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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3UUYECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBONCTBAMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYUPOBATb I'€OMETPUUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJbHBIX CHUTYallMii, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEINEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTEIbHBIM JHHHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM IO ToJaM OOYyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHEeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis auddepeHunaniu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSIMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IpsSMBbIMU B IpocTpaHcTBe. [lapauiennbHOCTh IIOCKOCTEN: IapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IPSAMBIE MApaUICIbHBIE W IEPIECHAUKYJSAPHBIE K IUJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (GUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMK/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPABUJIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKA3AP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTrO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopauHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cCPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIpOLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmManuu () CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy pEUIeHus 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yibTara pelieHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aUMOJECHCTBUA.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJIaCCU(pUKaALUY;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlUU, TPUMEHSITh U3YYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHIMHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3aja4, MPEANOJaralouMX HECKOJbKO IIAaroB pEHIeHHs, €CIIH YCIOBHUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIB30BAHHEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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OcHOBHbIE HATIPABJIEHHUS BOCIIUTATEIbHOM
IeATEJHLHOCTH

1 Bgenenue B 93 1
CTEPEOMETPHUIO

B3anmuoe
2 pacIioIo’KeHNE MPSIMBIX
B IIPOCTPAHCTBE

POII IMpesenTarun

POIII ITpe3enTanun

rpa:kIaHCKoe BOCIIMTAHUe:
MIPEJICTABICHUE O MAaTEMATUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUIA,
IpoLEeAyp FPaKAAaHCKOTO 0011IecTBa

NMaTPUOTHYECKOE BOCIIUTAHUE:

YBaXEHUS K IPOLUIOMY M HACTOSIIEMY POCCUHCKON

MaTEMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTIKCHHSIM

POCCUNCKUX MaTEMaTHKOB u POCCUICKON

MaTEMaTHUYECKOM IIKOJIbI
AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
c(hopMUPOBAHHOCTH HPaBCTBEHHOT'O CO3HAHUS,

ATUYECKOTO TOBEICHHMS, CBSA3aHHOIO C MNPAKTUYECKUM

NPUMEHEHUEM JOCTHKEHUHA HAYKH U JEATEIIBHOCTBIO

y4E€HOT O

TPYAOBOE BOCIIMTAHHE:
TOTOBHOCTB K TPYy, OCO3HAHHE [IEHHOCTH
TPYIOJIFOOMS, THTEPEC K pa3IMUHbIM chepam
npo¢eCCUOHANTBHON JIEATETFHOCTH, CBI3aHHBIM C
MAaTeMaTUKOHN U €€ MPUII0KECHUSIMU

HEHHOCTHU HAYIHOI'0 MO3HAHUSA:




c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS, OBJIaJICHUE
SI3BIKOM MaTEMaTHKU U MaTeMaTU4YeCKOW KyIbTYpOl Kak
CPEICTBOM MO3HAHMSI MHPA, TOTOBHOCTh OCYIIECTBIIATH
IIPOEKTHYI0O U  MCCIEAOBATENbCKYIO  JESITEIBbHOCTD
WHIUBUAYAIBHO U B TPYIITIE.

[TapannenpsHOCTH
3 MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[lepnenuKyIsIpHOCTH
4 MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

) VYribl U paccTosTHUS

6 MHororpaHHUKH

25

16

POII IMpesenTarumn

POII IMpesentarumn

POUI Ipesenranun

PO Ipe3enTanun

3CTETHYECKOE BOCIIUTAHHUE:
ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsi ICTETUKY
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aiad,
peuieHu, paccyxaeHui
TPY0BO€ BOCIIUTAHME:
TOTOBHOCTB K TPY/Y, OCO3HaHHE [IEHHOCTHU
TPYAOIIO0US, MHTEPEC K Pa3IUYHbIM chepam
po¢eCCUOHANTBHON JIEATEILHOCTH, CBI3aHHBIM C
MaTEeMaTUKOUN U €€ MPUIIOKEHUSIMU

TPYAOBOE BOCIIUTAHHE:
TOTOBHOCTB K TPY/Y, OCO3HaHHE IIEHHOCTU
TPYAOTIO0US, HHTEPEC K Pa3TUYHBIM chepam
po¢eCCUOHATBHON IEATETbHOCTH

TPYAOBOE BOCIIHUTAHHE:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTHU
TPYAOTIOOUS, HHTEPEC K Pa3IUYHBIM chepam
npo¢eCCUOHANTBHON JIEATETFHOCTH, CBI3aHHBIM C
MAaTE€MAaTHKOMN U €€ MPUIIOKEHUSIMHU

HEHHOCTH HAYYHOI'O IMO3HAHUSA:
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, OBIAICHUE
SI3BIKOM MaTEMATHKU U MaTeMaTHYeCKON KyJIbTypoi
KaK CpeJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh
OCYHICCTBJIATL MPOCKTHYIO U UCCIICIOBATCIILCKYHO
JeSITeIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.




TPYI0BO€ BOCIIUTAHME:
TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH
TPYAOIIO0US, MHTEPEC K pa3IUuYHbIM chepam
npodeccnoHaNbHOM 1A TEIbHOCTH, CBI3aHHBIM C

7 Bexropsi B 12 POII [Ipe3entanun =~ mMaTeMaTUKON U €€ MPUIIOKECHUSIMU
MIPOCTPAHCTBE
LHEHHOCTH HAYYHOI'0 MO3HAHUSL:
c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHSI, OBJIAJICHUE
SI3bIKOM MaTEMaTUKH U MaTEMaTU4ECKOUN KyJIbTYpOu
Kak CpeJICTBOM IO3HAHUs MUpa
LHEHHOCTH HAYYHOI'0 MO3HAHMSL:
c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHSI, OBJIAICHUE
[ToBTOpEHuUE, SI3bIKOM MaTEMAaTUKH U MaTEMaTU4YECKOUN KYJIbTYpOl
3 00o001IeHne 1 5 PIII Mpeserrramt Kak CpeJICTBOM IO3HAHUs MUpa
cucTeMaTu3anus 3CTeTHYECKOe BOCTIMTAHUE:
3HaHUI ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOYAs ICTETUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a/1a4,
pELIEeHH, pacCyKICHUI
OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME 102




11 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbI

AHanutnyeckas
reoMeTpus

[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTHU3alHs
3HaHUH

KoanuecTBo 4acoB

Ko

HT

po
Bce Jb
ero  Hbl

pa
ooT
bl

15 1

15 1

pax
THYEeC
KHe
paodoTt
bl

DJIeKTPOHHbIE
(uudposbie)

o0pa3oBaTe/ibHbI

e pecypchl

POII
[Ipe3enTanuu

POIII
[IpesenTanuu

OcHOBHbIE HATIPABJIEHUS BOCTIMTATEIbHOM
JeATeJIHLHOCTH

rpaskIaHCcKoe BOCIIUTAHUE:
MPEJICTaBICHUE O MAaTEMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHHUSI PA3TTUYHBIX CTPYKTYp, SBJICHHH,
MPOIIeAyp IPakIaHCKOTO OOIIECTBA

NaTpUOTHYECKOe BOCIIUTAHUE:

YBaXEHUA K NPOLUIOMY M HACTOAIIEMY POCCUHCKON

MaTeMaTHuKH, IIEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSIM

POCCUHCKUX MaTeMaTUKOB u POCCUHCKOM

MaTeMaTHYECKOM IITKOJIBI

JAYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO MTOBEJICHUS, CBSI3aHHOI'O C TPAKTUYECKUM
MPUMEHEHNUEM TOCTHKEHUN HAYKHU U JAEATEIBHOCTHIO
Y4EHOTO

NATPUOTHYECKOE BOCIIUTAHHE:

YBaXEHUA K NPOLUUIOMY M HACTOAIIEMY POCCUHCKON
MaTE€MaTHKH, LEHHOCTHOE OTHOLIEHWE K JOCTHKECHUSIM
POCCUHCKHUX MaTeMaTUKOB u pOCCUICKON
MaTEMaTUUYECKON IIKOJIbI




3

OOBEM MHOTOTpaHHUKA

Tena BpameHus

17

24

POII
[Ipeszentanuu

POII
[Ipeszentanuu

AYXOBHO-HPaABCTBCHHOC BOCIIUTAHHUE:
C(i)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HaHUA,

OTUYCCKOI'0O IMOBCACHUS, CBA3aHHOT'O C IIPAKTUYCCKUM

IIPUMEHCHUEM I[OCTI/I)KGHI/Iﬁ HAayKH

TPYA0BO€ BOCIIUTAHHE:
TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH
TPYIOIIO0US, HHTEPEC K Pa3IUUYHbIM cepam
npoecCHOHANBEHOM e TeNIbHOCTH

TPYAOBOE BOCIIMTAHME:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH
TPYIOIIO0US, HHTEPEC K Pa3IUUHbIM cepam
npodeccuoHaNbHOM e TEILHOCTH, CBSI3aHHBIM C
MaTEMaTUKON U €€ MPUI0KEHUSIMU

LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, OBJIA/IEHNE

SI3BIKOM MaT€MaTUKHA M MaTeMaTHISCKOM KyanypOfI KakK

CpeaACTBOM IMO3HAHUA MHUPaA

[Inomanu noBepxHoCcTH
1 00BbEMBI KPYTJIBIX TEJ

POII
IIpesenranun

TPYA0BOE BOCIIMTAHHE:
TOTOBHOCTB K TPYAy, OCO3HAHHUE LIEHHOCTH
TPYIOTIO0US, HHTEPEC K PA3TUYHBIM cepam
podhecCHOHANBEHOM e TEIILHOCTH, CBSI3aHHBIM C
MAaTeMaTUKOUN U €€ IPUIIOKEHUIMU

LHEHHOCTH HAYYHOI'0 IO3HAHMSA:
c(hOopMUPOBAHHOCTh MHUPOBO33PEHHS, OBJIAJICHUE

SI3IKOM MaTEMATHKHA U MAaTEMAaTUYECKON KYJIbTYPOMl Kak
CPEICTBOM MMO3HAHMS MUPA, TOTOBHOCTh OCYILIECTBIISATh

MPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIBHOCTD
HHAWBUYAJIBbHO U B I'PYIIIC




JBrxeHus

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3alHs
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

102

POIII
[Ipe3enTanuu

3CTeTHYeCKOe BOCIMTAHME:
ACTETUYECKOE OTHOILLIEHUE K MHUPY, BKIIIOUAsl ICTETUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/1a4,
peUIeHU, pacCyKICHUI

TPYA0BO€ BOCIIUTAHHE:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYI0II00MS

LHEHHOCTH HAYYHOI'0 MO3HAHMSL:
c(hOopMUPOBAHHOCTh MHUPOBO33PEHHS, OBJIAJICHUE
SI3IKOM MAaTEMATHKH U MATEMATHYECKOM KYJIbTYpPOH KaK
CpPEACTBOM MO3HAHUS MUpPa

3CTeTHYeCKOe BOCIIMTAHHE:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs 3CTETUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4,
PELIEHU, pacCyKICHUI







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

OcHoBHbIE NpaBUiIa U300pakeHUs Ha

PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
MePECceKArOINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MO POCTPAHCTBO

MHororpaHHuKH, H300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

Bxonnast koHTpOSIbHAS padorTa.




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epeceucHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300paxenune ceuyeHuit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI pa3HbIMU LIBETAMU

14

Merton cnenoB sl TOCTPOCHUS CEYECHUI




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUYEHUH.
CaoiicTBa nepeceyeHuid NPAMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3alliCh H1aroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUNXCS TPSMBbIX.
[TapajutenpHbIE IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOU ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

MenTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieNienune/1a U IpU3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TIapajuleIIeuIe1e
[lepneHuKyISPHOCT NPSAMOM U IUNIOCKOCTH.

42 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYNIAPHOCTD NPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IIJIOCKOCTH
TeopeMa 0 CylIeCTBOBAaHUH U

m €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockocT U nepreHINKYIApHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InockocT U nepreHINKyIIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

48 [Tepnennukynsap n HaknoHHad. [loctpoenne
NEPIEHIUKYIIAPA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHauKyspax (mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAUKYIspax (mpsamas

50 1 oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

52 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBHOM MPOEKINH
ITocTpoeHue ceuenuit kyba, Ipu3Msl,

55 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocT cumMeTpuid B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH J0 IIIIOCKOCTH
CriocoObl ONyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETpHUS, CIBUT TOYKHU MO MapaijiebHOI
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,

U3MEHEHUE PACCTOSHUN




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

IToBTOpEHME: Yroi Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckre METO/ bl BEIYMCICHUS yIIla
MEXy IPSIMbIMU B MHOT'OI'paHHHKaX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApPHOCTH IIIIOCKOCTEH;
TeopeMa O MPSAMOM NEPECEUEHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyroibHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea u CIeICTBUE U3 HEE

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
NPSAMBIX U IIOCKOCTH




72

[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue OT TOYKH 10 TIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

TpéxrpanHblil yroni, HepaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOT'O yIiia

77

DneMeHTHI ChepUIeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nrpamMuaa

81

82

[Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBIL.
[IpaBunbpHas npusma

[IpssMo#t napaenenunen, NpsMoyroJbHbIA
napaiesienumnes, Kyo




83 Brimykisie MHOTrOrpannuku. Teopema 1
Ditnepa
Brimykisie MHOTrorpannuku. Teopema
84 Olinepa. IIpaBuipHbIE U NONYNIPAaBUIIbHBIE 1
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHsATHE BEeKTOpA Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BexTopa 1mo 6a31/1c3v/ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
03 Brrauciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
98 O06o0mIeHre M cucTeMaTu3aIys 3HaHUH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 O0o001eHne U cucTeMaTu3alys 3HaHuH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/m Tema ypoka B Kontposbubie IIpakTuueckue
cero
padoTshI padoThI

1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"

2 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJEHNE BEKTOPOB"

3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH"

5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXy NPSMBIMA B MHOTOI'paHHUKAX

1 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHKaX

12 ®Dopmyia pacCTOSIHUS OT TOYKH 10 1

IIJIOCKOCTH B KOOpAWHATax




Haxonenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

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

15 KoHnTtpoinbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHusi MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapanenbHbIe IPSIMBIE U TNTIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC TIPSMBIE U TUIOCKOCTH:

29 CTaHJapTHBIC TTAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPAHHUKOB

93 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PaHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

26

HOBTOpeHI/Ie: jIomaanu MHOIOyroJibHMKOB,
dbopMyIIBI TSI TTOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bOopMYIIBI TSI TIOMIAACH, COOOPAKEHUS
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsT

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauu 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHBIE C
00BEMOM MPSMOYTOIIBHOTO
napaJenenuneaa

34

[Ipuknagubie 3a1a9u, CBsI3aHHBIE C
BBIUKCJIEHHEM 00BbEMa PSIMOYTOJIBHOTO
napajuienaenunena




35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

3 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHHE
00BEMOB MUPaMHU/] C OOLIUM YTIIOM

41 ®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BEMOB MUPaMH/L C OOLIUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMamMH UpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Ipumenenne 06EMOB. Brrurcnenue
paccTosiHUA A0 TIOCKOCTH

47 KonTtponbHas padora "O0béM

MHOTOTrpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Mumuaap. [psamoi KpyroBon HUIUHAD.
[Imomane MOBEpXHOCTH LUIIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBaHUS

52 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U ITOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUI HWJINHIPA, KOHYCa
CrepeomeTpruecKkue 3aJauu Ha

56 JIOKa3aTeJILCTBO U BEIYMCIICHHE,
MOCTPOEHUEM CEUEHUHN NWJINHIPA, KOHYCa

57 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C
[UTHHIPOM

58 [Ipuknagubie 3a1a9u, CBsI3aHHBIE C
MATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, TOCTPOCHUEM X
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoit 1 mapoM, TOCTPOECHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
moa00ust

68

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTtponbnast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMWJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

[Tnomaau 60KOBO M TOTHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Tpuknagaeie 3aaauu 1o Teme "OOBEMBI 1
IJI0IIaAu MOBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, MIAPOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
riomabio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOOOHBIX TEI

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomMeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB Tel U IUIOMIACH
[IOBEPXHOCTEN




80

KonTtponsnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

82

83

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (uryp. OOrme
CBOMCTBA JBMKCHUIN

Buapl nBrkeHuUiA: mapajuiebHbIA EPEHOC,

LEHTpaJIbHasi CAMMETPH, 3€pKallbHAs
CUMMETpHUs1, TOBOPOT BOKPYT IIPSAMOM

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

85

86

87

KonrtponsHas padota "Bektops! B
npoctpaHcTae”

Ob6o6uaroree noropeHue 11 noHsATHi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lapaniensHocTh
OPSMBIX M IJIOCKOCTEHN B MpocTpaHcTBe"

O6o06matomiee moBTopenue 11 mousTHii u
MeTO10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moBTopenue 11 moHsTHi 1
MeTOI0B Kypca reometpun 10—11 kmaccos,




cucreMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKA"

91

92

93

O6o06maromee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucTeMaTusanys 3Hanui: "Ihiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
O6o06matomee moBTopeHue 11 moHATHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMaTusanys 3Hanui: "[Lomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TeN"

Hrorosas KOHTPOJIbHaA pa60Ta

94

95

96

Wrorosas koHTposibHasA paboTa
[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3alus 3HaAHUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI




99

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

Wcropus pa3BuTus CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101

102

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

HcTopust pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







