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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXHOCTb M3YyYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00yJarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 331a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaoUXcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOJIUMBIX JJIs1 YCIEMIHOTO MPO(eCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JlauaMu Kypca TE€OMETpPUM Ha YIriIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPEICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMUCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE TOHITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HaXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHUpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACNSIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEeOpHUi, (GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHUHN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COIEPIKAHHEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATENBFHBIMHA JTHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  pacmpeaenseTrcss He TOJbKO [0
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumManuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBISIONIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOKCHUIO HW3YYEHUS MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: IapajuIe/IbHbIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajuiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYpHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €ro cBoMCcTBa. Kparyaiimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: n-yronbHasi nupamujia, NpaBuIbHas U yCEeUEHHAs
nupamusbl. CBolicTBa péOep M OOKOBBIX TpaHEW MPaBUIBLHON MHPAMUIBI.
[IpaBriibHBIE MHOTOIDAHHUKH: NPABUIIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MMPAaMU/Ia U TPABUJIbHBIN TETPA3Ip, KyO. IIpencraBnenne
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IIPAaBHJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX MPU3M, CUMMETpHUsA IIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3z He€. OO0ObEéM mpsMol u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHuIbl U KoHyca. OOBEM I1apa U 11apoBOTO
CerMEHTa.

KoMOuHanuyn Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
MUINHADP, OMHWCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIcHUsI.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH ITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpIMHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpakJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELUICHU, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKWe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBO€E BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt ¥ pearr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI peHieHus 3a7ad B o00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHNUE MaTEeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TUBWIN3AINY, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPEJCTBOM ITO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
¥ UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAJILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(PUKaIiy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJy pEUIeHUs 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThl 1 KOOPAUHUPOBATH
CBOM JIUCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMNEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (TIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOTOHAIILHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (TIpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JO0KA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaX0XJICHNE TeOMETPUUECKUX BEJTMUNH, IPUMEHSS H3BECTHBIC METOIbI TIPU
pelIeHnH MaTeMaTHMYeCKHUX 3a7ad MOBBIILIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH NPOCTEHIIME NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBIeHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSITh U3YYCHHBIC MOHSATHUS B
mpolecce IMOMCKAa  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEICTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOIOTHA.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIepUPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIAMH BPAILEHUS: IIWIHHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYI0 Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSAMH, BEIYMCIIEHUE PACCTOSIHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATHUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUsI MO 00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYECHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBATh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

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

MIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSATH H3YyUYECHHBIC MOHSITHSA,
TEOPEMBI, CBOICTBa B TMpPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara airedpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBlIeHUs 00 OCHOBHBIX ATamax Pa3BUTHUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxeHue npsmbIx B 6
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g |
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5 |
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12 1
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE IITIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

Bcero

KoauuecTBO 4acoB

KonTpoabubie IIpakTuueckue

padoThI

padoThI

Jlara
U3y4YeHUS

[TonsaTust crepeomMeTpun: TOYKa, MpsiMasi, TII0OCKOCTh,
npoctpancTBO. OCHOBHBIE MTPaBUIIa U300paXKEHHS Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[onsATus: nepecexaromuecs MI0CKOCTH, IEPECEKAOIIUECS
npsiMasi U MJI0CKOCTh; OJIYIPOCTPAHCTBO

[TonsiTust: mepecexaronirecs MmI0CKOCTH, MePECeKaAIONUecs
npsiMasi ¥ TII0OCKOCTh; TIOMYTPOCTPAHCTBO

MHororpaHHMKH, H300pa’keHre MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHuKH, U300pa’keHNE MPOCTEUITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMUX O0BEKTOB

AxcuoMsl CTCPCOMCETPHUU U IICPBBIC CICACTBUA U3 HUX

AXCHOMEI CTCPCOMETPHH U ICPBBIC CICACTBUA U3 HUX

10

AxcuoMsl CTCPCOMCETPHUU U NICPBBIC CICACTBUA U3 HUX. CnocoObl

3aJjaHus NPSAMBIX U TUIOCKOCTEH B mpocTpancTBe. O003HaueHus
MPSIMBIX U IIJIOCKOCTEN

N3ob6pakenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3o0paskeHue nepeceueHus




11

12

MOJIYYEHHBIX IJI0CKOCTE!. PackpainBanue noCTpOEHHBIX
CEUYEHUM pa3HbIMU LIBETAMU

N3o00paxeHue cedeHui mupamMmuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
MPOXOJAT uepe3 ux péopa. M3o0paxkeHue nepeceyeHus
MOJIyYEHHBIX TUIOCKOCTeH. PackpalinBanue mocTpoeHHbIX
CEUEHHUI pa3HBIMHU I[BETAMU

N306paxkenue ceueHnii nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
IpoXOoJAT uepe3 ux péopa. M3zo0pakeHue nepeceuyeHus
HOJIy4EeHHBIX IJIOCKOCTEN. PackpalirBanue moCcTpOEHHBIX
CEUEHMH pa3HbIMU LIBETAMHU

13

N306paxkenue ceueHunit nupamuabl, Kyoa ¥ Mpu3Mbl, KOTOPbIE
HPOXOIAT uepe3 ux péopa. M3o0pakeHne nepecedeHus
HOJIyYEHHBIX IIOCKOCTEeH. PackpaiinBanue moCTPOEHHBIX
CEUEHMH pa3HbIMU LIBETAMHU

14

15

16

Merton creoB AJis MOCTPOCHUS CEUCHUN

Meron crnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUI MPSAMBIX U MIIOCKOCTEN

Merton crenoB i mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B mupamuie, Kyoe o TpéM ToUKaM Ha
pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
p€opax. Co3naHne BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOEHUS

[Toctpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaM Ha

pEbpax. Cozianue BRIHOCHBIX UYEPTEIKEH U 3aMKCh IIaroB
MOCTPOEHUS




20

21

[TocTpoeHue ceueHmit B mupamue, Kyoe 1mo TpéM Toukam Ha
p&opax. Coz/taHre BHIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOCHHUS

[ToBTOpenue muanumerpuu: Teopema o MPONOPIHOHATBHBIX
otpeskax. [lomoOue TpeyroibHUKOB

22

IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
IJJAHUMETPUHU U CTEPEOMETPUU

23

24

25

KonTtponsHas padora "Akcuomsl crepeomerpun. CeueHus"

Bzaumnuoe PpaCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBC.
CerH_II/IBaIOIHI/IeCﬂ IpsAMBIC. HpI/I3HaKI/I CKPCIIUBAOIIUXCs
MIPpsAMBIX. HapaJ'IJ'IeJ'ILHLIe IIpsAMBIC B ITPOCTPAHCTBE

Teopema 0 Cy11eCTBOBAaHMH M €IMHCTBEHHOCTH MPSMOUN
napajuieIbHON TaHHOU NIPSIMOM, MPOXOALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Niexkallell Ha JaHHOM nmpsiMoid. Jlemma o
MEepPECEUCHNH NapaIeNIbHbIX NPSIMBIX TUIOCKOCTBIO

26

[TapamienbHOCTB Tpex NpsAMBIX. Teopema 0 TpEX NmapauieabHbIX
IpsAMBIX. TeopeMa 0 CKpeIMBAOIINXCS MPSMBIX

27

28

29

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajuleIbHOrO MpoeKTHpoBaHus. M300pakenue pa3HbIX Guryp
B [TapaJUIEIbHON IPOEKIINU

[lenTpanbHas npoeKLusA. Yol C COHaNpaBIE€HHbIMUA CTOPOHAMH.
Yron Mexay npsiMbIMU

33}13‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIioJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIETbHOCTh NPSMOM U INIOCKOCTH B
npocTtpaHcTse. [Ipu3Hak napamienbHOCTH IPAMOM U MIJIOCKOCTH.
CaoiicTBa napayuieIbHOCTH IPSIMON U MJIOCKOCTH




FCOMeTpI/ILIeCKI/Ie 3aJa4M Ha BBIYUCJICHUE U JOKa3aTCJIbCTBO,

31 CBSI3aHHBIE C [1apPAJJIEIbHOCTHIO MPSMBIX U IUIOCKOCTEN B 1
IIPOCTPAHCTBE

0 [TocTpoeHue ceueHus, MPOXOISIIETO Yepe3 TaHHYIO MPSMYIO Ha |
YepTekKe U MapauIeIbHOTO IPyroi npamoit. Pacuér oTHomeHui
[TapannenbHas npoekuysi, [PUMEHEHUE 1JI IOCTPOEHUS CEUEHUN

33 Ky0a u napamuienenunena. CBOHCTBa mapaienenunena u 1
MPU3MBI

34 [TapannenpHble MIOCKOCTH. [IpU3HaKK MapaIeaIbHOCTH IBYX |
IIJIOCKOCTEMN
Teopema o nmapasieIbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,

35 MIPOXOASIIEH yepe3 TOUKY, He PUHAIJICKALLYIO JTaHHOU 1
IIJIOCKOCTH U CJIECTBUSA U3 HEE
CaolicTBa napauieIbHBIX TNIOCKOCTEH: 0 MapaieIbHOCTH

36 NPSIMBIX TIEPECEUEHUs IPU MEPECEUCHHUH IBYX MapauIeNbHbIX 1
IJIOCKOCTEN TPEeThEN

37 KontponbHas padota 1

38 [ToBTropenue: Teopema ITudaropa Ha mockoctTi 1

39 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapajuieNenuneaa 1

A1 Boruncnenue 1iaMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM 1
napajuleJenumne1e

42 IlepnenquKyIsIpHOCTH NPSMOM U TUIOCKOCTH. [Ipu3Hak I
NEePIEeHIUKYISIPHOCTU IPSIMON U TJIOCKOCTH

43 [lepnenaukynsipHOCTH NpsAMOM U M10ckocTH. [Ipn3Hak |

NEPNCHAUKYIIAPHOCTU HpﬂMOﬁ " IJIOCKOCTHU




TeopeMa O CYIIECTBOBAHUHU U €AMHCTBCHHOCTHU HpﬂMOﬁ,

44 IIPOXOJIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIICHIUKYIIIPHOU K
IJIOCKOCTH

45 [110CKOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBIC B
MHOT'OTpaHHHUKaX

46 [InockocTu ¥ nepneHAUKYISIPHBIE UM IIPSIMBbIE B
MHOTOTpaHHHUKaX

47 Ilepnengukynsp u HaknoHHas. [locTtpoeHne nepnesauKysipa u3
TOUYKH Ha IPSIMYIO

43 ITepnienpukyinsp u HaxioHHas. [locTpoeHue neprneHnKyspa u3
TOYKH Ha IIPSIMYIO

49 Teopema o TpEx mepreHANKYIsApax (MpsiMas U oOpaTHast)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

51 VYroa Mexy CKpeluBaroIMMHCS IPSIMbIMU

50 [Touck nepneHAUKYIAPHBIX MPSAMBIX C IIOMOILBIO
NEePIEeHIUKYISPHBIX MIIOCKOCTEN

53 OpToroHanbHOe IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON TUPAMUIbI C
MTOMOIIBIO OPTOTOHATIBHOM MPOEKIINHU

55 [TocTpoenue ceuenuii Kyda, mpU3MBbl, IPABUILHOW MUPAMUJBI C
MIOMOUIbIO OPTOTOHAJILHON ITPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuil B MHOIOTpaHHUKAxX

57 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMOM U TIIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

53 [IpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTOSHUN OT TOYKH 10

INJIOCKOCTH




HpaBI/IJ'IBHBIC MHOTI'OI'PaHHHUKHU. Pacuér paCCTOHHI/Iﬁ OT TOYKH A0

59
IJIOCKOCTH

60 CniocoObl ONyCTUTH NEPIIEHANKYISAPBI: CHMMETPHUS, CABUT TOUKH
0 TapajuieIbHON TPSMOM

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PACCTOSHUI

2 KoHnTtposbHas padota "B3anMHOe pacmooKeHHe MPSIMbBIX 1
IJIOCKOCTEM B TpoCcTpaHCcTBE"
[ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64 [ToBTOpEHUE: Yroa MeXy CKpEeIIUBaOIIUMHUCS IPSIMbIMU B
IIPOCTPAHCTBE

65 ['eomeTpuyeckre MEeTOAbl BBIYMCICHHS YIJIa MEKY NPSIMBbIMU B
MHOTOIPAHHHUKAX

66 JByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO
yria

67 [lepnennukynspHeie naockoctu. CBOMCTBA B3aUMHO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN
[Tpu3Hak nepneHIuKyJIIpHOCTH IJIOCKOCTEHN; TEOpeMa O MPsIMON

68 NIEPECEUECHMS IBYX IIJIOCKOCTEN MEPIEHAUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69 [TpsMoyronbHbIM Napasienenunesn; Ky0; H3MepeHus, CBOicTBa
IPSIMOYTOJIBHOTO NapajuieenuIea

70 Teopema o AMaroHanau NPSMOYTOJIBLHOTO Mapaljiesienumnesa u
CIIEICTBHE U3 HEe

71 CrepeoMeTpuuecKre U IPUKIIAJHBIE 33Ja4H, CBA3aHHBIE CO

B3aUMHBIM PAaCIIOJIOKCHHUEM NIPAMBIX U IIJIOCKOCTHU




HOBTOpCHI/IeZ CKpCIIUMBAIOIIHECS IIPSAMBIC, IapajljICJIbHbIC

2 IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX !
ITapa nmapayuienbHbIX INIOCKOCTEW Ha CKPEILMUBAIOIINXCS MPSAMBIX,

73 paccTosiHUE MEKIY CKPELIMBAIOIMMHUCS IPSMBIMH B IIPOCTHIX 1
CUTYaLUsAX

74 PaccrostHre OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 1
IJIOCKOCTH

75 Boluncnenue paccToSHUN MEXAY CKPELMBAIOIIMMUCS IPSIMBIMU |
C MIOMOILIBIO MEPIEHAUKYIISIPHON MIIOCKOCTH
TpéxrpaHHblii yroj, HEPAaBEHCTBA JJIs TPEXTPAaHHBIX YIJIOB.

76 Teopema IIudaropa, TeopeMbl KOCUHYCOB U CHHYCOB JJIsI 1
TPEXTPAHHOIO yria

77 DneMeHTHl ChepruIecKoil FTeOMETPUH: T€0Ie3NIECKUe IMHIH Ha |
3emie

78 KonTponpHas padora "Yriel u paccTosHus" 1

79 Cucremartuzanus 3HaHuN "MHOTOrpaHHHUK U €70 2JIEMEHTHI " 1

80 IInpamua. Buael nupamun. [IpaBunsHas nupamuia 1

81 ITpusma. IIpsimMas u HaknoHHas npusmsl. [IpaBunpHas npusma 1

2 [Ipssmoit napaienenunen, NpsMOyTroIbHBIN ITapauIeIenuIe, |
KyO

83 Beinykinbie MHOrorpanHuku. Teopema Dinepa 1

24 Boinyknbie MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHbie U |
IIOJIyNIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbhas padota "MHororpanHHuku" 1

86 [lonsTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1




89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
91 PasncimeHHe BEKTOpA M0 0azucy TpEX BEKTOPOB, HE JIeKAIIUX B |
OJIHOM IJIOCKOCTHU
92 CkansipHoe NpOU3BEICHUE 1
93 Boruncnenue yriia Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1
95 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 KonTtponpsHas padota: «BeKTOpbI» 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O0600meHne U cucTeMaTu3alus 3HaHUK 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xonTpoasHas pabora 1
102 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaudecTBO 4acoB

Ne Hara
w/n Tema ypoka Kourpoabnsie IIpakTuueckue ysenus
Bcero padoTbl padoThI
| [ToBTOopenue Tembl "KoopauHaTel BEKTOpa Ha MIIOCKOCTH U B |
npocrtpaHctae"
2 [ToBTOpenue Tems! "CkansgpHoe pou3BeA€HHE BEKTOPOB" 1
3 IToBTOpEeHUE TeMBbI "BhruncieHue yria Mexy BEKTOpaMu B |
npoctpaHcTae"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSAMON, IPOXOASILEH Yepes3 ABE |
TOYKH"
5 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
OTpe3Kax
6 VYpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
OTpe3Kax
BekropHoe nmpousBeneHue 1
JIuneiHble HEPAaBEHCTBA, JINHEWHOE TPOTPAMMHUPOBAHHE 1
JInneliHbIe HEPABEHCTBA, JINHEWHOE ITPOrpaMMHUPOBaHUE 1
10 AHanuTHYeCKre METO/Ibl pacuéTa yriia Mexay NpsMbIMU B |
MHOTOTpaHHUKAaX
1 AHanuTHuecKnue METO/bI pacuéra yrila MeX1y INIOCKOCTSMH B |
MHOTOTpaHHUKAX
12 PopMyia pacCTOSTHUSA OT TOYKH JI0 INIOCKOCTH B KOOPIMHATAX 1
13 HaxoxxaeHne pacCTOsSHUI OT TOUKHU 0 IJIOCKOCTH B KyOe 1
14 HaxoxieHne pacCTOSIHUI OT TOYKH A0 MJIOCKOCTH B IPABWIBHOU 1

nupamMuac




15

Kontponbhas padota "AHamuTudeckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTAHIAPTHBIE MHOTOTPAHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B

18 CeueHusi MHOTOIPaHHUKOB: CTaHAApPTHBIE IUIOCKOCTH, [TepeceueHUs
MPSIMBIX U IJIOCKOCTEH

19 [TapannensHble NpsIMbIE U MIJIOCKOCTH: apalIeIbHbIE CEUCHUS

20 [TapannenpHble PSMbBIEC U TNIOCKOCTH: PACYET OTHOIICHUH

)1 [TapannensHble NPSIMBIC U TIFIOCKOCTH: YTIIBI MEXKITY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU
[lepnieHIuKyNSpHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC MAPhI

22 MEePIEHIUKYISIPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

3 [leprnieHIuKyNSpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MePIEeHIUKYIIApax

24 [lepnenqukynsipHbIC IPSMBIE U TNIOCKOCTH: BBIYUCIICHHS JJIMH B
MHOTOTpaHHUKAX

)5 [ToBTOpeHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JTsI
TJI0IA 1M, COOOpaKEHUSI TIOT00MS

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
ionaaen, cooopaxeHust moao0ous

7 [ToBTOpeHME: TUIONIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JTsI
TJI0IA 1M, COOOpaKEeHUSI TTOT00MS

)3 [Inomanu ceyeHnii MHOTOrpaHHUKOB: TUIOLIAAN TOBEPXHOCTEM,
paspe3aHus Ha 9YacTH, COOOPaKEHUS TTOT00US

29 [Inomanu cedyeHnii MHOTOIPaHHUKOB: TUIOLIAAN TOBEPXHOCTEM,

pa3pe3aHus Ha 4aCTH, C006pa)KCHI/I}I HO,Z[O6I/I$[




Kontponbnas padota "[loBTOpeHNE: MHOTOIPAaHHUKH, CEUCHHS

30 "
MHOTOTPaHHUKOB

31 O06BEM Tenma. O0beM IPSIMOYTOJILHOTO MapajliesenuIe/1a

32 3anaun 00 yaBoeHUHU Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUU yIiia

13 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Napajuiesienuneia

34 [TpuknanHblie 3a1a4M, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA
[IPSIMOYTOJIBHOT'O ITapaJulesIenunesia

35 OO6BEM TIPSIMOI TTPU3MBI

36 CrepeoMeTpHUeCKre 3a]]a9d, CBSI3aHHBIC C BRIYHCICHUEM 00hEMOB
MPSAMOU MPU3MBbI

37 [TpuknaaHble 33729, CBA3aHHBIE C 00BEMOM IPSIMOU MTPU3MBI

13 Brruncnenmne 06bEMOB Tell ¢ TOMOIIBIO ONPeIeIEHHOTO HHTerpaa.
O0BbEM HAKJIOHHOM MPU3MBI

39 Brruncnenne o0bEMOB TeIT ¢ TOMOIIBIO OMPEIEIEHHOTO HHTETpaa.
OO6BbEM upamMuIbl

40 ®dopmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB ITUPAMU]L C
00IIUM yTIIOM

A1 dopmyna 06béma nmupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHUL C
00IIKM YIiIoM

4 CrepeomeTpHuueckue 3aa4M, CBsI3aHHbIE ¢ 00bEMaMK HAKJIOHHOU
TIPU3MBI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/TIBI

m [Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OOBEMBI TeN'", CBA3aHHBIE C

00BEMOM MTUPAMHU/TBI




46

HpI/IMeHeHI/Ie 00BbEMOB. BrIuncienue PaCCTOAHUA A0 INIOCKOCTHU

47 KonrtponsHas padora "O6bEM MHOTOrpaHHHUKa"

43 Hunuaapuyeckas MoBEpXHOCTb, 00pa3yollire UIHHIPUIECKOI
MMOBEPXHOCTHU

49 Humuaap. [psimoit kpyroBoit unuuap. [1nomans noBepXxHOCTH
UWIMH]IpA

50 Konnueckast moBepxXHOCTh, 00pa3yrone KOHMYECKON
nosepxHoctu. Konyc

51 Ceuenune KOHYycCa MJIOCKOCTHIO, MAPAJUIETBHOM MJIOCKOCTH
OCHOBaHUS

52 Yceuénnslil konyc. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60K0BOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON MTOBEPXHOCTH KOHYCa

55 CrepeoMeTpuyecKre 3aJjaun Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUE,
IIOCTPOCHUEM CEUYEHUN MWINHJPA, KOHYCa

56 CrepeomeTpHruecKkue 3aja4M Ha JI0Ka3aTeIbCTBO U BBIYUCIIECHUE,
MIOCTPOCHHUEM CEUYEHUN MINHJpPA, KOHYCa

57 [IpuknagHblie 3aa4u, CBSI3aHHbBIE C [IWIMHAPOM

58 [Ipuknanueie 3a7a4n, CBSI3aHHBIE C IIWIMHAPOM

59 Cdepa u map

60 [lepeceuenue ceps! u mapa c mockocteo. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u n3o0paxenue mapa

61 [Tepeceuenue ceps! u mapa c miockocthio. Kacanue mapa u
cdepbl MIOCKOCThI0. Bua 1 nzobpaxenue mapa

62 VYpasuenue chepsl. [nomans chepsl u e€ yacreit

63 Cummetpus cdepsl u mapa




CTepeOMeTpI/I‘{CCKI/IC 3aJa4u Ha A0Ka3aTCJIbCTBO U BbIYHCIICHUC,

64 CBsI3aHHBIE CO c(pepoii U MapoM, TOCTPOCHUEM HX CEUYCHHUN 1
IIJIOCKOCTBIO
CrepeoMeTpuyecKre 3aJ]aud Ha I0Ka3aTeIbCTBO U BBIUMCIICHHE,
65 CBsI3aHHBIC CO c(hepoil U mapoM, IMOCTPOCHUEM MX CEUYCHUI 1
IJIOCKOCTBIO
66 [Tpuknaanble 3a1a4u, CBSI3aHHbIE cO c(epoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYUCICHUS B |
OKPY>XKHOCTH, CTaHJapTHBIC TT0T00US
68 Pa3znuynble KOMOMHALIUY Tell BpAIllEHUsI U MHOTOTPAaHHUKOB 1
69 3anaun no teme "Tena U MOBEPXHOCTH BpaleHus " 1
70 3agauyu o TeMe ""Tena U MOBEpXHOCTH BpaleHus" 1
71 KonTponbHast padota "Tena u mOBEpXHOCTH BpaleHUS " 1
72 O06bem umuHapa. Teopema 06 00bEME MPSAMOTO MUJIUHIIPA 1
73 Brruncnenne o0bEMOB TeIT ¢ TOMOIIBIO OMPEIEIEHHOTO HHTETpaa. |
O06BEM KOHYCA
74 [Tnouranyu 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCa 1
75 CrepeoMeTpuuecKre 3aJauu, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB |
WIMH]IPA, KOHYyCca
76 [Tpuknagueie 3agaun o Teme "OOBEMBI U TUIOIIAIN TTOBEPXHOCTEHN |
Ten"
O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe 1mIapa.
77 [Tnomane chepsl. CTepeoMeTpuyecKre 3aauu, CBI3aHHBIE C 1
BBIYHCIICHHEM 00BEMOB II1apa, MapoBOTO CETMEHTA M MapOBOTO
CeKTopa
[Mpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBS3aHHBIE C
78 00BEMOM I11apa ¥ momaasio chepbl. COOTHOIICHUS MEXTY 1

IiomagsaMu HOBCpXHOCTCfI " 00bEMaMu HOI[O6HLIX TCI




[Tono6uble Tena B mpocTpaHcTBe. M3meHnenne o6béMa mpu

79 nonobun. CTepeoMeTprUECKUe 3aJa4d, CBI3aHHBIE C BBIYHCICHUEM
00BEMOB TeJ U TUIOIIAAeH TOBEPXHOCTEH

20 Kontponbras padota "[1nomany moBepXHOCTH U 00BEMBI KPYTIIBIX
ten"

21 JBmxeHust npoctpancTBa. OTobpakeHus. [IBIKEHUS 1 PAaBEHCTBO
¢duryp. O0mme cBOCTBa NBIKEHUI

2 Bupl 1BukeHMil: napamuiesibHbIM NEPEHOC, UEHTPAIbHAS
CHMMETpUS, 3€pKaJIbHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 [IpeobpaszoBanus noxobus. [Ipsmas u cdhepa Ditnepa

84 I'eomeTprueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

85 Kontposbnas padota "BekTopsl B mpocTpaHcTse"
O6o6mmatomee moBropenue 11 moHATHI U METOIOB Kypca

86 reomerpun 10—-11 knaccoB, cucremaru3anus 3HaHUM:
"[TapayienbHOCTh MPSAMBIX U TJIOCKOCTEN B IPOCTpaHCTBE"
O6o0maroiiee moBTopeHue 11 MoHATHIT U METOZIOB Kypca

87 reomerpun 10—11 knaccos, cucremarusanus 3HaHU: "BekTopsl B
npocrpaHcrae”
O6o06maromiee nopTopeHue 11 MoHATUI U METOZ0B Kypca

88 reomerpun 10—-11 knaccos, cucremarnsanus 3HaHui: "BekTopsl B
npocrpaHcree”
O6o06uaromiee nopTopeHue 11 MoHATUI U METOA0B Kypca

89 reomerpun 1011 knaccoB, cucremarusanus 3Hanuii: "O6beM
MHOrOrpaHHHuKa"
Ob6o0maromiee moBTopeHne 11 MOHATHIT 1 METOZIOB Kypca

90 reometrpun 1011 kmaccoB, cucremarusanus 3HaHu#: "O0beM

MHOrOrpaHHHuKa"




O6o6maromiee moBTopeHue 11 MoHATHII U METOZOB Kypca

91 reometrpun 10—11 kinaccos, cucremaruszanus 3HaHui: "Ilnomanu 1
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
O6o6maromiee moBTopeHue 11 MoHATHII U METOZOB Kypca

92 reomerpuu 10-11 kiacco, cucremaruzanus 3Hanuii: "[Lnomanu 1
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 Hrorosas KoHTpoOJIbHAS paboTa 1

94 HroroBas koHTpoJIbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHHU |
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTUU |
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B PA3BUTHHU |
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Ucropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH |
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUHU |
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Ucropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH |
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102 Ucropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH |
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: ['eometpus, 11 knacc/ [lotockyes E.B., 3saBuu JI.W.,
OO611ecTBO ¢ OTPaHUUYCHHOW OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3marenscTBO «IIpocBemieHne»

Marematuka. ['eometpus. 10 k1. YriyoneHHbIl ypoBeHb: yaeOHuk/ E.B.

[Torockyes, JI.U. 3BaBuu
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