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1.I1osicHUuTEIbLHAA 3aAIUCKA

Pabouas mporpamma mno 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 MaTeMaTUYeCKHX 3HAaHUH U YMCHHﬁ, HCO6XO,Z[I/IMI)IX TJIA
MNPpUMCHCHUA A HpaKTI/I‘-IeCKOf/'I ACATCIIBHOCTH, HU3YUYCHHUA CMCXKHBIX OUCHUILINH,
MPpOOOJIKCHUA 06pa3OBaHI/IH;

e UHTEIUIEKTyaJlbHOE pa3BUTHE, (OopMUpOBaHME KadeCcTB JHMYHOCTH, HEOOXOAUMBIX
YeJOBEKY JUIsl IOJHOLEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIX
MaTEMaTHUYECKOMN JIEATENbHOCTH: SICHOCTH U TOYHOCTH MBICIIU, KPUTUYHOCTU MBIIIEHUS,
UHTYWLIUH, JIOTUYECKOTO  MBIIIICHUS, JJIEMEHTOB aITOPUTMHYECKOM  KYJIbTYpBI,
MPOCTPAHCTBEHHBIX MPEICTABICHUH, CIOCOOHOCTH K MPEOIO0ICHUIO TPYIHOCTEH:

e (opmMupoBaHUE MPEICTABICHUNA 00 HIEIX U METOJaX MATEMAaTUKH KaK YHHBEPCAIHHOTO
sI3bIKa HAYKW U TEXHUKHU, CPEACTBA MOJCIIUPOBAHUS SIBJIEHUN U IPOLIECCOB;

e BOCHHUTAHHUC KYJbTYpbl JIMYHOCTH, OTHOWICHMUA K MATEMATUKEC 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

[IpakTryeckast 3HAYMMOCTH MIKOJIBHOTO Kypca T€OMETpPHH 00YCIOBJICHA TEM, YTO €r0 0OBEKTOM
SIBJIAIOTCSI TIPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHbBIE OTHOIICHUS JECWCTBUTEIHHOIO MHPA.
'eomerprueckasl TMOATOTOBKAa HEOOXomuMa Ui TOHHMMAHHS TPHHLIWIIOB YCTPOWCTBA W
HCIIOJIb30BaHUsI COBPEMEHHON TEXHUKHU, BOCIPHUATHS HAyYHBIX U TEXHUYECKUX MOHATUN U UJIEH.
Matemartuka sBIIS€TCS SI3bIKOM HayKH U TeXHUKH. C €€ MOMOUIbI0 MOJCIUPYIOTCS U U3Y4atOTCs
SIBJICHUS U TIPOLIECCHI, IPOUCXOIAIIME B IPUPOJE.

I'eomeTpust sBIsieTCS OJHUM M3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHa OOecreyuBaeT
M3y4YeHUE JIPYTUX JUCHMIUIMH. B mepByro oyepenb 3TO OTHOCHTCS K MPEAMETaM €CTECTBEHHO-
HAy4YHOTO IMKJIA, B YacTHOCTH K (pusuke. Pa3BUTHE JOrMYECKOr0 MBILIUIEHUS y4alluxcs IMpH
OOy4YeHUH TeOMETPUH CIOCOOCTBYET YCBOGHMIO IMpPEIMETOB T'YMaHHUTapHOIO  IIHKIIA.
[IpakTHyeckre yMEHHUS M HaBBIKM T€OMETPUYECKOro XapakTepa HEOOXOAMMBI Ul TPYIOBOH
NEeSTeIbHOCTH U TPO(ECCUOHATILHOM MOATOTOBKH LIKOJIBHUKOB.

PasButne y yuwamuxcs TpaBWIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOHCXOXICHUH
FCOMCTpI/I‘-ICCKI/IX a6CTpaKHHI>i, COOTHOIICHHNHN peaHBHOFO U UACaJIbHOIO, xapaKTepe OTpa)KeHI/If[
MaTeMaTHUYECKOW HAYKOH SIBJICHHI M MPOIIECCOB PEabHOrO MUpa. MeCTO TeOMETPHUU B CUCTEME
HaYK nu pO.]'H/I MATEMATHUYCCKOT O MO}IGJ’II/IpOBaHI/Iﬂ B Hay‘—IHOM IIOBHAHUU U B HpaKTI/IKe
CMOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHUPOBO33PEHHS YYAIIUXCs, a TaKkke (pOpMUPOBaHUIO
KadyeCTB MbIINIJICHUS], HeO6XO)II/IMBIX Il agarnTangun B COBpeMeHHOM I/IH(i)OpMaHI/IOHHOM
oO1ecTBe.

Tpebyst oT yyamuxcs yMCTBEHHBIX M BOJIEBBIX YCHWJIMHA, KOHIIEHTpPALlMM BHUMAHUS, aKTUBHOCTH
pa3BUTOTO  BOOOpa)KE€HHUsS, TE€OMETpUs  pa3BUBACT HPABCTBEHHbIE  YEPTHl  JMYHOCTH
(HaCTOMYMBOCTb,  ILIENIEYCTPEMIIEHHOCTh, TBOPYECKYI0 aKTUBHOCTb, CaMOCTOSITEIBHOCTD,
OTBETCTBEHHOCTb, TPYJOJIO0ME, MUCUUIUIMHY U KPUTHYHOCTh MBIIUIEHUS) M yMEHHUE
apryMEHTHPOBAaHO OTCTAMBATh CBOM B3IVIAIBI U YOEXKIEHUS, a TaKKe CIIOCOOHOCTh NMPUHUMATh
CaMOCTOATEIIbHBIE PEILICHHUS.

I'eomeTpust CyHIECTBEHHO pacIIUpsieT KpPyro3op Yd4aluxcs, 3HAaKOMs HMX € HHIAYKIUEH U
nenayKiuen, o000IeHneM W KOHKpETH3alluel, aHalu30M M CHHTE30M, KiacCu(pUKAIHMeH u
cUCTeMaTu3anued, abcTparupoBaHueM, aHajlorHei. AKTHBHOE HCIIOJIb30BaHHE 3a7ad Ha BCEX
JTanax y4eOHOro Impolecca pa3BUBacT TBOPUYSCKHUE CIIOCOOHOCTH IKOJIHLHHKOB.



IIpu oOyuenun reomeTpuu (OPMHUPYIOTCS YMEHHS W HaBBIKM YMCTBEHHOTO TpyAa —
IUTAaHUPOBaHUE CBOEH paboThI, MOMCK PALMOHAIBHBIX IyTeH €€ BBINOJHEHUS, KPUTUYECKas
OLIEHKa pe3yabTaToB. B mporecce oO0y4yeHHMS T€OMETPUM IIKOJBHUKU JIOJDKHBI HAYYHUTHCS
u3jJaraTb CBOM MBICIM $ICHO M MCYEpIBIBAIOLIE, JIAKOHMYHO M EMKO, MPHOOPECTH HaBBIKU
4ETKOr0, aKKypaTHOIO M I'PAMOTHOIO BBIIIOJIHEHMS MaTEMaTUYECKHMX 3amuceil. Baxuenumei
3ala4ei IKOJIBHOIO Kypca F€OMETPHUH SABJIACTCSA Pa3BUTHE JIOTMUECKOTO MBIIUICHUS Y4aluXcCs.
Camu OOBEKTHI T€OMETPUYECKHX YMO3AKIIOUEHHH M MPHUHATHIE B T€OMETPHUHM IpaBWiIa HMX
KOHCTPYUPOBaHMsI CHOCOOCTBYIOT ()OPMUPOBAHMIO YMEHUH OOOCHOBBIBaTh M JIOKa3bIBaTh
CY)KJ€HHUs, NPUBOJIUTh YETKHUE OIPEHCIICHMs, PAa3BUBAIOT JIOTMYECKYI0 HMHTYULIHUIO, KPaTKO U
HarJIIJHO BCKPBHIBAIOT MEXAHU3M JIOTUYECKUX IIOCTPOCHUN U y4aT UX PUMEHECHHUIO.

Tem cambIM reomeTpusi 3aHMMaeT Beaylllee MECTO B (POPMHPOBAHUU HAYHYHO-TEOPETHUECKOTO
MBILIUICHUS] IIKOJBHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHIO MaTeMaTUKH, (OPMHUPYs
IIOHMMaHWE  KpacoTbl W M3ALIECTBA  MaTEMaTHYECKUX  PACCYXKJIEHHH,  crnocoOCTBys
BOCTIPHSITHIO TEOMETPUYECKUX (OPM, YCBOCHHUIO TOHITHS CHMMETPHH, TE€OMETPUsS BHOCHT
3HAQUUTEIBHBIA BKJIAJ B JCTETHYECKOE BOCIMTAaHME Yy4amuxcsa. EE usydenue pasBuBacT
BOOOpaXKCHHE MIKOJIBHUKOB, CYIIECTBEHHO OOOTramaeTr M pa3BHBAET UX IPOCTPAHCTBEHHBIC
[IPEACTABIICHHUS.

2.00mas XapakTepucTHKAa Kypca

B Kkypce yCIOBHO MOXHO BBIICINTH CIEAYIOIIME COJep:KareiabHble JMHUK: «HarmsanHas
reomerpusi», «l'eomerpuueckue Gurypsl», «l3mepeHue reoMeTpUYECKHX ~ BEIUYHHY,
«Koopaunatel», «BekTopel», «JIoruka u MHO)KeCTBa», «I'€OMeTpHUs B HCTOPUYECKOM Pa3BUTHM.
Marepuan, otHocaummiics k JauHMM «Harmannas reomerpus»  (3JIEMEHTHI  HarJIsAHOM
CTEpPEOMETPUU) CIOCOOCTBYET PA3BUTHIO IPOCTPAHCTBEHHBIX MPEJICTaBICHUI ydyallluxcsi B
pamkax wu3ydeHus IutaHuMeTrpun. Copepikanue pasznenoB «l'eomerpuueckue GUIyps» H
«M3MepeHne reoMeTpUYeCKUX BEIMYMH» HALEIEHO Ha IIOJYyYEHUE KOHKPETHBIX 3HAaHUU O
reoMeTpuuecKkol (urype Kak BaxkHeWIed MaTeMaTH4yecKoil Mojaenu Juid  ONHCAHMS
okpyxaromero Mupa. CucreMaTH4eckoe M3y4eHHE CBOWCTB I€OMETPUUYECKUX (PUTYyp MO3BOJIUT
pPa3BUTh JIOTUYECKOE MBIIUICHUE U II0KAa3aTh NPUMEHEHHUE DTHUX CBOMCTB IIpU PEIICHUM 3a]a4
BBIYMCIIUTEIIBHOIO U KOHCTPYKTUBHOIO XapaKTepa, a TAKKe MPAKTUYECKUX.

MaTepI/IaJ'I, 0THOC$[H.[PII>1C$I K COACPIKATCIbHBIM JIMHUAM «KOOp,Z[I/IHaTBI» u ((BeKTOPBI», B
3HAYUTEILHOM CTEIEeHU HEeCET B ceOe MCXKIPEAMETHBIC 3HAHWA, KOTOPBIC HAXOAAT IMTPUMCHCHUC,
KaK B pa3JIMYHbIX MATEMATUYICCKUX NJUCHUIIJIMHAX, TaK U B CMCIKHBIX ITPEAMCTAX.

OcoOeHHOCTBIO JTMHUU «JIorMKa M MHOMECTBa» SIBISETCS TO, YTO IPEICTaBICHHBIH 37€Ch
Marepuan IMPEUMYIIECTBEHHO H3y4aeTCs IPU PACCMOTPEHHMM pPa3jIMYHBIX BOIPOCOB Kypca.
CooTBeTcTByrOIIMI ~ MaTepuana  HalEJIeH Ha  MaTeMaTHYeCKOE  pa3BUTHE  ydalllUXc,
(hopMHpOBaHNE Y HUX YMEHHS TOYHO, CXKATO U SICHO M3JIaraTh MBICIM B YCTHOM M MHCbMEHHOMN
peun.

Jluaust «l'eomMeTpusi B HCTOPUYECKOM DA3BUTHUN» MpeAHa3HAueHa s (OpMUPOBAHUS
NPEJCTaBICHUA O TECOMETPUU KaK YacTH YEJIOBEYECKOH KYIbTYphl, Uil OOIIEro pa3BUTHA
IIKOJIbHUKOB, JJIS CO3AaHUS KYJIbTYPHO-UCTOPHUUECKOM Cpelibl 00ydeHus.

3. MecTo npeaMeTa B y4eGHOM IVIaHe

B cootBerctBun ¢ y4eOHpIM TuianoM MBOY COII Ne7 Ha u3ydeHUS T€OMETPUU CTYNEHH
OCHOBHOTO 001ero oOpaszoBanus orBoautTcsa 204 vaca, B TOM uucie B 7 knacce 68 ydeOHBIX
4acoB M3 pacueTa 2 y4eOHBIX 4yaca B HeAemio, B 8 kiacce 68 yueOHBIX 4acoB W3 pacdera 2
y4eOHBIX Yaca B HEJIEN0, B 9 kacce 68 yueOHBIX YacOB U3 pacdeTa 2 yueOHBIX yaca B HECIIO.

4.JIMYHOCTHBIE , MeTANIPEMETHBIE H NPeIMETHbIE Pe3yJIbTATHI 0CBOEHUS Kypca reoMeTpuu
7- 9KJIacChI



[IporpamMma obecrniedunBaeT AOCTHUKCHHE CICIYIOIIMX PE3YyJIbTaTOB OCBOEHUS 00pa3oBaTeIbHOMN
MpOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JAUYHOCMHblE:

1. ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH,
o0yyJaroImuxcs K cCaMOpa3BUTHIO U CaMOO0Pa30BaHUIO HA OCHOBE MOTHUBALMHU K O0Y4YEHUIO
¥ TIO3HAHUWIO, BBIOOpY JHanbHEimero oOpa3oBaHUs Ha 0a3e OpPUEHTUPOBKU B MHpE
npodeccuii M NPOPECCUOHANBHBIX  NPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHMIO
UHIUBUAYAJIbHON 00pa30BaTeNbHOM TPAEKTOPUU C YUETOM YCTOMUMBBIX IMO3HABATEIbHBIX
UHTEPECOB;

2. (QopmMupoBaHUE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3. ¢opmupoBaHNEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHHWU U COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, CTApIIMMH M MIIAJIIIMMH B 0Opa30BaTEIILHOHN, OOIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH,

4. yMeHue SICHO, TOYHO, FPAMOTHO M3JlaraTh CBOM MBICIU B YCTHOW M NMHUCHMEHHOM peuw,
MMOHMMATh CMBIC TIOCTABJIICHHOW 3a/1aud, BBICTPAMBATh apPryMEHTALlUI0, MPHUBOJUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;

5. KPUTHYHOCTH MbIIJICHUA, YMCHUC paciio3HaBaTb JIOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBaHU, OTJIINYATh TUIIOTE3Y OT Q)aKTa;

6. KpCaTUBHOCTb MBbIIUJICHUA, HWHUIUATHBY, HAXOAYUBOCTHL, AKTUBHOCTb IIpU PCHICHUU
reOMCTPHUICCKUX 3aaaY,

7. yMeHHe KOHTPOJHMPOBATH MPOLIECC U PE3YNIbTaT yueOHON MaTeMaTUYeCcKOM 1eATeIbHOCTH;

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

Memanpeomemnble:

1) ymMeHue caMOCTOSTENbHO TUNIAHUPOBATh albTEPHATUBHBIC MTYTH JOCTHXKEHUS 1ieeil, 0CO3HaHHO
BbIOMpaTh Haubosee 3(hPeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HAaBaTEJIbHBIX 3aday; 2)
YMEHHE OCYIIECTBIATh KOHTPOJb IO pe3ylbTaTy M IO croco0y JecTBUS Ha YypOBHE
MIPOM3BOJLHOTO BHUMAHHUS U BHOCUTb HEOOX0IUMbIE KOPPEKTUBBI;

3) yMeHue aJeKBAaTHO OIIEHMBATh MPABWJIBHOCTh WU OMIMOOYHOCTH BBIMIOJHEHUS Yy4eOHOM
3a/1a4uu, €€ OOBEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BIIAJICHUE JIOTUYCCKUMH JIEUCTBHSAMHU OMPENEICHUS TOHATHNA, 0000IIeHMUS,
YCTaHOBJICHHSI aHAJIOTUH, KIACCHU(UKAIMKU HA OCHOBE CaMOCTOSITEIHHOTO BHIOOpAa OCHOBAaHUU U
KPUTEPHUEB, YCTAHOBJICHUSI POJOBHIOBBIX CBSI3CH;

5) YMCHHC YCTAHABJIMBAThL NPUYNHHO-CJICACTBCHHLIC CBA3U, CTPOUTH JIOTHUYCCKOC PACCYIKICHHC,
YMO3aKIHOUCHUEC (I/IHJIYKTI/IBHOG, ACOYKTHBHOC U 110 aHa.]'IOI‘I/II/I) " BBIBOJBI,

6) yMeHHMe co3JaBaTh, NMPUMEHATh M MPEoOpPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA,
MOJIETIN ¥ CXEMBI IS PellIeHUs] yYeOHBIX U MO3HABATENbHBIX 33/1a4;

7) yMEHHE OPTaHU30BbIBATh YIEOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIHHOCTH C YUUTEIIEM
U CBEPCTHHUKAMU: OIPENCNIATh e, PACHpenesiTh (YHKIMU M PONHU YJaCTHUKOB, OOIIHE
CHO0CO0bI paboTHI;

8) ymeHue paboTaTh B rpymre: HaXOAUTh OOIee pelieHrne U pa3penatb KOHPIUKTH Ha OCHOBE
COTJIACOBAHUS TMO3UIMKA H y4éra HHTEpecoB; clymarb napTHEpa; (HopMyIupoBaTh,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;



9) dbopmupoBanue U pa3BUTHE y4eOHON M OONICTIONH30BATENHCKONH KOMIETEHTHOCTH B 00JIACTH
WCII0Ih30BaHUsI HH(POPMAIIMOHHO ~-KOMMYHHKaIMOHHBIX TexHoyoruil (MKT-koMrieTeHTHOCTH);

10) popmupoBaHre nNepBOHAYATBHBIX MIPEICTABICHUM 00 UIESX U O METOIaX MaTeMaTHUKH Kak 00
YHHUBEPCAIbHOM S3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEIINPOBAHMUS SIBJIICHUIN U IIPOLIECCOB;

11) ymeHue BHAETh MAaTeMaTHYECKYIO 3a7auyy B KOHTEKCTE MPOOJIEMHOW CUTyallud B APYTUX
JTUCHUILIMHAX, B OKpYKaIOEeH KU3HU;

11) ymeHue HaxXOIUTh B Pa3IMYHBIX MCTOYHUKAX HWH(OPMAIHIO, HEOOXOIUMYIO ISl PEHICHUs
MaTeMaTHYeCKUX MpoOjeM, M IMPeACTaBIATh €€ B NOHATHOW (opMe; NPUHUMATh pEIICHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOATHOCTHOW MH(POPMALINY;

11) ymeHue NnoHMMaTh U HUCHOJIb30BaTh MAaTEMaTHUECKHUE CPEICTBA HAIVIAJHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) 1JI WLTIOCTPALMK, HHTEPIIPETALIUN, apTyMEHTALUY;

12) ymeHne BBIIBUTATh THIIOTE3BI IPU PELIICHUN y4eOHBIX 3a7ad M TIOHUMATh HEOOXOIUMOCTh MX
IIPOBEPKH;

13) ymeHue MNPUMEHSTb WHIAYKTHBHBIE M JEAYKTUBHBIE CIIOCOOBI DPACCYXACHUM, BUIETbH
pas3UyHbIe CTPATErUU PELICHUs 3a/1ay;

14) IMNOHUMAHHUEC CYHNIHOCTH QJITOPUTMHUYCCKUX HpC,HHI/IcaHI/Iﬁ U YMCHHUC JEUCTBOBaThL B
COOTBCTCTBHHU C MPCATTOKCHHBIM AJITOPUTMOM;

15) ymMeHue caMOCTOSATENIFHO CTaBHUTh LIEJIM, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI JJIsI PELICHHS
Y4eOHBIX MAaTEMaTHYECKUX MPOOIIeM;

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

npeomemnuwie:

1) oBnaneHue O0a30BbIM NOHSITUMHBIM anmapaToM IO OCHOBHBIM pa3JielaM COJEepKaHUS;
IIPEJCTaBIeHUE 00 OCHOBHBIX M3yYaeMbIX MOHATHAX (YHUCIIO, TeoMeTpuyeckas Gurypa, BEKTOp,
KOOpPJMHAThl) KaK BaKHEHIIMX MAaTEMaTUYECKUX MOJEISAX, TO3BOJISIIOIINX ONUCHIBATh U U3Yy4aTh
peanbHbIE POLECCH] U SABJICHMUS;

2) yMmeHue paboTaThb ¢ F€OMETPUYECKHM TEKCTOM (aHAIM3UpOBaTh, M3BJIEKAaTh HEOOXOIUMYIO
nHpOpMaINIO), TOYHO U TPAMOTHO BBIPAXXaTh CBOM MBICIM B YCTHOM M NMHCBMEHHOH pe4H C
MPUMEHEHUEM MAaTeMAaTUYECKON TEPMHMHOJIOTMHM U CUMBOJIMKH, MCIIONb30BATh PA3IMYHBIE S3bIKU
MaTeMaTHKH, MpPOBOJUTH KIacCU(UKaLuU, JOrHudeckue OOOCHOBAaHHUS, JIOKa3aTelbCTBA
MaTeMaTHYECKUX YTBEPKICHUM;

3) OBJIaICHUEC HaBbIKaMH YCTHBIX, IMCbMCHHBIX, THCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

4) oBnageHHE reOMETPUYECKUM SI3bIKOM, YMEHHUE HCIOJIb30BATh €r0 Ul OMUCAHUS NPEIMETOB
OKpPY)XAIOIIET0 MHpa, pPAa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTaBICHUM U M300pa3UTENbHBIX
yMEHUH, MpHUOOpETeHNE HABBIKOB FT€OMETPUUYECKHUX MTOCTPOCHUH;

5) YCBOCHHUEC CHUCTCMATUYCCKHUX 3HAaHUM O MJIOCKHUX (I)I/Il"yan n Hux CBOﬁCTBaX, a TaKXKC Ha
HarjiiiHOM YpPOBHE — O HpOCTGfIHIPIX OPOCTPAHCTBCHHBIX TECJIaXx, YMCHUC JIIPUMCHATH
CUCTCMATUYCCKUC 3HAHUA O HUX IJId PCIICHUA T'COMCTPUICCKUX U MTPAKTHUYCCKUX 3a0aY,

6) yMmMeHue HU3MEepATh [UIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCIOJB30BaTh (QOpPMYJbl IS
HaXO0XXJICHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reoMeTpUUECKUX puryp;

7) yMeHuE NpPHUMEHSTh HW3YYEHHBbIE IIOHATHSA, PE3YJIbTAaThl, METOABI JUIsl DPELIEHUS 3anad
[IPAKTHUYECKOr0 XapakTepa M 3aJad M3 CMEXKHBIX JUCUMIUIMH C HCIOIb30BAHUEM IIPU
HE00XOAMMOCTH CIIPABOYHBIX MAaTEpPHAIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA.



5.Conep:xanue Kypca

Harasanasi reomerpus. Harnsanele TpeAcTaBieHUs O TPOCTPAHCTBEHHBIX (urypax: Kyo,
napajyiesienunes, Ipu3Ma, MNuUpaMuia, map, chepa, KoHyc, uuauHAp. MW3o00paxeHue
npocTpaHcTBeHHBIX puryp. [Ipumeps! ceuennii. Muororpanauku. [IpaBuinbHbIe MHOTOTPaHHUKH.
[Ipumepbl pa3BEPTOK MHOTIOIPAaHHUKOB, LMIMHApPAa M KoHyca. IloHATtne o0BEMa; €IUHMILIBI
00béMa. OOBEM IPAMOYTOIBHOTO MapauIesenumena, Kyoa.

I'eomerpuueckne purypsl. [Ipsvbie u yribl. Toudka, nmpsiMasi, IIOCKOCTh. OTpeE30K, Jyd. YTOI.
Bunsl yrimos. BeprukanbHble M CMEXHbIE YIUIBL. buccekrpuca yrina. llapamnensHblie u
nepecekaromuecss mnpsamele. [lepnenaukynspHsle mnpsiMble. TeopeMbl O MApauIEIbHOCTH H
NEPHEeHIUKYJIApHOCTH MpsAMbIX. [lepneHnukynsp u HakioHHas K npaMoil. CepenuHHBIN
MEPIEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCH YIIa U CEPEIMHHOIO MEPIEeHANKYIIApa K
otpes3ky. TpeyronpHuk. Brpicota, Menumana, OwWcCCeKTpuca, CpEAHss JUHHUS TPEYrOJIbHUKA.
PaBHOOeipeHHbIE U PAaBHOCTOPOHHHUE TPEYTOJbHUKU; CBOWCTBA W NMPU3HAKU PAaBHOOEIPEHHOTO
TpeyroiabHuka. [lpu3Haku  paBeHCTBa  TpeyrojJbHUKOB. HepaBeHCTBO  TpeyrosibHHKA.
CooTHOUIEHNsT MEXJy CTOpPOHaMH U yriamMu TpeyroibHuka. CymMma YIJIOB TPEYroJbHHUKA.
Buemnue yrisl TpeyroiasHuka. Teopema @aineca. [lonobue tpeyronbuukos. [IpusHaku nmonodus
TpeyroibHUKoB. Teopema Ilucdaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC OCTPOrO yIJa
MPSIMOYTOJIBHOTO TpeyrosibHUKa U yriaoB oT 0 no 180°; mpuBeneHue Kk octpomy yriy. Pemienue
IPSIMOYTOJIbHBIX TPEYroIbHUKOB. OCHOBHOE TPHUIOHOMETpPHYECKOE ToXAecTBO. Dopmyibl
,CBSI3bIBAIOIIME CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC OJHOT0 U TOro e yria. Pemenue
TPEYTOJIbHUKOB: Te€OpeMa KOCUHYCOB U T€OpeMa CUHYCOB. 3aMeyaTeIbHble TOUKHU TPEyrojJbHHKA.

UYersipéxyronpHuk. llapamnenorpamm, ero colcrBa M INpu3Hakd. IIpsAMOyrosbHHK, KBajpar,
poMO, MX CBOWCTBa M MpH3HAKU. Tpamenusi, CpelHss JMHUSA Tpanenuu. MHOTroyrojbHHK.
Boeimnyxiible  MHoroyronbHukH. CymMa yIJIOB BBIIYKJIOTO MHOTOYrojibHUKA. IIpaBuibHBIE
MHOTOyrojapHukH. OkpykHOCTh M Kpyr. [lyra, xopma. Cekrop, cermeHT. LleHTpanbHbII yrou,
BIIMCAHHBIM yroJI, BEIMYMHA BIHMCAHHOTO YyIVIa. B3auMMHOE pacnoyioKeHHE TMpsSMONM U
OKPY’KHOCTH, JBYX OKpykHocTe. KacarenpHas M cekymas K OKPYXHOCTH, MX CBOMWCTBA.
Bnucannble W omnucaHHblE MHOTOYTOJIBHUKH. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJbHUK, U
OKPY’KHOCTb, OINMCAaHHAas OKOJO TPEYrojJbHUKA. BnMcaHHbIE W ONUCaHHBIE OKPYXHOCTU
MPaBWJIBHOIO MHOTOYrojbHUKa. 'eomerpuueckue mnpeoOpazoBanusi. lloHdarue o paBeHCTBe
¢uryp. Ilonarue o ABMKEHMM: OceBas U LIEHTpalbHas CHUMMETpPUH, MapajUleNbHBIA MEpeHocC,
noBopoT. [TonsTue o mogoO6uu GUryp 1 roMOTETHH.

[Toctpoenust ¢ momomipl0 TUPKYIS U JUHEWKH. OCHOBHBIE 33/1a4yd Ha MOCTPOEHUE: JIEIeHUE
OTpe3Ka IOI0JIaM; MOCTPOCHHUE YIJa, PABHOTO JaHHOMY; IIOCTPOEHHUE TPEYTOJIbHHKA IO TPEM
CTOPOHaM; MOCTPOEHHUE MEePHNEeHANKYIIpa K MPSIMON; MOCTPOEHHE OUCCEKTPUCHI YIUIa; JAelieHUe
OTpe3Ka Ha N paBHBIX YacTeil.

Pemenne 3amau Ha BBIUMCIIEHHUE, J1OKA3aTEIbCTBO U MOCTPOEHHE C MCIIOJIb30BAaHHEM CBOMICTB
U3YYEHHBIX (uryp.

I/I3Mepeﬂne reOMETPUICCKUX BECJIUYIMH. ﬂJ’II/IHa OTpEC3Ka. PaccrosHue OoT TOYKM 10 HpHMOﬁ.
Paccrosaue MCXKIAY MapalyICIbHBIMU IIPAMBIMU.

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

I'panycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM LEHTPAIBHOTO YIVIA W JUIMHOW JIyTU
OKPY>KHOCTH.



[MonsTre miomanu miockux ¢uryp. PaBHococTaBneHHbIe U paBHOBeNIMKUEe Qurypsl. Ilnomans
npsiMOYTOJlbHMKA. [lmomaan mapamienorpamMma, TpeyrojibHUKa ©  Tpamenud. [lnomanm
MHOroyroinpHuKa. Ilmomane kpyra u miomanb cekropa. COOTHOIIEHHE MEXAY IUIOIAASIMU
MoA0OHBIX (uryp.

Pemenne 3a1a4 Ha BBIYMCICHUEC U JO0KA3aTCJIbCTBO C MUCITIOJIB30BAHUEM U3YYCHHBIX (bOpMYJ'I.

Koopaunarel. Ypasuenue npsmor. Koopaunatel cepenusbl orpe3ka. Dopmysa pacCTOSHUS
MEXy IBYMsI TOUKaMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsl. [[nmruHa (Moayib) BeKTOpa. PaBEHCTBO BEKTOPOB.

Komnuneapusle BekTOopbl. KoopauHaTel BekTOpa. YMHOKEHHE BEKTOpa HAa YHCIO, CyMMa
BEKTOPOB, pAa3JIOKEHUWE BEKTOpa II0 JIBYM HEKOJUIMHEapHbIM BekTopaMm. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

TeopeTI/IKO-MH())KeCTBeHHI)Ie NNOHATHA. MHO)KGCTBO, 9JICMCHT MHOXKCECTBA. 3aILaHI/Ie MHOXKECTB
MNECPCUUCIICHUEM JJICMCHTOB, XaPAKTCPUCTHICCKUM CBOMCTBOM. ITonMHOXKECTBO. O6T>€I[I/IHCHI/IC u
MEPECCUCHUC MHOKCECTB.

JuieMeHThI JOoruKku. OnpeneneHue. AKCMOMbI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCcTBO OT
npotuBHOTro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpHIpUMED.

Ilonstue o PaBHOCHUJIIBHOCTH, CJIICAOBAHUMU, yHOTpCGJIeHI/Ie JJOTHYECKHUX CBA30K €CJIA ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UJIN.

I'eomeTpusi B ucTopuyeckoM pa3BuTuu. OT 3emiiemepus kK reometpuu. [Iudarop u ero mxomna.
@anec. Apxumen. [loctpoenne npaBuwIbHBIX MHOIOYrojdbHUKOB. Tpucekuus yria. Ksagparypa
Kpyra. Y aBoenue kyoa. Mcropus uucna n. 3onoroe ceuenue. «Hauana» EBknupna. JI. Ditnep. H.
W. Jlo6aueBckuil. MlcTopus naroro nocryiara.

N300peTenne MeToja KOOPIHMHAT, MO3BOJIAIOLIETO MEPEBOJUTh NeOMETpUYecKHe OOBEKTHI Ha
s3bIK anreOpsl. P. Jlexapt u [1. @epma. [Ipumeps! pa3nuyHbIX cUCTEM KOOPAMHAT HA TIOCKOCTH.

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 JUIMHDL, KOJUTHHEAPHBIX M PABHBIX BEKTOPOB;
MOTUBUPOBATh BBEJICHUE OHATHI 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 Koopauratel BekTOpa 2 NPSIMOYTOJIBHOM CHCTEMbI KOOPIMHAT,
5 KOOpAMHAT TOUYKH U KOOPAMHAT BEKTOPA;
2 Ipocretimme 3ana4n B 2 BBIBOJIUTH U MCIIOJIH30BATh IIPH PEIICHHE
KOOpIMHATAX 3ama4 (popMyIIbl KOOPIAMHAT CePEIUHBI
OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSHUS
3 YPpaBHEHHS OKPYKHOCTH 1 3 | Mexay AByMs TOYKAMH, ypaBHEHHs
PAMOM OKPY’KHOCTH U IPSIMOM.
2
Pemenue 3amau
KoHnTtponbHas padora Nel 1
I'naa XI. CooTHOLIEHUS MEKITY 11 | ®opMynupoBaTh U WLIKOCTPUPOBATH
CTOPOHAMH M YIJIAaMH TPeYroJbHUKA. OTIpe/ieNIeHUs! CHHYCa, KOCUHYCa, TAHT€HCa U
CkaJsisipHoe npou3Be/icHHEe BEKTOPOB KoTaHredca yrios ot 0 70 180°, BEIBOIUTH
1 Cunyc, KOCUHYC, TAaHT€HC, 3 OCHOBHOE TPUTOHOMETPHUECKOE TOKIESCTBO
KOTaHTCHC u (hopMyIibl IpUBEACHUS; (POPMYIHPOBATH U
JI0Ka3bIBaTh TEOPEMbI CUHYCOB U
2 CoOTHOIIEHUS MEKIY 4 KOCHHYCOB, IPUMEHSTh UX MIPH PEUICHUU
CTOPOHaMH U YTJIaMU TPEYTOJIbHUKOB; OOBSICHSITH, KaK
TpeyroNbHHKa UCIOJIb3YIOTCSl TPUTOHOMETPUYECKHE
dbopMyIIbl B U3MEPUTENIBHBIX paboTax Ha
3 CkarnsipHOoe Ipou3BeIeHNE 2 MECTHOCTH; (POPMYJINPOBATH ONPECIICHUS
BEKTOPOB yria MeXIy BEKTOPaMU U CKaJISIPHOTO
1 MIPOM3BEICHUS] BEKTOPOB; BHIBOJIUTH
Pemmenwne 3amau dbopMyITy CKaISIpHOTO MPOU3BEACHUS Yepes
KOOPAMHATHI BEKTOPOB; (OPMYINPOBATH U
Kontponbhas pabora Ne2 000CHOBBIBATh YTBEPKAEHUE O CBOMCTBAX
1 CKaJISIPHOTO TPOU3BEICHUS; UCTIOIB30BATh
CKaJIsIpHOE TIPOM3BEICHIE BEKTOPOB MPHU
pelIeHre 3a1ad.
I'nasa XlI. linHa OKPYyKHOCTH H 12 | ®opMynupoBaTh ONpEACICHUE

IJIOIIAIH KPYyTra

IIPAaBHUJIBHOI'O MHOI'OYT'OJIbHHUKA,




[IpaBunbHbIE
MHOT'OYTOJIbHUKH

JlnmnHa OKpyKHOCTH U
ioniaab Kpyra

Pemenue 3agau

Kontponbshas padora Ne3

(opMyIMPOBATH 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, TApaUIeITbHBIN
MIEPEHOC U TTIOBOPOT; 0OOCHOBBIBATH, UTO 3TH
OTOOpaKEHUSI TUTOCKOCTH Ha CeOs SIBISTIOTCS
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
napajiiesienunena; 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 MUPAMUBL;
OOBSICHATH, KAKOE TEJIO 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€TCSI KOHYCOM, UTO TAKOE €ro
0Chb, BBICOTa, OCHOBaHHUE, OOKOBas
MOBEPXHOCTh, 00pa3yIomunecs, KAKUMU
dbopmysiaMu 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 (HOpMyJIaMu BBIPAKAIOTCS 00BEM
mapa v miomaas chepsl; n300paxars U
pacno3HaBaTh Ha PUCYHKAX MPUZMY,
napajieienume1, TupaMmuay, IWIHHID,
KOHYC, I11ap.

00 akcnoMax JIAHUMETPUH

IlosTOopenue. Pemenue 3agaq
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CocraBiieH0 Ha OCHOBe (heepaabHOr0 KOMIIOHEHTa rocynapctBeHHoro CraHgapra OCHOBHOTO
o011ero oOpa3oBaHus 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. NoHATMe 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. YpaBHEHWNE OKPYKHOCTM U NPSMOIA 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 TPeyronbHUKaA 4
§ 3. CKanApHoOe nponsBegeHne 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 Xl

«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 NOBEPXHOCTU BPALLEHUA

06 akcMomax nAaHUMmeTpun

MosTopeHue. PewwmeHue 3apay




