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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

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

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

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

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKMA M Teja BpalleHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(opMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTelIbCTB  IpHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JMHUSAM yuyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IIPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaieapbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPALICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PAHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
nmpu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHHON MHUPAMUIBIL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKAIP U UKOCASP.

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

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

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

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

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



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

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OtoOpakeHus. [[BukeHUs U paBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb MOSICHEHHS II0 XOHYy pELICHHs 3a/ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOJHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 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 MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSISI H3BECTHBIE METO/IbI IIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH WH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  pelIeHUusT MaTeMaTU4YecKu  CcQOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

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

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CITIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (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;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTYalluu Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATanax pPa3BUTUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 5
5 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 13 1
MIPOCTPAHCTBE
3 [TocTpoeHne ceueHnit MHOTOTPaHHUKOB 8
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpaHHUKH 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NOHATHS cTepeomeTpun. Touka,
npsimas, IJIOCKOCTb, IIPOCTPAHCTBO.
OcHoBHBIE TIpaBWJIa H300paK€HUS Ha
pUCYHKE  IUIOCKOCTH,  IapajuleNbHbIX
OpsSAMBbIX (OTPE3KOB), CEPEAMHBI OTpe3Ka
NOT Ne2-09-2022.

ITonsatue 00 aKCMOMaTHYECKOM
IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

AKCHOMBI CTEPEOMETPUHN U TIEPBbHIE
CJIEICTBUS U3 HUX

CniocoObI 3a1aHus IPSIMBIX U MJIOCKOCTEMN
B ripocTtpancTBe. O003HAUEHUS MPSMBIX U
MJIOCKOCTEM

MHororpaHHuKH, H300pakeHHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX HUTYP

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CkpemmBarommecs
npsimble. [Ipu3Hak ckpemuBarommxcs
PSMBIX

[TapaytenpHble psAMBbIE B IPOCTPAHCTBE




Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOI1 MapaijieIbHON
JTAaHHOU MPSIMOM, TPOXOAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalIeil Ha
JlaHHOU mpsiMoii. JleMMa o mepeceueHnn
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapannensHOCTh Tpex npsiMbIX. Teopema

0 TpEX mapajuleNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOIINXCS MPSIMBIX

10

[TapaynenbsHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA ApALIICITHLHOTO
npoektupoBanus. 300paxxeHne pa3HbIX
buryp B napasienbHON NPOSKIIUU

11

12

13

[TonATHS: mapamIeIbHOCTD IPSAMOMN U
IUIOCKOCTH B IIPOCTPAHCTBE.

IIpu3Hak napaasaesbHOCTH MPAMON U
IIJIOCKOCTH.

CBolicTBa napauIeaIbHOCTU IPSIMON U
IIJIOCKOCTH

14

15

16

[Tapannensublie muockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

TeopeMa 0 mapajeNbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJICKALTYIO TAHHOW INTIOCKOCTH U
CIIEICTBUS U3 HEE

CaoiicTBa napajiCJIbHbIX IUIOCKOCTEM: O
NnapaiCJIbHOCTH NPAMBIX IMEPCCCUCHUA




MIPU NIEPECEUCHUHU JIBYX MapPaLICIbHBIX
MIJIOCKOCTEH TpeThe

17

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpPE3Kax NapaJlICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEKy MapaIeIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMs IapaJlIeNIbHIMU TIOCKOCTSIMU

18

19

20

21

22

KonTponsHas padora "[TapaienbHOCTh
MPSIMBIX U TIJIOCKOCTEH B MpOoCcTpaHCcTBe"

N300pakeHre ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIKUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
[IOCTPOEHUS

23

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS




24

25

26 KontponpsHas padora "AKcHOMBI 1
crepeomerpun. Ceuenus"

27 1
[lenTpanbHas MpoeKIus. YToi ¢

28 COHANPABJICHHBIMH CTOPOHAMH. YTOJI 1
MEX1y IPSIMBIMHU

29

30 1

31 MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
[TocTpoenue ceueHuns, IpOXOAAIIETO

32 4yepe3 JaHHYIO MPSIMYIO Ha YePTekKe U 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI
[TapannensHas TIpOEKIUs, TPUMEHEHUE

33 JUISI IOCTPOEHUSI CEUEHUH KyOa U 1
napayuienenuneaa. CBoncTaa
napajuieJienunes1a u Ipu3Mbl

34 1

35 1

36 1

37 1

38 [ToBTOpenue: Teopema Iludaropa na 1
MJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS 1

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA




40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenunena

41

42

43

44

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM TapaJuIeIICIHUIIC/C

[leprieHAMKYASIPHOCTD NPAMOUN U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

[leprieHIUKYIAPHOCTD MPSMOM U
rwiockocTH. [Ipu3nak
NEePIEeHIUKYIIPHOCTH IPSIMON U
TUIOCKOCTH

Teopema o CylieCTBOBaHUH U
€MHCTBEHHOCTH TIPSAMOM, MPOXOAIICH
yepe3 TOUKY MIPOCTPaHCTBA U
NEePHEHANKYISIPHON K MIIOCKOCTH

45

[I;mockocTH U nepneHIuKyIIpHbIE UM
IPsIMBIE B MHOTOI'PaHHHUKAX

46

47

48

[I;mockocTH U nepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[lepnieHAUKYNIAp U HAKIOHHASL.
[TocTpoeHue nepneHuKysapa u3 TOUKU
Ha MPSIMYIO

[leprienaAuKynap 1 HaKIOHHAS.
[TocTpoenue nepneHuKyisapa u3 TOUKU
Ha MPSIMYIO

49

TeopeMa o TpEX MepHeHANKYIIApax
(mpsimast U oOpatHas)




Teopema 0 TpEX NepHEHIUKYISIPAX

50
(mpsimast 1 oOpaTHas)

51 Yron Mexay CKpeluBaroIUMUCS
IPSIMBIMU
[Touck nepneHAUKYIAPHBIX MPSAMBIX C

52 MTOMOIIBIO TIEPTICHINKYJISIPHBIX
IIJIOCKOCTEMN

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPAaBWJIBHON NUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepnesauKyJIIpHOCTH IPSAMOM
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU A0 IUNIOCKOCTH
CniocoObl ONyCTUTh NEPIIEHANKYISAPDI:

60 CUMMETpHS, CIIBUT TOYKH TIO
napajuieIbHON IPSIMOU

61 CnBur no HenapaieabHON IPSIMOH,

WU3MEHEHUE PACCTOSHUN




62

KonTtponsHas padora "B3anmuoe
pacrooXKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTae"

63

[ToBTOpEHHE: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

65

66

IToBTOpEHME: YyrOa MEXIY
CKpCIIUBAOIINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

['eomeTpuyeckre MEeToAbl BHIYMCICHHS
yrila MeXxay MpsIMbIMU B
MHOI'OrpaHHHUKax

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'O yIjia

67

IlepnienquKyIspHBIE TIITOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O NMPSMOHN
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH

69

70

[TpsMoyronbHbIN napasienenunes; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunena

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO
napajjejienuicaa u CJICaACTBUC U3 Hee




71

CrepeomeTpuyuecKue 1 IpUKIIaaHbIe
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIIOIOKEHUEM IPSMBIX U ITIOCKOCTH

72

[ToBTOpEeHME: CKpeNIMBAIOIIUECS MPSMBIE,
napajuleJbHbIE IJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

73

74

75

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXYy CKPEIIMBAIOIIMMUCS MIPSMBIMHU B
MPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIHIUBAOIIUMHUCH ITPAMBIMU C
IIOMOIIIBIO HepHeHHHKyanHOﬁ
INJIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA JUIs
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

77

DneMeHThI ChepUIEeCKOil TEOMETPHH:
reoIe3MuecKue JIMHAN Ha 3eMIie

78

79

KonrponbHas padora "Yrisl u
paccrosiHus"

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

80

ITnpamuna. Buael mupamua. IpaBunbsHas
nupamuaa




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1
[TpaBuibHAs mpU3Ma

82 [Ipssmoit napainenenunen, 1
IPSAMOYTOJIBHBINA Mapasiesenunes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Oitnepa. [IpaBunbHbIe 1 1
NOJTYIIPaBUJIbHBIC MHOTOTPAaHHUKHU

85 KonTtponpHas padora "MHororpaHHUKT" 1

86 [ToHsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
IJIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
POCTPaHCTBE

94 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

97 [Tpocreiimme 3agaun ¢ BEKTOpAMH 1

98 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1




99 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpanctee” MOT Ne2-09-2022.
[ToBTOpenue Temsl "CkansgpHoe
2 MPOU3BEJEHNE BEKTOPOB" 1
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3KaX
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxosnenue paccTosHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/]T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannenbHble NpsAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJILHUKOB, (JOPMYJIBI JJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JIJIsI
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYITBI JIJIsI
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[ToBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMUIbL.
OTtHomeHne 00bEMOB TUPAMUJ C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYECKHE 3a/1a4i, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [IpssMoit KpyroBoi HUIHHIP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 onpeaenéHHoro uurerpaita. Oobpém
KOHYyca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3ana4n mo Teme "OOBbEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 11apa u MapoBOTO CEKTOpA.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U ILIapOBOT0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBHM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHnin: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Ucropus pa3BuTus CTepeOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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