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INOACHUTEJIBHASA 3AIIMCKA

['eometpusi siBisieTcs OAHUM M3 0a30BbIX KypCOB Ha YPOBHE CpPEIHEro OOIero
o0Opa3oBaHms, TaKk KaKk 00eCredynBaeT BO3MOKHOCTh N3YUCHUS TUCIMILUIMH €CTECTBEHHO-
Hay4YHOU HAIPaBICHHOCTH U MPEAMETOB I'YMaHUTAPHOTrO IUKIIA. [lockoabKy Iorrnueckoe
MBIIIUIEHHE, (OopMUpyeMOe TpPH HU3YYCHUU OOYYAIONMMHUCS TIOHATHHHBIX OCHOB
FEOMETPUHU, TMpU JOKA3aTeIbCTBE TEOPEM U MOCTPOCHUHM LEMOYKH JIOTUYECKUX
YTBEPKJAECHUN IPU PEIICHUN T€OMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO UCTIOIB3YIOTCA MPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
IIMKJIa, B YaCTHOCTU (PM3NIECKUX 3a]1ad.

[lens ocBoeHust mporpammbl yueOHOTO Kypca «['eomerpusi» Ha yriryOoJ€HHOM
YpPOBHE — pa3BUTHE MHIUBHUAYAJIbHBIX CIOCOOHOCTEW OOyYarolmuxcsi MpU U3YYECHUU
reOMETpPHUH, KaK COCTaBISIONIECH NpenMeTHON obsactu «Marematuka U HHGOPMATHKA
yepe3 oOecreyeHre BO3MOKHOCTH MPUOOPETEHUS W MCIOJIb30BaHUs Oosiee IIyOOKHX
r€OMETPUYECKUX 3HAHUM U JEHCTBUH, CrIeUU(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCHEIIHOTO MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOIO C  HMCIOJb30BaHUEM
MaTeMaTUKH.

[IpuopureTHBIMU  3aja4aMH  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpPOBHE,
PACIIMPSIONINMH ¥ YCUITUBAIOIIUMHE KypC 0a30BOTO YPOBHS, SIBIISTFOTCSI:

pacliMpeHue MPEACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM KyJIbTYypbl M
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIHM MUPOM;

dbopMupoBaHUE MIPEACTABICHHS O MTPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BAKHEHIIHX
MaTeMaTUYECKUX MOJENSIX, MO3BOJSAIONIMX ONUCHIBATH W H3ydaTh pa3HbIC SBJICHUS
OKpY>KalolEro MHpa, 3HAHUE MOHATUMHOIO ammapara o paszaeny «CrepeoMeTpus»
y4e0HOr0o Kypca reoMeTpHH;

dbopMHpOBaHUE YMEHHUS BIAJIETh OCHOBHBIMHM MOHSTHSIMU O HPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMH CBOMCTBAMHM, 3HAHHE TeopeM, (OpPMYyJT U yMEHUE HX
OPUMEHATh, YMEHUS [I0Ka3blBaTh TEOPEMbl W HAXOJUTh HECTAHAAPTHBIE CHOCOOBI
pelIeHus 3a1a4;

dbopMHpOBaHE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJCISIX U B PEaTbHOM MUPE
MHOTOTPAHHHUKU U T€Ja BPaIllEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dbopMupoBaHWEe TIOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUS
MaTeMaTUYeCKuX Teopui, (OpPMHUPOBAHWE TIOHMMAHUS POJH AaKCHOMATHKU TIPH
IIPOBEJCHNUHN PACCYXKICHUN;

dbopMHupoBaHHEe YMEHHS BIAJETh METOJAAaMHU JI0Ka3aTeIIbCTB W  aJTOPUTMOB
pELIEHUs, YMEHUSA MX NPUMEHATb, IPOBOJMTH IOKA3aTEIbHBIE PACCYKACHUS B XOJE
pELIEHUsI CTEPEOMETPUYECKUX 3aJad W 3aJad C [PAKTUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOJMMOCTH JO0KAa3aTeIbCTB IMPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKIACHUW M POJM AKCUOMATHUKH B TNPOBEACHUU JEHYKTHMBHBIX
paCCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJICKTYyaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
oOyyJarouuxcsi,  MO3HABaTEJIbHOM  aKTUBHOCTH,  MCCIIEIOBAaTEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBIILJICHUSI, THTEPECa K U3yUYCHUIO0 TE€OMETPUU;

dbopmupoBaHre PyHKITMOHATBHONW TPAMOTHOCTH, PEIICBAHTHOW T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHSATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HCHHBIX CUTYyaIUsX W TPU H3YYEHUU JPYTUX Yy4eOHBIX TMPEIMETOB,



IPOSIBJICHUS] 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAEIMPOBAHNS PEAIbHBIX CUTYALUM,
UCCIJIEOBAHMSI IOCTPOEHHBIX MOJEJIEH, MHTEPIPETALMHU [IOJYyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMH JMHUSMHU ydeOHoro kypca «I'eomerpusi» B 10—11
kinaccax ABiAOTCS: «[IpsMble M MIIOCKOCTH B MIPOCTPAaHCTBE», «MHOTOrpaHHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMWHATBI B IIPOCTPAHCTBE», «JIBMXKEHHA B
IIPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHHe «yMETh OIEPUPOBATH
HNOHSTUSAMMY», PEJICBAHTHBIMU T'€OMETPUHU Ha YriayOnéHHOM ypoBHe oOydenus B 10-11
KJjlaccaX, OTHOCHUTCS KO BCEM COJAEpXKAaTeIbHbIM JIMHMSIM ydeOHOro Kypca, a
(opMUpPOBaHKE JIOTUYECKUX YMEHHUI paclpeesseTcss HE TOJIBKO IO COJEpKaTEIbHbIM
JUHUSAM, HO W 1o rogaMm oOydenusa. Coxpepkanue oOpa3oBaHMs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3yibraraM  ocBoeHus — DenepanbHOo  paboyeil  mporpammsl,
pacnpenenéHHbIM 10 rojaM OO0y4YeHUs, CTPYKTYpUPOBAHO TakUM 00pa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NpPHHLMIIMAJIBHBIM  BOIIpOcaM  oOydarolmuecs  OoOpalainch
HEOJTHOKPATHO. JTO MO3BOJISIET OPraHU30BATh OBJIAJCHUE T€OMETPUUECKUMH OHATUSIMU
U HaBbIKAMHU [OCJIEAOBATEIBbHO M MOCTYIATENIbHO, C COOJIOJEHHUEM NpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHA BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPHYECKHX
npecTaBiIeHU oOydaromuxcsi, pacmupss ©u  yrayomsss e€, oOpa3ys MpOYHbIE
MHO>KECTBEHHBIE CBA3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciaoBus mis nuddepeHimanuu o0ydeHusl, TOCTPOSHUST MHIANBUIYaTbHBIX
0o0pa30BaTeNIbHBIX NPOrpaMM, OOECHEUNTh YINIYOJEHHOE H3YYEHHE TIE€OMETPUM Kak
cocTaBJIsiOLIEl yueOHoro npeamera «MaremMaTukay;

HOJrOTOBUTh OOYyYaroIMXCs K MPOJODKEHHUIO U3YUYEHHS] MATEMaTUKU C YYETOM
BbIOOpa Oyaymiel mnpodeccuu, obecreurnBasi NPEEMCTBEHHOCTh MEXIy OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpusi» Ha yriyOa€HHOM YPOBHE OTBOAUTCS
204 gaca: B 10 knacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJICIII0).



COJEPXAHME OBYUYEHUA 10 KJTACC

IIpsimMbIe M IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mpsiMas, IIIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MOCTPOECHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBHUSI U3 HUX.

B3anmHoe pacnonokeHue OpsSMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIIMecs,
IapajuleNIbHble M CKpeluBaronmecs npsmble. [Ipu3Haku CKpemMBarOMKUXCS NPSMBIX.
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEHM B NPOCTPAHCTBE: IApaJUICIIbHBIE INPSAMBIE B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX, MAPAIIIEIBHOCTD NPSIMON MU INIOCKOCTH.
[TapamienpHOe W LEHTpPalIbHOE NPOEKTUPOBaHUE, H300pakeHue ¢uryp. OCHOBHbIE
CBOICTBa NapajuIeIbHOTO MpoeKTHpoBaHMs. 300paxenue ¢uryp B mapamuieIbHOU
IPOCKIUHU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJd MEXAYy MpsAMBIMU B
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: NapajulesIbHBIE IIIOCKOCTH, CBOWCTBA
napajuleNbHbIX IUIOCKOCTed. IIpocTeiiiye npocTpaHCTBEHHbIE (PUIYypbl HA MIIOCKOCTH:
TeTpa’1p, NapajuIeJICIIUAIIE], TOCTPOCHUE CCUCHUM.

[leprieHIUKYJISIPHOCTh HPSAMOW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSMBbIEC NapajuleIbHbIE W NEPHNEHIAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIECHANKYJIAPHOCTH MNPSAMOU M IIJIOCKOCTH, TEOpEMa O IPSAMOM INEPHEHIUKYJAPHOU
10cKocTH. OpTOroHaNbHOE MpOEKTUpOoBaHWE. [lepneHAMKYIssp W  HAKJIOHHBIE:
pPAcCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT MPSMOU A0 IUIOCKOCTH, IPOEKLINS
burypst Ha IIJIOCKOCTb. [leprieHIUKYIISIPHOCTD IJIOCKOCTEH: IIPU3HAK
NIEPIICHINKYJIIPHOCTH JIBYX IIJIOCKOCTEN. Teopema o0 TpEX NMEepIEeHINKYIIAPAX.

VYIubl B POCTPAHCTBE: YroJI MEXKIY IPSIMOM M INUIOCKOCTBIO, IBYI'PAaHHBIA yroOJ,
JIMHEMHBIA Yroj ABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHueie yribl. CBolcCTBa
IUIOCKUX YIJIOB MHOrOrpaHHoro yria. CBOWMCTBa IUIOCKMX M JABYTPaHHBIX YIJIOB
TPEXTPaHHOIO yrJa. TeopeMbl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO YyIJIA.

MHoOrorpaHHuKu

Bunsl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpasHuka. Ilpusma: n-yronsHas npusma,
npsiMasi M HAaKJIOHHAas TpuU3Mbl, OOKOBasgs W TOJIHAS MOBEPXHOCTh IPHU3MBIL
[Tapannenenunen, npsIMOYTOJIbHBIN NTapaJUICIICIIMIIEA U €T0 CBoKcTBa. KpaTyanmue mytu
Ha TIOBEpPXHOCTHM MHoOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. IMupamuga: n-yroiapHash nupamuaa, NpaBUibHAs U YCEUEHHAS MUPAMU/IBL.
CpoiictBa pé€Gep u OOKOBBIX TpaHell mpaBuibHOW nupamuibl. [IpaBusbHBIE
MHOIOTPAaHHMKHU: TPAaBUJIbHAsE IIpU3Ma W IpaBWIbHAsg NUpPaMuIa, IpaBUIbHAs
TpeyrojbHas NUpaMUJa U MpaBUWIbHBIN TeTpasap, KyO. IlpencraBienne o mpaBUIIBHBIX
MHOTOI'PaHHMKAX: OKTa’p, NOAEKAdAP U UKOCAIP.

Bbruncienue 371€MEHTOB MHOTIOIPAaHHUKOB: pEOpa, aumaroHanu, yrisl. Ilnomans
OOKOBOI1 MOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOLIalb OCHOBAHUM,
TeopeMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON Ipu3Msl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU NPABUIIBHON NMHPAMU/IBL, TEOPEMA O IUIOLAAN YCEYEHHON MMPAMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE.  OJEMEHTbl  CHMMETPUHM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CuUMMeTpHsi B  NIpPaBWIBHOM  MHOTOIPDAaHHHUKE:  CHMMETPHS
napajuleJIenunesa, CUMMETPUs MPABWIBHBIX  NPU3M, CHUMMETPUS  NIPaBUIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE



[IoHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIC, COHANpPAaBJIEHHbIE W NPOTHUBOIOJIOKHO HAIPABJICHHbBIC
BEKTOpBl. PaBEHCTBO BEKTOPOB. JIEHMCTBUS C BEKTOpAMU: CIIO)KEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BeKTopa Ha uucio. CBoiicTBa
CJ0KeHUs1 BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha yucio. [[oHsTHE KOMILIaHApHbIE
BeKTOphl. [lpu3Hak KoMIuIaHapHOCTH TpPEX BEKTOpPOB. I[lpaBuio mnapamnenenunena.
Teopema 0 pa3iIoKEHUU BEKTOPA MO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [IpsamoyronbHas
cuctemMa KoopAauHat B mnpocTpaHcTBe. KoopauHaTel BekTtopa. CBA3b  MEXAY
KOOpPAMHATAMH BEKTOPA U KOOPAMHATAMU TOYEK. YTOJ MEXAy BeKTopamu. CKalsgpHOE
IIPOU3BEAECHUE BEKTOPOB.

11 KUIIACC

Tesa Bpalmenus

[ToHsTHSA: MIMHIIpUYECKasi TOBEPXHOCTh, KOHUYECKas OBEPXHOCTh, chepruieckas
MOBEPXHOCTh, oOOpasylomue noBepxHocTed. Tena BpauieHus: UWIUHAP, KOHYC,
yceu€HHbIH KOHYC, cdepa, map. B3aumHoe pacnonioxkeHue cdepbl U MIOCKOCTH,
KacaTelbHasl IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHWs Ha IUIOCKOCTH.
Pa3zBépTka nunuHapa n kKonyca. Cummetpust chepsl 1 mapa.

O6béM. OcHoBHBIE CBOICTBa 00BbEMOB Tel. Teopema 006 00bEME PSIMOYTOIBHOTO
napajuienenunena u cieacteus u3 He€. OObEM NpSIMOW W HAKIOHHOW MPU3MBL,
MUJINHAPA, TUpaMuIbl U KoHyca. O0BEM 1apa 1 mapoBOro CerMeHTa.

KoMOuHaruu Ten BpaieHus U MHOTOTPaHHHUKOB. [Ipu3Ma, BIiMcaHHAs B IHJIMHID,
omucaHHasi okojio nuiuHApa. Ilepecedenne chepsl M mapa ¢ MmIOCKOCThio. Kacanue
mapa 1 cdepbl MIOCKOCThIO. [IoHSTHE MHOrOrpaHHHMKa, OMHCAHHOTO OKOJIO cdepsl,
ctepsl, BIMCAaHHOW B MHOTOTPAHHUK WUJIM TEJIO BPAIICHUS.

[Inomaar NOBEPXHOCTH UIMHAPA, KOHYCa, IIomaas chepol u e€ yactei. [logodue
B npoctpaHcTBe. OTHOIIEHHE O0OBEMOB, IUIOUIAZEH MOBEPXHOCTEH MOJOOHBIX (UTYD.
[IpeoOpa3zoBanue mnomoOusa, romoreTus. PemieHne 3amady  Ha  IJIOCKOCTH €
UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue ceuyeHHil MHOTOTPAHHMKOB M TE€J BpaIEHHUS: CEUEHHUS] LUIUHIpa
(mapaJuienbHO U NEPIEHAUKYISIPHO OCH), CEYEHUs KOHYyca (TapauielibHble OCHOBAHUIO U
MPOXOJSIIME Yepe3 BEPIIMHY), CEYEHHUs Iapa, METOJbl MOCTPOEHUS CEUEHUM: METO]
CJI€Z0B, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYIIEH IITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuii HaJli BEKTOpaMu. BeKTOpHOE YMHOKEHHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOIO yMHOXEHUs. [IpsAMoyrosibHas cucrema KOOpIHMHAT B
npoctpanctBe. Koopaunatsl Bektopa. Pasnoxkenue Bektopa no 6asucy. Koopnunarho-
BEKTOPHBIA METOJI IIPY PELIEHUH TEOMETPUUECKHX 3a7aY.

JABUKeHMsSI B IPOCTPAHCTBE

JIBrkenus npoctpanctBa. OtoOpaxkenus. J{BuxkeHus u paBeHcTBO ¢duryp. O61me
CBOMCTBA JBW)KCHUH. Buabl [IBWXECHUU: TAPAJUIEIBHBIM TIEPEHOC, LEHTpalbHAas
CUMMETpHS, 3€pKalibHas CHUMMETpHUs, IMOBOPOT BOKpyr mnpsamoi. IIpeoOpazoBanus
nono6wust. [Ipsimast u cdepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O KYPCA
«T'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxkaanckoe BocIUTaHKE:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OOydYalolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUUCKOrO OOIIeCTBa, MPEJICTaBICHHE O MAaTeMaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUMN, MPOIEAYpP I'PakKIaHCKOTO
oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYro€), YMEHUE B3aUMOJIEHCTBOBATh C COLIMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHMHU € UX (PYHKLUUSAMU U HA3HAUECHUEM;

2) naTpUOTHYECKOEe BOCIIMTAHME:

c(OpPMUPOBAHHOCTb POCCUMCKOW TIpa)TaHCKOW WIAEHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HACTOSILIEMY POCCUHCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUMCKMX MaTEMAaTHMKOB U POCCUHCKOM MaTeMaTH4eCKOW IIKOJIBI,
UCIIOJIb30BAHUE 3TUX JIOCTH)KEHUH B IPYTUX HAyKaxX, TEXHOJIOTHUX, chepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JIyXOBHBIX LIEHHOCTEH POCCHICKOr0 Hapoaa, Cc(HOpMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, O3TUYECKOIO TIOBEACHMS, CBSI3aHHOTO C IPAKTUYECKUM
NPUMEHEHHUEM JIOCTHKEHUN HAayKd M JACSITEIbHOCTBIO yYEHOT0, OCO3HAHWE JUYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas O3CTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJay, PEIICHUN, pPacCyKIEHUM, BOCIPUUMYHUBOCTH K
MaTEMaTHYECKUM acCleKTaM Pa3JIMYHbIX BUI0B HCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(OpPMUPOBAHHOCTh YMEHMsI IIPUMEHATh MaTeMAaTUUYECKHUE 3HAHUS B HMHTEpecax
310pOBOTO M Oe3omacHOro oOpas3a >KHM3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pOBBIO  (340pOBOE MUTAaHUE, COAJAHCUPOBAHHBIA PpEXUM 3aHATUH U OTAbIXA,
perynspHas (u3HuecKkas aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHIX
CIIOPTUBHO-03JOPOBUTEIBHON 1€ATENBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH TPYI0JItO0Us, MHTEPEC K Pa3IHMuHbIM
chepam mpodeccHOHANIBHON JIeATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOH © €€
OPUJIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE ILIaHbl, TOTOBHOCTb U CIOCOOHOCTb K
MaTeEMaTHYECKOMY OOpa30BaHUIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUM BCEH JKU3HH,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEUIEHUM INPAKTUYECKHMX 33/a4 MATEMaTU4YeCKOU
HaIpPaBJICHHOCTH;

7) 3ko10rMYecKOe BOCIIMTAHME:

c(OpPMUPOBAHHOCTb JKOJIOTMYECKON KYyJIbTYpbl, IOHUMAHUE BIMSHUS COLMAJIBHO-
HIKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJIHON M COLMATIBHON Cpefibl, OCO3HAHUE
rJI00abHOTO  XapaKTepa 3KOJOTHYECKHX NpoOsieM, OpHEHTalusi Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHWM JUIs pelieHus 3a7ad B O0JAacTH OKpYKAIOIIEW Cpelsbl,
IUTAHUPOBAHKUE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEJCTBUH MJISi OKpPY)Karomien
Cpenbl;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIICCTBEHHOW MPAKTUKH, TOHUMAaHWE MATEeMaTHYECKOW HAyKHd Kak
chepsl 4eTTOBEYECKON ESITEIIbHOCTH, TANOB €€ Pa3BUTUSA U 3HAYMMOCTH JIJIST PA3BUTHS
UMBWIN3ALNY, OBJIAJICHUE S3bIKOM MATEMATHKU M MaTEMaTUYECKOW KyJIbTYypOW Kak
CPEACTBOM  [O3HAaHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBISTH  IMPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIIbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITH M XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKM MaTEMAaTUYECKHX
00BEKTOB, MOHATUH, OTHOLICHUN MEXAYy MOHATUSIMH, (HOPMYIUPOBATH OIpEAeSICHUs
NOHSTUH, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KJiIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHS U CPABHEHM S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH U MPEOOPA30BbIBATH CYXKJICHUS: YTBEPIUTEIbHbBIC
U OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIE,

BBISIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTHBOPEUHS B
dakTax, MAaHHBIX, HAONIOJCHUAX U YTBEPXKICHUAX, TNpeIaraTb KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JieNnaTh  BBIBOJABI C  HCHOJb30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKJIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIBHO JOKAa3aTeJIbCTBA MAaTEMaTHYECKUX YTBEPKACHUN
(mpsiMble ¥ OT NPOTHUBHOIO), BBICTPAMBATH APIYMEHTAlLIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJE€HUS U BBIBOJIbL;

BBIOMpATh CIOCO0 pelleHusl yueOHOM 3a/lauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh Haubosiee MOAXOAUIUMN C YUETOM CaMOCTOSITENbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:

UCIIOJIb30BaTh  BONPOCHI KaK  HCCIEOBATEIbCKUNA WHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BONPOCHL, (UKCHUPYIOLIUE MPOTHBOpPEUHE, MpoOIeMy, yCTaHABIUBAThH
HCKOMOE€ U JIaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, UCCIIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SBJICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOSITeNIbHO  (popMysupoBaTh 00O0OIIEHUS ¥ BBIBOABI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYyUEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

IPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TMIpoliecca, a TakKe BBIJIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISATH 1€(PUIUTHI HH(GOPMAIINK, JaHHBIX, HEOOXOJUMBIX JIJIs OTBETA Ha BOIIPOC
U I pelIeHUs 3a/1a4H;



BBIOMpaTh MHGPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTH3UPOBaTh M HHTEPIPETHPOBATh MH(OPMAIMIO PA3IMYHBIX BHUIOB U (HopMm
IpEe/ICTaBICHHUS,

CTPYKTYypUpOBaTh HHGOpPMAIUIO, TMPEACTABIATh €€ B pasIU4HbIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATh HAAEKHOCTh MH(OpPMALMM IO CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepPcaIbHble YueOHbIe JelCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXICHHS B COOTBETCTBHUM C YCIOBHSIMU H
HeJsIMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy pPEeIICHUs 3aJauyd, KOMMEHTHPOBATh
MOJTyYCHHBIHN pe3ysbTar;

B Xoae OOCYXAEHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, perraeMoil 3aJa4yu, BHICKA3bIBATh HJIEH, HALIEJICHHBIE HA IMOWCK pEIICHUS,
COMOCTABJISITH CBOU CYXKIEHHS C CYXIEGHUSMU JPYIHMX YYaCTHHUKOB JHAJIOTa,
oOHapyXUBaTh pa3jIMuue U CXOJICTBO MO3MUIMI, B KOPPEKTHOH (hopme GopMynupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

NOPEJCTaBIsITh PE3yJbTaThl pPEIICHUS 3a7aud, SKCIEPUMEHTa, HCCIEeI0BaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS C y4€TOM 3ajad
pe3eHTald U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBHA

Camoopranusanus:

COCTaBJIAITh IUIAH, AITOPUTM pEIIEHUs 3aJadyM, BBIOMPATh CIOCOO pEHIEHMs C
y4€TOM MMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BApUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/IeTh HaBBIKAMU I103HABATEJIBHOW pe(IEKCUM KaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTEIbHBIX IPOIECCOB, HUX pE3yJIbTaTOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKHU, CAMOKOHTPOJII MpoLecca M pe3ysibTara PEIICHUs MaTeMaTH4eCKOU
3a/1a4y;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPM DPELICHUH 337a4H,
BHOCUTb KOPPEKTHBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE pE3y/ibTaTa IEIU U YCIOBHUSIM, OOBSCHATH HPUYUHBI
JOCTUKEHUS WM HEAOCTUXKEHUS PE3YJIbTaTOB AESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEIBHOCTD:

INOHMMATh U HUCIO0JIb30BaTh IPEUMYIIECTBA KOMAHIHOM U NHIUBUIYaIbHOU PabOThI
OpU pElIeHHH Yy4yeOHBIX 3a7ady, MPUHUMATh 1€JIb COBMECTHON JESTENBbHOCTH,
IUIAHUPOBAaTh OpPraHMU3AlMI0 COBMECTHOW padoThl, paclpenensTh BHIbI  padoT,
JIOTOBapUBaThCsA, OO0CYXKJaTh Mpolecc M pe3yapTaT padoThl, 00001aTh MHEHUS
HECKOJIbKHX JIFOICH;



y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCykAeHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBD» U UHBIC), BBIIIOJHATH CBOIO 4acTh PabOTHl M KOOPJAMHUPOBATH CBOU
JEUCTBUS C APYTHUMH YJIC€HAMU KOMaHIbI, OTICHMBATh Kau4e€CTBO CBOETO BKJIAJA B OOITUI
MPOIYKT IO KPUTEPUIM, CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca o0y4aromuiics HayIuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHIMH CTEPEOMETPHUM IPH PEIICHUU
3a]1a4 U IPOBEJCHIUH MaTeMaTHYECKIX PACCYKICHUM;

OPUMEHATh AKCHOMBI CTEPEOMETPUH M CIEJACTBUS W3 HUX NpPU PEIICHUU
reOMEeTPUUECKUX 3a/1a4;

KJaccu(UIUpoBaTh B3aMMHOE PACIONOKEHHE TMPSIMBIX B TMPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH HMOHATUSMH, CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE:
MEXy IPSIMBIMH B IPOCTPAHCTBE, MEKIY IPSIMOM U TIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOT PAaHHUKAMU;
cBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUpaMu/a,
IPSIMOYTOJIBHBIN Mapaiesnenume, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIACCU(PUKAIIUY;
CBOOOJHO ONEPHUPOBATh MOHATUAMHU, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITMIOJHATh MapajieNibHOE, IEHTPaIbHOE M OPTOTOHAIBLHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BBITIOJIHATH U300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTH CEYECHHS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATh IUIOIIAAM IIOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MUPaMUia),
reOMETPHUECKUX TeJI C MPUMEHEHUEM (OpMYII;

CBOOOJIHO OTIEPUPOBATH MOHATHSAMH: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPBHI;

CBOOOJHO ONEpPUPOBATh MOHITUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBUS Ha/l BEKTOPaMH;

peliaTh 3aJa41 Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLLEHUI 1 HAXOXKICHHE
T€OMETPUUECKUX BEJIMYMH, MPHUMEHSSI HM3BECTHBIE METOAbl MpPH PELICHUH
MaTeMaTHYECKUX 3aa4 MOBBIIICHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;
OpPUMEHSATh ~ MPOCTEHIINE  MPOrpaMMHBIE  CpPelICTBA U DIEKTPOHHO-
KOMMYHUKAI[IOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa3OBBIBATh W  HHTEPIPETUPOBATH  HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKAX;

OPUMEHSTh TOJIY4YEeHHBIE 3HAHMS Ha IMPAKTHKE: CpPAaBHUBATh M aHAIU3UPOBAThH
peaspHbIE CUTyallMH, MPUMEHSATh H3y4YCHHBIC TMOHSATHS B Ipolecce IOuCKa
pellieHusT MaTeMaTH4ecKH CGOpMYyJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBAThH
pealibHbIe CUTYaIlH Ha SA3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJIEIH C



UCIIOJIb30BAHUEM TE€OMETPUYECKUX IMOHSATUH M TEOopeM, ammapara aiareopbl,
pelaTe MPaKTUYECKUE 3a1a4M, CBSA3aHHBIC C HAXOXICHUEM TI€OMETPUYECKUX
BEJINYMH;

UMETh TpEACTaBICHUS OO0 OCHOBHBIX OJTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOW yacTu (hyHIaMEHTA Pa3BUTHS TEXHOJIOTHHA.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:

CBOOOZHO OMNEpUPOBATH TMOHSATHUSIMHU, CBSI3AaHHBIMH C  IWJIMHIPUYECKOM,
KOHUYECKOU U CPEepUIECKOM MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;
ONEepUpPOBATh MOHSATUSMHU, CBSI3aHHBIMU C TEJaMU BpALIEHUS: LMIMHIPOM,
KOHYCOM, c(hepoit u 1mapom;

pacro3HaBaTh Teja BpailleHus (IUIUHIP, KOHYC, cepa u map) u OOBSICHATH
CHOCOOBI MOJTYYEHHU TEJ BpAILICHHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOIOTPAHHUKOB M TE€J BpalleHUs, 00bEMBI U
IUIONIA/IA TTOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BPAILIEHUS, T€OMETPUUECKUX
TEJ ¢ IPUMEHEHUEM (HOpPMYIL;

CBOOOJHO ONEpUPOBATh MOHATHUSAMH, CBSI3aHHBIMH C KOMOMHALMSIMH Tel
BpalieHNUs] W MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIIMCAaHHBIH B cdepy u
OMMCAaHHBIN OKOJI0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS;

BBIUMCIISATH COOTHOILICHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH U 00bEMaMu
IIOI00OHBIX TEN;

U300pakaTh U3ydaembie (PUTYphI, BBIIOJHATH (BRIHOCHBIE) MJIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BHJ CBEpXY, COOKY, CHHU3Y, CTPOUTH
CEYEHUS TEJ BpaLlCHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH W  NPEOOpPa3OBBIBATH  HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTaBICHHYIO Ha YepTexax
U PUCYHKAX;

CBOOOHO OTEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOIl cUCTEME KOOPAMHAT;

peliaTth TeOMETPUYECKUE 3a7aud Ha BBIYUCIICHHWE YTJIOB MEXAY NPAMBIMU H
IUIOCKOCTSIMH, BBIUMCICHHE PACCTOSIHUM OT TOYKM 10 IUIOCKOCTH, B LIEJIOM, HA
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPH PEIICHUN;

CBOOOJTHO  OMepUpoBaTh TMOHSATUSMH, CBSI3AHHBIMA C  JIBIDKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHHUI;

BBINIOJIHATHh U300paKeHUs] MHOTOI'PAHHUKOB U TeJl BpalleHUs IPU MMapajlieIbHOM
nepeHoce, eHTPaTbHONM CHUMMETpPUHU, 3€PKaJIbHOM CHMMETPHUH, MPHU MOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus MOA00uS;

CTPOUTHb CEUEHUS MHOTOTPAHHMKOB U TEJl BpalllCHHs: CEYEHUS UMIUHApPA
(mapaJyienbHO W TEPIEHIUKYJSIPHO OCH), CEUYEHHUs KOHyca (mapaijieiabHbIe
OCHOBAHUIO U MPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS 1Iapa;

UCIIONIb30BaTh  METOJbl TOCTPOCHUS CEUYCHHUH: METOJl CJIEJOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIEeH MI0CKOCTH;
JI0Ka3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;



OPUMEHATh F€OMETpPUUYECKHE (DAKThI AJI PELICHUS CTEPEOMETPUUYECKUX 3azad,
IIPEAIIOJIATAOIIMX HECKOJIBKO IIAaroB PELICHHs, €CJIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM M HEABHOMU (hopMme;

pemarh 3a1a4M Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUNA U HAXOKICHHE
r€OMETPUYECKUX BEIINYMH;

IPUMEHSTh IPOTPAMMHBIE CPEACTBA M DAJIEKTPOHHO-KOMMYHHKALMOHHBIE
CHUCTEMBI IIPY PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSTH IIOJYYCHHBIE 3HAHMS Ha IPAKTUKE: CPABHUBAThH, aHAIM3UPOBATH U
OLICHUBATh peajbHbIE CUTYallUH, NPUMEHATh W3YyYCHHBIC IIOHATHSA, TEOPEMBI,
CBOIICTBa B Ipoliecce INOMCKAa PELIEHHs MaTeMaTH4eCKH C()OpMYIHMpOBaHHOU
npo0JieMbl, MOJEJINPOBATh peEalbHbIE CUTyallud Ha S3bIKE TI'EOMETPHH,
UCCJIENOBATh IIOCTPOCHHBIE MOJENM C HCIHOJIB30BAHUEM T'E€OMETPUUYECKUX
HNOHATUA M TEOpeM, ammapara ajireOpbl, pemarb MNOPAaKTUYECKUE 3a/aud,
CBSA3aHHBIC C HAXO0XKJICHUEM I€OMETPUUECKUX BEJINYMH;

UMETh TMpPEACTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTu (pyHJaMEHTa PAa3BUTHS TEXHOIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbI Bceero Kontpoabnbie  IIpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypee
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHoOe pacnionoxeHue npsiMbIxX B 6 1
MIPOCTPAHCTBE
3 [TapayuieapHOCTB IPSIMBIX U IVIOCKOCTEH B ]
MIPOCTPAHCTBE
4 HepHeH,HI/IIEyJ'ISIpHOCTI) NPSIMBIX U 25
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTibl ¥ paccTOSIHUA 16 1
6 MHOrorpaHHuK" 7 1
7 BexkTtops! B ipocTpaHcTBE 12
] HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3ALINAA 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne ni/n HpOrPAMMEL pa Beero KonTpoabusbie IIpakTuueckue f)lépg)f OBAT e.])ILHbI e
padoThI padoThI pecype
1 AHaJIMTHYECKAst TEOMETPUS 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
CUCTEMaTHU3allusl 3HAHUI
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHust 5 1
7 [ToBTOpeHME, O606H.I€HI:I€ " 17 )
CUCTeMaTH3alusl 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoJsanuecTBo 4acoB DIeKTPOHHBIE
Ne KonTpoJn ara uudgposbie
n/n Tewa ypoxa Beer HbIe P Hpakrutec fa[syqennﬂ Oﬁl?LI;OBaTeJILHbIe
0 paGoTEI KHe padoThbl pecypebi
1 OcHOBHBIE TpaBUIIa N300pAKEHNUS HA PUCYHKE TIIOCKOCTH, 1
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[TonsTHs cTepeoMeTpur: TOUKA, MPsiMasi, INTOCKOCTb,
) npoctpancTBo. OCHOBHBIE ITPaBUJIA U300pAKEHUS HA PUCYHKE 1
IJIOCKOCTH, MAapaJIICNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 [TonsTHS: NEepeceKaroLuecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh; MOJTYIIPOCTPAHCTBO
4 [TonsTHS: NEepeceKaroLuecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh; MOJTYIIPOCTPAHCTBO
5 MHororpaHHuKH, H300paKEHHUE MPOCTEHIITIX 1
IPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIUX O0BEKTOB
6 MHororpaHHuKH, H300paKeHHE TPOCTEUIITNX 1
MIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOMUX O0BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TIEPBbHIE CIEACTBUS U3 HUX.
9 CriocoOblI 3a1aHus MIPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH
N300pakeHne ceueHuil nmupamMusl, Kyoa v mpu3Mbl, KOTOpBIE
10 MPOXOAAT uepes ux péopa. M3o0pakeHnue nepeceycHus 1
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CeueHUM pa3HbIMU I[BETaMH
N3o0pakeHne ceueHnii mapaMuibl, Ky0a U IPU3MbI, KOTOPhIE
11 MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecevueHus 1
MOJYYEHHBIX IUIOCKOCTEN. PackpammBane moCTPOSHHBIX
CeUeHUH pa3HBIMU I[BETAMU
12 N300pakeHne ceueHuil nmupamMuisl, Kyda v mpu3Mbl, KOTOPBIE 1




MPOXOIAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
MOJIYYEHHBIX TUIOCKOCTEH. PackparmBanme mocTpoOeHHBIX
ceueHuu PAa3HbBIMH IBECTAMU

13

N300pakenne ceueHuil mupaMusl, Kyda v mpu3Mbl, KOTOPBIE
MPOXOAAT uepes ux péopa. M3o0pakeHnue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpaiyBaHue MOCTPOEHHBIX
CCUCHUH pPa3HBIMU IIBETAMHU

14

Merton cnenoB 1uisi HOCTPOCHUST CEUECHMIT

15

Merton cnenoB s nOoCTpoeHus ceueHnil. CBoiicTBa
[IEPECCUCHU N IPSIMBIX U IUIOCKOCTEH

16

Merton cnenoB 1uis noCcTpoeHus ceueHnil. CBoiicTBa
IIEPECCYCHU N IPSIMBIX U IUIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

18

[TocTpoenue ceueHuil B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

19

[TocTpoenue ceueHuit B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuit B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpun: Teopema o MPONMOPIHUOHATIBHBIX
orpeskax. Ilogobue TpeyroJsHUKOB

22

[ToBropenue nnanumerpun: Teopema Menenas. Pacuers! B
CEYECHMAX Ha BBIHOCHBIX yepTexkax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonrtponbHast pabora "Akcuomsl crepeomerpun. Ceuenus'

24

B3auMHoe pacnonoxxeHue npsMbix B TPOCTPAHCTBE.
CxkpemuBatomuecs npsiMbie. [Ipu3Haku CKpeImnBarOmMXCst
npsMbIX. [TapamienbHble IpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUHU U €IMHCTBEHHOCTH IIPSIMOM
MapajieIbHON JAHHOW MPSAMOM, MPOXOASIIEH Yepe3 TOUKY




IIPOCTPAHCTBA U HE JIeXKAallleW Ha JaHHOU npsiMoii. JlemMma o
IIEPECEYCHUH NMAPAJUIENBHBIX MPSIMBIX TNIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsAMBIX. Teopema o TpEx
napajuieJIbHbIX NPsAMBIX. TeopeMa O CKpelMBaIOIINXCst
MPSIMBIX

27

[TapannensHOe npoekTpoBaHre. OCHOBHBIE CBOKMCTBA
MapajuIebHOTO MPOSKTUPOBaHUS. M300paskeHne pa3HbIX
¢buryp B napauienbHON IPOEKINUN

28

[lenTpanibHas npoeKiusa. Yoy ¢ COHaNnpaBICHHBIMU
CTOpOHAMU. YTOJ MEXAY IPSIMBIMU

29

3amauy Ha JI0Ka3aTeIbCTBO M MCCIICIOBAHNE, CBSI3aHHBIC C
PaCIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD MPSMOM U IUIOCKOCTHU B
npocTtpaHcTBe. [[pu3Hak mapanaeabHOCTH NPSIMO 1
m1ockocTd. CBOMCTBA MapajIeIbHOCTH MIPSIMON U TNIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIIEHNE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C IAPAIEIIBHOCTBIO MIPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO MPSMYIO
Ha YepTEeXKe U MapajljIeIbHOr0 Apyrou npsimoit. Pacuér
OTHOIIEHUN

33

HapaHHeJIBHaH MMpoCKIMA, MPUMCHCHUC AJId MOCTPOCHU A
cedeHuil Kkyda u mapamienenumnena. CBoiicTBa
[apaJuIeNIeNUuIeNa U IPU3MBL

34

[Tapannensubie iockocTu. [Ipu3Haku napaenbHOCTH IBYX
IJIOCKOCTEN

35

Teopema 0 napajuieIbHOCTH U €AUHCTBEHHOCTH IUIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, HE TPUHAIIEKAILYIO TaHHOMN
IINIOCKOCTHU U CIICACTBHUA U3 Heé

36

CaoiicTBa napauieiabHbIX INIOCKOCTEN: O MApaIIENbHOCTH
IPSIMBIX MIEPECEUCHNUS IIPH NIEPECEUCHUH IBYX MTapaJlJICIIbHBIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa mapanienbHbIX IIIOCKOCTEH: 00 OTpe3Kax
HapajuIeNIbHBIX MPSAMBIX, 3aKIIIOYEHHBIX MEXKIY
napaJijiCJIbHbIMH IIJIOCKOCTAMMU, O IICPECCUHCHUN HpHMOﬁ C




ABYMS TTApaJIJICIIbHBIMUA INIOCKOCTAMUA

38 [ToBTropenue: Teopema [Tugaropa Ha miIocKocTH

39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TPEYroJIbHUKA

40 CBoiicTBa Ky0a U MIPSIMOYTOJIFHOTO TapaJijIesIeIHIIeIa

41 Brruucnienue JUiiH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM
napajuieJenumnene

42 [lepieHAMKYASIPHOCTH np;IMoZ“I U rockoctu. [Ipuznak
NEPIEHIUKYJIIPHOCTH IPSIMON U IUNIOCKOCTH

43 [lepneHqUKyYISPHOCTD HpﬂMOfI u mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IPSIMOM M TNIOCKOCTH
Teopema o CylIeCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOM,

44 MPOXOSIIEH Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTn U NepneHIuKyYISPHbIE UM MPSIMBIE B
MHOTOTpaHHUKAaX

46 [I1nockocTH ¥ EpNEHANKYISPHBIE UM IIPSIMBIE B
MHOT'OTPaHHUKAX

47 Ilepnennukynsap u HaknoHHas. [locTpoeHue neprneHuKysapa
13 TOYKH HA MPSMYIO

48 [lepnenaukynsap u HaknoHHas. [locTpoenne neprneHIuKyspa
13 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx meprneHANKYIspax (mpsiMas U oOpaTHas)

50 Teopema o Tpéx meprneHANKYIspax (mpsiMas U oOpaTHast)

51 YTroi Mexay CKpeIUBAIOIIUMUCS PSMBIMU

57 [Touck nepreHIMKyIsspHBIX OpAMBIX C OMOIIBIO
NEPIEHIUKYJISPHBIX IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 ITocTpoenue ceueHni Ky6a,u IIPU3MBI, IPABUIBHOU ITMPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOM MPOEKIINH

55 [Toctpoenue ceuenunit Ky6a,v MPU3MBbI, TPAaBUIbHOW MUPaMU/IbI
C IIOMOILBIO OPTOrOHAIBHON IPOEKLIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.

[IimockocTn cUMMETpHUI B MHOTOTPaHHUKAX




[Ipu3Hak nepneHauKyJIApHOCTH IPSAMOM U INIOCKOCTH KaK

>7 CJIEJICTBHE CHMMETPHUH

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacu€T pacCTOSIHHUI OT TOUKHU
710 IIJIOCKOCTH

59 IIpaBuibHBIE MHOTOIPAaHHUKU. Pacy€T paccTOSHUN OT TOYKH
710 TNTIOCKOCTHU

60 Crioco0bl OMMyCTUTh NIEPTICH MK YILAPEL: CHMMETPHS, CIBHAT
TOYKH I10 NapauieIbHONW IpsIMON

61 CaBur 1o HenapasuieIbHON TPSIMOW, U3MEHEHUE PACCTOSTHUM

62 KOHTponLHvaﬂ paborta "BSaI/Il\'/'IHOG pPacIoIOkKEHUE MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE
IToBTOpEHME: Yroa MKy NPSIMBIMU Ha MIOCKOCTH,

63 TPUTOHOMETPHS B TPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64 IToBTOpEHME: YrOa MEXAY CKPEIUBAOIIMMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65 ['eomeTprueckne METObI BBIYMCIIEHUS yrila MEXIY IPSIMbIMU
B MHOTOTpaHHUKAX

66 JIByrpanHbIil yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO
yria

67 IlepnenqukynsapHsie ILIOCKOCTH. CBolicTBa B3aMHO
MEPIEHIUKYISIPHBIX INIOCKOCTEN
[Ipu3Hak nepneHIuKyJISIPHOCTH MIJIOCKOCTEH; Teopema o

68 IIPSIMOM IIEPECEUEHMS IBYX IIJIOCKOCTEHN MEPIEHINKYISIPHBIX
TPEThEH MIIOCKOCTH

69 pr[vMoyl"OJ'II)HHﬁ napajuiesenumnes]; Kyo; u3MepeHus,
CBOMCTBA MIPSIMOYTOJIbHOTO NapaJljiesienuneaa

70 Teopema o ZMArOHaIH NPAMOYTOLHOTO Hapajliesenuiena u
CJIEJICTBHE U3 HEE

7 CrepeomeTpryuecKue U NPUKIaJAHbIE 3a/1a4U, CBA3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IMIPSIMBIX M INIOCKOCTU

7 [ToBTOpEHME: CKpemMBarOIKecs MpsMbIe, TapAJIICIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpPaHHMKAX

73 [Tapa napayienbHbIX IIOCKOCTEH HAa CKPEIUBAIOIINXCS

MPSIMBIX, PACCTOSIHUE MEX]TY CKPEIIUBAIOIIMMUCS MPSIMBIMH B




IIPOCTBIX CUTYaLUsIX

PaccTosiHMe OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMO

74 1
JI0 TUIOCKOCTHU

75 Brruuciienne paccTosSHUI MEXTY CerH_II/I]E»aIOHII/IMI/ICSI 1
IPSIMBIMHU C TIOMOILBIO NEPIEHANKYISIPHON INIOCKOCTH
TpéxrpaHHblil yroj, HEPaBEHCTBA AJI TPEXTPAHHBIX YIJIOB.

76 Teopema ITudaropa, TeoOpeMbl KOCHHYCOB U CUHYCOB JIJIS 1
TPEXTPAHHOTIO yria

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAE3NUECKIE INHUN 1
Ha 3emie

78 KonrtponbHast pabota "Yrisl U paccTostHUS" 1

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U €T0 3JEMEHTHI" 1

80 ITupamupa. Buael nupamun. [IpaBunbsHas nupamuna 1

81 IIpusma. IIpsamas u HaknoHHas npusMsl. [IpaBuiibHas npusma 1

]2 [IpsiMo#t napaenenunes, NpsMOoyrobHbIN ITapajuIeIeuIeT, 1
Ky0

83 Brinyxiible MHOrorpasHuku. Teopema Oitnepa 1

’4 Brinyxiible MHOrorpanHuku. Teopema Oinepa. [IpaBuibHbie 1
Y NIOJIyIIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbnas pabora "MHuororpaHHUKH" 1

86 [ToHsiTue BeKTOpa Ha MJIOCKOCTU U B TPOCTPAHCTBE 1

87 CymMmma BEKTOPOB 1

88 Pa3HocTh BEeKTOpOB 1

89 [IpaBuno mapasenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 PaSJIO)IieHI/IG BEKTOpa 110 0a3zucy TpEX BEKTOPOB, HE JISKALTHX 1
B OJHOM INIOCKOCTH

92 CxanspHoe Npou3BEICHNE 1

93 Brruuciienne yria Mex1y BEKTOpaMy B IPOCTPAHCTBE 1

94 [Ipocreitmune 3agauu ¢ BEKTOpaMu 1

95 [Ipocreiimune 3agauu ¢ BEKTOpaMu 1

96 [Ipocreiimune 3aga4u ¢ BEKTOpaMU 1

97 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1




98 O06001IeHNEe U CUCTEMAaTU3aIMs 3HAHUH 1
99 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 1
100 HToroBasi KOHTpOJIbHAs paboTa 1
101 HToroBasi KOHTpOJIbHAs paboTa 1
102 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KITACC

KonuyectBo yacoB JJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero EI())IIZTPOJIB Hpaxruec fa[syqennﬂ Eﬁ[?:ll;OBaTe.ﬂbH
padoThI kue padoTsI ble pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B |
npocTpaHcTBe"
2 IToTOpenue Tembl "CkansipHoe Tpou3BeAeHUE BEKTOPOB" 1
3 [ToBTOpeHue Temb! "Boruncienue yriia Mexay BEKTOpaMu B 1
npocTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, TPOXOIAIICH yepe3 1
JIBE€ TOUKHU"
5 YpaBHEHHE IOCKOCTH, HOPMaJjlb, ypaBHEHHE INIOCKOCTH B 1
OTpe3Kax
6 VYpaBHeHMe MJI0CKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTH B 1
OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOTPaMMHUPOBAHUE 1
9 JIuHeitHbIe HEpaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE 1
10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay IpsSMbIMU B 1
MHOTOI'PaHHHUKAX
1 AHaNMTAYECKHE METO/IbI pacyéTa yriia MeKy MIOCKOCTSMH B 1
MHOTOTpaHHHKaX
12 dopmylia pacCTOSIHUA OT TOYKHU JI0 TIIOCKOCTH B KOOPJIMHATAX 1
13 Haxoxxnenne paccTosTHUN OT TOYKHU JI0 TUTIOCKOCTH B KyOe 1
14 Haxomz[eHIEe pacCTOSIHUM OT TOYKH JI0 TJIOCKOCTH B 1
MpaBUIILHON MUpaMUIe
15 KonTtponbHast pabora "AHanuTudeckas reomeTpus” 1 1
16 CedeHuss MHOTOIPaHHUKOB: CTAHIAPTHBIE MHOTOIPaHHUKHU 1
17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEA0B 1
13 CeueHust MHOTOTPAHHUKOB: CTAHAAPTHBIE MIIOCKOCTH, 1
NepeCceueHMs MPSIMBIX U TJIOCKOCTEH
19 [TapannenpHble MPSAMBIE U IUIOCKOCTU: MAPAIIJIETbHBIE 1




CCUCHUA

20 [TapamienpHbIE NpsIMBIE U IIJIOCKOCTH: PACYET OTHOLIECHUN

71 [MapannenbHble TPSMbIEC U TUIOCKOCTH: YTIIBI MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU
[leprienquKyNApHBIE MPSIMbIE U TUIOCKOCTH: CTaHAAPTHBIE

22 napsl NEPIEHIUKYISIPHBIX IUIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

73 [eprienAuKynApHBIE IPSIMBIE U MIJIOCKOCTU: TEOPEMA O TpeX
NEePIeHIUKYIIsIpax

24 [leprienquKyIApHBIE TPSIMbIE U TUIOCKOCTH: BHIYUCICHUS
JUIMH B MHOTOTPaHHUKAX

75 [ToBTOpeHue: moma M MHOTOYTrOJIbHUKOB, (POPMYJIIBI JJIst
TJI0IIAJEH, COOOpaKEHUSI IO I00Ms

2 [ToBTOpEHME: MIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIIBI JIJIs
IomIael, cooopakeHus moa00us

27 [ToBTOpeHue: mioma M MHOTOYTOJIbHUKOB, (POPMYJIIBI JJIst
TJI0IAEH, COOOpaKEHUSI TTO100Ms

28 [Imomaan ceyeHnii MHOTOrPaHHUKOB: TUIOIIATU
NIOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKEeHUs TOJ00HS

29 [Imomaan cedyeHnii MHOTOIPaHHUKOB: TUIOIIATU
NIOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKEeHUs TTOJ00HS

30 KontponsHas pabora ”H01'3‘T0peHHe: MHOTOTpaHHMKH,
CEUeHHs MHOTOTPaHHUKOB

31 O06BEM Tema. O0BeM IPSIMOYTOJILHOTO TTapajlieenuIe/1a

3 3amaun 00 yaBoeHHH Ky0Oa, 0 KBapaType Ky0a; 0 TPUCEKITUN
yria

33 CrepeoMeTpruecKue 3aa4u, CBI3aHHbBIE C 00bEMOM
IPSIMOYTOJIBHOTO TIapasuiesienunesia

34 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C BRIYUCICHUEM 00BEMaA
IPSIMOYTOJIBHOTO TIapasuiesienunesia

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHuuecKkre 3aaui, CBI3aHHbBIE C BHIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [IpukiiagHble 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI PU3MBI




Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPECIEHHOTO

38 N .
uHTerpasa. O6bEM HaKJIOHHOM MPU3MBI

39 Brruucnenue o0EMOB TEJ C ITOMOIIIBIO OMPEACIEHHOTO
uHTerpana. O0bEM nupamMusl

40 ®opmyna o6bpéMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMUL
¢ 00ITUM yTIIOM

41 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB THPAMUL]
¢ 00LIUM YTIIOM

47 CTGpGOMe:l:pI/I‘IeCKI/Ie 3a/1a4M, CBA3aHHbIE C 00bEMaMHU
HAKJIOHHOM MPU3MBI

43 CrepeoMeTpruecKue 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu
MUPAMU/IBI

44 [Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten'", CBA3aHHBIC C
00BEMOM HAKIIOHHOM MTPU3MBI

45 [Mpuknanueie 3aaaun o Teme "OObEMBI T, CBSI3aHHBIE C
00BEMOM TTHPAMUIBI

46 [Ipumenenue 06bEMOB. Brruucienue paccTossHust 10
MJIOCKOCTH

47 KonTtponbHas padora "O6bEM MHOTOrpaHHHUKA"

48 HI/IJ‘II/IH,Z[pI/I‘IeCKafI MOBEPXHOCTh, 00pa3yrolue
HUAJIUHIPUYECKONU MOBEPXHOCTH

49 Humunap. Hpsmont kpyroout nunuHap. 1lnomans
MOBEPXHOCTH IIMJIMHIPA

50 KoHnueckasi moBepXHOCTh, 00pa3yronne KOHUIECKOU
nosepxHoctu. Konyc

51 CeueHune KOHYca MIIOCKOCTBIO, MApaJLIEIbHOMN MIOCKOCTH
OCHOBaHUS

57 VYceu€nnslii konyc. M3o00pakeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM MOBEPXHOCTH
KOHYyca

54 [Tnomaae GOKOBOM MOBEPXHOCTH U MOTHON TOBEPXHOCTH
KOHYca

55 CrepeoMeTprUeCKHE 3a/1a4d Ha JI0Ka3aTeIbCTBO U




BBIYUCJICHUC, TIOCTPOCHUCM cedyeHU nujinHapa, KOHyca

CrepeoMeTpHuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U

>6 BBIUMCJIEHHE, TOCTPOCHUEM CEeUEeHUH IIMINHIpA, KOHYyca !

57 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C ITUITUHIPOM 1

58 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C [TUITUHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdeps! u mapa c mrockocThio. Kacanue mapa u 1
chepsl II0CKOCTHI0. Bua u n300paxenue mapa

61 [Tepeceuenue chepsl u mapa c mockoctbio. Kacanue mapa u 1
cdepsl TNIOCKOCThI0. Bua u n3o0paxenue mapa

62 VYpasaenue chepsl. [Inomane chepsl u e€ yacteit 1

63 Cummerpus cdepsl 1 mapa 1
CrepeomeTpuueckue 3aa4 Ha 10Ka3aTeIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(pepoit U Iapom, MOCTPOCHUEM 1
UX CEYEHUM MIOCKOCTBIO
CrepeoMeTpHuuecKkre 3aJaui Ha J10Ka3aTebCTBO U

65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHHEM 1
UX CEYECHH IIOCKOCTHIO

66 [TpuknagHbie 3a1a9u, CBSI3aHHbBIE CO c(hepoit U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha MJIIOCKOCTH, BHIYUCICHUS B 1
OKPYKHOCTH, CTaHJJAPTHBIC MOT00MS

68 Paznuunble KOMOWHAIMK TeJ BPAIEHUs 1 MHOTOTPAaHHUKOB 1

69 3anaun o reme "Tena ¥ MOBEPXHOCTH BpallleHUs" 1

70 3agauu 1o Teme "Tena 1 TOBEpXHOCTU BpallieHUs " 1

71 KonTtposbHas padota "Tena v mOBEpXHOCTH BpamieHUs " 1

72 O06BEM munuHApa. Teopema 06 00bEME MPSIMOTO MUITHHAPA 1

73 Brruncienue o0EMOB TEJ C ITOMOIIBIO OMPEACIEHHOTO 1
uHTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM M MOIHOM MOBEPXHOCTH KOHYCA 1

75 CrepeomeTrpuueckue 3aJ1auu, CBI3aHHbIE C BHIYMCICHHEM 1
00BEMOB IMIIMHIpa, KOHYCa

76 HpI/IKJIaI[HBIGEaI[anI/I 1o Teme "OOBEMBI U TUIOIAAN 1
MOBEPXHOCTEH Tell

77 O05BEM mrapa u mapoBoro cektopa. Teopema 06 00bEMe 1




mapa. [lnomans chepsl. CrepeomeTpruecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BbEMOB I1apa, apoBOro
CerMEHTa U IApOBOI'0 CEKTOpa

[Mpuknanueie 3aaaun o Teme "OO0bEMBI TN, CBS3aHHBIE C

78 00bEMOM 11apa U 1I0Ima b0 chepbl. COOTHOIICHUS MEXKTY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX TE
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa ipu

79 nogo6uun. CTepeoMeTpuIeCcKHe 3aa4u, CBI3aHHbBIC C
BBIUKCIICHHEM 00BEMOB TEll U TUIOMIA/IEH TOBEPXHOCTEH

20 KonTtponbhas padora "[1nomanm moBepXHOCTH U 00BEMBI
KpyIJibIX Ten"

31 JBmxenus npocrpancTBa. OTobpaxkenus. JBuxenus u
paBeHCTBO (puryp. OOmIMe CBONCTBA TBUKCHUM
Buapl nBukeHmil: napamuienbHbIA IEPEHOC, EHTPaIbHAS

82 CUMMETpHUs, 36pKaJIbHasi CAMMETPHS, IIOBOPOT BOKPYT
MIPAMO

83 [TpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa

84 ['eomeTpuyeckue 3a1a4d Ha IPUMEHEHUE ABUKECHUS

85 KonTponbhast pabota "BekTops! B mpocTpancTse”
O6o06matomee moBTopeHue 11 MOHATHI 1 METOIOB Kypca
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"BekTops! B IpocTpaHcTBe"

O6o6maromee nopropenue 11 moHITHII 1 METOOB Kypca

88 reomerpun 10—11 knaccoB, cucremaTusanys 3HaHU:
"BexTops! B IpocTpaHcTBe”
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&9 reometpun 10—11 knaccos, cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHHKaA"

O6o6maromee nopropenue 11 moHITHIA 1 METOOB Kypca

90 reometpun 10—11 knaccos, cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHHKaA"

91 O6o6maromee nopropenue 11 moHsITHIA 1 METOJOB Kypca




reomerpun 10—11 xnaccos, cuctemaru3anys 3HaHUI:
"TTnomaay mOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"
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O6o06matomee moBTopeHue 11 MoHATHI 1 METOIOB Kypca
reomerpun 10—11 knaccos, cuctemaru3anys 3HaHUI:
"TTnomaay moOBEpXHOCTH U 0OBEMBI KPYTIIBIX TET"
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HroroBast koHTpOIbHAs paboTa
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HroroBast koHTpOIbHAs paboTa
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[ToBTOpeHUEe, 06001IeHNE U cUCTeMaTH3allvsl 3HAHUN
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Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKECHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUI
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Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUI
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Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
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7. T'eometpust: 10kmace : yaeOHUK AJis ydamuxcst 001meo0pa3oBaTebHbIX OpraHu3aIuit
/ A.T. Mepansk, B. b. Ilononckuii, M. C. SAkup. — M. : Benrtana-I'pad.
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