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MNOACHUTEJBHASA 3AIINCKA

['eoMmeTpusi sBISETCS OMHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOIIEeTro
oOpa3oBaHMs, TaK Kak OOECIeurnBaeT BO3MOXXHOCTh M3YUEHHUS TUCIUIUINH €CTECTBEHHO-
HAyYHOM HANpaBJICHHOCTU U MPEIMETOB T'yMaHUTapHOro mukia. [IockompKy Jorudeckoe
MbIIIJIEHHE, (opMUpyeMOoe TpU HM3YYCHHH OOYy4YaloIUMHCS TOHSITHUHHBIX OCHOB
r€OMETPUHU, TPU JOKa3aTeIbCTBE TEOPEM M TMOCTPOCHHM IIETOYKU JIOTUYECKUX
YTBEPXKACHUIA TIPU PEIICHUU T€OMETPUYECKHX 3a7ad, YMEHHUE BBIBUTATh U OMPOBEPrarhb
TUMOTE3bl HETMOCPEICTBEHHO HCIIONB3YIOTCS MPHU PEUICHUH 33/a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (DU3UYECKUX 3a]1a4.

[leas ocBoeHus mporpamMmbl yueOHOro Kypca «I'eoMeTpusi» Ha yriyOiaEHHOM ypOBHE
— pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEH OOYYaIOIIMXCS MPH U3YYEHUU T€OMETPHH,
KaK COCTaBJIAIONIEH mpeaMeTHoll obmactu «MaremMatuka W HHpOpMaThKay dYepe3
obecriedeHUe BO3MOXXHOCTH MNPHOOpPETEHUs] M  HUCHOJIb30BaHHUS OoJjiee  TIyOOKHX
rE€OMETPUYECKUX 3HAHUNW M JEUCTBUM, CHEUM(PUUHBIX F'€OMETPUH, U HEOOXOIUMBIX IS
YCIIEIIHOTO  NMPO(ECCHOHAIBHOTO  O0pa30BaHUsA, CBA3aHHOIO C  HCIIOJIb30BAHHUEM
MaTEeMaTHKH.

[IpuopureTHbIME ~ 3a7ayaMu  Kypca TEOMETpUH Ha  YIrIIyONEHHOM  YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre TMPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOW KyJIbTYpbl H
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK O Ba)KHEUIINX
MaTEeMaTHYECKUX MOJENAX, TO3BOJISIONIMX OMKUCHIBATh M HW3Yy4aTh pa3HbIe SBICHUS
OKpY’)KaloIllero MHpa, 3HAHUE TMOHATUHHOrO ammapara no paszaeny «CrepeoMeTpusd
y4eOHOTro Kypca reOMeTpHH;

dbopMupoBaHHEe yMEHHS BIAJACTh OCHOBHBIMHU TOHSATHSMH O MPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHBIMU CBOMCTBAMH, 3HAHHE T€OopeM, GOPMYJT U YMEHHUE UX TIPUMEHSTH,
YMEHHsI IOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUs PaclO3HAaBaTh Ha YEPTEKax, MOACNSAX U B PEATIbHOM MUPE
MHOTOTPaHHUKH U Te€Ja BPAIeHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHHEe TOHUMAaHHS  BO3MOXKHOCTH  aKCMOMATUYECKOTO  TOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (OpMHUpPOBaHHE TIOHMMaHUS pOJIM aKCHOMAaTUKUA TIpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHUE YMEHHs BIaJeTh METOJaMU JOKA3aTeNIbCTB U aJTOPUTMOB PEIICHHUS,
YMEHHSI HUX TNPUMEHATh, MPOBOJIUTH JOKa3aTeNIbHBbIE PACCYXKICHUS B XOJE pEIICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C NPaKTHUYECKUM COJep)KaHueM, (OpMUPOBaHHE
NPEICTaBICHUS O HEOOXOIUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHUM MAaTEMaTUYECKUX
YTBEPKJICHUI U POJIM aKCHOMATUKH B TIPOBEJICHUH JICTYKTHBHBIX PACCYKICHUM;



pPa3BUTHE U COBEPLIEHCTBOBAHWE HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
o0y4aromuxcsi, MO3HaBaTeIbHOM aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHUH;

dbopmupoBanrue (yHKIMOHATIBLHOW T'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYalUsIX M MpPU HU3YYEHUM JIPYyTUX YYEOHBIX IPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS DPEANBHBIX CHUTYaLHM,
MCCIIEOBAHUS TIOCTPOECHHBIX MOJIEIIEN, HHTEPHPETALIMU OJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JUHUSMU yueOHoOro kypca «['eomerpus» B 10-11
Kjaccax sSBIIOTCA: «lIpsiMble M TNIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanuukm», «Temna
BpalieHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUKEHNS B IPOCTPAHCTBEM.

CohopmymnupoBanHoe Bo ®PI'OC COO tpeboBaHne «yMeTh ONEPUPOBATH MOHATUIMUY,
pEeJeBaHTHBIMU TE€OMETPUM Ha YIUIyOJ€HHOM ypoBHEe o0yuenus B 10-11 xkmaccax,
OTHOCHUTCSI KO BCEM COJEpXKaTeJIbHbIM JIMHUAM Y4YeOHOro Kypca, a (OpMHUpPOBAHHE
JIOTUYECKUX YMEHHH pachpenesnsieTcss He TOJNBbKO MO COJIEepP)KAaTeNIbHBIM JIMHUSM, HO U IO
rogaMm oOyuenus. ConepkaHue o00pa3oBaHUS, COOTBETCTBYIOLIEE MPEIMETHBIM
pesynbrataM ocBoeHus: denepanpHoil padouell mporpaMMel, pacrpeneaéHHbIM M0 rojam
oOydeHHusi, CTPYKTypUpPOBaHO TakKUM O0O0pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHLUIIMAIBHBIM BOIIpOcaM oOydyaromuecs: oOpalaiich HEOJHOKPATHO. JTO MO3BOJISET
OpraHU30BaTh OBJA/ICHHE T€OMETPUUECKUMHU MOHATUSAMU U HABBIKAMU MOCIEAOBATEIBHO U
MOCTYIATEIbHO, C COOJIIOIEHUEM TTPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh
B OOIIYIO CHCTEMY T€OMETPUYECKUX MPEACTABICHUIN 00yUYalOUMXCsl, paCIIUpsist U yriyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3garh ycioBus Uil aud@epeHunanuu o0y4eHus, MOCTPOECHUS WHAMBUIYATbHBIX
00pa3oBaTeNbHbIX MpOorpamMM, OOECeYuTh YIIIYOJIEHHOE HW3YyYEHUE TEOMETPUU Kak
COCTaBJISIONIEH yueOHOro peaMera «MaTtemaTrukay;

HNOJIFOTOBUTH OOYYaIOIIMXCSl K NPOAODKEHHUIO HM3YUEHUS MAaTeMaTUKH C y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, obOecreunBas MPEEeMCTBEHHOCTh MEXKIY OOIMM U
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro xkypca «['eomerpus» Ha yriiyosi€éHHOM ypoBHE oTBoauTCcs 204
yaca: B 10 kmacce — 102 yaca (3 waca B Hegento), B 11 kmacce — 102 yaca (3 yaca B
HEJISTTIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB A
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, NOPSAMOYIOJIBHBIM — MHapajulesieNuNe]; W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. [IpaBuibHbIE MHOTOTpaHHUMKH: NpaBWIbHAs MpPU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW TMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPa3jgOKEHHH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
MUWJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIieHus Ha TI0CKocTH. Pa3BépTka mumuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
UWIMHAP, ONHCAaHHas oOKojo wmwinHapa. [lepeceuenune cdeppl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
ONMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH MMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEpeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hajx BekTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  OOLIECTBAa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeilt npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITD MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3AaKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pelmieHusi ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MNPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, IaBaTh IIOSCHEHUSA II0 XOAYy PELICHUA 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUNA U OCOOEHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca W pe3yjbTaTa pelieHus
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BATh MPEUMYINECTBA KOMAHJAHOW W WHANBUIyaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMHU C yrjaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MpSIMONl U
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMU, BBITIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHSITUSMH: CHUMMETPHUS B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJayd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUH H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1aY;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJIM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBIE MOHSTHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOW U C(EepUYecKOll TMOBEPXHOCTSMHU, OOBSCHATH CIIOCOOBI
IIOJIy4CHUS;

OIlIEpUPOBATh MOHATHAMM, CBSI3aHHBIMH C TEJIAMM BPALCHUS: LIWIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB WM TEN BpAlllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUMSAMU TeEI
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, cpepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE [OUCKA PELICHUS
MaTeMaTH4eCcKu  CPOPMYJIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX dTanax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM KoHTpo.IbHbIe (uudpoBbIe)
n/m NPOrpamMMmbl Bcero paGoThi 00pa3oBaTe/bHbIC
pecypchl
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYriel 1 paccTosTHUS 16
6 MHororpaHHUKH 7
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE Y CUCTEMATH3AINA 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6
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11 KJIACC

DJIEeKTPOHHbIE
Ne i/ I:::rn:::{o;::me PAAEIIOn W TEM Beero KonTpoJbHbIe (un¢pposnre)
paGoThI oOpa3oBaTejibHbIE
pecypchbl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 5
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
DJIEeKTPOHHBIE
Nen/m  Tema ypoka B Kontponbnpie  "WH(PPOBbIE
cero
paGoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 [Ipenmer crepeomerpuu. OCHOBHBIC IOHATHS 1
2 AKCHOMBI CTepEOMETPHUH 1
CrnenctBus u3 akcuoM. CriocoOsI 3a/1aHus 1
3 IJIOCKOCTH.
Crnenctsus u3 akcuoM. CiocoObI 3a1aHus 1
4 MJIOCKOCTH.
CrnenctBus u3 akcuoM. CriocoObl 3a1aHus 1
5 IJIOCKOCTH.
TexHuKa BBIMOJIHEHHS MPOCTEHIIINX 1
6 CTEPEOMETPUUYECKUX YepTEKEN
TexHuKa BBITOJIHEHHS IPOCTENIINX 1
7 CTEPEOMETPUUECKUX YEPTEKEHN
[IpoctpancTBennsie purypsl. HauanbHabie 1
8

MMpeaACTaBJICHHUA O MHOTOI'paHHHKAX.
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[MocTpoenue ceuennii Kyba u TeTpa’apa

9

10 [TocTpoenue ceuenunii kyba u TeTpa’apa

11 [TocTpoenue ceuenuii kyba u TeTpa’apa

12 MeTton ciie10B U1l IOCTPOEHUS CEUEHUI.

13 I'padmueckas padora Nel

14 KontponsHast padora Nel
CkpeumuBatoiuecs npsMele. [Ipu3naku

16 CKPEIIUBAIOIIUXCS TPSIMBIX.
CxkpemumBatomuecs npsiMole. [Ipusnaku

17 CKPEIIUBAIOIINXCS MPSIMBIX.

18 [TapannenbHble psiMbIE B IPOCTPAHCTBE.

19 [TapannenbHble psiMbIE B IPOCTPAHCTBE.
[TapannensHoe npoekTupoBanre. OCHOBHbIE

20 CBOMCTBA MapajuieIbHOTO TPOESKTUPOBAHUS

21 [lenTpanbHask MPOEKIHUA.

29 Hanpasnenue B mpocTpaHCTBE.
VYTIibl ¢ COHANpaBIEHHBIMU CTOPOHAMU.

23

Omnpenenenue yria Mexay OpSMbIMU
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Yron Mexay CKpeuMBarOIIUMUCS IPSIMbIMU

24
o5 VYron Mexay CKpelMBarOIUMUCS IPIMbIMU
Pemenne 3amad cBA3aHHBIX C
26 PacIoI0KEHUEM NIPSAMBIX B IPOCTPAHCTBE
27 KonTponpsHas padora Ne 2
[Ipu3Hak napajueabHOCTH NPSAMOU U
29 IIJIOCKOCTH.
[Tpu3sHak napauIeaIbHOCTU IPSIMON U
30 IJIOCKOCTH.
CBolicTBa napauieabHbIX NPIMOM U
31 IIJIOCKOCTEMN
CaolicTBa napauieabHbIX NPSIMOI U
32 IIJIOCKOCTEMN
[TocTpoeHne ceueHni ¢ UMOIb30BAHUEM
33 CBOMCTB NapaJIJIENIbHOCTH NMPSMBIX U
IIJIOCKOCTEM.
[TocTpoeHune ceueHunit ¢ UMOIb30BAaHUEM
34 CBOICTB MapasieIbHOr0 IPOEKTUPOBAHUS
[TapannensHble m10ckocTH. [Ipu3Haku
35

NnapaiCJIbHOCTH ABYX ILIOCKOCTEH

18



CBolicTBa napajulIeIbHbIX IIOCKOCTEN

36
37 CBolicTBa mapauieNIbHBIX IIOCKOCTEH
38 [Tapannenenumnen u ero CBOMCTBA.
39 [Tapamienenunen u €ro CBOMCTBA.
40 KonTtponbnast padora Ne 3
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
42 IIIIOCKOCTH
CBoiicTBa NEPHEHAUKYIISAPHBIX MPSMBIX U
43 IIOCKOCTEM.
CBoiiCTBa NEPICHANKYIISIPHBIX MPSMBIX U
44 TIIOCKOCTEH.
45 [leprieHauKymsIp ¥ HAKJIOHHAS
46 Teopema o Tpex nepneHauKyIspax
47 Teopema o Tpex nepneHANKyIspax
[TocTpoeHnune mI0CKOCTH, NPOXOASAIIEH Yepes3
48 JIAHHYIO TOYKY MEePIEHIUKYIISIPHO JTaHHOM
IPSIMOIA.
49 [TocTtpoenue npsiMoit, mpoXoasIIEen yepes

JIAHHYIO TOUYKY IEPIEHIUKYIISIPHO JaHHON
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IIJIOCKOCTH.

OpTtoroHanbHOE IPOEKTUPOBAHUE.

50
OnpeneneHue yria Mex1y IpsMon U
51 IJIOCKOCTBIO.
Meroapl Hax0XKIECHHUS YIJIa MKy NPSIMON U
52 IJIOCKOCTBIO.
Meroapl Hax0XKIECHHUS YIJIa MKy NPSIMON U
53 IJIOCKOCTBIO.
54 Paccrostnue oT TOYKHM 10 TIOCKOCTH
55 PaccrosiHME OT TOYKH 10 TUIOCKOCTH
JIByrpanHsbIii yrou. JIMHEHHBIN yroiu
56 JIBYTPAHHOI'O yIJIa.
JByrpaHHbiii yrou. JIMHEHHBIN yroi
57 JBYT'PAHHOI'O yIJIa.
[Tepnenpukynsapusie muockocty. [Ipusnak
58 NEPHEHAUKYIIAPHOCTH ABYX IIJIOCKOCTEM.
59 CBolicTBa NEPHEHANKYIIAPHBIX TTIOCKOCTEN
60 CBoliCcTBa NEPIEHANKYIISPHBIX ITIOCKOCTEN
61 VYroa Mexay AByMs IJIOCKOCTSIMU
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Meroabl Hax0KI€HUs IBYTPAHHBIX YIJIOB U

62 YIJIOB MEXAY ABYMS IIJIOCKOCTSIMU
MeTobl HaXOKAEHUS IBYTPAHHBIX YIJIOB U
63 YIJIOB MEXAY ABYMS IIJIOCKOCTSIMU
TeopeMma o iomaay OPpTOroHAJILHON
64 MPOEKIIMU MHOTOYTOJIbHUKA.
Teopema o ruionaay OPTOrOHAIBHON
65 MPOEKIIUN MHOTOYTOJIbHUKA.
OO01muii neprneHuKyIsp AByX
66 CKPELIMBAIOIIMNXCS MPAMBIX.
67 KontponbHas padota Ne 4
Paccrosinre Mex 1y 1ByMsI TOUKaMH.
69 Paccrosinre Mex 1y TOukou u GUrypoil.
70 Paccrostare Mmexnay durypamu
71 Paccrostane Mexay durypamu
[Tapa napannenbHbIX MIIOCKOCTEH HA
2 CKPEITUBAIOIINXCS MPSMBIX
Paccrosinie Mexay CKpelnBaroIuMUCS
73 MIPSIMBIMU
74

PaccrosiHue MeXy CKpelrBarOIMMUCS
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MMPpAMBbIMHA

PaccrosiHue MCXKAY CKpCHIMBAOIMIMMUCH

75 IPSIMBIMU
['eomeTpryeckue MecTa TOUEK, CBA3aHHbIE C
76 paccTosIHUEM.
[IpreMbl HaXOXKIAEHUS PACCTOSHUN B
" IIPOCTPAHCTBE.
ITprieMbl HAX0XKIEHUSI PACCTOSHUM B
8 IIPOCTPAHCTBE.
79 Konrtpomnsnas padora Ne 5
Tpéxrpannsiii yron.CBoicTBa INIOCKUX YTJIOB
80 TPEXTPAHHOTO yIJyia
TeopeMbl KOCUHYCOB M CHHYCOB JUISI
81 TPEXTPAHHOTO YIJIa.
TeopeMbl KOCUHYCOB U CUHYCOB JUIst
82 TPEXTPAHHOTO YIJa.
DneMeHTbI chepUyecKoil FeOMETPHUU:
83 reoJIe3nyYecKue JIMHUU Ha 3emiie
85 MHOrorpaHHuK U €ro 3J€MEHTHI.
86 ITupamupa. Buasl nupamug
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ITupamupa. Buasl nupamuyg

87
88 [Tpuszma. Buasl npusm
89 [Ipu3ma.BuaBI IpU3M
[IpaBunbHbBIE U TONTYIPABUIbHBIE
90 MHOTOTPaHHUKHU
92 ITonsiTue BexkTOpa
93 JelicTBUs Ha/1 BEKTOpAMHU
94 [elicTBUs Ha/l BEKTOpAMHU
Pasnoxxenne BekTopa 1o 1Bym
05 HEKOJUJIMHEAPHBIM BEKTOpaM, KOMILJIaHApHBIX
JTAHHOMY BEKTOpY.
O Tpex HEKOMIUIaHapHBIX BEKTOpax B
96 npocTpaHcTBe. BekTopHbIi 6a3uc
IIPOCTPAHCTBA.
Pa3noxxeHue BeKTopa U €ro KOOpAUHATHI B
97 JTAaHHOM Oasuce.
VYcnoBue KOUIMHEAPHOCTH JIBYX BEKTOPOB U
98 KOMIIJTAHAPHOCTH TPEX BEKTOPOB.
CxkanspHoe MpOU3BEIEHNE BEKTOPOB U €r0
99 CBOMCTBA.
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@DopMyIbl, CBSI3aHHBIE CO CKATSIPHBIM 1
100 NIPOU3BEICHUEM.
101 YcioBre OPTOrOHAIBHOCTH JIBYX BEKTOPOB. 1
102 Kontponbnas padora Ne 6 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

DJIEeKTPOHHbIE
Nen/m = Tema ypoka KOHTpOJILHbIE uupposbie
Bcero pPaGOTHI odpa3oBaTebHbIE
pecypcsbl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH'"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenue 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBAHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y MPSIMBIMH B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1

25



MCKAY MJIIOCKOCTSAMU B MHOT'OI'paHHUKax

®dopmyia pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHTposbHas pabota "AHamuTHyeckas
reomerpust"”

16 CeueHusi MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MJIOCKOCTH, TIEPEeCEeYEHUs MPSMBIX U
MJIOCKOCTEM

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajjieIbHble CEYEHUs

20 [TapanienbHbIe TIPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIEHUI

21 [TapannenbHble NpsIMbIE U MIIOCKOCTH: YIJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMbIMHU
[lepnienquKysipHBIE IPSMBIE U TJIOCKOCTHU:

99 CTaHJapTHbBIE MAPhI MEPIEHIUKYISPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOTPAHHUKOB

93 [leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:

TEOpeMa O TPEX MEPIEHANKYIIPAX

26



24

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:

BBIYHUCJIICHUA IJIMH B MHOI'OI'PAaHHHUKAX

25

26

27

HOBTOp CHUC: TJIOIIaIu MHOI'OYI'OJIbHUKOB,

bopMyITBI TSI TIOMIAACH, COOOPaKEHUS
noooust

HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nonoous

HOBTOp CHUC: TJIOIIaA1 MHOI'OYI'OJIbHUKOB,

(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Mst

30

31

Konrponsnas pabdora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOIPAaHHUKOB"

O6BéMm Tena. OObeM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yaABOCHUH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeoMeTpHuecKUe 3aJaul, CBS3aHHBIE C

00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C
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BBIUHCIICHHEM 00bEMA MPSIMOYTOJIEHOTO

napasuiesenumneia

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIC C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpuknanHbie 3a1a4M, CBsI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MTUPAMU/IBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMU ¢ OOIITUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuuecKre 3aa41, CBSI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 33]]a9H, CBSI3aHHBIC C
00BEMaMH THpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten'", CBI3aHHBIC ¢ 00HEMOM HAKJIOHHOMN
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46 [Mpumenenne 06EMOB. Brrancnenue
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PaCCTOAHUA N0 IMIOCKOCTH

KoHntponbnas padora "O0bEM

47 "
MHOTOIpaHHHUKA
[unuHapuyeckas HOBEPXHOCTb,

48 00pa3yromue MUJIMHIPUICCKOM
MIOBEPXHOCTH

49 umuaap. [Ipsamoii KpyroBod HUIMHAD.
[1nomans NOBEpXHOCTU HUIMHAPA

50 KoHndeckasi TOBEpXHOCTh, 00pa3yIoIiue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca IIOCKOCTBIO,
napajieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M300pakeHne KOHYyCOB
U YCEYEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTU KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHYCca
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeJILCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEUCHUH NWJINHIPA, KOHYCA

57 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C
UUATUHAPOM

58 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
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NUIMHAPOM

59

60

Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

Kacanwue mrapa u cdepsl Iiockoctsio. Bua un
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanwue mrapa u cepsi miockoctsro. B u
U300pakeHHe Iapa

62

63

VYpasaenue chepsl. [Lomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoit 1 mapom, NOCTPOSHUEM UX
CEYEHUH TIIOCKOCTHIO

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCJIICHHUEC, CBA3aHHBIC
co cepoit u mapom, MOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

68

[Ipuknagaeie 3a1a9u, CBSI3aHHBIE CO chepoit
U II1apOM

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,

BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
noxoous

Paznmunable KOMOWHAIIUY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

69

3agauu o Teme "Tena u MOBEPXHOCTH
BpaieHus"
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70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72

KonTtponbHast padora "Tena 1 moBepXHOCTH
BpanieHus"

O0BeéM muuHapa. Teopema 06 00bEME
MPSIMOTO ITWJIMHAPA

73

Brruncnenne 00bEMOB TEI C TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74

75

[Tnomaay 60KOBO U TOTHOM MOBEPXHOCTH
KOHYycCa

CrepeoMeTpuueCcKUe 3aJa4l, CBA3aHHBIE C
BBIYUCIICHHNEM 00BEMOB LIMIIMHJIPA, KOHYCA

76

[Ipuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIIAU TTOBEPXHOCTEHN Te"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA IMU TTIOBEPXHOCTEN U 00bEMaMH
MOJOOHBIX TEll

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeoMeTpHUCCKHE 33]]a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIa e
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MMOBEPXHOCTEN

80

81

Kontponbnas padota "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBmxeHus u paBeHCTBO (huryp. O0mue
CBOMCTBA IBW)XCHUHU

82

Buae! nBukeHMil: napauielibHbIN NIEPEHOC,
LIEHTpaJIbHAsi CAMMETPHS, 3epKajJbHas
CUMMETpHUS1, TOBOPOT BOKPYT MPSAMOi

83

84

85

[Ipeo6pazoBanust mogoous. [Ipsmas u cdepa
Ditnepa

['eomeTpuyeckue 3aauu Ha MPUMEHEHUE
TIBUKCHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3HaHuii: "l[lapamiensHocTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

87

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

89

Ob6o6maromee noropenue 11 noHATU 1
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MeTOo10B Kypca reomerpuu 10—-11 knaccos,
cucremarusanus 3gaguii; "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee nmosropenue 11 moHsTHH U
MeTo10B Kypca reomerpuu 10-11 kmnaccos,
cuctemarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX T

92

93

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucreMaTusanus 3Hanui: "Ilmomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

Hrorosas KOHTPOJIbHaA pa60Ta

94

Wrorosas koHTposibHas paboTa

95

96

[ToBTOpenue, 06001IeHUE U
crucTeMaTu3alus 3HaHUI
HcTopust pa3BUTHSI CTEPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHM

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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99

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Maremaruka. ['eometpus, 11 xkinacc/ Mep3isk A.l'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemienue»
Marematuka. 'eomerpus, 10 knacc/ Mepansak A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

* Meroguueckoe nocoodue I'eometpus, 10 knacce/ YriayOneHHbI ypOBEHb
byuxko E.B., Mepznsak A.T'., [Tononckuii B.b., Axup C.M.;

M3narensckuii ieHTp «BEHTAHA-T'PA®y; 2020 roa

* Meroauueckoe nocooue ['eometpust, 10 kinace/ YriayOiaeHHBIH YPOBEHb
byuxko E.B., Mep3nsk A.l'., [lonouckuit B.b., fAxup C.M.; U3narensckuii

ueHtp «BEHTAHA-I'PA®y; 2020 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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