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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus juis auddepeHunanuu 00ydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelMBarOmnXcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: Napalie/IbHbIC
MpsIMbIE B POCTPAHCTBE, NAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMON
U 1ockoctd. [lapamiensHOe M LEHTpaJbHOE NPOEKTUPOBAHUE, W300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[lepneHaMKyJIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHAMKYJISIPHOCTD  IJIOCKOCTEW: MpHU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa p&Oep W OOKOBBIX TIpaHel
NpaBWIbHOW mupamubl. [IpaBuiibHble MHOTOTPAHHUKH: TMpaBWJIbHAS MpU3Ma U
npaBuibHAas TUpamMuaa, MpaBWIbHAs TPEYroyibHas NUpaMUAa U TMPABWIbHBIN



TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, OuaroHaiv, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
T€opeMa O IUIOMIAIN YCEUEHHOW MUPaMU/IBL.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pPa3jIOKEHWH BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tema BpaleHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TJIOCKOCTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUIbl U KoHyca. O0bEM 1Iapa U 1M1apoBOro
CerMEeHTa.

KomOunanuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIomanas chepsl U €€ dacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aUMOJCHCTBOBATh C COUUAIBHBIMA WHCTUTYTAMHU B COOTBETCTBUH C WX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKON IIKOJIbI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEUICHUM, pacCyXI€HUH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TpynoBOE BocnuTaHMe:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE IIEHHOCTU TPYIOIIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TIOHMMAaHHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEeMATHYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JlacTu
OKpY’Karoliel cpelbl, IJIAHUPOBAHHE TOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITEIBHOCTH, JTAloB €€
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTypOl KaK CpPEICTBOM IO3HAHHS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble ornueckue aeficTBU:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiaccU(UKaIuy,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO J10KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUIN
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue AeidcTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJIAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHME
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, sIBICHNUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaMm
MPOBENCHHOTO  HAONIOJMCHMS, HCCIICIOBAHUS, OICHHBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMpOIecca, a TaKKe BBIIBUTATh
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBIBIIATH ACUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIIPOC U TSI pEIICHUS 3a]1a4H;



BBEIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS 3aJauyu,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MpEe3eHTAIM U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ y4€TOM HOBOUW MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA WM MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUIM, OOBSICHATH TPUYHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemeHuH YYeOHBIX 3adad, NPUHUMAThL IIeJIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» M  HHBIC), BBIIOIHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

MNPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TOHSTHAMH CTEPEOMETPUN TIpU
pEIIeHNH 3379 U IPOBEJICHIH MaTeMaTHUYECKUX PACCyKICHUM;

e TPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CICACTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 33/1a4;

e KJAcCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHHUE NPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATHUSAMHU, CBSI3AHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpsIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

e CBOOOIHO pacmo3HAaBaThb OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJacCUpUUUPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHUS  JUIs
KJ1IacCU(UKaIIUH,

e CBOOOAHO OMEpUPOBATH TOHATUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TNIOCKOCTHIO;

e BBHITIOJHSATH napasuieiabHoe, HEHTpaIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
HAa IJIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHKOB Pa3IWYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOMIAAM  TOBEPXHOCTEM  MHOTOTpAaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOIHO OTMEPUPOBATH MOHATHIMH: CAHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU

burypsi;



CBOOOJTHO OIEPUPOBATh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, IMPUMEHSS HM3BECTHBIE METOMbI
IIPY PEUICHUU MAaTEMaTUYECKUX 33/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYEHHBIE NOHATUS B
mpoIlecce IMOWCKAa pEelIeHUs MaTeMaTHYeCKh  CPOpMYITUPOBAHHOU
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MTOCTPOCHHBIE MOJENIN C MCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajireOpbl, pelarh MPaKTUYECKUE 3ajauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'C€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.

K koniry 11 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMHU C IMJIMHIPHYECKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPephl U MITOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
O0BEMBI U TUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
TEOMETPUUYECKHUX TEN C IPUMEHEHNEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOMHAIIMSIMHU TEI
BpalicHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIICHUS;

BBIYHCIIATh COOTHONICHHSI MEXTY TIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTIOOHBIX TENT;



n300pakaTh M3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH OIEPAllUH HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelarbh reOMETPUUYECKHUE 3aaUl Ha BBIYUCICHUE YIJIOB MEXAY MPSMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METOA IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3aHHBIMA C JIBDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXK€HUSI MHOTOIPAHHUKOB U TeJl BpAIlICHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3E€PKAIbHOU
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasuienbHO U MEPIICHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CCUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHHSI CEUYECHHMM: METOJ CJIEAOB, METOJ
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEHICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMaTHMYECKUX OTHOLICHUH U
HaXOXJCHUE T€OMETPUUECKUX BEITNYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUH, IPUMEHSATh U3YUEHHbIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldH Ha $I3bIKE T€OMETPHUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pernaTh NPAKTHYECKUE 3a/layd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIINYNH;



e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI pecypenr
bubnunoreka LIOK
1 Beeenue B CTepeOMETpHIO 23 1 0 https://m.edsoo.ru/7f415e2e
5 B3auMHOE pacronokKeHue IpSIMbIX B 6 0 0 bu6muorexa [HOK
HPOCTpAHCTBE https://m.edsoo.ru/7f415e2e
3 [TapamenpHOCT IPSIMBIX U IVIOCKOCTEH B 3 1 0 bu6nuorexa [HOK
MPOCTpAHCTRE https://m.edsoo.ru/7f415e2e
[lepneHUKyYISIPHOCTD MPSAMBIX U bu6muorexa [HOK
4 25 1 0 -
IUTOCKOCTEIH B IPOCTPAHCTRE https://m.edsoo.ru/7f415e2e
bu6nmorexa LIOK
5 YIIbl 1 paCCTOSHHS 16 1 0 https://m.edsoo.ru/7f415e2e
bubnunorexa LIOK
6 MHororpaHHuKH 7 1 0 https://m.edsoo.ru/7f415e2e
bubnunorexa LIOK
7 BekTophl B IPOCTpaHCTBE 12 0 0 https://m.edsoo.ru/7f415e2e
3 [ToBTOpEeHMEe, 06001IEHNE U CHUCTEMATH3AIUS 5 5 0 bubanorexa LIOK
SHAH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanuTUyecKasi reOMETpHs 15 1 0
) [ToBTOpEHME, 0606meHPUIe " 15 1 0
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17 0
4 Temna BpameHus 24 0
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1 0
KPYTIBIX TEJ
6 JBroKeHUs 5 1 0
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5 0
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauuyecTBo yacos DJIeKTPOHHbBIE
Ne Tema ypoka Hata (un¢posrre)
n/n Bcero H3Yy4eHHs o0pa3oBaTe/ibHbIEPECYPCHI
OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIIbHBIX MPSMBIX (OTPE3KOB), 1 Bubmorexa LIOK
https://m.edsoo.ru/88671af2
CepeIuHBI OTpe3Ka
[TonsTHS CTEepeoMeTpHr: TOUKa, IPsSMasi, INTOCKOCTh,
5 npoctpancTBo. OCHOBHBIC ITPaBUIIA U300paKCHHISI HA 1 Bbubnnorexa [IOK
PHUCYHKE IIOCKOCTH, TapaJICIbHBIX MPSIMbBIX (OTPE3KOB), https://m.edsoo.ru/88671ca0
CepeIUHBI OTpe3Ka
[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
3 MepPeCeKaArOIINecs PsiMasi M IMIIOCKOCTh; 1 bubmaorexa LJOK
https://m.edsoo.ru/88671ca0
MOJIYTIPOCTPAHCTBO
[TonsiTHS: IepeceKaronIrecs MI0CKOCTH,
4 nepeceKaroIuecs mpsiMasi v miIoCKOCTh; 1 bubmaorexa LJOK
https://m.edsoo.ru/88671dea
MOJIYTIPOCTPAHCTBO
5 MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX 1 Bu6nmorexa [{OK
NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIONUX 00BHEKTOB https://m.edso0.ru/88671f20
6 MHororpaHHuKH, U300paKeHUE MPOCTEHIITIX 1 Bbu6mmoteka IIOK
MIPOCTPAHCTBEHHBIX (UTYP, HECYNIECTBYIOIINX 00HEKTOB https://m.edso0.ru/88672358
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1 bubmorexa LJOK
https://m.edso0.ru/8867252e
3 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJICTBUS U3 HUX. 1 Bu6mmorexa [IOK

Cmapmosas koumpoavhas paboma

https://m.edso0.ru/8867209¢c
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N300paxkenue ceueHuil nupamuibl, Kyoa v pu3Msl,
KOTOpbIE TPOXOAT yepe3 ux pédpa. M3o0paxenue

bu6nuoreka [IOK

o nepeceueHus MOJyYEHHBIX IIOCKOCTEl. PackpanBanme https://m.edso0.ru/88672858
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CICACTBUS U3 HUX.

10 CriocoObI 3a/1aHuUs IPSIMBIX U TIOCKOCTEH B Bubnnorexa [JOK

. https://m.edso00.ru/88672b14
npoctparcTBe. O003HAYCHHS MTPSIMBIX M IIOCKOCTEH
N306paxkenue ceueHuit nupamuibl, Kyoa v Mpu3Msl,

1 KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue Bbubnunorexa [IOK
nepeceueHus MOJydeHHBIX IUIOCKOCTel. PackpamuBanue https://m.edso0.ru/88672e0c
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH
H300pakeHre ceueHUi MMpaMuibl, Kyoa U TIPU3MBI,

12 KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue Bbu6anorexa [IOK
nepeceueHus MOJTydeHHBIX TUIOCKOCTel. PackpamuBanme https://m.edsoo.ru/88672c9a
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH
N300pakeHre ceueHUi MUpaMuIbl, Kyoa U TIPU3MBI,

13 KOTOpBIE MPOXOAT yepe3 ux péopa. M3o0paxenue Bu6mnuorexa [IOK
nepeceueHus MOJTydeHHBIX TUIOCKOCTel. PackpamnBanme https://m.edso0.ru/88672f38
MOCTPOCHHBIX CCUCHHH Pa3HBIMH [BETAMH

. bu6muoreka [JOK

14 Merton cre0B it TOCTPOSHUS CeUEHUN https://m.e ds;}).ru 138672358

15 Merton cnenoB st TOCTpoeHus ceueHnil. CBoicTBa Bbu6muorexa IIOK
nepecedeHmi MPSIMBIX U IJIOCKOCTEH https://m.edso0.ru/88673064

16 Meron cnenoB Ais MocTpoeHus ceueHuid. CBoWcTBa Bu6mnunoreka LIOK
NepeCeUeHM MPSIMBIX U IJIOCKOCTEH https://m.edso0.ru/88673794
[TocTpoenue ceueHuii B mupaMue, Kyoe 1o TpéM Toukam

17 Ha péopax. Co3/iaHre BEIHOCHBIX YepTeKeil U 3amich buGmuorexa [IOK

1aroB MOCTPOCHU A

https://m.eds00.ru/88673794
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[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam

18 Ha péopax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aITUCh bubmaorexa LIOK
' https://m.edso0.ru/886738fc
IaroB MOCTPOCHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
19 Ha péopax. Co3iaHre BEIHOCHBIX YePTEKEH U 3amich buGnuorexa LIOK
' https://m.edso0.ru/88673a78
I1arOB MOCTPOCHHS
[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKkam
20 Ha péopax. Co3iaHre BEBIHOCHBIX YEPTEKEH U 3amicCh buGnuorexa LIOK
i https://m.edso0.ru/88673bae
I1arOB MOCTPOCHHUS

21 [ToBTOpenue mnanumerpuu: Teopema o Bu6nmorexa [TOK
HPOMOPIMOHATBHBIX OTpe3Kax. [101001e TpeyroIbHUKOB https://m.edso0.ru/88673d52
[ToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl

22 B CCUCHHUAX Ha BHIHOCHBIX uepTexax. cTopus pazButus Bubmorexa HOK

' https://m.eds00.ru/8867400e
TUTAHUMETPHUH U CTEPEOMETPUU

93 KontponbHas padota "AKCHOMBI CTEPEOMETPHH. bu6mmroreka [IOK
Ceuenus" https://m.edso0.ru/88672b14
B3anmMHoe pacronokeHune NpsMbIX B IPOCTPAHCTBE.

24 CkpeuuBatoiuecs npsiMele. [Ipu3naku Bu6mnuorexa [IOK
CKPEIIUBAIOIIUXCS MPSIMBIX. [lapaiensHbie mpsMbie B https://m.edso0.ru/8867337a
MIPOCTPAHCTBE
Teopema 0 CyIIecCTBOBaHUM U €IUHCTBEHHOCTH MPSIMOI
NapaJuleJIbHON JaHHOU IIPSIMOM, POXOIAIIEN Yepes

25 TOUYKY IPOCTPAHCTBA U HE JIEKAIEH Ha TAaHHOU MPSIMON bubmmorexa LJOK

' https://m.edso00.ru/88672b14
JlemMa 0 TiepeceueHIH MapalIeIbHBIX TPSMBIX
MJIOCKOCTBIO
[TapamiensHOCTE TpeX NpsAMBIX. Teopema o TpEX
bubnunoreka LIOK
26 NapauIeIbHBIX IPAMBIX. Teopema 0 CKpelBatoInXCs

IIPSIMBIX

https://m.edso0.ru/8867337a
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[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA

27 napajuieIbHOTO MPOSKTHPOBaHus. M300paxeHne pa3HbIX bubmaorexa IIOK
. ) https://m.edsoo.ru/8867445a
buryp B mapayuieaIbHON MPOCKIIHN
LenTpanbHas mpoekuus. YTroj ¢ COHApPaBICHHBIMU Bu6mmorexa [{OK
28
CTOpOHaMH. YTOJ MEXIY MPSIMBIMU https://m.edsoo.ru/886745fe
29 3amauun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHKE, CBSI3aHHBIE C Bu6nuorexa LIOK
PacIoIoKEHHEM IIPSIMBIX B IIPOCTPAHCTBE https://m.edso0.ru/88674860
[ToHsATHS: MTapaJUIETLHOCTD MPSIMOM H IIIOCKOCTH B
30 npoctpancTse. [Ipu3Hak mapayuieIbHOCTH MPSIMOI U Bubnunoreka LIOK
riockoctd. CBOMCTBA MapajlIeIbHOCTH TIPSMOM U https://m.edsoo.ru/88674a22
TUIOCKOCTH
I'eomerprueckue 3a/1a4n Ha BHIYUCICHUE U
31 JI0Ka3aTeIbCTBO, CBS3aHHBIC C NMaPaUICIBHOCTBIO MPSIMBIX Bubmorexa HOK
L https://m.edsoo.ru/88674a22
U TJIOCKOCTEN B POCTPAHCTBE
[MocTpoenne cedeHus:, MPOXOISIIETO Yepe3 JTaHHYIO
32 IPSIMYIO Ha YEPTEKE U NapauIeIbHOro IpYroi npsiMon bubmorexa LOK
; . ’ https://m.eds00.ru/88675288
Pacuér oTHOMIEHNI
[MapannensHas MPOEKINsS, TPUMEHEHHUE JUTS TOCTPOCHHUSI
33 cedeHuni kyoa u napautenenunena. CBoicTBa bubmiorexa LJOK
' https://m.eds00.ru/8867542¢
napaieNienue1a ¥ Mpu3Mbl
34 [MapasnenbHbIe TIOCKOCTH. [IpU3HAKKU MapauIeIbHOCTH Bu6mnunoreka LIOK
JIBYX MJIOCKOCTEH https://m.eds00.ru/88674e78
Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH
35 IUIOCKOCTH, MTPOXOJISALIEH Uepe3 TOUKyY, HE buGmnorexa [IOK
’ . ’ . https://m.eds00.ru/8867473¢
MIPUHAISKATYIO JaHHOW TUIOCKOCTH U CIEJICTBUS U3 Hee
CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O NAapAIJIEIbHOCTH
but6mmoreka [IOK
36 MPSIMBIX TTEPECEYCHUS TIPH MEPECEUCHUH ABYX

napajulebHbIX MIOCKOCTEN TPEThEH

https://m.edso0.ru/8867473e
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CBoiicTBa mapaieNbHBIX MIOCKOCTEH: 00 OTpe3Kax
HapajyIeNIbHBIX MPSMBIX, 3aKIIFOYEHHBIX MEXKIY

bu6nuoreka [IOK

37
napajieIbHBIMU TUIOCKOCTSIME; O ITEPECEUECHUH MPSAMON C https://m.edso0.ru/88675558
JBYMsI TapaJICIbHBIMH INIOCKOCTSIMH
bu6nmoreka [IOK
38 I1 : I1
oBropenue: Teopema [ludaropa Ha miockocTu https://m.edso0.ru/88675684
39 [ToBTOpEHUE: TPUTOHOMETPHS IPSIMOYTOJILHOTO Bubmmoreka LIOK
TPEyroJbHUKA https://m.edso0.ru/88674f90
40 CgoiicTBa Ky0a 1 MPsIMOYTOJBHOI0O Mapauleenueaa Bubmorexa OK
https://m.edso00.ru/88674f90
a1 BeruuciieHue JUTHH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM Bubmmoreka LIOK
napaie/eune e https://m.eds00.ru/8867579c
42 [IepnieHAUKyYIAPHOCTD NMPAMOM U III0CKOCTH. [Ipu3Hak bubnuorexa [JOK
NEPIEHIUKYIIIPHOCTH MPSIMOM M TIOCKOCTH https://m.edso0.ru/88675918
43 [IepnieHAUKyYIAPHOCTD NMPAMON U IIIOCKOCTH. [Ipu3Hak bubanoreka [JOK
HEePICHAUKYISPHOCTH MPSIMOU U IIOCKOCTH https://m.edsoo.ru/88675abc
Teopema o CyIIeCTBOBAaHHHU U SIMHCTBEHHOCTH HPSIMOM,
44 HPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U buGnmorexa [IOK
5 https://m.edso0.ru/88675918
HEePIEHIUKYISPHOM K IOCKOCTH
45 [110CKOCTH ¥ NEPIEHIUKYIISPHBIC UM MPSMbIC B Bubmmoreka LIOK
MHOTOTpaHHHKaX https://m.edso0.ru/88675918
16 TT10CKOCTH ¥ TIEPIIEHIUKYIISIPHBIC UM TIPSIMBIE B Bu6morexa LIOK
MHOTOTpaHHHKaX https://m.edso0.ru/88675918
[lepnennukynsip u HaknoHHas. [loctpoenune bubmuoteka [IOK
47
HEPIEHINKYIIApa U3 TOYKU Ha MPSIMYIO https://m.edso0.ru/88675f44
HepHeHI[I/IKy.Hﬂp M HAKJIOHHAaJ. HOCTpOGHI/Ie Bubnuoteka 1HOK
48
NEePICHANKYIISIPA U3 TOUYKU HA TPSMYIO https://m.edso0.ru/88675918
49 Teopema o Tpéx mepneHAUKYIsIpax (mpsmast 1 o0paTHas) Bubmuorexa HOK

https://m.eds00.ru/88675918
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bub6nmoreka IIOK

50 T & 0
eopemMa o TpEX MepreHauKysgpax (mpsmasi u oopaTHas) https://m.edso0.ru/88675d32
51 VYros Mexay CKpelrMBarOIUMUCS PSIMbIMU Bubnnorexa [JOK
https://m.edso0.ru/8al407e8
[Mouck neprneHAnKyISIPHBIX TPSMBIX C IIOMOIIBIO Bu6nuorexa LIOK
52 .
HEePICHANKYIISPHBIX UIOCKOCTEH https://m.edsoo.ru/8a1415b2
53 OpToroHanabHOE TPOSKTUPOBAHUE Bubmorexa HOK
https://m.edso0.ru/8a141940
[Toctpoenue ceueHuii Kyda, mpU3MbIL, TPABHIBLHOM bubnnoreka [JOK
54 o
HPaMHUIBI C TIOMOIIBI0 OPTOTOHAILHON MPOSKIHU https://m.edsoo.ru/8a141b34
[TocTpoenue ceuenuii ky0a, IpU3MBbI, MPABHILHON bubmmorexa [JOK
55 .
MUPAMHUJIBI C TIOMOIIBI0 OPTOrOHAILHOMN IPOEKIIHU https://m.edso0.ru/8a140f86
56 [Tpu3HaKk neprneHAuKyYIIPHOCTH MPSIMOUN M IUIOCKOCTH KaK bubmmoteka [JOK
CJICZICTBHE CUMMETPUHU https://m.edsoo.ru/8a140f86
57 [IpaBunbHbIle MHOTOTrpaHHUKH. Pacy€r paccrosiHuii ot bubnmnoreka HOK
TOYKH JI0 TNIOCKOCTH https://m.edsoo0.ru/8al141b34
58 [IpaBunbHbIe MHOTOrpaHHUKH. Pacu€r paccrosiHuii ot bubnmnoreka HOK
TOYKH JI0 TNIOCKOCTH https://m.edsoo.ru/8a1416d4
59 CuMMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. bubmuoreka [IOK
DJIeMEHTBI CHMMETPHH TIPABUIIbHBIX MHOTOTPaHHUKOB https://m.edsoo.ru/8a1416d4
60 CumMmMeTpHs B IPaBUILHOM MHOTOTPaHHUKE:CUMMETPHUS bubmmnoreka HOK
NPaBWIbHBIX MPU3M,CUMMETPHUS IPABUIBHOM MUPaMUIbI https://m.edsoo.ru/8a1416d4
61 CnBur no HenapaJyIeIbHOU NMPAMON, U3BMEHEHUE bubnmnoreka [JOK
paccToOsTHUM https://m.edsoo.ru/8a1410a8
62 KontponbsHast padota "B3anMHoOe pacronioKeHne mpsiMbIx Bubnunoreka LIOK
¥ IJIOCKOCTEH B MPOCTpaHCTBE" https://m.edsoo.ru/8a1410a8
[ToBTOpEHME: YTroi MEXKAY MPSIMBIMU Ha TUIOCKOCTH,
63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa bubnmorexa LIOK
’ https://m.edsoo.ru/8a1410a8
KOCHHYCOB
. but6mmoreka [IOK
64 [ToBTOpEHME: Yo MEXKAY CKPEHIMBAIOIUMHUCS PSIMBIMA

https://m.edsoo0.ru/8a141c88
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B IIPOCTPAHCTBE

65 ['eoMeTpruecKre METO/Ibl BBIYUCIICHHS YTiIa MEXTY Bubanoreka LIOK
IPSMBIMH B MHOTOTPAaHHUKAX https://m.edsoo.ru/8al41ddc
66 JByrpanubiii yroj. CBONCTBO JTUHEHHBIX YIJIOB bu6mmorexa LIOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/8al4lefe
67 [Tepnienqukynspubie miockocTr. CBONCTBA B3aUMHO Bubnuorexa LIOK
HEePICHAUKYIISPHBIX IIOCKOCTEH https://m.edsoo.ru/8a142368
[pu3HaK neprneHIuKyIIPHOCTH TIOCKOCTEH; Teopema o
68 IPSMOI MepecedeHust IByX IIOCKOCTEH buGnuorexa LIOK
. https://m.edsoo.ru/8al420ac
HEPIEHIMKYISPHBIX TPETHEH TIOCKOCTH
69 [psAMOYTOJIbHBIN TApaUICICHIIET; Ky0; H3MEPEHHS, Bubmnoreka LIOK
CBOMCTBa MPSAMOYTOJIBHOTO TapaUIe/Ienuea https://m.edsoo.ru/88671af2
70 Teopema 0 AMaroHanu NPsIMOYTrOJIBLHOTO bu6mmroreka [IOK
napajie/ielie/a u CieJCTBUE U3 Heé https://m.eds00.ru/88671ca0
7 CrepeoMeTprUeCcKUe U MPUKIIAIHBIC 331a4H1, CBI3aHHBIC Bu6morexa LIOK
CO B3aWMHBIM PACIIOJI0KEHUEM MPSAMBIX U TUIOCKOCTH https://m.edsoo.ru/88671ca0
79 [ToBTOpEHHUE: CKPEIIUBAIOIINECS IPSIMBIE, apalieIbHbIC Bubmmoreka LIOK
IUTOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX https://m.edsoo.ru/88671dea
IMapa mapaieapHbIX TUIOCKOCTEH Ha CKPEIIUBAOIINXCS - [OK
HOIMOTEKA
73 HPSAMBIX, PACCTOSHUE MEKIY CKPELMBAIOIIMMUCS https://m.eds00.ru/88671f20
TPSMBIMH B TIPOCTBIX CHUTYaIUSIX
24 PaccTostHrE OT TOYKH 710 TIIOCKOCTH, PACCTOSTHHE OT Bu6morexa LIOK
TIPSIMOM 10 TUTOCKOCTH https://m.eds00.ru/88672358
75 BbrumciieHne pacCTOSHHM MEKIY CKPEIMBAIOIIMMHUCS Bubmmoreka LIOK
IPSMBIMH C TIOMOIIBIO TIEPIIEHANKYISPHON ITIOCKOCTH https://m.edso0.ru/8867252e
TpéxrpanHsblil yroJyi, HEpaBEHCTBA JII TPEXTPAHHBIX
76 yrioB. Teopema [Iucgaropa, Teopembl KOCHHYCOB U buGnuorexa [IOK

CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

https://m.eds00.ru/8867209c
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77 DneMeHTHl ChepruIecKoil FTeOMETPUH: T€0Ie3UNIECKIE Bu6nunorexa LIOK
JIMHUH Ha 3emIie https://m.edso0.ru/88672858

78 KoHnTtposnbnas padota "Yribl u paccTosHUS" ﬁggi?/ﬁée%asgo(.)rﬁls 8672b14
Buipl MHOTOrpaHHUKOB,pa3BepTKa MHOTOIPaHHUKOB.

79 Kparyaiimive myTd Ha OBEPXHOCTH ﬁgg;?;;;ee%z(iorﬁlw 67260c
MHororpanHuka. Teopema Ditsiepa — '
[Mupamuna:n-yronsHas nupamuaa. [IpaBunbHas u

80 yceueHHas nupaMmubl. [IpaBuibHas nupamuaa. Tatpasap. bubmmoreka [JOK
CBoiicTBa pebep 1 OOKOBBIX TpaHel PaBUIIbHOM https://m.edso0.ru/88672c9a
OUPaAMUJIBI.

IIpusma: n- yronbHasg npusma. [Ipsimast u HakJIOHHAA
81 H;)I/ISMH. Hp};ll;I/IHbHaﬂ H%HSMa.E(f)KOBa;I U TIOJTHAs bubmmorexa HOK
https://m.edso0.ru/88672f38
MOBEPXHOCTh TPU3MBI
Boinykible MHOrorpanHuku. Teopema Ditnepa. Bubmuotexa LOK

82
Hpencrapnerue o mpaBuITLHEX https://m.eds00.ru/88672358
MHOTOTpaHHHKAX : OKTa3P,T0I€Kad AP, HKOCAIP

o | LmmSommh nmcpmacem ok s B 10K
OOKOBOM TOBEPXHOCTH MPSMOI IPU3MBI. https://m.eds00.ru/88673064
[Tnomaas 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH

84 NPaBHJIbHOM MTUPAMHUJIBI, TEOPEMA O TUIOIIAIN YCEUCHHOM bubmorexa HOK

https://m.eds00.ru/88673794
MTUPAMHU/TBI

85 KonTtponbHas padota "MHororpaHHUKH" Egg?;/?rfe;iascﬁ)orllf/S 8673794
[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOH

86 BEKTOP,/IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI bubmuorexa [IOK
KOJUIMHEAPHbIC,COHANPABICHHBIC M IPOTHBOIOIOKHO https://m.edso0.ru/886738fc
HarpaBJIeHHbIE BEKTOPHI.PaBeHCTBO BEKTOPOB.

87 JleiicTBUs ¢ BEKTOpaMH :ClI0KeHue BeKTopoB. Cymma bubmuotexa [JOK
HECKOJIBKUX BEKTOPOB.CBOICTBA CII0KEHUS BEKTOPOB. https://m.edsoo.ru/88673a78

88 JlelicTBUS ¢ BEKTOpaMH: BBIYMTAHHE BEKTOPOB bubmuoreka [IOK



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78

https://m.edso0.ru/88673bae

89 [IpaBuio napaienenumena 1 bubmorexa LIOK
https://m.eds00.ru/88673d52

90 JleficTBHs ¢ BEKTOpaMK: Y MHOKEHHUE BEKTOPA HA YUCIIO. 1 Bu6muoteka [JOK
CBOICTBO YMHOXCHHSI BEKTOpA HA YHCIIO https://m.edso0.ru/8867400e

91 E:;[II}EZI—CIali)cl)il\:)chTIzHTegeiB;zIli:g;g?l"fggggﬁ:i pasJioKeHun 1 bubmmorexa [IOK
- https://m.edso0.ru/88672b14

BEKTOpA 10 TPEM HEKOMILJIaHAPHBIM BEKTOpam

92 VYron mexay BekTopamu. CKalXsipHOE TPOU3BEICHNE 1 bubmmorexa LIOK
BEKTOPOB. https://m.edso0.ru/8867337a

93 Beruncnenue yriza Mexay BEKTOpaMu B IPOCTPAHCTBE 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/88672b14

94 [IpsimoyrosbHas cucreMa KOOpAUHAT B 1 Bbu6mmotreka [JOK
npocrpancTBe. KoopauHaTel BEKTOpa https://m.edsoo.ru/8867337a

95 CBsI3b MEXK/Ty KOOPIMHATAMU BEKTOpA M KOOPJHHATAMHU 1 bubnmorexa LIOK
TOYEK. https://m.edso0.ru/8867445a

96 [IpocTeiiiine 3a1auu ¢ BEKTOPaMH 1 BH6H_HOTeKa LOK
https://m.edso0.ru/886745fe

97 [Mpocreiitine 3a1a4u ¢ BEKTOPAMU 1 Bubmorexa OK
https://m.eds00.ru/88674860

98 O0o0mIeHre 1 cucTeMaTu3alys 3HaHUH 110 TeMe 1 bubnmorexa LIOK
"TlapamuiebHOCTh B IPOCTpaHCTBE" https://m.edsoo.ru/88674a22

99 O00011eHne 1 cUCTEMaTU3aLMS 3HAHUI 110 TEME 1 but6mmoreka [IOK
"TlepneHIMKYISIPHOCTH B IPOCTpaHCTBE" https://m.edsoo0.ru/88674a22

bubmuoteka [IOK
100 Wrorosast KoHTpOJbHASA paboTa 1 https://m.e dS(I)_E).ru /88675288

bu6muoreka [IOK
101 HtoroBast KoHTpoJIbHAs paboTa 1 https://m.e ds;f).ru 18867542¢
102 O060011eHe U cUCcTeMaTU3alusl 3HAaHUN 1 Egggﬁ;ﬁ?;;i?ﬁm 8674678

OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KIIACC

Ne
aTan3y4eH JIeKTpOHHbIeUGPOBBICOOPa30OBaTEIbHBICPEC
n/ Temaypoka KoanuyecrBoyac A y P bp P P
ust ypchI
n OB
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
9 [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOM, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoenpousseneHue 1
8 JInHeliHbIEHEpaBEHCTBA, 1
JIMHENHOENPOrpaMMHUPOBAHUE
9 JIuHeliHbICHEPABEHCTBA, 1
JMHENHOENPOrpaMMHUPOBaHNE
10 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXy NPSIMBIMA B MHOTOI'paHHUKAX
1 AHanUTHYECKHE METOBI pacuéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHUKax




dopMyia pacCTOSIHUA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTosstHUM OT TOUYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTpoabHnaspabora
"AHanuTuyeckasreomeTpus"”

16 CeueHUSIMHOTOTPAaHHUKOB:
CTaHJAPTHHIEMHOTOTPAaHHUKH

17 CeueHUSIMHOTOTPAaHHUKOB: METO/ICIIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MJIOCKOCTH, TIEPECEUEHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOIIIUMHUCS
IPSIMBIMHU
[TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:

99 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKysipHBIE IPSMBIE U TNIOCKOCTHU:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:




BBIYUCJICHUA OJIMH B MHOI'OI'PaHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100U

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[ToBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

34

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

[IpuxnagHele 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BhEMA MPSIMOYTOILHOTO




napajujicjicnmicaa

35 OO0BEMIIPAMONTIPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpukiagHeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeeIEHHOTO HHTETpaJa.
O0BbEMHAKIIOHHOUITPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeeIEHHOTO HTETpaJa.
O0BEMIIUPaMUIBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMamMH MUpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBEMBI

44 Ten", CBI3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
TIPU3MBI

45 [Ipuknanueie 3axaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUA A0 TIOCKOCTH

47 KonTtponbraspabora




"O6pEMMHOTOrpaHHHKA"

HI/IJ'II/IHI[pI/I‘IeCKaH IOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoi HUIHHAD.
[Tnomank MOBEPXHOCTH LMIMHIPA

50 KoHundeckast TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 Yceuénnslii konyc. M300paxeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U TOJTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpHruecKkue 3aJauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYyCa
CrepeomMeTpruYECKHE 3a/1a4l HA

56 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUYCHUN IIWIMHIPA, KOHYyCa

57 [Ipuknagubie 3a1a9u, CBsI3aHHBIE C
ITUTHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

59 Cdepa u map

60 [Tepeceuenne cdepsl u mapa ¢




riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n3o0paxeHuemapa

61

62

63

[Mepeceyenue chepsl u mapa ¢
iockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Bu 1 n3o0paxeHuemnapa

VYpasuenue chepsl. [Lmomans cdepsl u e€
yacTei

Cummetpusicdeps! U mapa

64

CrepeomeTpHruecKue 3a1a4u Ha
JOKa3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM X
CEUYEHHU TIOCKOCTHIO

65

66

67

CrepeoMeTpuuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHUEC, CBA3aHHBIC
co cepoit 1 mapom, IOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
noxoous

68

Pazmuuanbie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOTI'OI'paHHUKOB

69

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"
3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

71

Kontponbnas padora "Tena u




IIOBEPXHOCTHU BpaleHus"

72

73

O06BeéM muuHapa. Teopema 06 00bEME
PSIMOTO ITUIHH]IPA

Brruncnenrie 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpEMKOHyCa

74

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeoMeTpHUuecKUe 3a]a4i, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

[Tpuknagaeie 3agaun 1o Teme "OOBbEMBI 1
IJI0IaAu oBepXHOCTEN Ten"

77

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTro CETMEHTA U IIapOBOTO
CEeKTopa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
TUIOMIAIBIO C(hephl.

COOTHOMICHUSAMEK AYTUIOIAIIMUTIOBEPXHO
cTeil 1 00BLEMaMHUIIOAOOHBIXTEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeomMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TEl U IUIOMIACH
IIOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann




MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

81

82

83

JBmxenus npoctpancTBa. OTOOpaKeHHUS.
JBukenwust u paBeHCTBO (uryp. OOmime
CBOMCTBA JBIKCHUI

Buapl nBukeHuUit: napajuiebHbIN EPEHOC,
[EHTpaJIbHasi CHMMETPHS, 3epKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus nomoowus. [Ipsmas u
cdepa Ditnepa

84

85

86

87

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0B Kypca reomerpun 10-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 mousTHii u
MeTo10B Kypca reometpun 10—-11 knaccos,
cUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reometpun 10—-11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moTopenue 11 mousTHi 1
MeTOI0B Kypca reometpun 10—11 knaccos,




cucreMaTusamus 3Hanui: "Oo0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHH U
MeTOoJ10B Kypca reomerpuu 10-11 knaccos,
cucreMaTu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBropeHue 11 moHsATHI 1
MeTo10B Kypca reomerpuu 10-11 kmnaccos,
cucTteMaTusanys 3Hanui: "Ihomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T
O6o6maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucTteMaTusanys 3Hanui: "Thiomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

I/ITOFOBaHKOHTpOJILHaSIpa6OTa

94

95

96

NroroBaskoHTponbHasgpadboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

HcTopust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX




WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

101

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)KECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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