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COAEPXKXAHUE YYEBHOI'O HPEMETA «I'EOMETPUS»
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienpHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IUJIOCKOCTH,  HpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHune o nOpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpaMUbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOod KaK CpEJACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTABIATh €€ B pa3M4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pelmaeMol 3a7aud, BbBICKA3bIBaTh MHJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXIAaTh TMPOIECC U PE3ylbTaT padOoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C  yIriJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHIOIHATH H300paxeHus GUryp Ha MI0CKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durype:;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACMCTBUSI HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYECKHUX 3a]ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEHIIME TMPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATh  TOJYYCHHbIE 3HAHWS HA TPAKTHKE: CpPaBHUBATh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCIJIEIOBaTh MOCTPOCHHBIE MOJENIHU C MCIOJB30BAaHUEM I'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IIJNTIAHUPOBAHUE 110 TEOMETPUU
10 KJIACC 102 HACA

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
ouommoreka [{OK
1 B 2 1
BEJICHUE B CTEPEOMETPHIO 3 0 https://m.edsoo.ru
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 0 https://m.edsoo.ru/
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 3 0 0 https://m.edsoo.ru/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB HPAMBIX 25 0 0 https://m.edsoo.ru/
IIJIOCKOCTEHN B IPOCTPAHCTBE
VYTII6I B paccTOSTHUS 16 0 https://m.edsoo.ru/
MHororpanHuKu 7 0 https://m.edsoo.ru/
BexkTopsl B mpocTpaHcTBe 12 0 https://m.edsoo.ru/
3 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 9 0 https://m.edsoo.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHME 11O TEOMETPUHA

10 KJIACC 102 HACA

wn Tema ypoka

OcHoBHbIE TIpaBUIIA
M300paKCHHS Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX
PSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

ITousaTus
CTEPEOMETPUN: TOUKA,
npsiMasi, MI0CKOCTb,
IIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napajuIeIbHbIX
IPSIMBIX (OTPE3KOB),
CEpeIrHBl OTpe3Ka

KoaunuecTBO 4acoB

Jara
U3ydeHust

Bcero

Kontpo
JIbHbIE
padoThI

IIpakTHYeck
ue padoThbl

JIaH dakr

DJIeKTPOHHBbIE

uudposeie
o0pa3oBaTte/ibHbIE

pecypchbl

https://m.edsoo.ru/

https://m.edsoo.ru/

IIpumeyanue

ITousTH:
MepeCceKarnInecs
IUIOCKOCTH,
MEepECEKAIINECS

npsmasd 1 MmjiI0CKOCThb,

https://m.edsoo.ru/
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HOJIYIPOCTPAHCTBO

[NousTus:
MepeCceKaroIInecs
IIOCKOCTH,
MepeCeKarIINeCs
npsiMasi ¥ MII0CKOCTh;
MOJTYITPOCTPAHCTBO

https://m.edsoo.ru/

MHoOrorpaHHukH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/

MHoOrorpaHHuKH,
n300pakeHne
MPOCTEUILINX
IIPOCTPAHCTBEHHBIX
duryp,
HECYUIECTBYIOINX
00BEKTOB

AKCHOMEI
CTEPEOMETPUU U
NepBbIE CIEACTBUS U3
HHX

AKCHOMEI
CTEPEOMETPUHU U
NepBbIe CIECTBUS U3
HHX

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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10

11

AKCHOMBI
CTEPEOMETPHUH U
MIePBBIC CICJCTBUS U3
HuX. CriocoOsI
3aJIaHusI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS IPSMBIX
1 IIJIOCKOCTEH

N3o0paxeHue
CEUYEHUI MUpPaMU/Ibl,
KyOa ¥ MpHu3MBl,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N3o0paxeHue
MepECeUCHUS
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEYECHUH Pa3HBIMU
1[BETaMU

N300paxkeHue
CeueHH MupaMupbl,
Ky0a U IpU3MBI,
KOTOPBIE MTPOXOMIST
yepe3 ux péopa.
N3ob6paxenue
nepeceyeHust

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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12

13

MOJIYYeHHBIX
IIJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[BETaMHU

N3o0pakeHune
CCUYEHUN MUPAMU/IBI,
Ky0a U IpU3MBI,
KOTOPBIE MTPOXOISAT
yepes ux péopa.
Nzobpaxenue
nepeceyeHmst
MOJIyYEHHBIX
IIJIOCKOCTEH.
PackpamiBanue
MOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMU

Meron cnenos s
ITOCTPOECHUS CEUEHU I

https://m.edsoo.ru/

https://m.edsoo.ru/

14

Meton cinenoB s
MOCTPOEHUS CEUCHUH.
CsoiicTBa
MIEPECEUCHUM NPAMBIX
U IJIOCKOCTEN

https://m.edsoo.ru/

15

N3o0paxenune
CEYeHU! NUpamMubl,
Ky0a U IpU3MBI,

https://m.edsoo.ru/
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KOTOpBIE ITPOXOJAT
yepe3 ux péopa.
N3o0pakenune
MIEPECEUCHHUS
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CEYECHUH Pa3HBIMHU
1[BETaMU

16

Merton caenoB At
MIOCTPOEHUS CCUCHUM.
CaoiicTBa
NIEPECEUECHUM NPAMBIX
1 IIJIOCKOCTEH

https://m.edsoo.ru/

17

IToctpoenue ceuenuit
B IUpaMu/jie, Kyoe 1no
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEpTEKEN
Y 3aIIMCh 111aroB
IIOCTPOCHHUS

https://m.edsoo.ru/

18

IToctpoenue ceuenuit
B IUpaMu/jie, Kyoe 1no
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTexKen
Y 3aIKCh 111aroB
MOCTPOCHUS

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

19

20

IToctpoenue ceuenuit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOYKAM Ha
péopax. Coznanue
BBIHOCHBIX YepTexen
Y 3aITUCh I11aroB
MOCTPOCHHUS

[Toctpoenue ceuenuit
B IUpaMu/ie, Kyoe mo
TpE€M TOYKAM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEHN
Y 3aIKCh I1aroB
MOCTPOCHUS

https://m.edsoo.ru/

https://m.edsoo.ru/

21

[ToBTOpEHUE
MJIAaHUMETPHH:
Teopema o
MIPOTIOPITUOHATBHBIX
otpeskax. [lomobue
TPEYTOJIbHUKOB

https://m.edsoo.ru/

22

IToBTOpEeHUE
TJIAaHUMETPHH:
Teopema Menemnas.
PacueTsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
MJIAHUMETPUH U
CTEpPEOMETPUH

https://m.edsoo.ru/
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23

KontponpsHas padora
" AKCHOMBI
CTEPEOMETPHHU.
Ceuenns"

https://m.edsoo.ru/

24

Bzaumnoe
pacnoiokKeEHNE
MPSMBIX B
MPOCTPAHCTBE.
CxpeluBarommecs
npsmbie. [Ipusnaku
CKPEIIUBAIOIINXCS
HPSIMBIX.
[TapamiensHbie
HPSIMBIE B
MPOCTPaHCTBE

https://m.edsoo.ru/

25

Teopema o
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTH
IPSAMOi
napajuieJIbHON
JTAHHOW MPSIMO1,
MIPOXOAAIIEH uepes
TOYKY IIPOCTPAHCTBA U
HE JIeXalen Ha
JTAHHOM TPSIMOM.
Jlemma o
MIEpECEUCHUH
MapaJuIeIbHbIX
IPSIMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/
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26

27

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o
TpEX MmapauIeTbHbIX
npsaMbIxX. Teopema o
CKPEIIHBAIOIINXCS
MPSIMBIX

[TapannensHoe
IIPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA
napauieIbHOTO
MIPOCKTUPOBAHUSI.
N306paxkenune pazHbIX
buryp B
napasuieIbHON
MPOEKIIUU

https://m.edsoo.ru/

https://m.edsoo.ru/

28

entpanbHas
IIPOEKIMsA. YTOI C
COHAIPaBJICHHBIMHU
CTOpPOHaMH. YTOI
MEXy NPSIMBIMHU

https://m.edsoo.ru/

29

3agaun Ha
JI0OKa3aTelIbCTBO U
HCCIIeIOBaHHE,
CBSI3BAaHHBIC C
pacmoIoKeHueM
TPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/

30

IMousarus:
MapauieIbHOCTh

https://m.edsoo.ru/
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31

IIPSIMOM U TNIOCKOCTH
B IIPOCTPAHCTBE.
[Ipusnak
[1apauIeIbHOCTU
IIPSIMOY U TUIOCKOCTH.
CaoiicTBa
[apaJuIEIbHOCTH
IIPSIMOM U TNIOCKOCTH

FGOMeTpI/I‘IeCKI/IC
3aJa4d Ha
BBIYHMCJICHUEC U
J0Ka3aTCiIbCTBO,
CBsA3aHHBIC C
napaajaiCJIbHOCTBIO
MMpSAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

https://m.edsoo.ru/

32

IToctpoenue ceuenus,
MPOXOJIAIIIETO Yepe3
JIAHHYIO TIPSMYIO Ha
yepTexe u
MapajuIeIbHOTO
JIPYrou MpsMOM.
Pacuér orHOIIEHMI

https://m.edsoo.ru/

33

[TapannensHas
MPOEKIIUA,
MPUMEHEHUE ISt
MOCTPOEHUS CEUCHU I
Ky0a u
napajuiejenunesa.

https://m.edsoo.ru/
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CsoiicTBa
napasuiesenumne1a u
HIPU3MBI

34

[TapannensHbie
mockocty. [Ipuznaku
napajuieIbHOCTH JIBYX
MIJIOCKOCTEH

https://m.edsoo.ru/

35

36

Teopema o
MapajuiebHOCTU U
€IMHCTBCHHOCTH
IUIOCKOCTH,
MPOXOJIAIIIEH uepe3
TOYKY, HE
IIPUHAJICIKALLYIO
JJAaHHOM IIOCKOCTH U
CIICACTBUS U3 HEE

CBoiicTBa
napauieNbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
HNPSMBIX IIEPECCYECHU
P TIEPECEUCHUN
JIBYX MapajuIeIbHBIX
IIJIOCKOCTEN TPEThen

https://m.edsoo.ru/

https://m.edsoo.ru/

37

CBolicTBa
rnapasiesibHbIX
IUIOCKOCTEN: 00
OTpe3Kax
rnapasiesibHbIX

https://m.edsoo.ru/
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38

39

40

MPSIMBIX,
3aKITIOUEHHBIX MEXTY
napajuieIbHbBIMU
IUIOCKOCTSIMU; O
MepeCceUYCHUH PSIMON
C ABYyMsI
napajuieIbHbIMU
MJIOCKOCTSIMU

[ToBTOpEHME: Teopema
[Tudaropa Ha
TUIOCKOCTH

[ToBTOpEHHE:
TPUTOHOMETPUS
MPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

CaoiicTBa Kyba u
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

41

Brruncnenue
OTpE3KOB B KyOe U
MPSMOYTOJIBHOM

napasulesienuIes1e

https://m.edsoo.ru/

42

[IepnieHAUKyYIAPHOCTH
MPSIMOM M TNIOCKOCTH.
[Tpuznax
NEePIEHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/

43

[lepnenAUKYISIPHOCTD
IPSIMOM M TNIOCKOCTH.

https://m.edsoo.ru/
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[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

44

45

46

Teopema o
CyILIECTBOBaHUU U
CIMHCTBCHHOCTH
NPSMOM, MPOXOASIIIICH
yepes TOUKY
MPOCTPaHCTBA U
NEePHEHANKYIISIPHOHN K
INIOCKOCTH
IInockoctu u
NEePHEHANKYIISIPHbIE
HM MpsIMbIE B
MHOTOTpaHHHUKAaX

ITmockoct n
NEePHEHANKYIISPHbIE
UM TIpsIMBIE B
MHOTOIPAaHHHUKAX

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

47

[Tepnennukynsp u
HaAKJIOHHAaS.
ITocTtpoeHnue
NEPIEHIUKYJIIApa U3
TOYKH Ha IMPSIMYIO

https://m.edsoo.ru/

48

[lepnenaukynsp u
HaAKJIOHHAS.
IToctpoenue
NEPIEHIUKYJIIApa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

49

Teopema o Tpéx
HepIeHINKYIIIpax
(mpsimast 1 oOpaTHas)

https://m.edsoo.ru/

50

Teopema o Tpéx
HEePIEeHIUKYIIspax
(mpsimast u oOpaTHast)

https://m.edsoo.ru/

o1

52

53

VYron mexnay
CKPELIMBAIOIIUMUCS
PSIMBIMHU

ITouck
NEepPHEHANKYISIPHBIX
MPSMBIX C TIOMOIIBIO
MEPIECHINKYIISIPHBIX
IUIOCKOCTEH

OpTtoronanbHoe
MIPOEKTUPOBaHUE

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

54

55

IToctpoenue ceuenunit
Ky0a, IpHU3MBlI,
[IPaBUIILHON
NUpaMu/bl ¢
ITOMOLIBIO
OPTOTrOHAJILHOU
MIPOEKITUN
[Toctpoenue ceuenui
Ky0a, IpU3MBI,
[IPaBUIILHON
MIAPaMUJIBI C
MTOMOIIBIO
OPTOTrOHAJILHOU

https://m.edsoo.ru/

https://m.edsoo.ru/
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IPOEKLINU

56

CummeTpus B
MIPOCTPAHCTBE
OTHOCHUTEIIbHO
MJIOCKOCTH.
[Imockoctu
CHUMMETpPUH B
MHOTOTpaHHHKaX

https://m.edsoo.ru/

57

[Ipn3nak
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH
KaK CIIEICTBHE
CUMMETpUU

https://m.edsoo.ru/

58

[IpaBunbHbIE
MHOTOTpaHHUKH.
Pacuér paccrosiHuii ot
TOYKH JI0 TNIOCKOCTU

https://m.edsoo.ru/

59

[IpaBunbHBIE
MHOTOTpaHHHKH.
Pacuér paccrosinuii ot
TOYKH J0 IJIOCKOCTH

https://m.edsoo.ru/

60

CnocoObl onyCcTUTh
NEePIEeHIUKYIISPHL:
CUMMETpHUS, CABUT
TOYKH T10
napajuieIbHON
IpsIMOi

https://m.edsoo.ru/

61

CaBur 110
HelapajuieIbHON

https://m.edsoo.ru/
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IIPSIMOM, U3MEHEHHUE
paccTosHui

62

KontposnpsHas pabora
"B3aumHoe
pacrosoKeHue
IPSIMBIX U IIJIOCKOCTEU
B MpocTpaHcTBe"

https://m.edsoo.ru/

63

IToBTOpEeHME: yroiu
MEXIY HPSIMBIMU Ha
IUIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/

64

[ToBTOpEHME: yroa
MEXIY
CKPELIUBAIOIINMUCS
IpSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/

65

I'eomerprueckue
METO/1bl BEIYUCIICHUS
yrila Mexay npsIMbIMU
B MHOTI'OTPaHHUKAX

https://m.edsoo.ru/

66

JIByrpaHHBIi yroiu.
CBOIICTBO TMHEHHBIX

YIJIOB IBYTPaHHOTO
yria

https://m.edsoo.ru/

67

[lepnenaukynspHbie
iockocTH. CBolicTBa

https://m.edsoo.ru/
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B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEHN

68

69

70

71

72

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeEOpemMa
0 IIpsIMOM
IIEPECEUCHUS IBYX
IJIOCKOCTEMN
NepPHEHANKYIISIPHBIX
TPEThEH IIJIOCKOCTH

[IpssMoyTobHBIN
napaujenenunen; Kyo;
U3MepEeHus, CBOICTBa
IPSAMOYTOJIBHOTO
napaenenunena

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajjienenuneaa u
CIIECTBUE U3 HEE

CrepeomeTpuyuecKkue u
NPUKJIAIHBIE 3a/1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacIoyiokeHueM
MMPAMBIX U IMJIOCKOCTH
IToBTOpeHwue:
CKpPEIMBAIOIINECs
npsMeble,

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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napajuieJIbHbIe
IUTOCKOCTH B
CTaH/IapTHBIX
MHOTOTPaHHHKaX

73

74

75

76

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUIX

Paccrostnue ot Touku
JI0 IIJIOCKOCTH,
paccTosiHue OT
IPSIMOM 10 IIJIOCKOCTH

Beruucnenune
PacCCTOSTHUN MEXAY
CKPELIUBAIOIIMMUCS
MPSAMBIMU C IIOMOIIBIO
NEPIEHANKYIJIIPHON
IIJIOCKOCTH
Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
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OJIEMEHTHI
chepuueckoi
TCOMETPHH:
reoe3MUeCKre JINHUH
Ha 3emJe

KontponpHas padora
"Vrael u paccTostHu"
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Cucremarusanus
3HAHHI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"
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[Tupamuga. Buast
ApaMuL.
[IpaBuibHas
nupamuaa

IIpusma. Ilpssmas u
HAKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
IIpsmon
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napajuienenunesn, Kyo
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IIOJIYIIPaBUJIbHBIE
MHOI'OIPAaHHUKHU
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KontposnpsHas pabora
"MHororpanHukm"

[TonsiTue BekTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE
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Pa3nocth BEKTOpOB

[IpaBuino
napajuiejaenunena

https://m.edsoo.ru/

https://m.edsoo.ru/

90

91

92

93

YMHOKEHUE BEKTOPA
Ha 4MCIIO

Pasnoxenue BekTopa
1o 6azucy Tpéx
BEKTOPOB, HE
JISKAIINX B OJHOM
IJIOCKOCTH
CkanspHoe
MIPOU3BEICHNE
Boruncnenue yria
MEXy BEKTOpaMu B
IIPOCTPAHCTBE
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BEKTOpPaMHU
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[Ipocreiimue 3aga4um ¢
BEKTOpaMHU
0O0001EeHue 1
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3HAHUHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka. ['eomerpus, 10 kmacc/ Mepsmsik A.I'., Homuposckuii JI.A.,
[TonskoB B.M.; mnon penakmueir Ilogombckoro B.E., OOmectBo ¢
OTPAaHWYEHHOW OTBETCTBEHHOCThIO WM3parenbckuii 1eHtp «BEHTAHA-
['PA®Dy; AktinonepHoe obmecTBo «M3marenscTBo «IIpocBemienne»
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

@enepanbHblii TOCYJAapCTBEHHBIM 00pa30BaTENbHBIA  CTaHAAPT CPEIHETO
obmero oopazoBanus (IIpukaz Munnpocsemienust Poccuu ot 31.05.2021 r. Ne
287, 3apeructpupoBaH MuHHCTEpCTBOM OcTUIMU Poccuiickor dPenepanuun
05.07.2021 r., per. Homep — 64101),

[Ipuka3 MununcrepcerBa npocsemienns Poccniickonn ®denepanuu ot 12.08.2022
Ne 732 «O BHeceHun WuU3MEHEHUH B (delepaibHbIi TOCYIapCTBEHHbIN
o0pa3oBaTeNbHbI CTaHIAPT CPEeIHEro 001Iero oOpa3oBaHMs, YTBEP>KICHHBIM
npukazoM MunucrepcTa oopasoBanus U Hayku Poccuiickoii @eneparuu ot 17
mast 2012r.Ne413» (3apeructpuposan 12.09.2022 Ne 70034)

[Tpuka3 MunucrepctBa npocsenienus: Poccuiickoit @eaeparuu ot 23.11.2022
Ne 1014"0O6 ytBepxaeHun ¢deaepaibHON 00pa30BaTENBLHOW MPOTPAMMBI
cpeanero oo6miero oopazoanus" (3apeructpupoBad 22.12.2022 Ne 71763)
®enepanpHas padouas nporpamma BocnuTanusi (IIPUKA3 Munnpocsemienus
00 ytBepxkaenun GOIT HOO ot 16 Hos16pst 2022 1. N 992),

OOIl COO MBOY CHI Nel9 um.N.IT1.MpitapeBa (IIpukaz MBOY CHI Nel9
uM.N.I1.MpbirapeBa Ne511 ot 31.08.2023r.)

Pabouas mporpamma Bocniutanus MBOY CII Nel9 um.N.I1.MbitapeBa 2021-
2025 roast (ITpukxaz MBOY CII Ne19 um.N.IT.Mertapesa Ne569 ot 31.08.2022)
OdenepanpHas paboyass mporpaMma CpeaHero  oO0mero  o0pa3oBaHMS.
Marematuka (yriayOnéuusiii ypoBenb). (st 10-11 kiaccoB oOpa3zoBaTenbHBIX
opranu3anuii). Mocksa, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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[MTPMJIOXKEHUE 1

Dopmbl y4éTa IpOorpaMMbl BOCIUTAHUS B padoyeil mporpamMmme 1o reoMeTpuu

Pa6ouas nporpamma Bocimranust MbOY CIHI Nel19 nm.M.I1.MsiTapeBa peanusyercs, B TOM YHCIIE U

qepes

WCTIONB30BaHUE BOCHHUTATENBHOTO IMOTEHIMANa YPOKOB TeoMeTpuu. OITta paborta

OCYIIECTBIISIETCSI B CICAYIOIUX (popMax:

[ToOyxnenne oOydarommxcs coONIONaTh HA YpOKe OOLICTIPUHSTHIE HOPMBI MOBEICHUS,
mpaBWiIa OOMIEHHUS CO CTAapIIUMH (MEJAArOTMYeCKUMH Pa0OTHHKaMH) M CBEPCTHUKAMHU
(oOyuarormmMucs), MPUHIATIEL y9eOHON AUCIUTUIMHBI U CAMOOPTaHU3AIIHH.

[TpuBneyenre BHUMaHHUA O0YYaIOUIMXCS K HEHHOCTHOMY acleKTy M3y4YaeMbIX Ha YpoKax
MPEIMETOB, SBJICHMIA, COOBITHI Uepes:

-IEMOHCTPALUI0 O0YYalOUIMMCSl TPUMEPOB OTBETCTBEHHOT'O, TPAXKAAHCKOI'O ITOBEIEHHUS,
MIPOSIBIICHIISI YEIIOBEKOIFOOHS U JOOPOCEePIeIHOCTH

- O6paIlIeHI/IC BHUMAHUA Ha SAPKUX Z[eﬂTeHeﬁ KYJbTYpPbI, CBA3aHHBIX C H3y4YaCMbIMH B
JaHHBIA MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPbII OHM BHECIIM B Pa3BUTHE HAILLCH CTPaHbI U
MHpa, Ha JTOCTOWHBIE MOAPAKAHUS IIPUMEPBI UX KU3HU, HA MOTUBBI HX IIOCTYIIKOB;
-HCTIOJIb30BaHUE HAa YypOKax WHGPOpPMALUK, 3aTpardBaiolledl BaKHBIE COLMAJIbHEIC,
HPAaBCTBCHHLIC, 3TUYCCKHUE BOIIPOCHI

Hcnonp30BaHNE BOCHHUTATEIbHBIX BO3MOXHOCTEH cOAepKaHMsA Y4eOHOro mpeamera Uis
(dbopMupoBaHHUS y 0OYYAIOUIUXCS POCCUMCKMX TPAAMIMOHHBIX IYXOBHO-HPABCTBEHHBIX W
COLMOKYJIBTYPHBIX IICHHOCTEH dYepe3 MoAO0Op COOTBETCTBYIOIIMX TEKCTOB IJISl YTEHHS,
MPOOJIEMHBIX CUTYAIMi A1 OOCYKICHHS B KIlacce

WuannnupoBanne 0OCYKICHUH, BBICKa3blBaHMH CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHWS K U3y4aeMbIM JIMLAM, IPOU3BEICHUSAM XyJOXKECTBEHHOI
JUTEPATYPBl U UCKYCCTBA.

BxnroueHne B ypOK HIPOBBIX NPOLELYP, KOTOPBIE MOMOTAOT MOJAEPKATh MOTHBALUIO
o0yJaomuxcsi K TMOJNyYeHHUIO 3HAHWH, HANAXHBAHUIO ITO3UTHBHBIX MEXIMYHOCTHBIX
OTHOLICHUH B KJlacce, IOMOTAa0T YCTAHOBICHHIO 100POKENaTeIbHONH aTMOC(epsl BO BpeMs
ypoKa.

[lpumeHneHne Ha  ypOKE€ HMHTEPAaKTUBHBIX  (opM  paboOThl,  CTUMYJIUPYIOLIUX
MO3HABATENFHYI0 MOTHBAILIUIO 00YYaIOIIHXCA.

[Ipumenenue TpynmnoBoid pabOTBl WiIM PabOTBl B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHHON paboThl U B3aUMOJICHCTBHIO C IPYTUMH 00yUYarOIIUMHUCS.

Beibop M Hcnonp30BaHME HA YPOKaX METOJOB, METOIHMK, TEXHOJIOTHH, OKa3bIBAIOIIHX
BOCTIUTATEIbHOE BO3JCHCTBHE HA JINUHOCTH B COOTBETCTBHU C BOCHHUTATEIIBHBIM HICAJIOM,
LEJBIO ¥ 3a]]a9aMK BOCIIUTAHUSI.

WnnuumpoBanye 1 NOAEPKKa UCCIIEI0BATENBCKON 1esITeIbHOCTH IIKOJIBHUKOB B (hopMme
BKIIIOYEHUS! B YPOK DAa3JIMUHBIX HCCIENOBATENbCKAX 3aJaHui, 4TO JaeT BO3MOKHOCTD
oOyJaomumMcs NOpUOOPECTH HABBIKM  CAMOCTOSITEJIBHOTO — PELICHUs]  TEOPETUYECKOM
MpoOJIeMbl, TEHEPUPOBAHHUS M OMOPMIICHUS COOCTBEHHBIX THIIOTE3, YBAKHTEIBHOIO
OTHOLICHUA K YYyXHUM HICAM, Hy6J'II/I‘IHOl"O BBICTYIIUICHUA, apryMmCeHTUPOBAHUA U
OTCTaMBaHUsI CBOCH TOUKH 3PEHUSI.

YcTaHOBIICHHE YBaXKHTEIBHBIX, JIOBEPUTEIBHBIX, HE()OPMAIHLHBIX OTHONICHUH MEXIY
yUYUTEJIEM U YUEHHKaMH, CO3JJaHNe Ha YPOKaxX SMOLHOHAILHO-KOM(QOPTHOH cpebl.



JIMCT KOPPEKTHPOBKH

[TPMJIOXXEHUE 2

IIpunoxenue

k npukazy MbBOY CII Ne19 um.N.I1.MbrTapesa

HaumenoBanue yueOHOro npeamera « »

Kiacce

Bcero kommuecTBO 9acoB IS COKpAIIEHUs

oT

HazBanue TEM, Ha KOTOPBIC KOJIMYECTBO OTBOAUMBIX 4aCOB COKPAIICHO:

0 BHECCHUU M3MCHCHUI
B pabodme IporpaMMbl

Neri/t | Tema KomnyectBo KoanuecTtBO yacoB mo
3aITaHUPOBAHHBIX baxty
4acoB

1

BCGFO KOJIMYECTBO 4aCOB HJIA yHHOTHeHI/IH

Haszanue TeM, KOTOpbIe OyyT YIUIOTHEHBIL:

Hasanue TeM, KOTOpBIC OYyT YIUIOTHEHBI:

Neri/t | Tema KomnyectBo KoanuecTBO yacoB mo
3arIaHUPOBAHHBIX dbaxty
4acoB

Paccmotpeno Ha 3acenanuu HIMO

IIporokon Ne

oT
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