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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOE€  TpU  H3yYEHUU
O0y4arolMMHUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3a/la4y, YMEHHE BBIABUIaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lenas ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OyYarolmuXcs MpH
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JeHCTBUH,
crnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO Npo(EecCHOHATIBbHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIlapara Mo pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEIIeHUs 3a/1ay;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pe€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTUYECKUX TEeOopHil, (GOpMHUpPOBAaHUE MOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pElIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronINXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNIbHBIX XKU3HEHHBIX CUTYalUSAX W MPU U3YUYECHHH JPYTHUX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpXKATEIbHBIMUA JIUHUAMU yueOHOro kypca «I'eomerpusi» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMM T'€OMETPUM Ha YriyOJEHHOM YpoBHE OOydeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabouyeit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAECT:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K NPOAOJIKEHUIO H3YYEHUS MATEMAaTHKU C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo IuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [IoHATHE MHOTIOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

[Inomans MOBEPXHOCTH LUJIMHAPA, KOHYyCa, IUIONaaAb chepbl U €€ yacTel.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJACH MNOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ| CIIEI0B, METOJ] BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mnpoctpaHcTtBe. Ornepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel Bektopa. Paznoxkenue Bekropa
no 6azucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TIeOMETPHUUYECKHUX
3a11ay.

JIBUKeHHsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buibl JIBWXKEHUWN: TMapaulebHBIM IMEpEeHoC,
LEHTpajdbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus noao0usl. [Tpsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHI,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chopMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCTIUTAHHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIMOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C IUJIUHAPUYECKOH,
KOHMYECKOH U CHEepUUYeCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPHPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIaMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYICHHS TEJI BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI JJICMEHTOB MHOTOTPAHHHWKOB WM TEJl BpallCHUS,
O0BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAICHWS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpPMYIT;



CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMA C KOMOWHAIMSIMU TE
BpalieHnus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IT0JIOOHBIX TEI;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelath reOMEeTPUYECKUE 3a7a4l Ha BBIUUCICHHUE YIJIOB MEXKAY MPSIMBIMHU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C JIBDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOTHATh HM300paKEHUST MHOTOTPAHHUKOB UM TEJl BpAIICHUS MpHU
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayuienTbHO U MEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHS CEUEHW: METOA CIEAOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpuyeckue (PakThl JJIsi PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOoJararinuX HECKOJIbKO IIaroB pEIICHUs, €CJIM YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TIOJIyYCHHBIC  3HAHWS  HAa  TPAKTUKE:  CPAaBHUBATh,
aHAIM3UPOBATh U OIICHUBATH peabHbIC CUTYAIlUH, MPUMEHSATh U3YYCHHbBIC
MOHATUSI, TEOpPEMBbI, CBOWCTBA B TIpoOIlecce IIOMCKA  pEIIeHUs



MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUH, MCCIEIOBATh MOCTPOECHHBIE
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX MOHSATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKHUX BEJIMYUH;

UMETh TpPEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4acTH dbyHmameHTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIe
Ne /it P Konrtpoasnbie | Ipakruuyeckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTnyeckas FeOMETpHs 15 1
5 [ToBTOpEHME, 0000IICHNE U 15 1
CUCTeMaTH3alusl 3HAaHUH
O0BEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoauuecTBO yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-
[ToBTOpEHME TEMBI klass/priamougolnaia-sistema-koordinat-
1 "KoopauHaTsl BEeKTOpa Ha 1 v-prostranstve-metod-koordinat-
IUIOCKOCTH U B 10439/abstcissa-ordinata-i-applikata-
HpOCTpaHCTBe" tOChki'DrOSteiShie-ZadaChi-V'
koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
IToBTOpEHME TEMBI klass/priamougolnaia-sistema-koordinat-
2 "CxkansipHoe pou3BeCHHE 1 v-prostranstve-metod-koordinat-
BEKTOpPOB" 10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
TloBTOpEHHE TeMBI https://vyww.vaklas:f..ru/_p/qeometrla/_ll-
"BEMUCIEHHe VI MEXKT klass/priamougolnaia-sistema-koordinat-
3 e Y 1 v-prostranstve-metod-koordinat-
BEKTOpaMi B | 10439/ugol-mezhdu-vektorami-
TIpOCTPAHCTBE skaliarnoe-proizvedenie-9283
[ToBTOpEHME TEMBI
4 "VYpaBHeHHE NPAMON, 1
MPOXOISIIEH Yepe3 1Be
TOYKH"
YpaBHEHUE IOCKOCTH,
5 HOpMaJlb, YypaBHCHHUE 1

IIJIIOCKOCTH B OTPE3KaAX



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

YpaBHEHHE IJIOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BexropHoe npousseneHue

JInHeliHbIC HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

JInneliHbIE HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHaIUTUYECKHE METObI
pacdéra yria Mexay
IIpsIMBIMHA B
MHOT'OrpaHHUKax

11

AHaNUTUYECKHE METOBI
pacdéra yria Mexay
IJTOCKOCTSIMU B
MHOT'OrpaHHUKax

12

dopmyna pacCTOSAHUS OT
TOYKH 10 TJIOCKOCTHU B
KOOpJMHATax

13

HaxoxneHue paccTossHuit
OT TOYKH J0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JIO IIIIOCKOCTH B
[IPaBUJILHON NTUPAMUJC

15

KonrponsHas pabora




"AHaUTU4YECKas
reomerpus”

16

CeueHust MHOTOI'PaHHUKOB:

CTaHJapTHbIE
MHOI'OTPaHHUKH

17

CeueHust MHOTOI'PaHHUKOB:

METO/J CIICI0B

18

Ceuenus MHOTI'OI'paHHUKOB!:

CTaHZIapTHBIG IIJIOCKOCTH,
HGpGCG‘-IGHI/ISI Hp?[MI:IX nu
IJIOCKOCTEN

19

[TapamiensHble npsMbIe U
IUIOCKOCTU: NapaJuleIbHbIE
CCUCHUA

https://resh.edu.ru/subject/lesson/6065/

20

[TapannensHbIe IPSMBIE U
TUIOCKOCTH: PACUET
OTHOIIEHUI

21

HapaJ'IJ'IeJ'ILHLIC psAMBbIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCIIMBAOIIUMHUCA
MIpsAMBIMHA

22

[IepnenqukynsapHsie
MIPSIMBIE U TUNIOCKOCTH:
CTaHJAapTHBIE Tapbl
MEPIEHUKYISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETpUU
MHOTI'OTDaHHUKOB

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048



https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048

23

[lepnieniukynsipHbIe
MpsIMbIE U TJIOCKOCTHU:
TEOopeMa O Tpex
NEpIEeHIUKYIIApax

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-
10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283

24

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOI'OTPaHHUKAX

https://resh.edu.ru/subject/lesson/4724/

25

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKEeHHS TIOTO0MS

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIel 715 TUTOIACH,
CO0OpakeHUsI MOA00HS

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
hopMyIel 715 TUTOIACH,
COO0OpakeHHsI MOA00MS

28

IImomanmu ceuenuii
MHOTOTPaHHUKOB: TUIOIIA U
ITOBEPXHOCTEN, pa3pe3aHust
Ha YacTH, COOOpaXKEeHHUs
no100us

https://resh.edu.ru/subject/lesson/6018/

29

IImomann ceuenunii
MHOTOTPaHHUKOB: TTOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust

https://resh.edu.ru/subject/lesson/5443/



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

Ha YacTH, COOOpaKeHUs
noxoous

30

KonrponsHas pabora
"[ToBTOpeHue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tema. O0beEM
MIPSIMOYTOJIBHOTO
napajuiesenuneia

http://geometry2006.narod.ru/Lessons/10-
11/11/13a.pptx

32

3amaun 00 yABOCHHH Ky0a,
0 KBajgparype Kyoa; o
TPHUCEKIINHU yIiia

33

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJulesenuresaa

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHHEM
00BEMa NPSAMOYTOJILHOTO
napajuleJenune1a

35

O0BEM npsAMOit TPU3MBI

http://geometry2006.narod.ru/Lessons/10-
11/11/14b.pptx

36

CrepeomeTrpuueckue
3aJ1a4M, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB
MPSAIMOM TPU3MBI

https://resh.edu.ru/subject/lesson/5629/

37

[Ipuknagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

MPSAMOU MPU3MBbI

Brruucienue 00bEMOB Tel

¢ TIOMOTHEREO 1 https://resh.edu.ru/subject/lesson/4046/

ONpeeIEHHOr0 UHTETpaa.
O0BEM HAKIIOHHOW MTPU3MBI

Brruucienue 00bEMOB Tel

39

C IOMOIIBIO

OIIPEACIIEHHOIO UHTETPAIA.

O06BEM TUpaMuIbI

40

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
OOIINM YTIIOM

41

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB NUpaMus ¢
00IIKM YIiIoM

42

CrepeomeTrpuueckue
3aJ1a4yM, CBSI3aHHbBIC C
00BEMaMU HAKJIIOHHOM
MIPU3MBI

43

Crepeomerpuueckue
3aJja4u, CBSI3aHHBIE C
00bEMaMU MUPaAMUIbI

44

[TpuknagHelie 3a1a4u 1Mo
Teme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAaKJIOHHOH IPU3MBbI



https://resh.edu.ru/subject/lesson/4046/

45

[IpukiaaHbIie 3a1a49M 110
teme "OOBEMEBI TENT",
CBSI3aHHBIC C 00BEMOM
T PAMH/TBI

46

[Ipumenenne oObEMOB.
Brruucnienue paccrosiHus
710 TUTOCKOCTH

47

KonTponbhas padota
"O6bEM MHOTOTpaHHUKA"

48

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPUYECKON
MMOBEPXHOCTHU

http://geometry2006.narod.ru/Lessons/10-

11/11/2 4 a.pptx

49

HMunmuuap. Hpamon
KpYTrOBOW LIAJIMHID.
[Imomaae moBepxXHOCTH
LWIMHIpa

50

Konnueckas noBEpXHOCTB,
oOpa3zyromrue KOHMIeCKOU
nosepxHocTu. Konyc

51

CeueHne koHyca
IJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUs

52

VY ceu€HHBIN KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITmomane OOKOBOI



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

IIOBEPXHOCTHU U ITOJTHOH
IIOBEPXHOCTHU KOHYCA

54

[Tnomane 60x0BOIM
IMOBEPXHOCTHU U IOJHON
IMOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3aJ]auu Ha JOKa3aTelbCTBO
X BBIYMCIICHUC,
MOCTPOCHHEM CCUCHHIA
WIMHPA, KOHYyCa

56

CrepeomeTrpuueckue
3a71a4M Ha JJOKa3aTeIbCTBO
Y BBIYHUCIICHHE,
MOCTPOCHUEM CEUCHMH
LWINHApA, KOHYyca

57

[IpukiiagHele 3anauu,
CBA3aHHBIC C LIMJIMHIPOM

58

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

[lepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl
IIJIOCKOCTBIO. By n
n300paxkeHue mapa

61

[lepeceuenue chepsl 1
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl



https://resh.edu.ru/subject/lesson/4034/

IJI0CKOCThIO. By u
n300paxxeHue mapa

62

VYpaBuenue cepsl.
[Tnomane chepst u eé
yacTei

63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue
3a/1a4u Ha J0Ka3aTelbCTBO
U BBIYMCIJICHUC, CBA3aHHBIC
co cepoit u mapowm,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue
3aJ]auM Ha JJ0Ka3aTeIbCTBO
U BBIYMCIICHUEC, CBA3aHHBIC
co cepoit u mapowm,
MTOCTPOCHUEM UX CEUCHHIA
MJIOCKOCTBIO

66

[TpuknagHeie 3a1a4u,
CBsI3aHHBIE CO cepoit
IapoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE 110100

68

Pasnmuunsie koMOMHAITNNA
TEJ BpalllCHHs 1
MHOT'OTPaHHUKOB




3amaun o Teme "Tena u

69 " https://resh.edu.ru/subject/lesson/4910/
MTOBEPXHOCTH BpaICHUS
20 3agaun o teme "Tena u
IIOBEPXHOCTHU BpaleHus"
71 Konrponsnas padora "Tena
1 TIOBEPXHOCTH BpaLLCHUS"
O06beém uunapa. Teopema
79 06 06LEME HIDIMOLO http://geometry2006.narod.ru/Lessons/10-
P 11/11/14c.pptx
MJIMHAPA
Brruncienne 006EMOB Tell
73 C IIOMOIILBIO http://geometry2006.narod.ru/Lessons/10-
ONpeeEHHOr0 UHTETpaa. 11/11/16a.pptx
O0BéM KOoHYCa
[Tnomaau OOKOBOH U
74 nomf(l)ﬁﬂnose CHOCTH http://geometry2006.narod.ru/Lessons/10-
p 11/11/18a.pptx
KOHYyca
CrepeomeTrpuueckne
75 3aJ1a4d, CBI3aHHEIE C
BBIYHCIIEHUEM 00BEMOB
IJIMHApPA, KOHYyCa
IIpuknaguele 3aga4n MO
76 Telid o OIg’LéMBI Ii[ . http://geometry2006.narod.ru/Lessons/10-
. 11/11/18a.pptx
noBepxHocTen Ten"
OO0BEM 11apa 1 mapoBOTO
cekropa. Teopema 00
27 o 61>élee mapap Trommams http://geometry2006.narod.ru/Lessons/10-

cepsl.
CrepeomeTpuyeckue

11/11/17a.pptx



https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

3aJa4u, CBJA3aHHBIC C
BBIYMCICHHEM 00HEMOB
mapa, mapoBOro CErmMeHTa
" HI1apoOBOIr'0 CEKTOpa

78

[Ipukiagubie 331249 MO
Teme "OO0BEMEBI TET",
CBSI3aHHBIE C 00BEMOM
mapa M IIomaabio chephl.
CooTHOIIICHUS MEXKTY
IJIOIIAIMH ITOBEPXHOCTEN
1 00bEMaMHM MOJOOHBIX TEIl

http://geometry2006.narod.ru/Lessons/10-
11/11/17b.pptx

79

ITomoOubIe Tena B
npocrpaHcTse. M3smenenune
0o0BbéMa 1pu o100 H.
CrepeomeTrpuueckue
3aJ1auu, CBS3aHHBIE C
BbIUHCIIEHEM 00BEMOB TeN
U TIOLIa/Iel TOBEPXHOCTEH

80

KonTponbnas padora
"[Tnomany MOBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. [IBuxeHUs
U paBeHCTBO ¢uryp. O6miue
CBOMCTBA JBUKCHUI

82

Bunn nBukennit:
MapasiebHbIN MEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,



http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

MTOBOPOT BOKPYT MPSAMOit

83

[IpeoOpazoBanus mMogo0Us.
[Ipsimast u chepa Diinepa

84

FCOMCTpI/I‘leCKI/IC 3aJa4d Ha
MPUMCHCHUC ABUIKCHUS

85

KonTponbnas pabota
"BekTopsl B mpocTpaHcTae"

86

O6o0maroiee MOBTOPECHHE
11 moHIATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
3nanuit: "[lapamiensHOCTh
IPSIMBIX U INIOCKOCTEN B
npocrpaHncrae”

87

Oo6o0m1aromiee MOBTOpEHUE
11 nonsATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

O6o061matoniiee MOBTOpPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocrpaHncTae”

89

O6o0mmaroree MOBTOPEHHE
11 moHATHI U METOJIOB




Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aI1s
3HaHuii: "O0beM
MHOTOrpaHHUKa"

90

O6o0maroiiee MOBTOPEHHE
11 moHsTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
3HaHuii: "O0beM
MHOTOTpaHHHUKA"

91

O6o0maroiee MOBTOPECHHE
11 moHIATUN 1 METOIOB
Kypca reomerpun 10-11
KJaCCOB, CUCTEMATHU3aIHS
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

92

O6o061matoniiee NOBTOPEHKE
11 noHATHIA U METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
sHaHui: "[lmomanu
MIOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

93

HToroBast KOHTpOJIbHAsI
pabora

94

HrtoroBas KOHTpoOJIbHAS
paborta




95

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

96

Hcropus passutus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Uctopust pazButus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus pazsutus
CTEepEOMETPHUU KaK HAyKH U
€€ poJib B Pa3BUTHUH




COBPEMEHHBIX HH)KEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTUN

101

Hcropus passutus
CTEpEOMETPUU KaK HAyKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Uctopust pazButus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

JI.C. AranacsH, B.®. byty3os, C.B. Kagomues u ap. ['eomerpusi: yue0, pis

10-11 xn.— M.: IlpocBemenue, 2020.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
JI.C. AranacsH, B.®. byry3os, FO.A. ['na3zkoB u ap. M3yduenue reomeTpun B
10-11 xmaccax: MeTOJ, peKOMEHIAIUU: KH. JJIsl YUYUTENs. —

M.:IIpocBemenue, 2013.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Tectuposanwue online: 5 — 11 kimaccer: http://www.kokch.kts.ru/cdo

2. Caiitr Mopakosuua A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUecKkuX yuntenei: http://it-n.ru/communities.aspx?cat_no=4510
tmpl=com,

4. HoBble TexHOIOTMK B 0Opa3zoBanuu: http://edu.secna.ru/main

5. Merarkosa: http://www.metashool.ru

6. CaiiT 111 camMmoo0Opa3oBaHus U OH-NaitH TectupoBanus: http://uztest.ru/

7. Cnam 'MA. Pemry ET'D : https://math-ege.sdamgia.ru/register

8. [Togroroeka k EI'D u OI'D no matemaruke: https://math100.ru/



9. ®oxkcdopa: https://foxford.ru/teacher-dashboard/school_classes
10. MunwucrepctBo odpazoBanus PD: http://www.ed.gov.ru/;
http://www.edu.ru/

11. ®UTIA (DenepanbHBI UHCTUTYT MEAarOru4ecKuX U3MEpPEHU )
http://www.fipi.ru/

12. OtkpoIThIii 0aHK 3amanuii EI'D mo maremaruke: http://mathege.ru



