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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCA OTHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPENHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUMUHBIX OCHOB TE€OMETPHUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpU
pEILIeHNH 33]]a4 €CTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTU (PU3MUECKUX 3ajau.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaromUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH TPUOOPETEHUS U UCII0JIb30BAHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPoecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 3aJauyaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHHEe  yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  TMOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX M KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M TeJa BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IPOBEJICHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEJIbCTB U aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, TPOBOJINUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHNY MAaTEMAaTUYECKHUX YTBEPKICHUN U POJIM aKCHOMATHKH B TP OBEICHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYyallMii, WCCICAOBAHMS IOCTPOCHHBIX MOJCIIECH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHANBUIYAIBHBIX  00pa30BaTENbHBIX MpOrpaMM, OOeCmednTh yriayOnéHHOe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 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 HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble 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: INEPECEKAOIIUECH,
MapajulelIbHble M CKpelIMBaroImuecs npsmble. [Ipu3Hakum CKpemuMBarOIUXCs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa IUTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MUPAMU/Ia U IPaBUIBHBIN TETpasap, KyO. IIpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ omans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEIECHUE
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 TIIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus 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, MWIMHJpPA, TUpaMHUIbl 1 KoHyca. OOBEM IIapa u IIapoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOus, romorteTus. Permnenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAIIME YEpPE3 BEPIIHNHY), CEUEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHusa. IIpsAmoyrosbHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxkenust mpoctpanctBa. OToOpakeHus. [[BU>keHUs W paBEHCTBO (PUryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, TpoLeayp
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BOCIMTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEPILIATH OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHKS MHUPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W MPOTUBOPEYNN;

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

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl 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 MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
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, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
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, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TOPOAYKT 1O KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B MPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
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 YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ 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
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

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

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJITHO OMEPUPOBATH MOHSATUSIMH, CBS3aHHBIMU C IHJIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYII;

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKUE 33/1a4l Ha BEIYUCIICHUE YTJIOB MEXIY MPSIMBIMHA 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
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajienbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOMCTBAa B TMPOIECCE IMOUCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIECHUEM TeOMETPUUYECKUX
BEJIUYUH,;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

KoanuyecTBo 4acos

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

1 BBenenue B ctepeoMeTpuio

23 1

O6naunas matdopma
OTOOpaKEHHS
BepU(UIIIPOBAHHOTO
1 (poBOTO
00pa3zoBaTeNbHOTO
KOHTEHTA U CEPBHUCOB
AO «M3gatennpcTBO
«[IpocBemienue».
Pexum nocryna:
https://educont.ru/

B3aumHoe pacrosnoxeHue npsMbix B
IIPOCTPAHCTBE

[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

O06nako 3HaHM.
HHTepakTUBHBIE YPOKHU
U 1M (pOBBIE TOMAITHUE
3aganus. Pexxum
JOCTyMaA:
https://www.imumk.ru/

MobunsHoe
JNEKTPOHHOE
o0Opa3oBaHHe.
Hudposas
obOpasoBarenbHas cpena
C MHTEPAKTUBHBIMHU



https://educont.ru/
https://www.imumk.ru/

IlepneHUKyYISIPHOCTD MPSMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA

25

16

OHJIAMH-KypCaM.
Pexxum noctymna:
https://mob-edu.com/

O6naunas matdopma
OTOOpaKCHHS
BEPUPUIIPOBAHHOTO
1 poBOro
00pa3oBaTeILHOTO
KOHTCHTA U CEPBHCOB
AO «M3narenbcTBO
«[IpocBemienue».
Pexum nocryna:
https://educont.ru/

Hosas mxoia. Onnain-
IIIKOJIa OJATOTOBKH K
EI'D 1o BceMm
npeaMeram. Pexum

JIOCTYTIA:
https://educont.ru/

MHororpanHuk#

MobuibpHOE
3JIEKTPOHHOE
oOpa3oBaHHe.
Hudposas
oOpa3oBaTenbHas cpena
C UHTCPAKTUBHBIMHA
OHJIAalH-KypCaM.
Pexxum noctymna:
https://mob-edu.com/



https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://mob-edu.com/

Hosas mkoia. Onnaiin-
IKOJIa HOATOTOBKH K
EI'D o Bcem

BekTopsl B mpocTpaHcTBE 12
npeaMeram. Pexum

JocTymna:
https://educont.ru/

O01aK0 3HAHMIA.
HHTepakTuBHBIE YPOKHU
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS U IIUPPOBBIC TOMALTHUE
3HAHUHU 3aganus. Pexxum
JOCTYTIA:

https://www.imumk.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://educont.ru/
https://www.imumk.ru/

11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AHanuTnyeckasi reOMETpHs

[ToBTOpenue, 0600IEeHNE U
cUcTeMaTu3alus 3HaHUI

O6bEM MHOTOTpaHHHUKA

KoaunuecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThI
15 1
15 1
17 1

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Hosas mkomna. Onnaiin-
IIKOJIa TIOATOTOBKHU K
EI'D mo Bcem
npeaMeram. Pexum
JIOCTyTa:
https://educont.ru/

Oo6nagnas maTdopma
OTOOpaKCHHS
BepUDUIIUPOBAHHOTO
udpoBoro
00pa3oBaTeNbHOTO
KOHTEHTa U cepBucoB AO
«3narenbcTBO
«IIpocsemenne». Pexum
JOCTyTA!
https://educont.ru/

MoOunbHOE IEKTPOHHOE
oOpasoBanue. Lludpposas
oOpa3oBaTenpHas cpejia C
UHTEPaKTUBHBIMU
OHJIalH-KypcaM. Pexum

noctyna: https://mob-
edu.com/



https://educont.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/

Tena BpameHus

24

Hogas mkona. Onnaiis-
IIKOJIa ITOATOTOBKHU K
EI'D no Bcem
npeaMeram. Pexum
JIOCTYTIA:
https://educont.ru/

[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX TEI

Ob6naunas mnardopma
OTOOpaXeHUS
BepU(UIIIPOBAHHOTO

U (poBOTO
00pa3oBaTeNbHOTO
KOHTEHTa U cepBUcoB AO
«3parenscTBO
«lIpocemenue». Pexum
JIOCTyTa:
https://educont.ru/

JBmxeHus

[ToBTOpeHue, 0600mEeHNEe U
cUCTEMAaTH3aInsI 3HaHUH

17

MoO6MIbHOE IEKTPOHHOE
oOpa3zoBanue. L{udposas
oOpa3oBaTtenbHas cpefia C
MHTEPAaKTUBHBIMU
OHJIalH-KypcaM. Pexum
nocrymna: https://mob-
edu.com/

O06naxo 3HaHUil.
HHTepakTHBHBIE YPOKH U
undpoBbIe JOMAIIHKE
3aganus. Pexxum

JOCTYTIA:
https://www.imumk.ru/



https://educont.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://www.imumk.ru/

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYUKA, IIpsIMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMas ¥ miocKoCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

06.09.2023

07.09.2023

08.09.2023

13.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

14.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

15.09.2023




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

20.09.2023

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne ced4eHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOSAT YEPE3 X
pEbpa. N3o0paskeHue nepeceueHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N300pakeHne ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

21.09.2023

22.09.2023

27.09.2023

28.09.2023

29.09.2023

13

N300paxeHune cedeHuit mupamuibl, kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxeHue nepecedeHms

04.10.2023




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Meton crefoB it MOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHUt
IPSMBIX U IIJIOCKOCTEMN

Merton cie0B s TOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

05.10.2023

06.10.2023

12.10.2023

17

[TocTpoenwue ceueHuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

13.10.2023

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18.10.2023

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19.10.2023

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX qepTe>Ke171 " 3aI1MCh I1aroB
MOCTPOCHUS

20.10.2023




21

[ToBTOopenue nnanumerpun: Teopema o
PONOPLUUOHANIBHBIX oTpe3kax. [logoOue
TPEYTroJIbHUKOB

25.10.2023

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U CTEPEOMETPUH

26.10.2023

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacniosiokeHue NpsiIMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemnBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsIMOM. JIeMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUH

27.10.2023

08.11.2023

09.11.2023

10.11.2023

15.11.2023




28

[lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

16.11.2023

29

3amayu Ha JJOKa3aTelIbCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

17.11.2023

30

[ToHATHA: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

22.11.2023

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

23.11.2023

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISILIETO
yepe3 JaHHYIO0 TMPSIMYI0 Ha YepTexe 1
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH JIBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4gepe3 TOUKY, HE

24.11.2023

29.11.2023

30.11.2023

01.12.2023




MPUHAJICKALLYIO TAaHHOU TIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

06.12.2023

37

CBolicTBa napajuiesIbHbIX ITIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOM C
JIBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

07.12.2023

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

08.12.2023

13.12.2023

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

14.12.2023

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

15.12.2023

20.12.2023

21.12.2023




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44 4yepe3 TOUKY MPOCTPAHCTBA 22.12.2023
HEePHIEHIUKYIAPHOM K MIIOCKOCTH
45 [TnockocTH U epHeHANKYISIPHBIC UM
IpsIMblE B MHOTOTpaHHHUKaX 27.12.2023
46 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX 28.12.2023
[TepnieHAMKYIIAp U HAKIOHHASL.
47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU 99.12.2023
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.
48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU 10.01.2024
Ha MPSIMYIO
49 Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast U oOpartHas) 11.01.2024
50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast) 12.01.2024
51 Yron Mexay CKpenBaromuMuUCs
IPSIMBIMU 17.01.2024
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C
52 TIOMOIIIBIO ?epneHnHKyns[pme 18.01.2024
TUTOCKOCTEH
53 OpToroHanbHO€ IPOEKTUPOBAHNE 19.01.2024
[Toctpoenue ceuenuii kyba, MpU3MBI,
54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO 94.01.2024

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBI,
NPaBIIBHOM MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

25.01.2024

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO III0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

26.01.2024

57

58

[Tpu3Hak neprneHuKyIIpHOCTH TPSIMON
U TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

31.01.2024

01.02.2024

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

02.02.2024

60

61

Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

07.02.2024

08.02.2024

62

KonTponsnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

09.02.2024

63

[ToBTOpEHME: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

14.02.2024

64

IToBTOpEHME: YroI MEXKIY
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

15.02.2024




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

16.02.2024

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepecedeHus IByX MI0CKOCTen
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsaMoyronbHbIi napauienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaJenenunesa

21.02.2024

22.02.2024

23.02.2024

28.02.2024

70

TeopeMa 0 nuaroHany NpsAMOYTOJIbHOTO
napaielienunesa u cecTBUe U3 Heé

29.02.2024

71

72

73

CTepeOMeTpI/I‘IGCKI/IC " MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIHECH
MpsAMbIC, ITapAJICIIBHBIC IINIOCKOCTU B
CTAaHJAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUMBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIIUMHUCA IPSAMBIMU B
MMPOCTBIX CUTYyallUAX

01.03.2024

06.03.2024

07.03.2024




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpHMOﬁ J0 IINIOCKOCTH

08.03.2024

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

13.03.2024

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIA
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHhI chepuyecKoil reOMEeTpUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

Kontponbnas pabota "Yrisl u
paccrossHus"

14.03.2024

15.03.2024

20.03.2024

79

80

81

CucreMaru3aiys 3HaHUN
"MHOrOorpaHHMK M €ro 3J1eMeHTHI"
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[TpaBunbHas mpU3Ma

21.03.2024

22.03.2024

03.04.2024

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanauku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

04.04.2024

05.04.2024

10.04.2024




85

KonTponsHas padora "MHuororpaHHuKT"

11.04.2024
86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B
MIPOCTPAHCTBE 12.04.2024
87 CyMMa BEKTOpOB 17.04.2024
P
88 A3HOCTHh BEKTOPOB 18.04.2024
89 [TpaBwiio mapamenenumena 19.04.2024
90 YMHOX€eHHE BEKTOpa Ha YHUCIIO 94.04.2024
Paznoxxenne BexTopa 1o 6aszucy Tpéx
1 9
9 BEKTOPOB, HE JIS)KAIUX B OJHOU 95 04.2024
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 96.04.2024
03 Brruncnenue yriia Mexay BEKTOPaMH B
MIPOCTPAHCTBE 02.05.2024
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 03.05.2024
N .
95 pocCTelIe 3a/1a9u C BEKTOpaMHU 08.05.2024
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 10.05.2024
97 [Ipocreiinme 3agadu ¢ BEKTOpaMH

15.05.2024




98

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

16.05.2024

99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 17.05.2024

100 HroroBast koHTpoIbHAs paboTa 1 22 05.2024

101 Hrorosast KoHTpoOJIbHAS paboTa 1 23.05.2024

102 O0001IeHrEe U CUCTEMATH3aLMs 3HAHUI 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

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

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

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

29

30

31

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

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

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




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

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

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

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

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

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

41

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

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

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




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

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

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYcCa MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

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

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

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

57

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

58

59

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

Cdepa u map

60

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

61

62

[Tepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUEHHH MIIOCKOCTHIO

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

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

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

73 onpeaenéHHoro uurerpaita. Oobpém
KOHYyca

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

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

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

79

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

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

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

Buael nBukeHnil: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

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

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

88

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

89

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

90

O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

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

92

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




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

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

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

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

100

Wcropus pa3BuTus CTEpEOMETPUH Kak
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuUTHS CTEPEOMETPHUH KAK
HayKH U €€ poJib B pa3BUTUU

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

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

['eomeTpus 10-11 knacc. bazoBeiit u npoduiabHbIi ypoBHH/ATanacsH JI.C.,
Bbyty30B B.®. u npyrue, Mocksa "I[Ipocsemienne”

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Toypounsie miansl o reometpun 10-11 k. Caaksa C. M., byry3os B. @.,
Mockaa "lIpocsenienue”

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Oo6uaynas matgpopma oToOpakeHus: BEpUPUIUPOBAHHOTO LIU(PPOBOrO
oOpazoBaTenprHOro KoHTeHTa u cepBucoB AO «M3narenbctBo «IIpocBemeHuey.
Pesxxum noctyna: https://educont.ru/






