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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMs, TaK KaKk 00€CIIeYMBACT BOZMOXKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHO-HAYYHON HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO LHUKJIA.
[lockonpky  Jormdeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUYEHUH
00y4aIOIUMUCS TOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU Te€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIB3YIOTCS MPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH
(bu3nyUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH ITpeIMeTHOM obsacTt «MaTtemaTuka u
nHpopmartrka»  yepe3  oOeCleueHHEe  BO3MOXHOCTH  NpHOOpeTeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TEOMETPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paciiMpeHue MpeACTaBICHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMupoBaHrE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOIIMX OMUCHIBATh U M3y4yaTh
pa3HbIe SABJICHUS OKPYXKAIOUIET0 MUpa, 3HaHWE MOHATUWHOTO amnmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOAMTH
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJCTIX U B PealbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalIeHHs, KOHCTPYHPOBATb T€OMETPUUYECKHE
MOJIENIH;

(opMUpOBaHNE TOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMupoBaHNE TOHUMAHUS POJH AKCHOMATHKU IIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUsl, YMEHHUSI UX HPUMEHSTh, NPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B
XOJI€ pEIICHNUS CTePEOMETPUUECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEpPIKaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJMMOCTH  JOKa3aTeNbCTB  MpH
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000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl pPaclo3HaBaTh MPOSIBIEHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUA 3aBUCUMOCTEl H  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS PpEATbHBIX CHUTYallUid, HMCCIENOBAHUS MOCTPOSHHBIX MOJIEJeH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusroTca: «lIpsiMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtoppl u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercsi He  TOJbKO 10
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam o0ydenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
NPOrpaMMbl, paclpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HaBbIKAMHU MOCIE0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAbHBIX ~ 00pa3oBaTEeNbHBIX IMporpamMMm, OOeCleYuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBISIOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTH OOYYAlOUIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKHU C
yuéToM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM ¥ npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJn€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIeII0).
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COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajulesIbHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIIBHOCTD TPEX MPAMBIX, [1apaUICIbBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHUpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh INIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA MapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadlp, NapauleJenume],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK  INEPHNEHIMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: YIroJl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXIrpaHHBIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJABHBIA — IAapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema OJiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUJIbHAs IPU3Ma U
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IIpaBWJIbHAS IHpPAaMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpa’ip, kyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOJIEKA’P U UKOCABP.

BblunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMAaroHaid, YIJIBL.
[Inomans OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIIa/lb OCHOBaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHUMBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW NUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U IPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucsio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXIy Bekropamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJTACC

TeJia BpaleHnus

[ToHsiTHSA: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. BzammHOE pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIocKocTh. Pa3éprka nunmuHApa u koHyca. CumMmerpusi cepsl u
mapa.

O6BEM. OcHoBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHPA, TUpaMuIbl U KoHyca. O0BEM Imapa U mapoBOTO
CErMeHTa.

KomOuHanmmu Tenm BpaimieHUs W MHOTOTpaHHHMKOB. [lpm3ma, BhnucaHHas B
WIMHIpP, OMHCaHHAs oOKojo IumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [lOHATHE MHOTOTpAaHHHKA,
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OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WJIH TEJIO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMaab chephl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapaJyienbHO MW TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBoMCTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxxenue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TeOMETPUICCKUX
3ajay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (GUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUN: NapaUleIbHBIA TEPEHOC,
IEHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHMe:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM DPEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON IEITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
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caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISATH U XapPaKTEPU30BaTh CYILIECCTBECHHBIE IPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeeNIeHUs] TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(ukaiuy,
OCHOBaHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  NIPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 peleHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHWs, BHIOWpaTh Hauboliee TOAXOMSIIMUNA € y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejabcKkue 1eMCTBUSA:
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MCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKAA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTuuecKkoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(bOopMaluu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBbIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3adaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYACTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudve U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU dopme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCICAOBAHMS,
MPOCKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:
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COCTAaBJIAThH IIJIAH, AJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOW  peQUIeKCMW KAk  OCO3HAHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKEHUS WM HEIOCTYDKCHHS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3ajJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpenensTh
BUJIbI pabOT, JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyJaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTHUSIMH CTEPEOMETPUM TIPU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPU PEIICHUH
TCOMETPUYECKHUX 3a]1a4;

e KJACCH(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3AHHBIMA C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e KJIacCU(QPUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBA3AaHHBIMH C  CEUYEHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e  BBINIOJHATH napajujienbHoe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH  IUIOIAAM  IOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (IIpHU3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHHA U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MNPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH I[IOJYYEHHbICE 3HAHUS HA T[PAKTUKE: CpPaBHUBATH W
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHusl MaTeMaTU4ecKu  C(hOopMyJIHpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEANbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarb MPAKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:
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e CBOOOJHO OMEpPUPOBATh TOHSITHIMH, CBSI3AHHBIMU C IWJIHHAPUYIECKOM,
KOHUYECKOW U cepruyeckor TMOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

e ONEPUPOBATH NOHATUSAMU, CBA3AHHBIMU C TE€JIAMU BPAILECHUS: LUIUHAPOM,
KOHYCOM, c(pepoii u mapom;

e pacrmo3HaBaTh Teia BpamieHus (UWIMHAP, KOHYC, cdepa U 1map)
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

e KJIAcCCH(PUUMPOBATH B3aUMHOE PACMOJIOKEHHUE C(PEepPhI U MITOCKOCTH;

e BBIUHCISATH BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

e CBOOOJHO ONEPHUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOMHAUUSMU TEJ
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS;

e BBIYUCIIATH COOTHOLICHUS MEXAY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMAMU
IMOJIOOHBIX TET;

e M300paxaThb Hu3y4yaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

e W3BJIEKaTh, WHTEPIPETHPOBATH U MPEOOPa3OBBHIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

e CcBOOOJIHO ONEPUPOBATH NOHITHUEM BEKTOP B IIPOCTPAHCTBE;

e BBINOJIHATH ONEPALNU HAJ] BEKTOPAMU;

e 33/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pemaTb reOMETPUUYECKHE 337a4l Ha BBIUKUCIECHUE YTJIOB MEXIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;

e CBOOOJHO OIEPUPOBATH TMOHATUSMH, CBA3AHHBIMH C JBH)KCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

e BBINOJHIATh H300paXEHUs] MHOTOTPAHHUKOB M TEJ BpalleHUs MpH
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;

e CTPOWUTH CEYEHHUS] MHOTOI'PAHHMKOB W TEJl BpPAUIEHUS: CEUEHUs LWIUHIpa
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;

e HCIOJb30BaTh METOJIbI TOCTPOEHHUS CEYECHMM: METOJ CJIEIOB, METO/I
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;
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e JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKICHHUS;

e TMPUMEHATH TeOMETpUYeCKUe (AKThl HIJIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIaralllnX HECKOJIBKO IIaroB pELUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

e pemaTrh 3aJa4d Ha J0KA3aTeIbCTBO MAaTEMATHYECKUX OTHOIIEHUW W
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

e TIPUMEHATH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

e IIPUMEHATH  IIOJYYECHHBIE 3HAHUS HA  IIPAKTUKE:  CPABHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B TMpOILECCE€ TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJIETUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHs TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacos JIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMmblI Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoOe pacnonoxeHue npsiMblx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPAMBIX U IIJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfympHocn, MPSIMBIX U 25
IUIOCKOCTEN B POCTPAHCTBE
VYTIIBl M paccTOSHUS 16 1
MHororpaHHuKu 7 1
BekTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IC, o0o011eHue U cucTeMaTH3anus 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KosanuyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
Ne i/m KoHnTpoibHbI IIpakTH4eckue
NPOrpaMMbI Bcero o0pa3oBarte/ibHbIE
e padoThI padoThI
pecypcbl
1 AHanuTHuyecKas reoMeTpus 15 1
) [ToBTOpeHue, 06001IeHUE U 15 |
cHCTeMaTH3aIus 3HaHU M
OO0BEM MHOTOTpaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBEepXHOCTH U OOBEMBI 9 |
KPYIJIBIX TEJ
6 JIBMOKEHMS 5 1
. [ToBTOpEeHME, 0000IICHUE U 17 )
CHCTeMaTH3alMs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckne
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
mudpoBbIe
o0pa3oBaTte/ibHbIE

pecypcesl

OcHOBHBIE TpaBUIIa U300pAXKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsiTus cTepeoMeTpun: TOUKa, Ipsimasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuUIIa U300paKECHHS HA PUCYHKE
IJIOCKOCTH, MapaUICIIbHBIX PAMBIX
(OTpe3KoB), cepeMHbI OTpe3Ka

[TonsTHs: nepeceKarouecs MIOCKOCTH,
NEPECEKaIOIINECs IpsMast U INIOCKOCTb;
MIOJIyIPOCTPAHCTBO

[TonsATHS: Mepecekaroecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 IiIocKoCTh;
HOJYIIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHe
MIPOCTEHUIIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
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CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
caeacTBus U3 HuX. CriocoOkl 3a1aHus
MPSAMBIX U ITIOCKOCTEN B MTPOCTPAHCTBE.
O0603HaYeHUS TIPSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 uxX
pEdpa. M3o0OpakeHue nepeceueHus
IIOJIyYEHHBIX II0CKOCTeH. PackpamnBanue
MOCTPOCHHBIX CEUEHHUI Pa3HBIMH IIBETAMH

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 UX
pEdpa. M3o0pakeHue niepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAMU

12

W300pakeHre ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPbIE TIPOXOIST Yepe3 UxX
pEbpa. M3o0OpakeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparninBanue
MOCTPOCHHBIX ceueHun Pa3sHbIMU LIBETAMU

13

W300pakeHre ceueHuil mupaMuibl, Kyoa u
NPU3MbI, KOTOPbIE TIPOXOIAT Yepe3 Ux
pEbpa. M3o0pakeHne nepeceueHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAaMU

14

MeTon criefioB [Tl IOCTPOCHUS CEYSHHIA
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15

Mertoa cinenoB A1 MOCTPOEHUS CEUEHUN.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IUIOCKOCTEMN

16

Merton cnenoB 1uisi HOCTPOCHUS CEYEHUM.
CaoiicTBa niepece4eHUil MpsIMbIX U
IUIOCKOCTEHN

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh I1aroB
MIOCTPOCHHUS

18

[TocTpoeHue ceuenuit B nupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIlUCh II1aroB
MIOCTPOCHUS

19

[TocTpoenue ceuenuit B nupamue, Kyoe
no TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

20

[TocTtpoenue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOTMOPIMOHANBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHHAX Ha
BBIHOCHBIX YepTexkax. Mcropust pa3BuTus
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IUIAHUMETPUHU U CTCPCOMCTPUHN

23

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbix B
npoctpadcTBe. CKpelBaroIuecs
npsimble. [Ipru3Haku ckperuBarommxcs
npsimbix. [lapannenbHble npsiMbie B
IIPOCTPAHCTBE

25

Teopema o CylecTBOBaHUU U
€AVMHCTBEHHOCTH MPSIMOU IapajuIeIbHON
JAHHOW MPSAMOU, IPOXOASAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIICH HA JaHHOU
npsMoi. JleMMa o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX IJIOCKOCTBIO

26

[TapannenbHOCTh Tpex NpsAMbIX. Teopema o
TpEX MapaJulebHbIX NpAMBIX. Teopema o
CKPEILMBAOIINXCSI TPSMBIX

27

[TapannenbHOe NPOEKTUPOBAHUE.
OcHOBHbIE CBOWCTBA MapauIeIbHOTO
NPOEKTHPOBaHUs. M300paxeHne pa3HbIxX
¢buryp B napajieabHON NPOESKIUN

28

[lenTpanbHas npoekus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMHU. YTOJI
MEX1y IPSIMBIMU

29

3aaun Ha JOKA3aTeEILCTBO U
HCCIIEN0BAaHUE, CBI3aHHEIE C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MIPSMON U
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IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH IIPSIMON U TUIOCKOCTH.
CaolicTBa napajuIenbHOCTH NPSMOM U
IUIOCKOCTH

31

FGOMGTPI/ILICCKI/IG 3aa41 Ha BBIYMCICHUEC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
napajyiCJIbHOCTBIO IMPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOSAIIETO Yepe3
TAHHYIO TIPSAMYIO Ha YePTEke U
MapajiebHOTO IPYyrou npsmoil. Pacuér
OTHOILICHUH

33

[TapannenbHas mpoeKuus, IPUMEHEHUE
U1 IOCTPOEHUS CEYeHU KyOa U
napauienenunenaa. CeoncTaa
napauielienue1a ¥ Mpu3Mbl

34

[TapannensHele iockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEH
4yepe3 TOUKY, HE IPUHAJIEKALYIO TaHHOU
IUIOCKOCTH U CJIEICTBUSA U3 HEE

36

CaolicTBa napauienbHbIX IJIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECCUCHUS
IIPU IIEPECEUCHUH [IBYX MAPAIUICIIbHBIX
IJIOCKOCTEN TPEThei

37

CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEN: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
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3aKITFOYEHHBIX MEXKTY MMapauIeIbHBIMH
TUTOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOM C
JIBYMSI TIApAJLICITLHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a M MPsIMOYTOIHLHOTO
napajuiejaenumnesa

41

Breruucnenue aivH OTPE3KOB B KY6e n
MpAMOYT'OJIbHOM IapaJUICIICTIMIICIC

42

[lepnieH UKy ISIPHOCTD MPSMOM U
mockoctu. [Ipu3nak
MEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

43

[lepneHqUKyISAPHOCTD NPSMOM U
mwiockocTy. [IpusHak
MEPIEHANKYISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOU, IPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHINKYISIPHOMN K INIOCKOCTH

45

[InockocTH U EpEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[ImockoCcTH U EpIIEHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepnienuKysip U HAKIOHHAS.
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[TocTpoeHue nepneHauKyspa u3 TOYKA Ha
PSIMYIO

[lepnenauKyIIsIp U HAKJIIOHHAS.

48 ITocTpoeHne nepneHauKyIsapa U3 TOYKH Ha
PSIMYIO

49 Teopema 0 TpEX NEepHIEHANKYIISIPAX
(mpsiMasi u oOpatHas)

50 Teopema o0 TpEX NEepHIEHAUKYIISIPAX
(nmpsimast 1 oOpaTHast)

51 Yron Mexay CKpEeIUBAOIIAMHUCS
IPSIMBIMU
[Tonck nepneHANKyYISAPHBIX NMPSAMBIX C

52 MOMOUIBIO IEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHajibHOE MPOECKTUPOBAHHUE
[Toctpoenue ceueHuit kyoa, MpU3MBIL,

54 MPAaBUJILHON NUPAMHUJIBI C TIOMOUIBIO
OpPTOTOHAIBHOU MPOEKIIUH
[Toctpoenue ceueHmii Kyoa, IpU3MBIL,

55 [IPaBUJILHOM ITUPAMUJBI C IOMOIIBIO
OpPTOTOHAJIBHOW MPOEKIIUH
CuMMeTpusl B IPOCTPAHCTBE

56 OTHOCHUTEJBHO II0cKocTH. [Imockoctn
CUMMETPUI B MHOTOTPAaHHUKAX

57 [Tpu3Hak nepneHuKyJIIpHOCTU MPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH A0 IINTIOCKOCTHU
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59

[IpaBuiibHBIE MHOTOTPpaHHUKHU. Pacuér
pPacCTOSTHUM OT TOYKHU J0 IIIOCKOCTH

60

CriocoObI OMYCTHTB IEPIICHTUKYJISIPHI:
CUMMETpPHUS, CIABUT TOYKH I10
MapaJuIeIbHON NPAMON

61

CaBur no HenapauienbHON IPSIMOH,
N3MEHEHUE PACCTOSHUM

62

Konrponbnas pabdora "B3aunmuoe
pacnojokeHHe NPSMBIX U IIOCKOCTEH B
npocTpaHcTse"

63

[ToBTOpEHME: YroJl MEXIY NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHHE: Yroa MEKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/I‘—IeCKI/Ie METOJABI BBIYUCIICHUA
yriia MCXKXAy NpAMBIMU B MHOT'OTpaHHUKAX

66

JIByrpanHbIi yroy. CBOMCTBO JIMHENWHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynsipuble maockocT. CBONCTBA
B3aWMHO NEPHEHIUKYJISAPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPsAMOU
[IEPECEYCHHS IBYX IITIOCKOCTEN
NEPIEHANKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmMoyronbHBIN Napaienenunes; Kyo;
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HU3MCPCHHA, CBOMCTBa MMpAMOYT'OJIBHOT'O
napajjiciacnuicaa

70

Teopema o auaroHanu NpsMOYIrOJIBHOTO
napajJiesienunesa u cieJCcTBUe U3 Heé

71

CrepeomeTpruecKke U MPUKIIATHBIE
3a/1a4M, CBA3aHHbBIC CO B3aUMHBIM
PacIoa0KEHUEM NPSIMBIX U MNIOCKOCTH

72

IToBTOpEHME: CKpELUIUBAIOLIUECS NPSMBIE,
napajJiesibHble TUIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHUKaX

73

Hapa napaJijiCJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOIINXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIINBAOIIIUMHCA TTPSAMBIMUA B
MMPOCTBIX CUTyallUAX

74

PaccrosHre oT TOUKH J0 IINIOCKOCTH,
pacCTosAHUC OT l'[pHMOfI J0 IINTOCKOCTH

75

Brrunciienne paccTosHU MEXITY
CKPENIBAIOIIUMHUCS TPSIMBIMH C
MTOMOIIBIO EPIIEHANKYISIPHON MIIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77

DIeMEeHTHI CPepUIECKO TEOMETPHH:
reojie3n4ecKue JIMHUM Ha 3emiie

78

KonTponbnas padota "YTisl u
paccrosiHus"

79

Cucremaruzanus 3HaHuHM "MHOTOrpaHHUK
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U €70 DIIEMEHTHI"

[Inpamupa. Buael mupamun. [paBuinsHas

80 1
nupaMua

21 IIpusma. IIpssmast ¥ HAKJIOHHAS TIPU3MBI. 1
[IpaBunbHas npuzma

20 [IpssMo#t napasienenumnen, 1
PSAMOYTOJIbHBIN Mapasuienenunes, Kyo

23 Beimykisle MHororpanauku. Teopema 1
Olinepa
Beimykisle MHororpanauku. Teopema

84 Oinepa. [IpaBriibHBIE U TOJTYyIIPABUIIBHBIE 1
MHOT'OI'PaHHUKH

85 KonTponbhas pabota "MHuororpanHuku" 1

26 [TonsiTHEe BEKTOpa Ha IJIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTth BEKTOpPOB 1

89 [TpaBusno mapamienenurnena 1

90 YMHO)K€HuE BEKTOpa Ha YNCII0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
IUIOCKOCTH

92 CkansipHoe pou3BEACHUE 1

93 Brruncnenue yriia Mexy BEKTOpaMu B )
IIPOCTPAHCTBE

94 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1

95 IIpocreiimne 3a1auu ¢ BEKTOpaMU 1
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96 [Ipocretiiue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
98 O0o001IeHre U cuCTeMaTU3alus 3HaHU N 1
99 O060061IeHre U crucTeMaTu3alus 3HaHu ! 1
100 HroroBasi koHTpobHas paboTa 1
101 Hrorosasi koHTpobHAs paboTa 1
102 O0o001IeHre U cuCTeMaTU3alus 3HaHU N 1
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOTPAMME
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11 KIIACC

KosanuyectBo 4yacos i DJICKTPOHHBIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabusie | Ilpakruueckne | H3y4eHH
Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI s
pecypchl
| IToBTOpenue Temsl "KoopauHaTel BEKTOpa 1
Ha TJIOCKOCTH U B POCTPAHCTBE"
) IToBTOpenue temsl "CkansipHOe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TemMbl "Beruucienue yria |
MEXKy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, |
MIPOXOJSIIEH Yyepe3 JBE TOUKH'"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseneHue 1
2 JIuneiiHble HEPABEHCTBA, TUHEHHOE |
IPOrpaMMHUPOBAHKE
9 JIuneiiHble HEPABEHCTBA, TUHEHHOE |
MIPOrpaMMHUpPOBAHUE
10 AHanmMTUYECKHUE METObI pacuyéra yria 1
MEXIy MPSIMBIMUA B MHOTOTpPaHHUKAX
1 AHanmMTUYECKHUE METObI pacuyéra yria 1
MEXKy IUIOCKOCTSIMUA B MHOTOTpaHHUKAX
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12

dopmyna pacCTOSHUS OT TOUKH JI0
IJIOCKOCTH B KOOpJIMHATaX

13

HaxoxneHne paccTosIHUM OT TOYKH 10
IIJIOCKOCTH B KyOe

14

HaxoxneHne paccTostHUM OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW IUPaMHUJIE

15

Konrponbnas pabora "AHanuTrueckas
reomeTrpus”

16

CeueHns MHOT'OT'PAHHUKOB: CTAaHAAPTHBIC
MHOT'OI'paHHHUKH

17

Ceuenus MHOTI'OI'PpaHHUKOB: METOA CJICI0B

18

CequHH MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IJTOCKOCTH, MIEPECEUECHUS MPSIMBIX U
IJIOCKOCTEN

19

[TapannenbHble IPsIMBIE U TUIOCKOCTH:
HapajJiesIbHbIE CEUCHHUS

20

[TapannenpHbIE IPSAMBIE U IUNIOCKOCTH:
Pacy€T OTHOILLEHUH

21

HapanneanHe IMPAMBIC U INIOCKOCTHU:
YTJIBI MCXKY CKPCIINBAOIMIUMUCA
IMPpAMBIMHA

22

[lepneniuKkynsipHbIC MPSIMBIE U
IJIOCKOCTH: CTaHJIapTHBIE MapPbI
MEePIEHANKYISIPHBIX TUIOCKOCTEN U
NPSIMBIX, CHMMETPUU MHOTOI'PaHHUKOB

23

[lepneniuKynsipHbIE MIPSIMBIE U
IJIOCKOCTH: TEOpPEMa O TpeX
HEePIEeHINKYIApax
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24

[lepneHIuKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHME: TIOMAAN
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIJIS
TUIOMACH, COOOpaKEeHUS TO00US

26

[ToBTOpenue: onmanu
MHOTOYTOJIbHUKOB, OPMYJIbI JIs
TJI0IAJIeH, COOOpaKEHUST TIOT00MSI

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIs
TJI0IA e, COOOpaKeHUs MO 00Us

28

[Imomaau ceyeHnii MHOrOTPaHHUKOB:
IJI0ILIa 1M TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHS TOA00MS

29

[Tnomanu ceyeHnii MHOTOTPAaHHHUKOB:
TUTOIIAIH TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUS TOA00MS

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHHUKOB"

31

O06BEM Tenma. O0BEM IPSIMOYTOJILHOTO
napauiesienumnesa

32

3amaun 00 yaBOeHUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSIMOYTOJILHOTO
napaenenunesa
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34

[Ipuknanneie 3a1a4m, CBsI3aHHBIE C
BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napasuieyenunena

35

O0BEM TPSIMOIA TPU3MBI

36

CrepeoMeTpudecKkue 3aJauu, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IIPSIMON IIPU3MBI

37

[puknagHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI

38

Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O0béEM
HAKJIOHHOM IPU3MBI

39

Beraunciienne 00EMOB TeIl C ITOMOIIIBIO
onpenenéHHoro uHaTerpana. OobéM
TPAMHUJIBI

40

®dopmyna 00bEMa mupamuapl. OTHOIICHHE
00BEMOB MUpamMu ¢ OOUIUM YIJIOM

41

dopmyna o0béMa mupamuibl. OTHOIIEHUE
00BEMOB MUpamMu ¢ OOUIUM YIJIOM

42

CrepeoMeTprudecKkue 3ajauu, CBSI3aHHBIE C
00bEMaMU HAKIIOHHOM MTPU3MBbI

43

CrepeomeTpHruecKHe 3a1a4M, CBI3aHHBIC C
00BEMaMH TUPaAMUIBI

44

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
IPU3MBI

45

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI
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46

[Ipumenenue 00bEMOB. Beruncienue
paccTostHUSA 10 MIIOCKOCTH

47

Kontponbnas padora "O6bEmM
MHOTOTpaHHUKA"

48

Hunmraapryeckas NOBEPXHOCT,
o0pa3yromine WIHHIPHIECKON
IIOBEPXHOCTH

49

Munuuap. [IpssMoi KpyroBoi HUIUHAD.
[1no1mane MOBEPXHOCTU LUIUHAPA

50

Konunueckasi moBepXHOCTb, 00pa3yroliue
KOHMYECKOU noBepxHocTu. Konyc

51

Ceuenne KOHYCa INIOCKOCTBIO,
napannenLHoﬁ IINIOCKOCTH OCHOBaHHA

52

VYceuénnblil konyc. M3o00paxkenue
KOHYCOB M yCEUEHHBIX KOHYCOB

53

[Inomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYyCa

54

[Tnomanas G0KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYyCa

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MOCTPOEHUEM CEUEHUH HUINHAPA, KOHyCa

56

CTepGOMCTpI/IquKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCJIICHHUC,
IMOCTPOCHUEM CEUEeHUM HNUJINHApPA, KOHYCa

57

[Ipuknagabie 3a1a4n, CBI3aHHBIE C
TATUHAPOM
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58

HpI/IKJ'IaI[HLIe 3aJa4dyu, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpakenue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBIO. Bun u n3o6paxenue mapa

62

Ypasuenue ceprl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMeTpuueCcKHe 3a1a4i Ha
JTIOKa3aTebCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO cepoil U mapom,
MMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MTOCTPOCHUEM UX CEYCHHI IJIOCKOCTHIO

66

[IpuknagHeie 3aga4m, CBsI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHI[apTHBIC
nonoous

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOT'OI'PpaHHUKOB

69

3agaun no Teme "Tena U TOBEpXHOCTH
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BpaieHus"

70

3agaun no teme "Tena 1 TOBEPXHOCTH
BpaiieHus"

71

Konrponsnas pabdora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6wém nnuuapa. Teopema 06 00bEMeE
IPsSIMOTO LMJIMH/IPA

73

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYycCa

74

IImomaay OOKOBOM M IOJIHOH
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpruecKHe 3aa4u, CBI3aHHBIC C
BBIYUCIICHHEM O0BEMOB IIMIMH/IPA,
KOHycCa

76

[Ipuknagueie 3agaun no teme "OO0bEMBI U
IJIOIA I TTOBEpXHOCTEN Ten"

77

O0BEM Mmapa 1 apoBOTo CEKTOpa.
Teopema 06 00béme 1apa. [lnomans
cdepol. CTepeoMeTpUIeCcKHe 3a/1auH,
CBSI3aHHBIE C BEIYUCIEHHEM 00HLEMOB
1rapa, 1apoBOro CErMeHTa M IIapoBOTO
ceKTopa

78

[Mpukmnanueie 3anaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM I1apa U
iomanbio ceprr. COOTHOMICHUST MEXKTY
IUTIOIIASIMU TOBEPXHOCTEH 1 00BEMaMu
MO00HBIX TEJ
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79

[TogoOHBIC TENa B MPOCTPAHCTBE.
N3menenne o6béMa npu mogo0ouu.
CrepeoMeTpUYeCKUE 3a]]a4, CBSI3aHHBIE C
BBIUKCJIEHHEM O0BEMOB TEJI U IUIOLIAACH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeT"

81

JiBmxenus npocrpancTsa. OToOpakeHusl.
JIBrxenus U paBeHCTBO duryp. O6mme
CBOICTBA JBHKCHUH

82

Buael nBukeHuUii: napauieIbHbIA
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3€pKaJbHAsi CHMMETPHS, TIOBOPOT BOKPYT
psAMOM

&3

[IpeobpazoBanus mogoowus. [Ipsmast u
cdepa Ditnepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJlau Ha MPUMCHCHUC
JABUMOKCHUA

85

Kontponbnas padota "BekTopsl B
npocTtpaHcTee"

86

O6o61maromiee nopropenue 11 nouaruit u
METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlis 3HAHWI:
"[TapaiienbHOCTD OPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o6mmaromniee nopropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
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"BekTopsl B mpocTpaHcTBe"

88

O6o06maromiee moBTopenue 11 mouaTuii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTEMAaTH3alUs 3HAHWI:
"BexTops! B mpocTpaHcTee"

&9

Ob6o6maromee moropenue 11 noHsATHH U
METOJI0B Kypca reometrpun 10-11
KJI1aCCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromniee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3allis 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

91

Ob6o6maroree noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpuun 1011
KJIaCCOB, CUCTEMAaTH3aIHsl 3HAHUI:
"[1no1aam MOBEPXHOCTU U O0BEMBI
KpyTJibIX Ten"

92

O6o6matomniee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CUCTEMAaTH3aIisl 3HAHMIA:
"[momanu MoBEpXHOCTU U 0OBEMBI
KpYyTJibIX Ten"

93

WroroBas koHTponpHas paboTa

94

WroroBas koHTpoJpHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3anus 3HaHUI

96

Wcropus pa3BuTHs CTEpEOMETPUH KaK
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HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHs CTEPEOMETPHH KaK
97 HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBuTHs CTEPEOMETPUH KaK
08 HayKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHit

Hcropus pa3sBuTus CTEpEOMETPUH KaK
99 HAayKH U €€ pOJIb B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ poJIb B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTHs CTEPEOMETPUH KaK
101 HAYKU U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3BuTHs CTepeOMETPUH Kak
HayKM U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB I1O

102
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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