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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEAMETOB TI'YMAaHHMTAPHOIO IIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELLIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3aa4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHANBUAYAIBHBIX CIIOCOOHOCTEN 00yUYarOMIMNXCs MPU U3YYECHUH
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JUIsl YCHEIIHOTO MPO(hEeCCHOHANIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIIapara Mo pa3aeity
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI peIIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJECIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpPOBAHUE TMOHWMAHUSA POJUM AKCUOMATHKH MpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelIbCTB W aJITOPUTMOB
peuIeHus, YMEHHUsI UX IPUMEHSITh, IPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUS B XO1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaibHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYCHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JIUHUSMU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil pabodyeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUUYECKUMU NMOHATHUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOAOIKEHUIO H3YyYEHUS MATEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuielbHble M CKpellMBarouyecs mnpsMble. [Ipu3Haky CKpenMBarOMIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢Guryp B nmapayuieqbHOM NPOEKUUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YroOJl
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: MEPIEHNKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHbBIN
yTOJl, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIVIBL.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, MpaBUIbHAS U yCEUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBWJIbHAs TPEYTOJIbHAS IMPAMK/JIA U IPaBUIIbHBIN TETpadap, Ky0. IIpencraBinenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
TUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMoit mpu3Msbl. [Tnommans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajulelIenunea, CUMMETPHUS MPABWIBHBIX NPHU3M, CUMMETpPUS NPABUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUMM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATUSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHasl IIOCKOCTh K cdepe. M3o00paxkeHne Ten BpallleHus Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBI, WIMHJpA, MUpaMUabl U KoHyca. O0bEM 1Iapa U I1apoBOTroO
CETMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHUKoB. [Ipu3ma, BnucaHHas B
LWIMHApP, ONUCaHHas oOKojo IwunuHapa. llepeceuenne cdepsl M mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx Quryp. IIpeoOpazoBanue moaoOusi, roMoTeTus. PemieHue 3agad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS II1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXEHHUA. [IpsiMoyronbHas cucrema
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBM)KCHUH. Buabl JBWXEHUN: TapauIeIbHBIM IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH, TPOIEAYD
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBINH BBIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTHUECCKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00AIbHOTO XapaKTepa YKOJIOTHYECKUX MPoOIeM, OprUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOW KaK CpEJACTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIIECTBJISITH MPOCKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAanOOJIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarebLCKue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
IPOBENEHHOIO  HAOJIONECHMS, UCCIENOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIIHIO, MPEJACTABIAThL €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
LEISIMU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBATh HWIACHU, HAILCIICHHBIC Ha IIOHUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHCpI/IMeHTa, HCCJICA0OBAaHNs,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1au, BEIOUpATh CIOCOO peleHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT pab0Thl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJICHAMU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIA/Ia
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHUN 3a7]a4 U MPOBEACHUU MaTEMATUUYECKUX PACCYKIACHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSAMM, CBSI3AaHHBIMU C yIjamMud B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuja, NpsSMOYTOJIbHBIN Mapauiesenumnes, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO ONEPUPOBATH TOHATUSIMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
POEKTUPOBAaHKE (PUTYP HA TIIOCKOCTb, BHITTOJIHATH H300pakeHUs: PUTyp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMH METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MUpaMu/ia), FTCOMETPUIECKUX TeJl C TPUMEHEHUEM (HOpPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOJHO ONEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTBE;

e BBHITNIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIEHUH U
HaXO0XkJI€HUE FeOMETPUUECKUX BEJIUUNH, IPUMEHSSI U3BECTHBIE METO b PU
pEIIeHN MaTeMaTHYeCKHX 3a7a4 TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPHUMEHATh MPOCTEHININE TPOTPAMMHBIE CpPEACTBA W  DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHUCTEMBI ITPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIllMH, MPUMEHATh MU3yYCHHBIC MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckd  c(hopMynnpoBaHHON
npo0OJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJAEIH C MCIOJIB30BAaHUEM T€OMETPUUICCKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAX0X/JICHUEM F'€OMETPUUECKUX BEJIINYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpauleHus (UWIMHApP, KOHYyc, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONMIAA TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJI BPAICHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXIY IUIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPEOOpa3oBBIBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH IMMOHATHEM BEKTOP B IMMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUMA OT TOYKH JIO TJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWSI MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS IIJIMHIPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (IapaJijiesibHble
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKHX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
M OLICHUBAaTh pEAbHBIE CUTYallMW, MPUMEHATh HW3YYCHHBIE IOHATHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peliarh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 102 6 9
I[TPOTPAMME

[1] UenesbiMm npuroputeTom Ha ypoBHe OO0 sBnseTcA co3gaHme 61aronpuATHbLIX YCAOBUN ANA PAa3BUTUS COLLMAIbHO 3HAYMMbIX OTHOLLEHUI LWKONBHUKOB U,
npe»xae Bcero, LeHHOCTHbIX OTHOLIEHWN:

1. K ceMbe Kak 2nasHoli orope 8 ¥U3HU 4es108eKa U UCMOYHUKY e20 CYaCMmbS;

2. K mpydy Kak ocHOBHOMY crocoby O0ocmuxceHUs HU3HEeHHO020 6s1a020M0ay4YUsa 4Yesn0B8€eKd, 3as02y e20 yCcnewHo20 rnpogheccuoHanbHO20 camoonpedeneHusa u
OWyWeHUSs yeepeHHOCMU 8 3a8MpaliHeM OHe;

3. K ceoemy omeuecmsy, cgoeli manol u 6oabwoli PoOOuHe Kak Mecmy, 8 KOMOPOM Yesn08eK 8bIPOC U MO3HAs Nepsable padocmu U Heyoa4u, Komopas 3a8ew,aHd emy
npeodKamu u Komopyr Hy#Ho obepeaame;

4. K npupode KaK UCMOYHUKY ¥(U3HU HA 3eMse, OCHO8e CAMO20 ee Cyu,ecmeo8aHus, Hyxoarouwelica 8 3auume U rNocmMosSHHOM 8HUMOHUU CO CMOPOHbI Yes108€Ka;
5. K Mupy Kak 2nasHoOMy npuHyuny 4yesn08e4ecKoeo obuwexcumus, ycaoeuro KpernKkoll Opyxcbbl, HanamusaHUs omHoweHuli ¢ Kosnezamu rno pabome 8 6ydywem u
€030aHuA 61a20NpPUAMHO20 MUKPOKAUMama 8 ceoeli cobcmeeHHoU cembe;

6. K 3HaHUAM KaK UuHmMessneKkmyanosHomy pecypcy, obecrnievusarouemy bydyujee Yeno8eKa, KAk pesysnbmamy Kpornomsueo20, Ho yesaekamesnbHo20 yuebHo2o mpyoda;
7. K kynomype Kak dyxosHomy 6o2amcmeay obu,ecmaa U 8aHHOMY YC/08UIO OUWYWEeHUS Yes108EKOM 0HOMbI NPpoxcusaemoll #U3HU, Komopoe darm emy YmeHue,
MY3bIKd, UCKYycCmMe0o, meamp, meop4YyecKoe CaMOo8bIpaxceHue;

8. K 300p0o8bto Kak 3as102y 001200 U aKMUBHOU #U3HU Yes108€Ka, e20 Xo0pouwie2o HACMPOEHUs U ONMUMUCMUYHO20 8321700 HO MUp;

9. K oKpyrarouwum nodam Kak 6e3ycnosHol u abconomHoli YeHHOCMU, KaK PABHOMPABHbLIM COUUAIbHBIM NApMHePAM, C KOMopbiMu Heobxo0UuMo 8bicmpausame
dobpoxcenamensHoble U 83aumonoddeprcusaroujie omHoweHus, oarouue Yyesnoseky padocme obweHUs U no3eonsrujue usbeeams Yyyecmea oOUHoOYeCmasa,;

10 K camum cebe Kak xo3sesam ceoeli cyObbbl, CaMOONpPeSensiouUMCa U CaMOopeanu3yrouumMca 1U4HOCMAM, OM8eevarowumM 3a ceoe cobcmeeHHoe bydyuee.



IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInuecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
HepeceKaroIInuecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300pakeHne

MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PHUTYP,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UYEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTEeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UYEPE3 X
pé6pa. N3o0paxeHue nepeceueHms
MOJIY4EeHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

N3obpakenue ceueHuil nupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJIY4EeHHBIX IJI0CKOCTe!. PackpammBanue
IIOCTPOCHHBIX CEYECHUH PA3HBIMU LIBETAMU




14

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

15

16

17

18

19

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBoiicTBa IepecevyeHuil MPsIMbIX U
IJIOCKOCTEH

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIHUCh LI1aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJIbHUKOB

22

[ToBTrOpenue mnanumerpun: Teopema
Meunemnas. PacueThl B ceueHHUIX Ha




BBIHOCHBIX YEPTCIKaAX. I/ICTOpI/Iﬂ Pa3BUTHA
INIAaHUMETPHUHU U CTEPECOMETPUUA

23

24

25

KonTpoasHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmHOe pacnosnoxeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haku ckpeluBarommxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH NPSIMOM NapaljIeIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

27

28

29

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJJIEILHOTO
npoekTupoBanus. V300paxeHne pa3HbIx
¢buryp B napajsienbHON NPOEKIUU

lentpanbpHas mpoekuus. Yromi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOII
MEXy NPSIMBIMHU

3aauM Ha JOKa3aTeNIbCTBO U

UCCIIEI0BAHNE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE




30

31

32

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHCJIICHHUC U
J0Ka3aTcCJIbCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTekKe U
napajuieIbHOT 0O APYyrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUUsl, IPUMEHEHHE
JUIsI IOCTPOEHUSI CEUEHUH KyOa U
napautenenunena. CpoicTsa
napauleJIenuIe1a U IpU3Mbl

34

35

36

[Tapannensublie muockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO}ISIHIefI
yepe3 TOUKY, He MPUHAJICKAILYIO JaHHON
IIJIOCKOCTH U CJIEACTBUS U3 HEE

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUHN IBYX IapalIeIbHBIX
IIJIOCKOCTEN TpeThen




37

38

CBoiicTBa mapaylIeIbHBIX IIIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUCHHH MPSIMOIA ©
JIBYMsI ITapaJIeIbHBIMU TI0CKOCTSIMU

[ToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napajuieenumne1a

Brruucnenue aivH OTPE3KOB B KY6C n
MNpAMOYT'OJIbHOM IMapaJUICIICTIUIIC/IC

42

[IepnieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

43

[IepnieHIMKyYIAPHOCTD NMPSIMOM U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

44

45

TeopeMa 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
4yepe3 TOUKy IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX




46

[110CcKOCTH U IEPIEHIUKYIISIPHbIE UM
psiMble B MHOTOTPaHHHUKAX

47

[IepnieHAUKYISAp ¥ HAKIOHHASL.

[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha

IPSAMYIO

48

49

HepHeHI[I/IKYJ'IHp M HAaKJIOHHasl.

[TocTpoeHue neprneHuKysipa U3 TOYKH Ha

MPAMYIO
Teopema o TpEX nepHeHAUKYIApax
(npsimast 1 oOpaTHas)

50

Teopema 0 TpEX nMepHnEeHAUKYIIPax
(npsimast 1 oOpaTHas)

51

52

53

Yron Mmexay CKpenBaromuMuUCs
PSIMBIMHU

[Touck neprneHIuKyIsIPHBIX IPSIMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHKE

54

55

56

[TocTpoenue ceuenuii kyba, MpU3Mbl,
MIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyba, mpU3MBbl,
[IPaBUJIILHOM MUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH. I1mockocTu
CI/IMMCTpI/Iﬁ B MHOT'OTpaHHHUKaX




57

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU JO INIOCKOCTH
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

CnocoObl ONyCTUTH NEPIICHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON psMoi

61

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

63

64

KoHnTtposbHas pabora "B3auMHoe
pacIoyio)KeHne MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae”

[ToBTOpEHUE: yroa Mexxay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: Yrom Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/I‘-IeCKI/Ie METOAbI BEIYHCIICHUA
yria MCXXAy NpAMBIMA B MHOT'OI'paHHUKAX

66

67

JByrpanHnsiii yron. CBOMCTBO JINHEWHBIX
YIJI0OB IBYTPaHHOTO yrja

[Tepnenaukynspusie miockoctr. CBONCTBa

B3aUMHO ICPIICHAUKYIIAPHBIX IUIOCKOCTE




68

69

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepeceyeHus IByX MI0CKOCTen
NEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

[IpsiMoyTronbHBIN Mapauienenumnen; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuieenumne1a

70

71

72

73

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napajielienunea v CIeJCTBUE U3 Hee

CTCpeOMeTpI/I‘lCCKI/IC H IIPUKJIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIHECA IPSAMEIC,
napaijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKaxX

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIUMUCS TPSIMBIMU B
MPOCTBIX CUTYAITHSIX

74

PaccrosiHre OT TOUKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

75

76

Beluncnenue paccTosHUN MEXIY
CKPELIMBAOIINMHUCS IPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYIISPHON TUIOCKOCTH

Tpé€Xrpa"Hslid yroi, HepaBeHCTBa s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yTia




DIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTponpHas padota "Yrisl u 1
paccrosiHus"

79 Cucremaru3zaius 3HaHUN "MHOrOrpaHHUK 1
U €ro 3JIeMEeHTHI"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas 1
nupamua

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [Tpsimoit mapasienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Brimykisie MEOTOTpanHuKH. Teopema 1
Olinepa
Brimykisie MEOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHbIe U MOTYNIPaBUIbHBIE 1
MHOTOTPaHHUKH

85 Konrtponbnas padora "MHororpaHHukH" 1

86 [TonsTre BeKTOpa Ha IIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapauienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISXKAIINUX B OTHOU 1

IIJIOCKOCTH




92 CkanspHO€ NMPON3BEICHHE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
9 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O06o001eHne U cucTeMaTu3alus 3HaHUN 1
100 HroroBast kKoHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas padbora 1
102 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: ['eomerpus, 11 knace/ [Totockyes E.B., 3BaBuu JI.W., OO1iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«IPODA»; Akumonepnoe oduectBo «M3natenbctBo «IIpocsemnienue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'eometpus.10-11/ITorockyes E.B., 3saBuu JI.U.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmoteka IIOK



