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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOTO IHUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYalOMMXCs MPU U3YYECHUH
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOAUMBIX JJIs1 YCIEMIHOTO NMPOo()EeCCHOHATBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIIapara Mo pa3aeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIIeHUs 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpPOBAHUE TMOHWMAHUSA POJUM AKCUOMATHKH MpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTaBICHUN 00YyYarOIIUXCs, pacCIIUpss U YIriIyossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIeH yueOHOro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapaninenpsHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayjiesbHONW MPOEKUUU. YTJbI C COHANPABIEHHBIMU CTOPOHAMH, YroOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[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.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTU HPSIMOM HPU3MBL,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBWJIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalsipHOE MPOU3BEJIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: 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 TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BhnucaHHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOManas chepsl U €€ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYEHHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopauHaTHO-BEKTOPHBIN METO/T IPU PEIICHUN T€OMETPUUECKUX 3a/1ad.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOI.
[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(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIMCKOM MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUIEHUH, pacCy>KI€HUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOHs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTH4ecKoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IMIPOLIECCa, a TakKKE BbBIABUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIeHUHM MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIEHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (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
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOM M HESIBHOH (hopMme;

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

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MMOTYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIOJIb30BaHUEM
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 IIJNTAHUPOBAHHUE

MIPOCTPAHCTBE

10 KIIACC
HaumeHnoBanme KounuecTBO 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3ejioB M TeM Konrpoabnbsie IIpakruyeckue

n/n Bceero pecypcbl

nporpamMmMsbl padoThI padoTshI
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

Brererue SKnacc https://wwyv.yaklass.ru/p/qg_ometria/lO—

1 23 1 klass/osnovnye-poniatiia-stereometrii-

CTCPEOMETPHIO 10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-c0090990-dec8-4417- 8427-
26130c2d5cfd
Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
SAKnacc https://www.yaklass.ru/p/geometria/10-

B3anmuoe pacnonoxkenue - "

2 6 1 klass/osnovnye-poniatiia-stereometrii-

MPAMBIX B IIPOCTPArCTBe 10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-c0090990-dec8-4417- 8427-
26130c2d5cfd
Poccwuiickas anekTpoHHas 1IKOJIA
https://resh.edu.ru/subject/lesson/6065/conspect/

[TapamiensHOCTE IPSAMBIX AKnacce https://www.yaklass.ru/p/geometria/10-

3 Y TUTOCKOCTEH B 8 klass/parallelnost-v-prostranstve- 10435/opredelenie-

i-svoistva-parallelnosti-priamykh-priamoi-i-
ploskosti-9253/re- 15895537-90b0-4f1f-b6bd-
4ed1e3c5b600



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru/subject/lesson/4724/conspect/

[lepneHqUKyISIPHOCTD SAKnacce https://www.yaklass.ru/p/geometria/10-
4 IIPSIMBIX U INIOCKOCTEN B 25 klass/perpendikuliarnost-vprostranstve-
HPOCTPAHCTBE 10441/opredelenie-i-svoistva-perpendikuliarnosti-

priamoi-i-ploskosti- 12048/re-dd381b8a-49ca-
4c6¢-99a9-25390fc5bb39

Poccuiickas QJICKTPOHHAsA IIKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/
SAKmacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-iploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479

5 VYTIIBl U paccTOSHUS 16 1

Poccuiickas QJICKTpOHHA IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
6 MHOrorpaHHuKu 7 1 SAKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037

Poccuiickas 3eKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/4904/conspect/
SIKnacc https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440

7 BekTops! B mpocTpaHcTBE 12

[ToBTOpenue, 0600IEHNE
Y CUCTEeMaTU3aIysl 3HAaHUH

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 6 0



https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-vprostranstve-
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-vprostranstve-
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-iploskostei-
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-iploskostei-
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramidaobemy-
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramidaobemy-
https://resh.edu.ru/subject/lesson/4904/conspect/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 AHanuThueckas TeoMeTpusi 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
cUCTEMAaTH3alNs 3HAHUN
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5732/main/
SIKmacc
3 O0Bé 17 1 .

HEM MHOTOTpaHHHIKa https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037
Poccuiickas 3eKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/2031/main/
SIKmacc https://www.yaklass.ru/p/geometria/9-

4 Tena BpaieHus 24 1 " .
klass/nachalnye-svedeniia-ostereometrii-
13313/tcilindr-konus-sfera-13315/re-
f78fa3ef-0945-4686-b080- 5f4el7baf76e
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4904/conspect/

[Inomaay noBEpXHOCTH U
S 00BEMBI KPYTJIBIX TEN 9 1 AKnace
pyr https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440
Poccuiickas anexkTpoHHas mKoia
6 JIBrokeHUS 5 1 https://resh.edu.ru

SKmacc https://www.yaklass.ru



https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramidaobemy-
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramidaobemy-
https://resh.edu.ru/subject/lesson/2031/main/
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-ostereometrii-
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-ostereometrii-
https://resh.edu.ru/subject/lesson/4904/conspect/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpeHUEe, 06001IICHNE 1
CHCTeMaTH3allns 3HAHU

17

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Koutpoabhbie  TIpakruyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoThbI padoThbI pecypenr
OcHOBHBIE IpaBUJIa U300pAKEHUS HA
1 PUCYHKE IIJIOCKOCTH, ITApaJUICIbHBIX 1 POUI SAknacc
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTus crepeoMeTpUn: TOUKa, IIpsimMas,
IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
2 npaBuiia H300pakeHNs Ha pUCYHKE 1 POUI Sxnacc
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHst: mepecekaronecs IMIOCKOCTH,
3 [IepeceKaroIuecs npsMas u IOCKOCTh; 1 POUI Sxnacc
MOJIyTIPOCTPAHCTBO
[TonsTHs: nepecekarouuecs MIOCKOCTH,
4 repeceKaronmecs npsmas 1 miI0CKOCTb; 1 POIII Axnacc
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 POIII Axmace
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pakeHne
6 MIPOCTEUIIIUX TTPOCTPAHCTBEHHBIX (PUTYD, 1 POIII Axnacc

HECYIIECTBYIOIUX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CIIEICTBUSA U3 HUX

POIII Sxmnacce

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N3obpakenue ceueHuil nupamuisl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMU

POIII Sxmnacce

POIII Sxnace

POIII Sxnacce

POIII Sxmace

POHI Sxmacc

13

N3o00pakeHune ceueHnid MupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus

POIII SIxnacce




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEMN

Merton ciie10B I TOCTPOCHUS CEUCHUM.

CBoiicTBa niepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

POIII Sxmnacce

POIII Sxnacce

POIII Sxnacce

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

POIII Sxmace

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

POIII Sxmace

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

POHI Sxmacc

20

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh 1aroB
MIOCTPOCHHSI

POHI Sxmacc




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

POIII SIxnacce

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUHI

POIII Sxmnacce

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnoniokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannenbsHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NAapaJJIEILHOTO
NpOEeKTHPOBaHus. M300paxeHne pa3HbIX
¢Guryp B napajuieabHON NPOEKIUU

POIII Sxmace

POIII Sxnace

POIII Sxmace

POHI Sxmacc

POIII Sxnace




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

POIII SIxnacce

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

POIII Sxmnacce

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

POIII Sxmace

31

FGOMeTpI/I‘-IGCKI/Ie 3aa4l Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

POIII Sxmace

32

33

34

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIIEHUI

[TapannenbHas npoexuusi, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

POIII Sxmace

POHI Sxmacc

POIII Sxnace

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE

POIII Sxmace




MPUHAJICIKALLYIO TAaHHOU TJIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

POIII Sxmnace

37

CBolicTBa mapauiesIbHbIX IJTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

POIII Sxmace

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

POIII Sxmace

POIII Sxnace

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

POIII Sxmace

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajuieenuree

[leprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

POIII Sxmace

POIII Sxnace

POIII Sxnace




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 POIII Sxnacc
yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTH

45 [IimockocTH U NepHeHIUKyYIIpHbIE UM POIII Sxnace
IpsIMblE B MHOTOTpaHHHUKaX

46 [110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM POIII Sxnace
IpsIMblE B MHOTOTpaHHHUKaX
[TepnieHauKyIIAp ¥ HAKJIIOHHAS.

47 ITocTpoeHue neprneHauKyspa u3 TOYKU POIII Axnace
Ha NPAMYIO
[IeprieHauKyIsAp ¥ HAKIOHHASL.

48 ITocTpoeHue nepneHauKyIIspa u3 TOYKH POUI Sxnacc
Ha NPAMYIO

49 TeopeMa o TpEX nepHeHANKYIApax POIII Sxnace
(mpsimast U oOpartHas)

50 Teopema o0 Tpéx neprneHaAuKyIsIpax PO Sxnace
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenBaromuMUCs POIIT STkace
IPSIMBIMU
[Touck nepneHANKYISPHBIX MPSMBIX C

52 MTOMOIIBIO EPIEHANKYIIIPHBIX POIII Axmace
IUIOCKOCTER

53 OpToroHanbHOE NPOEKTUPOBAHNE POUI SAxknacc
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

o4 [IPaBUIILHOM IUPAMUBI C TIOMOIIBIO POUI SAxknacc

OPTOTOHAJILHOM IIPOEKIIUU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

POIII SIxnacce

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

POIII Sxmnacce

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH A0 MJIOCKOCTH

POIII Sxmace

POIII Sxnace

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

POIII Sxmace

60

61

CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

POIII Sxmace

POIII Sxnace

62

KonTponsnas padora "B3aumHoe
pacmosoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

POHI Sxmacc

63

[ToBTOpEHME: Yroa MEXAy IPSIMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

POHI Sxmacc

64

[ToBTOpEHME: YroI MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

POIII SIxnacce




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

POIII SIxnacce

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIN napasienenunesn; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napaJsenenuneaa

POIII Sxmnace

POIII Sxnacce

POIII Sxnacce

POIII Sxnacce

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

POIII Sxmace

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKECHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpPCIIUBAIOIHECCH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAIOIHNUXCA NPAMBIX, paCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHUCA TPAMBIMUA B
MMPOCTBIX CUTYyallUAX

POIII Sxmace

POIII Sxnace

POIII Sxnace




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpHMOﬁ J0 IINIOCKOCTH

POIII Sxmnacce

75

Bpluncienue paccTosHUN MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

POIII Sxmnace

76

77

78

TpéxrpaHHblil yroi, HEPaBEHCTBA AJIS
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

Konrtponsnas padora "Yrisl u
paccrosiHus"

POIII Sxmace

POIII Sxnacce

POIII Sxnace

79

80

81

Cucremaru3anus 3HaHHUH
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

POIII Sxmace

POIII Sxnace

POIII Sxnace

82

83

84

[IpssMoit mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Otinepa. IIpaBunpHbIE N
MOJYIIPaBUIIbHBIE MHOTOTPAaHHUKHU

POHI Sxmacc

POIII Sxnace

POIII Sxmace

85

KoHnTtponbnas pabora "MHororpanHHuKu"

POIII SIxnacce




Ilonsarue BCKTOpA HaA IMJIOCKOCTU 1 B

86 1 POIII Sxmacc
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 POUI SAxknacc

88 Pa3HocTh BEKTOpPOB 1 POII Axnace

89 [IpaBuno napamienenumnena 1 POIII Sxmacc

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 POII Axnace
Pasnoxxenne BekTopa mo 6aszucy Tpéx

91 BEKTOPOB, HE JIeXKAIllUX B OJHOU 1 POUI Sxknacc
TUIOCKOCTH

92 CkansipHo€ NpoU3BEICHUE 1 POII Axnace

03 Beruncnenue yriia Mexay BEKTOPaMu B 1 POIII Sxnace
IPOCTPAHCTBE

94 [Ipocreiinmume 3an1aun ¢ BEKTOpamMu 1 POUI SAknacc

95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1 POUI Sxnacc

96 [pocrteiimme 3aqaun ¢ BEKTOpaMu 1 POIII Sxmacc

97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1 POUI Sxnacc

98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 POIII Sxnace

99 O06o0011eHre U cucTeMaTU3alus 3HaHUN 1

100 HtoroBast KoHTpoJIbHAs paboTa 1

101 Wrorosast KoHTpOJIbHAS paboTa 1

102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHU 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

IToBTOpenue Temol "KoopauHaTel

1 BEKTOpA Ha IJIOCKOCTH U B 1 POII Axnace
npoctpaHcTae”

2 [ToBTOpenue Temsl "CkansgpHoe 1 POIII S

KJ1acc

MPOU3BEJEHNE BEKTOPOB"
[ToBTOpenue tems! "Boruncnenue yria

3 1 POIII Sxnacc
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
IToBTOpEeHME TeMbl "YpaBHEHHE IPSIMOT

4 ? 1 POII Sxnacc
MIPOXOJISIIEH uepe3 ABE TOUKH"
YpaBHEHME MIJIOCKOCTH, HOPMAJIb

5 ’ ’ 1 POIII Sxmacc
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHHE IIIIOCKOCTH, HOPMaJlb

6 ’ ’ 1 PDII Sknacc
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax

7 BexTopHoe npounssenenne 1 POUI SAxnacc
JIuHeliHbIE HEPABEHCTBA, JIMHENHOE

8 ’ 1 PDII Sknacc
IPOrpaMMUPOBAHNE
JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE

9 ’ 1 PDII Sknacc
pOrpaMMHUPOBaHKE
AHaJIUTHYECKHE METOBI pacuéTa yria

10 1 POIII Axnace
MEXy MPSIMBIMH B MHOTOT'PaHHUKAX
AHanuTHYECKHe METOIbI pacuéTa yria

11 1 POUI Sknacc
MEXy TNIOCKOCTSIMU B MHOTOTpaHHHUKAX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 POIII fxnacc
IJIOCKOCTH B KOOpJIMHATAX
Haxoxxaenne pacCTOSHUM OT TOYKH 10

13 p POILI Sknace
TUIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU J0

14 p N POII Sxnacc
MJIOCKOCTH B TIPABUJIBHOU MUPAMU/IS
KourpomnbHas padora "AHanmuTuyeckas

15 POIBRALP POIII Sknace
TeOMETpHUS
CeueHnss MHOTOTPAHHHUKOB:

16 P POILI Sxnace
CTaH/IapTHBIC MHOTOTPAHHUKHU
CeueHnss MHOTOTPAHHUKOB: METO/I

17 p POII Sxnacc
CJIEIOB
CeueHsI MHOTOTPAHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, ITEpeCceUeHUs POUI SAknacc
MPSIMBIX | MJIOCKOCTEH
ITapannenasHble IPSMBIE U INIOCKOCTH:

19 P P POILI Sxnace
napauIeIbHbIC CCUCHUS
ITapamnensHble OPSIMBIE H INIOCKOCTH:

20 P . pv POI Axnacc
pacuéT OTHOIICHUN
[TapamtensHbIC IPSIMBIC U TUIOCKOCTH:

21 YIJIBL MEXKY CKPEIIUBAIOIIUMHUCS POUI SAxnacc
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U
IUIOCKOCTH: CTaHIAPTHLIE MTaphl

22 P P POIII Skmace

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

POIII SIxnacce

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

POIII Sxmnacce

25

26

27

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJILHUKOB, (JOPMYJIBI JJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
riomiaiel, cooopakeHus moaoous

POIII Sxmace

POIII Sxnacce

POIII Sxnacce

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

POIII Sxmace

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs MO 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJienenuneaa

POHI Sxmacc

POIII Sxnace

32

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

POIII SIxnacce




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

POIII SIxnacce

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

POIII Sxmnacce

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

POIII Sxnacce

POIII Sxnacce

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

POIII Sxmace

38

39

40

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
onpenenénHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHNE 00BEMOB TUPAMU] C
OOIIUM YTIIOM

POIII Sxmace

POIII Sxnace

POIII Sxnace

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

POHI Sxmacc

42

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHOW TPU3MBI

POIII SIxnacce

43

CrepeoMeTpUUYEeCKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMH MUPaAMUJIBI

POIII Sxmace




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM POII Sknacc
MIPU3MBI
[Ipuknagueie 3agaun mo TeMme "OO0bEMBI

45 p . N POUI SAxknacc
Ten", CBA3aHHBIE ¢ 00BEMOM MUPAMHUJIBI
[Ipumenenue 06bEMOB. Beruncienue

46 POII Axnacc
PacCTOSIHUS 70 TJIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM POIII Axnace
MOBEPXHOCTH
Hunuaap. [IpsMoii KpyroBOW HUIUH/IP.

49 p- 1P 20 P POII Sxnacc
Inomaae MOBEPXHOCTH LMIIMHAPA
Konunyeckas moBepXHOCTb, 00pa3yIoIIne

50 . P > OOPASYIo PO Sknacc
KOHHUYECKOU noBepxHocTU. KoHnyc
CeueHne KOHYCA IIOCKOCTBIO

51 Y : POIII Sknacc
napajuieIbHOMN MIOCKOCTH OCHOBAHUS
Vceuéunniii konyc. M3o0paxkenne

52 y p POII Sknacc
KOHYCOB M YC€UEHHBIX KOHYCOB
Iinomiaas 6OKOBOM MOBEPXHOCTH U

53 . P POII Sknacc
MOJIHOM MTOBEPXHOCTU KOHYCa
[Tmomane OOKOBOM ITOBEPXHOCTH U

54 v P POIII Sxnace
MTOJTHOM TTOBEPXHOCTH KOHYyCa
CrepeomeTprueckue 3a1auu Ha
JIOKA3aTeIILCTBO M BEIYMCIICHUC

55 ’ POIII Sxmacc

MOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

POIII SIxnacce

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

POIII Sxmnacce

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

POIII Sxmace

POIII Sxnacce

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m3o6paskenue mapa

POIII Sxmace

61

62

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n300paxenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

POIII Sxmace

POIII Sxnace

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuuecKkue 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYEHUH MIOCKOCTHIO

POIII Sxmace

POHI Sxmacc

POIII Sxnace

66

[pukiaaHbie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

POIII Sxmace




[ToBTOpEHME: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, POII SAxnace
CTaHJAPTHBIC MTOA00US
Pa3nuunble KOMOMHAIIMY TEI BPALLIEHUS

68 P POIII Sxmacc
¥ MHOTOTPAaHHHUKOB
3amaun o TeMe "Tena ¥ MOBEPXHOCTHU

69 " P POII fxmacc
BpaIcHus
3agaun o teMe ""Tena U MOBEPXHOCTH

70 " P POII fxmacc
BpaIcHus

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0wéM nmnuaapa. Teopema 00 00LEME

12 P p POI Axnacc
PSIMOTO IUJIMH]IpA
Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

73 omnpenenéHHoro uHTerpana. O0bEM POUI Sxnacc
KOHYyca
ITmomamy OOKOBOI U ITOJIHOK

74 POI Axnacc
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyueckue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BEMOB IIMITMH]IPA, POII Sxnacc
KOHycCa
IIpuxnagusie 3agaun mo teMme "OO0bEMBI

76 P . " POII Sknacc
Y TUIOLLAU TTIOBEPXHOCTEH Tel
O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 00nEMe mapa. [lmomann

77 p p POI Axnacc

cepsl. CTepeoMeTprUUeCcKIe 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUEM O6’béMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TENI

POIII Sxmnacce

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB TEJ U
IJI0IaIe TOBEPXHOCTEN

POIII Sxmace

80

81

82

83

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGimune cBoiCTBa IBUKEHUIN

Buael nBukeHH: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

POIII Sxnace

POIII Sxnace

POHI Sxmacc

84

85

I'eomeTpuyeckue 3a1aun Ha
PUMEHEHUE JBUKCHUS
KonTtponsHas padora "Bekrops! B
npocTpaHcTae”

POHI Sxmacc




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 monsTuii
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

POIII SIxnacce

POIII Sxnace

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

POIII Sxnace

89

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

POIII Sxmace

90

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"O6beM MHOTOTpaHHUKA"

POHI Sxmacc

91

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"

POHI Sxmacc

92

O6o06matomee moropenue 11 moHsTHI
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUM:

POIII SIxnacce




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

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

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

POIII Sxmnacce

POIII Sxnace

POIII Sxnacce

POIII Sxnace

POIII Sxnace

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

POIII Sxnace

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ poJib B pa3BUTUHU

POIII SIxnacce




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1 POIII Sxmnace
COBpCMeHHBIX I/IH)KeHepHBIX H
KOMHBIOTepHBIX TCXHOJIOI' I/Iﬁ
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIIN3a, TeOMETPHSI.
['eomeTpust: 10-11-# kmacchl: 6a30BBIN U yITyOaeHHBINH ypoBHU: yueOHHK/ JI.C.

ATtanacsiH, B.®. byty30B u ap. Akunoneproe oobmiectBo "IIpocsemienue”

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET
POIII

SIknacc






