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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcss OAHMM U3 0a30BBIX KypcOB Ha YPOBHE CpEIHEro oOLIero
00pa30oBaHus, TaK Kak 00eCIeunBaeT BO3MOKHOCTh U3yUEHMS JUCLIUIUIMH €CTECTBEHHO-HAY4YHOM
HAIPaBJIEHHOCTH U MPEAMETOB I'yMaHHUTAapHOro LHUKJIA. IIOCKOJIBKY JOrM4ecKoe MBIIIIEHHE,
dopmupyeMoe TMpH H3y4EHHH OOYYAIOIIMMHUCS TOHATHUHHBIX OCHOB TE€OMETPHH, IMpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMU ILIENOYKHU JIOTMYECKMX YTBEPXKIEHUH HpU pELIeHUU
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M ONPOBEPraTh THIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YACTHOCTU (U3NYECKUX
3aja4.

Ilenb ocBOeHMsI MporpaMMbl ydeOHOro kypca «l'eoMmerpusi» Ha yriyOJ€HHOM YpOBHE —
pasBUTHE WHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOy4YarOUIMXCS NpPU HM3YYEHHH TI'EOMETPUH, Kak
cocTaBJIsAIOLIeH mMpeaMeTHON ob6nactu «MaTtematuka M HH(pOpMaTHKa» uepe3 obecrneueHue
BO3MOXXHOCTH INPHOOPETEHUSI U HUCIOJIb30BaHUS OoJiee IIYOOKHX T€OMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, M HEOOXOMUMBIX /ISl YCHEIIHOTO MPO(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMu Kypca Fr€éOMETPUN Ha YIiayOJIEHHOM YPOBHE, PaCIIUPSIOIIUMHU
Y YCUJIMBAIOUIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCSL:

pacupeHue NpeICTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOI KyJIbTYpbl U (hopMupOBaHHE
0CO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPY’KAIOIIUM MUPOM;

(dbopMHUpOBaHKE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (DUTypax Kak O BaXKHEUIIHX
MaTeMaTUYECKUX MOJIEJISAX, IO3BOJISIOLIUX ONKCHIBATh U U3Y4aTh pa3HbIE BJICHUS OKPYKAIOIIETO
MUpa, 3HaHUE MOHATUIHOTO amnmnapara no pasjeny «CrepeoMeTpus» yueOHOTo Kypca FreOMeTpuH;

(dbopMHpoBaHUE YMEHMS BIaJI€Th OCHOBHBIMHU IOHITHUSMU O IPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (GOpMyl M YMEHUE HMX HPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha dYepTekaxX, MOJENIAX M B pEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BpalleHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOIEIIN;

dbopMupoBanue ITOHUMAaHUs BO3MOKHOCTH AKCHOMAaTH4YECKOTO IIOCTPOCHHUS
MaTeMaTHYeCKuX Teopuil, (GopMuUpOBaHME MOHMMAHHUS POJIM AKCMOMATHKU TpPU HPOBEIECHUU
pacCyKICHUN;

dbopMUpOBaHHE YMEHMs BIAJETh METOJAaMH J0Ka3aTeIbCTB W AJITOPUTMOB PpELICHMUS,
YMEHUS HX MPUMEHATh, IPOBOJNUTH JIOKA3ATEIbHBIE PACCY)KICHHS B XOJE€ PEIICHHS
CTEpEOMETPUYECKUX 337ady M 3aJad C [PaKTHYECKUM COAep)KaHueM, (HopMupoBaHHe
OpPEICTaBICHU O HEOOXOJUMOCTH JIOKA3aTeNbCTB MpPU OOOCHOBAHMM MaTEMaTHUYECKUX
YTBEP>KJICHUM U POJIM AaKCMOMATHKH B IIPOBEICHNUH JIEYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, MO3HABATENbHOM aKTUBHOCTH, MCCIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUs, UHTEpECa K U3YyYEHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUU: YMEHHUs
pacro3HaBaTh MPOSIBIIEHUS] TEOMETPUUECKUX MOHITHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTYyallUIX W TPU HU3YYEHUH JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAIbHBIX CHUTYallUi, HCCIIEIOBAHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JIyYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMH COZIEpKaTENIbHBIMU JIMHUSAME yueOHoro Kypca «['eomerpusi» B 10-11 xmaccax
ABIAIOTCS: «lIpsiMBIe M TUIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHUKN», «Tena BpamieHus»,
«BeKTOpbI ¥ KOOPIMHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMETHh ONEPUPOBATH MOHITHSIMU,
pElIeBaHTHBIMH T€OMETpHH Ha yriay0iaéHHoOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTelbHbIM JIMHUSAM ydeOHOro Kypca, a (OpMHUpPOBAHHME JIOTHUYECKUX YMEHUI
pacrnpezensercss He TOIbKO MO COJepKaTeIbHBIM JIMHUSIM, HO ¥ 110 ToAaM oOyuenus. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM ocBoeHusi denepanbHoil padoueit
IPOTPAMMBI, pacripeieIEHHBIM 110 TOfaM 00Y4EHHs1, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOIIpOcaM o0ydaromirecs oOpaliaiich HEOAHOKPATHO. ITO
MO3BOJIIET  OPraHMU30BaTh  OBJIAJICHME T'C€OMETPHUUYECKMMM TMOHATHSIMH W HaBBIKAMH
MIOCJIEIOBATEIBHO M TOCTYNATEIbHO, C COOJIOACHUEM HPUHIUIA MIPEEMCTBEHHOCTH, @ HOBBIC
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN 00YJatOUINXCsl, PACIIHPSS
U yriyonss e€, o0pa3ys NpouHble MHOKECTBEHHBIE CBS3H.

[Tepexoxa K U3y4SHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE ITO3BOJISIET:

co3math ycnoBus s nuddepeHmuanud  00y4eHHUs, IMOCTPOSHUS WHIAMBHIYaTbHBIX
o0pa3oBaTeNbHBIX MporpammMm, oOecrneyuTh YriayOnéHHOe M3yuYeHHE TeOMETPUU  Kak
cocrapisitolleil yuebHoro npeamera «MaTemaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOIDKCHHIO M3YyYSHHsS MAaTeMaTHKU ¢ y4ETOM BbIOOpa
Oynymeit mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIMMM H TPOQeCCHOHATHHBIM
o0OpazoBaHHEM.

Ha uzydenue yuebHoro kypca «I'eometpusi» Ha yrinyOonéHHoM ypoBHE oTBoauTcs 204 yaca:

B 10 xmacce — 102 gaca (3 yaca B HeZeII0),

B 11 xiacce — 102 vaca (3 yaca B HeZIeITi0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B MIPOCTPAHCTBE

OcHoBHbIE NMOHATUS cTepeoMeTpur. Touka, npsmas, MI0CKOCTh, NpocTpaHcTBo. IlonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TapalIeIbHbIE U
cKpeuuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbIxX. [lapamienbHOCTb NPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IAapaJUICIbHBIE MPsAMbBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
OpSIMBIX, NapaUIeJIbHOCTh HOpsMOM M Iiockoctu. [lapamnensHoe M LEHTpanbHOE
IPOEKTHPOBaHUE, n300pakeHne Gpuryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO MPOSKTUPOBAHUS.
N3o0pakenne ¢uryp B mapauieaIbHON MPOEKIUH. YTIIbI C COHAPABICHHBIMUA CTOPOHAMH, YOI
MEXIy NPsSAMBIMUA B IIPOCTpaHCTBE. [lapamnesnbHOCTh IUIOCKOCTEN: MapajulesIbHbIE INIOCKOCTH,
CBOMCTBA MapajuleNbHbIX MI0cKocTel. [Ipocreiimume npocTpancTBeHHbIE (GUTYpBI HA TNIOCKOCTH:
TETpa’aAp, NapaJIICNICINIIE], TIOCTPOCHNUE CEYCHU .

[lepieHOUKYIAPHOCTE OPSIMOM M IUIOCKOCTH:  INEPHEHIMKYISApHBIE IpsMbIE B
IIPOCTPAHCTBE, IIPSAMBIC IIapajuIelIbHbIE M IEPIEHIUKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYJIIPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMA O MPAMON NMEPIEHUKYIISIPHON IIJIOCKOCTH.
OproroHanbHoe NpoeKkTupoBaHue. llepneHAuKyasp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, HPOEKIUs (UIYypbl Ha IUIOCKOCTb.
[TeprnieHAUKYJIAPHOCTD IUIOCKOCTEW: IPU3HAK NEPIEHAUKYISIPHOCTH ABYX ILUIOCKOCTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrabl B IPOCTPAHCTBE: Yo MEXAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHbBIN YTOJI, TUHEUHBINA
yroJl JBYIPaHHOTO yria. TpéXrpaHHeli M MHOrorpaHsHsle yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bubl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yrosbHas npusma, npsmas
M HakJIIOHHas Tpu3Mbl, OOKOBas M TOJHAs MOBEpXHOCTh npu3Mbl. [lapannenenunen,
IIPSMOYTOJIBHBIM MapajulelIeNuNe] W ero cBoicTBa. Kparwalimme myTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema IIudaropa. Ilupammpa: n-
yrojibHasi MUpaMua, MpaBUIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U GOKOBBIX IpaHeil
MpaBUIBHOM mNHpaMubl. IIpaBuibHBIE MHOTOIpDaHHMKH: NPAaBWIbHAs IpU3Ma W IMPAaBWIBHAS
NUpaMu/Jia, MpaBUiIbHAS TPEYTroIbHAs MMpaMKia U MpaBUIbHBIN TeTpalap, kyo. [Ipencrasnenue o
[IPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTadAp, JOAEKAd AP U UKOCAP.

Brruncrienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMO MPU3MBI, TUIOIIA (b OCHOBaHHM, Teopema 0 O0OKOBO
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MApaMUbl, TEOpPEMa O IUIOLAAN YCEUEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHThl CHUMMETPUM IPABWIBHBIX MHOIOIPAaHHUKOB.
CummeTpusi B IPaBUJIBHOM MHOTOTPAaHHUKE: CHMMETpHs MapajulelenuIesa, CHMMETpPUs
MIPaBUJIBHBIX IPU3M, CHMMETPUS NIPABUIILHON TUPAMUIBIL.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHAMPABIECHHBIC U IIPOTUBOIOJIOKHO HAIIPaBJICHHBIE BEKTOPHI. PaBeHCTBO



BEKTOpPOB. [IeHCTBUs C BEKTOpPAMM: CJIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha yncio. CBOMCTBA ClI05KE€HUS BEKTOPOB. CBOMCTBA YMHOKEHHUS
BEKTOpa Ha yucio. [lonsaTHe KOMILTaHapHbIEe BEKTOPHI. [Ipr3HaKk KOMIITIaHAPHOCTH TPEX BEKTOPOB.
ITpaBwiio mapamnenenunena. TeopemMa O pa3ioXKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cucrema koopauHatr B npoctpaHcTBe. KoopanHatel BekTopa. CBs3b
MEXJy KOOpJMHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTol Mexay BekTopamu. CkalsipHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[ToHATHS: UMIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, chepuueckas
IIOBEPXHOCTb, 00pa3yrollye MNoBepxHocTel. Tena BpaleHus: HUINHAP, KOHYC, YCeUEHHBINA KOHYC,
cdepa, map. B3anmuoe pacronoxkeHue chepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpaleHus Ha MIockocTu. Pa3BépTka muuuapa u konyca. CuMmmMerpust cepsl
U 1Iapa.

O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYrOJIBLHOTO
napajuienenunena u ciuenctsus u3 He€. OO0bEM MpsAMOM M HAKJIIOHHOW MPHU3MBI, LUIMHJpA,
nupamuibl ¥ Konyca. O0bEM 1apa 1 11apoBOro CErMEHTa.

KomOunanmu Ten BpalleHuss U MHOrorpaHHukoB. [Ipu3ma, BOHMcaHHass B IMJIMHJAD,
onucaHHas okojio mwimHApa. Ilepecedenne cdepsl u mapa ¢ miockoctelo. Kacanuwe mapa u
cdepsl MI0cKOCThI0. [oHATHE MHOTOTPaHHUKA, OITCAHHOTO OKOJIO Cephl, chepbl, BIUCAHHON B
MHOTI'OI'PaHHMK MJIM TEJIO BPAILlEHHS.

[Tnomanb MOBEPXHOCTH LMIMHJIpPA, KOHYca, miomans chepsl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomIeHHEe O00BEMOB, IUIOHIAEd IOBEPXHOCTEM MOJOOHBIX  uryp.
[IpeoOpazoBanue monodus, romMoTeTus. PemieHue 3amady Ha IJIOCKOCTU C HCIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedeHnit MHOTOTPAaHHUKOB U TEJI BPAlllEHUs: CEYeHUs LUINHpa(IapaeabHoO
U TEPHEHIUKYISIPHO OCH), CEYeHHUs] KOHyca (MapajielbHble OCHOBAHUIO U MPOXOMSIIUE Yepes3
BEpILMHY), CEUYEHUs LIapa, METOAbl IMOCTPOCHUS CEYEHHI: METOJ CIIEJJOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BexkTOpbl M KOOPANHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepannuy HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHMs. l[IpsmoyrospHas cucrema KOOpAWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mo 6aszucy. KoopanHaTHO-BEKTOPHBIN METOJ MpH
pEIIEHNN T€OMETPUYECKUX 3a/1a4.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtobOpaxkenus. [[Bmwkenuss u paBeHCTBO ¢(uryp. OOmume
CBOMCTBa JABW)XKEHHUH. Buapl ABMKEHMI: NapauieibHBIA INEPEHOC, LEHTPAJIbHAs CHUMMETpHSI,
3epKajbHask CHMMETPHS, IOBOPOT BOKPYT npsimoit. [IpeoOpa3oBanus nmonodus. Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBINA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpazkiaHckoe BOCIIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIeCTBa, MPEACTABIEHHE O MaTeMaTHYEeCKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHH, MPOLEAYp TPa)ITaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI M JPYroe), YMEHHE B3aUMOCHCTBOBATH C COLMAJIHHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHHE:

c(OpMUPOBAHHOCTh POCCUMCKON IPa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOAILIEMY POCCUIMCKOM MaT€éMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUMCKOW MAaTeMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3THUX JOCTUKEHUU B
JIpYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHICKOrOo  Hapoaa, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMSI, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KECHUM HAyKHM W JEATEIbHOCTBIO YYEHOrO, OCO3HAHME JIMYHOTO BKJIAJNA B IOCTPOCHUE
YCTOHYHBOTO OYyIyIIEro;

4) 3cTeTnvecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUYAsl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PACCyKIEHHI, BOCHIPUMMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢puznyeckoe BoCMUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHUECKHUE 3HAHMS B MHTEpecax 37J0POBOTO
u Oe3omacHOro obpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (3710pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUH U OTAbIXA, peryisipHas (pu3nueckast akTUBHOCTb),
¢du3nyecKoe COBEPUICHCTBOBAHUE IIPH 3aHITUSIX CIIOPTUBHO-030POBUTEIBLHON JESATEIbHOCTbIO;

6) TpyaoBOe BocUTaHMeE:

TOTOBHOCTb K TPYAY, OCO3HaHHWE LIEHHOCTU TPYAOJIIO0US, MHTEPEC K PAa3IUYHbIM chepam
npoeccCuoHaNbHOM JEesITeIbHOCTH, CB3aHHBIM C MaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpINIaTh OCO3HAHHBIA BBIOOp Oyaymiel mTpodeccCuu W pean30BbIBATH COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUN
MPAKTUYECKHX 3a7]ad MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) 3KOJIOTHYECKOEe BOCIIMTAHME:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpPhl, TOHMMAaHHUE BIUSHUS COLUAIHHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHME IPHUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHUE
IJ100aJIbHOTO XapaKTepa dKOJIOTMUECKUX MPo0sieM, OPUEHTAlIHsI Ha TPUMEHEHHE MaTeMaTHUeCKUX
3HAHW JJIs pEIIeHUs 3a71a4 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl, INIAHUPOBAHUE MTOCTYITKOB U OIICHKU
MX BO3MOXHBIX MTOCJIEICTBUI JIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHNS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIICCTBEHHOHN MPAaKTUKH, MOHUMAHHE MATEeMaTUYeCKOW HayKH Kak cepbl



YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3BUTHsS U 3HAYUMOCTH I Pa3BUTHUS LIMBUIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBJIATH IIPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAJbHbIE Y4eOHbIE JeiiCTBUS

ba3oBble JJoruueckue aAeMcTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXKIy TOHATHUSAMH, (DOPMYIHpPOBATH ONPEACIICHHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MpH3HAK KilaccUu(UKAIMKM, OCHOBAaHHUS Ui OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaTH W MPEOOPa3OBBIBATH CYXKICHHUSA: YTBEPAUTEIBHBIE H
OTpHUIIATEINIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBIIAITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NMPOTHBOpPEYHUs B (akrax,
JNAHHBIX, HAONIOJACHUSAX W  YTBEPXKACHUAX, TMpeAyiaraTb KPUTEPUH ISl BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJbI C HMCIHOJIb30BAHUEM 3AaKOHOB JIOTWKH, JE€AYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKICHUMN (MIPSMBIC U OT
MPOTUBHOTO), BBICTPAUBATh ApPryMEHTAIMIO, TMPUBOJUTH TMPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BBIOMPATh HaNOOJIee MOIXO AN C YIETOM CAaMOCTOSTEIBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE JeiiCTBUS:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIIEI0OBATEIbCKHI HHCTPYMEHT MO3HAHUS, (DOPMYIUPOBATh
BONPOCH], (DUKCHPYIOIIHE MPOTUBOpPEUne, MpoOdIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIMIO0, MHCHHE,

MPOBOJUTH  CAMOCTOSITEIbHO  CINIAHMPOBAHHBIA  DKCIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXTy 00BEKTaMU, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 0OOOIICHHUS ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYyYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndgopmanmeii:

BBISBJISITH JeUIUTH MHPOPMAITIH, JAHHBIX, HEOOXOJUMBIX ISl OTBETa HA BOIIPOC H IS
pELIeHUs 3aa4H;

BHIOMpAaTh HMH(POPMAIMIO W3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIW3UPOBATH,
CHCTEMaTHU3UPOBaTh W WHTEPHPETHPOBATH WHOOPMAIMIO pPA3TUYHBIX BUIOB #  (Hopm
MPE/ICTABIICHHUS;

CTPYKTYpPUPOBaTh HH()OPMALINIO, TIPEJCTABIAT €€ B Pa3THYHBIX (hOpMax, HILTIOCTPUPOBATH
rpaduvecKy;



OIICHUBATh HAAE&KHOCTh WH(GOpPMALMA IO CAMOCTOSTENIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUSIMH U IEISIMH
OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHUS 110 X0y PELIeHUS 3a/1a4l, KOMMEHTHPOBATH MTOJIyYE€HHBIH pe3ysbTar;

B X0/ 00CY>JACHHUsI 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXK1aeMOI TeMbI, IPOOIEMBbI,
perraemMoii 3ajaud, BbICKA3bIBaTh HJCH, HAllEJIEHHBIE HA MOUCK PEIICHHs, COMOCTABISAThH CBOU
CYXKICHHS C CYKICHHUSIMH JAPYTUX YYACTHUKOB JHAIIOTa, OOHAPYKUBATh PA3IUYUE U CXOJICTBO
MO3UIUH, B KOPPEKTHOH popme hopMynHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTABISTh PE3YyJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTA, HCCICAOBAHUS, IMPOEKTA,
CaMOCTOSITEIILHO BBIOMPATH ()OPMAT BBICTYIICHUS C YIETOM 3a]1a4 MTPE3ESHTAIIMH U OCOOCHHOCTEH
ayJUTOPHUHU.

PeryasiTuBHble YHHBepcaJbHbIe YUeOHbIe AelicTBUS

Camoopranu3amnus:

COCTaBJIAITh IUJIaH, QJITOPUTM PEIICHUS 3a7a4d, BBIOMpATh CIOCOO pemieHus ¢ y4ETOM
MMEIOIIMNXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHHUH ¢ yu€TOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJICKT:

BJIAJICTh HABBIKAMU MO3HABATEIBHOU pehIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX ICUCTBUH U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YyJIbTATOB, BIAJAECTh CIIOCOOAMU CaMOTPOBEPKH,CAMOKOHTPOJIS
mpoliecca U pe3ynbTaTa peleHns MaTeMaTUYeCKOM 3a1auu;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH pPELICHUH 3a7aud, BHOCHTH
KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX, HAMJICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yIbTaTa IENH U YCIOBUSIM, OOBSICHITh IPUYHUHBI TOCTHXKEHUS
WM HEIOCTHKEHHUS pe3yJbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OILICHKY
NPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMMATh M UCIOIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOW pabOTHI MpU
pemieHnr y4eOHBIX 3a7ady, NPUHUMATH I[€1b COBMECTHOM [ESATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmpenensTh BUABI padOT, JOTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0O0CYyXkIeHUS, OOMEH MHEHUN, «MO3TOBBIC
ITYPMBD) U HHBIE), BBITIOIHATEH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH CBOU ICUCTBUS C IPYTUMH
YJIeHaMH KOMAaHJbl, OIICHUBAaTh KAadeCTBO CBOEro BKJIaJa B OOMIMNA TMPOAYKT IO KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI
K xonny 10 kjacca obyyaronuiics HayduTcs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSMHU CTEPEOMETPUH NIPU PEILICHUHU 33]a4 U
IPOBEICHUN MaTEMAaTUYECKUX PacCyXICHUH;
® [PUMEHSATH AKCUOMBI CTEPEOMETPUU U CJICICTBUS U3 HHUX TIPH  PEUICHUH
reOMETPUYECKHUX 33/1a4;



KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBS3aHHBIMU C YTJIAMHU B MPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKIY MIPSIMOI U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMU C MHOTOI'PaHHHKAMU;

CBOOOJHO pAcIO3HABAaTh OCHOBHBIC BUBl MHOTOTPAHHHKOB (IIPU3Ma, MHpaMUa,
MIPSIMOYTOJIBHBIN TTapajuieenune, Kyo);

KJIACCHU(UITUPOBATH MHOTOTPaHHUKH, BEIOWPasi OCHOBAHUS IS KIIACCU(PUKAIUY;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3aHHBIMU C CEYCHHEM MHOTOI'PAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MApAJUIeIbHOE, IIEHTPAIbHOE U OPTOTOHAIBHOE MMPOSKTUPOBaHKUE GUTYp Ha
TUIOCKOCTh, BBITTOJIHATH N300pakeHus (PUTyp Ha IIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3jMYHBIMH METOJAMH, BBITOJIHATH (BEIHOCHBIC)
TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOMQJAM TOBEPXHOCTEH MHOTOIPAHHUKOB (TMpU3Ma, THpPaMUIA),
TEOMETPHUYCCKHX TeJI C IPUMEHEHUEM OpMYIT;

CBOOOHO OMEPUPOBATH OHITUSIMH: CHMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI,

CBOOOJTHO ONIEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIIMMHU BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HaJl BEKTOPAMU;

pemiath 3aJa4u Ha JIOKa3aTelIbCTBO MAaTEMATHYECKUX OTHOIICHWH W HaXOXICHUE
TCOMETPHUSCKAX  BEJIMYMH, TIPUMCHSS M3BECTHBIE METOJbI TNPU  PEIICHUU
MaTeMaTHYECKUX 3a7a4 MOBBIIIIEHHOTO ¥ BRICOKOTO YPOBHSI CIIO’KHOCTH;

MPUMEHSTH MMPOCTEHIIIIE MMPOTPAMMHEIC CPEICTBA U AJIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKHX 3a/1a4;

U3BJIEKATh, TPEOOPA30BBIBATH M MHTEPIIPETUPOBATH HHPOPMAITUIO O POCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX;

MIPUMEHSITH MTOJTYYCHHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATH U AaHAJTM3UPOBATH PEATbHBIC
CUTyallud, TPUMEHATh W3yUYEHHBIE TIOHATHS B TMpoOIlecce TMOWCKA PpeIICHUS
MaTeMaTHu4ecku CHOpPMYIUPOBAHHON MPOOIEMbI, MOJECTUPOBATh PEATbHBIE CUTYAINH
Ha s3BIKC TEOMETPUH, WCCIICJOBATh TIOCTPOSHHBICE MOJEIN C HCIIOJIb30BAHHEM
TeOMETPHYECKUX TIOHATHI U TeOpeM, aImapara ajreOpspl, peraTh NPaKTHYESCKHE 3a1a4H,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYCCKUX BEIIMYHNH;

UMETH MPECTABIICHUS 00 OCHOBHBIX dTalax pPa3BUTHS T€OMETPUH KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K xonny 11 kjiacca obydaronuiicss Hay4uTcs:

CBO60}1HO ONneprupoOBaAThH MOHATHAMHU, CBIA3AaHHBIMHA C III/IJ'II/IH}IPH‘-I@CKOﬁ, KOHUYECKON M
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOTyYCHUS;

OIIEPUPOBAThH TOHATUSIMH, CBS3aHHBIMU C TEJIaMHU BPALICHUS: IMIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacno3HaBaTh Tena BpalleHus (LIWIMHAP, KOHYC, cdepa u map) u 0OBICHATH CIIOCOOBI
MOJIYYCHHA TCJI BpallICHU A,

KJTacCU(HUIUPOBATh B3aHMHOE PACIIONIOXKEHHE CEPBI U IIIOCKOCTH;



BBIUUCIIATh BEJIUYMHBl JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHHs, OOBEMBI U
IUIOLIA/IM MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIIECHUS, FEOMETPUUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTEPUPOBATh MOHITUAMH, CBI3aHHBIMH C KOMOMHALMSAMH TEJ BPALICHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONUCAHHBIA OKOJIO Cepsl,
cdepa, BiMcaHHast B MHOTOTPAaHHUK HJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOIICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOTOOHBIX
TeJI;

n300pakaTb H3ydyaemble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEkKHU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUECHUS TEI
BpalllCHUs;

U3BJIEKaTh, UHTEPIPETUPOBATH U IPe0OPa30BbIBATH MH(YOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (purypax, npeicTaBlIeHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITOJIHATH ONEPALIUU HaJl BEKTOPAMU;

3aJ1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT;

peliaTb TeoOMETpPUYECKHE 3a/Jadd Ha BBIYMCICHHME YIJIOB MEXAY HPSIMBIMH U
IUIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUI OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A IIPU PELIECHUN;

CBOOOIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C JIBUKEHUEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JBH)KCHUIA;

BBINOJIHATh HM300pa)KEHWsT MHOTOIPAaHHUKOB M TeJl BpallleHUs IpH IapaieIbHOM
NIEPEHOCE, LIEHTPAIIbHON CUMMETPHUH, 3€pKaJIbHONW CHUMMETPHH, NP IOBOPOTE BOKPYT
psIMOH, peoOpa3zoBaHus MOJ00US;

CTPOUTH CEUEHHsI MHOTOTPAHHUKOB U TeJl BPALLCHUS: CEUYSHHs LMIMHAPA (apayiesIbHO
U TEPIEeHIUKYIISIPHO OCH), CEYEHUsI KOHYca (MapasiebHble OCHOBAHHUIO U IMPOXOISIINE
yepes3 BEpIIMHY), CEUSHHUS 11apa;

WCIIOJIb30BaTh METOABl IOCTPOEHUSI CEUEHUMH: METOJ CJIEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO/]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKACHHUS;

OPUMEHSTh TreoMeTpuueckue (akThl I pEUIeHHs CTEPeOMEeTPUUYECKHX 3ajad,
IPEJTOJIaratoliuX HECKOJIbKO IIaroB PEIIeHUs, €CJIM YCIOBUS NMPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOU (hopme;

pemaTh 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEeMaTHYECKHX OTHOLIEHHM M HaxOXICHHE
F€OMETPUUYECKUX BEIUYUH;

IPUMEHSTH IPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPH
pEeIIeHNN CTePEOMETPUUECKHX 3a/1aY;

IPUMEHATh IIOJY4YEHHbIE 3HAaHUS Ha I[IPAKTHUKE: CPaBHUBAaTh, AHAIU3UPOBATH W
OILICHUBATh pPeajbHbIe CUTYAllH, IPUMEHSATh U3y4YeHHbIEC TIOHATHUS, TEOPEMBI, CBOWCTBA
B IIpollecce IIOMCKa pEeIIeHUs MaTreMaTH4ecku CcGOPMYIMPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBAaTh PEaIbHbIE CUTYallMH HA A3BIKE F€OMETPUH, UCCIEA0BATh TOCTPOCHHBIE
MOJIENIN C UCMOJIb30BAHUEM T€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara ajaredpsl,
pelaTh IPaKTUYECKUE 3a]]a4H, CBSI3aHHBIE C HAX0XKIEHUEM I€OMETPUUECKUX BEIUYUNH;
UMETb IPEACTABICHUS 00 OCHOBHBIX JTaNax pa3BUTHI T€OMETPHH KaK COCTABHOM 4acTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KonTpoabHbie
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
I'opoxckoit mopran
1 [ToBTOpenue Kypca reomerpun 9 Kiacca ) 1 JTUCTAHIIMOHHOTO O0YYEeHHUSI
https://do2.rcokoit.ru
I'oponckoit mopran
2 BBeneHue B crepeomMeTpuio 18 1 JTUCTAHIIMOHHOTO O0Y4YEeHHUS
https://do2.rcokoit.ru
I'opoxckoit mopran
B3anMHOe pacniosiokeHue NpsIMbIX B
3 6 1 JTUCTAHIIMOHHOTO O0Y4YEeHHUSI
IPOCTPAHCTBE .
pocip https://do2.rcokoit.ru
. I"'opoxackoit mopran
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B
4 oCTDAHCTEE 8 JUCTAHIIHOHHOTO O0YYCHHSI
N HCTB .
poctp https://do2.rcokoit.ru
I'opoxckoit mopran
[lepneHAUKyYISIPHOCTD MPSMBIX U
5 . 20 JIMCTAHIIMOHHOTO OOYYEeHHUS
IUIOCKOCTEN B IPOCTPAHCTBE .
pocTp https://do2.rcokoit.ru
I'opoxckoii moprain
6 Vil 1 paccTosHUS 16 1 JUCTaHIIMOHHOTO 00Y4YEeHHUSI
https://do2.rcokoit.ru
I'oponckoii moprain
7 MHororpaHHuKu 7 1 JUCTaHIIMOHHOTO 00Y4YEeHHUSI
https://do2.rcokoit.ru




['opoxackoit mopran

8 BekTopbl B mpocTpaHCTBE 10 JIMCTAHIIMOHHOTO OOYYCHHS
https://do2.rcokoit.ru
9 HOBTOPCHI/IC, 0000IIIeHUE U CHCTEMAaTH3aIUs 10
3HAHUH
10 PesepBHbIe yachl 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KoumnuectBo yacoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne n/m KoHTpoJbHbIe
MPOrpaMMblI Bcero odpa3oBaTebHbIE pecypchl
padoTshI
I"'opoxackoii mopran
1 AHaUTHYECKass TEOMETPHUS 15 1 JTMCTAaHIIMOHHOTO 00y4eHUs
https://do2.rcokoit.ru
r o
[ToBTOpeHmE, 0000MIICHIE U OPOACKOH HopTal
2 N 15 1 JTMCTAaHIIMOHHOTO 00yUYeHUs
CUCTEMAaTH3aIHsl 3HAHUHA https://do2.rcokoit.ru
I'oponckoit moprain
3 O0BEM MHOTOTpaHHUKA 17 1 JIUCTAHIIUOHHOTO O0yYEHHUS
https://do2.rcokoit.ru
I'opoxackoit moprain
4 Tena Bpamenus 24 1 JMCTaHIIMOHHOTO 00y4eHuUs
https://do2.rcokoit.ru
. I'opoxackou nopran
[Tnomaau moBEpXHOCTU U OOBEMBI
5 COVIIEIX Te 9 1 JTMCTAaHIIMOHHOTO 00yUYeHUS
28 https://do2.rcokoit.ru
I'opoackoit nmoprain
6 JIBrokeHUS 5 1 JMIMCTAaHIIMOHHOTO O0y4eHUS
https://do2.rcokoit.ru
7 [ToBTOpenue, 06001IeHE U 17 9
CUCTeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue. [lapamiensHbie TpsIMbIE.
TpeyronpHuKH

I'opoackoit nopran
JUCTAHIIMOHHOTO
00yueHus
https://do2.rcokoit.ru

[ToBTOpenue. OKPy>KHOCTD

I'opoackoit mopran
JUCTAaHIIMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

[ToBTOpenue. YeTplpexyroibHUKN

I'opoackoit mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

IToBTOpenue. Bexkropsl. MeTox koopanHaT

I'opoackoit mopran
JAUCTAaHIITMOHHOI'O
o0ydeHus
https://do2.rcokoit.ru
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[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IUIOCKOCTB, TPOCTpaHcTBO. OCHOBHBIE IIPaBUIIA

["'opoxackoii mopran

JUCTAHI[MOHHOI'O
6 M300paXE€HMs Ha PUCYHKE IIOCKOCTH,
(0oTpe3koB), cepeAHbBI 0byHeHuA
NapauIeJIbHBIX IPSIMbIX , )
P P P P https://do2.rcokoit.ru
oTpe3Ka
["'opoxackoii mopran
[TonsTHSA: nepecekarouuecs MI0CKOCTH,
JUCTAHIIMOHHOT'O
7 nepeceKaroIuecs npsMas 1 mI0CKOCTb;
oOy4deHus
HOJIYTIPOCTPAHCTBO .
yHpoctp https://do2.rcokoit.ru
. I'opoackoit nopran
MHororpaHHuKH, 300paXKeHne NPoCTeHIINX
JMCTaHIIMOHHOTO
8 IPOCTPAHCTBEHHBIX (DPUTYP, HECYLIECTBYIOIIUX
6 00y4eHHUs
00BEKTOB ]
https://do2.rcokoit.ru
o I'opoackoii mopran
MHororpaHHuKH, 300paXKeHne MPOCTEHIINX
JUCTAaHIIMOHHOTO
9 IPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOLIUX 5
oOyueHus
O0BEKTOB )
https://do2.rcokoit.ru
I'opoackoii mopran
10 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUS JUCTAaHIIMOHHOTO
U3 HUX oOyueHus
https://do2.rcokoit.ru
AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEICTBUS I'opoxackoit mopran
1 u3 HuX. CriocoObl 3a/1aHus IPSIMBIX U JTUCTAaHIIMOHHOTO
MJI0CKOCTEH B mpocTpancTBe. OO003HAUCHHS o0ydeHus
OPSMBIX U IUIOCKOCTEH https://do2.rcokoit.ru
. I'oponckoit mopran
N306paxeHne cedeHuit mupamMuibl, Kyoa u oz p
. JTUCTAaHIIMOHHOTO
12 MPU3MBIL, KOTOPBIE IPOXOAST Yepe3 ux péopa.
oOydeHus

N306paxeHue nepeceyeHus Noay4eHHBIX

https://do2.rcokoit.ru




IJIOCKOCTEN. PackpalnBaHue NoCTpOCHHBIX
CEUeHHH pa3HbIMU LIBETAMU

N300paxenue cedeHuit mupamuibl, Kyoa u
MPU3MBIL, KOTOPBIE IPOXOAST Yepe3 ux péopa.

I"'oposckoii mopTtain

JUCTAHIIMOHHOTO
13 N3ob6pakenue nepeceyeHus MoTyIeHHBIX 5
. 00yueHus
I1I0CcKOCTeN. PackpaminBanue MoCTpOEHHbBIX i
. P P https://do2.rcokoit.ru
CEUeHHH pa3HbIMH LIBETAMU
N300pakeHne ceueHuit mupaMuibl, Kydoa u .
B I'opoackoit mopran
HPU3MBbI, KOTOPbIE TPOXOAAT Yepe3 Ux peopa.
JUCTAHI[MOHHOT'O
14 N306paxkenue nepecevyeHns MOIy4eHHBIX 5
o o0OyueHus
10cKocTel. PackpaninBanue mocTpOEHHbBIX .
. P P https://do2.rcokoit.ru
CEUeHHH pa3HbIMH LIBETAMU
I'opoackoit mopran
15 Merton ciie1oB U1l IOCTPOEHUS CEUEHUH. JUCTAaHIIMOHHOTO
CBolicTBa niepece4eHn i NPSIMBIX U INIOCKOCTEN o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit mopran
16 Merton cie10B U1l IOCTPOEHUS CEUEHUH. JUCTAaHIIMOHHOTO
CBolicTBa niepece4eHn NPSIMBIX U INIOCKOCTEN oOyueHus
https://do2.rcokoit.ru
o I'oponackoit mopran
[TocTpoenue ceueHuii B nupamu/ie, Kyoe mno
. . JTUCTAaHIIMOHHOTO
17 TpéM TOoukam Ha peopax. Co3zmanne BHIHOCHBIX 5
. o0yudeHns
yepTexel U 3aMuch M1aroB MOCTPOSHUS .
p p https://do2.rcokoit.ru
. I'opozckoit mopran
[TocTpoenue ceueHuii B nupamuie, Kyoe mno
. . JTMCTAaHLIMOHHOTO
18 TpéM ToukaMm Ha p€opax. Co3gaHne BHIHOCHBIX
00yueHus

qepTe>1<e1‘/'I M 3aIMCh IaroB MOCTPOCHU A

https://do2.rcokoit.ru




[TocTpoenue ceueHuii B mupamue, Kyoe mo

["'opoxackoii mopran

. n JUCTAaHIIMOHHOTO
19 TpéM TOuKaM Ha pédpax. Co3/1aHNE BEIHOCHBIX 5
. o0OyueHus
YepTeKEW U 3alUCh I1aroB MOCTPOCHUS .
P P https://do2.rcokoit.ru
. ["'opoxackoii mopran
[TocTpoenue ceuenuii B nupamue, Kyoe 1o
. n JUCTAHIIMOHHOTO
20 TpéM TOuKaM Ha pédpax. Co3/1aHNE BEIHOCHBIX 5
. 0o0yudeHns
YepTEeKEH U 3allUCh 1aroB OCTPOCHUS .
p P https://do2.rcokoit.ru
I'opoxackoit mopran
[ToBTOpenue nuanumerpuu: Teopema o
JUCTAaHIIMOHHOTO
21 MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
oOy4deHus
TPEYrOJIbHUKOB .
peyt https://do2.rcokoit.ru
[ToBTOpenue mnanumerpun: Teopema MeHenasl. IN'oponackoit mopran
99 PacueTsl B ceueHUsAX Ha BBIHOCHBIX YEPTEXKAX. JUCTAaHIIMOHHOTO
HcTopus pa3BuTHs IIIaHUMETPUU U o0y4yeHus
CTepeOMEeTpUHr https://do2.rcokoit.ru
I'opoackoit nopran
93 KonrtponbHas padora "AKcHOMbI JUCTaHIIOHHOTO
crepeomerpun. Ceuenus" 00y4eHHUs
https://do2.rcokoit.ru
B3anMHOE pacniosiokeHUe NpsIMbIX B I'opoackoii mopran
24 npocTtpancTBe. CKpelnBaromuecs npsiMble. JTUCTAaHIIMOHHOTO
[Ipu3Haku cKpemmBarOMUXCS NPSIMBIX. o0y4yeHus
[MapannensHble MPsIMBIE B POCTPAHCTBE https://do2.rcokoit.ru
TeopeMa 0 CyIecCTBOBAHUM U €IMHCTBEHHOCTH I'opoackoii mopran
o5 IPSAMOM NapaJJIeIbHOW JAHHON MPSIMOM, JUCTAHIIMOHHOI'O
MIPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE o0y4yeHus

JIeXallen Ha JaHHOW npsiMoit. Jlemma o

https://do2.rcokoit.ru




MNEPCCCUCHUHU MAPATIJICIIbHBIX ITPAMBIX
INJIOCKOCTBIO

[TapamnensHOCTD Tpex npsMbIX. Teopema o

["'opoxackoii mopran

) JUCTAaHIIMOHHOTO
26 TpEX MapajuieabHbIX OIpAMbIX. Teopema o
o0y4eHus
CKPCILHUBAIOIHUXCA HPAMBIX https://do2.rcokoit.ru
[TapannensHoe npoekTupoBanue. OCHOBHbBIE I'opoxackoit mopran
97 CBOWCTBA MapaJuIeIbHOIO POEKTUPOBAHMUSL. JUCTAHI[MOHHOT'O
N300pakeHue pa3HbIX GUTyp B apauieabHON o0y4yeHus
IPOCKIUH https://do2.rcokoit.ru
I'opoackoit nopran
lenTpanpHas mpoekuus. Yroi ¢
JUCTAHIIMOHHOTO
28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJ MEXIY
00yueHus
IPSMBIMU .
P https://do2.rcokoit.ru
I'opoackoit mopran
3aauM Ha 10Ka3aTeIbCTBO U UCCIIEJOBAHUE,
JUCTAaHIIMOHHOTO
29 CBSI3aHHBIE C PACIIOIOKEHHEM MIPSIMBIX B
oOy4deHus
IIPOCTPAHCTBE .
poctp https://do2.rcokoit.ru
[TonATHS: mapamIenbHOCTh NPAMOHN U .
I'opoackoit mopran
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
. JUCTAaHIIMOHHOTO
30 NapauIeIbHOCTH MIPSIMON U TUIOCKOCTH.
. . o0y4yeHus
CBolicTBa napamuieabHOCTH IPSIMOK U ) .
https://do2.rcokoit.ru
MJIOCKOCTH
I'eomeTpuyeckue 3a/1a4yn Ha BBIYUCICHUE U TN'oponackoit mopran
31 JI0Ka3aTeNbCTBO, CBSI3aHHBIE C JUCTAaHIIMOHHOTO
NapaJuIeIbHOCTHIO NPSAMBIX U INIOCKOCTEN B o0y4yeHus

IIPOCTPAHCTBE

https://do2.rcokoit.ru




[TocTpoenue ceueHus, NIpOXOIAIIETO Yepes3

["'opoxackoii mopran

JUCTAaHIIMOHHOI'O
32 JAHHYIO TIPSIMYIO HAa YEePTEXKE U MapauieIbHOTO 5
o o .. . 0o0yueHus
pit o TIpsiMoii. PacuéTr oTHOIMEeHMI .
PYTOH Tp https://do2.rcokoit.ru
["'opoxackoit mopran
[TapannenpHast IpoeKLUs, IPUMEHEHUE s
. JTUCTAaHIMOHHOTO
33 MOCTPOCHHUS CEUCHUH KyOa U mapaienenurne/a. 5
00yueHus
CaolicTBa napaienenurnena u mpu3Mbl .
P P https://do2.rcokoit.ru
I'oponackoit mopran
34 [TapannensHbie 10cKoCTH. [Ipu3Haku JTUCTAHIIMOHHOTO
NapajuIeTbHOCTU JBYX IIOCKOCTEH oOy4deHus
https://do2.rcokoit.ru
Teopema o nmapanieabHOCTH U €IUHCTBEHHOCTH I'oponackoit mopran
35 IUIOCKOCTH, MTPOXOASIIEH Yepe3 TOUKy, He JMCTAHIIMOHHOT'O
NPUHAAISKAILYIO TaHHON TNIOCKOCTH U o0y4yeHus
CIIE/ICTBHS U3 HEE https://do2.rcokoit.ru
CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH: O I'oponackoit mopran
3 6 NnapaaijaCJIbHOCTH NPAMBIX MMEPCCCUCHUA ITPHU JAUCTAaHIITMOHHOTI'O
nepeceueH  ABYX MapalieIbHbIX MIIOCKOCTEN o0y4YeHHs
TpeThei https://do2.rcokoit.ru
CaolicTBa napaieabHbIX MIIOCKOCTEN: 00 .
I'opoackoii mopran
OTpE3KaxX NMapaJlyICIbHBIX IMPAMBIX,
, JVCTaHITHOHHOTO
37 3aKJIFOYEHHBIX MEXKIY MapalieTbHbIMU
. oOy4deHus
IUIOCKOCTSIMH; O TIEPECEUEHUH MPSIMOH C ABYMS .
’ P P Y https://do2.rcokoit.ru
napaajaCJIbHbBIMH IIJIOCKOCTAMU
I'opoackoit mopran
[ToBTOpenue: Teopema Iludaropa na P P
JUCTAHIIMOHHOTIO
38 riockoctu. IloBTOpeHrne: TpUTOHOMETPHS
00y4eHHs

MPSIMOYTOJIBHOTO TPEYroJIbHUKA

https://do2.rcokoit.ru




CgoiicTBa Ky0a B MPSMOYTOIBHOTO

["'opoxackoii mopran

39 napaenenunena. Beruuciaenne 1iaMH oTpe3KkoB ig::{i?:immm
B KyO€ U IIPSMOYTOJIbHOM IapaJljIesICIUIIe e https://do2.rcokoit.ru
. ["'opoxackoii mopran
[TepnieHAUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.
40 [Tpu3HaK neprneHAuKyIIpHOCTH NPSIMOHN U ANCTATIHORHOTO
o0y4eHus
HIOCKOCTH https://do2.rcokoit.ru
Teopema o CyI1eCTBOBaHUU U €TUHCTBEHHOCTH I'opoackoit mopran
41 OpSAMOM, IPOXOoAsLIeH Yepe3 TOUKyY JUCTAHI[MOHHOI'O
IPOCTPAHCTBA U MEPIEHAUKYISIPHON K o0y4yeHus
IUIOCKOCTH https://do2.rcokoit.ru
I'opoackoit mopran
42 IT10CKOCTH ¥ IEPIEHIUKYIISIPHBIE UM NPSIMBIE B JUCTAaHIIMOHHOTO
MHOTOTpaHHHUKaX o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit nopran
43 [T1n0cKOCTH U NEPIEHAUKYIIIPHBIE UM NIPSIMBIE B JMCTaHLIMOHHOTO
MHOTOTpaHHHUKaX 00yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
44 [lepnennukynsip u HaknoHHas. [loctpoenune JTUCTAaHIIMOHHOTO
NEPIEHIUKYIIApa U3 TOYKU Ha NPSAMYIO o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit mopran
15 Teopema o Tpéx neprneHauKynapax (mpsmast u JHUCTaHIMOHHOTO
oOparHast) o0y4yeHus

https://do2.rcokoit.ru




["'opoxackoii mopran

46 Teopema o Tpéx nmepneHIUKyIsApax (mpsaMas 1 JMCTaHIIHOHHOTO
oOpatHast) o0y4yeHus
https://do2.rcokoit.ru
["'opoxackoii mopran
JTUCTAHIIMOHHOTO
47 VYros Mexay CKpeluBaOIUMHUCS TPIMBIMU
o0y4eHus
https://do2.rcokoit.ru
I'oponckoit mopTan
48 [Touck neprneHANKYISIPHBIX MPSMBIX C JTUCTAaHIIMOHHOTO
MOMOIIBIO MEPIEHANKYISIPHBIX MJIOCKOCTEN 00yueHus
https://do2.rcokoit.ru
OproronanbHoe npoektupoBanue. [loctpoenue I'oponackoit mopran
49 ceueHMi Ky0a, MpU3Mbl, IPaBUIbHON JMCTAHIIMOHHOT'O
NUPaMU/IbI C TTOMOIIBI0 OPTOTOHATIBLHON o0y4yeHus
POEKIUH https://do2.rcokoit.ru
o I'oponackoit mopran
[Toctpoenue ceuenuii kyoa, mpU3Msl,
N JVICTaHITHOHHOTO
50 NpPaBUIBHON MUPAMUIBI C TOMOILBIO
. oOyueHus
OpPTOTOHAJIBHOW MPOEKINH .
p p https://do2.rcokoit.ru
I'opoackoii mopran
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO
_ JMCTaHITHOHHOTO
51 wiockocTH. [Imockoctu cummerpuii B
OTOrpaHHHUKaX 0byueHHs
MH .
P https://do2.rcokoit.ru
I'opoackoit mopran
59 [Tpu3HaK NepreHINKYISIPHOCTH IPSIMOM 1 JMCTaHITHOHHOTO
IUIOCKOCTH KaK CJIICTBUE CUMMETPHH o0y4yeHus

https://do2.rcokoit.ru




["'opoxackoit mopran

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér JUCTAHIMOHHOI'O
PacCcTOSHUI OT TOYKHU JI0 IUIOCKOCTH 00yueHus
https://do2.rcokoit.ru
["'opoxackoii mopran
54 ITpaBriibHBIE MHOTOTpaHHUKU. Pacuér JUCTAHIIMOHHOTO
PacCTOSHUI OT TOYKHU JI0 IUIOCKOCTH o0yuyeHus
https://do2.rcokoit.ru
I'opoxackoit mopran
Crioco0Ob!l OIyCTUTb MEPIEHAUKYIISAPHIL:
. JUCTAaHIIMOHHOTO
55 CUMMETpUS, CABUI TOUKHU 110 NapaJlIeIbHON
= oOy4deHus
npsIMON .
P https://do2.rcokoit.ru
I'opoackoit mopran
56 CnBur no HenapauieabHON NPSIMON, U3MEHEHUE JUCTAaHIIMOHHOTO
paccTosiHui o0y4yeHus
https://do2.rcokoit.ru
T"'oponackoit mopran
Konrponbnas pabdora "B3anmuoe P P
. JUCTAaHIIMOHHOTO
57 pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTse” 0byHerits
pocTp https://do2.rcokoit.ru
I'opoackoit mopran
[ToBTOpEHME: yron Mexay NpsSMbIMU Ha
JTMCTAaHLIMOHHOTO
58 IJIOCKOCTH, TPUTOHOMETPHUSI B TPOU3BOJIEHOM
0o0yueHus
TpeyrojbHUKE, TEOpeMa KOCHHYCOB .
peyr P 4 https://do2.rcokoit.ru
I'opoackoit mopran
59 [ToBTOpEHME: YTOI MEXY CKPEIIMBAIOIIMMHCS JTUCTAaHIIMOHHOTO
IPSIMBIMU B IIPOCTPAHCTBE o0y4yeHus

https://do2.rcokoit.ru




["'opoxackoii mopran

60 I'eomeTpuueckre MeTOAbI BEIYUCIIEHUS yTiia JUCTAaHIIMOHHOTO
MEXIYy IPSIMBIMU B MHOTOI'PaHHHUKAX o0y4yeHus
https://do2.rcokoit.ru
["'opoxackoii mopran
61 JByrpanubiii yroi. CBOMCTBO JIUHEHHBIX YIJIOB JIMCTAHIIMOHHOT'O
JBYTPaHHOIO yria oOyudeHus
https://do2.rcokoit.ru
I'oponackoit mopran
[lepnienqukynsapHsie IockocTH. CBoOKCTBA JTUCTAHIIMOHHOTO
62 Y yIp
B3aMMHO MEePIEHANKYISIPHBIX JIOCKOCTEH oOy4deHus
https://do2.rcokoit.ru
[Tpu3Hak neprneHIuKyIIpHOCTH TIOCKOCTEHH; I'oponckoit mopTan
63 TEeopeMa O IPSIMO NIEPECEUEHUS IBYX JUCTaHIIUOHHOTO
MJIOCKOCTEH MEePIEeHINKYISPHBIX TPEThEM 0o0yueHus
TUIOCKOCTH https://do2.rcokoit.ru
. I'opoxackon nmopran
[TpstMOyTONBbHBIHN Mapalyienenunen; Kyo; P P
. JUCTAaHIIMOHHOTO
64 WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO 5
oOyueHus
napajuienaenunena .
p https://do2.rcokoit.ru
I'opoackoii mopran
Teopema 0 JuaroHany MpsIMOYTOJIBHOTO JTUCTAaHIIMOHHOTO
65 P pAMOY.
napajuleJIenuIe a U CIEACTBUE U3 HEE o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit mopran
CrepeoMeTpHuueckre U NpUKIIaTHbIE 334U, oA P
MCTaHIIMOHHOTO
66 CBSI3aHHBIE CO B3aUMHBIM PACIIONIOKEHUEM A
oOydeHus

MMPAMBIX U IIJTOCKOCTHU

https://do2.rcokoit.ru




HOBTOpCHI/IeZ CKpCHIUMBAIOIHUECA IIPAMBEIC,

["'opoxackoii mopran

67 IapaJuleJIbHbIC IIOCKOCTH B CTaHJAPTHBIX AHCTATIHORHOTO
oOy4deHus
MHOTOTparHiax https://do2.rcokoit.ru
[Tapa nmapanieabHbIX TIOCKOCTEN HA ["'opoxackoit mopran
68 CKPEILMBAIOIIUXCS IPAMBIX, PACCTOSIHUE MEXKAY JACTaHIMOHHOTO
CKPEILMBAOILIUMHUCSA IPSIMBIMU B IIPOCTBIX 00yueHus
CUTYaIUSIX https://do2.rcokoit.ru
I'opoxackoit mopran
69 Paccrosinie oT TOUKH 10 INIOCKOCTH, JUCTAaHIIMOHHOTO
paccTosiHuE OT MPSAMOU 110 INIOCKOCTH o0y4yeHus
https://do2.rcokoit.ru
. I'opoackoit mopran
Boruncnenue pacCTosHAN MEXIy
70 CKPEIIMBAOIINUMHUCS IPSIMBIMH C TIOMOIIIBIO gg;il:;i(m}mm
HIEPHEHARIYIAPHON ITIOCKROCTH https://do2.rcokoit.ru
TpéxrpaHHslil yroji, HEpaBeHCTBaA JUJIs I'opoackoit mopran
71 TpeXrpaHHbIX yrioB. Teopema [Iudaropa, JUCTAHIIMOHHOI'O
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs oOyueHus
TpEXTPAaHHOTO yriia https://do2.rcokoit.ru
I'opoackoii mopran
79 DeMeHThI chepruiecKoil reoMeTpuu: JTUCTAaHIIMOHHOTO
reoJIe3NYECKUE JIMHUU Ha 3emiie o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit mopran
73 KonTponbhas pabota "Yrisl u paccTostHUS" AMCTAHIIHORHOTO
00yueHus

https://do2.rcokoit.ru




["'opoxackoii mopran

74 Cucremaru3zanus 3HaHUN "MHOTOIrpaHHUK U JACTAHIMOHHOTO
€ro 3JeMeHTH!" o0y4yeHus
https://do2.rcokoit.ru
["'opoxackoii mopran
75 [Mupamuna. Bunel nupamua. IpaBunbHas JUCTAHIIMOHHOI'O
nupamua o0y4eHus
https://do2.rcokoit.ru
I'opoackoit mopran
76 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. JUCTAHI[MOHHOI'O
[TpaBunbHas npu3Ma o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit mopran
77 [Tpsamoii napannenenumnes, IpIMOYTOJIbHBIH JMCTAHIIMOHHOT'O
napauenenunes, Kyo o0y4yeHus
https://do2.rcokoit.ru
I'opoackoit nopran
. JTUCTAHIIIOHHOTO
78 Boinykiblie MHOrorpanHuku. Teopema Ditnepa
00y4eHHUs
https://do2.rcokoit.ru
Brinmykiieie MHOrorpanHuku. Teopema Oinepa. Topoxcioit nopran
79 [TpaBuIibHBIE U MOJTYTIPABUIIbHBIE AMCTARIHORHOTO
MHOTOTPaHHUKH 0byuennus .
https://do2.rcokoit.ru
I'opoackoit mopran
80 KonTponbras padoTa "MHOrOrpaHHUKH'" AHCTARITHOMHOTO
oOydeHus

https://do2.rcokoit.ru




81

[lonsaTne BeKTOpa Ha MIIOCKOCTH U B
npoctpancTse.CymMMa BEKTOPOB

["'opoxackoii mopran
JTUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

82

Pa3nocTh BEKTOpPOB

["'opoxackoii mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

83

[IpaBuito mapasuienenumena

I'oposckoit mopran
JUCTAaHIIMOHHOI'O
00yueHus
https://do2.rcokoit.ru

84

YMHOKEHUE BEKTOpa Ha YU CIIO

IN'oponackoit mopran
JUCTAaHIIMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

85

Paznoxxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB,
HE JIEKalUX B OJTHOM TJIOCKOCTH

I'opoackoit mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

86

CkansipHO€E IPOU3BE/IEHUE

I'opoackoii mopran
JUCTAaHIITMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

87

Brruucnenue yria Mex1y BEKTOpaMH B
IIPOCTPAHCTBE

I'opoackoit mopran
JAUCTAaHIITMOHHOI'O
oOydeHus
https://do2.rcokoit.ru




["'opoxackoit mopran

5 JIUCTAHIIHOHHOTO
88 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
00y4eHuUst
https://do2.rcokoit.ru
["'opoxackoii mopran
. JMCTaHITHOHHOTO
89 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
o0y4eHus
https://do2.rcokoit.ru
I'opoxckoit mopran
. JMCTaHITHOHHOT'O
90 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
oOy4deHus
https://do2.rcokoit.ru
I'opoxckoit mopran
. WCTaHIIMOHHOTO
91 O0001IEHNE U CHUCTEMATU3aLNs 3HAHUI 1 A H
oOy4deHus
https://do2.rcokoit.ru
I'opoackoit mopran
. HCTAHIIMOHHOTO
92 O0001IEHNE U CHUCTEMATU3alNs 3HAHUI 1 A H
o0y4eHus
https://do2.rcokoit.ru
93 O0001IEHNE U CHUCTEMATU3AlUS 3HAHUI 1
94 O0001IEHNE U CHUCTEMATU3alMs 3HAHUI 1
95 O06o01IeHne U cucTeMaTH3aIs 3HAHUI 1
96 O0001IEHNE U CHUCTEMATU3AlMUS 3HAHUI 1
97 HroroBast kKoHTpOIbHAS paboTa 1
98 Wroroas KOHTpoOsIbHAS paboTa 1
99 O0001eHNEe 1 cUCTEMAaTH3AIAA 3HAHUHA 1
100 O06o01IeHre U cucTeMaTH3aIUs 3HAHUI 1




101 Peseps

102 Peseps

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne ni/n Tema ypoka KoHTposbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypcbl
I'opoackoii moprain
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1 JUCTAaHIIMOHHOTO
Ha TUIOCKOCTHU U B MPOCTpaHCTBE" oOyueHust
https://do2.rcokoit.ru
I'opoxackoii mopran
5 [ToBTOpenue Temol "CkansipHoe 1 IOUCTAHIIMOHHOI'O
IIPOU3BEJICHUE BEKTOPOB" oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
3 [ToBTOpenue Temsl "Bbruncienue yria 1 JIMCTAHIIMOHHOTO
MEXIy BEKTOpPAMHU B MMPOCTpaHCTBE" oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
4 [ToBTOpeHue TemMbI "YpaBHEHHE TTPSIMOIA, 1 JUCTaHIIMOHHOTO
IIPOXOJAIIEH Yepe3 ABe TOUKU" o0y4YeHHs
https://do2.rcokoit.ru
I'opoxckoii moprain
5 YpaBHEHHE IIOCKOCTH, HOPMAJIb, 1 JIMCTAHIIMOHHOTO
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax oOy4eHus
https://do2.rcokoit.ru
5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1 I'opoxckoit mopran

ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

JAUCTAaHIITMOHHOTI'O




o0yueHUs
https://do2.rcokoit.ru

I'opoxackoii mopran

JUCTAaHIIMOHHOI'O
7 BektopHoe npousBeneHue
oOy4eHus
https://do2.rcokoit.ru
I'opoxckoii moprain
3 JluneiiHble HEpaBEHCTBA, TUHEIHOE JTUCTAHIIMOHHOTO
IPOrpaMMHUpPOBAHKE oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
9 JInHeiiHbIE HEPABEHCTBA, JINHEHHOE OUCTAaHIIMOHHOTO
pOrpaMMHUPOBaHUE oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
10 AHanuTHYeCKHEe METObI pacdyéra yria JUCTaHIIMOHHOTO
MEXAY MPSIMBIMU B MHOT'OTpaHHUKAX o0y4yeHHs
https://do2.rcokoit.ru
I'opoackoit moprain
11 AHanuTHYECKHUEe METO/Ibl pacuéTa yria JVCTaHIIMOHHOTO
MEXy IJIOCKOCTSIMU B MHOTOI'PaHHUKAX oOyueHust
https://do2.rcokoit.ru
I'oponckoii moprain
12 ®dopmysa pacCTOSIHUS OT TOUKH J10 JUCTaHIIMOHHOTO
IUIOCKOCTH B KOOpJIMHATaxX oOyueHus
https://do2.rcokoit.ru
13 HaxoxneHnue paccToSsHUN OT TOYKH 10 I'opoxackoii mopran

TUIOCKOCTH B KyOe

JAUCTAHIITMOHHOT'O




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

14 HaxoxneHue paccTosiHUM OT TOUKH JI0 JUCTaHIIMOHHOTO
IUIOCKOCTH B MPaBUJILHON MUPaMUIE oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
15 KoHTponbHas pabora "AHanuTrdeckas IOUCTAHILIMOHHOI'O
reoMerpust"” oOyueHus
https://do2.rcokoit.ru
I'opoackoit noprain
16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE JTUCTAaHIIMOHHOTO
MHOTOTPaHHUKHU oOyueHust
https://do2.rcokoit.ru
I'opoxckoii moprain
17 CeueHust MHOTOTPAaHHUKOB: METO]] CJICJIOB JUHCTAHIHOHHOTO
oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
Ceuenus MHOTI'OIrPpaHHUKOB: CTaHAAPTHBIC
18 IIOCKOCTH, IIEPECEUCHUS IIPSAMBIX U AHMCTARIHIONHOTO
. o0y4YeHHs
rurocrocTent https://do2.rcokoit.ru
I'oponckoii moprain
19 [TapannenbHble TPsIMbIE U TNIOCKOCTHU: JUCTaHIIMOHHOTO
napasuieJIbHbIe CeUEeHUS oOyueHus
https://do2.rcokoit.ru
20 [TapannenpHble NpsAMbIE U IIIIOCKOCTH: I'opoackoii moprain

pacu€r OTHOLIEHUI

JAUCTAHIITMOHHOT'O




o0y4YeHHS
https://do2.rcokoit.ru

HapaﬂneanLIe IIPSAMBIC U ITIJIOCKOCTH:

I'opoackoit mopran

21 JTUCTAHIIMOHHOTO
JIbl MEXK1Y CKPEIMBAIOIIUMUCS
r Ay cxpett Hl 00y4eHHs
IPSIMBIMU .
P https://do2.rcokoit.ru
[IepnieHauKyIspHBIE IPSAMBIE U I'opoxckoii moprain
99 TUIOCKOCTH: CTaHJapTHBIE Maphbl JTUCTAHIIMOHHOTO
MEPIEeHIUKYISAPHBIX MIOCKOCTEH U oOyueHus
IPSIMBIX, CAMMETPUH MHOTOTPaHHUKOB https://do2.rcokoit.ru
I'opoxckoii moprain
[leprienAUKYIApHBIE IPSIMBIE U
JTUCTAHIIMOHHOTO
23 IUIOCKOCTH: TEOPEMA O TPeEX
oOyueHus
MEePIeHIUKYIIsIpax .
P YBp https://do2.rcokoit.ru
I'opoxckoii moprain
[eprienAMKyYIApHBIE IPSIMBIE H
JUCTaHITUOHHOTO
24 TUTOCKOCTH: BBIYHMCIICHUS JJTUH B
oOyueHus
MHOT'OI'paHHHKaX .
P https://do2.rcokoit.ru
I'oponxckoii moprain
[ToBTOpEHUE: MIONIa I MHOTOYTOJIbHUKOB,
. JUCTAHITUOHHOTO
25 dbopMyIIBI IS TUTOIACH, COOOpaXKeHUS
Sus o0y4YeHHs
0J10 .
https://do2.rcokoit.ru
I'opoackoit mopran
[ToBTOpEHME: IO MHOTOYTOJIEHUKOB,
26 (bopMYITBI TSI TLTOMAACH, COOOPaKEHUS AMCTAHIHORHOTO
P 6y A HHanet, P oOy4eHust
noao0us .
A https://do2.rcokoit.ru
[ToBTOpEHUeE: MI0IIA I MHOTOYTOJIbHUKOB, .
. I'opoxackoii mopran
27 dbopMyIbl 115 IIToaiei, CooOpaskeHus

nmonoous

IUCTAHIMOHHOTO




o0y4YeHHS
https://do2.rcokoit.ru

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:

I'opoxackoii mopran

5 JTUCTAHIIHOHHOTO
28 IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
oOy4eHus
4acTH, COOOpaxeHusl Mogo0us https://do2.rcokoit.ru
. I'opoxckoii moprain
[Tnomanu ceyeHuit MHOTOTPAaHHUKOB:
. JTUCTAHIIMOHHOTO
29 TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
oOyueHus
4acTH, COOOPaXKCHHUSI TOA00MS https://do2.rcokoit.ru
I'opoxckoii moprain
Kontponbnas padora "[loBropenue: P P
JTUCTAHIIMOHHOTO
30 MHOT'OTPaHHUKH, CEYEHUS
MHOT'OIrPAaHHUKOB" 0byuenns
P https://do2.rcokoit.ru
I'opoackoit moprain
31 O6BEM Tena. O6beM PSIMOYTOJIBHOTO MUCTAHIIMOHHOT'O
napaienenuneaa oOyueHus
https://do2.rcokoit.ru
I'oponxckoii moprain
39 3amaun 00 yiBOeHHH Ky0a, O KBaipaType JIMCTaHLIMOHHOTO
Ky0a; 0 TPUCEKIIUU yTiia oOyueHus
https://do2.rcokoit.ru
I'oponckoii moprain
CrepeoMeTpHUYECKHUE 33a]]a9H, CBS3aHHBIE C
N JTUCTAHIIHOHHOTO
33 00BEMOM MPSMOYTOIEHOTO
oOyueHus
napasuieNienumne1a .
p a https://do2.rcokoit.ru
[IpuknanHblie 3a1a4u, CBSI3aHHBIE C .
. I'opoxackoii mopran
34 BBIYUCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napasuiesenuIe1a

IUCTAHIMOHHOTO




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

N . JUCTaHIIMOHHOTO
35 O0BEM MPSAMON TPU3MBI
oOy4eHus
https://do2.rcokoit.ru
I'opoackoit noprain
36 CrepeoMeTpHuuecKue 3aJa4u, CBsI3aHHBIE C JTCTAaHIIMOHHOTO
BBIUNCJIEHHEM O0BEMOB MPAMOM MPU3MBbI oOyueHust
https://do2.rcokoit.ru
I'opoxckoii moprain
37 [Ipuknansble 3a1a4un, CBA3aHHbBIE C JTUCTAHIIMOHHOTO
00BEMOM TIPAMON MPU3MBI oOyueHus
https://do2.rcokoit.ru
n I'opoxckoii moprain
Brraucienmue 005EMOB TEJI C IIOMOIILIO
R " JUCTaHIIMOHHOTO
38 onpeaenéaHoro uarerpaia. O0bpém
. o0y4yeHHs
HAaKJIOHHOM MPU3MBI .
P https://do2.rcokoit.ru
n I'oponxckoii moprain
Brraucienrue 005EMOB TEJI C IIOMOIILIO
R " JUCTaHIIMOHHOTO
39 onpeaenénHoro uarerpaita. O0bpém
oOyueHus
MTUPAMU/TBI .
P https://do2.rcokoit.ru
I'oponckoii moprain
40 ®opmyna 06b€Ma nupaMuibl. OTHOLIEHHE JUACTAaHIIUOHHOIO
00BeMOB MUpaMu ¢ OOUIUM YTIIOM oOyueHus
https://do2.rcokoit.ru
41 ®opmyna 06béMa nupaMuibl. OTHOLIEHHE I'opoackoit moprain

00BEMOB MMUpPaMHU/ C OOIIUM YTIIOM

AUCTAaHIITMOHHOT'O




o0yueHUs
https://do2.rcokoit.ru

I'opoxackoii mopran

42 CrepeomeTpUyeCcKHEe 3a]a4u, CBA3AHHBIE C JUCTaHIIMOHHOTO
00BbEMaMU HAKJIOHHOM MTPU3MBbI o0y4yeHus
https://do2.rcokoit.ru
I'opoxckoii moprain
43 CrepeomeTpHUyeCcKHe 3a]a4u, CBA3aHHBIE C JUCTaHIIMOHHOTO
00BEMamMH UpaMuUIbl oOyueHus
https://do2.rcokoit.ru
[Ipuknanueie 3anayu 1o teme "OObEMBI T'opozcroii mopraz
44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHON JUCTAHIMORHOTO
oOyueHus
HPHSMEL https://do2.rcokoit.ru
I'opoxckoii moprain
45 [Ipuknanueie 3anaun o reme "OObEMBI JUCTaHLIMOHHOTO
Ten", CcBsI3aHHbIE C 00BEMOM MUPAMUIbI o0y4yeHHs
https://do2.rcokoit.ru
I'opoackoit moprain
16 [Ipumenenne o0bEMOB. Beiuncnenue JUCTAHIIUOHHOI'O
paccTosiHUSA 10 IUNIOCKOCTH oOyueHust
https://do2.rcokoit.ru
I'oponckoii moprain
47 KonTponbhas pabota "O0bEM JUCTaHIIMOHHOTO
MHOTOTpaHHHKA" oOyueHus
https://do2.rcokoit.ru
[nnuaapudeckas MOBEPXHOCTb, T'opozckoii moprar
48 o0pa3yromue MIIMHIPUIECKOMI

MMOBEPXHOCTHU

IUCTAHIMOHHOTO




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

49 Humuaap. [psmoit KpyroBoi HUIHHAP. JIUCTAaHIMOHHOIO
[Tnomane MOBEPXHOCTH IMJIMHIPA oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
50 Konunueckas moBepxHOCTb, 00pa3yromue JTUCTAHIIMOHHOTO
KOHMYECKOU nmoBepxHoctu. Konyc oOyueHus
https://do2.rcokoit.ru
I'opoackoit noprain
51 CeueHnne KoHyca IJIOCKOCTHIO, JTUCTAaHIIMOHHOTO
napauieaTbHOM MIIOCKOCTH OCHOBAHMUS oOyueHust
https://do2.rcokoit.ru
I'opoxckoii moprain
59 Vceuénnsiit konyc. M300pakeHre KOHyCOB JIUCTAaHLMOHHOIO
U yCEYEHHBIX KOHYCOB o0y4yeHHs
https://do2.rcokoit.ru
I'oponxckoii moprain
53 [Inomaas 60k0BOM MOBEPXHOCTH U MOJTHOM JUCTaHLIMOHHOTO
MIOBEPXHOCTU KOHYCa o0y4YeHHs
https://do2.rcokoit.ru
I'oponckoii moprain
54 [Tnomane 60KOBOM MOBEPXHOCTH U TOJTHOU JUCTaHIIMOHHOTO
MOBEPXHOCTU KOHYCa oOyueHus
https://do2.rcokoit.ru
CrepeoMeTrpuueckre 3aJaun Ha .
I'opoackoii moprain
55 JIOKAa3aTeJIbCTBO U BLIUKCIICHHUE,

MOCTPOEHUEM CEUYECHHMI UIMHIpPA, KOHYyCa

IUCTAHIMOHHOTO




o0y4YeHHS
https://do2.rcokoit.ru

CTCpeOMeTpI/ILICCKI/IC 3aJa4M Ha

I'opoackoit mopran

JTCTAaHIIMOHHOTO
56 JI0OKa3aTeJIbCTBO M BBIYUCIICHHE,
. 00y4eHHs
MOCTPOCHUEM CEUEHUN [UINHAPA, KOHYCa https://do2.rcokoit.ru
I'opoxckoii moprain
57 [Tpuxnanueie 3aa4n, CBSI3aHHBIE C JTUCTAHIIMOHHOTO
UATUHAPOM oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
58 [IpuknamHbie 3a1a49M, CBSI3aHHBIC C JTUCTAHIIMOHHOTO
UIHHIPOM oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
UCTaHIIMOHHOTO
59 Cdepa u map A B
oOyueHus
https://do2.rcokoit.ru
I'oponackoii mopran
[Tepeceuenue chepnl u mapa c P P
JTUCTAHIIMOHHOTO
60 TI0CKOCTRI0. Kacanue mapa u cdepbl 5
oOyueHus
IUIOCKOCTHI0. By u n3o0pakeHue mapa httES' //do2.reokoit.ru
I'opoackoit mopran
[Tepeceuenue chepsl u mapa c P P
JTVCTAaHIIMOHHOTO
61 1ockocThio. Kacanue mapa u cdepbl
00y4eHHs
IUIOCKOCTHI0. By u n3o0pakenue mapa https://do2.rcokoit.ru
62 VYpasuenne chepsl. [Lmomans chepor u e I'opoackoit mopTain

qacTen

JAUCTAHIITMOHHOT'O




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

JUCTAHITHOHHOTO
63 Cummetpus cdepsl U mapa
oOy4eHus
https://do2.rcokoit.ru
CrepeomMeTrpuueckue 3ajadyud Ha I'opoxckoii moprain
64 JI0Ka3aTeIbCTBO M BBIYMCIIEHUE, JUCTaHIIMOHHOTO
CBsI3aHHBIE cO c(epoil U 1mapom, o0y4yeHUs
IIOCTPOCHHEM MX CEYCHHI IIOCKOCTHIO https://do2.rcokoit.ru
CrepeomMeTrpuueckue 3ajadyud Ha I'opoxckoii moprain
65 JI0Ka3aTeIbCTBO M BBIYMCIIEHUE, JUCTaHIIMOHHOTO
CBsI3aHHBIE cO c(epoil U 1mapom, o0y4yeHUs
MOCTPOCHUEM MX CEYCHHM TUIOCKOCTHIO https://do2.rcokoit.ru
I'opoackoit moprain
66 [Tpukagnabie 3a1a49u, CBSI3aHHBIE CO JUCTAHIIMOHHOIO
chepoit u mapom oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
67 BBIYUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIE AHMCTARIHIONHOTO
s o0y4YeHHs
HoAo https://do2.rcokoit.ru
I'oponckoii moprain
68 Pasznuanbie KOMOMHAIIMY TeJ BpalleHHs 1 JUCTAHITHOHHOTO
MHOTOTPaHHUKOB oOyueHus
https://do2.rcokoit.ru
69 3anauu o TeMe "Terna u MOBEPXHOCTU I'opoxackoit mopran

BpanieHus"

JAUCTAHIITMOHHOT'O




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

70 3agauu no Teme "Tena U MOBEPXHOCTH JIUCTAaHIMOHHOIO
BparnieHus" oOyueHus
https://do2.rcokoit.ru
I'opoackoit noprain
71 KoHntposnbnas padora "Tena u IUCTAHLIMOHHOTO
MOBEPXHOCTHU BpamieHus" oOyueHust
https://do2.rcokoit.ru
I'opoxckoii moprain
79 O0béM mmHpa. Teopema 06 00BEME IUCTAHIIUOHHOT'O
IPSIMOTO LUJIHH]IPA oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
73 Brruucnenue 00EMOB TEJ C TOMOIIBIO JIMCTaHLIMOHHOTO
onpenenéHHoro uHTerpaita. O0nEM KoHyca oOyueHus
https://do2.rcokoit.ru
I'oponxckoii moprain
74 IInomiaan 00KOBOI M MOTHON OYUCTAaHLIMOHHOTO
MOBEPXHOCTU KOHYCa oOyueHus
https://do2.rcokoit.ru
I'oponckoii moprain
75 CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C JIMCTAaHLIMOHHOTO
BBIYHCIICHHEM 00bEMOB IIIJIMH/IPa, KOHYCa oOy4eHus
https://do2.rcokoit.ru
76 [Tpuknagasie 3apaun o Teme "OO0bEMBI 1 I'opoackoit mopran

IJI0IA U TOBEpXHOCTEH Ten"

AUCTAaHIITMOHHOT'O




o0yueHUs
https://do2.rcokoit.ru

OO0BEM 11apa U MapoOBOTr0 CEKTOPA.
Teopema 06 00bEme mapa. [Lnomanp

I'opoxackoii mopran

77 cdeprl. CTepeoMeTprueCKUe 3a/1a4H, JTUCTaHIIMOHHOTO
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB o0y4YeHHS
nrapa, ImapoBOro CerMeHTa U MIapOBOTO https://do2.rcokoit.ru
CEeKTopa
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI .
" . I'oponckoit mopran
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
JTUCTAHIIMOHHOTO
78 toniabio ceprl. COOTHOIICHUS MEXKTY 5
. " oOyueHus
IUIOLIA/IIMU TOBEPXHOCTEN U 00bEMaMu .
P https://do2.rcokoit.ru
MOAOOHBIX TEN
[TonoGHBIE TETa B IPOCTPAHCTBE. .
. I'opoxckoii moprain
H3meHnenne o0bEMa npu moJ00uu.
JUCTaHIIMOHHOTO
79 CrepeoMeTpHuuecKre 3ajaui, CBSI3aHHBIE C 5
" . oOyueHus
BbIUMCJIEHHEM 00BEMOB TeJl U IJIOMIAeH .
. https://do2.rcokoit.ru
MOBEPXHOCTEN
I'opoxckoii moprain
80 Konrponsnas pabora "[Inomaau JUCTaHLIMOHHOTO
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten" oOyueHus
https://do2.rcokoit.ru
I'opoackoit moprain
JIBmxeHus nmpoctpancTBa. OToOpaXeHHU . P P
JTCTaHIIMOHHOTO
81 JIBroxeHus U paBeHCTBO ¢uryp. OOmume
. . o0yueHust
CBOMCTBA JBUKEHUN .
a https://do2.rcokoit.ru
Buae! n1BrkeHHit: napauiesbHbIN IEPEHOC, .
I'opoxckoii moprain
82 LIEHTpAJIbHAsA CUMMETPUS, 3€pKajbHAs

CUMMETpHUs, TIOBOPOT BOKPYT IIPSAMOI

IUCTAHIMOHHOTO




o0y4YeHHS
https://do2.rcokoit.ru

I'opoxackoii mopran

83 ITpeoOpa3oBanus nonodus. [Ipsmas u JUCTaHIIMOHHOTO
chepa Diinepa oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
84 ['eomeTpuueckue 3a1aun Ha IPUMEHEHHE JUCTaHIIMOHHOTO
IIBUOKEHUSI oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
85 KonTpomnbHas padota "Bekropsl B JIMCTaHIMOHHOTO
npocTtpaHcTBe" oOyueHus
https://do2.rcokoit.ru
O6o6mmaromiee nopropenue 11 nousTuii u r .
OpPOJICKOH MopTa
MeTOJ0B Kypca reomerpun 10-11 knaccos, P P
. JTVCTaHIIMOHHOTO
86 cucTeMaTu3alus 3HaHU: 5
00yueHus
"ITapanmienpHOCTb NPSAMBIX U IIJIOCKOCTEN B .
P \ P https://do2.rcokoit.ru
IIPOCTPAHCTBE
O6o06matomiee moBTopenue 11 moHsTHii u I'oponckoit mopran
87 MeTo10B Kypca reomerpun 10—11 knaccos, JACTAaHIIMOHHOIO
cucTeMaTru3anus 3HaHui: "BekTopsl B oOyueHus
npoctpaHcTse” https://do2.rcokoit.ru
O6o06matomee moBTopenue 11 moHsTHI 1 I'opoackoit mopTan
88 MeTo10B Kypca reomerpun 10—11 kmnaccos, JIACTAaHIIMOHHOIO
cucTeMaru3anus 3HaHui: "BekTopsl B oOyueHus
npoctpaHcTse" https://do2.rcokoit.ru
O0o0maromiee mosropenue 11 moHsITUN U T'opoxackoii mopran
89 p p P

mMeTo10B Kypca reomerpun 10—11 kiaccos,

JAUCTAaHIITMOHHOT'O




cucreMaTu3anus 3Hauuii: "O0neM
MHOTOTpaHHUKA"

o0y4YeHHS
https://do2.rcokoit.ru

O6o6matomee moBTopeHue 11 moHsaTHI 1

I'opoxackoii mopran

MeTo/10B kKypca reomerpun 10—11 kmaccos, JIMCTAaHLIMOHHOTO
0 cucreMaruzanus 3HaHui: "O0beM oOy4eHus
MHOTOTpaHHHKa" https://do2.rcokoit.ru
Ob6o6maromee nmoBropenue 11 moHsTHH 1 IN'oponckoit mopTan
01 MeTo10B Kypca reomerpuu 10—11 knaccos, IUCTAHLIMOHHOTO
cucreMarusanus 3gaguii: "Ilnomanu oOyueHust
MOBEPXHOCTH U 00BEMBI KPYTJIBIX T https://do2.rcokoit.ru
Ob6o6maromee nmoBropenue 11 moHsTHH 1 I'opoxnckoit mopran
92 MeTo10B Kypca reomerpuu 10—11 knaccos, IOUCTAHILIMOHHOI'O
cucreMarusauus 3gaguii: "Ilnomanu oOyueHus
TIOBEPXHOCTH M O0BEMBI KPYTIIBIX T https://do2.rcokoit.ru
I'opoxckoii moprain
JTUCTAHIIMOHHOTO
93 Wroroas KoHTpOIbHAS paboTa
oOyueHus
https://do2.rcokoit.ru
I'oponxckoii moprain
JTUCTAHIIMOHHOTO
94 Hroroas koHTpobHas paboTa
oOyueHus
https://do2.rcokoit.ru
I'oponckoii moprain
95 [ToBTOpenue, o6o01IeHE 1 JUCTaHIIMOHHOTO
CUCTeMaTH3alusl 3HAaHUH oOyueHus
https://do2.rcokoit.ru
96 HcTopust pa3BUTHS CTEPECOMETPHH KaK

HAayKHU U e€ POJIb B pa3BUTUHU COBPECMCHHBIX




WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcrtopus pazButusi CTepeoMeTprn Kak
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTui

100

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropust pa3BUTHSL CTEPEOMETPUH KAK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa n Hayasia Matemarndeckoro ananuza Y MK L. A. Anumos, FO. M. Komnsrun, M.

B. TxauéBa u np. 10-11 kmaccsl
I'eomerpus YMK JI. C. AranacsiH, B. @. byry3os, C. b. Kagomuesa 10-11 kmaccher

METOIUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
Anrebpa u Hadana maremarudeckoro ananu3a Y MK III. A. Anumos, FO. M. Konsirua, M.

B. TxauéBa u np. 10-11 kmaccsl
I'eomerpus YMK JI. C. AranacsiH, B. @. byry3os, C. b. Kagomiesa 10-11 kmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa [JOK
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