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IMOSICHUTEJIbHAS 3AITMCKA

FeomeTpus sBISETCS ONHHUM 13 0a30BBEIX KypcOB Ha YPOBHE CDEIHETO
o01mero o6pa3oBanus, Tak Kak 00ecredrBaeT BO3MOXXHOCTh M3yUeHHs TUCIUAILINH
€CTECTBEHHO-HAYYHON HAIpaBICHHOCTH K IPEAMETOB T'YMaHHTApHOTO IIHKIA.
[TocKONBKYy ~ JIOTHYeCKOe  MBIIUIEHHe,  (QOpMHpyeMoe  IIpd  H3yYeHHH
00y4arolMMICS TIOHATAWHBIX OCHOB T'€OMETPHH, NpH NO0Ka3aTeIbCTBE TEOPEM H
TIOCTPOCHUH LETOYKH JIOTHYECKUX YTBEPKIACHUN MIPU PEIICHUH MeOMETPUIECKUX
3aay, YMEHHE BBIJBATaTh W OIPOBEprarb TIUIIOTE3Bl HEIIOCPENCTBEHHO
HCIIONB3YIOTCS TP PELICHUN 3a/1ad €CTECTBEHHO-HAay4YHOr'O LMKIIA, B YaCTHOCTH
bu3nUecKrX 3a1ad.

Ilenp ocBoeHHS MporpaMMbl yuebHoro Kypca «I'eomeTpusy» Ha yriyOnéHHOM
YpOBHE — pAa3BUTHE WHIUBUIYaNBHBEIX CIIOCOOHOCTEM OOydYarouXcs IpH
U3yYeHUH MeOMETPUHM, KaK COCTaBJIIOIIEN NpeaAMeTHON obnactu «MaTeMaTHKa U
uHpopMaruka»  depe3  obecledeHWe  BO3MOXXKHOCTH  INPHOOpPETEHH U
MCIIONB30BaHUA Oojlee TUIYOOKMX TE€OMETPHUUECKMX 3HAHWA © JIelCTBUMH,
CenMUYHBIX Te€OMETPHUH, X HEOOXOIUMBIX M7 yCIEIIHOTO IpOPeCCUOHAIEHOIO
00pa30BaHusl, CBI3aHHOTO C UCIIOJIB30BAHUEM MAaTEMATHUKH.

[IpHOpUTETHEIMKA 3afadyaMU Kypca TeOMETpHM Ha yINIyOn€HHOM YpOBHE,
PaCIIUPSIOIIMMHY B yCHIMBAIOIIAMHU Kypc 6a30BOr0 ypOBHS, SIBIISIOTCS:

pacmmpeHue NpelCTaBIEHNs O FeOMETPUN KaK 4acTH MUPOBOW KyJBTYpEI U
bopMHUpOBaHKE OCO3HAHHUS B3aUMOCBSA3H I'€OMETPHUH C OKPY KAIOIUM MHPOM;

bopMHUpOBaHUE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX GUrypax Kak o
BOKHEUIIMX MaTEeMaTHUYECKUX MOZENSIX, IMO3BOJSIOIIAX OIWCEIBATH U H3Yy4aTh
pa3HbIE SIBIEHUS OKPYKaIOIIero MUpa, 3HaHUE MMOHITHIHHOTO anmnapara o pasaeiry
«CtepeomeTpusy» yaeOHOrO Kypca reOMETPUH;

dbopMHupoBaHMEe  yYMEHHUS  BIaJeTh  OCHOBHBIMH  IIOHSATHUSAMH O
IIPOCTPAHCTBEHHBIX (QUIypax W WX OCHOBHEIMU CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn U yMEHHE WX IIPUMEHATH, YMEHMS NOKa3bIBaTh TEOPEMBI M HAXOIWUTH
HECTaHAPTHBIE CIOCOORI pellleHUs 3a/1ad;

GopMHupOBaHHE YMEHHUS PacllO3HABATH Ha HEPTEkKaxX, MOACIAX U B pealbHOM
MUpe MHOTOTPaHHHMKM W Tela BpallleHUs, KOHCTPYHPOBAaTh TI'€OMETPUUYECKHE
MOJIEJIH;

dopMupOBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IIOCTPOECHHS
MaTeMaTHYECKUX TEOpUM, GOPMHpPOBAHWE IOHHUMAHHS PONH aKCHOMATHKH IIPH
IIPOBEACHUY PaCCYXIEHUM;

GopMHpOBaHHE YMEHHs BIaJeTh METOIaMU [I0Ka3aTeNbCTB U aITOPUTMOB
pEILlleHrs], YMEHHUsA MX IPUMEHATh, IPOBOAUTH AOKa3aTeJbHBIE DPACCYXICHHS B
XOJIe PeIlIeHNs CTEPEOMETPUIECKUX 3a/1ad U 3a/ia4 C MIPAKTUUECKUM COIAEPIKAHNIEM,
(bopMupoBaHME IpeNCTaBICHUS O HEOOXOOUMOCTH  [OKA3aTeNbCTB  IIPH



000CHOBaHHH MaTEMaTHYECKUX YTBEPXKACHUMA U POJIM aKCUOMATUKHU B IIPOBEACHUH
IeTyKTUBHBIX PacCyXIEeHUMU;

pasBUTHE W COBEPIICHCTBOBAaHHE HHTEIUIEKTYyalbHBIX X TBOPYECKHUX
criocoOHOCTel 00ydaromuxcsl, I03HaBaTeIbHOU aKTUBHOCTH, UCCIIEN0BATEIBCKUX
YMEHMM, KpUTHIHOCTH MBILUICHUS, HHTEepeca K U3yYEHUIO TeOMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHOM T'paMOTHOCTH, PEIeBaHTHONM I'eOMeTpHUH:
YMEHHS pPAacCIllO3HaBaTh IPOSBIEHUS TE€OMETPUYECKUX IIOHATHUN, OOBEKTOB H
3aKOHOMEPHOCTEH B pEaIbHBIX KM3HEHHBIX CUTYalUAX W IIPU HU3Yy4YECHUU IPYyTUX
y4eOHBIX IIPEeIMETOB, IIPOSBICHHS 3aBUCHUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETMPOBAHUS pealbHBIX CUTyalld, HCCIENOBaHHUSA IIOCTPOCHHBIX MOIEINEH,
MHTepIIpeTalliy II0J[yYeHHBIX pe3yJIbTaToB.

OCHOBHBIMH CONIEpXKATEeIBHBIMU JIMHUSIMHU y4eOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBistoTcs: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHororpanuuku», «Tena BpamleHus», «BeKTOpel W  KOOpOWHATEI B
IIPOCTPAHCTBEY, «/IBHXXEHUSI B IIPOCTPAHCTBEN.

CdhopmynupoBanHoe Bo O®I'OC COO tpeboBaHHE «yMeTh OIEpHUPOBATH
TIOHSITHSIMIY», PEIeBAaHTHBEIMU T€OMETPUM Ha YIiIyOn&HHOM ypoBHe OOydeHUs B
10-11 xmaccax, OTHOCHTCSI KO BCEM COIEPKATEIBHBIM JIMHUAM Y4eOHOIO Kypca, a
dbopMUpOBaHHE JIOTUYECKHX YMEHHH  paclpefenseTcs He TOJIBKO IIO0
CoZepXKaTeNIBHEIM JINHUSM, HO U 110 ronaM obydenus. Conepxanue oOpazoBaHus,
COOTBETCTBYIOIIee IIpeIMETHBIM pe3yiibTaTaM ocBoeHus DenepanbHoil pabodelt
IIPOTPaMMBI, pacHpelefNEHHBIM 10 TrofaM oOydeHHs, CTPYKTypUpOBaHO TaKHUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NIPUHIUIINAIBHEIM BOIIpOcaM 00ydaroIuecs
oOpallfaich HEOOHOKpPATHO. OTO IO3BOJSET OpPraHM30BaTh  OBJIANICHUE
TeOMETPUIECKUMHU TIOHSITHSIMHU U HaBEIKAMHU ITOCIEA0BATENEHO U IIOCTYIIATENBHO, C
COOJTIOIeHNEM TIPHUHIIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIFOYATh B OOIIYIO
CUCTEMY TeOMETPUUECKUX IMPEACTaBICHUNA 00YUarolIUXCsl, pacIUpss U YIITyOIss
e€, 00pas3ys IPOYHbIE MHOYKECTBEHHEIE CBSA3H.

ITepexon k U3y4eHUIO TEOMETPUH Ha YTy OJIEHHOM yPOBHE ITO3BOJISET:

co3maTte ycnoBud g gubdepeHmmanuu  o0ydeHHs, IIOCTPOEHHUS
VHAUBUIYAIBHEIX OOpa3oBaTeNbHBIX IIporpaMM, oOecleyuuTs yIiIyOaéHHoe
u3ydeHre reOMeTpUU KaK CoCcTaBIIsIrolel yuebHoro npeaMeta «MareMaThukay;

IIOATOTOBUTE OOYYaroluXcsl K IIPONOJDKEHUIO M3YyYeHHsS MaTeMaTHKH C
yu€ToM BBIOOpa Oynymieir mpodeccHH, oOeclieurBas MPEeeMCTBEHHOCTh MEXIY
o0IMM U TpodhecCUOHATIEHEIM 00pa30BaHUEM.

Ha wnsyuenne yueOHOro kxypca «l'eomeTpusi» Ha YIUIyOIEHHOM YpOBHE

orBogutcs 204 gaca: B 10 xinacce — 102 gaca (3 gaca B Hegemo), B 11 kmacce — 102
gaca (3 Jaca B HEZIEIIO).



COAEPXKXAHUME OBYUYEHUAA
10 KJIACC

IIpsimble ¥ NJIOCKOCTH B NPOCTPAHCTBE

OCHOBHEIE  TIOHATHUS  CTepeOMeTpuH. Touka, IpsiMas, IUIOCKOCTE,
IIPOCTPAaHCTBO. I[loHATHE 00 aKCHOMAaTHYEeCKOM IIOCTPOEHUH CTePEOMETpHHU:
AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3auMHOe pacmosio)keHWe NpSMBIX B IIPOCTPAHCTBE: IEPeCeKaroIInecs,
mapajulebHBIe M CKpeLIUBAaroUIMecss mpsMble. [IpU3HaKWd CKpeUIUBarOIIUXCS
psMEIX. [TapaienbHOCTh MPSMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE: IapajlIe/IbHbIE
IIpSIMBIE B IIPOCTPAHCTBE, apajuIeIbHOCTh TPEX NMPSAMBIX, IapaluIeIbHOCTh IPSIMOH
U IUTOCKOCTH. [lapaiyenpHOe W IEHTpaJbHOE IIPOEKTHPOBaHUE, H300paKkeHUe
¢uryp. OCHOBHEIE CBOMCTBa IapajIeIbHOIO INpPOeKTHpoBaHus. M306paxeHue
buryp B mapayuiensHOM IMPOEKUUU. YTIBl C COHAIPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIy IMPSIMBIMU B IIpocTpaHcTBe. [lapaniensHOCTs MIIOCKOCTEM: MapallielbHbIe
IIJIOCKOCTH, CBOMCTBa MapaljIeIbHBIX IIJIOCKOCTEH. [Ipocretimue
IPOCTPaHCTBEHHBIe (QUIYyphl Ha IIIOCKOCTH: TEeTpadfp, NapallieleNnues,
ITOCTPOCHUE CEUECHUHN.

[TepneHAUKYISPHOCTH IMPSIMOM M INIOCKOCTHU: NEPIEHAUKYISIPHBIE NIPSIMEIE B
IIPOCTPAHCTBE, IpsAMble IapajulebHble U IMEePHEHAUKYJSApHBIE K IUIOCKOCTH,
IpU3HAK IEePIeHAUKYIIPHOCTH INpsSMOM M IUIOCKOCTH, TeopeMa O IpsMOH
NIePIIeHIUKYJIIPHOR IUIOCKOCTH. OptoroxansHOe IIPOEKTUPOBaHHE.
IleprieHAVKYNSP ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE
OT TMOpsAMOM 1O  IUIOCKOCTH, IpOeKIUss  (GUrypsl Ha  IIJIOCKOCTE.
[TepnieHOUKYIAPHOCTS  IUIOCKOCTEM: NPU3HAK IEPIEHIUKYJISPHOCTH  [IBYX
mwiockocTed. Teopema 0 TpEX MEPHEHAUKYIIAPaX.

VYIJBl B MPOCTPAHCTBE: Yrol MEXIY NpsSMOM U IIOCKOCTBIO, ABYTPaHHBIM
yTOJI, TUHEWHBIH YroJl IBYTPAHHOTO yIya. TpEXTpaHHBIM U MHOTOIPAHHBIE YTIIBL.
CBoiicTBa IUTOCKMX YIJIOB MHOrOrpaHHOro yria. CBoHCTBa IUIOCKUX U
JIBYTPAaHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOI'O yIIa.

MHoOrorpaHHHKHU

Bunsl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHHKa. [Ipusma: n-yroibHas
npuU3Ma, IpsiMas U HaKJIOHHAas IPU3MBI, OOKOBas U IOJHAS IIOBEPXHOCTH IIPU3MEL.
[Tapannenenumnen, OpsSMOYTOJBHBIA  IapajljIeNieIMIIel ¥ €ro  CBOMCTBA.
Kpartgajimue mnyTd Ha [OBEpXHOCTH MHOrOrpaHHWKa. Teopema Oinepa.
[IpoctpancTtBenHas TeopeMa [ludaropa. [lupamupa: n-yrompHas ITHUpaMHUia,
IpaBUiIbHas W yced€HHas mnupamuzasl. CpoiicTBa pébep U OOKOBBIX TIpaHelt
IIPaBUIBHOM NHpaMuibl. [IpaBUnbHbIE MHOTOTPaHHWKH: NpPaBUIbHAS NPU3Ma U



IpaBuWibHas MHpaMuia, [paBUIbHas TpeyrojlbHas IHMpaMuia W IIPaBUIIBHBINA
TeTpasap, KyO. IlpencraBieHue O IpaBHIBHBIX MHOIOIPAaHHHKAEX: OKTadp,
MOACKA3Ip ¥ UKOCadIP.

Beruncienne 95J€MEHTOB MHOTOTPaHHHMKOB: pé&0pa, AMaroHand, YIJIBL
ITnomans ©OOKOBOM MOBEPXHOCTH U IIOJIHOW IIOBEPXHOCTU IIPSMOU IIPU3MEL,
IJIOINaab OCHOBaHWM, TeopeMa O OOKOBOW IIOBEpXHOCTH IIPSIMOM IIPH3MBEL.
ITnmomans OOKOBOW IIOBEPXHOCTH M IIOBEPXHOCTH IIPABUJIBHOW ITHpaMULEI,
Teopema O IUIOMAaU yCeUEHHON TUPaMUIBL.

CuMMeTpUss B IIPOCTPAHCTBE. DJEMEHThl CUMMETPUM  ITPaBHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHUsT B IIPaBWIBHOM MHOIOIPDAaHHUKE: CHUMMETpPHs
napajuiejlenunea, CAMMETpUs [pPaBUIBHBIX IPU3M, CHMMETpUS IPaBUIBHOU
MIHPaMUIBIL.

BekTOpbl M KOOPAUMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOU BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJJIMHEApHBIE, COHAIIPaBIEHHBIE U IIPOTHUBOIIOIOXHO
HaIlpaBJIeHHble BEKTOPEL. PaBEHCTBO BEKTOPOB. [IEHCTBUS C BEKTOpaMU: CIIOXEHUE
¥ BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha
grcyio. CBolicTBa ClIOXEHUSA BEeKTOpOB. CBOMCTBAa YMHOXXEHHUSI BEKTOpa Ha YUCIIO.
[TousATHe KOMIUIaHapHBIE BEKTOpHL. [IprH3HAaK KOMILTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopeMa O pasllOKEHHU BEKTOpa II0 TpEM
HEKOMIUJIaHapHBIM  BekTopaM. IIpsMoyromnpHass  cucTeMa  KOOpAMHAar B
npocTpancTBe. KoopnuHatel BekTopa. CBsizb MeXIy KOOpPAMHATaMH BEKTOpa U
KOOpIWHATaMM TOYEK. YTrol MeXAy BeKTopamu. CKalsipHOEe NIpPOU3BENCHUE

BEKTOPOB.
11 KIIACC

Tesa Bpamenus

[ToHSTHSA: UMIUHOpUYECKAsT IIOBEPXHOCTb, KOHHUYECKAas IIOBEPXHOCTD,
chepuyeckas IIOBepXHOCTh, oOOpasyromme MmoBepxHocTed. Tenma BpameHus:
IUIUHAP, KOHYC, YCEYEHHBIM KOHyC, cbepa, map. BsauMHoe pacmomoxeHue
cheppl W MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHume Ten
BpallleHUs] Ha IUIOCKOCTH. Pa3BEpTka LMNMHApa U KoHyca. CUMMeTpus chephl H
mapa.

O6péM. OcnoBHBlE cBolicTBa 00BEMOB Tenl. Teopema 00 o00béEMe
IPSMOYTOJIBHOTO Mapajuienenunena u cuenctBus u3 Heé. OObEM NpsSMoi u
HaKJIOHHOM IpPU3MBI, UWIHHApA, THpaMUIbl U KoHyca. O0BEM Iapa U I1apoBOIO
CerMeHTa.

KoMmOuHanuu Ten BpallleHHss M MHOTOTPaHHHKOB. [IpH3Ma, BIHCaHHAs B
IMUIMHApP, ONMCaHHas OKONIO InuHApa. IlepecedeHue coepbl u Imapa ¢
miockocTero. KacaHue mapa u coepbl IIOCKOCTHIO. [IOHSTHE MHOTOIPaHHHKA,



OIIMCAaHHOTO OKOJIO c(eprl, chephl, BNUCAHHON B MHOTOTPaHHUK HIM TEJNO
BpAIICHHUS.

[Tnomans MOBEPXHOCTH IHIMHApA, KOHyCa, IUIomanb chepbl u e yacTe.
ITogo6ue B mpoctpancTBe. OtTHoueHWe O0OBEMOB, IUIIOMIANEH NOBEPXHOCTEH
nofno6HEIX ¢uryp. IlpeobpazoBanue mnomobus, romoTeTHs. PellieHune 3amad Ha
IUTOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHue ceueHUH MHOTOTPAHHUKOB U TeJl BpallleHUs: CeUeHUs IMINHIpa
(mapaiebHO W TEPIEHOUKYJISIPHO OCH), CeYeHHWs KOHyca (mapajuiesbHbIe
OCHOBaHHIO ¥ IIPOXOSIIHE Yepe3 BEPILUHY ), CEUSHHs IIapa, METObI TIOCTPOSHUS
CEUeHHH: MEeTOJ CIIeZ0B, METOJ] BHYTPEHHETO MIPOEKTUPOBAHUS, METO IlepeHoca
CeKyIIeH IIJIOCKOCTH.

BexkTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHcTBe. Omepanuu HaJ BeKTOpaMH. BekTopHoe
yMHOXEHHEe BeKTopoB. CBOMCTBA BEKTOPHOTO YMHOXeHUs. IIpsmoyronbHas
CHCTEMa KOOPAMHAT B ImpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHnue BeKTopa
no 6Gasucy. KoopauHATHO-BEeKTOPHBIM METOA IIPU peIIeHUH T'eOMeTPUYECKUX
3aad.

JABHKeHUs B IPOCTPaHCTBE

Hexenus mnpoctpancTBa. OToOpaxkeHUs. IBWKEHUS U PaBEeHCTBO (QUTYD.
O6mue cBoiicTBa MOBMXKEHUH. BuAbl [OBWKEHWM: mapaiebHBIM mepeHoc,
IIEHTpalbHas CUMMETpHs, 3epKajlbHasi CHUMMETpUs, IOBOPOT BOKPYT IIPSMOH.
ITpeoGpazoBanus moxobus. [Ipsimast u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET O OBHIET'O OBPA30BAHMU S

JINYHOCTHBIE PE3YJIbTATDBI

1) rpaxkaaHcKOe BOoCIMTAHUE:

chOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIINH 00YHAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  HJI€HAa  pPOCCHMCKOTO  OOIecTBa,  MpEACTaBICHHE O
MaTEeMAaTHYECKUX OCHOBaX (GYHKIMOHHWPOBAHUS pPa3NUYHBIX CTPYKTYp, SBICHHH,
TpolLleyp TrpaxpaHckoro ofmiecTBa (BBIOOPB, ONPOCEI U ApPYroe), yMeHHe
B3aUMOJIEHCTBOBATh C COLHMANBHBIMM HHCTUTYTAMH B COOTBETCTBHH C HX
GbYHKIUAMA U Ha3HAUCHUEM;

2) naTpHOTHYECKOEe BOCIIMTAHHE:

c(hOpMHPOBAaHHOCTh POCCUMCKOM I'PaKNAaHCKON MACHTUYHOCTH, YBAXKEHUS K
TIPOIIIOMY ¥ HACTOSIIIEMY POCCUMCKOM MaTeMAaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHUKEHUSAM POCCUNCKUX MaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOU IIIKOJIBI,
UCIIONIb30BaHUE OTUX MOOCTHXKEHUN B OpYyrMX HayKaX, TeXHOJOTUsAX, chepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHME YXOBHBIX IL[EHHOCTEN POCCHICKOro Hapona, chopMUpPOBaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOIO IIOBEIEHUS, CBSI3aHHOIO C IIPAKTHYECKUM
IIpUMeHeHHeM JOCTHXXEHUWM HayKd U JeATelNbHOCThIO Y4E&HOro, OCO3HaHWe
JUYHOTO BKJIaJa B IOCTPOEHUE YCTONUMBOr0 Oy AyILEro;

4) scTeTHYEeCKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIIeHWEe K MHPY, BKIIOUAs ACTETUKY MaTeMaTUYeCKHUX
3aKOHOMEpHOCTeH, 00BEKTOB, 3a7a4, pEIIeHnl, pacCcyXKIeHNH, BOCIPUUMUNBOCTh
K MaTeMaTU4YeCKUM aclleKTaM pa3iIuYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BociuTaHHE:

chOpMHUPOBAaHHOCTh YMEHMsI IPHMEHATH MaTeMaTH4ecKue 3HaHHUA B
UHTepecax 3I0pOBOro U Oe30macHoro o0pasa JXHU3HH, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3J0POBBIO (3I0pPOBOE NHUTAHUE, cOaJaHCHPOBAHHBIA PEXUM 3aHATHH |
OTIBIXa, peryisapHas ¢uzudecKas aKTUBHOCTb), HHU3MUECKOE COBEpIIEHCTBOBAHHE
IIpY 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON NeATENbHOCTHIO;

6) TpyioBO€ BOCIIUTAHHE:

TOTOBHOCTh K TpYyAY, OCO3HAHWE II€HHOCTU TPYAONMOOHs, HHTEepecC K
pa3IMYHBEIM ~ chepaM  MPOPEeCcCCHOHANBHON  NESTENBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TpUIIOKEHUSIMH, YMEHHE COBeplIaTh OCO3HAHHBEIM BEIOOD
Oynmyme#i mnpodeccud U peaqu30BBIBAaTE COOCTBEHHBIE JKWU3HEHHBIE . IUIAHBI,
TOTOBHOCTH U CIIOCOOHOCTh K  MaTeMaTUUeCKOMy  OOpa3oBaHUIO W



caMooOpa3oBaHUI0 Ha MPOTSDKEHUM BCeH XKU3HU, TOTOBHOCTH K aKTUBHOMY
YUACTHIO B PEIIEHUHU IIPaKTUUECKUX 3a7ad MaTeMaTUYeCKOM HallpaBIeHHOCTH;

7) 3K0JI0THYeCKoe BOCIIUTAHHUe:

chOPMHUPOBAHHOCTh DKOJOTMYECKOH KyJIbTYpHl, TOHUMaHWE BIUSHUS
COLIMATTBHO-3KOHOMHUYECKUX ITPOLIECCOB Ha COCTOSIHUE IMPUPOAHOH U COLMATBHOM
Cpemsl, Oco3HaHMe TII00aTBHOr0 XapaKTepa dKOJIOTMUECKUX MPodiieM, OpHEH TaITHS
Ha TpPUMEHEHHE MaTeMaTUHeCKUMX 3HaHWM [yis pelleHus 3amad B o0jacTH
OKpyXXarome# cpensl, IJIaHUPOBaHHUE IIOCTYIIKOB M OIEHKH WX BO3MOXHBIX
MIOCIIEACTBUM [IJIS1 OKPY KAIOILEU CPEEL;

8) eHHOCTH HAYYHOTr0 MO3HAHUS:

cOpMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOIIENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd M  OOIIECTBEHHON  IPaKTUKW, I[TOHUMAaHHE
MaTeMaTHYeCKOX HayKd KaK c¢hepbl HeOBEUECKON NEesTENbHOCTH, DTAaloB €&
pPa3BUTHS ¥ 3HAYMMOCTH JJIS Pa3BUTHSA LUBWIM3AIUM, OBJIAINEHHUE S3BIKOM
MaTeMaTHKd W MaTeMaTU4eCKOH KyJNbTypoM Kak CpeICTBOM IIO3HAaHUS MHpa,
TOTOBHOCTh OCYILECTBIISITh IIPOEKTHYI0 U HMCCIENOBATEIbCKYIO MAESITEIBHOCTb
VHIVBUIyalbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIe YHHBeEpcaJbHble YueOHbIe el CTBUSA

Ba3oBble Jioruyeckue JecTBUA:

BEISIBIISITE M XapaKTepU30BaTh CYIIECTBEHHBIE IIPU3HAKU MaTeMaTU4ECKUAX
OOBEKTOB, TIOHATHH, OTHOIIEHMM MEXAy TMOHATHUAMH, (QOPMYyIUPOBATH
OTIpEeIEICHUs TIOHSTHH, YCTaHABIMBATh CYIIECTBEHHBIA ITPU3HAK KilacCU(DUKAIIUH,
OCHOBaHUS Nj1s 000011IeHNS ¥ CPaBHEHUS, KPUTEPUHU ITPOBOJUMOrO aHAJIHA3a;

BOCIIPUHUMATh,  (QOpPMyIHpoBaTh U  NpeoOpa3oBBIBATh  CyXICHUS:
YTBEPAUTENIbHEIE U OTPULIATEIbHEIE, EANHNYHEBIE, HACTHEIE U OOIIUE, YCIOBHEIE,;

BEISBIISITE MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHUS
B (hakTax, NaHHBIX, HAOIIOACHUAX M YTBEPKICHUSX, IpeNjaratb KpUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

nenaTh BEIBOJBI C MCIOJB30BAHWEM 3aKOHOB JIOTUKHU, NEIyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIOUeHUH 110 aHATIOTHH;

IIPOBOAUTE CAMOCTOSITEIIBHO T0KA3aTeIbCTBa MaTeMaTUUECKIX YTBEPXKICHHM
(IpsMBIE ¥ OT IPOTUBHOTO), BEICTPAUBATh apIyMEHTAINIO, IIPUBOIUTE IPUMEPEI U
KOHTPIIPUMEPEI, 000CHOBEIBATh COOCTBEHHEIE CYXXIEHHUS U BEIBOIEI;

BEIOMpaTh croco0 pemieHus yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  peIleHus, BBIOWpaTh Haubojee MNOOXOmAmMMM ¢ yu&ToM
CaMOCTOSITEIHHO BBIIECIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBaTe/ib.cKUe JeiicTBUA:



MCIIONB30BaTh BOIMPOCH KaK HCCIENOBATEeIbCKAM WHCTPYMEHT IIO3HaHWS,
GopMynHpoBaTh  BONPOCE,  (QUKCHPYIOIIHME  NPOTHUBOPEYHE,  MpoOiIeMy,
yCTaHABIMBATE HCKOMOE W IaHHOe, (GOpMHpPOBATH THIIOTE3Y, apryMEHTHPOBAThH
CBOIO MTO3UIIHI0, MHEHUE;

TIPOBOUTH CAMOCTOSTENBHO CIIAHWPOBAaHHBIN 3KCIIEPUMEHT, HCCle0OBaHue
10 YCTaHOBIIEHUIO 0COOEHHOCTeH MaTeMaTudeckoro 00beKTa, BIeHNUs, [Ipollecca,
BBISIBIIEHHIO 3aBUCUMOCTEH MeX Iy 00BbeKTaMHU, SIBICHUSIMH, IPOLIECCaAMU;

CaMOCTOSTENBHO (GopMyTHpoBaTh 0OOOIEHUsT U BBEIBOABI 110 pe3ysbTaTaM
IpOBeNEHHOrO0  HaOmiomeHus, MCCleNOoBaHMs, OIEHHWBAaTh  JOCTOBEPHOCTH
IOy YeHHEBIX Pe3yIbTaTOB, BEIBOJIOB M 0060061IeHN;

TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUraTh
IIPEATONIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

PaGora ¢ nunopmanueii:

BEIABIIATE AeGUIMTE HHOOPMAIMK, HaHHBIX, HEOOXOMUMEIX IJIT OTBETA Ha
BOIIPOC ¥ ISl PeIIeHus 3a0a4y;

BBIOMpATh WHGOPMAIIMIO M3 HCTOYHUKOB Pa3lIWYHBEIX THIIOB, aHATM3UPOBATE,
CHCTEMATH3MPOBATh ¥ HHTEPIPETHPOBATh WHGOPMALUIO PAa3IW4YHBIX BHIOB U
dbopM IpeacTaBICHUS;

CTPYKTypHpOBaTh MHGOPMAIIHIO, IIPEACTAaBIATh €8 B pasiM4HEIX (opmax,
HILTIOCTPUPOBATE TpadUHeCKy;

OLIeHHBAaTh Ha&KHOCTD nHbopMaIuu o CaMOCTOSITENBHO
chopMyTUPOBaHHBIM KPUTEPHUSIM.

KoMMyHuKATUBHbIE YHUBEPCAJIbHBIE YueOHbIe JeiicTBUS

Oo0menue:

BOCIIPMHUMATH U QOPMYIMPOBATE CY>KIECHUS B COOTBETCTBUH C YCIOBUAMH U
[eJAMH OOLUEHHs, SCHO, TOYHO, I'PAMOTHO BBIPQXATh CBOK TOUKY 3pEHHS B
YCTHEIX M IHCHMEHHBIX TEKCTaX, JABaTh MOSCHEHUS 10 XOMy pellleHus 3a1ad,
KOMMEHTHPOBATH [TOJIyYeHHBIN Pe3yIIbTaT;

B X07le 0OCYXIeHHs 3a7aBaTh BOMPOCHI IO CYIUIECTBY 0OCYyKHaeMOi TeMEI,
poOeMbl, pelraeMoif 3amaud, BBICKA3BIBATh WHMEHW, HAIleleHHBIE Ha IIOWCK
PEILEHHUS], COMOCTABIATE CBOM CYXIEHUS C CYXACHHIMU IpPYIMX YYaCTHHKOB
ouajora, OOHapyXMBaTh pas3iidie W CXOICTBO ITO3WIMH, B KOppeKTHOH dopme
(GOpMyIHpOBATH PA3HOTIACHS, CBOU BO3PaKEHNUS;

IIPECTaBIIATh PE3YIbTATH PEIIeHUs 3aa4i, SKCIIepUMEHTa, UCCIeI0OBaHuU,
IIPOEKTa, CaMOCTOSTENLHO BHIOMpATh (GOPMAT BEICTYIUIEHHS C Y4&TOM 3a1ad
Ipe3eHTaIliK 1 0COOeHHOCTEH ay TUTOpHH.

PeryasTuBHble YHHBepcaibHble y4eOHbIe AelCTBUSA
Camoopranuzanus:



COCTAaBIIATH IUIAH, AITOPUTM pPEIIeHUs 3aJaul, BEIOUPATh CIIocod pelieHus ¢
yUETOM HMEIOIIHAXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAThH
1 KOPPEKTHUPOBATH BAPHUAHTEI PEIICHUH ¢ yUETOM HOBOM MH(DOpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI HHTE/LJIEKT:

BlIaJeTh HaBBIKAMH  IIO3HaBaTeNbHOM  pedleKCMH Kak  OCO3HaHUSA
COBEpIIaeMbIX MEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, X Pe3yJIbTaTOB, BIAACTH
crmocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Ipollecca W pe3ylibTaTa pEIIeHUS
MaTeMaTHYECKOM 3a1aum;

IPEeIBUIETH TPYOHOCTH, KOTOPBIE MOTYT BO3HHMKHYTbH NPH PEIICHUM 3aad4H,
BHOCHUTH KOPPEKTHBEI B IEITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX,
HaliIecHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa LIeNN U YCIOBUSIM, OOBSICHATE IIPUIMHEI
JOCTH)KEHMS WM HEJOCTIIKEHUS Pe3yJIbTaTOB JEATCIBHOCTH, HAXOIUTh OLIHOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas IeSITEJILHOCTD:

TIOHMMATh W HUCIOJB30BaTh IPEUMYINECTBA KOMAHIHOM W WHAWBHIY AJIGHOU
paGoTBl TpPH pelmleHWH Y4eOHBIX 3ajad, I[PUHAMATh Ielb COBMECTHOMH
JEeATENLHOCTH, IIJIAHHUPOBATH OPTAHU3AIMIO COBMECTHOW pPabOTHI, pacHpenensTh
BUABl paboT, MOTOBApUBATHCS, OOCYXIAaTh INPOIECC W pe3yJbTaT padoTEHI,
000011aTs MHEHUS HECKOJIBKUX JTFOJCH;

y4aCTBOBATh B T'PYIIIOBEIX (popMmax paboThl (0OCyxneHUs, oOMeH MHEHUH,
«MO3TOBBEIE IITYPMED» W HWHBEIC), BBIIOJNHATH CBOIO 9acThb paboTel |
KOOPJUHUPOBAThH CBOW JEHCTBUS C OPYTHMH UIEHAMM KOMaH[bI, OIICHHMBATH
Ka4eCcTBO CBOET'O BKJIaAa B OOIIMH MPOAYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBUS.

NPEIMETHBIE PE3YJIbTATBI

K xonmy 10 xiacca o0ydaronuicsa HayYuTCS:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMH IIOHATHSMH CTEPEOMETPHH IPHU
pelIeHUY 3a71a4 U MPOBEIEHUN MaTEMaTUIECKUAX PacCyKICHUH;

e IPUMEHSITH AKCHOMBI CTEPEOMETPUM M CIIEJCTBUS W3 HUX IPH PEIICHHH
TEOMETPUUECKIUX 3a]aY;

e KJacCU(HUIIUPOBATh B3aUMHOE PACIIOIOXKEHHE MPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSMEIX U IIJIOCKOCTEH B IIPOCTPAHCTBE,

e CBOOOZHO oONEpUPOBAaTh MOHATUSIME, CBS3aHHBIMH C yIJaMH B
IPOCTPAHCTBE: MEXAY NPSIMBIMH B IIPOCTPAHCTBE, MEXIy NPSIMOH H
IIIOCKOCTBIO;

e CcBOOOIHO ONEPUPOBATH MOHATUIMHY, CBSI3aHHBIMU C MHOTOTPaHHUKaAMU;



cBOGOZHO pAacIO3HABATH OCHOBHBIE BHIBI MHOTOTPaHHHMKOB (IIpH3Ma,
IMpaMuIa, TIPSIMOYTONBHEIN apalieNenunes, Ky0);

K1acCuUIMPOBATH  MHOTOIPAaHHMKM,  BBIOMpas  OCHOBaHHA Ui
KiaccupuKalmmy;

cBOOOOHO  OINEPHUPOBATH IIOHSATUSMH, CBSI3aHHBIMH C  CEUYEHHEM
MHOTOTPaHHUKOB IIIIOCKOCTBIO;

BEITIOJTHSITH TapajenbHoe, LIEHTPAJILHOE %4 OpPTOTOHAJIBHOE
IIPOEKTHpOBaHue (Uryp Ha IUIOCKOCTb, BBINOJIHATH M300pakeHUs (QUIyp
Ha IJIOCKOCTH;

CTPOWTH CEYeHHS MHOTOIPAaHHUKOB Pa3IMYHBIMH METOAAMHU, BBITIOJIHAT
(BEIHOCHBIE) IIJIOCKUE YEPTEKH M3 PUCYHKOB IIPOCTBIX OOBEMHBIX (QUIYD:
BUJI CBEPXY, COOKY, CHU3Y;

BRIUMCIATH  IUIONIAOW  ITOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (IpH3Ma,
IUpaMuIa), TeOMETPUUECKUX TEJ C IPUMEHEHUEM (POpPMYIT;

CBOOOIHO ONEPHPOBATH MOHATUSIMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCh ¥ IIJIOCKOCTH CHMMETpPWUH, ILEHTDP, OCh U IUIOCKOCTH CUMMETPUU
UTypBI;

CBOOOIHO OIEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpIMHATAM B IIPOCTPAHCTBE;

BEITIOJTHSTH AeUCTBHUS HAZl BEKTOPaMHU;

pelmiaTte 3agadyd Ha JOKa3aTeJbCTBO MaTeMaTWYeCKUX OTHOIIEHWH U
HAXOXIEeHWe TeOMEeTPUYEeCKUX BeJUYUH, IPUMEHSSI W3BECTHBIE METOIBI
IIPH PEIIEHUH MaTEMATHYECKUX 3a7au IOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS
CIIOKHOCTH;

IPUMEHSTh IpOCTEUINNe MPOrpaMMHBIE CpPENCTBA M DIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPY PEIICHUN CTEPEOMETPUUECKIX 331aY;

e WU3BJEKaTh, NpeoOpa3oBBIBaTh M MHTEPIPETUPOBATE HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TIeOMETpUUecknX (urypax, IpeIcTaBICHHYI Ha
yepTeXxax U pPUCYHKax;

e TMPUMEHATH TIOJY4UEHHbIE 3HAHWS HA TPAKTHKE: CpPaBHWBATh U
aHAIM3UPOBATh pealbHble CUTYyalluu, NPUMEHSITh W3yUeHHBIE MOHSITHS B
Impolecce IIOMCKa peIIeHus MareMaThdeckd  chopMyIMpOBaHHOU
po6ieMBl, MOAENUPOBATh PEANbHBIE CUTyallMd Ha S3bIKE TI'€OMETPUH,
HICCIIEAOBATh ITOCTPOECHHBIE MOAETH C WCIOJIB30BAHUEM T€OMETPUUECKUX
MIOHATHHN U TeopeM, ammapaTa anreOpsl, pelnaTh IMPaKTHUYECKHE 3aJauM,
CBSI3aHHBIE C HAXOXACHUEM I'€OMETPHUECKHUX BETNYMH;

e VMETh INIPEACTAaBICHUS OO0 OCHOBHBIX 3TallaX pPa3BUTHS [EOMETPHUH Kak
COCTaBHOM 4acTu PyHIAMEHTa Pa3BUTHS TEXHOIOT M.

K xoHny 11 kaacca obydarouiics HayduTCs:



cBOOOIHO OIEpUPOBATh IMOHATUSIMHE, CBSI3aHHBIMH C IUIHHIPUYECKOH,
KOHHYECKOM ¥ cdepuueckod IOBEPXHOCTSIMM, OOBSICHATH CIIOCOOBI
IOy YEHHS;

OIIEpPUPOBATH IIOHATUSIMHY, CBSI3aHHBIMU C TEJIAMHU BpAIEHUS: UIHHAPOM,
KOHYycOM, chepoit U mapoM;

pacros3HaBaTh Teja BpallleHus (UWIMHApP, KOHYC, cdepa ¥ IIap) W
OOBSICHATD CIIOCOOB!I MTOITyUeHHUS Tell BpallleHus;

KJaccu(pHUIIPOBaTh B3aUMHOE PACIIONOXKEHUE ChHEPHl U ILIOCKOCTH;
BBIUMCIIATE BEIMYMHBI 3J€MEHTOB MHOTOTPAaHHMKOB M TeJl BpAIlCHHS,
O0BEMBI U IUIOLIAAU IIOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJl BpallleHWUs,
reoMeTpHUYeCKUX Tell C IpUMeHeHHeM GopMyT;

CBOOOJHO ONEpUPOBATH MOHATHAMM, CBS3aHHBIMU C KOMOWHALIMSIMH Tell
BpallleHWs W MHOTOTPaHHMKOB: MHOTOTPaHHHWK, BIIMCAHHBIM B cdepy H
ONMCaHHBIM OKO0J0 cdeprl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpallleHUs,;

BBIUUCIISATH COOTHOIIEHUS MeXy IUIOLaAsIMU IIOBepXHOCTel 1 00bEMaMu
IMOOOOHEBIX Tel;

n300pakaTh H3ydaeMmble (QUIYphl, BBIIONHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKU U3 PUCYHKOB INPOCTHIX OOBEMHBIX GUTYp: BHI CBepXy, cOOKy,
CHH3Y, CTPOUTH CEUEHUS TeJ BpallleHMS;

U3BIIEKaTh, WHTEPIPETUPOBATE U IpeoOpa3oBhIBATE HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETpHUeCKUX (Urypax, IpeNcTaBleHHYI0 Ha
yepTrexax U pUCYHKaXx;

cBOOOIHO ONEpPHUPOBATH IIOHITHEM BEKTOP B IIPOCTPAHCTBE;

BEITIOJTHSITE ONEepalliy HaJl BEKTOpaMHu;

3a/1aBaTh IJIOCKOCTH YpaBHEHUEM B JIEKapTOBOM cUCTeMe KOOpAWHAT;
pelaTh reoMeTpUUeCKre 3a7aull Ha BEIUHUCIEHUE YTTIOB MEXAY IPSIMBIMU
U IIJOCKOCTSMHM, BBIYHCJIEHUE DPACCTOSHWM OT TOYKH OO INIOCKOCTH, B
IIE€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPY PEIICHIH;
cBOOOZHO OIEpUPOBATH IIOHATHSIMH, CBS3aHHBIMH C [BIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA ABM)KEHWUIA,

BBITIIONHATE H300paeHWs] MHOTOTPaHHUKOB W TeJ BpallleHHsI IIpd
mapaiieabHOM —IIepeHoce, IeHTPabHOM  CHUMMETPHUM, 3epKallbHOH
CUMMETPUH, IIPH ITOBOPOTE BOKPYT IPSMOH, TpeoOpa3oBaHms MOA00MS;
CTPOUTH CEUYEeHUsS] MHOTOTPAaHHUKOB W TEJ BpAIEHHUS: CEUCHHUS LWIHHIPA
(mapaiensHO W NMEPIeHIUKYIIPHO OCH), CEeUeHHUs KOHyca (IapajuielibHbIe
OCHOBAHHIO Y MIPOXOJAIINE depe3 BepIIUHY ), CEYeHUSI apa;
UCITOJIF30BaTh METOMABI IIOCTPOSHHS CEUYCHMH: MeTOH CJelOB, METOX
BHYTPEHHETO ITPOEKTUPOBaHUs, METO]I IIepeHOCa CeKYILEH TOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKACHNUS,

IIPUMEHATh TeoMeTpuuecKue (GakThl Uil PelIeHHs] CTePeOMETPHUECKUX
3aad, MPENNOoNaralollluX HECKOJIBKO IIaroB pELIEHHUs, €CIH YCIOBUS
IIPUMEHEHNS 3a1aHbl B IBHOU U HEIBHOU (opme;

pemaTh 3ajadd Ha [0Ka3aTeNbCTBO MATEMaTU4YECKUX OTHOLIEHUN WU
HaX0X[ACHUE N'eOMETPUUYECKUX BEIUUNH;

IPUMEHATH [IPOrPaMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHHUKAIIUOHHEIE
CUCTEMBI IIPY PEILIEHUYN CTEPEOMETPUUECKUX 3a4aY;

IIPUMEHATh  [IOJNY4YEHHBIE  3HAaHUS Ha  [PaKkTUKE:  CpaBHUBATSH,
aHAIM3APOBATh U OLIEHUBATh PEAIbHBIE CUTyallul, IPUMEHATh U3y4YeHHBIE
IIOHATHSA, TEOPEeMBI, CBOMCTBA B Ipolecce IIOWCKAa pEIIeHUs
MaTeMaThdecku  cQOpMyNHpOBaHHOX  HpoOIeMEBl,  MOAEIMPOBATH
peanpHBIE CUTyaldHd HA A3BIKE T€OMETPUU, UCCIENOBATH MTOCTPOCHHBIE
MOZENHA C WCIOIB30BAHUEM TEOMETPUYECKUX I[IOHATUHA U TEOpeM,
ammapara anredpbl, pemarh MIPakTUYeCKWe 3a1adl, CBA3aHHBIE C
Hax0XXI€HUEeM I'e€OMETPUYECKUX BEIUYUH;

UMETh IPEeNCTaBICHUS OO0 OCHOBHBIX 3Talax pPa3sBUTHS T€OMETPUHM Kak
COCTaBHOX gacT QyHAAMEHTa Pa3BUTHsI TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacos

Ne HanmenoBaHue pa3aejioB U TEM DyexTponHbIie (MUPpOBHIE)
KontposbHbie
n/m NPOrpamMmblI Bcero ofpa3oBaTebHbIE peCYpPChI
padoThI
1 BBenenne B cTepeoMeTpHIO 23 1 POII
5 BzanMHOe pacronoxeHue IpsIMBIX B 6 1 PO
IIPOCTPAHCTBE
3 INapamiensHOCTh IPSIMBIX U IIJIOCKOCTEH B g 0 PO
TIPOCTPAHCTBE
4 HCpIICH,D;I/ny.TISIpHOCTB IPSMBIX B 25 0 PO
IUIOCKOCTEH B IIPOCTPAHCTRE
5 Vet 1 pacCTOSHUSA 16 1 POIII
MHOrorpaHHUKH 7 1 POIII
7 BekTopE! B IIpOCTpaHCTBE 12 0 POII
8 HOBTOE)CHI/IC, 000011eHNe U cHCTeMaTH3aIlug 5 5 POII
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6




11 KJIACC

KommuecTBo 4yacoB
HaunmenoBanue pa3/iesioB H TeM JunexTponnsie (HudpoBHIE)
Ne i/ Kontpoabusie
IporpaMMsI Bcero o0pa3oBaTesibHbIe PeCypPChI
padoTsl
1 AHanuTuyecKas reoMeTpus 15 1 POIII
) IloBTOpEHUE, o6o6meH1:1e " 15 1 POII
CHCTeMaTU3alUs 3HAHUH
3 OO6BEM MHOTOTpaHHUKA 17 1 POIII
4 Tena Bpamesus 24 1 POIII
5 Ilmomany noBEPXHOCTH B 0OBEMBI 9 1 POII
KPYTJIBIX TEJ
6 J(BrxeHus 5 1 POIIIL
7 IloBTOpEHMUE, O606IIICHI:IC " 17 5 POII
CHCTeMAaTU3allUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 8







MNOYPOYHOE IIVIAHNPOBAHHUE
10 KJIACC

-
Ne n/m

Tema ypoka

Kosu4yecrBo 4acos

Bceero

KonrpoibHbie padoTh

OcHOBHBIE TTpaBUJIa U300paKEHUS Ha PUCYHKe
IIOCKOCTH, TTAPAJUIENBHBIX IIPSIMBIX (OTPE3KOR),
CepeIMHBI OTpe3Ka

IlonsiTst cTepeoMeTpuu: TOYKa, IpsMas,
IUIOCKOCTB, IIPOCTpaHcTBO. OCHOBHEIE ITpaBUiIa
HM300paXkeHus Ha PUCYHKE IIJIOCKOCTH,
MapaJuIeIFHBIX IPSMBIX (OTPE3KOB), CEPEIUHEI
oTpe3Ka

IoHsTHS: TepeceKaromuecs MI0CKOCTH,
TepeceKaromuecs IpsMast ¥ INIOCKOCTB;
TTOJIYyIIPOCTPAHCTBO

IlonsTUS: TepeceKkatomuecs IIOCKOCTH,
TIepeceKaroIuecs IpsMas U INIOCKOCTB;
TIONyTIPOCTPAHCTBO

MHoOrorpaHHUKH, H300paxkeHue IpoCcTeHIuX
MIPOCTPAHCTBEHHBIX PUTY P, HECYTIECTBYIOIIMX
00BEKTOB

MHororpaHHUKH, #300pakeHue IpoCTeHmux
MIPOCTPAHCTBEHHBIX PUTY P, HECYIECTBYIOIIHX
00BLEKTOB

AXKCHOMEI CTEPCOMETPHUH K IICPBLIC CIIEACTBUS U3
HHUX

AXcHoOMBI CTECPCOMETPHUH U IICPBLIC CIICACTBUS U3




HHUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE CICACTBUS U3
HuX. CrocoOsI 3ajaHus IPSAMBIX U IJIOCKOCTEH B
npoctpaHcTBe. O603HaYEHUS IPSIMBIX H
IIJIOCKOCTEH

10

N3zobpaxeHre cedeHNH MpaMuibl, KyOa i IPU3MBI,
KOTOPBIE IPOXOAT Yepes ux pébpa. Mzobpaxenue
nepecedeHus! OJy9eHHbIX IITIOCKOCTei.
PackpammmBaHue IOCTPOSHHBIX CEYeHUH pa3sHBIMU
I[BETaMU

11

NzobpaxeHue cedeHnH MUpaMuIbl, KyOa ¥ IPU3MBI,
KOTOpBIE IPOXOAT Yepes ux pédpa. Mzobpaxenue
nepecedeH st Oy YeHHBIX IIIOCKOCTEH.
PackpammBanue IOCTPOEHHBIX CEYeHUH pa3HBIMU
I[BETAMHU

12

Nzobpaxenne ceueHni mupamMuisl, Kyba U IpH3MBl,
KOTOpBIE IPOXOIST Yepe3 ux pébpa. M3obpaxenue
IepecedeH sl Oy YeHHBIX IIJIOCKOCTEH.
PackpamiBanue NOCTpOEHHBIX CEYEHUH pa3HbIMU
I[BETaMHU

13

Nzobpaxxenue ceueHnit nupamuisl, Kyba 1 IpU3MBI,
KOTOpBIE MPOXOIST Yepe3 ux pé€bpa. M3obpaxenue
IIepeceueH sl IOy YeHHBIX IIJIOCKOCTER.
PackpamBanye NOCTpPOEHHBIX CEYEHUN Pa3HBIMHU
I[BETaMH

14

Meton cinenoB o IIOCTPOCHHUA CedyeHHH

15

Merton cnenoB ais mocTpoeHus cedeHnid. CroiicTra
Iepece4eHu NIpSAMBIX U IIOCKOCTEN




16

MeTon cnenoB s nocTpoeHus ceueHuii. CoiicTa
[IepECEUEHUMN IPSAMBIX U ILIIOCKOCTEN

17

ITocTpoenue ceuenuii B nupamuie, Kyoe 1o TpéM
TouKkaM Ha p&Opax. CozziaHue BHIHOCHBIX YepTEXKEN
M 3aITMCH IaroB IOCTPOEHUS

18

ITocTpoenue ceueHut B mupamuze, Kyoe o Tpém
ToukaM Ha p&bpax. Coz/iaHue BHIHOCHBIX YEpTEKEH
H 3aIUCH IIAaroB IOCTPOCHUS

19

IocTpoenue ceyeHut B mupamuze, Kyoe 1o TpéM
ToukaM Ha p&€bpax. CozfjaHue BEIHOCHBIX YepTEeKEH
¥ 3aIUCh IIaroB IOCTPOEHHUS

20

ITocTpoenue cedeHuit B mupamuie, KyOe o TpéM
TouKaM Ha pébpax. Co3fjaHne BHIHOCHBIX YE€pPTEKEH
Y 3aIKCH IaroB IOCTPOSHHUS

21

IToBTOpeHME mnanuMeTpun: Teopema o
IIPONOPITMOHANBHEBIX OTpe3kax. [logobue
TPEYTOJHHUKOB

22

IToBTOpenue mwianumerpun: Teopema Menenasi.
PacueTsl B ceueHUSIX Ha BEBIHOCHBIX YePTEXKax.
Hcropust pa3BUTHS IUIAHUMETPUN ¥ CTEPEOMETPUHI

23

KouTtponbsHas padoTta " AKCHOMBI CTEpEOMETPHUH.
Ceuenus”

24

B3anmHOe pacnoioXeHHe MPSIMBIX B IIPOCTPAHCTBE.
Ckpemuparomuecs mpsimble. [pu3saxu
CKpemuBaromuxcs npsmeix. [lapannensHsle
IIpsIMBIE B TPOCTPAHCTBE

25

Teopema 0 cyIecTBOBaHUM U €IMHCTBEHHOCTH
IIpSIMOY MapajUIeNbHON NaHHOU IIPSIMOH,




MMPOXOJSINIEH Yepe3 TOUKy IPOCTPAHCTBA U HE
nexxaniei Ha 1aHHOM psiMoi. Jlemma o
[IepECEUYCHNH ITapaUIeIbHBIX NPSIMBIX IUIOCKOCTHIO

26

ITapamrensHOCTE Tpex mpsMBIX. Teopema 0 TPEX
apaieNbHBIX IpIMBIX. TeopeMa o
CKPELTUBAIOLIIXCS IPSMBIX

27

IMTapannenssoe npoexTrpoBasue. OCHOBHBIE
CBOMCTBa ITapaJUIEIHHOTO IPOEKTHPOBAHHUSL.
W3o6pakeHre pa3sHbIX GUIyp B TapajlieIbHON
IIPOEKIIAU

28

[{enTpansHast MPOEKIHst. YTOJI C COHAIIPABJICHHBIMU
CTOPOHAMHU. YTOJI MEXIy IIPIMBIMU

29

3amaun Ha JOKa3aTeIbCTBO U UCCIE0OBAHHUE,
CBSI3aHHBIE C PACIIOJIOKESHUEM IIPSMBIX B
IIPOCTPaHCTBE

30

IlonsTrs: mapamienpHOCTD IPSIMOM U INIOCKOCTH B
npocTpancTie. IIpr3HaK mapamiensHOCTH IPSIMOH U
rwiockocTd. CBoMCTBa MapaJUIEIFHOCTH IIPIMOM U
IUIOCKOCTH

31

FCOMCTpI/I‘IeCKI/IC 3aJa44 Ha BBIYMCICHHUC B
J10Ka3aTe€lIbCTBO, CBA3AaHHBIC C ITapaJli€IbHOCTBIO
IIpSIMBIX U IUTOCKOCTEM B IIPOCTPaHCTBE

32

ITocTpoenue ceuenus, IPOXONAIIETO Yepe3 TaHHYIO
IpsSMYIO Ha depTexe U ITapajiebHOro Apyroi
npsiMoif. Pacuér oTHOIIEHMM

33

ITapannensHast DpoeKIHsl, IPUMEHEHUE s
IIOCTPOEHHUS CedeHUH Kyba U mapajuielieuIre/1a.
CpoiicTBa mapasienenumea u Ipu3Mbl




34

[TapamnensHbie mnocKoCTH. [Ipu3HaKu
[apauIeIFHOCTHY ABYX ITIOCKOCTEHR

35

Teopema 0 mapajIeIBHOCTY U €AUHCTBEHHOCTH
ILUIOCKOCTH, IIPOXO/IAIICH Yyepe3 TOUKY, He
TPUHAIIEKAMYKO TAHHOM IIJIOCKOCTHU U CIIEICTBUS
u3 Heé

36

CpoiicTBa apaieNbHBIX IIIIOCKOCTEH: 0
MMapasuIeIbHOCTH IIPAMBIX IIEPECEYCHUS IIPU
MIEPECEUCHUH JIBYX ITapajuIesIbHBIX IUNIOCKOCTEHR
TpeTbel

37

CaoiicTBa MapayuIeTbHBIX IUIOCKOCTEH: 06 0Tpe3kax
HapaJIebHBIX IPSIMBIX, 3aKIFOUEHHBIX MEXIY
IapauIebHBIMY IIOCKOCTSIMH; O IIEPECEYCHUN
MIPSIMOIf € IByMsI TTapaJuleIbHBIMHU IUTOCKOCTSIMH

38

IToBTOpenue: Teopema [ludaropa Ha MIOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPHUS IIPAMOYTOJIBHOTO
TPEyTOJIbHUKA

40

CpoiicTBa Ky0a 1 mpsiIMOYT OJIBHOTO
napasuiesennIeia

4]

Brraucrienue AMH OTPe3KOB B KyOe 1
IIPSIMOYTOJIEHOM IapaJlIeNieIUIIe e

42

[MeprieHAUKY IAPHOCTH MPSIMOU ¥ IUTOCKOCTH.
[TpusHak MepreH UKy IIPHOCTH IIPSIMOM |
IUTOCKOCTH

43

[TepreH UKy ISAPHOCTD MPSIMOM U TUIOCKOCTH.
[Ipu3HaK mepIeH UKy ISPHOCTH IPSIMON 1
IIOCKOCTH

44

TeopeMa O CYIICCTBOBAHHM U €AAHCTBCHHOCTH




TpsMOH, IIPOXOsIIIe Yepe3 TOUKy IIPOCTPaHCTBa H
HEePIEeHIUKYJIIPHOHN K IIJIOCKOCTH

45

ILmockoctu u TIIEPICHAUKYJISIPHBIC UM IIPSIMBIC B
MHOT'OIrpaHHHKaxX

46

IInockocTy U NEepIeHAUKYIISIPHBIE UM IIPSIMEIE B
MHOTOTPaHHHKaX

47

Iepnenmukynsip u HakioHHas. IToctpoenue
HEepIIeH/INKYJIIpa U3 TOYKH Ha IPSAMYIO

48

Ilepnennukynsp u HakioHHas. [TocTpoenue
NEPIEHINKYIIAPA U3 TOYKH Ha IPAMYIO

49

Teopema o Tpéx nepneHMKysIpax (Ipsmast 1
obpatHast)

50

Teopema o Tpéx nepneHMKysIpax (Ipsmast 1
obpatHas)

51

Yron MCXOY CKpCUIMBAIONIUMUCS IIPSIMBIMU

52

ITouck neprneHAuKYISPHBIX IPSIMBIX ¢ IIOMOLIBIO
MEPIICHIUKY JIIPHBIX IIIOCKOCTEH

53

OpTOFOHaJIBHOC IIPOCKTUPOBAHUE

54

Iloctpoenue ceyeHumit Kyba, IpU3MBL, IPABUIHHOM
IIHPaMHU/IBI € IIOMOIIBIO OPTOTOHATBHOM IIPOEKIUH

55

ITocTtpoenue cedenuit Ky0a, IpU3MBI, IPaBUIIBHON
IUpaMHU/IBI ¢ TIOMOIIBIO OPTOrOHATBHON IIPOEKIUU

56

CuMMeTpHs B IIPOCTPAHCTBE OTHOCHTEIBHO
II0cKOCTH. IInockocT cumMmeTpuii B
MHOTOTpaHHHMKax

57

ITpu3HaK NepeHUKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CIIEJICTBHE CHMMETPHUHU

58

IIpaBunbHbIe MHOTOTpaHHUKH. Pacy€T paccrosHmit




OT TOYKH A0 INNIOCKOCTH

59

IIpaBunpHBIe MHOTOrpaHHUKH. PacuéT paccrosHuin
OT TOYKH JI0 INIOCKOCTH

60

CnocoOBI OITyCTUTH NTEPIICH IUKYJISIPHI: CAMMETPHS,
CIIBUT TOYKH ITO NMAPAUICITBHON IIPIMO

61

CaBur o HenapaJuIeIbHOU NIPSIMOH, U3MEHECHHE
paccTOosHUM

62

KouTponpHas paboTa "B3auMHOe pacrosnoxeHue
MIPSIMBIX U IUIOCKOCTEH B IpOCTpaHcTBE"

63

IToBTOpEHME: YroyI MeX/Ty IPSMBIMU Ha ITOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIEHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB

64

[ToBTOpEHHE: YTOJ MEXITY CKPEIIHBAIOIIIUMHCS
MPSIMBIMH B IIPOCTPAHCTBE

65

r COMETPUYICCKHUE METOAbI BEIYUCIICHUS YIJIa MEXIY
IIpAMBIMHU B MHOI'OTpaHHHUKaX

66

JByrpanHbni yroj. CBOMCTBO JMHEHHBIX YTIIOB
JIByT'PaHHOTO yria

67

Ilepnenaukynsapaele mwiockoctu. CBoHcTBa
B3aUMHO NTEPIEHAUKYIISPHBIX TUIOCKOCTEH

68

IIpu3Hak neprneH MKy IIPHOCTH IIJIOCKOCTEH;
TeopeMa O IIPSIMOU IepeceyYeHts IBYX IIJIOCKOCTEH
NIEPIIEHIUKYJISIPHBIX TPETHEH IUIOCKOCTH

69

IIpsMoyropHEIA Napasuienenunesn; Kyo;
U3MEpPEHHs], CBOMCTBA IIPSIMOYTOJIBHOTO
Iapajuiesienuneia

70

Teopema o AUaroHaIH NPSMOYTOIBHOTO
MapaJuIeJIeIuIIea U CISACTBHE U3 HeE




CTCpCOMeTpI/I‘{CCKI/IC U ITPUKJIAJHBIC 3a1a9M,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOIIOKEHUEM IIPSMBIX
U ILIOCKOCTH
IToBTOpEHME: CKPENMBAIOLIUECS IIPSIMBIE,

72 apajuIieIbHble IIOCKOCTU B CTAHIAPTHBIX
MHOTOTI'paHHHUKaxX
Iapa mapasmienbHBIX IIOCKOCTEH Ha

7 CKPEIIHBAIOIIUXCS NPSAMBIX, PACCTOSIHUE MEXTY
CKPENIMBAIOIIMHUCS IIPSIMBIME B IIPOCTBIX
CUTYalHsIX

74 PaccTosiHrE OT TOYKM [0 IIOCKOCTH, PACCTOSIHHAE OT
IPsSMOH 710 IIIIOCKOCTH
Brraucnenne pacCTOSTHUM MEX Iy

75 CKPEIUBAIOIUMUCS IIPSIMBIMU € TIOMOTIBIO
HEePIeH/IUKYISPHOM IIIOCKOCTH
TpéxrpaHHublit yroy, HepaBeHCTBA IS TPEXTPAHHBIX

76 yrioB. Teopema ITugaropa, TeopeMbl KOCHHYCOB M
CHHYCOB JIJIsl TPEXTPAHHOTO yTiIa

77 DJeMeHTHI CheprIecKoi TeOMETPHH:
reo/Ie3ndecKre JIMHUY Ha 3emiie

78 KonTtponsras pabota "Yrias! # pacCTOSHUS"

79 Cucremaruzaius 3HaHHH "MHOTOT'PaHHUK B €0
DIIEMEHTHI"

80 IMapamuna. Bune! mupamua. [pasuisHast mapamuga

81 ITpuzma. Ilpsvast u HaKITOHHAS IIPU3MBEL.
IlpaBunbHas npusma

27 Ilpsimoii mapasutenenune, IpSMOYTOJIBHBIN

nmapajienenunen, Kyo




83 Bemyknsie MHOrorpannuxu. Teopema Oiinepa 1 0
24 Brimmyxisie MHOrorpanaukn. Teopema Oiinepa. 1 0
IIpaBuibHbIE U TTOJIYTIPABHIIbHBIE MHOTOTPAHHIKH
85 KonTtpomnsras paboTa "MuororpanHuku” 1 1
86 IlousiTHE BeKTOpa HA IIOCKOCTH U B IIPOCTPAHCTBE 1 0
87 CyMMa BeKTOpOB 1 0
88 Pa3nocTh BEKTOpOB 1 0
89 IIpaBuno mapannenenumea 1 0
90 YMHOMEHHE BEKTOpA Ha YUCIIO 1 0
91 Paznoxenue BCKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE I 0
JIEXKAIIUX B OJTHOX ILIOCKOCTH
92 CxanspHoe IpOU3BEICHUE 1 0
93 Beruncnenue yriia MexIy BeKTOpaMy B 1 0
IIPOCTPAHCTBE
94 IIpocreiimue 3anauny ¢ BEKTOpaMH 1 0
95 Ilpocteiimue 3a1auu ¢ BEKTOpaMHU 1 0
96 IlpocTeiimue 3amaum ¢ BEKTOpaMy 1 0
97 IIpocreiimue 3aa9y ¢ BEKTOpaMH 1 0
98 O06o01IeHe U cucTeMaTH3alus 3HaAHNH 1 0
99 O0o01eHne 1 cucTeMaTH3aiys 3HaHui 1 0
100 Hrorosas xoHTpONBHAs paboTa 1 1
101 Utoropast KOHTpoOJIBHAs paboTa 1 1
102 O6o01enne U cucTeMaTu3amys 3SHaHu i 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




11 KJJACC

Ne n/m

Tema ypoxa

KoaudecTso yacon

Bcero

KonTpoansHbie padoThi

IloBTOpenue tembl "KoopruHaTE BEKTOpa Ha
IUTOCKOCTH ¥ B IPOCTpaHcTBe"

IToeTopenue TeMsl "CKaIipHOE IPOU3BEICHUE
BEKTOPOB"

IloBTOpeHME TeMbl "BBIuncieHne yIia MexXIy
BEKTOpaMH B IIpOCTpaHCTBE"

IloBropeHne TeMsl "Y paBHEHHE IPSIMOHA,
IpOXOJIsIe yepe3 ABe TOUKH"

ypaBHCHI/IC IINIOCKOCTH, HOpMaAJIb, YPaBHEHHUE
ILTOCKOCTH B OTpE3Kax

VYpaBHeHHE IIIOCKOCTH, HOpMalb, ypaBHEHUE
IJIOCKOCTH B OTpe3Kax

Bexroproe npou3BeneHue

Jluneiinpie HepaBEeHCTBRA, JTUHEHHOE
IPOrpaMMMpPOBaHUE

Jluneiinple HepaBeHCTBA, TUHEHHOE
IIpOrpaMMUPOBaHHE

10

AHaTUTHYECKHE METOIBI pacuéTa yIiia MexIy
IPSMBIMEA B MHOTOTPAaHHHKAX

11

AHaTUTHIECKHE METOBI pacuéTa yriia MexXy
IUTOCKOCTSIMH B MHOTOTPAaHHMKAX

12

dopMyia pacCTOSIHUS OT TOYKH JIO IUIOCKOCTH B
KOOPJMHATAX




HaXO)KI{CHI/IC paCCTOSIHI/Iﬁ OT TOYKH J0 IIJIOCKOCTH B

13 xyGe

14 Haxoxesue pacCTOSIHIMA OT TOYKH JI0 IIJIOCKOCTH B
[IPaBAJIBHOM TTUpaMuU/Ie

15 KonTtpoibHas paboTa "AHamuTudecKas reoMeTpus”

16 CedeHust MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOT paHHHKHI

17 CeueHHsI MHOTOTPaHHUKOB: METOJI CJIEZIOB

18 CeueHust MHOTOTPaHHMKOB: CTaHIapTHBIE
TUIOCKOCTH, TIepeceueH s IPSIMBIX M INIOCKOCTEH

19 ITapamiensHbie IpsiMbIE M INIOCKOCTH:
TapauleIbHbIE CEUEeHUS

20 ITapamiensHbIe IPSMBIE B TDIOCKOCTH: pacuéT
OTHOLUCHUHA

71 IlapaienpHble IpsSIMbIE M IITIOCKOCTH: YTIIBI MEXIY
CKPEIIHBAIOIIAMUCS TIPIMBIMHI
IleprieH MUKy ISIpHBIE TIPSIMBIE M IIIOCKOCTH:

29 CTaH/IapTHHIE MTaphl NEePIeH MKy JIIPHBIX
IUTOCKOCTEH U IIPSIMBIX, CAMMETPUHI
MHOTOTPaHHHKOB

2 Ilepnien Ky IsipHbIE IIpSMBIE ¥ IJIOCKOCTH: TeopeMa
0 Tpex NepleH UKy IIIpax

4 IleprieH UKy JISIpHBIE IIPSIMBIE U IIJIOCKOCTH:
BBIUMCJICHUS JUIMH B MHOTOTpaHHHUKAX

95 IToBTOpEHHME: IIIOIAAX MHOTOYTOJIFHIKOB,
dbopMyIIBI U1 THIOIIAIeH, COOOpaXkeHUsI TOJO0HS

2 IToBTOpEHME: IUIOMAAY MHOTOYT OJIbHUKOB,

- opMyJIBI LIS TTOMAAEH, COOOpakEHHS IT0100US




HOBTOpeHI/IGI miaoniaagd MHOTrOyTOJIbHHKOB,

27 dbopMyIIBI JUTS TUIOTHAIEH, COOOpaKEHHUSI TOA00US
ITnomanu ceueHnt MHOTOTPaHHUKOB: ILUIOIIAAN

28 IIOBEPXHOCTEH, pa3pe3anus Ha YacTH, COOOpakeHHs
nmoaoous
IInomanu ceyeHuH MHOTOTPAHHUKOB: ILIOIIAII

29 MOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpaKeHUs
mono6us

30 Kontponpras pabota "[loBTopenue:
MHOTOTPAHHHUKH, CEYCHHSI MHOTOTPAaHHUKOB"

31 O65pEM Tena. O6beM IIPSIMOYTOIBHOTO
napajuleienunea

39 3anaun 00 yBoeHHH Ky0a, 0 KBajparype Kyba; o
TPUCEKIINH yTJIa

3 CrtepeomeTpruyecKue 3a/1a49t, CBsI3aHHBIE C 00BEMOM
IIPSIMOYTOJIBHOTO ITapalieIeNIuIeaa

34 IIpuknansble 3a1a49n, CBSI3aHHBIC C BEIYMCICHUEM
00BEMa IPSIMOYTOJIFHOTIO IapalIeIICIIMIIE A

35 OO0BéM IpsIMOIi TPH3MEBI

36 CrepeoMeTpudeckue 3a1a4ut, CBsI3aHHEIC C
BBIYHCIICHUEM OOBEMOB IIPSIMOM IIPH3MBI

37 IIpuxnanHbie 3a1a4un, CBI3aHHBIE C 00BEMOM
IIPsIMOM IIPU3MEI
Brraucnenre 00BEMOB TE ¢ IOMOIIBIO

38 onpenenéaHoro naTerpana. O0pEM HaKITOHHOU
TIPU3MBI

39 Brrancnenne 06b5EMOB TeJI C TTIOMOIIBIO

onpenenéHHoro uatTerpaia. O0sEM mupaMuIbl




®opmyna o6pEMa nupamMuel. OTHOIIEHHE OOBEMOB

40
HUpaMUJI ¢ OOLINM yITIOM

A1 ®opmyina 06pEMa nupaMuipl. OTHOMEHNHE 06HEMOB
IUpaMHuj ¢ OOIUM YTIIOM

47 CrepeoMeTpHUecKHe 3a7jaull, CBI3aHHBIE C
00BEMaMU HAKJIOHHON IIPU3MBI

43 CrepeoMeTpUUIECKHE 3a/1a4H, CBI3AHHbIC C
00BEMaMH THPAMUIBI

44 INpuxnamable 3anaun 1o Teme "OOBEMEI TET",
CBsI3aHHBIE ¢ 00BEMOM HAKJIOHHON IPH3MBI

45 INpuxnamuble 3agaun o Teme "OO6BEMBI TEN",
CBSI3aHHBIE C 00BEMOM [THPAMHUJIBI

46 ITpumenenue 06bEMOB. BeIunCiIeHNE pacCTOSHUS
JI0 ILIOCKOCTH

47 KourponsHas pabora "O6sEM MHOTOrpaHHUKA"

48 IumuHAprgecKas HOBEPXHOCTh, 0Opasyronuye
WIMHAPHIECKON TOBEPXHOCTH

49 Hwmunp. Ipsmoit xpyrosoit muumHzp. [Tnomans
HOBEPXHOCTH LMJIMHIpA

50 Konunueckasi HoBEpXHOCTD, 0Opasylonue
KoHmueckoi nosepxHocTu. Konyc

51 CeueHue KOHyca IIOCKOCTHIO, TapajUIeIbHOMI
IJIOCKOCTH OCHOBAHMS

50 VYceuénnsiil konyc. M306paxeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

53 - ITnomans 60k0BOM HOBEPXHOCTH M HOJIHON
IIOBEPXHOCTH KOHyCa

54 ITnomane GOKOBOM ITOBEPXHOCTH U ITOJIHOH




ITOBEPXHOCTH KOHyCca

CTepeOMCTpI/I‘:IeCKI/Ie 3a1auM Ha JOKa3aTCiibCTBO K

55 BBIUKMCJICHUE, TOCTPOCHUEM CEUCHUM LIMJIMHAPA,
KOHyca
CrepeoMeTpHYECKUE 3a/Ia4X Ha JOKA3aTeIbCTBO U
56 BBIYHMCIICHHE, IIOCTPOSHUEM CEUSHMM IMIIMHIpA,
KOHyca
57 IIpuknagable 3aga4un, CBI3aHHBIE C IMIIMHIPOM
58 [Ipukiragable 3a0a49u, CBI3aHHbBIE C IMUIMHAPOM
59 Cdepa u map
[epeceuenue cdephl ¥ mapa ¢ IIOCKOCTHIO.
60 Kacanwe mapa u ceps! ImockocTeio. Bug u
n300paXkeHNe 1mapa
Iepeceuenue cdepsl ¥ mapa ¢ IIOCKOCTHIO.
61 Kacanwe mapa i cdeps! mockocTsio. Bum u
n300paKeHUe 1apa
62 VYpaeuenue cdeprl. [Liomane chepsl 1 e€ yacteit
63 Cummetpust cdephl U mapa
CrepeoMeTpryecKue 3a/1a4dl Ha JOKa3aTeIbCTBO U
64 BBIUHCIICHUE, CBA3aHHEBIE cO cepoit 1 mapom,
ITOCTPOCHUEM HX CEUEHUH IIIOCKOCTHIO
CrepeoMeTpUUecKUe 3a/1a4M Ha JOKA3aTeIbCTBO U
65 BBIYHCIICHHE, CBA3aHHBIE CO cpepoit 1 mapom,
ITOCTPOCHUEM HX CEUSHHH ITOCKOCTHIO
66 IpuknagHble 3a1auy, CBI3aHHBIE CO chepoit u
1apoM
67 [ToBTOpEeHME: OKPYXKHOCTH Ha INIOCKOCTH,

BBIYUCICHUA B OKPYXKHOCTH, CTAaHJapTHBIC HO,I[O6I/I$I




Paznmuunble KOMOMHAIMM TEJI BPAILICHUS U

68 MHOTOTPaHHHUKOB

69 3amaun o TeMe "Tena U MOBEPXHOCTH BpalieHUs"

70 3amaun 1o TeMe "Tena U MOBEpXHOCTH BpallleHus"

71 KonTtponsHas pabdota "Tena u mOBEpXHOCTH
BpaIIeHus"

7 O61péM nunuHapa. Teopema 06 00bEME IPSIMOTO
MWIAHIpA

73 Brruncienne 00BEMOB TN C IOMOMIBIO
onpenenéuHoro uaTerpaia. O0sEM KoHyca

74 [Lromaau GOKOBO# ¥ ITOJHOM MOBEPXHOCTU KOHYyCa

75 CrepeomeTpudeckuie 3a/iadl, CBSI3aHHBIE C
BBIUMCIIEHHEM 00BEMOB IIMUIHHPA, KOHyCa

76 [puxiragubie 3aga4u 10 Teme "OOBEMEI ¥ ILIOmagu
TOBEpXHOCTEH Ten"

O61éM mapa u mapoBoro cexropa. Teopema 06
06BEéMe mapa. [Tnomams cdepsl.

77 CrepeoMeTpuUecKUe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHHEM 00BEMOB IIapa, MapoOBOT0 CErMEHTA
U IIapOBOr0 CEKTOpa
[Npuknanaeie 3amaud 1Mo Teme "OOBEMBI Ten",

78 CBsI3aHHBIE ¢ 00BEMOM I11apa U IIONIABI0 cdephl.
CooTHOIIEHHS MEX/TY TUIOIIA/ISIMU IIOBEPXHOCTEN U
00BEMaMu TOTOOHBIX TEI
[Tomo6HBIE TEMa B MpocTpaHcTBe. M3meHeHne

79 00BéMa mpu mofoouK. CTepeoMeTpUIECKUE 3a/1auH,

CBSI3aHHBIE C BLIUUCICHUEM 00BEMOB TEI U
IUIOIA/eil IIOBEPXHOCTEU




80

KonTponpHas padora "[lnomany noBepXHOCTH U
00BEMBI KPYTUIBIX TEeNl"

81

JBrxenus npocrpancTsa. OToOpaskeHus..
JBu>xeHus ¥ paeHcTBO Quryp. Obmue cBoicTBa
JIBYKEHU M

82

Bunp! nBuKeHUR: TapalieNnbHBIH IepeHoC,
HeHTpaIbHasi CHMMETPUSL, 3¢pKaJIbHAsI CHMMETPHS,
IIOBOPOT BOKPYT NpsIMOH

83

Ipeo6pazoBanus momodus. Ilpsmas 1 chepa
Jdiinepa

84

FCOMCTpI/I'-ICCKI/IC 3a7a4y Ha IIPEMEHCHHUE JBUKCHUSL

85

Kourposphas pa6ota "BekTophl B IpOCTpaHCTBE"

86

O60o6maroniee nmopropenue 11 noHATHII 1 METOAOB
Kkypca reometrpun 10—11 ximaccoB, cucreMaTH3anus
3HaHuil: "[lapaienbHOCT NPSIMBIX U ILIOCKOCTEN B
IIPOCTPaHCTBE"

87

O6o6maromniee nmopropenne 11 moOHATHI U METOLOB
Kypca reometrpun 10-11 knaccoB, cucTeMaTH3aIus
3HaHui: "BeKTophl B IpOCTpaHCTBE"

88

O6o6maromee mopropenue 11 mOHATHII 1 METOLOB
Kkypca reometpuu 10-11 xiaccoB, cucTeMaTu3anus
3HaHWii: "BekTopsl B IpoCcTpaHCcTBe"

89

O6o6maromniee nopropenre 11 MoHATHII U METOI0B
Kypca reometrpun 10—11 xmaccoB, cucTeMaTnu3anus
3HaHui: "OO0BeM MHOTOTpaHHHKA"

90

O60o6maromniee nopropeHue 11 NoHsITHII U METOAOB
Kypca reomerpuu 10-11 xnaccos, cucreMaTu3anus
sHanuil; "O6peM MHOTOTpaHHHMKA"




91

Ob6o6maroniee mosroperne 11 MOHATHII B METOZOB
Kypca reometpun 10-11 xiraccos, cucreMaTu3anus
3Hanui: "[lmonmany moBepxXHOCTH U 0OBEMBL
KPYIJBIX Texr"

92

Ob6o6maroniee moBToperue 11 MOHATHII B METOLOB
Kypca reometpun 10-11 xiraccos, cucremMaTu3anus
sranunii: "[lmomany moBepXHOCTH U 0OBEMBI
KpYIJBIX Ter"

93

Wroropas xoHTpoIsHAS paboTa

94

Wrorosast koHTpOIsHAS paboTa

95

IloBTOpenue, 0000mEeHNe U cHCTEeMaTH3aIus
3HaHWM

96

Hcropus pa3zBuTHS CTEPEOMETPUM KaK HAYKH U €€
PO B pa3BUTUH COBPEMEHHBIX HHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHM KaK HAyKH U €&
POJIb B Pa3BUTHH COBPEMEHHBIX MHYKCHEPHBIX M
KOMITBIOTEPHBIX TEXHOIOTHI

98

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €&
POIIs B PA3BUTHH COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHIH

99

Hctopus pazBuths cTepeoMeTpUH KaK HayKH U e&
POITH B Pa3BUTHM COBPEMEHHBIX WHIKEHEPHBIX U
KOMIILIOTEPHBIX TEXHOJIOTHHA

100

Hcropust pazBUTHA CTEPEOMETPUM KaK HAYKH U €€
POJIH B Pa3BUTUM COBPEMEHHBIX HHKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTUH

101

Hctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €&




POIb B pa3BUTHUH COBPEMEHHBIX HH)KCHEPHBIX B
KOMIBIOTEPHBIX TEXHOJIOTUN

UcTopus pa3BUTHS CTEPEOMETPUY KaK HAYKH U €€
102 pOJIb B Pa3BUTHH COBPEMEHHBIX HH)KCHEPHBIX U

KOMIIBIOTCPHEBIX TEXHOJOIHHI

OBIIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102







YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JJJIS1 YAEHUKA

METOOUYECKHUE MATEPHUAJIBI JIUISI YAUTEJIS

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






