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MHNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IIPU JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUI'aTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3UYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpush» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsIouled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JIJIs1 YCHEIIHOro MPOodecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JlayaMu Kypca TE€OMETpUHM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBiIeHUsI O TEOMETPUHM KaK 4acTH MUPOBOM KYJIbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOUIMX ONMCBHIBATH M H3ydyaThb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAaHWE MOHATUIHOIO amnmapara o pa3zieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dopMupoBaHHe  yMEHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJEHNUHN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJrOPUTMOB
pELIeHMS], YMEHUS UX IPUMEHATh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKIEHUS B X0/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3a1ad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IIPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CrIocOOHOCTEW 00y4JarommMXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNY TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATENFHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 kmaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEp>KaTEeNbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHUH pachnpefensercsi He TOJbKO 10
CoJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMbl, paclpeeIEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamanuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YYaIONMINXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MpOTrpaMM, OOECHeunuTh YriyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MarteMaTHukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TPOAOKCHUIO H3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
NapajulelIbHble M CKpelIuBaromuecss mnpsmele. [Ipu3Hakum CKpelmumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapayiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IMIIOCKOCTh. [lepneHnuKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHbIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJIs1 TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMapaJUIeENUIIE] U €ro cBoicTBa. Kparyaiimme
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: n-yronbHas nupamujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOIPDAHHUKH: NPABUIIbHAA INPHU3Ma W IIPAaBWIbHAS NUPaMUJA,



npaBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIbHBIN TETpasap, KyO. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAEKA3AP U UKOCASP.

Beraucnenre 9J€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBaHM, T€OpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON pu3Msl. [ liomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUsA IIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yycno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalaspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkeHue cepsl
U TUIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeActBus u3 He€. OO0ObEM mpsMoll u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM Iapa W 11apoBOTO
CEerMEHTa.

KoMOuHanumu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
MUINHAP, OMHMCAaHHAs OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHsTHE MHOrorpaHHUKa,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusI.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NIPOXOJAIINE Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXKeHudA. I[IpsMoyrosmpHas cucrema
KOOpIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BuxkeHUsT U PaBEHCTBO (QUTryYp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapalielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHKE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InyHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nveckas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUS
Ha TIPUMCHCHHE MATEMATHYCCKUX 3HAHWM JUIsl pEenieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL TMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAecTBu:

BBISIBJSAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OnpeieSICHUs MOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(PUKaIiny,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIC;

BBISIBJIATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEeIlEHUs, BEIOUpATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEACTaBIATh €€ B pa3M4HbIX (Popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS TIO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1aui, BEIOMPATh CIIOCO0 PELICHHS ¢
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/IBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yJIbTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh pPa0OTHl U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WIEHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOET0 BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

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

e CBOOOJHO OMEpUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuieenunes, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHusl PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAUM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HAXO0XJICHNE TeOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pellIeHnH MaTeMaTHMYeCKHUX 3a7ad MOBBILIEHHOINO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIlINEe NpPOrpaMMHBIE CpPEICTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPHUMCHATH TOJYYCHHBIE 3HAHWA HAa TPAKTUKE: CpPaBHUBATh W
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

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

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYICHHUS;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tela BpaileHus (LMUIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYECHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpallleHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY TUTONIAISIMH TTOBEPXHOCTEH 1 00bEMaMu
ITOIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPAMH,

3a71aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapPTOBOM crCcTEME KOOPAMHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BRIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TUIOCKOCTH, B 1IE€TIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TTpeoOpa3oBaHuUs MOA00HS;
CTPOUTH CEUEHUsI MHOTOTPAHHUKOB M TEJ BPAIllCHUs: CEUEHUs LIMIMHIpA
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHUS CEUEHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLEHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSATHh H3YYEHHBIE IOHSATHUS,
TEOpPEMBI, CBOICTBA B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENU C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armmapara aiareopbl, pemniaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX A3Tamax Pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No 11/ HaumeHoBaHue pa3aeioB U TeM KoanyecTBo yacos DJleKTpoHHbIe (LM (ppoBbIE)
) NPOorpamMMmslI Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 BBenenue B crepeoMeTpuio 23 bubnuoreka [{OK https://m.edsoo.ru/aecc77¢cd
) B3anMHoe pacnonoxeHue npsmbIx B 6 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2d8a9¢99
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g bubnuorexa [IOK
IPOCTPAHCTBE https://m.edsoo.ru/db685e73
4 [lepneHIUKYISPHOCTD MPSMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYriibl ¥ paccTosHUS 16
6 MHororpanHuku 7 bubmmorexa [TOK
https://m.edsoo.ru/a63959%d
7 Bexkrops! B IpocTpaHCcTBE 12 https://resh.edu.ru/subject/17/10/
g [ToBTOpenue, o6obIIeHNE 1 5
cHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
1 AHanuThueckas reoMeTpus 15
) [ToBTOpEHwME, 0606meHHev u L5
CUCTEeMAaTH3AIIHsI 3HAHHHA
3 O0bEM MHOTOTpAaHHUKA 17 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
Tena Bpaienus 24 bubnuoreka [IOK https://m.edsoo.ru/1¢209e37
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9
KPYTJBIX TEJ
6 JBuxeHus 5 https://resh.edu.ru/subject/17/11/
7 [ToBTOpEeHME, 0000IIEHNE 1 17
CUCTEMAaTH3aIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

Ne i/

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IJI0CKOCTH, MapalIebHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

DJleKTPOHHbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcbl

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIpsMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

bu6mmoreka LIOK https://m.edsoo.ru/aecc77cd

IlonsTus: MEpCCCKaromurecs mI0CKOCTH,
IepeceKarommecs npssMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

bu6nunoteka LIOK https://m.edsoo.ru/2d8a9¢99

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIYTIPOCTPAHCTBO

bu6mmorteka IIOK https://m.edsoo.ru/db685e73

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00BEKTOB
AKCHOMBI CTePEOMETPHH U TIEPBBIS
CIIEJICTBUS U3 HUX

bubmnorexa IOK https://m.edsoo.ru/a63959ed




10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300pakeHne ceueHni mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paxkeHne ceueHu MupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTeN. PackpamnBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300paxenune cedyeHuit nupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHus
HOJYYEeHHBIX IIIOCKOCTeH. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

MeTton ClIeaoB s MMOCTPOCHUMA CedeHUI

bu6nuoteka IIOK https://m.edsoo.ru/b30dff38

bu6nuoteka LIOK https://m.edsoo.ru/3d8ffd32




15

16

17

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nIepece4eHnil MPSIMBbIX U
IJIOCKOCTEH

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IUIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

https://resh.edu.ru/subject/17/10/

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B nmupaMu/ie, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpeHue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Ipu3Haku CKpEMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JaHHOMN
npsMoii. JleMma o mepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO
[TapammensHOCTB TpeX MpsAMbIX. Teopema o
TpEX MapajuIeNIbHBIX NMPIMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

https://resh.edu.ru/subject/17/10/

bu6mmoreka LIOK https://m.eds0o.ru/635¢5087

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N300paxenue pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

28

[enTpanbHas npoekuus. YToui ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy IPSIMbIMU

29

30

3agauu Ha JOKa3aTeNbCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE
[TonsaTus: MapaIeaTbHOCTh NPSIMON U

MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TNIOCKOCTH.

bubmuoreka I{OK https://m.edsoo.ru/ed9e2a8e




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSMBIX U IIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieIbHOTO APYroi npsiMoil. Pacuér
OTHOLUEHUH

33

[TapannensHas npoeKusi, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napasienenurnena. CBorcTa
napajuieenuInea u mpu3Mbl

34

35

36

37

[TapannensHble miockoctu. [IpusHaku
HapajyIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON

IJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEPECEUEHUS IPU
IIEPECEYECHUH IBYX MMapalJIEIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIF0YEHHBIX MEXy MapajuieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOH ©
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSMU




[ToBTopenue: Teopema Iludaropa Ha

38
IIJIOCKOCTHU
39 [ToBTOpEHHE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
apajjiejacnuicaa
41 BrIunciienue JUIMH OTPE3KOB B Ky0e u
IPSIMOYTOJIBHOM TTapaJIICIICITHIIC/IC
[MeprieHAUKYIAPHOCTH MPSIMOM U
42 IUIOCKOCTH. [IpH3HAaK MepIeHANKYIAPHOCTH
HpHMOﬁ 1 IIJIOCKOCTHU
[IeprieHIUKYIAPHOCTD NPAMOU U
43 1ockocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH
HpHMOﬁ 1 IIJIOCKOCTHU
Teopema o CylIeCTBOBAaHUU U
44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepes TOUKY MPOCTPAHCTBA H
MEPIICHIUKYIIIPHOU K TIOCKOCTH
45 IlocKoetH it nepreHaKy Ipibie MM https://resh.edu.ru/subject/17/10/
HpHMBIe B MHOFOFpaHHI/IKaX
46 Hlockoctit i mepreH Ky TApHbe i https://resh.edu.ru/subject/17/10/
MMpsAMBbIC B MHOT'OI'paHHUKAX
47 Hepriennukysip 1 naiciontas. Hoctpoerite https://resh.edu.ru/subject/17/10/
MEPIIEHINKYIISIPA U3 TOYKH Ha MPSIMYIO
48 Heprietiynsip i Harnomras. Hocrpoetme https://resh.edu.ru/subject/17/10/
MEPIIEHIUKYIISIPa U3 TOYKH Ha MPSIMYIO
49 Teopewma 0 TpSx nepnenmiyipax (pimas https://resh.edu.ru/subject/17/10/

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIApax (mpsmas

S0 u oOpatHast)
51 Yron Mexay CKpenuBarOIUMUCS IPIMbIMHU
5 [Touck neprneHuKyIIpHBIX NPSIMBIX C
MIOMOUIbIO NEPIIEHANKYIISPHBIX MIIOCKOCTEN
53 OpToroHaJibHOE IPOCKTUPOBAHHUE
[Toctpoenue ceuenuii Kkyba, mpuU3MBI,
54 [IPaBWJIbHOM MUPAaMUAbI C TIOMOILBIO https://resh.edu.ru/subject/17/10/
OpPTOTOHAJILHOM NPOEKINH
[locTpoenue ceuenuii kyba, IpU3Msl,
55 [IPaBWJIbHON MUPaMUAbI C TIOMOILBIO https://resh.edu.ru/subject/17/10/
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 mockocTH. [lnockoctu cummerpuii B https://resh.edu.ru/subject/17/10/
MHOTOTpaHHHUKaX
57 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU
53 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOSIHUN OT TOYKH JI0 IJIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:
60 CUMMETpHUS, CABUI TOUKHU IO NapaJljIeIbHON
psAMON
61 CnaBur o HenapauieIbHON NPsIMOH,

U3MEHEHUE PACCTOSHUM




62

63

64

Kontponbnas padota "B3zanmuoe
PaCION0KEHUE NMPAMBIX U INIOCKOCTEMN B
npocTpaHcTse”

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIMMHUCS IPSIMBIMU B
IPOCTPaHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

65

FGOMCTpI/I‘-IeCKI/Ie MCTOAbI BEIYUCIICHUA YyIJia

MCKAY MPSAMBIMHA B MHOTI'OI'PaAaHHUKAX

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja

[lepnenaukynspuble miockoctu. CBOMCTBA

B3aMMHO ICPIICHANUKYJIAPHBIX ILTIOCKOCTEH

https://resh.edu.ru/subject/17/10/

68

[Ipu3Hak nepneHauKyIsIpHOCTH

IIJIOCKOCTEM; TeOpeMa O MPAMON

IIEpECEYEHMS IBYX IIJIOCKOCTEN
NIEPIEHIUKYIIAPHBIX TPEThEN TUNIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJIenune1a

70

71

TeopeMa 0 rMaroHany NpAMOYTOIBHOTO
napajelienunesa u CeCcTBUe U3 Heé

CTCpCOMCTpI/I‘{CCKI/IC " NPUKIIaJHBIC 3a1a4H,

CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHUEM
MpsAMBIX U IIJIIOCKOCTH

https://resh.edu.ru/subject/17/10/




72

73

74

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B

MPOCTBIX CUTYaLUSIX

PaccrosiHue ot TOUkH 710 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

75

Brluncnenue paccTosHUN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHIUKYIISIPHON IIJIOCKOCTH

76

77

78

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJia
DneMeHTH! cpepruuecKoil reoMeTpuu:
reoIe3MUeCKUe JTMHUN Ha 3eMIIe

KonTtponbHast pabota "Yrisl 1 paccTostHUS"

79

80

81

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JeMeHTH!"

[Tupamupa. Bunsl nupamun. [IpaBunsnas
nupamuja
[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npuszma

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

82

[IpssMoit napainenenunen, NpsMOyroJIbHbIA
napajuienenunes, Kyo

https://resh.edu.ru/subject/17/10/




Brinykibsie MHOTOrpaHHuKd. Teopema

83 Ditnepa !
Brinykibsie MHOTOrpanHukd. Teopema
84 Oitnepa. [IpaBuibHbIC U OTYNPABUIIbHBIC 1
MHOTOTpPaHHUKHU
85 KonTtponpHas padora "MHororpaHHUKT" 1
86 HonsiTie BeKTopa Ha ILIOCKOCTH H B 1 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 bub6nuoteka L{OK https:/m.edsoo.ru/23f4f089
88 PaznocTs BekTOpOB 1 https://resh.edu.ru/subject/17/11/

89 [IpaBuno nmapannenenunena 1

90 YMHOKEHUE BEKTOPa HA YUCJIIO 1 bubnmoreka I{OK https://m.edsoo.ru/dee379eb
91 Paznoxenue sexropa no 6a3uHCy TpeX 1 bu6nmoreka LIOK https://m.edsoo.ru/a28fd74e

BEKTOPOB, HE JIEXKAIIUX B OJHON MIIOCKOCTH
92 CkansipHO€ TIpOU3BEICHUE 1 https://resh.edu.ru/subject/17/11/
93 Bermexerie yria Mex 1y BeKTOpamit B | https:/resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE

94 IIpocreriue 3ana4u ¢ BEKTOpaMu 1 bubnuoreka [{OK https://m.edsoo.ru/d3alfe30
95 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1

96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

98 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1

99 O06001enre u cucTeMaTru3aIs 3HaHUA 1 bubmuoteka [{OK https://m.edsoo.ru/f7792ba9
100 HroroBas KOHTpoNIbHAs paboTa 1 bubnmoreka [{OK https://m.edsoo.ru/b9146bcO
101 WroroBas koHTpoJsIbHAs paboTa 1

102 O060061IeHre U cucTeMaTH3alus 3HaHU! 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCypChl
[ToBTOpenue temsl "KoopauHaTsl BeKTOpa )
1 P P " P 1 https://resh.edu.ru/subject/17/11/
Ha IUIOCKOCTH U B IIPOCTPAHCTBE
IToBTOpenue temsl "CkaisspHoe .
2 " 1 https://resh.edu.ru/subject/17/11/
IIPOU3BE/ICHNE BEKTOPOB
IloBTOpEeHuEe TeMsbl "Brrunciaenue yria :
3 " 1 https://resh.edu.ru/subject/17/11/
MEXJly BEKTOpPaMH B IIPOCTPAHCTBE
4 [ToBTOpEHUE TeMBbI "YpaBHEHHE MIPSIMOH, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE |
MIPOrpaMMUpPOBaHHE
9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria I
MEX1y PSMBIMH B MHOTOI'paHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéTa yria |
MEX/y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 |

IJIOCKOCTHU B KOOpAHWHATAX




Haxoxnenue paccTosHUN OT TOYKH 10

13
IUIOCKOCTH B KyOe
14 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B IPABUJIBHOM NMUPaMHUJIE
15 KonTtponpHas pabora "AHanuruveckas
reomerpust”
16 CeueHrsi MHOTOTPAHHUKOB: CTAH/IAPTHBIE
MHOTOTPaHHUKH
17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
18 IIJIOCKOCTH, TIEPEeCEUEHUS TIPSIMBIX U
IJIOCKOCTEM
19 [TapanyenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieJbHbIE CEYEHUS
20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
Pacy€T OTHOLIEHUN
21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIBI
MEXy CKPEIIUBAOIUMHUCS MPSIMBIMU
[lepnenaukynsipHbIEe TPSAMBIE U TNIOCKOCTH:
2 CTaHJapTHbBIE MAPhI MEPIEHIUKYISPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB
3 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:
Teopema O TpeX MepHeHIUKYIIpax
24 [TepnenguKynsipHBIC TPSMBIE B TUIOCKOCTH:

BBIYHUCJIICHUA IJIMH B MHOI'OI'PaAaHHUKAX




25

26

27

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noaoous
[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
noxoous
[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHUSI
noxoous

28

[Tnomaam cedeHniit MHOTOTPAaHHUKOB:
TUTOIIAHM TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100ust

https://resh.edu.ru/subject/17/11/

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI O 100mst

Konrponbnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaienenumnena

https://resh.edu.ru/subject/17/11/

32

33

34

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIJia
CrepeoMeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIHHOTO
napauiesienurmnea
[Ipuxnagnelie 3a1a4u, CBsI3aHHbIE C
BbIUUCIIEHEM 00BbEMa IPSIMOYTOJILHOTO

napaiesnenumnena




35 O06BEM IPSIMO TPU3MBI

36 CrepeoMeTpUUECKUE 3aJa4l, CBA3aHHBIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI

37 [IpuknanHele 3a1a4um, CBsI3aHHBIE C 00BEMOM

IPSIMOM IIPU3MBI

Beruucnenne 00bEMOB Tell C TOMOILBIO

38 onpenenéHHoro uaTerpaiga. Oobém

HAKJIOHHOM NPU3MBI

Boruucnenue 06bEMOB Tell € TOMOLIBIO

39 omnpenenénHoro uHrerpana. O0bEM https://resh.edu.ru/subject/17/11/

MIAPaMMIbI
40 ®opmyna o0béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM
41 dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUeCKHE 3aJa4l, CBI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuuecKUe 3aJaul, CBS3aHHBIE C
o0BEMaMK MUpaMUIbI

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM

MIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

46 [Ipumenenne 06bEMOB. Brruncienue

paccTosiHUS 10 TUIOCKOCTH
47 Kontponbnas padora "O0bEM

MHOrorpaHHuka"




HI/IJ'II/IHI[pI/ILIeCKaH IIOBEPXHOCTD,

48 00pa3yromue HUJINHIPUIECKOM https://resh.edu.ru/subject/17/11/
IIOBEPXHOCTHU
49 Hpmitiizp. TIpAMOi KpyroBOi WHLIHAAP. https://resh.edu.ru/subject/17/11/
[Tnomanb MOBEpXHOCTH LMIIMHAPA
50 Kommeckas nosepxrocTs, odpasyioune https://resh.edu.ru/subject/17/11/
KOHUYecKol nosepxHoctu. Konyc
51 CeueHue KOHYcCa MIOCKOCTBIO,
NapajuIebHOM MII0OCKOCTH OCHOBAHUS
57 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCeu€HHBIX KOHYCOB
53 [Tnomaae GOKOBOM MOBEPXHOCTH M ITOJTHON
MIOBEPXHOCTU KOHYCa
54 [Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
MOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJjaun Ha
55 JI0Ka3aTelIbCTBO U BHIYUCIICHHUE, https://resh.edu.ru/subject/17/11/
IIOCTPOCHHUEM CEUYECHUI LWIMHIPA, KOHYCa
CrepeomeTpuyuecKue 3aa4u Ha
56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE, https://resh.edu.ru/subject/17/11/
IIOCTPOCHHUEM CEUYECHUI LWIMHIPA, KOHYCa
57 Tlpuicnazmsie saja-in, CBAAHHELC C https://resh.edu.ru/subject/17/11/
[THHAPOM
[Ipuxiagnelie 3a1a4u, CBSI3aHHBIE C
58 IMHAPOM
59 Cdepa u map
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61

62

[Tepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cepbl u Mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE 1mapa

VYpasuaenue chepsl. [Inomans chepst u eé
yacTen
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66

Cummerpus chepsl u mapa

CrepeomMeTpuyEeCKHE 3a/1a4d HA
JI0KA3aTeJIbCTBO M BEIYMCIICHUE, CBA3aHHBIE
co cepoii U mapoM, IOCTPOSHUEM UX
CEUYCHUH MIOCKOCTHIO

CrepeoMeTpuuecKkue 3aauu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE, CBSI3aHHbBIE
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO

[Ipuknagueie 3a1a4n, CBsI3aHHbIE CO chepoit
Y I1apoM

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)IG
noxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaiueHus"
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KontponbHas padota "Tena u moBepXHOCTH
BparnieHus"
06bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMHJIpA

https://resh.edu.ru/subject/17/11/
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Boruncnenue 00bEMOB TN ¢ TOMOIIBHIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 60KOBO U MOTHOM MOBEPXHOCTH
KOHYyca

CTCpeOMeTpI/IquKI/IC 3aJa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMOB HUJINHApA, KOHYyCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

76

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
IJI0IaAu oBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béMme mapa. [Tnomane cheps.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa M 1IapOBOT'0 CEKTOPa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TIOMIA/ISIMH ITOBEPXHOCTEH U 00BhEMaMH
MOJOOHBIX Tell

79

[TogoGHBIE TENa B TPOCTPAHCTBE.
N3menenune o6bEMa mpu mogo0muu.
CrepeomeTpuiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEN U IUIOMAIEN
[IOBEPXHOCTEN
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81

Kontponbnas padota "Ilnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeT"

JBuxenus npoctpancTBa. OToOpaskeHusl.

JIBrokeHus u paBeHCTBO (uryp. O0mme
CBOMCTBA JIBW)XCHUU

https://resh.edu.ru/subject/17/11/

82

Bupl 1BukeHUil: napajuiesIbHbIN IEPEHOC,
LECHTPAJIbHASL CHMMETPUS, 3€pKajbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOi

https://resh.edu.ru/subject/17/11/

83

84

85

[Ipeo6pazoBanust mogodus. [Ipsmast u cdepa
Ditnepa
I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JBUKCHUS
KonTponpHas padora "BekTops! B
npocTpaHcTse"

https://resh.edu.ru/subject/17/11/

86

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10—11 kmaccos,
cucremarusanus 3HaHui: "l[lapamiensHoCTh

MPSIMBIX U TJTIOCKOCTEHN B TpocTpaHcTBE"

87

88

&9

Oo6o06muaromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTu3anus 3HaHui: "BekTopbl B
npocTpaHcTae”

Ob6o06maromiee noropenue 11 noHsATUit 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Oo6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
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91

cucremarusanus 3gaguii; "O0beM
MHOrorpaHHuka"

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHuKa"

Oo6o6maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

92

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3gaguii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

96
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I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUU KaK
HAaYKH U eé POJIb B pa3BUTHU COBPEMECHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEpEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHM
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTus CTEPEOMETPUU KaK

HAaYKHU U et POJIb B pa3BUTHUHN COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBOTCPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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