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IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma yuebHoro npenmera «l'eomeTpusi» pa3zpaboTaHa B COOTBETCTBUU C
@enepanbHbBIM  TOCYAapCTBEHHBIM — 00pa30BaTENbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIEro
oOpa3oBanus (mpuka3 MuHucTepcTBa 00mero u mpodeccruoHanbHOro obpaszoBanusi PO ot
17.12.2010 r. Ne 1897) Ha ocHOBe TpeOOBaHMI K pe3yabraraM oOcBoeHHS (OCHOBHOM
00pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 o6pa3oBanus (manee - OOIT OOO) c ydyetom
[TpumepHOI mporpaMmbl MO TEOMETPUU U OCHOBHBIX HANPABICHUUN MPOTrpamM, BKIIOYCHHBIX B
ctpyktypy OOIT OOO (IIporpammel pazsutus Y'Y/ Ha yposae OOQO, [Iporpammsl BociuTaHUS
U couuanusanuu ydaumxcsa Ha yposae OOO).

[Iporpamma agpecoBana ydammmcs 7-9 Kiaccos.

[IporpaMmMa HampaBiieHa Ha peaIU3alUio CIEAYIOIUX Hesei:

e (dopMUpOBaHHME TPEACTABICHHA O MaTeMaTHKe Kak O METO/A€  IO3HAHHSA
JNEHUCTBUTENBHOCTH, IIO3BOJISIIOIIEM OIIMCBIBATH M HM3y4daThb pEAJIbHbIE IPOLECCHl U
SIBJICHUS;

® pa3BUTHE yMEHUH paboTaTh ¢ y4eOHBIM MAaTEMAaTUYECKHMM TEKCTOM (aHaJIM3UpPOBATh,
M3BIIEKaTh HEOOXOIMMYIO MH(OpPMAIIHMIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIIU C
NPUMEHEHHEM  MaTeMaTH4ecKOW  TEpMUHOIOTMM U CHUMBOJUKH,  IPOBOJUTH
KinaccupuKaluy, JIOTUYECKue OOOCHOBaHHUA, JOKa3aTelbCTBA  MAaTEeMAaTHUYECKUX
YTBEPKICHUH;

® pa3BUTHE YMEHMH WH3BJIEKaTh HWHGPOpPMALMIO, MPEJICTaBICHHY0 B TalnMuax, Ha
auarpamMmax, rpadukax, OMUCHIBaTh M aHAIU3HPOBATh MACCHUBBI YHCIOBBIX ITAHHBIX C
MOMOIIBI0 MOJIXOSIINX CTATUCTUYECKUX XapaKTEPUCTHK, HCIOIb30BaTh MMOHUMAaHUE
BEPOSATHOCTHBIX CBOWCTB OKPY>KAIOIIUX SBJICHU MTPHU MPUHATHH PEIICHUN;

® OBJAJEHUE TEOMETPUYECKUM S3bIKOM, YMEHHE HCIOJb30BAaTh €ro Uil ONUCAHUS
MPEIMETOB OKPYXKAIOUIEr0 MHpa, pPAa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA U
M300pa3UTENbHBIX YMEHUHN, MPUOOPETEHNE HABBIKOB T€OMETPUUYECKUX ITOCTPOCHHIA;

e (opmHupoBaHUE CUCTEMATUYECKUX 3HAHUU O MJIOCKUX (PUTypaxX M UX CBOWCTBAX, a TaKkKe
Ha HATJSIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE NMPUMEHSITh
CUCTeMaTUYEeCKUE 3HAHUS O HUX ISl pEIICHHUS TEOMETPUUECKUX U MPAKTUIECKHX 3a]1ay;

® pa3BUTHE YMEHHUH U3MEPSTH AJIUHBI OTPE3KOB, BEIMYMHA YIJIOB, UCIOIb30BaTh (YOPMYJIbI
JUI HAXOJKJICHUSI IEpUMETPOB, TUIONIAAel 1 00bEMOB  T€OMETPUUECKUX (DUTYD;

® pa3BUTHE YMEHHUI NMPUMEHSATh U3yYCHHBIC MOHATHUS, PE3yJIbTaThl, METOJbI JJISl PEIICHUS
3a/1a4 MPaKTHUYECKOIr0 XapakTepa M 3ajady M3 CMEXHBIX JUCUUIUIMH C MCHOJIb30BAaHUEM
IIPU HEOOXOUMOCTH CIPaBOYHBIX MAaTE€pPHAJIOB, KOMIIBIOTEPA, IOJB30BAThCs OLEHKOW U
MIPUKUAKON MPH MPAKTUYECKUX pacuérax.

JlocTrKeHNe MEPEUNCIICHHBIX LeeH MTperoaracT peleHne CIeAyoInX 3a1aY:

1. ¢dopmupoBaHHe MOTHUBAIMU U3YyYEHHs] MATEMAaTUKH, TOTOBHOCTH U CIIOCOOHOCTH YYalIUXCs
K CaMOpPa3BUTHUIO, JIMYHOCTHOMY CaMOOIIPENEIEHUIO, IIOCTPOCHUIO HHIUBUAYAIbHON
TPAeKTOPUU B U3yUYEHUH MPEAMETA;

2. (dopMupoBaHHe y ydalIUXCsl CMIOCOOHOCTH K OpraHHW3alMd CBOEH Y4eOHOH NesATelbHOCTH
MOCPEACTBOM  OCBOEHHUS  JIMYHOCTHBIX,  TIO3HABATENbHBIX,  PETrYISTUBHBIX U
KOMMYHHKATHBHBIX YHUBEPCATbHBIX YUeOHBIX JICHCTBUMN;

3. ¢opmupoBaHue cnenuPpUUECKUX 1T MaTEMATHUKU CTUJIEH MBIIIICHUS, HEOOXOIUMBIX IS
MOJTHOLEHHOTO (DYHKIIMOHUPOBAHHS B COBPEMEHHOM OOILECTBE, B YACTHOCTH JIOTHYECKOTO,
QITOPUTMHUYECKOTO U IBPUCTUUYECKOTO;



4, OCBOCHHC B XOAC M3YUYCHUA MATCMATHKU CHCL[I/I(I)I/ILICCKI/IX BHUAOB ACATCIBbHOCTHU, TAKUX KaK
MOCTPOCHUC MATCMATUUYCCKHUX MO,Z[CHCﬁ, BBIITOJIHCHUC HWHCTPYMCHTAJIbHBIX BBIHHCHCHHﬁ,
OBJIAACHUC CUMBOJIMYCCKUM A3BIKOM MPCAMETA U IP.;

5. ¢opmMupoBaHHE yYMEHHH MPEACTaBIATh MHPOPMAIUIO B 3aBUCHMOCTH OT IMOCTaBICHHBIX
3a7a4 B BHJC TaONHIBI, CXEMbI, rpaduka, TUarpaMMbl, HCIOJb30BaTh KOMITLIOTEPHBIC
nporpammbl, UTHTEpHET mipu ee 00paboTKe;

6. oOBIagCHUE YYANIMMHUCI MATEMATHYSCKUM SI3bIKOM M allllapaToM KakK CPEJICTBOM OMUCAHUS U
HCCIICIOBaHMSI SIBJICHUI OKPYIKAIOIIETO MHPa,

7. OBJaICHHUE CHCTEMOM MaTeMaTHUSCKMX 3HAHWH, YMCHHUH W HAaBBIKOB, HEOOXOIMMBIX JIJIsI
peliCHud 3aJdayd HOBCGHHGBHOfI JKU3HHU, U3YUYCHHA CMCKHBIX AWCHHUIUIMH W IIPOAOJIKCHUA
o0Opa3oBaHus;

8. (dopMupoBaHHe HAYYHOrO MHPOBO33PEHHMS, BOCIUTAHHE OTHOIICHHS K MaTeMaTHKE KakK K
Y4acTH OOIIEYEIOBEYECKOM KYJIBTYpPbI, UTPAOLIeH 0COOYIO pOJib B O0IECTBEHHOM Pa3BUTHHU.

[Ipeamer «I['eomeTpus» BXOAUT B MPEIMETHYIO 00yiacTh "Maremaruka u uHGopmaTuka'
U peaJn3yercs 3a CYET YacoB 00s13aTeIbHON YacTH y4yeOHOro IIaHa:

Kinacc |KonmuectBo yueOHbIX Henenb| KomuyecTBo uacoB B Henemnto | O0Iee KOJIMYECTBO 4acoB
7 35 2 70
8 35 2 70
9 34 2 68

Peasmmsyercst Ha ocHoBe YMK JI.C. Atanacan, B.®. byrysos, C.b. Kagomues u ap.



IInanupyemblie pe3yabTaThl 0OCBOeHUs npeaMera «I'eomeTpus»

JINYHOCTHBIE pe3yJIbTaThI:

1.

Poccuiickas rpakaanckast MACHTUYHOCTU: MATPUOTU3M, YBaKeHHE K OTEUYeCTBY, MPOLLIOMY
U HACTOSIIEMYy MHOTOHAI[MOHAJIbHOrO Hapoaa Poccuu; oco3HaHue CBOEH STHUYECKON
MIPUHA/IICKHOCTH, 3HAHUE UCTOPHH, A3bIKa, KYJIbTYPbl CBOETO HApOJla, CBOETO Kpas, OCHOB
KyJIbTYPHOTO Hacleauss HapoJoB Poccuu u yenoBedecTBa; MATPUOTH3M, YBaXKEHHE K
OteuecTBy, K MPOLUIOMY M HACTOSIIEMY MHOTOHAI[MOHAJIbHOrO Hapona Poccum, 4yBCTBO
OTBETCTBEHHOCTH U Joira nepen PomguHol, naeHTudukamnms ce0si B KauecTBE TpakIaHUHA
Poccun, oco3HaHue W ONIYIICHWE JTUYHOCTHOW CONMPHUYACTHOCTU CYABOE POCCHIICKOTO
HapoJa, YCBOCHUC u HUHTCpHUOpHU3alnAa F'YMaHUCTHYCCKUX, ACMOKPATUUCCKUX u
TPaIUIIMOHHBIX I[EHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBA; BOCIIMTAHUE
YYBCTBA OTBCTCTBCHHOCTHU U N0JIra ICPEA POHHHOﬁ;

['oTOBHOCTH M CIIOCOOHOCTH yYalllUXCsl K CaMOPa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIMH K OOYYEHUIO U MO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY
U TIOCTPOCHHUIO JajbHEHIIeld WHIAMBUAYAIbHONM TpaeKTOpuH o0pa3oBaHus Ha 0asze
OPUEHTHUPOBKH B Mupe mpodeccuil u mNpodecCHOHANBHBIX MPEANOYTEHUNH, C Y4EeTOM
yCTOfI‘IHBBIX IMO3HAaBaTCIIbHBIX UHTCPCCOB.

ChopMHpOBaHHOCTh 1LIEJTIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOILECTBEHHOW MPAKTUKH, YUYMTHIBAIOLIETO COIHAJIbHOE,
KYJIbTYpHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHUPA.

CdopmupoBaHHOCTH KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHHYECTBE CO
CBEPCTHHKAMH, JI€ThbMU MIIQJIIIETO W CTapIIero BO3pacTa, B3POCIBIMH B Ipoliecce
o0pa3oBaTenpHOM, OOIIECTBEHHO-TIOJIE3HOM, y4eOHO-UCCIeA0BaTENbCKOM, TBOPYECKOU U
JIPYTUX BUAOB ACSITEIHLHOCTH.

Oco3HaHHOE, YBaXKHUTEIBHOE U J0OpOKETaTeNbHOE OTHOIICHHE K JAPYroMy 4YeJOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpPE, S3bIKY, BEpPE, IPAKTAHCKON MO3ULIUU.

IToHnMaHMe colMaIbHBIX HOPM, MPABUJI MOBEIEHUs, pojie u (GopM COLUATBHON KU3HHU B
rpynnax M cooOuiecTBax. ['OTOBHOCTh K y4YacCTHIO B IIKOJIBHOM CaMOYNpaBICHUH H
OOIIIECTBEHHOH KM3HM B IpeieNiax BO3PACTHBIX KOMIETEHLHUH C y4eTOM PEeTrHOHANbHBIX,
STHOKYJIBTYPHBIX, COLUUATbHBIX U SKOHOMUYECKUX OCOOEHHOCTEH (TOTOBHOCTH K Y4acTHUIO B
IIPOLIECCE YMOPSAOYEHUsT COLMAIbHBIX CBA3€H M OTHOLIEHWH, B KOTOpBIE BKIIOYEHBI H
KOTOpbIe (POPMUPYIOT CaMH yYalllhecs; BKIOYEHHOCTh B HEMOCPEACTBEHHOE I'PaXJIaHCKOe
y4JacTHe, TOTOBHOCTb Y4aCTBOBATh B JKU3HEAEATEIBHOCTU MOAPOCTKOBOIO OOIIECTBEHHOIO
00BbeTMHEHNS, TPOYKTUBHO B3aUMOJICHCTBYIOIIETO C COMATILHON CPEIoN U COLMATbHBIMU
MHCTUTYTaMH; KOMIIETEHTHOCTh B c(epe OpraHu3aTOPCKOM IEsTeNbHOCTH; MOHMMaHUE U
[IPUHATHE LEHHOCTEM CO3MIATEIBbHOTO OTHOLICHUS K OKpPYXKAloLEH IEeUCTBUTEIBHOCTH,
LIEHHOCTEN COLMAJIbHOTO TBOPYECTBA, LICHHOCTH MPOAYKTUBHON OPraHMU3aliyd COBMECTHOM
JESATENIBHOCTH, CaMOpEaJu3allid B TPYINIE M OPraHU3allid, LEHHOCTU «IPyroro» Kak
PABHOIIPABHOTO IAapTHEPA, KOMIIETEHTHOCTh B aHAJIM3€, NMPOCKTUPOBAHUM, OpPraHU3aLUH
NesTeNbHOCTH, pedIeKCUM H3MEHEHHH, Crnoco0OB B3aMMOBBIIOJHOIO COTPYAHUYECTBA,
CIOCO00B peau3aii COOCTBEHHOTO JTUAEPCKOTO MOTEHIINANA).

MeTanpeamMeTHblie pe3yabTaThl

MeranpeameTHble pe3yabTaThl, BKIFOYAOT OCBOCHHBIE YUAIIMMHUCS MEKIIPEAMETHBIE TIOHATHUS U
YHUBEpCaJbHbIC YueOHbIE IeHiCTBUA (peryIaTUBHBIC, IO3HABAaTENIbHbIE,  KOMMYHHUKATHUBHBIE).
MexnpeamMerHbie NOHATHS

YcnoBueM (opMHpOBaHUS MEXKIPEAMETHBIX MOHSATUH, HapuMep, TaKUX Kak cucrema, (akr,
3aKOHOMEPHOCTb, ()EHOMEH, aHaJlW3, CHUHTE3 SBIAETCS OBJaJEHHE YYaIllUMHUCS OCHOBAMHU
YUTATEIbCKON KOMITETEHIINH, MPUOOpEeTeHNe HABBIKOB paboOThl ¢ MH(OpMalMel, ydacTue B
NPOEKTHOM JesTenbHOCTH. Ha ypoBHE OCHOBHOro oOImiero o0pa3oBaHMs Ha ypoKax



TeOMETPUUIIPOIOIDKAETCsT paboTa Mo (OPMHUPOBAHUIO M PA3BUTHUIO OCHOB YHTATEIbCKOM
KOMIIETEHIIMM. Ydaluecs OBJAACIOT YTEHHMEM KaK CpEACTBOM OCYILECTBIEHUS CBOUX
JNalbHEWIINX TIUIAHOB: MPOAODKEHHS OO0pa3oBaHMS M camMo00pa3oOBaHUs, OCO3HAHHOIO
IUTAHUPOBAHUS CBOETO AKTYaJIbHOI'O U MEPCHEKTUBHOIO KPyra YTE€HUs, B TOM YHUCIIE€ JOCYTOBOTO,
MOATOTOBKH K TPYJOBOW U COLUATBHON ACSITENbHOCTH.

[Ipn wu3ydyenun yueOHOro mpenmera «l'eomMeTpus» ydalluecss YCOBEPUICHCTBYIOT
puoOpeTEHHBIC HA MEPBOM YPOBHE HABBIKH PadoThl ¢ MHGopMamueil u nonoiaHaT ux. OHu
CMOTYT paboTaTh C TEKCTaMH, IPeoOpa3OBbIBaTh U UHTEPIPETUPOBATH COJAEPIKALIYIOCS B HUX
nH(pOpMaIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBATh, COMOCTABJIATh, aHAJIM3UPOBATh, 0000IIaTh U HUHTEPIPETUPOBATDH
MH(POPMAIIHIO, COACPIKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBIICIISATH UH(OPMaLIHUIO,
CBEPTHIBAHUE BBIJICIIEHHBIX (DaKTOB, MBICIICH; MPEACTABIATh HHPOPMAIIUIO B CKATOM CIOBECHOM

TJIABHYI0O U W30BITOYHYIO BBITIONHATh ~ CMBICIIOBOE
dbopMe (B BHIE TUIAHA WJIM TE3UCOB) U B HAMIISIHO-CHMBOJWYECKOW (opme (B BHie TaOIUII,
rpadUYecKux CXeM M JuarpamMm, KapT TOHSATHH — KOHIENTYAJIbHBIX JHarpaMM, OMOPHBIX
KOHCIICKTOB);

* 3aI0JIHATH U JOMOJHATH TAaOJIMIIBI, CXEMBI, JHArPAMMBbl, TEKCTHI.

B xone m3ydenus npeamera «['eomerpus» ydammecs MPHOOPETYT OMBIT MPOEKTHOI
IeATEJBLHOCTH Kak o0co0oi

CaMOCTOSITEIbHOCTH,

(dbopMbl  y4eOHOH pabOThI, CIIOCOOCTBYIOMICH BOCITHTAHUIO

WHUIUATUBHOCTH, OTBE€TCTBCHHOCTH, IIOBBINICHUK MOTHBAllUU H

3pGEKTUBHOCTH Y4eOHOW IESATETBHOCTH; B XOJ€ peaju3alid HCXOJAHOTO 3aMbICia Ha
IIPAaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BBIOUPATH aJ€KBAaTHBIE CTOSIIECH 3a7aue CPEeACTBa,
IIPUHMMATh pELICHHs, B TOM 4YMCI€ W B CUTyauusax HeomnpeaenéHHoctd. OHuU 1osydar
BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BapUAHTOB PELICHUH, K MOUCKY
HECTaHJAPTHBIX PELICHUH, IOMCKY U OCYIIECTBICHUIO HauboJiee MPUEMIEMOr0 pelIeHusl.

B coorBerctBu ®I'OC OOO BBIAEHAIOTCS TPU IPYIIBl YHUBEPCAIbHBIX Y4EOHBIX
JEHCTBUIL: peryisTUBHbIC, [I03HABATEIbHbIE, KOMMYHUKATUBHbIE.

B cdepe pazButus yHuBepcaabHbIX Y4eOHBIX AelCTBMIi IPUOPUTETHOE BHUMAHUE YAETSIeTCs
(hOopMHPOBAHHUIO

PETYIATUBHBIX YHUBEPCAIBHBIX | KOMMYHUKATUBHBIX O3HABATEIBHBIX
y4eOHBIX IeUCTBUN YHUBEPCAIILHBIX y4eOHBIX | YHUBEPCAIbHBIX Y4eOHBIX
JIencTBHi IencTBHI

e YMeHHe CaMOCTOSTENLHO | ® YMEHUE OpraHU30BbIBATH | ® YMEHHUE ONPENENIATh IOHATHUS,
OTIpeAeIATh e 00yUeHus, yueOHOE COTPYAHMYECTBO H C03/1aBaTh 00001IeHMS,|
® CTaBUTh U (HOPMYIUPOBATH COBMECTHYIO JEATEIIBHOCTDL C yCTaHaBJINBATh aHaJIOTUU,)
HOBbIE 3amaynl B yuebe U YUUTENEM U CBEPCTHHUKAMU, KIIaCCU(UITUPOBATH,
MO3HaBaTeIbHOM paboTaTth UHAUBUAYATHHO U B CaMOCTOSTEIILHO BBIOMPATH
JEATEIIbHOCTH, pa3BUBaTh rpymme: HaxXxoAWTh  oOIee OCHOBaHUSI W KPUTEPUH [JIf
MOTHBBI W MHTEPECH CBOEU peuieHue Hu paspemars KJIacCU(PUKALMKM,  yCTaHABIIU-A
MMO3HaBaTCIIbHOM KOH()JIUKTHI Ha OCHOBE BaTb IPUYUHHO-CIIEIACTBEHHDIE
JESATEIIbHOCTH. COTJIaCOBAHMS IIO3WUIUM U CBSI3M, CTPOUTH JIOTHUYECKOE

e YMmeHue CaMOCTOSTEILHO y4uera HHTEPECOB; paccyxaeHue, yMO3aKIIOYEHUE
TUTAHUPOBATH nyTH (dbopMyIHUpOBaTH, (MHOYKTUBHOE, JIETyKTHUBHOE,
NOCTIDKEHHUS. LIeJIed, B TOM apryMEHTHPOBATH u 10 aHAJIOTHH) JIeJIaTh BBIBOJIBI.
YUCIIe AIIbTEpHATUBHEIE, OTCTanBaTbh CBOC MHCHHC. o YMeHue CO3/1aBaTh,
OCO3HAaHHO BBIOMpATH | ® YMEHUE OCO3HAHHO MIPUMEHSATH, TTPEOOPa30BHIBATH
HanboJee ¢ exTuBHBIC UCIIOJIB30BATh peyeBbIe 3HAKU U CUMBOJIBI, MOJCIINA U
CIOCOOBI pelIeHusl YI4eOHBIX cpencrtBsa B COOTBETCTBUU C CXEMBI UL pelIeHUs
MO3HABATEIBHBIX 3a0a4. 3a7a4el KOMMYHUKALUMU IS yu4eOHBIX ¥ T03HABaTEIbHBIX

e YMeHHe COOTHOCUThP CBOHU BBIpAXKCHUA CBOUX YYBCTB, 3aJ1a4.




NEHCTBUS C TUTAHUPYEMBIMHU
pe3yabTaTaMu, OCYIIECTBIAThH

MBICJIEH W TOTPEOHOCTEH ISt
[JIAHUPOBAHUSA M PETYISALUU

KOHTPOJIb cBOEH cBoen JIeSITCILHOCTH;
JeATeIbHOCTH B TIpoliecce | BIaJcHUE YCTHOM u
JOCTHKEHUS pe3ynbrara, | NUChMEHHOU peublo,
ONpEeNIETATh CHOCOOBI | MOHOJIOTUYECKOM

JICUCTBUI B paMKax | KOHTEKCTHOM peublo.

IIPEVIOKEHHBIX  YCIOBUH U
TpeOOBaHUl, KOPPEKTHUPOBAThH

@OopMUPOBAHUE U PA3BUTHUE
KOMIIETEHTHOCTH B 00JacTu

CBOU JEeUCTBHS B | HCHOJb30BaHUA
COOTBETCTBUU ¢ | wuHQOPMALMOHHO-
U3MEHSIOIIEHCS CUTyaluen. KOMMYHUKaI[MOHHBIX

VYmMmenue OLI€HUBATh
MPaBUIBHOCTh  BBITOJHEHUS
yaeOHOU 3a/1a4w,
COOCTBEHHBIC  BO3MOXKHOCTH
ee  peueHus. Bnanenue
OCHOBaMH CaMOKOHTPOJIA,
CaMOOIICHKH, TIPUHSITHS

texHonoruil (nanee — UKT).

o CMBICIIOBOE YTEHHE.
e ®opMHUpPOBAaHWE U PaA3BUTHUE
9KOJIOTHYECKOTO  MBIIIIECHUS,

YyMEHUE TPUMEHSTH €ro B
ITO3HABaTEIILHOM,
KOMMYHHUKATUBHOM,
COLIMAIIBHOW  NIpPaKkTUKE U
npodeccrnoHaIbHOM
OpUEHTALINH.

e Pa3zButue MOTHBAIIUHU K
OBJIAJCHUIO KYJIbTypOH
AKTHUBHOT'O HCIIOJIb30BAHUS
cioBapen u JIPYTUX

ITIOMCKOBBIX CUCTCM.

pEIIEHUH U OCYILECTBICHUS
OCO3HaHHOTO BbIOOpa B
yueOHOI 1 Oo3HABATEIbHOM

IIpenmeTrHble pe3ybTaThI:

Yuyenuk HAY4YIMTCH:

Yuenuxk noJiyuum 603MONHCHOCHb HAYHUUMbCA?

I'eomerpuuyeckue purypni

OnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMU
reOMETPUUYECKUX PUTYD;

U3BJIEKaTh MH(OpPMALMIO O TE€OMETPHUYECKHX
¢durypax, NpeACTaBIEHHYIO Ha 4YepTexax B
SIBHOM BU/IE;
MIPUMEHSITh JUISt 3aja4

reoOMCTPHUICCKUC (i)aKTI)I, €ClIn YyCJIOBHA HX

pereHus

MIPUMEHEHUS 3a/1aHbI B ABHOU opMme;

peuiaTtb 3aJa4uun Ha HaXO0XIACHUC
reOMCTPUYCCKUX BCJIWYHH I10 06pa3uaM NN

aNrOpUTMaM.

e (CB00600HO oOnepuposams 2eoMempudecKumMu
NOHAMUAMU NPU peulenuy 3a0ad U npogedeHuUU
MAMEMAMUYECKUX PACCYHCOCHUIL,

® CamMocmosmenbHo Gopmyruposamu
onpeodenenus 2eoMempuyecKux Queyp,
8b1068UCAMb 2UNOME3bL O HOBbIX CEOUCMEAX U
NPUSHAKAX —~ 2eOMempuyeckux  Queyp u
000CHO8bIGAMb  UTU  ONpPOGepeamv — UX,
0bobwamo unu KOHKPemu3uposamau
pe3yibmamsl  HA  HO8ble KIACCul  pueyp,
npoeooums 8 HeCI0MHCHBIX cayuasnx
Kiaccugukayuro  Queyp  no  pasiudHbIM
OCHOBAHUAM;

® uccrnedosamv yepmeoicu, 8KIIOHAs
KOMOUHayuu Queyp, u3871eKamo,
UHmMepnpemuposams U NPeoopPa308bI8ANH
ungopmayuio, npeoCcmasieHHy10 Ha
uepmencax,

® pewams 3a0aqu 2e0MempuiecKo2o

cooepoicanus, 6 MOM Yucie 8 CUMyayusx,
K020a aneopumm peulenust He ciedyem 6HO U3

VC0BUs,  BBINONIHAMbL — HeoOX0O0uMvle  Oisl
peuieHus 3a0ayqu OONOJIHUMENIbHbLE
NOCMPOeHUs, UCCe008aMb  803MOICHOCHb

npuMeHeHus meopem u Gopmyn OJisl peuleHus




3a0ay;

® copmynuposams u 0oKa3zvleamb
2eomempuiecKue YmeepicoeHus.
OTHOmIEeHNS
¢ OmnepupoBars Ha 0a30BOM ypOBHE MOHATUSIMU: | ® Biademv  nowamuem  OMHOWIEHUs — KAK
paBeHCTBO Quryp, paBHbie (GUTYpBI, PABEHCTBO MemanpeomemHblm;
TPEYTrOJbHUKOB, IapaUIeabHOCTh HPSMBIX, | © Ce0600H0 onepuposams ROHAMUAMU.

paeeHcmeo  ¢ueyp,  pasuvie  puzypul,
PABEHCMBO MPEY20bHUKO8, NAPAJLIETbHOCb
NPAMbBIX, NEPNEHOUKYAPHOCTb NPAMbIX, Yelbl
medxncoy NpAMbIMU, nepneHoOuKyIap,
HAKIOHHAS, — NpoeKyus, nodobue  gueyp,
nooodHble ucypol, NOOOOHbIE MPEYeONbHUKIL,

o npumenamo meopemy Pareca u meopemy o
NPONOPYUOHAILHBIX OMPE3Kax Npu peueHuu
3a0ay;

MEPIEeHIUKYIAPHOCTh HPSIMBIX, YIJIBI MEXAY
NpSMBIMU,  TEPHIEHIUKYJSp,  HaKJIOHHAs,
MIPOCKIIHUS.

® Xapaxmepuzoeamv G3AUMHOE PACHOJIONCEHUE
NPSAMOU U OKPYIHCHOCTU, O8YX OKPYICHOCHIEIL.

® 1CHOJIb308AMb ceolicmea nooobdus u
pasencmaa ueyp npu peuteHuu 3a0au.

I/I3Mep CHHUA U BBIYUCJICHUSA

* BpINonHATE W3MEPEHHE JUIMH, PACCTOSAHHH, | o (Cg0O00HO Onepuposamv NOHAMUIMU ONUHA,
BEJIMYHUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB naowads,  00véM,  GelUHUHA  yend KAk
JUISL M3MepeHuil JUIMH H YIIIOB; BEIUYUHAMY, UCNONIL308AMb PABHOBEIUKOCHIb

U pABHOCOCMABIEHHOCHb NPU pelleHUul 3a0ay

HA BblYUCTIeHUe, CAMOCMOAMENbHO NOAYYamb

U UCnonbL3086amsb opmynvl Ol 8bIYUCTIEHUL

niowaoei u 00vémos pueyp, c80600HO

* TPUMEHATH (POPMYINBI EPUMETPa, IUIOIMATN U
00BbEMa, TUIOMIAAU TMOBEPXHOCTH OTIENIBbHBIX
MHOTOTPAaHHUKOB TMPH BBIYUCICHUAX, KOI/a

BCC TaHHBIC HMCIOTCA B YCJIOBHUM, onepuposams WUPOKUM HAOOPOM Gopmyl Ha
* mpuMmeHATh Teopemy [lucdaropa, 0Ga3oBbie BbIYUCTEHUE NPU PEUEHUU CTIONCHBIX 3a0ay, 8
TPUTOHOMETPUUECKHE  COOTHOIUCHHSA  JJIA MoM uucie u 3a0a¥ HA  GbIUUCTEHUE 6
BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUIOIIANEH B KOMOUHAYUAX OKPYIICHOCHU U MPEY2ONLHUKG,

OKPYAHCHOCIU U YeMBIPEXY2OTbHUKA, d MAKIiCe
¢ npuUMeHeHuemMm mpueoHOMempuu,;

*  1po6oOUmMb  npocmvle  BbIYUCACHUA — HA
00bEMHBIX Mmenax;

*  gopmynuposams 3a0a4u Ha blYUCIEeHUE OJIUH,
niowaoet u 00bEM08 U peuams ux.

®  CAMOCMOAMENLHO (POPMYIUPOBAND CUNOMESbL
U nposepsimv UX 0OCMOBEPHOCHIb.

HpOCTGfIH.IHX clrydadax.

FeOMeTpnqecmle MOCTPOECHUSA

* M300pakarb THUMNOBBIE IUIOCKUE (UTYpel U | * H300pascams ceomempuueckue Gueypst no
dHurypsl B TOpOCTpaHCTBE OT pPYKH H C MEKCMOBOMY U CUMBOTbHOMY ONUCAHUIO,
TOMOTIBIO HHCTPYMEHTOB. * €80000HO  Onepuposams UepmeENCHbLIMU
UHCMPYMEHMAMU 8 HECTONCHBIX CTLYUASX,

* BLINOJHAML  NOCMPOEHUSI  MPEY20TbHUKOB,
e1aoemsv  HaAbOOpomM Memooo8 HNOCMPOEHUl
yupKynem U JIUHEUKOU U  NPO8OOUMDb
npocmeuuiue Uccie008anus YUcia peueHuil;

*  uzobpasxcamv munogvle niocKue @ueypvl u
obveMHble mena ¢ NOMOWbIO NPOCMetUX
KOMNbIOMEPHLIX UHCMPYMEHMO8,;

L4 npoeodumb AHAIU3 U pearu3oesbledimsb 3mdarbl




PEULEHUA 3a0a4 Ha nocmpoeHue.

I'eomeTpuueckne nmpeodpa3zoBaHus

* Crpouts Gurypy, CHMMETPHUYHYIO JTaHHOH

¢urype OTHOCUTENHHO OCH M TOUKH.

e Onepuposambv OBUIHCEHUAMU u
npeobpazoeanusMu Kaxk memanpeomemHuimMu
NOHAMUAMU,

onepupoeamv — NOHAMUEM  OBUICEHUS U
npeobpazosanus noooouss 0isi 000CHOBAHUI,
€80000HO 61a0emb npuemamu NOCMpPOeHUs

Queyp C  NoOMOWwbIO 08UIICEHUTL u
npeobpazosanusi  noooodus, A  makdice
KOMOUHAQUUAMU — OBUMNCEHUL,  OBUJICEHUL U
npeobpazosanuil;

® ucnonv3osamv  CEOUCMBA  OBUNCEHUU U
npeobpazosanull o nposedeHus
060CcHO8aHUSA u 00Ka3amenbcmed
ymeepoicoeHulli. 6  eceomempuu U Opyaux
YueOHbIX npeomemax;

® 1071b308aMbCSL  CBOUCMBAMU — OBUIICEHUU U

npeobpazo6aHull npu peueHuu 3a0ad.

BCKTOPLI H KOOPpAMHATHI HA IIJIOCKOCTH

OnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSAMU
CyMMa BEKTOpOB,
BEKTOpa Ha YHUCJI0, KOOPJMHATHI Ha MJIOCKOCTH;

BCKTOD, IMPOU3BCACHUC

OIpCaACIIATh HpI/I6J'II/I)KéHHO KOOpAWHATBI TOYKH

mo e€ u300paXeHHI0 Ha KOOPAWHATHOU

IIJIOCKOCTH.

C60600H0O Onepuposamev NOHAMUAMU 8EKMOPD,
CYyMMA, pa3HOCMb BeKMOPO8, NPoU3eedeHuUe
BEKMOPA HA YUCTO, V2Ol MeNCOY BeKMOPAMU,
CKasipHOe npousgeeoenue 8EKMOPO8,
KOOPOUHAMbL HA NIAOCKOCMU, KOOPOUHAMbL
sexmopa,

enadems — BeKMOPHbIM U KOOPOUHAMHBIM
MemoooM HA NAOCKOCMU OJisl peuleHus 3a0ay
HA 8bIYUCTEHUE U OOKA3AMENbCNEA,
BbLINOIHAML € NOMOWbIO  BEKMOPO8 U
KOOPOUHAM OOKA3AMEeNbCMBO U3BECHIHBIX eMy
2eomempudecKux ()akmos (ceoticmea cpeoHux
JIUHULL, Meopem 0 3aMedamenbHblX MOouKax u
m.n.) U NOAYYAMb  HOBble  CEOUCMBA
u38eCmHuIX hueyp;

UCNONIBb306aMb YPAGHEHUsT hu2yp OJisl peueHus
3a0ay U CAMOCMOSMENbHO  COCMABIAMb
VpasHenuss 0moeIbHblX NIOCKUX puayp.

MeTtoabl M

aTEeMAaTUKHU

e BpiOuparh NOIXOAANIMA HM3YYEHHBIH METOJ

JJIA PEIICHUH HN3YUCHHBIX THUIIOB

MaTeMaTHYeCKHX 3aJay;
e [IpuBoauTH MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEN OKpYXKaromen
JNENUCTBUTEILHOCTH U MPOU3BEACHUIX UCKYCCTBA.

IpUMEpbI
B

e Bnademv 3HAHUAMU O Pa3nuvdHblx memooax

060cHOBaNUS u ONPOGEPICEHUS]
Mamemamu4ecKux ymeepacoenuil u
CamocmosimenbHO NPUMEHSIMb UX,

611a0emb HABLIKAMU AHANU3A YCII08US 3a0aYU U
onpeoeneHus N0OX00AWUX 05 peueHus 3a0ay
U3YHEHHBIX MeMOO08 U UX KOMOUHAYUIL,
Xapaxkmepuzoeams nPOU38eOeHUst UCKYCCMEA ¢
VUEMOM MAMemMamu4eckux 3aKOHOMepHOCmell
8 npupooe, UCHONBL308AMb MAMEMAMUYECKUE

3aKOHOMEpPHOCMU 8  CAMOCHOAMENbHOM
meopuecmee.
® npuMeHamv  npocmeuwiue  NPOPAMMHbLE

cpedcmea U IJIEKMPOHRO-KOMMYHUKAYUOHHbLE




cucmemvl
3a0ay.

npu peuieHuu mamemamudecKux

B noBceaqHeBHOI KU3HH U

NPH U3y4YeHNH APYTUX NMPeIMeTOB

I'eomeTrpuueckune purypsi

® JCIIOJb30BaTb  CBOMCTBA
buryp  ans 3ajad4,

BO3HHUKAKOIIUX B CUTyallUAX HOBCQI[HCBHOﬁ

F€OMETPUUYECKHUX

PCIICHHUA THUIIOBBIX

KH3HH, 3a7a4 IMPAKTHUICCKOIr'0 COACPKaHU .

® cocmasnAmbs ¢ UCNOAb308AHUEM  CBOUCME
eeomempuieckux —gueyp mamemamuyecKue
Mooenu Onsl peweHus 3a0ad Npakmuyeckozo
xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNIUH,
uccnedosamv  NOJNYVYEHHble  MOOenu U
UHMEPNPemupo8ams pe3yibman.

OTHOIIEeHUA
® JWCIOJb30BaTh OTHOIICHUS JUIA PCLICHUS | ® UCHOIb308AMb OMHOULeHUs. OJisL NOCMPOEHUs. U
NpocTeHIMX  3a7ay,  BO3HUKAIONUX B UCCNeO00B8AHUSL  MAMEMAMUYECKUX  Mooenell

peanbHOM KU3HH.

00beKmM0o8 peanbHOu HCUSHU.

HN3mepenus u

BbIYUCJICHUSA

BBIYUCIISITH PACCTOSIHUSI HAa MECTHOCTH B
iouaau
MPOCTEHIINX CIy4yasX, IPUMEHATh GOPMYIIbI B

CTaHAAPTHBIX CUTyaluiXx, B

*  NPOBOOUMb GbIYUCIEHUSL HA MECHHOCTUL,

® (80000HO onepuposamv  gopmyramu  npu
peuleHuly 3a0a4 8 Opy2ux y4eOHbIX npeomemax
U npu nposedeHuu HeoOX0OUMbLX BbIUUCTIEHUL

MPOCTEUIINX CHUTYallUsAX B TIOBCEIHEBHOM .
6 pedjlbHOU JHCU3HU.
KHU3HH.
I'eomeTpuUYecKHe MOCTPOEHUS
® BBINOJHATh TPOCTEHINIME TIOCTPOCHHUS HA | ® GbINOIHAMbL NOCMPOEHUSI HA  MeCHHOCHU,

MCCTHOCTH, H606XO,Z[I/IMLIC B peaHBHOﬁ KH3HU.

HeobXx00uMble 8 PeabHOU HCUZHIL,
OYEeHUBAMb  pPa3mepvl  PeaibHblX 00beKmos
OKpYJIcaouje2o mupa.

I'eomeTpuyeckue nMpeodpazoBaHusA
® paclo3HaBaTh  JBHIKCHHE  OOBEKTOB B | ® HNpUMEHAMDb ceoticmsa 08UdICeHUTL u
OKPYKaIOIEeM MHUPE; npuMeHsams  nooooue 011 NOCMPOEHUl U
e paclo3HaBaTh CHMMETPHYHEIE (UIYpHl B GbliUCIenUU.

OKpY’KaroIlleM MUPE.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

HCIIOJIL30BaTh IUIA

HpOCTGfII.HHX 3ala4 Ha ONpCACIICHUEC CKOPOCTH

BCKTOPLbI peicHuA

OTHOCHUTCIBHOT'O ABUXKCHU .

® UCNONbL306AMb  NOHAMUSA ~ BEKMOpPO8 U
KOOpOuHam OJisl peuileHus 3a0ad no @usuxe,
2eoepaghuu u Opyeum yueOHvlM npeomeman.




Conep:xanue y4eOHOro npeaMera

7 kjaacc
HauvanbHble reomeTpryecKkue CBeeHNUs
I'eomerpuueckass ¢Qurypa. DopMupoBaHHE TMPEACTABICHUA O METAlPEAMETHOM TOHSTHU

«purypay.

Touka, nuHUA, OTpE30K, HpsMas, Jyd, JIOMaHas, IJIOCKOCTh, Yroj, OUCCeKTpHuca yria u eé
CBOMCTBA, BHJbl YIJIOB, MHOIOYrOJbHUKH, Kpyr. [lonarue Bennumsbsl. JlimnnHa. M3mepenue
JUTVHBI.

Enununel usmepenus jummnsl. Bennuuna yrina. ['panycHas mepa yria.

OceBasi cummeTpus reomeTpudeckux guryp. LleHTpanbHas CHMMETpUS T€OMETPUIECKUX (Puryp.
NHCTpyMEHTBI Uil HM3MEPEHHH W TOCTPOCHUM; HU3MEPEHUE M BBIYUCIEHUE YIJIOB, [UJIMH
(paccrosinuii) Ilpsmoit  yron. Ilepnennukynsipubie npsimbie. Ceolicméa U HPUHAKU
nepneHOUKyIAPHOCIIUL.

Om 3emnedenuss k eeomempuu. Ilughacop u eco wxona. @anec, Apxumeo. Iliamon u
Apucmomens.

«Hauana» Eexnuoa. JI Diinep, H U.Jlobauesckuii. Mcmopus namozo nocmynama.

TpeyroabsHuxku

Tpeyronbauku. Bricota, Meauana, OuccekTprca TpeyrojibHuKa. PaBHOOEpEHHBIN TPEYroIbHUK,
€ro CBOMCTBAa M IPU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK. BHEMIHWE YIVIBI TPEyroJbHUKA.
CpoiicTBa paBHBIX TPEyroyibHUKOB. [Ipu3Haku paBeHCTBa TPeyrosbHUKOB. MHCTpyMeHTHI ams
IIOCTPOEHUN: LUPKYIIb, JIUHEHKA, YTOJIBHUK. [Ipocmetiuiue nocmpoeHus yupKyiem u JUHetKou:
nocmpoenue OUCCEKMPUCcyl yena, NepneHoOuKyIsapa K NpAMoll, Y2id, pasHo20 OaHHOMY.
Ilepnennukynsap k npsmoi. HaknonHnas, npoekuus. CepeInHHBIN NEPIEHIUKYIAP K OTPE3KY.

ITapanueabHble MpAMbBbIE

HpI/I3HaKI/I NnapamiCJIbHOCTU ABYX MMPAMBIX.

[Ipu3Haky M CBOMCTBa MapajUIeNbHBIX MPAMbBIX. AKCHOMa MapajuleNbHBIX NPSAMBIX. Axkcuoma
napannenvHocmu Eexauoa.

CooTHOIIEHHST MeKY CTOPOHAMH M YIJIAMH TPEyroJbHUKA

Cymma yrioB TpeyroiapHuka. [IpgaMoyronbHslil, OCTpOYTOIbHBIN, TYNOYTOJBHBIM TPEYTOJIbHUKH.
CooTHoOIIEHNsT MEXAYy CTOPOHAMH M yIJIaMHM TpEyrojpHuUKa.  HepaBeHCTBO TpeyrosjbHHUKA.
Paccrosane Mmexay Toukamu. PaccrosHue OT TOUKM 10 HOpAMO. Paccmosinue medncoy
Queypamu.

Ilocmpoenue mpey2onbHUKO8 NO MpPEM CMOPOHAM, O8YM CMOPOHAM U Y2Iy MedHCOy HUMU,
CMOPOHE U 08YM NPUNEANCAUYUM K Hell Y2NaM.

IloBTOpPEHME

8 kiracc
YerbIpexyroJabHUKH
MHOroyroiabHUK, €ro JIEMEHTHI U €70 CBOMCTBA. Pacrio3zHaBaHue HEKOTOPBIX MHOIOYT'OJIBHUKOB.
Buinyknvle u HeGbINYKble MHO20Y20/IbHUKU. IIpaBunbpHbBIE MHOTOYTOJIbHUKH.
UYerbipéxyronpuuku. [lapamienorpamm, pom0, NpsSMOYrojbHUK, KBajapaT, Tpamnenus,
paBHOOepeHHas Tpaneuus. CBONCTBa M MPU3HAKY Mapajljiesiorpamma, pom0a, IpsMOyrojibHUKa,



kBazapata. CpenHsas NMHUS TPEyroJibHUKA U Tpaneuuu. leopema Daneca. [lenenue ompeska 6
OAHHOM OMHOULEHUU.

Iiomans

[TonsaTe o miomaau IIOCKOW ¢Gurypel M e€ cBoWcTBax. MHCTpYMEHTHI Ui M3MEpPEHUU H
MIOCTPOCHMUIA; U3MEPEHUE U BBIUUCICHHE JUIMH (paccTOsSHUM), miomaaei. Equnuiel nusmepenus
wiomaau. CpaBHeHue momaaeid. @opmysbl IUIOMIAAN TPEYroJibHUKA, MapajuieiorpaMma U ero
yacTHBIX BUJIOB. Teopema [Tudaropa.

IToxo6HbIE TPEYTroAbHUKH

OtHomenus. [lponopyuonanvhvie ompesku, nodobue @ueyp. I[1000b6HbIE mMpeyeorbHUKU.
Ilpusnaxu nooobus. IlpuMmeneHne mNOAO0MS K J0Ka3aTeJIbCTBY TEOPEM M PEIICHHUIO 3a/1ad.
[IpsiMOyTONBHBI  TpeyrosibHUK. TpuUroHomerpuueckue (QyHKIMM  OCTPOro  yria B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

OxkpyxHOCTH
OKpy>KHOCTb, KPYT, X JIEMEHTHI i CBOWCTBA; B3aUMHOE PACIIOJI0KEHHE TIPSIMOI U OKPY)KHOCTH,
08yx oxpyscnocmei. KacatenbHas u cexywjas K OKPYXKHOCTH, UX C60UCMEA. LCHTPAIBHBIC U
BIIMCAHHBIC YTJIBI. qupre 3aMCUYATCIIbHBIC TOYKM TpPCYTOJIbHUKA. Bnucannas m onmcanHas
OKPY’KHOCTH.

IToBTOpEHHE

9 KJacc
BexkTopsl
HOHS[TI/IG BeKTOpa, I[GflCTBH)I Hag BGKTOpaMI/I, HUCIIOJIB30BAHUC BeKTOpOB B (1)I/ISI/IKC.

MeToa KOOPAUHAT

llossnenue memooa koopouHam, NO380JAI0UIE20 NEPEBOOUMb 2eoMempuyecKue 00beKkmvl Ha
A3bIK AN2eOpbl.

Koopaunatel. OCHOBHBIE TOHSTHS, KOOPOUHAMbL 6EKMOPA, PACCMOSHUE MeNCOY MOUKAMU.
Koopounamui cepedunvr ompeska. Ypaenenus ¢ueyp. Ilpumenenue 6ekmopog u koopounam OJisl
peulerus npocmeluux 2eoMempuieckux 3a0ay.

CooTHOIIEeHUS] MeK1Y CTOPOHAMH M YIJIaMH TpeyroJbHuka. CkajlsipHoe Npou3BeleHne
BEKTOPOB

Tpuconomempuueckue Gynkyuu mynoco yia. BblUUCIIEHHE 3JIEMEHTOB TPEYTOJIbHUKOB C
HCIOJIb30BAaHUEM TPUTOHOMETPUUECKUX COOTHOILIEHUH. Teopema cunycos. Teopema Kocumnycos.
Pas3znooicenue sexmopa na cocmasnsarowue, ckansapHoe npousgedeHue.

JJIMHA OKPYKHOCTH U IJIOIIAIb KPyra

[IpaBunbHbIE MHOTOYTOJBHUKH. BrucaHHble W ONHCaHHBIE OKPYXHOCTH NPABUTLHBIX
MHO020Y2071bHUK08. DOPMYIIBI JJIMHBI OKPY>KHOCTH U IUIOIIAIN KpyTa.

Ilocmpoenue npasunvuvix mHoz2oy2onvHuxkos. Tpuccekyus yena. Keaopamypa xkpyea. Yosoenue
kyba. Mcmopus uucna .

JABukenue



[Tonsatue mpeoOpaszoBanus. [IpeacraBieHre 0 METaNpeAMETHOM MOHATHHU «IIpeoOpa3oBaHUE.
Ilooobue. JIBuKeHUS.

OceBass W IICHTpaJbHAasE CUMMETPHS, HOBOPOM U NAPALIeIbHblil nepenoc. Kombunayuu
OsudiceHull Ha niockocmu u ux ceoucmea. Ileomempus u uckycemeo. Ieomempuueckue
3aKOHOMEPHOCIMU OKpYJicaiowe2o mupa. 3oiomoe ceyenue.

HauvanbHble cBeleHUS U3 CTEPeOMeTPHH

Mmnozcoepannuk u ezo snemenmul. Hazeanus MHO202pAHHUKO8 C PpA3HLIM NOJNONCEHUEM U
Konudyecmeom 2paweti. 1lepBUUHbIE NPENCTABICHUS O MUPAMHJAE, NapajUielenuneac, Mpu3Me,
cdepe, mape, MWIMHAPE, KOHYCE, UX AJIEMEHTaX W MPOCTeWmux cBoiicTBax. [IpencraBienne 00
o0BEMe U ero cBorcTBax. M3mepenne o0béMa. Enqunanibl n3mMepenus 00bEMOB.

AKcHOMaTHYeCKOe MOCTPOeHNe FreOMeTPHH

AKCHOMBI TJIAHUMETPUH. Acmponomus u 2eomempusa. Ymo u kax ysnamu Awnaxcazop,
Opamocpen u Apucmapx o pazmepax Jlynol, 3emau u Coanya. Paccmosnus om 3emau 0o JlyHol
u Coanya. Mamepenue paccmosanusi om 3emau 0o Mapca.

IToBTOpPEHME



TemaTHueckoe MIAaHMPOBaHNe Y4eOHOr0 MpeIMeTa

7 Kky1ace, nepBbli 1o 00y4eHHs

Ne Ha3Banue Tembl, pa3iesioB Pacnpenenienue yacon Buanl gesireJJbHOCTH
n/n Ha U3 Hux k/p
U3ydyeHue
TeMBbI
1. HavajgbHble reomerpuyeckue 11 1 [TpuBOIMTE IPUMEPHI TeoMeTprudecKuX Guryp. OnUCHBATh TOUKY,

CBCACHUA

IIPSAMYIO, OTPE30K, JIy4, yIroJl.

Haxooums nnuny oTpeska, rpaJyCHYIO MEpY yIJia, UCIIOJb3Ys CBOWCTBA
WX U3MEPEHUM.

H306padsicams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T'€OMETPUUECKHE
Gburypsl: OTpe30K, JIy4, yroi, CMEKHbIE U BEPTUKAIbHbBIE YTIIbI,
NIEPIEHIUKYIISIPHBIE IIPSIMBIE, OTPE3KH U JIy4H.

Dopmynuposams. ONPENEICHUS: PABHBIX OTPE3KOB, CEPEIUHBbI OTPE3Ka,
pacCTOSIHUSL ~ MEXJIy JBYMs TOYKAMM, JONOJHUTEIBHBIX JIy4ei,
pa3BEPHYTOr0 YIja, PaBHBIX YIJIOB, OHWCCEKTPUCHI yIia, CMEXKHBIX U
BEPTUKAJIBHBIX YIJIOB, INEPECEKAIOIINXCS IPSAMBIX, MEPIECHIUKYISPHBIX
NPSAMBIX, NEPHNEHAUKYJApPA, HAKIOHHOW, PACCTOSHUSA OT TOYKH JO
IIPSAMOM;

CBOMCTBA: PACIOJIOKECHUSA TOYEK Ha IPSIMOW, U3MEPEHMS OTPE3KOB U
YIJIOB, CMEKHBIX M BEPTUKAJIbHBIX YIJIOB, NEPIEHIUKYISIPHBIX MPSIMBIX;
OCHOBHO€ CBOWCTBO ITPSIMOM.

Knaccudumuposats yrisl.

/Jloxazvieams: TEOPEMBl O MEPECEKAIONMXCS TMPSAMBIX, O CBOWCTBAaX
CMEXKHBIX M BEPTHUKAIBHBIX YIVIOB, O €IUHCTBEHHOCTH MPSAMOM,
NEePHNEHAUKYISIPHOM JaHHOM (Cilydail, KOrJa TOYKa JEXHUT Ha JaHHOU
pSMOif).




Haxooums nnvHy OTpe3Ka, IpadyCHYI0 MEpy YIJa, UCIOb3Yysl CBOIMCTBA
MX U3MEPEHUN.

H3zo06pasxcams c NOMOUWBIO UepmeéNCHbIX UHCMPYMEHMO8
reoMeTpuueckue (QUTyphl:  OTPE30K, JIyd, yrol, CMEXHBIE U
BEPTHUKAJIbHbBIE YIJIbI, IEPIEHIUKYISIPHBIC MIPSMbIE, OTPE3KHU U JTy4H.
lloacnams, 4YTO Takoe akcuoma, omnpeneneHue. Pemath 3amaud Ha
BBIUMCJICHHE U JI0Ka3aTeIbCTBO, MIPOBOS HEOOXOAMMBIE JOKa3aTeIbHbIE
paccyxeHus

TpeyroabHukn

18

Onucvieams CMBICT TIOHSATHUS «paBHBIE (GUrypel». [IpUBOAUTE TpUMEPHI
paBHBIX QUTYD.

Hzobpadxcams U  HAXOAUTh HAa  PUCYHKAX  PaBHOCTOPOHHHUE,
PaBHOOEIPEHHBIE TPEYTOJIbHUKHU U UX HJIIEMEHTHI.

Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM U YIJIaM.
Dopmynuposams’ OUpeleleHHs: PaBHOOECIPEHHOTO, PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTBHI, MEIUAHBI
TPEYroJbHUKA; PABHBIX TPEYTOJIbHUKOB; CEPEAMHHOTO MEPIEHAUKYIIpa
OTpe3Ka; MepuMeTpa TPEYTrOIbHHKA;

CBOWCTBA: paBHOOEIPEHHOTO TPEyroJbHUKA, CepeIMHHOTO
NEePIEHANKYIISIpa  OTpe3Ka, OCHOBHOTO  CBOWCTBA paBeHCTBA
TPEYrOJILHUKOB;

IIPU3HAKHU: PABEHCTBA TPEYTOJbHUKOB, PABHOOEIPEHHOTO TPEYTOJIbHUKA.
Jloxazvieams meopemvi: 0 €AUHCTBEHHOCTH MPSAMOM, NEPIIEHIUKYIIPHOU
JMaHHOW (ciyd4aif, Korja TOYKa JIEXKHUT BHE MAHHOW MPsIMOi); TpH
MpHU3HAKa paBEHCTBA TPEYTOJBHUKOB; MPU3HAKU PABHOOEAPEHHOTO
TPEYrOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEAUHHOIO MNEPHEHIUKYISAPA,
paBHOOEAPEHHOTO M PABHOCTOPOHHETO TPEYTrOIbHUKOB.

Paszvsacuams, 41O Takoe TeOpeMa, OMHUCHIBATh CTPYKTYPY TEOPEMBI.
OOBSCHATH, KaKyld TEOpEeMY Ha3bIBAlOT OOpaTHOW JaHHOW, B UYEM
3aKJIFOYAETCST METOJ J0Ka3aTelbcTBA OT MNPOTUBHOrO. [IpuBoauTh




MMPUMCPLBI UCITIOJIB30BAHHA 3TOI'O MCTO/1A.
Pemiats 3aJa4d Ha BBIYUCJICHUEC U JOKa3aTCJILCTBO

KonrTposbnass padora 3a 1 1
noJjiyroaue
IapannenbHbie NPsIMbIe 13 Pacnosnasams Ha deprexax mNmapalielibHbIE mpsiMbie. M300paxaTsh C
IIOMOMUIbIO JIMHEWKH U YTOJIbHUKA [TapalIeNIbHbIE MIPSIMBIE.
OnuceiBaTh yruibl, OOpa3oBaHHBIC IPU MEPECEUCHUH JABYX MPSIMBIX
CeKylIen.
Dopmynuposamy’ OUpeleTCHUs: HapauIeIbHBIX TMPSAMBIX, PACCTOSHUS
MEXy MapajieIbHBIMU MPSIMbBIMH,
CBOMCTBa: mMapa/iebHBIX TMPAMBIX; YIJOB, OOpPa30BaHHBIX MPHU
MEepPEeCceYeHNH MapauIeNbHBIX MPSAMBIX CEKYIIEH; OCHOBHOE CBOWCTBO
NapauIeIbHBIX MPSIMBIX;
IPU3HAKU: APAJUIETbHOCTU IPSIMbIX,
Jloka3pIBaTh: TEOPEMbI O CBOMCTBAX MapajlI€NIbHbIX HPSIMbIX, IPU3HAKU
NapajuleJbHBIX — MpPSMBIX, pelmarb 3ajJayd Ha  BbIYMCIEHUE U
JI0Ka3aTeJIbCTBO
CoorHourenus MEKIY 20 Hz06paxcamy 1M HAXOOUTb HA  PHUCYHKax  NPSMOYTOJIbHBIE,
CTOpoHAMH u yriamu OCTPOYTOJIbHBIE, TYMIOYTOJbHBIE TPEYTOJIBHUKH M UX DJIEMEHTHI.
TpEyrojaibHUKa Knaccuguyuposamsv TpeyronbHUKH 10 CTOPOHAM U yTJIaM.
CooTHOLIEHHSsT MEKIY CTOPOHAMH 9 Dopmynuposams.  OUPEAECIEHUA: OCTPOYTOJIBHOTO, TYIOYTOJBHOTO,
1 yriaMu TpEyroJibHUKa IPSAMOYTOJIBHOTO ~ TPEYrOJbHMKA; BHEIIHETO yIvla TPEYroJbHHUKA,
[IpsimOoyTronBHBIE TPEYTOIBHUKU 11

TUITIOTEHY3bI U KaTEeTa;

CBOMCTBA: CyMMBI YITIOB TPEYrOJIbHUKA; BHEIIHETO YIJIa TPEYIrOJIbHUKA,;
COOTHOLIEHUH  MEXAYy CTOpOHAMHU M  YINIAMM  TPEYrOJIbHUKA,
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

IIPU3HAKU: PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

/lokazvieams: TEOPEMBI O CyMME YTJIOB TPEYI'OJbHHKA, O BHEIIHEM YIJIE
TPEYroJIbHUKA, HEPaBEHCTBO TPEYrOJbHHUKA, TEOPEMBI O CPABHEHUU




CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOWCTBAX MPAMOYTOJIbHOIO
TPEYrOJIbHUKA, PABEHCTBA MIPSIMOYTOJIBHBIX TPEYIOJIbHUKOB.

Buinonname nocmpoenue TpeyroabHUKa 110 TPEM JJIEMEHTaM.

Pemate 3a1aun Ha BBIYMCIICHUE U JJOKA3aTEIbCTBO

8. IToBTOpEHMe. 7 2
8 knace, BTOpOIl roja o0yueHust
Ne Ha3Banue Tembl, pasaenos Pacnpenesienue yacos Buabl nesite1bHOCTH
n/n Ha N3 uux
H3Yy4YeHHE K/p
TeMbl
YeThIpexyrobHUKH 14 1 lloscnams, 4TO Takoe YETBIPEXYTroibHUK. ONHUCHIBATH 3JIEMEHTHI
YeThIPEXYTObHUKA.
Pacnosnasams BBITyKIIbIE U HEBBITYKIIBIE YETHIPEX yTOMBHUKH.
H306padxcams M HAXOIUTh HA PUCYHKAX YETHIPEXYrOJIbHUKU
Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
Dopmynruposams:
olnpeseNieHus: MapaienorpaMmma, BbICOThl MapaieIorpaMMa;
IpsIMOYTOJIbHHMKA, poMOa, KBaJpara; CpeHel TMHUM TPEyroJib
HUKa; Tparelunu, BBICOThI Tpaneluu, CpeiHel IMHUY Tparnenuy;
CBOICTBa: mapajuiesiorpamMmma, HOpsIMOYTOJIbHMKa, poMoOa,
KBaJipaTa, CpeJHUX JUHUI TPEYroJbHUKA U Tparelnu,
IpPU3HAKU: NTapajuiesiorpaMMma, psiMoyrojbHUKa, pomoa,
Jokasvieame ~ meopembl 0 CBOMCTBAX U  IpHU3HAKaX
napauiesiorpaMMma, psiMoyrojibHUKa, poMmbOa, dasneca
Ilpumensams W3ydEeHHBIE ONPEIEIICHUS, CBOMCTBA M NPU3HAKU K
pelleHunto 3aa4
Iaomaau. Teopema IIndaropa. 13 1 llosicnsamy, 4TO TaKOE€ MIIOIIAb MHOTOYTOJIbHHKA.
Dopmynuposamy.  ONpeAENEHUS: IJIOUIAJAM  MHOT'OYTOJIbHUKA,




PaBHOBCIUKHUX MHOT'OYT'OJIbHUKOB
OCHOBHEIC CBOMCTBA [iomaan MHOIoyroJIbHHKa.

Hokasvieams: IUIOIIAN HPSIMOYTOJIbHUKA, IUIOIIAN
napajieJorpaMma, IUIOMAANd TPEYrojbHUKA, IUIONIAH TPAICIHH,
teopemy IIudaropa,

Ilpumensams N3y4eHHBIEC OIIPEICIICHUS, TEOPEMBI K PEIICHUIO 33124

KonTpoJsbHnas padora 3a 1 monyroaue 1

ITono0HbBIE TPEYrOJIBHUKH 19 Tlosacnusams, 4TO TakOe IPONOPLUOHAIIBHBIE OTPE3KU
Dopmyauposamy.

[Ipu3Haku nmompo6ust TpEYroabHUKOB 8 onpesesieHus: MNOJOOHBIX TPEYroJbHUKOB, CHHYCa, KOCHHYCA,

[TpumeneHue mogo0ust K 10Ka3aTeIbCTBY 11 TaHT'€HCa OCTPOTO yIJia IIPSMOYIOJIBHOTO TPEYTOJIbHUKA,

TEOPEM U PELICHUIO 3a/1a4 npusHaxy moJo0us TPEyroJbHHUKOB;
/Jlokazvieamv meopembl. O TPONOPLUUOHAIBHBIX OTpPE3Kax, O
CBOICTBaX  MeOuaH  TPEYTrOJbHHUKA,  MPUSHAKU  TIOAO0OHS
TPEYrOJIbHUKOB.
Ilpumenames W3ydeHHBIE OIPENEICHMSI, CBOWCTBA U IMPU3HAKU K
pellIeHuIo 3a1a4

OKpyX HOCTH 17 Dopmynuposamy:
ONPECIEHNUs: KacaTeIbHONU K OKPYKHOCTH; I'PaIyCHOM MEphl Jyrd
OKPYXKHOCTH; LIEHTPAJIBHOIO YIJIa OKPYXHOCTH, BIIMCAHHOTO YIJa
OKPYXHOCTH;
CBOMCTBa: BIHCAHHOIO YyIjia, OMCCEKTPUCHI TPEYrOJbHUKA;
CEPEIUHHOTO MEPHEHINKYIISIpa K OTPE3KY
Lokazvieamys: TEOPEMBI O CYMME YIJIOB YETBHIPEXYTOJIBHUKA, O
IpaAyCHOH  Mepe  BIMCAaHHOTO  yria,  OHCCEKTPUCHI
TPEYroJbHUKA

IToBTOpEHMe. 6




9 kyacc, TpeTuii roa o0yueHust

Ne Ha3Banue TemMbl, pa3ieion Pacnpenesienue yacon Bunnl gesireJJbHOCTH
n/n Ha U3 Hux k/p
u3ydeHue
TeMBbI
BexTopsr 8 - Onucvieamb TOHATUS BEKTOPHBIX BEIMYUH. MIIIIOCTpHUpOBATh IOHSATHE
BEKTOpa.
Dopmynuposamy.
onpeoeneHus. MOAYIS BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB, CyMMbI BEKTOPOB, Pa3HOCTU BEKTOPOB, HMPOTHBOINOJIOKHBIX
BEKTOPOB, YMHOKEHHS BEKTOPA HA YUCJIO,
c60ticmea: paBHbIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOKEHUS
BEKTOPOB, KOOpPAMHAT BEKTOpPAa CYMMBbl M BEKTOpa pPa3HOCTU [JBYX
BEKTOPOB, YMHOKEHHS BEKTOPA Ha YUCIIO
Ilpumensimo U3yyeHHbIE ONPEIECICHHS, CBOWCTBA K PEIICHUIO3a/1a4
Metoa koopauHar 10 1

Onucviéams NPSIMOYTOJIBHYIO CUCTEMY KOOPJIUHAT.

Dopmynuposams: ONpe/IeNIeHNEe KOOPAUHAT BEKTOpa, ypaBHEHUs QUry-
pbl, HEOOXOAMMOE U JOCTAaTOYHOE YCIOBUS MApAJJIEIbHOCTH IBYX
MPSIMBIX.

3anucvieame npaBUIla CyMMBI, PA3HOCTH U IPOM3BEIECHUS BEKTOpA Ha

YUCa0, (OPMYNBI PACCTOSHUS MEXIy JABYMS TOYKAMH, KOOPJIUHAT

CEpeIUHBI OTpe3Ka.

Bvi6ooums ypaBHEHUE OKPYXHOCTH, oOIlee ypaBHEHHE MPsIMOH,
ypaBHEHHUE MPSIMOH C YTTIOBBIM KO3 UIIUEHTOM.

Lokazvieams TEOPEMBI: O HAXOXKJIEHUU KOOPAUHAT BEKTOpa, O

KOOpJMHATaX CyMMbl M  Pa3HOCTH BEKTOpPOB, 00  YCIOBUH




KOJUIMHCAPHOCTHU IBYX BCKTOPOB,
0 HaXOXJICHHHU CKAJSIPHOI'O IIPOU3BEIACHUS IBYX BEKTOPOB, 00 yCJ10BUHA

HEPIEHAUKYIISIPHOCTH.
CooTHomeHust MEKIY 11 Dopmynuposams:
CTOPOHAMM U yriamu onpedenenus. CUHyca, KOCUHYCa, TAHT€HCa, KOTaHTeHca yria ot 0° 1o
TPeyroJbHUKA. CxkansipHoe 180°.:  ckanspHOro NPOU3BEIEHUS BEKTOPOB; CEOUCMEA: CKAISPHOIO
Npou3BeeHue BEKTOPOB IPOM3BE/ICHNUS [IByX BEKTOPOB, EPIEHIUKYIISIPHBIX BEKTOPOB
Dopmynupoeams W PA3bSICHATH OCHOBHOE TPUIOHOMETPHUYECKOE
TOKIECTBO. BBIUMCIIATE 3HAUEHUE TPUTOHOMETPUUECKON (DYHKLIMH yIJIa IO
3HAYEHUIO OJJHOW U3 €ro 3a/IaHHBIX (DYHKLIMH.
@opmynuposams M OKa3bIBaTh TEOPEMBI: CUHYCOB,
KOCHHYCOB, CIIEJICTBHS W3 TEOPEMBbI KOCHHYCOB M CHHYCOB O ILUIOIIA/N
OIIMCAHHOTO MHOTOYTOJIbHUKA. 3anucvléamv u 00KA3bl6aMb HopmYibl
OISl HAXOMNCOEHUSl NAOWAOU MPeyeoNbHUKd, paouycos 6nUCAHHOU U
ONHCAaHHOM  OKPY)KHOCTEH TpeyroibHuka. -Onucviéams TOHATHSA
CKaJISIPHBIX BEJIUYHH.
Haxooums xocuHyc yrila MeXAy ABYMS BEKTOPAMHU.
IIpumensamob U3y4eHHBIC OTIPEACTICHHS, TEOPEMBI B (OPMYIIBI K PEIICHUIO
3amad
KonrTposbnass pabora 3a 1 1
noJIyroaue
JTHHA OKPY/KHOCTH M IVIOIIAAb 12 Dopmynuposams.

Kpyra

onpeoeneHue NPaBUILHOTOMHOTOYTOJIbHUKA;

ceoucmea TIPAaBWIBHOIO MHOTOYIOJIbHUKA. J[oka3vieamb CBOMCTBA
MPaBUIIbHBIX MHOTOYTOJIbHUKOB.

3anucvieams M pazbICHITH (HOPMYIBI JIUHBI OKPYKHOCTH, TUIOIIAIA
Kpyra.

3anucvlieams M 10Ka3bIBaTh GOPMYJIIbI JJIMHBI JYTH, IJIOLMAAN CEKTOPA,
dbopMynbl AN HAXOXKACHHUS PAgUyCOB BIHMCAHHOW ¥ OINMCAHHOM




OKpPYXHOCTEHN MPaBUILHOTO MHOTOYT'OJIbHUKA.

Cmpoumb ¢ TIOMOLIBIO IMPKYJS W JIMHEHKU MPaBWIbHBIE TPEYIOJIbHUK,
YeTBIPEX YT OJIbHUK, IECTUYTOJIbHUK.

IIpumenamo v3y4eHHbIE ONPEACTIEHUS, TEOPEMbI U (OPMYJIIBI K PEHICHUIO
3a1au

JABukenust

IIpusooums ipumMepsl peoOpazoBanus GUryp.

Onucvieamv mipeoOpa3oBaHusi (QUTyp: TapauIeIbHBIA MEPEHOC,
0ceBasl CHMMETpPHUsI, LIEHTpaJIbHasi CUMMETPHS, IOBOPOT, TOMOTETHU,
nojgobue.

Dopmyauposamy:

onpeoeneHus: JIBUXKEHUS, PaBHBIX (UTYp; TOYEK, CHUMMETPUYHBIX
OTHOCHUTEJIBHO MPSIMOW; TOYEK, CAMMETPUYHBIX OTHOCUTEJILHO TOYKH;
¢Gurypsl, UMEIOLIEH OCh CUMMETpUU; (QUIYpBl, HMEIOLIEH LEHTP
CUMMETPUU; TOAOOHBIX QUTYD;

ceoticmea: IBUKEHUS, NapajljIelIbHOTO NEPEHO0Ca, OCEBOM CUMMETPHH,
LEHTPaJIbHOW CHMMETPHH, IOBOPOTA, TOMOTETHH.

okaszvieame TEOPEMBI: 0 CBOICTBax napauieaIbHOTO
NEepeHO0Cca,0CceBOM CUMMETPUH, LIEHTPAIbHOM CHMMETPHH, MOBOPOTA,
rOMOTETHH, 00 OTHOIIEHUH IJIOLIA e} 10100HBIX TPEYT OIbHUKOB.
IIpumensamo N3ydeHHbIE ONPEEIICHUS, TEOPEMbI U (POPMYJIIBI K PEILICHHIO
3aj1a4

HavanbHble  cBeleHHs
cTepeoMeTpHH

u3

Cmpoumy: nU300paKeHUs MPOCTPAHCTBEHHBIX buryp: KyOa,
HPSMOYTOJIBHOTO MapajuieNenunesna, MupaMu- Jbl, MPU3MBI, KOHYCA,
niapa.

Haxooumu: 371eMeHTBI IPOCTPAHCTBEHHBIX (QUryp

00 akcuomMax NIIAHUMETPHUHU

Dopmynuposams: aKCUOMBI INITAHUMETPUN

IloBTOpEHME.
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