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IMOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OMHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 00ECIEUYNBAET BO3MOXKHOCTh U3yU€HUs TUCUUIUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U MPEIMETOB T'YMaHUTApHOTO LIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  W3YYCHHUU
00y4JaromuMuUCsl TTOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIBCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JIOTHUYECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPHUYECKHIX
3aja4, yMEHHWE BBIABUTaTb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCS MPU PELIEHUM 3a/lad €CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTHU
(bu3nUecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha yrmyOnéHHOM
YpOBHE — pa3BUTHE WHIWBUIYaIbHBIX CIIOCOOHOCTEW OOyYarommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISIOUIEH mpeaMeTHON obnactu «Maremaruka u
uHpopMaTuKa»  yepe3  OoOecleuyeHUEe  BO3MOXKHOCTU  NPUOOpETeHHs U
UCTIONB30BaHUsl Oosiee TIOyOOKMX TEOMETPHUECKMX 3HAHUM W JICHWCTBHUH,
CHEIU(PUIHBIX TEOMETPUN, U HEOOXOTUMBIX JIJIsl YCIEIIHOTO MPO(PEeCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMH 3aJayaMud Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacIIMPSIOUIMMH U yCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paciipeHe MpeACTaBICHUsI O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTyphI U
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MUPOM;

(GopMupOBaHUE IMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SIBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pas3aeiny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dopMupoBaHre  yMEHUS ~ BIAJACTh  OCHOBHBIMH  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBONCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKax, MOACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M TeJla BpAICHUS, KOHCTPYHPOBATh T'€OMETPHUECKHE
MOJIENH;

(¢opMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O IMOCTPOEHUS
MaTeMaTHYECKUX TeOopHuil, (pOopMUpOBaHHWE MOHUMAHHUS POJU AKCUOMATHKHU TpU
IIPOBEJECHUHN PACCYKIACHUM;

(GopMupOBaHHE YMEHHS BIaJE€Th METOJIAMHU JO0KA3aTEeJIbCTB U aJTOPUTMOB
pElIeHUs], YMEHUsI UX INPUMEHSATh, IMPOBOJUTH JOKA3aTElbHbIE PACCYXICHUS B
XOJI€ peUICHHs CTEPEOMETPHUECKUX 3a71a4d 1 3371a4 C MTPAKTUIECKUM COACPKAHUEM,



dbopMHpoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBAaHWY MAaTEeMAaTHUECKUX YTBEPKICHUA M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUI;

pPa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEN 00yJaronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpECca K U3YICHUIO TEOMETPHUH;

dbopmupoBaHre (HYHKIIMOHAILHONH TPAaMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHHUS paclo3HaBaTh IMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyaIlUSX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSl PEATbHBIX CUTYyallUM, HCCIEIOBAHHUS TMOCTPOCHHBIX MOJIEIICH,
WHTEPIPETAINN MTOTYIECHHBIX PE3YIIBTATOB.

OCHOBHBIMH COJICp)KaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisrorca: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUsS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTHUECKUX YMEHHUH  pacmpenenserca He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUAM, HO M 10 TojgaM oOyderus. ComepkaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoeHHs DenepanbHON pabouei
POrpaMMBbl, paclpeleEHHBIM IO ToJaM OOyYeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATIBHBIM BOIIPOCAM 00yYaromuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJIIET OpPraHW30BaTh  OBJAJCHUE
T€OMETPUYECKUMHY MOHIATHIMHU M HaBBIKAMH TTOCJICI0BATEILHO U TTOCTYIIATEIBHO, C
coOJII0/IeHUeM TIPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOMUXCs, PACIIUPSS U yriayOmsis
e€, o0pasys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus A auddepeHnmmanuy  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3YYEHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBHUTh OOYYAIOIMMUXCA K TMPOAODKCHUIO HW3YYEHUS MATEMaTUKU C
yaéToM BBIOOpa Oymymiei mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
001uM 1 IpoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSA  CTEpeOMETpUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajuleNIbHble M CKpelIMBaromuecss mnpsmble. [Ipu3Hakum CKpemuBaromuxcs
npsAMBbIX. [1apamienbHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeIbHbIC
IPsIMBIE B IPOCTPAHCTBE, NAPaAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPSIMON
u T1uiockocTtH. [lapaniensHoe W IEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MapaJICIbHOTO NPOEKTUpOoBaHus. M3o00pakeHue
¢Guryp B nmapajuiebHOM MPOEKIUU. YTJbl C COHAPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBOMCTBa [apaJijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajuleNICNuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSAMON U IUIOCKOCTH: IEPIICHINUKYIIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, IMPSAMBIC MAPAJIIEIAbHBIE W IEPIEHAMKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MmOpsAMOM 70  IUIOCKOCTH,  MHpoeKuMst  ¢GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPax.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JABYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKu

Bunpel MHOrOorpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTb MPU3MBIL.
[lapayuienenunen, OpsAMOYTOJABHBIA — IMApAJUICIENUIIE] U  €r0  CBOMCTBA.
Kparuaiimne myTM Ha TIOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamupa: n-yroiapHas mnDHpaMuja,
npaBwibHas U yceu€HHass nupamuzibl. CBoiicTBa péGep M OOKOBBIX T'paHEl
IpaBWIbHOW nUpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIbHAS NpHU3Ma U



IpaBWiIbHAs NUpamMua, MPAaBWIbHAs TPEyrojbHas NUpamMuga M IPABUIbHBIN
TeTpadap, Kyo. IlpeacraBneHume O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAdIP.

Bblunicnienue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIB,
TEOpEMA O TUIOIIAIN YCEYEHHON TUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTIOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MNPU3M, CHUMMETPUS MPABUIbHOU
NUpaMUIbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O Ppa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTB,
chepuyeckas MOBEPXHOCTb, OOpasyrwlue moBepxHOocTel. Tema BpamieHus:
WINHIP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanmmHoe pacmonoxeHnue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. CummeTpus cdepsl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSMOYTOJIEHOTO Tapajulesienunena u ciaeactBus u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMuIbl U KoHyca. O0bEM 11apa U apoOBOIoO
CErMeHTa.

KoMOuHanum Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BnucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHApa. Ilepeceuenne cdepst u mapa ¢
mwiockocThlo. Kacanue mapa u chepbl miockocTbio. [loHsATHE MHOrOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAaIICHMUSL.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue momodusi, romoteTusi. PemieHue 3amady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAILLEHUS: CEUCHHS UIMHpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEYECHMII: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKkTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyroibHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUH T€OMETPUUECKUX 3a7a4.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus mnpoctpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (Uryp.
OOmue cBOMCTBAa JBWXKEHHM. Buubl JBIWKEHUN: NapallIebHBIA TMEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHasi CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpynoBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCHEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MAesATEeTbHOCTH, JTAmnoB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

e CBOOOIHO OIEPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPCOMETPHH IIPH
pEIICHNH 33719 1 TIPOBEJCHIH MaTeMaTHIECKIX PAacCyKICHUH;

e TPHUMCHATh aKCHOMBI CTEPCOMETPHUU U CICACTBHS M3 HHUX IPU PEHICHUH
TCOMETPHUYCCKHX 3a/1a4;

e KIACCU(HUIMPOBATh B3aUMHOE PACIIOJIOKCHHE TNMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX | IJIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXAYy HPSIMOU H
TUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH TIOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO paclio3HaBaThb OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpU3Ma,
nupamuja, NpsMOYToJIbHBIN Mapaienaenunes, Kyo0);

e KJacCHUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuuKanuy,

e CBOOOJHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TNTIOCKOCTHIO;

e BBIIOJNHATH  MapaJlIeIbHOE, [EHTPAIbHOE U OPTOTOHAIBHOE
IPOCKTHPOBaHUE (PUTYP HA IIOCKOCTb, BBIOJIHITH H300paKCHHS (UTYD
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3TUYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOHIAIM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpU3Ma,
nUpaMu/Ia), FeOMETPUIECKHUX TeJ ¢ IpUMEHEHHEM (opMyT;

e CBOOOJHO OTEPHPOBATH MOHITUSMHU: CUMMETPHSI B MIPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IEHTP, OChb W IUIOCKOCTh CHMMETPHU
durype:;

e CBOOOJHO OINEPHPOBATH IMOHATHUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

o BBINOJIHATH JICHCTBUA Ha/l BEKTOPaMU;

e pemaTh 3aJayd Ha JI0OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW W
HAXOXKJCHHE T€OMETPUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIC METOIbI
IpY pElIeHUH MaTeMAaTUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TPUMEHSTH TPOCTEHIIME TMPOTPaMMHBIE CPEICTBA UM  AJIEKTPOHHO-
KOMMYHUKAI[HOHHBIC CHCTEMBI IPY PEHICHUN CTEPEOMETPUICCKHX 3a/1a4;

e WU3BJEKaTh, NpPe0oOpa3OBBIBATH M WHTEPIPETUPOBATH HHMOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, TIMpEACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TPUMEHSTH IIOJNyYCHHbIC 3HAHWS HAa TMPAKTUKE: CpPaBHUBATh U
AHATM3UPOBATh pPEAbHBIC CUTYAIlMH, TIPUMEHSTh W3YYCHHBIC TIOHSATHUS B
npolecce IMOMCKa pEImIeHHs MaTeMaTH4ecKd  CcQOpMyIUpPOBaHHON
npoOJIeMbl, MOJENIUPOBATh pealibHble CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEJIOBATh MTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHUEM T€OMETPUUYCCKUX
NOHSATUNM W TEOpEeM, amnmapara ainreOpbl, pemaTh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XK/IEHUEM T'€OMETPUYECKUX BEITNYNH;

e HMETb MPEICTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOyJaronuiicss HAy9IuTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHHUYECKOW U CEepUYecKOoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
TIOJTYICHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BPAIEHUS: TUIMHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacmo3HaBaTh Tela BpamleHus (MHWIUHAP, KOHYC, cdepa u map) H
OOBSCHATH CIOCOOBI TTOYYCHHS TEJ BPAICHHS,

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKeHNE C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIllCHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJTHO OTEPUPOBATh MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieH!Us ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OTHCaHHBIA OKOJIO cepbl, chepa, BIMCAaHHAS B MHOTOT'PAHHUK WM TEJIO
BpAaICHUS;

BBIUUCIISTH COOTHOLICHHSI MEXTy TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMuU
IT0JIOOHBIX TEJI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHUS TEJ BpaIlICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBeIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BEITIOJTHATH OTIEPAIlMU Ha/l BEKTOPAMH,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOI cHCTEME KOOPAMHAT;
peraTh reOMETPUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JI0 TIJIOCKOCTH, B
I1EJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPH PEIICHUN;
CBOOOJTHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKaTbHON
CUMMETPUH, TIPY TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHUs OO0,
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS IMIMHIPA
(mapasuieNnbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUs! KOHYyca (MapajuiebHbIe
OCHOBAHUIO U MPOXOASILIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIIOJIb30BaTh METOJIbI IIOCTPOEHHUS CEUEHUIl: METOJ CJIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKUE YTBEPIKIACHUA;

NPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOIararolIuX HECKOIbKO IIAaroB pPELICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJJaHbl B IBHOM U HESIBHOU (hopMeE;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUH W
HaX0KJICHUE TEOMETPUUECKUX BEINYNH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh  IIOJIyYEHHbIE  3HAHUA HAa  [PAKTUKE:  CpPaBHUBATh,
aHAJIU3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYALUH, IPUMEHATH U3YYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IIOUCKA  PEIICHUs
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peaJbHbIE CUTYallUM HA S3BIKE T€OMETPUH, HCCIEIOBATH ITOCTPOCHHBIE
MOJEIN C MCIOIb30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapata anreOpbl, peuarb MNPAKTUYECKUE 3a/]ayud, CBSI3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI F'€OMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTUS TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypcbl
1 BBejieHHE B CTEPEOMETPHIO 20 1 4 http://www.problems.ru
5 B3anmHoe pacrosiokeHue mpsMbIX B 6 0 5 httn://www.problems.ru
POCTPAHCTBE
I N
3 apaJUIEIBHOCTD MPSAMBIX M IUIOCKOCTEN B g 0 5 http://www.problems.ru
IPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTb HPSMBIX 1 55 ! 5 https://fipi.ru
IUTOCKOCTEH B IIPOCTPAHCTBE
5 VIIbI ¥ PaCCTOSHUS 16 1 4 http://mathnet.spb.ru
6 MHOrorpaHHUKH 7 1 1 http://www.problems.ru
7 BeKTOpHI B IIPOCTPaHCTBE 12 0 3 http://mathnet.spb.ru
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aIUs g ) 0 https:/fipi.ru
3HaHHUI
OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 6 25 http://mathnet.spb.ru



http://www.problems.ru
http://www.problems.ru
http://www.problems.ru
https://fipi.ru
http://mathnet.spb.ru
http://www.problems.ru
http://mathnet.spb.ru
https://fipi.ru
http://mathnet.spb.ru

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Kontpoabnel | IlpakTudeckn
IpPOrpaMMbI Bcero 00pa3oBaTeJbHbIE
e padoThI e padoThbl
pecypcebl
1 AHanuTHYeCcKas reoMeTpus 15 1 3 http://mathnet.spb.ru
I1 000
2 OBTOPCHIE, ODODIIEHIC 1 15 1 3 http://www.problems.ru
cucreMatTu3sanus 3HaHUN
3 O06BEM MHOTOIpaHHHKA 17 1 5 https://fipi.ru
4 Tena Bpaienus 24 1 7 http://mathnet.spb.ru
5 [lnowat NOBEPXHOCTH 1 OOBEMEI 9 1 3 http://www.problems.ru
KPYTJIBIX TeJl
6 JIBYKEHHS 5 1 1 http://mathnet.spb.ru
000 .
7 Hostopertne, 0bo Hene 17 2 3 https://fipi.ru
cucTeMaTu3alus 3HaAHUI
OBII[EE KOJMYECTBO YACOB 10 TIPOrPAMME 102 8 25 http://www.problems.ru



http://mathnet.spb.ru
http://www.problems.ru
https://fipi.ru
http://mathnet.spb.ru
http://www.problems.ru
http://mathnet.spb.ru
https://fipi.ru
http://www.problems.ru




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KoJinyecTBo yacos DJIeKTPOHHbIE NN (POBbIE
°
/ Tema Ypoka B KOHTpOJ’[bH HpaKaneCK 06pa3OBaTeJII>HI>Ie
n/n cero
ble padoThbI ue padoThbl pecypcbl
IloBTOpEHUE, 00001IeHNE U CUCTEeMATU3ALNS 3HAHUI -44
1 [ToBTOpenue, 0000IIeHNE cuCTEMAaTH3alusl 3HAHUH 7-9
KJIaCCOB 1 0 0
2 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIUs 3HAHUH 7-9 http://mathnet.spb.ru
KJIACCOB 1 0 0
3 [ToBTOpEeHME, 0000IIEHNE CHCTeMAaTH3alNs 3HAHUN 7-9 https://fipi.ru
KJIaCCOB 1 0 0
4 | luacnocmuueckasa konmpoavhaa pavoma Nel 1 1 0
BBenenue B crepeoMerpuio — 204
OcHOBHBIE TpaBUJIa H300PAKEHUS HA PUCYHKE
5 IJIOCKOCTH, NapaJIIENIbHBIX MPSAMBIX (OTPE3KOB), 1 0 0 http://mathnet.spb.ru
CEpeIMHBI OTPE3Ka
[TonsiTusa cTepeoMeTpun: TOUKA, IpsiMast, IIIOCKOCTh,
npoctpancTBO. OCHOBHBIC MPaBHIIa U300pAKECHUS Ha )
6 poetp P P 1 0 0 https://fipi.ru
PUCYHKE TIJIOCKOCTH, MapauIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHs: nepecekaronmecs mIoCKOCTH,
7 P 1 0 0 http://www.problems.ru

MEepeCCKaromurecs npsamas 1 nmiIo0CKOCThb,
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HOJIyIIPOCTPAHCTBO

[ToHsaTHS: nepecekaromuecs MiI0CKOCTH,
nepeceKaroIuecs npsmas v II0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHoOrorpaHH1KH, H300paKeHUE MPOCTEHIITUX
MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

http://www.problems.ru

10

MHoOrorpaHHMKH, H300paKeHUE MPOCTEHIITUX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

https://fipi.ru

11

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBHUA U3 HUX

12

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC CIICACTBUA U3 HUX

http://www.problems.ru

13

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC CIICACTBUA U3 HUX.

Crioco05b1 3alaHus IIPSAMBIX U IUIOCKOCTEH B
IIpOCTPAaHCTBC. O003HaueHus MIpsAMBIX U IUIOCKOCTEH

http://mathnet.spb.ru

14

N3o0paxeHune cedeHnit mupamMuibl, Kyoa 1 Mpu3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3o0paxkenue
nepeceyeHus MOTyYSHHBIX MITOCKOCTEH.
PackpammBanue mocTpoOeHHBIX CEYCHUI pa3HBIMU
[[BETaMU

http://www.problems.ru

15

N3o6paxeHune cedyeHnil mupamMuabl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3o0paxkenue
nepeceyeHus MOTyYSHHBIX MITOCKOCTEH.
PackpamnBaHue NoCTpOEHHbIX CEYEHUI pa3HbIMU
L[BETaMU

http://mathnet.spb.ru

16

N3o0paxeHune cedeHnil mupamMuabl, Kyoa 1 Mpu3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3o0paxkenue
nepeceyeHus MOTyYSHHBIX MITOCKOCTEH.

https://fipi.ru
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PackpamrBanye moCTpOEHHBIX CEYEHUI pa3HbIMU
LBETaMU

17

Merton ciaeaoB sl HOCTPOCHUS CEYCHUI 1 0

18

Meron cinenoB ajist mocTpoeHus ceuyeHuid. CBoiicTBa
MePECCUCHUH MPSIMBIX U TUIOCKOCTEH

http://www.problems.ru

19

Meron cnenoB ajist mocTpoenus ceuenuid. CBoiicTBa
[IEPECEUECHU N NPSAMBIX U INIOCKOCTEN

http://mathnet.spb.ru

20

[TocTpoeHue ceveHuii B mupaMuie, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3maHue BBIHOCHBIX YEPTEKEH U 1 0
3aMuCh IIaroB MOCTPOEHUS

21

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexel u 1 0
3aMyuCh IIaroB MOCTPOEHUS

https://fipi.ru

22

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexel u 1 0
3alKUCh IIAr0B MOCTPOEHUS

http://www.problems.ru

23

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLHOHANIBHBIX oTpe3kax. [logobue 1 0
TPEYrOJIbHUKOB

http://mathnet.spb.ru

24

IToBTOpenue mmannmerpuu: Teopema MeHnenast.
PacueTsl B ceueHMsIX Ha BBIHOCHBIX yepTexax. Mcropus 1 0
Pa3BUTUS IUIAHUMETPUU U CTEPEOMETPUH

25

Konmponvnas paboma N2 "Axcuomut
cmepeomempuu. Ceuenun'

https://fipi.ru

B3aumMHoe PAaCoJOKCHUE IPAMBIX B IIPOCTPAHCTBE -6u

26

BsaumHoe pacronoxeHue npsMbIX B IPOCTPAHCTBE.
CxkpeuruBatoiuecs npsimblie. [pusHaku 1 0
CKpellMBaoImuXxcs npsMeix. [lapannenbHbie npsMbie B

http://www.problems.ru
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IIPOCTPAHCTBE

27

Teopema o cylieCTBOBaHMM U €IMHCTBEHHOCTH HIPSIMOU
NapajuIeIbHOM JaHHOW NPSIMOM, IPOXOASAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE JICKALIEH HA JAHHOU IIPSMOM.
JleMMa 0 epecedyeHnH NapauIeabHbIX MPSIMBIX
IJIOCKOCTBIO

http://mathnet.spb.ru

28

[TapanmnenbHOCTb TpeX NpsiMbIX. Teopema o TpEx
napajuleNbHbIX IpAMbIX. Teopema 0 CKpeIBatOIUXCs
MPSIMBIX

https://fipi.ru

29

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajyuiebHOro NMPoeKTHUpoBaHus. M300pakeHue
pasHbIX QUTYp B MapajliebHON MPOEKIUU

http://www.problems.ru

30

HeHTpaJ'ILHaH IIpOCKI M. Vroxac COHaITpaBJICHHBIMHA
CTOpOHaMHU. VYroa MCKAY NPAMBIMHA

http://www.problems.ru

31

321,[[8.‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAaHHUC, CBA3aHHBIC
C PacCIIOJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBEC

0 1

IMapa/juieJIbHOCTH NPSIMBIX U IJIOCKO

cTeil B MpocTpaHcTBe — 84

32

[ToHsTHS: MapaIeNbHOCT MPSAMON U IJIOCKOCTH B
npoctpanctBe. [Ipu3Hak napamiensHOCTH TPSIMON U
rwiockoctu. CBOMCTBA MapalljIieIbHOCTH MPSMOM U
IJIOCKOCTH

http://mathnet.spb.ru

33

FGOMeTpI/I‘leCKI/Ie 3aJa4i Ha BBIYHCIICHHUEC U
A0Ka3aTC/IbCTBO, CBA3aHHBIC C I1aPalJICIbHOCTBIO
MIpsAMBIX U MJIOCKOCTEH B IMPOCTPAHCTBEC

https://fipi.ru

34

[Toctpoenue ceueHust, MPOXOIAIIETO Yepe3 NaHHYIO
MPSMYIO Ha YepPTEXKEe U MapauieTbHOTO IPYroi mpsIMOH.
Pacuét oTHOLIEHUH

http://www.problems.ru

35

HapaJIJIeJIBHaH MpoeKuus, MPUMECHCHUC OJId TOCTPOCHUA

http://www.problems.ru
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https://fipi.ru
http://www.problems.ru
http://www.problems.ru
http://mathnet.spb.ru
https://fipi.ru
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cedeHunii kyoa u napamutenenunena. CBoicTBa
napajuieJienumnea U mMpu3Msl

HapaJ'IJ'IeHBHBIC IIJIOCKOCTH. HpI/IBHaKI/I mapajiCJIibHOCTH

36 . 1 0 0
JIBYX TTOCKOCTEH
TeopeMa o0 mapaIeIbHOCTH U €IMHCTBEHHOCTH
IUIOCKOCTH, IPOXOJAIIEH Uepe3 TOUKY, HE )
37 P 1eP Y 1 0 0 https://fipi.ru
MPUHA]JICKAITYIO0 TAHHOU MIOCKOCTH U CIE/ICTBUSA U3
HEee
CRoiicTBa mapayICIbHBIX TUIOCKOCTEH: O
38 HapaiebHOCTH MPSAMBIX NlEpecedeHus Ipu 1 0 0 http://www.problems.ru
NepeceyeHn  JIByX MapaielbHbIX IUIOCKOCTEeH TpeThei
CBoiicTBa mapajuIeNIbHBIX TNIOCKOCTEH: 00 OTpe3Kax
napauieIbHbIX MPSIMBIX, 3aKIF0YEHHBIX MEKT
39 P p Y . 1 0 0 http://mathnet.spb.ru
MapajuieIbHBIMU TUIOCKOCTSIMH; O TIEPECCUCHUH TPSIMOM
C IByMsI TIapaJUICITbHBIMH TIJIOCKOCTAMU
[lepneHIUKYJIAPHOCTH NPSAMBIX U IUIOCKOCTEl B MPOCTPaHCTBE — 254
40 [ToBTOpenue: reopema [ludaropa Ha niaockoctu 1 0 0
[ToBTOpEHHUE: TPUTOHOMETPHUS IPIMOYTOILHOIO
41 p p PHA TIPAMOYT 1 0 0 http://www.problems.ru
TpEeyrojJbHUKa
42 CaolicTBa Kyb6a 1 IPAMOYTOJILHOIO HapaJulesenuIiea 1 0 0 https://fipi.ru
23 Brrarcnenue UTMH OTPE3KOB B KyOe U MPSMOYTOJILHOM 1 0 0
napajuieJenumne e
IlepneHIUKYIISIPHOCTE OPSIMON U IUTIO0cKOCTH. IIpn3Hak
44 P yAp pAmor P 1 0 0 http://mathnet.spb.ru
MEPICHIUKYIISIPHOCTH TIPSIMON U TUIOCKOCTH
IlepneHauKyISIPHOCTH OPsIMOM U ITocKocTU. IIpn3Hak .
45 P yp p 3 p 1 0 1 https://fipi.ru
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH
46 Teopema 0 Cyl1eCTBOBAaHUM U €IMHCTBEHHOCTH MPSIMO, 1 0 0 http://www.problems.ru
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MPOXOALIEH Yyepe3 TOUKY IIPOCTPaHCTBA U
NEPIEHIUKYJISIPHON K INIOCKOCTH

IInockoctu u NEpNCHAUKYIISIPDHBIC UM IIPSMBIC B

47 http:// www.problems.ru
MHOTOTPaHHUKAX
49 [T1nockoCTH ¥ IepHEHAUKYISIPHBIE UM MPSIMBIC B
MHOTOTpaHHUKAX
[lepnennukynsip u HakinoHHas. [locTpoeHue :
50 P YUIP P https://fipi.ru
MEPIEeHIUKYIISIpa U3 TOYKU Ha MPSIMYIO
[Mepniennukyssip 1 HaknoHHAas. [locTpoeHue
51 P P P http://mathnet.spb.ru
MEPIICHINKYJISIPA U3 TOYKU Ha MPSIMYO
- Teopema o Tpéx nepneHAUKyIApax (mpsmMas u
oOpaTHas)
Teopema o Tpéx nepneHAUKYIApax (mpsmMas u
53 P P P yaapax (up http:// www.problems.ru
oOpaTHas)
54 YT01 MeXAY CKPEIIUBAOIIUMUCA MPSIMBIMU
[Towck mepreHANKYIIPHBIX MPSMBIX C TIOMOIIIBIO
55 p yp p . http://mathnet.spb.ru
MIEPIICHIUKYIISIPHBIX TUIOCKOCTEH
56 OpTOroHaJILHOE IPOEKTUPOBAHHUE http://www.problems.ru
57 [Toctpoenue ceueHuii kyda, MpU3Mbl, IPaBUIIbHOMN
MUPAMHJIBI ¢ TTOMOIIHIO0 OPTOTOHAILHOM MTPOCKIIHH
IlocTpoenue ceueHuii Kyda, IpU3MBI, IPABUIHLHOMN )
58 P yoa, 1ip P https://fipi.ru
MUPAMHJIBI ¢ TTOMOIIHIO0 OPTOTOHAILHOM MTPOCKIIHH
CuMMeTpHs B POCTPAHCTBE OTHOCUTEIHHO TIIOCKOCTH.
59 p poctp B http://www.problems.ru
[TnockocTH CHMMETPUi B MHOTOTPaHHUKAX
€0 [Tpu3Hak nepneHIuKyISPHOCTH MPSIMON U TUIOCKOCTH
KaK CIIeJICTBHE CUMMETPUHU
61 [IpaBuiibHBIE MHOTOTPAaHHUKHU. Pacuér paccTossHUM OT http://www.problems.ru
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TOYKHU OO0 IJIOCKOCTH

[IpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér paccTossHUM OT

62 http://www.problems.ru
TOYKH JI0 TUIOCKOCTH

63 CriocoObI OMYCTHTB HepHeH,I[I/If(yJ'I}IpBIZUCI/IMMeTpI/I}I, https://fipi.ru
CIIBUT TOYKH TI0 TTApAIJICIILHOW TIPSIMOM

64 CaBur 1o HenapauienbHON NPSIMOM, U3MEHEHHE
paccTosHui
Konmponvnas paoboma Ne3 "Bzaumnoe

65 Pacnonoicene NPAMbIX U NA0CKocmell 6 http://www.problems.ru
npocmpancmee'’

Yenvt u paccmoanua — 16u

[ToBTOpEHUE: yroy MeKAY NPSIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOILHOM TPEYTOJILHUKE, https://fipi.ru
TeopeMa KOCHHYCOB

64 [ToBTOpEHUE: Yroil MEKAY CKPEUIHBAKOIIUMUCS
NPSIMBIMH B TIPOCTPAHCTBE

65 I'eomeTpruecKkue METOIbI BEIYUCICHHS YTiIa MEXKIY http://mathnet.spb.ru
HpPSIMBIMH B MHOTOTPaHHHKAX

66 JIByrpanHbiii yroiy. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOTO yTJia

&7 [eprienuKyISIpHBIC HJ'IOCKOCTI/I; CBoiicTBa B3aMMHO https://fipi.ru
NEPICHIUKYIISIPHBIX IOCKOCTEH
[Tpu3HaK neprneHANKyYISIPHOCTH IIOCKOCTEH; TeopeMa O

68 IpAMO HepecedeHus JBYX IIOCKOCTel http://mathnet.spb.ru
MEPICHIUKYJISIPHBIX TPEThEH MIIOCKOCTH

69 [IpssmoyronbHbBIN Napamienenune; Kyo; usmepeHus, http://www.problems.ru

CBOICTBA MPSIMOYTOJIBHOIO MapajlieIenuIeaa
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Teopema 0 1MaroHany NPsMOYroJIbHOTO

70 . 1 http://www.problems.ru
napajuieJIenuIe/1a U CIeICTBUE U3 Hee
CrepeoMeTpHUUECKHE U IPUKIAIHBIE 3a1a4H, CBI3aHHbIE .

71 pEOMETP P | https:/fipi.ru
CO B3aMMHBIM PaCIOJIOKEHUEM MPSIMBIX U TIJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,

72 napajuieJIbHbIC TUIOCKOCTH B CTaHIAPTHBIX 1
MHOT'OTPaHHUKAX
[Tapa mapayiienbHBIX IIOCKOCTEH Ha CKPEIIUBAIOIITUXCS

73 IPAMBIX, PACCTOSHHME MEKIY CKPEIMBAIOIIAMUCS 1 http://mathnet.spb.ru
MPSIMBIMU B TIPOCTBIX CUTYAIUSIX
PaccTosnue oT TOYKH 10 IMIOCKOCTH, PACCTOSIHUE OT

74 5 P 1 http://www.problems.ru
MPSIMOH /10 TIJIOCKOCTH
Brraucnenne pacCTOSTHUM MEXKAY CKPEIIMBAIOIIIMHUCS

75 P Y Ckp . 1 http://www.problems.ru
MPSIMBIMU C TIOMOIIBIO MEPIIEHIUKYISIPHON MIOCKOCTH
TpéxrpanHblil yroy, HEpaBeHCTBA IS TPEXTPaHHBIX

76 yrios. Teopema [udaropa, TeOpeMbl KOCHHYCOB H 1 https://fipi.ru
CUHYCOB JUI TPEXTPAHHOIO yrila
DneMeHTEI cPepUIECKON TEOMETPUH: T'€0NE3UNUECKIE

77 bep P 1 http://www.problems.ru
JIMHUH Ha 3emiie

78 Koumponvnasn paooma Ned "Yznwt u paccmosanun" 1

MHoOrorpaHHuKH -74

CucreMmaTuzanys 3HaHUN "MHOTrOrpaHHUK U €r0

79 | P 1 http://www.problems.ru
DJIEMEHTEI

&0 [Tupamuna. Buasl nupamug. [lpaBunbHas nupamuaa 1
ITpusma. IIpamas u HakJIOHHASA IPU3MEL [IpaBuinbHas

81 P P p P 1 http://mathnet.spb.ru
npu3Ma

82 [IpsAMOI apasUIeNenHuIIE ], ITPAMOYTOJIbHBIH 1 https://fipi.ru
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napajuienenunesn, Kyo

83 Beinykibie MHOrorpanaukn. Teopema Diinepa 1 0 0 http://www.problems.ru
24 Brinykisle MEHOrorpanauku. Teopema Diinepa. ) 0 0 http://mathnet.spb.ru
[IpaBHUIIbLHBIE U HONYIIPABHILHBIE MHOTOTPAHHUKH
85 Konumponvnas paboma Ne5 "Muozozpannuxu" 1 1 0
BexTopnbl B mpocTpancTBe -124
86 [ToHsiTue BekTOpa Ha MIIOCKOCTU U B IPOCTPAHCTBE 1 0 0
87 CyMMa BEKTOPOB 1 0 0 https://fipi.ru
88 Pa3HocTh BEKTOpPOB 1 0 0
89 IIpaBuio napasienenunesa 1 0 0 http://www.problems.ru
90 YMHOXKEHHE BEKTOPa Ha YUCIIO 1 0 1 https://fipi.ru
91 iziﬁffEeozf{l;fii:fxiiﬁcy TPEX BEKTOPOB, He 1 0 0 hitp://www.problems.ru
92 CkansipHO€ IPOU3BE/ICHUE 1 0 0
93 BhbIUKCIIEHHE yIy1a MEKY BEKTOPAMHU B IIPOCTPAHCTBE 1 0 1 https://fipi.ru
94 I[Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1 0 0 http://www.problems.ru
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0 0
96 IIpocTeiimue 3a1a4u ¢ BEKTOPaMH 1 0 1 https://fipi.ru
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0 0
IloBTOpEHUe, 00001IEHNE M CUCTEMATU3ALNS 3HAHUI -44
99 O060011IeH e U cucTeMaTH3alus 3HaHU | 1 0 0 http://www.problems.ru
100 OGo6LIeHnE ¥ CUCTEMATH3aLUs 3HAHUM 1 0 0 http://mathnet.spb.ru
101 Hmozoeas konmponvnasa paboma Ne6 1 1 0 https://fipi.ru
102 O0o001IeH e U cHCTeMaTH3allusl 3HAHU I 1 0 0
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KosauyecTBO 4acoB DJIeKTpPOHHbIE NN (POBbHIE
Ne i/ Tema Ypoka B KOHTpOJ’Ibel HpaKTI/]quKI/] 06pa3OBaTeJn,m>1e
cero
e padoThbl e padoThbl pecypceel
AHanuTHyeckasi reomerpusi — 154
| [ToBTOpenue tems! "Koopaunarsl BekTopa | 0 0
Ha TJIOCKOCTH U B MMPOCTPaHCTBE"
) [ToBTOpenue tems! "CkansipHoe 1 0 0
IIPOU3BEIEHNE BEKTOPOB"
IToBTOpeHne Temnl "Brruncienue yria
3 P yf 1 0 1 http://mathnet.spb.ru
MEXIy BEKTOpPaMH B IPOCTPAHCTBE
IToBTOpenue TemMbl "YpaBHEHUE IPSIMOH,
4 perHe P | P 1 0 0 http:// www.problems.ru
MIPOXOJISIICH Yepe3 JBE TOUKH
5 YpaBHEHHE MIIOCKOCTH, HOPMaJlb, | 0 0
ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax
YpaBHEHHE ILIOCKOCTH, HOPMaJlb )
6 ’ ’ 1 0 1 https://fipi.ru
ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax L P
7 BekTopHoe npousBeneHue 1 0 0
JInHelHbIe HEpaBEeHCTBA, JIMHEHHOE
8 HporpaMMI/IpOI])aaHI/Ie 1 0 0 http://mathnet.spb.ru
JInHeHbIe HEpaBEeHCTBA, JIMHEHHOE
9 HpOFpaMMI/IpOI;aHI/Ie 1 0 0 http://www.problems.ru
AHanUTUYECKUE METOIbI pacuéra yria
10 P . 1 0 0 http://www.problems.ru
MEX]y TMPSIMBIMH B MHOTOI'PaHHUKAX
11 AHaMTUYECKHE METO/bI pacyéTa yria 1 0 0
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MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAaX

d)opMyﬂa PacCTOAHUA OT TOYKHU A0

12 1 0 1
IUIOCKOCTH B KOOpJAMHATAX
HaxoxxaeHune pacCTosiHUI OT TOUKH 10 )
13 P 1 0 0 https://fipi.ru
IUIOCKOCTH B KyOe
Haxoxaenne paccTOSHUN OT TOYKH JI0
14 P . 1 0 0 http://mathnet.spb.ru
TUTOCKOCTH B IMPABUIILHON TTUPAMUIE
15 Koumponsnas paboma Nel i i 0
"Ananumuueckan zeomempusn'
IToBTOpEHUE, 00001IeHNE U CUCTEMATU3 AN 3HAHMH -159
CeueHust MHOTOTPAHHHUKOB: CTaHIapTHBIC
16 P P 1 0 0 http://mathnet.spb.ru
MHOTOTPaHHUKHU
17 CeueHust MHOTOIPAaHHUKOB: METO/ CJIEJIOB 1 0 0
CedeHus MHOTOTPAaHHHUKOB: CTaHapTHBIC
18 MIJIOCKOCTH, NMEPECEUCHUS MPSIMBIX U 1 0 0
IJIOCKOCTEN
[MapannenbHbie TPSMBbIC U MJIOCKOCTH:
19 P P 1 0 1 http://mathnet.spb.ru
napajielIbHbIC CCUYCHHUS
[TapasnienbHbIe PSMBIC U TUIOCKOCTH:
20 P b7 1 0 0
pacdér OTHOIICHU
[TapasienbHbIE PSMBIC U TUTOCKOCTH: YTJIbI :
21 P P - 1 0 0 https://fipi.ru
MEX]Ty CKPEIIUBAIOIIUMUCS TIPSIMBIMU
[eprieHAUKYIISAPHBIE MPSMBIE U IIOCKOCTH:
CTaH/IapTHBIC TAPhI MEPIICHIUKYIISIPHBIX
22 PTHBIE TApBHEp yUIP 1 0 0 http:/mathnet.spb.ru
TUTOCKOCTEH U MIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
23 I[leprieHIUKyIAPHBIE IPAMBIE M ILIOCKOCTH: 1 0 0 http://www.problems.ru
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TeopeMa O TpeX MEePHEeHIUKYISIPAX

24

HepHeHI{I/IKyJ'IHpHBIe IpsAMBIC U IIJIOCKOCTH:
BBIYHCJIICHHA JJIMH B MHOI'OI'PaHHHUKax

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIIONIAICH, COOOpaKEHHUSI
nmonoous

http://mathnet.spb.ru

26

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIOMIACH, COOOpaKEHHUSI
nmonoous

27

HOBTOpCHI/IeZ rjiomaayu MHOT'OYT'OJIbHUKOB,
bopMyIIBI 715 TUIOIIAEH, COOOpaKEHUS
ox00ust

https://fipi.ru

28

[Inomany cedeHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKeHUsI 1O 100Us

http://www.problems.ru

29

[Inomany cedeHnii MHOTOIPAaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKeHUsI 1O 100Us

http://mathnet.spb.ru

30

Koumponvnan paooma Ne2 "Iloemopenue:
MHO202DAHHUKU, CeYeHUs
MHO202PAHHUKOB "'

O0béM MHOrOrpanHnka -174

31

O6béM Tena. O0beM MPSMOYTOIBHOIO
napaJulenenuneaa

1 0

http://mathnet.spb.ru

32

3amaun 00 ynBoeHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yria

33

CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
00BEMOM NPSIMOYTOJILHOTO

https://fipi.ru



http://mathnet.spb.ru
https://fipi.ru
http://www.problems.ru
http://mathnet.spb.ru
http://mathnet.spb.ru

napauiejiienuicaa

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C

34 BBIYKCIIEHHEM 00BEMA MIPSIMOYTOJILHOTO http://mathnet.spb.ru
napasuiesenurnena

35 OO0BEM MIPSAMOIA IPU3MBI

36 CTepeoMeTpHYECKHE 3a]a4H, CBA3AHHEIE C
BBIYMCIIEHHEM OOBEMOB IIPSAMOM HPH3MEI

37 HpI/I"KJIaZ[HI)Ie 3az£aq1/1, CBSI3aHHBIE C https://fipi.ru
00BEMOM TIPSIMOI TTPU3MBI
BerunciieHne 06bEMOB TeJl ¢ IOMOILBIO

38 onpenenéunoro unrerpana. O6bEM http://mathnet.spb.ru
HAKJIOHHOM IIPU3MBI
BerunciieHne 06bEMOB TeJl ¢ IOMOILBIO

39 onpenenéaroro uurerpana. O6bEm http://www.problems.ru
MPaMHUIBI

40 ®opmyna 06béMa nmupamuasl. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOILIUM YTIIOM

41 dopmyna 00bpéMa pamuel. OTHOIIEHUE https://fipi.ru
00BeMOB UpamMu ¢ OOLIUM YIIIOM

0 CTG?GOMeTqueCKHG v3az[aq1/1, CBSA3aHHBIE C htp://mathnet.spb.ru
00bEMaMH HAKIIOHHOW MTPU3MBI

43 CTepeoMeTpHYECKHE 3a1a4H, CBA3aHHBIE C
00BEMAMH TMPAMHUIBI
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI

44 Ten", CBS3aHHBIE C 00BEMOM HAKJIOHHOM http://mathnet.spb.ru
TIPH3MBI

45 [Tpuknagaeie 3agaun 1mo Teme "O0bEMBI http://www.problems.ru
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Ten", CBI3aHHBIC ¢ 00BEMOM IMUPAMHUIBI

[Ipumenenue 00bEMOB. Beruncinenue

46 1
PacCTOSHUSA 10 TUIOCKOCTH
Konumponvnaa paooma No3 ""O6vém
47 P P . 1 http://mathnet.spb.ru
MHO202DAHHUKA
Tena Bpamenns -244
HI/IJ'II/IHZ[pI/ILIGCKaﬂ HOBerHOCTI),
48 00pa3syroLue IUIHHIPUYECKOM 1 https://fipi.ru
TIOBEPXHOCTH
wnnaap. [psiMoil KpyroBou HUWIWHAD.
49 i p- P 24 P 1 http://www.problems.ru
[Tnomiaap MOBEPXHOCTH IIMIIMHIPA
50 KoHnueckasi MoBEpXHOCTh, 00pa3yroIine 1
KOHHYECKOU TToBepxHocTH. KoHyc
CeueHne KOHYyCa IIOCKOCTBIO,
51 3: 1 http://www.problems.ru
napauIeIbHOM IJIOCKOCTH OCHOBAHUS
Vceuéunslii konyc. M300paxenne KOHyCOB .
52 ! Y P Y 1 https:/fipi.ru
U YyCEYEHHBIX KOHYCOB
ITnomnaas GOKOBOM MOBEPXHOCTH M MOJIHOM )
53 P 1 https://fipi.ru
MIOBEPXHOCTH KOHYCa
54 [Tnomiaab 60KOBOM MOBEPXHOCTH M ITOJHOM 1
MIOBEPXHOCTH KOHYCa
CrepeomeTpuyuecKue 3a/1a4u Ha
55 JI0Ka3aTeIbCTBO U BBHIUUCIICHNE, 1 http://mathnet.spb.ru
MIOCTPOEHUEM CEUCHUM LUIIMH]IPA, KOHYCa
CrepeomeTpuyuecKue 3a/1a4u Ha
56 JI0Ka3aTeIbCTBO U BHIUUCIICHNE, 1 http://mathnet.spb.ru

MMOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYyCa
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57

HpI/IKJIaZ[HI)IG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJIaZ[HI)IG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

http://www.problems.ru

59

Cdepa u map

https://fipi.ru

60

Ilepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanne mapa u cdepsl miockoctsro. Bun
U u300pakeHue 1mapa

http://www.problems.ru

61

Ilepecedenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanne mapa u cdepsl miockoctsro. Bun
U u300pakeHue 1mapa

https://fipi.ru

62

VYpasaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus chepsl 1 mapa

http://www.problems.ru

64

CrepeoMeTpHuueckue 3aJ1auu Ha
JT0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii u mapom, MOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO

http://mathnet.spb.ru

65

CrepeoMeTpHuueckue 3aJ1auu Ha
JT0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, MOCTPOCHUEM UX
CEUYEHUH TIIOCKOCTHIO

https://fipi.ru

66

[IpuknamHbie 3a1a4u, CBsI3aHHBIEC CO cepoit
U [apom

http://mathnet.spb.ru

67

[ToBTOpPEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYNCIICHUA B OKPY)I(HOCTI/I, CTaHI[apTHI)IG
ox00us
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Paznmmunsie KOM6I/IHaIII/II/I TCJI BpallICHUA U

68 1 0 https://fipL.ru
MHOTOTPaHHUKOB
3amauu no teme "Tena U NOBEPXHOCTHU

69 A | P 1 0 http://www.problems.ru
BpaIleHus
3agaun o TeMe "Tena U MOBEPXHOCTHU

70 A | P 1 0 http://mathnet.spb.ru
BpaIcHus

71 Konumponvnasn paooma Ned "Tena u | |
noeepxnocmu epauienun’"’

IInomanu MoBepXHOCTH U 00bEMBI KPYIJIBIX Tes — 94

O0wéM mnuuapa. TeopeMa 00 00LEME )

72 H P P 1 0 https://fipi.ru
MPSMOTO IUJIMH/IPA
Brruncienne 00EMOB TE ¢ TOMOIILIO

73 ! . m 1 0 http://www.problems.ru
onpeaenéuHoro unrerpaia. O6bpEM KoHyca
ITnomagu 6OKOBOM U IIOJIHOM ITOBEPXHOCTH

74 taz P 1 0 http://mathnet.spb.ru
KOHyca

75 CrepeomMeTpuUecKue 3a/1auu, CBI3aHHBIC C i 0
BBIYHCIICHHEM 00BEMOB IMIMHAPA, KOHYCa
IMpuxnagaeie 3agayu 0o teMme "OO0LEMEI U

76 pral A . 1 0 http://mathnet.spb.ru
TIJIOIIAIU TTIOBEPXHOCTEH TeI
O0BEM 11apa u mapoBoro cekropa. Teopema
00 00béme mapa. [Lomanb cdepsl.

77 CTepeoMeTpHYECKHE 3a1a4H, CBA3aHHBIE C 1 0 https://fipi.ru
BBIYHCIICHHEM 00BEMOB I11apa, IMIapoOBOTO
CEerMeHTa M IIapOBOTO CEKTOpa
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM IIapa U

78 P 1 0 http://mathnet.spb.ru

wionanpio ceprl. COOTHOMICHUS MEXKIY
IJIOMIAIMU TTOBEPXHOCTEH U 00bEMaMHu
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MOAOOHBIX TEN

79

[TonoGHBIC TENIa B TPOCTPAHCTBE.
N3menenne o0bEMa Mpu mo100uu.
CrepeoMeTpHUSCKHE 3a]1a4H, CBSI3aHHBIC C
BBIYHCIIEHHEM O0BEMOB TEJ U IJIOIIAAeH
MTOBEPXHOCTEN

http://www.problems.ru

80

Konumponvnas paboma Ne5 "Ilnowaou
noseepxnocmu u 00vEmol Kpyzuvix men'’

http://www.problems.ru

JIBMsKeHHsI -S4

81

JBuxenus npoctpancrBa. OToOpakeHus.
JBrxenust u paBeHCTBO (huryp. OOrue
CBOICTBA JBH)KCHUH

http://mathnet.spb.ru

82

Buae! n1BukeHMil: napauielibHbIN IEPEHOC,
LEHTpAJIbHAsE CHMMETPUS, 3€pKaJbHAsS
CHUMMETPHUS, IOBOPOT BOKPYT MPSIMOUH

https://fipi.ru

83

[IpeobpazoBanus mompodus. [psimas u
ctepa Ditnepa

https://fipi.ru

84

FeOMeTpI/I‘{CCKI/IC 3ala4ui Ha IIPUMCHCHUC
JABUXXCHUA

http://mathnet.spb.ru

85

Konumponvnasa paooma Ne6 ""Bexkmoput 6
npocmpancmee'

1

1

0

http://www.problems.ru

IloBTOpEHUE, 00001IeHNEe U cCUCTEeMATH3ANUSA 3HAHUN — 174

86

O6o06maromee moBropeHue 11 moHITHH 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3HaHuil: "l[lapamiensHoCcTh
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHcTBe"

http://mathnet.spb.ru

87

O6o6maromee moropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,

http://www.problems.ru
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cUcTeMaTu3alus 3HaHuil: "BekTopsl B
npocTtpaHcTse”

88

O6o06maromee moBropeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10-11 kinaccos,
cUcTeMaTu3alus 3HaHuil: "BekTopsl B
npocTtpaHcTse"

https://fipi.ru

89

Ob6o06maromee moropenue 11 moHATUH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3HaHuil: "OobeM
MHOTOTrpaHHHKaA"

http://mathnet.spb.ru

90

O6o06maromee moBropeHue 11 moHITHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTusanus 3Hafui: "OobeM
MHOTOrpaHHHKaA"

http://mathnet.spb.ru

91

Ob6o06maromee moropenne 11 moHATHH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX TE"

https://fipi.ru

92

O6o06maromee moBropeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3Hagui: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

https://fipi.ru

93

Hmozosasn konmpoavnaa paboma Ne7

https://fipi.ru

94

Hmozosasn konmponvnaa paboma Ne7

95

[ToBTOpEeHue, 0600IICHNE U
crucTemMaTu3alus 3HaHUI

http://mathnet.spb.ru

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH 1 € poJib B Pa3BUTUU COBPEMEHHBIX

https://fipi.ru
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VH)KEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://fipi.ru

98

Hctopust pa3BUTHsL CTEPEOMETPUM KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

http://www.problems.ru

99

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

http://mathnet.spb.ru

100

Hcropust pa3BUTHSL CTEPEOMETPUM KaK
HayKH U €€ pOoJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://fipi.ru

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

http://mathnet.spb.ru

102

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://fipi.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. ["eomeTpust (6a30BbIi U TPOPUITLHBIN ypoBeHb).10-11 ki1.: ATaHacsH

JI.C, byry3os B.®., Kagomues Cb. u ap. «IIpocsemenue» 2020

METOANYECKHUE MATEPHUAJIbI VIS YUUTEJIA
1. ['eometpus (6a30BbIi 1 podUILHBIN ypoBeHb).10-11 ki1.: AtanacsH

JI.C, byry3oB B.®., KagomiieB Cb. u ap. «IIpoceemenne» 2020

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://mathnet.spb.ru - «Caift s3nementapHoii Marematuku Jmutpus ['ymmnay..
http://www.problems.ru - «3amaun» Ha caiite npeacrasiero 6onee 10000 3amau
C MaTEMaTUYECKUX OJIMMITUA]] U BCTYMHUTEIbHBIX 9K3aMEHOB 10 MaTEMAaTUKE U
uHpOpMaTHKE.

https:/fipi.ru - ®UIIU - penepanbHbIil HHCTUTYT NEAATOTUIECKUX U3MEPEHUI.
EI'D, OI'D - KOHTPOJBHO U3MEPUTENbHBIE MAaTEpUAIIbI (JIEMOBEPCUN).

DenepalibHBIN OaHK TECTOBBIX 3aJIaHUM (OTKPBITHIA CETMEHT
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