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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



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).



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



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,



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.



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



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).

basoBble uccienoBare/bcKue 1eiicTBUA:



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:



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 CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IPHU PEUICHUU
TCOMETPUYECKHUX 3a]1a4;

e KJIacCHU(UIUPOBATH B3aWUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMH, CBSI3AaHHBIMH C yIJlamMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JCHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJbCTBO MAaTEMAaTHUYECKHX OTHOLICHUN U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
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 MMEThb MpPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor TMOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHJIAHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIoNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIEHUS MEXY IJIOIAIIMHU MIOBEPXHOCTEW U 00BEMaMHU
IMOJIOOHBIX TET;

n300pakath u3y4yaembie (GUTYPBI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH IMMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEN BpalllEHUs TMpU
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHMs LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUYECKUX
3a/1a4, OPEANOJIaralllnX HECKOJIBKO IIaroB pELUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
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;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrponbnpie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne m/m NMPOrpamMMbl Bcero Konrpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTHYEeCKask FEOMETPHUS 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
cUCTEeMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajliebHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

1.09

[TonsiTus cTepeoMeTpuu: TOUKa, IpsiMas,
TUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHEIE
npaBuiia N300paKeHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJVICIIbHBIX MPSAMBIX
(OTpe3KOB), cepeHbI OTPE3Ka

1.09

[TonsTua: nepecekaronrecs MIOCKOCTH,
HEpEeCEeKaroIIUecs NpsiMast U INIOCKOCTh;
HOJIyTIPOCTPAHCTBO

7.09

[TonsTHS: Iepecekarorecs MIOCKOCTH,
NEPECEKAIOIINECS MTpsIMasi U IJIOCKOCTB;
HOJIYIIPOCTPAHCTBO

8.09

MHoTOrpaHHUKH, N300paKeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

8.09

MHororpaHHuKH, H300paxeHue
MIPOCTEUIINX TIPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

14.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

15.09




CIICOCTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

15.09

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBrg U3 HuX. CIocoOBI 3aJaHus
MPSIMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O06o03HaYeHUS IPSAMBIX U TIIOCKOCTEH

21.09

10

N300pakeHne ceueHui mupaMubl, Kyoa u
NPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 uxX
pébpa. M3o0pakeHne nepecedcHHUsI
MIOJIyYEHHBIX II0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH [IBETAMH

22.09

11

N300pakeHne ceueHui mupaMubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UxX
pEbpa. N3o0pakeHue nepecedeHus
MOJYYEeHHBIX IJIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH IIBETAMH

22.09

12

W300pakeHre ceueHMid MUpaMuibl, Kyoa u
HPU3MBbI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. N3o0pakeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MMOCTPOCHHBIX ceueHun Pa3sHbIMU [IBETAMU

28.09

13

N300pakeHne ceueHuid MUpaMuibl, Kyoa u
HPU3MBbI, KOTOPbIE TIPOXOIST Y€pe3 UX
pEbpa. N3o0pakeHue nepecedeHus
MOJTyYEHHBIX TJIOCKOCTeH. PackpaiiiBanue
MOCTPOCHHBIX ceueHun Pa3sHbIMU [IBETaMU

29.09

14

MeTon crnefoB Uit MOCTPOCHUS CEYSHUIA

29.09




15

Merton cnefoB sl MOCTPOEHUS CEYEHU .
CBolicTBa nepeceyeHnid MPSIMbIX U
TJIOCKOCTEN

5.10

16

Merton cinefoB AJisi HOCTPOCHUS CEYEHU.
CaoiicTBa nepeceyeHuil MpsIMbIX U
IUIOCKOCTEH

6.10

17

[TocTpoenue ceuenuit B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTe»ceI‘/'I " 3alliMCh HIaroB
MOCTPOCHUS

6.10

18

[TocTpoeHue ceveHuil B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTenceﬁ " 3aIlliMCh HI1aroB
MIOCTPOCHUS

12.10

19

[TocTpoeHue ceveHuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 11aroB
IIOCTPOEHUS

13.10

20

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIlUCh L1aroB
IIOCTPOEHUS

13.10

21

[loBTOpenue mnanumerpuu: Teopema o
MIPOMOPIMOHATBHBIX oTpe3kax. [logodue
TPEYTOJIbHUKOB

19.10

22

[ToBTOpeHue mmanuMeTpuu: Teopema
Meunemnas. PacueTsl B ceUeHUAX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus

20.10




IIaHUMETPUHU U CTCPCOMCTPUHA

23

KoHnTtponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

20.10

24

B3anMHOe pacnoniokeHue IpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsimele. [Ipu3Haky CKpeuBarOmMUXCs
npsameix. [lapamiensHelie npsMele B
IIPOCTPAHCTBE

26.10

25

TeopemMa 0 CylIeCTBOBaHUM U
€JMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JTAHHOM IPSIMOM, IIPOXOJSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
npsmMoil. JleMma o nepeceuenun
HapaJUIEIbHBIX IIPSAMBIX IIJIOCKOCTBIO

27.10

26

[TapanmnensHOCTH TpeX NpAMbIX. Teopema o
TpEX NapasuieabHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS PSIMBIX

27.10

27

[TapannenbHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA MapauIeIbHOTO
npoeKTHpoBaHus. M300paxkeHne pa3HbIX
¢buryp B napajuieabHON NPOEKLIUU

9.11

28

LlenTpanbHas MpoeKLMs. YTOJ ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y TPSIMBIMU

10.11

29

3aaun Ha NOKa3aTeIbLCTBO U
HCCleN0BaHuE, CBA3AHHBIE C
PacCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

10.11

30

IlonsATHSA: MapaIETbHOCTh IPSIMOU U

16.11




IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTU NPSAMOM U INIOCKOCTH.
CaolicTBa napamienbHOCTH IPIMOH U
IUIOCKOCTH

31

['eomeTpudeckue 3a1aun Ha BEIYUCICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapayieIbHOCTHIO MIPSMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE

17.11

32

[TocTpoenune ceueHus, MPOXOASINIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
NapajuleIbHOTO Jpyrou npsamoi. Pacuér
OTHOIIIEHUH

17.11

33

[MTapannensHasi MpoeKUus, IPUMEHEHHE IS
MOCTPOEHUS CEYeHU KyOa U
napaenenuneaa. CBoicTea
napaieNienue/1a i IpU3MEbI

23.11

34

[TapannenpHele m10cKoCcTH. [Ipu3Haku
NapauIeIbHOCTU ABYX IUIOCKOCTEN

24.11

35

Teopema o napajienbHOCTU U
CAUHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[SIH.IGﬁ
4yepes3 TOUKY, He MPUHAIICKALLYIO TaHHON
IUIOCKOCTH M CIEACTBUS U3 Hee

30.11

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTU NPSAMBIX IIEPECEUEHUS
IIPH [IEPECEYEHUN [IBYX M1APaJUICIIBHBIX
IJIOCKOCTEN TPEThEi

1.12

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSIMBIX,

1.12




3aKITIOYEHHBIX MEXTY IMapauIeIbHBIMU
TUTOCKOCTSIMHE; O TIEPECEYCHUH TIPSIMOH C
JBYMs IApAJICIbHBIMU TUIOCKOCTSIMU

38

[ToBTOopenue: Teopema ITudaropa Ha
IUIOCKOCTH

7.12

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

8.12

40

CoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuiesenumneaa

8.12

41

Brruucnenue qiuH OTPC3KOB B KY66 u
MpAMOYTOJIbHOM MAapaJUICIICIIUIICAC

14.12

42

[TepneHAMKYITApHOCTH NPSIMOU U
mockoctu. [Ipu3Hak
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

15.12

43

[lepneHauKyISIPHOCTD MIPAMOMN U
iockocTH. [IpusHak
NEePHEHANKYJISIPHOCTH IPSIMOMN 1
IUIOCKOCTH

15.12

44

Teopema o CylIeCTBOBAHUH U
€IMHCTBEHHOCTHU MPSIMOM, IPOXOAAIIEN
4yepes TOUKY MPOCTPaHCTBA U
MEPIECHIUKYJISIPHOMN K INIOCKOCTH

21.12

45

[InockocTy U NepIEHUKYIIAPHBIE UM
IIPsIMbIE B MHOTOTPaHHUKaX

22.12

46

[InockocTy U NepIEHUKYIIAPHBIE UM
IIPsIMbIE B MHOT'OT'PaHHUKAX

22.12

47

[lepnienauKyNsIp U HAKIOHHAS.

28.12




[TocTpoeHue neprneHauKyIspa U3 TOUYKU Ha
PSIMYIO

[lepnenauKyIIsip ¥ HAKJIIOHHAS.

48 [TocTpoeHne neprneHauKyIsApa U3 TOYKU Ha 29.12
PSIMYIO

49 Teopema 0 TpEX NEPHEHAUKYIIAPAX 29 12
(mpsimast U oOpaTHas)

50 Teopema 0 TpEX NEPHEHAUKYIIAPAX 1101
(npsimast u oOpaTHas)

51 VYron Mexay CKpeIuBaOIUMUCS 1201
IPSIMBIMU
[Torck nepneHAUKYISPHBIX MPSAMBIX C

52 MMOMONIBIO IEPIEHIUKYJIIAPHBIX 12.01
IIJIOCKOCTEN

53 OpTOroHaJIbHOE TPOCKTUPOBAHUE 18.01
[Toctpoenue ceueHuit kyoa, mpU3MBbl,

54 IIPaBUIILHOM MMPAMMJIBI C IIOMOILIBIO 19.01
OPTOTrOHAJIBHOM MPOEKIINH
IToctpoenue ceueHuit Kyoa, IpU3MBbl,

55 [IPaBUIBHOM MUPAMUJIBI C IIOMOLIBIO 19.01
OPTOTOHAJILHOM MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTENBHO IIIOCKOCTH. [InmockocTu 25.01
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Tpu3Hak NepneHauKyJIIPHOCTU IPSIMON U 26.01
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunpHBIE MHOTOTpaHHUKH. Pacuér 26.01

paCCTOHHI/Iﬁ OT TOYKH 10 IINIIOCKOCTHU




59

[IpaBusibHBIE MHOTOTPaHHUKHU. Pacuér
PAcCTOSIHUI OT TOYKH J0 MJIOCKOCTH

1.02

60

CrniocoObl OMyCTUTh NEPIEHAUKYJIISPHI:
CHMMETPHS, CIIBUT TOUKHU TI0
HapaJuIeIbHON MPSAMON

2.02

61

CnBur no HenapaienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

2.02

62

KonTponbhas padota "B3aumnoe
pacIoo’keHHe MPSAMBIX U IJIOCKOCTEH B
npocTpaHcTae”

8.02

63

[ToBTOpEHME: Yroil MeXAy MPSAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbBHUKE, TEOPEMA
KOCHHYCOB

9.02

64

[ToBTOpEHME: Yyroa MexXay
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

9.02

65

FeOMeTqueCKHe METOAbI BEIYHCJICHUS
yriia MCXKAY IPAMBIMU B MHOI'OT'paHHUKAX

15.02

66

JByrpanHusii yron. CBOMNCTBO JINHEWHBIX
YIJIOB ABYTPAHHOTO yrja

16.02

67

[lepnenaukynsipusie mockoct. CBONCTBA
B3aMMHO NEPHEHAUKYISIPHBIX TIIOCKOCTEN

16.02

68

IIpu3Hak nepneHIuKyJIIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOM
IIEPECEYCHHUS IBYX IITIOCKOCTEN
NEPIEHAUKYJIAPHBIX TPEThEH IIJIOCKOCTH

22.02

69

[IpstMoyTONBHBIN Napaiienenumnes; Kyo;

29.02




HU3MCPCHHA, CBOMCTBA IpsAMOYT'OJIBHOTO
napauicicruicaa

70

Teopema o quaroHany NpAMOYTrOJIbHOTO
napaeNenunesa u ciecTBrue u3 Heé

1.03

71

CrepeomeTpuuecKue U IpUKIaJIHbIe
3a/1a4y¥, CBSI3aHHBIE CO B3aMHBIM
PACIIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

1.03

72

[ToBTOpEHME: CKpEeLIMBAIOLIMECS NIPSIMBIE,
napasenbHble TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

7.03

73

Hapa NnapaiCIbHbIX IUIOCKOCTEM Ha
CKPCIIUBAOIIHNUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCHIMBAOIIUMHUCA MMPAMBIMHA B
MMPOCTBIX CUTYyalUAX

14.03

74

PaccTosHmEe OT TOUKH J0 IINIOCKOCTH,
pacCcTodHuC OT HpﬂMOﬁ A0 IIIIOCKOCTHU

15.03

75

Brluncnienne paccTosTHUNA MEX Ty
CKPEITUBAIOIIMMHUCS TPSIMBIMH C TIOMOIIIBHIO
NEPIEeHINKYISIPHON TIIOCKOCTH

15.03

76

TpéxrpaHHblii yroji, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJIa

21.03

77

DneMEeHTHI CPEPUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

22.03

78

KonTposnbHas padota "Yrisl u
paccrosiHus"

22.03

79

CucreMaru3zanus 3HaHUN "MHOTOrpaHHUK

4.04




U €ro DJIEMEHTHI"

ITnpamupa. Buael mupamun. IpaBunbsHas

80 1 5.04
nupaMuaa

’1 ITpusma. IIpsiMast U HaKJIIOHHAs PU3MBIL. 1 504
IIpaBunpHas npuzma

22 IIpssmon napannvenennnez[, 1 11.04
OpSMOYTOJIbHBIN Napaenenunes, Kyo

23 Brv,mymme MHororpaHHuku. Teopema 1 12.04
Olinepa
Beinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE M IOJTyIIPaBUIIBHBIE 1 12.04
MHOT'OI'paHHUKH

85 KoHnTtponbnas pabora "MHuororpanHuku" 1 18.04

26 [TonsiTve BEeKTOpa Ha IUNIOCKOCTH U B 1 19.04
IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 19.04

88 Pa3HocTh BEKTOpPOB 1 25.04

89 [IpaBumno mapasienenumnena 1 26.04

90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1 26.04
PaznoxeHune BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIllUX B OAHON 1 2.05
IUIOCKOCTH

92 CxansapHoe Npou3BeCHUE 1 3.05

93 Brruncnenue yria Mex1y BEKTOpaMu B ) 305
IPOCTPAHCTBE

94 [TpocTeiimne 3agaun ¢ BEKTOpaMu 1 10.05

95 [Tpocreiine 3agaun ¢ BEKTOpaMu 1 10.05




96 [Ipocreiiive 3a7a4u ¢ BEKTOpamMu 1 16.05
97 IIpocreiimne 3a1aum ¢ BEKTOpaMu 1 17.05
98 O060011eHre U cucTeMaTu3alus 3HaHu| 1 17.05
99 O06o0011eHEe U cUCTeMaTH3aIMsl 3HAHUH 1 23.05
100 HroroBast koHTpoIBbHas paboTa 1 1 24.05
101 HtoroBas KOHTpoJIbHAs paboTa 1 1 24.05
102 O06o0111eHre U cucTEMaTU3aIUs 3HAHUMA 1 30.05
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOT'PAMME
11 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
Jlara
uupposbIe
Nen/m | Tema ypoka Konrpoiabusbie | IlpakTnyeckue | H3Y4YE€HH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypcsl
| [ToBTOpenue Temsl "KoopauHaTel BEKTOpa | 509
Ha TJIOCKOCTH U B MPOCTPAHCTBE" '
[ToBTOpenue Temsl "CkalisipHoe
2 P P 1 5.09
IIPOU3BE/IEHNE BEKTOPOB
3 IToBTOpEeHME TeMbl "Bhruncienue yria | 6.09
MEXKy BEKTOpaMH B IpOCTpaHCTBE" '
[ToBTOpeHue Temsl "YpaBHEHUE PSIMOU
4 petme P '« PN, 1 12.09
IIPOXOJAIIEH Yepe3 IBE TOUKU
VYpaBHeHHE JI0CKOCTH, HOPMAJlb,
5 P P 1 12.09
ypaBHEHHE IUIOCKOCTH B OTPE3Kax




ypaBHeHI/Ie IIJIOCKOCTH, HOPpMAJIb,

6 13.09
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 19.09

2 JInnenHble HEPABEHCTBA, JIMHEWHOE 19.09
MIPOrpaMMUPOBAHKE '
JInnenHble HEPABEHCTBA, JIMHEWHOE

9 20.09
IIPOrpaMMUPOBAHUE
AHanuTnyeckue METobl pacuéra yria

10 P g 27.09
MEXJly IIPSMBIMH B MHOT'OI'PaHHUKAX

1 AHanuTnyeckue METobl pacuéra yria 3.10
MEX/1y TUIOCKOCTSIMU B MHOTOTpaHHHUKaX '

12 @opMya pacCTOSIHUSA OT TOYKH J10 3.10
TUIOCKOCTH B KOOPIMHATAX ’

13 HaxoxaeHue paccTosiHUI OT TOUYKH 10 411
IJIOCKOCTH B KyOe '

14 HaxoxzaeHne paccTosiHUM OT TOYKH 10 10.10
IJIOCKOCTH B IIPABUIIbHOW MTUPAMUJIE '
KonTponbhas pabota "AHanuruyeckas

15 | 10.10
TrEOMETPHUS

16 CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbHIE 11.10
MHOTOTPaHHHKH '

17 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB 17.10
CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, NIEPECEUEHUS TIPSAMBIX U 17.10
IJIOCKOCTER
[TapannenbHblie NPsIMBIE U TUIOCKOCTH:

19 P P 18.10

HnapaJiyiCJIbHbIC CCUCHUS




20

[TapannenbHble NMPSMBbIE U TUIOCKOCTH:
pacyér OTHOUIEHUI

24.10

21

[TapannensHble MpSMbIE U TIIIOCKOCTH:
YIJIBI MEXKAY CKPEIMBAIOIIUMUCS
MIPSIMBIMUA

24.10

22

IlepnenuKynspHbIC NPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE MAPbI
NEPIEHANKYISIPHBIX TUIOCKOCTEN U
MPSAMBIX, CHMMETPUH MHOTOIPAHHUKOB

25.10

23

[lepnenquKysIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
MEPIEHANKYIISIPAX

7.11

24

IlepnienquKynsipHBIE MPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHMKAX

7.11

25

[ToBTOpEHME: MmIomaan
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
Iomiaiel, cooopakxeHus moa00us

8.11

26

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
iomiaien, cooopakxeHus moaoous

14.11

27

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAeH, COOOpaKeHUS 000U

14.11

28

[Inomany ceyeHnit MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOA00uUs

15.11

29

[Inomany ce4eHuit MHOTOIPaHHUKOB:

21.11




IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUS MOA00uUs

Kontponbnas padota "[loBTOpeHue:

30 MHOT'OTPaHHMKH, CEYEHUS 21.11
MHOI'OTPAaHHUKOB"

31 O06béM Tenma. OObeM PSIMOYTOJIBHOTO 9211
napaJiesienumne1a

1 3anaun 00 yIBOCHHHU Ky0a, O KBaJparype 08.11
Ky0a; 0 TPUCEKLUH yria '
CrepeoMeTpuyecKre 3aJauu, CBSI3aHHbIE C

33 00BEMOM TMIPSIMOYTOIILHOTO 28.11
napaenenunesa
[TpuknanHele 3ajauu, CBA3aHHBIE C

34 BbIUHCIIEHEM 00BbEMA MPSIMOYTOJIBHOTO 29.11
napaesenunesa

35 OO0BbEM IpsIMO TPU3MBI 5.12

36 CrepeoMeTpuyecKre 3a1auu, CBSI3aHHBIE C 519
BBIUUCIIEHUEM 00BEMOB TIPSIMOM TTPU3MBI ’

37 [TpuknaaHeie 3a7a4u, CBI3aHHBIC C 6.12
00BEMOM TIPSIMOM MPU3MBI ’
Beruucienne 06bEMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uarerpaia. OobsEM 12.12
HaKJIOHHOH MPU3MBbI
Beruncienne 06bEMOB Tell C MOMOIIBIO

39 ornpenenéHHoro uarerpaia. O0bEm 12.12
UPaMU/IbI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE 13.12

00BEMOB ITUpPaMUJ] C OOITUM YTIIOM




dopmyna o6béMa nupamuibl. OTHOLIEHUE

41 19.12
00BEMOB MTUPaMUJ] C OOIITUM YTIIOM

4 CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C 19.12
00BbEMaMK HAKJIOHHOHW TTPU3MBI )

43 CrepeomeTpuuecKkme 3aa4u, CBsI3aHHbBIE C 20.12
00BEMaMU TUPaMUJIBI '
[Ipuknanueie 3ana4n mo Teme "OOBEMBI

44 Tell", CBSA3AHHBIC C 00HEMOM HAKIOHHOM 26.12
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI 26.12
Ten", CB3aHHBIE C 00BEMOM MUPAMHU/IBI '
[Ipumenenne 00bEMOB. Beruncnenue

46 27.12
PacCTOSTHUS 710 TIIOCKOCTH
KontponrHas padora "O0béM

47 P pa 9.01
MHOTOTPaHHHKA
Hunuuaprdeckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON 9.01
MMOBEPXHOCTH

49 Munuuap. [IpssMoit KpyroBoi HUIUHAD. 10.01
[1nomaae MOBEpXHOCTU HUIUHAPA )

50 Konnueckas moBepXHOCTh, 0Opa3yomme 16.01
KOHHUYECKOM nmoBepxHocTu. Konyc '
Ceuenne KoHyca INIOCKOCTHIO

51 {’ > 16.01
MapajuieIbHOM TUIOCKOCTH OCHOBAHUS
VYceuénnslil konyc. M300pakenue

52 . 17.01
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnouranp 60KOBOM MOBEPXHOCTH U 23.01




TOJTHOM MMOBCPXHOCTHU KOHYCa

[Tmomaae 60KOBOM MOBEPXHOCTH H

54 o 23.01
TIOJTHOM TIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3ajaun Ha

55 JIOKa3aTeIbCTBO M BLIYUCIICHHUE, 24.01
MOCTPOCHUEM CEUCHH HWINHAPA, KOHyCca
CrepeoMeTpuyeckue 3a1a4n Ha

56 JI0KA3aTeIbCTBO U BHIYUCIICHHUC, 30.01
MOCTPOCHUEM CeUEHHH HMWINHApA, KOHyCca

57 [Ipuknanneie 3a1a4m, CBsI3aHHBIE C 30,01
UTHHIPOM

53 [IpuknanHeie 3a1a4m, CBsI3aHHBIE C 3101
HUIMHIPOM

59 Cdepa u map 31.01
[lepeceuenue cheps! u mapa ¢

60 mwiockocThio. Kacanue mapa u chepsl 6.02
IUIOCKOCTBIO. By n m300paxkenue mapa
[lepeceuenue cheps! u mapa ¢

61 iockocThio. Kacanue mapa u chepsl 6.02
IUIOCKOCTBI0. By n n3o0paxenue mapa
Ypasuenue chepsl. [Lnomans chepsl u e

62 . 7.02
qactei

63 CummeTpust cdepsl U 1mapa 13.02
CrepeoMmeTpuiecKHe 3a1a4v Ha
JI0Ka3aTebCTBO U BBIYHMCIICHHE,

64 13.02

CBsI3aHHBIE CO Cepoii U MapoM,
[TOCTPOCHUEM UX CCUCHHH IIIOCKOCTHIO




CTepeOMCTpI/I‘IeCKI/IC 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

65 N 14.02
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOEHUEM UX CEYCHHH TIOCKOCTHIO

66 [IpukiagHeie 3a1a4n, CBSI3aHHBIE CO 20.02
chepoii u mapom '
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYMCJICHUSA B OKPY>KHOCTH, CTaHIApPTHBIC 20.02
nmoxoous
PaznuuHbie KOMOMHAIIMHY TEN BpallleHUus U

68 P 21.02
MHOT'OTPAaHHUKOB
3anauu no teme "Tena U MOBEPXHOCTH

69 " 27.02
BpalleHUs
3anauu no teme "Tena U MOBEPXHOCTH

70 " 27.02
BpalleHUs
Kountponrnas pabora "Tena u

71 P P ‘ 28.02
MMOBEPXHOCTH BpaICHUS

7 O6veém mmHapa. Teopema 06 00bEMeE 6.03
MPSIMOTO LMWJIMH/IpA ’
Brruncienue 0065EMOB TEIT C IOMOIIBIO

73 ornpeaenéHHoro uurerpana. Oobém 6.03
KOHyca
ITmowmaay OOKOBOU M OJIHOM

74 7.03
MMOBEPXHOCTU KOHYyCa
CrepeomeTpHuueckue 3aJauu, CBSI3aHHbIE C

75 BBIYMCIICHHEM 00BEMOB IIMIIHH/IPA, 7.03
KOHyca

76 [Ipuknagueie 3agaun 1mo Teme "OOBbEMBI U 13.03




IJI0IIaAN TOBEpXHOCTEHN Ten"

77

O0BEM mapa 1 MapoBOTO CEKTOpA.
Teopema 06 00bEme m1apa. [Tnomaas
cdeprl. CTepeoMeTpudecKre 3a1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
1rapa, IapoBoOro CErMeHTa M IapOBOTO
CEeKTOpa

13.03

78

[Ipuknagueie 3agaun mo Teme "O0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM I1apa u
miomaasio cgepbl. COOTHOLIEHUS MEXKTY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMHU
MOAOOHBIX TEJ

14.03

79

[TogoOHBbIe Tena B MPOCTPAHCTBE.
N3menenune 06bE€Ma npu moao0ouu.
CrepeomeTpuueckme 3aJauu, CBsI3aHHbBIE C
BBIUMCIIEHHEM 00BEMOB TEN U IUIOMIAIEN
MTOBEPXHOCTEN

20.03

80

KonTponbnas padota "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIBIX TET"

20.03

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBrokeHust ¥ paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBHKECHUN

21.03

82

Buael nBukeHuii: napaiebHbII
MEePEHOC, IEHTpAJIbHAsI CUMMETPHS,
3€pKaJbHasi CHMMETPHS, TIOBOPOT BOKPYT
MpAMON

4.04

83

[TpeobpazoBanms nomoowus. [Ipsmas u
cdepa Ditnepa

10.04




84

FCOMeTpI/I‘leCKI/IC 3aJla4d Ha IPUMCHCHHUC
JABHWKCHUA

10.04

85

Kontponbnas padota "BekTops! B
npocTpaHcTBe"

11.04

86

O6o61matonee nopropenue 11 nonaruit u
MeTo0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"[TapayinenbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

11.04

87

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"BexTops! B mpocTpaHcTBe”

17.04

88

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"BexTops! B mpocTpaHcTBe"

17.04

89

Ob6o6maromiee noropenue 11 noHsTuit u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

18.04

90

Oo6o06maromee moBropeHue 11 moHATHI 1
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUI:
"O6beM MHOTOTrpaHHuKa"

18.04

91

O6o0maromee moBTopeHue 11 MOHATHI 1
MEeTOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATU3AIMs 3HAHHIHA:

24.04




"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpyTJiabix Ten"

92

O6o61matoniee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—11
KJIaCCOB, CHCTEMaTH3aIlNs 3HAHMI:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpyIJbIX Ten"

24.04

93

Wrorosas koHTposbHas paboTa

25.04

94

Hrorosas KOHTPOJIbHAasA paGOTa

25.04

95

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aLUsI 3HAHUI

2.05

96

HcTopus pa3BUTHs cTepeOMETPUH Kak
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

8.05

97

WcTopus pa3BuTHs CTEpEOMETPUN KaK
HAyKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

8.05

98

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05

100

Hcropust pa3BUTHS CTEPEOMETPUN KaK

16.05




HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

101

Hcropust pa3BUTHs CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

22.05

102

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

22.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102










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

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET






		2024-10-28T14:11:16+0500
	Канина Татьяна Михайловна
	Я являюсь автором этого документа




