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HOACHUTEJIBHASA 3AIINCKA

['eomerpust sBAseTCs ONHUM U3 0a30BBIX KYpCOB Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTH
W3Y4YEHUs JUCUUIUIMH €CTECTBEHHO-HAyYHOM HANpaBJIE€HHOCTH U
MIPEAMETOB TYMaHUTAPHOTO LHUKIA. [IOCKOJIBKY JIOTMYECKOE MBIILIEHHUE,
dbopMupyeMoe mpu U3Y4YEHUH OOYYAIOIMMUCA TOHSITHMHBIX OCHOB
reOMETpUH, IpU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHM LEMOYKHU
JOTUYECKUX YTBEPKICHUA MNpPHU PpEHICHUM TEOMETPUYECKHX 3a/ad,
YMEHUE BBIABUTaTb M ONPOBEpPraTh THIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS. IPHU PELICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IUKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilens ocBoeHuss mporpaMmbl y4deOHOro kypca «l'eomerpusi» Ha
YIIyOJIEHHOM YpPOBHE — Pa3BUTHE WHIUMBUIYAIbHBIX CIIOCOOHOCTEN
oOydaromuxcss MNpd HU3YYCHHH TEOMETPUHM, KaK COCTaBIISIOMICH
npeaMeTHor — obmactu  «Marematmka W WHPOpPMATHKA»  Yepe3
o0OecrieueHrne BO3MOXKHOCTH MPHOOPETEHHs W HCHOJIb30BaHUS Ooee
rTyOOKHX TEeOMETPUYECKUX 3HAHMM U JCHCTBHUM, creuuuIHbIX
reOMETPUHU, W HEOOXOMUMBIX MJIi YCHEIIHOTO NpodeCcCHOHATBLHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTUKH.

[IpropuTeTHBIMM 3aJayaMHu Kypca TE€OMETPHUH Ha YriayOJIEHHOM
YPOBHE, DPACIIHUPSIOIIMMHA W YCHIMBAIOIIMMU Kypc 0a30BOTr0 YpOBHS,
SABJISIFOTCSL:

paclIMpeHHUe MpPEACTaBICHUS O T€OMETPUM KaK 4YacTH MHPOBOM
KyJIbTypbl U (OPMHUPOBAHHME OCO3HAHMSI B3aUMOCBSI3M TEOMETPHH C
OKPY’KaOIIUM MHPOM;

(dbopMupoBaHUEe TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak
O BOXHEMIINX MATEMaTUYECKHUX MOJENAX, MMO3BOJSIOIIMX OMHUCHIBATH U
U3y4yaTh pa3HbI€ SIBJICHUSA OKPYXalOLIEro MHpa, 3HAHUE MOHSATHUIHOIO
amnmaparta 1o pazaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHHE yMEHHs BIAJeTh OCHOBHBIMH TOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (UIypaX U WX OCHOBHBIMU CBONCTBaMH, 3HaHHE
TeopeM, (OpMYII U YMEHUE X MPUMEHSITh, YMEHUS JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTAaHAAPTHBIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHHE YMEHHUsI pacro3HaBaTh Ha YepTEkKax, MOJEISIX U B
pealbHOM MHPE MHOTOTPAaHHUKH W Tejla BpallleHHs, KOHCTPYHPOBATh
reOMETPUYECKHUE MOJCIIN;

dbopMupOBaHHE TIOHMMAaHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTEMaTUYECKUX TEOpUi, (POPMHUPOBAHNE MOHUMAHUS POJIU
AKCHOMATHUKH IPU IPOBEIECHUH PACCYKICHUN;

dbopMupOBaHHE YMEHHUS BIAJETh METOJAAMH JOKa3aTeNbCTB H
QITOPUTMOB  PELICHHs, YMEHHd HUX  NPUMEHSITb, I[POBOAMTH
JOKA3aTeJbHbIE PACCYXKIECHUS B XOJE PEUICHUS CTEPEOMETPUUYECKHUX
3aJa4 M 33Jad C TPAKTHUECKUM COJAepKaHHeM, (opMHupoBaHHE
NpEJCTaBICHUSI O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MPU OOOCHOBAHHUH
MaTE€MaTUYECKUX YTBEPKIECHUNW W POJIM AKCUOMATUKH B IPOBEIACHUU
JETYKTUBHBIX PacCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHNE MHTEUIEKTYAJIbHBIX U TBOPUYECKHUX
crocoOHoCTEH oOyuJaronmxcs, NO3HABATEJIbHON AKTHUBHOCTH,
UCCJIEN0BATENbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHS, HHTEpeca K
U3YYEHUIO TEOMETPUU;



dbopMupoBaHue (PYHKIIMOHATBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOM
r€OMETPUU: YMEHHUS paCIO3HABaTh MPOSBICHUS T'€OMETPUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAJbHBIX KU3HEHHBIX
CUTyallusiX U MpU U3YyUYEHUHU APYTUX yUEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTENl W 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS  pealbHBIX
CUTYyallMi, HCCIEAOBAHMUS IOCTPOCHHBIX MOJENEH, WHTEePIpETALHNH
MOJIyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMU  COJEP)KATEIbHBIMU  JUHHUSMH  y4eOHOro  Kypca
«I'eomerpus» B 10-11 xmaccax susrorcs: «lIpsimple M IIocKoCcTH B
IIPOCTPAHCTBE», «MHororpannukm», «Tena BpameHus», «BekTopel u
KOOPJIMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHme «yMETh
ONEepPUPOBATH MOHATUAMMY», PEICBAHTHBIMUA T€OMETPHH HA YIITyOJIEHHOM
ypoBHe o00yuenuss B 10-11 «maccax, OTHOCHTCSI KO BCEM
COJICPKATENbHBIM ~ JUHHUSM  y4eOHOro Kypca, a (OpMHUpOBaHUE
JOTUYECKUX YMEHMI pacnpenensieTcss He TOJbKO MO COJepKaTeIbHbIM
JUHUSIM, HO W 1o TogaMm oOydenus. Copepxanue o0Opa3zoBaHUS,
COOTBETCTBYIOIIEE NPEAMETHBIM pe3yabTaraMm ocBoeHus denepanbHOU
paboueil MmporpaMMbl, pacHmpeneN€HHbBIM IO TojaM  OO0yuyeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIIAATIBHBIM BOIPOCaM 00yJaroIrecs: oopaniainch HEOJHOKPATHO.
DTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHNE T€OMETPUUECKUMH MMOHATHAMHU
¥ HaBbIKAMHU IOCJIEJOBATEIBbHO M TMOCTYMAaTEIbHO, C COOIIOJCHHEM
NPUHIIAIIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAHHs BKIIOYaTh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN OOYYaIOIIUXCS, PacHIUpss U
yIiyossasa €€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexoq K W3YYEHUIO TEOMETPHUM Ha YIUIYOJIEHHOM YpPOBHE
MTO3BOJISIET:

co3iath ycioBus Uit AuddepeHnnanun oO0ydeHUs, MOCTPOCHHS
WHJUBUTy aIbHBIX 00pa3oBaTeNbHBIX porpamm, o0ecneunThb
yrayOnéHHOe U3yYeHHE TEeOMETpUM KaK COCTaBJSIoNIe y4eOHOro
npeamera «MaTemMaTukay;

MOATOTOBUTh  OOYy4YalOIIUXCA K  IMPOJOJDKEHHUIO  M3YyYEHHS
MaTeMaTHKUd C Yy4€ToM BbIOOpa Oyayuieidl mpodeccun, obecmeunBast
MIPEEMCTBEHHOCTh MEKIY OOLIUM U MPO(PEeCCHOHANTBHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOnéHHOM
ypoBHe otBojutcs 204 vaca: B 10 kiacce — 102 vaca (3 yaca B Hezielno),
B 11 kimacce — 102 yaca (3 yaca B HEJIeJIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE TMOHATHS CTEpEOMETpHUH. TouKa, MpsMasi, IJIOCKOCTb,

npoctpaHcTBo.  [loHatne 00 ~ aKCMOMaTH4YeCKOM  IOCTPOEHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3aumHoe pacnoJioKeHHe IPSIMBIX B MIPOCTPAHCTBE:

[IEPECEKAIOIINECS, MapAJUICIbHBIE UM CKPEIIMBAIOIIUECS  IPSMBIE.
IIpyu3Haku ckpemmBarOmMXCs NpAMBIX. llapamenbHOCTH HPSAMBIX H
IJIOCKOCTEHW B IPOCTPAHCTBE: IMApaJUICNIbHBIE IIPSMBIE B MPOCTPAHCTBE,
[IapaJUIENIBHOCTh TPEX MPSAMBIX, NAPALIEIBHOCTD NMPSAMOW M INIOCKOCTH.
[lapanmiensHoe M IIEHTpAJIbHOE MPOEKTUPOBAHME, U300pakeHUEe (GUryp.
OcCHOBHBIE CBOWCTBa MapayljIeNIbHOTO MpOeKTUpoBaHus. 300paxenue
buryp B mapauieIbHOW MPOEKIHMHU. YTIbl C COHANpPaBICHHBIMU
CTOPOHAaMHM, YIroJl MEXAy INpsAMBIMU B npoctpaHcTse. [lapamnenpHOCTh
IJIOCKOCTEH: MapaJuleIbHbIE IIOCKOCTH, CBOWCTBA IApaJIENbHBIX
wiockocTei. IlpocTeiime mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH:
TeTpadap, HapaIeIICIUIET, IOCTPOCHUE CCUCHUM.

IleprieHIMKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSMbIC MMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIE
K IUIOCKOCTH, TNPHU3HAK MEPHECHANKYJSIPHOCTH IPSAMOHW M INIOCKOCTH,
TeopeMa O NPSIMOM MNEPHEHIUKYISPHONW IIOCKOCTH. OpTOroHaJIbHOE
IIPOEKTUPOBAaHUE. [IeprIeHINKyNsp U HAKIOHHBIE: PACCTOSHUE OT TOYKH
710 TIJIOCKOCTH, PACCTOSTHUE OT MPSMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPBI

Ha  IJIOCKOCTh.  [lepneHauMKynsipHOCTH  IUIOCKOCTEH:  IIPU3HAK
NIEPIICHINKYJSIPHOCTH  JIBYX  IUIockocTed.  Teopema o Tpéx
NEPHEHANKYIISIpax.

Yrnel B NOPOCTPAHCTBE: YrOJ MEXAy NPSAMOHM M INIOCKOCTHIO,
IBYI'PAHHBIM yTOJ, JUHEHHBIA yroJl IBYTPAHHOIO yria. TpéXrpaHHbIN U
MHOTOIpaHHblE yIJIbl. CBOMCTBA IJIOCKMX YTJIOB MHOIOTPAaHHOrO yTJa.
CBoiicTBa IUIOCKUX M JIBYTPaHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JJIsI TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buasl MHOTOrpaHHuKOB, pa3BEpTKa MHOrorpanHuka. llpmsma: n-
yrojbHas MpU3Ma, NpsiMas W HAKJIOHHAs MPU3Mbl, OOKOBas M TMOJHAas
ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
Iapajulesienune]] U ero cBoucTsa. Kparwailmme myTM Ha NOBEPXHOCTH
MHororpannuka. Teopema Oiinepa. IlpocTtpaHcTBeHHass TeopeMma
[Tugaropa. [Mupamuga: n-yronpHasi mupaMuaa, MpaBUiIbHAs U yCeUEHHAS
nupamuel. CBoicTBa pé6ep 1 OOKOBBIX IpaHel MPaBUIBHON MHUPAMHUIBI.
IIpaBuiibHBIE MHOTOIDAHHUKM: MpPAaBUIbHAs IpU3Ma M NPABUIIbHAA
NIApaMHIAa, TPAaBUJIBHAsL TPEYrojabHas NUpPaMHUIa U  IPABWIbHBIN
TeTpadap, kyO. IlpencraBneHne o0 TNpPaBUIBHBIX MHOTOIPAaHHUKAX:
OKTa’dIp, NOAEKAAP U UKOCAIP.

BbelunciieHre 3JIEMEHTOB MHOTOTPAaHHUKOB: pPEOpa, AauaroHaiu,
yrabl. [Imomane 60KOBOW MOBEPXHOCTH U TOJIHOW TOBEPXHOCTH MPSIMOU
MPU3MBI, IUIONIAJb OCHOBAHUW, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi  mpu3Mbl. [lnomans OGOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH
IIPAaBWJIBHOW NMUPAMUBL, TEOPEMA O TUIOIIAAN YCEYEHHON TMPAMU/IBI.



CumMmeTpus B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPHH IMPABUIIbHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B  MNPaBUIBHOM  MHOIOTPaHHUKE:
CUMMETpHS  NApaJUICNCIIMIEAd, CUMMETPUsS  NPABUIIBHBIX  IPU3M,
CUMMETPHS IPABUIBHON MUPAMUIBI.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA
HEHYJIEBOIO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE W
IIPOTUBOIIOJIOKHO ~ HANPABJIEHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeHCTBUSL C BEKTOpPaMU: CIIOKEHME W BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHME BeKTOpa Ha uyucino. CBoilcTBa
CJIOXeHUsI BEeKTOpoB. CBOKCTBA YMHOKEHHUS BEKTOpa Ha yucio. [lonsrue
KOMIUIAHapHbIE BEKTOpBI. [IpuM3HAK KOMIIIAHAPHOCTHM TPEX BEKTOPOB.
IIpaBmio mapamnenenunena. Teopema O pa3iloKEHUH BEKTOpA IO TPEM
HEKOMIUIaHApHBIM BekTopaM. [IpsmoyronbpHas cucrteMa KOOpAMHAT B
npoctpancTBe. Koopaunarsl BekTopa. CBsA3b MEXAY KOOpAMHATaAMU
BEKTOpa M KOOPJMHATaMU TOYEK. YTOJI Mex1y Bekropamu. CkaispHoe
IIPOU3BEACHUE BEKTOPOB.

11 KITACC

Tesna Bpamenust

[Tousarus: HUIMHAPUYECKAS MTOBEPXHOCT, KOHUYECKas
MOBEPXHOCTh, ChepruyecKas MOBEPXHOCTh, 00pa3yrolue MOBEPXHOCTEN.
Tena BpamieHus: IWIMHAP, KOHYC, yCEUEHHBIM KOHYC, cdepa, Imiap.
B3aumnoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTeabHasi IIOCKOCTb
K chepe. M3o0pakeHue Ten BpalmleHHWs Ha IUTIOCKOCTH. Pa3BépTka
WIMHIpPA U KoHyca. CuMMeTpust cepsl U mapa.

O0béM. OcHOBHBIE cBOMCTBAa 00bEMOB Tenl. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaijiesienumneaa u cieactsus u3 Hee. O6bEM npsmoit
Y HAKJIOHHOW MPU3MBbI, IUIUHAPA, MUpaMUAbl U KoHyca. OOBEM 1m1apa u
1apOBOI'0 CErMEHTA.

KoMmOuHanuu Ten BpamieHwss W MHOTOTpaHHUKOB. [Ipm3ma,
BIIMCAHHAS B LWIMHIpP, OINHCAaHHAs OKojo wwiuHapa. I[lepeceuenue
cdepbl U mapa c¢ miockocteio. Kacanue mapa u chepsl MIOCKOCTHIO.
[lonsiTue  MHOTOTpaHHMKA, OIUCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK MJIM TEJIO BPAILECHHUS.

[Tnomans MOBEPXHOCTH MUIWHIApPA, KOHYCA, MJIOMaas chepsl U e
yactedd. I[logoOue B mpocTpanHcTBe. OTHOIIEHHE OOBEMOB, ILIOMIAIEH
noBepxHocTel moooHbIX uryp. [IpeobpazoBanue momgoous, TOMOTETHSL.
Pemenue 3amad Ha MJIOCKOCTH C MCIHOJIb30BAHUEM CTEPEOMETPUUYECKHUX
METO/IOB.

[TocTpoeHue cedyeHnii MHOTOTPAHHUKOB U TE€J BPALIEHUS: CEUECHHUS
HMIMHApa (MapajulesIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHsI KOHyca
(mapasiesbHblE OCHOBAaHUIO W TMPOXOSIINE YEPE3 BEPILIMHY), CEUCHHUS
napa, METObl HOCTPOCHUS CEYEHUI: METO/ CJIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpanctBe. Onepanuu Haja BeKTopaMu. BekTopHoe
YMHOXXEHHE  BEKTOPOB. CBoiicTBa ~ BEKTOPHOIO  YMHOKEHUS.
[IpssmMoyronbHast cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatbl
BekTopa. Pasnoxenue BekTopa mo 0asucy. KoopamHaTHO-BEKTOpPHBIN
METO/1 IIPU PEIIEHUH F€OMETPUYECKUX 3a]1aY.



JIBH:KeHMSI B IPOCTPAHCTBE

JBrxenus: npoctpaHcTBa. OToOpakeHus. [[BUKeHUS U PaBEHCTBO
¢uryp. O6mue cBoiicTBa IBWKEHUN. Buapl ABMKEHUIN: mapajuieabHbINA
MEPEHOC, LEHTPAJIbHAs CUMMETPUS, 3€pKajibHas CUMMETpPHS, MOBOPOT
BOKpYT npsimMoii. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Diinepa.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTaHKE:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZHUIIMM OO0YyUYaIOIMIEeTrocs Kak
AKTUBHOIO M  OTBETCTBEHHOIO WI€HAa POCCHUHCKOr0  OOIIECTBa,
MpPEJCTAaBIICHHE O MaTEeMaTHUYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUN, NPOIEAYp TPaXTAHCKOTO OOIIECTBa
(BBIOOpBI, OMpPOCHl W JAPYroe), yMEHHE B3aUMOJICHCTBOBATh C
COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX (YHKIHSIMHU W
Ha3HAYCHUEM;

2) naTpMOTHYECKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaXKIAHCKOHW WICHTHYHOCTH,
YBOKEHUS K TPOILJIOMY U HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
IIEHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U
POCCHICKOM MaT€MaTUYE€CKOW MIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKECHUN
B IPYTUX HAayKaxX, TEXHOJOTHUAX, cPepax IKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHME  JYXOBHBIX  IIEHHOCTEH  POCCHICKOrO  Hapoja,
c(hOpMHPOBAHHOCTh, HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO TOBEICHWS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTIKEHUN HayKd U
NEeATeNbHOCThIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTONYMBOIO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE  OTHOIICHHE K  MHUpPY, BKIIOYAas  ACTETUKY
MaTeMaTUYECKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, peIIeHUH,
pacCcy X JeHUN, BOCHOPUMMYUBOCTh K MATEMaTUYECKUM  acleKTaMm
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHHE:

c(hOpMHUPOBAHHOCTh YMCHHSI IPUMEHSATh MAaTEMAaTUICCKUE 3HAHUS B
MHTEpecax 3I0poBOro M Oe3omacHoro obOpa3a >KHU3HH, OTBETCTBEHHOE
OTHOILICHHE K CBOEMY 310POBBIO (3mopoBoe IIATaHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHHA U OTIBIXA, PETYJsIpHAS PU3ndecKast
aKTUBHOCTH),  (PU3MYECKOE  COBEPIICHCTBOBAHME TMIPU  3aHATHUSX
CIIOPTUBHO-03/I0POBUTEIHHOM €S TEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYI0JIIO0US, HHTEPEC K
paznu4yHbIM cdepamM MPOPECCUOHATBHON NEATeTbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyny1iel npoeccuu U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMAaTUYECKOMY 0Opa30BaHUIO U
caM000pa30BaHMWIO Ha TPOTSHKEHWH BCEH IKU3HU, TOTOBHOCTH K
AKTUBHOMY YYacTHIO B PEIICHHM MPAKTHUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JIKOJIOTHYECKOW  KYyJbTYyphl, TOHHUMAHHE
BIIUSIHUSL ~ COLMANIbHO-D)KOHOMHMYECKHUX  IPOLIECCOB HAa  COCTOSIHHE
MPUPOJHOM M COLUMAIBHON Cpeabl, OCO3HAHHWE TJIOOATBHOIO Xapakrepa



AKOJIOTUYECKUX MPOOJIEM, OPUEHTAILUSI HA MPUMEHEHUE MAaTeMaTUYECKUX
3HAHWM IS pemieHus 3a7ad B 00JIaCTU OKpYXKAIoIeH Ccpepl,
IJJAHUPOBAHKUE MOCTYMKOB M OIEHKM MX BO3MOXHBIX MOCIEICTBUUN IJIs
OKPYXarouen Cpebl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH,
MOHMMAaHUE MaTeMaTUYECKOW HAayKu Kak c@epbl UeT0BEYECKOU
NEATeNIbHOCTH, OTanoB €€ pPa3BUTUS MU 3HAYUMOCTU [UJIsi Pa3BUTHUS
[IUBWJIN3AIMN, OBJAJICHHE S3BIKOM MATEMAaTUKH WM MaTeMaTHYECKOM
KyJbTYpOll Kak CpPEeACTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTh WHAMBUIYAIbHO U B
rpyIIe.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble 1ornueckue aAeicTBUs:

BBIBJISITh U XapaKTEpU30BaThb  CYIIECTBEHHbIE  MPU3HAKHU
MaTeMaTUYECKUX OOBEKTOB, MOHSITUM, OTHOUICHUM MEXKIY MOHSITUSIMU,
(bOopMyTUPOBATH OMPEICICHHS TMOHSATUH, YCTAaHABINBATH CYIICCTBEHHBIN
MpPU3HAK KJiIacCU(UKAIMKN, OCHOBAHUS JUIsl OOOOIIEHUS W CpaBHEHUS,
KPUTEPUH MPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh W MPEOOPA30BHIBATH CYKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATCIIbHBIC, CIMHUYHBIC, YAaCTHBIE W 0OIIue,
YCJIOBHBIE;

BBIABJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOACHUSX W yTBEPKICHUSX,
npejyiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOJbI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX
Y MHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIIOUEHU 110 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEIBHO JIOKA3aTEIbCTBA MaTEMaTUYECKUX
YTBEPKIECHUM (TIPsIMBIE U OT MIPOTUBHOI0), BEICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

BBIOMpPATh CHOCOO pemieHus ydeOHOW 3amaun  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHUS, BHIOMpaTh HauOoJiee MOAXOASIIUN C
YYETOM CaMOCTOSITEILHO BBIJCTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabckne 1eMCTBUS:

WCIIOJB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUI HMHCTPYMEHT
Mmo3HaHus, (OPMYIUPOBATH BOIPOCH], (PUKCHPYIONIUE MPOTHBOpPEUNE,
npo0JieMy, YCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMUPOBAThH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHI0, MHEHUE;

MPOBOAUTL  CAMOCTOSITENILHO  CIITAHUPOBAHHBIM  HKCIEPHUMEHT,
UCCJIEOBAHNE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0BbeKTa, SBJICHHS, TIPOIECCA, BBISIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMU, TPOIECCAMU;

CaMOCTOSITENIbHO  (OPMYJTUPOBATH OOOOIIEHUST U BBIBOABI IO
pe3yiibTaTaM MPOBEAEHHOTO HAONIOJEHUS, HCCIEIOBAHUS, OILICHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB M 0000IIECHNUI;



IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTUE IIpoLecCca, a TaKKe
BBIJIBUTaTh MPEIIOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBJIATH JCPUIUTH MH()OpPMAIMK, NaHHBIX, HEOOXOIHWMBIX st
OTBETA HA BOIIPOC U JUJISl pELICHU 3a/1a4u;

BbIOMpaTh WHGOPMALMI0O U3 KMCTOYHMKOB PA3JMYHBIX THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OPMALIHIO
pa3IMYHBIX BUAOB U (HOPM IMPE/ICTABICHHUS,

CTPYKTYPUpPOBAaTh HH(OpPMALMIO, NPEACTABIATh €€ B Pa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUIECKU;

OLICHMBAaTh  HAAEKHOCTH HMH(POpPMAIIMM 1O  CAMOCTOSITEIBHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHuKaTHBHBIC YHHBeEpPCaJlbHbIe Y4eOHbIe 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXIAEHUS B COOTBETCTBUU C
YCIIOBHSIMU U LIEJISIMH OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, AABaTh IMOSICHEHHUS IO
XOZly pelIeHus 3a1a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YJIbTAT;

B X071 00CYK/I€HHsI 33]1aBaTh BOIPOCHI IO CYILECTBY 00CYKIAaEMOM
TEMBbI, MPOOJIEMBI, PEIIAEMOM 3aJauM, BbICKA3bIBATh WJIEU, HALCICHHBIC
Ha IIOMCK pELICHUS, CONOCTAaBIATH CBOM CYXKICHUS C CYXICHUSIMH
APYTUX YYaCTHUKOB JAMajora, OOHapy>XKUBaTh pazIu4ue M CXOJCTBO
MO3UINI, B KOppekTHOU (opme (GopMyIaupoBaTh pa3HOINIACHS, CBOH
BO3PAKECHUS;

MIPEACTABIATh  PE3yJbTAaThl PEIICHUS 3a7a4yd, JKCIIEPUMEHTA,
UCCIICIOBaHMs, TPOEKTa, CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

PerynasiTuBHbIC YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJISATh IUJIAH, AJITOPUTM PELIECHUs 3a/layd, BBIOMpaTh CIOCO0
pemieHuss ¢  y4€TOM  HUMEIOUIMXCA  PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh BapHUAHTHI
pelieHnit ¢ y4éToM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJJIEKT:

BJIa/ICTh HABBIKAMHU IIO3HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB,
BJIAJETh CHocO0aMU CaMONPOBEPKH, CAMOKOHTpOJII Mpouecca |
pe3ynbTaTa pelieHus MaTeEMaTUYECKOM 3a/1auu;

MPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU
3a/layd, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSITENBCTB, TAHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUAM, OOBICHATH
MPUYHMHBI JOCTUKEHUS WIM HEIOCTH)KEHHUS PE3yJIbTaTOB JAESITEIbHOCTH,
HaXOJUTh OIIHUOKY, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

MOHMMAaTh W  HCHOJB30BATh NPEUMYIIECTBA KOMAaHAHOW H
WHIUBUIYyAIIbHOM paboOThl MpU pelIeHUH Y4eOHBbIX 3a]ad, TPUHUMATh
LHedb  COBMECTHOW  JESATENBHOCTH, IUIAHMPOBAaTh  OpPraHU3alLHIo
COBMECTHOW pabOThI, pachpeaensarTb BHUALI pabdOT, IOrOBapUBATHCH,



oOCyXmaTh TIpPOIECC © pPe3yslbTaT paboThl, 0000IaTh MHEHHUS
HECKOJIBLKUX JIFOCH;

y4acTBOBaTh B I'PYNIOBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHHUH, «MO3TOBBIE IITYPMbD» U HHBIE), BBIIIOJHATH CBOKO YaCTh pa0OTHI
U KOOPJMHUPOBATh CBOM JCHCTBUA C JAPYTMMH 4YI€HAMU KOMaHJBbI,
OLICHMBATh KayeCTBO CBOErO BKJAJa B OOMIMI MPOAYKT IO KPUTEPHSIM,
c(hopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koHniy 10 kiacca oOyyaromuiics HayqYuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSITHSIMH CTEPEOMETPHH
Opy  pelIeHHHd 3aJady M TPOBEICHUU MaTeMaTHYECKUX
paccyXICHUN;

NPUMEHSTh aKCUOMBI CTEPEOMETPHH U CJIEACTBUS U3 HHUX INPHU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSIMBIX B
MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, TMPSAMBIX U
IJTOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEPUPOBATh MOHATUSAMH, CBSI3AHHBIMH C yIJaMH B
MPOCTPAHCTBE: MEXAY NPSIMBIMU B MPOCTPAHCTBE, MEXKIY
IIPSIMOU U TTIOCKOCTBIO;

CBOOOJHO  ONEpUPOBATh  NOHATHUAMH,  CBSI3AHHBIMH  C
MHOTOTpaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB
(mpu3ma, mupaMua, NPSIMOYTOJIbHBINA Mapajuieenunes, Kyo);
KJIaCCU(UIIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAs OCHOBAHHS JIs
KJIaccu(puKaIuu;

CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBS3AHHBIMH C CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITMIOJHATh TapajuiebHOE, LEHTPaJbHOE U OPTOTOHAIbHOE
NpoeKTHpoBaHMe  (Guryp  Ha  TUIOCKOCTb,  BBINIOJHSTH
n300paxeHus PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB pAa3JIMYHBIMH METOJaMH,
BBIMIOJHATh (BBIHOCHBIE) IUIOCKHME UEPTEXKH W3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUUCIIATH IJIOIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
MUPaMKJIa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM QOpMYIT;
CBOOOJHO  OMEpUpPOBaTh  MOHATHUSIMHU:  CHUMMETpPUS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH (PUTYPHI;

CBOOOZIHO  OMEpUPOBATh  MOHATUSAMHU, COOTBETCTBYIOUIMMHU
BEKTOpaM U KOOpAMHATaM B IIPOCTPAHCTRE;

BBITIOJHATH IEHCTBUS HaJl BEKTOPaMH;

pelaTth 3aa4y Ha JOKa3aTeIbCTBO MaTEMaTHUECKUX OTHOIICHUH
Y HAXOXKJCHUE F€OMETPUUECKHUX BEIUYUH, TPUMEHSISI U3BECTHbBIC
METOJIbI TPU PEIICHUH MaTEeMaTHUYECKHUX 3a]ad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH;

MPUMEHSATH MPOCTEHUIITNE TPOrPaMMHBIE CPECTBA U JIEKTPOHHO-
KOMMYHHKAI[IOHHBIE CUCTEMBI npu pelieHuu
CTepEOMETPUUECKHUX 3a]1aY;



W3BJICKATh, peoOpa3oBhIBAThH u WHTEPIPETUPOBATH
nH(}OPMAITUIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYypax,
MIPEICTABIICHHYIO HAa YEPTEKAX U PUCYHKAX;

MPUMEHSATh TOJYyYCHHBIC 3HAHUS Ha TPAKTHUKE: CPaBHUBATH H
aHAM3UPOBATh PEATBHBIE CUTYyallH, MNPUMEHITh HW3YYCHHBIC
MOHATUS B TMPOIECCE TMOWUCKA PEIICHWS MaTeMaTHYeCKH
chOpMYTUPOBAaHHOW TIPOOIEMBI, MOJETUPOBATh pEaTbHBIC
CUTyallMM Ha S3bIKE TEOMETPHUH, HCCIEAOBATh TOCTPOCHHBIC
MOJICIIN C UCIOJIb30BAHUEM T'€OMETPUUCCKUX TOHITHI U TEOpeEM,
ammapara anreOphl, penaTh TPAaKTUISCKUE 3a/1au, CBSI3aHHBIC C
HaXO0XKJICHUEM T€OMETPUICCKUX BEITUYHH;

UMETh TPEJCTAaBICHUS 00 OCHOBHBIX OJTamax pPa3BUTHS
TeOMETPUM KaK COCTAaBHOM dYacTH (yHIaMEHTa pPa3BUTHS
TEXHOJIOTHH.

K koniy 11 kiacca oOyyaromuiics HayqYuTCs:

CBOOOJHO  ONEpPUPOBATH  MMOHATUSAMH,  CBA3AHHBIMH  C
HWIMHIPUYECKON, KOHUYECKON U cPeprudecKoil MOBEPXHOCTSIMH,
OOBSICHATH CIIOCOOBI MOTYUYCHHUS;

ONEpUPOBATh IMOHATUSMH, CBSI3aHHBIMU C TEJIAMU BPALLECHUSA:
MAJIUHAPOM, KOHYCOM, C(HEepoi U mapoM;

pacro3HaBaTh Teja BpaieHus (IWIHHIP, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOTYYSHHSI TEJ BpaICHHUS;
KJIaCCU(UIIMPOBATh  B3aUMHOE  pACIONIOKEHHE cdepbl U
IJIOCKOCTH;

BBIYHMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U  Tel
BpallleHus, 00bEMBI U IJIOLIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB
Y TEJ BpalllEHUsl, TEOMETPUUECKUX TeJl C IPUMEHEHUEM (OPMYJT;
CBOOOJHO  ONEpPUPOBATH  MMOHATUSMH,  CBA3AHHBIMH  C
KOMOMHAUMAMM  T€Jl  BpalleHWss W  MHOIOTPaHHUKOB:
MHOTOTPaHHHK, BIHMCAaHHBI B cdepy M OMHCAHHBIA OKOJIO
cdepsl, cdepa, BOUCAaHHAS B MHOTOT'PAaHHUK WM TEJIO BpalllCHUS;
BBIYHCIIATh COOTHOILIEHUS MEXIY IUIOMIAJsIMH MOBEPXHOCTEN H
00BEMaMH TTOJIOOHBIX TEI;

n300pakath W3ydaeMble (UTYPHI, BBIIONHITH (BBIHOCHBIC)
TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX (QUTYD: BUT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BPAIlICHNUS;
U3BJICKATh, UHTEPIPETUPOBATH U npeoOpa3oBLIBATh
MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX (UTypaXx,
IIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OIEpallui HaJl BEKTOPAMH;

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JEKAPTOBOM CHCTEME
KOOpJIMHAT;

pemarb reOMETPUYECKHE 3aJa4ld HA BBIYHUCIECHUE YIJIOB MEXIY
MPSAMBIMH U TUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUN OT TOUYKHU 10
IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a MPHU PELICHUN;

CBOOOJHO OIEpUPOBATh MOHATUSAMU, CBSI3aHHBIMU C JBHKEHUEM
B IPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHU;

BBIIIOJIHATh U300paK€HUsI MHOIOTPAHHUKOB U TEJ BPALCHUS TIPU
[IapajuIeIbHOM IIEPEHOCE, HEHTPAIIBHOW CUMMETPHH, 3€PKAIIBHOU



CUMMETPHUH, IPU IMOBOPOTE BOKPYT NPSIMOH, IpeoOpa3zoBaHUs
mogo0ms;

CTPOUTH CEYECHHS] MHOIOTPAaHHUKOB U TEJl BPAILCHUS: CEYEHUs
HuIMHApa (mapajuielbHO M MEPHEHIUKYJISIPHO OCH), CEYEHHS
KOHyca (mapajulesIbHbIE OCHOBAHHMIO M MPOXOJSAIIUE Yepes3
BEpUINHY), CEUECHHMSI 111apa;

HCIIOJI30BaTh METOJbl IOCTPOEHUS CEYEHUN: METOJ CIIEIOB,
METOJ] BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEH
IJIOCKOCTH;

JOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

INPUMEHATh  T'€OMETPUYECKHUE dakTel  gNS peleHus
CTEPEOMETPUUECKUX 3a/a4, MPEIIOIAraoliX HECKOJIBKO MIaroB
pelIeHus, €Cli YCJIOBUA IPUMEHEHHs 3aJaHbl B SIBHOW U
HesBHOU (popme;

pemarh 3aJa4M Ha JI0Ka3aTeIbCTBO MATEMAaTUUECKUX OTHOLIEHUI
Y HaXOXKJEHUE T€OMETPUUECKUX BEJIHYNH;

INPUMEHATH  NPOrPAaMMHBIE  CPEACTBA U JIJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI npu pELICHUH
CTEpPEOMETPUUECKHUX 33/1aY;

MPUMEHATh [OJYYEHHbIE 3HAHWS Ha IMPAKTHKE: CpPAaBHUBATh,
aHAIM3UPOBaTh M OLEHUBATH PEAJIbHBIC CUTYALMH, MPUMEHSTH
W3YUYEHHBIE MOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE IMOUCKA
pelieHuss MaTeMaTuyecku CGhOpPMYyJIMPOBAHHON  MPOOIEMBl,
MOJEIINPOBaTh PpPEAbHBIE CHUTYallUM Ha SA3BIKE T'€OMETPHH,
HCCJEN0BATh  IOCTPOEHHBIE MOJEIH C  HCIOJIb30BAHHEM
r€OMETPUYECKUX MOHATUI U TEOPEM, anmnapara ainreopsl, pemarb
MIpaKTUYECKHE  3aJadyd,  CBA3aHHbIE C  HAXOXKJICHHEM
r€OMETPUYECKUX BEIUYMH;

UMETh TPEIACTaBICHUS OO0 OCHOBHBIX OJTamax pPa3BUTHUS
reOMETpUM KaK COCTaBHOM dacTh (yHJaMEHTa pPa3BUTHUS
TEXHOJIOTUH.
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TUIOCKOCTH,
napaIebHBIX
TPSIMBIX
(oTpe3koB),
CepEeAMHBI
oTpe3Ka

[TonasTHs
CTEPEOMETPHHU:
TOYKa, IpsMasi,
IJIOCKOCTb,
MPOCTPAHCTBO.
OcCHOBHBIE
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X 00OBEKTOB

13.09

AKCHOMBI

15.09




CTEpEOMETPUN
U TIepBbIe
CIICJICTBUS U3
HUX

AKCHOMBI
CTEPEOMETPUH
U TIEPBBIC
CIIEICTBHS U3
HHX

18.09

AKCHOMBEI
CTEpPEOMETPUH
Y TIEPBBIC
CIIEICTBHS U3
Hux. CrocoOsl
3aaHUs
NPSIMBIX U
IJIOCKOCTCH B
MIPOCTPAHCTBE.
O003HaueHus
PSIMBIX U
TUIOCKOCTEH

20.09

10

N3o06paxkenue
CeYeHU I
MUPAMUIBL,
Ky0a u
MPU3MBIL,
KOTOpbIE

22.09




IPOXOIAT
yepes3 ux
péopa.
N3o0pakeHune
nepeceyeHusl
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanu
e
TIOCTPOCHHBIX
CEUYCHHI
pa3HbIMU
[[BETaMU

11

N3o06paxkenue
CeYeHUI
UPAMHUAJBL,
Ky0a u
IIPU3MBI,
KOTOpBIE
IPOXOIAT
yepes ux
péopa.
N3o06paxkenue
IIEPECEYCHUS
IOJIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanu

25.09




e
MOCTPOEHHBIX
CeUCHMI
pa3HBIMH
LBETAMU

12

N3o06paxkenue
CCUYCHUN
IIUPAMHUJBL,
Ky0a u
IIPU3MBI,
KOTOpBIE
IPOXOAT
yepes Ux
pébpa.
N3o06paxkenue
NIEPECECYCHUS
IOJIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanu
e
HOCTPOEHHBIX
CeYeHUN
pa3HbIMU
[[BETaMU

27.09

13

Nzobpaxenue
CeYeHUN
ImupaMubl,

29.09




Ky0a u
IPU3MBIL,
KOTOpbIE
IPOXOIST
yepes ux
pEdpa.
N3obpakenue
NepeceyeHUs
MOJTyYEHHBIX
MJIOCKOCTEM.
PackpammBanu
e
MOCTPOCHHBIX
CEUCHUU
pa3HBIMH
LIBETaMU

14

Meton cnenoB
IS
MOCTPOEHUS
CeuyeHMI

2.10

15

Meton cnenoB
JIE|
MOCTPOEHUS
CEUYCHUH.
CBolicTBa
MEePECECUCHUI
TPSIMBIX U

4.10




IUIOCKOCTEHN

16

Mertona ciaenoB
IS
MIOCTPOECHUS
CCUCHMH.
CsolicTBa
MepeCceUCHM
MPSMBIX U
IIOCKOCTEH

6.10

17

[TocTpoenue
CeYeHu! B
nupamu/e,
KyOe 1o Tpém
TOYKaM Ha
pébpax.
Coznanue
BBIHOCHBIX
YepTekKEnd U
3ammch I1aroB
MOCTPOCHUS

9.10

18

[TocTpoenue
CeYeHU! B
UpaMuze,
KyOe 1o Tpém
TOYKaM Ha
pébpax.
Coznanue

13.10




BBIHOCHBIX
YepTekKEn U
3aIUCh 11aroB
MOCTPOEHUS

19

[TocTpoenue
CEUYEHUI B
nUpamu/ie,
KyOe 1o Tpém
TOYKaM Ha
pEbpax.
Coznanue
BBIHOCHBIX
YepTekKEn U
3aIuCh 1aroB
MTOCTPOCHUS

15.10

20

[TocTpoenue
Ce4YeHU! B
nupamMuze,
KyOe 1o Tpém
TOYKaM Ha
péobpax.
Co3nanue
BBIHOCHBIX
YepTekKEn U
3amnMch U1aroB
MOCTPOEHUS

18.10

21

IToBTOpEeHUnE

20.10




IJIAHUMCTPHU:
Teopema o
IPONOPLIHOHAT
BHBIX
OTpe3Kax.
[TonoOue
TPEYTOJILHUKO
B

22

IToBTOpEHUE
IUTAaHUMETPHH:
Teopema
Menenas.
PacueTsi B
CEUYCHUSX HA
BBIHOCHBIX
yepTeKax.
Ucrtopus
pa3BUTHS
MIaHUMETPUHU
u
CTEpEOMETPUHU

23.10

23

Kontponbnas
pabota

" AKCHOMBI
CTEPEOMETPUH.
Ceuenus"

25.10

24

Bzaumnoe

27.10




pacroyoKeHue
IpSIMBIX B
IIPOCTPAHCTBE.
CxpelyBaroiil
Uecs MpsIMBIE.
[Ipusnaku
CKpEIIMBAIOIIN
XCsI IPSIMBIX.
[TapamiensHbie
npsiMble B
MIPOCTPAHCTBE

25

Teopema o
CyLIECTBOBaHU
uu
€IMHCTBEHHOC
TH PSIMOI
napasieabHON
NaHHOH
IPsIMOiA,
MIPOXOIALLIEH
yepes TOUKY
MIPOCTPAHCTBA
Y HE JIe)Kalen
Ha JaHHOU
MPSIMOM.
Jlemma o
IIEPECEUCHU U

8.11




HapaJuIeIbHbIX
MPSMBIX
IIJIOCKOCTBIO

26

[TapamnensHoC
Th TPEX
MPSIMBIX.
Teopema o
TpEX
napajuieIbHbIX
HPSIMBIX.
Teopema o
CKpEIIMBAIOIIN
XCsl IPSIMBIX

10.11

27

[TapamiensHoe
POEKTHPOBAH
ue. OCHOBHbIE
CBOMCTBA
napaieTbHOT
0
POEKTUPOBAH
usl.
N3o6pakenue
pa3HbIX puryp
B
napasuieabHON
POCKINH

13.11

28

Lentpanbuas

15.11




MIPOCKITHSI.
VYronc
COHANpPaBJICHH
BIMH
CTOpOHAMH.
Yron mexny
IPSIMBIMU

29

3amaun Ha
JI0KA3aTeJIbCTB
oH
HCCIIeIOBaHNE,
CBSI3aHHEBIE C
pacroyioxKeHue
M TIPSIMBIX B
MIPOCTPAHCTBE

17.11

30

ITonsaTns:
[apaJuIeIbHOCT
b IIPSIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TpusHak
[apajuIeIbHOCT
U IIPSIMOU U
IIJIOCKOCTH.
CaoiicTBa
NapaJIEIbHOCT
U TIPSIMON U

20.11




INJIOCKOCTH

31

I'eomerpuueck
ue 3a7a4u Ha
BBIUNCJIEHUE U
JI0OKa3aTeJIbCTB
0, CBA3aHHBIE C
apaJuIeIbHOCT
BIO IIPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

22.11

32

[TocTtpoeHue
CCYCHHUS,
MPOXOISIIETO
4yepe3 IaHHYI0
NpsIMYIO Ha
YEpTEkKE U
napauieIbHOT
0 Ipyroi
MIPSIMOM.
Pacuér
OTHOIIIECHUI

24.11

33

[TapannensHas
MIPOEKILINA,
IpUMEHEHNE
IS
HOCTPOCHHS
ceueHui kyba

27.11




n

napaieaeun
ena. CoiicTBa
napaieeun
e/1a ¥ IPU3MBI

34

[TapamiensHbie
IUIOCKOCTH.
[Ipu3Haku
napauieTbHOCT
U IBYX
IJIOCKOCTEN

29.11

35

Teopema o
napajieIbHOCT
uu
€JIMHCTBEHHOC
THU TJIOCKOCTH,
MPOXOIAIIEH
4yepe3 TOUKY,
HE
IIpUHAJIEHKAI]
YIO TaHHOM
IJIOCKOCTH U
CJIE/ICTBUS U3
Hee

36

CBoiicTBa
napauIeNbHbIX
IUIOCKOCTEH: O

4.12




napauieIbHOCT
n HpﬂMBIX
MepeCceUCHUs
npu
MepeceueHU
JBYX
napajuieIbHbIX
IJIOCKOCTEM
TpeTbei

37

CBoiicTBa
napauieIbHbIX
IJIOCKOCTEH:
00 oTpe3kax
napauieIbHbIX
MIPSIMBIX,
3aKJIFOYEHHBIX
MEXIY
napauiebHbIM
51
IIOCKOCTSIMU,
0 MepeceyeHun
IIPSIMOM C
TBYMSI
napauieIbHbIM
U IUNIOCKOCTIMH

6.12

38

[ToBTOpEHwue:
TeopemMa

8.12




[Mudaropa Ha
IIOCKOCTH

39

IToBTOpeHue:
TPUTOHOMETPU
A
IPSIMOYTOJIBHO
ro
TPEYroJbHUKA

11.12

40

CgoiicTBa Ky6a
n
PSIMOYTOJIEHO
ro
napaIeIICHIT
ena

13.12

41

Brrancienue
JUTMH OTPE3KOB
B Ky0Oe u
IPSIMOYTOJIBHO
M
napajuieiaenun
ele

15.12

42

[lepnenaukymns
PHOCTB
IPSIMOM U
IUIOCKOCTH.
[Ipn3nak
MEePIEHIUKYISA

18.12




pHOCTH
IpSIMOM U
IUIOCKOCTH

43

[Tepnenaukymns
PHOCTB
IpsIMOM U
IUIOCKOCTH.
[Ipu3Hak
NEPIECHIUKYIIS
PHOCTH
IpPsIMOM U
IIJIOCKOCTH

20.12

44

Teopema o
CyILIECTBOBaHU
uu
€JUMHCTBEHHOC
TU IIPSMOH,
MPOXOIAIIEH
4yepe3 TOUKY
IIPOCTPAHCTBA
u
NEePHEHANKYJIS
pHOH K
IIJIOCKOCTH

22.12

45

IT;mockoct u
NEePIECHIUKY IS
pHBIE UM

25.12




IIpsIMBIE B
MHOTOI'PaHHUK
ax

46

IImockoctu n
MEPIEHINKY LA
pHBIE UM
npsiMbIC B
MHOTOT'PaHHHUK
ax

27.12

47

[lepnenaukymns
P ¥ HaKJIOHHasl.
[Toctpoenue
NEePHEHANKYJIS
pa U3 TOUYKHU Ha
IPSIMYIO

29.12

48

[lepnienaukyms
P ¥ HaKJIOHHAS.
ITocTpoenue
NEPIEHIUKY IS
pa U3 TOYKHU Ha
PSIMYIO

10.01

49

Teopema o
TPEX
HEPIEHIUKY IS
pax (npsimast u
oOpartHas)

12.01

50

Teopema o

15.01




TPEX
TIEPIICHTUKY IS
pax (mpsiMast u
oOpaTHas)

51

Yron mexny
CKPEIIUBAIOIIN
MMUCS
PSMBIMU

17.01

52

TTonck
MEPICHANKY IS
PHBIX TIPSIMBIX
C IOMOIIBIO
MEePIICHIUKY IS
PHBIX
IIOCKOCTEH

19.01

53

OpToroHaibHO
e
MIPOEKTUPOBAH
ue

22.01

54

[ToctpoeHnue
cedyeHui Kyoa,
IPU3MBI,
NIPaBUIILHON
UPAMUJBI C
HOMOIIbIO
OpPTOTOHAJILHO
1 IPOEKIUU

24.01




55

[TocTpoenue
cedeHui Kyoa,
IIPU3MBI,
MPaBUJIbHOM
IUPaMHUJBI C
IIOMOIIbIO
OpPTOTOHAJIBHO
1 IPOEKIUHU

26.01

56

CummMmeTpus B
IIPOCTPAHCTBE
OTHOCHUTEJILHO
IUIOCKOCTH.
[Tmockoctn
CUMMETpUH B
MHOTOTPaHHUK
ax

29.01

57

[Ipu3nax
HEePIEeHIUKYIIS
pHOCTH
PSIMOU 1
IJIOCKOCTH Kak
CJIe/ICTBUE
CUMMETpUN

31.01

58

[IpaBuibHBIE
MHOTOTPaHHUK
u. Pacuér
paccTosIHUM OT

2.02




TOYKHU O0
IIJIOCKOCTH

59

[IpaBunbHbBIE
MHOT'OT'PaHHUK
u. Pacuér
paccTosiHuM OT
TOYKH J10
IJIOCKOCTH

5.02

60

CrniocoOsl
OTYCTHUTH
NEPHEHANKYJIS
pHI:
CUMMETpHUS,
CIBUT TOYKH
o
napasuieabHON
IpsIMOM

7.02

61

CaBur 1o
HernapauieabH
O PsAMOH,
U3MEHEHUE
paccTostHui

9.02

62

KonTponbHas
paborta
"B3aumHoe
pacrnoJsioxxeHue
MIPSMBIX U

12.02




IJIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpeHue:
YIOJI MEXAY
MMpAMBIMHA Ha
IUIOCKOCTH,
TPUTOHOMETPH
1B
IIPOM3BOJIBHOM
TPEYTOJIbHUKE,
Teopema
KOCHHYCOB

14.02

64

IToBTOpEHME:
YIOJI MEXKIY
CKpEIIMBAIOLIU
MHUCS
NpsIMBIMH B
MIPOCTPAHCTBE

16.02

65

I'eomerpuueck
1€ METO/bl
BBIYUCIICHUS
yIiia MeXIy
MPSMBIMHA B
MHOTOTpaHHUK
ax

19.02

66

JIByrpaHHBII
YTOIL.

21.02




CBOMCTBO
JIMHEWHBIX
YIJIOB
JIBYTPAHHOT'O
yria

67

[Iepnenaukymns
pHBbIE
IIOCKOCTH.
CaolicTBa
B3aMMHO
NEePHEHANKYJIS
PHBIX
IJIOCKOCTEH

26.02

68

[Ipusnax
NEPICHANKYJIS
PHOCTH
TJIOCKOCTEIH;
Teopema o
psAMOI
HEPECEYCHUS
JBYX
IIJIOCKOCTEN
NEPIECHANKYJIS
PHBIX TpETbEH
IJIOCKOCTH

28.02

69

[IpssmoyromnbsH
Bl

1.03




napaieaeun
el; Kyo;
HU3MEpPCHUSI,
CBOMCTBa
IPSIMOYTOJIBHO
ro
napasuieNenun
ena

70

Teopema o
JIMaroHaau
MPSMOYTOJIBHO
ro
napajuIeseun
enau
CJIE/ICTBHUE U3
Hee

4.03

71

Crepeomerpuu
€CKHe U
IPUKIAAHBIC
3a1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacrosioxeHue
M IPSAMBIX U
IIOCKOCTU

6.03

72

[ToBTOpEHuUE:
CKpELIUBAIOIIN

8.03




ecsl IpsIMbIE,
napajuleabHbIe
IJIOCKOCTH B
CTaHJAPTHBIX
MHOT'OTrPaHHUK
ax

73

[Tapa
napasiebHbIX
IUIOCKOCTEH Ha
CKpEILMBAOLIU
XCSl IPSIMBIX,
paccrosiHue
MEKY
CKpEIMBAOIIN
MHUCS
MPSIMBIMU B
MPOCTHIX
CUTyaIUsaX

11.03

74

Paccrosnue or
TOYKH J10
IUIOCKOCTH,
paccTosiHuE OT
IPsIMOM 10
IUIOCKOCTH

13.03

75

Briuucnenne
pacCTOsAHUMI
MEXITY

15.03




CKpEILIMBAOIIN
MUCS
IPSIMBIMU C
IIOMOIIBIO
NEPIECHIUKY IS
pHOI
IIJIOCKOCTH

76

Tpéxrpannblii
yToJI,
HEPABEHCTBA
I E:
TPEXTPaHHBIX
YTIJIOB.
Teopema
[Mudaropa,
TEOPEMBI
KOCHUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO
yriaa

18.03

77

OneMeHTHI
cepuueckoi
TEOMETPHH:
reoIe3UUCCKUS
JUHHUM Ha
3emite

20.03

78

KonTponbHas

22.03




pabota "VYribl
U paccTOsIHUS"

79

Cucremarusaig
WS 3HAHUM
"MHororpaHau
K U €ro
9JIEMEHTHI"

1.04

80

IInpamua.
Bunaer
nupamMul.
[IpaBuibHas
nupamuaa

3.04

81

[Ipu3ma.
[Ipssmas u
HAKJIOHHAs
MIPU3MBL.
IIpaBunsHas
IpU3Ma

5.04

82

[Ipsamoit
napaieIeTin
ca,
IPSIMOYTOJIbHBI
"
rapa’sieIeIun

en, kyo

8.04

&3

Beinykiisie
MHOI'OTPaHHUK

10.04




u. Teopema
Ditnepa

84

Brinykiisie
MHOTOTpaHHUK
u. Teopema
Ditnepa.
[IpaBuibHBIE U
HIOJIyTIPAaBUJIbH
3
MHOT'OTpaHHUK
U

12.04

85

KonTtponbHas
pabora
"MHororpaHau

"

K1

15.04

86

ITousarue
BEKTOpa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

17.04

87

Cymma
BEKTOPOB

19.04

88

Pasznocts
BEKTOPOB

22.04

89

[IpaBuio
napauIeIeun
ena

24.04




90

YMHOXKEHUE
BEKTOpa Ha
qHCIIO0

26.04

91

Paznoxenue
BEKTOpa 10
6azucy Tpéx
BEKTOPOB, HE
JISKAIIUX B
OJHOU
INIOCKOCTH

29.04

92

CxansgpHoe
pOU3BeIeHUE

1.05

93

Brraucnenne
yriia MexXIy
BEKTOpPaMU B
MIPOCTPAHCTBE

3.05

94

[Ipocreimue
3a/1a44 ¢
BEKTOPAMH

6.05

95

IIpocreimue
3a/1a44 C
BEKTOpaMH

8.05

96

IIpocreimue
3a/1a44 ¢
BEKTOPaMH

10.05

97

IIpocreimue

13.05




3a/1a4M C
BEKTOpaMHU
O0001menue u
98 CHCTEMAaTH3Aall 1 15.05
U 3HAHUU
O0001enue u
99 cucTeEMAaTH3aIl 1 17.05
U 3HAHUU
Hrtorosas
100 KOHTPOJIbHAs 1 1 20.05
pabora
Htorosas
101 KOHTPOJIbHAs 1 1 22.05
pabota
O00011eHEe 1
102 CHUCTeEMAaTu3all 1 24.05
W 3HAaHUU
OBIIEE
KOJIMYECTB 100 6 0
O HYACOB I1O
ITPOI'PAMME
11 KUJIACC
Hara DJIeKTPOHHbIE HU(PPOBBIE 00pPa3oBaTeJbHbIE
Ne n/mm Tema ypoka | KosmmuecrBo
U3yYeHUs! pecypchl

yacoB




Bcero

KonTpoabHbl
e padoThbI

IHpakTnyeckn
e padoThbl

[ToBTOpEeHUE
TEMBI
"Koopaunatst
BEKTOpa Ha
TJIOCKOCTH | B
npocrpancrae”

IToBTOpeHnE
TEMBI
"CxkansipHoe
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpeHUE
TEMBI
"Boruncienue
yriia Mexy
BEKTOPaMH B
npoctpaHcTae"

IToBTOpEeHnE
TEeMBI
"YpaBHeHne
MPSMOW,
MPOXOJAIIECH
yepes J1Be
TOYKH"




YpaBHeHue
IJIOCKOCTH,
HOpMaJib,
ypaBHEHUE
TJIOCKOCTH B
OTpe3Kax

YpaBHenue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

BekropHoe
MIPOU3BECHUE

JImueiinpie
HEpPaBEHCTBA,
JIMHEWHOE
MIPOrpaMMHUpPOB
aHue

JInneiinpie
HEpaBEHCTBA,
JIMHEWHOE
MIpOrpaMMHUpPOB
aHue

10

AHanuTH4yecKu
€ METOJBI
pacuéra yria




MEXKIY
IIPSIMBIMU B
MHOI'OIpaHHUK
ax

11

AHanuTHYECKH
€ METOJIBI
pacuéra yrina
MEXKY
IUIOCKOCTSIMH
B
MHOTOT'PAaHHUK
ax

12

®opmyna
paccTosiHUsA OT
TOYKH J10
IJIOCKOCTH B
KOOpJAMHATAX

13

HaxoxnaeHnue
paccTostHUM OT
TOYKH J0
IUIOCKOCTH B
KyOe

14

Haxoxnenune
paccTostHui OT
TOYKH JI0
IIJIOCKOCTH B
MIPaBUJILHON




nupamuie

15

KonTponsHas
pabota

" AHaJIUTHYECK
as reometpus"

16

Ceuenus
MHOFOFpaHHI/IK
OB:
CTaHIapTHEIE
MHOFOFpaHHI/IK
u

17

Ceuenus
MHOTOTPaHHHK
OB: METO/I
CIEN0B

18

Ceuenus
MHOTOTPaHHUK
OB:
CTaHJapTHHIC
IUIOCKOCTH,
MepPECCUCHUS
MPSIMBIX U
IIOCKOCTEH

19

[TapannensHbie
npsiMbIe U
MJIOCKOCTH:
napajuJieiabHble




CCUCHUA

20

[TapamiensHbie
IIpsIMBIE U
IIJIOCKOCTH:
pacuér
OTHOILUEHUN

21

[TapamiensHbie
IIpsIMBIE U
IJIOCKOCTH:
YIJIBI MEXKAY
CKPEIIHBAIOIIN
MHUCS
IIPSIMBIMU

22

[lepnenaukyms
pHBIE IIPsSIMBIE
U TUIOCKOCTH:
CTaHJIapTHbIE
apbl
NIEPIEHIUKY IS
PHBIX
IJIOCKOCTEN U
MPSIMBIX,
CUMMETPUH
MHOTOTPaHHUK
OB

23

[lepnenaukyms
PHBIE IpMBIE




Y TUIOCKOCTH:
TeopemMa o
Tpex
MePIEeHIUKY IS
pax

24

[lepnenaukymns
PHBIE IIPsSIMbIE
U TUIOCKOCTH:
BBIYHCIICHUS
JUIVH B
MHOT'OTPaHHUK
ax

25

IToBTOpEHuUeE:
IJIOILAU
MHOT'OYT'OJIbHU
KOB, (pOpMYyJIBI
JUTS
TUIOIIAEH,
COOOpaKEeHHS
nmoxoous

26

[ToBTOpEHuUE:
TUTOTIIATH
MHOTOYTOJIHU
KOB, (hopMyIIBI
TUTSE
IUIOIIAACH,
COOOpaxeHus




noo0us

27

IToBTOpEHME:
TIOIIAIN
MHOTOYTOJIbHU
KOB, (pOpMYJIBI
TUISt
TUIOIIAEH,
COOOpaKCHHS
noxoous

28

[Tnomanu
CEYEeHUI
MHOI'OTPaHHUK
OB: IUIOLIATU
IIOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKEeHHS
noaoous

29

[Tnomanu
CEYCHUI
MHOT'OTPaHHUK
OB: IIOIIAH
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COO0paxeHus
noxo0us




30

Konrtponbnas
paborta
"IloBTOpEeHue:
MHOT'OTPaHHUK
U, CEYEHUs
MHOT'OTPaHHUK

OB

31

OOBéM Tena.
O0bem
MPSIMOYTOJIBHO
ro
napauIeNenun
ena

32

3amaun 00
yJIBOCHUHN
Ky0a, o
KBaJ[paType
Ky0a; o
TPHUCEKIIUU
yria

33

Crepeomerpuu
€CKHe 3aJ1auH,
CBA3aHHBIC C
00BEMOM
IPSIMOYTOIBHO
ro
napasiesenun




claa

34

IIpuknanHele
3aJa4H,
CBSA3aHHBIC C
BBIYMCIICHUEM
o0béMa
IPSIMOYTOJIBHO
ro
napauiesIenun
ena

35

O6béM
NpAMOit
MIPU3MBI

36

Crepeomerpuu
€CKHe 3aJ1auH,
CBSI3aHHBIE C
BBIUUCIIEHUEM
00BbEMOB
IpsAIMOI
TIPU3MBI

37

IIpuknagueie
3ajJauH,
CBSI3aHHEBIE C
00BEMOM
IpsAMON
MPU3MBI

38

Bruucnenne




00BEMOB TEII ¢
IIOMOIILIO
OIPEICIIEHHOT
0 MHTErpasa.
O0BéM
HaKJIOHHOH
MIPU3MBI

39

Brrancienue
00BEMOB TeI ¢
IIOMOIIILIO
ONPEACIEHHOT
0 MHTETpaja.
O6BéMm

ImUupaMuabl

40

®opmyna
00BéMa
MTUPAMH/IBI.
OTHoleHne
00BEMOB
paMu/I C
00IIUM yTIIOM

41

dopmyna
00BEMa
MUPaAMU/IBI.
OTtHomeHne
00BEMOB
UpamMu/ C




OOLINM YIJIOM

42

Crepeomerpuu
€CKHeE 3aJ1a4H,
CBSI3aHHBIC C
00BEMaMHu
HaAKJIOHHOM
MIPU3MBI

43

Crepeomerpuu
CCKHE 3aa4H,
CBA3aHHLBIC C
o0bEMaMu

MU PAMH/IBI

44

IIpuknanHeie
3aJ]a4H 10
Teme "OOBEMBI
Ten",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM

IIPU3MBI

45

IIpuknagueie
3aJ1a4M I10
teme "OO0bEMBI
Ten",
CBSI3aHHBIC C
00BEMOM

ImupaMuabl




46

IIpumeHenue
00BEMOB.
Brrancienue
paccTostHus 10
IUIOCKOCTH

47

KoHntponbHas
paborta
"O6bEM
MHOT'OTPaHHUK

n

a

48

Hunmuaapuyec
Kast
MOBEPXHOCTH,
oOpa3yroiue
MUIMHAPHUYCCK
o
TIOBEPXHOCTHU

49

Humaap.
[Ipssmon
KpyroBOH
LWIAHJDP.
[Inomane
MMOBEPXHOCTH
HWIAHIPA

50

Konunueckas
MMOBEPXHOCTb,
oOpasyrommue




KOHUYECKOU
MMOBEPXHOCTH.
Konyc

51

Ceuenue
KOHyca
MIJIOCKOCTBIO,
napajyieabHON
IJIOCKOCTH
OCHOBaHUs

52

VYceu€HHblit
KOHYC.
N3obpakenune
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

53

ITmomane
OOKOBOI
MMOBEPXHOCTHU U
MOJHOM
MMOBEPXHOCTHU
KOHyca

54

IInomane
OOKOBOM
IIOBEPXHOCTH U
MOTHOM
MMOBEPXHOCTH
KOHYycCa




55

Crepeomerpuu
€CKHe 3a/1aun
Ha
JI0Ka3aTeNlbCTB
ou
BBIUUCIICHHE,
MIOCTPOCHUEM
CEYCHUI
LIUJIAHAPA,
KOHYyca

56

Crepeomerpuu
€CKHE 3aJa9u
Ha
JIOKa3aTeJIbLCTB
ou
BBIYHCIICHHE,
MOCTPOEHUEM
CEUCHUI
UUJTUHAPA,
KOHyca

57

[Tpuxnagaeie
3a7a4H,
CBSI3aHHBIE C
UATUHAPOM

58

[Tpuxnagaeie
3a7a4H,
CBSI3aHHEIE C




MUIMHAPOM

59

Codepa u map

60

[Tepeceuenue
cdepsl 1 mapa
C TIOCKOCTBIO.
Kacanne mapa
u cepsl
IIJIOCKOCTBIO.
Bunun
n300paxeHue
mapa

61

IIepeceuenue
cdepsl U 1mapa
C IIOCKOCTBIO.
Kacanue mapa
u chepsl
IJIOCKOCTBIO.
Bun n
n300pakeHue
napa

62

YpaBHeHue
cdepsl.
[Inomane
cdepsl u eé
yacreu

63

Cummetpus
cdepsl 1 mapa




64

Crepeomerpuu
€CKHE 3a/1a4u
Ha
JI0Ka3aTeNbCTB
ou
BBIYHCIICHUE,
CBSI3aHHBIE CO
chepoit u
mapom,
MTOCTPOCHUEM
WX CEYCHHI
MIOCKOCTBIO

65

Crepeomerpuu
€CKHE 3a/1aUu
Ha
JI0Ka3aTeNbCTB
ou
BBIUHCIICHUE,
CBSI3aHHBIE CO
chepoit u
apom,
MIOCTPOCHUEM
HX CEYCHHI
IJIOCKOCTBIO

66

IIpuknanHeie
3a/1a4H,
CBSI3aHHBIC CO




chepoit u
[1apomM

67

IToBTOpEHME:
OKPYXHOCTh
Ha IUIOCKOCTH,
BBIYHCIICHHS B
OKPYXHOCTH,
CTaHJIaPTHBIC
noxoous

68

Pazmmunblie
KOMOMHAIUN
TEJ BpaIlCHUS
u
MHOTOTPaHHHK
OB

69

3amauu o
TeMe "Tema u
MMOBEPXHOCTHU
BpaiieHus"

70

3amauu o
Teme "Tema u
MMOBEPXHOCTHU
BpaiieHus"

71

KonTponbhas
pabora "Tena
Y IOBEPXHOCTHU
BpaiieHus"




72

O06BEM
IWTHHIIPA.
Teopema 06
00BéMe
MPSIMOTO
WINHAPA

73

Brrancienue
00BEMOB TeI ¢
ITOMOIIBIO
ONPEACIEHHOT
O WHTErpasna.
O0BEéM KOHyCa

74

IInomanu
OOKOBOM U
MOJTHOM
IMOBEPXHOCTH
KOHYycCa

75

Crepeomerpuu
€CKHe 3aJ1auH,
CBA3aHHBIC C
BBIYHMCIICHUEM
00BEMOB
LIUJIAHAPA,
KOHYCa

76

IIpuknanHeie
3a/1a4y 10
teMe "OO0BbEMBI




U IUIOIIAIN
MMOBEPXHOCTEN

n

TEI

77

O0BeM mapa u
IIapOBOTO
CEeKTOpa.
Teopema 06
00BéMe mapa.
IInomanp
cdepsl.
Crepeomerpuu
€CKHe 3a/1auH,
CBSI3aHHBIE C
BBIYUCIIEHUEM
00BEMOB
niapa,
1apOBOTO
CerMeHTa 1
I1apOBOTO
CEeKTOpa

78

[Tpuxnagaeie
3aJa4d 10
teme "OO0BEMBI
Ten",
CBSI3aHHBIC C
00BEMOM 11apa

n IJI1omaabro




cepsl.
CooTtHoneHus
MEXKITY
IUIOIIAIIMH
MOBEPXHOCTEH
" 00bEMaMu
IMOJJOOHBIX TEIl

79

ITomoOusIe
Tena B
MIPOCTPAHCTBE.
N3meHeHne
o0béMa npu
o100mH.
Crepeomerpuu
€CKHeE 3aJ1auH,
CBSI3aHHBIE C
BBIYMCIIECHUEM
00BEMOB TEII U
IIoImaae
MMOBEPXHOCTEN

80

KonTponbhas
pabota
"[Tnomanu
MOBEPXHOCTHU U
00BEMBI
KpyTibIX Ten"

81

JBmxeHus




MPOCTPAHCTBA.
OTtobpaxeHusl.
JBrxeHus u
PaBEHCTBO
¢duryp. O6mme
CBOICTBa
IBUKCHUU

82

Bunnl
JIBYDKEHUH
napajuieIbHbII
IIEPEHOC,
LIEHTpaJIbHAs
CUMMETpHs,
3epKaJIbHAs
CUMMETpHS,
IIOBOPOT
BOKpYT
MpAMOM

83

[IpeobpazoBan
us To100us.
[Ipsimas u
cdepa Ditnepa

84

I'eomeTpuueck
ue 3aJ]aud Ha
MIPUMEHEHNE
JBUKCHUS

85

KoHnTtponbHas




paborta
"BexTops! B
npoctpaHcrtae"

86

Oo6o6maroree
noBtropenue 11
MOHATUH U
METOJIOB Kypca
reoMeTpuu
10-11
KJIaCCOB,
CHCTeMaTHU3aIl
WS 3HAHUM:
"[TapamnensHo
CTh TIPSIMBIX U
IUIOCKOCTEH B
npoctpaHcTae"

87

O6o06maromee
noBtropenue 11
MMOHSTHHN U
METOJ0B Kypca
r€OMETpPUHU
10-11
KJIaCCOB,
cucTeMarusaig
Ysl 3HaHUM:
"BexTopsl B
npoctpancTae"




88

O6o0061maromee
noBtropenue 11
MOHATUHI U
METOJ0B Kypca
r€OMETpPUHU
10-11
KJIaCCOB,
cucTeMarusaig
WSl 3HAHWM:
"BexTops! B
IpocTpaHcTBe"

89

Oo6o6maroree
noBTopenue 11
MOHATUH U
METOIOB Kypca
T€OMETPUH
10-11
KJIaCCOB,
cHCTeMaTH3aI]
WS 3HAHUM:
"O6BeM
MHOTOTPaHHUK
2"

90

Oo6o061aromiee
noBTopenue 11
OOHSITUH U

METOJI0B Kypca




r€OMETpUU
10-11
KJIaCCOB,
cHCTEMaTHU3all
WS 3HAHWM:
"O0bem
MHOT'OTPaHHUK

n

a

91

O06o0maromee
noBTopenue 11
MOHATHH U
METOJIOB Kypca
r€OMETpUU
10-11

KJ1aCCOB,
cHCcTeMaTHu3all
WS 3HAHWM:
"TTnomanu
MOBEPXHOCTHU U
00BEMEI
KpYyTibIX Ten"

92

Oo6oo1aromiee
noBTopenue 11
MOHATUN U
METOJIOB Kypca
r€OMETPUU
10-11




KJIaCCOB,
cHCTeMaTH3all
WS 3HAHWM:
"TTnomanu
MMOBEPXHOCTHU U
00BEMBI
KpYTJbIX TN

93

Htorosas
KOHTPOJIbHAS
pabota

94

Hrorosas
KOHTPOJIbHASI
pabora

95

[ToBTOpEHME,
000011IeHNE U
cHCTeMaTH3aI]
WS 3HAaHUM

96

Hcropus
pa3BUTHUSA
CTEpPEOMETPUHN
KaK HayKHu U e€
poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUI




97

Hcropus
pa3BUTHS
CTEpPEOMETPUHN
KaK HayKHu U e€
poJib B
pa3BUTUH
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUH

98

Hcropus
pa3BUTHUA
CTEPEOMETPUN
KaK HayKU U e€
pOJIb B
pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIbIOTEPHBI
X TEXHOJIOTUH

99

Uctopus
pa3BUTUA
CTEpPEOMETPUU
KaK HayKH U eé
poib B
pa3BUTUU
COBPEMEHHBIX




I/IH)KGHepHI)IX %1
KOMHI:.I-OTCpHI:I
X TEXHOJIOTUH

100

Hcropus
pa3BUTHS
CTEPEOMETPUH
KaK HayKHu U €€
poJib B
pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTU I

101

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKU U e€
poJIb B
pa3BUTUHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUH

102

Uctopus
pa3BUTHS
CTEpEOMETPUH
KaK HayKH U e€




pOJIb B
pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBI

X TEXHOJOTUH

OBIIEE
KOJIMYECTB
O YACOB IO 102 8 0
[IPOTPAMM
E

YYEBHO-METONYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O NIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




