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IHHOACHUTEJIBHAS 3AIIMCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonmpky  Jlormdyeckoe  MbIlUIEHHE,  (opMuUpyeMoe  MpH  HU3Y4YEHUHU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYCHUHM TE€OMETPUH, KaK COCTABJISIONICH MpeIMeTHON obOnactu «MaTemaruka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aJjayaMu Kypca T€OMETPUU Ha YIIIYOJEHHOM YPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue TMPEACTaBICHUA O MPOCTPAHCTBEHHBIX (UIypaXx Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHS pAaClO3HABATh HA YEPTEkKaX, MOACISAX U B pealbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE YMEHHMs BIAJE€Th METOJAMHU JOKa3aTeIbCTB M aJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHMHM MAaTEMAaTHUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUH
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIIICHUS, HHTEpPeCca K U3yU4CHHUIO TEOMETPHUH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema BpameHus», «BEKTOppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEP)KATEIbHBIM JIMHUSAM y4eOHOr0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IpPOrpaMMbl, PACTPEACTIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ychmoBus s guddepeHnmanmm  OOydeHHS,  TOCTPOCHHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oyaymiedt npodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEPXAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMmHOE pacnosokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINEcs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1iockoctu. [lapamiensHoe M IEHTPalIbHOE NPOSKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOKWCTBA IapajuIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, MpPSMbIE MApPAUICIIbHBIE W NEPNEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMas ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBwibHAas M yceu€HHas nupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAWaroHalv, YrJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeMa O TUIOLIAAN YCEUEHHOW TUPAMU/IBL.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMmoyrompHas cucrema  KOOpAHMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenust

[TonaTHs: UUIMHOpPUYECKAs IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasylolue TmoBepxHOcTed. Tema BparieHHs:
WINHApP, KOHYC, YCEUYEHHBI KOHyC, cepa, map. B3aumHoe pacrnonoxeHue
chepbl W TUJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. MzobpakeHnue Ten
BpallleHUs] Ha IUIOCKOCTU. Pa3BépTka nunmHapa u koHyca. CummeTpus cdepbl u
niapa.

O0béM. OcHOBHbIE cBoOWcTBa 00bEMOB Tenl. TeopemMa 00 o00bEME
OpSAMOYTOJBHOTO Mapajulenenunena v ciueActBus u3 He€. OO0bEM NpsAMON U
HAKJIOHHOW MPHU3MBI, MWIMHJPA, MUpaMuabl 1 KoHyca. OOBEM mmIapa U mapoBOTO
CerMEHTA.

KomOunauuu Ten BpamieHuss U MHororpaHHukoB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHUCaHHAs OKolo mwiuHApa. llepecedenune cdepbl u 1mapa ¢



wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHSTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJIO cdephl, cepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaILlCHHUS.

[Inomaas MOBEPXHOCTH IUIMHAPA, KOHyca, IUIomaab chepbl U e€ JacTew.
[TonoOue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUJIOMIAJEH TMOBEPXHOCTEH
nonoousix Guryp. IlpeodbpazoBanue momoOus, romorerus. Pemienue 3amau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoeHue ceyeHnii MHOIOIPAHHUKOB U T€JI BPALIEHUS: CEUCHUS IUIMHAPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IapajuielibHbIe
OCHOBAHMIO U MIPOXOJSILIUE Yepe3 BEPIINHY), CEUEHHS 11apa, METOAbl OCTPOCHHUS
CEUEHMII: METOJ CJIEI0B, METO/l BHYTPEHHETO MPOEKTUPOBAHUS, METO NEpPEHOca
CEKYILIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu  Haja  BeKTopamMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyrosbHas
cUcTeMa KoopJauHat B nmpocTpaHcTBe. KoopauHarel BekTopa. PasnoxeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPHU PEIICHUH TeOMETPUUYECKHUX
3a/1ay.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBwxkenus mpoctpancTBa. OtobpakeHus. J[BuKEHUS UM paBEHCTBO (QUryp.
OOuue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUN: TMapalieSibHbIA TEepPeHocC,
LHEHTpalbHasi CUMMETpPHS, 3€pKajbHas CHUMMETPHUsS, IOBOPOT BOKPYr MPSMOM.
[TpeobpazoBanus nmogobus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHS» (YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE
CPEJHET'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTb TPAXKIAHCKONU MO3UIIUKM 00YyJarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIeHa  POCCHIICKOro  0OmiecTBa,  NIpeACTaBIE€HHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAaMHU B COOTBETCTBUU C HX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIILIEMY POCCHUHCKON MaTe€MaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHMKEHUSM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BaHUE JTUX JOCTM)KEHHUUW B JAPYTMX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOIO IMOBEJICHUS, CBA3aHHOI'O C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUM HAyKh U ACSATEIbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIYIIETO;

4) acreTHYecKoOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PELIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocmUTAHHE:

chOpMUPOBAHHOCTh YMEHHMS TMPUMEHSATh MaTEMAaTHYECKUE 3HAHUS B
HWHTEpecax 3I0pOBOTro U 6e30macHoro o0pasa >Ku3Hu, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC NHTAaHHE, COAITAHCHUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, PeryisipHasl pu3ndecKas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATUSX CIIOPTUBHO-03J0POBUTEIIBHOMN AEATEIHHOCTHIO;

6) TpynoBoe BociMTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAaHHUE IIEHHOCTU TPYJAOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  mpoecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieii mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U
caM0ooOpa30BaHUIO Ha TMPOTSKEHUU BCEU IMKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MAaTEMATHUYECKON HAIlPaBJIE€HHOCTH;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:



chOpPMUPOBAHHOCTh  JKOJIOTHYECKON  KYJIbTYphl, TOHUMAHHWE BIUSHUS
COLMAIIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOM
Cpellbl, 0CO3HaHUE TJI00ATLHOTO XapakTepa dKOJOTHYECKUX MPOOIIeM, OpHUEHTAIIHUS
Ha TMPUMCHEHUE MaTeMaTHYECKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKPYXKarollled Cpepl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKU HX BO3MOXHBIX
MOCTIEACTBUMN I OKPYKAIOLIEH CPEbI,

8) HEeHHOCTH HAYYHOr' 0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKu W OOIIECTBEHHONW  MPaKTUKH, TMOHHUMaHUE
MaTEMaTUYECKON HayKu Kak cQepbl YelIOBEYECKOW NeATeTbHOCTH, JTamoB €€
pPa3BUTHS W 3HAYUMOCTH [JI Pa3BUTHUA UMBUJIU3AIMHA, OBJIAJACHUE S3BIKOM
MAaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
FOTOBHOCTh OCYUIIECTBJISITh TMPOCKTHYH M HCCIEAOBATEIBCKYIO JEATENbHOCTD
VWHJVMBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBare/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Ba3oBble Jornueckue aeCTBUSA:

BBISIBIAITh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TMOHATHUM, OTHOIICHUN MEXIy MOHATUSAMH, (GOPMYIHPOBATH
OTIpEe/ICIICHHsI TIOHATHH, YCTaHABIMBATh CYIIICCTBEHHBIN NMPHU3HAK KJIACCHU(DHUKAITUH,
OCHOBaHMsI /17151 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OpMyaMpoBaTh W  MpPeoOpa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JIeNaTh BBIBOJBI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH,

MIPOBOANTH CAMOCTOSTENILHO JI0KA3aTeIbCTBA MAaTEMAaTUIECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTUBHOIO), BBICTPABATh ApryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS M BHIBO/IHI;

BBHIOMpaTh CMOCOO pemieHuss y4deOHOM 3ajayu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh  Haubosiee  MOAXOMAIUHA € y4€TOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUECR).

ba3oBble ucciiegoBare1bCKue JeHCTBUSA:

HCIIOJIb30BaTh BOIPOCH KaK HCCIICAOBATEIBCKANA HWHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BOMPOCH,  (UKCUpyIOIIME  TPOTUBOpEUHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,



MPOBOJIUTh CAMOCTOSITEIILHO CILUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEA0OBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro oObeKTa, SIBJIICHUA, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXI1y 00bEKTaMHU, SIBICHUSIMU, ITPOIIECCaAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOINEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, HCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK¥Ke BBIIBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmei:

BBISIBJISITh JICPUITUTH WH(DOpMAIIMY, TaHHBIX, HEOOXOMAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pelIeHUs 3aa4u;

BBIOMpaTh MH(POPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3UYHBIX BHIIOB U
dbopM mpencTaBieHus;

CTPYKTYpPHpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pasIuyHBIX (hopmax,
WLUTIOCTPUPOBATh TpaduyEeCcKu;

OLICHUBATh HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHUBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUs

Oo0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSMHU H
HeJIIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS IO XOAY peIIeHUs 3aJlauu,
KOMMEHTHPOBATh TOJTy4EHHBIN pe3yIbTaT;

B X0/ OOCYXKJEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY O0CYXIaeMOW TEMBI,
npoOJIeMBbl, periacMoOi 3a/ayd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUsI, COMOCTABJISITH CBOM CYXKJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
auanora, oOHapYXKUBaTh Pa3IMuMe€ W CXOACTBO TO3MITMH, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAKCHHS;

MPENICTABIIATh PE3yJbTAThl PEIICHUS 33Ja4H, YKCIIEPUMEHTA, MCCIICIOBaHMUSI,
IIPOEKTa, CaMOCTOSATEIBHO BHIOMPATh (OpMaT BBICTYIUICHHUS ¢ Y4ETOM 3ajad
MIPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranmzanmus:

COCTaBJISTh IIJIaH, aJITOPUTM PEIICHUS 3a7]a4uM, BIOUPATh CIIOCO0 pElIeHUs ¢
y4€TOM MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(OpPMAITUH.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

BIIQJICTh  HABBIKAMHU  TO3HABATEIbHOM  pedieKCuM  KaKk  OCO3HaAHUS
COBEPILIAEMBIX JAEHUCTBUUA U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB, BIIAJIETh



crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA TpoIecca MW pe3ysbTaTa pelieHUs
MaTeMaTUYCCKOM 3a4auH;

MPEIBUIECTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEHICHUU 3aj]layH,
BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IIEJIA U YCIOBUSIM, OOBSICHATH MPUIUH bI
JTOCTIKEHUS VI HEOCTIKCHHS PE3yJIbTaTOB JSATEILHOCTH, HAXOIUTH OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasS 1eSITEJIbHOCTD:

MOHUMATh W HMCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMBHIYAITbHON
paboOThl TpW pemeHud YYeOHBIX 3ajJad, NPHHUMATh IIC]Ib COBMECTHOM
JEATENBHOCTH, TUTAHWPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeNiTh
BUIBI PabOT, IOTOBApPUBATHCSA, OOCYXKIATh TMPOIECC € PE3ynbTar pPabOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEN;

y4acTBOBaTh B TPYINIOBBIX (opmax padoThl (00CyxaeHus, 0OMEH MHEHU,
«MO3TOBbIE€ IITYPMbI» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl U
KOOPAMHUPOBATh CBOW JICUCTBUS C APYTMMH 4YJ€HAaMU KOMaH/bl, OLIEHUBAThH
KauyeCcTBO CBOETO BKJajJa B OOMIUU MPOMYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICACTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiacca oOyqaroniuiicss HAy4uTC:

«CBOOO/IHO ONEPUPOBATh OCHOBHBIMHM MOHSTHSMHU CTEPEOMETPUHU  TPU
pEILIeHNUH 33/1a4 U MTPOBEJICHUH MATEMAaTHUYECKUX PaCCyXIACHUM;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU W CJIEICTBHUS M3 HUX IpPU PEIICHHUH
reOMETPUYECKUX 3a/1a4;

e KJIACCU(DUIIMPOBATh B3aMMHOE PACIONIOKEHHE MNPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, NPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

«CBOOOZIHO  ONEpUPOBATh  MOHATUSIMHU, CBA3AaHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIAY NPSIMBIMH B IPOCTPAHCTBE, MEXAY MNPAMON U
IUIOCKOCTBIO;

 CBOOOJTHO OIEpUPOBATHh MOHATHIMHU, CBSA3aHHBIMH C MHOTOTPAHHUKAaMU;

«CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMu/Ia, NPSIMOYTOJIbHBIN Napaienenumnes, Kyo);

e KJIACCU(PUIIMPOBATh ~ MHOIOIPAaHHHMKHM,  BbIOMpas  OCHOBaHUS Ui
KJ1accupuKaImy;

¢CBOOOJTHO  ONEPUPOBATh  MOHATUSAMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOT'OI'PaHHUKOB INIOCKOCTBIO;

* BBIITOJIHATH M1APAJUIEIIBHOE, LIEHTPAJIbHOE U OPTOrOHAJIIBHOE IPOEKTUPOBAHUE
(buryp Ha MIOCKOCTh, BBIMOJIHATH U300pakeHus (PUTyp HA IIIOCKOCTH;



e CTPOUTH CEYEHUS MHOIOTPAHHUKOB PA3IWYHBIMHU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIISITH TJIOLIAAN TOBEPXHOCTEN MHOTOI'PAaHHHUKOB (TIpU3Ma, MUpaMU/Ia),
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL;

¢ CBOOOJTHO ONEPUPOBATH MOHATUSMH: CUMMETpPUS B MPOCTPAHCTBE, LEHTP,
OCb W TIUIOCKOCTb CHUMMETPUH, LEHTP, OCb W IUIOCKOCTh CHUMMETPUHU
buryper;

¢ CBOOOJTHO OIEpUPOBAaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

* BBITIOJIHATD JICUCTBUSI HAaJl BEKTOPAMU;

epellaTh 33Jaud Ha JOKa3aTeJbCTBO MATEMATHMUYECKMX OTHOIIECHUW H
HaXO0XJACHUE T€OMETPUYECKUX BEJIMYHMH, MPUMEHSS W3BECTHBIE METObI
IPU pELIEHUH MaTEMaTUYECKUX 3a/1a4 MOBBILIEHHOI'O ¥ BBICOKOI'O YPOBHSI
CJI0)KHOCTH;

e [I[PUMEHATh  IPOCTEMIINE MPOrPaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e M3BIIEKaTh, NPeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (purypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax;

e[IPUMEHATh  IOJydEHHbIE 3HAHUS HA MPAKTHKE: CpPaBHUBATh U
aHAJIM3UPOBATh pEaJIbHbIE CUTYallud, MPUMEHATh M3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa pElIeHHs MaTeMaTU4YecKu  CcHOpMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pealilbHbIE CUTYyallud Ha $3bIKE T'€OMETpUH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIA C MCIOJb30BAHUEM T€OMETPHUUECKUX
MOHATUA M TEopeM, ammapara aiareOpbl, peuarb MPAKTHUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKIECHUEM T€OMETPUYECKUX BEIMYUNH;

eMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM 4acTH (PyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konity 11 kiaacca oOydaronuics HayuYuTCs:

«CBOOOIHO ONEPUPOBATH MOHITUSIMH, CBA3AHHBIMH C IMJIMHAPUYECKOH,
KOHMYECKOH U C(EpUyYecKOM IOBEPXHOCTAMH, OOBSACHATH CIOCOOBI
HOJTyYEHUS;

e ONIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C TEJIaMHU BPALLICHHS: LUUIHMHAPOM,
KOHYCOM, c(hepoil U mapom;

e pacro3HaBaTh Teja BpalleHus (HUIMHAP, KOHYC, cepa U map) U OObACHATD
CHOCOOBI MOJTY4€HHUsI TEJ BpaIlleHMS;

e KJIACCU(PUIIMPOBATH B3aUMHOE PacrojokKeHHe cheprl U MIOCKOCTH;

¢ BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOIOIPAaHHUKOB M TEJI BpallleHHUs,
00BEMBI M IUIOIIAIU MOBEPXHOCTEH MHOTOTPAaHHMKOB U TE€J BpallEHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopMYyT;



¢ CBOOO/IHO ONEPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C KOMOWHALUSAMU TEl
BpallleHUs] ¥ MHOTOTPAaHHUKOB: MHOTOIPAaHHUK, BIIMCAHHBIN B cdepy u
OINMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WUJIM TEJIO
BpaIlCHUS;

* BBIYHCIISTh COOTHOIIECHUSI MEXYy IJIOHIaIMHU MOBEPXHOCTEH U 00BbEMaMu
IMOTOOHBIX TEI;

e M300paKaTh M3ydyaemble (QUIYpbl, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE
YEPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUIl CBEPXY, COOKY,
CHH3Y, CTPOHUTH CEUCHHUS TEI BpAICHUS;

e M3BJIEKAaTh, HWHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, MpencTaBIcHHYIO Ha
YepTeKax U PUCYHKAX;

 CBOOO/IHO OTEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

* BLITIOJIHATDH OTEpAIK HaJl BEKTOPAMH;

*3a/1aBaTh TNIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUUYECKUE 33J1a4M Ha BBIYUCIICHHE YIJIIOB MEX]Y MPSMBIMU U
MJIOCKOCTAMM, BBIYMCIICHUE PACCTOSTHUN OT TOYKH JI0 TNIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIA IPU PELICHUH;

¢CBOOO/IHO ONEPUPOBAaTh MOHATHUSAMH, CBA3aHHBIMU C JIBJKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KCHUM;

¢ BBITIOJIHATh M300pPKEHUSI MHOTOTPAHHUKOB M TEJd BpalleHUs MpH
MapaajeIbHOM TEPEHOCE, LEHTPATbHOM CHUMMETPHUM, 3€PKATBbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOH, TipeoOpa3zoBaHus MO100uS;

¢ CTPOUTH CEUYEHMSI MHOTOTPAHHUKOB M TeJ BpAIllEHUS: CEUEHUs LWIMHApA
(mapannenbHO U MEePIeHANKYISIPHO OCH), C€UeHHUs KoHYyca (TapasuiesibHbIe
OCHOBAHHIO U MPOXOJISALINE Yepe3 BEPUINHY), CEUCHUS 111apa;

¢ ICTIOJIb30BaTh METO/bl TOCTPOEHUS CEYEHWH: METOHA CJEeIOB, METOA
BHYTPEHHETO MPOCKTHPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;

e TOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS;

e IPUMEHATHh TeoMeTpuueckue (aKThl NI PEHICHUS CTEPEOMETPUUECKUX
3aja4, MPEANONaraloliuX HECKOJbKO IIaroB pelIeHUs, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B SIBHOM U HESIBHOM (opMme;

epellaTh 337a4d Ha JOKa3aTeJbCTBO MATEMATHMUYECKUMX OTHOIICHUU H
HAXOXK/IEHUE T€OMETPHUYECKHUX BEIHUNH;

e [IPUMEHATh IPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 33]1aY;

e IPUMEHATH MOJTYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, aHAIM3UPOBATH
U OIICHWBATh peaJbHbIC CHUTYalluW, TMPUMEHATh H3YYCHHBIC TMOHATHUS,
TEOpEeMBbI, CBOMCTBA B TMPOIECCE IMIOMCKA pEIICHUs MaTeMaTHYeCKU
c(opMyIUPOBaHHOW NPOOJIEMbI, MOJEIUPOBATh peajbHbIE CUTyallUd Ha
S3bIKE TEOMETPHUH, UCCIIEIOBATH TTOCTPOSHHBIE MOJIENIN C MCTIOIh30BaHUEM
reOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOpbl, peliaTh



MPAKTUYECKUE 3aJ1a4u,
BCJIMYMH,;

CBA3aHHBIC C HaAXO0XACHUCM TI'COMCTPHUYICCKUX

eUMETh MPEJICTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosmnuecrBo yacos
HanmeHnoBaHue pa3aesioB U TeM
Ne n/m Konrpoabnsie | IlpakTnueckue
NMporpaMmsl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3auMHoe pacrosoxeHue npsiMbIx 5 1
B IIPOCTPAHCTBE
3 HapaJIJIeJIBUHOCTB IPSMBIX H 3
IJIOCKOCTEN B IIPOCTPAHCTBE
4 HepneHnmfyns{pHOCTL MPSMBIX U 25
IUIOCKOCTEH B MIPOCTPAHCTBE
5 VYTiIbl U paccTOSIHUS 16
6 MHororpaHHUKT 7
7 BekTopsl B ipocTpaHCcTBE 12
3 [ToBTOpEHUE, 0606HIGHI/IUG u 5 5
cUCTeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
11 KUIACC
KosauyectBo 1yacos
HaunmeHnoBaHnue pa3iesoB u
Ne i/ Kourposabhubie | TIpakruyeckue
TeM NMPOrpamMMbl Bcero
padoTHhI padoTHhI
1 AHanuTu4eckas reOMeTpus 15 1
5 [ToBTOpEHUE, 0606H1€H%6 u 15 1
cUCTeMaTU3alus 3HaHUH
3 OOBEM MHOTOT paHHHKA 17
4 Tena Bpamenus 24
5 [Inomany noBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TeI
6 JIBrokeHust 5 1
7 [ToBTOpEHUE, 0606H1€H%C u 17 5
cucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

I[TPOTPAMME




KpnTepml OIcCHUBaHUA. Maremaruka.

HpeﬂMCTHBIe PE3YJIbTAThl YHAIIUXCA MO MATCMATUKE OLCHUBAIOTCSA B XOJC YCTHOI'O
orpoca, TCKyllnuX U HTOTOBBIX TMCbMCHHBIX pa60T.

OuneHka NUCbMEHHbIX padoT

[TucemenHas paboTta MO MaTEMaTUKE MOXKET COCTOSITh TOJIBKO W3 MPUMEPOB, TOIHKO
13 3a/1a4, ObITh KOMOMHUPOBAHHOM WJIU MPENICTABIATH COOOM MaTeMAaTUYECKUN JUKTAHT,
KOTJIa yYalllUeCs 3aMUChIBAIOT TOJbKO OTBETHI.

Iucomennasn paboma, codepaorcawyas moabKo npumepvl

[Ipu oueHke NMUCHPMEHHON pabOThHL, BKIIOYAIOMIEH TOJBKO MpHUMEpHl (MPU YHUCIE
BBIUMCIINTENBHBIX JIeHcTBHii He Oomee 12) w wuMeromedl 1eENpl0  MPOBEPKY
BBIUMCJIUTEIbHBIX HABBIKOB yYallIUXCsl, CTABATCS CIEAYIOIINE OTMETKHU.

OTtmetka «5» cTaBUTCS, €M B pab0Ta BHIMOIHEHA 0€301IMO0YHO.

OtmeTka «4» craBUTCA, €ClIM B paboTe NOMyUIEHbl | -2 BBIYUCIUTENbHBIE OLIMOKHU.
Otmetka «3» cTaBUTCS, €ciaM B paldoTe AONYyIIEHbl 3-4 BBIYMCIUTEIbHBIE OLIMOKH.
OTMmeTKa «2» CTaBUTCSI, €CIIU B padoTe AOMYIIEHO 5 U 00siee BEIUUCIUTEIBHBIX OIINOOK.

Iucvmennasn paboma, codepaicawjas moavko 3a0auu

[Ipu oreHke MUCEMEHHOW pabOTHI, COCTOSIIEH TONIBKO M3 3amay (2 win 3 3a7a4u) u
MMEIOIIIECH IEeJTbI0 TPOBEPKY YMEHHM pelaTh 3a/aun, CTaBsATCS
CJICTYIOLHE OTMETKH.

OtMmeTKka «5» CTaBUTCS, €CITU BCE 3a/1a4d PEIICHBI 0e3 OITnOOK.

OtMeTka «4» CTaBUTCSI, €CIIM HET OMIMOOK B XOJI€ PEIICHHs 3a/1ay, HO TOMYIIeHbI 1 -2
BBIYHCIIUTEIbHBIE OILINOKH.

OtMeTka «3» CTaBUTCS, €CIIM JIONYIIeHa XOTS Obl OJIHAa OIIMOKAa B XOJI¢ pelIeHUs
3aJlayd  HE 3aBHCHMMO OT TOro, 2 WM 3 3aJayd COJIEpPKUT paboTa, U OJIHA
BBIYHCIIUTENIbHAS] OMMOKA WM €CIM BBIYUCIUTENBHBIX OMIMOOK HET, HO He perieHa |
3aja4a.

OtmeTKa «2» CTaBHUTCS, €CIU JIOMYIIECHBI OITUOKU B XOJE pElICHUs JABYX 3a7ad WU
JIOMYIIEHbI OJ{HA OIMMMOKa B XOJI€ PEIICHUs JIBYX 3a7a4 M 2 BBIYMCIUTEIbHbIE OMUOKH B
JIpYTuX 3aadax.

Tlucomennasn kombunuposannas paboma

[lucekmenHass kKOMOWMHHpOBaHHAasE pPabOTa CTAaBUT LENbIO TMPOBEPKY YyYAIIHUXCS II0
BCEMY Marepually TE€MbI, YETBEPTH, IOJYroAus, BCEr0 y4e€OHOro roja M COACPKUT
OJIHOBPEMEHHO 3aJlayd, MPUMEPhl U 3aJlaHMsl IPYruX BHUAOB (3aJaHUS 10 HyMEpaluu
qucell, Ha CpaBHEHHUE YKCell, Ha MOPSI0K ASUCTBUN U Ap.).

OmmOky, AOMyIIEHHbIE TPHU BBIMOJHEHUM OTHX BHUIOB 3aJaHUI, OTHOCSTCSA K
BBIUMCIIUTENHLHBIM OITHOKAM.

[Ipu onieHKe MUCHMEHHON KOMOMHHUPOBAHHOM pabOThI, COCTOSIIEH U3 OJHOM 3a7a4H,
MIPUMEPOB U 3aJIlaHUU JPYTUX BUJOB, CTABATCS CJIEIYIOIINE OTMETKH:

OtmeTKa «5» cTaBUTCS, €CIH BCsl paboTa BBITIOJIHEHA O€30IHO0YHO.

OtmeTKa «4» cTaBUTCSA, €CITH B paboTe JOMYIIeHBI | -2 BRIYUCIUTENbHBIE OMTHOKH.
Otmetka «3» cTaBUTCS eciu 6e3 omuoOoK BbIMOIHEHO 50% KOHTPOJIBHOU paboThl WM B
paboTe fomylieHa omuroKa B X0Je PellieHus 3a7aul IPpU MPaBUJIBHOM BBIMOJIHEHUH BCEX



OCTaJIbHBIX 33/JIaHU WM JOMYyIIeHbl 3-4 BBIYMCIHUTEIbHBIE OIMHUOKU NPU OTCYTCTBUU
OIIMOOK B XOJI€ PEIICHUS 3aa4H.

OtMeTka «2» CTaBUTCSI, €CIIU JIOMYIIEHA OIIMOKa B XOJIe PELICHUS 3a/1aud U XOTs Obl
OJIHa BBIUMCIIUTENIbHAS OMIMOKA WIIM TIPU PEIICHUH 33aJa4d U MPUMEPOB JOIMYIIEHO Oojee
5 BBIYHUCTUTENBHBIX OIIHOOK.

[Ipu olleHKe MUCHMEHHON KOMOWHUPOBAHHOW pabOTHI, COCTOSIIEH U3 IBYX 3a7a4 U
MIPUMEPOB, CTaBITCS cieayronue oTMeTku: OTMmeTka «S5» CTaBUTCS, €clid BCsi paboTa
BBITNIOJTHEHA 0€301IM00YHO.

OtmMmeTKa «4» cTaBUTCS, €ClU B paboTe JOMYIIEHBI | -2 BEIYUCIUTENBHBIE OITMOKH.

OtmeTka «3» cTaBUTCs, €cly B paboTe J0MyIeHa omuoKa B X0A€ pelIeHHs OJJHOM 13
3a/1a4, MPU MPABUJIBHOM BBITIOJTHEHUH BCEX OCTANbHBIX 3aJaHUN, WJIM JOMYyIIeHbl 3-4
BBIYHCIIUTEIbHBIE OMMOKHU TIPU OTCYTCTBUM OIIMOOK B XOJI€ pElIeHUS 3aa4.

OtmeTka «2» CTaBUTCS, €ClIM BbIMONHEHO MeHee 50% KOHTPONbHOW padoThl WU
JOMYILIEHbl OIIMOKU B XOJE peILICHUs ABYX 3ajad, WM JOMYLIEHbl OIIMOKAa B XOE
pelIeHus OJAHOM M3 33/1a4 U 4 BBIYUCIHUTENbHbIE OMIMOKH, WIHM JOMYIIEHO PU PEIIeHUU
3aJ1a4 U MPUMEPOB OoJiee 6 BHIYUCIUTEIBHBIX OLTHOOK.

Mamemamuueckuii ouxmanm

[Ipn omeHke MaTeMaTHYECKOro JUKTaHTa, BKIoyaromero 12 wunum  Gonee

apupMeTUYeCKX IEUCTBUM, CTaBsATCA cieayromue oTMeTku: OTMmeTka «5» CTaBUTCA,
€cJIM BCsl paboTa BBITIOJIHEHA O€30ITMO0YHO.
OtMmeTka «4» CTaBUTCA, €CJIM BHITIOJIHEHA HEBEPHO 1/5 yacTh mpUMEpOB OT UX OOIIETO
gucna. OtMmeTka «3» CTaBUTCA, €CJIM BBHITIOJIHEHA HEBEPHO 1/4 4acTh MPUMEPOB OT UX
obmrero yncna. OTMeTKa «2» CTaBUTCS, €CITU BBIMOJIHEHA HEBEpHO 1/2 yacTh mpUMEpOB
OT KX O0ILero yuca.

OuneHka yCTHBIX 0TBETOB

OtmeTka «5» CTaBHUTCSl YUCHHUKY, €CJIM OH: a) MPH OTBETE OOHAPYKUBAET OCO3HAHHOE
YCBOCHHME M3YyYEHHOTO Y4EOHOTO MaTepralia U YMEET UM CaMOCTOSITEITLHO TOJb30BaThCS ;
0) MPOW3BOAMT BBIYUCICHUS MPABWIHHO, OCTATOYHO OBICTPO W PAIMOHATIBHO; YMEET
MPOBEPSATH MPOW3BEICHHBIC BBIYUCIICHHS; B) YMEET CaMOCTOSITEIIbHO PEIIUTh 33734y,
NPaBUIIHHO BBIMOJTHSET 331aHUS TIPAKTUIECKOTO XapaKTepa.

OtmeTka «4» CTaBUTCS, €CIM YYEHUK JaeT OTBET, ONW3KHHA K TpPeOOBaHUSM,
YCTAaHOBJICHHBIM JUISI OIICHKH «5», HO YYCHHK JOIYCKaeT OTACIbHbIE HETOYHOCTH B
paboTe, KOTOphIE HCIPABISET caM MPH YKa3aHWUHM YYUTEIS O TOM, YTO OH JIOIYCTHJI
OIHOKY.

OtmeTKa «3» CTaBHTCS YYCHUKY, €CIIU OH MOKa3bIBACT OCO3HAHHOE YCBOCHHE OoJiee
MTOJIOBUHBI M3YYEHHBIX BOIPOCOB M MCIPABIISIET JOMYIICHHBIEC OMIMOKHU TIOCIIE TTOSICHEHUS
YAHUTETIS.

OtmeTKa «2» CTaBUTCS YUYCHUKY, €CTU OH OOHApY)KUBAeT HE3HAaHHE OOJIbIIEH YacTH
IPOTPaMMHOTO MaTepHalia, He CIpaBisIeTCs ¢ PEIICHHEM 3a1ad U PUMEpPOB.

Ouenusanue mecmoes
«5» -100% - 90 %
«4» -89 % - 66 %
«3» -50% - 65 %

«2» - 50% u menee
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ITOYPOYHOE IINTAHUPOBAHHUE

10 kiace

Hara

IUIaH

dakr

Tema ypoka

KoaundecTBO
JacoB

Tema 1. BBegenue B crepeomerpuro (23 1)

OcHOBHBIE ITpaBHIIa U300PAKEHHS HA PUCYHKE
IUIOCKOCTH, apaJuIeIbHBIX MPSAMBIX (OTPE3KOB),
CepeaVHbl OTPE3Ka

[ToHsTHS CTEepeOMeTpuu: TOUKa, psAMas,
IUIOCKOCTB, TPOCTPaHCTBO. OCHOBHBIE ITPaBHIIA
n300pakeHNs Ha PUCYHKE IJIOCKOCTH,
napasuieJIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TousTHs: Mepecekaromuecs MIOCKOCTH,
nepeceKaromuecs npsiMas U MI0CKOCTb;
HOJIYIIPOCTPAHCTBO

[TonaTus: mepecekaromyecs MiIOCKOCTH,
nepeceKaromuecs npsaMas 1 II0CKOCTb;
HOJIYIIPOCTPAHCTBO

MHororpanHUKH, 1300pakeHne TPOCTENIINX
IPOCTPAHCTBEHHBIX (PUIYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, ©300pakeHHe TPOCTEHIINX
IPOCTPAaHCTBEHHBIX (PUTYP, HECYIIECTBYIOLIHX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEICTBUS
U3 HUX

AKCHOMEI CTCPCOMCTPUHU U ITEPBBIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUU U TEPBBIE CIEACTBUS
u3 HuX. CriocoObl 3a1aHUs IPSIMBIX U
IUIOCKOCTeN B mpocTpancTBe. O003HaueHus
HPSIMBIX U IJIOCKOCTEN

10

N300paxkeHne ceueHni nupamuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT uepe3 ux péopa.
N3o0pakenne nepecedeHus mMoIydeHHBIX
IJI0CKOCTEN. PackpalmBaHue MOCTPOCHHBIX
CEUeHMH pa3HbIMM L[BETAMU

11

N300paxeHne cedueHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOpPbIE IPOXOIAT uepe3 ux péopa.
N300pakeHne rmepecedeHus morydeHHbIX
IJI0cKocTel. PackpammBanue MOCTPOEHHBIX
CCUCHHU M pa3sHbIMHU LIBETAMU

12

N3o0paxeHne cedeHni mupaMuisl, Kyoa u
MIPU3MBI, KOTOPBIC MIPOXOASAT Yepe3 ux peéopa.
N3006paxeHne nepeceyeHus MOayIeHHBIX
TUIOCKOCTEN. PackpalmBanne MOCTPOEHHBIX
CEUEHMH pa3HBbIMU LIBETAMH




13

N306paxenue cedeHni nupaMuisl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAAT yepe3 ux péopa.
N300paxkeHne nepeceyeHns moaydeHHbIX
IJI0CKOCTel. PackpalmBanue NoCTpOEHHBIX
CCUCHHU U pa3sHbIMHU LIBETAMU

14

Mertoz cinenoB AJis HOCTPOEHUS CEUEeHUM

15

Meton cienoB uisi HOCTPOCHUS CEUCHUM.
CBoiicTBa nepecedeHuil NpsIMbIX U MJIOCKOCTEN

16

Meton cienoB 1 HOCTPOEHUS CEYEHUM.
CBoiicTBa nepecedeHuil NpsIMbIX U MIJIOCKOCTEN

17

[TocTpoeHue ceueHnii B mupaMuie, Kyoe 1mo
TpéM TOoukaMm Ha pédpax. Co3zmaHre BHIHOCHBIX
YyepTeXKel U 3aMKcCh MIaroB NOCTPOCHUS

18

[Moctpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue BHIHOCHBIX
YepTEKEN U 3aIIUCh IIArOB TOCTPOCHHUS

19

[TocTpoenue ceuenuit B nupamuie, kyoe mo
TpéM Toukam Ha pE€opax. Co3naHne BEHIHOCHBIX
YyepTexeil U 3aluch aroB MOoCTPOSHUS

20

[TocTpoenue ceuenuii B nupamujae, Kyoe mo
TpéM Toukam Ha p€opax. Co3maHue BHIHOCHBIX
YepTeXKeH U 3aMKCh MIAroB NOCTPOCHUS

21

IToBTOpeHue nianumerpun: Teopema o
IPONOPLHOHAIbHBIX OTpe3kax. [lonobue
TPEYTrOJIbHUKOB

22

IToBTOopenune nnanumerpun: Teopema Menenas.
Pacuers B ceueHHAX HAa BBIHOCHBIX YCpTeKax.
Hcropus pa3sBuTHs IUIAHUMETPUHN U
CTepEOMETPHH

23

Kourponeuas padora "AKCHOMBI
p p
crepeomerpuu. Ceuenus"

Tema

2. Bzaum

HO€ PACImOJIOKCHHE NTPAMBIX B IPOCTPAHCTBE

(6)

24

B3anmHoe pacrosioxkeHne npsMbIX B
npoctpancTBe. CKpeIrBaroIecs mpsiMble.
IIpu3Haku CKpeluMBarOMWUXCs MPSIMBIX.
[TapanmnenbHble IPsMBIE B IIPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MNpsAMON NapajliIeIbHON JAHHOU TIPSMOi,
MPOXOASILIIEH Yepe3 TOUKY MPOCTPAaHCTBA U HE
Jexaliei Ha JaHHou npsiMoi. Jlemma o
NepeCceueHUH NapaieIbHbIX IPSAMBbIX
MJIOCKOCTBIO

26

ITapannensHOCTh TpEX MpsAMbIX. Teopema o
TPEX mapajviesIbHbIX NpsAMBIX. Teopema o
CKPEIIMBAIOIIMXCS TPSIMBIX

27

[TapannensHoe npoexkTupoBanue. OCHOBHBIE
CBOMCTBA NaPAJIJICIILHOTO IPOEKTUPOBAHUS.
N3o0pakenne pa3HbIX GUTYp B apayienbHOR
IIPOEKIINHU




28 HenTtpanbHas mpoekus. YToiu ¢ 1
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXIY

IPSIMBIMH
29 3aja4yy Ha JI0KA3aTelbCTBO U MCCIICAOBaHHE, 1
CBSI3aHHBIE C PACIIOJI0KEHHEM MPSIMBIX B
IPOCTPAHCTBE
Tema 3. Ilapa/uieIbHOCTH MPSMBIX M IUIOCKOCTEl B IpocTpaHcTBe (8 u)
30 [TonsiTHA: MapamienbHOCTh IPIMON U 1

IJIOCKOCTHU B ITpocTpaHcTse. [Ipn3nak
NapauIeIbHOCTH NPSAMOH U MIJIOCKOCTH.
CaoiicTBa napauienbHOCTH NPSMON U
IUIOCKOCTH

31 I'eomerpuyeckue 3a1aun Ha BBIYUCIICHUE U 1
JI0Ka3aTeNIbCTBO, CBSA3AHHBIC C
[apaJuIeIbHOCTBIO IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

32 [TocTpoenue ceyeHus1, NPOXOAALIETO YEpes 1
JAHHYIO IPSIMYIO Ha YEPTEXKE U MAPaJUICIBHOT O
Ipyrou npssMoil. Pacuér orHomenui

33 [TapannenbHas mpoeKIus, IPUMEHEHHUE IS 1
IOCTPOEHUS ceueHul Ky0a 1 nmapajuienenumnesaa.
CaoiicTBa napasienenumeia u Ipu3Mbl

34 [Tapannensusie muockocTy. [pusnakn 1
MapaJyIeIbHOCTH JIBYX MJIOCKOCTEN

35 Teopema 0 nmapamienTbHOCTH U €IUHCTBEHHOCTH 1
MJIOCKOCTH, TPOXOJIAIIEH Yepe3 TOUKY, He
MPUHAISKATIYIO JAHHON TIOCKOCTH U
CIIENCTBUS U3 HEE

36 CBoiicTBa napasieNbHbIX MIIOCKOCTEN: O 1
napauIeIbHOCTH MPSMBIX TTepecedeHUs pu
MEPeCeUYCHUH JBYX MapaUIeIbHBIX MIOCKOCTEH
TpeTben

37 CBoiicTBa mapasuIebHBIX MNIOCKOCTEH: 00 1
OTpe3Kax MapaJulesIbHbIX MPSIMBIX,
3aKITIOYEHHBIX MEXAY MapajieTbHbIMU
IUIOCKOCTAMH; O IIEPECEUCHUHN IPSIMOU € IBYMS
napauieIbHBIMU TIOCKOCTSIMU

Tema 4. [lepneHIUKYJISAPHOCTH NPSAMBIX U IJIOCKOCTEN B MPOCTPaHCTBe (25 4)

38 [ToBTOpenue: Teopema [Tudaropa Ha niockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHUSI IPSIMOYTOJILHOTO 1
TPEYroJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOT'O 1
napajuiesnenunena

41 Brruncnenue 1MH OTPE3KOB B KyOe u 1
NPSIMOYT OJIbHOM Mapalieenunene

42 [leprieHIMKYISIPHOCTD NPSMON U TIIOCKOCTH. 1
[Ipu3Hak nepnesauKyJISpHOCTH NPSIMOM U
MJI0CKOCTH

43 IleprieH IUKYISAPHOCTD IPSIMOM U INIOCKOCTH. 1




[Ipu3Hak neprneHIuKyJISpHOCTH NPSAMOU U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUM U €IMHCTBEHHOCTH
NpAMOH, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHIUKYIISPHOHN K
IIJIOCKOCTH

45

[liiockocTy ¥ nEPHEHAUKYJIIPHBIE UM IIPSIMBIE B
MHOT'OTpaHHHUKAaX

46

[limockocTr ¥ NEPHIEHAUKYJIAPHBIE UM IIPSIMBIE B
MHOT'OTpaHHHUKAaX

47

[Iepnenaukynsp u HakiioHHas. [Toctpoenue
NEPIEHIUKYJIIpa U3 TOYKU Ha IPSAMYIO

48

[Iepnenaukynsp u HakiioHHas. [Toctpoenune
NEPIICHINKYJIIpa U3 TOUYKU Ha MPSIMYIO

49

Teopema o Tpéx neprneHauKyIsApax (mpsamas u
oOpaTHas)

50

Teopema o Tpéx neprneHauKyIsApax (mpsamas u
oOpaTHas)

51

Yron Mexay CKpenMBaOIUMHUCS TPIMBIMU

52

[Touck nmepnesauKyIsIpHBIX IPSAMBIX C
ITOMOIIBIO EPIEHIUKYIISPHBIX IIIOCKOCTEN

53

OproroHanabHOE IPOCKTUPOBAHNE

o4

[Toctpoenue ceuenuii ky0a, pu3Msl,
NPaBUIILHON MUPAMHU/JIBI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKIINHU

55

[TocTpoenue ceuenuii kyoa, Npu3MBbl,
MPaBWJIBHOW MU PaMU/IbI C TOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKLIHUH

56

CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO
mockoctu. IlnockocTn cummerpuii B
MHOTOI'paHHUKaX

S7

[Ipu3Hak neprneHIuKyJIsspHOCTH MPSAMON U
IJIOCKOCTHU KaK CJIEICTBUE CUMMETPHUHU

58

[IpaBunpHBIE MHOTOrpaHHUKH. Pacuér
pPAacCTOSTHUM OT TOYKH J10 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pPacCcTOSTHUI OT TOYKH 10 IJIOCKOCTH

60

Crioco06b! Oy CTUTH MEPHEHIUKYISAPHI:
CUMMETPHUS, CABUT TOYKH I10 IapauIeIbHON
IPSIMOU

61

CnBur 1o HenapaiebHON IPsIMOH,
M3MEHEHUE PACCTOSIHUI

62

KontpomnbHas padora "B3anmuoe
pacroioKeHHe MPSMbIX U IJIOCKOCTEH B
MpoCcTpaHcTBe"

Tema 5. Yrubl u paccrosinus (16 4)

63

[ToBTOpEHHKE: Yroa MeXAy MPSIMBIMU HA
MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIBHOM

TPCYT'OJIbHUKE, TCOPEMA KOCUHYCOB




64

[ToBTOpEHME: yron Mexay CKpeIIuBarOIUMU Cs
HPSMBIMHU B IPOCTPAHCTBE

65

FGOMeTpI/I‘ICCKI/Ie MCTOAbI BBIYMCJIICHHUA YyIJIa
MCXKAY IIPAMBIMU B MHOT'OI'paHHHUKaxX

66

JIByrpanHsbIil yroy. CBOWCTBO JTMHEHHBIX YTJIOB
JBYTPAHHOI'O yIJla

67

[lepnennukyisipablie mockoctu. CBolicTBa
B3aMMHO MEPHEHIUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyJJIIpHOCTH IIIIOCKOCTEH;
TEOpeMa O IPSIMOU MepecedeHus ABYX
IJIOCKOCTEN NEePIEeHANKYIAPHBIX TPEThen
IUIOCKOCTH

69

[IpsMoyronbHbIH napajuienenunesn; Kyo;
U3MEPEHUsI, CBOMCTBA MIPSMOYTOJIBHOTO
napajuiejenumnena

70

Teopema 0 quarosaay NpsAMOyroabHOI O
napajijieselnuIena u ClIeacTBUue u3 Heé

71

CrepeomeTrpuueckue 1 MPUKIATHbIE 334,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
IPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIMBAOIUECCA ITPAMBIC,
mapauiCJIbHBIC ITIJIOCKOCTU B CTAaHAAPTHBIX
MHOI'OI'paHHHUKaXxX

73

ITapa napaienbHBIX MIOCKOCTEN HA
CKPEILMBAIOIIMXCS NPSIMBIX, PACCTOSIHUE MEXKY
CKPEILLMBAOIIMMHUCS IIPSIMBIMU B IIPOCTHIX
CUTYyaLHsIX

74

PaccrostHue OT TOYKH 0 TIIOCKOCTH,
paccTosIHUE OT IPSIMOM 10 TNIOCKOCTH

75

BelunciieHne paccTostHUN MEXIY
CKPEILMBAIOIIUMUCS IIPIMBIMU C IIOMOIIBIO
NIEPIEHAUKYJIIPHON INIOCKOCTH

76

TpéXrpaHHbIN yroJ, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Ilugaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOIO yriia

77

DneMeHThl chepuuecKoi TEOMETPUH:
reoIe3N4eCcKUe IMHUHU Ha 3eMiie

78

KonTponbsHas padora "Yribel u pacctosHus"

Tema 6. MHororpanuuku (7 4)

79

Cucrematu3zanus 3HaHui "MHOTrorpaHHUK U
€ro DJIEMEHTEI"

80

ITupamuga. Buasl nupamu. [paBunbHas
nupaMuia

81

[Ipusma. IIpsiMast 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82

[Ipsmoii mapamienenunen, NpsMoOyroabHbII
napajuienenunen, Kyo

83

Boinykieie MHOrorpanHuku. Teopema Diinepa




84 Brimykiieie MHOrorpanHuku. Teopema Ditnepa. 1
[IpaBuIIbHBIC U MOy PAaBUIILHBIC
MHOT'OTPaHHUKH
85 KonTtponsHas pabora "MuororpanHuku" 1
Tema 7. BexkTopsl B mpocrpancrBe (12 4)
86 [TonsiTne BekTOpa Ha MJIOCKOCTU U B 1
IPOCTPaHCTBE
87 CymMma BEKTOpOB 1
88 Pa3HOCTH BEKTOPOB 1
89 [TpaBuiio napasienenunena 1
90 VMHOMXK€EHHE BEKTOPA Ha YKCIIO 1
91 PaznoxxeHne BekTopa mo 06a3ucy Tpéx BEKTOPOB, 1
HE JIOKAIIUX B OJJHON TIIIOCKOCTH
92 CKaJIsIPHOE NPOM3BENECHHE 1
93 Bhrunciienne yria Mexay BEKTOpaMH B 1
IPOCTPaHCTBE
94 I[Mpocteiimme 3a1a4u ¢ BEKTOpaAMU 1
95 IIpocTeiimme 3a1auu ¢ BEKTOPaMU 1
96 IIpocTeiimme 3a1auu ¢ BEKTOPAMU 1
97 [Ipocreiimmue 3a1a4u ¢ BEKTOPAMH 1
Tema 8. [loBTOpeHue, 06001IeHNE U cUCTeMAaTH3AIUs 3HAHUI (5 )
98 O0001IEeHE U cUCTEMATU3ALUs 3HAHUI 1
99 O6o00uIeHNE U cUCTEMAaTU3aLUsl 3HAHUN 1
100 Htorosas KOHTpOJIbHAsE paboTa 1
101 HWrtorosast KOHTPOJIbHAsE paboTa 1
102 OG00IIEHNE ¥ CUCTEMATH3AMS 3HAHUI 1
HUTOI'O | 102 yaca
11 kamace
Ne Hdara KoauuecTrBo
n/n | maan | ¢axkr Tema ypoka 4acos
Tema 1. Ananurnuyeckas reomerpus (15 4)
1 03.09 [ToBTopenue temnl "KoopanHaTs! BeKTOpa Ha 1
IJTIOCKOCTU U B IPOCTpaHCTBE"
2 05.09 IToBTOpenue temsl "CkaliipHOE IPOU3BEIECHUE 1
BEKTOPOB"
3 10.09 [ToBTOpeHue Templ "Brrancnenue yria Mexmny 1
BEKTOPAaMH B IIPOCTPAHCTBE"
4 12.09 [ToBTOpeHue TeMbl "Y paBHEHUE IPAMOH, 1
MPpOXOAAIIEH Yyepe3 IBE TOUKHU"
5 YpaBHEHME NIIIOCKOCTH, HOPMaJIb, YPaBHEHUE 1
TUTOCKOCTH B OTPE3Kax
6 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
TUTIOCKOCTH B OTPE3Kax
7 BekTopHOe npou3BeieHne 1




JIuneliHble HEpAaBEHCTBA, IMHEHHOE
IPOrpaMMHUPOBaHHE

JIunHeliHbIe HEpAaBEHCTBA, IMHEHHOE
IpOrpaMMHUpPOBaHUE

10

AHanuTH4ECKHE METOIbI pacu€ra yria MexXay
NpsAMBIMU B MHOT'OI'paHHHUKax

11

AHanuTH4EeCKHE METO/BI pacu€ra yriia Mexay
IJIOCKOCTAMHU B MHOT OI'PaHHUKAX

12

®opmyna pacCTOSIHUSA OT TOYKH J0 IJIOCKOCTH
B KOOpJMHATax

13

Haxoxngenue paCCTOSIHI/Iﬁ OT TOYKH OO
IIJIOCKOCTH B KY6C

14

Haxoxnenue pacCTOSHUN OT TOYKH 10
IIJIOCKOCTHU B MTPAaBUJIBHOM IUPAMUIE

15

KontposnpHas pabora "AHanmutuueckast
reomeTpus"”

Tema 2. [ToBTOp

eHue, 00001eHUe U CUCTeMaTH3alus 3HAHU I

(15 u)

16

Ceuenns MHOT'OI'paHHUKOB: CTAHAAPTHLIC
MHOT'OI'PaHHHUKH

17

CeueHus MHOT'OI'paHHUKOB: METO CJICIOB

18

CeueHus MHOTOTPaHHUKOB: CTaHJAPTHBIE
TJIOCKOCTH, MEPECeUCHUS PSIMBIX U
IJIOCKOCTEN

19

[TapannensHbie TPsIMbIE U TIJIOCKOCTHU:
MapajulesIbHbIE CEUEHUS

20

[TapannensHbIe MPSIMbIE U TIOCKOCTH: PACUET
OTHOILLIEHUN

21

HapanneanHe MPpAMBIC U ITJIOCKOCTU: YI'JIbI
MCKAY CKPCHIMBAOIIUMUCA TPAMBIMU

22

[lepnenaukynsipHbIe TPSIMBbIE U IIIOCKOCTH:
CTaHIAPTHBIE MTaPbI IEPIECHIUKYIIAPHBIX
IIJIOCKOCTEW U NPSAMBIX, CHMMETPUHU
MHOT'OI'DaHHHUKOB

23

[leprienAMKYyIApHBIE TPSAMbIE U MIIOCKOCTH:
TeopeMa O TpexX MepHeHANKYJIIIpax

24

[lepnenAMKYyIISIpHBIE TIPAMBIE U IIJIOCKOCTH:
BBIYUCIICHUS JJIMH B MHOTOIPAaHHUKAX

25

HOBTOpCHI/IeI IJjIoniaan MHOFOerJ'IBHI/IKOB,
(hOpMYJIBI IS TLIOIIA/ICH, COO0paKEHHS
Toxo0uMs

26

[ToBTOpEHHME: TIIOIIAAH MHOTOYTOJIbHUKOB,
(hOpMYJIBI IS TLIOIIAICH, COO0paKCHHS
noxoous

27

HOBTOpeHI/IeZ miomaan MHOIOyroJbHUKOB,
(hOpMYITBI 1711 TLTIOMIA/IEH, COO0paKeHUs
moxoous

28

[Tmomaan cedyeHnit MHOTOrpaHHUKOB: TUIOIIAA
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH,

coo0pakeHus nogoous




29

[Tmomaau ceyeHnii MHOrOrpaHHUKOB: TUIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
co00pakeHus Mogo0us

30 KonTtponsnas padora "[loBTopeHue:

MHOT'OTPAaHHHUKH, CEUEHUS] MHOT OTPAaHHUKOB"
Tema 3. O0bémM mHororpannuka (17 4)

31 O6béM Tena. O0BeM NPSAMOYTOJILHOT O
napasuieNenunena

32 3agaun 00 yaBoeHHH Ky0a, 0 KBaJapaType Kyoa;
O TPUCEKIINH yTriia

33 CrepeoMeTpruyecKue 3a/1auu, CBSI3aHHBIE C
00BEMOM IPSIMOYTOJILHOT'O TTapasuieJenuneaa

34 IIpuknmamHbie 3a1a4u, CBSI3aHHBIE C
BBIYHUCIIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuieNenunena

35 OG6BEM IPAMON TPU3MBI

36 CrepeomeTpruyeckue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB MPSMOU MPU3MBI

37 [TpuxnagHsie 3a1a4u, CBA3aHHbIE C 00bEMOM
IIPSIMOM PU3MBI

38 Boruncnenne o6bEMOB Tell € TOMOILBIO
ornpeaenéHHoro uurerpana. O0bEM HaKIIOHHOM
MIPU3MBI

39 Brruncnenue 06bEMOB Tell € TOMOILBIO
ornpeaenéHHoro uurerpana. O0bEM nupamMuabl

40 ®opmyna o6bpéMa nupaMusl. OTHOLIEHHE
00HEMOB TUPAMH/JI C OOIIUM yTIIOM

41 ®opmyna o6bpéMa nupamusl. OTHOIIEHHE
00bEMOB MUPAMUJ C OOIUM YTIIOM

42 CrepeoMerpHuuecKre 3aa4u, CBSI3aHHbBIE C
00BEMaMU HAKJIIOHHOM MTPU3MBI

43 CrepeoMerpHuuecKkre 3aa4u, CBSI3aHHbBIE C
00bEMaMH MTUPAMU/IBI

44 [Tpuknagnasie 3aaaun mo teme "O0BEMBI TEN",
CBSI3aHHBIE ¢ 00BEMOM HAKIIOHHOM MPU3MBI

45 [Ipuknaausie 3agaun no teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMU/IBI

46 [Tpumenenue o0bEMOB. Bouncnenue
paccTOSHUS 10 TIOCKOCTH

47 KonTtponehas padora "O0bEM MHOrOrpaHHHKA"
Tema 4. Tesa Bpamenus (24 4)

48 [unuuaapuyeckas HOBEPXHOCTh, 00pa3yrouue
IWIMHIPUYECKOHN MTOBEPXHOCTH

49 Humunap. [Ipsimoit kpyroBoi HUIUHID.
[Tnomane MOBEPXHOCTH IIIUHAPA

50 Konunueckast moBepxHOCTh, 00pa3yromnme
KOHMYECKOM noBepxHOocTU. Konyc

ol CeueHune KOHYyca INIOCKOCTBIO, MApaslIeIbHON

IIJIOCKOCTH OCHOBAHUSA




52

Yceuénnslii konyc. M306paxeHne KOHyCoB U
yCceudE€HHBIX KOHYCOB

53

[Tnomae 60KOBOI MOBEPXHOCTH U IOJHOM
MIOBEPXHOCTH KOHYCa

o4

[Tnomane 60KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTH KOHYCa

95

CrepeoMerpuuecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE, TTOCTPOSHUEM
CEYEHUI LUIIMH]IPA, KOHYCa

56

CrepeoMerpuueckue 3a1a4m Ha
JI0OKa3aTeJIbCTBO U BBIUUCIIEHUE, TOCTPOCHUEM
CEUECHHUH NWJINHPA, KOHyCa

57

HpI/IKJIaI[HbIC 3aJa4u, CBA3aHHbIC C HUJIMHAPOM

58

HpI/IKHa}IHBIe 3aJlavuu, CBA3AHHBIC C HUJIMHIPOM

59

Cdepa u map

60

ITepeceuenue cepsl U mapa ¢ MI0CKOCTHIO.
Kacanue mapa u chepsl minockoctsro. Bua u
n300pakeHue mapa

B R |-

61

[epeceuenue cepsl U Mapa ¢ MIOCKOCTHIO.
Kacanwne mapa u cdepsl miaockocToio. Bun u
n300paXkeHHe mapa

62

VYpasuenue chepsi. [Inomans chepor u eé
yacreu

63

Cummertpus chepsl U mapa

64

CrepeoMerpuuecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUKCIIEHUE, CBA3aHHBIE CO
cdepoii u mapom, TOCTPOCHUEM UX CEUCHHH
IIJIOCKOCTBIO

65

Crepeomerpuyeckue 3a1auu Ha
J0Ka3aTCJIbCTBO N BBIYUCIICHUEC, CBA3aHHBIC CO
cepoii ¥ mapom, MOCTPOSHUEM UX CEUCHUH
IUIOCKOCTBIO

66

[TpuxnagHsie 3a1a4n, CBA3aHHbBIE CO chepoit U
apom

67

[ToBTOpEHHE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJaPTHBIE
nopoous

68

Paznmunsie KOM6I/IH3,I.[I/II/I TCJI BpalllCHUA U
MHOT'OI'PAaHHHKOB

69

3agauu 1o reMe "Tena u NOBEpXHOCTH
BpanieHus"

70

3agauu 1o reMe "Tena u NOBEpXHOCTH
BpauieHus"

71

KontponsHas padota "Tena u moBepXHOCTH
BpauieHus"

Tema 5. Ili1omaam NOBEPXHOCTH U 00BEMBI KPYIJIBIX TeJ (9 1)

72

O6bém mmmmHapa. Teopema 06 00BEME
OpsAMOro NUJIMHApPA

73

Brruucienre 005EMOB TeJI C IIOMOIIIBIO




onpenenéHuoro uurerpaita. O0bEM KoHyca

74

[Tnomaau 60KOBOM M TTOJIHON TTOBEPXHOCTH
KOHYycCa

75

CrepeomeTpuyecKue 3a/1a4u, CBI3aHHBIC C
BBIYUCIIEHHEM 00BEMOB IIUJIMHAPA, KOHYCa

76

[Tpuknaanasie 3aaaun 1o TeMe "O0bEMBI U
IJIOIIAIM IOBEPXHOCTEMN TeN"

77

O0béM mapa u mapoBoro cekropa. Teopema 06
o0wvéMme mapa. [Tmomans chepsr.
CrepeoMeTpuiecKre 3a/1a4M, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIapa, MIapoBOrO
CerMEHTa M IapOBOTO CEKTOpa

78

[Mpuxnagaeie 3agaun mo reme "O0bEMBI Ten",
CBsI3aHHBIE C 00BEMOM IIapa U MJIOIIA/IBIO
cdepbl. COOTHOLIECHHS] MEXAY TIIOLIAIIMU
MOBEPXHOCTEH U 00BEMaMU MOAOOHBIX TEJ

79

[Tomo6HBIE Tena B mpocTpaHcTBE. M3MeHeHne
00béMa npu nopodbun. CrepeoMerpruuecKre
3aJ]a4M, CBSA3AHHBIC C BEIYUCICHUEM 00HEMOB
TeJI U TJIOIIA/IeN MOBEPXHOCTEN

80

KonTtposnpHas pabora "Ilnomnanu noBepxHoCTH
1 00BEMBI KPYTJIbIX TET"

Tema 6. JIBuskenus (5 1)

81

JBrxkeHus mpoctpancTta. OToOpaKeHws.
JIBm>xenus u paBeHCTBO Guryp. O6mue
CBOMCTBA JIBUKECHUI

82

Buael nBukeHui: mapauieabHbIN IEPEHOC,
IIEHTpajbHasi CAMMETpPHU A, 3€pKalibHas
CUMMETpHSI, TOBOPOT BOKPYT MPAMOU

83

[IpeobpazoBanus nonobus. [psamas u chepa
Olinepa

84

['eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKEHUS

85

KonTtponbshas pabota "BekTops! B
npocTpaHcTe"

Tema 7. IloBTOp

eHHe, 000011eHue U CUCTeMaTH3aus 3 HAHU I

(17 1)

86

O6o6maromee nopropenue 11 monsTuii u
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucteMaTtu3saius 3Hanuii: "[lapanienbHOCTh
MPSIMBIX U TIJIOCKOCTEH B MPOCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nonaruit u
MeTo70B Kypca reometpun 10—11 knaccos,
cucTteMaTu3aius 3HaHuii: "BekTopsl B
npoctpaHcTee”

88

Ob6ob6maromiee moTopenue 11 moHsaTwii u
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTBe"




89

Ob6o6mmaronee nopropenue 11 nonaruit u
MeTo70B Kypca reometpun 10—11 knaccos,
cucreMarusauus 3Hauuii: "O0bem
MHOTOIpaHHHKA"

90

O6o6miaromee nopropenue 11 monsTuii u
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusauus 3Hauuii: "O0bem
MHOTOr'paHHHKA"

91

O6o6maromee nopropenue 11 morsTuit u
MeTo/10B Kypca reomerpuu 10—11 kmaccos,
cucTemaTu3anus 3Hanuii: "Tlnomaan
MTOBEPXHOCTH B 00BEMBI KPYTJIBIX TEn"

92

O6o6maromee nopropenue 11 moHsTuit u
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMartu3anus 3Hanui: "Ilnomanu
MIOBEPXHOCTH U 00BEMBI KPYIJIBIX TEN"

93

Hrorosas koHTpoJbHAs paboTa

94

Htorosas KOHTpoJbHas paboTa

95

[ToBTOpEeHue, 0600IICHIE U CHCTEMATH3AIUS
3HAaHUHU

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

97

Hcropust pa3BUTHS CTEPEOMETPUHN KAK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHMA

98

Hcropus pa3BuTHs CTEPEOMETPUHN KAK HAYKH U
€€ poJIb B pa3BUTHUH COBPEMEHHBIX
HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOT U

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

100

Hcropust pa3BUTHS CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTHUU COBPEMEHHBIX
MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUM

101

Hcropus pa3BUTHS CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTUHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3BUTHS CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTUHU COBPEMEHHBIX
MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHU

uToro

102 yaca




[TpounypoBaHo, NpoHyM
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