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PaGouas nporpamma no reometpun B B 10-11 xmaccax pazpaborana B
COOTBETCTBUM CO  CJEAYIOIIUMHA HOPMATUBHBIMU JTOKYMEHTAMHU:

3akoH Poccuiickoit ®deneparuun ot 29.12.2012 roma Ne 273—-®3 «O06
oOpazoBanuu B Poccuiickoit @denepanumny;

®I'OC ocHoBHOrO o6Omero oo6bpazoBanus (manee — OI'OC 0OO00),
YTBEPKACHHOMY IpUKa3oM MuHucTepcTBa IpocBelieHus Poccuiickon
®enepanuu ot 31 mas 2021 roga Ne 287, u ¢ yuerom [IpuMepHO OCHOBHOM
oOpa3zoBaTeIpHON ITpOorpaMMbl OCHOBHOT'O 00I1Iero 0Opa3oBaHuu (ogo0peHa
pemienrem @DenepaabHOr0  yueOHO-METOJUYECKOTO OOBEIUHEHHUS T10
oOmiemy o6pazoBanuto, mpotokoia 1/22 ot 18.03.2022);

®I'OC ocHoBHOrO o6Omero oo6pazoBanus (maaee — DI'OC 0OO00),
YTBEPXKIACHHOMY TIpUKa3oM MUHHCTEpCTBA O00pa3oBaHMs U HAyKH
Poccuiickoit ®@eneparnuu ot 17 mexadbpst 2010 roga Ne 1897, u ¢ yuerom
[IpumepHON OCHOBHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (og00peHa pemeHrueM DeaepaibHOT0 yu4eOHO-METOAMIECKOTO
oOBeuHeHus 1o 001eMy obpazoBanuio, mpoTokoin 1/15 ot 8 anpens 2015
rojaa);

[loctanoBnenne ['7aBHOrO rocyAapCTBEHHOIO  CAHUTApHOTO  Bpaua
Poccuiickoii  ®enepauun ot  28.09.2020 Ne 28 «OO0 yTBepKIeHUU
canutapubix npasun CII 2.4.3648-20 "CaHuTapHO-3ITMIEMHOJIOTHYECKUE
TpeOOBaHMUSI K OpraHu3alusIM BOCHUTAaHUA U OOydYeHHs, OTIbIXa U
03JIOPOBJICHUS JETEU U MOJIOJIECKH M.

denepalibHbIMU o0pazoBaTenbHBIMU mporpaMmamu (TIpuKa3bl
Munnpocsemenuss Poccun ot Ne 372 ot 18.05.2023, Ne993 or 16.11.2022
No 992, No 1014 ot 23.11.2022);

®denepanbHas paboyas mporpaMMma BOCIIUTAHUS JIJIsl 00I1e00pa3zoBaTEIbHBIX
opranmzanuii (IIpukaz Munnpocsemenus: Poccun ot 25 Hosi0pst 2022 1. No
1028);

YceraBom MBOY «Kpacnomakckast COII umenun CokonoBckoro B.ILy.



IHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust sBAsieTcss OOHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CpPEIHErO
oO1ero oopa3oBaHus, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3yUYCHUSI JTUCITUTUTHH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHHTApPHOTO IMKJIA.
[lockonbKy ~ JIOTMYECKOE  MbIIUIeHHWE,  (GOpMHpyeMOe  MpU  U3YUYECHHUH
OOyYarOIMMUCST TTOHSITUIHHBIX OCHOB T€OMETPHUH, TIPH JTOKA3aTEIbCTBE TEOPEM H
IMOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPKACHUU IIPU PEIIEHUH T€OMETPUUECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eomerpus» Ha yriayOinéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCi MpH
M3YUYEHUU TE€OMETPHUH, KaK COCTaBIIIONIECH MpeaMeTHON obnactu «MareMaruka u
uHpopMaTUKa»  4yepe3  oOecrleuyeHHE  BO3MOXKHOCTH  NpPUOOpETeHHs U
UCIIOJIb30BaHUsI OoJiee TINyOOKMX TEOMETPUYECKUX 3HAHUW W  JICHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIHOTO NpodheCcCuOHATBHOTO
o0pa30oBaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJayaMy Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSAIONINMH M YCUIIUBAIOIIUMHU KypC 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHue MpeICTaBICHUsI 0 TEOMETPUU KaK YacTH MUPOBOM KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAOIIIUM MUPOM;

dbopMHpOBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypaX Kak o
BAXHEUIIINX MAaTEMATUYECKUX MOJENSAX, IO3BOJSIOINIMX OIMCHIBATH U HU3yYaTb
pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara 1o pas3aeiy
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUU;

dbopMHpOBaHWEe  yYMEHHUS  BIAJE€Th  OCHOBHBIMH  TOHSTHSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX U WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn M yMEeHHE HUX TPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI pEIeHUs 3a/1aY;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YEPTEKax, MOJETSIX U B PeaIbHOM
MHpPE MHOTOTPAaHHUKM M Te€JIa BpAIICHUs, KOHCTPYUPOBATH TI€OMETPUUYECKUE
MOJIEIIH;

(dbopMHpoOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEeMaTUYECKUX Teopuid, (PopMUpOBaHUE TMOHWMAHUS POJIU AKCHOMATHUKHU TIPH
MIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIaJ€Th METOJAaMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pEIICHUsI, YMEHUSI WX NPUMEHSATh, MPOBOAUTH JOKA3ATEIIbHBIE PACCYXICHUS B
XOJI€ pELIECHNsI CTEPEOMETPUUECKHUX 33/1a4 U 3a4a4 C MPAKTUYECKUM COACPIKAHUEM,



dbopMupoBaHHE TPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B MTPOBEICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHON aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, HUHTEPECa K U3YUCHHUIO T€OMETPUH;

¢dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH:
YMEHUSI pPaclo3HaBATh MPOSBICHUS T'€OMETPUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX XKU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEIBHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble M IJIOCKOCTH B IMPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel U  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH
HNOHATUSMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIIyOJIIEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJiep KaTelIbHbIM JIMHUSIM y4eOHOTO Kypca, a
(dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacupenensercs He  TOJBKO 10
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 TofaMm obydenus. Coaepxanue oOpa3zoBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
MPOrpaMMbl, pacHpeleaEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamaiuch HEOAHOKpPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHLINIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUA BKJIIOYATh B OOIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarOIUXCsl, pacliupsis U yriryouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUH Ha YTyOJEHHOM YPOBHE MO3BOJISECT:

co3nath yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTelIbHBIX IMporpamMMm, oOOecrneyuTh yriayOnaeéHHoe
M3Y4YEHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoTo peamera «MaTeMaTukay;

MOJIFOTOBUTHh OOYYAIOIIUXCS K MPOJODKEHUIO HW3YYEHHUS MaTEMaTHUKH C
yu€ToM BbIOOpa Oyayiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOoro kypca «Il'eomerpusi» Ha YIIIyOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble M CKpelIMBaromuecss mnpsmble. [IpU3Hakum CKpemmBarOmMXcCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1apaUICIIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBA MapajJIeIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapaulesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlp, NapauleJenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD MPSIMOM U INIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wIockocTer. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

Yrisl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] U €r0  CBOWCTBA.
Kparuaiime mnyTr Ha TIOBEpXHOCTHM MHOrOorpaHHuka. Teopema DJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammupa: n-yrojgpHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHel
IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHMpPAaMHUIA, [NPaBUIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIbHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTe xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsamoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJd MeExXIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCThIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENHOCTHIO;

6) TpynoBOe BocnuTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pEelIeHNH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYyTOJIbHBIN Mapaiesaenunena, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpass  OCHOBaHUA  JJId
KJ1Iaccu(UKaIuu;

CBOOOJIHO  OMEpUPOBATH  IMOHATHAMH, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATD napajijiebHoe, LEHTpAIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBIMOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PAa3IUYHBIMA METOJAMU, BBITOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAJAM  MOBEPXHOCTEM  MHOIOTPAHHUKOB  (Ipu3Ma,
nupamMuia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OINEpPUPOBATH MOHITHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTb CHUMMETPUU
durypsr;

CBOOOJTHO OIEpUPOBATh MOHSATHUSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBIIIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUHA U
HAXOXKJIEHUE TEOMETPUUYECKUX BEITUYHMH, MPUMEHSSI U3BECTHBIE METOJIbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

INPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, NpPeOOpa3oBbIBaTh W HHTEPHIPETHPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTaBICHHYIO Ha
YepTekKax U pUCcyHKax;

NPUMEHATh TOJY4YEHHbIE 3HAHWS Ha TMpPaKTHUKE: CpPaBHUBATh W
aHAIM3UPOBATh PEANIbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSITHUS B
mpolecce IOUCKA  pelleHus] MaTeMaTU4YecKh  Cc(HOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEaIbHblEe CUTYallud Ha SI3bIKE T'€OMETpPHH,
MCCJIEeI0OBATh MOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM T€OMETPHUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEIUYMH;

UMETh NPEJCTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
HaumeHoBaHue pa3ienoB u TeM Rouriectso 1acon
Ne i/ pOrpaMMBI Beero KonTpoJabHbie
padoThI
| BBeneHue B crepeoMeTpuio 23 1
5 B3anMHOe pacnosiokeHue NpsMbIX B 6
IIPOCTPAHCTBE
3 [TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B g |
IPOCTPAHCTBE
4 [lepnieHIMKYISAPHOCTH NPSAMBIX U INIOCKOCTEN 25 |
B IIPOCTPAHCTBE
VYTrabl ¥ paccTosTHUA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12 1
2 HOBTOPGHI/IG, 00o0011IeHre U cUcTeMaTH3alus 5 |
3HAaHUNI
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 7




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

VYuebnuk «I'eomerpus 10-11», aTop JI.C. Atanacsn, B.®.byTycos.

«ITpocBemenuey», 2022r

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

COopnuk 3ana4 o reometpuu 11 10-11 knacco, E.M.PabunoBuy,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

VYuurensckuit noptan; Yun.Py; SAKnacc, 1006am10B,



MYHULUIIAJIBHOE BIOIKETHOE OBIIIEOBPA30OBATEJBHOE YUYPEK/JIEHUE
«KPACHOMAKCKAS CPEJIHSISI OBIIIEOBPA3OBATEJIBHAS LIKOJIA
UMEHHU COKOJIOBCKOTI'O B.IL»
BAXYHUCAPANUCKOI'O PAMOHA PECITYBJIMKHA KPBIM

PACCMOTPEHO COITTACOBAHO YTBEPXJIEHO
pyxoBoautens [LIMO 3amectutens aupekropa no YBP  Tupexrtop
T.I. YaBkuna I'1O. I'epacumoBa JLA. byk
IIporokon Ne ITpuka3 Ne
OoT « » 2024r « » 2024r. OT « » 2024 r.

INIOYPOYHOE IINIAHUPOBAHUE

reoMeTpum
10 kaace
(yri1y0JieHHbIl YPOBEHb)

Ha 2024-2025 y4eOHbIH rog

CocraBureinsb:
UYaskuna TaresHa I'puropresna

¢. Kpacubiii Mak, 2024r






KAJIEHIAPHO-TEMATHYECKOE ININIAHUPOBAHUE
10 KJTACC reomerpus

Ne
n/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JlaTa mo
IUIAHY

Jara
dakTny.

OcHoBHbI€ TpaBuiia U300paKEHUS HA PUCYHKE
TJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB),
cepenunbl oTpeska. [loBTopenue

[TonsiTust crepeoMeTpun: TOUKa, Mpsimas,
IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE MpaBuUiIa
n300pakeHNs Ha pUCYHKE IUIOCKOCTH,
napasiesIbHBIX MPSMBIX (OTPE3KOB), CEpeIUHbI
orpeska. [loBTopenune

[TonsTust: mepecekarouuecs MmIOCKOCTH,
nepeceKaronuecs npsmas 1 miocKocTh;
MOJTYTIPOCTPAHCTBO. BX0IHA KOHTPOJILHAS
padora

[MousTHA: IepeceKaroIuecs MI0CKOCTH,
MePECEKAIOIINECs MPSIMasi U TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHHE MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, U300paKEHHE MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMEI CTCPCOMCTPHU U NICPBLIC CICACTBHUA U3
HHUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CJICICTBHS U3
Hux. CriocoObl 3a1aHuUs TIPSIMBIX U TIFIOCKOCTEH B
npoctpancTBe. O003HAYCHUS MPSMBIX U
IUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBIL, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3o0pakeHue nepeceueHust moayueHHbBIX
IJIOCKOCTEN. PackpalmmBaHie NOCTPOCHHBIX




CEUYEHHUI pa3HbIMU LIBETAMHU

11

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOAT Yepe3 ux p&opa.
N300pakeHue nepecevyeHus morydeHHbIX
IJIOCKOCTEN. PackpamBaHue OCTpOEHHBIX
CEYCHUH Pa3HBIMU LIBETaMU

12

N300pakenue ceueHuil nmupaMupsl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecevyeHus mory4eHHbIX
IJIOCKOCTEN. PackpamBanue oCTpOEHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

13

N300pakenune ceueHuil nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecevyeHus mory4eHHbIX
IocKkocTeil. PackpammBanue mocTpOSHHBIX
CEYCHUI pa3HBIMU I[BETAMU

14

MeTton crneqoB [Uisl MOCTPOSHUS CEUeHU

15

Merton cinenoB 1uisi TOCTPOCHUST CEUEHHIM.
CpoiicTBa niepece4eHnil MpsIMbIX U MII0CKOCTEN

16

Meton ciie10B U1l IOCTPOCHUS CEUYEHUM.
CaoiicTBa niepecedeHnil MpsIMbIX U MII0CKOCTEN

17

[TocTpoenue ceueHuii B mupamuie, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3aaHne BHIHOCHBIX
qepTemeﬁ 1 3alMCh aroB MOCTPOCHUA

18

[TocTpoeHue ceueHuit B mupamuie, Kyoe 1no Tpém
ToukaM Ha péopax. Co3zaHue BBIHOCHBIX
YEPTEKEH U 3alKCh IIAroB NOCTPOCHUS

19

[TocTpoenue ceyenuii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX
YEepTEKEH U 3alKCh 1IAroB IOCTPOCHUS

20

[TocTpoeHwue cedenuii B mupamue, Kyoe mo Tpém
TouykaM Ha p&opax. Co3maHue BEBIHOCHBIX
YepTEIKEH U 3aITUCh MIAroB MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPLHOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

22

[ToBropenue miannmerpun: Teopema Menenast.
PacueTsl B ceueHUSAX HAa BEIHOCHBIX YCpTCIKAX.
Hcropus pa3BuTHA IIITAHUMETPUU U CTEPEOMETPUHU

23

KonTtposbnas padora Nel mo teme " AkcuoMbl
crepeomerpun. Ceuenus"

24

Bzaumuoe PAaCIIOJIOKCHUC IIPAMBIX B




npoctpancTBe. CKpeluBarouecs npsmele.
[Ipu3Haky CKpenMBaOMMXCS MPSAMBIX.
[TapamienbHble IpsIMBbIE B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUM U €IUHCTBEHHOCTH
[IPSAIMOM NapAJIJIEIbHONU JAHHOM IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM npsaMou. Jlemma o
[IEPECCYCHUH NapAIIIEIBHBIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex IpsMbIX. TeopeMa o TpEx
NapajuleIbHbIX IPsAMBIX. Teopema o
CKPELIUBAIOIIUXCS ITPSAMBIX

27

[TapannensHoe nmpoekTrpoBaHue. OCHOBHbIE
CBOMCTBA NNapaJlJIEIbHOTO IPOEKTUPOBAHUS.
N300pakeHue pasHbIX (GUTyp B mapaiebHON
IIPOEKLIUN

28

enTpanpHas npoeKkuus. YToi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
IIPSIMBIMU

29

3aaym Ha JOKa3aTeJIbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapaIEeTbHOCTh MPSAMOUN U TUIOCKOCTH B
npocTtpaHcTBe. [[pu3Hak mapanmnenbHOCTH NPAMON
U m1ockocTi. CBOMCTBA MapAJIEIbHOCTH MPSAMO

H IIJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BBIYUCIICHUE U
JI0KAa3aTeNIbCTBO, CBA3aHHBIE C I1APAJUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

32

IlocTpoeHue ceyeHus, NPOXOIAIIErO Yepes3
JAHHYIO IIPSMYIO Ha 4epTeke U NapajlyIeIbHOTO
apyrou npssmou. Pacuér orHomenuin

33

[TapannenbHas npoeKuys, NPUMEHEHUE JUIs
MOCTPOSHHS CeUeHUH Ky0a 1 mapansenenunesna.
CaolicTBa napasuieiaenunea u Npu3Mbl

34

Hapanneanble IIJTOCKOCTH. HpI/IBHaKI/I
napaiuiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapauieIbHOCTH U €IMHCTBEHHOCTH
IJTOCKOCTH, MPOXOAAIIEH Yepe3 TOUKY, He
MPUHAJICKAIYIO TAHHOM TJIIOCKOCTH U CIEICTBUS
U3 Hee

36

CaoiicTBa napamienbHbIX MJIOCKOCTEH: O




MapaJUIEIbHOCTH NPSAMBIX IIEPECEUYEHHUS IPU
[IEPECEYCHUH IBYX ITapaJIEIbHBIX IIJIOCKOCTEU
TpeTben

KonTtpouabsnas padora Ne 2 o teme:"

37 IMapajuielbHOCTH NPSMBIX U IUIOCKOCTEH "

38 [ToBTopenue: Teopema [Iudaropa Ha rmiockoctu

19 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBEHOTO
TpEyroJbHUKA

40 CpoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuiesenumnena

A1 Brruncnenue yiMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM Napajuieenurneie
[lepneHqUKyYIAPHOCTD MPSAMOM U IUNIOCKOCTH.

42 [Ipu3Hak neprneHIuKyISIPHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHIUKyYISIPHOCTD NIPSIMON U IUNIOCKOCTH.

43 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOH U
IJIOCKOCTH
TeopemMa 0 CylIeCTBOBAHMM U €IMHCTBEHHOCTH

44 MPSAMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA
Y NEPIEHANKYJISIPHON K MJIOCKOCTH

45 [InockocTH U neprneHInKyJsIpHbIE UM NPSMBIE B
MHOTOTpaHHHUKaX

46 [InockocTy U NepNEHANKYISPHBIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

47 [lepnenaukynsip u HaknoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOUKH Ha IPAMYIO

43 [lepnenaukynsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOUKH Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyIApax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpaTHas)

51 Yron Mexay CKpenMBarOIUMUCS MTPSIMbIMHU

57 ITouck neprneHauKyIIpHBIX MPSAMBIX C IOMOILBIO
NEPIEHIUKYIJISIPHBIX IUIOCKOCTEN

53 OpToroHaJibHOE MPOECKTUPOBAHUE

54 [TocTpoenue ceuenuii kyda, MpU3Mbl, IPABUILHOM
MAPaMUJbI C IOMOIIBK OPTOTOHAJIBHON NPOEKIINU

55 [TocTpoenue ceuenuii kyda, MpU3Mbl, IPABUILHOM

MAPAMUIBI C IOMOILBIO OPTOTOHAJILHOW MPOEKIIUU




56

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mockocty. [IimockocTu cummerpuil B
MHOTI'OIrpaHHHUKax

57

[Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIECTBUE CUMMETPUU

58

IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSHUM OT TOYKH JO INIOCKOCTH

59

IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOSTHUM OT TOYKHU JO IMITIOCKOCTH

60

Crioco0bl OMyCTUTh MEPHEHAUKYJIISPHI:
CUMMETpHS, CIIBUT TOUKH IO HapayieabHON
IPSAMOM

61

CrBur nmo HenapayuieJbHOU MPSMOM, U3MEHEHHE
paccToIHUI

62

KonTtpoubsnas pabora Ne 3 nmo Teme '"B3aumuoe
pPacnosioKeHue NPSAMbIX H IIOCKOCTel B
npocrpancrge'

63

IloBTOpEHME: Yyroa MEeKAy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOJIBLHOM
TPEYroJbHUKE, TEOPEMA KOCUHYCOB

64

HOBTOpCHI/IeI YToJa MEKAY CKPCIINBAOIIUMHACA
IpsAMBIMHU B IIPOCTPAHCTBEC

65

FCOMeTpI/ILle(:KI/IC MCTOJbI BEIYUCIICHUSA yIJIa
MCXKAY IPAMBIMU B MHOT'OTPpaHHUKAX

66

JIByrpansbIil yroj. CBOMCTBO JIMHENHHBIX YTIJIOB
JBYT'PAHHOI'O yIjla

67

[lepnenaukynsipHele niaockoctu. CBoiicTBa
B3alMHO NEPIIEHIUKYJISIPHBIX MNIOCKOCTEN

68

IIpu3Hak neprneHuKyJISpHOCTH INIOCKOCTEM;
Teopema o MpsIMOH NepeceyeHns ABYX MI0CKOCTEN
NEPIEHIUKYIJISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsmoyrombHbIM napauienenunesn; Kyo;
U3MEPEHUs, CBOICTBA IPAMOYTOJIBHOTO
napaJiesienumnesa

70

Teopema o0 TMaroHany MPSMOYTOIBLHOTO
napajuieJienuIe ia U CJIeICTBUE U3 Heé

71

CrepeomeTpuueckue U MPUKIaIHbIE 33]1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSAMBIX U ITIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIIUECS MTPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAHIAPTHBIX




MHOT'OrpaHHHUKax

[Tapa napanenbHbIX IUIOCKOCTEH Ha
CKPELIUBAIOIIUXCA MPSAMBIX, PACCTOSIHUE MEXKIY

73 CKPEILMBAIOIINUMUCS IPSIMBIMU B IIPOCTBIX 1
CUTYaIUSIX

74 PaccrosiHMe OT TOUKM 10 TUIOCKOCTH, PACCTOSIHHUE 1
OT IPSIMOM 10 IUNIOCKOCTH
Brruucnenue paccTosTHUN MEXKIY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMU C IOMOIIBIO 1
NEepPHNEHAUKYISIPHON MIIOCKOCTH
TpéxrpaHHblid yroJi, HEpaBEHCTBA JJIA

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, |
TEOpPEMbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIJIa

77 DneMeHTHI CPepruyecKOi FeOMETPHH: |
reojie3nYecKue JIMHUYU Ha 3emiie

73 KonTtpouabnas padora Ne 4 no teme: " Yribl u |
paccrossHus"

79 Cucremaruzauus 3HaHUM "MHOTOrpaHHUK U €T0 ]
JJIEMEHTHI"

20 [Iupamuna. Bunsl nupamua. [lpasunsHas 1
nvpamuja

21 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBIL. |
[IpaBunbHas npuszma

20 [IpsimMoit napaimenenunen, NpsMOyTroIbHbIN |
napajuienenumnes, kyo

83 Beinyknbie MHOrorpanHuku. Teopema Oitniepa 1

%4 Brinykiieie MHOrorpanHuku. Teopema Diinepa. 1
[IpaBunbHbBIE 1 NOTYNPABUIbHBIE MHOTOTPAHHUKHU

85 KonTpoabnas padora Ne 5 nmo teme: 1
"MHororpanaukm"

26 [TonsiTvie BEeKTOpa Ha IJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuno napamnenenumnena |

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1

01 Pa3noxxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, |
HE JIEXKAIIUX B OJJHOU IJIOCKOCTU

92 CkansipHoe mpou3BeIeHUE |




Brruucnenue yria Mexay BEKTOpaMu B

93 1
MIPOCTPAHCTBE
94 IIpocreimue 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 KonTtpoubsnas padora Ne 6 no teme: ""Bekropbl )
B npocTpaHcTie'
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHuH 1
99 O06o01ieHne 1 cucTeMaTu3anys 3HaHu| 1
100 | Hrorosasi KOHTpOJIbHasi padoTa Ne7 1
101 | OOoO6menne u cucTeMaTu3alus 3SHaHUI 1
102 | OO6oO6ueHne u cucTeMaTu3anus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB 11O 102

INPOI'PAMME













