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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KaK OOECIIEYMBAaET BO3MOXKHOCTb W3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHKE, (POpMHUpyeMOe MPU U3yUEHUH 00YUarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IIPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 331a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBOeHUs1 MporpaMMbl y4eOHOTro Kypca «I'eomeTpus» Ha yriryOJIEHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUIed mnpeaMeTHol obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOTO MPO(eCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUHM KaK 4acTH MHUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3iaeny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuUu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHUS JO0Ka3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHME MOHUMAHUSL POJIM AKCMOMATHKHU IPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
pELIeHUs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(opMUpOBaHHE MPEJICTaBICHUsT O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00ydJaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUS paclo3HaBaTh IMPOSBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, HWCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl U  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 1O rojam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIHecs
oOpamaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJICHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Juis auddepeHunanuu  00ydeHHs,  MTOCTPOCHUS
WHIUBUYAIbHBIX 00pa3oBaTeIbHBIX IMporpamMM, o0OeCleyuTh yriyOJIEHHOE
M3Yy4YEHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YUYEHHUS MAaTEMaTUKH C
y4uéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMEeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHME, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIENbHOTO MpOoeKTUpoBaHUs. M300pakeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajljiesenumnen,
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IJIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEx
MEPIICHIUKYJISIPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJjl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MTapaJUIeNIEUIIE] U €ro cBolcTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema I[ludaropa. [lupamuaa: n-yronbpHas nupaMmujia, NpaBUibHAs U yceUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUJIBI.
[IpaBribHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma M IIPABWIbHAS NUPaMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/IA U IPaBUIIbHBIN TeTpasap, Kyo. [lpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenne 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBaHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU npu3Msl. [ Lomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX MPU3M, CUMMETpHUsA IPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHATHEe KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUMH BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHWYECKAas TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpus chepsl U mapa.

O0béM. OcHoBHBIE CcBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIAHJpa, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
MUJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTen.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romoreTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOAOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TPOXOJIAIIME YEPE3 BEPILINHY), CEUEHUS [Iapa, METOAbl IOCTPOCHHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYILEH ITOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrospHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel Bektopa. PasnoikeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: MapajulebHBIM MEpEeHoc,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEIYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXXCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHUH, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMHPOBAHHOCTh, yYMEHHUS TPHUMEHSATh MAaTeMAaTHYECKHEe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MmacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33]1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COITMATIbHO-DKOHOMHUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MATeMAaTHYCCKUX 3HAHWK Ui pelmieHus 3amad B 00yacTu
OKpYJ)Karolel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAyKH U OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpO# KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIITh U XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATHUSIMH, (DOPMyIUPOBATH
OmpeieSICHUs TIOHITUHN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHbIE;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT NPOTUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 00BEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy pEUIECHUs 3aJayu,
KOMMEHTUPOBATH MOJTYyYECHHBIN pe3yJIbTAT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4yMe€ M CXOICTBO MO3UIMUN, B KOPPEKTHOU (opme
bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4ETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pEelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJTBHON
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpPUTEPUAM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOygaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B NPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITHSAMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo0);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHUS IS
KJIaCCU(PUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPAIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (OpMYJI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

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

e BBINOJHSATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JO0KA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IIPH
pPELIEHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, TMpPeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HAa TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSTHUS B
mpolecce IMOMCKA  pelieHUusT MaTeMaTU4yecku  CcQOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C IUIMHIAPUYECKOMH,
KOHUYECKOH W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHYC, cdepa u Imap) |
OOBSICHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIoiokKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBA3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs U MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUJIOIIAIIMU MIOBEPXHOCTENH U 00bEMaMu
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUIECKUE 3314l Ha BEIYUCIICHUE YTJIOB MEXIY MPSIMBIMHA U
MJIOCKOCTSMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0100us;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapayuienbHO U NEPHEHIUKYJISIPHO OCH), CEUYCHHS KOHYca (MapaijieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
MPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJy4YEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLECHUBATh pPEaJbHbIE CUTyallMd, MNPUMEHSATh HM3YUYEHHBIE IOHATHUA,
TEOPEMBI, CBOICTBa B TMpPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TOHSATUH U TEeOopeM, armmapara aireOphl, peniaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
HaumMenoBanue
1| duekTpoHHbIe (LM POBbHIE)
pa3iesioB M TeM KonTposabHubie IIpakTHyeckue
/ Bcero oOpa3oBaTe/ibHbIE pecypchl
0 NPOrpamMMbl padoThI padoTbI
https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
BBenenue B . N _
1 23 1 10438/aksiomy-stereometrii-i-ikh-prosteishie-
CTCPEOMETPHIO sledstviia-9252/re-c0090990-dec8-4417-8427-
26130c2d5cfd
B3aunmnuoe https://www.yaklass.ru/search?from=menutgs
2 pacmoiioKeHue IPSIMBIX 6 1 c.tab=0&gsc.q=B3anmHoe%20pacnonoxkeHne%
B IIPOCTPAHCTBE 20npambix%208%20npocTpaHcTBe&gsc.sort=
https://www.yaklass.ru/search?from=menutgs
[TapannensHOCTH
. c.tab=0&gsc.q=MapannenbHocTb%20npambix%
3 HPSIMBIX U MIJIOCKOCTEH 8 .
20n%20nnockocTen%208%20npocTpaHcTBe&g
B IIPOCTPAHCTBE
sc.sort=
https://www.yaklass.ru/search?from=menutgs
[lepnenAMKYISIPHOCTD
4 . 25 c.tab=0&gsc.q=MNepneHgmKynapHocT6%20npam
MPSMBIX U INIOCKOCTEH
p bIx%201%20nnockocTeln%208%20npocTpaHCTB
B POCTPAHCTBE
e&gsc.sort=
https://www.yaklass.ru/search?from=menu#gs
5 Yrael 1 pacCTOSTHUS 16 1 c.tab=08&gsc.q=Yrnb1%201%20paccToaHMA&gESC
.sort=
https://www.yaklass.ru/search?from=menutgs
6 MHOrorpaHHUKH 7 1

c.tab=0&gsc.q=MHororpaHHnKn&gsc.sort=




Bexkrtopsl B
MIPOCTPAHCTBE

IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3alIH
3HAHHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12

102

https://www.yaklass.ru/search?from=menutgs
c.tab=0&gsc.q=BeKTopbl%208%20NpoCcTpaHCTB
e&gsc.sort=




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsmeie  Tpakrseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 |
CHUCTEMaTHU3aIlus 3HAHUM
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBuIia U300paKEeHHs HA PUCYHKE
IJIOCKOCTH, MapajICIIBHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTyPOCTPAHCTBO

[TonsaTus: mepecekarmumecs MmIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOJyPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

MHororpaHHuKH, U300pakeHue
IPOCTENUIINX POCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHune cedeHuit mupamMmuabl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOMISAT Yepe3 UxX
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N3obpakenue ceueHuil nupamusl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAST Yepe3 X
p€6pa. N3o0pakeHne nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMM LIBETaMU

13

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€opa. N3o0pakeHne nepeceueHus




IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUIM.
CBolicTBa epeceyeHri MPSIMbIX U
IIOCKOCTEN

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1UCh 111aroB
MIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYroJbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
TJJAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnoyioxkeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapaniensHble npsiMbie B
IIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBaHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOIALICH Uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannenbsHOCTb TpeX HMpsiMbIX. Teopema
0 TpEX mapauleIbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA AapaJJIEILHOTO
NpOeKTHPOBaHus. M300paxeHne pa3HbIxX
¢Guryp B napajieabHON NPOEKIUH




28

lenTpanbpHas nmpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJ0Ka3aTeabCTBO U
HCCIIEIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha BBIYUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTBIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

ITocTpoeHue ceueHus, MPOXOIAILETO
yepes NaHHYI0 NPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyrou npsamoil. Pacuér
OTHOUIIEHUM

[TapannenpHas npoexuusi, IpPUMEHEHHE
JUTSI IOCTPOEHUS ceueHui Ky0a u
napasienenunena. CBorcTa
napajuiejenunea u mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
napajiCJIbHOCTH ABYX IIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOAAIIEH Yepe3 TOUKY, HE




MIPUHAJICHKALLYIO TAHHOU TUIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX MIOCKOCTEN: O
[apaJuIEIbHOCTH MIPSIMBIX IIEPECEUCHUS
IIpU NMEPCCCUYCHNU ABYX MapaICIIbHBIX
IIJIOCKOCTEM TpeThen

37

CBolicTBa napauiesIbHbIX IJIOCKOCTEH:
00 oTpe3Kax MnapauieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy MapaiieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOI C
JIBYMsI MTapajIeTbHBIMU TI0CKOCTSIMHU

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

43

Brruncnenue UIMH OTPE3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumnese

[IepnieHIUKyYIIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTHU MIPSIMOMN U
IIJIOCKOCTH

[IepnieHIUKyYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU MIPSIMOM U
IIJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

4 4yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIJISIPHON K INIOCKOCTH

45 [InockocTu U nepneHAUKYISPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

46 [110CcKOCTH U IEPIEHANKYIISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[TepieHauKyISIp M HAKJIOHHAS.

47 [TocTpoeHne neprneHuKyIsapa u3 TOUKU
Ha MPAMYIO
[IeprieHAMKyIIsIp ¥ HAKIIOHHASL.

48 [TocTpoeHue neprneHuKyIsapa u3 TOUKU
Ha MPAMYIO

49 TeopeMa 0 TpEX nepHeHANKYISIpax
(mpsiMast 1 oOpatHas)

50 Teopema o TpéX NepneHANKYIAPAX
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenMBaromuMucs
PSIMBIMU
[Touck nepneHANKYJIISPHBIX MPSIMBIX C

52 MTOMOIIBIO NIEPIEHANKYJIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyda, mIpU3MBL,

54 [IPaBUJIILHOM MUPAMUBI C TIOMOIIBIO

OPTOTOHAJILHOM IIPOEKIIUU




55

[Toctpoenue ceuenuii Kyba, mpU3Mbl,
NPaBUJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II10cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

57

58

[Tpu3Hak neprneHIuKyISPHOCTH TPSIMON
U TUIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

60

61

CriocoOb! ONyCTUTH MEPIEHAUKYIISPHI:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbnas pabora "B3aumuoe
pacmosoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAy MPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCUHYCOB

64

[ToBTOpEHME: YTOa MEKITY
CKPELIMBAIOIINMUCS IPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yTiia MeXIy MPSIMBbIMU B
MHOTOTpaHHHUKaX

66

67

68

69

JIByrpansbiii yroj. CBONCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTIO yria

[leprieHAMKYISIPHBIE TIJIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHINKYJISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyJISpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX II0CKOCTen
NEPIEeHIUKYISPHBIX TPEThEH TIOCKOCTH

[TpsaMoyronbHbIM napaienenunesn; Kyo;
M3MEpEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napasenenuneaa

70

Teopema o quaroHanu NpsMOyIrOJIbHOTO
napaielienunesa u cleCcTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PacroJIOKECHHUEM NIPAMBIX U IIJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUBArOIHECH
MMpsAMbIC, TAPAJIJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

[Tapa napaynenbHBIX IIIIOCKOCTEH HA
CKPELIUBAIOIINXCS MIPSMBIX, PACCTOSTHUE
MEXY CKPELUBAIOLIUMUCS IPSMBIMU B
IIPOCTBIX CUTYaLUsIX




74

Paccrosaue ot ToukHn J0 IIIIOCKOCTH,
pacCcTodHuE OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYJIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblii yroi, HEpaBEHCTBA AJIs
TpeXrpaHHbIX yrioB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB Il TPEXIPAHHOTIO yIJIa

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYecKue JIMHUU Ha 3emiie

Konrponbnas pabora "Y1l u
paccrosiHus"

79

80

81

Cucremaru3anus 3HaHHUH
"MHOrOrpaHHUK 1 €ro 3J1eMeHThI"

ITupamuga. Bunsl nupamua. [IpaBunsHas
nvpamua

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

82

&3

84

[IpssiMoit mapannenenunen,
PSIMOYTOJIbHBIN Mapaienenumnes, Kyo
Brinykiible MHOrOrpaHnHuku. Teopema
Olinepa

Brimykiible MHOrOrpanHuku. Teopema

Oiinepa. IIpaBunpHbIe N
MOJTYTIPaBUIILHBIE MHOTOTPAHHUKHU

85

KonTtponbnas pabora "MHuororpanHuKu"




26 [TonsaTue BexkTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBusno napasmienenumnena 1
90 YMHOKEHNE BEKTOPA HA YUCIIO 1
Pasnoxenne BexkTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICIKAITUX B OJTHOMN 1
IJIOCKOCTH
92 CkansipHO€ pOU3BEICHUE 1
93 Brruncnenue yriia Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [IpocrTeiimme 3a1a4u ¢ BEKTOpAMH 1
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
96 [IpocrTeiimme 3a1a4u ¢ BEKTOpAMH 1
97 IIpocreiiline 3ana4u ¢ BEKTOpaMHU 1
98 O00011eHNe U cCUCTEMaTU3aINS 3HAHUI 1
99 O06o0011eHre U cucTeMaTU3alus 3HAaHUN 1
100 HtoroBast KOHTpoJIbHAs paboTa 1
101 Wrorosast kKoHTpOJbHASA paboTa 1
102 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsl
[ToBTOpenue Tembl "KooparHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpascTse”
) [ToBTOpenue Temsl "CkansspHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria |
MeXJly BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpEHME TeMbl Y paBHEHHE IPSIMOMH, 1
MIPOXOJISIIEH uepe3 J1Be TOUKHU"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHne 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
MporpaMMHUpPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWMHOE |
pOrpaMMHUPOBAHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTHYECKHUEe METO/IbI pacuéTa yria 1

MECXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMya pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJMHATAX

13 Haxosxnenue paccTostHui OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOW MUPaAMU/IS

15 KonTtponpHas pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIE TIJIOCKOCTH, IepeceYeHUs
MPSIMBIX U MJIOCKOCTEHN

19 [TapamiensHbIe TPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpsAMbIE U MIIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannensHbIe MPSMBIE U TIIIOCKOCTH:

21 YIJIBI MEKTy CKPEILIMBAIOIIUMHUCS
PSIMBIMU
[lepnenauKyasipHBIC IPSIMBIC U

” MJIOCKOCTH: CTaHIapTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSAMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE NIPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TIoniaael, cooopakeHus Mo 100w

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0MAIEH, COOOpaKEHHUS IO 100U

[ToBTOpEeHMeE: Mo
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
iomiaiel, cooopakxeHus moaoous

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

29

30

31

[Inomaau ceyeHnit MHOTOrpaHHUKOB:
IUIOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs O 100Mst
KonTtponshas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOIPAaHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHCEKIHH yTiia




33

CrepeoMeTpuueckue 3aJau, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuknagselie 3a1a4n, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiesaenunena

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPAMOit
MIPU3MBI

37

[puxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON TPU3MBI

38

39

40

Brruncnenue 005EMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrurcnenue 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMU/Ibl

®dopmyra 00bEMaA TUPAMHUIBIL.
OTtHoteHNE 00BEMOB TUPAMU] C
OOIIUM yTIIOM

41

®opmyina 00bEMa MUPaMUIbIL.
OTtHomeHrne 00BEMOB TUPAMUT C
OOIIUM yTIIOM

42

CrepeoMeTprIecKue 3a/1a4M, CBI3aHHBIC
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI

43

CrepeoMeTpUUYECKHE 33/1auH, CBSI3aHHBIC
¢ 00bEMaMH TUPaAMHUJIBI




[Mpuknanueie 3axaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. BeruncieHue
PacCTOSIHUSA A0 MIIOCKOCTH

47 KonTponbnas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast HOBEPXHOCTb,

48 00pa3yrouue MUJINHIPUIECKOM
MMOBEPXHOCTHU

49 Humuuap. [IpssMoi kpyroBon HUIMHIP.
Inomaae MOBEPXHOCTH LWJIMHAPA

50 Konuueckas moBepXHOCTh, 00pa3yroliue
KOHHUYECKOU moBepxHocTu. Konyc

51 CeueHne KOHYyca MIOCKOCTBIO,
napaieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aauu Ha

55 JTIOKa3aTelIbCTBO U BHIYUCIICHHE,

MOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHyca




56

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HLIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By n n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n306pakenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei
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Cummetpus cdepsl 1 mapa

CrepeoMeTpHuuecKkue 3aauu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYEHUH MIOCKOCTHIO
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[IpukiiagHble 3ana4n, CBSI3aHHBIE CO
cdepoit u mapom




[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJaPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIUY TEI BpaIeHUs
Y MHOTOIPAaHHUKOB

69 3agauu o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agaum o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena
MOBEPXHOCTHU BpaleHus"

7 O0beéM muuHapa. Teopema 06 00bEME
IPSIMOTO IUJIMH]IPA
Brruncienue 005EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 00KOBOI M MOTHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aj1auu, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHycCa

76 [Ipuknanneie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 11apa 1 MapoBOTO CEKTOPA.

77 Teopema 06 06béme mapa. [lnomans

cdepsl. CTepeoMeTprUUeCKUe 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUEM O6’béMOB




11apa, [apoBOr0 CETMEHTA U 1LIapOBOT0
CEeKTopa
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[Ipuknanueie 3axa4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BpEMaMU ITOOOHBIX TENI
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[TomoOHBIE TEeNa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeoMeTpHUECKUe 3a]]a91, CBI3aHHbBIC
C BBIYHCIICHHEM 00BEMOB TEI U
IJI0IIaIe TOBEPXHOCTEN
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Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIIBIX Te"

JIBHKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKESHUS U PaBEHCTBO
¢uryp. OOmue cBoHCTBa IBUKEHUIN

Bubl nBrkeHM: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CHMMETPHUS,
3epKaJIbHasi CHAMMETPHS, TOBOPOT
BOKPYT IPSIMOM

[IpeoOpazoBanms nomoous. [psmas u
cdepa Ditnepa
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I'eomeTpuyeckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS
KonTtponbHas padora "Bekrops! B
npocTtpaHcTae”
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Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpoCTpaHCcTBE"

Ob6o6maromee noropenue 11 nmonsTuit
1 MeTo/10B Kypca reomerpuu 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 monsTuii
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BexTops!l B mpocTpaHcTe"

&9

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

O6o06matomee moTopenue 11 monHsTHIt
1 MeTo/10B Kypca reomerpun 1011
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"[Tmomranu MOBEPXHOCTU U 0OBEMBI
KpyrJibix Ten"
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O6o06matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN




"TTnomaamu MoOBEPXHOCTU U O0BEMBI
Kpyribix Ten"

93
94

Wrorosas kKoHTpOJbHASA paboTa

HroroBast KOHTpoJIbHAs paboTa
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[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUIN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUU KaK

102 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX NMHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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