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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus sABIsSeTCA OHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpeHEro o01iero oopa3oBaHus,
TaK Kak  o0ecrnedymBaeT  BO3MOXKHOCTh  W3YYEHHUS  JUCHUIUIMH  €CTECTBEHHO-HAYyYHOU
HAIIPABJICHHOCTH M IPEIMETOB T'yMaHUTApHOIO ILMKIA. I[IOCKOJIBKY JOrMYecKoe MBIIUICHHE,
dbopmupyeMoe IMpH H3YYEHUH OOYYAIOUIMMHCA TOHATUHHBIX OCHOB T'E€OMETPUHU, TIpPH
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUU LEMOYKHM JIOTMYECKUX YTBEPXKACHUW IIPH PELICHUU
r€OMETPUUYECKUX 3aJa4, YMEHHE BBLIBUraTb M ONPOBEPraTb TIMIIOTE3bl HENOCPEICTBEHHO
UCTOJB3YIOTCS MPHU PEIICHWH 3aJad €CTECTBEHHO-HAyYHOTO LHKJIA, B YaCTHOCTH (DHU3MUYECKHX
3a1ad.

Llens ocBoeHUsi mporpamMmbl ydeOHOTo Kypca «l'eoMeTpus» Ha YriayOJIEHHOM YpOBHE —
pa3sBUTHE WHIMBHUIyalbHBIX CIHOCOOHOCTEH OOyYaromUXcs IpU M3YYEHUHM TE€OMETPHUH, Kak
COCTABIISIIOLICH TpeAMeTHOW obmactu «MaTtematuka W HMHPOpPMATHKa» dYepe3 obecreueHue
BO3MOKHOCTH TNPUOOPETEHHUsS U UCIOJIb30BaHUS OoJjiee TIIIYOOKHX TIE€OMETpUYECKUX 3HAHUHA U
JCUCTBUH, CIEMU(PUYHBIX TEOMETPHUH, M HEOOXOMUMBIX JUIS YCIIEUIHOTO MpPO(ecCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[TpropuTeTHEIMHU 3a/1a4aMi Kypca T€OMETPHH Ha YTIyOIEHHOM YpOBHE, PACIIUPSIONUMHE H
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISIOTCSL:

pacimpeHue IpeACTaBICHUsI O TEOMETPUN KaK YacTH MHPOBOHM KyJIbTYPHI U (pOpMHUpOBaHHE
OCO3HAHUs B3aMMOCBS3H F€OMETPHUH C OKPYXKAIOIIUM MUPOM;

¢dopMHupoBaHHWE TPEIACTABICHHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJENSX, NO3BOJIIOIINX ONUCHIBATG U U3y4aTh PA3HBIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HAaHWE MOHSITUWHOTO amnmnapara 1o pasjaeny «CtepeomMeTpus» yueOHOTro Kypca reOMEeTpuu;

(dopMHpOBaHUE YMEHHUS BJIaJETh OCHOBHBIMH MOHATUSAMH O IPOCTPAHCTBEHHBIX (puUrypax u
UX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (OpMYJI M YMEHHE HUX HPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI peLIeHUs 3a/ay;

dbopMUpOBaHHE yMEHHs paclo3HaBaThb Ha 4YepTexax, MOJENSIX U B pPEAJTbHOM MHpE
MHOTOTPaHHHUKH U T€Jla BPaLIEHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

dbopMupoBanue MOHUMAHHUS BO3MOXKHOCTH aKCHOMaTU4YECKOTO MIOCTPOCHUS
MaTeMaTHYeCKUX TeopHuil, (OpMUpOBaHME IOHUMAHMS POJIM AKCUOMATHUKU TPHU TPOBEJCHUU
pacCyXJIeHNH;

dopMHpoBaHHE YMEHHs BIAJETh METOJAAMU JIOKA3aTelIbCTB W AJITOPUTMOB peEIIeHUs,
YMEHHUSI WX TMPUMEHSTh, MPOBOJUTH JOKa3aTelbHbIE PACCYXJAECHHUS B XOJI€ pelIeHUd
CTEpEOMETPUYECKUX 3aJad W 33had C [PaKTHUYECKUM coJep’kaHueM, (OopMHUpOBaHHE
MPEICTaBICHUs] O HEOOXOAMMOCTH JOKa3aTeNbCTB IpPU OOOCHOBAaHMM  MaTeMaTHYECKHX
YTBEPXKACHUN U POJIM aKCHOMATHKU B IPOBEJCHUM JE€AYKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPLICHCTBOBAHME MHTEUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyJaromuxcs, TI03HaBaTeIbHOW AaKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHMH, KPUTHUYHOCTH
MBIIJIEHHS], HHTEpeca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHue (QYHKIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOH TI'E€OMETpUHU: YMEHHS
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYAIMSIX U NMPH U3YYECHUM JIPYTUX Y4EOHBIX MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEMH
1 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS peaIbHbIX CUTYAIlUil, HCCIEA0BaHUS TIOCTPOSCHHBIX MOJIENEH,
MHTEPIIPETALIMH [TOJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMH yaeOHOTO Kypca «['eomerpusi» B 10—11 kmaccax
aBisAroTCs: «lIpsMble M MIIOCKOCTH B INpOCTpaHCTBE», «MHororpaHHukn», «Tema BpalieHUS»,
«BekTophl ¥ KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH MOHATHIMM,
peneBaHTHBIMU T€OMETPUU Ha yriayOon€HHoMm ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEP)KATENIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMupoBaHHE JIOTHUECKUX YMEHUH
pacrpeensercsi He TOJbKO M0 COJEep KATENbHBIM JIMHUAM, HO U 10 rojam oOyuenus. ConepxaHue
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o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHS DenepanbHOil paboueit
MPOrPaMMBI, paclpeAeIEHHBIM 0 ToJIaM 00y4YeHUs, CTPYKTYPHPOBAHO TAaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, TPUHIMITHAIBHBIM BOIPOCaM OOydYaroluecs: oOpalaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPTraHU30BaTh OBJIA/ICHUE TCOMETPHUSCKUMHU MOHATHSIMHI M HaBBIKAMU MOCIIEA0BATEIHHO
U TIOCTYMATEIbHO, C COOJIIOJICHHEM IMPHHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEICTABICHUN OOYYaIOIIUXCS, paciiupsiss U yriuyonss e€,
00pa3ys MPOYHBIE MHO)KECTBEHHBIE CBSI3H.

[Tepexo kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISICT:

co3laTh YCIOBHS Ui TU(QEpeHIManud  OO0yYeHHUs, IOCTPOCHUS HHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOTpamMM, 00eCIIeYnTh YIIyOnEHHOe N3yUueHnEe TeOMETPUHN KaK COCTaBIISIONIEH
yueOHOro npeaMera «MaremaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K TPOJIOJDKEHUIO M3YyYeHHUS MAaTeMaTUKH C Y4€TOM BBIOOpa
Oynymeir mpodeccun, obOecriednBas MPEEMCTBEHHOCTh MEXAY OOIMMM U MPOoQeCcCHOHATHHBIM
o0Opa3oBaHUEM.

Ha u3yuenue yueOHOrO Kypca «['eomeTpus» Ha yriayOnéHHOM ypoBHE oTBoauTcs 204 yaca:
B 10 kmacce — 102 gaca (3 yaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B He/Iem0).



COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUS cTepeoMeTpuu. Touka, mpsmMasi, INIOCKOCTb, IpocTpaHcTBO. [loHsATHe 06
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOEe pacrnoioKeHue MpsMBIX B NPOCTPAHCTBE: MEPECEKAIOIIMUECS, MMApAJICIbHBIE U
cKkpeuuBaromyecs npsmele. [IpusHaku ckpemuBaromuxcs npsMbix. IlapamienbHOCTs NpSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapajuleibHBIE NPSMBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
IIPSIMBIX, [TAPAJLIEIBHOCTD NPSAMOU U IUIOCKOCTH. [lapaimenbHoe U HEHTpalIbHOE POCKTUPOBAHUE,
n3obpaxxenue guryp. OCHOBHbIE CBOWCTBA MapaJljIeIbHOIO MpoeKkTupoBanus. M3o0paxxenue Gpuryp
B IapaJUICIbHON IIPOEKLUHU. YTIJbl C COHANPABICHHBIMA CTOPOHAMH, YIOJI MEXKIY NPSAMBIMUA B
npocrpancTse. [lapamnenbHOCTh IIIOCKOCTEN: MapallebHbIe IITIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
rtockocteii. [IpocTeiiiie npocTpaHCTBEHHBIE (DUTYPHI HA IMIIOCKOCTU: TETPAdIp, Mapajliesenue],
IIOCTPOCHHUE CEYECHUH.

[lepnieHAUKYIAPHOCTD NPSAMOM U MJIOCKOCTH: NEPIEHIUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICIIBHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK IEPIECHINUKYIAPHOCTH
IpSIMOM M IUIOCKOCTH, TEOpeMa O MNPAMON NEPHEHIUKYIAPHONM IUIOCKOCTH. OpTOroHajabHOE
IIPOEKTUpOBaHUE. lIepneHauKyIIsAp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUNIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIMs (GUTYyphl HA IJIOCKOCTb. [lepneHauKyIsipHOCTh IIIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX NeprneHANKYIIApax.

VYTIibel B IPOCTPAHCTBE: YroJl MEKAY IPSMOM U IJIOCKOCTBIO, IBYTPAHHBIA YIroJl, JUHEHHBIN
yroi JBYTrpaHHOro yria. TpéXrpaHHbIi M MHororpaHHble yriibl. CBOMCTBAa IJIOCKHX YIJIOB
MHOrorpaHtoro yria. CBOWCTBa IUIOCKUX W JABYI'PAHHBIX YIJVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUUISl TPEXTPAHHOTO YIJIA.

MHuororpanHuKHu

Buzasl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas nmpusma, npsmas
U HaKJIOHHas Tpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb mpu3Mbl. [lapannenenunern,
MPSIMOYTOJIBHBIA  MMapajuleNienuIie]] M ero cBoucrBa. Kparwaiimme mnyTH Ha IOBEpXHOCTH
MHororpanHuka. Teopema DOiinepa. IlpoctpanctBenHass teopema Iludaropa. Ilupammpa: n-
yroyibHasi MUpamMuia, NpaBuUibHas U yceu€HHas nupaMubl. CBolicTBa pédbep M OOKOBBIX IpaHel
IIpaBWIbHON nHUpaMuiel. IlpaBuiIbHBIE MHOTOTPAaHHMKM: NpaBWJIbHAs IpU3Ma M IPaBUIIbHAS
nupamu/ia, IpaBUIbHAs TPEyroyibHas MUpaMuaa U NMpaBUIbHBINA TeTpasap, KyO. IIpencrasienue o
MIPaBUJIbHBIX MHOIOTPAaHHUKAX: OKTadp, JOAEKAd AP U UKOCAdIP.

Bolunicnenue 351eMeHTOB MHOTOTPaHHMKOB: p&Opa, auaroHaiu, yribl. [lnomanbs OokoBoit
MOBEPXHOCTU U TOJHOIM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAb OCHOBAHMI, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IMPaBUIBHON
IIApaMU/Ibl, TEOpPEMA O IJIOMAAU YCEUEHHON TUPaMUIbI.

CummeTpusi B TPOCTPAHCTBE. OJIEMEHTBl CHMMETPHM IPABUJIBHBIX MHOTOI'DAHHHKOB.
CuMMeTpusi B TPaBWIBHOM MHOIOTPaHHMKE: CHMMETpHS MapajUlejIienunena, CUMMETPHUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPABIEHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOpPOB. JIeWCTBUS C BEKTOpPAMM: CIIOKEHHUE M BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHUE BEKTOpa Ha uncio. CBONCTBA CIOXKEHHUS BEKTOpOB. CBOWCTBA YMHOKEHUS
BEeKTOpa Ha uucio. [IoHaTHe KoMIuIaHapHbIe BEKTOPBI. IIpr3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenumnena. Teopema O pas3lIoKEHUU BEKTOpa I0 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsiMoyronbHasi cucrema KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. CBS3b
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MEXIy KOOpAMHATaMU BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[TonsTus: UUIMHAPUYECKAsT TMOBEPXHOCTh, KOHUYECKas IIOBEPXHOCTh, cdepuyeckas
MMOBEPXHOCTh, 0Opa3yrolue moBepxHocreid. Tena BpamieHus: WIMHIP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. B3aumuoe pacnonoxenue chepsl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N306paxenue Ten BpalieHus Ha IUIOCKOCTH. Pa3BépTka uminnHapa u konyca. Cummerpus cepsl U
niapa.

O0BéM. OcHoBHBIE cBOWcTBa 00BEMOB Teln. Teopema 00 00bEME NPSIMOYTOIBLHOTO
napajuienenunena u ciueActsus u3 He€. OO0OBEM TpsAMONW W HAKIOHHOW TPU3MBI, IWIHHIPA,
nupamMuibl 1 Konyca. O6bEM 11apa U apoBOro CErMeHTa.

KoMmOuHanmu Ten BpamieHuss ¥ MHOrorpaHHukoB. [lpu3sma, BmucaHHass B IWJIMHJAD,
onucaHHas okoso nunHapa. [lepeceuenue cdepsl u mapa ¢ miockocteto. Kacanue mapa u cdepbl
IUIOCKOCTHIO. [lOHSTHE MHOTOTpaHHUKA, OIMCAHHOTO OKOJO cdepsl, chepbl, BOUCAHHOW B
MHOTOTPaHHUK WJIH TEJIO BPALICHHUS.

[Inomanpr MOBEpXHOCTH IWIMHApA, KOHYca, Iuiomans chepsl m e€ uvacreir. [lomoOue B
npoctpanctBe.  OTHomIeHHEe  O0BEMOB, IUJIOMIAAEH  MOBEPXHOCTEH  MOMOOHBIX  UTYD.
[IpeoOpasoBanue momo0usi, romoreTHs. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHHEM
CTepEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHnii MHOTOIPaHHUKOB U T€J BpalllEHUs: CeYeHUsI HMIMHApa (apaiienbHo
U TEPIEeHIUKYISIPHO OCH), CeueHHUs KOHyca (mapajielbHble OCHOBAHUIO U MPOXOMSIIME 4epes
BEpILIMHY), CEYEHUs IIapa, METOJbl MOCTPOEHMSI CEYEHHIl: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYILIEH IIIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTopbl B npoctpancTBe. Onepauun HajJ BEKTOpamMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOKeHHUs. lIpsMoyronbHas cucCTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatel Bektopa. Pasznmoskenue Bektopa mo 0asucy. KoopanHaTHO-BEKTOPHBIM METON MpH
pelIeHNY TeOMETPUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OToOpaxeHus. [{BmxeHnus u paBeHCTBO ¢uryp. OO01ue cBoiicTBa
IBUKEHW. BuIpl ABWOKEHUI: TapajuleNbHBIA TEPEeHOC, IEHTpadbHas CUMMETPHS, 3epKalbHas
CUMMETpHUSs, HOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nonpobus. [Ipsmas u cdepa Ditnepa.
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IINTAHUPYEMBIE  PE3YJIbTATbI OCBOEHMSI  YHEBHOI'O  KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:xxnanckoe BoCIMTaAHHE:

c(OPMHPOBAHHOCTh  TPAKIAHCKOH  MO3MIMK  OOydaromerocs Kak aKTUBHOIO |
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOro O0OIIecTBa, MPEJCTABICHHE O MaTeMaTHYEeCKHX OCHOBaX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, Tpoueayp TIpakKAaHCKOTO oO0IIecTBa
(BBIOOpBI, ONPOCHI U JIPYroe), yMEHUE B3aHUMOJCIHCTBOBATH C COIUAIBHBIMH HHCTUTYTAMU B
COOTBETCTBHUH C MX QYHKIMAMHU M Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKOM HMJIEHTUYHOCTH, YBO)KEHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMaTHKH, IIEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHHSIM POCCUHCKHUX
MAaTeMaTUKOB U POCCUUCKOM MAaTEMAaTUYECKON IKOJIbI, UCITOIb30BAHME 3TUX JIOCTUKEHUHN B IPYTHUX
HayKax, TEXHOJIOTHSIX, Cepax SIKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE  JyXOBHBIX  IICHHOCTEH  POCCHUHCKOTO  Hapoda, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STHYECKOI'O IOBEJIEHUS, CBSI3aHHOTO C IMPAKTUYECKUM IPUMEHEHHEM
JOCTH)KEHUM HAayKh M JeATEIbHOCThIO YYEHOTO, OCO3HAHME JMYHOrO0 BKIAJa B IOCTPOCHHE
YCTOWYMBOTO OYIyIIETo;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIJIIOUasi 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pELIECHUM, pacCyXIeHUH, BOCHPHUMUMYUBOCTH K MATEMAaTHUYECKUM acleKTam
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHITh MAaTEMaTUYECKHE 3HAHUS B MHTEpecax 370POBOT0 U
6e3omacHoro obpasza >KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/J0POBOE MUTAHUE,
cOanaHCUpPOBAaHHBINA PEXXUM 3aHATHI M OTIbIXa, peryispHas Qpundeckas akTUBHOCTD), (pU3nuecKoe
COBEPLICHCTBOBAHNE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH TPYAOIIOOUs, MHTEPEC K Pa3IHuHBIM cdepam
npodeccnoHabHOM /eATEeIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKOM M €€ NpUIIOKEHUSMHU, YMEHHE
coBeplLIaTh OCO3HAHHBII BbIOOp Oyayliei mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHHHM MPAKTUYECKUX 3a]ad
MaTeMaTH4eCKON HalpaBIeHHOCTH;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KYJIbTYpbl, IOHHUMAaHHE BIMSHHUS  COLIMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HA COCTOSIHME NPUPOJHOM M COLMAIbHOW CpEAbl, OCO3HaHUE
rJ100aJTFHOTO XapakTepa 3KOJOTHYECKUX MPOoOJIeM, OpUEHTalUsl Ha MPUMEHEHHE MaTeMaTHUYeCKHX
3HaHUH Ui pelieHus 3aa4 B 00JacT OKpYXKarolled cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU
MX BO3MOXHBIX MOCJEICTBUMN I OKPYKAIOIIeH CpeJibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ M OOIIECTBEHHOI MPAaKTHUKH, TOHUMaHUE MaTeMaTHUECKOW HAyKH Kak c(epbl 4eI0BEYECKOH
NeSITeNIbHOCTH, STANoB €€ pa3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS IMBUIIN3AIUH, OBJIA/ICHUE S3bIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOM KyIbTypoll Kak CpeACTBOM TMO3HAHHUS MHUpPA, TOTOBHOCTh
OCYHIECTBJISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh NHANBUTyAJIbHO U B TPYIIIIE.
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METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH W XapakTEpU30BaTh CYLIECTBEHHBbIC MPU3HAKKM MaTEeMaTHYEeCKUX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXy MOHSATUSIMU, (DOPMYIUPOBATH OINPEICICHISI TIOHATUI, YCTaHABINBATh
CYLIECTBEHHBIH MPU3HAK KIACCHU(UKALUU, OCHOBAHUS NJs1 0OOOIIEHUS M CPABHEHUS, KPUTEPUHU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH M MPEOOPa30BBIBATh CYXKACHUSA: YTBEPAUTENbHbIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MAaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpEUUs: B (akTax,
JAaHHBIX, HAOFOJICHUSX U YTBEPIKJICHUSAX, TIPEJIaraTh KPUTCPUU JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH
Y MPOTUBOPEYUI;

JienaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JCAYKTHMBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUECHHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (IIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPryMEHTALIMIO, TMPUBOAUTH TMPUMEPbl UM  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpATh CIIOCO0 pelieHus yuyeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpaTh HanOO0JIee TOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarebCcKue AeiCTBHSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIILCKUI WHCTPYMEHT IO3HAHUSA, (OPMYIUPOBATH
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEYHE, MpoOIeMy, YCTAaHABIMBAaTh KMCKOMOE M JIaHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIAI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSATEJIbHO  CIUIAHUPOBAHHBIM  HKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOIIECCa, BBISIBICHUIO
3aBHCHMOCTEHN MEXIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENIbHO (POpMyIHpOBaTh OO0OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/IEHHUs, UCCIIEIOBaHUS, OIIEHUBATh JOCTOBEPHOCTh TMOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IEHNI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, @ TAK)KE BBIJBUTATh MPEANOJIOKEHHS O
€ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JAeUIIMTHI UH(DOpPMAIIMU, TaHHBIX, HEOOXOJAUMBIX JIJIT OTBETAa HAa BOIPOC U IS
pelieHus 3a1a4u;

BHIOMpaTh  HMHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB, aHAJM3UPOBATH,
CUCTEeMAaTHU3HpOBaTh W  HWHTEPIPETHPOBATH HWHGOPMAIMIO Pa3NUYHBIX BUAOB U  QopMm
MIPEACTABICHUS;

CTPYKTYpUpPOBaTh MHPOPMAITUIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HWHGOpPMALMM TIO  CAMOCTOSITENFHO  CHOPMYITHMPOBAHHBIM
KPUTEPHSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBHHM C YCIOBUSMU M ILEISAMU
o0IIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M HMUCbMEHHBIX
TEKCTaX, JaBaTh MMOSCHEHHUS 110 X0y pELICHUS 3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIM PE3yNbTaT;

B XO0/ie OOCYXJEHHUS 3a/aBaThb BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, IMpOOIeMbI,
pelmaeMoil 3aJauM, BBICKA3BIBATH MJIEH, HALEJICHHBIE HA IIOUCK PELICHMS, CONOCTABIIATH CBOU
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CYXKACHUSI C CYKICHHSIMHU JPYrMX YYaCTHUKOB AMANiora, OOHApyKHWBAaTh pa3jilyude U CXOJICTBO
MO3UINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

NPEJICTaBIISITh PE3yNbTaThl PEIICHUsS 3a/adyd, SKCIEPUMEHTa, HCCIECJOBAHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBHICTYIUICHHUS C YUETOM 3a]ad MPE3CHTAMH U OCOOCHHOCTEH
ayTUTOPHUH.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTaBIATh IUIaH, AJTOPUTM pEUIeHMs 3a/ayd, BBIOMpPATh CHOCOO pelleHus ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaThb U KOPPEKTHPOBATH
BapHaHThI peUICHHH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

BJIa/IETh HaBBIKAMU TO3HABATENBHON pediieKCUU KaKk OCO3HAHUSI COBEPILAEMBIX EHCTBUN U
MBICTMTEIBHBIX TPOLECCOB, UX PE3yIbTATOB, BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

NPEIBUIETh TPYJHOCTH, KOTOPBHIE MOTYT BO3HHKHYTh INIPH PEIICHWH 3a/a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HANJECHHBIX OILIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNbTaTa IeNId U YCIOBUSM, OOBSCHATH MPUUUHBI TOCTHKEHUS
WIA HEJIOCTWKCHHS PE3yJbTaTOB JIEATEIBHOCTH, HAXOAWTh OMHMOKY, JaBaTb OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HUCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI MpU
pemieHHH y4eOHBIX 3agad, MNPUHUMATh [ETb COBMECTHOM JIEATEIBHOCTH, IUIAHHUPOBATH
OpraHM3ali0 COBMECTHOM palOoThl, paclpenensiTh BUIBI pabOT, AOrOBapUBATHCS, OOCYKIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTsl (0OCYXaeHHs, 0OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOIHATH CBOIO YacTh pabOTHI M KOOPIMHUPOBATH CBOM JCHCTBUS C APYTHMHU
YjleHaMH KOMAaH[bl, OLIEHMBAaTh KadeCTBO CBOETO BKJIaja B OOMIMHA HPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniry 10 kiacca o0ydaromuiicss HAQyquTCs:

© CBOOO/IHO OIEPHUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPEOMETPHH TIPU PEUICHWU 3a/a4 |
MIPOBEIEHUU MaTEMaTUYECKUX PacCyKJICHHIH;

® [IPUMEHATh AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPHU PEIICHUH F€OMETPHUUECKUX
3ajad;

e KJTacCH(PUIIMPOBATh B3aMMHOE DPACIIONIOKEHHE TPSMBIX B IMPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

© CBOOO/IHO OIEPHPOBATH TMOHATHSMH, CBSI3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXIY
NPSIMBIMH B IPOCTPAHCTBE, MEX/1Y NMPSIMOHN U MJIOCKOCTHIO;

® cBOOO/IHO ONIEpUPOBATh MOHATUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

®CcBOOO/IHO pAacro3HaBaTh OCHOBHbIE BHUABI MHOTOIPAaHHHMKOB (TpH3Ma, MHpaMHJA,
MPSIMOYTOJIBHBIN TTapajieNenuIe, Ky0);

e KJTacCH(PUIIMPOBATh MHOTOTPAHHUKH, BRIOWPAst OCHOBAHHUS JUTS KIacCU(UKAIIH;

®CBOOO/IHO OTEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
TUIOCKOCTBIO;

® BHITIOJIHATD MapajuleibHOE, IIEHTPAbHOE U OPTOTOHAJIBHOE IMPOEKTHpOBaHUE (uryp Ha
TUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha MI0CKOCTH;
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® CTPOUTH CEUYEHUS MHOTOIPAaHHHMKOB DPAa3JIMYHBIMU METOJAMHU, BBIIOJHATH (BBHIHOCHBIE)
TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

®BHIUMCIIATH  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTpAaHHMKOB  (TMpH3Ma, HHpamMHiaa),
IeOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYT;

® cBOOO/IHO ONEPUPOBATh MOHATUAMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh
CUMMETPUH, LIEHTP, OCh H IJIOCKOCTh CUMMETPUHU (PUTYPBI;

© CBOOO/IHO ONEpUPOBATh IMOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIHMHATaM B
IIPOCTPAHCTBE;

® BHITIOJIHATD ACHCTBUS HaJl BEKTOPAMU;

epemiaTh 33JaYd Ha JIOKA3aTEJbCTBO MATEMATUYECKMX OTHOIUEGHWM M HaxOXJEHUe
TE€OMETPHUECKUX BEIWYHMH, TPUMEHSS U3BECTHBIE METOABI NMPH PEIICHHH MAaTEMaTHYeCKHX 3ajad
MIOBBIIIIEHHOT'O ¥ BBICOKOT'O YPOBHS CJIOXKHOCTH;

® [IPUMEHATh NPOCTEHIINE MPOTrPaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMbI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4;

® 13BJIEKaTh, NIPEOOPA30BbIBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO O INPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

® IPUMEHSATH TOJIYYCHHBIC 3HAHWS HA MPAKTUKE: CPAaBHUBATh W AHAIM3HPOBATH PEAIbHBIC
CUTyallud, HPUMEHSTh M3Y4YCHHBbIE IOHATHUA B IPOLIECCE IOMCKA PELICHUS MaTeMaTHYecKH
cOpMyYIHPOBaHHOW TPOOJIEMBI, MOJEIHUPOBATH peajbHBbIE CHUTYallMH Ha S3bIKE T'€OMETPHH,
HCCIIeI0BaTh IOCTPOEHHBIE MOJENHU C HCIHOJIb30BAHUEM TI'E€OMETPUYECKHUX IOHITUH M TEOpeM,
ammapara anreOphl, pemath MPaKTHYECKUe 3aau, CBS3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJIMYMH;

® IMEeTh IPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHs I'€OMETPUM KaK COCTaBHOM 4acTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 ky1acca o0yyaromuiicss HAy4YUuTCS:

© CBOOO/IHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C IMJIMHAPHUYECKOM, KOHHUYECKOH H
cepruvecKoil MOBEPXHOCTIMHU, OOBICHATH CITIOCOOBI ITOTYUSHHS,

® OTICPUPOBATH TOHITHUSMH, CBSI3aHHBIMH C TEJaMH BpAIlEHUs: IHIUHIPOM, KOHYCOM,
cdepoii u mapom;

e pacrio3HaBaTh Tejla BpallleHus (LMIMHAP, KOHYC, chepa U Iap) U OOBSICHATH CIOCOOBI
MOJTyYEeHHUs TeJl BPALICHHUS;

e KJIacCU(PULIMPOBATh B3aMHOE PACIIONIOKEHHE C(EePhl U TIOCKOCTH;

® BEIUMCIIATH BEJMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHHsl, 00bEMBI U MJIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB ¥ TEJ BPALICHHS, TEOMETPUUYECKHX TeJl C TPUMEHEHHEM (HOpMYIT;

© CBOOO/IHO OIEPUPOBATh TOHSATHSIMH, CBS3aHHBIMH C KOMOWHAIMSAMHU TeNl BpAICHHS H
MHOT'OI'PaHHUKOB: MHOTOIDAaHHHK, BIIMCAaHHBIM B cdepy U ONHMCAHHBIA OKOJO cdepsl, cdepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,

® BEIYMCIIATH COOTHOIIIEHUS MEXKTY TIJIOMIAIIMH IMTOBEPXHOCTEH U 00bEMaMH MTOTOOHBIX TET,

¢ 1300pakaTh U3y4aeMble GUTYpbI, BBIMOIHATH (BBIHOCHBIE) MNIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TeJl BpaIICHUS;

® 13BJIEKaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMALUMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® CBOOO/THO OTIEpUPOBATH MOHATHEM BEKTOP B TIPOCTPAHCTRBE;

® BLITIOJIHATD OINEPALMU HaJl BEKTOPAMHU;

®33/1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPIMHAT;

e peraTh reOMETPUYECKHE 3a/1a4l Ha BBIYUCICHHE YTII0B MEX/1Y MPSAMBIMU U TUIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSHUA OT TOYKM [0 IDIOCKOCTH, B II€JOM, Ha TIPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIa TPH PEIICHUH;
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® CBOOOJTHO OTIEpUPOBATH MOHITHSIMH, CBS3aHHBIMU C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHUIA;

® BBITIOJIHATh HM300pPaKEHUST MHOTOIPAHHUKOB M TEJl BpalICHUS NPH TapauieIbHOM
MepeHoce, MEeHTPAIbHON CUMMETPHH, 3€PKAIbHOW CHMMETPHH, TPHU IOBOPOTE BOKPYT MPSMOH,
npeoOpa3oBaHus MOI00HS;

® CTPOUTH CEUCHHUsI MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUCHHs NUIMHpa (apauieIbHo U
MEPIICHAUKYIIIPHO OCH), CEYCHHsS KOHyca (TapajuielibHble OCHOBAaHHMIO W IPOXOJSAIINE dYepe3
BEpILNHY), CEYECHHUS 11apa;

® ICIIOJIb30BATh METOABI TIOCTPOCHHUSI CEUEHH: METOJ| CIJIEJA0B, METOJl BHYTPEHHEIo
MIPOEKTUPOBAHMUS, METO]I TIEpEHOCA CEKYIIIEH TIOCKOCTH,

® T0Ka3bIBaTh T€OMETPUICCKHUE YTBEPIKIACHUS;

®[IPHMECHATh TE€OMETPHUYECKUE (aKThl JUIA PEIICHUS CTEPEOMETPHUYECKUX  3ajad,
MIPEIIOJIATAIONINX HECKOJIBKO IIaroB PEIICHHS, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU H
HEsSIBHOU (opme;

epemaTh 3aJa4d Ha JIOKA3aTENLCTBO MATEMATUYCCKMX OTHOIICHWA W HaXOXJICHUC
TC€OMETPHUCCKUX BEITHYUH,

® [IPUMEHSATH MPOTPAMMHBIE CPEIICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IPU
pELICHIH CTEPEOMETPUIECKUX 3a/1aY;

® IPUMEHSTH TIOJYyYCHHBIC 3HAHUS HA NIPAKTHKE: CPABHHUBATh, aHATM3UPOBATH U OLICHUBATH
peaibHbIe CUTYalluH, MPUMEHSITh M3Y4YCHHBIC MOHITHS, TEOPEMBI, CBOMCTBAa B MPOIIECCE TOUCKA
pelIeHrs MaTeMaTHIeCKu C(HOPMYIIMPOBAHHON MPOOJIEMBI, MOJICTHPOBATh PEaTbHBIC CHTYaI[UH Ha
SI3bIKE TEOMETPHH, HCCIICIOBATh IOCTPOCHHBIC MOJIEIM C KCIOJIb30BAHHEM T'€OMETPHUSCKUX
MOHATHIA ¥ TEOPEM, aIlnapara anreOpsl, pemaTh MPaKTHISCKHUE 3a/1a9H, CBA3aHHBIC C HAX0XKJICHUEM
TC€OMETPHUCCKUX BEITHYUH;

® IMETh TPEJCTABICHUs 00 OCHOBHBIX JITalax pPa3BUTHs T'€OMETPUHU KaK COCTaBHOW YacTU
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
K
Ne HanmeHoBaHue pa3iesioB u OTHIECTBO q?:OB 3&1;::01’130;1;;: H(ll)lll:(l)p%ble)
OHTPOJIbHbIE

n/n TeM MPOrpaMMbl Bcero paGoTHI pecypest

1 BBejieHre B cTEpeOMETPHIO 23 2 https://resh.edu.ru/

2 Bsanwuroe pacrionokente 6 0 https://resh.edu.ru/
MPSIMBIX B IPOCTPAHCTBE

3 Hap @LICIBHOCTD MPAMBIX | 8 0 https://resh.edu.ru/
MIOCKOCTEH B IPOCTPAHCTBE

4 Hep TCHMEYIAPHOCTE HPAMBIX 1 25 2 https://resh.edu.ru/
TIOCKOCTEH B TIPOCTPAHCTBE

5 VYTJIBI ¥ PaCCTOSHHUS 16 1 https://resh.edu.ru/

6 MHoOrorpaHHUKH 7 1 https://resh.edu.ru/

7 BekTopbl B IpOCTpaHCTBE 12 1 https://resh.edu.ru/

8 Hostoperme, 0606memfe " 5 0 https://ege.sdamgia.ru/
cucreMaTrusanusa 3HaHUuN

OBIIEE KOJIMYECTBO YACOB I1O 102 v

IMPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
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KoangecTBo yacoB

11 KUIACC
Ne HaumenoBanue pasaesioB u
n/n TeM MPOrpaMMBbl Bceero
1 AHamUTHYECKAs TEOMETPHS 15
2 IToBTOpCHME, 06061ueH1:Ie u 15
CHUCTeMAaTH3alus 3HaHUH
3 O0bEéM MHOIOTrPaHHHKA 17
4 Tena BpamieHust 24
5 angann MOBEPXHOCTHU U 9
00BEMBI KPYTIIBIX Tell
6 JIBmkenus 5
7 IloBTOpEHwue, 06o6meH1:1e " 17
CHUCTeMAaTH3alns 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOT'PAMME

KonTpoabubie

padoThI

O KL, Rk, RLrINMN RN

DyeKTpoHHBIE (HH(PpPOBLIE)
o0pa3oBaTe/ibHbIE

pecypchl
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://ege.sdamgia.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
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INIOYPOYHOE IIJTIAHUPOBAHUE

10 KIIACC. YYUTEJIb: TPETBAKOBA OJIbI'A AJIEKCEEBHA

Tema ypoka

OCHOBHEIE TIpaBHIIA
n300paXeHUsI Ha PUCYHKE
TUIOCKOCTH, TapaJUIEIbHBIX
MIPSMBIX (OTPE3KOB),
CepeIMHBI OTpEe3Ka

[TonsiTHS CTEpEOMETPUH:
TOUKa, MpsIMast, INIOCKOCTb,
npoctpancTBo. OCHOBHEIE
MpaBwiia N300paKEHUS HA
PHUCYHKE IIOCKOCTH,
NnapauiCIbHBIX MPAMBIX
(oTpe3koB), cepeHbI
oTpe3Ka

[HonsTHS: NEpeceKaroluecs
TUIOCKOCTH,
nepeceKaronuecs npsamas u
IUIOCKOCTb;
MOJYIPOCTPAHCTBO

[TonsTHs: nepeceKaromuecs
TUIOCKOCTH,
MepeceKaronuecs npsamas u
TUIOCKOCTB;
MOJYIPOCTPAHCTBO

MHoOrorpaHHuKH,
n300paXKeHne MPOCTEUIIHX
MPOCTPAHCTBEHHBIX PHTYD,
HECYIECTBYIOIINX 00BEKTOB

CrapTroBasi KOHTPOJIbHAs
pabota

AKCHOMBI CTEPEOMETPHH U
NIepBbIE CIICJACTBUS U3 HUX

AXCHOMEI CTCPCOMETPUU U
IEPBLIC CICACTBUA U3 HUX

KoanuecTBo yacoB

Jlara

npoBeIeHust

KonTpoabubie

Bcero
padoThbI

Ilo
ILUIAHY

ITo
dakrty

JJIeKTPOHHBIE

nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/subj

ect/lesson/4756/start/2
03542/

https://resh.edu.ru/subj

ect/lesson/6018/start/2
21550/

AKCHOMBI CTEPEOMETPHUH U
TIEPBBIE CIIEACTBUA U3 HUX.
CriocoObl 3aaHus MPSIMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE.
O603Ha4yeHUs IPSIMBIX U
TUIOCKOCTEN

10

N3o0paxenne ceueHu i
MUPaMUJIBI, Ky0a U TIPU3MBI,
KOTOPBIE IIPOXOIAT YEPE3 NX
pEopa. M3zo0pakenue
MEPECCUCHHUS TIOMYUECHHBIX
TJIOCKOCTEH.

https://resh.edu.ru/subj

ect/lesson/4912/start/2
3573/
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PackpammBanue
MTOCTPOEHHBIX CEUEHHM
Pa3sHBIMU [IBETAMHU

11

12

13

M3obpaxkeHue ceueHnit
MUPaMUIIBL, KyOa ¥ IPU3MBIL,
KOTOPBIE MPOXOJIAT Yepe3 Ux
pEopa. N3o0paxkeHue
TIepeCceYCHNS IOy YEHHBIX
TJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH [[BETAMH

M3obpaxkeHue ceueHnit
MUpaMUJIBL, Ky0a U TIPU3MBI,
KOTOpBIE IIPOXOJAT Yepe3 ux
pEbpa. N3o0paxkenue
NepeceyeHUs OIyYEeHHbIX
IIJIOCKOCTEH.
PackpaiinBanue
MOCTPOEHHBIX CEUECHHI
Ppa3HbIMHU IBETAMHU

N3o0paxeHue ceueHuit
MUpaMUJIBL, Ky0a U TIPU3MBI,
KOTOpPBIE TIPOXOMAT Yepe3 X
pEbpa. N3o0paxkenue
nepeceyeHrs MoJyYeHHBIX
IJIOCKOCTEH.
PackpamnBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMU [[BETAMH

14

15

Meron cnenoB amus
MOCTPOEHUS CEYEHU

Meron cienoB st
MOCTPOEHUS CEUEHUM.
CBoiicTBa nepeceueHuit
HPSIMBIX M TUIOCKOCTEN

https://resh.edu.ru/subj

ect/lesson/5444/start/2
21486/

16

Mertona ciienoB s
MIOCTPOCHUS CEYCHUI.
CBoiicTBa nepeceueHuit
IPSIMBIX U IUNIOCKOCTEN

17

18

Iloctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanne BEIHOCHBIX
yepTexEeN U 3alUCh 11aroB
MOCTPOCHUS

ITocTpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3nanue BHIHOCHBIX
YepTEeXKEH U 3aMUCh IIar0B
TIOCTPOCHUS
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19

ITocTpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péopax.
Coznanne BBIHOCHBIX
YepTeKel U 3aIKCh 11aroB
MOCTPOCHUS

20

21

22

IToctpoenue ceuenuii B
nupaMuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanue BHIHOCHBIX
YepTexKen U 3aIucCh 11aroB
MTOCTPOCHUS

TloBTOpEHME TUIAHUMETPHUU:
Teopema o
IIPONOPLMOHAIBHBIX
otpeskax. [logobue
TPEYroJbHUKOB

TIoBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuetsl
B CCUCHUAX HAa BBIHOCHBIX
yeprexax. Mcropus
Pa3BUTUA IINTAHUMCTPUHN U
CTEepEOMETPHHU

https://resh.edu.ru/subj

ect/lesson/4677/start/1
9037/

23

24

Kontponbhas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

BsaumMHoe pacnonoxxenue
NPSMBIX B IPOCTPAHCTBE.
CKpemmBaronuecs npsMble.
IIpuznaku
CKPELIMBAIOLINXCS MPSIMBIX.
ITapajiensHble IPsIMBIE B
MIPOCTPAHCTBE

https://resh.edu.ru/subj
ect/lesson/6133/start/2
72668/

25

26

27

Teopema o cyllecTBOBaHUU
Y €IUHCTBEHHOCTH IPSAMON
napauJienbHOW JaHHOU
HPSIMOM, TPOXOASIILIEH Yepes
TOYKY IIPOCTPAHCTBA U HE
JIeKalel Ha JaHHOMI
npsmoil. Jlemma o
MepecedeHn ! apajlieTbHbBIX
MPSIMBIX IJIOCKOCTBIO

[TapannenpHOCTB TpEX
npsMbIx. Teopema o Tpéx
MapauIeIbHBIX MPSIMBIX.
Teopema o
CKPEIIMBAIOLIMXCS MPSIMBIX

[TapannensHOE
npoekTupoBaHue. OCHOBHbIE
CBOICTBA MapajuieIbHOTO
MPOEKTHPOBAHUSL.
UzobpakeHne pazHbIX
¢buryp B napauuieabHON
HPOEKIINH

https://resh.edu.ru/subj
ect/lesson/6065/start/1
25651/
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28

29

30

LlenTpanpHas MpoeKIysL.
Yroi ¢ coHanpaBIeHHBIMU
CTOpPOHaMU. YTOJI MEXKIY
OPSAMBIMU

3amaun Ha JOKA3aTENLCTBO U
HCCIIEIOBAHMNE, CBA3aHHEIE C
PacroI0KeHUEM TPSMBIX B
IIPOCTPAHCTBE

IloHsATHSA: NapamIeabHOCTh
MPSMOU U IIIOCKOCTH B
npoctpaHcTie. [IpusHak
NapasieIbHOCTH IPSIMOHN U
iockocT. CBOMCTBa
napaieIbHOCTU MPSMON U
TJIOCKOCTH

https://resh.edu.ru/subj
ect/lesson/6065/start/1
25651/

31

32

33

34

['eomeTpuyeckue 3agauum Ha
BBIYHCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3AHHBIE
C apaJIICIBHOCTHIO MPSMBIX
Y IJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceuenus,
MPOXOJAIIETO Yepe3 AaHHYIO
MPSIMYIO Ha YepTexe U
MapajvieIbHOTO APYrou
npsimoil. Pacuér oTHoIEeHMI

[TapannensHas mpoeKus,
MIPAUMEHEHUE IS
MOCTPOEHUS CeUeHHH KyOa 1
napasuieseTuIesa.
CaoiicTBa napasienenuneaa
Y TIPU3MBI

[TapannenbHbIE IOCKOCTH.
IIpu3Haku napauieIbHOCTH
JIByX IUIOCKOCTEN

https://resh.edu.ru/subj
ect/lesson/6129/start/1
31672/

35

Teopema o mapaniaenrsHOCTH
Y €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOSIIEN
4yepes3 TOUKY, He
MIPUHAJUICKAIYIO TaHHOH
IJIOCKOCTH U CIENCTBHS U3
Hee

36

37

CBoiicTBa mapanenbHbIX
IJIOCKOCTEN: 0
NapayIeTbHOCTH IPSMBIX
IepecevYeHus pu
TMEPECCUYCHUU JIBYX
napaiebHbIX INIOCKOCTEH
TpeTbel

CBoiicTBa nmapasienbHbIX
TUIOCKOCTEMH: 00 OTpe3kax
MapaJICTbHBIX TPSIMBIX,
3aKJTFOUEHHBIX MEWKIY
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napauieIbHbIMUA
IJIOCKOCTSIMH; O
MepeceueHny NpsIMO C
JIBYMsI TTapaylieTbHBIMA
TJIOCKOCTSIMU

38

IIoBTOpEHuE: TEOpEMaA
[Mudaropa Ha MIOCKOCTH

https://resh.edu.ru/subj

ect/lesson/1490/start/

39

IToBTOpEHue:
TPUTOHOMETPHUS
IPSIMOYTOJIEHOTO
TpPEYrOJIbHUKA

40

CgoiicTBa Ky0a n
IPSMOYTOJIEHOTO
napajuielienunea

41

42

Beruncienue 1MH OTPE3KOB
B Ky0€ U TIPSMOYTOIHHOM
napasuleNienunesie

AIMUHHCTpaTUBHAA
KOHTpOJIbHAs paboTa

43

IlepnenAuKyJISIPHOCTD
IIPSIMOM U IIJIOCKOCTH.
IIpuznax
MEPIEHANKYISIPHOCTH
IPSIMOM M IIJIOCKOCTH

https://resh.edu.ru/subj

ect/lesson/4757/start/2
0566/

44

45

Teopema o0 cylecTBOBaHUU
Y €AUHCTBEHHOCTH MPSIMOIA,
MPOXOASILEN Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHANKYIISIPHON K
IJIOCKOCTH

IIlnockocTtu u
MEPIEHANKYIAPHBIE UM
MpsIMbIE B MHOTOTpaHHUKAX

https://resh.edu.ru/subj

ect/lesson/4724/start/2
0411/

46

IIimockoctu u
NEPHEHIUKYIAPHBIE UM
MPsIMBIE B MHOTOTPaHHHUKaX

47

Ilepnenaukynsp u
HakJnoHHas. [locTpoenne
MEPIEHANKYIAPA U3 TOUKU
Ha TIPSIMYIO

https://resh.edu.ru/subj

ect/lesson/6127/start/2
21519/

48

Ilepnenaukyisip u
HakJoHHas1. [locTpoenue
NEPNEHANKYISAPA U3 TOUKU
Ha TIPSIMYIO

49

Teopema o Tpéx
MEePIEeHINKYIApax (mpsmas
1 oOpaTHas)

50

51

Teopema o Tpéx
NepHeHIUKYspax (mpsiMast
1 o0paTHas)

Yron mexay
CKPELIMBAIOLIMMUCS
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MpAMbIMU

52

53

54

55

[Tounck nepneHINKYISIPHBIX

MPSIMBIX C TOMOIIBIO
TIEPIICH UK YIS PHBIX
IUIOCKOCTEN

OpToroHabHOE
MPOEKTUPOBAHUE

ITocTpoenue ceuenmii Ky0a,

MPU3MBI, TPAaBUIILHON
MUPAMUBI C TIOMOIIBIO

OPTOTOHAJILHOM MTPOEKIIUU
ITocTpoenue ceuenmii Ky0a,

MIPU3MBI, IPABUIILHOMN
IMUpaMuibl C ITIOMOIIBIO

OPTOTOHAJILHOM MPOEKIUU

https://resh.edu.ru/subj
ect/lesson/4912/start/2
3573/

56

CumMeTpust B TPOCTPAHCTBE
OTHOCHUTEIBHO IJIOCKOCTH.

IInockocTu cuMMETpUi B
MHOT'OI'paHHUKAax

57

58

59

IIpuzHak
MEPHEHINKYIIPHOCTH
MPSIMO U MJIOCKOCTH Kak
CJIEJICTBHE CUMMETPUU

IIpaBuneHbIE
MHOTrOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOYKH J10
TUIOCKOCTH

IIpaBunbpHbIe
MHOT'OI'paHHHKH. Pacuér
paccTosITHUM OT TOYKH JI0
TUIOCKOCTH

https://resh.edu.ru/subj
ect/lesson/4023/start/1
49352/

60

CriocoOBbI OmyCcTUTD
NEePICHIUKYIISIPBL:

CUMMETpU, CABUT TOYKHU 110

apaJIENbHON MIPSIMO

61

62

CrBur 1o HenapayuIeaIbHON

psSMOM, U3MEHEHHE
paccTostHUI

Kontponbnas pabora

"B3anMHOE pacronoxeHne

MPSIMBIX U IUIOCKOCTEH B
IpOCTpaHCTBE"

63

64

[ToBTOpEHME: yrom Mexay

NPSIMBIMU Ha TUTOCKOCTH,
TPUTOHOMETPHS B
ITPOU3BOJIBHOM
TPEyroJbHHKE, TeopeMa
KOCHHYCOB

[ToBTOpEHME: yrom Mexay

CKpC€HINMBAOIINMHUCA

MPSIMBIMHU B IPOCTPAHCTBE

65

T'eomeTprueckue MeTobI

https://resh.edu.ru/subj
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BBIYHCJICHUSA YTJIa MCKIAY
npAMbIMU B
MHOT'OI'paHHUKax

ect/lesson/5732/start/2
3384/

66

67

JByrpaHHsIil yroJ.
CBOHCTBO JTHHEWHBIX YTIIOB
JIBYTPaHHOTO yIJia
[lepnenaukynspHbie
riockocTH. CBOMCTBa
B3aUMHO
HEePICHIUKYIISIPHBIX
IIJIOCKOCTEN

https://resh.edu.ru/subj

ect/lesson/4748/start/2
0810/

https://resh.edu.ru/subj

ect/lesson/4748/start/2
0810/

68

69

70

IIpusnax
MEePIEeHIUKYIIPHOCTH
IJIOCKOCTEN; TeopeMa 0O
MPsIMOM MepecedyeHus! IByX
IJIOCKOCTEN
MEPIEHINKYISPHBIX TPEThEN
IUIOCKOCTH

IIpssMoyronbHbIN
napaJuieseuIe; Kyo;
U3MEPEHHUs, CBOMCTBA
IPSAMOYTOJIEHOTO
napajiesenunena

Teopema o nuaroHanu
NPSIMOYTOJILHOTO
napajenenumnesna u
CIIEJICTBUE M3 HEé

71

72

73

CrepeoMeTpuiecKue u
NPUKJIaIHbIE 33124,
CBA3aHHBIE CO B3aUMHBIM
pacmooKeHneM IPAMbIX U
TUIOCKOCTH

IToBTOpenue:
CKPELIMBAIOLINECS NPSIMBIE,
napajebHble IIOCKOCTH B
CTaHJApTHBIX
MHOTOI'PaHHUKAX

[Tapa mapamienbHBIX
IUTOCKOCTEH Ha
CKPETTUBAOIINXCS TIPSIMBIX,
PacCTOsTHUE MEXKTY
CKPEUIUBAIOLIUMUCS
MIPSIMBIMH B TIPOCTBIX
CUTYaIHsIX

74

75

Paccrosane ot Toukn 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIIOCKOCTH

Briuucnenue paccrosHuit
MEXy CKpEITUBAIOIIIMHUCS
MIPSIMBIMH C TIOMOIITHIO
MEePIEHANKYIIPHOMN
IUIOCKOCTH

https://resh.edu.ru/subj

ect/lesson/6127/start/2
21519/

76

Tpéxrpansslil yrom,

https://resh.edu.ru/subj
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HEPaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema I[Iudaropa,
TEOpPEMbI KOCHHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOTO

yria

ect/lesson/6063/start/2
1120/

77

78

DnemMeHTHI chepruaeckoit
TEOMETPHH: TEOIC3NICCKIE 1
JUHUYU Ha 3emMiie

Kontponbrast padorta "Yrisl
U paccTosHus"

79

CucremaTusanus 3HaHUH
"MHOTrOTpaHHUK U €T0 1
JIEMEHTHI"

80

81

[Tupamuaa. Bunael nupamu.
IIpaBunpHas nupamuaa

ITpusma. Ipsamas u
HaAKJIOHHAs IPU3MBI. 1
IIpaBunpHas nmpu3ma

https://resh.edu.ru/subj

ect/lesson/5866/start/2
21576/

https://resh.edu.ru/subj

ect/lesson/5443/start/2
1270/

82

83

IIpsmoit mapaienenunen,
MIPSIMOYTOJTEHBIH 1
napauienenumesn, Kyo

Beimmykibie MHOrOTpaHHUKH.
Teopema Ditnepa

84

Beimykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

[IpaBuibHBIE 1 1
MOJTYIPaBUIILHBIE

MHOTOTPaHHUKH

85

KontponbHas pabora
"MHororpaHHuku"

86

87
88
89

[Tonarue BekTOpa HA
IUIOCKOCTH U B 1
MPOCTPAHCTBE

CymMa BEKTOpOB
Pa3HOCTH BEKTOPOB
[IpaBwiio nmapannenenunena

https://resh.edu.ru/subj
ect/lesson/4758/start/2
1648/

90

91

R kR e

YMHOXEHUE BEKTOpa Ha
YHUCIIO

Paznoxenue BekTopa 1o
0a3ucy Tpéx BEKTOPOB, HE
JIEKAINX B OJHOM
IIOCKOCTH

92

93

94

CkansipHOe IPOU3BEACHHE 1

Briuucnenue yria Mexmay
BEKTOpPaMH B IIPOCTPAHCTBE
TIpocreiimue 3agaum ¢
BEKTOpaMHU

https://resh.edu.ru/subj
ect/lesson/5723/start/1
49167/
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Wtorosasi KOHTpoNIbHAS

9 pabora !

9% IIpocreimue 3anauu ¢ 1
BEKTOpamMu

97 IIpocreitmue 3anauu ¢ 1
BEKTOpaMu

98 TIpocreiimue 3agauu ¢ 1
BEKTOpamMu

99 Obobmerne u N 1 https://ege.sdamgia.ru/
cCucreMaTusanuda 3HaHNU

100 O6obmerve 1 . 1 https://ege.sdamgia.ru/
cCucreMaTui3anuda 3HaHNU

101 O6obmerme u . 1 https://ege.sdamgia.ru/
cucreMaTusanuda 3HaHUU

102 Obobmerme 1 N 1 https://ege.sdamgia.ru/
CUCTeMaTu3anuAa 3HAaHUU

OBIIEE KOJIMYECTBO YACOB 102

10 ITPOIT'PAMME



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

11 KIIACC. YYUTEJIb: TPETBAKOBA OJIbI'A AJIEKCEEBHA

22

Tema ypoka

KoanyecTBo yacoB

Jlara

NPOBeeHnsl

KonTpoabHbIe

Bcero
padoThI

Ilo
IJIAHYy

ITo
daxry

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

[loBTOpeHue TEMBI
"KoopauHaThl BEKTOpa Ha
TUIOCKOCTH U B
poCTpaHCcTBe"

[loBTOpeHue TEMBI
"CxanspHoe Tpou3BeACHNE
BEKTOpOB"

IIoBTOpEHUE TEMBI

"Briuucnenue yria Mexuay
BEKTOpaMH B IIpocTpaHcTBe"

[ToBTOpEHUE TEMBI
"YpaBHeHHE IPAMOii,
MPOXOSILEH Yepe3 IBe
TOYKH"

YpaBHEHHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3KAX

https://resh.edu.ru/subj

ect/lesson/6083/start/1
49229/

BxozaHast KOHTPOJIbHAS
pabota

BeKTOpHoe MMPOU3BCACHUC

JIuneliHble HEpAaBEHCTBA,
JIMHENHOE
IPOrpaMMHUpPOBaHHUE

https://resh.edu.ru/subj
ect/lesson/4758/start/2
1648/

10

11

JIlunelinble HEpaBEHCTBA,
JUHEHOE
MIpOrpaMMHUpPOBaHHIE

AHaIUTHYECKHE METOJIBI
pacdéra yriia Mexany
IPSMBIMU B
MHOTOI'PaHHUKAX

AHaIUTHYECKUE METO/IBI
pacdéTa yriia Mexay
TUIOCKOCTSIMH B
MHOTOTPaHHUKAX

https://resh.edu.ru/subj
ect/lesson/5754/start/1
49257/

12

13

®opmyna pacCTOSHUS OT
TOYKH JI0 IIIOCKOCTH B
KOOpAMHATAX

Haxoxnenue paccrossHuid oT
TOYKH JI0 TJIOCKOCTH B Ky0Oe

https://resh.edu.ru/subj
ect/lesson/6127/start/2
21519/

14

Haxoxnenue pacctosHuil ot
TOYKH J0 IJIOCKOCTHU B
MpaBUWIbHOW NUpamMuIe

15

Kontponbnas pabora
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" AHanuTHYECKas
reomeTtpus”

16

17

18

19

Ceuenus MHOT'OI'PaHHUKOB!
CTaHJapTHBIC
MHOTI'OI'pPaHHUKH

Ceuenus MHOTI'OI'PaHHUKOB!
METOM CJICOO0B

CedeHHss MHOTOTPaHHHUKOB:
CTaHJapTHHIC TUIOCKOCTH,
nepeceveHus MpsIMbIX U
IUIOCKOCTEH

[TapannensHbIe IPSAMEIE U

IIJIOCKOCTH: ITapalJICJIbHBIC
CCUCHUA

https://resh.edu.ru/subj

ect/lesson/4912/start/1
68945

https://resh.edu.ru/subj
ect/lesson/6065/start/1
25651/

20

21

ITapamienbHble IPsIMBIE U
IJIOCKOCTHU: PaCUET
OTHOLUEHUH

[apannensHble npsiMble U
IUIOCKOCTH: YTJIbI MEXIY
CKpEIIMBAIOLUMUCS
IPSIMBIMU

22

23

24

IlepnenaukyisspHble
MPSIMBIE U IIIOCKOCTH:
CTaHJapTHBIE MTapbI
MIePIEeHNKYIISPHBIX
IJIOCKOCTEN U MPSIMBIX,
CUMMETPUU
MHOT'OI'PaHHHUKOB
IlepnenaukysspHele
IIPSIMBIE U IIJIOCKOCTH:
TeopeMa O Tpex
MEPIEHINKYJIIIpax
IlepnenaukynspHbIe
IIPSIMBIE U IIJIOCKOCTH:
BBIUMCIICHNS JJIUH B
MHOTOTPaHHUKAX

https://resh.edu.ru/subj
ect/lesson/4748/start/2
34155

25

[MoBTOpeHwue: omam
MHOTOYTOJIbHUKOB,

(G opMyJIBI SIS TUIOIIACH,
CO00pakeHHS 10100

https://resh.edu.ru/subj
ect/lesson/1484/main/
155498

26

IIoBTOpenue: miomanu
MHOTOYTOJIbHHKOB,
(dhopmynbl U1 TUTOIIA e,
CO00pakeHHs 10100

27

28

TloBTOpeHue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyITBI TS TIIOMIAIEH,
CO00pakeHHs MOI00us
IInomagu ceyenui
MHOTOT'PaHHHUKOB: TUTOIIIATH
MMOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKCHUS
nmonoous




24

29

IInomanu ceyenui
MHOTOTPAHHUKOB: TUIOINAH
MTOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOPayKCHHSI
noxooust

30

31

Kontponbnas pabora
"[ToBTOpEHUE:
MHOT'OI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

O0Bém Tema. O0beM
MPSIMOYTOJIEHOTO
napasuiesenumneaa

https://resh.edu.ru/subj

ect/lesson/4904/start/1
76542

32

33

34

3anaun 00 ynBOCHUH Ky0a, O
KBazIparype Kyoa; o
TPUCEKIUH yTJIa
CrepeoMeTpUUYECKHE 3a1a4H,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOIO
napajienenumnena

IIpuknanueie 3amayu,
CBSI3aHHBIE C BBIYHCICHUEM
00BbEMa IPSAMOYTOITBLHOTO
napajienenunena

https://resh.edu.ru/subj

ect/lesson/4046/start/1
34997

35

36

O0BEM TIPSIMOH TIPU3MBL

CrepeoMeTpriecKre 3a/1auu,
CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB MPSIMON TIPU3MBI

https://resh.edu.ru/subj

ect/lesson/5629/start/2
67741

37

38

[IpuknaaHsie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IPSIMOU MPU3MBI

Brruncnenne o65EMOB TN ©
MIOMOUIBIO OTIPEJIETEHHOTO
unTerpana. O0ném
HAKJIOHHOW MTPHU3MBI

https://resh.edu.ru/subj

ect/lesson/4046/start/3
45662

39

Berunciienre 00bEMOB Te C
MOMOIIBI0 ONPEACTEHHOTO
uaTerpana. O0sém
ImUupaMuabl

40

AIMUHHECTpaTHBHAS
KOHTpOJIbHAs paboTa

41

dopmyna o6bEMa
nupamusl. OTHOLIEHHE
00BEeMOB TTHpaMu ¢ 00TIINM
yIII0M

https://resh.edu.ru/subj

ect/lesson/5732/start/2
44132

42

43

CrepeomMeTpudecKne 3a1a4H,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOW MTPHU3MBI
CrepeoMeTpruyecKue 3a/1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MUPAMUIBI
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44

45

46

[Ipuknamusie 38029 O
teme "O0BEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HaKJIOHHOW MpU3MBbl

IIpuknagueie 3a7a4u 10
teme "OO0BEMEI TEN",
CBSI3aHHBIC ¢ 00BEMOM
MTUPaMUIBI
IIpumenenne 00HEMOB.

Brruncnenue pacCTOAHUA 00
IIJIOCKOCTHU

https://resh.edu.ru/subj

ect/lesson/5732/start/2
79361

47

Kontponbnas pabora
"O0BEM MHOTOTpaHHUKA"

48

49

50

Hunusapruueckas
MMOBEPXHOCTH, 00pa3yroIne
UWIMHAPUIECKON
IIOBEPXHOCTU

Hunuuap. Hpsamoit
KpyTOBOH LIWJIMHJIP.
IInomane NOBEPXHOCTH
WIHHIPA

Konnueckas noBepXHOCTb,
00pa3yInue KOHHYECKOM
noBepxHocTH. Konyc

https://resh.edu.ru/subj

ect/lesson/6300/start/1
66534

https://resh.edu.ru/subj

ect/lesson/4903/start/1
08997

51

52

CeueHue KoHyca
IJIOCKOCTBIO, MapaieIbHON
IUIOCKOCTH OCHOBAHUSI

Y ceu€HHBII KOHYC.
N3o06paxeHne KOHYCOB U
yCE4EHHBIX KOHYCOB

https://resh.edu.ru/subj

ect/lesson/4903/start/1
08997

53

54

IInomans 60KOBOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa
ITnomans 60KOBOM

MMOBCPXHOCTU U IIOJIHOM
IMOBEPXHOCTHU KOHYCa

55

56

57

58

59

CrepeomeTpuUuecKue 3a1a9u
Ha JI0Ka3aTeNbCTBO U
BBIYHUCIICHHE, IOCTPOCHUEM
CEYEHUI WINHIPA, KOHyCa
CrepeoMeTpriecKre 3a1a4n
Ha JIOKa3aTeNbCTBO U
BBIYHUCIICHHE, IOCTPOCHUEM
CeueHHH IJIMHIPA, KOHyCca
[Ipuknannsle 3a1aun,
CBSI3aHHBIE C IIMIMHIPOM
[Ipuknannsle 3a1aun,
CBSI3aHHBIC C TUJIMHAPOM

Cdepa u map

https://resh.edu.ru/subj
ect/lesson/4906/start/2
16338

https://resh.edu.ru/subj
ect/lesson/4034/start/2
25387

60

[lepeceuenne cdepsl U mapa

https://resh.edu.ru/subj
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¢ mrockocthio. Kacanue
mapa v cepbl TNIOCKOCTHIO.
Bun u n3o0pakenue mapa

ect/lesson/4034/start/1
36483

61

Ilepeceuenue cdepsl u mapa
¢ mrockocThio. Kacanme
mapa v cepbl TNIOCKOCTHIO.
Buna u n3o0paxenue mapa

62

63

64

65

YpaBHeHue chephl.
IImomane cheps! 1 e€
yacTel

CummeTpus cepsl 1 mapa

CrepeoMeTpHUeCKHE 3a1a91
Ha JI0Ka3aTeNbCTBO U
BBIYHMCJICHUEC, CBA3aHHBIC CO
cepoit u mapowm,
MOCTPOEHUEM UX CEUEHUH
TUIOCKOCTBIO

CrepeomMeTpuUuecKHe 3a1a9u
Ha JI0Ka3aTeNnbCTBO U
BBIUMCIICHNE, CBA3aHHBIE CO
cepoit u mapowm,
MIOCTPOEHUEM UX CEUEHUM
TUIOCKOCTHIO

https://resh.edu.ru/subj

ect/lesson/4034/start/1
36483

66

67

68

[IpuknaaHsie 3ana4u,
CBsI3aHHEIE cO cepoii u
mapom

IToBTOpEeHME: OKPYKHOCTH
Ha IJIOCKOCTH, BEIYHCIICHUS
B OKPY>KHOCTH, CTaH/IapTHHIC
moxoous

Pasznnynble KOMOMHAIIUH TEI
BpalleHus 1
MHOTOT'PaHHUKOB

https://resh.edu.ru/subj

ect/lesson/7289/start/2
41688

69

3agaun o teme "Tena u
MTOBEPXHOCTH BpaIieHus"

https://resh.edu.ru/subj

ect/lesson/2031/start/1
94335

70

71

72

3agaun o teme "Tena u
MMOBEPXHOCTH BpalleHus"
Kontponbnas padota "Tena
Y TIOBEPXHOCTH BpaIieHus"
O06wém nmnuHapa. Teopema
00 00BEMe TIpsIMOTO
UTMHIPA

https://resh.edu.ru/subj

ect/lesson/5629/start/2
67113

73

74

Brrancnenne 00LEMOB Te €
TTOMOIIIBIO OTIPEICIIEHHOTO
unTerpana. O0bpEM KoHyca
ITnomaau 60KOBOIi 1
IIOJIHOM ITOBEPXHOCTHU
KOHYyca

https://resh.edu.ru/subj

ect/lesson/4046/start/3
45662

75

CrepeomMeTpHuUuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYUCIICHUEM
00BEMOB IMIIMH/IPA, KOHYCA
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76

[Ipuknamusie 38029 O
TeMme "OOBEMBI U ILIOIAIN
MMOBEpPXHOCTEH Tem"

77

O0BEM mIapa 1 mapoBoro
cektopa. Teopema 00
00néme mapa. [Lmomanps
coepsl. CTepeomeTpruecKie
3aJ1a4u, CBSA3aHHBIE C
BBIYHCIICHHEM 00BhEMOB
nrapa, ImapoBOro CerMeHTa U
IapOBOTO CEKTOPA

https://resh.edu.ru/subj
ect/lesson/4910/start/1
76588

78

TIpuknagueie 3a7a4u 0
teme "OOBbEMEI TET",
CBSI3aHHBIC ¢ 00BEMOM TIIapa
Y TUTOINAbIO CEphI.
COOTHOLLIEHUS MEXAY
IJIOLIASIMU TOBEPXHOCTEHN
H 00bEMaMH ITOJOOHBIX TEI

79

80

[MonoGHele Tena B
pocTpaHcTBe. lI3MeHeHue
00BéMa mpu mogo0u .
CrepeomeTpHuUuecKHe 3a1a4H,
CBsA3aHHBIC C BIYHMCIICHUEM
00BEMOB TeIN U TUIOIACH
MOBEPXHOCTEMN
KonTponbHas pabora
"[Tmomaay NOBEpXHOCTH U
00BEMBI KPYTJIbIX TeN"

81

82

JBM>XEeHUS POCTPAHCTBA.
Otobpakenus. J|BrxeHus u
paBeHcTBO ¢Quryp. Odmue
CBOCTBA JIBOKECHUIN

Bunp! nBukeHuit:
HapajulebHbIA IEPEHOC,
LEHTpalIbHAs CUMMETPHS,
3epKalibHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

https://resh.edu.ru/subj
ect/lesson/6297/start/1
96742

83

[IpeoOpazoBanus moA00Ms.
[psimast u cdepa Diinepa

84

T'eomerpuueckue 3a1aun Ha
MIPUMEHEHUE JBHKECHUS

85

86

Kontponbhas pabora
"BexTops! B pocTpaHcTee"

Ob6o06m1aroiee NOBTOPEHNE
11 noHATHI U METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aLHs
3HaHui: "[lapannensHOCTh
MPSMBIX U TIJIOCKOCTEHN B
mpocTpaHcTBe"

https://eqge.sdamgia.ru/

87

Obo06miaroiiee MOBTOPEHHE
11 nousiTUit U METOOB
Kypca reometpun 10-11

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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KJIACCOB, CUCTEMaTH3aIHs
3HaHUi: "BekTopsl B
mpocTpaHcTe"

88

89

O6o0maroiee TOBTOPEHUE
11 moHATHI 1 METOIOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3aLH
3HaHWui: "BekTopsl B
MpoCTpaHCcTBe"

O6o0maromee TOBTOPEHUE
11 noHATHIA 1 METOIOB
Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3AIHs
3HaHui: "O0beM
MHOTOTrpaHHUKA"

https://ege.sdamgia.ru/

https://eqge.sdamgia.ru/

90

91

Ob6o06m1aroiee MOBTOPEHHE
11 noHsATHI U METONOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3aIHs
3HaHmi: "O0beM
MHOT'OI'paHHUKA"

O6o06mmatoree MOBTOPEHIE

11 noHsATHI U METOOOB

Kypca reometpun 10-11

KJIaCCOB, CUCTEMATH3aLIHs 1
3HaHuil: "Ilnomanu

MOBEPXHOCTH U 00BEMBI

KpyTJbIX Ten"

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

92

93

Oo6o06miaroiiee MOBTOPEHHE

11 moHsTHI U METOI0B

Kypca reometpun 10-11

KJIacCOB, CHCTEMaTH3aIHs 1
sganuii: "Ilnomann

MTOBEPXHOCTH B 00BEMBI

KpYyTJbIX Ten"

IToBTOpenue, 06o0IIeHNE U
cucTeMaTHu3alus 3HaHui

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

94

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTh3alus 3HaHui

https://ege.sdamgia.ru/

95

[ToBTOpeHue, 0000IICHIE U
CHUCTEMATH3AIUs 3HAHU

https://eqge.sdamgia.ru/

96

97

Hcropus passutus
CTEPEOMETPHH KaK HAyKU U
€€ PoJIb B pa3BUTUU
COBPEMEHHBIX HHKXEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

HUcropus pa3Butus
CTEPEOMETPUM KaK HAYKU U
€€ PoJIb B pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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98

HUcrtopus pa3Butus
CTEpEOMETPUHU KaK HAYKHU U
€€ poJIb B Pa3BUTHHU
COBPEMEHHBIX MHXEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJOTHUM

99

100

Ucropus pazsurus
CTEPEOMETPHUH KaK HaAyKH U
€€ PoJIb B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hctopus pazButus
CTEpPEOMETPHUU KaK HAYKH U
€€ PoJIb B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropust pa3BuTus
CTEpEOMETPHUH KaK HaAYKH U
€€ poJIb B pa3BUTUH
COBpPEMEHHBIX MHXEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

102

HUcropus pa3Butus
CTEPEOMETPHH KaK HAyKH U
€€ PoJIb B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Marematuka. ['eomerpus; yriyosnenHoe oOydenue, 10 xmacc/ Mepsmsak AT,
Homuporckuii JI.A., TlonskoB B.M.; mox penmakmueir Ilomonsckoro B.E., OO6mectBo ¢
OTpaHMYEHHON OTBeTCTBEHHOCThIO WM3narenbckuit nentp «BEHTAHA-I'PA®y»; AxkunonepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

* Maremaruka. ['eomerpusi; yrimyonmenHoe oOydenme, 11 xmacc/ Mep3maik AT,
Homuporckuii JI.A., TlonskoB B.M.; mox penmakmueir Ilomonsckoro B.E., OOmectBo ¢
OTpaHUYECHHON OTBeTCTBEHHOCThIO WM3narenbckuit nentp «BEHTAHA-I'PA®y»; AxkunonepHoe
obmectBo «M3marenscTBo «lIpocBemnieHner

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Marematuka. ['eomerpus; yriyonennoe oOydenme, 10 xmacc/ Mep3mak AT,
Homuporckuit JI.A., ITlomakoB B.M.; mox penakuueit Ilomonsckoro B.E., OO6mectBo ¢
orpaHuueHHOW otrBercTBeHHOCThIO M3nmatenbckuil nentp «BEHTAHA-I'PA®»; AxkuuonepHoe
obmmectBo «M3narenscTBO «IIpocBerieHne»

* Maremaruka. ['eomerpust; yrmyOmennoe oOydenue, 11 xmacc/ Mepsnsk AT,
Homuporckuit JI.A., ITlomskor B.M.; mox penakumeit Ilomonbckoro B.E., OO6mectBo ¢
orpaHuueHHOW otrBercTBeHHOCThIO M3natenbckuil nentp «BEHTAHA-I'PA®»; AxkuuonepHoe
obmectBo «M3narenscTBO «IIpocBerieHne»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

https://resh.edu.ru/
https://ege.sdamgia.ru/



