAJCHHUC CHCTEMOM MaTeMaTUYEeCKHUX 3HAaHUH U YMCHHI;'I, HCO6XO,Z[I/IMI)IX TJIA
MNPpUMCHCHUA A HpaKTI/I‘-IeCKOf/'I ACATCIIBHOCTH, HU3YUCHHUA CMCXKHBIX OUCHUILINH,
MPpOOOJIKCHUA 06pa3OBaHI/IH;

e UHTEIUIEKTyaJlbHOE pa3BUTHE, (opMUpOBaHME KadecTB JHMYHOCTH, HEOOXOAUMBIX
YeJOBEKY JUISl IIOJHOLEHHOM JKM3HU B COBPEMEHHOM OOLIECTBE, CBONCTBEHHBIX
MaTEMaTHYECKOM JIeATEIbHOCTHU: SICHOCTH U TOYHOCTH MBICJIH, KPUTUYHOCTU MBILUIEHUS,
UHTYWLIAH, JIOTHYECKOTO  MBIIIICHUS, JJIEMEHTOB AITOPUTMHYECKOH  KYJIbTYpBI,
MPOCTPAHCTBEHHBIX MPEICTABICHHUH, CIOCOOHOCTH K MPEOOICHUIO TPYIHOCTEH:

e (opmMupoBaHUE MPEICTABICHUNA 00 HIESIX U METOJaX MATEMAaTUKH KaK YHHBEPCATHHOTO
sI3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJEIIMPOBAHUS SIBJIEHUM U IPOLIECCOB;

e BOCHHUTAHHUC KYJIbTYpPbl JIMYHOCTH, OTHOWMICHUA K MATEMATUKE KaK K 4YacCTu
O6H.I€‘I€J'IOBCLIGCKOI‘/'I KYJbTYPHI, I/Irpa}omeﬁ OCO6YIO POJib B O6H.I€CTBCHHOM Pa3BUTHU.

OO0uue e Kypca reomeTpun 7-9 kjiaccon

[IpakTrueckas 3HaYUMOCTh IIKOJIBHOTO Kypca r€OMETpUU OOYCIIOBIIEHA TEM, YTO €r0 OOBEKTOM
SIBJIAIOTCSI TIPOCTPAHCTBEHHBIE (JOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS JEWCTBUTEIHHOIO MHPA.
['eomeTpuueckass mNOATOTOBKAa HEOOXOAuMa Il TOHUMAHUSA TMPUHIMIIOB YCTPOWCTBA U
WCIIO0JIb30BaHUSI COBPEMEHHON TEXHUKH, BOCIIPUATUS HAYYHBIX U TEXHUYECKUX MOHATHN U UACH.
MareMatuka sIBISIETCS SI3IKOM HAayKW UM TeXHUKH. C €€ MOMOIIBI0 MOJICTUPYIOTCS U U3y4alOTCs
SIBJIEHUSI U TIPOLIECCHI, IIPOUCXOIALIME B IIPUPOJIE.

I'eomeTpust sBISi€TCS OJHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHa OOecreyuBaeT
M3y4YeHUE JIPYTUX JUCHMIUIMH. B mepByro oyepenb 3TO OTHOCHTCS K NMPEAMETaM €CTECTBEHHO-
HAy4YHOTO IIMKJIA, B YacCTHOCTH K (pu3uke. Pa3BUTHE JOrMUYECKOrO MBIIUIEHUS y4alluxcs IMpH
Oo0Oy4yeHUH TEeOMETPUH CHOCOOCTBYET YCBOGHMIO IMpPEIMETOB TIyMaHHUTapHOIO  IMKIIA.
[IpakTHyeckre yMEHHUS M HaBBIKM T€OMETPUYECKOro XapakTrepa HEOOXOAMMBI Ul TPYIOBOH
JEeSTeIbHOCTH U TPO(ECCUOHATIBHOM MOATOTOBKH LIKOJIBHUKOB.

PasButne y yuwamumxcs TpaBWIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOHCXOXICHUH
reOMETPUUYECKUX aOCTPaKIMii, COOTHOLUIEHUH PEAJbHOTO0 W MJICATbHOI0, XapaKTepe OTpa)keHUs
MaTEeMaTHYECKON HAYKOH SIBICHHI M MPOIECCOB PEaIbHOrO MUpa. MeCcTO TeOMETPHH B CUCTEME
HaYK n pOHI/I MATEMATHUYCCKOT' O MOI[CJ'II/IpOBaHI/IH B Hay‘IHOM IIOBHAHUU U B HpaKTI/IKC
CMOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIIUXCS, a TaKke (pOpPMUPOBAHUIO
KadyeCTB MbIINIJICHU], HeO6XO}II/IMBIX Il agarnrTanguu B COBpeMeHHOM I/IH(l)OpMaHI/IOHHOM
oO1ecTBe.

Tpebyst oT yyamuxcs yMCTBEHHBIX M BOJIEBBIX YCHWJIMHA, KOHIIEHTpPALlMM BHUMAHUS, aKTUBHOCTH
pa3BUTOTO  BOOOpa)K€HHUs, TE€OMETpUs  pa3BUBACT HPABCTBEHHbIE  YEPTbl  JMYHOCTH
(HaCTOMYMBOCTb,  IIEJIEYCTPEMIIEHHOCTh, TBOPYECKYK0 AKTUBHOCTb, CaMOCTOSITEIbHOCTD,
OTBETCTBEHHOCTb, TPYJOJIO0ME, MAUCHUIUIMHY ¥ KPUTHYHOCTh MBIIUIEHUSI) M yMEHHUe
apryMEHTHPOBAaHO OTCTAMBATh CBOM B3IVIAJBI U YOEXKIEHHUS, a TaKKe CIIOCOOHOCTh MPUHUMATH
CaMOCTOATEIIbHBIE PEIICHHUS.

['eomeTpus CyHIECTBEHHO paclIUpsieT KPyro3op y4alluxcsl, 3HAKOMS HMX C HUHIYKIUEH u
NeAyKiuen, o0000IeHneM W KOHKpETH3allued, aHalu30M M CHHTE30M, Kiaccu(UKamuen u
cUCTeMaTu3anuel, abcTparupoBaHueM, aHajIoOrHei. AKTHBHOE HCIIOJIb30BaHHE 3a7ad Ha BCEX
JTanax y4yeOHOro mpolecca pa3BUBaeT TBOPUYECKHUE CIOCOOHOCTH MIKOJIbHUKOB.



IIpu oOyueHun reoMeTpuu (HOPMUPYIOTCS YMEHUS W HABBIKM YMCTBEHHOIO TpyAa —
IUTAaHUPOBaHUE CBOEH paboThI, MOMCK PALMOHAIBHBIX IyTeH €€ BBINOJHEHUS, KPUTHYECKas
OlICHKa pe3yapTaToB. B mponecce oOydeHHs TI€OMETpUM IIKOJIbHUKU JIOJDKHBI HAy4UThCS
u3JaraTb CBOM MBICIM $ICHO M MCYEpIBIBAIOLIE, JIAKOHUYHO U EMKO, NMPHOOPECTH HaBBIKU
4ETKOro, aKKypaTHOIO M I'PAMOTHOIO BBIIIOJIHEHMS MaTEMaTUYECKHX 3amuceil. Baxunenmei
3ala4ei IKOJIBHOIO Kypca F€OMETPHUH SBJIACTCS Pa3BUTUE JIOTMYECKOTO MBIIUICHHS Y4alUuXCs.
Camu OOBEKTHI T€OMETPUYECKHX YMO3AKIIOUEHUH M TPHHATHIE B TEOMETPUHM IpaBWIIa HUX
KOHCTPYUPOBAHMsI CHOCOOCTBYIOT (DOPMUPOBAHMIO YMEHUH OOOCHOBBIBaTh U JIOKa3bIBaTh
CYXKJI€HHUs, NPUBOJIUTH YETKHUE OIPEICIICHMS, PAa3BUBAIOT JIOTMYECKYI0 HMHTYULHIO, KPaTKO MU
HarJIIJHO BCKPBHIBAIOT MEXAHU3M JIOTUYECKUX IIOCTPOCHUN U y4aT UX PUMEHECHHUIO.

Tem cambIM reoMeTpusi 3aHUMAeT BeAyllee MECTO B (POpMHpPOBAHMHM HAYYHO-TEOPETHUECKOIO
MBILIUICHUS] IIKOJBHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHMIO MaTeMaTUKH, (OPMHUPYS
MOHMMAaHUE  KPacoThl M M3SIIECTBA  MAaTEMAaTUYECKUX  PACCYKIEHUH,  CHOCOOCTBYS
BOCTIPHSITHIO TEOMETPUYECKUX (OPM, YCBOCHHUIO TOHSTHUS CHUMMETPHUH, TE€OMETPUsS BHOCHT
3HAQUMUTENIbHBIA BKJIAaJ B H3CTETHMYECKOE BOCIHMTAaHME Yywammxcs. EE wu3zyueHue pa3BUBaeT
BOOOpaXKCHHE IIKOJIBHHUKOB, CYIIECTBEHHO O0OOTamaeT M pa3BHBAECT MX IPOCTPAHCTBEHHBIC
MIPEACTABIICHHUS.

2.00mas XapakTepucTHKAa Kypca

B Kkypce yCIOBHO MOXHO BBLICINTH CIEAYIOIINE CoOJep:KarelbHble JMHUK: «HarmsanHas
reomerpusi», «l'eomerpuueckue  Gurypsl», «l3mepeHue reoMeTpUYECKHX ~ BEIUYHHY,
«Koopaunatel», «BekTopel», «JIoruka u MHO)KeCTBa», «I'€OMETpHUs B HCTOPUYECKOM Pa3BUTHI.
Marepuan, otHocaummiics k JauHUM «Harmannas reomerpus»  (3JIEMEHTHI  HArJIsAHOM
CTEpPEOMETPUU) CIOCOOCTBYET Ppa3BUTHIO IPOCTPAHCTBEHHBIX IPEJICTaBICHUIN yd4allluxcsi B
pamkax wusydeHust IutaHuMeTrpun. Copepkanue pasznenoB «l'eomerpudeckue GUIyps» H
«M3MepeHne reoMeTpUYeCKUX BEJIMYMH» HALEICHO Ha IIOJIYy4YEHUE KOHKPETHBIX 3HAHUU O
reoMeTpuuecKkol (urype Kak BaxkHeWIIed MaTeMaTH4ecKoil Mojaenu Uil — ONHCAHMS
okpyxaromero Mupa. CucreMaTu4eckoe M3y4eHHE CBOMCTB I'€OMETPUUYECKUX (QUTYyp MO3BOJUT
pPa3BUTh JIOTUYECKOE MBIIUICHUE U II0KAa3aTh IPUMEHEHHUE DTHUX CBOMCTB IIpU PEIICHUM 3a]1a4
BBIYMCIIUTEIIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKXKe MPAKTUYECKUX.

MaTepI/IaJ'I, 0THOC$[H.[PII>1C$I K COACPIKATCIbHBIM JIMHUAM «KOOp,Z[I/IHaTBI» n ((BeKTopBI», B
3HAUYUTEILHOM CTEIeHU HecET B ceOe MCKIPCIMETHBIC 3HAHNA, KOTOPBIC HAXOAAT MNPUMCHCHHEC,
KaK B pa3JIMYHBbIX MATEMATUYICCKUX JUCHUIIIIMHAX, TaK U B CMCKHBIX ITPEAMCTAaX.

OcoOeHHOCTBIO JTMHUU «JIoTMKa M MHOMECTBa» SIBISETCS TO, YTO MPEICTaBICHHBIH 37€Ch
Marepuan IMPEUMYIIECTBEHHO H3y4aeTCs IpPU PAaCCMOTPEHHMM pa3jIMYHBIX BOIPOCOB Kypca.
CooTBercTByIOIIMII ~ MaTepuaig  HalEJIeH Ha  MaTeMaTHMYeCKOE  pa3BUTHE  ydallHxc,
(hopMHpOBaHNME Y HUX YMEHHUS TOYHO, CXKATO U SICHO M3JIaraTh MBICIM B YCTHOM M MHCbMEHHOMN
peun.

Jluaust «l'eoMeTpusi B HCTOPUYECKOM DPAa3BUTHUH» MpeAHa3HaueHa s  (OpMUPOBAHUS
NPEJCTaBICHUA O TEOMETPUU KaK YacTH YEJIOBEYECKOH KyIbTYpbl, Ui OOIIEro pa3BUTHS
IIKOJIbHUKOB, JJI CO3AaHUS KYIbTYPHO-UCTOPHUUECKOM Cpelibl 00ydeHH .

3. MecTo npeaMeTa B y4eGHOM IVIaHe

B cooTBercTBUMM ¢ y4yeOHBIM IUITAHOM HA M3Y4YEHHE T€OMETPUU CTYIEHM OCHOBHOI'O OOILEro
oOpaszoBanusi oTBoauTcs 204 yaca, B ToM yuciie B 7 kiacce 68 ydueOHBIX 4acoB M3 pacuera 2
y4eOHBIX Yaca B HeJleNo, B § kitacce 68 yueOHbIX 4acoB M3 pacueTra 2 yyeOHBIX yaca B HEJleINo, B
9 knmacce 68 yueOHBIX 9acoB U3 pacuera 2 y4eOHBIX Yaca B HENEIIO.

4.JIM4HOCTHBIE , METANIPEAMETHBIC M NPeIMETHbIE Pe3yJIbTATHI 0CBOCHUS Kypca reoOMeTpUuM
7- 9xkacenl



[IporpamMma oGecrnieunBaeT AOCTHUIKCHHE CIEIYIOIIUX PE3yJIbTaTOB OCBOCHHS 0Opa3oBaTEIbHON
MpOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JAUYHOCMHbLE:

1.

(dbopMHpOBaHKE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH MU CIIOCOOHOCTH,
o0yyJaroImuxcs K cCaMOpa3BUTHIO U CaMOO0Pa30BaHUIO HA OCHOBE MOTHUBALMHU K O0Y4YEHUIO
¥ TIO3HAHUWIO, BBIOOpY JHanbHEimero oOpa3oBaHUs Ha 0a3e OpPUEHTUPOBKU B MHpE
npodeccuii UM NPO(PECCHOHANBHBIX  HPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHMIO
MHIUBUAYAJIbHON 00pa30BaTeNbHOM TPAEKTOPUU C YUETOM YCTOMUMBBIX MO3HABATEIbHBIX
UHTEPECOB;

2. GopMHpOBaHHME IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3. (dopmMupoBaHHE KOMMYHUKATUBHOH KOMIIETEHTHOCTH B OOIIEHHWU M COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTapIIMMH M MIIAJIIIMMH B 0Opa30BaTEIILHOHN, OOIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeIOBATENLCKOM, TBOPUECKON U IPYTUX BUJAX JESITENbHOCTH;

4. yMeHue SICHO, TOYHO, FPAMOTHO H3JlaraTh CBOU MBICIH B YCTHOW M MUCHBMEHHOW peuw,
MOHMMATh CMBIC TIOCTABJICHHOW 3aJaud, BBICTPaMBaTh apryMEHTAllUI0, IPUBOJUTH
MPUMEPHI U KOHTPIPUMEDHI;

5. KPUTUYHOCTh  MBIIUICHHUS, YMEHHE  paclo3HaBaTh JIOTUUECKHM  HEKOPPEKTHbBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

6. KpeaTHBHOCTh MBIIUICHUS, WHHUIMATUBY, HAXOJYUBOCTb, AKTUBHOCTh MPHU PEUICHUH
T€OMETPUUYECKUX 3a/1a4;

7. yMEHHE KOHTPOJIUPOBAThH MPOIECC U Pe3ybTaT Y4eOHOI MaTeMaTHYeCKOU JAesITeNbHOCTH;

8. cmocoOHOCTh K SMOIMOHAIBHOMY BOCHPHUATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pELIECHHH, paCCYKICHUM;

Memanpeomemmuole:

1) yMeHHE caMOCTOSTEIBHO TUIAHUPOBATH ANBTEPHATUBHBIC MYTH JOCTIKCHUS LIENIeH, 0CO3HAHHO
BbIOMpaTh Haubosee 3(hPexTUBHBIE CIIOCOOBI perIeHHs yuyeOHBIX W MO3HaBaTENbHBIX 3a7ay; 2)
YMEHHE OCYIIECTBIATh KOHTPOJb IO pe3ylbTaTy M MO croco0y JelcTBUS Ha YypOBHE
MIPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOX0/IMMbIE KOPPEKTHBBI;

3) yMeHue aJeKBaTHO OIICHMBATh MPABWJIBHOCTh WU ONIMOOYHOCTH BBIMIOJHEHUS Yy4eOHOUH
3a/1a4uu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BIIAJICHUE JIOTUYECKUMU JIEUCTBHUSIMHU OMPENEICHUsT TMOHATUH, 0000IIeHUS,
YCTaHOBJICHHS aHAJIOTUH, KIACCU(UKAIMKU HA OCHOBE CaMOCTOSITEIHHOIO BHIOOpAa OCHOBAaHUU U
KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

5) YMCHHC YCTAHABJIMBATH NMPUYNHHO-CJICACTBCHHLIC CBA3U, CTPOUTH JIOTHYECKOC PACCYIKICHHC,
YMO3aKIHOUCHUEC (I/IH}I}’KTI/IBHO@, ACAYKTUBHOC U 10 aHaJ'IOFI/II/I) " BBIBOJbI,

6) yMeHHWe co3JaBaTh, NMPUMEHATh M MPEoOpPa3OBHIBATH 3HAKOBO-CHMBOJIMYECKHE CPENICTBA,
MOJIETIN ¥ CXEMBI IS PellIeHUs] yYeOHBIX U MO3HABATENbHBIX 33/1aY;

7) YMCHHE OpPraHU30BbIBATH yqe6Hoe COTPYAHHUYECTBO U COBMECTHYIO JCATCIIBHOCTb C YUUTCIICM
U CBEPCTHHUKAMU: OIPENENIATh e, PACHpenesiaTh (YHKUMH U POJM YYaCTHUKOB, OOIIHe
CHO0CO0bI paboTHI;

8) ymenue paboTaTh B rpymre: HaXOAUTh OOIee pelieHrne U pa3penatb KOHPIMKTH Ha OCHOBE
COTJIACOBAaHUS TMO3UIMKA M y4éra HHTEpEcOoB; cClymarh napTHEpa; (HOpMYIHpPOBATS,
apryMEHTUpPOBaTh U OTCTaNBaTh CBOE MHEHMUE;



9) dbopmupoBanre U pa3BuTHE y4eOHOI M OOIIEOIB30BATEIHLCKON KOMIIETEHTHOCTH B O0JIACTH
HCIIOIh30BaHUS HH(POPMAITMOHHO ~-KOMMYHHKAITMOHHBIX TexHosoruii (MKT-kommeTeHTHOCTH);

10) popmupoBaHre nepBOHAYATBHBIX MIPEICTABICHUN 00 UESIX U 0 METOAAaX MaTeMaTUKH Kak 00
YHUBEPCAIBHOM S3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEINPOBAHMUS SIBIIEHUIN U POLIECCOB;

11) ymeHue BHAETh MAaTeMaTHYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHOW CHUTyallMH B JPYTHX
JTUCHUILIMHAX, B OKpYKaIOEeH KU3HU;

11) ymeHue HaxXOIUTh B PAa3IMYHBIX MCTOYHUKAX HH(OPMAIHIO, HEOOXOIUMYIO Ui PELICHUs
MaTeMaTHYeCKUX MpoOseM, M IMpeACTaBlIsATh €€ B MOHATHOW (opMe; NPUHUMATh pEIICHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOSITHOCTHOW MH(POPMALINY;

11) ymeHue NoHMMaTh M HUCHOJIb30BaTh MAaTEMaTHUECKHE CPEACTBA HAIIAJHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) 1JI WILTIOCTPALIMM, HHTEPIIPETALUN, apTyMEHTALUY;

12) ymeHue BBIIBUTATh THIIOTE3bI IPU PELICHUN yYeOHBIX 3a7ad U IIOHUMATh HEOOXO0AUMOCTh UX
IIPOBEPKH;

13) ymeHue MNPUMEHSITb WHIAYKTHBHBIE M JEAYKTUBHBIE CIIOCOOBI pPACCYXIEHUN, BHUIETbH
pas3UyHbIe CTPATErnu PELICHUs 3a/ay;

14) IMNOHUMAHHUEC CYHNIHOCTH QJITOPUTMHUUYCCKUX HpeI[l'II/IcaHI/Iﬁ U YMCHHUC HeﬁCTBOBaTL B
COOTBCTCTBHH C MPCATTOKCHHBIM AJITOPUTMOM;

15) ymMeHue caMOCTOSATENIFHO CTaBHUThH LIEJIM, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI JJISl PELICHHS
y4eOHBIX MAaTEMaTHYECKUX MPOOIIEM;

16) yMeHue 1uiaHupoBaTh U OCYLIECTBIIATH JESTEIbHOCTb, HANPABICHHYIO Ha pELICHHE 3a/1ay
HCCIIEI0BATEIBCKOTO XapaKTepa;

npeomemnuwie:

1) oBnaneHue O0a30BbIM NOHSITUMHBIM ammaparoM IO OCHOBHBIM pa3lielaM COJEep>KaHus;
IIPEJCTaBIeHNE 00 OCHOBHBIX M3yYaeMbIX MOHATHAX (UMCIO, TeoMeTpuueckas ¢purypa, BEKTOp,
KOOpPJMHAThl) KaK BaKHEHIIMX MATEMaTUYECKUX MOJEIISAX, MO3BOJISIIOIINX ONUCHIBATh M M3Yy4aTh
peanbHbIE POLECCH] U SABJICHMUS;

2) yMmeHue paboTaThb ¢ F€OMETPUYECKHM TEKCTOM (aHAJIM3UpOBaTh, M3BJIEKAaTh HEOOXOAUMYIO
nHpOpMaINIO), TOYHO U TPAaMOTHO BBIPAXXAaTh CBOM MBICIM B YCTHOM M NMHMCBMEHHOM peyH C
MPUMEHEHUEM MaTeMaTUYeCKOW TEPMHUHOJIOTMHM U CUMBOJIMKH, UCIIOJIb30BATh PA3JINYHbIE SI3bIKU
MaTeMaTHKH, MpPOBOJUTh KJIacCH(UKaLMU, JOrHYeckrue OOOCHOBAaHHUS, JI0Ka3aTeIbCTBA
MaTEeMaTHYECKUX YTBEPKJICHUM;

3) OBJIaAICHUEC HABbIKaMH YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘IHCHGHHfI;

4) oBnageHHE reOMETPUYECKUM SI3bIKOM, YMEHHUE HCIOJIb30BATh €r0 Ul ONMUCAHUS NPEIMETOB
OKpPY)XAIOIIET0 MHpa, pPAa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTaBICHUH M H300pa3UTENbHBIX
yMEHUH, MpHUOOpETeHNEe HABBIKOB FT€OMETPUUECKUX MTOCTPOCHUH;

5) YCBOCHHUEC CUCTECMATUYCCKUX 3HAaHUH O MJIOCKHUX (I)I/Il"yan n Hux CBOﬁCTBaX, a TaKXKC Ha
HarjiiiHOM YpPOBHE — O HpOCTefIHIPIX MMPOCTPAaHCTBECHHBLIX TECJIaX, YMCHHUC IIPUMCHATH
CUCTCMATUYCCKUC 3HAHUA O HUX IJId PCIICHUA TCOMCTPUICCKUX U MTPAKTHUYCCKUX 3a0aY,

6) yMmMeHue Hu3MEpATh [UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJB30BaTh (QOPMYJbI IS
HaXO0XXJICHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reOMETpHUUECKUX (puryp;

7) yMeHue NpPUMEHSTh H3y4YCHHbIE TOHATHS, pPE3YyJibTaThl, METOABl JUI1 peIleHus 3a7ay
MIPAKTUYECKOTO0 XapakTepa MW 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAHUEM IIPU
HEO0XOAMMOCTH CIIPAaBOYHBIX MAaTEPHAIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA.



5.Conep:xanue Kypca

Harasanasi reomerpus. Harnsanele TpeAcTaBieHUs O TNPOCTPAHCTBEHHBIX (Qurypax: Kyo,
napajjiesienunes, Ipu3Ma, MNUpaMuia, Imap, cdepa, KoHyc, ImuHAp. HM300paxeHue
npocTpaHcTBeHHBIX puryp. [Ipumeps! ceuennii. Muororpanauku. [IpaBuibHbIe MHOTOTPaHHUKH.
[Ipumepbl pa3BEPTOK MHOTIOIPAaHHUKOB, IMIMHApPa M KoHyca. [loHATtne o0BEMa; €IUHMILIBI
00béMa. OOBEM IPAMOYTOIBHOTO MapauIesenumena, Kyoa.

I'eomerpuueckne purypsl. [Ipsvbie u yribl. Toudka, npsiMasi, IIOCKOCTh. OTpeE30K, JTyd. YTOJ.
Bunsl yrimos. BeprukanbHble M CMEXHbIE YIUIBl. buccekrpuca yrina. llapamnensHsie u
nepecekaromuecss mnpsamele. [lepnenaukynspHsle mnpsiMble. TeopeMbl O MApauIENIbHOCTH H
NEPIEHIUKYJIApHOCTH MpsAMbIX. [lepneHnukynsp u HakioHHas K npsaMoid. CepenuHHBIN
MEPIEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIIa U CEPEIMHHOIO MepIEeHAUKYIsIpa K
otpe3ky. Tpeyronpauk. Brpicota, Menumana, OuccekTpuca, CpeAHss JUHHS TPEYrOJIbHUKA.
PaBHOOeipeHHbIE U PAaBHOCTOPOHHHUE TPEYTOJIbHUKU; CBOWCTBA W NMPU3HAKU PAaBHOOEIPEHHOTO
TpeyroiabHuka. [Ipu3Haku  paBeHCTBa  TpPEyrojbHUKOB. HepaBeHCTBO  TpeyrosbHHKA.
CooTHoOIIEHNsT MEXIy CTOpPOHaMH MU yriamMu TpeyroibHuka. CyMMma yYIJIOB TpeyrojbHHUKA.
Buemnue yrisl TpeyroiapHuka. Teopema @aineca. [lonobue TpeyronbaukoB. [IpuzHaku nmompooust
TpeyroibHuKoB. Teopema Ilucdaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC OCTPOIrO yIJa
MPSIMOYTOJIBHOTO TpeyrosibHUKa U yrioB oT 0 go 180°; mpuBeneHue Kk octpomy yriy. Pemienue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. (OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO. Dopmyrsl
,CBSI3BIBAIOIINE CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI€HC OJHOI0 W TOro e yria. Pemenue
TPEYrOJIbHUKOB: TEOpEMA KOCUHYCOB U TEOpEMA CUHYCOB. 3aMeuaTelIbHbIE TOYKU TPEYTOJIbHUKA.

UYersipéxyronpHuk. llapamnenorpamm, ero colcrBa W INpu3Hakd. IIpsAMOYrosbHMK, KBajapar,
poMO, MX CBOWCTBAa M MpHU3HAKU. Tpamenusi, cpenHsAs JMHUA Tpanenuuu. MHOIroyrojbHHK.
Boeinyxiible MHoroyroinbHukd. CymMa yIJIOB BBIIYKJIOTO MHOTOYrojibHUKa. IIpaBuibHbIE
MHOroyrojapHukH. OkpykHOCTh M Kpyr. [lyra, xopma. Cekrop, cermeHT. LleHTpanbHbI yrou,
BIIMCAHHBIM yroJI, BEJIMYMHA BIHMCAHHOTO YIVIa. B3auMMHOE pacnoyioKeHHEe TMpsMONM U
OKPY’KHOCTH, JBYX OKpyXHOcTe. KacarenpHas M cekymas K OKPYXHOCTH, HUX CBOWCTBA.
BnucanHble W omnucaHHblE MHOTOYTOJIBHUKH. OKpYKHOCTb, BIMCaHHas B TPEYTrOJIbHUK, WU
OKPY’KHOCTb, OIMCAaHHAs OKOJO TPEYrojJbHUKA. BnMcaHHbIE W ONHMCaHHBIE OKPYXHOCTU
MPaBWJIBHOIO MHOTOYrojbHUKa. ['eomerpuueckue mnpeoOpa3zoBanus. lloHdaTne o paBeHCTBe
¢uryp. Ilonartue o ABMKEHHM: OceBas U LIEHTpalbHas CHUMMETpPUH, HapajlieNbHBIA MEpeHoc,
noBopoT. [TonsiTue o mogoO6uu GUryp 1 roMOTETHH.

[Toctpoenust ¢ moMomipl0 HUPKYIS U JUHEWKH. OCHOBHBIE 33/1a4yd Ha MOCTPOEHUE: JIEIECHUE
OTpe3Ka IOI0JIaM; ITOCTPOCHHME YIJIA, PABHOIO JAaHHOMY; IIOCTPOEHHE TPEYrOJIbHHKA IO TPEM
CTOpPOHaM; IOCTPOEHHE MEPHNEHAMKYIApa K MPSIMOW; MOCTPOEHHE OUCCEKTPUCHI YIJIa; JAelIeHUe
OTpEe3Ka Ha N PaBHbBIX YaCTEH.

Pemenne 3amau Ha BBIYMCIIEHHUE, 1OKA3aTEIbCTBO U MOCTPOEHHE C MCIIOJIB30BAaHHEM CBOMCTB
U3YYEHHBIX (uryp.

I/I3Mepeﬂne reOMETPUICCKUX BECJIUYIMH. ﬂJ’II/IHa OTpEC3Ka. PaccrosHue OoT TOYKM 10 HpHMOﬁ.
Paccrosmaune MCXKAY napajlyiCJIbHbIMHA IPAMBIMU.

HCpI/IMCTp MHOT'OYT'OJIbHUKA.
I[J'II/IHa OKPYKHOCTH, YHUCJIO Tt; IJIMHA AYT'U OKPYKHOCTHU.

I'panycHas Mepa yria, COOTBETCTBHE MEXAY BEJIMYMHOM LEHTPAIBHOIO yIiia M JJIMHOW JIyrd
OKPY>KHOCTH.



[Monstre miomanu wiockux ¢uryp. PaBHOcocTaBneHHBbIC W paBHOBenukue ¢urypsl. [lnomans
npsiMOYTroJlbHMKA. [lmomaan mapamenorpaMma, TpeyrojibHUKa ©  Tparenud. [lnomanm
MHOroyroinpHuKa. Ilmomane kpyra u miomanb cekropa. COOTHOIIEHHE MEXAY IUIOIAASIMU
MoA0OHBIX (uryp.

Pemenne 3aaa4 Ha BBIYMCICHUEC U JOKA3aTCJIbCTBO C UCITOJIB30BAHUEM U3YYCHHBIX (bopMyn.

Koopaunarel. Ypasuenue npsmon. Koopaunatel cepenusbl orpes3ka. Dopmysa pacCTOSHUS
MEXy IBYMsI TOUKaMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsl. /[nmruHa (Moaynib) BeKTOpa. PaBEHCTBO BEKTOPOB.

Komnuneapusie BekTopbl. KoopauHaTel BeKTOpa. YMHOKEHHME BEKTOpa Ha YHCIO, CyMMa
BEKTOPOB, pAa3JIOKEHHWE BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopam. CkaisapHoe
IIPOU3BEIEHUE BEKTOPOB.

Te()peTI/IKO-MHO)KeCTBeHHBIe NNOHATHA. MHO)KGCTBO, 9JICMCHT MHOXKCCTBA. 3anaHHe MHOXKECTB
MNECPCUUCIICHUEM JJICMCHTOB, XaPAKTCPUCTHICCKUM CBOMCTBOM. ITonmMHOXKECTBO. O6’beI[I/IH€HI/Ie u
MEPECCUCHUC MHOKCECTB.

JuieMeHThI JOoruKku. OnpeneneHue. AKCMOMbI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCcTBO OT
npotuBHOTO. TeopeMa, oOpatHast qaHHOU. [IpuMep 1 KOHTpIIpUMED.

Ilonstue o PaBHOCHUIIBHOCTH, CJIICAOBAHUMU, yrIOTpe6JIeHI/Ie JOTUYCCKUX CBA30OK €CJIH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UJIN.

I'eomeTpusi B ucTopuyeckoM pa3Butuu. OT 3emiiemepus kK reometpun. [Iudarop u ero mxona.
@anec. Apxumen. [loctpoeHne npaBuWIIbHBIX MHOIOYroibHUKOB. Tpucekuus yria. Ksagparypa
Kpyra. Y aBoenue kyoa. Mctopus uucna . 3onoroe ceuenue. «Hauana» EBknupa. JI. Ditnep. H.
W. JlobaueBckuii. icTopus nsaToro mocrynara.

N300peTenne MeToja KOOPIMHAT, MO3BOJIAIOLIETO IMEPEBOJUTh I€OMETpUYECKHe OOBEKTHI Ha
s3bIK anreOpsl. P. Jlexapt u [1. @epma. [Ipumeps! pa3nuyHbIX cUCTEM KOOPAMHAT HA TUIOCKOCTH.

9 KUIIACC
Howmep Conepxanue Marepuasa Konu- XapaKkTepUCTUKA OCHOBHBIX BUJIOB
napa- 4ECTBO NEATEIbHOCTH YUCHHKA
rpada 4acoB (Ha ypoBHE Y4eOHBIX JICHCTBUI)
I'naa | X. BekTopbl 8 DopMyIMpOBATH ONPEAECICHUS U
WJUTIOCTPUPOBATH MOHITHE BEKTOPA, €T0
1 TIoHsTHE BEKTOPa 2 JUIMHBL, KOJUTHHEAPHBIX M PABHBIX BEKTOPOB;
MOTUBUPOBATh BBEJICHUE TOHITHI U
2 CiioKeHre 1 BEIYUTAHHE 3 JNENCTBUM, CBA3AHHBIX C BEKTOpPaMH,
BEKTOPOB COOTBETCTBYIOIIMMHU IPUMEPAMH,
OTHOCAIIUXCS K (PU3NUECKUM BEKTOPHBIM
3 YMHOKEHHE BEKTOpA Ha 3 BEJIMYMHAM; IPHMEHATH BEKTOPEL 1
YHCIIO JNEUCTBUS HAJl HUMU IIPU PELICHUU
ITpuMeHeHnEe BEKTOPOB K TCOMETPUICCKHX 3aaaM.
PELICHUIO 33]1a4
I'naBa X. MeToa koopanHat 10 | OOBSICHATH M WILTIOCTPUPOBATH MOHATHS




1 Koopnunatel BekTopa 2 IPsIMOYTOJILHOM CUCTEMBI KOOPAUHAT,
5 KOOPJIMHAT TOYKH M KOOPAUHAT BEKTOPA;
2 Ipocretimme 3ana4n B 2 BBIBOJIUTH U MCIIOJIH30BATh IIPH PEIICHHE
KOOpAnHAaTax 3a1a4 (OpMyJIbl KOOPAUHAT CEPEIUHBI
OTpe3Ka, JJIMHBI BEKTOPa, PACCTOSTHUS
3 YPpaBHEHHS OKPYKHOCTH 1 3 | Mexay AByMs TOYKAMH, ypaBHEHHs
PAMOM OKPY’KHOCTH U IPSIMOM.
Pemenue 3amau 2
KoHnTtponbHas padora Nel 1
I'naBa XI|. CooTHOLIEHUS MEKITY 11 | ®opMynupoBaTh U UWLIFOCTPUPOBATH
CTOPOHAMHU H YIJIAMHU TPEYroJbHHUKA. OnpeeeHusl CHHyca, KOCUHYCa, TAHT€HCa U
CkaJsisipHoe npou3Be/icHHEe BEKTOPOB KoTaHredca yrios ot 0 70 180°, BEIBOIUTH
1 CuHyC, KOCUHYC, TAaHT'€HC, 3 OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKIECTBO
KOTAHTCHC 1 (GOpMYJIbI IPUBEEHUS; POPMYIUPOBATH U
JIOKa3bIBATh TEOPEMBI CHUHYCOB H
2 COOTHOIIEHUS MEKIY 4 KOCHUHYCOB, IPUMEHSThH UX NIPU PEIICHUN
CTOPOHAMH M YIJIaMH TPEYTOJIbHUKOB; OOBSICHSITH, KaK
TPEyToNbHIKA UCIIOJIB3YIOTCSI TPUTOHOMETPHUYECKUE
dbopMyIIbl B U3MEPUTENIBHBIX paboTax Ha
3 CkansipHOo€ IpOU3BEACHUE 2 MECTHOCTH; (POPMYJINPOBATH ONPECIICHUS
BEKTOPOB yria MEXI1y BEKTOpaMU U CKaJIIPHOTO
1 IPOU3BEIEHUS BEKTOPOB; BHIBOJUTD
Pemenue 3anau (bopMyy CKaJIIPHOTO MTPOU3BEIAEHUS Yepes
KOOPJIMHATHI BEKTOPOB; POPMYIUPOBATH U
Kontponbhas pabora Ne2 000CHOBBIBATh YTBEPKAEHUE O CBOMCTBAX
1 CKaJIIPHOTO MPOU3BEACHUS; UCIIOJIb30BATh
CKaJIIPHOE MPOMU3BEICHUE BEKTOPOB MPU
penieHue 3ajau.
I'nasa XlI. linHa OKPYyKHOCTH H 12 | ®opMynupoBaTh ONpEACICHUE

IJIOIIAIH KPYyTra

IIPAaBHUJIBHOI'O MHOI'OYT'OJIbHHUKA,




[IpaBunbHbIE
MHOT'OYTOJIbHUKH

JlnmnHa OKpy>KHOCTH U
ioniaab Kpyra

Pemenue 3agau

Kontponbshas padora Ne3

(opMyIMpPOBATH U 10KA3bIBATH TEOPEMBI 00
OKPYKHOCTSIX, OIIMCAHHOM OKOJIO
IIPaBUIBHOTO MHOTOYT'OJIBHUKA U
BIIMCAHHOM B HET'0; BBIBOJUTH U
UCIOJIb30BaTh (POPMYJIbI ISl BBIYMCIICHUS
IUIOIIAAY MPABUJIBHOIO MHOTOYTOJIbHUKA,
€ro CTOPOHBI U paguyca BIIMCAaHHON
OKPY’KHOCTH; pEIIaTh 3aJa4i Ha
IIOCTPOCHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB; OOBSICHATH MOHSATHUS
JUTMHBI OKPYKHOCTH U ILIOIIAAN KPYTa;
BBIBOJIUTEH (DOPMYJIBI JJIsI BBIYMCIICHUS
JUIMHBI OKPY>KHOCTHU U JIJIUHBI 1yTH,
IUIOLIAIN KPYra U IUIOLIAIA KPYTOBOIO
CEKTOpa; MPUMEHATH 3TH POPMYJIbI IIPU
pELICHUH 3a4a4.

I'nmasa XIII. JIBu:kenust

1

2

IlousTne nBMXEeHUA

[TapasutenbHbIN ITIEPEHOC
Pemenue 3amau
KontponbsHas pabota Ned

OOBACHSATH, UTO TAKOE OTOOpAKEHUE
IJIOCKOCTH Ha ce0sl U B KAKOM CIIy4ae OHO
HA3BIBACTCS JBIKCHUS TIJIOCKOCTH;
OOBSCHSTH, 4TO TAKOE OCEBass CHMMETPHS,
IIEHTPAIbHAS] CAMMETPHSI, TApaLIeITbHBIN
MIEPEHOC U TTIOBOPOT; 0OOCHOBBIBATH, UTO 3TH
OTOOPaKEHUSI TUNTOCKOCTH Ha CeOs SIBISIIOTCS
TBIKEHUSMH, OOBSICHATH, KAKOBA CBS3b
MEXIY JBMKEHUSMU U HAJIOKEHUSAMH,
WJUTIOCTPUPOBATH OCHOBHBIE BUJIBI
JIBMOKCHUM, B TOM YHCJI€ C TOMOIIbIO
KOMITBIOTEPHBIX MPOTPAMM.

I'naBa X1V. HauajabHble cBeeHNEe U3

CTepeOMeTPUH

OOBICHSATH, UYTO TAKOE MHOTOTPAHHUK, €TO
rpaHu, p€Opa, BEpIIMHbI, AMArOHAJIN, KaKOU




1 MHoOrorpaHHUKH

2 Tenan ITOBCPXHOCTH
BpalliCHUA

MHOTOI'PaHHUK HA3bIBAETCS BBITYKJIbIM, YTO
Takoe N-yrojibHas Mpu3Ma, €€ OCHOBaHUS,
OOKOBBIE TpaHH M OOKOBBIE pEéOpa, KaKas
pU3Ma Ha3bIBAETCs MPAMON U Kakas
HAKJIOHHOM, YTO TaKO€ BBICOTA MPU3MBI,
Kakasi Ipu3Ma Ha3bIBAETCS
NapajyIeICIUNE0OM U KaKOu
napasuieJieuIe ] Ha3bIBaeTCs
IPSIMOYTOJIbHBIM; (hOPMYITUPOBATH H
00OCHOBBIBAThH YTBEPKJICHUS O CBOICTBE
JUaroHayiel mapasuieienuneia u O KBajapare
JUaroHald IPSIMOYTOJIEHOTO
napajiiesienunena; 0ObsICHATh, 4YTO TaKOE
00beM MHOTOI'PAHHHKA; BHIBOAUTH (C
nomoiipto npunnuna Kasansepu) hopmyiy
o0beMa MpsIMOYTOJIBHOTO
napajiesienunena; 00bsICHATh, KaKou
MHOTOTPaHHUK Ha3bIBAETCA MUPAMUJION, YTO
TaKO€ OCHOBAaHME, BEPILIMHA, OOKOBBIE
rpaHu, OOKOBBIE pEOpPA U BHICOTA MHUPAMHU/IBI,
KaKas mupamMuia Ha3bIBAeTCs IPABUIIHLHOM,
9TO Takoe arnodemMa MpaBUILHON MUPAMHU/IBI,
OPUBOAUTH (POpMyIly 00BEMA MTUPAMUIBL;
OOBSICHATh, KAKOE TEJI0 HA3BIBAETCS
[IWIMHIPOM, YTO TaKOE €r0 OCh, BBICOTA,
OCHOBaHMUsI, paauyc, 00KOBasi MOBEPXHOCTD,
oOpa3yrouecs, pa3BepTka OOKOBOU
MOBEPXHOCTH, KAKUMH (OpMyTamMu
BBIPAKAIOTCS 00BEM U TUIONIAAb OOKOBOM
MOBEPXHOCTH IMJIMHJIPA; OOBSACHATH, KAKOE
TEJIO Ha3bIBA€TCS KOHYCOM, UTO TaKO€ €ro
0Chb, BBICOTa, OCHOBaHHUE, OOKOBas
MIOBEPXHOCTh, 00pa3yromurecs, KAKUMA
dbopmyliaMu BeIpakaroTcsi 00beM KOHYyca U
TUTOMIAIb OOKOBOM MTOBEPXHOCTH;
OOBSICHAITh, KaKasi TOBEPXHOCTh Ha3bIBACTCS
cdepoit U KaKoe TeI0 Ha3bIBACTCS IIIAPOM,
YTO TaKOe PaJnyc U TuameTp cdepsl (1apa),
KakuMu (hOpMyTIaMu BBIPAKAIOTCS 00BEM
mapa v miomaas chepsl; n300paxars U
pacno3HaBaTh Ha PUCYHKAX MPUZMY,
napajieienume1, TupaMmuay, IWIHHID,
KOHYC, I11ap.

00 akcuoMax NIIAHMMETPUH

IlosTOopenue. Pemenue 3agaq
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CocraBieHo Ha OCHOBE (pemepaibHOTO KOMIIOHEHTa TocyaapcTBeHHoro CTaHaapTa OCHOBHOTO
o01m1ero o0pa3oBaHus MO MaTeMaTHKe.

(2 yaca B HeICNIO — BCETO 68 4acoB)

VueOnuk s 7- 9 kmaccoB. M.,

Homep rnasbl CopepxaHue marepmana Yacos | MMpumeuaHue
Fnasa IX «BekTopbI»
§ 1. MoHATHe BeKTOpa 2
§ 2. ChoKeHue 1 BblYNTaHNE BEKTOPOB 3
§ 3. YMHOKeHWe BeKTopa Ha uncnio. NpumeHeHne BEKTOPOB K 3
peleHuo 3agau
Fnasa X «MeTopa KoopauHaTY
§ 1. KoopanHatbl BeKTOpa 2
§ 2. MpocTeliwne 3a4a4m B KOOpAMHATAX 2
§ 3. YpaBHEHME OKPYKHOCTN U NPAMON 3
PeweHune 3agau 2
KoHmponoeHas paboma Ne 1 1
Fnasa XI «COOTHOLLUEHUA MeXAY CTOPOHAMM U YI/IaMU TPeyrosibHUKa.
CkanapHoe npoussegeHue BEKTOPOB»
§ 1. CMHYC, KOCUMHYC, TaHFEHC yrna 3
§ 2. CooTHOLWEHMA MeXay CTOPOHAMU U YTNaMK TPeYroabHUKA 4
§ 3. CKanAapHoe nponssegeHne BEKTOPOB 2
PeweHwue 3agau 1
KonmponeHaa paboma Ne 2 1
Fnasa XII «ANHA OKPYXKHOCTU U NAOWaAb Kpyra»
§ 1. MpaBuabHbIE MHOFOYTONbHUKN 4
§ 2. lnnHa OKPYKHOCTU M NAIOWaAb Kpyra 4
PeweHue 3apay 3
KonmponbHas paboma Ne 3 1




Fnasa Xlll

«BuxKeHuna»

§ 1. MNoHATMe ABUXKEHUA

§ 2. MapannenbHblii NepeHoc U NOBOPOT

PeweHue 3apay

KoHmposnbHas paboma Ne 4

Fnasa XIV

«HavanbHble cBeAeHUA U3 CTepeoMeTpUn»

§ 1. MHOrorpaHHMKuM

§ 2. Tena 1 NOBEPXHOCTM BPALLLEHUA

06 akcMomax nAaHUMmeTpun

MosTopeHue. PewwmeHue 3apay




