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HOACHUTEJIBHAA 3AIIUCKA

'eometpust sBisieTcss ONHMUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oOmero o0pa3zoBaHus, TaK Kak 00eCleYnBaeT BO3MOXKHOCTb U3yYEHUS! TUCLUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOIO IUKIIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (QOopMUpyeMOe MNpU  HU3YyUYEHUHU
00y4YaromMUMHCS TOHATUMHBIX OCHOB I€OMETPUH, IPU JOKA3ATEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHUM MPU PEIICHUH N€OMETPUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTh W OINPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33724 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
dbu3nYecKknx 3aaad.

Llens ocBoeHust mporpaMMmbl yueOHOro kypca «I'eomerpusi» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CIHOCOOHOCTEH OOydarmomMxcs MNpu
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOM obnactu «MaTemaTuka u
uHbopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTU  NPHUOOpPETeHHS U
UCIIONIb30BaHUs Oojiee TayOOKMX TE€OMETPUYECKUMX 3HAHUW U JCHCTBUM,
cnenuUYHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIEITHOTO Mpo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMAaTHKHU.

[IpuopureTHpIMH 3ajayaMu Kypca TE€OMETPUM Ha YIIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIMBAIOLIIMMU Kypc 0a30BOr0 ypOBHS, SIBIISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIbTYpbI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE NPEICTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEHIIMX MAaTEMaTHUYECKUX MOJEIAX, MO3BOJSIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE NOHATUIHOTO annapara 1o pasaeiy
«CtepeoMeTpus» yueOHOIro Kypca reOMeTpUH;

(GopmMupoBaHue  yMEHHMs ~ BIAJETh  OCHOBHBIMM  HOHATUAMHU O
IPOCTPAHCTBEHHBIX (UI'YpaX M HMX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HX MPUMEHATb, YMEHMs JI0Ka3bIBaTh TEOPEMBbl U HaXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHNs 3a/1a4;

(opMupoBaHUE YMEHHs paclo3HaBaTh Ha YepTekax, MOJIEISIX U B PEabHOM
MHpE MHOTOIPaHHUKM M Teja BpalleHUsA, KOHCTPYMPOBAThb T'€OMETPUUYECKHUE
MOJENIH;

(GopMupoBaHuE MOHUMAHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (pOPMHUPOBAHUE MOHMMAHUS POJU AKCHUOMATHKH MpPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHue yMEHHUS BIAJETh METOJAAMH JIOKa3aTeNIbCTB U AJITOPUTMOB
pelmeHns, YMEHHMsI UX NPUMEHATh, NMPOBOJIUTH JTOKA3ATEIBHBIE PACCYXKICHUSA B
XOJI€ pEeUIEHNsl CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPIKAHUEM,
(opMHpOBaHUE MPEACTABICHUS O HEOOXOJIMMOCTH JI0Ka3aTeNIbCTB MPHU



000CHOBaHUM MAaTEeMAaTHYECKUX YTBEPKICHUM U PO aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKICHUII;

pa3BUTHE H COBEPIICHCTBOBAHUE MHTEIUIEKTYaIbHBIX M  TBOPYECKHUX
CrocoOHOCTEM 00yUaromuXcsl, MO3HaBATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUU, KPUTUYHOCTH MBIILICHUS, MHTEPECA K U3YUCHUIO T€OMETPHUU;

dbopmupoBaHue (PyHKIMOHAIBHOW TPAMOTHOCTH, PEJIECBAHTHOM T'€OMETPUM:
YMEHHUS Ppaclo3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX TOHSITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YUYCHUH APYTHUX
y4eOHBIX MPEIMETOB, TPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEATBHBIX CUTyallU, HCCIIECIOBAHUS TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMU MTOTYyYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp)KATEIBbHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpusi» B
10-11 xnaccax siBnsrotcsi: «[IpsiMble U MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema Bpamenus», «BekToppl ¥  KOOpJAWHATHI B
IPOCTPAHCTBEY, «/[BMKEHUSI B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHEe «yMETh ONEPUPOBATH
MOHSTUSMMY, PEJIEBAHTHBIMU T€OMETPUH Ha yTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCA KO BCEM COJEP)KATEJIbHBIM JIMHUAM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHUH  paclpeiensercs He TOJIbKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rojgaM oOydenus. Conep:kaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil paboueit
IpOrpaMMbl, paclpeleNEHHbIM MO0 TojlaM OOYy4YeHHs, CTPYKTYPHUPOBAHO TaKuUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCaM O0yYaromuecs
oOpamiaiuch  HEOJHOKpaTHO. OTO  TO3BOJSIET OpPraHMW30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMU MOHATUSIMH M HABBIKAMU TMOCJIEI0BATEIBHO M TOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN OO0YUYaIOIIUXCS, PACIIUPSS U YTIyOssis
e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBA3H.

[lepexon K M3y4YEHHIO TEOMETPUM HA YTAyOJIEHHOM YpPOBHE TIO3BOJISECT:

co371aTh ycJIOBHS I quddepeHanun 00ydeHHsI, TOCTPOSHUS
WHIUBUIYATbHBIX  00pa3oBaTebHBIX MpOTpaMM, OO0ECHeunuTh YriayoJIEHHOE
M3y4YeHHE T€OMETPHUH KaK COCTABIISIIONIEH yueOHOTO penMeTa «MaTemMaTiKay;

MOJIFOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaétoM BbIOOpa Oynymiel mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOnHoro kypca «['eomeTpus» Ha yrayOn€HHOM ypOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 xkmacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B IPOCTPAHCTBE: IEpECEKaroluecs,
napajuielbHble M CKpeluBarommecs npsMbie. [Ipu3Haku CKpemmrBarOUMXcs
npsiMbIX. [lapanienbHOCTh NPSIMBIX U TJIIOCKOCTEN B TPOCTPAHCTBE: NapaslieibHbIe
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HaPaICIbHOCTh NPSIMOM
u 1iockoctu. [lapamnenbHoe W UEHTpaJbHOE MPOECKTUPOBAHME, H300pa)KeHue
¢uryp. OCHOBHbBIE CBOICTBa NapajuIeIbHOIO MpoeKTHUpoBaHus. IM3o0paxeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPaBIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapaiyienbHOCTh MIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEH. [Tpocreitine
OPOCTPAHCTBEHHbIE (QUTYphl Ha IJIOCKOCTH: TETpajap, Napaulelienuie],
IIOCTPOECHUE CEUEHUM.

[leprieHAUKYISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC NPSIMBbIE B
[IPOCTPAHCTBE, IIPSAMbIE MapajulesIbHblE W IEPIECHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPHEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TeOopeMa O NPsIMOWU
NIEPIICHAUKYIISIPHON IIJIOCKOCTH. OpToronanpHoOE IIPOEKTUPOBAHUE.
IleprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT mpsAMOW 110  IUIOCKOCTH,  Tpoekuus  Gurypel  Ha IJIOCKOCTb.
[leprieHAUKYJISIPHOCTD  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYISIPHOCTA  ABYX
mIockocTel. Teopema o TpEX NepHEeHAUKYIIpax.

Yriael B MPOCTPAHCTBE: YroJI MEXKAY IPSAMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JINHEWHBIM yTOoJl ABYTPAHHOIO yriia. TpEXIpaHHbIA U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa MJIOCKMX YriIoB MHOrorpanHoro yria. CBoiicTBa IUIOCKHX H
JNBYIPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHHKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: N-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsSMOYrOJAbHBIA — MapajulesieNuUIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBUiibHasE U yceu€HHas nupamunbl. CBoiicTBa pEéOep M OOKOBBIX TI'paHei
MpaBWIbHOM nupaMubl. [IpaBriibHBIE MHOTOTPAHHHUKW: MpPaBWIbHAS IPU3Ma U



[IpaBWIbHAs IHpaMUIa, [PABUJIbHASA TPEYrojabHAas NHUPAMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTas3p,
JOAEKadAp U UKOCAdIP.

Bbluncienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHal H, YIJbl.
[Inomaasr OOKOBOW TMOBEPXHOCTH W TMOJHOW MMOBEPXHOCTU MPSMOM MPU3MBI,
IUIOAAb OCHOBAaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomaasr OOKOBOW MOBEPXHOCTHM M TOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
Teopema O IUIOLIAAY YCEUEHHOU TUPAMHUJIBI.

CummMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  NPABUIBHBIX
MHOTOTrpaHHUKOB. CHUMMETpUss B IPAaBWIBHOM MHOIOTPAHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUS NPaBWIBHBIX IPU3M, CHUMMETPHUs IPaBUIIBHOU
IAPAMUIBI.

BekTopsI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [IJMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE W MPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucino. CBOWCTBA CIOKEHHSI BEKTOpOB. CBOKMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
IlonsTHe KOMIUTaHApHBIE BEKTOPBL. lIpuU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O PpasiIoOXKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. lIpsAmoyrossHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpPAHMHATaMHM BEKTOPA H
KOOpJAMHATaMU TO4YEK. YTol Mexay BekropamMu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJsia BpalmeHust

[loHsTHSA: IWIMHIpPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, OOpasyromue TOoBepXHOCTeW. Tema BparieHus:
MWINHAP, KOHYC, YCEYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmomoxeHue
chepbl M IUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalieHusl Ha MiockocTu. Pa3BépTka munuHapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueAcTBus u3 He€. OOBEM mpsamon u
HAKJIOHHOW TPU3MBI, IMIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWINMHAP, ONHCAHHAs OKoJo mwiuHAapa. llepecedenne cdepsl u 1mapa ¢
miockocThio. Kacanme mapa m chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WJIH TEJO
BpalIeHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, MJomaab chepbl U e€ dacteil.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANCH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeobpazoBanue mnogodusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpallleHUs: CEUEHUs UIUHIpA
(mapayyieIbHO M MEPHIEHAMKYJSIPHO OCH), CEYeHHUsT KoHyca (mapaiieiabHbIe
OCHOBAaHHIO U MPOXOJSAIIME Yepe3 BEPIINHY), CEYSHUS 11apa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu Hajg BeKTopamu. BekropHoe
yMHOXKeHUE BeKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHUA. [IpsMoyrosibHas
cucTemMa KoopJauHat B npoctpancTBe. Koopaunarel Bekropa. Pa3noxkeHnue Bekropa
no 6Oasucy. KoopIMHATHO-BEKTOPHBI METOJl MPHU PEIICHUH TIeOMETPUUYCCKUX
3a/ay.

J{BMKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BHKeHUS M paBEHCTBO GUTYP.
OO6mue cBoiicTBa JBIWKECHHWH. Buabl JNBWKEHUHN: TMapajuieNIbHBIA TEepeHocC,
[IEHTpajbHasl CHUMMETPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nomodus. [Ipsmas u cdepa Diinepa.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaaHcKoe BOCIIATAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN IMO3UIIMKM 00YYAOIIET0ocs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUUCKOro  oOIecTBa,  MPEACTABICHHUE O
MaTEMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS PaA3IUYHBIX CTPYKTYp, SBICHUH,
IpoIeayp TPakKAaHCKOTO oO0ImecTBa (BBIOOPBI, OMPOCHI W APYroe), YMEHHE
B3aMIMOJICHCTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTpHOTHYECKOEe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh POCCHUHCKOHN TpakIaHCKOW HMIECHTUYHOCTH, YBOKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHOC OTHOIICHHUE K
JOCTHKEHUSM POCCUHMCKMX MaTEMaTHKOB M POCCHICKON MaTeMaTHYCCKOM HIKOJIBI,
UCIIOJIb30BaHNE DSTHX JOCTHOKCHHH B JPYTHX HayKax, TCXHOJIOTHAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTHUECKHUM
NpUMEHEHUEM JOCTH)KEHUW HayKM U JeATEeIbHOCThI0 YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIETO;

4) acTeTHYeCKOe BOCIIMTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas AICTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlau, PEIICHUH, pacCyKJAeHUH, BOCIIPUUMINBOCTD
K MaTeMaTUYECKUM aCTIEKTaM Pa3jINYHbIX BUJIOB UCKYCCTBA;

5) pu3uyeckoe BocmuTaAHUE:

c(hOpMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKWe 3HAHUA B
MHTEpEcax 3I0POBOT0 U 0e30MacHOTr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOC NHTAaHHME, COAJTAHCHPOBAHHBIA PEKUM 3aHATHH W
OTIbIXa, PETyJsipHas ¢pu3ndeckas aKTUBHOCTD), (PU3UUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CTIOPTUBHO-03I0POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BOCITUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOUS, HHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBHON  JCATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW H €€ TMPUIOKEHUSIMH, yYMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccur © pean30BBIBATH COOCTBEHHBIEC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTEMaTHYECKOMY OOpa3OBaHUIO U



caMoO0pa30BaHUIO Ha MPOTHKCHHH BCEH >KM3HH, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]1a4 MAaTEMAaTHUCCKON HAIPaBICHHOCTH;

7) 3KOJIOrH4YeCcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTh  DKOJIOTHYECKON  KYIbTYphl, IMOHHMAHHE BIIHSHUSI
COITHATEHO-D)KOHOMHUYECKUX IPOILECCOB HAa COCTOSHHE MPUPOJHON M COIHAILHOM
CpeJibl, OCO3HAHUE TJI00aTBHOTO XapakTepa KOJIOTHIECKUX MPOOJIeM, OPHEHTAIIUS
Ha MPUMEHCHHME MaTeMaTHYCCKHX 3HAHMH IS pelieHWs 3agad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHHPOBAHHE IIOCTYIIKOB M OICHKM MX BO3MOXHBIX
TIOCJIC/ICTBHIA JJIs1 OKPYKAFOIICH CPeJIbl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHON  MPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOW HAyKM Kak C¢epbl 4YeI0BEYEeCKON IeSTeNbHOCTH, JTalloB eé
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4eCKOH KyIbTypOM KaK CpEJCTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTE
HUHIUBUIYaAILHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBU:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOUIEHUW MEXAY TMOHATUIMH, (POPMYyIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUS 17151 000OIICHHS U CPABHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAIN3A;

BOCIpUHMMATh,  (HOPMYIUpPOBaTH U  TPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEpJUTEIbHBIC U OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAONIOJCHUSIX U YTBEPXKICHUSX, Tpejaratb KpUTEPUH IS
BBIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKIIIOUEHUI 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKIACHHS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  pEUIEHHUs, BbIOMpaTh HauOoyiee MOAXOMAIIMMA € y4€ToM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTebcKue 1eiicTBUA:



MCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BOOPOCHI,  (UKCUpYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIyMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHUE;

IPOBOAUTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, SBJICHHUSA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXYy OOBEKTaMH, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIUPOBATH O0OOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
OPOBENEHHOTO  HAONIOJIEHUs,  UCCIEIOBAaHUSA, OLICHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIICHHIA;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbBIABUTAThH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pab6ora ¢ undpopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIsI pEUICHUS 3a]1auu;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIUYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HUHTEPIPETUPOBATH MH(POPMALMIO PA3NIMYHBIX BHUIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOSITEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJbHbIEe YUeOHbIe 1eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBUSMH U
IEeJIIMHA OOIIeHUS, SICHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3a1adH,
KOMMEHTHPOBATh MOJIYUYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCY>KITaeMOM TEMBI,
mpoOJIeMBl, pelracMoi 3ajayd, BBICKA3bIBATh WJEH, HAIlCJEHHBIC Ha IIOUCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXKJICHUSMH JPYTHMX YYaCTHHUKOB
uajaora, oOHapy)KMBaTh Pa3jIudve W CXOJCTBO IMO3HUIIUNA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOCKTA, CAMOCTOSITEIBLHO BBIOMpPATH (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISTh IUJIAH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIMOHAIbHBIA HHTEJIJIEKT:

BJIAJ€Th  HABBIKAMHU  TIO3HABATEILHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIECTh
criocobamMu CaMOITPOBEPKH, CaMOKOHTPOJISI MpoIllecca U pesyibTaTa perieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATa IEJIN U YCIOBUSIM, OOBSICHSTH PUYHHBI
JTOCTHKEHUST WIIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTEILHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIMBUAYaJTbHOU
paboThl TMpU penieHuH Y4YeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOMU
JIEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIUI0 COBMECTHOM pabOThI, pacrpenensiTh
BUIBI paboT, JIOrOBapUBATHCS, OOCYXKIATh TMPOIECC W PE3ynbTaT paboTHl,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTel (00CykIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» ¥ HHBIE), BBINOJIHATH CBOK YacTh pabOTHl U
KOOpIMHUPOBATh CBOM JACHCTBHUS C JPYIMMU UICHAMH KOMAaH[Ibl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOydaromuiicss HAy4YUuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pEIICHUH 3a7]a4 U MMPOBEACHUN MAaTeMaTHUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AaKCHOMBI CTEPEOMETPUM U CJICACTBHUS M3 HUX TPHU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACTIOJIOKECHHE MPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TOHITHUSAMHU, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXIY NPSIMOA U
TUIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHA C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHUKOB (TIpHU3Ma,
nupamuza, IpsIMOYTOJIbHBIN Mapaienenunes, Kyo);

e Kiaccu(UIMpOBaTH  MHOTOTPAHHHMKH,  BBIOMpas  OCHOBaHUS  JUIs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpUPOBATH TMOHATHSAMHU, CBSI3aHHBIMH C  CEUCHHEM
MHOTOI'PaHHUKOB MJIOCKOCTBIO;

e BBINOJHSATH napajiebHOe, LEHTPAJIbLHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOJHATH U300pakeHUs! QUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHS MHOTOTPAHHHKOB Pa3JIUYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH  IUJIONMIAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTD,
OCb W TUIOCKOCTh CHUMMETPHUH, IEHTP, OCb W IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJTHO ONEPUPOBATH TMOHSITUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBUS HAJl BEKTOPaMHU;

e pemarh 3aJayd Ha JO0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHUU W
HaXO0XJICHHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSS] W3BECTHBIE METObI
IpU PEIICHUH MAaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPHUMEHATH TMPOCTEUIINE TPOrpPaMMHBIE CpPEACTBA M  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

e W3BJIEKaTh, MpPeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMAINIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpPeACTaBICHHYIO Ha
YepTekax U pUCYHKaXx;

e TMPUMEHSATH IIOJIYYECHHbIE 3HAHUS HA TNpaKTUKE: CpaBHUBAaTh U
aHAJM3UPOBATH PEalbHbIE CUTyallUH, NPUMEHATh MU3YUYEHHBIE TMOHSATUS B
nmporecce  MOMCKAa  pEeHIeHWs  MaTeMaTh4eckd  c(opMyImpoBaHHOUN
npo0JIeMbl, MOJEIUPOBATh pEaTbHBIC CUTYaIllMd Ha SI3bIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C UCIOJIB30BAHHEM T'€OMETPUUECKUX
MOHSTHA W TEOpeM, ammaparta ajreOpbl, peniath MpPakTUYECKUe 3aadd,
CBSI3aHHbBIC C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJIUUHH;

e HMETh MPEICTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI F€OMETPUU KakK
COCTaBHOM 4acTu (pyHJaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kiacca oOyuaroniuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHMYECKOM U c(epruyeckoll MOBEPXHOCTAMHU, OOBICHATH CIOCOOBI
MOJIY4YEHHS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: IIUIUHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHApP, KOHYyc, cdepa u 1ap) U
OO0BSACHATH CIIOCOOBI OJMYYEHHUS TEJ BPAICHHUS;

KJacCU(UIUPOBATH B3AUMHOE PACTIOIOKEHHUE C(PEPbI U MIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTE MHOTOIPAaHHUKOB W TENl BpAILCHUS,
Tr€OMETPUYECKUX Tell C IPUMEHEHUEM (popMyIr;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C KOMOMHALIMSIMU Tel
BpallleHuss ¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK I TEJIO
BpaIlCHUS;

BBIUUCISITh COOTHOIIEHUSI MEX]y TUIOIIAIMUA MTOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

u300pakaTh H3ydaemble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXYy, COOKY,
CHU3Y, CTPOUTb CEUEHUS TEJl BPAILICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHMIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKHX (uUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPHUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONEPALIU HaJ BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B AEKAPTOBOM CUCTEME KOOPJAUHAT;
pemaTh TEOMETPUUECKUE 3a1a4H Ha BBIYMCIICHUE YIJIOB MEXAY MPSMbBIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
1EJI0M, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOT'O METO/Ia MIPU PEIICHUU;
CBOOOJHO OMEPHPOBATH TMOHATUSMHU, CBS3aHHBIMH C JBUKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHKECHUM;

BBITIONHATh MU300paXKEHUS MHOTOTPAHHWUKOB W TeN BpalleHUS MpHU
NapajuleIbHOM  NEPEHOCE, UEHTPAIBHOM CUMMETPHUHM, 3€PKAIbHON
CUMMETPUH, IPU IIOBOPOTE BOKPYT NPSIMOH, IpeoOpazoBaHus MOA0OUS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOSALINE Yepe3 BEPILNHY), CEUEHUS 1I1apa;
UCII0JI30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJA CJEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEH TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKIACHHUS,

MPUMEHSITh TeOMETpUYeCKre (PaKThl JJIsi PEIICHHUS CTEPEOMETPUUYECKHUX
3a7a4, OPEAIOIararolliuX HECKOJBKO IIAaroB pEIICHUs, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemate 3aJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOIIEHUH U
HaXO0XJICHUE TEOMETPUYECKUX BEIIUUUH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATHh  TOJIyYCHHbIE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYallUH, IPUMEHITh U3YYEHHbBIE
MOHSATUS, TEOPEMBI, CBOMCTBA B IIPOLECCE TIOUCKA  PELICHUS
MaTeMaTH4eCKu  CHOpMYITUpPOBAHHONW  MPOOJIEMBI, MOJIEJTUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPHUM, HMCCIEA0BATH MOCTPOCHHBIE
MOJIEJIM C HCHOJIBb30BAHUEM TE€OMETPUYECKUX TIOHATHM W  TEOPEM,
ammaparta anreOpbl, pemarh MPAaKTUYSCKHE 3ajJadd, CBSA3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMEThb MPEJCTABICHUS 00 OCHOBHBIX JTallax pPa3BUTHA TC€OMETPUM Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrpoaprkie | Hpakririeckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
2 B3anMHOE€ pacnoioxkeHue NpsIMBbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh MPSMBIX U TUTIOCKOCTEH B 3
MPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSIHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 6 0




11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoubsnbie | IIpakTnuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
5 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHHKA 17 1
4 Tena Bpamenus 24
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
- [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 8 0







IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TIpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

[TonATHs cTrepeomeTpun: TOUKa, IpsiMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHNECA IIIIOCKOCTH,
ICPCCCKAOMUCC IMpsAMad U IIJIOCKOCTb,
MOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 0OBEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC




CICACTBUA U3 HUX

AKCHOMBI CTEpPEOMETPHUHU U IIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs IPSIMBIX U TIOCKOCTEN

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTy4EHHBIX INIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUN pa3HbIMU IIBETAMU

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux
pé6pa. N3ob0paxeHnne nepecedeHust
MOJIYYCHHBIX TJI0CKOCTeH. PackpainBanue
MIOCTPOCHHBIX CEUCHUN Pa3HbIMU IIBETAMU

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpainBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMH

13

N300paxeHue ceueHnil MIpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX IIOCKOCTEH. PackpamimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH I[BETAMH

14

Meton clieaoB I MOCTPOCHUA CedYeHUI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CBoiicTBa epeceyeHmi MpsMBIX U
IIJIOCKOCTEN

16

Mertoz ciesioB 1St IOCTPOCHUS CEYCHU.
CaoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YEpPTEXKEHN 1 3aMKCh 11aroB
MTOCTPOCHUS

18

[TocTpoenne ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEXKEHN U 3aMKCh IIAr0B
IIOCTPOEHUSA

19

[TocTpoenune ceueHuit B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEN U 3aIluCh 111aroB
MIOCTPOCHUS

20

[TocTpoenune ceyeHut B mupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 111ar0B
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
PONOPIHMOHANBHBIX OTpe3kax. [Togobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B c€UeHUSIX HA
BBIHOCHBIX uepTexkax. Mcropus pa3Butus
IUIAHUMETPUHU U CTEPEOMETPUU




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKpemmBarommuxcs
npsMbIX. [lapannensHsie npsmMeie B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsMoi. JleMma o nepecedyeHnn
MapajuIeIbHbIX MPSAMBIX IIJIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsiMbIX. Teopema o
TpEX MapasienbHbIX IpsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBaHusi. M300pakeHne pa3Hbix
(dburyp B mapamuienbHON MPOSKIINI

28

LenTpanbHas npoekuus. Yroma c
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy IPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

30

IloHsTHs: napajisieJIbHOCTb HpHMOP'I )41
IIJIOCKOCTH B ITPOCTPAHCTBC. HpI/I3HaK
napalsIeJIbHOCTH HpHMOﬁ " IMJIOCKOCTH.




CaoiicTBa NapauIeaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

I'eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B NIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO Ha YepTexe U
MapajIeaIbHOrO APYrou npsmou. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaienenumnena. CBoiicTBa
napajuiefienune1a u Npu3Mbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapauiebHOCTH BYX INIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, TPOXOISIICH
yepes TOUKY, He IPUHAIJIeKALTYI0 JAHHON
IJIOCKOCTH M CIEACTBHS U3 Hee

36

CaolicTBa napajuiesbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
IIpU NIEPECEUCHUH JIBYX MapaLIeIbHBIX
IIJIOCKOCTEHN TPEThen

37

CBoiicTBa nmapajiesbHBIX MJI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXy NTapaJlIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHHUH NTPSMOI C
JBYMsI TTApaJIJIENbHBIMU MNIOCKOCTAMHU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 PSIMOYTOJIEHOTO
napajuiesIenunena

41

Borunicnenue IMH OTpE3KOB B KyOe 1
MIPSIMOYT'OJIBHOM IapajuieIenuIe e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mIockocTH. ITpu3nak
MEPIEHIUKYISIPHOCTH MPSMOK U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM 1
miockocTH. [IpuszHak
MEePIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTHU MPAMOM, MPOXOIAIICH
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K IMIIOCKOCTH

45

IInockocTu n NCPIICHAUKYIISAPHBIC UM
IIPpAMBIC B MHOI'OT'PaHHUKAX

46

IInockocTu n NCPIICHAUKYIISAPHBIC UM
MpsAMBIC B MHOT'OT'paHHUKAX

47

[leprieHauKynsAp ¥ HAKIOHHAS.
[TocTpoenue nepneHauKyIsapa u3 TOYKU Ha
MPSIMYIO

48

[eprieHAUKYSAp U HAKIIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAAMYIO

Teopema o TpEX mepneHIUKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX MeprneHIUKYIIIpax
(npsimas u oOpartHas)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHuKyISPHBIX TPSIMBIX C

52 MTOMOIIBIO IEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHangbHOE MPOEKTUPOBAHNE
[TocTpoenune ceuenuii kyoa, IpU3MBI,

54 MPaBUWJILHON MUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJIBLHOU MPOEKIINU
[TocTpoenune ceueHnii Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPAMUIBI C IIOMOILBIO
OPTOTOHAJILHOM IMTPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0cKocTH. [Iimockoctn
CUMMETPUN B MHOIOIPAaHHUKAX

57 [Ipu3Hak NepneHuKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUH

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUN OT TOUYKH A0 INIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUN OT TOYKH A0 IJIOCKOCTH

60 CrniocoObl OMYCTUTh NMEPIEHIUKYIISIPBI:




CUMMCTpPUIA, CABUT TOYKH 10
NapajuIeIbHON IPSIMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtposnsHast padota "B3anmnoe
pAacIoJIOKEHUE MPSMBIX U IUNIOCKOCTEMN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MEX]1y IpSIMBIMUA B MHOTOTpaHHHUKaX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
yIJI0B ABYTPaHHOTO yriia

67

[Tepnienaukynspablie maockoct. CBOMCTBA
B3aUMHO MEPIEeHIUKYISPHBIX IJI0CKOCTEN

68

[Ipu3Hak neprneHauKyIIpHOCTH
IJIOCKOCTEH; TeopeMa 0 MPsIMOi
MepeceyeHus IBYyX MI0CKoCTen
MEePIEHIUKYISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrobHbIN Napaienenunen; Kyo;
U3MEPEHUs, CBOMCTBA NIPSMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 AWaroHaJii npsAMOyroJbHOTO




Imapajiieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuieCcKue 1 MPUKIAJIHbIC
3a7la4M, CBSI3aHHBIE CO B3aUMHBIM
PAacIoJIOKEHUEM TIPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKpENIMBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKaxX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXY CKpEIIMBAIOIIMMHUCS MPSMBIMU B
MPOCTBIX CUTYaLUAX

74

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOH JI0 TIIOCKOCTH

75

Brrunciienue paccTosIHUN MEXITY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO TIEPIIEHANKYISPHOMN TIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:
reoJIe3nYEeCKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosHus"

79

CucremaTtu3zanus 3HaHuN "MHOTrOTrpaHHUK
U €r0 DJIEMEHTHI"

80

[upamupa. Buasl nupamua. [IpaBunbHas
nupamuja




[Ipusma. [IpssmMast 1 HaKJIIOHHAS IPU3MBI.

81 1
IIpaBunbHas npusma

82 [IpssmMoit mapaiienenunesn, 1
MPSIMOYTOJIBHBIN Napaiesienune], Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Olinepa. [IpaBunbHbIE U TOTYNPAaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas padora "Muororpanauku” 1

86 [TonsiTne BEeKTOpa Ha TUIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBusio mapanmnenenunena 1

90 YMHOXEHHE BEeKTOpa Ha YHCII0 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ IpOU3BEICHUE 1

93 Beruncnenue yria Mexay BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 IIpocreiimme 3a1auu ¢ BEKTOpaMHU 1

98 O060011eHNEe U cUCTeMaTH3alHsI 3HAHUH 1




99 O06o01IeHre U cucTeMaTu3alvs 3HaHui 1
100 Wrorosas koHTpoJibHAs paboTa 1
101 Hrorosas xoHTpoapHas paboTa 1
102 O06o01IeHre U cucTeMaTH3alvs 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoasubie | IlpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpenue temsl "KoopauHatel BeKTOpa 1
Ha MJIOCKOCTH U B TIpOCTpaHCTBE"
9 [ToBTOpenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl ""Brruncienne yria 1
MEK/ly BEKTOpaMH B POCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE PSAMOM, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTU B OTPE3Kax
6 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IIOCKOCTHU B OTPE3Kax
7 BekTopHoe npousBeneHne 1
8 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI PACcUYETA yIiia 1
MEXAY NPSMBIMA B MHOTOTPAaHHHUKaX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY MJIOCKOCTSIMUA B MHOTOTpaHHHUKaX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAHWHATaxX

HaxosxieHne paccTostHUM OT TOYKH 110

13
IJIOCKOCTH B KyOe

14 Haxosxaenne paccTosiHUi OT TOUYKH 10
IUTOCKOCTH B MPABMJILHOW TIMPaMHJIE

15 KonTtponbHas paboTa "AHanuTuueckas
reoMerpus"

16 CedeHus MHOTOTPAaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPaHHUKOB: METO/T CIIEJ0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapanienpHble NPSMbIE U TIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble psSIMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenpHblie NPSMBIE U TNIOCKOCTHU:

21 YTIIbI MEXTY CKPEITUBAOIITUMUCS
MPSIMBIMH
[lepnieniuKynsApHbIE MIPSIMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
NEePIEeHANKYIISPHBIX TUNIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPAaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MIePIEeHIUKYIIApax

24 [lepneHiuKynsspHBIE IIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEeHue: momanu
MHOTOYT'OJIbHUKOB, (DOPMYIIBI JUIsI
TI0IaIeH, COOOpaKCHHMSI IO T00US

26

[ToBTOpEeHue: momanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOIAIeH, COOOpasKEeHHS TTOA00US

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTIAIeH, COOOPaKEeHHS TTOA00HUS

28

[nomanm ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHUS 101001

29

[lnomany ceyeHnii MHOrOrpaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHUS 1101001

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O0bEM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yIBOCHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPHCEKIMHU yriia

33

CrepeoMeTpUYECKHE 3a/1a4H, CB3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napaiesenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA MPSIMOYTOITBLHOTO

napajuienenumeaa

35 O0BEM psAMOY IPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB MPSMOM MPU3MBI

37 [Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uHTerpaga. O0sEM
HaKJIOHHOH TIPU3MBbI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uHTerpaia. O0sEM
MTUPAMUTBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPaAMHU/T C OOIITUM yIIIOM

41 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yIIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKIIOHHOW TTPU3MBI

43 CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TIMPAMHJIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten'", CBSI3aHHBIE C 00bEMOM HAKIIOHHOU
TIPU3MBI

45 WKJIaJHBIC 33J]a4H 110 TEME BEMBI
I1 "O06
Ten", CB3aHHBIE C 00bEMOM MHPAMUIBI

16 [Tpumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTH




KouTponsHas padora "O0bEM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 unuuap. [psmoi kpyroBoi HMIMHID.
[l1omaae MoBEpXHOCTH LWJIMHPA

50 Konndeckas moBepxHOCTh, 00pa3yromine
KOHMYECKOU noBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapauieTbHOMN TII0OCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o0paxkenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTHU KOHYCa

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H
IOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JIOKa3aTeJIbCTBO U BBIUMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BBIUUCIICHUE,
MOCTPOCHUEM CEUCHUH IUIMHAPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

[Mepeceuenue cdepsl U mapa ¢
iockocTho. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Bu 1 n300paskeHue mapa

61

ITepeceuenne cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Buj 1 m300pakeHue mapa

62

VYpasuenue chepsi. [Lnomans chepor u eé
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHBIE CO c(epol U Iapom,
MMOCTPOCHUEM UX CEYEHHH MII0CKOCTHIO

65

CrepeomeTpHuecKe 3a1aud Ha
JI0Ka3aTelbCTBO M BBIYHCIICHUE,
CBsI3aHHBIC CO CepOoi 1 IIapoM,
MOCTPOCHHEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a1a4um, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTD Ha IIIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOTOT'paHHUKOB

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3anaun o Teme "Tena U NOBEPXHOCTH
BpaiieHus"




71

Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0béM mmuHapa. Teopema 06 00bEMe
IpsAMOro nuJIMHIApa

73

Brrunciienne 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uTerpana. Oobpém
KOHyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomMeTpriecKue 3a1a4u, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB IIMIIMHIPA,
KOHYyCa

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTONIAU TTOBEPXHOCTEH Ten"

77

OO0BEM 1mIapa W MapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
Iapa, mapoBOro CErMEHTA M IIIAPOBOTO
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
TIOLIAISIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX Tl

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 1001u.
CrepeoMeTpHryuecKUe 3aJjauu, CBSI3aHHBIE C




BBIUHCIIEHUEM 00BEMOB TeI U IIOMIAeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MTOBEPXHOCTH M 0OBEMBI KPYTIIBIX TSI

81

JBuxkenus mpoctpancTBa. OToOpaxeHHs.
JIBm>xeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Bubl 1BukeHMI: TapauieIbHbII
MEPEHOC, LIECHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, IOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUsl 3HAHUI:
"BexTopsl B npocTpaHcTBe”

88

Ob6o6m1aromiee noropenue 11 nmoHsATHit u
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

89

O6o6marommee noproperue 11 nowsTHii n
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHUH:
"O6beM MHOTOTrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHWH:
"O6beM MHOTOTpaHHuKa"

91

O6o6mmaromiee nopropenue 11 noustuii u
MeT010B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3alls 3HAHMIA:
"[Tmomaay MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

O6o6matomee moBropeHue 11 moHATHIA 1
MEeTOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmomaam MOBEpXHOCTH U OOBEMBI
KpYIJIbIX Ten"

93

HroroBas koHTpoJibHAs paboTa

94

Hrorosas koHTpoJIbHAs paboTa

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMATH3aIUs 3HAHUI

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

98

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKU " €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

99

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B PA3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHXKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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