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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaKk KaK O0O€CI€YMBAaET BO3MOXKHOCTb M3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB T'YMAHUTAPHOIO LHUKIIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lenb ocBoeHUs mporpaMmbl yueOHOTo Kypcea «['eomeTpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00YUaIOIMXCs IPU U3YUEHUH
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U IEUCTBUH, CIEIU(PUYHBIX TEOMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(GopMUpOBaHNE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOLIEro MUpa, 3HaHWE MOHATUIHOIO anmapara 1o pa3iery
«CtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIN;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJIM AKCMOMATHUKUA TpHU
IIPOBEICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJad C MNPAKTUYECKUM COJEPKAHHUEM,
dbopMHUpoBaHUE MPEJACTABIEHUS O HEOOXOAMMOCTH  JOKa3aTeabCTB  IpHU



00OCHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMAaTUKU B MPOBEICHUU
JIEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronMXcsi, M03HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI paclo3HaBaTh MPOSIBICHUS T'€OMETPUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHU [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJIbHBIM JHHHUSIM Y4eOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaMm oOyuenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaraM ocBoeHusi DenepanbHOi paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM O TrojaM OOYy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIPOCAM O0YyYaroLIUecs
oOpamiainuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBIJIAJCHUE
r€OMETPUUYECKUMHU MOHATUSAMH U HABBIKAMU MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00yYarOIIUXCsl, paclIupss U yriryossis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth ycinoBus i auddepeHunanii  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4YEeHHE T€OMETPUHU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHOoro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpPECEKaroIIMecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMbIX. [lapaninenpsHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaAJLJICIIbHBIC
IIPSAMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPAMOMN
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMHU B IIPOCTpAaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapajuIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKIMsI (PUTYpBI HA TIIOCKOCTh. [leprneHaAnKyIspHOCTD
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NMPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOIrpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB [l TPEXTPAHHOTIO yIJia.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHASI TTOBEPXHOCTH MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oitnepa. [IpoctpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MUpaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAEKAdIP U UKOCADIP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: péOpa, IuaroHaid, YIJIbL.
[Tnomanps OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBIL,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM NHUPAMHIBI, TEOpeEMa O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'PDAaHHHUKE: CUMMETPHUS
NapaJuIeNeNuIed, CUMMETPUS NPABWIBHBIX IPU3M, CHMMETpUS IPAaBUWIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHbIM  BekTopaMm. [IpsmoyronpHass  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJI Mexay BektopaMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunuHapa u konyca. Cummetpus chepsl 1 mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena v ciaeActBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHnanum Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanue mrapa w cdepsl MmiIockocThio. [IoHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOmaas chepsl U e€ JacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanne momobwsi, romoTeTusi. Pemienne 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs TUINHIpPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIIME YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyrojibHas cucTeMa
KoopAuHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxkenust mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYI MPSMOI.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPECTABICHNE O MATEMaTHUECKHIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U Jpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYIMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JIOCTHKEHUN HAYKHU U JESATENbHOCTIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA,;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOTo U 0e301acHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3n4ecKas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHHUMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUCHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOU
HayKH Kak cepbl 4eITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBISITH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
onpeieSIeHUs MOHITUHN, YCTaHABIMBAaTh CYIIECTBEHHBINH MPU3HAK KlacCU(pUKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKJIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA AKCIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIECAOBAaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BbBIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3MyHbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHWS II0 XOAY pELICHHsS 3a1auu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXICHUA C CYXKICHUAMHU IPYTUX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIAH, aJITOPUTM PELICHUS 3a/1a4i, BEIOMPATh CIIOCO0 PELIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ YYETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUII U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca M pe3yJsibTaTa peIIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7ady, HNPUHUMATh 1€lb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3YIbTAT PabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIYy MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo0);

e KiacCUUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TOHATUSMHU, CBA3AaHHBIMH C  CEYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsI MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH ICUCTBUS HaJ BEKTOPAMH;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOLIEHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HAa NPaKTUKE: CpaBHHUBaTh U
aHAIM3UPOBATh PEANbHBIE CUTYallUH, MPUMEHSTh U3yYECHHbIEC MOHATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJTUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJIHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHYC, cdepa U Imap) H
OOBSICHATH CIIOCOOBI MOYYCHHS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXIY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCyHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4M Ha BBIYMCIICHUE YTII0B MEKIY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIllEHUS MpHU
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPIEHIUKYJIIIPHO OCH), CEUYCHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;
IPUMEHATh T€OMETPUYECKHE (PaKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUYECKUX BEJIHYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOILECCE IIOMCKA PEIICHUS MaTeMaTHYECKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XKJIECHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7 1
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 1




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17 1
Temna BpamieHus 24 3
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 3
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi o0pasoBaTesibHbIE
padoThbI padoThI
pecypchl
OcCHOBHBIE TIpaBUJIa H300paKEHUS Ha https://fipi.ru/
1 PHUCYHKE IJIOCKOCTH, TTapauIeIbHBIX 1
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[Tonsatust crepeomeTpun: ToUKa, https://math100.ru/
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.
2 OcHOBHBIE TpaBUIIa U300pAKEHHS Ha 1
PUCYHKE IJIOCKOCTH, TTapalIeIbHBIX
NPSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka
TTOHATHS: epeceKaroIIHecs https://fipi.ru/
3 TUIOCKOCTH, TepeceKaroIecs npsamas 1
U TUIOCKOCTD; TOTYIPOCTPAHCTBO
TTOHATHS: epeceKaroIIHecs https://math100.ru/
4 TUTOCKOCTH, ITePECEeKArOIIHecs mpsMas 1
U TUTOCKOCTB; ITOJTYIIPOCTPAHCTBO
MHOTrOrpaHHUKH, H300paKeHHE https://fipi.ru/
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCylEeCTBYIOIIHNX O0BEKTOB
MHOTrOrpaHHUKH, U300paKeHHE https://math100.ru/
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX 1

¢uryp, HecymecTBYIOIMX 00bEKTOB



https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

https://fipi.ru/
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AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

CJIICACTBHUA U3 HUX. Cnioco0n1 3aJJaHusA
MMpAMBIX U IUIOCKOCTEH B

npoctpancTBe. O003HAYCHUS TPSIMBIX

U IJIOCKOCTEN

N300pakeHre CeueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceueHsl MOTyYeHHBIX
mockocrell. PackpammvBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMU

https://math100.ru/

https://fipi.ru/

https://math100.ru/

11

N300pakeHne ceueHni mupaMuibl,
Ky0a U IpU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocrell. PackpammvBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMU
[[BETaMHU

https://fipi.ru/

12

N3o06paxeHne cedeHni mupamMuibl,
Ky0a 1 pU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHust MoJIyuYeHHbIX
mockocrei. PackpammBanue

https://math100.ru/
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MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[BETaMU

13

N3ob6pakenue ceueHuit mupamMu/sl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TPOXOIAT
yepes ux péopa. M3o0paxenue
NEepeCCUCHUS MMOJTYUCHHBIX
ockocteit. PackpamnBanue
MOCTPOEHHBIX CEYCHUH Pa3HbIMHU
[[BETAMH

https://fipi.ru/

14

Meropn cie0B i TOCTPOEHUS
CEYeHU I

https://math100.ru/
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16

17

18

Mertoa cienoB Ui HOCTPOCHHUS
ceueHuii. CBoMCTBa nepeceveHuit
HPSIMBIX U IIJIOCKOCTEN

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEMN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAr0B MOCTPOCHUS

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexel u
3aIUCh IIAr0B MOCTPOCHUS

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

https://math100.ru/

19

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM Toukam Ha pEéOpax.
Coztanue BIHOCHBIX UepTEkeN U
3aIyCh AroB MOCTPOCHUS

https://fipi.ru/
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[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaMm Ha pEéOpax.
Co3/1aH1€ BEIHOCHBIX YEepPTEkKEN U
3aIKCh IIaroB MOCTPOSHUS

https://math100.ru/

21

[ToBTOpenue nnanumerpun: Teopema o
HPONOPLUHOHAILHBIX OTPE3KaX.
[Tonobue TpeyroabrHUKOB

https://fipi.ru/

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHUS TTITAHUMETPHUH U
CTEpPEOMETPUH

https://math100.ru/

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npocrtpancTse. CkpemmBarommecs
npsimble. [Ipru3Haky ckpemuBarommxcs
npsmbix. [lapaniensHble npsiMbie B
IIPOCTPAHCTBE

Teopema 0 CyleCTBOBAaHMH U
€AMHCTBEHHOCTH NPSMOM
NapaJyIeIbHON TaHHOM NPSIMOH,
MPOXOJIAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIIeH Ha
JlaHHOM mpsimoi. Jlemma o
NepecedeHNH MapalIesIbHbIX MPSIMBIX
IJIOCKOCTBIO

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

26

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema o TpEX mapaIeaIbHbIX

https://math100.ru/
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npsiMbIX. Teopema 0 CKpeIMBarouXcs
HPSAMBIX

27

[TapayensHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOICTBA apaJLJICILHOTO
npoekThpoBanus. M3o0paxenue
pa3HbIX QUTYp B MapauieabHON
MPOEKIIUU

https://fipi.ru/

28

29

30

31

32

LlenTpanbHasa npoekuus. Yrou ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IIPSAMBIMU

3agauyn Ha JOKA3aTeNbCTBO U
UCCJIEJOBAaHHE, CBS3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

[ToHsATHS: MapaIeTbHOCTD MPSMON U
IUIOCKOCTH B NpocTpaHcTBe. [Ipu3Hak
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napauieaIbHOCTH IPSIMON U
IUIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIIEHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

ITocTpoenue ceueHus, MPOXOASAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEKE U
[apaJyIeIbHOTO APYTON IPSIMOA.
Pacuér oTHOMICHMI

https://math100.ru/

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

https://math100.ru/

33

[TapamienbHas NpoeKLKsl, IPUMEHEHHE
JUIS IOCTPOCHMSI CEUEHUH KyOa n

https://fipi.ru/
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napauienenunena. CBoicTaa
napauiesienue/1a ¥ Mpu3Mbl

34

35

36

37

38

[Tapannensuble mnockoctu. Ilpusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U
€IUHCTBEHHOCTHU IJIOCKOCTH,
MIPOXOSAIIEH uepe3 TOUKY, HE
MIPUHAJICHKALLYIO TAHHOW TIIOCKOCTH U
CIECTBUS U3 HeE

CBolicTBa napauieIbHbIX JIOCKOCTEH:
0 MapajuIeIbHOCTH IPSMBIX
MIEpECEUCHHUSI IPU MIEPECCUEHUH IBYX
NapaJuIeIbHBIX IIJIOCKOCTEN TpEThen

CBoiicTBa NapajiCJIbHBIX IUIOCKOCTEH:
00 OTpE3KaxX NapaJlICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MCKAY NnapalyiCJIbHbIMA
IJIOCKOCTAMU; O ICPECCUCHUU HpSIMOI\/'I
C ABYMs MapalJICJIbHBIMH ITJIOCKOCTAMU

[ToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

https://math100.ru/

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

https://math100.ru/

39

IToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://fipi.ru/

40

41

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaienenunena

Brruncnenue gjiiuH OTPC3KOB B KY6G n
MNpAMOYT'OJIbHOM IapaJUICIICTIUIIC/IC

https://math100.ru/

https://fipi.ru/

42

[leprieHAMKYIAPHOCTH MPAMOUN 1
mockoctu. [Ipu3nak

https://math100.ru/
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NEPIEHIUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH

43

[IepnieHIUKYIIAPHOCTH NPAMOU U
m1ockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTU IIPSIMOMN U
IJIOCKOCTH

https://fipi.ru/

44

45

46

TeopeMa 0 CYIICCTBOBAHUHU U

€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILEH

yepes TOUKY NMPOCTPAHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJISIPHBIC UM

MpsAMbIC B MHOI'OT'paHHHUKAX

IInockoctu u NEPpNCHAUKYJISIPHBIC UM

MMpsAMBbIC B MHOT'OI'paHHUKAX

https://math100.ru/

https://fipi.ru/

https://math100.ru/

47

[IeprieHauKyYIIsIp 1 HAKJIOHHASL.
[TocTpoeHue neprneHuKyIspa u3
TOYKHU Ha IPAMYIO

https://fipi.ru/

48

49

[TepnieHUKyAp U HAKIOHHASL.
ITocTpoeHne nepneHauKyJsapa u3
TOYKHU Ha MPSIMYIO

Teopema o Tpéx nmepreHAuKyIsIpax
(mpsimast u oOpaTHast)

https://math100.ru/

https://fipi.ru/

50

TeopeMa o0 TpEX NEepHEeHANKYIISIPAx
(mpsimast 1 oOpaTHast)

https://math100.ru/

51

Yron Mmexay CKpenMBaromuMuCs
TPSIMBIMHA

https://fipi.ru/
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52

[Touck neprneHIuKyJIIpHBIX TPSMBIX C
MTOMOIIBIO TIEPIICHIUKYJIIPHBIX
IUIOCKOCTEH

https://math100.ru/

53

54

55

OpTtoroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMUJIBI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

[ToctpoeHue ceueHuit Kyoa, mpU3MBL,
MPABUJIbHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAIILHOM MPOEKIINH

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [Inockoctu
CUMMETpPUI B MHOTOI'paHHHMKaX

https://math100.ru/

57

58

59

[Ipu3Hak nepneHauKyIsIpHOCTH
MPSMON M TJIOCKOCTH KaK CIIE€JICTBUE
CUMMETPHUHU

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSHUM OT TOYKHU JO IIIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

60

CniocoObl ONyCTUTH NEPIIEHANKYISPHI:

CUMMCETpPUs, CABUT TOYKH I10
napajuIeIbHON NPSIMON

https://math100.ru/

61

62

CnBur no HenapaienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUAN
KonTtponsHas padora "B3aumnoe

pacroyio’keHue MPSIMBIX U TIIOCKOCTEH
B IIpOCTpaHcTBe"

https://fipi.ru/

https://math100.ru/
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63

[ToBTOpEeHHE: yroyu Mexay NpsAMbIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

https://fipi.ru/

64

[IoBTOpEHME: yrosi MexIy
CKpCIIUBAOIIUMUCS ITPAMBIMHU B
IIPOCTPAHCTBE

https://math100.ru/

65

66

67

I'eomerprueckre METObI BBIYMCICHUS
yrIila MEeXAy NPSIMBIMU B
MHOT'OI'PAaHHHMKAX

JIByrpanssiii yroja. CBONCTBO
JMHENWHBIX YIJIOB ABYI'PAHHOIO yIJa
[TepnieniuKyNApHBIE MIIOCKOCTH.

CBoiicTBa B3aUMHO
NEPNCHAUKYIISIPHBIX MJIOCKOCTEM

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

68

[Ipu3Hak nepneH MKy pHOCTH
IJIOCKOCTEW; TeOpeMa O NMpSMON
NIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIJISPHBIX TPEThEN
IJIOCKOCTH

https://math100.ru/

69

[IpssMOYTOJIBHBIN MTapajuIeIeIuIe];
Ky0; U3MEpeHus, CBOICTBa
IIPSAIMOYTOJIBHOTO ITapajulelIeuIea

https://fipi.ru/

70

Teopema o AuaroHanu
MPSMOYTOJIBHOTO TTapajuiesienuinea u
CIIEICTBHE U3 HEE

https://math100.ru/
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71

CrepeomeTpuyuecKue 1 NpUKIaJIHbIe
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIIONIOKEHHEM MIPSMBIX M IJIOCKOCTH

https://fipi.ru/

72

[ToBTOpEHME: CKpeIUBaAIOILMECS
MMpAMBIC, TaPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

https://math100.ru/

73

[Tapa nmapanienabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINXCS MTPSMBIX,
paccTOsIHUE MEKY
CKPEIIMBAOIIMMUCS PSIMBIMU B
MPOCTBIX CUTYALUAX

https://fipi.ru/

74

75

76

77

PaccrostHuie OT TOUKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MIOMOILBIO NIEPIECHAUKYIIIPHON
IIJIOCKOCTH

Tpé€XrpaHHblii yroj, HEpaBeHCTBA s
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYEeCKue IMHUU Ha 3emiie

https://math100.ru/

https://fipi.ru/

https://math100.ru/

https://fipi.ru/

78

79

Kontponbnas padora "Yrib1 u
paccrosiHus"

CucremaTtu3zanus 3HaHUU
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

https://math100.ru/

https://fipi.ru/
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IInpamua. Bunas! nupamun.

https://math100.ru/

80 1
[IpaBunbHas nupamuaa

81 [Mpusma. Ipsimast ¥ HAKIIOHHAST 1 https://fipi.ru/
npu3Mbl. [IpaBunbHas npusma

8 [IpsiMoit mapannenenune, 1 https://math100.ru/
IPSIMOYTOJIBHBIN apajlIeNenuIies, Kyo

83 Beimykiibie MEOTOrpanHuKd. Teopema 1 https://fipi.ru/
Oitnepa
Brinykiisie MEOrorpanHuky. Teopema https://math100.ru/

84 Oiinepa. [IpaBunbHBIC U 1
Oy IPABUIILHBIE MHOTOIPaHHUKH

85 KontponpHas padora 1 httDSZ//fiDi .ru/
"MHuororpaHHuku"

86 [MoHsATHE BEKTOPA HA IJIOCKOCTH U B L https://math100.ru/
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://fipi.ru/

88 Pa3HOCTH BEKTOPOB 1 https://math100.ru/

89 [IpaBuno napamienenumena 1 https://fipi.ru/

90 VYMHOXEHHE BEKTOPa Ha YHCIIO 1 https://math100.ru/
PasnoskeHne BeKTopa 10 6asucy Tpéx https://fipi.ru/

91 BEKTOPOB, HE JISXKAIINUX B OJTHOU 1
IIOCKOCTH

92 CKanspHO€E TIPOU3BEIEHUE 1 https://math100.ru/

93 BelunciieHne yriia Meskay BEKTOpaMHU B 1 https://fipi.ru/
IPOCTPAHCTBE

94 IIpocreiimue 3aqa4u ¢ BEKTOPaMU 1 https://math100.ru/



https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/

95 [Ipocreiinue 3a1a4n ¢ BEKTOPAMU 1 https://fipi.ru/
96 IIpocreifimye 3a1a4n ¢ BEKTOPAMU 1 https://math100.ru/
97 Ipocreiinue 3a1a4n ¢ BEKTOpaMu 1 https://fipi.ru/
98 O06001IeH e ¥ cCUCTeMaTH3alHs 3HAHUH 1 https://math100.ru/
99 OG6OOIIEHIE U CHCTEMATH3AINS 3HAHUI 1 https://fipi.ru/
100 HToroBas KOHTpOIIbHAS paboTa 1 https://math100.ru/
101 HUrorosas KOHTpoIbHAs paboTa 1 https://fipi.ru/
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://math100.ru/
OBIIEE KOJIMYECTBO YACOB I10 | 102

I[TPOTPAMME
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11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
aTa H(ppoBbIE
Nen/m = Tema ypoka KonTpoabubie IIpakTnueckue A mupp
Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
[ToBTOpenue Temsl "KoopauHaThl 1. https://fipi.ru/
1 BEKTOpA Ha IIOCKOCTH U B 1 2. https://math100.ru/
npocrpaHcrae”
1. https:/fipi.ru/
[ToBTOopenue Temnl "CkansapHoe
2 P VP 1 2. https://math100.ru/
MIPOM3BEICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue 1. https://fipi.ru/
3 yIy1a MEKIly BEKTOpaMH B 1 2. https://math100.ru/
npocTpaHcTae”
[ToBTOpenue Temsl "YpaBHEHUE 1. https://fipi.ru/
4 npsMoit, poxosisiieit yepes aBe 1 2. https://math100.ru/
TOUKH"
YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1. https:/fipi.ru/
5 1 2. https://math100.ru/
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
YpaBHEHHE IOCKOCTH, HOpMaJlb, 1. https://fipi.ru/
6 1 2. https://math100.ru/
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
1. https:/fipi.ru/
7 BekropHoe npousseeHne 1 2. https://math100.ru/
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8 JIuHeliHbIe HepaBEHCTBA, TMHEIHOE ; EttDSEZﬁpi r:ljlj_{) 0.ru/
IporpaMMHUpOBaHUE . Nttps://mat U

9 JInHelHbIE HEPABEHCTBA, JIMHEMHOE ; EttDSEZﬁDi 't:U/ /
HpOrpaMMIpOBaHHE . https://math100.ru
AHanuTHYECKHE METO/IBI PacuéTa 1. https:/fipi.ru/

10 YyrJ1a MeX1y TIPSIMBbIMHU B 2. https://math100.ru/
MHOTOIpaHHHKaX
AHanuTHUECKHE METO/IBI PacuéTa 1. https:/fipi.ru/

11 yIjla MeX1y MIIOCKOCTAMU B 2. https://math100.ru/
MHOTOIpaHHHKaX

12 @opMya pacCTOSSHUAS OT TOYKH J10 ; EttDSEZﬁDi 'r:U/ /
IIOCKOCTH B KOOpJIMHATaX . https:/math100.ru

13 HaxoxieHne pacCTosITHUM OT TOYKH ; Ettpsixﬁpi 'r:U/ /
10 TIOCKOCTH B Ky6e . https://math100.ru
HaxosxneHne pacCTOsSHUI OT TOUKU 1. https://fipi.ru/

14 710 TIIOCKOCTH B PABUIIBHOM 2. https://math100.ru/
MUpaMHJIe

1. https://fipi.ru/

K 0

15 " ZHTP OIbT pERoTA " 2. https://math100.ru/

HATUTHYECKAs T€OMETPHUS

CedeHuss MHOTOIPaHHHUKOB: 1. https://fipi.ru/

16 2. https://math100.ru/

CTaHAAPTHBIC MHOTOTPAHHHUKHN
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CedeHuss MHOTOI'PaHHHKOB: METO]I 1. https:/fipi.ru/

17 2. https://math100.ru/
CIIEeZI0B
CeueHHS MHOTOTPAaHHUKOB: ..

18 CTaHIapTHBIE HJI(I))CKOCTI/I, 1. httpSE//prI.I’U/
HepeCeteRTs IPIMEIX I 2. https://math100.ru/
IJIOCKOCTEH
[MapasienbHble IPAMBIE U 1. https:/fipi.ru/

19 ITIOCKOCTH: MapaebHbIe 2. https://math100.ru/
CeueHus

) [MapamnenbHbie TPSIMbIC U 1. httpSE//fIDI.I‘U/

0 TJIOCKOCTH: pacdEéT OTHOIICHHIMA 2. https://math100.ru/
[MapaienbHble IPAMBIE U 1. https://fipi.ru/

21 IJIOCKOCTH: YIJIBI MEKLY 2. https://math100.ru/
CKPEIMBAIOIMMHCS TIPIMBIMH
I[lepreH MKy IAPHBIE TPSIMBIE U
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
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