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HOACHUTEJBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIMpPaBICHHOCTH M MPEIMETOB T'YMaHUTAPHOrO IIUKJIA.
[TockonbKy ~ JorMueckoe  MbllUieHue,  GopMHpyeMoe  MpU  U3YYCHHH
0Oy4arONIMMUCS TOHSITHUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKJICHUM MPHU PEUICHUH TE€OMETPUUECKUX
3a/la4, YMEHHE BBIJIBUTaTbh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PEIICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O LHKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHuUst mporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEW OOyYarommxcsi Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obmactu «Maremaruka u
uHpopMaTuka»  4epe3  oOeclieueHHEe  BO3MOXKHOCTH  NPHOOpPETEHUs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0Opa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIUMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs] 0 TEOMETPUU KaK YaCTHU MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEHIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3yYaTh
pa3HbI€ SIBJICHUS OKPYKAIOUIEr0 MUPa, 3HAHUE MOHATUWHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopMupoBaHHE€  YMEHHS  BJAJETh  OCHOBHBIMH  TOHITHUSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPHUMEHSITh, YMCHHS JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HAa YepTexax, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYEeCKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCHOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMHupOBaHWE yMEHUS BIAACTh METOJAMU JOKA3aTEeIhCTB W aJITOPUTMOB
peuIeHns, YMEHUS UX NPUMEHSATb, MPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIepKaHUEM,



dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuarouxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHUH;

¢dbopmrpoBaHre (PYHKIIMOHATILHONM TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIECHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XKU3HEHHBIX CUTYAlUSX W MPU U3YUYECHHUH JIPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS IMOCTPOEHHBIX MOJENEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMHU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xknaccax sBusroTcs: «lIpsiMble ©  TJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJIEHHOM YpPOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeNIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMHpOBaHHE JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 10
COJIEp>KaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
MpPOrpaMMbl, pacHpeleaEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIHuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUA BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math yciuoBus i auddepeHumanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTENbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3y4YEHHUE TEOMETPHUH KaK COCTaBIIsitoIIel yueOHoro mpeamera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCSA K MPOJODKCHUIO HU3YYEHHUS MaTEMaTUKH C
y4uéToMm BbIOOpa Oyayiei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «I'eomerpusi» Ha YIIIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



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 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;



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:



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 Konrpoaniibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 1
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

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHbIE TIpaBUiIa U300paKEHUS HA
PUCYHKC ITIJIOCKOCTH, MapaUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHBI OTpe3Ka

[TonsiTus cTepeoMeTpun: TOUKa, Mpsimas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia U300pakKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapaUICIIbHBIX IPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[lonsTus: nepecekarouiyecs MIOCKOCTH,
IepeceKaroImecs npsiMasi 1 IIoCKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsaTHs: nepecekaronecs MIOCKOCTH,
IepeceKaroImecs npsimasi 1 IiI0CKOCTb;
MOJYTIPOCTPAHCTBO

MHOTrOrpaHHUKHY, U300pKEHUE MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINUX O0BEKTOB

MHororpaHHuKH, U300pakeHNe MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U NIEPBBIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBbIE
cienctBus u3 HUX. CriocoObl 3aaHus
MPSAMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE.
O603HaueHNs NPSAMBIX U IUIOCKOCTEN

10

N300pakeHne ceueHuil mupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moyIeHHbIX
IJIOCKOCTEN. PackpammBanue OCTpOEHHBIX
CEYECHMI Pa3HBIMM LIBETaMU

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
IIPU3MBI, KOTOPbIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHne nepecedeHust morydeHHbIX
IJIOCKOCTEN. PackpaimBanue oCTpOEHHBIX
CEYCHUI pPa3HBIMU LIBETaMU

12

N300parkeHne ceueHuil nmupaMuabl, Kyoa u
IIPU3MBI, KOTOPbIE MPOXOIAT Yepe3 ux péopa.
N3o0pakeHne nepecedeHust morydeHHbIX
IJIOCKOCTEH. PackpaiyBanue mocTpOeHHbIX
CEYCHUM Pa3HBIMU LIBETaMU

13

N300pakeHue ceueHuil nupaMupl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHne nepecedeHust morydeHHbIX
I0cKocTel. PackpamBanue moCcTpOEeHHBIX
CEYCHUH pa3HBIMU I[BETAMU

14

MeTton crnefioB Il IOCTPOCHHUSI CEYSHHI




15

Meroa cnenoB A IOCTPOEHUS CEYEHUN.
CBoiicTBa nepeceyeHui MpAMbIX U
TUIOCKOCTEMN

16

Merton cinenoB 1uisi HOCTPOCHUS CEYEHUM.
CpoiicTBa nepeceyeHuil IpsIMbIX U
IUIOCKOCTEMN

17

[TocTpoenue ceuenuit B nupamue, Kyoe mo
TpéM TOoukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEIKEH 1 3aMHCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue cevueHuil B mupamue, Kyoe mo
TpéM TOoukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOCHUS

19

[Toctpoenue ceveHuii B mupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

20

[TocTpoeHue ceyeHuit B mupamuze, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEXKeHl U 3aIiCh 11aros
MOCTPOCHHS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLHOHANBEHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTsl B ceueHnax Ha
BBIHOCHBIX YepTexxax. Mcropus pa3Butus




TUIAHUMETPUHU U CTCPCOMCTPUHN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpelBarouecs npsmele.
[Ipu3HaKky CKpenMBaOIUXCS PSAMBIX.
[TapamienbHble IpsIMBbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€IVMHCTBEHHOCTH IPSIMOU MapajlIeIbHON
JAHHOM NPAMOU, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsAMoi. JleMMa o nepecedeHnn
NapaJUIECIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajuIeIbHbIX NPSAMBIX. Teopema o
CKpELIUBAIOIIUXCS MIPSAMBIX

27

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOWCTBA MapauIeIbHOTO MPOESKTUPOBAHMSL.
N3o6paxenue pazHbIX GUryp B
NapaJuIeIbHON MPOEKIIUH

28

enTpanbHas npoeKus. YToul ¢
COHAITPAaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
HIPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCT NPSAMON U
IJIOCKOCTH B IipocTpaHcTse. IIpu3Hak




MapajuIeNbHOCTH MPSIMON U TNIOCKOCTH.
CBoiicTBa mapaJuIeIbHOCTH NPSIMOU U
TJIOCKOCTH

31

I'eomeTpuueckue 3a1a4un Ha BHIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBSA3aHHBIE C
HapajIeNIbHOCTBIO IPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[ToctpoeHue ceueHus:, MPOXOIAILIETO YEPE3
JaHHYIO MPSAMYIO Ha YEPTEXKE U
MapayIebHOTO IPYTron nmpsamoil. Pacuér
OTHOLUEHUH

33

[NapannenbHas MpoeKuus, IPUMEHEHUE JUIS
IIOCTPOEHHUS CEYEHUH Ky0a U
napautenenunena. CBorcTa
napaiesienumne1a 1 Mpu3Mbl

34

[Tapannenshbie miockoctu. [Ipu3znaku
MapajuIeIbHOCTH JBYX INIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIeH
4yepe3 TOUKY, He MPUHAAJIEKALYI0 TaHHOU
IUIOCKOCTH U CIIEACTBUA U3 HEE

36

CBoiicTBa mapaJyIeIbHbIX IJIOCKOCTEH: O
NapajuieIbHOCTH NPAMBIX IIEPECEUCHHUS NPU
MEePECEUCHUH JABYX MapajlieIbHbIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEX]Ty MapaJlieIbHBIMU




INIOCKOCTAMMU; O IICPECCCUCHUUN HpHMOﬁ C
ABYMA TapaJlJICIbHBIMU IINIOCKOCTAMU

[ToBTopenue: Teopema [Mudaropa na

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
IPSAAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBLHOTO
napajuienenumneaa

A1 Beruucnenye JuiH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenunese
[lepneHAUKyYISAPHOCTE NPSAMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U
IIJIOCKOCTH
[IepneHAUKYIAPHOCTD NPSAMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOM U
IIJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSAMOM, IPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHANKYIJSIPHON K INTIOCKOCTH

45 [InockocTH U epreHIUKYISIPHBIE UM
MpsIMbIE B MHOTOT'PaHHHUKAX

46 [InockocTH U neprneHIuKyIspHbIE UM
MpsIMbIE B MHOTOT'PaHHHUKAX

47 [lepnenaukynsap u HaknoHHas. [loctpoenue
MEPIEHANKYJISIPA U3 TOYKH HA MPSMYIO

43 [Tepnennukynsap u HaknoHHas. [loctpoeHnue

MEPIEeHIUKYIIAPA U3 TOYKU Ha IPAMYIO




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

49
u obpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas
u obpaTHas)

51 Yron Mexay CKpeuMBarOIMMHUCS MPSIMbIMHU

5) [Tonck nepneHANKyYJIISAPHBIX MPSAMBIX C
IIOMOUIBIO NEPIEHANKYJIIPHBIX INIOCKOCTEN

53 OpToroHajibHOE€ IPOECKTUPOBAHKE
[loctpoenue ceueHuit kyda, MPU3MBL,

54 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAIBHOU MPOEKIINH
[loctpoenue ceueHuit kyda, MpU3MBL,

55 MPaBWILHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO

56 mwiockocTH. [Imockoctu cummerpuil B
MHOT'OTpaHHHUKaX

57 [Ipu3Hak nepneHuKyJISpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
pPacCTOSHUM OT TOYKHU 0 IUIOCKOCTH

59 [IpaBunBEHBIE MHOTOTPaHHUKH. Pacdyér
PacCTOSHUMI OT TOYKHU 0 IUIOCKOCTH
CriocoObl OMyCTUTh MEePIEHAUKYJIISPHI:

60 CUMMETpPHS, CABUT TOUYKH 110 NapajuIeIbHON
NpAMO

61 CaBur no HemapauienbHON IPSIMOH,




HU3MCHCHUC paCCTOHHI/Iﬁ

62

KonTponbhas pabota "B3aumnoe
pacnooKeHne MPAMbIX U INIOCKOCTEHN B
npoctpaHcTBe"

63

[ToBTOpEHME: yroa MeXIay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHHUKE, TEOpEMA
KOCHHYCOB

64

IloBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘{eCKHe MCTOJbI BEIYUCIICHUSA YIJIad
MCXKAY NPpAMBIMHA B MHOT'OI'PAaHHUKAX

66

JIByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yrja

67

[lepnennukynsipusie miaockoctu. CBoiicTBa
B3aMMHO IEPIIEHIUKYJIIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISPHOCTH IUIOCKOCTEH;
TEOpeMa O IPSIMOM IepeceyeHus IByX
IJIOCKOCTEN MEPIEHINKYIISPHBIX TPEThEH
IUIOCKOCTH

69

[IpsmMoyToibHBIN Napasuienenunesn; Kyo;
U3MEPEHMsI, CBOMCTBA MPSIMOYTOJILHOTO
napajulieenume1a

70

TeopeMa 0 JuaroHaljiu nmpsaMoyroJibHOro
napajjiejacnuicaa u CICACTBUC U3 HEe

71

CTepeOMeTpI/I‘leCKI/IC W NPUKJIAAHBIC 3a/1a4H,
CBs3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM




IPpSAMBIX U INTOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSMEIE,
napajuieJbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapaenbHbIX IUIOCKOCTEHN Ha
CKPEILMBAOIINXCS PSAMBIX, PACCTOSIHUE
MEX/1y CKPEIMBAIOIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYALUSIX

74

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 TUNIOCKOCTH

75

Boluncnenue paccToSHUN MEXIY
CKPEIIMBAIOIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHAUKYJISIPHON IIJIOCKOCTH

76

TpéxXrpaHHbIi yroJl, HEpaBEHCTBA IS
TpexrpaHHsix yrios. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yria

77

DneMeHThI ChepUIeCKON TeOMETPHH:
reojie3ndYecKke JIMHUU Ha 3emiie

78

Kontponbnast pabota "Y1l u pacctosHus"

79

CucremaTtu3zanus 3HaHuil "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80

[Iupamuna. Bunsl nupamun. [IpasunsHas
nvpamua

81

[Tpusma. Ilpsimast 1 HaKJIIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

[IpssMolt napayenenunen, NpsAMOYyTroJIbHBINA
napaiesnenumnes, Kyo




Brimyxiibie MHOTOrpanHuku. Teopema

83 Ditnepa 1
Brinykieie MHOTOTpanHuku. Teopema
84 DOitnepa. [IpaBuiabHbBIE U TOTYNPABUIbHbBIE 1
MHOTOTPaHHUKHU
85 Konrponsnas padora "MHororpaHauku” 1
26 [TonsiTue BeKTOpa Ha IJIOCKOCTU U B |
IIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTth BEKTOpPOB 1
89 [IpaBuio mapannenenurena 1
90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1
91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON TIIOCKOCTH
92 CkansipHoe pou3BEACHUE 1
93 Brruucienue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOPAMHU 1
96 [Ipocreiinue 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimme 3ana4n ¢ BEKTOpaMHU 1
98 O060011eHne U cucTeMaTU3alus 3HaHU| 1
99 O06o0011eHre 1 cucTeMaTH3aIys 3HaHUH 1
100 HroroBas koHTpobHas paboTa 1
101 HroroBas koHTpobHAs paboTa 1
102 O06o0011IeHre U cucTeMaTU3aIMs 3HAHUI 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | TlpakTuuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa |

Ha TUIOCKOCTHU U B MPOCTpPaHCTBE"
) [ToBTOpenue temsl "CkansipHOE 1

IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria |

MEXJly BEKTOpaMH B IIPOCTPAHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHUE NPSIMOH, |

MIPOXOASAIIEH Yepe3 JBE TOUKH'"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, |

ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, |

ABHEHUE INIOCKOCTU B OTpE3Kax

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, TUHEHHOE |

IPOrpaMMHUPOBAHKE
9 JIuHeiiHble HEPABEHCTBA, TUHEWHOE |

IpOrpaMMUpPOBaHUE
10 AHanuThyeckue METObl pacuéTa yria |

MEX/1y MPSMBIMH B MHOT'OI'PaHHUKAX
1 AHanuThyecKue METO/bl pacuéTa yria |

MCKAY MIIOCKOCTAMHU B MHOT'OI'PAaHHUKAX




dopmyna pacCTOSHUS OT TOUKH JI0

12 IUIOCKOCTH B KOOpJIUHATaX

13 Haxoxnaenue paccTossHUI OT TOUKHU 10
IUIOCKOCTH B KyOe

14 Haxoxzaenue paccTossHUI OT TOUKHU 10
IUIOCKOCTH B NPaBUJILHON IUPaMUJIE

15 Konrtponbnas paborta "AHanuTHueckas
reomeTrpus”

16 CeueHMsi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJ] CIEA0B
CeueHust MHOTOIPaHHUKOB: CTaHIapTHbHIE

18 IIJIOCKOCTH, TIEPECEYEHUs MPSAMBIX U
IJIOCKOCTEN

19 [TapannenbHble IPsIMBIE U TUIOCKOCTH:
napasuleJIbHble CeUeHUS

20 [TapannenbHble IPsIMBIE U TUIOCKOCTH:
pacy€T OTHOLLIECHUN

)1 [TapannenpHble IpsIMBbIE U IULIOCKOCTH: YTJIbI
MEXy CKPELIUBAIOLIUMUCS NPSIMBIMU
[TepnieHAuKyIJIApHBIE IPSIMBIE U TUNIOCKOCTH:

2 CTaHJIapTHBIE Mapbl MEPIEHANKYISPHBIX
IUIOCKOCTEW U NPSIMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

7 [lepneniuKynsipHbIE PSMBIE U TNIOCKOCTH:
TeOopeMa O TPeX MEPIEeHAUKYJIIIpax

24 [IepnieHuKyIsIpHBIE NPSAMBIE U TUIOCKOCTH:




BBIYHCJIICHUA IJIMH B MHOT'OI'PaHHHUKAX

25

HOBTOpeHI/IeI Jromanu MHOFO}’FOJ’IBHI/IKOB,
(hopMyJIBI IS TUTOIIAICH, COOOpaKEHUS
rmogoous

26

HOBTOpeHI/IGZ miomaan MHOTOYT'OJIbHUKOB,
(hopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
mogoous

27

HOBTOpeHI/IeI I1omaan MHOFOyFOHBHI/IKOB,
(hopMyIIBI 1715 TTOIIAACH, COOOpaKEHUS
mogoous

28

[Tnomanau ceyeHuit MHOrOrpaHHUKOB:
TUTOIIA M TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs 000U

29

[Tnomaay ceveHuit MHOTOTPaHHUKOB:
IUTOIIA TN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

30

KontposnbHas padora "IloBTOpeHue:
MHOTOTPAHHUKH, CEYEHUSI MHOTOIPAHHUKOB"

31

O6BéMm Tema. OOBEM MPSIMOYTOIBLHOTO
napaJulesenumneaa

32

3anaun 00 yABOCHUH Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIIUU yTIia

33

CrepeomeTprudeckue 3a/1auu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO
napaJuieNenuneaa

34

HpI/IK.]'IaI[HBIe 3aJa4u, CBA3aHHBIC C
BBIYHCJICHHEM 00bEéMa pAMOYT'OJIbHOTO
MnapaJuiCJICIuIcaa




35 O0BEM TIPSIMOIA TPU3MBI

16 CrepeomeTpruecKue 3a1a4u, CBI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB MPSIMOM MTPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSIMOU MPU3MBI
Brruncienne 005EMOB TEII ¢ IOMOIIBIO

38 ornpenenéHHoro uHrerpana. OosEm
HaKJIOHHOW MPU3MBbI
Brruncienne 005EMOB TEJT C IOMOIIBIO

39 onpenenéHHoro uaTerpana. Oobém
TTUPAMU/TBI

40 ®dopmyna 00bEMa mupamuapl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

41 dopmyna 00péMa upamuIel. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

4 CrepeomeTpruecKkue 3aa4u, CBI3aHHbBIC C
00BEMaMH HAKIIOHHOW TIPU3MBI

43 CrepeomeTpuuecKkue 3aJjauu, CBI3aHHbIE C
00BEMaMK TUPaMUJIBI

WKJIaJHbBIE 3aa49HU 10 TEME ‘bEMBI

I1 "O6

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagasie 3aaaun Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTHUPAMHUIBI

46 [Ipumenenne 06bEMOB. Briuncienue
pacCTOsTHUS JI0 TNTIOCKOCTH

47 Kontposnbnas padora "O6bEmM




MHOTOTpaHHUKA"

[unuHapruyeckas MOBEPXHOCTb,

48 o0pa3zyromue HUIHHIPUIECKON
MOBEPXHOCTH

49 unuuap. [Ipssmoit KpyroBoi HUIUHAP.
[Inomane MOBEpXHOCTH LUIUHAPA

50 Konnueckas moBepxHOCTb, 00pa3yoliye
KOHM4YecKoH noBepxHocTH. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
napasuieIbHON MIIOCKOCTH OCHOBAHUS

5 VYceuéHnblil koHyc. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH M TTOTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM OBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHUH IIWINH/PA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUYEHUH IIWINHIPA, KOHYyCa

57 [Tpuxiiagabie 3a1a4u, CBA3aHHBIE C
WIUHIPOM

58 [IpuknanHeie 3a1a4um, CBsI3aHHBIE C
WIHHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanwne mapa u cdepsl miockocTbio. Bun u
n300pakeHue mapa

61

[Nepeceuenue chepbl U MIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdeps! mmockocTsio. Bua u
n300paKeHHe 1Iapa

62

VYpasuenue ceprl. [Lnomans chepst u e
yacreu

63

Cummerpust cheps! 1 mapa

64

CrepeoMeTpuieCcKHe 3a/1aui Ha
JI0OKa3aTeIbCTBO U BEIUMCIICHHUE, CBSI3aHHbBIC
co c(hepoii U mapoM, TOCTPOSHUEM UX
CEUYCHUM MIOCKOCTHIO

65

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNIbCTBO M BHIYMCIICHUE, CBSI3aHHBIE
co c(hepoii U mapoM, TOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

66

[TpuknagHbie 3a1a49u, CBI3aHHBIE CO chepoit
U apoM

67

[ToBTOpEeHME: OKPY)KHOCTH Ha TUIOCKOCTH,
BBIYHUCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHI)IG
mogoous

68

Pazauunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOTI'OrpaHHHUKOB

69

3anauu o teMe "Tena u noBepxHOCTH
BpaleHus"

70

3anaun o reMe "Tena u noBepxHOCTH
BpaieHus"




71

KoHnTposnbHas padora "Tena v moBepXHOCTH
BpaieHus"

72

O6nem mumHapa. Teopema 06 00bEMeE
IPSIMOTO IIWIIMHAPA

73
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