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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEAHETO
oOuiero o0Opa3zoBaHus, TaK KaKk 00ECIEUnBAET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIIPAaBJICHHOCTH M IPEIMETOB T'YMaHMTApHOIO IUKJIA.
[TockonpKky  JIOTMYECKOE  MBILIUIEHHE,  (QopMUpyeMOe  IpU  HU3yYEHUHU
00yYarouMMucsl MOHATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUU IIPU PELIEHUH I'€OMETPUYECKUX
3aJa4, YMEHHE BBIIABUIaTb U  ONPOBEpPraTh THUIIOTE3bl HENOCPEIACTBEHHO
VICIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O ILMKJIA, B YaCTHOCTHU
(bu3nUecKux 3aaay.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CIIOCOOHOCTEH OOydarommxcs mpu
M3YUYCHUH TE€OMETPUH, KaK COCTABJISAIONICH MpeaMeTHON oOmacTu «MaTeMaTnka u
uHpOpMaTUKa»  yepe3  0OecleuyeHUEe  BO3MOXKHOCTU  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TNyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEeU(PUIHBIX TEOMETPUU, U HEOOXOIUMBIX JIJISl YCHEIIHOTO MPOpECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIB30BAaHUEM MAaTEeMATUKH.

[TpuopureTHpIMH 3aJayaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpPSIIOUIMMY U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacliMpeHne NpeICTaBIEHU O T€OMETPUN KaK 4YaCTH MHUPOBOW KyJIbTYpHI U
(dbopMupoBaHrE OCO3HAHUS B3AaMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(¢opMupoBaHUE IMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJCIAX, MO3BOJIIOLIMX OIMCBHIBATH W H3ydaThb
pa3HbI€ SABICHUS OKPYKAIOLIEr0 MUpPa, 3HaHUE MMOHATUIHOTO amapara no pa3aeiy
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUN;

opMHpOBaHHE  YMEHMS  BJIAJE€Th  OCHOBHBIMM  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMEHUE UX IPHUMEHSTb, YMEHMs OKa3bIBaTh TEOPEMBI M HAXOJIUTh
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/aY;

(opMHpOBaHHE YMEHHS PACIlO3HABATh HA YEPTEkKAX, MOACIAX U B pPEaIbHOM
MHpE MHOTIOTPaHHUKM M Te€lla BpaUICHUsA, KOHCTPYUPOBAaTh TI'€OMETPUYECKHUE
MOJIEIIH;

(opMupOBaHHE MOHHMAHUS BO3MOYKHOCTH aKCHOMAaTHMYECKOIO IOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU IpU
IIPOBEJECHUHN PACCYKIACHUM;

(¢opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JI0Ka3aTEJIbCTB U aJTOPUTMOB
pelIeHUs, YMEHUS HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4ad U 3a]1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMHpOBaHHWE TPEACTABICHUS O HEOOXOAMMOCTH  JI0KA3aTENbCTB  IPHU



000CHOBAaHMY MaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B TIPOBEICHUN
JNEAYKTUBHBIX PaCCyKJIECHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WMHTEIUICKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroIIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPECa K N3yICHHUIO T€OMETPHUH;

dbopmupoBanre (PyHKIIMOHATLHON TPAaMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSl PAclo3HaBaTh TMPOSBJICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalMSIX W MPH W3YYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUST PEAJbHBIX CHUTYallMi, HUCCJIENOBAHUS TOCTPOEHHBIX MOJENEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCpPKATEIBLHBIMU JTUHUSAMHU y4eOHOTro Kypca «['eomerpusi» B
10-11 «maccax sBisroTcs:  «lIpsMble W IUIOCKOCTH B IIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTopsl W  KOOPAMHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YIiIyOJAEHHOM ypOBHE OOYy4YeHUS B
10-11 ximaccax, OTHOCHTCSI KO BCEM COJIEPKATEIIbHBIM JIMHUASAM y9eOHOTO Kypca, a
dbopMHupoBaHUE JIOTHYECKMX YMEHHH  pacmpenenseTcs He  TOJBKO  TI0
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHus DeaepanbHOl padboueit
IPOTPaMMBI, PaCTIPeNeIEHHBIM IO ToaaM OOYYEeHHS, CTPYKTYpPHPOBAHO TaKUM
00pa3zoM, 9TOOBI KO BCEM OCHOBHBIM, IPUHITUITHATIBLHBIM BOIIPOCAM 00yYaIomuecs
oOpamaiiich  HEOJHOKPATHO. TO TO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
TCOMETPUICCKUMH MTOHATHSIMH M HABBIKAMH ITOCJICIOBATEIBHO M MOCTYNATEIBHO, C
cOOJTI0/ICHUEeM TIPHUHIIMITA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECCKUX TPEICTABICHUNA O0YYaIOIIUXCS, PACIIHPSS U yTayOmsis
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBusa i guddepeHumanuu  00ydeHHs,  TOCTPOCHHS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECICUUTh YIIIyOJIEHHOE
W3y4YCHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo peaMera «MaTeMaTrukay;

MOATOTOBUTHh OOYYAIOIMMUXCA K TMPOAODKCHUIO H3YYEHUS MATEMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTb MEXTY
00muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
otBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hemenro), B 11 kimacce — 102
yaca (3 Jaca B HEZeJNI0).



COJAEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumMHOe pacnonoxeHue npsAMBIX B IIPOCTPAHCTBE: IIE€PECEKarOLInECs,
napajulelibHble W CKpelluBaromuecss npsmble. [IpU3HakuM CKpemMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B IIPOCTPAHCTBE: NapaJuICIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSMBIX, IAPAJUIEIBHOCTD IPIMOUN
u 1iockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OcHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesbHONW MPOEKUHUH. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: Napajlie/IbHbIC
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulelenue],
IOCTPOECHUE CEYCHUU.

[leprieHIUKYIJISIPHOCTD MPSIMOM M TUIOCKOCTH: IEPIICHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeOpeMa O IpsAMOH
MEPIIECHAUKYJISIPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT HOpsAMOM 10  IUJIOCKOCTH, HpoeKuus  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
IIockocTer. TeopemMa 0 TpEX NEePIEHIUKYIIApax.

VYrael B NMPOCTPAHCTBE: YroJl MEXAY IPSMOM U IIOCKOCTBIO, IBYTPaHHBIN
yI0JI, JIMHEWHBIM yroJl ABYIPAHHOIO yriya. TpEXrpaHHbIl U MHOIOI'PaHHbIE YIJIbI.
CBOWCTBAa IUIOCKHMX YIJIOB MHOroOrpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapl MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. [Ipmsma: Nn-yrospHas
npusMa, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapamnmenenunen, nOpsAMOYIOJBHBIA — NIApajulesienuIe] W €ro  CBOMCTBA.
Kparuaiimine mnyTH Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[TpoctpancTBenHas Tteopema Iludaropa. Ilupammpa: nN-yroiapHas mnHpaMuna,
npaBWibHas W yceu€HHass nupamunbl. CBoiicTBa péOep U OOKOBBIX TpaHEl
IIPaBWJIBHOW mnupamuibl. lIpaBuibHBIE MHOTOIpDAaHHUKM: IIPaBUJIbHAS IIpU3Ma U
[IpaBWIbHAs IHpPAMUIA, [PABUJIbBHAS TPEYrOjbHAs MNHUPAMUIA U IPABUIIBHBIN



TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JTOAEKadIp U UKOCADIP.

Bblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHaid, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTM W IOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MHpPaMUJIbI,
TEOpeMa O TUIOLIAAN YCEUEHHON TUPaMU/IbI.

CuMMmeTpus B  TPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  TMPABUIIbHBIX
MHOTOI'paHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajuieliennuneaa, CUMMETPHS MPABWIbHBIX MPU3M, CHUMMETPHUS MPaBUIbHON
MAPAMHU/IBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[ToHsiTUS: BEKTOpP B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE M IMPOTHUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpAMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YHUCJIO.
[TonsiTue KOMILTaHApHBbIE BEKTOPHI. IIpH3HAaK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[TpaBuno mnapamwtenenunena. Teopema O pa3jIoKEHWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTopaM. lIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIAYy KOOPIMHATAMHU BEKTOpA U
KOOpAMHATAMHA TOYEK. YTOJI MEKIy BekTopamu. CKalApHOE IPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyrwlue noBepxHocTel. Tema BpamieHus:
IWIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumuoe pacmonoxeHnue
cheppl M TUIOCKOCTH, KacaTelbHash IIOCKOCTh K cdepe. M3o0pakenue Tten
BpalleHusl Ha TIockocTh. Pa3BépTka nuiuHapa u konyca. Cummetpust chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IpSIMOYTOJIBHOTO Tapaienenuneaa M cienctsus u3 He€. OO0bEM mnpsaMol u
HAKJIOHHOM MpU3MBbI, IWIMHAPA, MUpaMHUbl U KOHyca. O0bEM 11apa U MapoBOToO
CErMEHTa.

KoMOuHanuy Ten BpauieHUss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
IUIMHApP, ONHCaHHas oOKojo wwimuHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue miapa u cepsl miockoctbio. [loHATHE MHOTOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaLICHUA.

[Inomans MOBEPXHOCTH LUIWHJpA, KOHYyca, IJIOMaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOImIEHHWE OO0BEMOB, IIOMAICH TMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobOpaszoBanue momobmsi, TomoTeTHs. Pemenue 3amad Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceuyeHnii MHOIOTPAaHHUKOB U TEJ BPALIEHUA: CEYEHUS UINHApPA
(mapayiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielbHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUS I1apa, METObl TOCTPOEHUS
CEUYEHMII: METOJ| CJIEN0B, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH IIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHcTtBe. Omnepauuy HaJx BeKTOpamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsmMoyronpHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPH PEIICHUH TE€OMETPUUYECKHUX
3a/1a4.

JBMKEeHUs B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OtoOpakenus. J[BUKeHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa JBWKCHWH. Buabl JIBWXKCHUN: TapauIebHBIA IEPEHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKaJbHasi CUMMETPHs, IOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUS
JINUHOCTHBLIE PE3YJIBTATHBI

1) rpa:xxaanckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEICTaBIEHUE O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
OpoleAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, ONPOCHI W JIPYyroe), yMEHUe
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GyHKUMUSAMHY 1 Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTMXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH M JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEUICHUM, pacCyKACHHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
UHTepecax 3/10pOBOTo U 0e301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBbIO (370pOBOE MHUTaHUE, COANAHCHPOBAHHBIM PEXUM 3aHATUH U
OTIIbIXa, peryisipHas (pu3uveckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeli mnpodeccnr u peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caM00Opa30BaHUIO HA TMPOTSHDKCHHH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3k0JI0rHYecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COLUAIBHO-?)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTUUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [UIs peuieHus 3agady B 00JacTu
OKpYy>Kalollel cpenpl, IUIAHUPOBAHUE TOCTYNKOB U OIICHKH WX BO3MOKHBIX
MOCJICICTBUMI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHWMaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl uenoBeYeCKOW JesTeTbHOCTH, 3TamoB €&
pa3BUTUA M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOoll KakK CpEICTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh IMPOEKTHYK) M HCCIEAOBATEIbCKYIO JAESATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIYy MOHIATUSAMH, (POopMyIUpPOBaAThH
OTIpe/IeIICHUS TIOHATHIA, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHHUS JJ1s1 0000IICHHS ¥ CPABHEHHSI, KPUTEPUU ITPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NIPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMNA C  Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eHCTBUA:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbLCKUM WHCTPYMEHT TMO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  TMPOTHBOpEYHE,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUpPOBATH THUIOTE3y, apTYMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIEHO CIDIAHUPOBAHHBIN JIKCIIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 00bEKTa, SBICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMH, IPOIIECCAMHU;

CaMOCTOSITeNIbHO (HOPMYIMPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNOBAaHMsS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
NIPEIOJIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATH JeUIIUTH HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U I pEIICHUS 3a]1a4H;

BbIOMpaTh HH()OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATH,
CUCTEMATU3MPOBATh M HWHTEPIPETUPOBAThH HMH(DOPMAIIMIO pPA3TMYHBIX BUIOB U
dbopM TpeACTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIHMIO, TPEICTABIATh €€ B PAa3IUMYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH Ha/IEKHOCTD UHpOpMAIUH o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIEe 1eiCTBUA

OO0urenue:

BOCTIIPUHUMATh U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU H
nenssMu  OOIIeHMsSI, SICHO, TOYHO, TPaMOTHO BBIPAXAaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMEHTHUPOBATH TOJTYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBI,
npoOJieMbl, peniaeMol 3aJadd, BBICKA3bIBaTh HJIEH, HAICJICHHBIE Ha IIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIU4Me W CXOJCTBO TMO3UIIHNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEICTaBIATh PE3yJIbTAThl PEIICHUs 33J1a4u, HKCIIEPUMEHTA, UCCIIEOBaHUS,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA

Camoopranusanus:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pEelIeHus C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJICTh HABBIKAMH  TIO3HABATEILHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUHU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHAMBUAYaJIbHOM
paboThl TpH pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1I€JIb COBMECTHOM
NESATENHHOCTH, TJIAHUPOBATh OPTAHHU3AIIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIBI paboOT, IOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHJbI, OIICHUBATH
KauyeCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

MNPEJMETHBIE PE3YJIBTATDBI

K xoniy 10 kinacca oOyyarouuiicsi Hay4uTCsi:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHSMH CTEPEOMETPUU TIPHU
pEIICHUH 3aa49 U TPOBEICHUHM MaTEMATHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUSA M3 HHUX MPHU pPEUICHUU
TCOMETPUYCCKUX 3a]1aY;

e KJIACCH(PUITUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U ITIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMH B MPOCTPAHCTBE, MEXIY HPsIMON U
TUIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (IIpU3Ma,
nupamuzia, NpsSMOYyTOIbHBIN Mapaienenumnes, Kyo);



e KJIacCU(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS  JJIs
KJ1accu(uKanuu;

e CBOOOJHO OINEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBITIOJHSTH napasienbHoe, IIEHTPAITLHOE u OpPTOTOHAIILHOE
MPOCKTUPOBAaHKUE (UTYpP HA TUIOCKOCTH, BBIIOIHATH U300paKeHUsT QUTyp
HAa TUIOCKOCTH;

e CTPOWTH CCUCHHUSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMH, BBIITOITHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
nupamuzia), FeOMETPUUYECKUX Tell ¢ TpUMEHEHUuEM (HopMyI;

e CBOOOJIHO ONEPHPOBATH MOHATHUSIMH: CAUMMETPHS B MPOCTPAHCTBE, IICHTD,
OCh W TIUIOCKOCTh CHMMETPHH, IIEHTP, OChb W IUIOCKOCTh CHMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBITIOJNHITH ICUCTBUS HAJl BEKTOPAMH,

e pemaTh 3aJayd Ha JI0KA3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUHA W
HAXOXKJICHUE TEOMETPUYECKUX BEIWYWH, TMPUMEHSSI WU3BECTHBIE METOJIbI
IpHU PEIICHUN MAaTeMAaTUYECKUX 3aJ]1ay MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIC CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUYECKUX 33]1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPaBHUBATH U
aHAIM3UPOBATHh PEANbHBIC CUTYAIlMH, MPUMEHATh M3yYCHHbIC TOHSATHUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTUyecku  cQopMyIHpOBaHHON
npo0JieMbl, MOJEINPOBATh pEANbHBIE CHUTyallMd Ha SI3BIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAaHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemarh MPaKTUYECKHe 3a/1ayw,
CBSI3aHHBIE C HAXOXKJIEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konny 11 kiacca oO0y4arouuiicss Hay4YuTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTYICHHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TOJIYUESHHUS TeJl BPAIlCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHHS,
O0BEMBI W TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAaIlICHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU TeEl
BpaliecHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaIlCHMUS;

BBIYHCIIATh COOTHOIICHUS MEXIY IUIOIIAIIMUA TTOBEPXHOCTEH U 00bEMaMu
IMOJ00OHBIX TEI;

n300pakaTh u3y4aembie (UTYpHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHsI TEJl BPAIICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;
pelIaTh reOMETPUYECKHE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNW OT TOYKH IO IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN;

BBITIOJIHATh HM300pa)X€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpU
MapajyIeIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€PKAIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpazoBanusl moqo0us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TE€J BPAIICHUS: CEYEHUs LMJIMHIpa
(mapayuienTbHO U NEPHEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO U IPOXOASAIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHHSI CEUEHHI: METOJ CJIEAOB, METO]
BHYTPEHHETO POEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAararlliuX HECKOJBKO IIaroB pELICHMS, €CIH YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pelmarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 33/1a4;

MPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPaBHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B  IMpOLECCE IOUCKA  pPEIICHUs
MaTeMaTu4yecku  cHOpPMYJIUpPOBAaHHOM  MpOOJEMBI,  MOJAEIHUPOBAThH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, UCCIEIOBATh MOCTPOECHHBIE
MOJIEJIA C UCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3a/adud, CBS3aHHBIE C
Hax0>XJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOM 4acTu GyHIaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KonnyectBo yacos
Ne HaunmMeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbBIe (LM(ppPOBbIE)
KoHTpoJbHbIe
n/n NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI
bu6mmoreka [IOK
Beezetiie b cTepeoMeTpiio 23 L https://m.edso00.ru/1c209e37
B3anMHOe pacnosioxkeHUe NpsIMbIX B 6 1 bubnuotexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/1c209e37
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B 8 bu6muoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru/1c209e37
[lepneHquKyASIPHOCTD NPSMBIX U o5 bubnuoreka IIOK
MJIOCKOCTEHN B IPOCTPAHCTBE https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
Y/TIBL i PACCTOAHILA 16 L https://m.edsoo0.ru/1c209e37
but6mmoreka [{JOK
Muororpariii ! L https://m.edso0.ru/1c209e37
Bexkropsl B ipocTpaHcTBe 12 bubmmorexa [JOK
P pocIp https://m.edso00.ru/1c209e37
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS 5 5 bubnunoreka IIOK
3HaHUHN https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

KoanuecTBo 4yacoB

HanMeHoBaHMe pa3ieioB H TeM JIeKTPOHHBIE (LH(pPOBbIE)
Ne i/m KonTpoJbHbie
NpoOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbl
Bbu6nuoreka [JOK
AHQITHHCCKAS TCOMETPHA 15 1 https://m.edso00.ru/1c209e37
[ToBTOpenue, o6o0IIEHNE 1 15 1 bubnmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
17 1
OOBEM MHOTOrpanHHKa https://m.edso00.ru/1c209e37
Bbu6nuoreka [JOK
T 24 1
©/1a BpATleHIA https://m.edso00.ru/1c209e37
[Tnomanu moBepXHOCTU U 0OBEMBI 9 1 bubnmoreka [JOK
KPYIJIBIX T€Il https://m.edso00.ru/1c209e37
bubmnorexa [JOK
1
HBiienis > https://m.edso00.ru/1c209e37
[ToBTOpeHnue, 0600ImIEeHNE U 17 2 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 8


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmnuecTBo yacos 3 N
JIEKTPOHHbBIE HH(POBHIE
Ne n/m Tema ypoka KonTpoabHbie P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI
OcHoBHbIE TIpaBHiia N300paKEHUS HA PUCYHKE
MJIOCKOCTH, MapajlIeNbHbIX MPSMBIX (OTPE3KOB) 1 bubmmorexa [JOK
> 18P P P ’ https://m.eds00.ru/1c209e37
CepeNHbBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psiMasi,
IUIOCKOCTB, MpocTpaHcTBO. OCHOBHBIE MpaBuiIa
MU300paKCHHs HA PUCYHKE TIOCKOCTH 1 Bubmmorexa [IOK
P puey ’ https://m.eds00.ru/1c209e37
HapajuIeJIbHBIX IPAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsiTus: mepecekaronecs miocKoCTH,
nepeceKaromuecs npsimMasi v mioCKOCTh; 1 Bubmmorexa [IOK
p p ’ https://m.edsoo.ru/1c209e37
MOJIYIIPOCTPAHCTBO
[TonsiTus: nepecexarouyecs MmiocKoCTH,
nepeceKaromuecs npsimasi v mioCKOCTh; 1 bubmmorexa LIOK
p p ’ https://m.edsoo.ru/1c209e37
MOJyPOCTPAHCTBO
MHororpaHHUKH, H300pa’keHNE IPOCTENIINX
MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIINX 1 bubnnorexa LIOK
pocTp yP, Heey Y https://m.edso0.ru/1c209e37
00BEKTOB
MHororpaHHuKH, ©300paKeHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1 bubamorexa LOK
pocTp YP, HECYHIECTRYIOM https://m.eds00.ru/1c209e37
00BEKTOB
AKCHOMBI CTEPEOMETPHUH U NEPBHIE CIEACTBUS U3 1 bu6nuorexa [IOK
HUX https://m.edsoo.ru/1c209e37
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIAEACTBUS U3 1 bubnuotexa [JOK
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HUX

AKCHOMEI CTCPCOMCTPHUH U IICPBBLIC CICIACTBUA U3
HUX. CriocoOBbI 3aJJaHNs IPSAMBIX M IJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TIPSIMBIX U
MJIOCKOCTEM

N300pakeHue ceueHuil nmupaMupsl, Kyoa u
IPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa.
N3o6pakenue nepecedeHus MOITyIeHHBIX
I10cKocTel. PackpammBaHue NOCTPOEHHBIX
CEYEHUH PAa3HBIMM LIBETaMU

N300pakeHue ceueHuil nmupaMupl, Kyoa u
IPU3MBI, KOTOPbIE MIPOXOISAT Yepe3 ux peopa.
N3o6pakenue nepecedeHus MOITydeHHBIX
II0CcKOCTeN. PackpammBaHue MOCTPOEHHBIX
CEYEHUH PAa3HBIMM LIBETaMU

N3o0pakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPbIE MIPOXOISAT Yepe3 ux peopa.
N3o6pakenue nepecedeHus MOITyIeHHBIX
II0cKOCTeN. PackpammBaHue NOCTPOEHHBIX
CEYEHUH PAa3HBIMM LIBETaMU

N3o6pakenue cedeHnit mupamMuasl, KyOa u
IPU3MBI, KOTOPbIE MIPOXOISAT Yepe3 ux peopa.
N300paxkenune nepeceveHns MoJTy4eHHbIX
I10cKocTel. PackpammBaHue NOCTPOEHHBIX
CEYEHUH PAa3HBIMM LIBETaMU

Mertoa cieoB Ul HOCTPOCHUS CEYEHUN

Merog ciie10B AJIs IOCTPOCHUS CEUCHUM.
CaolicTBa nepeceyeHui MpsIMBIX U MIIOCKOCTEN

https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edso0.ru/1c209e37

bubnuorexa [JOK
https://m.edso0.ru/1c209e37

bubmorexa [JOK
https://m.edso0.ru/1c209e37

bubnuorexa [JOK
https://m.edso0.ru/1c209e37

bubmorexa [JOK
https://m.edso0.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edso0.ru/1c209e37
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Merton ciaenoB Aisi TOCTPOCHUST CEYEHHIM.
CBolicTBa epeceyeHuil MPSIMbIX U MIIOCKOCTEN

[Toctpoenue ceuenuii B mupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHue BEBIHOCHBIX
YyepTexeil U 3anuch H1aroB NOCTPOEHUS

[TocTpoenue ceuenwuii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB TOCTPOCHUS

[TocTpoenue ceyenwuii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX
YepTeXeil U 3alHuch N1aroB MOCTPOEHUS

[TocTpoenue ceueHunii B mupamMue, Kyoe mo Tpém
ToukaM Ha péOpax. Co3gaHne BHIHOCHBIX
YyepTexeil U 3amuch 1aroB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema o
IPOTOPIMOHATBHBIX oTpe3kax. [lomqodue
TPEYTOJbHUKOB

IToBropenue mianumerpun: Teopema Menenast.
PacueTsl B ce4eHHAX HA BBIHOCHBIX YEpTEXkKaX.
Wcropus pa3BuTus MIIaHUMETPUU U
CTEpEOMETPUN

KonTponbHas padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenuBaroniecs npsmele.
[Ipu3Haku CKpEMBAIOIIUXCS TPSIMBIX.
[TapannenbHble NpsIMBbIE B IPOCTPAHCTBE

TeopeMa 0 CyII€CTBOBAHUH U CAMHCTBCHHOCTH

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.ru/1c209e37

bubnuorexa [JOK
https://m.edsoo.ru/1c209e37

but6moreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
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bubnuorexa [JOK
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but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
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MPSMON MapaJifIeTbHON JAHHOW MPSMOi,
MPOXOJIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXKaIleH Ha TaHHOU npsiMou. Jlemma o
MepECeYCHUH NapaIeIbHBIX IPSIMBIX
IUIOCKOCTBIO

[TapannensHOCTH Tpex NpsMbIX. Teopema o TpEx
napajuIeNbHBIX NpsAMbIX. Teopema o
CKPEIIUBAIOIIUXCS TMPSIMBIX

[TapanmnensHoe npoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaylIeIbHOIO IPOEKTUPOBAHUS.
N3o00pakeHne pa3HbIX (GUTYP B MapauieIbHON
MPOEKLINU

entpanpHas mpoekuus. Yroi ¢
COHAIPaBJIEHHBIMU CTOPOHAMH. YTOJ MEXTY
PSIMBIMU

3aauM Ha JOKa3aTeNIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsaTHs: MapamIeabHOCTh NPSAMOM U INIOCKOCTH
B nipocTpaHcTse. [Ipu3Hak napamiensHoCcTH
npsiMOi U TIocKOCcTH. CBOMCTBA NapasuIeIbHOCTU
IIPSIMOM U INIOCKOCTH

['eomeTpuyeckue 3a7aur Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIEC C MAPAUIETFHOCTHIO
MPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE
[TocTpoenue cedenus, MPOXOIAIIETO YEpeE3
JAHHYIO MPSIMYIO Ha YepTexke U MapaijieIbHOTO
JIpyrou npamoi. Pacuér oTHomeHui

https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
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bu6moreka [JOK
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[TapannenpHas mpoeKUus, IPUMEHEHUE s
MOCTPOCHHUS CEUeHMI KyOa U nmapajuiesienunea.
CpoiicTBa napasuieNenune1a u mpu3Mbl

[Tapannenbublie mnockoctu. Ipusnaku
NapajuIeIbHOCTH JABYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIEN YEPE3 TOUKY, HE
MIPUHAJICKALLYIO TAaHHOU MIIOCKOCTH U
CIICICTBUS U3 HEE

CBoiicTBa napayjieNbHbIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSAMBIX NIEPECEUCHUS IPU
MIEPECEUCHUH JABYX NapaJUICIbHBIX IJIOCKOCTEN
TpeThen

CpoiicTBa napaiesbHbIX MIOCKOCTEN: 00

OTpE3KaxX MapaJUICIbHBIX IIPSIMBIX, 3aKITIOYEHHBIX

MCKAY MapalJICIbHBIMUA INIOCKOCTAMMU; O
NnepececuCHnmn HpﬂMOI\/'I C AByM# ITapalJICJIbHbIMHA
IIIIOCKOCTAMU

[ToBTopenue: Teopema [lugaropa Ha miIoOcKOCTH

[ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOIBLHOTO
TpPEyrojJbHUKa

CBoiicTBa Ky0a ¥ MPSMOYTOIBLHOTO
napajuiesienumne1a

Brruncnenue nmuH OTPE3KOB B KybOe 1
IPSIMOYTOJIBHOM Tapajulesenune e

[lepneHAMKYIAPHOCTD NPSAMO U MJIOCKOCTH.
[Ipu3Hak neprneHaAuKyJISPHOCTH IPSIMOU U

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
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but6mmoreka [IOK
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IUIOCKOCTH
IleprieHAUKYIAPHOCTD NPSMOU U IJIOCKOCTH.
[Ipu3Hak neprneHaAuKyJISPHOCTH IPSIMON U
IUIOCKOCTH

Teopema 0 CyIECTBOBAHMH U €IMHCTBEHHOCTH
IPSIMOM, IPOXOASILEN Yepe3 TOUKY IPOCTPAHCTBA
Y TIEPIIEHANKYJIIPHON K IIJIOCKOCTH

[110CKOCTH M NEPIEHANKYIISIPHBIE UM IIPSIMBIC B
MHOTOTpaHHHMKaX

[1nockocTu ¥ nepneHANKYISIPHbIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

[lepnennukymnsap n HakinoHHas. [loctpoenune
NEPIEHIUKYIISAPA U3 TOUKU Ha NPSAMYIO
Ilepnenaukynsip u HakinoHHas. [locTpoenue
NEPIECHIUKYIIAPA U3 TOYKU Ha MPAMYIO

Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpatHast)

Teopema o Tpéx nepneHaAnKyIApax (npsamas u
oOpatHast)

Yron MCKAY CKPCIIUBAOMIUMUCS TPAMBIMU

[Touck nepneHANKYISAPHBIX MPSMBIX C IIOMOILBIO
NEPIECHIUKYISPHBIX TUIOCKOCTEH

OproroHanbHOE MPOSKTUPOBAHHE

[TocTpoenue ceuenuii Kyoa, MPU3MBI, TPABUILHOMN
MUPAMUJIBI C TOMOIIBIO OPTOTOHATIBLHOM
MPOEKIIUU

bubnuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
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[TocTpoenue ceuenunii Kyoa, MPU3MBI, TPABUILHOMN
MUPAMUJIBI C TOMOIIBIO OPTOTOHATIBLHOM
MPOEKIIUU

CummeTpusi B IPOCTPAHCTBE OTHOCUTEIEHO
miockoctH. [ImockocTu cummerpuii B
MHOTOTpaHHHUKaX

[Ipu3Hak neprneHaAuKyJISPHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEACTBUE CUMMETPUU

[IpaBunpHbIE MHOTOTPAaHHUKU. Pacuér
paccTOSHUM OT TOYKHU A0 IUNIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHHUKH. Pacuér
PacCTOSHUN OT TOYKH [0 IJIOCKOCTH

Crioco0Ob!I OIyCTUTH MEPIIEHAUKYIISIPBL:
CUMMETPHS, CABUT TOUKHU IO NapaljIeIbHON
IpsIMOi

CnBur no HenapasuieaIbHON MPSIMON, U3MEHEHUE
pacCcTosHUMI

KonTtponsHast padota "B3aumHoe pacrnonoxenue
MPSMBIX U TJIOCKOCTEN B TPOCTpAHCTBE"
[ToBTOpEHME: Yroa MeX1y NPSIMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
TpEyrojbHUKE, TEOPEMa KOCHHYCOB
[ToBTOpEHME: Yroa MEXy CKpEUIMBAOLIMMUCS
IPSIMBIMU B IPOCTPAHCTBE

['eomeTpryeckue METObI BEIUNCICHUS yIila
MEXy PSMBIMH B MHOTOI'PaHHUKAX
JIByrpansblii yroja. CBONCTBO JMHEWHBIX YIJIOB
JBYTPaHHOIO yria
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[Tepnenaukymnsipubie miiockoctu. CBOKCTBA
B3aMMHO NEePIEHINKYISIPHBIX MITOCKOCTEN

[Ipu3Hak neprnesauKyJISIPHOCTH IUIOCKOCTEH;
TeopeMa O MPSIMOM NEPECEUEHHUs IBYX
IJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEH
IUIOCKOCTH

[IpsiMoyrombpHBII napauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA MPSIMOYTOJIBHOTO
napajulielenuIe1a

TeopeMa 0 JuaroHaljiv npsaMoyroJibHOro
MapajiesenuIica u CJICACTBUC U3 Heé

CrepeoMeTpHuueckue U NpUKIaIHbIC 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TIOCKOCTH

[ToBTOpEHME: CKpEITUBAIOIIUECS TTPSIMBIE,
napajuieJIbHbIC TNIOCKOCTH B CTAHIAAPTHBIX
MHOTOTpaHHHUKaX

[Tapa napajuienbHbIX IIIOCKOCTEW HA
CKPEILIUBAIOIIMXCA NPSMBIX, PACCTOSTHUE MEXKIY
CKPEIIMBAIOIMMHUCS IPSIMBIMHU B IIPOCTHIX
CUTyalUsaX

PaccrostHue OT TOUKH 10 INIOCKOCTH, PaCCTOSIHUE
OT IPSAMOM 10 TUIOCKOCTH

Brrunciienne pacCTOSTHUM MEXITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU C TIOMOILBIO
MEPIECHIUKYISIPHON MI0CKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
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TEOPEMbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTiia

DneMeHTHI chepUIecKOil reOMEeTpUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

KonTtponbHas padota "Yriiel u paccTosHUS"

Cucremartu3zanus 3HaHul "MHOrorpaHHHK U €T0
DJIEMEHTHI"

[MTupamuaa. Bunsl nupamua. [IpaBunbHas
nupaMua

[Ipusma. IIpsAmas 1 HaKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

[Ipssmoit mapasuienenumnen, npAMOyIroJbHbINA
napaiesienunen, Kyo

Beinyknbie MHOrorpanauku. Teopema Dinnepa

Beinyknbsie MHOrorpanauku. Teopema Dinepa.

HpaBI/IHLHHe " IOJIYIIPaBHUJIbHBIC MHOT'OTPAHHHUKHN

KonTtponbHas pabora "MHuororpanHuku"

[ToHsiTHE BeKTOpa HA TUIOCKOCTH H B
POCTPAHCTBE

CymMma BEKTOpPOB
Pa3HocTh BEKTOpPOB

HpaBI/IJ'IO Mapajiejacnuicaa
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YMHOXEHUE BCKTOpAa Ha 9YHUCJIO

PaznoxeHnne BekTopa 1mo 6a3ucy Tpéx BEKTOPOB,
HE JISKAIIUX B OJHOH IIIOCKOCTH

CxansgapHoe NMpou3BeICHUE

Brruucnenue yria Mexxay BEKTOpaMU B
IIPOCTPAHCTBE

[Ipocreitmme 3ana4n ¢ BEKTOpaMHU

[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu

[Ipocreiinue 3a7a4u ¢ BEKTOpaMu

[Ipocreiimme 3a1aun ¢ BEKTOpaMHU

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

Wrorosas koHTposibHAs paboTa

Wrorosas koHTposibHas paboTa

O00011eHNEe U CUCTEMATU3ALNS 3HAHUN

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME
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11 KIIACC

Ne i/

10

11

Tema ypoka

[ToBTOpenue Temsl "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue Tembl "CkansipHoe
MPOU3BEJICHHE BEKTOPOB"

[ToBTOpEeHMEe TeMbI "Bhruncinenue yria
MeX/1y BEKTOpaMHu B IPOCTpaHCcTBE"
[ToBTOpEHUE TeMBI "Y paBHEHHE MIPSIMOH,
MIPOXOAIEH uepes 1Be TOUKH"
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTpe3Kax

YpaBHEHHE UIOCKOCTH, HOpMaJlb,
YpaBHEHHE MJIOCKOCTH B OTPE3KAX

BekropHoe npousseneHue

JIuneliHble HEPABEHCTBA, JIMHEWUHOE
[IpOrpaMMHUpOBaHUE

JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE
MIpOrpaMMHUPOBaHUE
AHaIUTUYECKUE METOBI pacuéra yria

MCXKAY NPpAMBIMA B MHOI'OT'PaAaHHUKAX

AHanuTHYecKne MCTOAbI pacqéTa yria
MCKAY INIOCKOCTAMH B MHOT'OI'pPaHHHUKAX

KoanuecTBo 4yacoB

Bcero

KonTpoJsbHble
padoThI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl
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17

18

19

20

21

22

23

®dopmyJiia pacCTOSIHUS OT TOYKH 10
IJIOCKOCTH B KOOPAMHATaX
HaxoxeHue paccTosHUM OT TOYKHU 10
IJIOCKOCTH B KyOe

HaxoxzaeHue pacCTOsSHUN OT TOYKHU 10
IJIOCKOCTH B NPAaBUJIbHON TUPAMHUJIE

KontponbHas padoTa "AHanmuTudeckas

reometpus”

CeucHus MHOT'OI'paHHUKOB: CTAHAAPTHLIC

MHOTI'OrpaHHUKH

CeucHus MHOT'OI'paHHUKOB: MCTOJ CJIICAOB

Ceuenuns MHOT'OT'PpaHHUKOB: CTAHAAPTHLIC

IIJIOCKOCTH, HGpGCC‘IGHI/I}I HpﬂMBIX nu
IJIOCKOCTEN

[TapannenbHble MPsMBIE U TUIOCKOCTH:
napassienbHble CeYeHHS

[TapannenpHbIE NPSAMBIE U TNIOCKOCTH:
pacu€T OTHOLIECHUI

[TapasienbHbIE IPSIMBIE U IIJIOCKOCTH:
YTJIBI MEXKY CKPELIUBAIOIIUMHUCS
MPSIMBIMU

IlepnieH UKy ISIpHBIE IPSIMBIE U

IIJIOCKOCTH: CTaHAAPTHBIE T1apbl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEH U

npsMBbIX, CUMMCTPHUH MHOT'OI'PaHHUKOB

[lepnenuKyIsipHbIE IPSMBIE U
TJIOCKOCTH: TEOpEMa O TpeX
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28

29

30

31

32

33

NEepIEeHIUKYIApax
IlepnieHquKyIspHBIC IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHME: MO MHOTOYTOJIBHUKOB,
(dhopMyIbl 1715 IO, cooOpaskeHus
no00us

[ToBTOpEHME: MIOMIAI MHOTOYTOJILHUKOB,
dhopMyIbl 1715 T, cooOpaskeHus
noxoous

[ToBTOpEHUe: MO MHOTOYTOJIbHUKOB,
dhopMyITbl 1715 TUTOMAEH, COOOpaKEHUS
noxoous

[Inomany ce4eHuit MHOTOI'PaHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs MOJ00us

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTONIAY TOBEPXHOCTEN, pa3pe3anHus Ha
4acTH, COOOpaxeHHsI MOA00MS
Kontponbnas padota "[loBTopenue:

MHOTOT'PaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

0065BEM Tema. O6BEM IPSIMOYTOJILHOTO
napasuiesenumnesia

3amaun 00 yaABOCHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yria
CrepeoMeTpruecKue 3a]a4u, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
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37
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39

40

41

42

43

44

45

nmapauiCacnuicaa

HpI/IKHaI[HBIG 3aJa4u, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMA npAMOYTOJILHOTO
nmapaJuiCjacnuicaa

O0BEM npsIMOi IPU3MBI

CrepeoMeTpHUECKHE 3a]1a4H, CBA3aHHBIE C
BBIUUCIIEHUEM 00BEMOB IPSMOM MTPU3MBI

IIpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSMO IPU3MBI

Brruuciienue 005EMOB TEI ¢ TOMOIIBIO
onpeaenénHoro uarerpaina. O0bpém
HAKJIOHHOM TTPU3MBI

Brruncienue 00bEMOB TEJI ¢ TTOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEm
TTAPAMH/TBI

®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMUJ ¢ OOLTUM YTIIOM
dopmyna o0bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMHU/T ¢ OOIITUM yTIIOM
CrepeoMeTpHueCKHe 3a/]a4H, CBSI3aHHBIE C
00bEMaMU HAKJIIOHHOW MTPU3MBI
CrepeoMeTpruecKue 3a]a4u, CBI3aHHBIE C
o0BEMaMu TUpaMUIBI

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHON
TIPU3MBI

[Ipuknagueie 3agaun mo Teme "OObEMBI
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46

47

48

49

50

51

52

53

54

55

56

57

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncnenue
paccTosiHUA 10 IIOCKOCTU

Kontponbnas padota "O0bEM
MHOTOrpaHHuka"

Hunuaapuyeckasi MOBEPXHOCTD,
o0pa3yromue MUIHHIPHIECKON
IIOBEPXHOCTHU

Hunuuap. [pssMoi KpyroBou HUIMHAP.
[omaae MOBEPXHOCTH LIMJIMHAPA
Konunueckast moBepXHOCTh, 00pa3yroliue
KOHMYECKOU noBepxHocTu. Konyc

CeueHune KOHyca MIO0CKOCTHIO,
napajuIeIbHOM TUIOCKOCTH OCHOBaHUS

Yceuénnslit konyc. M300pakeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

[Tnomaap 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTU KOHYyCa

[Inomaaps 60KOBOM MOBEPXHOCTH U MOJHON
MIOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3aj1auu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
MOCTPOEHUEM CEYEHUI LIMJIMHAPA, KOHyCa

CrepeoMeTrpuueckue 3aa4uu Ha
JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUECHUN LUITUHIPA, KOHyCa

[Ipuknagubie 3a7a4M, CBI3aHHBIC C
LHUIHHIIPOM

https://m.edsoo.ru/1c209e37
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59

60

61

62

63

64

65

66

67

68

[IpuknagHeie 3a7a4M, CBI3aHHBIC C
IATUHIAPOM

Cdepa u map

ITepeceuenue cheps! u mapa ¢
tockocTrio. Kacanue mapa u cdeps
IUTOCKOCTHI0. By u m300paxenue mapa

[epeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
TUTOCKOCTBIO. Bu 1 m300paxenue mapa

VYpaBuenue coepsl. [Inomans cheps u eé
yacTeu

Cummerpus chepsl 1 mapa

CrepeomeTpuyecKkue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoil U apoM,
MOCTPOCHUEM UX CEUEHHH IIOCKOCTHIO

CrepeoMeTrpuueckue 3a1a4y Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHNE,
CBsI3aHHBIE CO chepoil U apoM,
IIOCTPOCHHUEM UX CEYEHU IIIOCKOCTBIO
[IpukiagHeie 3a1a4m, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYIKHOCTD Ha IUIOCKOCTH,
BBIYUCJICHUSA B OKPYKHOCTHU, CTAHAAPTHBLIC
mo00ust

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
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MHOTOTPaHHUKOB
3anaun o teme ""Tena U MOBEPXHOCTH
BpareHus"

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

KonTponbhas pabora "Tena u
MOBEPXHOCTH BpalieHus"

O6béM umuHIpa. Teopema 06 00bEMe
IpsaMOro qujiInHApa

Boruncnenne 00EMOB TeJT C MOMOIIBIO
omnpenenéHHoro uHrerpana. OobEM KoHyca

TTimommaam 00KOBOH U TIOJTHON
MTOBEPXHOCTH KOHYCa

CrepeoMeTpHUECKHE 3a]1a4H, CBA3aHHBIE C
BBIUMCIIEHUEM 00BEMOB IIMIIMH/IPa, KOHYCa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI 1
IJI0ILA 1M TOBEPXHOCTEN Ten"

O06BEM 11apa 1 apoBOro CeKTopa.
Teopema 06 06BEMe mapa. [Tnomans
cdeprl. CTepeoMeTpHIECKUE 3a1a4H,
CBSI3aHHBIE C BEIUUCIICHUEM 00BEMOB
1rapa, mapoBOro CErMeHTa M IIapOBOTO
CeKTOpa

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaabio cepbl. COOTHOMEHUS MEKTY
IIOLIAISIMU TTOBEPXHOCTEN U 00bEMaMHU
HOIOOHBIX TE

https://m.edsoo.ru/1c209e37
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[TonoOHbIE TENIa B MPOCTPAHCTBE.
N3menenne 06béMa pu mogo0uu.
CrepeoMeTpruecKue 3a1a4u, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB TEN U IUIOMIACH
MMOBEPXHOCTEN

Kontponbras padota "[lnomann
TTOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JiBmxenus npoctpancTBa. OToOpakeHus.
JIBrxenus u paBeHCTBO uryp. O0mue
CBOMWCTBA JBHKCHUMN

Buael nBukeHMii: napauiesbHbIN EPEHOC,
LICHTPAJIbHAsA CHMMETPUS, 3€pKaJibHAs
CUMMETpPHUS, IOBOPOT BOKPYT HPSIMOM

[Ipeo6pazoBanus mogo6us. [Ipsmas u
cdepa Ditnepa

I'eomeTprueckue 3a1a4y Ha IPUMEHEHHE
JIBYKCHUS

Konrtponsnas padora "BekTops! B
npocTpaHcTae”

O6o0matomee moTopeHue 11 moHsTHii 1
MeToA0B Kypca reometpun 10-11 kmaccos,
cucTeMaTH3alus 3HaHUM:
"[TapayinenbHOCTh NPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

O6o0maromee moropeHue 11 moHsTHii u
MeToA0B Kypca reometpun 10-11 kmaccos,
cucTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”
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O6o0maromee moBTopeHue 11 moHaTHiA 1
MeTo10B Kypca reomeTpun 10—11 knaccos,
cUcTeMaTu3anus 3HaHuii: "BeKkTopsl B
npoctpancTse”

O6o061maromiee nopropenue 11 nousituii u
MeTo10B Kypca reomeTpun 10—11 knaccos,
cuctemaruzanus 3HaHuil: "OobeM
MHOTOrpaHHuka"

O6o06maromiee nopropenue 11 nousituii u
MeTo10B Kypca reometpun 10-11 kaccos,
cuctemaruzanus 3HaHuil: "OobeM
MHOTOrpaHHuKa"

Ob6o6maromiee nosropenue 11 nmoHaTuit u
MeToJ10B Kypca reomeTtpun 10-11 kmaccos,
cuctemarusanus 3Hanuit: "[Inomanu
TMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"
Ob6o6maromee nosropenue 11 nmoHaTuit u
MeTo10B Kypca reometpun 10-11 kiaccos,
cuctemarusanus 3HaHuit: "[Inomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

Wrorosas koHTpoJsibHas paboTa

Wrorosas koHTpoJsibHas paboTa

[ToBTOpenue, o600IIEHNE 1
crucTeMaTu3alus 3HaHUI
NcTopus pa3BuTHS CTEpEOMETPUH KaK

HAayKH U €€ POJIb B Pa3BUTHUHU COBPEMEHHBIX
HMH)KEHEPHBIX U KOMIIBIOTEPHBIX
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TEXHOJIOTUH

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcrtopus pa3Butus crepeoMeTpun Kak
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcrtopus pa3Butus cTepeoMeTpUn Kak
HayKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

Hcrtopus pa3Butus cTepeoMeTpUn Kak
HayKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT I

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Marematuka. ['eomerpusi, 11 wmacc/ Mepzmsk A.I'., Homuposckuii JI.A.,
[Tonsko B.M.; mnon penakmueir Ilomonsckoro B.E., OOmectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCThIO WM3parenbckuit 1entp «BEHTAHA-
['PA®y; Axtnoneproe obmectBo «M3narenbctBo «IIpocBemenner
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

@®PII no reomerpun
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETH

HUHTEPHET

bu6mmoreka IJOK



