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HOACHUTEJBHAA 3AIINCKA
PaGouast mporpaMmma 1o reoMeTpu Ha YpOBEHb CPEHEr0 001Iero 00pa3oBaHus s
oOyuaronuxcs 10-11 kmaccoB MBOVY «Cogetckast CLL Nel» pa3paborana B
COOTBETCTBHUH C TPEOOBAHUSIMU:

-  ®@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuu B

Poccniickont @enepanun»;

- nmnpuka3za MunnpocBenienuss ot 31.05.2021 Neo 287 «O6 yTBepKIeHUU
(denepanbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO
o0111ero oOpa3oBaHuUs»;

- mpukaza Munnpocsenienust ot 18.05.2023 Ne 370 «OO6 yTBepxkaeHUU
benepanpHOil 00pa3oBaTEILHON MTPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaAHUS»;

- npuka3za Munnpocsemenus ot 22.03.2021 No 115 «O0 yrBepxnenuu [lopsiaka
OpraHu3alMK U OCYIIECTBICHUS 00pa30BaTEIbHON JAESITEIBHOCTA IO OCHOBHBIM
o01eo0pa3oBaTeNbHbBIM  IIporpaMmMaM  — 00pa30BaTeIbHBIM  IIPOrpaMMam
HA4aJbHOTO 0OILEro, OCHOBHOI'O OOIIETO U CPEAHETO OOIIET0 00pa30BAHU;

- CIlI 2.4.3648-20 «CannuTapHO-3MUIEMHOJIOTHIECKIE TpPeOOBaHUs K
OpraHM3alysM BOCHHMTAHUA M OOyuY€HHUs, OTHAbIXa U O3/J0POBJICHUS AETEH U
MOJIOAEKH», YTBEPKACHHBIX OCTAHOBJIECHUEM IJJABHOI'O CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATUBBI UM TpeOOBaHHUS K
oOecrieyeHn0 0e30NMacHOCTH W (Min) Oe3BpEeIHOCTH ISl 4yejoBeKa (haKTOpOB
cpenbl OOMTaHUS», YTBEPKICHHBIX HOCTAHOBJIEHUEM TIJIABHOT'O CAaHUTAPHOIrO
Bpaua oT 28.01.2021 Ne 2;

- KOHIENIMM Pa3BUTUS MaTeMaTudeckoro oOpa3oBaHus B  Poccuiickoi
denepalnu, yTBEPKICHHON PEIICHUEM KOJUIETUH MUHIPOCBEIIEHUS OT
24.12.2018;

e KOHIICIIIMH MAaTCMATHYCCKOI'O O6Da3OBaHI/I$I B CUCTCEMC 061H€FO O6D330B3HI/I$I;

« y4yeOHOro TIaHa Y4eOHOTO TUIaHa OCHOBHOTO oOImero oOpa3oBaHus
yrBepxkaeHHOro npukazoM MbOY «Coserckas CL Nel» ot 30.08.2023 Ne 186
«O0 yTBepKI€HUH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM;

+ TOJIOKEHHUA O paboyux ImporpamMmax y4eOHBIX MPEIMETOB, YUYEOHBIX KypcoOB (B
TOM YHCJI€ BHEYPOUHOU AESTENbHOCTH), YUEOHBIX MOJYJIEH B COOTBETCTBUHU C
tpeboBanusimu OI'OC u DOIIl HavambHOTO OOIIETO, OCHOBHOTO OOIIEr0 H
cpennero obmiero oopazoBanus B MbOVY «Coetckas CIIINely;

- (enepanpHOl paboyeil mporpammbl Mo yueOHOMY mpenmery «l['eomerpus».
PabGouass  mporpamma  OpuUEHTHpOBaHa  Ha  LEJEBbIE  MPUOPHUTETHI,
chopmynupoBaHHble B (denepanbHOi paboyell mporpaMme BOCHHUTaHUS U B
paboueit mporpamme Boctimtanusi MbOY «Coserckast CILL Neo 1y
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['eomeTpus sBIsSETCS OJHUM U3 OA30BBIX KypCOB HAa YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK Kak OOECHEYMBAET BO3MOXXHOCTb M3yYEHUS JAUCLMUILIMH
€CTECTBEHHO-HAYYHON HAINPABICHHOCTH W NPEAMETOB TYMAaHHTAPHOIO IUKJIA.
[TockonpKy OTMYECKOE MBIIIICHHE, POPMUPYEMOE MTPHU N3YUEHUH 00yUaIOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHUM, IIPU JIOKA3ATEIBCTBE TEOPEM M IOCTPOCHUH
LIEITOYKH JIOTUYECKUX YTBEPKICHUN ITPU PEILICHUN T€OMETPUUIECKUX 3a7a4, YMEHUE
BBIJIBUTaTh M ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCA MPHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBOeHUs MporpaMmel yueOHOro Kypea «I'eomeTpusd» Ha yriyoJ€HHOM
YPOBHE — Pa3BUTHE MHIUBUIYAIBHBIX CIIOCOOHOCTEN 00YUaIOIUXCsl IPU U3yUYEHUU
FeOMETPUHU, KaK COCTaBJISIIOIIEd TpeaMeTHONM oOnactu «Marematuka u
uHpOpMaTUKa» yepe3 o0ecreueHrne BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUS
0oJee rIyOOKUX F€OMETPUUYECKUX 3HAHUM U JIEUCTBUH, cCieNU(PUUHBIX T€OMETPHH,
Y HEOOXOAMMBIX ISl YCIIEITHOTO MPO(PECCHOHAIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[IpnopuTeTHBIMU 3aJadyaMHd Kypca T€OMETPUU Ha YriayOJIEHHOM YpOBHE,
pacCHIMpAIONIMMU M YCWJIMBAOIIMMH Kypc 0a30BOro ypOBHS, SBIISIFOTCS:
paciIMpeHre NPEeACTABICHHS O TEOMETPUU KaK 4aCTU MUPOBOU KYJIbTYpPbI U
(dbopMHpOBaHWE OCO3HAHUS B3aMMOCBSI3M T€OMETPUM C OKPYKAIOIIMM MHUPOM;
(dbopMUpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJIENAX, NO3BOJISIOIIMX OMUCHIBATh U U3y4aTh pa3HbIC SIBJICHUS
OKPYAarOIEero MMpa, 3HaHWE MMOHATUINHOTO anmapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHE  yMEHHUS  BIIQJETh  OCHOBHBIMU  TMOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMU CBOICTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHHE UX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI pelIeH s 3a/1a4; GOpMUPOBAHUE YMEHHUSI paCcIIO3HABATh Ha
yepTexkax, MOJACNISIX M B pealbHOM MHpPE MHOTOTPAHHUKH W Tejla BpalleHus,
KOHCTPYHpPOBaTh  T€OMETpUYECKHE  MOJenH; (OPMHUPOBAHUE  TOHHUMAHUS
BO3MOXKHOCTH  AKCHOMAaTHYECKOIO0  IOCTPOEHUS  MAaTeMaTHYECKUX  TEOpHH,
(opMUpOBaHHE NMOHUMAHHUSA POJM AKCHOMATUKU IIPU MPOBENECHUU PACCYKICHUM;
(opMHUpOBaHKE YMEHUS BIaI€Th METOAAMH J10KA3aTEIbCTB U aJITOPUTMOB PELLICHUS,
YMEHUS UX PUMEHATD, IPOBOJAUTH J0KA3aTEIbHBIE PACCYKACHHS B XO/A€ PEILICHUS
CTepEOMETPUUECKHX 3a7a4 1 33]1a4 C MPAKTUUECKUM CO/Iep KaHueM, OPMHUPOBAHUE
OpEJICTaBICHUs O  HEOOXOAMMOCTH  JIOKa3aTeIbCTB  NpU  OOOCHOBAHUU



MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B MPOBEACHUM JI€TYKTUBHBIX
paccykJIeHU; pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEJUICKTYabHBIX U TBOPUYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi, MO3HABaTEIbHONW aKTUBHOCTH, MCCIICIOBATEIHCKUX
YMEHUHW, KPUTHYHOCTH MBIIUICHHUS, WHTEpPeca K HW3YYCHUIO TEOMETPHH;
dbopmupoBanre GyHKIIMOHATBLHON TPaMOTHOCTH, PENIEBAHTHON T€OMETPUU: YMEHHUS
pacro3HaBaTh ~ MPOSIBIICHHUS  TEOMETPUUECKUX  TMOHATUH, OOBEKTOB  H
3aKOHOMEPHOCTEH B peajbHBIX KXKU3HCHHBIX CUTYAIUAX M MPU U3YYCHUH NPYTUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEANBHBIX CUTYyallul, MCCIEOBAaHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUSIMHU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisitorcs: «lIpsmMbple ¥ IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BexkToppl ©W  KOOpAWMHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YriIyOn€HHOM ypoBHE oOyueHus B 10—
11 kimaccax, OTHOCHTCS KO BCEM COJAEpKATEeIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMHupoBaHUE  JIOTMYECKUX YMEHUH  pachpefensercss He TOJbKO  TI0
coJiep KaTeNIbHBIM JIMHUSM, HO U TI0 roaaMm o0yuenus. Cojaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTaTaM ocBoeHuss denepanbHoil padoueit
MPOTPaMMBI, pacHpeneI€HHbBIM TI0 ToJaM OOydYeHHUs, CTPYKTYpPHPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIIAAIBEHBIM BOIPOCaM 00y4JaroIIrecs
oOpamaquch  HEOJHOKpPATHO. OTO TO3BOJSET OPraHu30BaTh  OBJAJCHUE
T€OMETPUUYCCKUMHU TMMOHATUSIMH M HaBBIKAMH TIOCIIEAOBATEIIHHO U MTOCTYMATEIBHO, C
COOJTIOICHHEM TPUHITUIIA TPEEeMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUA O0YYAIOIIUXCS, PACIIUPSS U YTITyOJIsist
e€, 00pasys MPOYHBIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTth  ycioBus g auddepeHuuanu  oOydeHUs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHEYUTh YIIyOJEHHOE
U3yYeHUE TEOMETPUU KaK COCTaBJstomiel ydeOHOoro mpeamera «MaTtemaTuKay;
MOJTOTOBHUTH OOYYAIOMIUXCS K IMPOJODKCHUIO M3YYCHHS MAaTEMAaTHKU C y4ETOM
BbIOOpa Oyaymieit npodeccuu, obecreunBas MPEeeMCTBEHHOCTh MEXIY OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).

COJEP)XAHUE OBYUEHUA
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IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuH. Touka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHUYECKOM MOCTPOEHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnoyioKeHHEe NPSIMBIX B MPOCTPAHCTBE: MEPECEKAOIIHNECS,
MapajyieIbHbIE M CKpenuBarommecs npsmeie. [Ipu3Haku CKpemmBarOmuXCs
npsAMbIX. [lapannenbHOCTh NMPSIMBIX U TJIOCKOCTEN B MMPOCTPAHCTBE: MAPAIIICITbHBIC
IPSAMBIE B IPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX MPAMBIX, [IaPAJUIEIIbHOCTD IIPAMOMN
U 1ockocT. [lapanmnenbHoe M IEHTpadbHOE MPOECKTHUPOBAHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOWCTBAa MAapauUIEIbHOTO NPOEKTHpoBaHud. W3o00paxeHue
buryp B mapajuieIbHOW MPOEKIMU. YTIbI C COHANPaBJICHHBIMU CTOPOHAMH, YTOJ
MEXY IPAMBIMU B IIPOCTpaHCTBE. [lapaiienbHOCTh IJIOCKOCTEN: MapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJuIEIbHbIX IJIOCKOCTEH. [Ipocrenmue
MPOCTPAHCTBEHHbICE (PUTYphl HA IUIOCKOCTH: TETpadap, MNapalIeIenuIe,
MMOCTPOEHUE CCUCHU.

[TepneHAUKYISIPHOCT NPSAMOW M THIOCKOCTHU: MEPIEHANKYISPHBIC MPSIMbIEC B
MPOCTPAHCTBE, MPAMBIE TMapPAIJICIbHBIE W TMEPHEHAUKYISPHBIE K TJIOCKOCTH,
IPU3HAK MEPHNECHAMKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
[lepnieHaUKYIISIP U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
OpsSIMOM 710 TIOCKOCTH, MPOEKIUsS (GUTYphl HA TUIOCKOCTh. llepneHauKyasspHOCTh
IUIOCKOCTEN: MPU3HAK MEPNEHIUKYISPHOCTH ABYX IUIOCKOCTEH. Teopema O TpEx
MEPIIEHANKYJISPax.

VYTJ1b1 B IPOCTPAHCTBE: YTOJ MEXKAY IPSMOU U INIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JVMHEMHBIA YTOJl ABYIPAHHOrO yrija. TpEXTpaHHbIA WM MHOTOIPAHHBIC YTJIBL
CBoMCTBA IUIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA IUIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpmsma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsl U IMOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, NpAMOYTOJbHBIN MapajuiesienuIiel U ero ceocTra. Kparuaimme
NyTH Ha TOBEPXHOCTM MHOrorpanHuika. Teopema Oiinepa. I[IpocTtpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronapHas nupamuja, NpaBUibHas U yceu€HHas
nupamubl. CBolicTBa péOep W OOKOBBIX TpaHEW MPaBWIBHOW MUPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHWKHW: MpPaBWIIbHAs NpPU3Ma W NOpPaBWIbHAsA NUPAMHJA,



IpaBWJIbHAs TPEYToJIbHAS MUPaMUIa U IPAaBUIBHBIN TeTpasap, Kyo. [Ipeacrasienue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKAAP U UKOCABP.

BbluncieHnre 3J€MEHTOB MHOTOIPAaHHUKOB: pé€Opa, JHMaroHald, YIJbL.
[Tnomanp OOKOBOM NOBEPXHOCTM M MOJHONW MOBEPXHOCTU HPSIMOM IPU3MBI,
IUIONIA/Ib OCHOBAaHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSMOM Mpu3Msl. [ nomans
OOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH MPABUIBHON MHpamMuIbl, TEOpeEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprus B NOpPOCTPAHCTBE. DJIEMEHTBl CHMMETPUHM  IPaBUIbHBIX
MHOTOTPaHHUKOB. CHMMETpUS B NPaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuleJIenunesa, CUMMETPUS NPABUIIBHBIX IIPU3M, CHUMMETPUSA IPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE MW  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIUATAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
gucyo. CBolcTBa CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHUSI BEKTOPA HA YHUCIIO.
[lonaTHe kKOMIUIaHApHBIE BEKTOpHI. [IpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. TeopemMa O pPasoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  Bekropam. IIpsAMoyroimbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBs3b MEXAY KOOpAMHAaTaMU BEKTOpa M
KOOpAMHATAMH TOYEK. YTros MexAy BekTopamu. CKalsipHOE TpPOU3BEIACHUE
BEKTOPOB.
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Tesia Bpalmenus

[ToHsATHSA: UUIAMHAPUYECKAs] TOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, oOpa3yrommue noBepxHocTedl. Tenma BpameHus:
IUJIMHIIP, KOHYC, YCeUEHHBINA KOHYC, cepa, map. BzaumHoe pacnosnoxeHnue cepsl
U TUIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe. M300pakeHne Ten BpalleHusl Ha
iockocth. Pa3BépTka nuunmuapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE cBoMcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO TMapajuiesienumnena u cieactBus u3 He€. OO0ObEéM mnpsmor u
HAKJIOHHOW NPHU3MBbI, [IWIMHIpA, NUpamMuasl U KoHyca. OOBEM mapa v 1mapoBOro
CErMEHTA.

KoMOuHanmy Ten BpallleHHs U MHOrorpaHHukoB. IIpu3ma, BhnHcaHHass B
WIMHIP, OMUCcCaHHast okoJio munuHapa. [lepeceuenne cdepsol U mapa ¢ mioCKOCTHIO.



Kacanue mapa u cdepsl maockoctbio. [IoHsITHE MHOTOrpaHHHUKA, OTTMCAHHOTO OKOJIO
cdepsl, chepsl, BOMCAHHOW B MHOTOTPAHHUK HMJTU TEJIO BPAIICHHUS.

[Tnomans MOBEPXHOCTH HMWIWHApPA, KOHYCA, IUIOMAaab cepbl U e€ dacTen.
[Tonobue B mnpoctpancTtBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. [IpeoOpazoBanue momobusi, romoretus. Pemienue 3agad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJI BPALICHUS: CEYEHUS HWIINH]IPA
(mapaJyienbHO W NEPHEHIUKYJISPHO OCH), CEUEHMs KOHyca (mapajuieibHbIe
OCHOBAHUIO U MPOXOJIAIINE YEPE3 BEPIINHY), CEUCHHUS I11apa, METOAbI TOCTPOCHHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHEIrO MPOEKTUPOBAHMS, METOJI IIEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Oniepanuu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BEKTOPOB. CBOMCTBA BEKTOPHOI'O YMHOKEHUS. [IpsAMoyroibpHas cuctema KOOpANHAT
B TnpocTpaHcTBe. Koopaunatel BekTOpa. PasznoxxkeHwe BekTopa mo Oaswucy.
KoopanHaTHO-BEKTOPHBINA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKEHUSI B IPOCTPAHCTBE

JIBkenus mpoctpancTBa. OrobpaxeHus. J[BMKEHHS M PaBEHCTBO (QUTYD.
OO6mue cBoMcTBa JBWXEHUWA. Buapl ABWKEHMI: TapauieIbHbIA TEPEHOC,
LEHTpaJbHAsi CAMMETPUS, 3€pKaJibHAasi CHAMMETPUSI, IOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YT JIYBJIEHHBIY YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknaHcKoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTH TPAKIAHCKON TO3UITMH 00YyJaIONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO 00IIEeCTBA, TPEICTABICHUE O MATEMATUIECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PAJIMUHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IPaKIaHCKOT0 00111eCcTBa (BEIOOPHI, OIIPOCHI U IPYTOE), YMEHHUE B3aUMO/ICHCTBOBATD
C COIIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMUSIMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH, YBAKCHHS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHHUSIM POCCUHMCKUX MAaTEMATUKOB U POCCUMCKON MATEMAaTUYECKOM IIKOJIbI,



HCIIOJIb30BAaHHUC OTHUX I[OCTI/I)KCHI/Iﬁ B JpPYIrux HaYyKaxX, TCXHOJIOTHUAX, C(l)ean
O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHME:

OCO3HAHHME JAYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, 3TUUECKOr0 MOBEICHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTIKEHUN HAYKH U ACSITETbHOCTBIO YUEHOTO, OCO3HAHUE TIMYHOTO
BKJIaJla B MIOCTPOEHKE YCTOMUYUBOTO OYIyIIET0; 4) 3cTeTHYECKOe BOCTIMTAHNE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3aa4, PEIICHU, pACCYKACHHUI, BOCIPUUMUYUBOCTH K
MaTEeMaTHYECKUM acleKTaM Pa3InyHbIX BUIOB HCKYCCTBA;

5) ¢pu3nyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTH YMEHUS IPUMEHATh MaTEMAaTUYECKUE 3HAHNS B UHTEpecax
3I0pOBOr0 U 0€30MacHOro o0pas3a >KU3HHU, OTBETCTBEHHOE OTHOLIECHHE K CBOEMY
3JI0POBbIO (30POBOE MUTAHUE, COATIAHCUPOBAHHBIM PEXUM 3aHATUNA U OTIBIXA,
peryispHas (u3nyeckass aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IpU
3aHATUAX CIIOPTUBHO-030POBUTEIHHON AEITETHLHOCTHIO;

6) Tpy10BO€ BOCTIUTAHME:

TOTOBHOCTh K TPYAYy, OCO3HAaHUE LIEHHOCTU TPYyIOdOOUs, HHTEpeC K
pa3nuuHbiM  cepam  MPOPECCHOHANbHOM  JI€ATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW ¥ €€ TPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieil mpodeccun U peau30BbIBATh COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHYeCKOMY  OOpa30BaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTHUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

chOpPMHPOBAHHOCTh  DKOJIOTUYECKOW KYJIBTYPhl, TIOHMMAaHUE  BIIMSTHUS

COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMATBLHOM
Cpellbl, OCO3HAHUE TII00ATHHOTO XapaKkTepa AKOJIOTHIECKUX MPOoOIeM, OpHUEHTAITIS
HAa TIPUMEHEHHE MaTeMaTHYeCKUX 3HAaHWUW I pelieHus 3aaad B 00JacTu
OKpYXaIoIIEd Cpebl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKM HMX BO3MOYKHBIX
MOCIICICTBUU JIJIL OKPYIKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MaTeMaTUIECKON
HAyKHU Kak cepbl YeTOBEUECKOHN JACSITEIIBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYNMOCTH
JUISl Pa3BUTHUS LIMBUJIM3ALMH, OBJAJCHUE S3BIKOM MATEMAaTUKU U MaTeMaTHYECKOU
KYyJbTYpOU KaK CpeICTBOM NO3HAHMS MUPA, TOTOBHOCTh OCYUIECTBIIATh IPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.



METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCcAJIbHbIE YueOHble AelicTBusi ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TOHSTHUN, OTHOLICHUH MEXIY MTOHSTUSIMU,

dbopMynupoBaTh ONpeiesieHUs] MOHATUN, YCTaHABINBATh CYIIECTBEHHBIH

pU3HAK KJIaCCHU(PUKAIIUN, OCHOBAHUS IS 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU
MPOBOAMMOTIO aHAIN3a; BOCTIPUHUMATh,  (POPMYyITUPOBATH U

peoOpa3oBBIBAThH CYXKJCHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC,

eIMHUYHBIC, YaCTHBIC U OOIINE, yCIOBHBIC; BHISBISATH MAaTEMATUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBS3U U MIPOTUBOPEUNS B (PaKTax, TaHHBIX, HAOIIOACHUSIX

U YTBEPXKICHUSX, MpeJjiaratb KPUTEPUU JJIs1 BBISBIICHUS 3AKOHOMEPHOCTEN U

IPOTUBOPEUMIL; J1e7aTh BHIBO/BI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3aKIIOYEHUW [0 aHAJIOTUHU; MPOBOJUTH
CaMOCTOSITENTFHO JI0KA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHHUN (MpsIMbIE W OT
MPOTUBHOTO),  BHICTpaWBaTh  aApTyMEHTAIMIO, TPHBOIWTH  NPUMEPH U
KOHTPIIPUMEPbI, OOOCHOBBIBATh COOCTBEHHBIE CYXKICHHS W BBIBOJBI; BBIOUPATH
crioco0 perieHus: yueOHOW 3ajaun (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpATh HauOosiee MOAXOASAIIMI C YYETOM CAMOCTOSITENBHO BBIIEIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHL,  (DUKCUPYIOIIHE  MPOTHBOpPEUYHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (GOPMUPOBATH THIOTE3Y, apryMEHTHUPOBATH
CBOIO TMO3ULMIO, MHEHHE, TMPOBOJUTH CAMOCTOSITENIbHO CIUIAaHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEJOBAHUE M0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BbeKTa, SIBJICHUS, MPOLECCa, BBISIBICHUIO 3aBHCHUMOCTEH MeXay OOBEeKTaMHu,
SBJICHUSIMH, IPOLIECCAMU; CAMOCTOSITENBHO (DOPMYIUPOBATH O00OIIEHHS U BHIBOIbI
0 pe3ysJbTaTaM MPOBEAEHHOIO HAOJIONECHMS, UCCIENOBaHUS, OLICHUBATh
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  PE3yJbTaTOB, BBIBOJOB M  0000IIEHUM;
MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIIATH JMe(OUIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa HA



BOIIPOC U JUIA pEeIICHUs 3aa4H; BHIOUPATh HH(OPMAIIHIO U3 UCTOYHHUKOB PA3INYHBIX
THUIOB, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MH(POPMAIIHIO
pa3IMyYHBIX BUAOB U (OpPM MPEACTABICHUS, CTPYKTypUpOBaTh HWH(GOPMAIIHUIO,
NPEICTaBIATh €€ B pa3IHMUHBIX (OpMax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh HaJIEKHOCTD MHpOpMaIUH o CaMOCTOSITEIIHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiCTBUS

OO1enne:

BOCIIPUHUMATh U (DOPMYITHMPOBAThH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEJISIMH OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMUCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS 1O XOJy pEUIeHUus 3aJlauu,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTaT; B X0/1€ 00CYXIEHHUS 3a]1aBaTh BOIPOCHI
[0 CYIIECTBY OOCYXXJTaeMOW TEMbI, MPOOJIeMBbI, peliaeMoi 3a/Ja4M, BBICKA3bIBATh
WJIeW, HAICJICHHbIE Ha TIOMCK PEIICHUs, COIMOCTAaBIATh CBOU CYXKICHUS C
CYXKJICHUSIMU JIPYTMX YYaCTHUKOB JHaiora, 0OHapy>KUBaTh pa3iMuve U CXOJCTBO
MO3UIINHI, B KOPPEKTHOU (hopMe HopMyIupoBaTh pa3HOIIacusi, CBOM BO3PAKCHUS;
MPEJCTABISATh PE3yJbTAThl PEIICHUS 3aJaud, HKCIEPUMEHTA, MCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpPCaJbHbIe Y4eOHbIC ACHCTBUS

Camoopranusamnus:

COCTABJISITh IJIaH, AITOPUTM PELICHUS 3aJa4yH, BIOMpaTh CIOCOO pelieHus ¢
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJa/JeTh  HaBBIKAMU  IIO3HABATENBbHOW  pe(dIeKCMH  KaKk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM U MBICIHUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAACTh
crnocobaMu CaMOMNPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3ysibTara pelieHHs
MaTEeMaTUYECKOM 3a1a4; IPEABUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU
pEeLIEeHUN 3aJayd, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBbCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEN;
OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIW M YCIOBUSIM, OOBSCHATH NPUYHUHBI
JOCTHKEHHS] WM HEJOCTHXKEHUS! PEe3yJIbTaTOB ACSITENbHOCTH, HAXOAUTh OLIUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eATEJIBHOCTD:



MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHANBUIYaTbHON
paboThl TpH peHIeHUH Y4YeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOM paboThl, pacmlpeaeisTh
BUJIBI pa0OT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC U pe3ynbTat paboThl, 0000IIaTh
MHEHHUS HECKOJbKMX JIIOJIeH; y4acTBOBAaTb B TPYIIOBBIX (opmax paboOTh
(oOcyxaenns, oOOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U MHBIE), BBHITOIHITH CBOIO
4acTh PabOThl M KOOPAUHUPOBATH CBOM JCUCTBUS C IPYTUMHU WICHAMH KOMAaHJIBI,
OLICHMBATh KaueCTBO CBOEro0 BKJI3Ja B OOMMI NOPOAYKT IO KPUTEPHSM,
c(OpMYIMPOBAHHBIM YYACTHHUKAMU B3aUMOICUCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonity 10 knacca oOyyaromuiicss HAyduTCS:
CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TPU PEUICHUU
3a/1a4 ¥ MPOBEJICHUN MaTEMAaTUUECKUX PACCYKICHUI;
NPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIEACTBUSI W3 HUX IMPU PELICHUH
r€OMETPUYECKUX 3a/1a4;
KJIacCCU(UIIMPOBAThL B3aUMHOE PACIOJIOXKEHUE TPSMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJTHO OMEpPUPOBAThH IMOHATHUAMH, CBI3AHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEK]ly IPSIMBIMHU B MIPOCTPAHCTBE, MEXTY MPSMOU U INTIOCKOCTHIO;
CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



CBOOOJTHO pacCIiO3HAaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (TpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIACCU(PUIIMPOBATh MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccu(ukanum;

CBOOOZIHO  OINEpPUpPOBaTh TMOHATUSMHU, CBSI3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBIMIOJHATh  MapajlieNbHOE, LHEHTPAJIBHOE M OpPTOTrOHAJIBHOE
POEKTUPOBaHNUE (PUTYp HA MIIOCKOCTh, BHIMOIHATH U300pakeHUs QUTyp
Ha IJIOCKOCTH;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB PA3IHUYHBIMU METOJAaMHU, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOL[AJAM  TIOBEPXHOCTEH  MHOTOTpaHHUKOB  (Ipu3Ma,
MMpaMKJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

cBOOO/IHO OTMEPHPOBATHh MOHATHSIMHU: CHMMETPHS B POCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHM, LIEHTP, OCh U IIJIOCKOCTh CHUMMETPHUH
durypsr;

CBOOOIHO ONEpUpPOBaTh MOHATHSMHU, COOTBETCTBYIOIIMMM BEKTOpam H
KOOpAMHATaM B TPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS Ha/l BEKTOpPaMH;

pemath 3aJayd Ha J0Ka3aTelbCTBO MaTeMAaTHYECKUX OTHOIICHUH U
HaX0XJICHWE TEOMETPUYECKUX BEJIMYMH, MPUMEHSS M3BECTHBIE METOJbI
IpU pEeUIeHUH MaTeMaTUYECKUX 3aj1ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS

CJIOKHOCTH;
IPUMEHSATH npocTenime IPOrpaMMHbIE cpencTBa u
AIEKTPOHHOKOMMYHUKAIIMOHHbIE CUCTEMBI npu penieHnn

CTEPEOMETPUUECKUX 3a/1a4Y;
U3BJIEKaTh, MPEOOpPa30BBIBATH M MHTEPIPETHUPOBATH HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MpPeICTaBICHHYIO Ha
yepTeKax U pUCyHKax;

IIPUMEHSTh TOJYyYECHHbIE 3HAHUS HA NPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIBbHBIE CUTYallMM, PUMEHATh U3yYECHHBIE IOHATHSA B
Opolecce TOMCKa PpEIIeHUS MaTeMaTH4ecKd CPOpMyITUPOBAHHOM
npo0JIeMbl, MOJENIMPOBAaTh peajbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIEN0BATh NTOCTPOCHHBIE MOJAENM C MCHOJIb30BAHUEM I'€OMETPUYECKUX



MOHATHH U TCOPCM, aIllrapara aHFC6pLI, peuiaTb IMPAKTHUYCCKUC 3ad4H,
CBA3AHHBIC C HAXOXICHUCM I'COMCTPUICCKUX BCIIMYNH,

HMCTb IPCACTABJICHUA 00 OCHOBHBIX dTalax pasBUTHUA T'COMCTPHUU KakK
COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTUH.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:
CBOOO/IHO ONEpPUPOBATH MOHATUSAMH, CBS3aHHBIMU C IWJIMHAPUYECKOM,
KOHMYECKOH M c(epuuecKoil MOBEPXHOCTSIMHU, OOBACHATH CIIOCOOBI
MOJIy4CHHUS;
OIEpUPOBAThH MOHATUSAMH, CBI3AHHBIMU C T€JIAMH BPAICHUS: HUIUHAPOM,
KOHYCOM, c(hepoit U mapowm;
pacno3HaBaTh Tena BpalleHHus (LMWIMHAP, KOHYyc, cepa W 1ap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPAILICHUS;
KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYNCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaLICHUS,
OOBEMBI U TUIOIIAAX MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJ BpalleHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;
CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C KOMOMHAIMAMH TEN
BpalleHUs] ¥ MHOTOIPAHHUKOB: MHOTOIPAaHHMK, BOHUCAHHBIA B cdepy U
OINKCaHHBIA 0KOJIO ceprl, chepa, BIUCAaHHAS B MHOTOIPAaHHUK WM TEJIO
BpalICHUS;
BBIYHCIIATh COOTHOILIEHUS MEXKY IUIOMIAASIMU TIOBEPXHOCTEN 1 00BbEMaMu
IMOIO0HBIX TEN;
U300pakaTh H3ydaeMble (UIypbl, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpallCHUS;
U3BJIEKaTh, HMHTEPIPETUPOBATh M MPeoOpa3oBbIBATH HHQPOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MpPeACTaBICHHYI0 Ha
yepTexax U puCyHKax;
CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBIIIOJIHATH OIIEpaIMU HaJl BEKTOPAMH;
3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKNE 3aJa4H HA BBIYMCIIEHUE YTIIOB MEXKY MPSMBIMU
U IUIOCKOCTSIMHM, BBIUYMCIEHUE PACCTOSHUA OT TOYKM A0 IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CBOOOJIHO OMEpUPOBATh MOHATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;



BBITIOJIHATh M300paXKEHUS MHOTOTPAHHMKOB M TEJ BpAIllEHUS MPU
MapajuieIbHOM  [E€PEHOCE, LEHTPAIBbHOM CHUMMETPUH, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS MHOTOI'PAHHUKOB M TEJ BPAIICHUS: CEUCHUS LWJIWHIPA
(mapasuienbHO U NEPHEHAUKYIISIPHO OCH), CEYeHUS KOHyca (TapasuiesibHbIe
OCHOBAHMIO M MPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
WCIIOJIB30BaTh METOBI IOCTPOEHUS CEUEHHUM: METOJ] CJIEI0B, METO
BHYTPEHHETO MNPOCKTHUPOBAHUS, METOJ IEPEHOCA CEKYIIEH IIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh T€OMETPUYECKUE (PAKThl JJIsl PEIICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIArarolUuX HECKOJBbKO IIaroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJadyd Ha JO0Ka3aTelIbCTBO MATEMaTHUYECKUX OTHOLICHUN W
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

IIPUMEHATH IIPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIpU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  TIOJyYEHHbIE  3HAHUA HA  IPaKTUKE:  CpaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEalIbHBIE CUTYyallH, IIPUMEHATh U3YYECHHBIC
IOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE IIOMCKA  PELICHUS
MaTeMaTUYeCKHU ChOPMYITHPOBAHHOM MPOOIEMBI, MOJIETUPOBATH PEAJIbHbBIE
CUTyallUl Ha SA3bIKE T'€OMETPUH, MCCIEAOBATH IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM I€OMETPUUECKUX OHATUI U TEOPEM, arrapaTa aiareopsl,
peumars  MPaKTUYECKUE  3a7adyd, CBA3AHHBIE C  HAXOXJICHUEM
FCOMETPUYECKUX BEIUYUH;

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUSI FEOMETPHUH KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (ungposere)
n/u NporpamMMmeI Beero Kontpoasnbie | IpakTuueckue | 00PasoBaTelbHble
padoTHI padoThI pecypcenl
1 BBeneHue B ctepeoMeTpuio 23 1
B3anMHOe pacnonokeHue npsmsIx B
2 MIPOCTPAHCTBE 6 1
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
3 IIPOCTPAHCTBE 8
[lepneHMKyYISPHOCTD NPSAMBIX U INIOCKOCTEN
4 B IIPOCTPAHCTBE 25
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekxTops!l B IpocTpaHCcTBE 12 1
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
8 3HAHUI 5 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

11 KITACC

Ne i/

KoanyecTBo 4acoB




HaumeHoBaHue pa3iesioB U TeM JJIeKTPOHHbIE
NPOrpamMMbl Beero Konrpoabubie | IlpakTuueckue | (uudposbie)
padoTshI padoTsI o0pa3oBaTe/bHbIE
pecypcsbl

1 AHanmuTHYECKas TEOMETPHS 15 1
[ToBTOpEeHME, 0000IIEHNE 1

2 CUCTeMaTH3alusl 3HAaHUH 15 1

3 O6bEM MHOTOTpaHHHUKA 17 1

4 Tena Bpamenus 24 1
[Tnomany moBepXHOCTH U 0OBEMBI

5 KPYTJBIX TEJ 9 1

6 JIBrKeHus 5 1
[ToBTOpeHue, 06001IeHNE 1

/ CUCTeMaTH3aIys 3HAaHUH 17 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




OueHouynblie MaTeprabl ( NIPUJIATAIOTCH)

Ne Ha3BaHue 0lleHOYHOH NpPoLeaYpPHI
n/n
10 kiace

1. KonTtponbsHas padora Nel o Teme « AKCMOMBI CTEPEOMETPUHU.
Ceuenus'»

2. KontponeHas pabora Ne2 mo Teme «B3aumMHOE pacronoxeHue
NPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE

3. KonTponbhas padota Ne3 1o teme «YTiabl U pacCTOSHUSD)

4. Kontponbshas padora Ned 1o teme «MHOTOrpaHHUKH »

5 KonTponbhas padota NeS o teme «BeKTopbl B IPOCTPAHCTBE

6. HTorosas KOHTpoJIbHAs paboTa

11 kanace

1. KontponbHas padota Nel 110 TeMe «Ananmutudeckas reoMeTpus

2. Kontponbhas pabora Ne2 no Teme «llosropenue, 06oOLICHHE U
CUCTCMAaTHU3al s 3HAHUI)

3. Kontponbshas padora Ne3 1o Teme «O6bEM MHOrOrpaHHUKaY

4, KonTtponbHas padota Ned 1o Teme «Tena BpauieHusn

5. KonTtponbsHas paboTta Ne5 1mo teme «Ilnomanu moBEpXHOCTH U OOBEMEI
KPYTJIBIX TEI

6. KontponbsHas paboTta Neb 1o TeMe «J{puxenus»

7. HTorosas KOHTpoJIbHAs paboTa







