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HOACHUTEJIbHASA 3AIIMCKA

['eomeTpust sBAsSeTCsS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
obmrero oOpa3oBaHusi, Tak Kak 00ECNeYrnBaeT BO3MOXKHOCTh M3YUCHUS TUCIHILIMH
€CTECTBEHHO-HAy4YHOW HAINpaBJIEHHOCTU M TNPEIMETOB TIYMaHUTAapHOTO IMKIIA.
[lockonbky  Joruueckoe  MblIuUieHHe,  (GopMupyemMoe  NpU  U3YyYEHUH
00y4JaroImMUMHUC MOHATUMHBIX OCHOB T€OMETPHM, IPH JI0KA3aTEIbCTBE TEOPEM U
MIOCTPOEHUN LEMOYKH JIOTHYECKUX YTBEPI)KICHHUU IPU PELICHHH I'€OMETPUYECKHUX
3a1a4, YMEHHME BBIABUIaTb M  OIPOBEpPraTh TUIIOTE3bl  HEMOCPEICTBEHHO
UCIOJIb3YIOTCSL MPU PELICHUU 33a4 E€CTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH
du3nveckux 3aaad.

[ens ocBoeHust mporpaMMbl yueOHOTO Kypca «['eomerpus» Ha yriyOIEHHOM
YpPOBHE — pa3BUTHE WHAMBUAYAIbHBIX CHOCOOHOCTEH OOydammuxcs Mpu
M3YYEHUU TEOMETPHUM, KaK COCTaBJISIONIEH NpeaMeTHOW oOnactu «Martemaruka u
uHbpopMaTuka»  depe3  OoOecrnedeHne  BO3MOXKHOCTH  NPUOOpETEHHs |
UCMOJIb30BaHUS Oosiee MIyOOKMX TEOMETPUYECKMX 3HaHWM U JCHCTBUM,
cneun(UIHBIX T€OMETPUM, U HEOOXOJUMBIX ISl YCHEIIHOTO MpO(eCCHOHATBHOTO
00pa30BaHusl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[IpuopuTeTHbIMU 3aJa4yaMU Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacIIUPSIOMUMU U YCUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KyJbTYPHI U
(opMHUpOBaHUE OCO3HAHMS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MHPOM;

dbopMUpoOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BLKHEUIINX MATEMATUYECKUX MOJEISX, ITO3BOJLSIIOIIMX OIMCHIBATH M M3y4aThb
pa3HbIC SBJICHHS OKPYKAIOLIEr0 MUpA, 3HAaHUE NMOHATUWHOIO amnmapara mno pasieiy
«CrepeomeTpusi» yueOHOTO Kypca T€OMEeTpHH;

dbopmupoBanue YMEHUS BJIAJIETh OCHOBHBIMHU MOHATUSIMU 0
NPOCTPAHCTBEHHBIX (UTrypax W HMX OCHOBHBIMH CBOMCTBAMHU, 3HAHUE TEOPEM,
dbopMyll U yMEHHE HUX MPUMEHATb, YMEHHUsS JOKa3blBaTb TEOPEMbI U HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI PELICHUs 3a/1ay;

dbopMupoBaHrE YMEHHS PACIO3HABATh HA YEPTEkKaX, MOJEIIX U B PEATLHOM
MHUpPE MHOTOTPAaHHMKM M Tejla BpAILLEHUS, KOHCTPYUPOBATh T'€OMETPHUYECKUE
MOJENH;

(opMHUpOBaHHE MOHUMAHUS BO3MOXHOCTH AKCMOMATUYECKOTO MOCTPOEHHUS
MaTeMaTUYeCKUX TeopHil, (OPMUPOBAHME TOHUMAHHUSA POJIM AKCHOMATHKU MpPH
MPOBEJACHUN PACCYKICHUM;

dbopMupoBaHUE YMEHUS BIaJeTh METOJAMHU JI0Ka3aTelIbCTB M alTOPUTMOB
pELICHUs, YMEHUS HUX MPUMEHSTh, NPOBOJUTH JOKA3aTENIbHBIE PAaCCYXJICHUSA B
XOJI€ PELICHUS] CTEPEOMETPUUECKUX 3a7a4 U 33/1a4 C NPAKTUYECKUM COJIEPIKAHHUEM,
dbopMUpOBaHHME  TPENCTABICHUS O  HEOOXOJMMOCTH  JIOKA3aTEeNIbCTB  MpHU



000CHOBaHMHM MAaTEMaTUYECKUX YTBEPKACHUM U POJIM aKCHOMATUKH B TIPOBEACHHUU
JETYKTUBHBIX PACCYKJICHUM;

pa3BUTHE U  COBEPIICHCTBOBAHUE HHTCIUIEKTYAILHBIX M  TBOPYECKHUX
CcrocoOHOCTEN 00y4aroluxcs, MO3HABATEILHOM aKTUBHOCTH, HCCIEI0BATEIBCKUX
YMEHUM, KPUTHYHOCTU MBIIIJICHUSI, HHTEpeca K U3yYEHUIO T€OMETPHUU;

dbopmupoBanre (QYHKIMOHATHHONW TPAMOTHOCTH, PEJIEBAHTHON TEOMETPHH:
YMEHHS PAaClo3HABaTh TPOSBICHUS TECOMETPUYECKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAIbHBIX >KU3HEHHBIX CUTYalUAX U TMPU HU3YYEHHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBJICHUS  3aBUCUMOCTEH W  3aKOHOMEpPHOCTEH,
MOJIEIUPOBAHUSA PEAbHBIX CUTYyallud, HUCCIEJOBAHMUS TMOCTPOEHHBIX MOJIeNel,
MHTEPIPETALUU MOJTYYEHHbIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JIMHUSAMH Yy4eOHOro Kypca «['eomerpus» B
10-11 xmaccax sBustores: «lIpsmbie W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannuku», «Tema  Bpamenus», «BekTtopsl ©  KOOpAMHATHI B
NPOCTPAHCTBEY, «JIBIKEHUSI B MPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
NOHATHAMM», PEJICBAHTHBIMH T€OMETPUHM Ha YITyOJEHHOM YpPOBHE OOy4eHHS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPXKATEIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTMUECKMX YMEHUH  pachpenensercss He  TOJbKO IO
CoJiepKaTebHbIM JIMHUSAM, HO U 1o rojgam oOydeHus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHust DenepanbHoil paboueit
poTpaMMBbl, paclpeeiICHHBIM 10 rojaM OOydYeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IMPHHIMITHAIBHBIM BOIIPOCaM 00yJaroniuecs
oOpalanich  HEOJHOKpPAaTHO. TO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
T€OMETPUUECKUMU TOHSTUSMHU U HAaBBIKAMU TMOCJIE0BATEIBHO U MOCTYMATENBHO, C
COOJIOICHNEM TPUHIIIA MPEEMCTBEHHOCTH, 4 HOBBIC 3HAHMS BKIIOYATh B OOIMIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN OOYJaIOMIUXCS, PACHIUPSIS U YIIyOJsis
e€, o0pasys MPOYHbIE MHOKECTBCHHBIE CBS3U.

[lepexol kK U3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YpPOBHE MO3BOJISIET:

co3math  ycinoBus s gubdepeHumanuu  oOydeHHMs,  [OCTPOCHHUS
UHAVBUAYAIbHBIX ~ 00pa3oBaTeNbHBIX MporpamMMm, oOecrneduTh  yrIyOJIEHHOE
U3Y4CHHE TEOMETPHUH KaK COCTaBIIONICH yaeOHOTO mpenMeTa «MaTemaTHkay;

MOJITOTOBUTh OOYYAIOMIMXCSI K TMPOJOJDKCHHUIO HW3YyUYEHUS MaTeMaTHKH C
ya€toM BbIOOpa Oyaymied mpodeccuu, obecrneunBas IPEEMCTBEHHOCTh MEXKIY
001UM ¥ MpoQeCCHOHATBHBIM 00pa30BaHHUEM.

Ha wusydyenue yueOHoro Kkypca «l['eomeTpusi» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Hegemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEINO).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U IIOCKOCTH B MPOCTPAHCTBE

OcHOBHblE  TOHATUS ~ crepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMaTUYEeCKOM TIOCTPOEHUU CTEPEOMETPUMU:
AKCHOMBI CTEPEOMETPHUM U CIEICTBUS U3 HUX.

B3zanMHOE pacnonokeHue TMpsMBIX B TMPOCTPAHCTBE: INEPECEKarOLIUecs,
napajuleJbHbIE W CKpeIMBaromuecs mnpsMble. [IpusHakM CKpeIMBarOIIUXCS
npsMbIX. [lapamiensHOCTh NPSIMBIX M TUIOCKOCTEM B MPOCTPAHCTBE: MapasuieibHbIC
OpsIMbIE B MIPOCTPAHCTBE, MAPALIEIILHOCTh TPEX MPSMBIX, NapAJUIEIbHOCTD MPSMOM
u 1iockoctu. [lapannensHoe M LEHTpaNbHOE MPOEKTHPOBAaHUE, H300paxKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIEIbHOTO MNPOEKTUpOoBaHusA. M3o0paxeHue
dburyp B mapajuienbHOM MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXJy NpsIMBIMU B IpocTpaHcTBe. llapamuienbHOCTh IUIOCKOCTEN: mapauiesIbHbIE
IJIOCKOCTH, CBOMCTBA napauieNIbHbIX IJIOCKOCTEM. [Ipocrenimme
NPOCTPAHCTBEHHbIE  (UIypbl Ha  IUIOCKOCTU: TeTpadAp, MNapajuviesenunen,
MMOCTPOCHUE CEUCHUM.

[leprieHAUKYIAPHOCTD MPSAMOUW M IUIOCKOCTH: NEPNEHAUKYJSIPHBIE NPSIMBIE B
MIPOCTPAHCTBE, MPSMBIE NApPAUIENbHBIE W NEPHEHAUKYIAPHbIE K IUIOCKOCTH,
NPU3HAK TNEPIECHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TeOpeMa O IpsMOMU
NEPHEHIUKYISIPHOM IUIOCKOCTH. OpToroHanbHOE P OEKTUPOBAHUE.
[lepieHIMKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PAaCCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  MNpOeKUuus  (GUrypbl Ha  IUIOCKOCTb.
[leprieHOUKYJIAPHOCT  IUIOCKOCTEW:  MPHU3HAK  NEPHEHAMKYJSIPHOCTH  JIBYX
miockoctel. Teopema 0 TpEX NEPIECHIUKYIIAPaXx.

VYribl B HNPOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIN
yroJj, JIMHEWHBIM YIrOJI JBYIPAHHOIO yria. TpEXrpaHHbIi U MHOTIOTPAHHBIE YIJIBL
CBoiicTBa IUIOCKMX yIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKUX H
JNBYTPAHHBIX YIJIOB TPEXIPAHHOTO YyIyla. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yrJa.

MHOrorpaHHMKHu

Buapel MHOrOrpaHHukoB, pa3sBEpTKa MHOTOrpaHHuka. llpusma: nN-yrospHas
npusMa, npsiMasi ¥ HaKJIOHHAs NpHU3MblL, OOKOBAs M IMOJIHAS MOBEPXHOCTh MPU3MBIL.
[lapamienenumnen,  OpsAMOYTOJbHBI — NApajUleJeNMIE] W €ro  CBOICTBA.
Kparuaiimne myTd Ha IIOBEpXHOCTM MHOIOTpaHHMKa. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: N-yrojipHas mnHUpamMuia,
npaBWwibHAasg M yceu€HHas mnupamuabl. CBoiictBa peébep M OOKOBBIX TIpaHen
npaBWIbHONM nUpaMuabl. lIpaBUibHBIE MHOTOIPDAHHMKM: NpaBWIIbHAs NpU3Ma U



npaBWibHAsT MHpPAMUIA, MpPAaBWIbHAS TPEYroJibHAsE NUpaMHa U TPABUIbHBIN
teTpadap, kyO. IlpemcraBneHne O TPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAEKa’Ap U UKOCAdIP.

Bbluncienue 21eMEHTOB  MHOTOTPAHHUKOB: péEOpa, JOHMAaroHainu, YIJbL
[Tnomans OGOKOBOW TMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOW MPHU3MBI,
IIOIIAlb OCHOBaHUM, TeopemMa O OOKOBOW TMMOBEPXHOCTU MPSIMOM MPHU3MBIL.
[Imomaar OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH TMPABWIBHOW MUPaMU/IBI,
TEOpEMa O TUIOIIAJAN YCEYEHHON MUPaMHUIBI.

Cummerpus B MPOCTPAHCTBE.  ODJIEMEHTHl CUMMETPUU  NPABUIIBHBIX
MHOTOTPAaHHUKOB. CHMMeETpHs B MPaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napavieleNune1a, CHUMMETPHsS NPABWIBHBIX NPU3M, CUMMETPUS NPaBUIbHOUN
MUPaMHU/JIbIL.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApHBbIC, COHANPABJICHHbIE W MPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPhL. PaBEHCTBO BEKTOPOB. J[€HMCTBUS C BEKTOpPAMM: CIOKEHHUE
Y BBIUYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXECHHE BEKTOpa Ha
yucao. CBoilcTBa CI0KeHUsI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpPA HA YHCIIO.
[lonsTue xoMmiaHapHble BEKTOPHL. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[lpaBuio mapaymenenunena. TeopemMa O pas3loOKEHUM BEKTOpa IO  TpEM
HEKOMIUIAHApHBIM  BekTOopaM.  [IpsMoyrompHass  cucremMa  KOOpPJIHMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBsizh MEXAY KOOpPAMHATAMHM BEKTOpa H
KOOpAMHATaMU TOYEK. Yros Mexay BekTtopamu. CkansipHOoe NpOU3BEAECHHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

[loHsATHA: UWIMHIPHUYECKAs IOBEPXHOCTh, KOHUYECKAss MOBEPXHOCTH,
chepuueckass TMOBEPXHOCTb, oOOpa3zywlnre MoBepxHocTed. Tema BpallleHus:
WIMHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl W TUIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpaleHusi Ha TUIocKocTu. Pa3BéprTka mwmHApa u koHyca. Cummerpus chepsl u
uiapa.

O6véM. OcHoBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajuiefienunena u ciaeAacTBus u3 He€. OO0bEM mnpsaAMoill U
HAKJIOHHOW MPU3MBbl, IWIMHAPA, NUpaMuabl U KoHyca. OO0bEM IIapa ¥ 1IapoOBOTO
CErMeHTa.

KoMmOuHanmu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipu3ama, BhucaHHas B
WIMHApP, ONucaHHas okojo wmwinHiapa. Ilepeceuenne cdepbl u mapa c
wiockocTelo. Kacanue mapa u cdepbl miockocTbio. lloHsiTHE MHOTrOrpaHHHKa,



OTIMCAHHOTO OKOJIO cdephl, cdepbl, BMNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHHUS.

[Inomank MOBEPXHOCTH IWIMHApPA, KOHYCa, IUIOMaAL cepbl U e€ uacren.
[lomobue B mpoctpancTBe. OTHOImIEHHWE OOBEMOB, TIUIOIIA[EH IMOBEPXHOCTEH
noaoOubIx Quryp. IIpeoOpazoBanue mnomgobusi, romoteTusi. Pemenue 3amgad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenne cedyeHnit MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS IIWJIUHApPA
(mapamienbHO Y TEPIEHIUKYISAPHO OCH), CEUEHHUsI KOHyca (mapajlie/ibHbIe
OCHOBAHUIO U MPOXOJAIINE Yepe3 BEePIIUHY), CEYEHUs I1apa, METOIbl TOCTPOCHUS
CEYEHUH: METOJ CIEA0B, METOJ BHYTPEHHETO NPOEKTHUPOBAHUS, METOJ NEpPEHOCca
CEKYyIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omepauuu Haa — BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOoB. (CBOICTBA BEKTOPHOTrO YMHOXEHHs. [IpsimoyrosbHas
cUCTEMa KOOpJMHAT B mpocTpaHcTBe. KoopaunaTtel Bektopa. Pa3znoxkenue BekTopa
no ©6asucy. KoopJIMHATHO-BEKTOPHBIA METOJ TIPU PEIICHUH T€OMETPUYECKUX
3a/1ad.

JBu:keHMsI B IPOCTPAHCTBE

JIBikenust npoctpanctBa. OToOpakeHus. JIBMKEHUS U PaBEHCTBO (uryp.
OOmmue cBOWCTBAa JBWXEHUW. Buasl IBWKEHUN: TapasieldbHBIA TEpPEHoC,
LHECHTPAJIbHAsI CUMMETPHUSI, 3€pKajbHasi CHUMMETpPHUsS, IMOBOPOT BOKPYTI MPSIMOM.
[Ipeo6pazoBanus mogo6us. [Ipsmas u cdepa Ditepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O ObPA3OBAHMU S

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaaHcKoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YjeHa  POCCHUICKOTO oO1iecTBa, MPEACTAaBIEHUE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA PAa3JIUUYHBIX CTPYKTYp, SIBICHHIA,
MpoIEAyp TPaKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE
B3aUMO/JICUCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMU B COOTBETCTBUM C HUX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) maTpMOTHYECKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HIACHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHKH, LIECHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaT€MaTUKOB U POCCHUHMCKOW MAaTEMaTHYE€CKOW IIKOJIbI,
UCTOJIb30BAHUE DJTHUX JOCTIDKCHMM B JPYrUX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKHY;

3) AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JYXOBHBIX LEHHOCTEH POCCHUHCKOTO Hapoaa, chOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO IOBEACHUS, CBS3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHHEM JIOCTW)KCHMM HAyKd U JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaZa B MOCTPOEHHE YCTOWYHBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAsl OSCTETHUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJlay, PEIICHUH, PacCyX IEHHUI, BOCIPUUMUYHUBOCTD
K MAaTEMATHYECKUM ACIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) dusuveckoe BoCIIUTAHUE:

chOPMHUPOBAHHOCThL yMEHHUSI TMPUMEHATh MaTEMaTUYECKUE 3HAHUA B
MHTEpecax 3J0pOBOTO U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3I0POBBIO (3I0pPOBOEC NHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTHbIXa, peryisipHas (u3nyeckass aKTHBHOCTH), (U3UYECKOE COBEPIIECHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEILHOM JEATEIBHOCTHIO;

6) TpynoBoe BoCIIMTAHHE:

TOTOBHOCTb K TpPYyHIy, OCO3HAaHUE IIEHHOCTH TPYAOIOOUs, UHTEpeC K
pa3muuHbIM  cepam  Npo(ecCHOHAIBHON  AESATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOWM M €€ MPUIOKEHUSIMH, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccud U peanu30BbIBaTh COOCTBEHHBIC JKMU3HEHHBIC IUIAHBI,
TOTOBHOCTH ¥ CIIOCOOHOCTH K  MaTeMaTH4ecKoOMy  OOpa3oBaHUI0 |



caM000pa30BaHUI0O HAa TPOTSHKEHHUM BCEH IKU3HU, TOTOBHOCTh K aAKTHUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKUX 33724 MAaTEMaTUYECKOW HAMPABJICHHOCTH;

7) 3K0JIOTH4YeCKOe BOCIIUTAHUE:

cOpPMUPOBAHHOCTh  DKOJOTMYECKOW  KYyJIbTYpbl, TIIOHUMaHUE BIUSHUSA
COLMAJIBHO-9KOHOMHUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATIBHOU
Cpeibl, OCO3HAHHUE TJI00ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM, OpHUECHTAIUS
HA TIPUMEHEHME MAaTEeMaTHMYE€CKUX 3HAHUW JUIsI pelIeHus 3a7a4 B 00JacTu
OKpYXKarollle cpeapl, IUIAHUPOBAaHUE TIOCTYNKOB M OLEHKH UX BO3MOKHBIX
MOCJIEACTBUM I OKPYKAOUIEH CPENbI;

8) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAayKH ©  OOIICCTBEHHOW  MPAKTUKH, TOHUMaHHUE
MaTeMaTU4eCKOl HayKd Kak c]epbl YeloBEUYEeCKOW MesATENbHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTUS LUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTHYEeCKOW KyJIbTypOW KakK CpEJCTBOM TO3HAaHWSA MHUpa,
TOTOBHOCTh OCYIIECTBIIAITH TMPOEKTHYIO W HCCJICNOBATEIbCKYIO JEATEILHOCTD
WHIWBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue qeMcTBUSA:

BBISIBJISIT U XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKK MATEMaTHYECKHUX
00BEKTOB, TIOHATHH, OTHONICHUH MEXKIy TMOHATUSAMH, (HOPMYIUPOBATH
omnpeNeNieHHs] TIOHSITHUM, YCTaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KilaccuUKaImu,
OCHOBaHUS JIJIsi 0000IIEHNS ¥ CPABHEHUS, KPUTEPUU MPOBOIMUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpPMYIMpPOBATh W  NPEeOOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIE, €AMHUYHbIC, YACTHbIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B ¢akrax, JaHHBIX, HAOIIOJECHUSX W YTBEPXKJACHHUSX, MpPEIJiaraTb KPUTECPUU IS
BBIABJICHUS 3AKOHOMEPHOCTEN U IIPOTUBOPEUNIA;

JefaTh BBIBOJABI C MCHOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUYCHUH, YMO3AKIIOUYECHUN 0 aHAJIOTHH;

IPOBOAUTH CAMOCTOSATENLHO J10KA3aTENbCTBA MAaTEMAaTHUECKUX YTBEPIKICHUMN
(mpsiMble ¥ OT MPOTHUBHOIO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC CYXKJICHHS U BHIBOJIBI;

BBIOMpATh C€Moco0 pemieHuss ydyeOHOW 3adauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIlEHUsA, BbIOMpaTh  HamOoJiee  MOAXOASIMH ¢ yuyéroMm
CaMOCTOSITENBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarebCcKue AeiCTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEILCKUNA HWHCTPYMEHT TO3HAHMS,
dbopmynMpoBaTh  BOMPOCH,  (QUKCHpYIOIIME  MPOTHUBOpEUYHe,  Mpoliemy,
yCTaHaBIIMBAaTh HMCKOMOE W JIaHHOE, (OPMHPOBATH THIOTE3Y, apTyMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSATENFHO CIUIAHUPOBAHHBINA JKCHEPUMEHT, UCCIIEAOBAHUE
10 YCTaHOBJICHWIO OCOOCHHOCTEW MaTeMaTWYeCKOTO OOBEKTa, sIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMH, SBICHUSIMH, TPOIECCAMU;

CaMOCTOSITeIbHO (HOPMYIUPOBATH OOOOIIEHUS W BHIBOABI MO pe3yibTaraM
npoBeAEHHOTO  HAONIONICHUs,  HMCCIEAOBAHUS,  OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIICHUH;

NPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMpOLECCa, a TakKKe BBIIBUTaTh
MPEANOJOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Padora ¢ undopmanueii:

BBISIBIISITH Je(UINTH UHDOpMAIMK, JAHHBIX, HEOOXOIUMBIX HJIsi OTBETa Ha
BOIIPOC U JIJISl pEIICHUSI 3a/1a4H;

BEIOMpaTh MHGOPMAIMIO W3 MCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMaTU3UPOBaTh W HWHTEPIPETHPOBATh WHPOPMAIMIO PA3TUYHBIX BHUIOB U
dbopM IpeACTaBICHUS;

CTPYKTYpUpOBaTh WHGOPMAIUIO, TPEACTABISATh €€ B pazNUuHbIX (opmax,
WUTIOCTPUPOBATh Tpaduueck;

OIICHUBATh HaAEKHOCTD uHbopMalu o CaMOCTOSITEJIbHO
chOpMYJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKaTHBHbIE YHHBepPCAaJIbHbIe YdeOHbIe 1eHCTBUSI

O01enue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBHUSIMHU U
HEeJISIMU  OOIIEHUsI, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX W THCBMEHHBIX TEKCTax, JaBaTh TMOSCHEHHS IO XOaYy peIIeHUs 3a7adyH,
KOMMEHTHPOBATh MOJyUYCHHBIH PE3yibTar;

B X0Jie OOCYXJIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOUl TEMHI,
npoOJsieMbl, pelriaeMoi 3aj7adyu, BBICKA3bIBAaTh WJEH, HAICJICHHBIE HAa ITOUCK
peIHeHI/Iﬂ, COIIOCTABJKITH CBOU CY)KI[GHI/UI C Cy)K)IeHI/ISIMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nyajora, OOHapyKHBaTh paszMyvde W CXOJCTBO IO3WIMK, B KOPPEKTHOH (dopme
bopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTABIATh PE3YNIbTaThl PEIICHUS 3a]a4yH, SKCIICPUMEHTA, HCCIICIOBaHMS,
IPOCKTa, CaMOCTOSITCJIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C y4E€TOM 3aaad
NpE3eHTAIMN U 0COOCHHOCTEN ayJIUTOPHH.

PerJISITI’IBHLle YHUBEPCAJIBbHBIC yqeﬁnble AeHUCTBUS
CﬂMOOpFaHI/BaHHHZ



COCTABJIATH IUIAH, aJlTOPUTM PEIICHUS 3aJlayd, BBIOMPATh CIOCOO pEIIeHus ¢
y4€TOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH C Y4ETOM HOBOW MHGOPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJIQJIETh ~ HABBIKAMU  TO3HABATENbHOW  pedJeKCUM  Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJII Tpoliecca U pe3yibTara pelieHus
MaTeMaTU4eCcKOU 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NP PEIICHUU 3aJayH,
BHOCUTH KOPPEKTUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX,
HalICHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH W YCIOBUIM, OOBSICHATh IPUIHHBI
JOCTW)KCHUS WM HEIOCTHKEHHUS Pe3yJIbTaTOB ACATEIBHOCTH, HAXOJUTh OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOMW M HWHIMBUIYaJIbHOMN
paboTel mpuU pemeHuH y4yeOHbIX 3ajay, MPUHAMATH LElb COBMECTHOM
NEeSTeTbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pacrpeiciiTh
BUIbI paboOT, JOroBapuBaThcs, OOCYXKAaTh NPOIECC U pe3yiabTarT paboThl,
00001aTh MHECHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYyMNoOBbIX GopMax paboTsl (0OCYykaeHusi, o0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» ¥  HHBIC), BBIIOJHATH CBOIO YacTb pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBUS C JAPYIMMHM YIEHAMH KOMAaH[bl, OLIEHUBATh
KauyeCTBO CBOErO BKJaJa B OOIIUN MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJCHCTBUSI.

HNPEIJMETHBIE PE3YJIbTATDHI

K koniy 10 kiaacca o0yJaronuiicss HAy4YUTCS

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHATHUSMH CTEPCOMETPUU TIPH
pelIeHnH 3a7a4 U MPOBEICHUU MaTEeMAaTHIECKUX PACCYXKICHUN;

e TMPUMEHAITh AKCHOMBI CTEPEOMETPUU W CICJACTBUS M3 HHUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1a4;

e KIACCU(PUIMPOBATH B3aMMHOE PACIIOJIOKCHUE MPSIMBIX B IMPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IIIOCKOCTEH B MPOCTPAHCTRBE;

e CBOOOJHO ONEpPUPOBATh TOHATHSIMH, CBS3aHHBIMH C YIJlaMHd B
NPOCTPAHCTBE: MEXIY NPSIMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU |
TUIOCKOCTBIO;

e CBOOOJHO ONIEPHUPOBATH MOHATHUSIMH, CBI3aHHBIMA C MHOTOTPaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TMpHU3Ma,
nupamMuza, MPSMOYTOJIBHBIN Mapauiesienunea, Kyo);

e Kiaccu(UIMPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUSA IS
KJ1accu(HKaIIK

e CBOOOJHO  ONEPUPOBATH TMOHITUSIMH, CBSI3AHHBIMU C  CEUCHUEM
MHOTOTPaHHUKOB IUIOCKOCTHIO;

e BBINOJHITH napajuiesibHOe, LHEHTPAJIbHOE u OPTOTOHAJILHOE
MPOEKTUPOBAaHUE (UTYp HA TJIOCKOCTH, BBHIMOJHATH M300paxkeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIIOJHSTH
(BBIHOCHBIE) TUIOCKHE UYEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUIYp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCSITH  IUIOIMIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (Tpu3Ma,
nupamuzia), FTEOMETPUUECKUX Tl C IpUMEHEHUEM (opMYyIL;

e CBOOOJHO OMNEPUPOBATh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh U IJIOCKOCTb CHUMMETPHUH
durypsr;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHITH JICUCTBUS HaJl BEKTOPaMHu;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAX0XJEHUE TCOMETPUYECKUX BEJIIMYUH, MPUMEHSS HW3BECTHBIE METO/IbI
IIPU pPElICHUH MaTEeMaTUYeCKUX 3a]ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH,

e TMPUMEHITH TMPOCTEHIINE TMPOrPAMMHBIE CPEACTBA M DJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPH PEIICHUN CTEPEOMETPUUECKUX 3a]aY;

e WU3BJIEKaTh, MPEOOpPA30BbIBAaTh W HHTEPHPETHPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TECOMETPUUECKUX (PUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHITh TMOJYy4YEHHbIE 3HAHUS HA TPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATH PEAIbHbIE CUTYyallUH, NMPUMEHSITh HU3YYEHHbIC TMOHATHUS B
mporiecce  TMOUCKAa  pelieHHs  MareMaTHdecku  chOopMYIMpOBaHHOM
poOJIEMbl, MOJEIMPOBATh pEAbHbIE CUTyallud Ha SA3bIKE T€OMETPUH,
UCCIIEJIOBATh MOCTPOEHHBIE MOJIETH C HCIOJh30BAHUEM TI'€OMETPHUYECKHUX
MOHATUH U TEOpeM, ammapara anreOphl, peliaTh MPaKTHYECKHE 3aadw,
CBSI3aHHBIC C HAXOXKJECHUEM I'€OMETPUUYECKHUX BEJIMYUH;

e UMETh NpPEACTaBJICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TECOMETPUM Kak
COCTaBHOM 4acT (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.

K konimy 11 kiaacca oO0y4aronuiicss HAy4YUTCS :



CBOOOJHO OINEPUPOBATh TMOHITHUSAMHU, CBS3aHHBIMH C IHJIMHAPHYECKOM,
KOHUYECKOW U Cc(EepuuecKoil TOBEPXHOCTSAMH, OOBACHATH CIOCOOBI
MOJTy4CHUS,

OTIEpUPOBATHh MOHITUSIMHU, CBS3aHHBIMU C TEJIAMU BpAIICHUS: LUIUHIPOM,
KOHYCOM, chepoii u mapom;

pacro3HaBaTh Teja BpaileHds (UWIMHApP, KOHYC, cdepa U Map) U
0OBSICHATH CIIOCOOBI OJIyYEHHUSI TEJ BpaIlllCHUS;

KJIacCU(UIUPOBATh B3aMMHOE PACIIONIOKEHHUE CPEPhl U TUNIOCKOCTH;
BBIYKCIISITh BEJIUYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalllCHUS,
00BbEMBI M IUIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAallleHHUS,
r€OMETPUYECKUX TN C IPUMEHEHHEM (POpPMYIL;

CBOOOJHO OIEPUPOBATh TMOHITHUSIMH, CBSI3aHHBIMU C KOMOWHAIIUSIMH Te
BpaIlleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
OTMCAaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallCHUs;

BBIUMCIISITh COOTHOIIEHUSI MEXIY IUIOLIAAIMHU MOBEPXHOCTEN U 00BEMaMHU
MOJOOHEBIX TE;

n3o0paxarb wu3ydyaemble (QUTYPHI, BBHIIOJHATH (BBIHOCHBIE) IIJIOCKHE
YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUEHUs TEJ BPAILCHUS;

U3BJIEKATh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'COMETPUUECKUX (QUrypax, TMpeaCTaBICHHYIO Ha
YepTEeKAX U PUCYHKAX;

CBOOOHO ONEpPUPOBATH MOHITUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHSITH OTIEpAIMK HAJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peuaTh reOMETPUYECKUE 3a7aul Ha BBIUMCICHHE YIJIOB MEXAY MPSIMbIMHU
U IJIOCKOCTSIMU, BBIYHCIEHHE PACCTOSIHUNW OT TOYKH JI0 IUIOCKOCTH, B
1IEJIOM, Ha TIPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPH PEIICHUY;
CBOOOJHO ONEpUPOBATh TMOHATUSIMHU, CBSI3aHHBIMH C JBHKEHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBUKCHUU;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB W TeNl BpalleHUs TpH
MapajUieIbHOM  MEPEHOCe,  LEHTPAIbHOM  CHUMMETPUH,  3E€pKAIBLHOU
CUMMETpPHH, NPU MMOBOPOTE BOKPYT MPSIMOU, MpeoOpazoBaHus Noa00us;
CTPOUTH CEUCHHS MHOTOTPAHHHKOB M TEJI BpAIEHUS: CEUCHHs IMIMHApPA
(mapajsielbHO U MEPIEeHIUKYJISIPHO OCH), CEYEHUSI KOHyca (MapajuiebHbIe
OCHOBAHMIO U MPOXOJSIIIUE Yepe3 BEPIINHY), CEUCHHUS 11apa;
UCIOJIb30BaTh METOAbl TOCTPOEHHUS] CEUEHUIl: METOJ CJelIOB, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METO MIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKIACHUS;
MPUMEHSTh TeOMETPUYECKUEe (AKTBI IJII PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolIuX HECKOJIBKO IIAroB pEIIEHUsl, €CJIM YCIOBUS
MIPUMEHEHHMS 3a/1aHbl B SIBHOW M HESIBHOU (hopMme;

pemarh 3aJa4yd  Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIUYUH;

MPUMEHATh MPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI MPU PEIIEHUN CTEPEOMETPUUECKUX 3ajay;

NPUMEHATh  TIOJIy4YEHHbIE  3HAHUS  HAa  [PAKTUKE:.  CPAaBHUBATH,
AHAJIM3UPOBATh M OLICHUBATHh PEAJIbHBIC CUTYAllUH, IIPUMEHSITh U3YYCHHbBIC
MOHATHUSI, TEOPEMBI, CBOWCTBA B  MPOLECCE TOUCKA  PEIICHUA
MaTeMaTHU4YECKU chopMyIUPOBAHHOM npoOJIEMBI, MOJIEJIMPOBATH
pEAIbHBIE CHUTYyallUd Ha $S3bIKE T€OMETPHUM, HCCIECIOBAaTh ITOCTPOCHHBIC
MOJIEJIA C UCIOJIb30BAHHUEM TI'E€OMETPUYECKAX TIOHSATHUM U  TEOPEM,
anmapaTta anreOpbl, pemarb NPakTUYEeCKHUEe 3aJadyd, CBS3aHHBIE C
HaXO0XJCHHUEM I€OMETPUYECKUX BEJIMYMH;

MMETh TPEJCTaBlICHHWss 00 OCHOBHBIX O3Talax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTH (hyHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHUe pa3je/10B U TeM (undpossbie)
n/n NporpaMmbI Bcero Konrporbiinie |- lpaxmisieckue o0pa3oBaTeJIbHbIE
padoTbI padoThI pecypes
1 BBenenue B ctepeoMeTpHio 23 1
9 B3anmHoe pacnosioxKeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [NapannenbHOCTh MPSIMBIX U TJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmiynﬂpHOCTL HPSIMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE
VTIbl 1 paccTOSHUS 16
MHororpaHHUKH 7
BexTopsl B npocTpaHcTBe 12
8 HOBTOE)eHHe, 000011IeHNE ¥ CHCTEMAaTH3alMsA 5 5
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHbIE
No i/n HauMeHoBaHue pa3/ieJioB U TeM Kowrpomsusie | paktuueckue (uudposbie)
NporpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI pecypes!
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpCHME, 0606H1€HI/{6 u 15 1
CUCTEeMaTH3alus 3HaHU |
3 OO0BEM MHOTOTPaHHHUKA 17 1
Teuna BpateHus 24
5 [Tnomaan mMoBepxXHOCTH U 0OBEMBI 9 1
KPYIJIbIX TE
6 JIBukeHus 5 1
7 [ToBTOpEHME, 06061ueH1/£e u 17 5
CHCTEeMAaTH3alus 3SHaHU U
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







ITIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbIE
padoTbI

IIpakTyeckue
padoThI

Jlara
U3y4deHUust

DJIEKTPOHHBbIE
nu@poBbIe
o0pa3oBaTeJIbHbIE

pecypcsbl

OcHoBHbIE NpaBHIIa U300paKEHUS Ha
PHUCYHKE IIOCKOCTH, TapalieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lousATHSs cTepeoMeTpHun: TOUKa, IpsMas,
IUIOCKOCTb, TPOCTPaHCcTBO. OCHOBHBIE
IIpaBHJIa U300paXKeHUs HA PUCYHKE
IUTOCKOCTH, TTapaJUIeIIbHBIX MPSIMBIX
(0Tpe3koB), cepeAHBI OTpe3Ka

[oHsATHSA: Nepecekaronmecs II0CKOCTH,
IIEPECEKAIONMECs NPsIMas U INIOCKOCTb;
IIOJIYIIPOCTPAHCTBO

[TonsiTust: mepecekaronmecs MIOCKOCTH,
nepeceKarolyecs npsimMas v miI0CKOCTb;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHne
POCTEHIINX MPOCTPAHCTBEHHBIX (BUTYD,
HECYIIECTBYIOIMX OOBEKTOB

MHororpaHHUKH, U300paKeHUE
POCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMX O00BEKTOB

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE




CIICACTBUA U3 HUX

AKCHOMBI CTCPpCOMCTPHUH U TICPBLIC
CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CICACTBUA U3 HUX. CHOCOGLI 3aJaHuA
MPSAMBIX U IIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TNIOCKOCTEN

10

N300paxkeHue ceueHnit mupaMuibl, Kyda u
IIPU3MEI, KOTOPBIE IIPOXOIAT Yepes3 UX
pé6pa. N3obOpakeHne nepeceueHus
MOJTy4eHHBIX TIOCKOCTeH. PackpanmBanue
MMOCTPOCHHBIX ceueHUuH Pa3sHbBIMHU LIBECTAMU

11

N300pakeHne ceueHuit mupamubl, Kyda u
MPU3MBI, KOTOPBIE IPOXOJAT Yepe3 uX
pé6pa. M3o0OpakeHue nepeceueHus
IIOJIy4E€HHBIX IUI0CKOCTEeN. PackpanmBanue
IMOCTPOCHHBIX CeUeHUH Pa3sHbBIMU LIBETAMU

12

N300paxkenue ceueHuit mupamMusl, Kyda u
IPU3MBI, KOTOPBIE TPOXOJIST Yepe3 X
pé6pa. M3o0pakeHne nepeceueHus
TIOJTYYEHHBIX IJIOCKOCTEH. PackpanmBanue
MMOCTPOCHHBIX ceueHn! Pa3sHBIMHA [IBETAMU

13

N3ob6paxenue ceyeHU nupaMusl, Kyda u
MPU3MBI, KOTOPBIE MPOXOJAAT Yepe3 UX
pébpa. MzobpakeHue nepeceyeHus
MOJYYEHHBIX IJIOCKOCTEN. PackpanmBanue
MOCTPOCHHBIX CEYCHHI pa3HbIMU [[BETAMU

14

Merto cienoB Juisl IOCTPOEHUS CEUEHU I




15

Metona cieioB AJisi IOCTPOCHUS CEUCHHUI.
CBolicTBa nnepeceyeHn il MpsMbIX U
IJIOCKOCTEM

16

Merton ciieioB st HOCTPOEHUS CEUCHUH.
CpoiicTBa nepecedeHnil NpsIMBIX U
IIIOCKOCTEH

17

[Toctpoenue ceuenuii B nupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aMUCh IIArOB
MOCTPOCHUSA

18

[MocTpoeHue ceueHnii B mUpaMu/e, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aIKCh [IAroB
OCTPOCHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pEopax. Coznanue
BBIHOCHBIX qepTemeﬁ M 3aI1iCh 11aroB
MOCTPOECHUS

20

[TocTpoenue ceyeHuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YepTEXkKEH U 3aIUCh 1Iar0B
MOCTPOCHUS

21

[ToBTopenue nuanumerpuu: Teopema o
IPONOPIHOHANBHBIX OTpe3kax. [Tonqobue
TPEYTOJIBHUKOB

22

[ToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX HA
BBIHOCHBIX 4epTexax. Mcropus pazButus
MJIAHUMETPHUU U CTEPEOMETPUU




23

KontponpHnas padota "AKcHOMbI
crepeomeTpuu. Ceuenus"

24

B3anmHoe pacnosioxkeHue NpsIMbIX B
npoctpaHcTBe. CKpenmBaronmecs
npsimble. [Ipu3HaKy CKpenyBarOILMXCs
MMpsAMBIX. HapannenLHHe IIpsIMBIC B
IPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU U
€JMHCTBEHHOCTH IIPSIMOM ITapajuleIbHON
JAHHOM MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIe)KAIECH HAa JaHHOU
npsMoi. JIlemma o nepeceueHuu
IapajuIeNIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsMbIX. Teopema o
TpEX MapaljieNbHbIX NpsMbIX. Teopema o
CKPEIIMBAIOUMXCS MPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NIapaAJJIEILHOTO
npoekTupoBanus. M300paxkeHne pasHbIX
buryp B napajienbHON NPOSKIIUU

28

LenTpanbHasg mpoeKkius. Yroi ¢
COHAIPAaBICHHBIMU CTOPOHAMHU. YTOJI
MEXy PSIMBIMU

29

3ajaun Ha 10Ka3aTeNbCTBO U
HCCIIEJOBAHUE, CBSI3aHHbIE C
PacoIOKEHHEM MPSIMbIX B IPOCTPAHCTBE

30

[TonsATHS: MapatIeNnbHOCTb IPSIMOK U
IJIOCKOCTH B NpocTpaHcTie. [Ipu3nak
napajjIeIbHOCTH NPSIMOM U MJIOCKOCTH.




CpoiicTBa napauieaIbHOCTH IPSIMOU U
IJI0CKOCTHU

31

I'eomeTrpuyeckue 3a1auu Ha BEIYHUCICHHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIE C
[1apaJuIeIIbHOCTHIO MIPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, IPOXOASAILETO YEPE3
JAHHYIO IPSIMYIO Ha YepTeke U
MapajyIeIbHOro APYrom npsMoi. Pacuér
OTHOUICHU I

33

[NMapannenbHas mpoeKIus, IpUMEHEHNE
JUTS TIOCTPOEHUS CEUSHUH KyOa 1
napainenenunena. Coiictaa
napasuieNienuneaa i mpu3Mbl

34

[NapannensHble mockocty. [IpusHaku
HapajulebHOCTH JBYX IIOCKOCTEN

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH, TPOXOISIICH
yepe3 TOUKY, He MPUHAJUIeKAIY0 JaHHON
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CpoiicTBa napauleabHbIX MIOCKOCTEN: O
HapalIeIbHOCTH NPSAMBIX IEpECEUEHUs
IIPU IEPECEUEHNH JIBYX NapalJIeIbHbIX
IJIOCKOCTEN TPEThE

37

CpoiicTBa napasuieabHbIX MIOCKOCTEH: 00
OTpE3Kax NapajulebHbIX NPSAMBIX,
3aKJIIOYEHHBIX MEXKIY MapajiesIbHbIMU
IJIOCKOCTSIMHU; O TIEPECEUEHU N MTPSAMOI C
ABYyMs MapaJuICIbHBIMU IIJIOCKOCTSMU




38

[ToBTopenue: Teopema [udaropa na
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a M MPSIMOYTOJIBHOTO
napajjiesenuneaa

41

Brerancnenue aimxH OTPEC3KOB B KY6€ n
IIpsAMOYTOJIbBHOM ITapaJUICJICIIUIICAC

42

[lepneHIMKyYISAPHOCTH NPAMOU U
mrockoctH. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSMOU U
IIJIOCKOCTHU

43

[leprieHAMKYIAPHOCTD NPSIMOM U
mwiockoctu. [Ipu3nak
MEePIEHIUKYIIPHOCTH TIPSIMOU U
IJI0CKOCTHU

44

Teopema o CylIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, POXOAALICH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNIOCKOCTH

45

[InockocTy 1 NepHeHUKYISIPHBIE UM
HpsIMblE B MHOTOTPaHHUKAX

46

[TnockocTy ¥ nepneH UKYIspHbIE UM
IpsIMbIE B MHOTOIPaHHUKAX

47

[leprieHIuKyNIAp U HAKJIOHHASL.
[TocTpoeHue neprneHauKyispa U3 TOUKU Ha

IPSMYIO

48

[lepneHuKynsp ¥ HAKJIOHHAS.




[locTpoenue nepneHAUKYIsApa U3 TOUKU Ha
IPSIMYIO

Teopema o TpEX nepHIEeHIUKYISAPAX

49
(psimast m oOpaTHas)

50 Teopema 0 TpEX nepneHIUKYIsIpax
(npsimast u oOpaTHas)

51 VYTros MeXly CKpelBatOIMUCS
IPSIMBIMU
[Nonck nepneHIuKyISPHBIX TPSIMBIX C

52 MTOMOIIBIO TIEPIICH UK YIISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoda, Mpru3MBbl,

54 MPaBUIILHOM MMUPAMUIBI C TTOMOITHIO
OPTOrOHAJIBHOW MPOEKIUH
[TocTpoenue ceuenuii kyda, mpU3MBbl,

55 IIPaBWJIBHOM MUPAMU/IBI C TOMOILBIO
OPTOrOHAJILHOW ITPOEKLUH
CummMmeTpus B IPOCTPAHCTBE

56 OTHOCHTENBHO INIOCKOCTH. [ImockocTH
CUMMETpPU B MHOTOTPAaHHHKAX

57 [Ipu3Hak neprneHuKyIsIpHOCTH NPSMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUHU

58 [IpaBunpHBIE MHOTOTpaHHUKU. PacuéT
paccTOsSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunpHbIE MHOTOIrpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 TUIOCKOCTH

60 CriocoObl OMyCTUTD MEPIICHIUKYIISAPHI:




CUMMETPHUS, CABUT TOYKHU I10
napajulelIbHOU IPSIMOM

61

CnBur 1o HenapasuleJIbHOU PSMOH,
M3MEHEHHE PACCTOSHUI

62

KontponpHas pabora "B3aumnoe
pacmnoIOKEHUE MPAMBIX U INIOCKOCTEN B
npocTpaHcTse"

63

[loBrOpenue: yroa Mex 1y NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHueE: yron Mmexay
CKpELIMBAIONMMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

FCOMeTpI/I'-ICCKI/Ie METOAbI BBIYMCIICHUA
yriia MExXAy NpAMbIMH B MHOT'OI'paHHUKAX

66

JIByrpanHbii yros. CBONCTBO JINHEWHBIX
YIJIOB JBYIPAHHOIO yIJla

67

[lepnienaukynsipHble miockocTH. CBOMCTBA
B3aMMHO MEPIEeHIUKYISIPHBIX MIOCKOCTEH

68

[Ipu3Hak nepnes uKyIspHOCTH
IIJIOCKOCTEN; TEOpeEMa O MPSMOK
nepecevyeHus IByX MI0CKOCTeH
NEPIEHAUKYISIPHBIX TPEThEN INIOCKOCTH

69

[IpsiMmoyronbHBIN TTapajUIeIeUIeT; KyO;
U3MEPEHUs], CBOMCTBA PSIMOYTOJILHOTO
napajuiesenumnea

70

TeopeMa 0 1uarosanu npsMOyrojabHOro




Mnapajurejenumneaa u CICACTBUC U3 HEe

71

CTepeOMeTpI/ILIeCKI/Ie U IPUKJIIAAHBIC
3aJa4H, CBA3aHHBIC CO B3aMMHbBIM
PACIIOJIOKECHHUEM MTPAMBIX U IIJIOCKOCTHU

72

HOBTOpeHI/ICZ CKPCIIMBAIOIINECCS TIPSAMBIC,
napaiyICJIbHBIC INIOCKOCTH B CTAHAAPTHBIX
MHOI'OrpaHHHKax

73

[lapa napamenbHbIX IIIOCKOCTEH HA
CKPEILMBAIOLIMXCS MPSAMBIX, PACCTOSHHE
MEX/ly CKPEIMBAOIMMHUCS NPSIMBIMHU B
IIPOCTBIX CUTYALUSIX

74

PaccrosHue oT TOUKH J0 IIIOCKOCTH,
PACCTOAHHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brruucnenue paccTosiHUM MEXTY
CKPEIMBAIOIAMHUCS MPSIMBIMH C
MTOMOIIBIO TIEPIIEHIUKYISIPHON TIIOCKOCTH

76

TpéXrpaHHBbIi yroj, HEPaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[ludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JUIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI cPepruIecKoil FTeOMETPUH:
reoJIe3nYeCKUe JINHUK Ha 3emiie

78

KontponpHas pabota "Yrisl u
paccTostHuS"

79

CucremaTtu3anus 3HaHui "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Inpamuna. Buasr nupamun. [pasunbHas
nApaMuaa




[Ipusma. [Ipsimast 1 HaKJIOHHASI TPU3MBI.

81 1
[paBunbHas npusma

82 [Ipsimoit mapasuienenunes, 1
IPSIMOYTOJIEHBIN TTapaJulesIeIuIie T, Kyo

83 Bemykinsle MHOTOrpaHHuKH. Teopema 1
Diinepa
Beimykiibie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHbBIE U TOIYIPABUIIbHBIC 1
MHOTOTPaHHUKH

85 KonTponsnas pabora "MHororpanHuku" 1

86 [onsTre BeKTOpa HA MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpPOB 1

88 Pa3HOCTB BEKTOPOB 1

89 [TpaBuio mapamrenenuneaa 1

90 YMHOKEHME BEKTOpa Ha YUCIIO 1
PaznoxeHue BekTopa o 6asucy Tpéx

91 BEKTOPOB, HE JIC)KAIMX B OAHOU 1
TUTOCKOCTH

92 CkayiipHOE TTPOU3BEICHHE 1

03 Brruncrienue yria Mexy BEKTOPaMH B 1
IPOCTPAHCTBE

94 [Tpocreiinme 3axauu ¢ BEKTOpaMu 1

95 [Tpocreiinme 3axauu ¢ BEKTOpaMu 1

96 [Ipocreiinme 3agauu ¢ BEKTOpamMu 1

97 [Ipocreiinme 3aga4u ¢ BEKTOPaAMHU 1

98 O0001IEHE U cCUCTEMAaTH3ALM 3HAHWUI 1




99 O06o001eHre U cucTeMaTH3alusI SHAHU I 1
100 HtoroBast kKoHTposbHAs paboTa 1
101 Hrorosas xoHTposibHAs paboTa 1
102 O06o01eHre U cucTeMaTH3alus SHAHU I 1
OBIIEE KOJMYECTBO YACOB T10 102

ITPOI'PAMME




11 KVIACC

KoumnyecTBo yacos JJIeKTPOHHbIE
Hara nu@poBbIe
Nen/m | Temaypoka Kontpoabnbie | IIpakTHYeckne
Bcero U3y4YyeHHUsi | 00pa3oBaTesIbHbIEC
padoThI padoThI
pecypchbl
1 [ToBropenue Temsl "KoopiuHaThl BEKTOpa 1
Ha MJIOCKOCTH U B TpOoCTpaHcTBE"
5 [loBTOpenue Tembl "CkansspHoe 1
MPOM3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue Temel "Borancienue yria 1
MEK]ly BEKTOpaMU B IPOCTpaHCTBE"
4 IToBTOpenue Temsl "YpaBHEHUE IPSIMO, 1
MPOXOIAIICH Yyepe3 ABE TOUKH"
5 VYpaBHEHHE NIJIOCKOCTH, HOPMAIIb, 1
ypaBHEHHUE IJIOCKOCTHU B OTPE3KAX
6 VYpaBHEHME IIIOCKOCTH, HOPMaJIb, 1
ypaBHEHUE IJIOCKOCTH B OTPE3KAX
7 BekropHoe mpousBeneHue 1
8 JInHeliHbIe HepaBeHCTBA, TUHEITHOE 1
IpOrpaMMHUpPOBaHUE
9 JInHeHbIe HEpaBEHCTBA, INHENHOE 1
MpOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METO/IbI pacuéra yria 1
MEK/ly IPSIMBIMM B MHOTOTPaHHUKAX
1 AHanuTHuecKue MEeTOo/Ipl pacuéTa yria 1
MEXIy IJIOCKOCTSMHU B MHOTOTpaHHUKAX
12 @opMyita pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTHU B KOOpAHUHATAX

HaxoxnaeHue paCCTOHHI/Iﬁ OT TOYKH O

13
MIJIOCKOCTH B KyOe

14 Haxoxxnenue paccTossHUM OT TOUKH 10
MJIOCKOCTH B MPABUIILHOM TUPAMHUJIC

15 KontponbHas pabora "AHanuTHueckas
reometpus"

16 CedeHust MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKHU

17 CedeHus MHOTOTPAHHHUKOB: METO/T CJICJIOB
CedeHMs MHOTOTPAHHUKOB: CTaHAAPTHBIC

18 MJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IJIOCKOCTEN

19 [TapamiensHbIe TPSAMBIC U TUIOCKOCTH:
napaijiesIbHbIE CEUEHUS

20 [TapannensHblie PSMBIC U TIOCKOCTH:
pacu€T OTHOLICHU I
[TapannenpHble NpsMBbIE U TIOCKOCTH:

21 YIJIBI M@Ky CKPEIMBAIOIIAMHUCS
MPSMBIMH
[leprieHIUKYISIpHBIC TIPSMBIC U

99 MJIOCKOCTHU: CTaHIaPTHBIE MTAPhI
MEepPHEHANKYISIPHBIX TIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieniuKynspHbIE MPSIMBIE U

23 IIJIOCKOCTHU: TEOPEMA O TPEX
MePHEHANKYIISIpax

24 [leprienauKynspHBIEC IPSIMBIC U




IIJIOCKOCTH: BBIYUMCICHHUSA JJIMH B
MHOTOTpaHHHUKax

25

[ToBTOpeHue: miomaan
MHOT'OYT'OJIbHUKOB, (POPMYIIBI AJIst
MJIOMIAJICH, COOOpaKeHUs MOT00Ms

26

IloBTOpEHME: MIIOIAIN
MHOT'OYTOJIbBHUKOB, (POPMYIIBI AJist
TJIOINA/ICH, COOOpaKEHUS MO 100U

27

[loBTOpEHME: MUIIOIIATN
MHOTOYTOJIBHUKOB, ()OPMYITBI JUTS
TJIoMAeH, COOOpaKeHUs MOA00Ms

28

[Inomanu ceyeHnii MHOTOTPaHHUKOB:
MIJIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUsI TOT00MS

29

[Tnomaan ceyeHnii MHOTOTPAHHUKOB:
TJIOMIAIM TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00US

30

Kontponbnas padora "IloBTropenue:
MHOTOTPaHHUKH, CEUEHUs
MHOTOIPAHHUKOB"

31

O0béM Tema. O6beM MPSIMOYTOJIEHOTO
napajuielNieTnie sia

32

3anaun o0 yBoeHUH Kyba, 0 KBajpaType
Ky0a; O TPUCEKLIUHU yria

33

CrepeoMeTprIecKHe 3a/1a4u, CBI3aHHBIC C
00BEMOM MPSMOYTOJILHOTO
napajuiesienumnena

34

HpI/IKJIaIIHI)IC 3aJa4u, CBA3aHHBIC C




BBIYMCJICHHEM 00BEMaA MpsAMOYT'OJIbHOI'O
nmapaJureJjicrnuIic 1a

35 OOBEM TIPSIMOI TIPU3MBI

36 CrepeomeTpryecKue 3a/1a4u, CBI3aHHbBIE C
BBIYHCIICHEM 00BbEMOB IIPSIMOI IPU3MBI

37 [Tpuknagubie 3a1a4n, CBI3aHHBIE C
00BEMOM MPSMON TPU3MBI
Brrunciaenne 00bEMOB TEI C IOMOIIBIO

38 ornpeaenéHHoro narerpaina. OobpEM
HaKJIOHHOW IMPU3MBbI
Brranciaenue 00bEMOB T€EN C IOMOIIBIO

39 ornpenen€HHoro uHTerpaiga. OobéM
MUPaMUIbI

40 dopmyna 00béMa mupamuibl. OTHOIICHHE
00BEMOB TTUPAMUJ] C OOIIMM YIIIOM

41 dopmyna 06bpéMa nupamuasl. OTHOLICHHE
00BEMOB MTUPAMUJ] C OOIIMM YIIIOM

42 CrepeomMeTprUUeCcKHE 3a/1a4d, CBSI3aHHBIE C
00BEMaMM HaKJIOHHOM TTPU3MBI

43 CrepeomeTpuyeckue 3a/1a4u, CBI3aHHBIE C
00BEMaMU MUPAMU/TBI
[Tpuxnanueie 3anayn o Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBI3aHHbBIE C 00BEMOM MUPAMU/IBI

46 [Tpumenenue 066EMOB. Beruncienue

PaCCTOSAHHUA 10 IIJIIOCKOCTHU




Kontpomnbnas padora "O0béM

47 "
MHOTOTpaHHHUKA
[unmuHapuyeckas MOBEPXHOCTb,

48 oOpa3zyronme HWIMHAPUIECKOU
MMOBEPXHOCTHU

49 Mumuuap. [IpsMoi KpyroBo LUAIMHIP.
[Tnomane MOBEPXHOCTH UIIMH]IPA

50 Konuyeckas moBepxHocTh, 00pasyroime
KOHUYECKOH roBepxHocTU. Konyc

51 CeueHune KOHyca MIOCKOCTHIO,
napasuiesIbHON MIIOCKOCTH OCHOBAHUS

59 Yceuénnslii konyc. M300paxenue
KOHYCOB M YCECUEHHBIX KOHYCOB

53 [Tnomane GOKOBOM MOBEPXHOCTH H
ITOJTHOM ITOBEPXHOCTHU KOHYCA

54 [Tnomanbs 60KOBOI MOBEPXHOCTH U
MTOJTHOM MOBEPXHOCTHU KOHYCa
CrepeomeTpruecKkue 3a/1a4i Ha

55 JI0KA3aTELCTBO U BEIUHCIICHUE,
MMOCTPOCHUEM CEUEHUM IIUITUH]Ipa, KOHYCa
CrepeomeTpuyeckue 3aJ1a4i Ha

56 JTIOKa3aTeIbCTBO U BBIUMCIICHHUE,
MOCTPOCHUEM CEUCHHH ITUINHAPA, KOHYCa

57 [Tpuknagubie 3a1a9n, CBI3aHHBIC C
UJIAHIPOM

58 [TpuknanHblie 3a1a4M, CBI3aHHEIC C
HWJIAHAPOM

59 Cdepa u map




60

[Tepeceuenue chepsl 1 mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUTOCKOCTHIO. B 1 m300paxkenne mapa

61

[epecedenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cepsl
TUIOCKOCTBIO. By u n300paxkeHue mapa

62

Ypasuenue chepsl. [Inomans cdepsr u eé
yacTen

63

Cummerpus cepsl U mapa

64

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBHIUMCIICHUE,
CBsI3aHHBIE cO cpepoi U mapom,
MOCTPOCHUEM MX CEUCHUH MIOCKOCTHIO

65

CrepeomeTpHuecKue 3aJa9u Ha
JI0KA3aTeIILCTBO M BBIYHCIICHUE,
CBsI3aHHBIE CO c(epoii ¥ mapom,
MOCTPOCHUEM HX CEYEHUH IIOCKOCTHIO

66

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC CO
cthepoii 1 mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA TUIOCKOCTH,
BBIUUCJICHUA B OKPY)KHOCTI/I, CTaHI[apTHBIG
og00us

68

Paznuunelie KOM6I/IHaI_[I/II/I TCJI BpalllICHUA U
MHOTOTPaHHHUKOB

69

3agaum 1o Teme ""Tena u MOBEPXHOCTH
BpaleHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponbnas pabdora "Tena u
MMOBEPXHOCTH BpaleHus"

72

O6béMm mmmHApa. Teopema 00 00BEME
MPSIMOTO IIHITMHIPA

73

Brrancienue 00bEMOB TEI ¢ TOMOIIBIO
ornpenenéHHoro nurerpana. OobpEM
KOHYca

74

[Tnomaan OOKOBOU U HOJHOU
MMOBEPXHOCTH KOHYCA

75

CrepeoMeTpuyecKue 3aJ1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB ITUIHH/IPA,
KOHYca

76

[Tpuknagubie 3agaun o Teme "OO0bEMBI 1
IJIONAIM TTOBEpXHOCTEH Ten"

77

OO0OBEM mmapa ¥ MapoBOTO CEKTOPA.
Teopema 06 o0bEMe mapa. [nomans
cdepsl. CTepeoMeTpUUeCKIe 3a/1a4H,
CBA3aHHBIC C BBIYHNCIICHUEM OGLéMOB
mapa, MapoBOTO0 CErMEHTa U MapOBOTO
CeKTopa

78

[Mpuxnanueie 3ana4un o Teme "O0BEMBI
Ten", CBA3aHHBIE C 00BEMOM ImIapa u
wionabio ceprl. COOTHOIICHUS MEXKITY
MJIOMIASIMU TTOBEPXHOCTEN U 00bEMaMHu
MOAOOHBIX TE
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[TomoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 00wEMa mpu mo100uu.
CrepeoMeTprUecKHe 3a/1a4u, CBSI3aHHBIE C




BBIYHCIICHHEM 00BbEMOB Tell U IIJIOIAIeH
[IOBEPXHOCTEN
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KonTponbhas pabota "I[lnomanu
MTOBEPXHOCTHU U 0OBEMBI KPYIJIbIX Te"
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JIBmxeHus mpoctpaHcTBa. OTOOpaKeHUS.
JIBmkeHus U paBeHCTBO Guryp. O0mme
CBOMCTBA IBMKEHUN

82

Buapl aBukeHuit: mapaiesbHbIA
MEepEeHOC, ICHTPAIbHAS CHMMETPH,
3epKajbHas CAMMETPUSI, TOBOPOT BOKPYT
psMOH

83

[IpeobpazoBanus nmonodus. [Ipsmast u
ctepa Diinepa
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reOMeTpI/I‘IeCKI/Ie 3a/la41 Ha IPpUMCHCHHUC
JABHUKCHUA

85

Kontponbnas padota "BekTopsl B
IIpocTpaHCcTBe"
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OO6oOmmaromee nosropenue 11 nousTuii u
MEeTOJIOB Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3alus 3HAaHUIL:
"TlapanienbHOCTh MPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe"
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O6o6matomee mopropenue 11 mouaTuii u
MeTOoJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMs 3HAaHUM:
"BekTopsl B mpocTpaHcTse"
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OO6oOmaromee noBropenue 11 nmonsTuii u
MeTO0/0B Kypca reometpun 10-11




KJIACCOB, CUCTEMATH3aLUsl 3HAHUM:
"BekTopsl B ipocTpaHcTBe"
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O6o6maromee moBTopenue 11 mousTHi 1
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3aIlMsI SHAHHI:
"O0BeM MHOTOrpaHHUKA"
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Oo6o6maromee nmoBTopenue 11 moHsTuii u
MeTO0/I0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHUI1:
"O6beM MHOrorpaHHukKa"
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OO6o0mmaromniee nosropenue 11 nmoHsTuii u
METO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEeMaTH3alusl 3HAaHUI:
"[Tnomany MoBEpXHOCTH U OOBEMBI
Kpyribix ten"
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Oo6o0bmatoiee nopropenue 11 nousTuii u
MeTO0/10B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATHU3aL1sl 3HAHUM:
"ITnouaau MoBepXHOCTH U 00BEMBI
KpyIJibix Ten"
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HtoroBast KOHTpoOIbHAsS paboTa
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HroroBast KOHTpoJbHAs paboTa
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[ToBrOpenue, 06001ICHNE U
cHCTEMAaTHU3aIUs 3SHaAHUI
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Hcropus pa3BUTHs CTEPEOMETPUH KAK
HAyKU U €€ POJib B pA3BUTHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

98

Hcropust pa3BUTHSI CTEPEOMETPUH KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH
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Hcropus pa3BUTHS CTEPEOMETPUU KAK
HAyKU U €€ POJib B pA3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHUS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHs CTEPEOMETPUU KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH
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HcTtopus pa3BUTHS CTEPEOMETPHUH KAK
HAayKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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