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Pabouass mporpamMma ¢ U3MEHEHHUSMH U JIOTIOJHEHUSIMH, IPOBEPEHHBIMU 3aMECTHTEIEM
qupexropa mo YBP  28.10.2020 ., paccMOTpEHHBIMM Ha 3aCEJaHUH ILKOJIBHOTO METOAMYECKOTO
oObequuenus ( mportokosn Ne2 ot 28.10.2020 r), yrBepkaeHHbIMH mpukazom Ne 48/1 ot
29.10.2020 r.



IHHOACHUTEJIBHAS 3AITMCKA

Pabouyas mporpamma no reomeTpun B 7-9 kiaccax pazpaboTaHa B COOTBETCTBUH C:

o ®denepanpHbIM 3aKkOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoBanum B Poccuiickoii
Oenepaunny (C IBMEHEHUSIMU U JIOTIOJTHEHUSIMU );

e OI'OC OOO, yTBepKICHHBIM MPHKa30M MUHHCTEPCTBA 00pazoBaHMA U HayKu PD Ne
1897 ot 17.12.2010 1. (C M”BMEHEHUSIMU U AOTIOJTHEHUSIMU);

e OOIT OO0 I'BOY COUI ¢ ExatepuHOoBKa, yTBEp>KACHHOH mpuka3zom Ne 66/12
o1 29.08.2017 r. (c U3MEHEHUAMH U TOTIOJIHEHUSMH );

e [lonoxennem o Paboueii mporpamme ['BOY COII c. ExaTepuHOBKa, yTBEP>KICHHBIM
npukazoM Ne 4/1 ot 8.02.2018 r. (¢ UBMEHEHHUSIMHU U JTOTIOJTHEHUSIMH).

e [Iporpammoit «l'eomerpus. 7-9 xmacce». IIpenmernas nuuus yueOHuxkoB JI.C.
Atanacsina, B.®. byry3zosa/ CocraBurens T.A.bypmuctposa.- M.: IIpocsenienue, 2019.

Jns peanu3zanuu TpoTpaMMbl Hcmoibdyercst yueOHuK «['eomerpus. 7-9 xmacce» JI.C.

ArtanacsH, B.®. byry3oB u ap. 7-9 knaccsl. - M.: IIpocsemenue, 2016 r.

B yuyeOHOM miaHe Ha M3yueHHE IeOMETpuH B 7-9 Kiaccax OTBOAMUTCS 68 yacoB, W3
pacueTa 2 4 B HEJIETIO B TEUEHHUE KaXK/I0To rojia o0ydeHus, Bcero 204 yaca.

B cBs3m ¢ npoasiennem oceHHuX kanukyJa 2020 - 2021 yyeOHOro roga Ha OaHY
He/leII0 10 NMPUYMHE NaHJIeMUH M0 KOPOHABMPYCHOM MH(EKIHM YMEHbIICHO KOJMYeCTBO
4acoB Ha M3y4YeHHe mpeaMera B 7-9 kiaccax Ha 2 vyaca 0e3 M3MEHEHHSI COAEP:KAHUS
nporpamMmsl (66 yacoB B roa B ka:xxaom kJacce) (mpuxa3 Ne 48/1 or 29.10.2020 r.).

OBnajieHre y4alIUMHUCS CUCTEMOW TEOMETPHYECKUX 3HAHUU U yMEHHMH HEOO0XOJMMO B
MOBCETHEBHOM JKM3HU [UIS HM3Y4YEHHUS CMEXHBIX TUCHUIUIMH M MPOJOJDKEHHS OOpa3oBaHUSL.
[IpakTryeckasi 3HAUUMOCTh LIKOJIBHOTO Kypca F€OMETPHH OOYCJIOBJIEHA TeM, 4TO €€ 00BEeKTOM
ABISAIOTCA MPOCTPAHCTBEHHbIE (OPMBI U KOJIHMUYECTBEHHbIE OTHOIIEHUS ACHCTBUTEIHLHOTO
mupa. ['eomerpuueckasi MOJAroToBKa HEOOXOAMMA I TOHMMAaHUS TPUHIMIIOB YCTPOHCTBA H
WCIIOJIb30BaHUSI COBPEMEHHOW TEXHUKH, BOCIPHUATHS HAYYHBIX U TEXHUYECKUX IOHATUN U HJEH.
Maremartuka sIBIS€TCS SI3bIKOM HayKM M TeXHUKU. C €€ MOMOILIBI0O MOJEIUPYIOTCS U U3y4aroTCs
SIBJIEHUS U TIPOLIECCHI, POUCXOIAIIUE B IPUPOJIE.

Ilenn 00yuenust reomeTpun:
® OBJIAJICHHNE CHUCTEMOW TEOMETPUYECKHX 3HAHWA W YMEHUH, HEOOXOJUMBIX JUIS
IIPUMEHEHHUSI B IPAKTUYECKOW JESATENBHOCTH, M3YYEHHUS CMEXKHBIX TUCLUILINH,
NPOJ0JDKEHHUsT 00pa30BaHuUs;
® UHTEIUIEKTYaJlbHOE€ pa3BUTHE, (OPMHUPOBAHME KAauyeCTB JIMYHOCTH, HEOOXOJUMBIX

YCJIOBCKY MJIA HOHHOHCHHOﬁ JKU3HHU B COBPCMCHHOM OGH.ICCTBCZ SICHOCTb M TOYHOCTH



MBICJIM, KPUTUYHOCTb MBIIIJICHUS W MHTYULHH, JIOTUYECKOE MBIIIJICHUE, 3JIEMEHTBI
AITOPUTMUYECKON KYJIBTYpBl, HPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIIOCOOHOCTh K
MPEOI0JIEHUIO TPYAHOCTEN;

e (opmupoBaHue MpencTaBIeHUE 00 UAEAX U METOJAaX MAaTEMAaTUKH KaK YHHBEPCAJILHOTO
S3bIKa HAYKU U TEXHUKHU; CPEACTBA MOJCIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

e BOCIUTAaHHE KYJIbTYpPhl JIMYHOCTH, OTHOLIEHUS K MaTE€MaTUKe, Kak K 4YacTU
o0I11eYeNIOBeYeCKOW KyAbTYPhl, MOHUMAHUS 3HAYMMOCTH MAaTEMaTHKH Uil HaydHO-
TEXHUYECKOTO IIPOrpecca;

3agaum oOyueHus:

® [pHOOpETeHHE 3HAHUN U YMEHUU JJIS1 UCIIOJIb30BAaHUS B MPAKTUYECKOMN JEATEIFHOCTH U
IMOBCEIHEBHOM JKU3HH;

® OBJAJEHHE CMOcO0aMM TIO3HABATENBHOW, WH(POPMAIMOHHO-KOMMYHHUKATUBHOH H
pedIIeKCUBHOM NeATeTHbHOCTH

® OCBOCHHE II03HABATENIbHOM, HH(MOPMAIIMOHHON, KOMMYHHMKATUBHOH, pe(IeKCUBHOM
KOMIIETCHLIUSIMU;

® OCBOCHHE OOIIEKYJIbTYpHOU, MPAKTUYECKONH MaTeMaTHUECKOH, COIMaIbHO-IMYHOCTHOM
KOMIIETCHIUSIMH, YTO IIPEATIOIIAracT:

- IPaKTUYECKYID MAaTEMaTUYECKYI0 KOMIIETEHTHOCTb (OBIAJACHUE SI3BIKOM I'€OMETPHM B
YCTHOM M TNHCbMEHHOH (opMe, TEeOMETPUYECKUMHU 3HAHUSAMH U YMEHHSIMH,
HEOOXOJUMBIMU  JUIS HM3Y4YEHUS IIKOJIBHBIX E€CTECTBEHHO-HAYYHBIX JIMCLUIUINH;
OBJIAJICHUS ITPAKTUYECKUMH HABBIKAMH MCIIOJb30BaHUS N€OMETPUYECKUX MHCTPYMEHTOB
11t n300pakeHus puryp, HaXOXKACHUS UX Pa3MEPOB);

- COUUAIBbHO-JINYHOCTHYIO  KOMIIETEHTHOCTb  (pa3BUTHE JIOTUYECKOTO  MBIIUICHUS,
AITOPUTMUYECKON KyJIbTYPBI, IPOCTPAHCTBEHHOTO BOOOPAaXEHMS, WHTYUIIMU, KOTOpBIE
HEOOXOAUMBI ISl TIPOJIOJDKEHUST 00pa30BaHMs U Ul CAMOCTOSATENILHOW AEATENbHOCTH;
(dbopmMupoBaHHE YMEHUS MPOBOJUTH apryMEHTAIMIO CBOETO BBHIOOPA WM XOJla PELICHUs
3a/1auy; BOCIIUTAHUE CPEACTBAMU MATEMATUKU KYJIbTYpPhl JUYHOCTH YEPE3 3HAKOMCTBO C
UCTOpHUEN N€OMETPUH, 3BOTIOLUEN NT€OMETPUUECKUX UIEN).

O0mas xapakTepucTHKA Kypca reoMeTpuu B 7-9 Kkjaccax

B Kypce yCIOBHO MOXHO BBIICIUTH CICAYIOLIUE COAEpKaTelnbHble JHUM: «HarsaHas

reomerpus»,  «leomerpuueckue  Gurype», «3mMepeHHe  TeOMETPUYECKMX  BEIMUHHY,

«Koopnunats», «Bekropel», «Jloruka u MHOXeCTBa», «I ' €OMETpHs B UICTOPUYECKOM Pa3BUTHI.

Marepuan, otHocaummiics k JmHUM «HarisgHas reomerpus» (2€MEHTHI  HArJsAHOM

CTEPEOMETPHH), CIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUI YJalllMXCsl B paMKax

M3Yy4EHU IJITAHUMETPUU.

Coneprxanue pasnenoB «I'eomerpuueckue GUryps» U «M3MepeHne reoMeTpuiecKUX BETHYHH

HALIEJICHO Ha IMOJydYeHHWE KOHKPETHBIX 3HAHUM O TeoMeTpUdeckoi (urype Kak BakHEHIIEH



MaTeMaTH4ecKOM MOJENW JUIl OINUCAHUS OKpyXkaromero mupa. CucTeMaTudyeckoe H3yueHHe
CBOMCTB T'€OMETPUYECKMX (UTyp TMO3BOJUT pa3BUTh JIOTHYECKOE MBIIUICHHE M TI0Ka3aTb
IIPUMEHEHUE JTUX CBOMCTB IIPU PEIIEHUU 3aJa4 BBIYHUCIUTEIBLHOIO M KOHCTPYKTHBHOIO
XapaKTepa, a TAKKeE PU PELICHUM IPAKTUYECKUX 3a4a4.

Marepuas, OTHOCALIMICS K coiepkaTenbHbIM JIMHUSIM «KoopauHatel» U «Bekropel», B
3HAUUTENIBHOM CTereHn HecéT B cede MEeXIpeIMETHble 3HaHHS, KOTOpbhle HaXOIsT
NIPUMEHEHHUE KAK B PA3JIMUYHBIX MATEMATUYECKUX AUCLUIUIMHAX, TAK U B CMEXKHBIX IIPEIMETAX.

OcoOeHHOCThIO TUHUU «JIOTMKa M MHOXECTBa» SIBIAETCS TO, YTO HPENCTaBICHHBIN 3/1€Ch
MaTepuall IPEUMYILECTBEHHO W3y4aeTcs IIPU PACCMOTPEHHUM PAa3JIMYHBIX BOIIPOCOB Kypca.
CootBeTcTBYIOIIMI ~ MaTepuan  HaleJeH Ha  MaTeMAaTU4eCKOE  pa3BUTHE  ydalluXxcs,
dbopMHupOBaHUE Y HUX YMEHHUS TOYHO, CKATO M SICHO M3JIaraTh MBICIH B YCTHOM M MUCbMEHHON
peun.

Jlunnsa «'eoMeTpust B HCTOPUYECKOM pa3BUTUM» MpeAHAa3HaueHa Uil  (OPMUPOBAHUS
NPE/ICTaBICHUA O TEOMETPHM KaK 4YacTH 4YeJOBEUECKOM KyJabTYphl, Uil OOIIEro pa3BUTHUS

IIKOJIBHUKOB, JJISl CO3JJaHUS KYJIbTYPHO-MCTOPUYIECKOH Cpe/ibl 00yueHUs..

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEIMETA

JInuHOCTHBIE, MeTanpeAMeTHbIE U NMpPeIMeTHbIE Pe3y/JbTAThl 0CBOCHHS COAEPKAHUS Kypca
[Iporpamma oOecreunBaeT JOCTH)KEHHE  CIEAYIOIUX  pE3yJbTaTOB  OCBOCHHUS

o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHus:
JUYHOCTHBIE:

1) dopmupoBaHue OTBETCTBEHHOTO OTHOIIEHHUS K YYCHHIO, FOTOBHOCTH U
CIOCOOHOCTH O0O0ydYaroumuxcs K CaMOpPa3BUTHIO U caMOOOpa30BaHMIO Ha OCHOBE
MOTHUBAIlUM K OOY4YEHUIO M MO 3HAHUIO, BBIOOpPY NanbHeimero odpa3oBanus Ha Oase
OPUEHTHUPOBKM B MHpe Tnpodeccuil u npodeccCHOHANbHBIX MPEANOYTECHUH,
OCO3HAHHOMY MOCTPOCHUIO MHAMBHUIYaTbHON 00pa30BaTEeNbHONW TPACKTOPUH C YUETOM
YCTOMYHMBBIX MMO3HABATEIBHBIX HHTEPECOB;

2) (popmupoBaHME LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAKTUKH;

3) dbopmupoBaHME KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYIHHYECTBE
CO CBEpPCTHHKAMH, CTapUIMMHU H MJIAJIIUMU B 00pa3oBaTelIbHONW, OOIIECTBEHHO
MOJIE3HOU, yueOHO-HCCIeI0BATeIbCKOM, TBOPYECKOM M JPYrHX BHAAX JACSITENb-
HOCTH;

4) ymeHue SCHO, TOYHO, T'PAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M NUCHBMEHHOU
pedyu, NOHMUMATh CMBICI IOCTaBJICHHOW 3ajayd, BBICTpaMBaTh apryMeHTAalLHIO,
NPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

5) KPUTHYIHOCTb MBIIIJIICHUA, YMCHHUC pacnmo3HaBaTb JIOTHYCCKH HCKOPPCKTHLIC



BBICKA3bIBAaHMS, OTINYATH TUNOTE3Y OT (pakTa;

6) KpeaTHMBHOCTb MBIIUICHHUS, WHULIHMATHBA, HAaXOTYMBOCTb, AKTUBHOCTb IPH pPEUICHUH
reoMeTpUYECKUX 3aj1ay;

7) yMmMeHHe KOHTPOJUPOBATH TpPOLECC M  pe3yabTaT y4eOHOM MaTeMaTuuecKoi
JesITeTbHOCTH;

8) crmocoOHOCTh K AMOLIMOHAIBLHOMY BOCIPHUSITHIO MaTeMaTHYECKUX OOBEKTOB, 3ajaady,
pELICHUN, pacCyKICHUMH;

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOSATENbHO IJIAHUPOBATH aJlbTEPHATUBHBIC MYTH JOCTHXKECHHS LEJeH,
OCO3HAHHO BbHIOMpaTh Haumbosiee 3(QPeKTUBHbIE CHNOCOOBI pelmeHUus Yy4eOHBIX U
MO03HaBaTEJIbHBIX 33/a4;

2) yMeHHUE OCYIIECTBIATH KOHTPOJb MO PEe3yibTaTy U MO Crocoly AeicTBUS Ha ypOBHE
NPOHU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIE KOPPEKTHUBBI;

3) ymMeHHe aJleKBaTHO OIIEHHBATh MPAaBHJIBHOCTh HWJIM OIIMOOYHOCTH BBINOJHECHUS
yueOHOU 3amauyu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €&
peleHus;

4) oCo3HAaHHOE BJAJICHUE JIOTMYECKUMH  JI€HCTBUAMHU  ONpEJEICHHUS  IOHITHH,
00600mmeHus, YCTAHOBJICHUS aHaJIOTUH, KJaccupuKauuu Ha OCHOBE
CaMOCTOSITEJIbHOTO BBIOOpa OCHOBAHUHM W KPUTEPUEB, YCTAHOBIECHUS POJOBHUIOBBIX
CBS3C;

5) yMeHHe YCTaHaBJIMBaTh NPUYMHHO-CIEICTBEHHbIE CBA3U, CTPOUTH JIOTHYECKOE
paccyxJeHue, YMO3aKIIOYeHUE (MHIYKTUBHOE,
JIEYKTUBHOE U 110 aHAJIOTUM) U BBIBOJIBI;

6) yMmMeHue co3daBaTh, MNPUMEHATh M NPe0oOPa3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHUE
CpeICTBa, MOJEIH M CXEMBI JUIsl pelleHUs] yaeOHbIX U O3HABATEIbHbBIX 3a/a4;

7) yMeHHe OpraHU30BBIBATH YUEOHOE COTPYJHHMYECTBO M COBMECTHYIO NESITEIbHOCTH C
YUYUTEJIIEM M CBEPCTHHUKAMHU: OINpPENeNATh LEeNH, pacupeneisith (QYHKIUU U POJIHU
Y4aCTHUKOB, 001IMe crioco0bl paboThl; yMeHUuE paboTaTh B IPYIIE: HAXOJUTH o0IIee
pelieHre W paspemarb KOH(IUKTHI Ha OCHOBE COTJACOBaHUS MO3MIMN MU yuyéTa
MHTEPECOB; clylaTh napTaépa; QGopmMyIupoBaTh, apryMeHTHpPOBATh U OTCTaMBaTh
CBOE& MHCHHE;

8) dopmupoBaHHe W pa3zBUTHE YUYeOHOU M OOIMIEMOIB30BATEIBCKONW KOMIETEHTHOCTH B
00J1aCTH HCTOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (UKT-
KOMIIETEHTHOCTH);

9) mepBoHaualbHBIE MpPEACTAaBICHUS 00 HIAESIX M O METOJaX MaTeMaTUKH Kak 00
YHUBEPCAIbHOM S3bIKE HAYKH M TEXHUKH, O CPEACTBE MOJCIUPOBAHUS SBJICHUN H

IMpoOLCCCOB;



10)

11)

12)

13)

yMEHUE BHAETh MaTEMaTHYECKYIO0 3aJayy B KOHTEKCTE MpOOJEeMHOW CHTyalluu B
APYIrUuX JUCLUIIIMHAX, B OKPYXKAIOIIEH KU3HU;

yMEHUE HaXOAUTh B PAa3NMYHBIX MCTOYHHKAX HH(pOpMaunuio, HEOOXOAUMYIO I
pelIeHuss  MaTeMaTHYeCKUX  MpoOiieM, W MpeACTaBIATh €€ B MOHATHOW (opme;
IIPUHUMATh peuieHue
B YCIOBHSIX HEMOJHOW M U30BITOYHOH, TOYHOM U BEPOATHOCTHOU MHPOPMAILIUH;
YMEHHUE IOHMMAaTb M HCIOJb30BaTh MAaTEMaTUYECKHE CPEACTBA HATIAJHOCTH
(puCyHKH, YEpTEXM, CXEMbl U [Jp.) I WUIIOCTPAallud, HHTEPHIpETALNH,
apryMeHTaluHu;

yMEHHUE BBIJIBUTaTh THUIOTE3bl NpPU pEHIEHUHM YUYeOHBIX 3aJad M IOHUMAaTh
HE00XO0IUMOCTh X TPOBEPKHU.

IIpeameTHbIe:

Harnsinnas reomerpust

)

2)

3)

4

5)

6)

BbinyckHNK Hay4YnTCA:

pacro3HaBaThb Ha 4YepTeXax, PHUCYHKaX, MOJCIKIX M B OKPYXKAIOIIEM MHpE IUIOCKHE U
MPOCTPAHCTBEHHBIE T€OMETPUYECKUE (PUTYPHI;

pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapajieNenuneia, MPaBUIbHON MUPaMHIbL,
LWIMHJpa U KOHYCA;

ONpeneNiaTh IO JHHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JHHEHHbIE pa3Mepbl caMoil
¢urypsr u Ha000pOT;

BBIYHUCIISITE 00BEM MPSIMOYTOJILHOTO MapajlieNenuIe/ia.

BBINYCKHUK MOJTYYUT BO3MOKHOCTD HAYYUThCH:

BBIUUCIIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (UTYp, COCTABICHHBIX U3
MIPSAMOYTOJIBHBIX  TapajuIeIICIIUIIEIOB;

yrayOuTh U pa3BUTh MPEACTABIECHUS O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax;

IIPUMEHSTH ITOHATHUE Pa3BEPTKU IS BBINOJHEHUS IPAKTUYECKUX PACUYETOB.

I'eomerpuyeckue purypsi

)

2)

3)

4)
5)

BbinyckHuK Hay4YnTCA:

II0JIb30BAThCsl SA3BIKOM TE€OMETPUM JUIsl ONMCAHMSA IPEIMETOB OKPYXKAIOLIEro MHUpPAa M HX
B3aMMHOTI'0 PacIOJIOKEHUS;

pacrno3HaBaTh M M300pakaTh Ha 4YEpPTEkax M PHUCYHKAX IeoMeTpudeckue (purypbl U ux
KOH(UTypauuu;

HAXOJIUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOIIEHHS, TPAJTYyCHYIO MEpY
yrioB ot 0 1o 180°, mpumeHsist onpeieneHus, CBOCTBa U MPU3HAKU (PUTYp U UX DIIEMEHTOB,
oTHoUIeHus1 GUryp (paBeHCTBO, 10100ME, CAMMETPUH, TOBOPOT, MapalIeIbHbIH IepeHOC);
OTIepHPOBATH Ha 0a30BOM YPOBHE MOHITUSIMU T'€OMETPUUYECKUX (PUTYD;

OrncpupoBaTb € HAYAJIbHBIMU TIIOHATHAMU TPUTOHOMCTPHUU U BBIIOJHATL 3JICMCHTAPHBLIC



orepanyu Haja (QYHKUIUSMHU YIIIOB;

6) pemaTh 3a7ayd Ha JIOKa3aTelbCTBO, OMHUPAsCh Ha W3YYEHHBIE CBOMCTBa ¢uryp u
OTHOIIEHUN MEXJy HUMH U NIPUMEHSSI N3yUEHHbBIE METObI I0KA3aTENbCTB;

7) pelarh HECIO0XKHBIE 33Ja4M Ha IOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMbI IIOCTPOEHHUS C
MOMOIUIBIO IUPKYJISI U JTUHEHKU;

8) pemars IJIAHUMETPUUYECKUE 3aJaud HAa HAXOXKJIEHUE TIE€OMETPUUECKUX BEJIMYUH 110
oOpa3aM WM aJNropuTMaM, peliath NpPOCTEHIMEe IUIAHUMETPHYECKUE 3aJadd B
IPOCTPAHCTBE.

9) u3BIeKaTh MHPOPMALUIO O TEOMETPHUUECKUX (PUTypax, MPEACTaBICHHYIO Ha 4YepTexax B
SIBHOM BH/IE;

10) mpuMeHATh ISl peIleHus 3a/1a4 TeOMeTpUYecKue (akThl, €CIH YCIOBHS UX MPUMEHEHHS
3aJaHbl B IBHOHM (opme;

BpInyCKHUK MOJYYUT BO3MOKHOCTb HAYYHTHCH:

11) oBageTr METOIAMHU pEIIEHUS 3a/Ja4 Ha BBIYMCIEHUS U 10KAa3aTEJIbCTBA: METOAOM OT
NPOTHBHOTO, METOJOM TOA00OMS, METOOOoM TMepebopa BapHaHTOB U  METOJOM
F€OMETPUUECKUX MECT TOUEK;

12)mpuobpecT ONBIT MNPUMEHEHUS anreOpanvyeckoro © TPUTOHOMETPHUYECKOTO
anmaparta ¥ uJei IBM)KEHUS NMPU PEIICHUH reOMETPUUYECKUX 3ajay;

13) oBnageTh TpaAMLMOHHON CXEMOH peleHHs 3ajJady Ha IMOCTPOECHUE C MOMOIIBIO
LUPKYJISl U JUHEWKU: aHAIU3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIEN0BAHUE;

14) HayuuThbCs pemwaTh 3aJayd Ha MOCTPOEHHE METOJAOM TE€OMETPUUECKOIO MecTa
TOYEK U METOJOM HOJ00MS;

15) mpuoOpecTu OMBIT HCCIEAOBAHUS CBOMCTB IUIAHUMETPUYECKUX (QUTYP C MOMOIIBIO
KOMIIBIOTEPHBIX IPOTPaMM;

16) mpuobpecT  ONBIT  BBINOJHEHHUS MNpoeKkToB 1o Temam: «[eomeTpuueckue
npeoOpa3zoBaHus Ha MIIOCKOCTHY, «[locTpoeHne oTpe3koB 1mo popmyie;

17) Hay4uThCSI UCHOJIB30BATh CBOMCTBA T€OMETPHUECKUX (DUTYp AJIs pEIIeHUs] TUIIOBBIX 3ajad,
BO3ZHUKAIOIIMX B CUTYyalUsX TOBCEHEBHON KHU3HU, 3a7a4 IPAKTUUECKOTO COJEPKAHUS.

OTtHomenns
BbInycKHUK HAYYHTCS:

1)onepupoBath Ha 0a30BOM YpOBHE MOHATHUSMHU: PABEHCTBO (UTYp, paBHbIE (PUTYpHI, PABEHCTBO

TPEYTrOJIbHUKOB, MapajUIeIbHOCTh MPSAMBIX, MEPIEHAUKYISIPHOCTh TPSAMBIX, YIIBI MEXIY

NPSMBIMH, IEPICHIUKYIISP, HAKIIOHHAS, TIPOCKIIHAL.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYMThCS:
2)UCIoNb30BaTh OTHOILIEHUS JUIsl PELIEHUS IMPOCTEHIIMX 3a/ad, BO3ZHUKAIOIIUX B pEaJbHOMN
KU3HU.

I'eomeTpnuyeckue nocTpoeHus



BbInycKHUK HAYYHTCS:
1)uzo6pakaTh TUMOBbIE ITUIOCKHE (UTYphl U (QUTYpPHI B MPOCTPAHCTBE OT PYKH U C TMOMOILBIO
MHCTPYMEHTOB.

BbINyCKHHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:

2)BBINIOJHATH MPOCTEHIINE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B peaslbHON JKU3HHU.

I'eomeTpuueckue npeodpa3oBaHus
BrinyckHUK HayYuTCS:

l)cTpouts urypy, CAMMETPHUHYIO JaHHOH (PUType OTHOCHTEIBHO OCH U TOUKH.

BBINYCKHUK MOTYYUT BO3MOXHOCTB!

2)pacrio3HaBaTh JIBUKEHHE OOBEKTOB B OKpPYKAIOLUIEM MHpE; CHUMMETPUYHBbIE (QUIYphl B

OKpYXKaroIleM MHpe.

H3mepenne reoMeTpuyecKuX BeJTMYUH
BbInyCKHUK HAYYHTCS:

1) ucmonb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOMIAJICH W YIJIOB NMpU PEIICHUH 3aJady Ha
HaXO0XJIGHUE JJIMHBI OTPE3Ka, [UTMHBI OKPY)KHOCTH, JJIUHBI Iy OKPYXHOCTH, IPaTyCHON
MEpBbI YIJIa;

2) BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UIYp M WX YIJIbI, MCHOJB3Ysd (OPMYIbI JITUHBI
OKPYKHOCTHU H JUTUHBI YT OKPY>KHOCTH, (popMyIIbI TUIOMaAei Gpuryp;

3) BBIYMCIATH IUIOMIAJH TPEYTOJBHUKOB, IMPSIMOYTOJBHUKOB, MapajuIeIOrpaMMOB, TpPaIleIHid,
KPYT'OB U CEKTOPOB;

4) BBIYMCIATH AJMHY OKPYXHOCTH, [UIMHY TyT'H OKPY>KHOCTH;

5) pemath 3a/1aud Ha JIOKA3aTEIbCTBO C UCIIOJIB30BAaHUEM (POPMYIT AITHMHBI OKPY>KHOCTH U JUTUHBI
TYTH OKPY>KHOCTH, (hopMyi miommazeit puryp;

6) pemiath TNPAKTUYECKHE 3a/1aud, CBS3aHHBIC C HAXOXKICHHEM TI'E€OMETPHUYECKUX BEIMYMH
(ucnonb3yst MpU HEOOXOMMOCTH CIPABOYHHUKH U TEXHUYECKUE CPENICTBA);

7) BBINOJHATH U3MEPEHUE JJIMH, PACCTOSHHMA, BEJIMYUH YIJIOB, C TIOMOIIBIO MHCTPYMEHTOB IS
U3MEPEHUN JJIUH U YIJIO0B;

8) mpuMeHATh (GopMysBl MEPUMETPA, TUIOMATN U 00beMa, IUIOMAAN MMOBEPXHOCTH OTIEIbHBIX
MHOTOI'PaHHHUKOB ITPH BBIYUCIICHUX, KOT/Ia BCE IAHHbIE UMEIOTCS B YCIIOBHH;

9) nmpumensats Teopemy Iludaropa, 06a30Bble TPUTOHOMETPUYECKHE COOTHOIICHUS JUIs
BBIUHCIICHUS JUIMH, PACCTOSHUMN, IUIOIIAJAEH B MPOCTEUIINX CIydasiX.

BbINyCKHHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:

10)BbIUMCHATh TUIOHIAAM (UTYp, COCTABJICHHBIX W3 JABYX MM 0oJjiee MPSMOYTOJbHUKOB,

napajjiesiorpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOpa;

11)BBIYMCAATh IJIOLIAAM MHOTOYTOJBHUKOB, HCIIONb3ys OTHOIICHUS PAaBHOBEIHUKOCTH U

PaBHOCOCTaBIEHHOCTH;

12)nmproOpecTy ONMBIT MPUMEHEHHS anredpandyeckoro M TPUTOHOMETPHUECKOTO ammapara u



UJEeN ABUKEHUS IIPU PELICHUU 3a]a4 Ha BBIYHUCIICHUE IIOIAe MHOTO YT OJIBHUKOB.
13)BBIYMCIIATE PAcCTOSIHYMSI HA MECTHOCTH B CTAHAAPTHBIX CUTYaLUAX, IJIOIIAIM B IPOCTEHIINX
clly4asix, IpUMEHSTH (POPMYJIbl B IPOCTEUIINX CUTYAIUSIX B IOBCEJHEBHOM KU3HHU.
Koopannarsi

BbInycKHMK HAYy4YHUTCH:

1) BBIUMCIATH AIMHY OTpPE3Ka IO KOOPAMHATAM €ro KOHLIOB; BBIUUCIIATh KOOPAUHATHI CEPEIHbI
OTpe3Ka;

2) UCMONb30BaTh KOOPAUHATHBIA METOJI JISl U3YYEHUS] CBOMCTB MPSIMBIX U OKPY>KHOCTEH;

3) ompenensaTh NPUOTMKEHHO KOOPAMHATHI TOYKH IO €€ HM300paXKeHHI0 Ha KOOPAMHATHOM
IIJIOCKOCTHU
BBINYCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

4) oBiageTh KOOPAMHATHBIM METOJIOM PELLIEHUS 3a7a4 Ha BEIYMCIECHNUE U I0KA3aTeJIbCTBO;

5) npuoOpecTd  OMBIT ~ HUCIOJIb30BaHUS ~ KOMIIBIOTEPHBIX  MPOrpaMM JUIsl aHalu3a

YaCTHBIX CJIy4aeB B3aUMHOI'0O PACIIOJIOKEHUS OKPYKHOCTEU U IIPSAMBIX;
6) npuoOpecT OMBIT BBHIMOJHEHHS TPOEKTOB Ha TeMmy «lIpuMeHeHHEe KOOpAWHATHOTO
METO/ia IIPY PELLIECHUY 3a/1a4 HAa BBIYUCIICHUE U I0KA3aTEIbCTBOY.

BexkTopsl
BbInycKHMK HAYy4YHUTCH:

1) omepupoBaTh C BEKTOpaMM: HAaXOJUTb CYMMY M pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 3aJaHHOIO BEKTOPA HA YUCIIO;

2) HaxoIuTh U1 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMHU: JJMHY BEKTOpa, KOOPAMHATHI CyMMBI U
pa3HOCTH JBYX U Oo0Jiee BEKTOPOB, KOOPAWHATHI MPOU3BENICHUSI BEKTOpA HA YUCIIO, IIPHUMEHSIS
IIpU HEOOXOAMMOCTH COYETATENbHbIH, IePEeMECTUTENBHBINA U pacIpeeTUTEIbHBINA 3aKOHBI;

3) BBIUMCIATH CKASIPHOE IPOM3BEICHUE BEKTOPOB, HAXOOUTh Yrojdl MEXKIy BEKTOpPaMH,
YCTaHABIIMBATh NIEPIICHIUKYIIIPHOCTD IIPSIMBIX.

BBINYCKHHUK NOJTYYUT BO3MOKHOCTh HAYYUThCH:
4) oBnaseTh BEKTOPHBIM METOAOM ISl pELIEHUS 3aad Ha BBIYMCIEHNUE U I0OKA3aTeNIbCTBO;
5) mpuoOpecTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO MeTojaa

Inpu pCIICHUHA 3aJaY4 HAa BBIYUCIICHUC U JOKA3aTCIILCTBO).

COJIEPKXAHUE YYEBHOI'O ITPEJIMETA
BekTOopbl 1 KOOPAUHATHI HA MVIOCKOCTH
BexTopsbl
[TonsiTre BeKTOpa, NEHCTBUS HAJZl BEKTOPAMH, HCIIOJIb30BAHHE BEKTOPOB B (DU3UKE, PA3IOKECHHE
BEKTOpa Ha COCTABIISIONINE, CKAISIPHOE MMPOU3BEICHUE.
Koopaunatsi

OcCHOBHbBIE TMOHSTHS, KOOPIMHATBI BEKTOpAa, PACCTOSHME MeEXAy Toukamu. KoopauHaTsl



cepeIMHbI OTpe3Ka. YpaBHEHUs QUTYp.

IIpuMeHeHre BEKTOPOB ¥ KOOPAMHAT ISl PELICHUs IPOCTENIINX TEOMETPUUECKUX 3a/1ay.
Hcropus martematuku. I'eomerpudeckue purypst

Durypsl B reOMeTpHHU H B OKPY:KaloLeM Mupe

I'eomerpuueckass ¢urypa. dopmupoBaHue TMpenCTaBICHUH O MeETanpeIMETHOM MOHATHH
«purypar.

Touka, nMHUSA, OTPE30K, MpsAMasi, Jyd, JOMaHas, IUIOCKOCTh, YroJ, OMCCEKTpuca yria U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIBHUKH, KPYT.

OceBas cummeTpus reoMeTpudeckux ¢uryp. LleHTpanbHas cMMMeTpUsi TeOMETPHUYECKUX (UTYP.
MHoOroyroJsHuKH

MHOroyroJjbsHUK, €T0 JIEMEHTBI U €r0 CBOKWCTBA. Pacnio3HaBaHre HEKOTOPBIX MHOTOYT OJIbHUKOB.
Brlnykiibie ¥ HEBBIMYKIIBIE MHOTOYTOJIbHUKH. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsuuku. Bpicota, Meamana, OHCCEKTpHca, CpeAHsAs JIMHUS  TPEYroJbHHKA.
PaBHOOEIpEHHBIN TPEYroNbHUK, €ro CBOWCTBA M MpHU3HAKH. PaBHOCTOPOHHUI TpEYroOJbHHUK.
IIpAMOYrobHBIM, OCTPOYrOJIbHBIM,  TYNOYTOJBHBI  TpPEyroJbHUKHW. DBHemHue  yrisl
TpeyronbHuka. HepaBeHCTBO TpeyroJibHUKA.

YersipexyronpHuku. [lapamienorpamm, pomO, TPSMOYTOJBHUK, KBajpaT, Tparenus,
paBHOOepeHHas Tpaneuus. CBo¥cTBa M MPU3HAKH MapajuieiorpamMmma, pomoa, mpsiMoyroJibHUKa,
KBajpara.

Oxkpy:XHOCTB, KPYT

OKpyXHOCTb, KpYyT, UX JIEMEHTBI U CBOMCTBA; LIEHTPaJIbHbIE U BIIMCAHHBIE yIuIbl. KacaTenbHas u
CeKylllass K OKpPY)KHOCTM, MX CBOWCTBA. BIMCaHHBIE ¥ ONMCAaHHBIE OKPYKHOCTH IS
TPEYroJIbHUKOB, YETBIPEXYIOJIbBHUKOB, IIPABUIIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTpuueckue purypsl B IpocTpaHcTBe (00bEMHBbIE TeJ1a)

MHororpanHuk u €ro djaeMeHThl. Ha3BaHMA MHOTOIDAaHHHMKOB C Pa3HBIM IIOJIOKCHUEM H
KOJIMYECTBOM TIpaHel. IlepBuyHbIe NpeAcTaBlIeHUS O NMHUpPAMUJIE, NapajulelenuIene, MpU3Me,
cdepe, mape, HWIMHIPE, KOHYCE, UX 3JE€MEHTaX M MPOCTEHIINX CBOMCTBAX.

OTtHowmeHnst

PasencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpr3HaKy paBeHCTBA TPEYTrOJIbHUKOB.

ITapanieJbHOCTh NPAMBIX

IIpu3Haku u cBoiicTBa mapajuledabHbIX NpAMbIX. AkcMoMa mnapamiensHoctu EBkinna. Teopema
Qaneca.

IlepneHauKy A pHbIE NPAMBbIE

IIpsamoit  yron. Ilepnenmukynsap k npsamoi. Haxnonnas, mnpoekuus. CepenuHHBIN
NEPNEHIUKYIAP K 0Tpe3Ky. CBONCTBA M MPU3HAKY NEPIEHIUKYISIPHOCTH.

ITomooue



[TponoprmoHansHbIE OTPE3KH, oooue uryp. [TonoOHbIe Tpeyroapauky. [Ipu3naku noaoous.
B3aumHoe pacnosoxkeHue npsMONd U OKPYKHOCTH, JBYX OKPYKHOCTEH.

HN3mepeHus ¥ BbIYHMCICHUA

Beanuunbl

[Tonarue Benuuunsl. [[nuna. 3mepenue mumHbl. EquHunel nsmepenus JUIMHbl. BenudnHa yria.
I'panycHas mepa yria.

[Tonsatue o muomaau IUIOCKOW (UTYpel M ee cBoiicTBax. M3mepenue miomaneidt. Eaunuis:
MU3MEPEHUS TUIOLIAN.

[IpencraBnenne 06 ob6veme M ero cpoiictBax. M3mepenue oObema. EnuHMIBI H3MepeHHS
00BbEMOB.

HN3mepeHus ¥ BbIYHMCICHUA

NHCcTpyMEHTBI 118 HM3MEPEHUN M IMOCTPOCHUM; U3MEPEHHE M BBIYMCIICHHWE YIJIOB, MJIUH
(paccrosiHmif), miomaneil. TpuroHomerpudyeckue (yHKIUH OCTPOTO yria B HPSAMOYrOJbHOM
TpeyronbHuke Tpuronomerpuueckue (yHKIMM Tymoro yriia. BbelumcieHune 31eMeHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUH. DopMyisl 1uiomagm
TPEYroJIbHUKa, MapajieorpaMMa M €ro 4YacTHBIX BHIOB, (OPMyJBl JUIMHBI OKPYKHOCTH H
wiomaau kpyra. CpaBHeHue U Bbruucienue miomanaei. Teopema [ugaropa. Teopema cunycos.
Teopema KOCHHYCOB.

Paccrosnus

Paccrosinue Mexay Toukamu. PaccTossHue OT TOUKM 70 TpsiMoid. PaccrosiHne Mexxay purypamu.
I'eomeTpnuyeckue nocTpoeHus

['eomeTpuueckue MOCTPOCHUS ISl WILTIOCTPAIIMH CBOMCTB T€OMETPUUECKUX (QUTYp.
NHCcTpyMEHTBI i NOCTPOEHUM: LMPKYJb, JUHEHKA, YroJbHUK. I[Ipocreimme nocrpoeHus
IUPKYJIEM M JMHEWKOH: MOCTpoeHHe OMCCEeKTPUCHI yriia, MEpHeHAMKYIspa K MpsIMOH, yria,
PaBHOIO JaHHOMY,

ITocTpoeHue TpeyroapHUKOB 10 TPEM CTOPOHAM, JIBYM CTOPOHAM U YIily MEXIy HUMH, CTOPOHE
U JBYM IPUJIEKALUM K HEH yriam.

Jlenenue oTpeska B JaAHHOM OTHOLICHUM.

I'eomeTpuueckue npeodpa3oBaHus

IIpeo6pazoBanusn

[Tonstue npeoOpazoBanus. [IpencraBieHre 0 MeTanpeIMETHOM IMOHITHU «IIPeOOpa30BaHUE).
[Topo6ue.

JABunkenus

OceBass M ULEHTpaJbHAs CHUMMETpHs, HOBOPOT U MapauleNbHbIi mepeHoc. KomOunarmu
JIBIOKEHHUH Ha INIOCKOCTH U UX CBOICTBA.

Bo3HUKHOBEHHME MaTEMAaTUKH KaK HayKH, 3Tallbl €€ pa3BUTHsA. OCHOBHBIE Pa3Aeibl MAaTEMATHUKH.

BBI,Z[aIOH_II/ICCH MaTCMAaTUKU U UX BKJIAJ B Pa3BUTHUC HAYKHU.



beckoHEUHOCTh MHOKECTBA NPOCTHIX uncen. Yucna U JUIMHBI OTPE3KOB. PannoHallbHbIE YuCIa.
[TorpebHOCTH B MppanmoHanbHbixX yncnax. llkomna [Tugaropa

3apoxaeHue anredpsl B Henpax apupmetuku. An-Xopesmu. PoxxieHrne OyKBeHHON CUMBOJIMKH.
I1. ®epma, ®. Bumer, P. Jexapt. Hcropus Bompoca 0 HaXOXICHUU (QOPMYNT KOpHEH
anreOpandeckux ypaBHEHHH crtemened, Oonpmmx yetbipex. H. Tapranes, k. Kapmano, H.X.
AbGenb, D. Ianya.

[TosiBnenne MeTo1a KOOPAWHAT, TIO3BOJISAIONIETO MEPEBOIUTH FTE€OMETPUIECKUE OOBEKThI Ha S3BIK
anreOpsl. [losBnenne rpadukoB Gynkuuii. P. Jlexapr, [1. @epma. [Ipumepsl pa3auuHbIX CUCTEM
KOOpJUHAT.

3amaga Jleonapmo Iluzanckoro (Pubonauunm) o kponwkax, uyucina dubonauuu. 3amaga o
maxmMaTHOM Jocke. CX0AMMOCTh T€OMETPUUECKON IPOIPECCUU.

Hcroku TeopuH BEpOSITHOCTEH: CTpaxoBoe 1eno, asaprHsle urpel. II. ®@epma, b.Ilackans, 1.
bepnymu, A.H.Konmoropos.

Ot 3emnienenust k reomerpun. [Iugarop u ero mxomna. @anec, Apxumen. [lnaton u Apucrorens.
ITocTpoeHue mpaBUIIbHBIX MHOTOYTOJbHUKOB. Tpuccekuus yria. KBagpatypa kpyra. ¥YaBoeHue
ky6a. Mcropus uucna n. 3omotoe ceuenue. «Hauanay Epxnmga. JI Ditnep, H.M.Jlo6aueBckuii.
Hcropus naToro nocrynara.

I'eomeTpus u uckyccrBo. I'eomeTpuueckue 3aKOHOMEPHOCTH OKPY>KAIOILIETr0 MUPA.

AcTtpoHoMus u reomerpus. Uto u Kak y3Hamu AHakcarop, OpatocheH u Apuctapx o pazmepax
Jlynsl, 3emnu u Connna. Paccrosnus ot 3emiu a0 JIynel u Connua. MI3mepenue paccTosiHus 0T
3emun 1o Mapca.

Ponp poccuiickux yueHsix B paszButuu Mmatematuku: JI. Oimep. H.U. JloGaueBckuii,
[1.JI.YeOwmmes, C. KoBanesckas, A.H. Koamoropos.

Maremaruka B paszButuu Poccum: Iletp I, mxoma maremMaTH4eCKMX M HABHUIaLKUX HAYK,

pazButHe poccuiickoro ¢uora, A.H. Kpbutos. Kocmuueckas nporpamma u M.B. Kenapim.

TEMATHYECKOE IINTAHUPOBAHHUE
I'eomerpus 7 kiaace

j;’; Pa3znennl, TeMbl KOT::EETBO KP
1 | I'nasa I. HauasbHbIE F€OMETPUYECKHE CBEICHUS 10 1
2 | I'masa II. TpeyrojbHUKH 17 1
3 | I'nasa III. ITapannenbHble npsMble 13 1
4 | I'maa IV. CooTHO1IEHNS MEXAY CTOPOHAMH U yriIaMHU 13 )

TPEyroJIbHUKA
5 | loBTopenue. Pemenue 3anau 8 1
Hroro: 66 6




TEMATHYECKOE IINTAHUPOBAHHUE

I'eomeTrpus 8 kiacc

j;’; Pa3znennl, TeMbl KOJ:::ES:BO KP
1 | T'naBa V. YeThIpEXyroabHUKH 14 1
2 | I'masa VL. [Tnomaap 14 1
3 | I'masa VII. [lonoOHbIe TpEyroabHUKH 19 2
4 | I'masa VIII. OxpyxHOCTb 17 2
5 | osTopenue. Pemenue 3anau 2 1

Hroro: 66 7
TEMATHYECKOE IINTAHUPOBAHHUE
I'eomeTpus 9 kiacc
j;’; Pa3znennl, TeMbl KOT::EETBO KP
1 | I'masa IX. Bekropsl 8
I'maBa X. Meron koopauHaT 10 1
I'maBa XI. CooTHOLIEHMS MEKy CTOPOHAMH U YIJIaMHU 1 1
TpeyroiapHuka. CkansipHOe IPOU3BEIEHUE BEKTOPOB
4 | I'masa XII. JlninuHa OKPYXHOCTH U IUIOIIAAb Kpyra 12 1
5 | I'maa XIII. [IBuxenust 8 1
6 | I'maBa XIV. HauanbHble cBEICHUS U3 CTEPEOMETPUH 8
7 | O6 akcMoMax MiIaHUMETPUU 2
8 | IloBTopenue. Pemenue 3a1au 7 1
Hroro: 66 5
[MoanncaHo
A3Mann weeosor
noAnucbIo:

oBa E.H

M3mannosa E.H.
¢ [laTa: 2021.06.29
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