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MNOACHUTEJIBHAS 3AIINCKA
Pabouas nmporpamMma 1o reOMEeTpHH COCTABJICHA HA OCHOBE:

o @denepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 obpazoBanmu B Poccuiickoii
denepauun»

. @denepalibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENbHOTO CTaHAApTa CpPEIHEro oOIero
00pa3zoBaHMs, YTBEPXKIACHHOTO MprKa3zoM MuHHUCTEpCTBAa oOpa3oBaHMs W Hayku Poccuiickoit
®epepaunn ot 17.05.2021 Ne 413 (3apeructpuponan 07.06.2021 Ne 24480)

. ITpukaza MunucrepcrBa npocsenienus Poccuiickoit @enepanuu Ne 732 ot 12.08.2022 “O
BHECEHUU M3MEHEHHH B (eiepaabHbIi TOCYJapCTBEHHBIM 00pa3oBaTeIbHbIN CTAHIAPT CPEAHETO
obmero oopazoBanus” (3apeructpuponan 12.09.2022 Ne 70034)

. ®OII cpennero obmero oopazosanus (IIpukaz MunucTepcTBa rnpocserieHus: Poccuiickoit
Oeneparun ot 18.05.2023 Ne 371 “O6 ytBepxkneHun (enepanbHoil 00pa3oBaTeNnbHOM
porpaMMsbl cpeaHero oouiero oopasosanus”)(3apeructpuposat 12.07.2023 Ne74428)

. [Ipukaza MunnctepctBa npocBemenuss PO ot 02.08.2022 Ne 653 «OO6 yTBep)IacHUU
denepanbHOrO TEpeyHs dAJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JAOMYIIEHHBIX K
UCTOJB30BAaHUIO  TPU  peaju3allMid  HUMEIOIMIMX  TOCYAApCTBEHHYIO  aKKPEIUTALHUIO
obpazoBarenbHbIX porpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822)

. @denepalibHOTO MEpeuHs Y4eOHHKOB, JOIMYIICHHBIX K MCIOJb30BAaHUIO MPHU pealln3alyiu
UMEIOLINX FOCYAApCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HaualbHOIO OOIIEro,
CpemHero oO0miero, cpemHero oOIero oOpa3oBaHUs OPTraHU3AIMSIMH, OCYIICCTBISIOMIUMU
00pa30BaTeNbHYIO JEATEIIHOCT, YTBEPIKICHHOTO MpuKazoM Munmpocsemenus Poccuun ot 21
ceHTsa0ps 2022 r. Ne 858;

. [TocranoBnenus ['J1aBHOTO TOCYJapCTBEHHOTO CaHUTApPHOrO Bpada Poccuiickoi
@eneparun ot 28.09.2020 Ne 28 "OO6 yrBepxkaenun canutapHbix npasuin CIT 2.4, 3648-20
"CaHUTapHO-AMUEMHUOJIIOTHYECKHE TPeOOBAaHUS K OpTraHU3alUsAM BOCHHUTAHUS U OOYyYCHHS,
OTAbIXa U 03JI0POBJICHUS AETEH U MOJIOACKH";

. [ToctanoBnenusa ['maBHOro rocynapcrBeHHoro canutapuoro Bpaya P® or 28.01.2021 N
2"006 ytBepxaeHUH caHuTapHblx npaBwi v HopM CanlluH 1.2.3685-21 "T'urmenuueckue
HOpPMATHUBBI U TpeOOBaHUA K 00EeCIIeYeHNI0 0e30MacHOCTH U (M) Oe3BPETHOCTH Ul YeIOBeKa
(bakTOpoB cpebl oOuTaHuA";

. VYcraBa ['ocymapcTBEHHOTO OIOKETHOTO 0011€00pa30BaTEIbHOTO YUPEIKICHUS CpeaHeit
obmeo0Opa3zoBarenbHOi mikoibl Ne 315 ITymkunckoro paiiona Cankt — [lerepOypra;

. Kanennapuoro ydyenoro rpadguka 'BOY mxonsr Ne 315 Ilymkunckoro paitona CaHKT-

[TerepOypra Ha 2024-2025 y4eOHBbIH TOS;



. VYyebHoro miaHa cpeanero oomero odpazoBanus ['BOY mkomber Ne 315 [Mymkunckoro
paitona Cankt — [lerepOypra na 2024-2025 yuyeOHslii rog;
. [Tonoxenus o padounx nporpammax ['BOY mikoner Ne315, yTBepKICHHOTO MPUKAa30M

nupektopa Ne 32 ot 30.08.2023r.

['eomerpust sBisieTCs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecrieyuBaeT BO3MOXKHOCTh U3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH M TPEIMETOB T'YMaHUTApHOro IUKiIa. [1oCKONbKy Joruyeckoe MbIIUICHHE,
dopMupyemMoe npu H3y4eHUH OOYyYAIOUIMMHUCS TOHATHHHBIX OCHOB T'€OMETPHH, IIPH
JIOKa3aTeJIbCTBE TEOPEM M TOCTPOCHHH IETOYKH JIOTHYECKUX YTBEPKICHHUN IPHU pEIICHUH
TeOMETPUYECKUX 3a/1a4, YMEHHME BBIIBUTaTb M ONPOBEpPrarh THIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3amad.

Llens ocBoeHMs mporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJaéHHOM ypoOBHE —
pa3BUTHE HHIUBUAYAIBHBIX CIIOCOOHOCTEH OOY4YalOUIMXCS MPU HM3YYEHUH TE€OMETPHH, Kak
COCTaBJISAIOLICH mMpeaMeTHON obnactu «MartemaTnka U WHPOpMAaTHKa» Yepe3 oOecleyeHue
BO3MOXKHOCTH TIPHOOPETEHHS M HCHOJIb30BaHMS Ooiee TTyOOKHX T€OMETPHYECKHX 3HAHWH U
NEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, W HEOOXOIUMBIX JJISl YCHEUIHOTO NMPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpuopuTeTHBIMU 3a7]a4aMH Kypca T€OMETPUHU Ha yIITyOJIEHHOM YPOBHE, PACIIMPSIOIINMU
U YCHIIMBAIOUIMMHU Kypc 6a30BOT0 yPOBHSI, SIBJISIOTCSL:

pacmMpeHue TPEeNCTAaBICHUS O TEOMETPHHM KaK YacTH MHPOBOH KyJIbTypel H
dopMupoBaHnE 0CO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYIKAIOIINM MHUPOM;

¢dbopMHUpOBaHUE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJIEISX, TO3BOJISIONINX OMMCHIBATh M U3y4YaTh pa3HbIC SIBICHUS OKPY’KaIOIIETO
MHpa, 3HaHWE MOHATHHHOTO anmapara 1o paszaerny «Ctepeomerpus» y4eOHOTro Kypca reoMeTpuH;

(dbopMupoBaHrE YMEHHS BIaJ€Th OCHOBHBIMHU MOHITHSAMH O IPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (POpMyJ M yMEHHE UX HPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢dopMupoBaHHE yMEHHS pacllO3HaBaThb Ha YEepPTEkKax, MOJCNAX M B PEATBHOM MHpE

MHOTOTPaHHUKH U TeJla BpalleHHsl, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIH;



dbopMupoBaHHE  TMOHMUMAaHHUS ~ BO3MOXKHOCTH  AKCHOMAaTHYECKOrO  IMOCTPOCHHUS
MaTEeMAaTHYECKUX TEOpHi, (OpMUpOBaHWE MOHMMAHUS POJIU AKCHUOMATHKU TPH MPOBEIACHUU
paccyKJIeHHU;

dbopMUpOoBaHNE YMEHUS BIaJ€Thb METOAAMM JIOKa3aTE€IbCTB U aJTOPUTMOB pPEIICHUS,
YMEHU WX MPUMEHATh, MPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKJIECHHUS B XOJE€ PEIICHUS
CTEPEOMETPUYECKUX 33Ja4 M 3aJa4 C [PAKTHYECKHUM cojepKaHHeM, (OpMHUpOBaHUE
OpEICTaBICHUA O HEOOXOAMMOCTH JIOKa3aTeNbCTB MpPHU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEPKIECHHUM U POJIM aKCUOMAaTUKH B MIPOBEJCHUU JAETYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaromuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILLUIEHUS], UHTEPECA K N3YUEHHUIO T€OMETPHH;

dbopMupoBaHue (PYHKIHMOHATHHOW T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrno3HaBaTh MPOSBIECHUS TEOMETPUUECKUX MOHITUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
JKU3HCHHBIX CUTyallMsIX W TPU W3YYCHHH JPYTrUX YUYeOHBIX TIPEIMETOB, MPOSIBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEaJbHBbIX CHUTYAllWi, HCCIIECIOBAHUS
MOCTPOEHHBIX MOJENEN, HHTEPIIPETALUU OJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEpP)KATCIIbHBIMA JIUHUSMH ydeOHOro Kypca «['eomerpus» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukmy, «Tena
BpalieHus», « BEeKTopbl 1 KOOpAMHATHI B TPOCTPAHCTBEY, «/|BUIKEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMN,
peeBaHTHBIMU T€OMETPUH Ha yriyOoJ€éHHOM ypoBHE oOydernus B 10-11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHME JIOTHUECKUX YMEHHM
pacrpenensercst He TOIBKO MO CoepKaTebHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Cojepxanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3ysibTaTaM OcBoeHUs DenepanbHON paboueid
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIPOCaM 00ydYaromuecs o0pamaaiuch HEOJHOKPATHO. JTO
MO3BOJISIET ~ OPraHMW30BaTh  OBJAJCHUE TEOMETPUUYECKMMU TMOHATUSIMH UM  HaBBIKAMU
MOCIIE0BATEIbHO U IMOCTYIATENbHO, C COOMIOACHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTABICHHUI 00yUYarouXcs, pacupsis
U yriyOusist e€, 00pa3ys MpOvYHbIe MHOYKECTBEHHBIE CBSI3U.

[lepexoxa K U3y4YEHUIO TEOMETPHUU Ha YIIyOIEHHOM YPOBHE MO3BOJISET:

co3laTh yciuoBUS A AuddepeHuranuu oOydeHus, MOCTPOEHUS WHAMBHUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIIyONEHHOE M3yYCHHE TEOMETPUHM  Kak

COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;
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MOATOTOBUTH O0yYaIOMIUXCs K MPOJOHKCHUIO U3YUEHHUs] MaTEeMAaTUKHU ¢ Y4ETOM BbIOOpa
Oynymeit mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U MPOQPECCHOHATHHBIM
o0Opa3oBaHHEM.

Ha wm3yuenue yueOHoro kypca «I'eomeTpusi» Ha yriiyOJI€HHOM ypoBHE oTBoauTcs 204

yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).



COJAEP)KAHUE OBYYEHUA

10 KITACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAaHCTBO. [ToHsATHE
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apaJlIe/IbHbIE U
CKpeInBaroImuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX 1
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE NPSMbIE B IIPOCTPAHCTBE, NMApauUIEIbHOCTD TPEX
OpsIMBIX, HApaUIEIbHOCTh HOpsIMOM M miockocTu. [lapamnenbHoe W IEHTpalbHOE
POCKTHPOBaHUE, U300paxkeHue (uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTHPOBAHUSL.
N300pakenue ¢puryp B napamiebHOM NPOEKIMH. YTJIbI C COHAIIPABICHHBIMH CTOPOHAMM, YIOJ
MEXIy NPSAMBIMH B NPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpanCcTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapalICIICIUIIE], IOCTPOCHUE CEYEHUN.

[lepneHIUKYISAPHOCTh MHPSIMOW UM IIOCKOCTH: IEPIEHIMKYJSIPHBIE MpSMBIE B
IIPOCTPAHCTBE, MpPSAMBIE NApaUICIbHBIE M MNEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTHU, TEOPEMA O NPSAMOM NEPIEHIUKYIISIPHON IIJIOCKOCTH.
OproroHanbHOe NpoeKTupoBaHue. llepneHAuKyassp U HAKJIOHHBIE: PACCTOSHHUE OT TOUKH [0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOH 10 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IUIOCKOCTb.
[leprieHANMKYISAPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHAUKYIIPHOCTU ABYX IUIocKocTel. Teopema
0 TPEX MEPIECHANUKYIIAPaAX.

VYIuIBI B IPOCTPAHCTBE: YOI MEXAY IPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YT'OJI, INHEWHBIN
yrojl ABYIpaHHOTO yria. TpéXxrpaHHbld W MHOrorpaHHbie yribl. CBONCTBa IUIOCKHUX YIJIOB
MHOTIOrpaHHoro yriyia. CBOMCTBa IJIOCKMX M JIBYI'PAaHHBIX YTJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Bunel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yrospHas npusma,
npsMasi U HAaKJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IOPSIMOYTOJIBHBIN Napajulelenunes U ero cpolicTBa. KpaTuaiiime HyTH Ha HOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. I[IpoctpancTBennass teopema Iludaropa. IMupamumma: n-
yroJjibHasi NUpaMu/a, paBUiIbHAs U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX I'paHei

npaBWIbHON mupaMubl. [IpaBuibHBIE MHOTOIpaHHUKHU: TMpaBUIbHAs MpU3Ma U IpaBHIIbHAS



UpaMu/a, paBUIbHAas TPEYrojbHasi MUPaMUAA U IPaBUIIbHBIN TeTpa’ip, KyO. [Ipencrasnenue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTa’3Ap, NOAECKAdIp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTpPaHHHUKOB: p&Opa, nuaroHanu, yrisl. [Inomans 60okoBoi
MMOBEPXHOCTH M TIOJIHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [Imommane GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHOU
IpaMUJIbl, TEOpPEMa O IUIOLAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABUIIbHBIX MHOTOTPAHHMUKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHMKE: CHUMMETpHUS IapajlIeNeNuIe]a, CUMMETPUS
IIPABWJIBHBIX ITPU3M, CHMMETPHS NIPABUIbHONW MUPAMHU/IBI.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHANPAaBICHHBIE W IPOTUBOINOJIOXKHO HAaIIPaBJICHHBIC BEKTOpHL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOPAMHU: CIOKEHHE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha unciao. CBOMCTBA CI0KEeHUsI BEKTOpOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [lonsaTHe KoMIuIaHapHbIe BEKTOPHI. IIpM3HaK KOMILUTAaHAPHOCTHU TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pPa3IoOKCHUMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHatr B npoctpaHcTBe. KoopanHatel BekTopa. CBs3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YToil Mex1y Bekropamu. CkanspHOe

IMPOU3BCACHUC BCKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: UMIMHAPUYECKAs TOBEPXHOCTb, KOHHWYECKas IOBEPXHOCTh, cCQepuueckas
MOBEPXHOCTh, 00pa3ytolIye nopepxHocteil. Tena BpalieHus: HUINHAP, KOHYC, YCEUEHHBII KOHYC,
ctepa, map. Bzaumuoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o6pakenue Ten BpaleHus Ha IUIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMeTpus cepsl
U Iapa.

O06bEM. OcHoBHBIE cBoHcTBa 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuiesenunena u cieactBus u3 He€. OObEM MNpsAMONW M HAKJIOHHOW HPU3MBI, IMWIMHIpA,
nupamMubl 1 KoHyca. O0bEM mapa U apoBOro CerMeHTa.

KoMOuHamu Ten BpaiieHUss U MHOTOTpaHHHMKOB. [Ipu3ma, BIMcaHHAas B IWIHHID,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl U mapa ¢ miockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, ONTMCAHHOTO OKOJIO chephl, chepbl, BMMCAHHON B

MHOT'OT'paHHHUK WJIA TCJIO BPAIICHH.



[Tnomane MOBEPXHOCTH IMWIMHAPA, KOHYyca, Tomanas chepsl U e€ dacreid. [lomobue B
npoctpancTtBe. OrHomieHWe O00BEMOB, IUIOIMIANEH TOBEPXHOCTEH TOMOOHBIX  Quryp.
[IpeoOpazoBanue momobusi, roMmoTeTHs. PemieHne 3amad Ha MJIIOCKOCTH C HCIIOJNB30BAHHEM
CTEepEOMETPUUYECKUX METOJIOB.

[loctpoeHne cedyeHWd MHOTOTPAHHMKOB W TeJl BpalllEHUS: CEUEHUs IWIMHIpA
(mapainenbHO W TEPICHIUKYISIPHO OCH), CEYCHHs] KOHyca (MapayieibHble OCHOBAHHUIO U
MPOXOSIINE Yepe3 BEpLIMHY), CEUEHUs LIapa, METOIbl MOCTPOCHUSI CEUCHHI: METOJ CIE/OB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEpEeHOCa CEKYIIEN TIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpanctse. Onepanuu HajJ BEKTOpaMu. BeKTopHOe YMHOXEHHE BEKTOPOB.
CaoiicTBa BEeKTOpHOTO yMHOXeHHs. [IpsmoyronpHas cucrema KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznmokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOM MPH
pELIeHUN TeOMEeTPUUYECKUX 3a/1a4.

JBHKEeHHSA B IPOCTPAHCTBE

JlBmxenust mpoctpanctBa. OrtoOpaxenus. JIBmkeHus W paBeHCTBO ¢uryp. OOmime
CBOICTBA JABWKECHMI. BuIbl NBMKEHUWI: MapajuielbHbIA MEPEHOC, LIEHTpAbHAsE CUMMETPHS,
3epKaJIbHAasi CHMMETPUSI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u chepa

Oiinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIMTAHHE:

cOPMUPOBAHHOCTh TPAKIAHCKON MO3WIMKA OOydYalomerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MOpPOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TPAKIAHCKONW UICHTUYHOCTH, YBOKEHHUS K TIPOIIIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX IJOCTHUKEHUN B
JIpYTrUX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHWE JYXOBHBIX IICHHOCTEH pOCCHUHCKOTO Hapona, cHOopMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEACHMUSI, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTHKEHUI HAyKH U JESITeNbHOCTbIO YUYEHOrO, OCO3HAHHE JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOMYHUBOTO OyAyIIEro;

4) 3cTeTYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKJIIOYas  O3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, peHIeHUuH, pPacCYKIACHUH, BOCHPHUUMYHBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InYHbIX BUAOB UCKYCCTBA;

5) pusznueckoe BocnnuTaHKNE:

c(hOpPMUPOBAHHOCTH YMEHHSI TPUMEHSATH MATEMAaTUIECKUE 3HAHUSI B HHTEPECAX 3JI0POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryisipHas pusndeckas akTUBHOCTD ),
(bu3nYECcCKOe COBEPIICHCTBOBAHKE MPHU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;,

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYZly, OCO3HAHUE LIEHHOCTH TPYAOII00Ms, HHTEpEC K pa3iuuHbIM chepam
npodeccuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIOKEHUSIMH, YMEHUE

COBepIaTh OCO3HAHHBIA BHIOOp Oynymiell npodeccCMu ¥ pean30BBIBATH COOCTBEHHBIC
9



JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO |
camM000pa30BaHUIO Ha MPOTHKEHUH BCEH KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTDh JKOJOTMYECKOW KYJbTYphl, TMOHUMAaHWE BIUSHUS COLHAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rn06aanor0 XapaKTCpa 3KOJIOTUICCKUX HpOGHeM, OpHUCHTAl M Ha MPUMCHCHUC MATEMATUICCKUX
3HAHWH JJIs pEIICHUS 3a/1a49 B 00JIACTH OKPY’KAOIIECH Cpeibl, IJITAHUPOBAHUE IMTOCTYITKOB M OIICHKH
WX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAyKW M OOIIECTBEHHOM MPAKTHUKH, MOHUMaHUE MaTEMaTHYECKOW HAyKH Kak chepbl
YEJIOBEUECKOM NESITEIIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHS ITUBUJIU3AIINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTypPOU KaK CpEICTBOM IIO3HAHMS MUDa,
TOTOBHOCTL OCYHICCTBJIATDH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD NHAUBUAYAJILHO U

B IpymIie.

METAINIPEJIMETHBIE PE3YJIBTATHBI

Ilo3naBaTenbHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBrble Jjornueckue neiicTBUA:

BBISIBIIATh M XapaKTEpU30BaTh CYIIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUHA MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICICHUs  TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKU, OCHOBAHWUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUU MTPOBOAUMOI0 AHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh W TMPEOoOPa30BBIBATH CYXKICHUS: YTBEPIAUTEIbHBIC W
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUYHS B (paKTax,
JNAHHBIX, HAONIOACHHUSAX W  YTBEPXKACHUAX, TMpeayiaraTh KPUTEPUH JUISI  BBIABIICHHS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

JieNaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATEIBHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHHUH (TIPSIMbIC U
OT TPOTHUBHOTO), BBICTPAWBATh AapPTyMEHTAIMIO, TPUBOIAUTH TPUMEPHl M KOHTPIPUMEPHI,

000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;
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BBIOMpATh Croco0 pemeHus y4eOHOW 3amauyr (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HaWbOONee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIPHO BBIICTICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiicTBHA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUsI, (OPMYJIUPOBATh
BOMIPOCHI, (DUKCHPYIONIME MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAUTH CaMOCTOSITENIbHO — CIJITAHUPOBAaHHBIA  3KCIEPUMEHT, HCCIIEIOBaHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMHU, TPOLIECCaMU;

CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOABI IO pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs, HCCIIeI0BaHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISBJIATH Ae(PUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETA HA BOIIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(DOpPMAMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBAaTh U MHTEPHOPETUPOBATH HMHQPOPMAIMIO pPa3IMYHBIX BHIOB U  (GopMm
MpeJICTaBICHHUS,

CTPYKTypUpOBaTh  WH(GOpMAIMIO, TPEICTaBISITH €€ B Pa3IUYHBIX  (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMALMU 1O CaMOCTOSATENbHO CHOPMYITHPOBAHHBIM

KPUTEPUSM.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbIE 1eiicTBUSA

OO0uienne:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMU
O6H_I€HI/I§I, SICHO, TOYHO, I'PaMOTHO BBIPAKATH CBOKO TOYKY 3pPCHUA B YCTHBIX U MMUCBbMCHHBIX
TCKCTAaX, 1aBaTh IMOACHCHHS 11O XO4Y PCUHICHUA 3a/1a4, KOMMCHTUPOBATH HOHy‘-IGHHBIﬁ PE3YJIbTAT,

B XOJie 0OCYKJIEHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMbI, MPOOJIEMBI,

pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HJCH, HALCICHHBIC HA IOHCK PCHICHUA, COIMMOCTAaBIATH CBOU
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CYXKIEHHS C CY)XJIEHUSIMU JIPYTUX YYaCTHHMKOB AHaliora, OOHApYy>KMBaTh paziuive U CXOICTBO
NO3HLIMH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIIATh PE3YyJIbTAThl PEIICHUS 3a/Jaud, HKCIIEPUMEHTA, UCCIIEIOBaHUS, MPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (JOpMaT BBHICTYIIIICHUS ¢ YYETOM 3aj1a4 IPE3EHTAlMU U 0OCOOEHHOCTEN

ayJIMTOPHUH.

PeryisiTUBHbIE YHHBepPCAJbHbIE yUeOHbIE AeiicTBUS

Camoopranuszaumus:

COCTaBJIATH IUJIaH, AJITOPUTM pEIIEHUs 3a/Ja4yd, BbIOUpaTh CHOCOO peleHus ¢ y4yétom
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM HH(pOpMaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IETh HABbIKAMU MO3HABATENbHOM peIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX JCHCTBUIA
U MBICIUTENIBHBIX MPOIIECCOB, HX pE3yJIbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yJibTaTa PelICHUs MaTeMaTHUECKOM 3a/1auu;

MpeIBUJIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYThH IMPH PEIICHUU 3a/ayl, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAaJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa MLEId M YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKEHUS WM HETOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OUIMOKY, AaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMAHTHOW W MHAUBHIYyAILHOW pabOThI IpH
pelmieHUHd y4eOHBIX 3adady, NPUHHMATh IL€Nb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmlpenensaTh BUABI padoT, JOTOBapHBATHCA, OOCYKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

Yy4acTBOBATh B TPYIIOBBIX (GopMmax paboTbl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBbIC
HITYPMBI» ¥ UHBIE), BBITIOJIHSITH CBOIO YaCTh pa00OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMA MPOIYKT MO KPUTEPHSM,

c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konity 11 kiaacca o0ydarommiicss HAy4YnTCS:
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o CBOOOJHO ONEPUPOBATH OCHOBHBIMM IMOHSATHUSAMHU CTEPEOMETPUM IPU PELICHUU
3aJa4 U IPOBEJCHUN MATEMaTHUYECKUX PACCYKICHUM;

o IPUMEHSATh AaKCHOMBI CTEPEOMETPUM U CJEICTBUS W3 HUX MpPU PELICHUU
TEOMETPUYECKUX 3a1ad;

o KJaccu(UIUpOBaTh B3aMMHOE PACIOJOKEHHE TMPSIMbIX B IPOCTPAHCTBE,
IUIOCKOCTEM B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

o CBOOOJHO OMEpUPOBATh MOHATHSIMHU, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEXy NPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMON U INIOCKOCTHIO;

o CBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

o CBOOOJHO pacrio3HaBaTh OCHOBHBIE BHUbl MHOTOIPAaHHHUKOB (IIpU3Ma, MUPAMU/IA,

MIPSIMOYTOJIBHBIN TTapajuieenuIe, Kyo);

o KJIaccu(UIIUpPOBaTh MHOTOI'PAaHHHUKH, BEIOMPAst OCHOBaHMS ISl KIacCU(UKAIIH;

J CBOOOJHO ONEPUPOBATh MOHSATHUSIMH, CBSI3aHHBIMH C CEYCHHMEM MHOTOTPAHHUKOB
IUTOCKOCTBIO;

J BBINOJIHATH TapajuleibHOE, IICHTPAJbHOE M OPTOTOHAIBHOE MPOSKTHPOBAHUE

(buryp Ha IIOCKOCTb, BHITTOIHATH U300paKeHUs PUTYDP HA TIOCKOCTH;

J CTPOUTH CEYECHHS MHOTOTPAHHUKOB pa3IMYHBIMH METOAAMH, BBIMOIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BHI CBEPXY, COOKY,
CHH3Y;

J BBIYUCIIATh TUIOIIAJAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MHPaMHUIa),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyIr;

J CBOOO/IHO ONEPUPOBATH MOHATHAMHU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPHI;

J CBOOOZHO  ONEpPUPOBATH MNOHATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJAMHATaM B IIPOCTPAHCTRBE;

J BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;

J pemaTh 3a/1a4n Ha J0Ka3aTelIbCTBO MATEMAaTHUECKUX OTHOIICHUN M HaXOXJCHHE
TreOMETPUYECKUX BEITMYNH, IPUMEHSISI U3BECTHBIE METOBI IIPU PELICHUH MAaTEeMaTHUECKUX 3a/1a4
HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

J NPUMEHATh ~ NPOCTEHIIMEe  NporpaMMHBIE  CpPeIACTBAa W BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUYECKHX 3a1a4;

J U3BJIEKaTh, IPEOOpa3oBBIBATH W WHTEPIPETUPOBATH  MHPOpPMAIMIO O
IPOCTPAaHCTBEHHBIX TE€OMETPHUECKHUX (PUTYypax, MPEeICTaBICHHYIO Ha YepPTeXkKax U PUCYHKAX;
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. NPUMEHATh IOJIyY€HHbIC 3HAHMS HA IpaKTHKE: CPaBHMBATh U AHAJIU3UPOBATh
peanbHble CHUTyallUd, INPUMEHSTh W3yYEHHbIE IIOHATHS B IPOLIECCE IOMCKAa peIIeHUs
MaTeMaTHYeCKu COPMYITMPOBAHHONW MPOOIEMbI, MOJICIUPOBATh PEAbHbIE CUTYAIMH HA SI3bIKE
TeOMETPHH, UCCIICA0BATh OCTPOCHHBIE MOJIENH C UCTIOIb30BAHUEM I'€OMETPUYECKUX OHATHH U
TEOpeM, ammapara aireOpbl, pellaTb MPAKTUUYECKUE 3a/ladyM, CBS3aHHBIE C HaXO0XJIECHHEM
reOMETPUYECKUX BEIHYUH;

J UMETb MPEICTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHSA '€OMETPUN KaK COCTAaBHOM
YyacTu (pyHIAMEHTa pa3BUTHs TEXHOJIOTHUI.

K konmy 11 kiacca oOyyaromuiicss HAy4UTCs:

J CBOOOJHO  ONEpUPOBATh IMOHATHSAMH, CBSI3aHHBIMH C  IMJIMHJIPHYECKOH,
KOHHUYECKOW U c(hepruecKoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyUeHHUS;

J ONEepUPOBATh TOHATHSMM, CBSI3aHHBIMH C TEJIaMHU BpAIICHUS: IWJIMHAPOM,
KOHYCOM, cpepoii U mapom;

o pacro3HaBaTh Teja BpamieHus (MWIUHAP, KOHYC, cdepa U map) U OOBICHATH
CHOCOOBI OTYYECHHUS TeJl BPALLCHUS;

. KJIaccu(puIUpOBaTh B3aUMHOE PACHIONIOKEHHUE CHEPBI U IUNIOCKOCTH;

J BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHUs, 00BEMBI 1
IUIOINAAM TIOBEPXHOCTEW MHOTOTPAaHHUKOB M TEJT BpAIICHUS, TE€OMETPUYECKHX TeIl C
npUMeHeHHeM (opMyIT;

J CcBOOOJIHO ONIEPUPOBATH NOHATUSIMMU, CBSI3aHHBIMU C KOMOMHALIMSAMU TeJI BPAIlEHUsS
U MHOTOI'pDaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B chepy M ommcaHHBINH OKOJO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHMS;

J BBIYUCIISATH COOTHOUICHUS MEXAY IUIOMIAAsIMH IOBEpXHOCTEH M 00bEMaMu
MOJOOHBIX TEJI;

J n300pakaTh M3y4yaeMble (UTypHI, BHIIOIHATH (BBIHOCHBIC) IUIOCKUE YEPTEXKH M3
PUCYHKOB TPOCTBIX OOBEMHBIX (UIYp: BHJ CBEpPXY, COOKY, CHHU3Y, CTPOUTb CEYEHHUS Tel
BpALICHHUS;

J U3BJICKaTh, HMHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  MHPOPMALUIO O

IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEeICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

J CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
J BBITIOJIHATH ONEPAIK Ha/l BEKTOPaMH;
J 3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBON CHCTEME KOOpPAMHAT;
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o pelath TeoMEeTpUYEeCKUEe 3aJauyd Ha BBIUMCICHHE YTJOB MEXAY MNPSMBIMH U
IUIOCKOCTSIMHU, BBIUYMCJIICHHE PACCTOSIHUM OT TOYKU 10 IUIOCKOCTH, B IIEJIOM, Ha NMpPHUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA IIPU PELICHUH;

o CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C JBH)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

o BBITIOJTHATH H300paKeHUsI MHOTOTPAHHUKOB U TEJl BPAIIEHUS TIPU MapaJuIeTbHOM
NIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKAIIBHON CUMMETPHUHM, IIPU IIOBOPOTE BOKPYT IPSIMOI,
npeoOpa3oBaHus MOI00US;

o CTPOUTh CEUEHUSI MHOTOTPAHHMKOB M TeJ BpALICHHUS: CEUEHUs IWIMHJIpa
(mapamienbHO W TEPIEHIUKYJISIPHO OCH), CEYCHHUs KOHyca (TapajijieibHbie OCHOBAaHUIO U
MPOXOJSIINE Yepe3 BEpPIINHY), CEUYCHHS 111apa;

o MCII0JIb30BaTh METO/bI IOCTPOEHMSI CEUEHUI: METOJ] CIIEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

o JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

o NPUMEHSTh TeoMeTpuueckue (akThbl AJI PElIeHUs CTEePEeOMETPUYECKUX 3ajad,
MPEOoJIaraloliuX HECKOJIbKO IIAaroB pPelIeHus, €ClIu YCIOBHS NPUMEHEHUsS 3a/1aHbl B SBHOM U
HESIBHOU (opme;

o pelarh 3aa4d Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUM U HaXO0XKJIEHUE
TE€OMETPUUECKUX BEJINYMH;

o IIPUMEHSTH IPOIrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHNUN CTEPEOMETPUUECKHX 3314,

o NPUMEHATH TOJYYEHHbIE 3HAHUS Ha TMPAKTHKE: CPaBHUBATh, AHAIU3UPOBATH M
OIICHUBATh pealbHbIE CUTyallMd, NPUMEHSITh HU3YUYCHHBIC TIOHATUS, TEOPEMbI, CBOICTBa B
npolecce MOUCKAa PELICHHsT MaTeMaTH4ecKu CcQOpMyIMpOBaHHON HpPOOIEeMbI, MOAEIHPOBATH
pealibHbIE CHUTyallud Ha S3bIKE TE€OMETPUU, UCCIENOBaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHNEM F€OMETPUUECKUX MTOHATHI U TEOpeM, arrapaTa alreopsbl, peniatb NpakTHYECKue
3a/1a4M, CBA3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEITUYNH;

o UMETb MPEICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSA '€OMETPUN KaK COCTaBHOU

yacTu QyHIaMEHTa pa3BUTH TEXHOJIOTHI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBO 4acoB
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Ne HanmeHoBaHMe pa3je/ioB U TeM Beero KonTtpoabHubie
n/n NPOrpamMMbl padoThI
1 BBenenue B ctepeomMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsiMbIx B 6 1

MIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHzlmfynﬂpHocn, NPSIMBIX U o5
IUIOCKOCTEH B MIPOCTPAHCTBE
5 VYrel U pacCTOSHUS 16
6 MHororpaHHUKH 7
7 BexkTopsl B mpocTpaHcTBE 12
8 [ToBTOpeHwme, 0606meHI:Ie u 5 )
cUcTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6
I[TPOI'PAMME
11 KJIACC
HaumeHoBaHue pa3ieioB U TeM Komraecrso wacos
Ne ni/m KonTposabHubie
NPOrpamMMbl Bcero
padoThI
1 AHanuTHuecKas reoOMeTpHs 15 1
5 [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTH3alys 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BparteHus 24 1
5 [Tnomany noBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TET
6 JIBrokeHUS 5 1
; [ToBTOpeHwue, 0606meHI:Ie U 17 5
cUcTeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 102 3

ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoandyecTBo yacosB

Bcero

KonTtpoabHubie
padoThI

IlonsATHA CcTEpeOMETPUM: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbBIE TpaBUIIa N300paKEHNUS HA
PHUCYHKE IIJIOCKOCTH, MapaJlJIEIbHbBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: nepecekaronmecs
IJIOCKOCTH, MIEPECEKAIOLIUECS TTPSAMAst
U IUIOCKOCTB; MTOIYIIPOCTPAHCTBO

[TonsTus: nepecexaronuecs
MIJIOCKOCTH, MepeceKaroumecs npsmas
U TJIOCKOCTh; MOy POCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MIPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyleCTBYIOIINX 00BEKTOB

MHororpaHHuKH, H300paKeHHE
MIPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyleCTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSAMBIX U ITIOCKOCTEH B
npoctpancTBe. O003HAYEHUS TPAMBIX
U IUIOCKOCTEN

OcHOBHBIE TIpaBUIIa N300pKECHHS HA
PHUCYHKE TUIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

10

N3o0paxkeHne ceueHni MIpaMuIbl,
Ky0a 1 MPU3MbI, KOTOPbIE TPOXOJIAT
yepe3 ux péopa. Mzobpaxenue
nepeceyeHus MoayueHHBIX
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IJI0CKOCTEN. PackpammuBanue
MMOCTPOCHHBIX CEUCHUI Pa3HbBIMU
OBE€TaMH

11

N300pakeHne ceueHuil mupaMusl,
Ky0a U IPU3MBbI, KOTOPbIE TPOXOASAT
gyepes ux péopa. M3obpaxenue
NEpCCCUCHU A MOJTYUCHHBIX
IJI0CKOCTel. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMHU
[[BETAMHU

12

N300pakeHne ceueHuil nmupamMusl,
Ky0a U IPU3MBI, KOTOPbIE TPOXOAAT
yepe3 ux péopa. Mzobpaxenue
nepeceyeHus MoayueHHBIX
IJI0CKocTel. PackpammBanre
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU
[[BETaMU

13

N3o0pakeHne ceueHni MIpaMuIbl,
Ky0a 1 MpU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. Mzobpaxenue
nepeceyeHus MoayuYeHHBIX
IJIOCKOCTEN. PackpaiumBanne
MMOCTPOCHHBIX ceueHuu Pa3HbBIMU
IBE€TaMH

14

Mertoa cnefoB it TOCTPOSHUS
ceueHnu

15

Meron cnenoB 1 OCTPOEHUs
ceyenuii. CBOMCTBA MEPECECUCHUI
MPSAMBIX U IIOCKOCTEH

16

Meron cnenoB 1 MOCTPOEHUs
ceueHuii. CBOICTBa nepeceuyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IIAroB MOCTPOCHUS

18

[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IIAroB MOCTPOCHUS

19

[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
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CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IIAroB MOCTPOCHUS

20

[ToctpoeHue ceueHuii B mupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX UYEPTEKEHN U
3aIUCh IIAroB MOCTPOCHUS

21

[ToBTOpenue manumerpun: Teopema
O MPOIOPLIMOHAIBHBIX OTPE3KaXx.
[TomoGue TpeyrobHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHUS TUIAHUMETPHUH U
CTEpPEOMETPUU

23

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioKeHue NpsMbIX B
npoctpancTse. CKpenBaroecs
npsmsle. [Ipusnaku
CKPEIINBAIOIINXCS MPSMBIX.
[TapannensHble IpAMBIE B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOi1
MapayieIbHON JAHHOU MPAMOW,
MPOXOJISIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha
JaHHOU npsimoil. Jlemma o
NEpeCCUCHUU MapPAJUICIIbHBIX MMPSIMBIX
IIJIOCKOCTBIO

26

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema o TpEX mapayeaTbHBIX
npsambIX. Teopema o
CKPCHIUBAOIUNXCA MPAMBIX

27

[TapannensHOe MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajiIeIbHOTO
npoekTupoBaHus. M3o0pakeHue
pasHbIX (Uryp B mapaienbHOMN
MPOSKIINH

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXy IPSIMbIMU
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29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIC C
pacnonomeHHeM HpHMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTse. [Ipu3Hax
[apaJUIEIbHOCTH IPSIMOU U
mockoctd. CBOMCTBA
MapAJUICIBHOCTH MPSIMON U TUNIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHE U JI0KA3aTeNIbCTBO,
CBA3aHHLIC C MApaJlJICJIbHOCTBIO
MPSAMBIX U ITIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILEro
4yepe3 JaHHYIO NPSAMYIO Ha YEPTEXE U
MapaJuIeIbHOTO APYTOU IIPSMOM.
Pacuér oTHOmIEHUI

33

[TapamienpHas npoeKLHus,
PUMEHEHHE 151 TOCTPOCHUS
CeueHMi KyOa U mapasuiesenumesaa.
CaoiicTBa napasienenuneaa u
HIPU3MBI

34

[TapamensHble ockoctu. [Ipu3Haku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE
MPUHAJUISKALYIO JaHHOM MIOCKOCTH
U CIIECTBUS U3 HEE

36

CgoiicTBa napaJuieIbHBIX MIIOCKOCTEM:
0 MapauIeIbHOCTHU MPSIMBIX
[epeCeUYEeHUs IPU NEPECEUEHUN IBYX
[apaJuIEeIbHBIX INIOCKOCTEN TPEThen

37

CgoiicTBa napaJuieIbHBIX MJIOCKOCTEM:
00 oTpe3Kax mapajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXIY
napajuieIbHbIMU TII0CKOCTSIMU; O
[IEPECCYCHUH IPSIMOU C IBYyMS
napajuieIbHbIMU TIOCKOCTSMH

38

[ToBTopenue: Teopema [Tudaropa va
MJI0CKOCTH
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39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ MPSIMOYTOIBHOTO
napajienenumneaa

41

Boruncnenue 1iMH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Napajuiesienunesie

42

IlepneHUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU MIPSMOM U
IJIOCKOCTH

43

IlepneHUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU MIPSIMOMN U
IIJIOCKOCTH

44

Teopema 0 CyIl1eCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOI,
IIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIIPHOU K
IIJIOCKOCTH

45

I1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[11nockoCTH ¥ IepIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

47

[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIspa u3
TOUYKHU Ha MPSIMYIO

48

[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIspa u3
TOYKH Ha MPSAMYIO

49

Teopema o TpEX MepHeHANKYIApaxX
(nmpsimast 1 oOpaTHasi)

50

Teopema o TpEX MmepreHANKYIIpax
(mpsimast u oOpaTHas)

o1

Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU

52

[Touck mepreHIuKyYISIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPTICHIUKYJIIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE MPOSKTUPOBAHHE
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54

[TocTpoenue ceueHuit Kyoa, IpU3MBbI,
[IPaBUJILHON ITUPAMUBI C TIOMOILIBIO
OPTOTrOHAJILHOM IPOEKIIUU

55

[TocTpoenue ceueHuit Kyoa, IpU3MBbI,
[IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

56

CummMeTpus B IPOCTPAHCTBE
OTHOCHUTEINBHO MockocTu. [lnockoctu
CUMMETPUI B MHOTOI'PAHHUKAX

57

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH KakK CJIEJICTBUE
CUMMETpUU

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

CriocoObl OMYCTUTh MEePIIEHANKYISPHI:

CUMMETpHUS, CABUT TOYKHU IO
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

KonrtponsHas padora "B3anmuoe
pacrioyio’keHue MPsIMBIX U MIIOCKOCTEN
B ITpocTpaHcTBe"

63

[ToBTOpEHME: Yroy MexXay NpsSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: yrOa MEKITY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuueckue MeTo b1
BBIYHMCIICHHS YTJIa MEXTy TIPSIMBIMH B
MHOTOTPaHHUKAX

66

JIByrpansbiii yroa. CBOHCTBO
JMHENHBIX YIJIOB IBYIPaHHOTO yIJa

67

[TeprieHIUKYISPHBIC MTIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMOoi
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[IEPECCUYCHUS ABYX IIJIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssMOYyTONIBHBIN ITapajuICICIUIIE T
KyO; U3MEpEeHNs1, CBOMCTBA
IIPSAMOYTOJIBHOTO ITapajulelICUIIe1a

70

Teopema o guaroHamm
MPSIMOYTOJIFHOTO TapaJuIesieIuIe1a u
CIICJICTBHE U3 Hee

71

CrepeoMeTpuyecKre U MpUKIIaIHbIE
3aJlauM, CBA3aHHbBIC CO B3aMMHbBIM
Pacmo0KEHUEM MPSMBIX U TIOCKOCTH

72

IToBTOpEHME: CKpELIMBAIOIINAECS
MpsMBIC, TAPAJUICIIbHBIC IJIOCKOCTHU B
CTaHapTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEILIMBAOIINXCS TPSAMBIX,
pacCTOAHUE MEKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMU B
MIPOCTBIX CUTYALMIX

74

Paccrosinue oT TOUKH J10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienue paccToSTHUN MEXITY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIISIPHON
IJIOCKOCTH

76

TpéxrpanHsblil yroji, HEpaBEHCTBA AJIsI
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB 1
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepPUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosiHus"

79

CucreMaTu3alus 3HaHuH
"MHOrorpaHHHK 1 €ro 3J1€MEHTHI"

80

[Tupamuaa. Buasl nupamui.
[IpaBunbHas nupamuaa

81

IIpusma. IIpsAmas u HakIOHHAs
npusMmsl. [IpaBunbHas npuzma
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[IpsiMolt mapasenenumnen,

82 IIPSIMOYTOJIbHBIN NapajlieenuIe, 1
Ky0

83 Brinmykiiple MHOTOTpaHHUKH. Teopema 1
Diinepa
Brinykibeie MHOrOrpanauku. Teopema

84 Oiinepa. [IpaBriibHBIC 1 1
MOJTYTIPABHIILHBIE MHOTOTPAHHUKH

85 'I‘COHTpO.HBHaH pabota 1

MHororpanHuku"

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBumno mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OHON 1
TUIOCKOCTH

92 CkanspHO€ MPOU3BEICHUE BEKTOPOB 1

93 Brruncnenue yriia Mexy BEKTOpaMu 1
B IIPOCTPAHCTBE

94 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

96 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

97 [Ipocreitmme 3aga4u ¢ BEKTOpaMH 1

98 O6O6HV1€HI/IG Y CUCTEMAaTH3aIHs 1
3HAHUU

99 O6o6uuleHI/Ie A CUCTEMAaTH3AIN 1
3HaHUH

100 HToroBast KOHTpOJIbHAs paboTa 1

101 HroroBast koHTpOIBHAS paboTa

102 O606HjGHI/IG Y CUCTEMAaTH3aIHs 1
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIIACC

Koan4yecTBo 4acoB

Ne
Tema ypoka KonTposabHubie
n/n Bcero
padoThI

[ToBTOpenue Temol "KoopauHaTel

1 BEKTOpa Ha MJIOCKOCTH U B 1
npocTtpaHcTae"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
IToBTOpeHue TeMbl "Borunicienue

3 yria MeXJy BEKTOpaMH B 1
npoctpaHcrae”
[ToBTOpeHue TeMbl "YpaBHEeHHE

4 PSIMOM, IPOXOIAILEH Yepe3 ABe 1
TOYKH"

5 YpaBHEHUE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX

7 BekropHoe npousseneHue 1

8 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1
MIPOrpaMMUPOBAHHE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE 1

IIPOrpaMMUpPOBaHHE
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10

AHaUTUYECKHE METOIbI pacuéTa
yriia MeXIy MpSMbIMU B
MHOT'OTpaHHUKAX

11

AHaUTHYECKHE METOIbI pacuyéTa
yriia MeXIy IIIOCKOCTSIMU B
MHOT'OTpaHHUKAX

12

®dopmysa pacCTOSIHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX

13

Haxoxnenue paccTossHUM OT TOUKH
JI0 TUTOCKOCTH B Ky0e

14

Haxoxnenue paccTossHUM OT TOUKH
J10 IUIOCKOCTH B IIPaBUIIbHOMN
nupamuzie

15

KontponbHas padota
"AHanuTHYecKas reoMeTpus”

16

Ceuenus MHOTI'OI'paHHUKOB!
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

17

CeueHus MHOT'OT'PpaHHUKOB: MCTOQ
CJICI0B

18

Ceuenus MHOTI'OI'paHHUKOB!:
CTaHAAPTHEIC IIJIOCKOCTH,
NEpCCCUCHUS MPAMBIX U IUIOCKOCTEH

19

[TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CeUCHUS

20

[TapautenpHbIe NPSMBbIE U IIJIOCKOCTH:
pacy€r OTHOLIEHUI

21

[TapanenpHble NpsIMBbIE U MIJIOCKOCTH:
YIJIBI MEXTY CKPEUIUBAIOIIMMUCS
MPSIMBIMU

22

[lepnenuKkynsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

23

[lepnieHIuKyAsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
MEPIeHIUKYISIpax

24

[lepnieHIuKyAsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHUKAX
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25

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moao0ous

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moa00us

27

[ToBTOpEHME: TIOIMAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
Iomaaen, cooopaxeHust moao0ous

28

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaXeHUs MOA00HUs

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIAX TOBEPXHOCTEN, pa3pe3aHust
Ha 9acTH, COOOpaXeHUs MOA00HUS

30

Konrponsnas pabdora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napajuieNienuneaa

32

3amaun 00 yaBOeHUH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPUCEKITUH yTIia

33

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTenune/1a

34

[TpuknaaHbie 3a1a9d, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapaJuIeyIeuIea

35

O0BEM IPSIMON TPU3MBI

36

CrepeomeTrpuueckue 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB
NPSAMON MPU3MBbI

37

[pukinagHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TMIPSIMOM PU3MBI

38

Brraucienne 00bEMOB TEI C

MTOMOIIIBIO OTIPEICTIEHHOTO HHTETpaa.

O0BEM HAKITOHHOW MTPU3MBI

39

Brraucienrne 00bEMOB TEI C

MTOMOIIIBIO OTIPEICIEHHOTO HHTETpaa.

O06BEM TUpaMuIbI
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40

®opmyna 00bEMa MUPaAMUIBL.
OTHomeHne 06bEMOB MTUPAMUJL C
OOIIKM YTJIOM

41

®opmyna 00bEMa MUPaAMUIBL.
OTtHomeHne 06bEMOB MTUPAMUJL C
O0IIKM YTJIOM

42

CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOMN
IIPU3MBI

43

CrepeoMeTpriecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

44

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BbEMOM HAKJIOHHOM MTPU3MBI

45

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBSI3aHHKIC C
00BEMOM TTUPAMHU/TBI

46

[Ipumenenne 00bEMOB. Briuncnenue

pacCToAHUA A0 IMMIIOCKOCTHU

47

KonTponbnas padota "O0béM
MHOTOIpaHHUKa"

48

Hunmruaaprdeckast HOBEPXHOCTb,
00pa3yromue UIHHIPHIECKON
IIOBEPXHOCTH

49

Humuaap. [psimoit kpyroBoit
umuHap. [Inomaas moBepXHoCTH
LUIIAHIAPpA

50

Konunueckast moBepxXHOCTb,
o0Opa3yrolme KOHHIeCKOM
noBepxHoctu. Konyc

o1

CeucHue KOHYCa MJIOCKOCThIO,

napannenLHoﬁ IIJIOCKOCTH OCHOBaHHA

52

Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54

[Tnomans 60KOBOM MOBEPXHOCTU U
MOJTHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
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IIOCTPOECHUEM CEYEHUU LUIUHAPA,
KOHyCa

56

CrepeomeTrpruecKkue 3aa4n Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
IIOCTPOECHUEM CEYEHUU LUIUHAPA,
KOHyCa

57

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
IAITUHIPOM

58

HpI/IKHaI[HHG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsnl u mapa ¢
miockocThio. Kacanue mapa u chepsl
MJIOCKOCTHI0. B 1 n3o0pakenue
mapa

61

[Tepeceuenue chepsnr u mapa ¢
miockocThio. Kacanue mapa u chepsl
MJIOCKOCTRIO. B 1 n3o0pakenue
mapa

62

VYpasaenune chepsl. [Lnomans chepbl
u €€ yacren

63

Cummerpus chepsl u mapa

64

CrepeoMeTpuuecKue 3ajauu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYHCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[TpuknagHbIe 3a7a9M, CBSI3aHHBIEC CO
cdepoii u mapom

67

IToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIIEHUS B
OKpPYKHOCTH, CTaHJJapTHBIE TTO100Us

68

Paznmuunsie KOM6HHaHI/IH TCJI
BpallCHUA U MHOTOTPAaHHUKOB

69

3amaun o Teme "Tena u
MOBEPXHOCTH BpalieHus"
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70

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6beém mummHapa. Teopema 06
00BEME MPSMOTO ITUITUHIPA

73

Brruucienue 00bEMOB TeI C

IIOMOIIBIO OHpeHGHéHHOFO HHTCIrpaia.

O0BéM KOHYCa

74

ITmomany OOKOBOU U ITOJTHON
MMOBEPXHOCTH KOHYCa

75

CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB
UWIMH]Ipa, KOHYyca

76

[Ipukitagueie 3aga4u 110 TEME
"OOBEMBI M TUIOIIAH TTOBEPXHOCTEH

TEI

77

OO0BEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKIE 3a1a4H,
CBSI3aHHBIC C BBIYMCICHUEM 00BEMOB
11apa, mapoBOro CerMeHTa u
IIAPOBOT0 CEKTOpa

78

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHKIC C
00BEMOM II1apa U TJIOMAIBI0 CHEPHI.
CooTHoOIIEHNS MEXTy TUIOIAISIMHI
MMOBEPXHOCTEH U 00bEMaMK
MMOIOOHBIX TE

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
TeJI U IUIONIAJEH MMOBEPXHOCTEN

80

KonTponbnas pabota "[1nomamau
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

TEI

81

JIBM>KEHUS IPOCTPAHCTBA.
OtoOpaxkenusi. J|BuwkeHust u
paBeHcTBO (puryp. OOmIMe cBoiCcTBa
IIBUKCHUHU
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82

Buael nBukeHMI: napaiebHbII
MIEPEHOC, LEHTPAIbHAS CUMMETPUS,
3€pKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOi1

83

[TpeobpazoBanus momxoowus. [Ipsmas u
cdepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JIBUKCHUS

85

KonrtponsHas padora "BekTops! B
npoctpaHcTae"

86

O6o6matomee nmopropenue 11
MOHATHIA U METOJIOB Kypca T€OMETPUH
10-11 kmaccoB, cucTeMaTH3aIHs
3HaHui: "[lapamienbHOCTh NPSIMBIX U
IJTOCKOCTEH B MpOCTpaHCcTBE"

87

O6o06maromee nosTopenue 11
MOHATUI U METOIOB Kypca reOMETpUH
10-11 xmaccoB, cucTeMaTH3aINs
3HaHUM: "BekTopsl B mpocTpaHCcTBe"

88

O6o06mtaromee nosropenue 11
MOHATUI U METOIOB Kypca reOMETpUH
10-11 xmaccoB, cucTeMaTH3aINs
3HaHUM: "BekTopsl B mpocTpaHCcTBe"

89

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca T€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIHs
3HaHuil: "O6beM MHOTOrpaHHUKA"

90

O6o6maromee mosropenue 11
MOHATHH U METOJIOB Kypca reOMETPUH
10-11 xmaccoB, cucTeMaTH3aINs
3HaHui: "O0beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
HOHATUI U METO0B Kypca FreOMEeTpUH
10-11 knaccoB, cucTeMaTH3alNs
3HaHui: "[lnomany NoBepXHOCTH U
00BEMBI KPYTIIBIX T

92

O6o6maromee mosropenue 11
HOHATUI U METOI0B Kypca FreOMEeTpUH
10-11 knaccoB, cucTeMaTH3alNsg
3HaHui: "[lnomany NoBEpXHOCTH U
00BEMBI KPYTIIBIX T
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93

HToroBast KOHTpOJbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3anus 3HaHU

96

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

I'eomerpust. 10-11 knmacesr: yue6. s o0nieodpa3oBar. opraHu3aluii: 6a3oBbIi 1
yray6nennsiit ypoBuu/ [JI.C.Atanacsan, B.®.byry3os, C.b.Kanomues u np.] - M.:
[Ipoceemenue, 2020

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Aranacsu JI.C, byty3oB B.®., Kanomues Cb., ITo3nsk O.I'., FOnuna .M. I'eomeTpus.
10-11 xmaccer: YueOHUK a1 001eo0pa3oBaTeibHBIX yupexkaennii. M.: [Ipocsenienue,
2014.

2. Artanacss JI.C, byty3oB B.®., I'mazko FO.A., FOnuna U. U. I'eometpus: Pabouas
terpanp aid 10 knacca. M.: Ilpocsemenue, 2014.

3. 3uB b.I', Meiinep B.M., baxanckuii B.®. 3agauu o reomerpun 1st 7—11 knaccos. M.:
[Tpoceemenue, 2018.

4. 3uB b.I'., Meiinep B.M. [lunakrnueckue matepuansl 1o reomerpun 1yt 10-11 kmaccos.
M.: IlpocBemenue, 2015.

5. Aranacasn JI.C, byty3os B.®., ['na3koB FO.A., Hekpacos B.b., IOquna 1.W. U3yuenne
reometrpun B 10—11 kimaccax: Meroa. pekoMeH . kK yueOHuKy. Kaura nis yuurens. M.:
IIpocsemnienue, 2009.

6. AnteinoB [1L.U. I'eomerpust, 10—11 xmaccel. TecTsl: YueOHO-MeTOqMUECKOE ITOCOOHE.
M.: Ipocda, 2014.

7. 3BaBuH JI.. HoBBIC KOHTPOIBHBIE U MPOBEPOUYHBIC pabOTHI TT0 reomeTpuu. 10—11
knaccel. M.: [Ipoda, 2014.

8. E. M. Pabunosuu. ['eomerpust 10-11. 3amaun u ynpaxxHeHUs1 HA TOTOBBIX YepTEXkKax.
M.:MJIEKCA, 2014.

9. YMK «KuBas maremaruka». MockBa. MHCTUTYT HOBBIX T€XHOJIOTUI.2012

10. DnexktpoHHoe npunoxenue. Ypoku reomerpun. 10-11 knaccer. M3-Bo «Ilnanera»

11. I'yceB B.A., Menanuk A.M. Jlunaktuueckue matepuainsl o reomerpun 1uist 10 kiacca.
4-¢ m3a. — M. : IlpocBemenue,2014.

12. T.M.Mumienko. TemaTnyeckoe U MOypoOYHOE IIAHUPOBaHUE 1Mo reomeTpuu. 10 kiace,

Mocka «9K3AMEHY, 2014.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www.edu.ru (caiir MOuH P®).

2. www.school.edu.ru (Poccutickuii 001eo0pa3oBaTeabHbIN OPTAN).

3. www.pedsovet.org (Bcepoccuiickuii InTepHET-TI€1COBET)

4. www.fipi.ru (caiit ®eaepanrbHOr0 HHCTUTYTA MIEAarOTMYCCKUX U3MEPEHU).

5. www.math.ru (MHTepHEeT-TIOA/IEpKKA yUUTENEeH MaTeMaTHKH).

6. www.mccme.ru (cail'T MOCKOBCKOTO TICHTpa HEMPEPHIBHOIO MATEMATHUECKOTO
o0Opa3oBaHms).

7. WWW.it-n.ru (ceTh TBOPYCCKHUX YUUTEIICH)

8. www.som.fsio.ru (cereBoe 00beIMHEHHE METOAMCTOB)

9. http:// mat.1september.ru (caiit razers «MaremaTuka)

10. http:// festival.1september.ru (bectuBans negarorndeckux uacit « OTKPHITHIA YPOK»
(«ITepBoe ceHTAOPS)).

11. www.eidos.ru/ gournal/content.ntm (MuTtepHeT - sxypHan «imocy).

12. www.exponenta.ru (o6pazoBaTelIbHBII MATEMaTUICCKUI CAMT).

13. kvant.mccme.ru (ekTpoHHas Bepcus KypHaia «KBanm.

14. www.math.ru/lib (anexTponnas mareMaTHuecKas OUOINOTEKA).

MATEPUAJIBHO-TEXHUYEECKOE OBECIIEYEHHUE HTT-315

1. O6pa3zoBarenbHbI pOOOTOTEXHUYECKHI MOy b "MccenoBaTenbCKuil ypoBeHb'" Ai1st
M3Y4YEeHHs] MHOTOKOMIIOHEHTBIX POOOTOTEXHUYECKUX CUCTEM M T'YMaHOUAHBIX POOOTOB.
2. O6pazoBarenbHBIH HA0OP I pa3pabOTKH MIPOrPAMMHUPYEMBIX MOJIETICH MOOMIIbHBIX
pPOOOTOB U pecypHBIN HAOOP CUCTEMbI TEXHUYECKOTO 3PEHHS, CCHCOPHBIX YCTPOUCTB U
KOMMYHHKAITUOHHBIX MOJTYJICH.

3. OGpa3zoBarenbHbIN poOoTOTeXHUYECKU MOy b "[IpodeccrnonanbHbIil ypoBeHB".

4. bazoBble poOOTOTEXHUUECKHE HAOOPHI JUIsl TPYIIIOBOTO U MHAUBHUIYAIBHOTO

MPpUMCHCHUS.
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