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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaOIUXCsl IPU U3YyUEHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIMMBIX JJIs1 YCIEIMIHOTO NMPO(EeCCHOHATBLHOT0 00pa30BaHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHUE MOHATUMHOIO aliapara Mo pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJM AKCUOMATHUKU TMpU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHUS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJrOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKJICHUS B X0/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUI U pPOJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronnXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
IpOrpaMMBbl, paclpeAeaéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYaloIUXCsl, paclIupss U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus  Juis auddepeHuHanuiu O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenMera «MareMaTukay;

HOJFOTOBUTh OOYyYalOUIMXCAd K MPOJOJDKEHUIO H3YyUEHHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 waca B Henmenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajiesbHOW MPOEKUHUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMON U IUIOCKOCTU: NEPIIEHIUKYJIAPHBIE NPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN IMApAJUIENENUIIE] U €r0 cBoMCTBA. KpaTyaiimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAs TPEYTOJIbHAS IUpaMuUa U MPaBUIIbHBIN TETpadap, KyO. [IpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIONIA/Ib OCHOBaHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi pu3msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunea, CUMMETPUS IPAaBWIbHBIX I[PU3M, CUMMETpUsA IPABUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAss TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUpaMHUIbl 1 KoHyca. O0BEM IIapa u IIapoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoreTus. Pemenue 3agad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIAILIME Yepe3 BEPIINHY), CEYEHU Iapa, METObI TOCTPOEHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHM, Tpoueayp
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW WIEHTUYHOCTH, YBaXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B MOCTPOEHUE YCTOWYUBOIO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOH Kak CPEJACTBOM MTO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BHIBOIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN IKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAaThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TIOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 33/1a4d, SKCIIEPUMEHTA, WCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHONM M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TOPOAYKT N0 KpUTEPUsAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMOWA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

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

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

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

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXO0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METOIbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHBIC 3HAHWA Ha TMPAKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUH, MPUMEHSITh U3yUYEHHBIC MOHSATHS B
mpolecce TIOMCKA  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara aiareOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C UUJIUHIPUYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, cdepa W map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIUHAT;
peraTh FTeOMETPUYECKUE 3a/Ia4l Ha BEIYUCIICHUE YTJIOB MEXIY PSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

MIPUMEHSITH IMOJyYCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh H3YyUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBA B TMPOIECCE IMOUCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJIEHUEM TeOMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX B TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSMBIX U 25 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7 1
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
9 [ToBTOpeHME, 0606meHPUIe " 15
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 1
CUCTeMAaTH3aIvsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Nen/m @ Tema ypoka

KoanyecTBo 4acos

Bcero

Kourposbnbie IIpakTHyeckue
padoTshI padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[TonsiTHS cTepeoMeTpHn: TOUKa, psMmas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

1 MIpaBWIIa U300paKSHUS HA PUCYHKE
IJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
2 MepeCceKaroIIrecs mpsaMasi ¥ INIOCKOCTh;

MOJTYTTPOCTPAHCTBO

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
3 nepeceKarommecs mpsmas 1 miocKoCTh;

MOJIYTIPOCTPAHCTBO

4 CraproBasi IMarHOCTHKA.

AHaJIN3 CTApTOBOM TMATHOCTHUKH.
MHororpaHHUKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHUKH, U300paKeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEZICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHune ceueHuil nupamusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UX
pEopa. M3o0pakeHne epeceacHHsI
ITOJIyYEHHBIX IJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N300paxenune ceueHunit nupamuabl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYSCHUN
pa3HbBIMU IIBETaMHU

12

N300paxenune ceueHunit nupamuabl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxkeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYSCHUN
pa3sHbBIMU IIBETaMHU

13

N300paxenune ceyeHuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.




PackpamnBanue NocTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

Mertoa cnesoB At MOCTPOSHUS CEYEHUN
Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEH

16

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa niepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTencel‘/’I " 3alliCh HI1aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIUCh IIIaroB
MOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIUCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYrOJILHUKOB




22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPUH

23

24

25

AxcuoMsl crepeoMerpun. CeueHusl.

B3aumHOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenBaronyecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMON NapalieIbHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIe)KaeH Ha
JaHHOM npsmoi. Jlemma o nepeceuenun
mapajlyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

[TapannensHOCTH TpeX HMpsiMbIX. Teopema
0 TpEX mapauleIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN
[MenTpanbHas npoeKkuus. YToiui ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHUE, CBSI3aHHBIE C
pacIooKEHUEM MPAMBIX B IIPOCTPAHCTBE




30

31

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYMCICHUC
1 JO0Ka3aT€JIbCTBO, CBA3aHHBIC C
MapalyiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBC

32

ITocTpoenune ceueHus, MPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYIO0 Ha YePTEeXE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannensHast npoeKUHs, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUeHM KyOa 1
napauienenumnena. CBoncTa
napajuieNienune1a u NpusMbl

34

35

36

[TapannensHele ockocty. [IpusHaku
NapajlIeNIbHOCTH JIBYX IUIOCKOCTEH

TeopeMa 0 mapaiebHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MIPUHAUIEKALYIO TAHHOW IJIOCKOCTH U
CIIEACTBHUS U3 HEE

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MapajieIbHOCTH IPSIMBIX NIEPECEUCHUS
MIPH NEPECEUEHUN IBYX MapalIeIbHbBIX
IJTIOCKOCTEH TpeThen




37

38

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajuiesIbHbIX NMPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH TIPAMOM ¢
JBYMS IapaJIJIeIbHBIMU TJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH, TPUTOHOMETPHS
OPSIMOYTOJIBHOTO TPEYrOIbHIKA

39

40

41

AJIMUHUCTPATHBHASI KOHTPOJIbHAS
pabora.

AHanu3 aIMUHUCTPATUBHOMN
KOHTpPOJIbHOU paboThl. CBoOiiCTBa KyOa u
MPSIMOYTOJILHOTO Tapasuiesienure/ia

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajieJenuIe e

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

44

Teopema o CylieCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEHIUKYIIIPHON K INIOCKOCTH




[ImockoCTH M EPIIEHIUKYIIAPHBIE UM

4 IpsSIMbIE B MHOTOTPaHHHUKAX

46 [TnockocT U NepreHAUKYISIPHBIE UM
IpsSIMbIE B MHOTOTPaHHHKAX
[TeprieHUKYIISp U HAKJIOHHAS.

47 [TocTpoeHne nepneHauKyIspa U3 TOUYKU
Ha MPSAMYIO
[TeprieHUKYIISp U HAKJIOHHAS.

48 [TocTpoeHne nepneHauKyIspa U3 TOUYKU
Ha MPSAMYIO

49 Teopema 0 TpEX neprneHANKYIIpax
(mpsimast u oOpaTHasi)

50 Teopema o TpEx nepneHAUKyIApax
(npsiMast u oOpatHas)

51 VYTos1 MeXIy CKpEeLUIMBAIOIIUMUCS
PSMBIMH
[Mouck meprneHauKyISIPHBIX TPSMBIX C

52 MTOMOIIBIO TIEPIICHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceueHuit kyoa, IpU3MBI,

54 NPaBUIILHON MUPAMHJIBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBUIILHON TTUPAMHJIBI C TIOMOIIIBIO

OPTOTOHAJILHOMN MPOEKIUH




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTpaHHUKAX

57

58

59

[Ipu3Hak nepneHAMKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
pPaccTOSHUM OT TOYKH JI0 IIOCKOCTH

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKH JO MIIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
[apajuIeJIbHON IPSIMOU

61

62

CaBur no HemapaienbHON NPSIMOH,
W3MEHEHUE PACCTOSHUN
Konmponvnasa paboma Ne 1. "Bzaumnoe

PAacnonodcerue nPAMbIX U NI0CKOcmell 8
npocmpancmee”.

63

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE: yroy MeXIy NpSIMbIMA Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
MIPOU3BOJILHOM TPEYroJbHHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEeHMeE: yrom Mexay
CKPELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckue MeTO bl BEIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX




66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOIO yrIia

67

68

69

70

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEMN

[Ipu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeCeUEeHMs ABYX IUIOCKOCTEN
NEPIEHIUKYJIPHBIX TPEThEH IIOCKOCTH
[IpssMoyronbpHBIN Tapasuieienunesn; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napasuiefienuneaa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKke 1 MpUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacIoN0KEHUEM NPSIMBIX U TIIOCKOCTH

72

73

74

HOBTOpeHI/IGZ CKpCHIUBAOIINUECCA TIPAMBIC,
napaJijiCJIbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOI'paHHUKax

[Tapa napanienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIHUBAIOLIIUMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHsIX

Paccrosinue OT TOUKH J10 MIIOCKOCTH,
paccTostHue OT NMPSMOM JI0 IMIIOCKOCTH

75

Brrunciienue pacCTosTHUN MEXITY
CKPEIMBAIOIIUMUCS TPSIMBIMU C




IIOMOILBIO NIEPIEHANKYJISPHON
IIJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,

76 TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yria

77 DneMeHTHl chepruuecKoil reoMeTpuu:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78 Cucremaru3zauus 3HaHUN
"MHOrorpaHHuUK U €ro 3JeMeHThI"

79 [Inpamupa. Buael nupamun. IpaBuinbHas
nupamusa

80 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

81 [IpssMo#t napainenenunes,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

82 Brinykiible MHOTOrpaHHUKH. Teopema
Ditnepa
Brinyxiible MHOrOrpanHuku. Teopema

83 Oiinepa. [IpaBuibHbBIE 1
MOJIYTPAaBUIIbHBIE MHOTOIPAaHHUKHU

84 MHororpaHHuKH.

85 HTorosasi KOHTpoOJILHasK padoTa.
AHau3 UTOrOBOIM KOHTPOJIBHOU PaOOTHI.

86 [lonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB




89

[IpaBuno nmapasuienenumnena

90 YMHOXEHHE BEeKTOpa Ha YHCIIO
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
Paznoxenue BexTopa 1o 6aszucy Tpéx
92 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUIOCKOCTH
93 CkasipHOE TIPOU3BEICHUE 1
94 Brruunciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
99 O06o0mIeHne U cucTeMaTu3aIys 3HaHUH 1
100 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
101 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1
102 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoTshI padoThI
pecypchl
[ToBTOopenue TeMbl "KoopanHaTel
1 BEKTOpPA Ha MJIOCKOCTH U B 1
npocrpaHcrae”
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 CraproBasi IMarHOCTHKA. 1 1
AHau3 CTapTOBOW IMATHOCTHUKH.
5 [ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 VYpaBHEHHE IIIOCKOCTH, HOPMAJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
8 BexTtopHoe npousBeneHue 1
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
JInHEeNHbIE HEPABEHCTBA, IMHEMHOE
10 ’ 1
IIPOrpaMMUpPOBaHKE
1 AHanmuTUYECKHE METObI pacyéra yria 1

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHHUKAX




AHaIUTUYECKHE METO/IbI pacuéTa yria

12 MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX

13 dopMyia pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOPAWHATaX

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B KyOe

15 Haxoxzaenue paccTosiHuil OT TOYKHU 10
IUIOCKOCTH B NPaBUJIbHON IHpamMuJie

16 CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
ClIeI0B
CeueHust MHOTOIPaHHUKOB:

18 CTaHJIapTHbIE TNIOCKOCTH, IEPECEUEHHUSI
HPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CEYeHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTl MEXY CKPELMBAIOIIUMUCS
TPSIMBIMH
[lepnieH UKy pHBIE IPSIMBIE U

29 IJIOCKOCTH: CTaHJIapPTHBIE Maphbl

MEePIEeHANKYIISIPHBIX MNIOCKOCTEN U
MPSAMBIX, CHAMMETPUU MHOTOTPAaHHUKOB




23

[lepnieHIuKyNnspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OTPaHHHUKAX

25

26

27

[ToBTOpEHUE: TIOIIAAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs MOT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpEeHMe: mIomaau
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0ous

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

30

31

[lmomaam ceyeHnii MHOTOrPaHHUKOB:
IJIOIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4aCcTH, COOOpaKEHUS MOA00US

HOBTOpCHI/ICI MHOT'OTpaHHUKH, CCUCHUSA
MHOT'OT'paHHUKOB

O06BeéM Tena. O0BeM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOECHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKITNH yIia




33

CrepeoMeTpuuecKre 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napajuiesienuneaa

34

[Ipukiaguelie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

35

36

OO6BbEM TIPSIMOI TTPU3MBI
CrepeomeTpuuecKkue 3aJauu, CBSI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

37

[MpuksaaHbie 3312491, CBSI3aHHBIC C
00BEMOM TMIPSIMOH PU3MBI

38

39

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM IIPSIMON TPU3MBI.
A/IMUHHMCTPATHBHAS KOHTPOJILHAS
padora.

40

AHanu3 aIMUHUCTPATUBHON
KOHTPOJIbHOU paboThl. Beruncnenue
00BEMOB TEJI C TTOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOH IPU3MBbI

41

Brraucienne 00bEMOB TEJ C IIOMOIIIBIO
onpenenéHHoro uaTerpaia. Oobém
MU PAMHU/TBI

42

dopmyrna 00bEMa MUpPaMUIbL.
OTHo1IeHNE 00BEMOB TUPAMHKJT C OOIIIUM
YTJIOM




®opmyna 00bEMa MUPaAMHUIBL.

43 OTHo1ICHHE 00BEMOB TUPAMHKJT C OOIIIUM
YTJI0M

44 CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHbIC
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

45 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE
¢ 00bEMaMU MUPaMHUIbI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

46 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

47 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

48 ITpumenenne o0bEMOB. Boruncienne
PacCTOSIHUS JI0 TNTOCKOCTH

49 Konmponvnasa paboma Ne 1. "O6vém
MHO202panHuKa".

AHanu3 KOHTPOJILHOM pabOTHI.

50 [unwaapudeckas MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTHU

51 Hunuaap. [psmoit KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH HWJIMHAPA

59 Konundeckast moBepXHOCTH, 00pa3yroIiue
KOHMUYECKOU nmoBepxHoctu. Konyc

53 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

54 VYceuénnsiii konyc. M3o0paxenue

KOHYCOB U YCEUEHHBIX KOHYCOB




55

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM MMOBEPXHOCTH KOHYCa

56

57

58

59

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

CrepeoMeTpuyecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHU LUIHHIIPA,
KOHyca

CrepeomeTrpuyecKkue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOCHUEM CEUCHHMH LIMINH/pa,
KOHYyca

HpI/IKJ'Ia,I[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

60

61

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

62

[Mepecedenue chepsl U mapa ¢

miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa

63

[Mepecedenue cheps U mapa ¢

wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3obpaxenue mapa

VYpasuenune chepsl. [Lnomans chepst u

64 < y
e€ vacreif
65 Cummerpus chepsl u mapa
66 CrepeoMeTpHYecKHe 3a/1auy Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

o7 CBsI3aHHBIE cO c(hepoit U mapom,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

68 [Ipuknanueie 3a1a4u, CBI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

69 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJIapTHbBIE MOJ00Us

70 Paznuunbie koMOMHAIIMY TET BpaIICHUS
Y MHOTOTPaHHHUKOB

71 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

79 3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

73 Konmponvnas paboma Ne 2. "Tena u
nogepxnocmu epawjerus’”.
AHanu3 KOHTPOJIbHOM paboThl. O0bEM

74 nunuHapa. Teopema 06 00BEME TPSIMOTO
WIAHAPA
Beruuciienne 06EMOB Tell C TOMOIIIBIO

75 ornpenenéHHoro uHrerpana. O0bEM
KOHYyca

76 [Tnomaau 6OKOBOM M MOHOMN

IMOBCPXHOCTU KOHYCA




77

CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIC
C BbIUHCIIEHHEM 00bEMOB IMIIMHIPA,
KOHYyca

78

79

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Y TUJIOIA M TOBEpXHOCTEH Te"

OO0BEéM 11apa ¥ MapoBOTo CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTpudecKue 3a1auH,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U IMapOBOTO
CeKTOpa
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIIEHUS
MEXTy TUTIOIIAIMU TIOBEPXHOCTEH 1
00BbEMaMHU MONOOHBIX TEN
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[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o0bEMa mipu mo100m.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYMCJICHHEM 00BEMOB TEN U
IJTIONIaJeH TOBEPXHOCTEN
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[Tmomaay moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJl.

JIBYOKEHHUSI IPOCTPAHCTBA.
OTtobOpakeHusi. JIBUKEHUST K PAaBEHCTBO
¢buryp. O6mme cBoiCTBa NBHKEHUI
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Bupl nBuxkeHnil: napamienbHbII
MePEHOC, LIEHTPaIbHAsl CHMMETPHS,




3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi1

85
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[IpeobpazoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

['eoMeTpHruecKkre 3a1a4n Ha IPUMCHEHHE
JIBHKCHUS
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Hrorosasi koHTpOJIbHAsSI padoTa.
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AHaJM3 UTOrOBOM KOHTPOJIBHOM PaOOTHI.
O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[lapanienbHOCTh MPSAMBIX U INIOCKOCTEN
B ITpoCTpaHcTBE"
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O6o61matomiee nopropenue 11 nonstuii
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”
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Oo6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIlHsl 3HAHUM:
"BekrTopsl B mpocTpaHcTBe"

Ob6o06maromiee nosropenue 11 noHsTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o06maromiee nosropenue 11 monsruit
U METOJ0B Kypca reomerpuu 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O06beM MHOTOTrpaHHUKA"
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O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"ITnomaayn MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

94

O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:
"ITnomaau MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

95
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[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHs CTEPEOMETPUM KaK
HAaYKH U €€ POJIb B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






