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HOACHUTEJIbBHAA 3AIIMCKA

['eomerpust siBisieTcss OOHMM U3 0a30BbIX KYpCOB Ha YPOBHE CpEIHEro
oO1mero oopa3oBaHus, TaKk Kak 00€CIeYnBaeT BO3MOKHOCTh U3yUEHUs AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAINPABICHHOCTH W MPEIMETOB T'YMAaHUTApPHOIO IMKIA.
[Tockonmbky  JIOTHYECKOE€  MbIIUIeHHE,  (GopMHUpyeMOe  MpU  H3yYCHUH
O00yYarOIIMMUCS MOHATUHHBIX OCHOB T'€OMETPUHM, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOEHUM LIENIOYKH JIOTUYECKUX YTBEPKAECHUW MPHU PELICHUU T€OMETPUUYECKUX
3a7]a4, YMEHUE BBIJIBUIaThb W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YaCTHOCTH
bu3UIecCKuX 3a71a4.

Iens ocBoeHust mporpaMMbl yaeOHOro Kypca «l'eoMeTpusi» Ha yriiyOJI€HHOM
YpPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CIOCOOHOCTEH OOyYaromuxcs MOpu
U3Y4YEHUH T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHoi o0nactu «Maremaruka u
uHbopMaTHKa»  4Yepe3  oOecreyeHrWe  BO3MOXXHOCTH  MPUOOpETeHus U
UCTIONIb30BaHUsl Oojiee TIHyOOKMX TEOMETPUYECKUX 3HAHUW W JEHCTBUH,
crieU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIEIIHOTO NpOo(EecCuOHATBLHOTO
0o0pa3oBaHusl, CBI3aHHOI'O C UCIIOJIb30BAaHUEM MaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriIyOnEHHOM YpOBHE,
paCIIMPSIONINMYU U YCWIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIFOTCS:

pacIIMpEHUE MPEICTABICHUS O TEOMETPUH KAaK YaCTU MUPOBOW KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOITUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEHIINX MATEMATHYECKUX MOJENAX, IMO3BOJISIONIMX ONUCHIBAaTh U H3Yy4aTb
pa3HbIE ABIEHUS OKPYKAIOIIETO MUPA, 3HAHUE IOHATUWHOIO amnmapara Io pas3aeiy
«CtepeoMeTrpusi» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHue  yMEHHs BJIJICTh OCHOBHBIMHU INOHATUSIMU O
MPOCTPAHCTBEHHBIX (UTypaXx M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMysT U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbl U HAXOIUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMuUpoBaHUE YMEHHs PACIlO3HABaTh HA YEPTEKAX, MOJCISIX U B peaTbHOM
MHUpPE€ MHOTOTPAaHHMKH W TeJla BpPALICHUs, KOHCTPYHPOBATH T'€OMETPUYECKHUE
MOJIENN;

dbopMUpOoBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOopwid, (OPMUPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKH TIPU
IIPOBEJCHUHN PACCYKIACHUN;

dbopmMupoBaHrue YMEHHs BJaJ€Th METOJAMH JIOKA3aTEJIbCTB U aJTOPUTMOB
peuieHnss, yMEHUs MX MPUMEHSTh, NMPOBOAUTH [10KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHHsI CTEPEOMETPUUECKHX 3a1a4 U 33/1a4 C PAKTUYECKUM COIEPKAHUEM,
(opMHUpOBaHME TPEACTABICHHUA O HEOOXOJMMOCTH JIOKa3aTelIbCTB  IPH



000CHOBaHWHY MaTEMATHUECKUX YTBEPKICHUN U POITH aKCUOMATHUKH B TIPOBEACHHUH
JIETYKTUBHBIX PACCyKICHUH;

pa3BUTHE M COBEPILICHCTBOBAHME HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEM 00yUaroIIMXCs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIBCKUX
yYMEHUH, KpUTUYHOCTHU MBIIIJIEHUS, HUHTEpeca K U3YUEHHIO T€OMETPHUH;

¢dopmupoBanue (yHKIUOHATHHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUHU:
YMEHHS pPAacCIO3HABAaTh TMPOSBICHUA TC€OMETPHUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTYAIMsIX W MPU M3yYEHUH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCMMOCTEH U  3aKOHOMEPHOCTEM,
MOJIEIIUPOBAHMS pEAIbHbIX CHUTYyallUil, HCCIEJOBaHMUsS IOCTPOEHHBIX MOJIENEH,
MHTEPIPETALNN TOTYyYEHHBIX PE3yIbTAaTOB.

OCHOBHBIMHU COZIEpKATENbHBIMHA JHHUSIMH ydeOHOro Kypca «l'eomeTpusi» B
10-11 «xnaccax sBisitorcsa: «lIpsMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BeKTOppl UM  KOOpPAMHATHL B
POCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpebGoBaHuE «yMeTh ONEPUPOBATH
MOHSITUSIMUY», PEICBAHTHBIMU T€OMETPUH Ha YTIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJEp)KaTelIbHBIM JIMHUSM Yy4eOHOro Kypca, a
¢opMupoBaHMEe JIOTMUECKHMX YMEHHH  pacmpemensercss He TOJIbKO IO
COJIepIKaTENIbHBIM JIMHUSM, HO | 10 TogaM oOydenus. ConmepikaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yiibTaraM ocBoeHust DenepanibHON paboueit
IpOrpaMMBbl, paclpenenéHHbIM MO TrojaM OOy4YeHHSs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUITMAIBHBIM BOIIPOCAM 00yYaroluecs
oOpalajuch  HEOJHOKpaTHO. JTO TO3BOJISIET  OpPraHW30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMHU MOHATUSIMH M HABBIKAMU TOCJIEI0BATEIBHO U OCTYIATEIBHO, C
cOOJIIOICHHEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN OOYYarOIIMUXCs, PACIIUPAS U YTITyOJIss
e€, 00pa3zys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K H3YYEHHIO TEOMETPUU HA YIIyOJIEHHOM YpOBHE IO3BOJISET:

co3nath ycioBus s auddepeHunanuu  o0ydeHus, MOCTPOEHUS
UHAUBUAYAIbHBIX O00pa3oBaTENbHBIX MpOrpamMM, OOECHeuuTh YIriIyOon€HHOE
U3Yy4eHHE T€OMETPHUH KaK COCTaBISOIIEH yueOHoro nmpeamera «MaTeMatukay;

HOJrOTOBUTH OOYYArOIIMXCS K MPOJOKCHHIO HM3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «['eomerpus» Ha yriyOoJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 xiracce — 102 gaca (3 wyaca B Henenmto), B 11 kmacce — 102
yaca (3 yaca B HEJIeI0).



COIEPKAHUME OBYUEHUA
10 KVIACC

IIpsiMble M IIVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TNOHATHS ~ crepeoMmeTpuH. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM IOCTPOCHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacrnonoxkeHue npsMBIX B IPOCTPAHCTBE: IIE€PECEKaroLInecs,
napajuieibHble W CKpellMBarouuecss mpsMble. lIpu3Hakum CKpemumBarommxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTENW B IPOCTPAHCTBE: MAPAIIICIIBHBIE
IPSIMbIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX MPSAMBIX, HaPAILIEIBHOCTD IPSIMOM
U 1iockocTu. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBa MapalieNbHOrO NpoeKkTupoBaHusa. M3o0paxenue
¢uryp B mapayienbHON MPOEKIUU. YTIIbI C COHAINPABICHHBIMH CTOPOHAMH, YroOJI
MEXIy MPSMBIMHA B MPOCTPAHCTBE. [lapamnenbHOCTh MIIOCKOCTEN: MapajuiesibHbIE
IJIOCKOCTH, CBOKWCTBA MapajiyIeIbHbIX IJIOCKOCTEH. IIpocreiimue
NPOCTPAaHCTBEHHBIE (PUTYpHl HA TUIOCKOCTH: TETpad’Ap, NapaljIeIICIIHIIC],
MIOCTPOEHUE CEUEHHU.

[leprieHIUKYISIPHOCTDh NPSIMOM M TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, IPSAMBIE IAPAUICIIBHBIE W MEPIECHAMKYISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYISIPHOCTA NPSMOM M IUIOCKOCTH, TEOpeMa O NpsMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM A0  IJIOCKOCTH,  MNpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[lepneHOAUKYISAPHOCTh  IUIOCKOCTEW: IPU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
miockocTer. TeopeMa o TpEX MepIeHAUKYIIsIpax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY INPSIMOM M IUIOCKOCTBIO, JABYI'PaHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOIO yriia. TpEXrpaHHbIM U MHOTOI'PAaHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YyIJIOB MHOIOrpaHHoro yria. CBoiicTBa IUIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, npsMas U HaKJIOHHasi IPU3Mbl, OOKOBasi ¥ MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapayutenienunier, OpPSAMOYIOJBHBIM — NApajUIeNIENUIe]] U €ro  CBOMCTBA.
Kparuailiure myTh Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpancTBenHass TeopeMa Iludaropa. I[lupamupa: n-yronpHas mnupamuia,
npaBwibHas W yceu€HHas nupamuabl. CBolicTBa péGep M OOKOBBIX TI'paHel
IpaBWIbHOM NHpamubl. [IpaBUiibHbIE MHOIOTpAHHUKMW: NpPAaBUJIbHAS NpPU3Ma U



[IpaBWIbHAs IHUpaMUJa, [pPABUIbHAs TPEYrojbHas NUpPaMHUAA U NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBineHue O MpaBMWIIBHBIX MHOTOIPAHHUKAX: OKTadJIp,
JDONEKadAp U UKOCAdAP.

Boblunciienne 31€MEHTOB MHOT'OTPAaHHUKOB: pEOpa, AMAroOHalM, YTJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IIOJIHOM IOBEPXHOCTH MPSIMOM IPU3MBI,
IUTOIIAIb OCHOBaHWi, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM TMPU3MBIL.
[Inomanes OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MpPaBWIBHOW MNUpaMUIBI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

Cummerpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IIPaBUJIBHBIX
MHOTOrpaHHUKOB. CHMMeETpuss B MPAaBWIBHOM MHOIOIPDAHHHUKE: CHMMETPUS
napajuleNIeANena, CUMMETPHS MPABWIBHBIX NPU3M, CHUMMETpPHsA IPABUIBHOU
IIAPaMHUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlIoHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTUBOIIOJI0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpPAMU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBolcTBa CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsaTe KoMIulaHapHble BEKTOpbI. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npocrpancTBe. KoopanHatel BekTtopa. CBsA3p MeXAy KOOPAMHATAMM BEKTOpA U
KOOpIMHATaMU TOYEK. YTOJI MeExXAy BekropamMu. CKalIpHOE MNpPOU3BEACHUE
BEKTOPOB.

11 KITACC

TeJsia BpalmeHus

[TonsTHsA: IWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKAs IMOBEPXHOCTb,
chepuyeckass TMOBEPXHOCTh, OOpa3yoIIue TMOBEepXHOCTeW. Tema BpaleHus:
IWIIMHIpP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumMHoe pacronoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalieHusl Ha TuIockocTh. Pa3Béprka munmmHapa u koHyca. Cummerpus chepsl u
mrapa.

O6bEM. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 o0O0BEME
PSIMOYTOJILHOTO TapajuieNienuiena u ciaeactBuss u3 He€. OO0BEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIJIWHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mmapa M mapoBOro
CerMEHTa.

KomOuHamu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWINHIP, ONHCAaHHAs OKoJo mwinHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanne mapa u chepsl miockocteio. [loHSATHE MHOrOrpaHHHKA,



OMHUCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlICHMUSI.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHYCA, TUIOMAAbh Chephl B €€ JacTeu.
[Tonobue B mnpoctpanHcTBe. OTHOUIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoousix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOrPaHHUKOB U TEJ BPAILICHUSI: CEUCHUSI IUITUHpa
(mapannenbHO W MEPNEHAMKYJSIPHO OCH), CEUEeHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJSAIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METO/IbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUSA, METOJ MEpEeHOCca
CEKYIIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuvu  HaJl BeKTopaMH. BekTopHoe
YMHOKEHUE BEeKTOpoB. (CBOIICTBA BEKTOPHOIO YMHOXEHUs. IIpsMoyronbHas
cUCTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pasioxenue BekTopa
no 6azucy. KoopanmHaTHO-BEKTOPHBINA METO/ MMPU PEIICHUU T€OMETPUUECKHUX 3aad.

JABuKeHMs1 B IPOCTPAHCTBE

JBmxenus: npoctpadctBa. OtobOpakeHus. JIBUKEHUS W PaBEHCTBO (uryp.
OOuue cBoiicTBa JBWKEHUW. BuIbl JIBWXEHUN: Mapaule/ibHBIM TMEpEeHoC,
[EHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYUEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYArOMIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4Ji€HAa  POCCHICKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLeyp TPaXKIaHCKOro oO0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMAJBHBIMA HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHHUS K
NPOIIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IICHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIDKCHMM B JPYTHX HayKax, TEXHOJIOTHAX, cdepax
YKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMUS, dTUYECKOTO TMOBEACHUS, CBSI3AHHOTO C MPAKTUYCCKUM
NPUMEHEHUEM JOCTIDKEHUI HayKh | JCSITeNbHOCTHIO YYEHOTO, OCO3HAHHE
JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OYIyIIEro;

4) 3cTeTH4YecKoe BOCTIHTAHHE:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUYas JCTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a7a4, PEUICHUI, pacCy AeHUI, BOCHIPUUMUYHUBOCTD
K MaTeMaTUYECKUM aCMEeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) ¢pu3Hueckoe BoCIUTAHHE:

c(OPMHPOBAHHOCThL YMEHUS TPUMEHSATh MAaTeMAaTHUYEeCKUE 3HAHWUS B
MHTEpecax 3/I0pOBOro M 6€30MacHOro 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUH U
OTJIbIXa, peryispHas (Gu3nvecKass aKkTUBHOCTH), (PU3HMYECKOE COBEPIIICHCTBOBAHHE
IpY 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON ACSITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYHdy, OCO3HaHHE LIEHHOCTH TPYIOIIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  JEATENHHOCTHU,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBINA BHIOOD
Oynymiedt mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIC IKU3HEHHBIE TUIAHbI,
FOTOBHOCTh U CIOCOOHOCTh K  MareMaTW4eckoMy  OOpa3oBaHMIO U



caMo00pa30BaHUI0 Ha MPOTSHKCHHH BCEH JKM3HHM, TOTOBHOCTH K aKTHBHOMY
Y4YaCTHIO B PEHICHUH NMPAKTUYCCKHUX 3a7a4 MaTeMaTHUSCKOW HAPaBICHHOCTH;

7) 3K0JIOrHYecKoe BOCITUTAHUE:

Cc(OPMHPOBAHHOCTh  DKOJIOTMYECKONH  KYIbTYphl, ITOHMMAHHE BIIHMSIHUSA
COIMATIbHO-9KOHOMUYECKHX TPOIECCOB HA COCTOSIHHE MPUPOIHONW M COLHUAIBHOM
Cpebl, OCO3HAHKE TI00ATBHOTO XapakTepa SKOJOTHYECKUX TMPOOJIeM, OPHEHTAIHS
Ha TPUMEHCHHE MATEMATHYCCKUX 3HAHWW JUIs pEIICHHsS 3adad B O0JIACTH
OKpYJKaloIlel Cpeapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH MX BO3MOXHBIX
TIOCJICICTBUM ISl OKPYKAIOIIEH CPEJIbI;

8) HIeHHOCTH HAYYHOr'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKHM W  OOIIECTBCHHOW  MNPAKTHKH, ITOHUMaHUE
MaTeMaTHYeCKOW HayKu Kak c(hepbl 4YeI0BEYECKOW JCATEIbHOCTH, ITAloB ¢
pasBUTHS W 3HAYAMOCTH JIJISl Pa3BUTUS [UBUIM3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTypOH KaK CpEICTBOM IIO3HAHHS MHpa,
TOTOBHOCTb OCYIIECTBJISATh IPOEKTHYI0 W HCCIEIOBATEIBCKYIO IESITEIBHOCTD
UHIUBUAYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue JelicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKM MaTEMaTHUYECKHX
OOBEKTOB, TOHSTHH, OTHOLICHUA MEXAY MOHATHUSMH, (OPMYIHPOBATH
OIpesiesIeHUs] MOHATHUH, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(UKaLIUY,
OCHOBaHUS J1J1s1 0000IICHUS U CPaBHEHMSI, KpUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIPHHMMATh,  (opMyaupoBaTb U  IPeoOpPa3OBBIBATh  CYXKACHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTHUBOPEUUS
B (pakTax, JAHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSX, MpeIyiaraTb KPUTEPUHU IJis
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNHA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALMIO, TPUBOJIUTH MPUMEPHI U
KOHTPHpPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOWpATh crmoco0 pemieHuss y4eOHOW 3adauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BBHIOMpATh HaWOOJNee TMOAXOASIMMA C  Y4ETOM
CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHUEB).

basoBble ucciienoBaTe1bCKue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK WCCIICIOBATCIBLCKHMA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEUHEe,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3Y, ApPTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

POBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SBJICHUS, TIPOIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, TIPOIECCAMU;

CaMOCTOSITEILHO (HOpMyIMpOBaTh O0OOIIEHUS M BBIBOABLI MO pe3yabTaTam
NPOBEACHHOTO  HAOJIONCHUSA, WCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKe BBIABUTATH
IIPEITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmaumeii:

BBISIBIISITH JeUIIMTH MHPOpPMAIIMU, JaHHBIX, HEOOXOJUMBIX JJIsI OTBETA Ha
BOTIPOC U JJISI pEIICHMS 3a]1a4H;

BEIOMpATh MH(DOPMAIUIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIMIO PA3ITUYHBIX BUIOB U
dbopm IpeIcTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAIIHIO, TPEACTABIATh €€ B PA3IMYHBIX (OpMax,
WILTIOCTPUPOBATh TpadUyuecKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSATENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

O0wenue:

BOCIIPUHUMATh U (POPMYJIHPOBATh CYXJAEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, I'PAaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B
YCTHBIX U IHUCBMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHUS IO XOAY PEILICHUs 3ahadu,
KOMMEHTUPOBATh [OJIYYEHHBIN pPE3ybTarT;

B X0/i€ OOCYXIEHHUS 3a7aBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOsieMbl, penraeMod 3a7aud, BBICKAa3bIBaTh WJEH, HAIIEJICHHbIE HA IOUCK
peLIEHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSAMM APYIUX Y4YaCTHUKOB
auanora, oOHapy>KUBaTh pa3jMdMe M CXOJCTBO MO3UIMUN, B KOPPEKTHOH (opme
(opMyIupOBaTh Pa3HOIJIACHsS, CBOU BO3PAKEHUS;

IIPEACTABIATH PE3yJbTaThl PELICHUS 3a1a4M, DKCIIEPUMEHTA, UCCIICIOBaHMUS,
IPOEKTa, CaMOCTOSATEIBHO BbIOMpaTh (QOpMAT BBICTYIUIEHHS € Y4YETOM 3ajaad
Ipe3eHTAlMU U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHbIE YHHBepPCcaAIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:



COCTaBJISAThH IJIaH, aJITOPUTM PElIeHUs 3a7a4M, BRIOUPATh CIIOCO0 PELICHHUS C
y4€TOM HMEIOIIUXCSl PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOW WH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBII HHTE/UIEKT:

BJIAJ€Th  HABbIKAMHM  TIO3HABAaTENbHON  pedieKCHUM  KaK  OCO3HaHUS
COBEpIIAEMbIX JAEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS TpoIlecca M pe3yibTaTa pemeHUs
MaTEMaTUYECKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM, OOBSICHATH PUUNHBI
JIOCTIKEHUS WA HEIOCTH)KEHHS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOM W WHAUBUIYaTbHOMN
paboThl TpU pemieHHH Y4YeOHBIX 3a/lay, MPUHAMATH 1€ COBMECTHOM
NeATENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI pabOT, JOrOBapUBATHCS, OOCYX IaTh IPOLIECC M pe3yJabTaT paboThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B I'PYMIOBBIX (hopmax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» W HHBIE), BBINOJIHATH CBOKO 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU YJE€HAMH KOMAaH/bI, OIEHUBATh
KauyeCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBHUS.

IHNPEAMETHBIE PE3YJIBTATHI

K xonny 10 kaacca o0yyaromuics HayIuTCs:

e CBOOONHO OMEPUPOBATH OCHOBHBIMU TIOHSTHUSMH CTEPEOMETPHUH TIPHU
peIIeHUH 331249 U TPOBEICHUH MaTEMAaTHUECKUX PaCCyKICHUN;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU W CIEACTBHS U3 HUX TPHU PEIICHUU
reOMETPUIECKUX 3a/1ay;

e KJIacCH(PUITMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TIOHSATHSMH, CBSI3AHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NPSIMOA U
TUIOCKOCTHIO;

e CBOOOJIHO OIIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPAaHHHKAMU;



e CBOOOJHO paclio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHUKOB (IIpU3Ma,
nupaMuaa, MPSMOYTOJIbHBIN Tapajienenunes, Kyo);

e KJIaCCH(PUITMPOBATH  MHOTOTPAHHUKH,  BBHIOMpAs  OCHOBAaHUSA  JIS
KJ1accu(uKanuu;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napauieNibHOe, LEHTPAIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBAaHKUE (PUTYP HA TUIOCKOCTh, BBIMOJIHATH HU300paKeHUS (UTYP
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIOJIHSIThH
(BBIHOCHBIC) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOIPAHHHMKOB  (IpU3Ma,
UpaMuIa), TCOMETPUIECKUX Tell C TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHSITUSIMHU: CHMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCh M IIOCKOCTh CHUMMETPHUH, IEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPaMU;

e pewmaTrh 3aJayd Ha JI0KA3aTE€IbCTBO MAaTEMaTUYECKUX OTHOLIEHUW U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUH MaTEMaTUUECKUX 3aJ]1a4 MOBBIIICHHOTO M BHICOKOTO YPOBHSI
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CPEACTBA M  BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOOPA30BBIBATH U WHTEPIPETUPOBATH HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U PUCYHKaX;

e TMPUMEHSATH TMOJYYECHHbIE 3HAHUS HA TMPaKTHKE: CpaBHUBaTh U
aHAJIM3UPOBATH PEAbHBIE CUTYallUH, MPUMEHSATh MU3YYCHHBIC TMOHSATUS B
mpolecce IOMCKAa  peHIeHUusT MaTeMaTU4yecku  CcQOopMyIHpPOBAHHON
npoOJIeMbl, MOJEIUPOBATh pEaTbHBIC CUTyaIlUd Ha S3bIKE TEOMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX
MOHSATUM U TEOpEM, almapara ajreOpbl, pellaTh MPaKTUYECKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e WMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHUS TEXHOIOTHH.

K kxoniy 11 kiaacca oOydaromuiicss Hay4uTCs:



CBOOOJIHO ONEPUPOBATh IMOHATHUSIMHU, CBS3AHHBIMU C IWJIWHIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTy4ECHUS;

ONEPUPOBATH MOHITUSMHU, CBI3AHHBIMU C TE€JIAMU BPAIICHUS: IIWIMHAPOM,
KOHYCOM, c(epoil u mapom;

pacmo3HaBaTh Tena BpamieHus (IWIMHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CIIOCOOKI TIOYYCHUS TEJT BPAIICHHSI;

KJIACCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHNE CHEPBI U TUIOCKOCTH;
BBIYKCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOI'OTPAHHUKOB M TeJl BpalleHUS,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHHKOB M TEJI BpallCHHUS,
F€OMETPUUECKUX TEJ C IpUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEPUPOBATh MOHSITUSMH, CBSI3aHHBIMU C KOMOWHAIMSMU Tell
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHCAHHBIA B cdepy U
ONMHMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS;

BBIYHUCIISATH COOTHOIIEHUS MEXY TIJIOIIAIIMHU ITOBEPXHOCTEN U 00bEMaMU
MOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPaIllCHHUSI;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOIHO OMIEPUPOBATH MOHSITHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIMU HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/INHAT;
periaTh TEOMETPUUECKUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JO0 TUIOCKOCTH, B
L[E€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA ITPU PEIICHUY;
CBOOOJIHO ONEPUPOBATh TMOHSATUAMH, CBA3AHHBIMU C JBIJKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

BBINIOJIHATh HM300pa)KE€HUsI MHOTOTPAaHHUKOB U TeNl BpallEHUs MpHU
MapajuieJJbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3EPKAIbHOU
CUMMETPUH, TPU MOBOPOTE BOKPYT MPSAMOIA, MpeoOpa3zoBaHus M0100us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUCHUS IWJIMHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHbIe
OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOAbl MOCTPOEHUS CEUEHUW: METOJ CJEI0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEeH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (akThl NIl PEHICHHUsS CTEPEOMETPUUCCKUX
3a7a4, NOPEANOJIAralolIUX HECKOJIbKO IIAroB pEIIEHUs, €CIM YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemare 3aJadyd Ha JOKa3aTelNbCTBO MATEMAaTHUYECKUX OTHOLICHUU H
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATh MPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CpPAaBHUBATb,
AHAJIN3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAL[MU, IPUMEHATh U3yUYECHHbIE
MOHATHUS, TEOPEMbI, CBOWCTBA B  TPOLECCE TOUCKA  PEHICHUS
MaTeMaTU4ecku  C(OpMYJHUPOBAHHOW  MPOOJEMBI,  MOJEIHUPOBATH
peaJbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUU, HCCIIENOBATh IOCTPOCHHBIE
MOJEIM C HCHOJIb30BAHUEM TIE€OMETPUYECKUX TIOHATUH U TEOPEM,
anmapara anreOpbl, pemaTh MPaKTUYECKHUE 3a7add, CBS3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYUH;

UMETh TpEeACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH HyHIAMEHTA PA3BUTHUS TEXHOIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosunyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KoHTposbH IMpakTuyeck
n/n NMPOrpaMmbI Bcero o0pa3oBaTeJIbHbIE
ble padoThl ue padoTbl
pecypchl
1 Beenenue B ctepeomeTpuio 23
5 B3anMHoe pacnonoxeHue MpsiMbIX B 5
MPOCTPAHCTBE
3 [TapaienbHOCTD NPSMBIX U INIOCKOCTEN B 8
IIPOCTPaHCTBE
4 [eprieHIUKYISIPHOCTD MPSMBIX U o5 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl 1 pacCcTOSTHUS 16
MHororpaHHUKA 7 1
BekTops! B ipocTpaHcTBE 12
3 [ToBTOpenue, 06001IEHNE 1 CHCTEMATH3ALIUS 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 0




11 KJIACC

KoaunuecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Kontpoasnsl | IlpakTnyeckn (ahp )
NPOrpamMmbIl Bcero o0pa3oBaTtesIbHbIE
e paboThbI e paboThbI
pecypchbl
1 AHanuTuyeckas reoMeTpus 15
5 [ToBTOpEeHME, 0000IIEHNE 1 15
CUCTEMAaTHU3alUs 3HaHUN
3 O0BEM MHOTOTpaHHHUKA 17 1
Tena BpameHust 24
5 [Tnomanu moBEpXHOCTH B OOBHEMBI 9 1
KPYTJIBIX TEI
6 JBrxenus )
7 [ToBTOpEHmE, 0000MEeHNE 1 17
CUCTeMaTH3allHsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 0




IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoas
HbIE
padoThbI

IIpakTHyec
KHe
padoTbI

JlaTta
U3y4eH
usi

DJIeKTPOHHbBIE
nudposbie
o0pa3oBareib
HbIe pecypchl

OcHoOBHBIE TIpaBUIIa U300pAKEHHS HA

PUCYHKC IINIOCKOCTH, TAPAJUICIIBHBIX ITPSAMBIX

(0Tpe3KoB), cepearHbI OTPE3Ka

[onsiTus cTepeoMeTpuu: TOUKa, mpsiMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE
npaBuiIa N300paKEeHMs HA PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(0Tpe3KkoB), CepeIuHbI OTpE3Ka

IlonsiTus: MMEPCCCKAOINCCA IITIOCKOCTH,
IEpeCCKArOMMCCA IMpsAMad U IIJIOCKOCTD,
TOJIyIpOCTPAHCTBO

TlonsaTus: MEPECCKAOIMMECA IMMITOCKOCTH,
NNEPECCKAOIMIUECA IpAMas U IJIOCKOCTb,
MOJIYIIpOCTPAHCTBO

MHororpaHHuKH, H300pakeHNe
MPOCTEUIINX POCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIONUX 00BEKTOB

MHororpaHH1KH, U300pakeHne
MPOCTENIINX TPOCTPAHCTBEHHBIX (hUTYp,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE




CIICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUH U TIEPBHIE
CJIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus u3 HuX. CrocoObl 3a1aHus
HPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUs TPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMusl, Kyoa u
IPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.
N300paxeHue nepeceveHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOCHHBIX
CEYEHUH PAa3HBIMH LIBETAMU

11

N3o6paxenune ceueHuii nupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepes ux peopa.
N300pakeHue nepecedeHus morydeHHbIX
iockocTeil. PackpammBanyue NOCTpOEHHBIX
CEUEHUH pa3HbIMU LIBETAMHU

12

N300pakeHne ceueHnit mupamMuIbl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT Yepe3 Ux peopa.
N300pakeHne nepecedeHns noxy4eHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYEHUH pa3HbIMU [IBETAMH

13

N3o0pakeHue ceueHuit mupamMubl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.
N300paxeHue nepecevdeHus moIydeHHbIX
IockocTel. PackpammBanue moCTPOSHHBIX
CCUCHUI Pa3HBIMU LBETAMHU

14

Merton ciaeaoB s MMOCTPOCHUA CeUeHUN




15

Merton cieoB i1t HOCTPOCHUS CEUEHUH.
CBoiicTBa niepeceyeHui NpsIMbIX 1
IIOCKOCTEH

16

Merton cieaoB i1l HOCTPOCHUS CEUCHUH.
CBoiicTBa epeceUEeHU NPSIMBIX U
IUTIOCKOCTEHN

17

[TocTpoenue ceyenuit B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YepTeKel U 3aIUCh I1aroB
MOCTPOCHHUS

18

[Moctpoenue cedeHuit B mupamuie, Kyoe mo
TpéM TouKkaM Ha p&bpax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB
MIOCTPOECHHUS

19

IlocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIar0B
IIOCTPOCHHUSA

20

[TocTpoenue ceyeHuit B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX '-IGpTG)KCfI M 3aI1MCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHANIBHBIX 0Tpe3kax. [Tonobue
TPEyroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnag. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BuTus




IJIAaHUMCETPHUU U CTCPCOMETPHUU

23

3ayetHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anMHOe pacnosioxKeHue IpsIMbIX B
npoctpaHcTBe. CKpeIMBaOIUECS MIPSIMBIE.
[Ipu3Haky CKpeluBaroIuXcs MPsIMbIX.
[TapannenbHble IpsiMblEe B IPOCTPaHCTBE

25

TeopeMa 0 CylIeCTBOBaHUH U
€JMHCTBEHHOCTH IPSIMOI MapasuieIbHON
JTAaHHOU TIPSIMOM, TPOXOAILEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HA JAHHOU
npsMoi. Jlemma o nepecedeHun
napajuieIbHbIX TPSIMBIX IUIOCKOCTBIO

26

IlapannenbHOCTB Tpex MpsMbIX. Teopema o
TpEX MapajulesIbHbIX NpAMBIX. Teopema o
CKPEIIUBAIOIINXCS TPAMBIX

27

[Mapannensnoe nmpoektupoBanue. OCHOBHBIE
CBOICTBaA MapasiebHOIO IPOEKTUPOBAHUSI.
N3o06paxenue pa3Hbix Guryp B
MapaJiyIeIbHON MPOEKIUU

28

LenTpanbHas npoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMU. YTOJI MEKIY
HPSIMBIMH

29

3a/lauy Ha JOKa3aTelIbCTBO U UCCIIEA0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb Hp}IMOﬁ n
TIJIOCKOCTH B IPOCTPAHCTBC. HpI/IBHaK




NapajuIeIbHOCTH MIPSAMOM U IJIOCKOCTH.
CaoiicTBa napauleIbHOCTU IPSIMON U
IJIOCKOCTH

31

I'eomeTpuueckue 3a1auy Ha BHIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTHIO IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOAAIETO Yepe3
JAHHYIO TIPSIMYIO Ha YepTekKe U
napasieIbHOro Jpyroi npsiMoi. Pacyér
OTHOLLIEHUN

33

[MapannenpHas IpoOeKIus, MPUMEHEHHE JIJIst
MIOCTPOCHHUSI CEUCHHI KyOa u
napasienenunena. CBorcTBa
napajuieNienuIe1a ¥ IPU3Mbl

34

Hapanneanble IIJTTIOCKOCTH. HpI/I3HaKI/I
napaJluICJIbHOCTU IBYX IUIOCKOCTEH

35

TeopeMa o0 nmapasuieIbHOCTH U
€JIMHCTBEHHOCTH IJIOCKOCTHU, MPOXOASAIIEH
yepes TOUKY, He TPUHAJIJICKAIIYIO TaHHOU
MJIOCKOCTH Y CIEACTBUS U3 HEE

36

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEM: O
MapajuIeIbHOCTH MPSMBIX TIEPECCUCHUS TTPH
MEPECCUCHHH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThEM

37

CaoiicTBa napaijiesIbHbIX IIJIOCKOCTEHN: 00
OTpe3Kax MapajuleNIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEKAY NapauleIbHbIMU




IIJIOCKOCTAMU; O IEPECCUCHUN HpHMOP’I C
ABYMA 1TapaJUICIIbHBIMU TNIOCKOCTAMUA

[ToBTopenue: Teopema [Iudaropa na

38
IUIOCKOCTH

39 [loBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOT'O TPEYTI'OJIbHUKA

40 CBoiicTBa Ky0a 1 IPSIMOYTOJIEHOT'O
napaJuiesieuIesa

41 Boruucnenue 1imuH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuleIICIIAIIe e
[lepnenquKyIsIpHOCTD IPSIMOM U IIIIOCKOCTH.

42 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHquKyIspHOCTD IPSIMOM U IIIIOCKOCTH.

43 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IUIOCKOCTH
TeopeMa o CylIeCTBOBAaHUH U

m €IMHCTBEHHOCTH IPSIMOM, POXOISIIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHINUKYIIIPHON K INIOCKOCTH

45 [InockocTH U NepreHIUKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

16 [InockocTH U NepreHIUKYISIPHBIE UM
IPsIMbIE B MHOTOTpPaHHHUKAX

47 [lepnennukynsap u HakioHHas. [Toctpoenue
NEPNEHAUKYJIAPA U3 TOYKU Ha IIPSMYIO

48 [lepnennukynsap u HakioHHas. [loctpoenue

MNEPNCHAUKYIJIApa U3 TOYKU HA IPAMYIO




Teopema o Tpéx neprneHuKynspax (npsmas

49
u oOpaTHas)

50 Teopema o Tpéx neprneHauKynsapax (nmpsmas
u oOpaTHas)

51 VYron Mexay CKpeluBaoMMMHUCS TPIMbIMU

59 [Touck neprneHIuKYISTPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPIEHIUKYISIPHBIX TNTIOCKOCTEH

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenune ceuenunii Kyoa, IpPU3MBI,

54 MPaBWIHLHON MUPaMUJIBI C TTOMOIIBIO
OPTOTOHAJILHOM MPOEKIINHU
[loctpoenue ceuenuit kyba, MpuU3Msl,

55 MPaBWJIBHOM MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CummeTpusi B IPOCTPAHCTBE OTHOCUTEHHO

56 mIockocTH. [ImockocTn cummerpuil B
MHOTOI'paHHUKAaX

57 [Ipu3Hak nepneHuKyIIPHOCTH NPSIMOU U
TJIOCKOCTH KaK CIIEJICTBUE CUMMETPUH

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUIA OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér
PAcCTOSHUNA OT TOYKH JI0 IJIOCKOCTH
CriocoObl OYCTUTH MEPHIEHAUKYIISPDIL:

60 CUMMETPUS, CIIBUT TOUKH IO MapajieaTbHON
psIMOM

61 CnBur 1o HenapaJIeIbHOU MPSIMOH,




HU3MCHCHUC paCCTOHHI/Iﬁ

62

[IpoBepounas pabota "BzaumHoe
pacrnosiokeHue NPsSMBIX U MJIOCKOCTEH B
npocTpaHcTae"

63

[loBTOpEHME: yroy MeX 1y IpSIMbIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroia MexIy
CKPELMBAIOIIUMUCS MPSMBIMU B
IIPOCTPaHCTBE

65

FCOMeTpI/ILIeCKI/IC MCTObI BEIYUCIICHUSA YyI'JIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

66

JByrpanuseiii yroyi. CBOMCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

[lepnenaukynspusie mwockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYISPHBIX MIOCKOCTEHN

68

[Ipu3Hak nepneHAuKyIIpHOCTH INIOCKOCTEM;
TeopeMa o MPsIMOH MepecedeHus JAByX
IUIOCKOCTEH NMEePHEeHIUKYIISIPHBIX TPEThei
IUIOCKOCTH

69

[IpstmoyTonbHBIN Napauienenunen; Kyo;
W3MEPEHUS, CBOMCTBA MPSIMOYTOJIBHOTO
napaJsuiesenumnena

70

TeopeMa O AuaroHajiuv IpsAaMoOyrojJbHOIro
napajuiejicnuineaa u CI€aCTBUC U3 Heé

71

CTCpeOMeTpI/I‘IeCKI/Ie H IIPUKJIAJHBIC 3a1a4M,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHHUEM




NPpAMBIX U IIJIOCKOCTU

72

KonTponbhas pabota
«[leprneHAMKYISIPHOCT NPSIMBIX U
IJTOCKOCTEMN B MMPOCTPAHCTBE

73

[Tapa mapayenbHbIX JIOCKOCTEN Ha
CKPELIMBAIOIIMNXCA IPSIMBIX, PACCTOSHHE
MEXKy CKPEIIUBAIOIIUMUCA MIPSMBIMU B
MIPOCTBIX CUTYaIUSIX

74

Paccrostame ot ToukHn J0 IINIOCKOCTH,
PaCCTOAHUC OT HpﬂMOfI J0 INIOCKOCTHU

75

BrrunciieHue paccTosSsHUN MEXITY
CKPEIIUBAIOIIUMUCS MPSIMBIMH C TOMOIIBIO
MePIEHIUKYISIPHON TUIOCKOCTH

76

TpéxrpaHHsblil yroJ, HEpaBEeHCTBA JJIsI
TpeXrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yIJia

77

DNeMeHTHI C(pepUuecKOr TeOMETPHH:
reojIe3NuecKue JIMHAN Ha 3emiie

78

[IpoBepounas padora "Yriasl u paccTosHUA"

79

Cucremartuzanus 3HaHui "MHOrorpaHHuK U
€ro 2JI€MEHTHI"

80

[Iupamuna. Bugel nupamun. [paBuiibHas
nvpamua

81

[Ipusma. IIpsimast u HaKJIIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

[Ipsimont napautenenumen, npsiMOyroJIbHbBIN
napasuiesienune, Kyo




Breinykibsie MHOTOrpanHuku. Teopema

83 Ditnepa L
Beimykiieie MHOTOTpanHukd. Teopema
84 Oitnepa. [IpaBuibHbIE U TOTYIIPAaBUIIbHBIE 1
MHOTOTPaHHUKHU
85 KontpoinbHas pabota "MHOrorpaHHuKH" 1
36 [onsiTve BeKTOpa Ha MIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHOCTB BEKTOPOB 1
89 [IpaBwiio napannenenunena 1
90 YMHO)KEHUE BEKTOpaA Ha YUCIIO 1
01 Paznoxenne BexTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIXKAIUX B OJTHOU TNTIOCKOCTH
92 CkaJiipHOE MTPOU3BEICHUE 1
03 Berunciienue yriia Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3agaum ¢ BEKTOpaMH 1
95 [pocreiimme 3a1a9u ¢ BEKTOPaMHU 1
96 [Ipocreiimue 3amaun ¢ BEKTOpaMH 1
97 [Ipocreimne 3aaun ¢ BEKTOpaMH 1
98 O06o01IeHre ¥ CUCTeMAaTH3aIMsl 3HAHUHA 1
99 O0600111eHre U cucTeMaTU3alus 3HAaHUHA 1
100 O00011IeHNE U CUCTEMATH3ALIUS 3HAHUHA 1
101 O060061IeHNe U cUcTeMaTU3aIus 3HAHUIA 1
102 O0001IEHNE ¥ CUCTEMATU3ALIU 3HAHUHA 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102




11 KJIACC

KoaunuectBo yacos i JIEeKTPOHHbIE
ara
undposbie
Nen/m | Tema ypoka KonTpoabsHbl IIpakTH4ecku H3yICHH
Bceero o0pa3zoBaTe/ibHbBI
e paboThbI e paboThbI s
e pecypchbl

1 IToBTOpenue Tems! "KoopanHaTel BEKTOpa 1

Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [loBTOpenue Temsl "CkansipHoe 1

IIPOU3BE/IEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciaenue yria 1

MEXy BEKTOpaMH B POCTpaHCTBE"
4 IToBTOpEeHME TEMBI 'Y paBHEHHE IPSIMOI, 1

MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIJIOCKOCTH, HOPMaJb, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3KAX
7 BekTopHoe npousBeneHue 1
8 JInHeliHbIe HEpaBEHCTBA, INHEWHOE 1

pOrpaMMHpPOBaHUE
9 JInHeliHbIe HEpaBEHCTBA, INHEWHOE 1

pOrpaMMHpPOBaHUE
10 AHanUTUYECKHE METOIBI pacuéTa yria 1

MEX1y MPSMBIMH B MHOTOI'PaHHUKAX
1 AHanUTUYECKHE METOIbI pacuéTa yria 1

MCXKAY IJIOCKOCTSAMHA B MHOI'OI'paHHUKAX




®dopmyra paccTOSHUS OT TOUKH J10

12
IUIOCKOCTH B KOOPJIMHATAaX

13 Haxosxxenue paccTOSHUN OT TOUKH 10
IUIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHUM OT TOUKH 10
IUIOCKOCTH B MPAaBUJIBHON TUPaMUJIE

15 [TpoBepounas pabora "AHaIuTHYECKAS
reomeTpus"

16 CeueHust MHOrOrpaHHUKOB: CTaHIaPTHHIE
MHOT'OI'PaHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METOJ] CJICIOB
CeueHust MHOTOTPaHHUKOB: CTaHIaPTHHIE

18 IUIOCKOCTH, IIEPECEUEHUS IPAMBIX U
IUIOCKOCTEN

19 [TapannenpHble NPSMBIE U INIOCKOCTH
napajuiesibHble CeYeHUS

20 [TapannenpHble NPSMBIE U INIOCKOCTH
pacuéT OTHOIIECHUM

91 [TapannensHble MPSMBbIE U MTTOCKOCTHU: YTIIBI
MEXY CKPEIMBAIOIIUMUCS IPIMBIMU
[leprieHquKyIApHBIE TPSMBbIE U TNIOCKOCTH:

99 CTaH/apTHBIE Napbl MEPIEHAUKYISIPHBIX
IUIOCKOCTEHN U MPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB

23 [leprieHquKyIpHBIE TPSMBbIE U TNIOCKOCTH:
TeopeMa O TpeX MEePIeHINKYIIpax

24 [leprieHquKyIApHBIE TPSIMbIE U ITIOCKOCTH:




BBIYUCJICHUA OJIMH B MHOI'O'PAHHUKAX

25

[ToBTOpEHUE: TUIOIIA I MHOTOYTOJIEHUKOB,
dbopMyIbl TS TIOMIAACH, COOOpaKEHUS
nmonoous

26

[ToBTOpEHME: IO TH MHOTOYTOJbHUKOB,
(bopMyITBI TSI TLIOMIACH, COOOpaKEHUS
oJ00ust

27

[ToBTOpEHME: MJIOIIATH MHOTOYTOJIbHUKOB,
dbopMyITBI TS TUTOMIACH, COOOpasKeHUs
oJ00Mst

28

[Inomanu ceyeHnii MHOrOrpaHHUKOB:
IJIOIIAAU IOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHUS TTIOT00MS

29

IInomanu ceyeHnii MHOrOIrpaHHUKOB:
IJIOILAY TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Hs

30

ITpoBepounas padota "[loBTOpeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTI'OI'PaHHHMKOB"

31

O06BEM Tena. O0BEM MPSAMOYTOJIBHOTO
napaJuresienuneaa

32

3anaum 00 ynBoeHnH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpruecKue 3aauu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napasulesenuneaa

34

HpI/IKJ'IaI[HLIe 3aJa4M, CBA3aHHBIC C
BBEIUKCIIEHHEM 00BEMA IMPAMOYTOJIBHOT'O




napajuiejienneaa

35 O0BEM NpsIMOH TPU3MBI

36 CrepeoMeTprieCKre 33141, CBI3aHHBIC C
BBIUMCIICHHEM 00bEMOB TIPSIMOM TPU3MBI

37 [TpuknagHbie 381249, CBI3aHHBIE C
00BbEMOM MPSMOY TTPU3MBI
Brruncnenne 006EMOB TEJI C HOMOIILIO

38 ornpenenéHHoro uHTerpaiga. OopEm
HAKJIOHHOM MPU3MBI
Brruncnenune 006EMOB TEJI C HOMOILLIO

39 onpeaenéHHoro uurerpaina. O0bEM
UPaMHUJIBI

40 ®opmyna o0bEma nupamuibl. OTHOIIEHKE
00bEMOB MUPAMHUJT C OOIIIUM YTIIOM

A1 ®dopmyna 00bEMa mupamuapl. OTHOIIICHUE
00BEeMOB MUpaMUJ ¢ OOLITUM YTIIOM

42 CrepeoMeTprUIECKHUe 3a1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpuiecKue 3aa4n, CBI3aHHbIE C
00BEMaMu TUpaMUIbI
[Ipuknanneie 3agaun mo Teme "OOBEMBI

44 Tel", CBI3aHHbIE ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Tpuxnagueie 3a1auu 1o Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMUIBI

16 ITpumeHneHnne 00bEMOB. Beruncienue

pacCTosAHUA N0 MIIOCKOCTHU




KoHntponbHas padota "O0bEM

47 n
MHOTOTpaHHHUKA
[{unuHapryeckas MOBEPXHOCTbD,

48 oOpasyoliue HUIHHIPHYECKON
MIOBEPXHOCTHU

49 Hunuaap. [psamoii KpyroBoit HUIHHAP.
[Imomans MOBEPXHOCTH LIUJIUHIPA

50 Konunueckas moBepxHOCTh, 00pa3yrolne
KOHH4ecKol nosepxHoctu. Konyc

51 CeueHnue KoHyca INIOCKOCTHIO,
HapajuIeIbHOM MIIOCKOCTH OCHOBAHMS

59 VYceuénnslii KoHyc. M300pakeHne KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaap 00KOBOI MOBEPXHOCTH U TOJIHOM
IIOBEPXHOCTU KOHYCa

54 [Tnomaas 00KOBOI MOBEPXHOCTH U TTOJIHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpriecKre 3a/1a4u Ha

55 JI0KA3aTeIIbCTBO M BEIYHCIICHHUE,
MOCTPOCHUEM CEUEHUH IIUITMHAPA, KOHYyCca
CrepeoMeTpuiecKre 3a/1auu Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHHUE,
IIOCTPOEHNEM CEUECHMI [IWIMH/IPA, KOHyCa

57 [TpuknanHele 3a1a4u, CBA3aHHbIE C
LWIMHAPOM

58 [TpuknanHeie 3a1a4u, CBA3aHHbIE C

HAJIMHAPOM




59

Cdepa u map

60

[lepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHI0. Bu 1 u300paxenue mapa

61

[lepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. B 1 n300paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u eé
yacTeun

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpuiecKre 3a/1auu Ha
JIOKA3aTeNbCTBO U BEIYHUCIICHUE, CBSI3aHHbIC
co cdepoit 1 mapoM, MOCTPOSHUEM UX
CEYCHUH TUIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a4d Ha
J0Ka3aTCJIIbCTBO U BIYUCICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUCHHH TIIOCKOCTHIO

66

[IpuknaaHbIe 331241, CBSI3aHHBIC CO
cdepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTh Ha IIIOCKOCTH,
BBIYUCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIC
nonoous

68

Paznuyannie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OI'PaHHHUKOB

69

3agauu no Teme "Tena v MOBEpXHOCTU
BpalieHus"

70

3anaun no teme "Tena ¥ MOBEPXHOCTH




BpalieHus"

71

[IpoBepounas padota "Tena u moBepxHOCTH
BpaleHus"

72

0O0bém mmHApa. Teopema 06 00bEME
MpAMOro qujinHApa

73

Brruncnenne 06bEMOB TEN ¢ TOMOUIBIO
onpenenéuHoro uurerpana. O6bpEM KoHyca

74

[Tnomaau 60KOBOI U TTOJTHOM MOBEPXHOCTH
KOHYcCa

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIWJIMHPA, KOHyCa

76

[Tpuxnanueie 3agaun o Teme "O0bEMBI 1
IJIOIA M TOBEPXHOCTEN Ten"

77

O0bEM mIapa 1 MapoBOro CEKTOPA.
Teopema 06 o0wEMe 1mapa. [Tnomans
cheprr. CTepeoMeTpuyECKUEC 3a1a4H,
CBsI3aHHBIE C BBIYMCIIEHHEM 00bEMOB I1apa,
IIaPOBOT'0 CErMEHTA U IAapOBOTO CEKTOpa

78

[Mpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CB3aHHBIE C 00BEMOM I1apa U
wioaabio cepbl. COOTHOIICHUS MEKIY
TJIOIIA ISIMH TIOBEPXHOCTEH 1 00bEMaMu
MONOOHBIX TeNI

79

[TonoOHbIEe Tena B MPOCTPAHCTBE.
H3Menenune o0bEMa pu o 00U u.
CrepeoMeTpHruecKHe 3a/1a4u, CBI3aHHBIE C
BBIUMCIICHHEM 00BbEMOB TEIl U TUIOIAICH
MOBEPXHOCTEU




80

Kontponbhas padota "[lnomann
MOBEPXHOCTHU U 00BEMBI KPYTJIIBIX TET"

81

JBuxxenus npoctpanctBa. OToOpaXkeHusI.
JIBuxxenus u paBeHCTBO ¢uryp. O6mume
CBOWCTBA JBH)KCHUH

82

Bunibl nBrKeHUI : TapaJlIeIbHBIA IEPEHOC,
LIEHTpabHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpHUS, IOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanwms mogodus. [Ipsmast u
chepa Diinepa

84

FCOMCTpI/I‘{eCKI/Ie 3a/la4y Ha IPUMCHCHUC
JBUKCHUA

85

[TApoBepounas pabota "BekTopsl B
npocTpaHcTee”

86

O6o6maromiee mosTopeHue 11 nmoHsTHii 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cuctematusanus 3Hanui: "[lapannenbHocTh
MPSIMBIX U TJIOCKOCTEH B pocTpaHCcTBE"

87

O6o6matomiee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 kiraccos,
cucTemaTHsalnys 3HaHuil: "BekTopsl B
npoctpaHcTee”

88

O6o6maromiee nmosropeHue 11 nonstuii u
MeTo10B Kypca reometpun 10—11 kiraccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTBe"

89

Ob6o6maromee nosropenue 11 monsTuii u
MeTon0B Kypca reomerpun 10-11 kimaccos,




cucremarusanus sHauuii: "Oo0seM
MHOTI'OI'paHHHKa"

90

Ob6o6matoee noproperue 11 nonsruit u
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3ganuii: "O0bpeM
MHOTOrpaHHHKA"

91

O6o6matomiee moBropeHue 11 noHATHI 1
MeToa0B Kypca reometpun 10—11 knaccos,
cuctematu3anus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

92

O6o6maromiee nmosropeHue 11 nonstuii u
MeToa0B Kypca reomerpun 10-11 kinaccos,
cucreMaTtu3anus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

93

[ToBTOpeHme, 0600IICHHE U
CHUCTeMaTHU3alUs 3HAHUI

94

[loBTOpEHue, 00001IeHNE 1
cucTeMaTH3aInsI 3HaHUN

95

[ToBTOpEeHME, 0000IICHNE 1
cucTeMaTH3aIysI 3HaHUN

96

HcTtopus pa3BuUTHSI CTEPEOMETPUN KaK
HAyKU U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HaYKH U €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH




98

Ucrtopus pa3BUTHS CTEPEOMETPUU KaK
HaYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

HcTtopus pa3BuTHsI CTEPEOMETPUN KaK
HAyKU U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pa3sBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

HcTopus pa3BuTHUsl CTEPEOMETPUN KaK
HaYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
VWHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

HcTtopus pa3BuTHsI CTEPEOMETPUN KaK
HayKHU ¥ €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBLIEE KOJIMYECTBO HACOB I1O
[TPOI'PAMME

102







