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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH M IPEAMETOB T'yMAHUTAPHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPrarb T'MIOTE3bl HEIMOCPEICTBEHHO MCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPpU U3Y4EHUH
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,
Y HEOOXOAUMBIX JJIs1 YCIEIMIHOTO NMpo(eCCHOHANBHOTO 00pa30BaHMsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

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

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU TMpPHU
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



00OCHOBaHHUU MaTEeMaTHUECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON 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
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 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 HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE 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, MPOEKLHsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXTrpaHHBI U MHOTOI'PAHHbBIE YIJIbL.
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
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: n-yronpHas nupamujia, NpaBuiIbHAsL U yCEUEHHAS
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKAAP U UKOCADP.

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 MOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  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 CcBoOiicTBa 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, TUIOMAaabh chephl U € JacTei.
[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

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATbBI 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 JOCTHKEHUU 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:

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

6) TpyaoBOe BOCIUTAHHE:

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



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE 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.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
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
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BEIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanbOoJIee OAXOSAIINN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
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:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS 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 KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW 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 pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TIpH3Ma,
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, MPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH WHGOOPMAIUIO 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 IMOMCKAa  pelieHuss MaTeMaTU4yecku  Cc(HOopMyIHpOBaHHON
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 ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C I[UIMHIPUYECKOMH,
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 PACIIOIOKEHNE 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, BNHCAHHBIA 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: BHUIl CBEpPXY, 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;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
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, UEHTPAIBHOM CHMMETPUM, 3E€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€OMETPUUECKUE YTBEPKICHHUS;

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/aY;

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
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 Beenenue B ctepeoMerputo 23 1 ﬁ::i?;rf:éﬁ)gﬁieccﬁc d
9 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2d8a9c99
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/db685e73
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5 Bu6moteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edso0.ru/a63959ed
5 VYTIBl U pacCcTOSHUS 16 1 Eggj}ﬁfgg)?ﬁi 30dff38
bubmmnoreka [HOK
0 MuororparHiKit ! 1 https://m.edSO(])_.I ru/3d8ffd32
7 BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6numoreka [IOK
! AHAIHTHYECKAs TeOMCTpHA 15 1 https://m.edsoo.ru/aecc77cd
5 [ToBTOpEHME, 0000IIICHUE U 15 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/2d8a9c99
N bubnuoreka [{OK
3 OObEM MHOrOrpanHHKa 17 L https://m.edsoo.ru/db685e73
bubmuoreka [{OK
4 Tena Bpameiis 24 . https://m.edso0.ru/a63959ed
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 bu6nmorexa LIOK
KPYTJIBIX TEJ https://m.edsoo.ru/b30dff38
bubnunorexa LIOK
6 Apuskerns > L https://m.edsoo.ru/3d8ffd32
7 [ToBTOpeHue, 06001IeHUE U 17 5
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10
1 102 8 0

I[TPOT'PAMME



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka KonrTpoabubie IIpakTnueckue
Bcero U3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

OcHoBHbIE NpaBUiia H300pakeHUs

1 Ha PUCYHKE IUIOCKOCTH, 1 bubnuoreka [IOK
NapajvieIbHbIX MPSMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeHbI OTpE3Ka
[TonsiTHS cTepeoMeTpHr: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.

9 OcHOBHBIE MpaBHIIa U300pAKECHUS 1 bubnnorexa [JOK
HA PUCYHKE IIJIOCKOCTH, https://m.edso00.ru/2d8a9c99
napajulebHbIX IPSIMBIX (OTPE3KOB),
CepeNHbI OTpE3Ka
[lonsTHs: nepecekaronuecs
TIJIOCKOCTH, TIEPECEKArOITUECS bu6nunorexa LIOK

3 1
psiMas U MIIOCKOCTh; https://m.edsoo.ru/db685e73
MOJIYTIPOCTPAHCTBO
[TonsTHs: nepecekaronuecs

4 MIJIOCKOCTH, TIEPECEKArOITNECs 1 bu6nunorexa LIOK
IpsiMasi v IIOCKOCTh; https://m.edsoo.ru/a63959%d
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300paKEHUE

. bubmuoreka [{OK
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

¢buryp, HeCyIecTBYIOIIMX 0OBEKTOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

bubnunorexa LIOK
https://m.edsoo.ru/3d8ffd32

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
npoctpanctBe. O603HauCHUS
MPSIMBIX | IJIOCKOCTEH

N306paxkeHne ceyeHuii mupamMuibl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoIyuYeHHbIX
mI0ckocTeil. PackpammmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETaMHU

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeUeHUH Pa3sHBIMU
IBE€TaMHu

bub6numoreka [IOK
https://m.edsoo.ru/aecc77cd

bubnunoreka LIOK
https://m.edsoo.ru/2d8a9c99

bubnmorexa LIOK
https://m.edsoo.ru/db685e73

bu6nmorexa LIOK
https://m.edso0.ru/a63959ed

12

N300paxenune ceyeHNi mupamMuibl,
Ky0a 1 pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue

bu6nunorexa LIOK
https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MepPECEUCHHS TTOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

13

14

N300pakeHne ceueHil mupamMubl,

KyOa U IPU3MbI, KOTOPBIE TPOXOJIAT

yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTyYCHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

bubnunoreka LIOK
https://m.edsoo.ru/3d8ffd32

15

Meron ciae10B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3/nanne BRIHOCHBIX YEPTEeXKEH U
3aITUCh IAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B nupamuae,
KyOe 1o TpéM ToukaM Ha pEbpax.

bu6nunorexa LIOK
https://m.edsoo.ru/aecc77cd

bubnunorexa LIOK
https://m.edso0.ru/2d8a9c99

but6mmoreka [IOK
https://m.edsoo.ru/db685e73



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

Co3zaHue BBIHOCHBIX UepTekel U
3amyCh IIAaroB IMOCTPOCHUS

20

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEdpax.
Co3zaHue BBIHOCHBIX YEPTEXKEN U
3aIMCh IAroB MOCTPOCHUS

bub6nmoreka [IOK
https://m.edsoo.ru/a63959d

21

22

23

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
orpeskax. [lonoOue TpeyronbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
Hcropus pa3BUTHS ITITAHUMETPUHA U
CTEPEOMETPUHU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

bu6nmoreka [IOK
https://m.edsoo.ru/b30dff38

bubmuoreka [{OK
https://m.edsoo.ru/3d8ffd32

24

25

B3anMHOe pacnionokeHue npsmbIx B
npoctpancTse. CKpenyBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHble IpsMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIllEH Ha
JTAHHOU mpsimoil. Jlemma o



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NEPCCCUCHUH TTapaJlJICIbHBIX
MIPAMBIX IINIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema 0 TpEX MmapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenbHOE TPOESKTHPOBAHHE.
OcHoBHbIE CBOWCTBA
napauIeIbHOTO POCKTUPOBAHMUSL.
N3o0pakenue pa3HbIXx GUryp B
NapaJuIEIbHON MPOEKIINH

28

29

30

31

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
VYroa Mexay npsMbIMU

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE

[ToHsTHSA: MapaIEeabHOCTD NPSIMOMN
Y IUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napajnenbHOCTH NPSIMOU
u mockocTu. CBolcTBa
MapaJUIEIbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C IAPAJICIIBHOCTBIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE




32

33

34

[ToctpoeHue ceuenus,
MIPOXOJISAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTexKe U
MapajjIeIbHOIO IPYTroi MPpsSMOil.
Pacuér otHOIIEHNI

[TapamnensHas npoexkuus,
IIPUMEHEHHE JJ1s1 IOCTPOEHUS

ceueHuil KyOa u mapasuienenunea.

CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapannenpHbIE IIIOCKOCTH.

[Ipu3Haku napamienbHOCTH JBYX
IJIOCKOCTEH

bubnunoreka LIOK
https://m.edsoo.ru/aecc77cd

bubnunoreka LIOK
https://m.edsoo.ru/2d8a9c99

35

Teopema o napajuieIbBHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAUICKALLYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

bubnunoreka LIOK
https://m.edsoo.ru/db685e73

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPSIMBIX TIEPECEUEHUs MIPU
IIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEMN TPEThEU

bubmmoreka IIOK
https://m.edsoo.ru/a63959d

37

CBolicTBa napayieIbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
MapajuIebHBIX TPSMBIX,
3aKIIIOYEHHBIX MEXKIY
napajieIbHbIMU TUIOCKOCTSIMH; O

but6mmoreka [IOK
https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

[IEPECCUCHNUH NIPSAMOU C JBYMsI
[apaJuIeIbHBIMU IJIOCKOCTSMU

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

bub6numoreka [IOK
https://m.edsoo.ru/3d8ffd32

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

41

42

43

44

45

Brruucnenue nimH oTpe3KoB B KyOe
U TIPSIMOYTOJIEHOM
napaiesienue e

[lepneHuKyISIPHOCTD NPSMOU U
mockocty. [Ipu3zHak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOI,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHUKYISIPHON
K TUIOCKOCTH

IInockoctu u MNEPNCHAUKYJIIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

46

[ImockocTH M nepreHINKYISPHBIE
VM IPSIMBIE B MHOTOI'PAaHHHUKAX



https://m.edsoo.ru/3d8ffd32

47

[lepneHiuKynsIp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIsIpa us3
TOYKHU Ha MPSAMYIO

48

[lepnieHIuKyp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa us
TOYKH Ha MPSIMYIO

49

50

Teopema o TpEX nepHeHANKYIIApax
(mpsimast u oOpaTHasi)
Teopema 0 TpEX NMepneHAuKyIIpax
(npsimast 1 oOpaTHas)

51

Yron Mexay CKpeuBaroIUMHUCs
MPSIMBIMU

52

53

[Touck neprieHIMKyYISIPHBIX TPSIMBIX
C IOMOIIBIO NEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPaBUJIbHON MUPaAMUJIBI C
ITIOMOIIIBK0 OPTOTOHAJILHOMN
IIPOEKIINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPaBUJIHON MUPaAMUJIBI C
ITOMOIIIBK0 OPTOTOHAJIBHOM
IIPOEKIINH

56

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOTOTpaHHHUKaX




57

[Ipu3Hak nepnesauKyJIApHOCTH

pr[MOﬁ " IIJIOCKOCTH KaK CJICACTBHEC

CUMMETPUHU

58

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

59

60

61

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosHMi1 OT TOYKHU 10
IUIOCKOCTH

CrniocoObl OMyCTUTh
NIEPIEHIUKYJIAPBL: CHMMETPUS,
CZIBUT TOUYKH I10 NapaJlJIeIbHON
IpsAMOI

CrBur 1o HenapajIeIbHOU NMPSAMOH,

HU3MCHCHUC paCCTOHHI/Iﬁ

62

KonTponbnas padota "B3aumnoe
pacrosoKeHue NpsMbIX U
MJIOCKOCTEH B mpocTpaHcTBe"

63

[ToBTOpEHME: Yrosa Mexay NpsSMbIMU

Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIHHHKE,
TeopeMa KOCHHYCOB

64

65

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTObI

BBIUUCIICHUS yIJia MCKIY IMPAMBIMU

B MHOT'OTpaHHUKaX




66

JiByrpanssbiii yroia. CBoicTBO
JMHEWHBIX YIJIOB ABYI'PAHHOIO yria

67

68

69

70

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CaoiicTBa B3aIMHO
MEPIIEHAUKYIISIPHBIX INIOCKOCTEN

[Ipu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
IIEpECEUYECHUS ABYX IUIOCKOCTEN
NEPIEeHIUKYJIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyTONbHBIN NapasieNenumne];
Ky0; U3MEpEeHus, CBOICTBA
MPSIMOYTOJIBHOTO TTapasuielienuIe a

TeopeMa O JuaroHaain

MPSIMOYTOJIBHOTO MapaJuieienune1a
U CJIEICTBUE U3 HEE

71

CrepeomeTpuyuecKke U MPUKIaIHbIE
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacCIIOI0KEHUEM NPSIMBIX U
IIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMBIE, TapajlIe/IbHBIE INIOCKOCTH
B CTaHJAPTHBIX MHOTOIPaHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHue MEXy
CKPEILMBAIOIMMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX




PaccrostHUE OT TOYKH 11O

74 IJIOCKOCTH, PACCTOSTHUE OT MPSMOK
710 TJIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY
75 CKPEUIMBAIOIIUMHUCS MPSIMBIMU C bubmmoreka [JOK
IMOMOIIBIO NIEPITEHIUKYIISIPHON https://m.edsoo.ru/aecc77cd
IJIOCKOCTH
TpéxrpanHsblii yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema bubnuorexa [IOK
76
[Tudaropa, TeopemMbl KOCUHYCOB H https://m.eds00.ru/2d8a9c99
CHHYCOB JJIs1 TPEXTPAHHOTO YyIJja
DneMeHTHI CPepruyecKoit
7 T€OMETPHUH: T€0E3NYECKHUE JTMHUN bubmxorexa LIOK
https://m.edsoo.ru/db685e73
Ha 3emie
78 KonTponbnas padota "Yrisl u bubnnorexa [JOK
paccrosiHus" https://m.edso0.ru/a63959d
79 Cucremaru3zanus 3SHaHUN bubmuoreka [IOK
"MHOrorpaHHuK U €ro 3J€MEHThI" https://m.edsoo.ru/b30dff38
80 [Mupamuna. Buast nupamu. bubmuoreka [IOK
[IpaBunbHas nupamuia https://m.edsoo.ru/3d8ffd32
81 ITpusma. IIpsamas v HakIOHHAs
npusMsl. [IpaBuibHas nmpusma
[IpsiMoit napaymenenunen,
82 IIPSIMOYTOJIBHBIN MapajlIeNenuIe],
Ky0
83 Brinykiible MHOTOIpaHHUKH.

Teopema Ditnepa



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

Belykiible MHOTOTpaHHHUKMU.

84 Teopema Ditnepa. [IpaBuibHbIC U 1
MOJIYTPABUIIbHBIE MHOTOTPAaHHUKHU
85 KonrponsHas pabora 1
"MHororpaHHuKu"
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B 1 bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/aecc77cd
bubnnorexa [JOK
87 CysMa BeKTOpOB L https://m.edsocL).I ru/2d8a9c99
bubnnorexa [JOK
88 Pastocts BekTopon L hnszhTLedsoiﬁu/db685e73
bubnnorexa [JOK
89 llpapitno mapanzenenimesa L thSJhTLedSO£ﬁ1Ua639596d
bubnnorexa [JOK
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.e dsoc%.lru 1b30dFf38
Paznoxenne BexTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JISKAIIUX B 1 BH@HOTeKa LOK
OIHOH IITOCKOCTH https://m.edsoo.ru/3d8ffd32
92 CkansipHO€ IpOU3BEIEHUE 1
93 Brruncnenne yria Mexmay 1
BEKTOpPAMH B MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
98 O0600611eHre U cucTeMaTH3alus 1

3HAHUH



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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O0001IeHYE ¥ CUCTEMATU3ALIUS

99 . 1
3HaHUH
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 0606HvleHHe U CHUCTEMAaTU3aIUs 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara undposbIie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edsoo.ru/aecc77cd
IIPOCTPAHCTBE
[ToBTOpenue Temsl "CkansgpHoe bubmmorexa [JOK
2 1
MPOU3BEJEHNE BEKTOPOB" https://m.edso0.ru/2d8a9c99
[ToBTOpenue temsl "Boruncinenue
3 JIa MEXKIY BEKTOPaMU B 1 Bubmiorexa HOK
o Y " P https://m.edsoo.ru/db685e73
IIPOCTPAHCTBE
[ToBTOpeHue Temsl "YpaBHeHue
4 NpsIMOM, IPOXOSIIEH Yepes3 JBe 1 bubmmorexa LIOK
P W POXOIIH pes https://m.edso0.ru/a63959d
TOYKH
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1 bubnnorexa [JOK
yYpaBHEHUE IIIIOCKOCTH B OTpPE3Kax https://m.edsoo.ru/b30dff38
YpaBHEHHE MIIOCKOCTH, HOpMaJlb, bubmuoreka [IOK
6 1
yYpaBHEHUE IIIIOCKOCTH B OTPE3Kax https://m.edsoo.ru/3d8ffd32
7 BexTopHoe nmpousBeneHue 1 brbmmorexa LIOK
P P A https://m.edsoo.ru/aecc77cd
3 JluHeiiHble HEpaBEHCTBA, JIMHEHHOE 1 bubmuorexa [IOK
IIpOrpaMMHUpPOBaHUE https://m.edso0.ru/2d8a9c99
9 JIunHeliHble HEpAaBEHCTBA, IMHENHOE 1 bubmuoreka [IOK

IpOrpaMMUPOBaHKE

https://m.edsoo.ru/db685e73
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AHaIIMTUYECKHE METO/IbI pacyéTa

10 J1a MKy MPSIMBIMU B buomorexa LIOK
yr Ay TP https://m.eds00.ru/a63959d
MHOTOTpaHHHUKaX
AHaJIMTUYECKHE METO/IbI pacuéTa

11 J1a MEK1Y TJIOCKOCTSIMU B bubmorexa LIOK
4 Y https://m.eds00.ru/b30dff38
MHOTOIPaHHHUKAX

12 ®dopmyiia pacCTOSHUSA OT TOUKHU J10 bubnmnoreka HOK
IJIOCKOCTH B KOOPAMHATAX https://m.edsoo.ru/3d8ffd32

13 HaxosxneHnue paccTostHui OT TOUYKH bubnunoreka LIOK
10 TIJIOCKOCTH B KyOe https://m.edsoo.ru/aecc77cd
HaxoxaeHnne paccTostHui OT TOUKH

14 0 MJIOCKOCTH B MPABUIILHOM bubmorexa LIOK
a p https://m.edsoo.ru/2d8a9c99
nUpaMue

15 KontponsHas pabora bubnuoreka [IOK
"Ananutuyeckas reomeTpus” https://m.edsoo.ru/db685e73

16 CeueHust MHOTOTPAHHUKOB: bubmuoreka [IOK
CTaHJapTHbIE MHOTOIPAHHUKU https://m.edso0.ru/a63959d

17 CeueHust MHOTOTPAHHUKOB: METO/T bubmuoreka [IOK
CJIE/I0B https://m.edso00.ru/b30dff38
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, bu6nunorexa LIOK
MepeCceUCHUS PSAMBIX U https://m.edsoo.ru/3d8ffd32
IIJIOCKOCTEMN

19 [TapannenbHble npsiMble U bubmuoreka [IOK
TUIOCKOCTH: TTapaJICIIbHBIE CEUCHUS https://m.edsoo.ru/aecc77cd

20 [TapamienbHble IPsIMBIE U bu6muoreka [JOK

IJIOCKOCTH: pac4€T OTHOLLIEHHUI

https://m.edsoo.ru/2d8a9c99
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21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXTY
CKPELMBAIOILUMUCS NPSMBIMU

bubnunorexa LIOK
https://m.edsoo.ru/db685e73

22

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U
IPAMBIX, CHMMETPUHU
MHOI'OIPAaHHUKOB

bubnunorexa LIOK
https://m.edsoo.ru/a63959d

23

[IepnieHauKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEePIEHAUKYIIAPAX

bubnunoreka LIOK
https://m.edsoo.ru/b30dff38

24

25

26

[leprieHquKyNApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOI'PaHHHUKAX

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
iomiaien, cooopakeHus moaoous
[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
riomiaiel, cooopakxeHus moaoous

bubmuoreka [{OK
https://m.edsoo.ru/3d8ffd32

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJTBI JIIIs
riomiaiel, cooopakxeHus moaoous

28

IImomaay ceuenunit
MHOTOTPaHHHUKOB: TUTOIIIA !
MMOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100Mst



https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
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ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

30

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

31

32

33

O0BéMm Tena. O0BeM
PSIMOYTOJIBHOTO Mapajuieienune/ia

3anmaun 06 yaBoeHUU Kyba, o
KBaJ[paType Ky0a; O TPUCEKIIHU
yria

CrepeoMeTpriecKUe 3a/1a4H,
CBsI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO Mapajuiesienuneia

34

[IpuknanHbIe 3a/1a49M, CBSI3aHHBIC C
BBEIUMCIIEHUEM 00BEMA
MPsIMOYTOJILHOTO Tapasiiesenumnea

35

36

O0BEM TIPSIMON PU3MBI
CrepeoMeTpuuecKue 3aaauu,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB MPSAMOI TPU3MBI

37

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TTPU3MBI

38

Brruuciienne 00EMOB TeI €
TIOMOIIIBIO OMIPEIEIIEHHOTO
uHTerpana. O6bEM HaKIOHHOM
TIPU3MBI




39

Brruncnenne o0bEMOB TEI C
MIOMOII[bIO ONPEACTEHHOTO
uaTerpaa. O0bEM TUPAMU/TBI

40

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00BEMOB MTUPAMH]T C
0o0LIUM YIJIOM

41

42

43

®opmyna 00bEMa MUPaMUIbIL.
OTtHomeHne 00BEMOB TUPAMUJ C
00LIUM YIJIOM
CrepeoMeTpuuecKkue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOMN
IPU3MBI

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU IMUpaMH bl

44

[IpukitagHble 3ana4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBI

45

46

47

[puknagHbie 331241 IO TeMe
"O0BEMEBI TeN", CBA3AaHHEIC C
00BEMOM MUpPaMHUIbI
[TpumeHeHne 00bEMOB.
Brraucnenue pacctostHust 10
IJIOCKOCTH

KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48

[unuaapuydeckas MOBEPXHOCTb,
00pa3yromue MHIHHIPUIECKOM
MIOBEPXHOCTH




49

s p. [pamoi kpyrosoun
e Ip. [Inomans noBepxHocTH
LUIMHIpA

50

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
nosepxHoctu. Konyc

51

52

Ceuenne KoHyca IJIOCKOCTHIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBAHUA

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

54

55

56

57

[Tnomans 60KOBO MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeomeTpHruecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYca

CrepeoMeTrpuueckre 3aJaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
IIOCTPOCHHUEM CEUYEHUN LIWINHIPA,
KOHYCa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

58

59

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
UWIAHAPOM

Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. By n
n300pakeHHE 1mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. By n
n300pakeHHE 1mapa

62

63

Ypasaenue chepsl. [Lomans
cdepsl u e€ yacten

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepold U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

65

66

CrepeomeTpruecKkue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

IIpuknagHeie 3a1a4n, CB3aHHBIE CO
cdepoii u mapom

67

IToBTOpEHME: OKPYKHOCTh HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
mogoous




68

Paznuunsie KOM6I/IHaI_II/II/I TCI
BpalCcHus 1 MHOI'OI'paHHUKOB

69

70

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"
3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KontponsHas padora "Temna u
MOBEPXHOCTHU BpalieHus"

72

73

74

O0béMm mmHIpa. Teopema 06
00BbEME MPSAMOTO LUITUHIPA
Brruncienue 00EMOB TeI C
MIOMOUIBIO OMPEICTIEHHOTO
unterpaia. O6bEM KoHyca

TTnomanu 00KOBOH U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

76

77

CrepeomeTpuyiecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH/IPA, KOHYCA

[TpuknanHbie 3a1a4M MO TEME
"OO0BEMEI U ILIOIIAAN
noBepxHocrel Ten"

O0BEM 1mapa 1 I1apOBOT0 CEKTOPA.

Teopema 06 06bEMe mapa.
[Tnomans cheps.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHUCIIEHUEM

00BEMOB I1apa, IMapoBOro CErMeHTa

H I1apoBOro CEKTopa




78

79

80

81

[IpuxitagHblie 3ana4m 1o TeMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIIAIbIO
chepnl. COOTHOIICHUS MEXKTY
IJIOMIAASIMU TIOBEPXHOCTEHN U
00bEMaMH MOTOOHBIX TEI

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu moo0uu.
CrepeomMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIIEHUEM
00BEMOB TeJI U IIomanck
MMOBEPXHOCTEN

KoHnTtponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCJI

JIBM>KeHUs MpOCTPaHCTBA.
OTtob6paxenus. [[BuxenHus u
paBeHcTBO (uryp. Obuiue cBoiicTBa
JIBIDKECHUN

82

Buae! nBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

83

84

85

[IpeobpazoBanus momoowms. [Ipsmast
u cepa Diinepa
I'eomeTpuueckue 3a1aun Ha

MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabota "Bekrops! B
npocTpaHcTse”




86

87

88

89

90

91

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o6matomee moropenue 11
MOHSATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTemMaTu3alus 3HaHui: "BekTopsl
B IIpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
crucTemMaTu3anus 3Hanuil: "BekTopbl
B IIpocTpaHcTBe"

Ob6o6maroree nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

Ob6o6maroree nopropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11
NOHSTHH M METOJIOB Kypca
reomerpun 10—11 kmaccos,




cucTeMaTu3alus 3HaHuH
"ITnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 xmaccos,
cUCTeMaTH3allus 3HaHU:
"ITnomaay MOBEPXHOCTU U 00BEMBI
KpyTJbIx Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HToroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3aIlUs 3HAHUH

96

Wcropus pa3BuTus crTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

98

99

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKH U €€ posib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus cTepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

100

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKH U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






