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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POopMHUpyeMOe PU U3yYEHUH 00YHarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO HWCIOJIB3YIOTCS IpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypea «I'eomerpusk» Ha yrmyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00YyUarOUMXCcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAIoUIed mnpeaMeTHol obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUWM U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JIJIs1 YCHEIIHOro MPOodecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 33layaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dopMupoBaHHE€  YMEHHUS  BIAQJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACllO3HABATh HA YEPTEkKaAX, MOJEISIX U B peaJbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUi, (POpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHs BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4y C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHUpoBaHHE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IMpHU



00OCHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECa K U3YUEHUIO TE€OMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATENBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJIEP)KAaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dopMUpOBaHHE JIOTUYECKMX YMEHUH paclpeaensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHHSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyYarOmUXCsl, pACIIUPssL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHUE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenMera «MarteMaTHukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, APaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieapHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE M IEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o0 TpEX
MEPIICHIUKYJISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE] U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMmujia, MpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBLHOM NUPAMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma M IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCADP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa WU
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKTopamMu. CKalsipHOE IPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbI 1 KoHyca. O0BEM I1apa U mapoBOTO
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
MUWJINHAP, ONMHMCAaHHas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHJIUHpa
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIeIOB, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaiiiy HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHne BeKTOpa MO
6azucy. KoopauHaTHO-BEKTOPHBIN METOJI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LIEHTpaJbHasl CHUMMETPHUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXIaHCKOTOo  oOmiecTBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3AHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur U peanr30BbBIBATH COOCTBEHHBIC KU3HECHHBIE TILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM JJIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXIYy MNOHATUSAMH, (POopMyIUpPOBATH
OnpeieSICHUs MOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKU, AEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MAaTEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMNPOCHI KakK MCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC U IS PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BbIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOUl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOU CYXACHUA C CYXKICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBHIOMpPATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4E€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJILTATOB, BIAJACThH
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJEHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUSAM, OOBSICHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWUBUIYAJTbHON
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOU PabOThI, pacmpeneisirh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KPUTEPUSIM, COHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHsSI MHOTOTPAHHUKOB Pa3JINYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pelIeHNHM MaTEMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHANIM3UPOBaTh PEALHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHATUSA B
npolecce IOMCKAa pelleHUusT MaTeMaTUyecKd  CcQOopMyIHpPOBAHHON
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUE 3a/layd,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oOyyaronuiicss Hay4uTcs:



CBOOOJIHO OMNEPUPOBATHh MOHATHSIMH, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYCHHS TEJ BPAICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemarb FreOMETPUYECKHE 33/1a4M HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TEJI BpAIlEHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHMS, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B TMPOIECCE IOUCKA PEHICHUS MaTeMaTUYeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICTHPOBATh pealibHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIEA0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacon
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuekTpoHHbIE (UG POBHbIE)
KonTposabHubie
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
1 B 73 1 https://urok.1c.ru/ http://fcior.edu.ru
BC/ICHHC B CTCPCOMCTPHIO http://methmath.chat.ru
) B3anMHOE pacnosiokeHue NpsiMbIX B 6 1 https://urok.1c.ru/ http:/fcior.edu.ru
[IPOCTPAHCTBE http://methmath.chat.ru
3 [TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B ] https://urok.1c.ru/ http:/fcior.edu.ru
[IPOCTPAHCTBE http://methmath.chat.ru
4 [lepneHAuKyISIPHOCTD MPSAMBIX U IJIOCKOCTEHN 75 https://urok.1c.ru/ http://fcior.edu.ru
B IIPOCTPaAHCTBE http://methmath.chat.ru
5 v 16 1 https://urok.1c.ru/ http://fcior.edu.ru
TJIBL 1 pacCTOAHMA http://methmath.chat.ru
6 M 7 1 https://urok.1c.ru/ http://fcior.edu.ru
HOTOTpaHHHKHU http://methmath.chat.ru
7 BeKTODLL B IDOCTHAHCTEE 12 https://urok.1c.ru/ http://fcior.edu.ru
p poctp http://methmath.chat.ru
8 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATHU3AIIH 5 ) https://urok. 1 c.ru/ http://fcior.edu.ru
3HAHUHI http://methmath.chat.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6




11 KJIACC

Ne

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

KonTposabHbie
n/n MPOrpamMmmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 N —— 15 1 https://urok.1c.ru/ http://fcior.edu.ru
P http://methmath.chat.ru
) [ToBTOpeHnue, 0600IICHNE 1 15 1 https://urok.1c.ru/ http://fcior.edu.ru
cucTeMaTu3alus 3HaHui http://methmath.chat.ru
. https://urok.1c.ru/ http://fcior.edu.ru
3 OO0BEM MHOTOTpaHHHKA 17 1
http://methmath.chat.ru
4 T 24 1 https://urok.1c.ru/ http://fcior.edu.ru
c/1a BpalllCHUA http://methmath.chat.ru
5 [Tmomanu moBepxHOCTH U 0OBEMBI 9 | https://urok.1c.ru/ http:/fcior.edu.ru
KPYTIIBIX Tl http://methmath.chat.ru
6 il 5 1 https://urok.1c.ru/ http://fcior.edu.ru
BHAKCHUA http://methmath.chat.ru
IToBTOpenue, 0000IIIEHIE
7 Broperi HI Hlf 1 17 2 https://urok.1c.ru/ http://fcior.edu.ru
cucTeMaTHu3alus 3HaHui
OBHIEE KOJIMYECTBO YACOB I1O 102 g
TTPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KoianuecTBo 3 o
e JeKTPOHHBIEe HU(POBLIE
Tema ypoka 4yacoB P p
n/n o0pa3oBaTejibHbIE PeCypchbl
Bcero
https://www.yaklass.ru
OcHoBHBIE MpaBWIa U300paKEHUSI HA PUCYHKE IIOCKOCTH, TapaJIeIbHBIX )
1 ( ) . 1 https://urok.1c.ru/ http://fcior.edu.ru
OpsIMBIX (OTPE3KOB), CEPEAUHBI OTPE3K
p P » Cepelt P http://methmath.chat.ru
[ToHsiTHA cTepeoMeTpUr: TOUKA, TPSAMAsi, IIIOCKOCTh, TPOCTPAHCTBO. https://www.yaklass.ru
2 OcHoBHbIe MpaBuiia U300paKEHUSI HA PUCYHKE IJIOCKOCTH, MapaieIbHbIX 1 https://urok.1c.ru/ http://fcior.edu.ru
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka http://methmath.chat.ru
https://www.yaklass.ru
[TonsTus: nepecekarommecs MIOCKOCTH, IEPECEKAOIIMECS ITpsAMas U ]
3 1 https://urok.1c.ru/ http://fcior.edu.ru
MJIOCKOCTB; TOJI OCTPAHCTBO
; ynpocTp http://methmath.chat.ru
https://www.yaklass.ru
[TonsTus: nepecekarommecs MIOCKOCTH, IEPECEKAOIIMECS ITpsAMas U ]
4 1 https://urok.1c.ru/ http://fcior.edu.ru
MJIOCKOCTB; MOJI OCTPAHCTBO
; ynpocTtp http://methmath.chat.ru
o https://www.yaklass.ru
MHororpaaHiuKH, H300pakeHHe MPOCTEHIIINX MTPOCTPAHCTBEHHBIX (UTYP, )
5 6 1 https://urok.1c.ru/ http://fcior.edu.ru
HECYIIIECTB X 00BEKTOB
ym yrom http://methmath.chat.ru
o o https://www.yaklass.ru
Pemenue 3amanmii mo teme: « MHOTOTpaHHUKH, H300paKEHNUE TTPOCTEUIITNX )
6 o cc OB LEKTO 1 https://urok. 1 c.ru/ http://fcior.edu.ru
IPOCTPAHCTBEHHBIX (pUTYp, HEC TB UX 00BEKTOBY
poctp YP: yi yrom http://methmath.chat.ru
https://www.yaklass.ru
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 HUX 1 https://urok.1c.ru/ http:/fcior.edu.ru

http://methmath.chat.ru




Pemenue 3ananuii o Teme: «AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

https://www.yaklass.ru

CaolicTBa nepeceyeHrid MPSIMbIX U TNIOCKOCTEN»

8 T — https://urok.1c.ru/ http://fcior.edu.ru
A http://methmath.chat.ru
AKCHOMBI CTEPEOMETPUH U TIEPBhIE ClieACcTBUS U3 HUX. CriocoObl 3a1aHus https://www.vyaklass.ru
9 MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O0O03HAYEHHSI IPSMBIX U https://urok.1c.ru/ http:/fcior.edu.ru
IIJIOCKOCTEN http://methmath.chat.ru
N300paxkeHne ceueHuit mupamMuIbl, Ky0a ¥ MPU3MBI, KOTOPBIE IPOXOJIST https://www.yaklass.ru
10 yepes ux péopa. M3obpaxeHue nepecedeHus moay4eHHbIX IJI0CKOCTEH. https://urok.1c.ru/ http://fcior.edu.ru
PackpamvBanue nocTpoeHHbBIX CEYEHUN Pa3HBIMU IIBETAMU http://methmath.chat.ru
Pemenue 3aganuii o teme: «I/I306pa>1<e£{ge CeI;IleHéII/I MMpaMHJIbI, KyOa 1 https://www.yaklass.ru
IPHU3MEL, KOTOPEIE IIPOXOIAT uepe3 ux péopa. M3o0pakeHne nepeceycHus .
11 p ’ p p fl p peop p p 9 https://urok.1c.ru/ http://fcior.edu.ru
MOJIYYECHHBIX IUIOCKOCTEN. PackpalinBanue NOCTPOCHHBIX CEUEHUN
http://methmath.chat.ru
pa3HbIMU LIBETAMI)
Pewrenne 3apanuii no teme: «I/I306pa>1<etlge ceijIIeHgm UpaMuibl, Kyoa u https://www.yaklass.ru
OpPU3MBL, KOTOPBIE IIPOXOIAT Uyepe3 ux péopa. M3o0pakeHne nepecedcHus )
12 p ’ p p \,ﬂ p peop p p 9 https://urok.1c.ru/ http://fcior.edu.ru
MOJYYEHHBIX IUIOCKOCTEN. PackpamBanne MOCTPOCHHBIX CEUEHUHN
http://methmath.chat.ru
pa3HbIMU LIBETAMI)
Pemntenue 3aganuii mo teme: «I/I306pa>1<e{{ge CGI;IleHéII/I MUpaMHJIbI, Ky0a 1 https://www.yaklass.ru
MIPU3MEL, KOTOPEIE IIPOXOIAT Uepes3 uxX péopa. M3o0pakeHne nepeceycHus .
13 p > p p VI[ p peop p p 9 https://urok.1c.ru/ http://fcior.edu.ru
MOJYYEHHBIX IUIOCKOCTEN. PackpalBanie NOCTPOSHHBIX CEUEHUN
http://methmath.chat.ru
pa3HbIMU LIBETAMI)
https://www.yaklass.ru
14 Meroz cie10B s MOCTPOEHUS CEUECHHIM https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
o . https://www.yaklass.ru
Pemenue 3aganuii no reme: «MeTo1 cea0B U1l IOCTPOEHUS CEUCHUM. )
15 . . . https://urok.1c.ru/ http://fcior.edu.ru
CgolicTBa epeceyeHnid MPSIMbIX U TNIOCKOCTEN»
http://methmath.chat.ru
16 Pemenue 3aganuii no reme: «MeTo1 cea0B U1l IOCTPOEHUS CEUCHUM.




[Toctpoenue ceuenunii B mupamuie, Kyoe mo TpéM Toukam Ha pEOpax.

https://www.yaklass.ru

17 N https://urok.1c.ru/ http://fcior.edu.ru
Co3anrie BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB MOCTPOCHUS
http://methmath.chat.ru
I . 5 . 56 https://www.yaklass.ru
OCTPOCHHUE CCUCHUH B mUpaMuJie, Kyoe mo TpéM ToukaM Ha peopax. )
18 p p vﬂ » KY p peop https://urok.1c.ru/ http://fcior.edu.ru
Co3aHue BEBIHOCHBIX YEPTEXKEN U 3aIUCh 11aroB MOCTPOCHUS
http://methmath.chat.ru
19 [TocTpoenue ceuenuii B mupamue, Kyoe 1mo TpéM ToukaM Ha péopax.
Co3anrie BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB MOCTPOCHUS
20 [TocTpoenne ceueHuii B mupamue, Kyoe rmo TpéM Toukam Ha péopax. https://urok.1c.ru/
Coznanue BBIHOCHBIX YEPTEKEH U 3aMKCh IaroB MOCTPOCHUS http://fcior.edu.ru
I T https://www.yaklass.ru
OBTOPEHUE IUTAaHUMETPUU: TeopeMa 0 IIPONOPLIUOHAILHEIX OTPE3KAX. )
21 oo 6pe vro (I)) p pOTopIL p https://urok.1c.ru/ http://fcior.edu.ru
n00ue T JIbHUKOB
peyr http://methmath.chat.ru
IloBTOpenue mianumerpun: Teopema Menenas. PacueTsl B ceueHUAX Ha
22 p p p https://urok.lc.ru/
BBIHOCHBIX yepTexax. Mctopus pa3BuTHs INIAHUMETPUU U CTEPEOMETPUH
23 KonTponbnas padota "Akcuomsl crepeomerpun. Cedenus"
B3anMHoe pacnionoxxeHue npsaMbIx B mpocTpaHcTBe. CKpeluBaronmecs
24 npsmele. [Ipu3Haku ckpemuBaronmxcs npsamsix. Ilapaniensasie npsMele B https://urok.1c.ru/
MPOCTPAHCTBE
Teopema 0 CyleCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM NapajuIeIbHON
JTAHHOM IIPsIMOM, MIPOXOIIIEH uepe3 TOUKY IPOCTPaHCTBA U HE JeKalllel
25 ? ’ vp P Y IpOcTp https://urok.1c.ru/
Ha JaHHOU npsiMOH. JIeMMa 0 nepeceuyeHnH napajuiesIbHbIX MPSMBIX
IJTIOCKOCTBIO
ITapannensHOCTE TpeX NPAMBIX. TeopeMa o TpE€X nmapauieILHBIX IIPSIMBIX.
26 P p p p p p P https://urok.1c.ru/
Teopema 0 CKpelMBarOIIUXCs IPSAMBIX
ITapamnensHoe npoektupoBanme. OCHOBHBIE CBOMCTBA MapaUIEILHOT'O
27 P P P P . https://urok.1c.ru/
npoekTupoBaHus. M300paskeHne pa3HpIX GUTYp B TApALIEITHHON MPOEKIITNH
CHTpaJIbHAS IIPOCKIHA. YTOJ C COHAIIPABJIICHHLIMU CTOPOHAMU. YTOII
28 Henp p p P https://urok.1c.ru/

MEXIY IPSIMBIMU




33,[[3‘11/1 Ha JOKa3aTCJIbCTBO U MUCCICAOBAHUE, CBA3aHHBIC C PACIIOJIOXKCHUEM

https://urok.lc.ru/

29
MPSIMBIX B IIPOCTPAHCTBE http://methmath.chat.ru
[TonsATHA: MapamIenbHOCTh MPSAMOM U INIOCKOCTHU B IpocTpaHcTse. [Ipu3Hak httos:/furok Lo.raf
. N . ttps://urok.lc.ru
30 MapajuieIbHOCTH NPSIMOU U MIO0CKOCTH. CBOMCTBA MapajIeIbHOCTH IPSIMOU
http://methmath.chat.ru
U IUIOCKOCTH
31 I'eomerpuueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTEIbCTBO, CBSI3aHHBIE C https://urok.1c.ru/
NapaJUIEIbHOCTBIO NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE http://methmath.chat.ru
[TocTpoeHue ceueHust, MPOXOIAIIETO YEPE3 JaHHYIO IPSIMYIO Ha UEPTEKE U
32 P . P . . P y}ov DAMYIO p https://urok.1c.ru/
MapauIeIbHOIO IPYroM npsamoil. Pacuér oTHomeHui
33 [MapannenpHas IpoeKLKs, IPUMEHEHHUE ISl IOCTPOSHUS cCeueHul Kyda u https://urok.1c.ru/
napauienenunena. CBOKUCTBA Mapajiesenuiena 1 Ipu3Mbl http://methmath.chat.ru
. https://urok.1c.ru/
34 [TapannensHble 10CKOCTH. [IpU3HaKK MapanienbHOCTH ABYX IJIOCKOCTEN
http://methmath.chat.ru
Teopema 0 mapaJuIeIbHOCTH U €JUHCTBEHHOCTHU INIOCKOCTH, IPOXOAAIIEN
35 P P . - TP . https://urok.1c.ru/
yepes3 TOUKY, HE MTPUHAJIEKAITYIO JaHHOMW THIOCKOCTH U CHEACTBUS U3 HEE
36 CBoiicTBa napajieNbHbIX INIOCKOCTEN: O NAapaJIEIbHOCTH MPAMBIX https://urok.1¢c.ru/
IIEPECEUCHUS IIPU NIEPECEUCHNUH JABYX MapaJUIEIbHBIX IIJIOCKOCTEN TPEThEN http://fcior.edu.ru
Pemenue 3anannii mo teme: «CBONCTBA MapaieNbHBIX TNIOCKOCTEH: 00
37 OTpe3Kax NapajuIeIbHBIX MPSIMBIX, 3aKIIFOUYEHHBIX MEXTY MTAPAILICIIbHBIMHA https://urok.1c.ru/
IJIOCKOCTSIMU; O NIEPECEUECHUH IIPSIMOM € JBYMs MMapaJuIeIbHBIMU http://methmath.chat.ru
TLIOCKOCTSIMID)
38 [ToBTopenue: Teopema I[udaropa Ha mmockocTu
39 [ToBTOpEHME: TPUTOHOMETPUS MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA
40 CoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapaieienurnea https://urok. Ie.r/
y p yr p A http://fcior.edu.ru
https://urok.1c.ru/
41 Brruncnenue IHH OTPE3KOB B KyOe U MPSMOYTOJILHOM Mapalijiesienumnee

http://fcior.edu.ru




[TepnieHaAMKYAAPHOCTD MPSIMOi U TI0CKOCTU. [Ipu3Hak

42 . https://urok.1c.ru/
NEPIEHIUKYISIPHOCTH IIPSAMOM U INIOCKOCTH
43 Pemenue 3aganuii no teme: «llepneHAMKyIIpHOCTD MPSIMOM U TIJIOCKOCTH. https://urok.1c.ru/ http:/fcior.edu.ru
[Ipu3Hak nepneHIUKyJISIPHOCTH IPSIMOM U IIIOCKOCTHY http://methmath.chat.ru
44 TeopeMa 0 CyleCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOAAILEH https://u.rok_lc,ru/
Yyepe3 TOUKY MPOCTPAHCTBA U MEPIIEHANKYISIPHON K TNIOCKOCTH http://fcior.edu.ru
45 [InockoCTH M EPIEHINUKYIISIPHBIE UM NIPSMbIE B MHOIOTPaHHUKAX Ettp‘s://u'r ok.le.ow/
ttp://fcior.edu.ru
46 Pemenue 3ananuii no teme: «[1ockocTy ¥ NEPIEHAUKYISAPHBIE UM IIPAMbIE https://urok.1c.ru/
B MHOTOI'PAHHUKAX» http://methmath.chat.ru
47 [Tepnienaukynsap u HakinoHHas. [locTpoeHre nepneHaAnKyIsApa U3 TOUKU Ha https://urok.1c.ru/
MPSIMYIO http://methmath.chat.ru
43 Pewenue 3ananmii no teme: «llepnenaukyinsap u HakionHas. [Toctpoenue https://u.rok. lc.ru/
HEePHEeHUKYIISAPA U3 TOUKU Ha IPAMYIO» http://fcior.edu.ru
49 Teopema o TpEx mepreHANKYIApax (MpsiMast 1 0OpaTHAs) htpsdiumok.le.ru?
http://methmath.chat.ru
50 Pemenue 3ananuii o teme: «Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpaTHas)»
51 YToa Mexay CKpeIMBAOIIMMUCS IPSIMBIMHU Ettpé://u'r ok. lc.nw/
ttp://fcior.edu.ru
59 ITouck nep?eHI[HKynﬁpHLIX IPSMBIX € ITOMOILBIO IIEPIEHAUKYIIIPHBIX
IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
54 [TocTpoenue ceueHuit kKyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOILBIO https://urok.1c.ru/
OPTOTOHAJIBLHOM MPOEKIUU http://methmath.chat.ru
55 [Toctpoenue ceuennii kyoa, MpU3MbI, IPaBUIIbHON MHUPAMUIbI C TOMOILBIO

OPTOTOHAJILHOM MPOEKLINH




CI/IMMCTpI/IH B IIPOCTPAaHCTBE OTHOCUTEIIBHO IIJIOCKOCTH. IInockoctn

https://urok.1c.ru/ http://fcior.edu.ru

36 CUMMETPUH B MHOI'OTPaHHUKAX http://methmath.chat.ru
57 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOM U IJIOCKOCTH KaK CIIEJICTBUE https:/{u.l'ok_ lc.ru/
CHMMETPUH http://fcior.edu.ru
58 IIpaBunbHBIE MHOTOTPaHHUKU. Pac4€T pacCcTOSIHUN OT TOYKH 10 INIOCKOCTH
59 Pemenue 3aganuii no teme: «lIpaBuiabHble MHOTOTpaHHUKH. Pacuér https://urok.1c.ru/
pacCTOSAHUN OT TOYKH JI0 TJIOCKOCTH» http://methmath.chat.ru
CriocoObl OIyCTUTh NEPIEHAUKYISAPBI: CAMMETPHUS, CABUT TOUKH 10
60 napajuieJIbHON IpsIMOi
61 CaBur no HemapauienbHON IPSIMOM, U3MEHEHHE PAaCCTOSTHUIN htpsaurob denl htpsficion edu.r
http://methmath.chat.ru
& KonTponbnas pabota "B3anmHoe pacronoxeHne mpsiMbIX U IMJI0CKOCTEH B
npoctpancTae”
63 [ToBTOpEHME: Yroa MeX Iy NPsIMBIMU HA INIOCKOCTH, TPUTOHOMETPHS B https://urok.1c.ru/ http://fcior.edu.ru
MIPOU3BOJILHOM TPEYTOJIBHHUKE, TEOPEMa KOCHHYCOB http://methmath.chat.ru
64 IToBTOpEHME: Yroa MEeXAy CKPEIIUBAOIIUMHUCA ITPSIMBIMU B IPOCTPAHCTBE hups:/Auwok.Le.nw htpsifeiar.edu.r
http://methmath.chat.ru
65 ['eomeTpuueckne METOAbI BBIYMCIEHUS yriia MEXAY IPSIMbIMU B https://u'rok, lc.ru/
MHOTOIPaHHHUKaX http://fcior.edu.ru
66 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIJia hups://urok. Ie.ru/
http://methmath.chat.ru
67 IlepnenaukynspHele m0ckocTd. CBOMCTBA B3aUMHO NEPIEHIUKYIIIPHBIX https://u.rok_ lc.ru/
IIJIOCKOCTEN http:/fcior.edu.ru
68 [Ipu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMOU https://u.rok, lc.ru/
nepeceueHus IByX MIIOCKOCTEeH MepIeHIUKYIAPHBIX TPEThEH MI0CKOCTH http://fcior.edu.ru
69 [IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBa https://urok.1c.ru/ http:/fcior.edu.ru

MPSIMOYTOJIBHOTO TTapajuiesienuneia

http://methmath.chat.ru




TeopeMa O JUuaroHajin mpsaMOyIroJbHOI'O IapauICICIIMIICaa U CICACTBUEC U3

70 https://urok.1c.ru/
HEeE
CrepeomeTpruecKue U NpUKIaJIHbIE 33/1a4H, CBA3aHHBIE CO B3AUMHBIM
71 P P P ’ https://urok.1c.ru/
PaCIIOJIOKEHUEM MTPSAMBIX U IIJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIIUECS MIPSIMBIE, MAPAIUICIBbHBIC INIOCKOCTH B
72 p P P > 11ap https://urok.1c.ru/
CTaHJIapTHBIX MHOTOTPaHHUKAX
[Tapa napanienbHbIX IIIOCKOCTEW HA CKPEIMBAOIINXCS MPAMBbIX,
73 https://urok.1c.ru/
pacCTOSIHUE MEKY CKPEIIMBAIOIIMMUCS MPSIMBIMUA B IIPOCTBIX CUTYALHSIX
74 PaccTosiHue OoT TOUKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 INIOCKOCTH hitps://urok. Lc.ru/
a - P p A http:/fcior.edu.ru
75 Brrunciienne pacCTOSSHUN MEXY CKPEIIMBAIOIIUMUCS MPSAMBIMU C https://urok.1c.ru/
IIOMOILBIO NIEPIEHANKYIIAPHON INIOCKOCTH http://methmath.chat.ru
76 TpéxrpanHblid yroyi, HEpaBeHCTBa JJIsl TPEXTPaHHBIX yrioB. Teopema https://urok.1c.ru/
[Tudaropa, TEOpeMbI KOCUHYCOB M CHHYCOB JUI TPEXTPAHHOTO yIia http://fcior.edu.ru
77 DneMeHTHI ChepPUUEeCKON TeOMETPHUH: T€OE3UUECKHe IMHUN Ha 3emiie hutps://urok. L.ru/
p TPHH: A http://fcior.edu.ru
78 Kontponbnas padota "Yribl u paccrosHus"
79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK M €70 3JIEMEHTHI" https://urok.1c.ru/
https://urok.1c.ru/
ITupamuga. Buger nupamua. [IpaBuiisHas nupamuga ;
80 PaMui A paMui. 11p PamMui http://fcior.edu.ru
81 [Ipusma. [Ipsamas u HaknoHHas npusMsbl. [IpaBuibHas nprusma https://urok. 1c.ru/
p 4P p P p http://fcior.edu.ru
82 [psimoii mapanmienenunea, TpsIMOYTOJIbHBIN Mapaienenune, Kyo
. https://urok.1c.ru/
Beimykiisie MHOTOrpaHHUKH. T Ma Duiiepa ;
83 y © MHOTOTP copema Jitrep http://fcior.edu.ru
24 Brimykieie MHOTOTpannuku. Teopema Diinepa. [IpaBuibHabIe 1 https://urok.1c.ru/
IIOJIYIIPaBUIIEHBIE MHOTOIpaHHUKHU http://methmath.chat.ru
85 KonrtponbHast pabora "MHoOrorpaHHUKH"




https://www.yaklass.ru

86 [ToHsiTue BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
37 C A BEeKTODO https://urok.1c.ru/ http://fcior.edu.ru
Ma BEKTOpPOB
M P http://methmath.chat.ru
https://urok.1c.ru/ http:/fcior.edu.ru
88 Pa3HocTh BEKTOpOB
http://methmath.chat.ru
29 Ipa o HADALICIE oxa https://urok.1c.ru/ http://fcior.edu.ru
BUJIO TI JIeNeTTUI
p P a http://methmath.chat.ru
https://urok.1c.ru/ http://fcior.edu.ru
90 YMHOXEHHE BEKTOpa Ha YHCIIO
http://methmath.chat.ru
01 PaznoxxeHne BekTopa 1o 6azucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHOM https://urok.1c.ru/ http:/fcior.edu.ru
IUIOCKOCTH http://methmath.chat.ru
92 CkansipHO€ IpOU3BEIEHUE
93 Brruncnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE hutps:/uwok.Le.nw htpsifeior.edu.r
T Y p pocTh http://methmath.chat.ru
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH
95 Pemenue 3ananuii no teme: «IIpocreiinme 3a1a4u ¢ BEKTOpaMm»
96 p . ol . https://urok.1c.ru/ http://fcior.edu.ru
emieHue 3aganuii no reme: «lIpocreiiiive 3axauu ¢ BEKTOpaMm» http:/methmath.chat.ru
. . /
97 Pemrenue 3apanmii no teme: «lIpocreiime 3aga4u ¢ BEKTOpamMu»
08 [ToBTOpeHue. AKCHOMEBI CTEpEOMETPHH U UX ciencTus. [lapamiensHoCTh https://urok.1c.ru/ http://fcior.edu.ru
MPSAMBIX U IJIOCKOCTEN http://methmath.chat.ru
99 [ToBropenue. IleprieHTUKYASIPHOCTD
MPSIMBIX M IJIOCKOCTEN
100 HToroBasi KOHTpOJIbHASA paboTa
101 HroroBasi koHTpobHAs paboTa




[ToBTopenne. Muororpanuuku. Ilnomany 60KOBEIX TOBEPXHOCTEH MPHU3MBI https://urok.1c.ru/ http://fcior.edu.ru
MTAPaMHUIBI http://methmath.chat.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

102




11 KJIACC

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE Pecypchl

Ne
/ Tema ypoka KoanvecTBo
n/n
4acoB
IToBTOpenue Temul "KoopauHaTel BEKTOpA Ha
1 p p " p 1 https://urok.1c.ru/
IJTIOCKOCTH M B IPOCTPAHCTBE
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
" sistema-koordinat-v-prostranstve-metod-koordinat-
[ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE - - - > - — )
2 " 1 10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-
BCKTOpOB koordinatakh-9263
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay |
BEKTOpPAaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, |
IIPOXOJALIEH uepe3 1Be TOUKH"
VYpaBHEHME TNIOCKOCTH, HOPMAJIh, YpaBHEHHE
5 p - HOp - YP 1 https://urok.1c.ru/
IJTOCKOCTH B OTPE3Kax
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPABHEHUE |
IJIOCKOCTH B OTPE3KaX
7 BekropHoe npousBeneHue 1
JIuHeliHbIE HEPABEHCTBA, JTUHEHHOE
8 3 |
MPOrpaMMHUPOBAHKE
9 JInHENHbIE HEPABEHCTBA, JIMHEMHOE 1 https://urok.1c.ru/
MporpaMMHUpPOBaHUE http://fcior.edu.ru
10 AHaJIUTUYECKUE METObI pacuéra yria Mexay 1

IMpsAMBIMHA B MHOT'OT'paHHHUKaX




AHanuTHyecKrue METO/Ibl pacuéTa yriia Mexay

1 IIJIOCKOCTSIMU B MHOT'OTPAHHUKAX
dopMyia paccTOSIHUA OT TOYKH JI0 TUIOCKOCTH B https://urok.1c.ru/

12 KOOPJMHATAX http://fcior.edu.ru

13 HaxoxieHne pacCTOSIHUM OT TOYKH 0 IIJIOCKOCTH
B KyOe

14 Haxoxienue pacCTOsIHUI OT TOUKH J0 MJIOCKOCTH
B IIPAaBWJILHOM NTUpamMuzIe

15 KontponbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE hitps-//urok. le.ru/
MHOTOT'paHHUKHU

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB

13 CeueHust MHOTOTPAaHHUKOB: CTaH/IaPTHBIE https://urok.1c.ru/
IUIOCKOCTH, TIEPECEUEHHUS TIPSIMBIX U TIOCKOCTEH http://fcior.edu.ru

19 [TapamtenpHble NpsIMBIE U IIJIOCKOCTH:

MapaJuIeIbHbIE CEUYEHUS
[TapatenpHbIe IPSAMBIE U IIIIOCKOCTH: PACUET https://urok.1c.ru/

20 OTHOIIICHUH http://fcior.edu.ru

1 HapannenLHHe NPsSIMBIC X IIIOCKOCTU: YTJIbI https://urok.1c.ru/
MEXy CKPEITUBAOIINMUCS TPSIMBIMHU http://fcior.edu.ru
[IepnenaukynspHbIe TPSAMBIE U INIOCKOCTH:

2 CTaHJAPTHBIC MTapbl HCPIECHANKYIIIPHBIX https://urok.1c.ru/
IUIOCKOCTEH M MPAMBIX, CAMMETPHH http://fcior.edu.ru
MHOT'OTPaHHUKOB

3 [lepnenquKyIspHBIE IPSAMBIE U IUNIOCKOCTH: https://urok.1c.ru/

TeopeMa O TpeX MepreHIUKYIsIpax

http://fcior.edu.ru




[leprnieHIuKyNsSIpHBIE MIPSIMBIE U TUIOCKOCTH:

24
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX
)5 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, https://urok.1c.ru/
(bopMyIIBI TS IJIOMIACH, COOOpaKEHHS ITO100Us http://fcior.edu.ru
26 [ToBTOpEHME: MIIOIMIATN MHOTOYTOJIbHUKOB,
(GhOopMyIIBI IS TUTOIACH, COOOpaskeHHUs TT0100USs
7 [ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIAJICH, COOOpasKEeHHUS TI0100US
[Tnomaay ceueHnit MHOTOrPaHHUKOB: TUIOMIAIN
28 MOBEPXHOCTEH, pa3pe3aHusi Ha YacCTH https://urok. Lc.nu/
p » Pasp i http://fcior.edu.ru
COOOpaKEHHS TIOTO0MS
[Tnomanu ceveHnii MHOTOTPAHHUKOB: TUTOIIATT
29 MIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHUsI MOA00HS
30 KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOTPAaHHUKOB"
O6béM Tena. O6beM PSIMOYTOJIBHOTO
31 pAMOYT https://urok.1c.ru/
napasieNnenuneaa
1 3amaun 00 yaBOEHUH Ky0Oa, 0 KBapaType Kyoa; o
TPUCEKIUH yTiia
33 CTepCOMeTpI/I'-IeCKI/Ie 3aJJa4yu, CBA3aHHBIC C https://urok.1c.ru/
00BEMOM MIPSIMOYTOJILHOTO MapajlleenuIena http://fcior.edu.ru
34 [IpuknanHeie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM https://urok.1c.ru/
00bEMa MPSAMOYTOJILHOTO Mapasiesienunesa http://fcior.edu.ru
35 OO6BbEM IpsIMON TPU3MBI
36 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C

BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI




[Ipuknagueie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

https://urok.1c.ru/

37 .
IIPSIMOM IIPU3MBI http://fcior.edu.ru
Beruuciienne 00bEMOB Tell € TOMOIIBIO
38 onpenenéHHoro uaTerpaia. OobéM HaKIOHHON
HIPU3MBI
39 Brruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0BEM MupaMuabl
40 ®opmyna 00béMa nupamubl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
Al dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
1 CrepeoMeTpHuyecKHe 3a1auu, CBI3aHHbIE C
00bEMaMU HAKIIOHHOW TIPU3MBI
43 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
o0BEMaMH MUPaMUIbI
m [Tpuknaaneie 3agaun no reme "O6bEMBI TEN", https://urok.1c.ru/
CBsI3aHHBIE C 00BEMOM HAKJIOHHOM MPU3MBI http://fcior.edu.ru
45 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN", https://urok.1c.ru/
CBSI3aHHBIE C 00BEMOM THPAMHUIbI http://fcior.edu.ru
46 [Tpumenenne o0bEMOB. Boruncienue paccTosHUS https://urok.1c.ru/
710 TIOCKOCTH http://fcior.edu.ru
47 KonrtponbHas padora "O6béM MHOrOrpaHHuka"
WINHAPHUYECKAs HOBEPXHOCTE, 00pa3yIoIIne
48 i P . P > OPPAsYIo https://urok.1c.ru/
INHAPUIECKON MTOBEPXHOCTH
49 Humnap. [psmon kpyrosout munuHap. 1lnomans https://urok.1c.ru/
MOBEPXHOCTU LIUIUHPA http://fcior.edu.ru
50 KoHnnueckas moBepxHOCTb, 00pa3yromue

KOHUYecKoi nosepxHoctu. Konyc




Ceuenne KOHYCa IINIOCKOCTBIO, HapaJIHCHBHOﬁ

https://urok.1c.ru/

51 :
IJIOCKOCTH OCHOBAaHHMS http://fcior.edu.ru
50 Yceuénnsiii konyc. 300pakeHre KOHYCOB U https://urok.1c.ru/
yCEUYEHHBIX KOHYCOB http://fcior.edu.ru
53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN https://urok.1c.ru/
IMOBEPXHOCTU KOHYCA http://fcior.edu.ru
54 [Tnomaas 60KOBOM MOBEPXHOCTH M IOTHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHruecKHe 3a]]a4H Ha JI0KA3aTEIbCTBO U
55 BBIYHMCIICHHE, IOCTPOCHUEM CEUYCHUN IUIIMHIPA,
KOHYca
CrepeomeTpuueckue 3aa4u Ha IOKa3aTeIbCTBO U
56 BBIUHCIICHHE, TOCTPOCHUEM CEUYSCHUM IUINHIpA hitps://urok.1c.ou/
’ p I Apa, http://fcior.edu.ru
KOHYyca
57 [IpuknagHblie 3aa4n, CBSI3aHHbBIE C [IWIMHAPOM htps://urok. Ie.ow/
p ’ 2 AP http://fcior.edu.ru
58 [IpuknagHelie 3aqa4n, CBSI3aHHBIE C [IWJIMHIPOM
59 Cdepa u map
[Tepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.
60 Kacanme mapa u cdeps! mnockocTrsio. Bua u htps://urok. Ie.ow/
P p - DHA http://fcior.edu.ru
n300paxkeHue mapa
[Tepeceuenue cepsl u mapa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdeps! miockoctsto. Bua un
n300pakeHue mapa
62 VYpasuenue chepsl. [Lnomans chepsl u e€ yactei
63 Cummerpus chepsl u mapa




CTepeOMeTpI/I‘{CCKI/IC 3aJa4Md Ha A0Ka3aTCJIbCTBO U

https://urok.1c.ru/

64 BBIUUCIICHHE, CBSI3aHHBIE CO Chpepoii U mapom, http://fcior.edu.ru
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTprueckue 3ajaut Ha I0Ka3aTeIbCTBO U
65 BBIYHMCIICHHE, CBSI3aHHBIC CO cPepoii U mapom,
IIOCTPOEHUEM HUX CEYEHHH MIOCKOCTHIO
[TpuknagHele 3a1a4n, CBI3aHHBIE CO C(bepoﬁ u https://urok.1c.ru/
66 apom http://fcior.edu.ru
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
67 BBIYHMCIICHHS B OKPY>KHOCTH, CTaHIapTHBIE
o100ust
68 Pas/mambic KOMOMHAINH TEJI BPAICHHA 1 https://urok.1c.ru/ http://methmath.chat.ru
MHOTOTPaHHUKOB
69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"
70 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"
71 KontponbHas padota "Tena 1 moBepXHOCTH
BpauieHus"
7 O0béM mumuHIpa. Teopema 06 00bEMeE TPSIMOTO hitps://urok. Le.ru/
UUAJTUHIpA
73 Brraucienne 00bEMOB TEI C IIOMOIIBIO
onpenenéHHoro uaTerpaia. O6béM KoHyca
74 [Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH
KOHYyca
75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C

BBIYHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa




76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIA M TTOBEpXHOCTEN Ten"

O0BEM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [Imomans chepsr.
CrepeoMeTpHUYeCcKHE 3a]]auH, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIapa, IapoBOro
CerMEHTa ¥ IapOBOT0 CEKTOPA

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIC C 00BEMOM IIapa M MO0 CEpPBI.
CooTHOIIEHHS MEX Y IUIOIIAIMU TTIOBEPXHOCTEM
U 00bEMaMU TOTOOHBIX TET

[TogoOHebIe Tena B npocTpancTse. M3MeHeHnue
o0BEma npu nogobuun. CTepeomMeTpudecKue
3a/1a4M, CBSA3aHHbBIE C BBIYMCIEHHEM 00BEMOB Te
Y TJI0IAJIeH TOBEPXHOCTEN

https://urok.1c.ru/ http://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru

80

Kontponbnas padota "[1nomaam moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

82

83

JIBuxeHust npoctpancTBa. OToOpakeHusl.
JIBuxeHust v paBeHCTBO ¢uryp. OOmire cBoicTBa
NBIDKCHUHU

Buapl nBukeHunii: napajuiesbHbIN HEPEHOC,
LIEHTpalIbHasi CHMMETPHS, 3€pKabHas

CUMMETPHS, TOBOPOT BOKPYT IIPSIMOM

[IpeoOpaszoBanus nogobus. [psmas u chepa
Olinepa

https://urok.1c.ru/

84

FeOMeTpI/IquKI/Ie 3ala4i Ha MPUMCHCHUC
JABHKCHU A

https://urok.1c.ru/
http://fcior.edu.ru

85

KonrtponsHas padora "Bekropsl B mpocTpaHcTse"




86

87

88

89

90

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremarusauus 3HaHui: "llapamiensHoCTh
MPSIMBIX U ITIOCKOCTEHN B TpocTpaHcTBE"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOJ10B Kypca reometpun 10—11 kiaccos,
cUcTeMaTu3auus 3HaHuii: "BekTopbl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTusaius 3Hanui: "O0beM
MHOIOrpaHHHuKa"

O6o6matonee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTru3anus 3HaHui: "O0beM
MHOIOrpaHHuKa"

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

91

O6o6mmatomiee nopropenue 11 nousruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

https://urok.1c.ru/
http://fcior.edu.ru

92

O6o6mmatomiee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucreMaru3zanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

93

HroroBasi koHTpobHAs paboTa




94

95

WroroBas koHTposbHAs paboTa

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HaHUU

96

97

98

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POIIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHU COBPEMCHHBIX NMHKCHCPHBIX U
KOMITBHOTCPHBIX TEXHOJIOTUI

https://urok.1c.ru/ http://methmath.chat.ru

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXXCHECPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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