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MNOACHUTEJBHASA 3AIINCKA

["eomeTpust ABIAETCS OJHUM K3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OIIEro
oOpa3oBaHHs, TaK Kak OOECTeUYnBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
CCTECTBCHHO-HAYYHOH HAINPABICHHOCTH W TPEAMETOB TYMaHUTAPHOTO ITUKJIA.
[ToCcKOJIBKY JJOTHYECKOE MBIILICHHE, (OPMHUpYyEMOe MPU U3YICHHH 00yJarOIIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHH, IPH J0KAa3aTCIIbCTBE TEOPEM M IOCTPOCHHHU
ICIOYKH JIOTHUECKUX YTBEPIKICHHUH TP PEIIEHUN T€OMETPUIECKUX 3314, YMEHUE
BBIJIBUTaTh W OINPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCSA IPH
peIIeHNH 3aa9 eCTCCTBEHHO-HAYYHOTO [UKJIA, B YaCTHOCTH (PM3HYCSCKUX 3a/1a4.

Jliist peanu3anuu padodeii IporpaMMbl UCITONIB3YETCS:

Homep yuebnuka u3 ABTOp, Ha3BaHHWE, WU3AATEIHCTBO CpoK HUCTIOIB30BAHMS
benepanbHOTO yueOHUKa yaeOHUKa
nepeyHs: y4eOHUKOB

AtaHacsaH /1.C., Bytysos B.®., Kagomues C.b. | JTo 25 cenrsops 2025
1.13.4.1.2.1. n ap. MatematumKa: anrebpa n Hayana roaa
MaTeMaTM4YecKoro aHanaunsa, reoMmeTpums.
reometpua (10 -11 knacc)-AO

«MN3patenbcTBo «lpocseweHmne»,2023

[ens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN 00yUarOUUXCcs MPU U3YYEHUN
reOMETPUHU, KaK COCTaBISIONMIed TmpeaMeTHoW obnactu «Maremartuka u
nHpopMaTHKa» yepes o0ecrneueHrne BO3MOKHOCTH MMPUOOPETEHUS M UCITOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIelU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPodecCHOHANIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMH 3a3JayaMU Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U YCUITMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TMPENCTaBICHUs O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX OMNHUCHIBATH M H3Yy4aTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUpPa, 3HAHUE MOHATUITHOTO ammapara o pa3iaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpuu;

dbopMupoBaHre  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TMOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,



dbopMynl U yMeHHE MX NPHUMEHSTb, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOIUThH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHNE YMEHHUs PACIIO3HABATh HAa YepTekKax, MOACIAX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla Bpall€HUs, KOHCTPYUPOBaTh TI'€OMETPUYECKHUE
MOJENH;

¢bopMupOBaHHE TOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHHME TMOHMMAHUS POJM AKCUOMATUKHU TPHU
MIPOBEJCHUN PACCYKIACHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
peLIeHus, YMEHHUSI UX IPUMEHSITh, IPOBOJINUTD JOKA3aTEIbHBIE PACCYKICHUS B XO1€
pELICHHs] CTEPEOMETPUYECKHX 3aJa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME HHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00yUaromMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEIHLCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (YHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JIPYTHUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMi, HCCIIEIOBAaHHS ITOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIepKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTcsa: «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHME «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 TojaMm oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yjbTaTaM ocBoeHuss DeaepanbHON padboueit
POrpamMMbl, paclpeleiEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yUaroIIuecs
oOpamanuch HEOJAHOKPATHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
F€OMETPUYECKUMH MOHATHIMHU U HABBIKAMHM MOCIEA0BATEIBHO U OCTYIATEIbHO, C
COOJIIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO



CHCTEMY T'€OMETPHUSCKHUX TPECTABICHUN 00YyJarOIINXCs, PACIIHPSS U yTITyOJIss
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUHN Ha yIIIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3marth  ychmoBHS s AuddepeHnuanuu  o0ydeHHUs, IMOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTENBHBIX MPOrpaMM, OOECHEUUTh YIIIyOJIEHHOE
H3YYCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro peamera «MaTteMaTukay;

IOJITOTOBUTH OOYYAIONIMXCA K MPOJOJDKCHHIO HM3yYCHUS MaTCMaTHKH C
yuétoMm BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o0ImuM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha YriIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MapaLIEIIbHOCTD TPEX MPSIMBIX, APAJUIETbHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: IapaljieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IPSAMBIE MapajuIeibHbIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXIpaHHbI U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW IMHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpPHs IIPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoXKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa W mapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: MapaulebHBIM MEpEeHoc,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBICHUN, MPOICIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHS TPUMEHSATh MAaTeMAaTHUYECKHEe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK Ui pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATSILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXJIy MOHATUSAMH, (POopMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOU CYXACHUA C CYXICHUAMH APYIHX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIKMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaH/IHOM U UHIAUBUIYATHHOU
paboThl MpU pelIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4ECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIHPOBAHHBIM  YyYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY HPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHU, BBINOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHUWA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBaTh pealbHBIC CUTYAIlMd, MPUMEHSITh U3YUYCHHBIC TOHATHS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IWJIWHIPUYICCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUsI KOHYCa (MapauieNbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHATh TeOMEeTpuueckre (aKThl ISl PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HaumeHnoBanue KoumnuectBo yacos
11/-11 PAACIOB 1 TEM Bcero Konrpoabubie | Ipakruteckue | po...rorenpupre 3aJa4u
NMPOrpamMMbl padoThI padoThI
- (opmupoBaTh aOCTPAKTHOE MBIIICHHE,
- pa3BuBaTh y 00y4aronMXcs MPOCTPAHCTBEHHOE
BOOOpa)XEHHE U JIOTUYECKOE MBIIUICHHE ITyTeM
1 Bsenenne B 23 1 CUCTEMAaTUYECKOTO U3y4YEeHUs CBOWCTB
CTEPEOMETPHUIO reoMeTpUUecKuX (Uryp B MpOCTPaHCTBE;
- (opMHpOBaTh 3CTETUYECKOE OTHOLIEHUE K
MHUpPY, BKJIIOYas ACTETHKY ObITa, HAy4yHOTO U
TEXHUYECKOI'0 TBOPYECTBA
Bzanmnoe - pa3BUBaTh IPOCTPAHCTBEHHOE MBIILIEHUE, KaK
2 pAacIIoNIO;KEHUE MPAMBIX 6 1 IpoLecc Co3JaHusl, ONEePUPOBaHUS 00pa3aMu U
B [IPOCTPAHCTBE OpUEHTAllMM B peaJbHOM U BOOOpakaeMoM
TlapaniensHocTs IIPOCTPAHCTBE IPHU PEIICHWU Pa3IMYHOrO THUIA
3 IPSIMBIX U IIJIOCKOCTEN B 8 3aj1a4, 1a0OpaTOpHbIX paboT;
- -popMupoBaThH MHPOBO33PEHHUE,
COOTBETCTBYIOLIIEE  COBPEMEHHOMY  YPOBHIO
[TepneHANKYISAPHOCTD PA3BUTHA HAYKH;
4 NPAMBIX H IIOCKOCTEH B 25 - BOCIHTBIBaTH  TPYIOJIIOOHE,  YIOPCTBO,
IPOCTPaHCTBE aKKypaTHOCTb M  ILIEJIEYyCTPEMIEHHOCTh IIpU
BBINIOJIHCHUH 3a/IaHUM;
- opMUpOBaTH KPUTUYHOCTH MBIIILJICHUS,
5 VYribl 1 paccTosTHUS 16 1 YMEHHE pacCIIO3HaBaTh JIOTHYECKHU
HEKOPPEKTHBIE BBICKA3bIBAHMS, OTINYATh
TUIIOTE3Y OT (haKTa




MHororpaHHuKH

- pa3BHBaTh MPOCTPAHCTBEHHOE MBINUICHHUE, KaK
npoIecc CO3JaHus, OMEPUPOBAHMS O0pazaMu U
OPHCHTAIlMU B pPEATbHOM M BOOOpaKacMOM
NPOCTPAHCTBE NPU PEIICHUW Pa3IMYHOTO THIIA
3a/1a4, J1abopaTOPHBIX padoT;

- (opmupoBaTE OTBETCTBEHHOE OTHOIICHUE K
OOy4YeHHIO, TOTOBHOCTh W CIIOCOOHOCTH K
CaMOPa3BUTHIO " caMo00pa30BaHMUIO,
CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY
0o0pa30BaHWI0  KaK  yCJIOBHIO  YCIICIIHOW
npodeccuoHaIbHON u 00II1eCTBEHHOM
NESTETHbHOCTH;

- BOCIIMTAHHE TBOPYECKOTO CTHJIS MBIIUICHUS,
BKITIOYAIOIIET0 B ce0sl  COOOpa3UTEIILHOCTD,
HAOJII01aTeIbHOCTD, XOPOIIYIO MaMsTh, OCTPBIT
riazomep, paHTazuio, BHUMATEIBHOCTD.

Bexkrops! B
MIPOCTPAHCTBE

12

-popmupoBanue YMEHUs OIIepUPOBATH
MNOHATUSMU T'€OMETPUYECKOTO MecTa TOYEK B
IPOCTPAHCTBE, ypaBHEHHUSI burypsi B
KOOPJMHATHOM TPOCTPAHCTBE; BBIBOJAUTH W
UCTOJIb30BaTh YpaBHEHUE MJIOCKOCTH;

-bopmMupoBanre  ymMeHHS ~ TOHUMATh |
UCTIOJIB30BaTh ~ MaTeMaTHUECKHE  CpelCTBa
HATJSIIHOCTH:  YepTeXH, Tpaduku, TaOIHIIbI,
Jrarpamma, IPUMEHSITh TOJy9YCHHBIC 3HAHUS KaK
Ha YpOKax, TaK ¥ BO BHEYPOUHOU JCSITETLHOCTH;
-opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K
0o0y4eHHI0, TOTOBHOCTH K CaMOpPa3BUTHIO,
camMo00pa30BaHHUIO; OCYILIECTBIIATH
KOHCTAaTHPYIOIIMH W TMPEIBOCXHIIAIOIINIA




KOHTPOJIb 1O PE3ylbTaTy H IO CHOCO0Yy
INEUCTBUSL.

-popMHpoOBaHHE YMEHUS ONPENENATh MOHATHS,
CO3/1aBaTh 000011eHus, yCTaHaBJIMBATh
aHAJIOTMH, KJIaCCU(ULIMPOBATH;

[ToBTOpEHME,
-pa3BUBaTh FOTOBHOCTh K CaMOOOpPa30BaHUIO U
o0o01ienue u 5
. pPEUICHUIO TBOPYECKUX 3a4ay, BOCIIUTHIBATH
CUCTEMAaTH3aIVsl 3HAHUH
KYJIbTYpPY NOBEJCHUS HA YPOKE;
-(opMHUpOBaHHE IIPOCTPAHCTBEHHBIX
OTHOIIEHUH MEXTy 00bEKTaMHU.
OBILEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




11 KJIACC

HaumenoBanue @ KoaudecTBo yacos
Nen/m | pasienoB H TeM Kounrpoabnbie | IlpakTuueckue
Bcero BocnurarteabHbIE 3321241
NnporpamMmMsl padoThI padoThI
-opMHpOBaHKE BaXKHEHIIICH MaTeMaTHIECKON MOIeTTH
JUTSL OTTMCAHUSL U U3YYEHHS Pa3HOOOPa3HBIX PeaslbHbIX
CUTyalluli C MOMOIIBIO YPABHEHUsS, CAMOCTOSATEIIBHO
CTaBUTh HOBbIE yueOHBIC LIETHU U 33/1a4U;
=(gopmMupoBaHUe yMEHHsS ONEPUPOBATH MOHATUIMU
F€OMETPUYECKOTO MeCTa TOYEK B HPOCTPAHCTBE,
1 AHanmrraeckas 15 1 ypaBHEHHsI (UTYpPBl B KOOPAWHATHOM IPOCTPAHCTBE;
TeOMEeTpus BBIBOJUTH U UCIIOJIb30BAaTh YPaBHEHHE INIOCKOCTH;
-(opMupoBaHrUE yMEHHS MOHMMATh U HCIOJIb30BAThH
MaTEMaTHUYECKUE CpPEJCTBA HAIVIHOCTU: YEPTEKH,
rpajuxu,  TaOMUIBL, ~ OUMarpaMMa, — [NPUMEHSTh
IIOJIyYCHHBIE 3HAHUS Kak Ha YpOKax, Tak U BO
BHEYPOUYHOU JEATEIIbHOCTH;
-popmMupoBaHre  yMEHHS ~ ONpEeAeNsATh  MOHATHS,
co3naBath OOOOIIEHUS, YCTaHABIMBATh AHAJIOTHH,
[ToBTOpEHUE, KJIaccu(UIUpPOBaTh;
o0o01m1eHne u -pa3BUBaTh TOTOBHOCTb K CaMOOOpa30BaHUIO U
CHCTEeMaTH3alus 15 . PELICHUIO TBOPYECKUX 3a/1a4, BOCIIUTHIBATH KYJIBTYPY
3HAHUU IIOBEJICHUS Ha YPOKE;
-opmMupoBaHUEe MPOCTPAHCTBEHHBIX OTHOIICHUM
MeX1y OOBEKTaMHU.
OGBEM -opMUpOBaHNE HE3aBUCUMOCTD CYKICHU;
3 17 1 -OopMUpPOBaHKE YMEHHS YCTAHABIUBATH MPUYUHHO-
MHOTOTpaHHHKa

CJIICACTBCHHBIC CBsi3HU, CTPOUTDH JOIH4€CKOC




paccyxJIeHue, YMO3aKIJIIOUEHUE (MHIyKTHBHOE,
JeTyKTUBHOE U 110 aHAJIOTUH) U JIeTaTh BEIBOJIBI,
-popMupoBaHHE YMEHUSI COOTHOCHUTH MOJYYCHHBIN
PE3yNbTAT C IOCTABICEHHOM 11EIIbIO;

-popMupoBaHne wWHTEpeca K W3YYCHHIO TEMBI U
KEJIaHWe TMPUMEHATh NPUOOPETEHHbIE 3HAHUA U
YMEHHUS;

-popMupoBaHHEe  yMEHHS  ONPEACTATh  TOHSATHSA,
co3maBath OOOOIICHUS, YCTaHABJIMBATh AHAJIOTHH,
KJIacCU(UIIUPOBATD;

-popmupoBanue YMEHHUS dbopMynupoBaTh
CcOOCTBEHHOE MHEHHUE..

Tena BpameHus

24

-popMuUpOBaTE  OTBETCTBEHHOE  OTHOIIEHUE K
oOy4eHHI0, TOTOBHOCTH K  CAMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIUU K 00YUCHHIO
Y TIO3HAHMIO;
-opmMupoBaTH YMEHUE KCIIOJIB30BATh TPUOOPETEHHBIC
3HAHMSI B PAKTUUYECKOMN JESITEILHOCTH;
-opMuUpOBaTH UHTEPEC K U3YUCHUIO TEMBI U JKEIaHHUC
IPUMCHSITh PUOOPETEHHBIC 3HAHUS ¥ YMEHUS;
-popMupoBaHHe  MPOCTPAHCTBEHHBIX  OTHOILICHUI
MEXy O0BEKTAMU;

-popMuUpOBaTh YMEHUE BUACTh MATEMATHUECKYIO

3a/1aqy B KOHTEKCTE MPOOJIEMHON CUTYAIINH, B
JPYTUX JTACHUIUIMHAX, B OKPYKAIOLIEH )KU3HU

ITmomraan
MMOBEPXHOCTHU U
00BEMBI
KPYTJIBIX TEJ

-popMupoBaHre yMEHHS YCTaHABIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOe
paccyxJeHue, YMO3aKI4YeHHE (VHIYKTHBHOE,
NEAYKTUBHOE U 110 AaHAJIOTUH) U JIEN1aTh BHIBOJBL;
-popMuUpOBaHHE YMEHUSI COOTHOCHUTH MOJIYYECHHBIN
pe3yabpTaT C NOCTABIEHHOM LIENbIO;




-popMupoBaHne  yMEHHA ~ ONPEACTATh  MOHATHUA,
co3faBaThb OOOOIEHUs, YCTAHABIMBATH AaHAJIOTHH,
KJ1accu(UIupoBaTh;

-pa3BUTUE  MOTHMBOB M HHTEpECOB  CBOEH
[T0O3HABATEIIbHOM AESITEIBHOCTH.

-popmupoBath IEJIOCTHOE MHUPOBO33PECHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYKH U OOIIECTBEHHOM MPAKTHKH;

-popMHUpOBaTH CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA U

6 JIBroKeHus 5 MTOCTPOCHUSA nanbHENIen VHIUBUIYaTbHON
TPAaCKTOPUU Pa3BUBATh HMHTEPEC K H3YUEHUIO TEMBI,
MOTHBHUPOBATH JKEJIAHWE NPUMEHATHh MPUOOPETEHHbBIE
3HaHMSI U yMEHUs, GOpMUPOBATh YMEHHE paboTaTh B
KOJUIEKTUBE U HAXOJAUTh COTJIACOBAHHbBIC PEIICHUSI.
-popMupoBaHre yMEHHS ~ ONpPEAeNsiTh  TOHATHUSA,
co3nmaBath OOOOIICHUS, YCTaHABIMBATh AHAJIOTHH,

[ToBTOpEHUeE, KJIacCU(UIUPOBATD;

7 o0o011eHue u -pa3BUBaTh TOTOBHOCTh K CaMOOOpa30OBaHUIO U
CHCTEeMaTHU3alus 17 PELICHUIO TBOPYECKUX 3aJ]1a4, BOCIIUTHIBATH KYJIbTYpYy
3HAHUU IIOBEJICHUS Ha YPOKE;

-(popMupoBaHUE TPOCTPAHCTBEHHBIX OTHOILIEHUI
MeX1y OOBEKTaMHU.

OBILIEE KOJIMYECTBO

YACOB I10 102

[TPOT'PAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIe TpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapaleIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

IlousThs: MEPECCKArOIMECS IIIOCKOCTH,
nepeCceKarnmmecs npsamMas U 1mioCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
MPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.
O0o03HaueHUS IPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pEopa. M3o0pakeHne nepecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUECHHUN
pa3HBIMHU IIBETAMH

11

N300pakeHune ceueHuil nmupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIYYE€HHBIX IUIOCKOCTEH.
PackpamBanue nocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

12

N300paxenune ceyeHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT YePe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMU [IBETaMHU

13

N300pakeHune ceueHuil nmupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOASAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust




IIOJIYYCHHBIX IIOCKOCTEH.
PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHH I
Pa3sHbIMU LBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYCHUM

15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NpsMbIX U
IIOCKOCTEH

16

Merton ciae0B A TOCTPOCHUS CEUECHHH.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3aIlliCh HIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUS

19

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
ITOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YePTEXKEH W 3aIHCh IIIaroB
MTOCTPOEHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLHUOHANIBHBIX oTpe3kax. [lomodue
TPEYroJbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CEUCHUSX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
TJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsMbix. [lapaniensHble IpsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUH U
€AMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSMOM, IPOXOAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIE)KAIIEH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
mapalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamtensHOCTB Tpex MpsAMBbIX. Teopema
0 TpEX MapaJuIeNIbHBIX NpAMBIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlieIbHOTO
npoekTupoBanus. M3o00paxenne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN




28

enTpanbHas npoekus. Yrou ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXIY IPSIMbIMU

29

3agaun Ha JOKa3aTeabCTBO U
HCClIeIOBaHKE, CBSI3aHHbIE C
PacrosoKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbHOCTU IPSMON U IJIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

31

FGOMeTpI/I‘{eCKI/IC 3aJa4 Ha BBIYHCJIICHHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
MapaJiICJIbHOCTBIO ITPAMBIX U
IUIOCKOCTEHN B IMPOCTPAHCTBC

32

[TocTpoeHue ceueHus, MPOXOASIIETO
yepe3 JAHHYIO NPSIMYIO0 Ha YepTexXe U
MapaJJIEBLHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

33

[TapannensHast npoeKUs, IPUMEHEHUE
JUIS IOCTPOCHUSI CEUeHM KyOa 1
napaenenumnena. CBoiicTBa
napajieJenumneaa u mpu3Mbl

34

[TapannensHele ockocty. [IpusHaku
MapajuIeIbHOCTH JBYX IUIOCKOCTEM

35

Teopema 0 mapajIeIbHOCTH U
€IVMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAAILICH Yepe3 TOUKY, HE




MPUHAIJICHKAILYIO TAHHOM MJIOCKOCTU U
CJIIEICTBUS U3 HEE

36

CaolicTBa napajuieNIbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEN TpeThben

37

CaoiicTBa napauienbHbIX MIIOCKOCTEH:
00 OTpe3Kax HmapayyIeIbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXAY MapaljIeIbHbIMUA
IJIOCKOCTSIMU; O [IEPECEUEHUH MPSAMOH C
ABYMS MTapaJlJICIIbHBIMUA IINIOCKOCTAMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

HOBTOpeHI/IGI TPUTOHOMCTPUA
IpsAMOYT'OJIBHOTO TPCYTOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napauesnenumnena

41

Brruncnenue IMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM TMapaieJenuIe e

42

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPIEHIUKYIIIPHOCTH IIPSAMOMN U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH




Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH

44 4yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIAPHOH K IIIOCKOCTH

45 [TnockocTy 1 NeprneHANKYIIpHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

46 [TockocTH 1 epIeHANKYISPHBIE UM
IpsiIMble B MHOTOTpaHHHUKaX
[lepneHuKyIsp ¥ HAKJIOHHAS.

47 [TocTpoeHne nepneHauKynsapa U3 TOYKU
Ha MPSMYIO
[lepneHuKyIsp U HAKJIOHHAS.

48 [TocTpoeHne neprneHIuKyIspa U3 TOYKH
Ha MpsMYIO

49 Teopema o TpEX neprneHANKyIIpax
(npsimast 1 oOpaTHast)

50 Teopema o TpEXx neprneHAUKYIApax
(npsimast 1 oOpaTHast)

51 VYTos MeXy CKPEeUIMBAIOIIUMUCS
MPSIMBIMH
ITouck neprneHANKYISAPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHAUKYIISIPHBIX
IIJI0CKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceueHuit kyoa, IpU3MBI,

54 MPaBUIBLHON MUPAMHUIBI C TOMOIIBIO

OPTOTrOHAJIBLHOM MPOEKIINU




55

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUABI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH. [1nockocTn
CUMMETpPUI B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

60

CriocoObl ONyCTUTH HNEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUM

62

Kontponbnas padota "B3anmuoe
pacrioyio’keHue MpsIMbIX U IIIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEeHue: yroa Mexay NpsMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: YrOJl MEXKIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuyeckue METOAbl BEIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JByrpanHubiii yroja. CBOMNCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yTIiia

67

[TeprieHAMKYSAPHBIE TIJIOCKOCTH.
CaolicTBa B3aUMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIepECEUECHUS ABYX IUIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsimoyronbHbIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOUCTBA MPIMOYTOJIBHOTO
napajuiejenumena

70

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

71

CTCpCOMeTpI/I‘{eCKI/IC " NPpUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U TNIOCKOCTU

72

HOBTOpCHI/ICI CKpCHIUBAOIIHECA
MpsAMBIC, TAPAJUICIIBHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHUKax

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX




74

Paccrosaune ot ToukHn J0 IIIIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brrunciienue pacCTosTHUN MEXITY
CKPEIMBAIOIIUMUCS MPSIMBIMU C
MTOMOIIBIO MIEPIICHIUKYIIPHOM
IIJIOCKOCTH

76

TpéxrpaHHblil yroi, HEpaBeHCTBa IS
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUI1 TPEXTPAHHOIO yria

77

DNEeMEeHTHI CPEPUIECKON TEOMETPHH:
reoJIe3nYeCcKUe JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3SHaHUN
"MHOrorpaHHuK U €ro 3J€MEHTHI"

80

[upamupa. Bunsl nupamun. [lpasunsHas
nupamuaa

81

[Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI.
[IpaBusnbHas npu3Ma

82

[IpssMo#t napainenenunes,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83

Brimykisie MHOrorpannuku. Teopema
Olinepa

84

Beinykiieie MHOrorpanHuku. Teopema
Oiinepa. [IpaBunpHbIe 1
MIOJIyTIPABHJIbHBIE MHOTOIPaHHUKNI

85

Kontponbnas padota "MHuororpanHuku"




86 [ToHsTHE BEeKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuno mapamnenenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JIeXKAIIUX B OJJHOM 1
TUIOCKOCTH
92 CkansipHoe Mpou3BeJICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
95 IIpocreimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1
97 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
98 O060061IeHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 WroroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O 102
[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoubnbie | IIpakTnueckue
n/n Bcero u3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npocTpaHcTBe"
5 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCTBe"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOMH, 1
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpounssenenne 1
8 JIuHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaTMTHYECKHE METOIBI pacyéra yria 1
MEXy IPSIMBIMM B MHOTOI'PaHHUKAX
1 AHanUTHYECKHE METOBI pacuéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHHUKax




®opmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTosHUN OT TOUKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHTposbHas pabota "AHamuTuyeckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, IepecedeHUst
MPSMBIX U IIJIOCKOCTEMN

19 [TapanienbHbIe TIPSIMBIE U TTTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenpHbIe MPSAMBIC U TIIIOCKOCTH:

21 YIIIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMpAMBIX, CUMMCTPHUU MHOT'OI'PAHHUKOB




23

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOpEMa O Tpex
HEePIeHIUKYIIspax

24

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOIPAaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ut

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomany ceueHnit MHOTOTPAaHHUKOB:
TUIOMIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

29

[Tnomany ceueHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS O 100Mst

30

KonTtponshas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 06 yaBOCHUH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKIHH yTiia




33

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napajujicjicnmicaa

35

O0BbEM IPSAMON TPU3MBI

36

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
C BBIYHCIICHHEM 00BEMOB MPSIMOK
MIPU3MBI

37

[puxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

39

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
IUPAMHUIBI

40

®opmyna 00bEMa MUPaMUIBI.
OTtHoteHNE 00BEMOB TUPAMU] C
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIBIL.
OTtHoteHNE 00BEMOB TUPAMU] C
0o0LINM YTJIOM

42

CrepeomeTpuyecKHe 3aJauu, CBI3aHHbIC
¢ 00bEMaMU HaKJIOHHON MPU3MBI

43

CrepeoMeTpHUECKUE 3a]]a9H, CBSI3aHHbBIC
¢ 00bEMaMu MUPaMHUTBI




[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Ipumenenue 06bEMOB. Beruucienue
pacCcTOsTHUSA JI0 TUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTrpaHHHKaA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yroIme MUIHHIPUICCKON
MOBEPXHOCTHU

49 umuaap. [psamoli KpyroBod HUIMHAD.
Inomaas MOBEpXHOCTH LWIIMHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiye
KOHHYECKOU nmoBepxHocTh. Konyc

51 CeueHue KOHYca MII0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o0paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaar OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1auu Ha

55 JIOKa3aTelIbCTBO U BHIYMCIICHHE,

IIOCTPOEHUEM CEYCHUH LIUIUHAPA,
KOHYCa




56

CrepeoMeTpuuecKkue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYyca

57

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

HpI/IKJIa)]HBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
1ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bun u n306pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepst u
e€ yacren

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpruecKkue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeoMeTrpuueckre 3aJjaun Ha
JI0Ka3aTeNbCTBO U BBIYMCIIEHUE,
CBsI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

66

[TpuknamHbIe 3a7a9u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 PaznuuHple KOMOMHAIIAN TN BpAIllCHUS
1 MHOTOT'PAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BparnieHus"

70 3agauu o Teme "Tena ¥ MOBEpXHOCTH
BparnieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0béM mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITWJTHH]IPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 onpeaenénHoro uarerpaita. Oobpém
KOHyca

74 IInomiaau 00KOBOI M MOTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IIMIUHPA,
KOHYca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BéM 11apa U MapOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [Lnomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB




1rapa, mapoBOro CerMeHTa U IapoBOT0
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMIEHUS
MEXY IJIOIIAIIMUA MIOBEPXHOCTEH U
00BbEMaMH MOTO0HBIX TEI

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

KoHnTtponbhas padota "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

81

JIBHKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

82

Buael nBukeHnin: napaieIbHbIN
IIEPEHOC, LIEHTPAJIbHAsl CUMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[IpeoOpazoBanwms nomoowus. [psmas u
cthepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTse"




86

O6o06matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromee mosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

O6o06matomee moBTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aI1s 3HAHUM:
"ITnommany moBEpXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

Ob6o6maromee noropenue 11 nmonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:




"ITnomaay MOBEpXHOCTH U 0O0BEMBI
KpyIJibIX Ten"

93

HtoroBast kKoHTpoJIbHAs paboTa

94

HroroBast kKoHTpoJIbHAs paboTa

95

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3alNs 3HAHUH

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopust pa3BUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAaYKHU U €€ poJib B pa3BUTHHU




COBpPEMEHHBIX HHXKCHCPHEBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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