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HOACHUTEJBHAA 3AIIMCKA

['eomeTpust siBAsieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
oOuiero oopa3zoBaHusi, TaK Kak 00€CEeYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M MPEIMETOB T'YMaHUTApPHOTO IIMKJIA.
[TockonbKy  Joruueckoe  MbllUieHue,  GopMHupyeMoe  MpU  U3YYCHHUH
0Oy4aroNIMMUCS TOHSITUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTENIbCTBE TEOPEM U
MOCTPOCHUU 1LIEMOYKHU JIOTMUECKUX YTBEPKJICHUM MPU PEUICHUH T€OMETPUUYECKUX
3a/la4, YMEHHUE BBIJIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PELICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LHKJIA, B YaCTHOCTH
(dbuzmyeckux 3aaad.

Lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomerpus» Ha yriayOn€HHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEW OOyYarommxcst Mpu
U3YYEHUH T€OMETPHUH, KaK COCTABISIONICH MpeaMeTHON obmactu «MareMmarrka u
uHpopMmaTtuka»  depe3  oOecleueHHe  BO3MOXKHOCTH  NPHOOpETEeHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBHOTO
oOpa30oBaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHMEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSAIONIMMH U YCUIMBAIOIUMHU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacuIMpeHue Mpe/ICTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHHE OCO3HAHUS B3AUMOCBSI3H T€OMETPHUH C OKPY>KAIOIITIM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUrypax Kak o
BOKHEHIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3yYaTh
pa3HbIC SIBJICHUS OKPY’KAIOUIEr0 MUPa, 3HAHUE MOHATUMHOTO arapara 1o pasaeiy
«CTtepeoMeTpusi» yueOHOT0 Kypca reOMETpHUU;

dbopMupoBaHUE€  YMEHHS  BJAJeTh  OCHOBHBIMH  TOHSTUSMH O
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT M yMEHHE WX TPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMBI M HAXOJIWTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YEPTEkKaxX, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCUOMATHUKU TIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMHupoBaHWE yMEHUS BIAJACTh METOJAaMHU JOKA3aTeIhCTB W AJITOPUTMOB
peuieHns, YMEHUsI UX NPUMEHATb, IMPOBOAMTH JOKa3aTEIbHBIE PACCYXKICHUA B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33J1ay C MPAKTUYECKUM COJICPKAHUEM,



dbopMupoBaHHE TMpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PaCCyKIACHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTYyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaronmxcs, Mo3HaBaTeIbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, HUHTEPECa K U3YUCHHUIO T€OMETPHUH;

¢dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH:
YMEHUSI paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKHX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX XKU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTEIBHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble M IJIOCKOCTH B IMPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel U  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIIyOJIEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJiep KaTesIbHbIM JIMHUSIM y4eOHOTO Kypca, a
(dbopMHpOBaHHE JIOTMYECKUX YMEHMH  pacupenensiercs He  TOJBKO 10
COJIEp>KaTENIbHBIM JIUHUSAM, HO U 10 TofaMm obydenus. Coaep:xanue oOpa3zoBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padoueit
MPOrpaMMbl, pacHpeleaEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamaiuch HEOAHOKpPAaTHO. OTO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLINIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarOIUXCs, pacluupsis U yriryosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3nath yciuoBus i auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTelIbHBIX IporpamMMm, OOeCneuuTh yriayOJa€HHoe
M3Y4YEHUE TEOMETPHUH KaK COCTaBIIsONIeH yueOHoro mpeamera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOJODKCHUIO HW3YYEHHS MaTEMaTHUKH C
y4u€ToM BbIOOpa Oyayiei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOoro kypca «Il'eomerpusi» Ha YIIIyOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 yaca B Heqeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECACTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpelMBaromuecss mnpsmble. [IpU3Hakum CKpemumBarOmMXxcCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPAMBIX, [1APAUICIIBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OcHOBHbIE CBOWCTBA MapajJIeNIbHOTO TNpOeKTHpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IpOCTpaHCTBE. [lapaminenbHOCTh INIOCKOCTEN: Mapaule/IbHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEN. IIpocreimue
NPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadJp, Napaulelenumne],
MOCTPOEHUE CEUCHUU.

IleprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIENBHBIE W NEPHNEHIUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoOe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXIrpaHHbIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBAas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] H  €r0  CBOWCTBA.
Kparuaiime mnyTH Ha TOBEpXHOCTM MHOrOorpaHHuka. Teopema Diinepa.
[IpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yrojgpHas nDHpaMuja,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHpPAaMHUIA, TNPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA WU IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, uaroHaiu, YIJIbL.
[Inomans OOKOBOMI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3IMBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NpPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa HA YHCIIO.
ITonsaTe KoOMIUIaHapHBIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTOopaMm. [IpsAmoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MeEkIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[Tonarus: HUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue noBepxHocTe. Tema BpamieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpamieHusl Ha TiockocTh. Pa3BépTka nunuuApa M koHyca. CumMmerpusi cepsl u
miapa.

O6BEM. OcHoBHBIE CcBOICcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuiesenunesa u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHPA, TUpaMuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucanHas B
UWIMHAP, ONHMCAHHAs OKoJo wuuiauHapa. Ilepecedenwe cdepsl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsiTHE MHOTrOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMAab chephl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEN
nmofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemenwe 3amad Ha
TUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS Iapa, METObI IIOCTPOCHUS
CEUYEHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXX€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIICHHH TeOMETPUUCCKUX
3a/ay.

JABU:KEeHMSI B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBMXKEHUH: NapaUleIbHBIA TEPEHOC,
[EHTpaAJIbHAsI CUMMETpHsS, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BociuTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUHUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHU, PACCyKIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENBHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOM  JIeSITEIBHOCTH, CBA3AHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymieli mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHHUE TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWU JJi1 pelieHus 3ajad B 00JacTH
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, MOHUMAaHUE
MaTEeMaTUYECKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYMMOCTH JJISI PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOH Kak CpEeICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYKD M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBUA:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHUs] OHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCUPUKAIINH,
OCHOBaHUS [ 000OIIEHHS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIN34;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTYMEHTAILMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI,

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHUs, BHIOWpaTh Hauboliee TMOAXOMSIIMUNA €  y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (OpPMYIUpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTATH
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITH A€PUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHJIOB H
dbopMm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpadUUECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOopMalu 1o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPHHHUMATH U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOU TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYACTHHKOB
auaora, oOHapy>XMBaTh Pa3jIudyve U CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pPEIeHUs C
y4E€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BIIAJCTh  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM KakK  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pPelIeHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIWBUAYaJIbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisiTh
BUJIbI paboOT, JOroBapuUBaThCS, OOCYXJaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO YacThb pabOTHl H
KOOPAVMHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMH CTEPEOMETPUM TMPHU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHATH napajujiebHoe, LEHTpaJIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBINOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOI'PAHHUKOB PA3IUYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIIATH IUIOIIAAM  IOBEPXHOCTEHM  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamMuzia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH IMOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHWA U
HaxO0XXJICHUE TCOMETPUYECKHX BEJIUYHMH, IMPUMEHSS W3BECTHBIE METOJbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MNPEACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH IIOJYYECHHbICE 3HAHUS HA [PAKTUKE: CpPAaBHUBATh W
aHANIM3UPOBATh PEANbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
mpolecce IOUCKA pelleHus] MaTeMaTU4YecKu Cc(hOopMyJIMpOBAaHHOM
npo0JieMbl, MOJEINPOBATh pEallbHble CUTYallud Ha SI3bIKE T'€OMETpHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJEHUEM F€OMETPUYECKUX BEIUYMH;

e HUMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKOW U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C T€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIAaCCU(PHUIIMPOBATH B3aUMHOE PacCIoNOXKeHUE c(ephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJ;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSIMH Tell
BpaIleHUs] 1 MHOTOTPAHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4daemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIUIOCKUE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPALICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TIpU
MapaJuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHHUSA: CEUCHUS IMIMHIpA
(mapayienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUS KOHYyCa (MapaiieabHbIe
OCHOBAHMIO U MPOXOSLIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJl CIIeJI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/1a4, OPEANOJIararmllinX HECKOJBKO INAaroB pEIICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOILICHUH |
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUUECKUX 33134,

MPUMEHATh  [OJYyYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBAT,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluH, IPUMEHSITh N3yUCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTudecku  cHOpMYJUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA UM TEOPEM,
ammapara anreOpbl, pemiaTh MNPaKTUYECKHE 3aJlaud, CBS3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Koecrso 1acon DJIeKTpOHHbIe (HM(ppOBbIE)
n/n NMPOrpamMmbl Bcero Kontpoapuere o0pa3oBaTe/IbHbIE pecypchl
padoThbI
1 BBenenue B ctepeomeTpuio 23 1
) B3auMHoe pacronokeHue npsMbIX B 6 |
IIPOCTPaHCTBE
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEHN B 2
IIPOCTPAHCTBE
4 HepneHz[mfynﬁpHOCTb IPSAMBIX U )5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIIBl ¥ paccTosHUSA 16 1
MHororpanHuKu 7 1
Bexkrtopsl B ipocTpaHcTBe 12
2 HOBTOPeHMe, 000011IeHHE U CUCTEMATH3ALIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KIIACC

KoanuecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HUdpoBbIEL)
Ne /i KoHTpo/bHbIE
NMporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI
1 AHanuTuyeckas reOMeTpus 15 1
) [ToBTOpenwue, 0600IIEHNE U 15 |
CUCTeMaTH3alus 3HAaHHUH
OO6bEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBEepXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBMOKEeHUS 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 )
cucTeMaTu3alus 3HaHuH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8




IHOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoxka

Koan4yecTBOo 4acoB

Bcero

OcHoBHBIC ImpaBujia 1/1306pa>1<eH1/1;1 Ha PUCYHKC INIOCKOCTH, MMAapaJIJICJIbHBIX ITPAMBIX (0Tp€‘3KOB),

! CepeIMHBI OTpe3Ka !

) [ToHsATHS cTepeoMeTpHUH: TOUKA, NPsiMast, INIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE NTpaBHiIa |
n300pa’keHNs Ha pUCYHKE TUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEINHBI OTpPE3Ka

3 [TonsATHs: nepecekaronmecs MWIOCKOCTH, IEpEeCcEKaroIecs IpsMas U MJI0CKOCTb; |
MOJTYTIPOCTPAHCTBO

4 [TonsaTHS: MepeceKaronmecs MIOCKOCTH, MEPECEKAIOLINecs IpsIMas U IMII0CKOCTD; |
MOJTYTIPOCTPAHCTBO

5 MHororpanHuk#, U300paKeHHE MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTyp, HECYIIECTBYIOMINX |
00BEKTOB

6 MHororpaHHuKH, H300paKeHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTyp, HECYIECTBYIOIINX |
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUN U NIEPBBIE CICACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHH U TEPBBIE ClIeACTBUS U3 HUX. CIIOCOOBI 33/1aHuUs IPSMBIX U TUIOCKOCTEH 1
B ipocTpancTBe. O003HaYeHUS MPAMBIX U IIIOCKOCTEH
N300pakeHue ceyeHuil mupaMupl, Kyoa u Ipu3Mbl, KOTOpPbIE IPOXOAAT Yepe3 X peodpa.

10 N300pakeHne nepecedeHus MoydeHHbIX II0CKOCTel. PackpamuBaHie MOCTPOSHHBIX CeUeHHH 1
pa3sHBIMU LIBETaMHU
N300pakeHue ceyeHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOPbIE IPOXOAAT Yepe3 UX peodpa.

11 N300pakeHne nepecedeHus moydeHHbIX II0CKOoCcTel. PackpamnBaHie NoCTPOSHHbBIX CEUeHHM 1

Pa3sHbIMH OBCTAMU




N3ob6paxeHune ceyeHuit mupamMuabl, Ky0a v MpU3Mbl, KOTOpPbIE MPOXOJIAT Yepe3 ux peopa.

12 N3o0pakeHune nepeceueHus MmoayuyeHHbIX ITOCKOCTEN. PackpalmBanue MOCTPOCHHBIX CEUCHUM
pa3HBIMU LIBETAMHU
N3o0pakeHune ceueHnii mupaMu/ibl, KyOa U IPU3MBI, KOTOPBIE MPOXO AT Yepe3 ux peopa.

13 N3o0pakeHune nepeceueHus moayuYeHHbIX IITOCKOCTEN. PackpalmuBanue MoCTpOCHHBIX CEUCHUM
pa3HBIMU LIBETAMHU

14 Merton cnenoB Uil TOCTPOCHUST CEUCHUI

15 Meton cienoB uist TOCTpoeHusl ceueHuil. CBoNCTBa EPECEUEHUM NMPSAMBIX U INIOCKOCTEN

16 Meron cnenoB aist noctpoeHus ceueHuid. CBoMCTBa epeceueHuid MPSAMbIX U MJIOCKOCTEHN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znaHue BHIHOCHBIX
YepTEKEeH 1 3aMKCh IIaroB MOCTPOCHUS

13 [Toctpoenue cevuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTEKEeH 1 3aMKCh IIaroB MOCTPOCHUS

19 [Toctpoenue cedyeHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTeKel U 3aMKCh 111aroB NOCTPOSHUS

20 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znaHne BHIHOCHBIX
YepTeKel U 3aMKCh 111aroB NOCTPOSHUS

21 [ToBTOpenue mnanuMetTpuu: Teopema o MPOMOPIHOHANBHBIX OTpe3kax. [lomobue TpeyroabHIKOB

2 [ToBTOpenue mnanumerpun: Teopema MeHenas. PacyeTsl B ce4eHUSIX HA BBIHOCHBIX YEpPTEkKaX.
Hcropust pa3BuTHA MIIAHUMETPUHU U CTEPEOMETPUH

23 Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"

24 B3auMHoe pacnonoxxenue npsiMbix B mpoctpaHcTBe. CkpeuBatoniuecs npsmeie. [Ipuznaku
CKpenuBaromuxcs npsmeix. [lapamiensHeie npsiMbie B MPOCTPAHCTBE
Teopema 0 Cyl1€eCTBOBaHUM U €IMHCTBEHHOCTH MPSMOM NapajieIbHON TaHHON IPsIMOi,

25 MPOXOJIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIe)Kallled Ha TaHHOM npsiMoi. Jlemma o
MepeceyeHNH NapayiesIbHbIX NPSIMBIX TUIOCKOCTHIO

26 [TapannenpHOCTB Tpex npsMbIX. TeopeMa o0 TpEX mapayienbHbIX OpsIMBIX. Teopema o




CKpCHIUMBAOIIHUXCA MMPAMBIX

[TapamrensHoe npoekTpoBaHne. OCHOBHBIE CBOMCTBA MTAPAJLIEIBHOTO IPOSKTUPOBAHMSL.

27 N300pakeHne pa3HbIX (GUTYp B apaIeIbHON TPOCSKIIH :

28 IlenTpanbHas IpOEKLUA. YTOI C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXKY IPAMBIMU 1

29 3amaun Ha JOKa3aTeIbCTBO U UCCIIEI0BaHKE, CBSI3aHHBIE C PACIIONOKEHUEM IPSMBIX B 1
IIPOCTPAHCTBE

30 [ToHsATHS: MapaIeTbHOCTh MPSIMOM U IUNIOCKOCTH B NpocTpaHcTBe. [Ipu3Hak mapasmiensHocTn 1
npsMOi ¥ IiockocTu. CBOMCTBa NapajIeIbHOCTH MPSAMOM U INIOCKOCTH

31 ['eomeTpryeckue 3a7jaun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO, CBA3AHHBIE C apaJIIeIbHOCTHIO 1
HPAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE

1 [TocTpoenue ceyeHus, MpOXOAIIETO YEPEe3 JaHHYIO MPSAMYIO Ha YepTeKe U MapayieIbHOTO 1
JIpyrou npsmoi. Pacuér oTHomeHun

1 [TapannenbHas npoeKuus, IPUMEHEHUE [ TOCTPOSHUS CeUeHUI KyOa 1 mapayienenumnesa. |
CaolicTBa napasuieienune1a 1 mpu3Mbl

34 [TapannenpHble miockocTy. [Ipu3Haky napaiaenbHOCTH JBYX IUIOCKOCTEN 1

15 Teopema o napanneanocv:TH U €IMHCTBEHHOCTH HHOCKOCTI/I, IPOXOASIIEeH Yepe3 TOUKY, He |
MPUHAAJISKAILYIO TaHHON INIOCKOCTH U CIIEACTBUS U3 HEE

36 CpoiicTBa napamienbHbIX MJIOCKOCTEN: O MapaIeIbHOCTH MPSIMBIX IIEpECeUeHUs IpU 1
MEePECEUCHUH ABYX MapajuieNIbHbIX IJIOCKOCTEN TpEeThel
CpoiicTBa napamienabHbIX IIIOCKOCTEN: 00 OTpe3Kax NapauieIbHbIX MPSAMBIX, 3aKITIOUYEHHBIX

37 MEX/1ly MapajieIbHbIMU IUNIOCKOCTSIMM; O IIEPECEUEHNUN IPSIMOM C IBYMs IapaJuIeIbHbIMU 1
IUIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH 1

39 IToBTOpEHME: TPUTOHOMETPUS NPSIMOYTOJIBHOTO TPEYTOJIBbHUKA 1

40 CpoiicTBa Ky0a 1 IPSIMOYTOJIFHOTO MapasiIesIeIUIIe /1a 1

41 Boruncnenue JUIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM IapaJijiesienunesie 1

42 [lepneHqUKyIAPHOCTD MPSAMOM U IUIOCKOCTHU. IIpU3HaK neprneHuKyIspHOCTH NPAMOU U 1




IIJIOCKOCTHU

[lepnenquKyIIPHOCTD MPSAMOM U TUIOCKOCTHU. [Ipu3HaK neprneHIuKyIspHOCTH NPAMON 1

43 1
IJIOCKOCTH
44 Teopema 0 CylIECTBOBAHUM U €IUHCTBEHHOCTH NIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA 1
U TIEPIIEHANKYJISIPHON K IJIOCKOCTU
45 [TnockocTH U NepHEeHAUKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKaX 1
46 [InockoCTH ¥ EPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKaX 1
47 [Tepnienaukynsip u HakiIoHHAs. [locTpoeHne neprneHaAnKyIsipa U3 TOUYKH Ha IPSIMYIO 1
48 [lepnennukynsap u HakinoHHadA. [locTpoeHne nepneHuKyIsIpa U3 TOUYKHU Ha MPSMYIO 1
49 Teopema o Tpéx nepneHAuKyIsApax (mpsmas u oopaTHasi) 1
50 Teopema o Tpéx neprneHaAnKyIspax (npsmas u oopaTHast) 1
51 Yron Mexay CKpenuBarOIIUMHUCS TPSIMbIMHI 1
52 [Tonck neprneHIuKyIspHBIX IPSIMBIX ¢ TOMOIIBIO MEPIIEHIUKYJIIIPHBIX IIJIOCKOCTEN 1
53 OpToroHanbHOE NPOEKTUPOBAHUE 1
54 [Toctpoenue ceueHuit Kyoa, IpU3MBbl, IPABUIBHOM MUPAMUABI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKLIAN
55 [Toctpoenue ceuenuii kyda, MpU3MblL, IPABHIIbHON MUPaAMUIbI C IIOMOIIBIO OPTOTOHAJIBHOMN |
IIPOEKLIAN
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO IIOCKOCTH. [10ockocTn cummerpuii B 1
MHOTOTpaHHHUKaX
57 IIpu3Hak neprneHIuKyISIPHOCTH NPSIMON U TNIOCKOCTH KaK CIEACTBHE CHMMETPHUH 1
58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€T paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH 1
59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pac4€T pacCcTOSTHUI OT TOYKHU JO INTIOCKOCTH 1
60 CriocoObl OMMyCTHTD NEPIICHANKYJISIPBI: CAMMETPHS, CIBUT TOYKH TI0 TapaJlIeTbHON TPSMON 1
61 CaBur 1o HemapauienbHON NpAMOM, U3MEHEHHE PACCTOSTHUI 1
62 KonTtponbHas padota "B3anMHOE pacmnoiokeHHe MPSMBIX B INTIOCKOCTEH B TpocTpaHCcTBE" |




HOBTOpeHI/ICZ yroj MCXKAy IpsAMbIMU Ha IIJIOCKOCTH, TODUT'OHOMETPUA B IPOHU3BOJIbHOM

63 TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB !

64 [ToBTOpEHME: Yroa MKy CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METObI BEIUNCICHUS YIJIa MEXKTY PSIMBIMA B MHOTOTpaHHHUKAX 1

66 JiByrpansbIil yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia 1

67 [Tepnienaukymnsipubie mI0ockocTH. CBOKWCTBA B3aUMHO NMEPHEHAUKYIISIPHBIX TIIOCKOCTEN 1

68 [Ipu3Hak neprneHuKyISIpHOCTH IUIOCKOCTEH; TeopeMa o MpsAMOi repeceueHus ABYX MIOCKOCTEN |
MEePIEHANKYISPHBIX TPEThEU MIIOCKOCTH

69 [IpstmoyronbHbBIN Napaienenunes; Kyo; U3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesienumne1a

70 Teopema 0 AuMaroHanyu NpsAMOYroJbHOTO MapajuIeNIeNuIe a U CIEACTBUE U3 HEE 1

71 CrepeomeTpuuecKue U NPUKIAIHBIE 33[Ja4H, CBI3AHHBIE CO B3AMMHBIM PACIIOJIOAKEHUEM ITPSMBIX |
U TUIOCKOCTH

7 [ToBTOpEHME: CKpemMBAIOLIKECS MIPSMBbIE, TAPAJIEIIbHBIE IIOCKOCTH B CTAHIAPTHBIX |
MHOTOTpaHHHKaX

7 [Tapa napayaenbHbIX IUIOCKOCTEN Ha CKPEIINBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXKIY 1
CKPEIMBAIOIMMUCS IPSIMBIMU B IPOCTBIX CUTYaIUSIX

74 PaccrosiHEE OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 TNIOCKOCTH 1

75 Brruncnenune pacCTOSHUN MEXy CKPELIIUBAIOLIMMUCS MPSAMBIMH € TOMOIIBIO |
NepHEHANKYISIPHON MIIOCKOCTH

76 TpéxrpaHHbIid yroj, HepaBeHCTBA I TpEeXTpaHHbIX yrioB. Teopema [Tudaropa, Teopemsr |
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO yIjia

77 DneMeHTHI ChEePUIECKON reOMETPHUH: T€OAe3UUeCKIe JIMHUN Ha 3emiie 1

78 Kontponbnas pabora "Yribl u paccrosiHus" 1

79 CucremaTtuzanus 3HaHui "MHOrorpaHHMK M €ro 3JI€MEHTHI" 1

80 [Mupamupa. Buael nupamun. [IpaBunbsHas nupamuia 1




81

[Tpusma. [Ipsimas u HaknoHHas pu3Mbl. [IpaBunpHas npusma

1
82 [IpsiMoit mapasenenunea, NpsIMOYTOIBHBINA MapajuieNenume, Kyo 1
83 Brinyxkiiblie MHOrorpanHuku. Teopema Ditniepa 1
84 Brinyxiblie MHOrorpanHukd. Teopema Oitniepa. [IpaBuibHbIE U TOJIyIPaBUIIbHBIE MHOTOIPAaHHUKU 1
85 KonTtponbhast pabora "MHororpanHHuKu" |
86 [TonsiTHE BEKTOpA HA INIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOPOB 1
89 [IpaBuio mapannenenunena |
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
91 Paznoxenue BekTopa mo 0a3ucy TpEx BEKTOPOB, HE JEKAIIUX B OJTHON MIIOCKOCTH 1
92 CkansipHO€ IpOU3BE/IEHUE 1
93 Brruncnenue yria Mex, 1y BEKTOpaMU B IPOCTPAHCTBE 1
94 [Ipocreiimme 3axa4n ¢ BEKTOpaMHU 1
95 [Ipocreiimue 3agaum ¢ BEKTOpaMu 1
96 IIpocreiimme 3aauu ¢ BEKTOPaMH 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu |
98 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
99 O0001eHne U cucTeMaTu3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpoIbHas paboTa |
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoanuyecTBO 4acos

Ne i/ Tema ypoka
Bcero
1 IToBTOpenue Temsl "KoopauHaThl BEKTOpA Ha IJIOCKOCTU U B IPOCTPAHCTBE" 1
2 [ToBTOpenue Tembl "CkansipHOe IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BbrunciaeHue yria Mex1y BEKTOpamMH B pocTpaHCcTBe" 1
4 [ToBTOpEeHME TeMbI "YpaBHEHNE IPSIMOM, IPOXOASILIEH Yepe3 ABE TOUKU" 1
5 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, YPAaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KaX 1
7 BekropHoe nmpousBeneHue 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
9 JIunHeiiHble HEPAaBEHCTBA, JINHEHHOE TPOrPAMMHUPOBAHKE 1
10 AHanuTHyecKkue METOAbI pacuéTa yriia MeXy NPsIMbIMM B MHOTOI'DaHHUKAX 1
11 AHanuTH4YeCKHe METOBI PacU€Ta yIila MeKy INIOCKOCTMU B MHOIOTPaHHUKAX 1
12 @opMyiia pacCTOSIHUS OT TOYKH [0 IUNIOCKOCTU B KOOPAMHATAX 1
13 HaxosxneHue pacCTOsSHUM OT TOYKH /10 MJIOCKOCTH B KyOe 1
14 Haxoxnenue paccTossHUM OT TOYKH JI0 TNIOCKOCTH B MPABWIBHON MUpPaMHUJIE 1
15 Kontponbhas pabota "Ananuruyeckas reomerpus” 1
16 CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbIE MHOTOTPAHHUKH 1
17 CeueHMsi MHOTOIPaHHUKOB: METO/I CJIEZIOB 1
18 CeyeHMst MHOTOIPaHHUKOB: CTaHIAPTHBIE INIOCKOCTH, IEPECEYEHMSI IPSAMBIX U INIOCKOCTEN 1
19 [TapannenpHbIe IPSMBIE U INIOCKOCTH: NApajUIeIbHbIE CEYEHUS 1
20 [TapannensHble NpsIMbIE U TIJIOCKOCTH: pacy€T OTHOUICHUHN 1
21 [TapanienbHble NPSAMBIE U TNIOCKOCTH: YTJIbI MEXKY CKPEIMBAIOLIUMUCS IPIMBIMU 1




HCpHCH,I[I/IKYJ'IHpHBIe MIpAMBIC U IINIOCKOCTH: CTAHAAPTHBIC ITaphbl HICPIICHAUKYJIAPHBIX IUIOCKOCTEH

22 U IPSIMBIX, CHMMETPUU MHOTOI'PaHHHUKOB !
23 [lepneHauKyIsIpHBIE MPSMBIE U TUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIIIpax 1
24 IlepneHauKyIsIpHBIE MIPSAMBIE U TUNIOCKOCTH: BBIYMCIICHUS JIMH B MHOIOI'PaHHUKAX 1
25 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS TIOMIAJEH, COOOpaXkeHus To100us 1
26 [ToBTOpEHME: TUIOITAAM MHOTOYTOJILHUKOB, ()OPMYJIBI JUTS TUIOIIAIEH, COOOpaKeHuUs o00us 1
27 [ToBTOpEHME: IUIOMAIN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIS TUTOIIAICH, COOOpaXKEHUS TI0100us 1
73 [Inomany ce4eHnii MHOTOI'PaHHUKOB: IUIOLIAAH IOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
COOOpaKeHHSI TIOI00MSI
29 [Inomany ce4eHnii MHOTOI'PaHHUKOB: IUIOLIAAH [IOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
COO0OpakKeHHsI MOA00MS
30 Kontponbhas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYEHHUSI MHOTOTPaHHUKOB" 1
31 O06bEM Tena. O0beM IPSIMOYTOJILHOTO TTapajuieenuneaa 1
32 3anaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyba; 0 TPUCEKIUH yTiia 1
33 CrepeoMeTpruyecKHe 3aJjauu, CBSI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO Mapasuiesenumneia 1
34 [Ipuxnanueie 3a1a4u, CBSI3aHHBIE C BBIYUCIEHHEM 00BhEMA MPSMOYTOJIBHOTO Mapauiesenune1a 1
35 OO0BEM IpsIMOI TPU3MBI 1
36 CrepeoMeTpruyecKHe 3aJjauu, CBI3aHHbIEC C BBIYMCICHUEM 00bEMOB MPSIMOI MPU3MBI 1
37 [Tpuknannele 3aauu, CBA3aHHbBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brruucnenue o0bEMOB Te ¢ TOMOIIBIO onpeenéHHoro uaTerpaia. O0béM HaKIOHHON TPU3MBbI 1
39 Boruncnenne 06b€MOB Tell ¢ TOMOILBIO OIpeieIEHHOro uHTerpana. OobEM nmupaMu/isl 1
40 dopmyna 00béMa upamuibl. OTHONMIEHUE 00HEMOB MTUPAMHU/ C OOIIHUM yTIOM 1
41 ®opmyna 06béMa nupamuasl. OTHOLIEHHE 00BEMOB MUPAMUJL C OOLIUM yTIIOM 1
42 CrepeomeTpHuyuecKue 3a1a4M, CBsI3aHHbIC ¢ 00bEMaMK HAKIIOHHON TTPU3MBbI 1
43 CrepeomeTpuuecKue 3aa4u, CBsI3aHHBIE C 00BEMAaMU TUPAMU/IBI 1
44 [Tpuknaaneie 3agaun o TeMe "O0bEMBbI Ten'", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI 1




45

[Tpuxnanueie 3ana4n no reme "OOBEMBI TeN", CBAI3aHHBIE ¢ 00BEMOM MUPAMHUIBI

1
46 [Ipumenenne 06bEMOB. Brruncienue paccTossHUS J10 TUIOCKOCTH 1
47 Kontponbnas padora "O6BbEM MHOTOTpaHHHUKA" 1
48 [{umHAprYecKas IOBEPXHOCTh, 00pa3yolie HUINHAPUIECKON TOBEPXHOCTH 1
49 Hunuuap. Ipsamon xpyroson nunuHAp. Ilnomans noBepXHOCTH NUINHAPA 1
50 Konnueckas moBepxHOCTh, 00pa3ytonue KOHnIecKoi moBepxHoctu. Konyc 1
51 CeueHnre KOHyca TUIOCKOCThIO, MapalyIeIbHON TIJIOCKOCTH OCHOBAHUS 1
52 YceuéHnplii konyc. M300paxeHne KOHyCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH KOHYCA 1
54 [Tnomaae 60KOBOM MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpuyecKre 3aJjaui Ha 10Ka3aTeIbCTBO U BBIUMCIIEHHE, TOCTPOCHUEM CEUEHUN |
HWINHAPA, KOHyCa
56 CrepeoMeTpuyecKre 3aJjaui Ha I0Ka3aTeIbCTBO U BBIUMCIEHHUE, TOCTPOCHUEM CEUEHUN |
LHWIMH]Ipa, KOHyCca
57 [Ipuknagneie 3a1aun, CBSI3aHHBIE C LIUIUHAPOM 1
58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [IUIUHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue chepsl 1 mapa ¢ wiockocTeio. Kacanue mapa u chepsl miockocToio. Bug u |
n300paxkeHue mapa
61 [Tepeceuenue chepsl 1 mapa ¢ wiockocTeio. Kacanue mapa u chepsl miockocToio. Bug u |
n300pakeHue mapa
62 VYpasuenue chepsl. [Lnomans chepsr u e€ yacreit 1
63 CummeTtpust cepsl U mapa 1
64 CrepeoMeTpHuyecKHe 3aJaui Ha JOKa3aTeIbCTBO U BBIYUCICHHE, CBSI3aHHBIE cO chepoii 1 mapom, |

IMOCTPOCHUEM UX CEUCHHI IIOCKOCTHIO




CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha JOKa3aTCJIbCTBO U BBIYHMCICHHUEC, CBA3aHHBIC CO C(I)CpOfI H 1apoMm,

65 MOCTPOCHUEM UX CEYEHMI MII0CKOCTHIO !

66 [Tpuknagueie 3a1aun, CBsI3aHHbBIE CO cPepoit U Imapom 1

67 [ToBTOpEHME: OKPY>KHOCTH Ha TUIOCKOCTH, BEIYUCIICHUS B OKPY>KHOCTH, CTaHIapTHBIE 000U 1

68 Paznuynble KOMOUHAIIMY TeN BpallleHUs! 1 MHOTOIPaHHUKOB 1

69 3agaym o Teme ""Tena u MOBEpXHOCTH BpaleHus" 1

70 3amauu o Teme "Tena 1 MOBEPXHOCTH BpamieHus " 1

71 Konrponbnas padora "Tena 1 moBepXHOCTH BpauieHus" 1

72 O6béM unmuHapa. Teopema 06 00bEME MPSIMOTO HUIHHIIPA 1

73 Brruucnenune o0bEMOB Te ¢ MOMOIIIBIO onpenenéHHoro naTerpaita. OobéM KoHyca 1

74 [Tnomaau 60KOBOI U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuyecKre 3aJauu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB LIMIMHPA, KOHYCA 1

76 [Tpuxnanueie 3anaun no Teme "OOBEMBI U TUIONIAIN TOBEPXHOCTEHN Tem" 1
O0BEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomans cdepsr.

77 CrepeoMeTpuyecKre 3aJa4u, CBA3aHHbIE C BRIYUCIEHHEM 00bEMOB I11apa, IAapOBOTO CETMEHTA U 1
IapOBOTO CEKTOpa

73 [Tpuknagueie 3agaun o Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa M IUIOMIAIbI0 CHEPHI. |
CooTHoIIeHUsI MEXTy IUIOMIASIMHU IIOBEPXHOCTEH U 00bEMaMU MOAOOHBIX TEJ

79 [TogoOHebIe Tena B mpocTpancTBe. M3MeHenne 06béMa npu nmogoduu. CtepeomMeTpuuecKue 1
3a/lauu, CBA3aHHBIC C BHIYUCICHHUEM OOBEMOB TEI U IUIONIAIeH MOBEPXHOCTEN

80 Konrponsnas padora "[1nomany moBepXHOCTH U 00bEMBI KPYTJIBIX TE" 1

21 JIBmxenus npoctpancta. OtoOpaskenus. J{BukeHust 1 paBeHcTBO puryp. Obiue cBoiicTa |
JIBIUKECHUH

%) Bunel nBrKeHMI: TapaienbHbli epeHoc, IIeHTpalbHasi CHMMETPHSI, 3epKajibHasi CAMMETPHS, |
MTOBOPOT BOKPYT MPSAMOM

83 [Ipeo6pa3zoBanus nonodust. [Ipsmas u cdhepa Ditnepa 1




84

FCOMeTpI/I‘IeCKI/IC 3a/la4ui Ha IPUMCHCHUC JIBUXKXCHUA

85 KonTponbhas pabota "BekTops! B mpocTpancTse”

26 Oo6o6matomiee nosropenue 11 nouaruii u meronos kypca reomerpun 10—11 knaccos,
cucTeMaru3anus 3HaHui: "[lapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B MpocTpaHCTBE"

Q7 Oo6o06maromee nopropenue 11 nmonaruit u MmetonoB Kypca reomerpun 10—11 xinaccos,
cucTeMaTu3alus 3Hanuii: "BekTopsl B mpocTpaHcTBe"”

28 Oo6o06maromiee nopropenue 11 nmonaruit u MmetonoB Kypca reomerpuu 10—11 xiaccos,
cuctemaTusanus 3HaHuii: "BekTopsl B mpocTpaHcTse"

29 Ob6o61matomee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kaccos,
cuctemMaTu3anus 3Hanui: "OO0beM MHOTOrpaHHHKA"

90 Ob6o61matomee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kaccos,
cucteMaTtu3aius 3Hanuii: "O0beM MHOTOrpaHHHUKA"

91 O6o6maromiee noBropenue 11 nmonaruit u MmetonoB Kypca reometpun 10—11 xmaccos,
cucteMaru3anus 3HaHui: "T11oma M moBepXHOCTH H 00BbEMBI KPYTIIBIX T

9 O6o6maromiee noBropenue 11 monaruit u MmetonoB Kypca reometpun 10—11 xmaccos,
cucreMaTru3anuus 3Hanui: "[Inomanu noBepXHOCTH U 00BbEMBI KPYTJIBIX TeT"

93 Hrorosast koHTpobHAs paboTa

94 Hrorosast koHTpoibpHas paboTa

95 [ToBTOpeHMEe, 0000IIEHNE U CUCTEMATH3AIUs 3HAHUHT

96 HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHH

97 HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

08 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

99 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B pa3BUTUU COBPEMEHHBIX HHIKEHEPHBIX

N KOMITIBIOTCPHBIX TEXHOIOT I




100 Hcropus pa3BUTHSA CTEPEOMETPUH KaK HAyKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX 1
U KOMIIBIOTEPHBIX TEXHOJIOTUH
101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX |
Y KOMIIBIOTEPHBIX TEXHOJIOTUH
102 Hcropust pa3BuTHS CTEPEOMETPUM KaK HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX |
Y KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

#O06pasoBaTenbHbIN LEHTP"" ¢. CeprmesBck
a AnekcaHngpoBHa, E=su.schooll serg@

Becenosa Onbra AnekcaHapOBh < OT JOKYMEHT CBOEWN yOOCTOBEPSIOLLEN
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