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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sIBISICTCS OMHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus, TaK KaKk OOECIEYMBAET BO3MOXHOCTb W3YUYECHHUS JUCHUILIUH
€CTCCTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITIUICHHE, (HOPMUPYEMOE MPU H3YICHUH 00YyIAFOIITMHCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUH TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIBUTATh W OINPOBEPraTh THIOTE3bl HEMOCPEJCTBEHHO WCIIONB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UYCCKUX 3a71a4.

Ilens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHJIUBUIYAIbHBIX CTIOCOOHOCTEN 00yUaroIuXCsl MPU U3YUEHUH
reOMETpUHU, KaK COCTaBIAIONIEH mpeaMeTHoM obnactu «MartemaTuka H
nHpOopMaTHKa) yepe3 o0ecreyeHrne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIB30BAHMS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUN U JEHCTBUH, CrIeU(DPUUHBIX T€OMETPHH,
1 HEOOXOJIMMBIX JIJIsl YCIIEIITHOTO MPOPECCHOHATIBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMH 3ajjadyaMu  Kypca T€OMETPUHM Ha YIUIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paclIMpeHue MPEJICTABICHUSI O TE€OMETPUM KaK YacTH MHUPOBOM KYJIbTYpPHl U
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYKAIOIUM MUPOM;

(dbopMHUpOBaHHUE MPEACTABICHUSI O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIITMX
MaTEeMaTHYCCKUX MOJCIISX, MO3BOJISIOIINX OMUCHIBATh M U3YYaTh Pa3HbIC SBIICHUS
OKPY’KaIoIIEro MUpa, 3HaHUE MOHATUHHOTO ammapara o pasaeiay «CTepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHH,

dbopMupoBaHUE YMEHHUS BIAJACTh OCHOBHBIMHU TOHATHUSAMH O TPOCTPAHCTBEHHBIX
durypax m MX OCHOBHBIMHU CBOWCTBaMH, 3HAHHE TeOpeM, (popMyl W yMeHHE HX
MIPUMEHSITh, YMEHHUS JOKA3bIBaTh TEOPEMbl U HAXOAUTh HECTAHAAPTHBIE CHOCOOBI
pelIeHus 3a1ay;



dbopMupoBaHuEe YMEHHS paclio3HaBaTh HA YEPTEkKAX, MOJEISAX U B PEaIbHOM MUPE
MHOTOTPaHHUKHU U TeJla BpallCHHS, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

(GopMHUpOBaHME TMOHMMAHHS BO3MOXXHOCTH AKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTUYeCcKuX Teopui, (pOopMUpOBaHHE MOHUMAHUS POJU AKCHOMATUKH MpPH
IIPOBEJICHUU PACCYKICHUM;

dopMupoBaHME YMEHHS BJIaJAETh METOJAMU JOKA3aTeIbCTB W AJITOPUTMOB
peuIeHns, yMEHNS UX TPUMEHSTh, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHHS B XOIE
pEelIeHNsT CTEPEOMETPUYECKUX 3ajad M 3a4ad C MPAKTUUYECKUM COAEPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JOKa3aTelbCTB  MpHU
000CHOBaHMM MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCMOMATUKH B MIPOBEACHUU
NENYKTUBHBIX PACCYKICHHI;

Pa3BUTUC N COBCPIICHCTBOBAHUC MHTCIUICKTYAJIBbHBIX U TBOPUYCCKUX CITOCOOHOCTEH
06yqa10n11/1x051, MO3HABaTEIILHOM AKTUBHOCTH, HUCCICOAOBATCIIBCKUX YMCHHﬁ,
KPUTUYHOCTHU MBIIIJICHUS, HHTCPCCA K U3YUCHUIO TCOMCTPHUH

dbopMupoBanue GyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH: YMEHUS
pacmo3HaBaTh  MPOSBICHHS  TEOMETPUYECKUX  TMOHSATUH,  OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIBbHBIX KMU3HEHHBIX CUTYyaUUsIX U MPU U3YYECHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJECIMPOBAHUS DPEAJbHBIX CUTYAIlMM, HCCIENOBAaHUS TMOCTPOCHHBIX MOJEINEH,
VMHTEPNPETAUNUN TIOJIYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKATEIBHBIMU JIMHUSIMHU yaeOHOTO Kypca «['eomerpus» B 10-11
KJ1accax sBIsAIOTCSA: «lIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY, «MHOTOTpaHHUKHY,
«Tena BpameHus», «BeKTOpsl U KOOPAWHATHI B IPOCTPAHCTBE», «/IBHMKEHUS B
MIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHSATUSMUY», PEJIEBAHTHBIMU T€OMETPUU HA YI1yOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knmaccax, OTHOCUTCSI KO BCEM COJEp>KATEJIbHbIM JUHUAM Yy4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHUM  pachpenensiercs He  TOJbKO IO



coJiep KaTesIbHbIM JIMHUSM, HO U 110 rogam oOyudenus. Coaep:kanue oOpa3oBaHMUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
IIPOrpaMMBbl, paclpeleiaEHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMpPOCaM O0ydaroluecs
oOpalmiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJISIET  OPraHU30BaTh  OBJAJICHHE
reOMETPUUYECKUMU MOHSATUSAMH M HaBBIKAMU MOCJIEI0OBATENBHO U MOCTYNATENBHO, C
cOOJII0/IeHNEM MPUHLIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKUX MPEICTaBICHUN 00y4aroUIuXcsl, paciupsis U yriryouss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YITyOJIEHHOM YPOBHE MO3BOJISET:

co3/71aTh yCIOBUs 1Jis1 nuddepeHranuu 00ydeHus, TOCTPOSHUsI WHIUBHUTYaIbHBIX
00pa3zoBaTeIbHBIX TTPOrpaMM, 00€CTICUUTh YTIyOJIEHHOE U3yUYeHHE TEOMETPUH Kak
COCTaBJISIOIICH yueOHOTO npeaMera «MaremaTukay;

MOJITOTOBUTHh OOYYAIOMINXCSA K MPOJIOKCHHUIO M3YYCHHS MATEMATUKH C y4ETOM
BbIOOpa Oyaymiedt mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U
npodeCCUOHATBHBIM 00pa30BaAHHUEM.

Ha m3ydenue yueoHOro Kypca «I'eomerpus» B 11 kitacce Ha yriry0iaE€HHOM YpOBHE
otBoauTcs 102 yaca (3 yaca B HeZeliO).



COIAEPKAHUE OBYYEHUA

11 KJIACC

Tena BpareHus

[HoHsATHS: UMAMHAPUYECKAS TOBEPXHOCTb, KOHUYECKAsI TOBEPXHOCTbD,
chepuueckasi MOBEPXHOCTh, 00pa3ytoiire nopepxHocteil. Tena Bpaiienus:
IWIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxenue
cdepsl U MII0CKOCTH, KacaTelbHas MJI0CKOCTh K cdepe. M300pakenue Ten
BpallleHus Ha miockocTH. Pa3BépTka uunuuapa u konyca. Cummerpus chepsl u
mapa.

O6bEM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 06 00bEME IPSIMOYTOJIBHOTO
napasuiesenureaa u cieacTBus u3 He€. OObEM MPSIMON U HAKIIOHHOW TIPU3MBI,
UIMHAPA, TUpaMUIbl U KoHyca. OO0BEM I1apa U mapoBOTro CETMEHTA.

KoMOuHanuu Ten BpalieHus ¥ MHOTOrpaHHUKOB. [Ipru3ma, BnucanHasi B IWJIMHIP,
onucaHHas okoJjo nuiuHapa. [lepeceyenue cdepsl U mapa ¢ mioCKOCThIO.
Kacanwue mapa u cdepsl miockoctsio. [ToHsATHE MHOTOTpaHHUKA, ONTMCAHHOTO
0K0J10 cepbl, chephl, BNIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIEHUS.

[Tomra e MOBEPXHOCTH MIJIMHAPA, KOHYCa, TUIOIAIs CPEphl U e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TUTOIIA/ICH TOBEPXHOCTEH
noo0HbIX puryp. [IpeodbpazoBanue moaoous, romoretus. Perenue 3aga4 Ha
TUTOCKOCTH C UCTIOIB30BAaHUEM CTEPEOMETPHUECKUX METOJIOB.

[TocTpoenue cedyeHnit MHOTOTPAHHUKOB U TEJI BPAILEHUSI: CEUEHUS UIIUH]Ipa
(mapayieabHO U NEPIEHIUKYIISIPHO OCH), CEUEHUS KOHYyca (IapaiesibHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 1Iapa, METOIbl TOCTPOCHHUS
CEUYEHUI: METOJI CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEpeHOca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE

Bexropsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE YMHOXKEHHE
BekTOpOB. CBOMCTBA BEKTOPHOTO YMHOKeHUs. [IpsimoyronbpHas cuctema
KOOpAMHAT B IpocTpancTBe. KoopauHatel Bektopa. PaznoxeHnne BekTopa mo

6a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JIBH>KEHUS B POCTPAHCTBE



JIBumxenus: npoctpancTBa. OtoOpaxenus. J{BrkeHus u paBeHcTBo (uryp. O6mue
CBOWCTBA JBWXKCHUU. BUapl ABMKEHUN: ITapauIeNIbHBIN IIEPEHOC, LICHTPpaIbHAs
CUMMETpUSI, 3€pKajbHasi CHMMETPHs], IOBOPOT BOKPYT npsMoi. [IpeobpazoBanus
nonoOwust. [psimas u cdepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPHST»
(YI'JIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaxkaaHcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTD TPAKTAHCKOMN MO3UITUN 00YUYarOIIErocsi Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUNCKOT0 OOIIECTBA, TPEICTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUN, TNPOUEAYP
rpaxaaHckoro  oOmectBa  (BBIOOpHI,  OMNpPOCHI M JIPYroe),  yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIUSAMU U Ha3HAYCHHUEM;

2) NaTpuoOTHYeCKOe BOCTIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHCKOM Tpa)KAaHCKOW HJICHTHYHOCTH, YBOKCHHS K
IPOLIJIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKax, TEXHOJOTHX, chepax
SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

OCO3HAHHE JYyXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO MOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUI HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO
BKJIa/la B IOCTPOEHHE YCTOMYUBOrO OYyILIEro;

4) acTeTHYeCKOEe BOCTINTAHME:

ACTETUYECKOE OTHOLICHUE K MHPY, BKJIIOYasi SCTETHKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUNU, BOCIPUUMUYUBOCTH K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;



5) ¢pu3nyeckoe BocnuTaHHE:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTUUECKUE 3HAHUS B HHTEpECcax
310pOBOTrO M 0e30macHoro odpasza >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
3I0pOBbIO (310pOBOE NUTaHWE, COATAaHCUPOBAHHBIM PEXUM 3aHATUNA M OT/AbIXA,
perynsipHas ¢u3udeckass aKTUBHOCTbH), (PU3MUECKOE COBEPIICHCTBOBAHUE TMpU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON €S TENbHOCTHIO;

6) Tpya0BOE BOCIIUTAHHE:

FOTOBHOCTh K TpPYIY, OCO3HaHUE IIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  MPodEeCCHOHAILHOW  JESITENBHOCTH,  CBA3AaHHBIM  C
MaTeMaTHUKON M e€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaréMaTHYeckoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUIO Ha TPOTSHKEHUU BCEW JKU3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYE€CKON HAPaBICHHOCTH;

7) 3K0JIOTHYECKOE BOCIIHTAHUE:

c(hOpPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpPhl, TIOHUMAHHUE BIUSHUS
COIMAJIBHO-2KOHOMMYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMATIBLHOMU
Cpe/bl, OCO3HaHUE III00AIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
HAa TIPUMEHCHHE MaTEeMaTUYeCKUX 3HAHWU IS pelmeHusl 3amad B 00JacTu
OKpYXalomiel Cpefpl, IUIAHUPOBAHUE IIOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MIOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEMaTUYECKON
HAyKHU Kak cepbl 4eTOBEUECKOU NeATeTbHOCTH, ATANOB €€ Pa3BUTUSA U 3HAYUMOCTH
JUISL Pa3BUTHS LUBUIM3ALAH, OBJIAJICHUE SI3bIKOM MATEMAaTHKA U MaTEMaTUYECKOU
KYJIbTYpOU KaK CpPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISATh IPOCKTHYIO
U UCCJIEA0BATEIbCKYIO AEATEIBHOCTh NHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuyecKune HeﬁCTBHﬂ:

BBIBIITH M XapaKTEpHU30BaTh CYIIECTBEHHBIE IPU3HAKM MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHHA, OTHOLIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OINpeJeNieHHs] IOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIaccU(UKaIUH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (opmMynupoBaTh M  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPJAUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJIATH MATCMATHYCCKHUEC 3dKOHOMECPHOCTH, B3AUMOCBA3U U IIPOTUBOPCHUNA B
(l)aKTaX, JaHHBIX, Ha6J'II-OI[€HI/I${X U YTBCPKACHUAX, IIPpCjlaraTb KPpUTCPUHU A
BBIAABJIICHUA SaKOHOMepHOCTCﬁ u HpOTHBOpC‘IHﬁ;

ACJaTb BBIBOAbBI C HCIOJIb30BAHUCM 3dKOHOB JIOTUKH, AOCAYKTHBHBIX U
HMHAYKTUBHBIX YMOSaKHIOquHﬁ, YMOBaKJIIO‘ICHI/Iﬁ I10 aHaJIOT'H,

IMPOBOAUTL CAMOCTOATCIIBHO JOKA3aTCIIbCTBA MATCMATUICCKUX yTBCp}K)IGHI/Iﬁ
(HpHMBIC n oT HpOTI/IBHOFO), BBICTpANBATh apryMCHTAIUIO, IIPUBOJAWUTD ITPUMCEPHI U
KOHTPIPUMCPHI, 00OCHOBBIBATH COOCTBEHHBIC CYXXACHUA U BBIBOIBI,

BBIOMpATh CHOCO0 pelieHus y4eOHOM 3agauM (CpaBHUBATh HECKOJBKO
BapHUAHTOB PEIICHHUS, BEIONPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITEHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKue 1eMCTBUS:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIECIOBATEIILCKHA WHCTPYMEHT TIO3HAHHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  IMPOTHUBOpEYHE,  MpodiIemy,
yCTaHaBJIMBaTh MCKOMOE M JlaHHO€, (hOpPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITEJIbHO CINIAHUPOBAHHBIM ASKCIIEPUMEHT, UCCIIEIOBaHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BbEKTa, SIBJICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKTy 00BEKTaMH, SIBICHUSMH, IPOIECCAMMU;

CaMOCTOATEIHHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJLI MO pE3yIbTaTaM
MPOBENEHHOTO  HAOJIONIEHUS, WCCIECNOBAaHUSA, OIICHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IMIPOTrHO3HUPOBATL BO3MOJKHOC Pa3BUTHUC IIPpOHOECCAa, a TaAKKXC BbIIABUIATb
MMPCAIIOIIOKCHUA O €I'0 Pa3BUTUHU B HOBBLIX YCJIOBHUAX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH A€UIMUTH UHPOPMAIUH, JAHHBIX, HEOOXOJIUMBIX JIsi OTBETA Ha
BOIIPOC U JIJIA PEIICHUA 3a]1a4H;

BbIOMpaTh MH(OPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUA0B U (hOopM
IIPEACTABIICHNS;

CTPYKTYPHpPOBaTh MH(POPMAIIMIO, MPEACTABIATh €€ B PA3IMYHBIX (opMax,
WTIOCTPUPOBATh TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uH(popMaIu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS
Oomenue:

BOCIIPUHUMATHL U @OpMYﬂHpOBaTB CYKACHUA B COOTBCTCTBUHU C YCIIOBUAMU U
OCJIAAMHA O6HIGHI/I}I, SICHO, TOYHO, 'PAaMOTHO BbIpaKaTb CBOIO TOYKY 3PpCHUA B YCTHBIX
N IMHUCBMCHHBIX TCKCTAX, MdaBdTb IIOACHCHHA II0 XOJY PCIICHHA 3aayH,
KOMMCHTHUPOBATH HOHY‘ICHHLIﬁ PE3YyIIbTaT,

B XOJIe OOCYXXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, peniaeMoil 3aJadud, BBICKA3bIBATh HJEH, HAICJICHHBIE Ha IOUCK
pEeUIeHUs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pas3liMuue U CXOACTBO TMO3HIMH, B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YyJIbTAThl PELICHUS 3aJauyd, SKCIEPUMEHTA, UCCIICIOBaHUs,
MPOEKTa, CaMOCTOATEIHLHO BBHIOUPATH (OpMAT BBICTYIUICHHUS C YYETOM 3ajad
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

PeryasiTUBHBbIC YyHHBepcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

COCTaBJISITh IJIaH, aJrOPUTM PEUIECHHUs 3aJau, BEIOUPATh CIOCO0 pEelIeHHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW UH(pOpMAIIUH.

CaMOKOHTpO.Hb, 3MO]_II/IOHa.]I]>Hl>II7[ HHTEJIJICKT:



BJIAJ€Th  HABbIKAMU  T[O3HABaTEJIbHOM  pedJeKCMU KAk  OCO3HAHUS
COBEPIIAEMBbIX JEUCTBUUA U MBICIUTEINBHBIX ITPOLIECCOB, UX PE3YJbTATOB, BIIAIETh
criocobamMu CaMOINPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3aa4u;

IIPEABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTATa LIEJIU U YCIOBUSIM, OOBICHATh MPUUUHBI
JOCTUXKEHUSI WJIM HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecCTHAA AeATEeJIHLHOCTD:

NOHMMATh M HMCIOJb30BaTh MPEHMYIIECCTBA KOMAHJIHONW W WHIUBUIYaJIbHON
paboThl MpW pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BU/JIbI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaThH
MHEHUS HECKOJbKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (0OCYykaeHUs, 0OOMEH MHEHHM,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/]Ibl, OLIECHUBATh KA4€CTBO CBOETO BKJIa/a
B OOumMd MOPOAYKT 1O KpUTepHsiM, CGHOPMYIHUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

K xoniy 11 kiacca oOyJaromuiicst HAy9uTCS:

CBOOOTHO ONIEPUPOBATH TOHIATUSIMH, CBSI3aHHBIMU C IIJIMHIAPUIECKON, KOHUIECKOM
1 c(hepuvecKOi MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MOTYICHHUS;

ONEPHUPOBATH MOHATUSIMU, CBSI3AHHBIMU C T€JIAMU BPAILEHUS : IUJIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Tejla BpalleHUs (IUIUHAP, KOHYC, cepa W map) U OOBICHAITH
crocoOBbl MOTYUYEHHUs TeJl BpaIllCHHUS;

KJIacCU()UIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephl U THIOCKOCTH;

BBIYHCIISATh BETUYMHBI DJIEMEHTOB MHOTOTPAHHHKOB M TEJl BPAIICHUS, OOBEMBI H
IJIOIA/IM IOBEPXHOCTEN MHOTOIPAHHUKOB U T€Jl BpAlllEHU s, TEOMETPUUECKUX TEJl C
MpUMeHeHueM (HopMyI;

CBOOOJ/IHO ONEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C KOMOWHAILIMSIMU TEJ BpaLICHUS
U MHOTOTPaHHUKOB: MHOTOIPAHHUK, BINHCAHHBIA B chepy U OMUCAHHBIA OKOJIO
chepsl, cepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAICHUS;

BBIYUCIISITh COOTHOILIGHUSI MEXAY IUIOMIAISIMU TMOBEPXHOCTEH U 00BEMaMu
MMOJOOHBIX TEI;



M300pakaTh M3y4yaeMble (UIYypbl, BBINOJIHATH (BBIHOCHBIE) IIOCKHE YEPTEKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHHUS
TEJ BPAILLEHUS;

U3BJIEKaTh,  HMHTEPIOPETHPOBATH M  NpPeoOpa3oBbIBaTHL  HMH(OpMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaXx;

CBOOOTHO ONEPUPOBATH MMOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITNIOJIHATH ONEPALIMH HAJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

pemiarb reoMeTpuYecKue 3ajladyd Ha BBIYMCICHHE YIJIOB MEXKIY HOPSIMBIMH U
IUIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSHUM OT TOYKHM O TUJIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a NP PEILICHUU;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C JIBUJKEHUEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITMIOJHATH M300paKE€HUs] MHOTOTPAHHUKOB M TE€J BpAIICHUS MPHU MapayieTbHOM
NepeHoce, LEHTPAIbHON CHMMETPHUH, 3€pKAIIbHOW CHUMMETpPUH, TPU TOBOPOTE
BOKPYT IIPSIMOM, MpeoOpazoBaHus MO I00US;

CTPOUTh CEUYEHHS MHOTOIPAHHMKOB M TEJ BpAIEHUS: CEUYCHMS LHUIUHAPA
(mapaymienbHO M TEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHHUIO M MPOXOSIINE Yepe3 BEPUINHY), CEUCHUS 1I1apa;

UCII0JIb30BaTh METOJIbI IIOCTPOCHUS CEYECHMI: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH IIJIOCKOCTH;

JIOKa3bIBaTh FEOMETPUUECKUE YTBEPKICHNUS;

OPUMEHATh TeOMETpUYecKre (aKThl Ul PELIEHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEIIIONIAraINX HECKOJIBKO IIAroB PEIICHUS, €CJIA YCIOBUS IPUMEHEHUS 3aJaHBbI
B SIBHOW M HESIBHOU (popMme;

pelmarh 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLIEHUN W HAXOXKICHHE
Ir€OMETPUYECKUX BEJIMUNH;

IPUMEHSATH IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIHOHHBIE CUCTEMBI
[IPY PELIEHUHN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IOJIYYEHHbIE 3HAHMS HA NPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U
OLICHMBAaTh PEAJIBHBIE CHUTYallUH, NPUMEHATh HW3YUYECHHBIC IIOHATHUS, TEOPEMBI,
CBOWCTBa B Ipollecce€ IOMCKAa pEIHICHHs MaTeMaTH4YecKu Cc(HOpMyIUpOBaHHOM
po6JIeMbl, MOJIETTUPOBATh PEAIbHbBIE CUTYAIIMU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEJIM C MCIOJIb30BAHMEM TIE€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara ajreOpbl, pemarb NPAKTUYECKHUE 3a]ayM, CBA3AaHHBIE C HAXO0XKJIEHHUEM
r€OMETPUUYECKUX BEJIMUYNH;

UMETh MPEACTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPUU KaK COCTaBHOM
yacTH (yHJaMEHTa Pa3BUTHsI TEXHOJIOTUH.



No | HaumenoBanue paznenos | Hacos | Hacos KOHTpOJBHBIX | DIIEKTPOHHBIE
/Il | U TeM o (dakTuuecku | padot oOpa3oBaTeIbHbIC
iaHy pecypchl
1. | AHanutuyeckas 15 1
reOMETpUs
2. | IloBTopenue, 0006menue | 15 1
N cucreMaTrni3anuia
3HAHUU
3. | O0BEM MHOTOTpaHHHKA 17 1
4, Tena BpameHus 24 1
5. [Tnomanu moBepxHoCTU 9 1
1 00BEMBI TeJ BpallleHUsI
6. | JIBmwxenus 5 1
7. | IloBTopenue, 0006menue | 17 2
U cucremMmaTtu3anus
3HAaHUU
OO611ee KOJIMYECTBO YACOB MO 102 7
porpamMmme
IHOYPOYHOE IIVIAHUPOBAHUE
Kon-
BO Kontponrhas | Jlata DIIeKTPOHHBIC
Tema ypoka gacoB | pabora u3y4yeHus | oOpa3oBaTEIHbIC PEeCypChl
[ToBTOpEHNE TEMBI bubmmoreka [IOK
"KoopauHaThI BEKTOpa Ha https://m.edsoo.ru/aecc77cd
ITOCKOCTH W B TPOCTpaHCTBE" 1
[ToBTOpenue Temsl "CkanspHoe bubmmoreka [JOK
IPOU3BEICHUE BEKTOPOB" 1 https://m.edsoo.ru/aecc77cd
IToBTOpEHUE TEMBI bubmmoreka [JOK
"BBIYHCIICHUE YTIIa MEKIY https://m.edsoo.ru/aecc77cd
BEKTOpaMH B IpOCcTpaHCTBE" 1
IToBTOpEeHuE Tembl "YpaBHEHUE bubmmoreka [JOK
NPSIMO#A, TIPOXOISIIIIEH Yepe3 IBe https://m.edsoo.ru/aecc77cd
TOYKH" 1
YpaBHEHHE TIOCKOCTH, bubmmorexa LJOK
HOpMaJib, ypPaBHEHHE IIIOCKOCTH https://m.edsoo.ru/aecc77cd
B OTpE3Kax 1
YpaBHEHNE MIIOCKOCTH, bubmmorexa LJOK
HOpMaJib, ypPaBHEHHE IIIOCKOCTH https://m.edsoo.ru/aecc77cd
B OTpE3Kax 1
bubmnoreka LIOK
BekropHoe mpoun3BeeHne 1 https://m.edsoo.ru/aecc77cd
JIuneliHbIe HEPABEHCTBA, bubmmoreka LJOK
JIMHEHHOE MPOrpaMMHUPOBAHHE 1 https://m.edsoo.ru/aecc77cd




JIuneiiHbIE HEPABEHCTBA,
JINHENHOE NIPOrPaMMUPOBAHUE

bubaunoreka [IOK
https://m.edsoo.ru/aecc77cd

AHanuTHYECKHE METOBI
pacuéra yria Mexay IpsMBIMHU B
MHOTOIpaHHHKAX

bubmunoreka [IOK
https://m.edsoo.ru/aecc77cd

AHanuTHYeCKHE METOIBI
pacuéra yriia Mexay
IUIOCKOCTSIMH B
MHOTOT'paHHHUKaX

bubaunoreka [IOK
https://m.edsoo.ru/aecc77cd

®opMyiia pacCTOSHHSI OT TOYKU Bbubmmoreka LJOK
JI0 TUIOCKOCTH B KOOp/IMHATAX https://m.edsoo.ru/aecc77cd
Haxoxienue pacctostHui ot bu6nuorexka LIOK
TOYKH JIO TUIOCKOCTH B Ky0e https://m.edsoo.ru/aecc77cd
Haxoxienue pacctostHui ot bu6nuorexka LIOK

TOYKH 10 IUIOCKOCTH B
[PaBUJIBHOW NIHpaMUIE

https://m.edsoo.ru/aecc77cd

Kontponbshas pabora bubmoreka [JOK
" AHanuTHyeckas reomMerpus’ https://m.edsoo.ru/aecc77cd
CedeHra MHOTOTPaHHUKOB: bu6mmoreka LIOK
CTaH/IaPTHbIE MHOTOTPAHHUKH https://m.edsoo.ru/aecc77cd
CeveHrs MHOTOTPaHHUKOB: bubmmoreka LIOK
METOJI CIIEN0B https://m.edsoo.ru/aecc77cd
CedeHrs MHOTOTPaHHUKOB! bu6mmoreka LIOK

CTaHJIapTHBIe IIJIOCKOCTH,
HepeCC‘ICHI/IH HpSIMI)IX nu
MJIOCKOCTEHN

https://m.edsoo.ru/aecc77cd

[NapamnensHbIe TPSAMBIE U
IJIOCKOCTH: TIapaijieIbHbIe
CeueHms

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[TapamtenpHBIC IPSMBIC U bubmoreka [IOK
IUIOCKOCTH: PACYET OTHOIIECHHIH https://m.edsoo.ru/aecc77cd
[TapamrenpHBIC IPSMBIC U bubmmoreka [IOK

TIJIOCKOCTHU: YTJIBI MEXKIY
CKPCIMUBAOINUMUCA IPAMBIMHA

https://m.edsoo.ru/aecc77cd

[leprienaAMKySIPHBIE TIPSIMBIE H
IJIOCKOCTH: CTaHIAPTHBIE MTaphl
TIePIICHANKYIISIPHBIX TII0CKOCTEH
Y TIPSAMBIX, CAMMETPHHN
MHOTOTPaHHHUKOB

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[lepnienquKysIsIpHBIE IPSIMBIE U
IUTOCKOCTH: TeopeMa O Tpex
NepHeH IUKYIsIpax

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

[lepnien quKysIsIpHBIE IPSIMBIE U
IUTOCKOCTHU: BBIYMCIICHUS UTHH B
MHOTOTPaHHUKAaX

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

IToBTOpeHwMeE: TIOIAIH
MHOTOYTOJIBHUKOB, (DOPMYJIBI
JUTS TUTONIAJIeH, COOOpasKeHHUS
nonoous

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

IToBTOpeHuUeE: MmoIaIu
MHOTOYTOIBHUKOB, (DOPMYJIBI
JUTS TUIOIIAJIEH, COOOpaskeHus
moaoous

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

[ToBTOpEnue: iomanu
MHOTOYT'OJIbHUKOB, (hOPMYIIBI

bubmnoreka LIOK
https://m.edsoo.ru/aecc77cd




JUTS TUIOIIAJICH, COOOpaskeHus
moxoous

IInomanu cedueHuit
MHOTOIPaHHUKOB: TUTOIIAH
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acT, co00paKeHus: Togo0us

bubmunoreka [IOK
https://m.edsoo.ru/aecc77cd

IImomaau ceuenunit
MHOTOTPaHHUKOB: IIJIOIAAN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, co00pakeHus: Togo0us

bubaunoreka LIOK
https://m.edsoo.ru/aecc77cd

Kontponshas pabora
"[ToBTOpEHNE: MHOTOTPaHHUKH,
CeueHHUs] MHOTOTPaHHHKOB"

bubaunoreka LIOK
https://m.edsoo.ru/aecc77cd

O0BéMm Tena. O0beM
MPSIMOYT OJIEHOT O
nmapasuIeienuneia

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

3amaun 00 yBOCHHH Ky0a, 0
KBajipaType Ky0a; 0 TPHUCEKIUU
yria

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

CrepeoMeTpuiecKue 3a1adm,
CBSI3aHHBIE C 00BEMOM
MIPSIMOYTOJILHOTO
napaJuiesenuneaa

bub6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[puknamHbie 3a1a49u, CBSI3aHHBIC
C BBIYHMCIIEHHEM 00BEMa

bub6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

MPSIMOYTOJTHOT'O
napasuieNienumnena
bu6mmoreka IJOK
OOBEM TIPSAMOI TIPU3MBI https://m.edsoo.ru/aecc77cd
CrepeoMeTpHIeCKUe 3a1adH, bubmoreka [IOK

CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB TIPSIMON TTPHU3MBI

https://m.edsoo.ru/aecc77cd

[Ipuknagaeie 3a1a49u, CBI3aHHbBIC bubmmoreka [IOK
¢ 00BEMOM TIPSIMOI TTPH3MEI https://m.edsoo.ru/aecc77cd
Brruncienrne 005EMOB T C bubmmoreka IJOK

TIOMOIIBIO OMPENEIEHHOTO
nHTerpana. O0bpEM HAKITOHHON
TIPU3MBI

https://m.edsoo.ru/aecc77cd

Breruncienre 005EMOB TET €
IIOMOLIBIO OIPENEIEHHOTO
naTerpana. O0sEM MupaMuIb!

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

dopmyna 00bEMa MUpaMHIBL.
OtHomrerre 00bEMOB THPAMUJL C
OOIIMM yTIIOM

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

dopmyrna 00bEMa THpaMU/IBL.
OTHoIIeHne 00beMOB THUPaAMUT C
OOIIMM yTIIOM

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

CTepeOMeTpI/I‘IeCKI/Ie 3aga4u,
CBSI3aHHBIE C 00BbEMaMHU
HAKJIOHHOM ITPU3MbI

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

CTepeOMeTpI/I‘IeCKI/Ie 3aaa4u,
CBSI3aHHBIE C 00BEMAMHU
MUpaMu bl

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

[Ipuknagueie 3agauu MO TEME
"O0BEMEBI Ten", CBA3AHHEIE C
00bpEMOM HAKIIOHHOW TTPU3MBI

bubmnoreka LIOK
https://m.edsoo.ru/aecc77cd




[Ipuknagubie 3a1a4u IO TEME
"O0BEMEBI Ten", CBA3aHHBIE C
00BEMOM THpaMHUJIBI

bubaunoreka [IOK
https://m.edsoo.ru/aecc77cd

[Ipumenenue 00bEMOB.
Beruucienne paccTosiHUS 10
IIOCKOCTH

bubmunoreka [IOK
https://m.edsoo.ru/aecc77cd

Kontponbhas pabora "O0béM Bbubmmoreka LJOK
MHOrOrpaHHuKa" https://m.edsoo.ru/aecc77cd
Hunuaapuyeckasi TOBEPXHOCTH, Bbubmmoreka LJOK

00pasyrolye MUIUHIPHICCKON
IIOBEPXHOCTH

https://m.edsoo.ru/aecc77cd

Munuuap. [psamoit kpyrosoit
uvaaap. [nomans
MIOBEPXHOCTH LIWJIMHIpA

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

Konuueckas moBepxHOCTb,
o0pasyrolme KOHUYECKOH
noBepxHocTH. Konyc

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

CeueHre KOHYCa TIOCKOCTBIO,
napajiyiebHON MIO0CKOCTH
OCHOBaHUA

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

VY ceu€HHBIN KOHYC.
N3o0paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

bub6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[Toraas OOKOBOM MOBEPXHOCTH bubmoreka [IOK
1 TIOJTHOM TTOBEPXHOCTH KOHYCa https://m.edsoo.ru/aecc77cd
[Tmomaas 60KOBOI TOBEPXHOCTH bubmoreka [IOK
M TIOJTHOM TIOBEPXHOCTH KOHYCa https://m.edsoo.ru/aecc77cd
CrepeoMeTpuiecKre 3a1aui Ha bubmoreka [IOK

JIOKa3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOEHUEM CEUEHUI
LWJIMH]PA, KOHYyCca

https://m.edsoo.ru/aecc77cd

CrepeoMeTprIeCKHE 3a1aul Ha
JIOKa3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOEHUEM CEUEHU
WJIMH]PA, KOHYyCa

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[Ipuknagaeie 3a1a49u, CBI3aHHbBIC bubmmoreka [IOK

C HMIMHIPOM https://m.edsoo.ru/aecc77cd

[Ipuknagaeie 3a1a49u, CBI3aHHbBIC bubmmoreka [IOK

C IWIHHIPOM https://m.edsoo.ru/aecc77cd
Bbubnuoreka IJOK

Codepa u map https://m.edsoo.ru/aecc77cd

[lepeceuennie cdepr! u mapa c bubmmoreka [JOK

mwiockocTero. Kacanue mapa u
cdeps MI0CKOCThI0. Bun u
n3o00pa)keHue mapa

https://m.edsoo.ru/aecc77cd

[lepeceuenue cheps! u mapa ¢
iockoctbio. Kacanue mapa u
cepbl IWI0CKOCTHIO. Bun u
n3o00pa)keHue mapa

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

VYpaBuenue chepsl. [Lnomans bubmmorexa LJOK

cepsl u e€ yacrei https://m.edsoo.ru/aecc77cd
bubmnoreka LIOK

Cummerpus cdepsl U 1mapa https://m.edsoo.ru/aecc77cd

CrepeoMeTpuyecKue 3a1auu Ha bubmuoreka IJOK

JI0Ka3aTEIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cepoil U mapom,

https://m.edsoo.ru/aecc77cd




MMOCTPOCHHUEM HX CCUCHUI
IIJIOCKOCTBIO

CrepeomeTpuueckre 3aaun Ha
JIOKa3aTENbCTBO U BBIUYHCIICHUE,
CBsI3aHHBIE CO cpepol U mapom,
MOCTPOEHUEM UX CEUEHUM
IIJIOCKOCTBIO

bubmunoreka [IOK
https://m.edsoo.ru/aecc77cd

[Ipuknagaeie 3a1a49u, CBI3aHHBIC bubaunoreka LIOK
co ctepoit 1 mapom https://m.edsoo.ru/aecc77cd
[ToBTOpEHUE: OKPYKHOCTH Ha Bbubmmoreka LJOK

IIJIOCKOCTH, BBIYMCJIICHHA B
OKPY>KHOCTH, CTaHJIaPTHBIC
nonobus

https://m.edsoo.ru/aecc77cd

PaznanuHbie KOMOMHALIUK TEIT bu6mmoreka IJOK
BpaIICHHs 1 MHOTOTPAHHUKOB https://m.edsoo.ru/aecc77cd
3agaun 1o Teme "Tena u bubmmoreka IJOK
MIOBEPXHOCTH BpallleHus" https://m.edsoo.ru/aecc77cd
3agaun 1o Teme "Tena u bubmmoreka IJOK
MOBEPXHOCTH BpallleHus" https://m.edsoo.ru/aecc77cd
KontponbHas pabora "Tena u bubmmoreka LIOK
MIOBEPXHOCTH BpallleHus" https://m.edsoo.ru/aecc77cd
O6bém munuHapa. Teopema 00 bubmmorexa LIOK
00BEMeE MPSIMOT0 IMIIMHAPA https://m.edsoo.ru/aecc77cd
Brruncnenne 005EMOB TeI € bub6mmoreka IJOK

MOMOIUIBIO ONPEAEIEHHOTO
unrerpana. O0bEM KoHyca

https://m.edsoo.ru/aecc77cd

[Tmomaau OOKOBOM M IMOTHOM bu6mmoreka IJOK
MTOBEPXHOCTH KOHYyCa https://m.edsoo.ru/aecc77cd
CrepeoMeTpHIECKUE 3a1a4H, bubmmoreka [IOK

CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB ITMIIMHJIPA, KOHYCA

https://m.edsoo.ru/aecc77cd

[IpuknagHbie 3a0a49u 110 TEME
"OO0BEMBI U TLIOIIAAN
TTOBEPXHOCTEH TeT"

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

O0BEM mapa 1 MmapoBOTro
cekropa. Teopema 06 00BEMe
mapa. [Imomans chepror.
CrepeoMeTpHIECKUE 3a1aUH,
CBSI3aHHBIC C BBIYHCICHUEM
00BEMOB TI1apa, MapoBOro
CErMEHTA ¥ MIAPOBOT0 CEKTOpa

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

[Ipuknagueie 3a1a4u IO TEME
"OOBEMEBI Te", CBSI3aHHBIE C
00BEMOM IIIapa u TUIOIA B0
cdeprr. COOTHOMIESHHS MEXITY
TJIOMIA IIMHU TIOBEPXHOCTEH 1
00BEMaMH TTOIOOHBIX TEN

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

ITonoGHble Tena B MpOCTpaHCTBE.
Wzmenenne o0béMa npu
nogobuun. CtepeoMeTpuieckue
3aJa4u, CBA3aHHBIE C
BBIUMCIICHHEM OOBEMOB TET |
IIJI0IIAJIeH TOBEPXHOCTEH

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

KonTponsnas padora "[1nomiamu
MTOBEPXHOCTH U 00BHEMBI
KpymJibIxX Ten”

bubmnoreka LIOK
https://m.edsoo.ru/aecc77cd




JIBYOKEHHS TIPOCTPAHCTBA.
OtobOpaxenus. [[BIKeHUS U
paBeHCTBO (uryp. Oomme
CBOMCTBA JBMKECHUM

bubaunoreka [IOK
https://m.edsoo.ru/aecc77cd

Bunnl nBukeHuit:
HapajulenbHbIA IEPEHOC,
LIEHTPAJIbHASI CAMMETPUS,
3epKaJIbHAsi CAMMETPUS,
IIOBOPOT BOKPYT NPSMOI

bubmunoreka [IOK
https://m.edsoo.ru/aecc77cd

[IpeobpazoBanwust mogooOusi. Bbubmmoreka LJOK
[Mpsimas 1 chepa Ditepa https://m.edsoo.ru/aecc77cd
['eomerpudeckue 3agaun Ha bu6nuorexka LIOK
MPUMEHEHHE JIBUKCHHS https://m.edsoo.ru/aecc77cd
Kontponbhas pabora "BekTopsl bu6nuorexka LIOK
B IIPOCTPAHCTBE" https://m.edsoo.ru/aecc77cd
O6o6matomiee mopropexue 11 bubmmorexa [JOK

MOHATUI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTH3aIysI 3HAaHUH:
"[lapanieabHOCTh MPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

https://m.edsoo.ru/aecc77cd

Ob6o6maromiee mosTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—11 xmaccos,
cUCTEMAaTU3allMs 3HAHU
"BekTophl B TpocTpaHCcTBE"

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

O6o6mmarormee moBTopenue 11
MOHATHUI U METOJIOB Kypca
reomerpun 10—11 xmaccos,
CUCTEMaTHU3aLNsl 3HAHUI:
"BekTophl B mpocTpaHcTBE"

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

O6o6marormiee moBToperne 11
MOHATUH U METOAOB Kypca
reomerpun 10—11 xmaccos,
CUCTEMaTHU3aLNsl 3HAHUI:
"O0beM MHOTOrpaHHUKA"

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

O6o6marormiee moBTopenne 11
MOHSATUH U METOAOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMaTHU3aLNsl 3HAHUIL:
"O0beM MHOTOTpaHHUKA"

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

O6o6maromee moBropenue 11
MOHSTUH U METOAOB Kypca
reomerpun 10—-11 xnaccos,
CHCTEMAaTU3aLMsl 3HAHWMA:
"[1nomany NoBEpXHOCTU U
00BEMBI KPYTIIBIX Ted"

Bbubnuoreka IJOK
https://m.edsoo.ru/aecc77cd

O6o6marormee mosropenue 11
MIOHSTUN ¥ METOJIOB Kypca
reomerpun 10—-11 xnaccos,
chCcTeMaTH3allisl 3HAHUMN:
"[1no1maay NOBEpXHOCTU U
00BEMBI KpyTIbIX Ten"

bubmmoreka [IOK
https://m.edsoo.ru/aecc77cd

Hrorosas KOHTPOJIbHAA pa60Ta

bubmnoreka LIOK
https://m.edsoo.ru/aecc77cd

Hrorosas KOHTPOJIbHAA pa60Ta

bubmnoreka LIOK
https://m.edsoo.ru/aecc77cd




[ToBTOpenue, obodIeHNE U Bbubmmoreka LJOK
CHCTEeMATH3AIHsI 3HAHUH https://m.edsoo.ru/aecc77cd
Hcropus passutus Bbubmmoreka LJOK

CTEpPEOMETPUH KaK HAyKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/aecc77cd

Hcropus pa3sutus
CTEpPEOMETPHUH KaK HAyKHU U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

bubaunoreka LIOK
https://m.edsoo.ru/aecc77cd

Hcropus pa3sutus
CTEpPEOMETPHUH KaK HAYKHU U €€
POJIb B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

Hcropus pa3sutus
CTEpEOMETPHUH KaK HAyKHU U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd

Hcropus pa3sutus
CTEpEOMETPHUH KaK HAyKHU U €€
POJb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

bub6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

Hcropus pazButus
CTEPEOMETPUM KaK HAyKH U €€
POJb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

bu6mmoreka IJOK
https://m.edsoo.ru/aecc77cd

Hcropus pazButus
CTEPEOMETPUH KAK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH>XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

bubmmoreka IJOK
https://m.edsoo.ru/aecc77cd




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YYHEHUKA

JI.C. Atanacsu, B.®. byry3os, C.b. Kagomues, 3.I". [lo3usxk, JI.C. Kucenesa. I'eomerpust

(6a3oBbIi 1 yryOneHHbIH ypoBeHb). 10-11 kmaccel. YueObuuk. Mocksa. «I[IpocBemenuey.

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET
https://resh.edu.ru/

https://academy-content.apkpro.ru/ru

http://www.fipi.ru - ®UIAU

https://m.edsoo.ru/8al424bc - budnuoreka [{OK



https://academy-content.apkpro.ru/ru​‌‌​
https://m.edsoo.ru/8a1424bc

