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MNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBAET BO3MOXHOCTb W3YYCHHS JTUCIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN TPU PEIIEHUU F'€OMETPUYECKUX 3a/1a4, YMEHHE
BBIIBUTaTh U OIPOBEpPrarh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpHU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00YyUaIoNIXcs MPU U3YYCHUN
F€OMETPUU, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEMIHOro MPOoecCHuOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIONIMX OIUCHIBATh U HM3ydaTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHUE UX MPUMEHSTb, YMEHUs JOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS PaCliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpoBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/1€
pELIEHUs] CTEPEOMETPUUYECKHX 3aJad W 334a4 C MPAKTUUYECKUM COIEPIKAHHEM,
dbopMupOBaHHE TpPEICTaBICHHs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Jaronmuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIbHBIMHA JHHUSAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO TO3BOJISIET OPraHHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pazys NPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsIoNIeH yueOHoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsMbIX. [lapaninensHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaAJLIICIIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIETIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B nmapayuieqbHON MpPOEKUUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
MyTH HAa TOBEPXHOCTU MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAs TPEYTOJbHAS MMPaMH/Ia U IPaBUIIBHBIN TeTpasap, KyO. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/Ib OCHOBaHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMON Npu3Msl. [ lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tena BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl 1 mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumnena M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OO0BEM mIapa U 1apoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipw3ma, BmmcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u chepsl miockocTeio. [loHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayuieTbHO M MEPIEHAUKYISPHO OCH), CEUYCHHS KOHyca (mapayuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METObI TOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXeHHUA. IIpsiMoyrosibHas cucrema
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[BM>KEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEpPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETpPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 00IIECTBA, IPECTABICHNE O MATEMATHYECKHIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHIKEHUUW B JAPYrMX HaykKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

cOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,

TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
7



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpPOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (DOPMyYIUPOBATH
OTpeIeNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHSIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTHUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, sIBIICHUS, MPoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06IH€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/I$I B yCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/Iﬂ, COITIOCTABJISITH CBOU CY)KI[GHI/ISI C Cy>KI[€HI/I$IMI/I I[pyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.TIBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHHS € Y4Y€TOM 3ajaad
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUNA TPOAYKT TO KpUTEpusiM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

10



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHMS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJHSATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIIEHUUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelmaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:
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CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YIJIOB MEK1y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TeJl BpaIleHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
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JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TEOMETpUUECKHe (HaKThl JJIST PEIICHHUS] CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHEIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTHIECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayl, CBSI3aHHBIE C HAXOXKICHHUEM T€OMETPUUYCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Konrpoabnsie IIpakruyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypcsbl
1 BBejIeHHe B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
2 B3auMHoe pacnosnoxeHue npsMbIx B 5 1 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B 3 1 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
4 [IepnieHUKYIAPHOCTD MPSMBIX U o5 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VIIIB M pacCTOSHUSA 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOrpaHHIKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTBE 12 1 https://resh.edu.ru/subject/17/10/
8 [ToBTOpeHnue, 0600IIeHNE U 5 5 https://resh.edu.ru/subject/17/10/
cucTeMaTn3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 3

I[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 AHATHTHYIECKAS FEOMETPHS 15 1 https://resh.edu.ru/subject/17/11/
5 IToBTOpEHHME, 0000IICHUE 1 15 1 https://resh.edu.ru/subject/17/11/
cHUCTEeMaTH3aIus 3HAaHUH
3 O658M MHOTOTPAHHHKA 17 1 1 https://resh.edu.ru/subject/17/11/
4 Tena Bpamenus 24 1 1 https://resh.edu.ru/subject/17/11/
5 [Tnommany moBepXHOCTH M 0OBEMBI 9 1 1 https://resh.edu.ru/subject/17/11/
KPYTJIbIX TEJ
6 JIBHKEHHS 5 1 https://resh.edu.ru/subject/17/11/
; [ToBTOpenue, o6obIIEHNE 1 17 ) https://resh.edu.ru/subject/17/11/
CHUCTEMAaTH3alMs 3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 102 8 3

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHTpoJibHbIe
Bcero
padoThI

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

IIpakTH4eckue
padoThI

[ToHsATHS CTEpEOMETPHH: TOUKA,

npsiMasi, TNIOCKOCTb,

npocTpaHcTBO. OCHOBHBIE

IpaBujIa H300pakeHus Ha 1
PHUCYHKE MJIOCKOCTH,

napajieNIbHBIX MPSMbBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHSA: IEepeceKaroIuecs
TUIOCKOCTH, TTEePECEKAIOIIHECs
npsiMasi ¥ IJI0CKOCTb;
MOJYTIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIONINECS
npsiMasi ¥ MJI0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
IIPOCTENIINX IPOCTPAHCTBEHHBIX

Jara
U3ydeHust

1 menens

2 Henens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

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

https://resh.edu.ru/subject/17/10/
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¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

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

AXCHOMEI CTCPpCOMCTPUHU U
IEPBLIC CIICACTBUA U3 HUX

AXCHOMEI CTCPpCOMECTPUHU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

3 Henens

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

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

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

10

11

N3o0pakenune ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOSAT Yepe3 X
pEbpa. N3o0pakenue
nepeceyeHus MoIyuYeHHBIX
IJI0CcKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHbBIMU
IBETAMHN

N3o0paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 uxX
pé6pa. NzobpaxkeHue

4 genens

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

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

17



MepecevyeHus MOITy4YeHHBIX
IJIocKocTeil. PackpammmBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue
MePECeUCHUS MOTyUYCHHBIX
iockocteit. PackpamBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[BETaMH

N3006pakeHune ceueHuit
UpaMU/Ibl, KyOa U MPU3MBI,
KOTOpBIE MPOXOISAT Yepe3 X
pé6pa. Uzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0cKOCTeN. PackpammBanue
IMOCTPOCHHBIX CEYSHUH Pa3HBIMU
[[BETaMHU

14

15

16

Merton cnenoB 1uisi TOCTPOCHUS
CEUYECHUU

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

Merton ciae10B A7l TOCTPOCHUS
ceueHuii. CBOICTBa NepeceueHuit
MPSIMBIX U IJIOCKOCTEMN

5 Henens

HEOCIIs

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

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

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

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

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

18



17

18

19

20

21

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YyepTeKel U 3aruch 11aroB
MIOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHne BEHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MIOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YEepTEKEeW U 3alKuCh IIaroB
MOCTPOEHUS

[Toctpoenue ceueHui B
nupamue, Kyoe mo TpéM TouKkam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YEepTEKEW U 3alUCh 11aroB
MIOCTPOEHUS

[ToBTOpEHME MITAHUMETPUN:
Teopema o nponopUOHaIbHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

7 "Henens

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

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

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

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

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

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEYCHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IJIAHUMETPUU U CTEPEOMETPUH

8 Henmens

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

19



23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haku CKpenuBarOmUXCs
npsambIx. [lapannensHble npsMele
B IIPOCTPAHCTBE

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

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

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
IapaJuIeIbHOM TaHHOU IIPSIMOM,
MPOXOASAIICH Uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAalllel Ha
JTAHHOU nipsiMoit. JIemma o
[IEPECCUCHUH MapaIICIIbHBIX
MIPSIMBIX ITIOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
MapajuieIbHOTO TPOESKTUPOBAHMUSL.
N3o6paxkenune pazHbIX Guryp B
napajuieIbHON MPOEKIINH
[enTpanbsHas npoekuus. YToui ¢

COHAIIPaBJIICHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

9 Henens

10
Hezens

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

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

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

https://resh.edu.ru/subject/17/10/
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29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

31

32

33

34

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbLHOCTH IPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUMCIICHUE U J10Ka3aTEeJIbCTBO,
CBSI3aHHBIE C NAPAJIJIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MIPSAMYIO Ha YepTEkKe U
MapaJuIeIbHOTO APYTO MPSMOM.
Pacuér otHOIIEHNH

[MTapannensHas npoekuus,
MPUMEHEHHE JJIsl TOCTPOCHUS
ceueHHi Kyda u
napaenenunena. CBoicTa
napaiesienurne1a i MpU3Mbl

[TapajuienpHbIE TNIOCKOCTH.
IIpu3Haku napajuieIbHOCTH IBYX
IIJIOCKOCTEN

11 enens

12
HeIens

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

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

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

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

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

https://resh.edu.ru/subject/17/10/
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35

36

37

38

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIeH yepe3 TOUKy, He
MIPUHAIICKALTYIO0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX TIEPECEUCHUS MIPH
MepeceyeHny JIByX MapajiebHbIX
IJIOCKOCTEH TpeThei

CaoiicTBa napamienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapaJuIeJIbHBIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuIeIbHBIMU IUIOCKOCTAMMU; O
IIEPECEYECHUH IPSIMOU C IBYMS
MapaJuIeIbHBIMU TUIOCKOCTSMHU

IToBropenue: Teopema [Tugaropa
Ha IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

13 Henens

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

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

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

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

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

40

41

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaesenunena
Brruncnenue UIMH OTPE3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napasiesienue e

14 wenens

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

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

22



42

IlepnieH IUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMOU U
IJIOCKOCTH

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

43

IlepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

45

46

47

[ImockocTH U nepreH UKy PHBIE
VM IPSIMBIE B MHOTOI'PAaHHHMKAX

[In0cKkOCTH ¥ IEPIIEHIUKYIISIPHBIE
UM TNIpsIMbIE B MHOTOTPaHHUKaX
[leprieHAUKYNIAp U HAKIOHHAS.
IlocTpoeHnue nepneHuKyIsapa u3
TOYKHU Ha MPSIMYIO

48

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenune nepneHauKyIIspa us3
TOYKH Ha MPSIMYIO

15 menens

16 venens

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

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

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

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

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

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

49

Teopema o Tpéx
NepreHuKynspax (mpsmas u
oOpatHas)

17
Henens

https://resh.edu.ru/subject/17/10/
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50

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

51

52

53

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

[Touck neprneHIuKyIspHbIX
MPSIMBIX C IOMOIIBIO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUJIBHOW IMAPAMUBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MIPOEKIUU

18 menens

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

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

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

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

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

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOW IMAPAMU/IBI
C IIOMOIIBIO OPTOTOHAIBHOU
IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTn cummeTpuil B
MHOTOTpaHHHUKaX

57

58

[Ipu3Hak nepneHaANKyJIApHOCTH
MIPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CHMMETPHH

IIpaBUIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTosgHMi OT TOYKHU 10
IJIOCKOCTH

19 mepnens

20
Helens

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

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

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

https://resh.edu.ru/subject/17/10/
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59

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

60

CriocoObl OMyCTHTH
NEPIIEHAUKYIISAPBI: CAMMETPHS,
CABUTI TOYKH I10 ApAJLIEIbHOU
MpAMOit

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

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

61

62

63

64

CaBur 1o HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

Kontponbnas padota "B3anmuoe
pacmooKeHUe MPSMBIX U
IJIOCKOCTEH B IpoCcTpaHCTBE"

IToBTOpEHUE: yroy MexIy
HPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIUMHUCS MIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue MeTo b1
BBIYUCIICHHS yTJIa MEXTY
MPSIMBIMU B MHOTOTPAaHHHKAX

66

JIByrpanHsbIi yros. CBOMCTBO
JIUHEHHBIX YTJIOB IBYTPAHHOTO

yria

21 Henens

22 Henens

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

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

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

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

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

https://resh.edu.ru/subject/17/10/
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67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aNMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
IIepeCeUYECHUs ABYX IUIOCKOCTEH
NEepIEHANKYIISPHBIX TPEThe
IJIOCKOCTH

69

[IpssMoyTONBHBIM
napajuieJienunen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenune1a

23 Henensa

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

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

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

70

Teopema o nuaroHan
MPSIMOYTOJILHOTO
napajuieJIienuIe/1a U CIeICTBUE U3
Heé

71

CrepeomeTpuueckue u
MPUKJIAJIHbIE 3a1a4U, CBA3aHHbIE
CO B3aUMHBIM PaCTIOI0KECHUEM
IMPSAMBIX W IIIIOCKOCTH

72

73

[ToBTOpEHME: CKpEIIMBAIOIIUECS
NpsMbIE, MapAJIIETbHbIE
IIJIOCKOCTH B CTaHJIapTHI)IX
MHOFOFpaHHI/IKaX

[Tapa nmapamienbHbIX IOCKOCTEH

Ha CKPEIMBAIOIINXCS MPAMBIX,
paccTosiHue MEXY

24 genens

25
Hesens

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

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

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

https://resh.edu.ru/subject/17/10/
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CKpCHIMBAOIIUMUCS IPAMBIMU B
IMPOCTBIX CUTYalUAX

74

75

76

77

PaccrostHUE OT TOYKH 11O
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IJIOCKOCTH

Brrunciienue pacCTosTHUN MEXITY
CKPEIIMBAIOIIUMUCS TPSIMBIMU C
MTOMOIIIBIO TIEPIIEHANKYIISIPHON
IJIOCKOCTH

TpéxrpaHHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUI1 TPEXTPAHHOIO yrila
DneMeHTH! chepruuecKoit
TEOMETPUHU: T€OAEC3UNYECKUE TUHUU
Ha 3emie

78

Kontponbnas padota "Yribl u
paccrosiHus"

26 "Henend

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

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

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

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

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

79

80

CucremaTu3anus 3HaHUN
"MHOrorpaHHuK U €ro 3J€MEHThI"
IInupamupa. Buael nupamun.
[IpaBuiibHas nupamuaa

81

[Tpusma. IIpsamas u HakIOHHAs
npusMmsl. [IpaBunbHas npusma

27 "Henensa

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

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

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

82

[IpssMoit napaymenenunen,
MIPSIMOYTOJIBHBIN
napajuiesenumnes, Kyo

28 Henensa

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

27



Bprlykiible MHOTOTpaHHHUKMU.

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

83
Teopema Ditnepa
Bprltykiible MHOTOTpaHHHUKMU. https://resh.edu.ru/subject/17/10/
84 Teopema Diinepa. [IpaBuibHbIe 1
IMOJIYIIPAaBUJIbHBIC MHOT'OT'paHHHUKHN
85 KonTponbnas pabora https://resh.edu.ru/subject/17/10/
"MHuororpaHHuku" =
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U %( https://resh.edu.ru/subject/17/10/
B IIPOCTPAHCTBE ;
87 CyMa BeKTOpOR « https://resh.edu.ru/subject/17/10/
88 Pa3sHOCTb BEKTOPOB https://resh.edu.ru/subject/17/10/
=
=
89 TTpaBiio mapajiesenumnena :3-’( https://resh.edu.ru/subject/17/10/
=
90 Y MHOPKEHIE BEKTOpA Ha HHCIIO & https:/resh.edu.ru/subject/17/10/
Pa3znoxxenue BekTopa 1o 6asucy https://resh.edu.ru/subject/17/10/
91 TpEX BEKTOPOB, HE JICXKAIIUX B
OJJHOM IMJIOCKOCTH %
=¢
92 CKaTspHOe MPOH3BE/ICH e 2 https://resh.edu.ru/subject/17/10/
—
(9p]
Beruucnenue yria Mexn https://resh.edu.ru/subject/17/10/
93 yr. y
BEKTOpaMH B ITPOCTPAHCTBE
94 [Ipocreitmme 3aga9u ¢ BEKTOpaMU - https://resh.edu.ru/subject/17/10/
=
95 TIpocTeiime 3a7a4m ¢ BeKTOpaMI 5t https://resh.edu.ru/subject/17/10/
=
AN .
96 [Ipocreiimme 3ama4un ¢ BEKTOpaMu ™ https://resh.edu.ru/subject/17/10/

28



97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHNE U CHCTEMATH3AIUSA 1
3HAHUH

99 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUH

100 Hroroast koHTposIbHAs paboTa 1

101 Hrorosas koHTpoJIbHAsT paboTa 1

102 O606HuleHI/Ie A CUCTEMATU3ALU 1
3HAHUHI

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME

33 "Henensa

34 wenensa

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

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

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

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

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

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

29



11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakrueckue u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI

IToBTOpEHME TEMBI https://resh.edu.ru/subject/17/11/
1 "KoopauHnatsl BeKTOpa Ha 1

IJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue temsl "CkansipHoe https://resh.edu.ru/subject/17/11/
2 " 1 1 Henens

IIPOU3BE/IEHUE BEKTOPOB

[ToBTOpEHME TEMBI https://resh.edu.ru/subject/17/11/
3 "Beruncnenue yria Mexay 1

BEKTOPAMH B IIpocTpaHcTBe"

IToBTOpEeHME TeMBI "Y paBHEHHE 2 memens  https://resh.edu.ru/subject/17/11/
4 MIPSIMOM, MPOXOAAIEN YEPE3 ABE 1

TOYKH"

YpaBHEHHE IOCKOCTH, https://resh.edu.ru/subject/17/11/
5 HOpPMaJlb, YpaBHEHHUE TIOCKOCTH 1

B OTpE3KaAX

YpaBHEHUE IOCKOCTH, https://resh.edu.ru/subject/17/11/
6 HOpMaJlb, YPaBHEHUE TUIOCKOCTH 1

B OTpe3Kax
7 BeKTOpHOE MPOU3BE/IEHNE 1 3uenens  https://resh.edu.ru/subject/17/11/
3 JInHeiHbIE HEPaBEHCTBA, 1 https://resh.edu.ru/subject/17/11/

JUHENHOE MPOrPaMMHUPOBAHNE
9 JIuHeitHbIe HEpaBEeHCTBA, 1 https://resh.edu.ru/subject/17/11/

JIMHEWHOE MpOorpaMMHUPOBAHUE

30



10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y MpsMbIMU B
MHOTOI'PaHHHKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IIOCKOCTSIMU B
MHOTOI'PaHHHKAX

12

13

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH J0 IINIOCKOCTH B KY6C

14

Haxoxnenne pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBUIILHON MUpAMUJIE

15

16

17

KonTposabnas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHAAPTHBIC MHOT'OT'PAHHUKN
CeueHus MHOI'OIrpaHHUKOB!
METO CJICO0B

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH}IapTHI)IC IIJIOCKOCTH,
nepecequHs{ pr[MI)IX n
MJIOCKOCTEM

4 nenensa

5 Henmens

6 Hexmens

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

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

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

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

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

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

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

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

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

19

[TapannenbHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CeUeHMsI

7 "Hemens

https://resh.edu.ru/subject/17/11/
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20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT OTHOIIEHUH

21

22

23

24

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIUMUCS ITPAMBIMU

[lepnenauKynsipHbIE IPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex
HEepIEeHIUKYIIspax
[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

8 Henens

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

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

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

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

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

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaxKeHus
noo0us

26

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILAIeH, COOOpaXeHus
noo0us

27

IToBTOpEHME: UIONIAAN
MHOTOYTOJIBHUKOB, (POPMYJTBI
JUTS TUTOTIA/IeH, CoOOpaKeHus
o00us

9 Henensa

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

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

https://resh.edu.ru/subject/17/11/
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28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: IIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

10 wepnens

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

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

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

31

32

33

34

O0BéM Tenna. O0beEM
PSIMOYTOJIBHOTO
napasuresieumne/a

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa

[IpuknagHbie 3a1a4u, CBSI3aHHBIE
C BBIYUCIIEHHEM 00BbEMa
MPSMOYTOJIBHOTO
napajuienaenumnena

35

O0BEM MPSAMOI TPU3MBI

11 menens

12 "Henens

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

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

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

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

https://resh.edu.ru/subject/17/11/
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36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSMOIA TTPU3MBI

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

37

38

39

40

[puknagHbie 3aa4K, CBSI3aHHBIC
¢ 00bEMOM TIPSAMOI TPU3MBI

Brrunciaenune 005EMOB TeJI €
MTOMOUIBIO OMPEICTIEHHOTO
uHTerpana. OObEM HaKIIOHHON
MIPU3MBI

Brrunciienue 00EMOB TeI €

MOMOIIBIO ONIPEAETEHHOTO
uHTerpana. O6bEM TUpaMuIbI

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHomeHne 00bEMOB TUPAMUJL
C 00LIUM yTIIOM

42

43

44

CrepeomeTpuyiecKkue 3a1au,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
TTUPAMHU/TBI

[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOM MTPU3MBI

13 wepnens

14 wenens

15 nenens

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

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

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

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

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

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

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

https://resh.edu.ru/subject/17/11/
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45

[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

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

46

[Ipumenenne 06bEMOB.
Brraucnenue pacctostHus 10
IUIOCKOCTU

47

48

Kontponbhas pabota "O6beM
MHOTOTrpaHHHKaA"

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MMOBEPXHOCTH

16 veneins

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

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

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

49

umuaap. [psamoit kpyrosoun
e Ip. [Inomans
MIOBEPXHOCTU LUIIUHIPA

50

Konnueckas moBEpXHOCTB,
00pa3yrolne KOHHIeCKOM
noBepxHocTu. Konyc

51

52

53

Ceuenne KoHyca IJIOCKOCTHIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N306paskenne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOJTHOW ITOBEPXHOCTU KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH KOHYCa

17 uenens

18 nenens

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

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

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

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

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

https://resh.edu.ru/subject/17/11/
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55

CrepeomeTpHuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEYCHHI
WIMH/IPA, KOHyCa

56

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MOCTPOCHUEM CCYCHUI
WIMHJIpa, KOHyCca

57

58

59

[Ipukiiamuelie 3a1a4n, CBsI3aHHbBIC
C TWIUHAPOM
[IpuknagHbie 3a1a4u, CBSI3aHHBIE
C HWJIMHIPOM

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
II0CcKOCThI0. Kacanue mapa u
chepsl mIockocThi0. Bug u
n300pakeHue mapa

19 uepnens

20 venens

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

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

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

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

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

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

61

[epeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
chepsl IockocThi0. Bug n
n300paxeHue mapa

62

63

VYpasuenne chepsl. [Lnomans
chepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

21 wenens

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

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

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

64

CrepeomMeTprUYECKHE 3a/1a41 HA
JTI0KAa3aTeNbCTBO U BBIYHMCIICHUE,
CBSI3aHHBIE CO CEPOH U Mapom,

22 uenens

https://resh.edu.ru/subject/17/11/
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IIOCTPOEHUEM MX CEUYCHHI
IIJIOCKOCTBIO

65

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

66

67

68

HpI/IKJIaHHBIe 3aJa4u, CBA3aHHbIC
co chepoii 1 mrapom
[ToBTOpEHME: OKPYKHOCTH Ha
TUIOCKOCTH, BEIUMCIICHUS B
OKPY>KHOCTH, CTaH/IapPTHBIC
noooust

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalcHus U MHOT'OI'PaHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

23 "Henensd

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

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

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

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

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

70

71

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

KontponsHas padora "Tena u
MOBEPXHOCTHU BpamieHus"

72

O06Beém munuHapa. Teopema 06
00BEME MPSMOTO UITUHIPA

24 "enens

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

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

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

73

74

Brrunciaenne 006EMOB Te ¢
TTOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O6bEM KoHyca

TTinowmanu 0OKOBOI U IOJIHONU
MOBEPXHOCTH KOHYCA

25 Henens

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

https://resh.edu.ru/subject/17/11/
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75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB IIUITMH]IPA, KOHYCA

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

76

[IpuxitagHbie 3ana4m 10 TeMe
"O0BEMBI U MIIOLIAAN
noBepxHocrel Ten"

7

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 00BEME
nrapa. [Imomans chepsi.
CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOTo
CErMEHTa U IMApOBOI0 CEKTOpa

78

IIpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM IT1apa U TJIOIIAIbIO
ctepsl. COOTHOIIECHUS MEKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BEMamMu MOJOOHBIX Tell

26 nemenst | https://resh.edu.ru/subject/17/11/

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

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

79

80

ITomoGHEIE TENA B
npocTtpaHcTBe. M3MeHenue
00BbEMa IpU IOJJOOUH.
CrepeomeTrpuueckue 3aaauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB TeJ U TUIoIaAeH
MTOBEPXHOCTEN

KonTtponsHas padora "[1nomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ten"

27 wemenst | https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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81

JBH>KEHUs MPOCTPAaHCTBA.
OrobOpaxxenus. [IBuxeHus u
paBeHcTBO (huryp. O6mme
CBOMCTBA IBU)XCHUHU

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

82

Bunsl nBmkeHnii:
IapaJuIeIbHBIN IIEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS,
3epKaJibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSMOI

83

[IpeobpazoBanus mopoousl.
[psimast u chepa Diinepa

84

85

FCOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
MMPUMCHCHUC NBUKCHUA

KonrtponbHas padora "BekTopsl

B IIpOCTpaHcTBe"

86

87

88

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3al1s 3HAaHUI:
"ITapanienpHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o06matomee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moBTopenue 11
MOHATUN U METOJOB Kypca

28 "Henens

29 Henens

30 menens

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

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

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

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

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

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

https://resh.edu.ru/subject/17/11/
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reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3aIlus 3HAaHU:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKa"

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

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

91

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
CUCTEMAaTH3al1s 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

92

93

O6o06matomiee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEPXHOCTH U
00BEMBI KpyTJIbIX Ten"

Hroropas KOHTpPOJIbHAA pa60Ta

31 uenens

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

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

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

94

Hrorosast koHTpOIBHAs paboTa

https://resh.edu.ru/subject/17/11/
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95

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3aIlUs 3HAHUH

96

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

32 "Henens

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

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

97

Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH

98

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX 1 KOMITbIOTEPHBIX
TEXHOJIOTUI

33 Henens

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

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

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

100

Hcropus pa3Butns
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX 1 KOMITBIOTEPHBIX
TEXHOJIOTUI

34 uenens

https://resh.edu.ru/subject/17/11/
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Hcropus pazsurus
CTEepEOMETPUH KaK HayKu U e
101 POJIb B pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEpEeOMETPUU KaK HayKu U e
102 POJIb B Pa3BUTHUH COBPEMEHHBIX
MHKCHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOTUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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

https://resh.edu.ru/subject/17/11/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.

I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit

CanoBuuuero B.A., Akunonepnoe o6miectBo «M3narensctBo «IIpocBerienue

e MareMaruka: ajiredpa u Hayajia MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHS.
I'eomeTpust. 10-11 knaccel. DnexkTpoHHas popma yueOHUKA

https://catalog.prosv.ru/item/25123

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

Mertoauueckue pexkomernaamnuu. 10-11 kmaccel (k yueOHuky Atanacss JI.
C.byty3oB B.®. u np.) 'eomeTpus.

Meroanueckue pekomennanuu. 10 kiacc: mocodue st yauTeneu
obmeo6pazosar. opranuzanuii/B. @. byry3os, B. B. IIpacomos. — M. :
[Ipoceemienne, 2014. — 159 c. : wi. — (MI'Y — mikosne). — ISBN 978-5-09-

028129-4.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

43


https://catalog.prosv.ru/item/25123

2. O6naynas matdopma oToOpaxeHus BepuGUIUPOBAHHOTO IIUPPOBOTO
o0pa3oBaTesbHOro KOHTEeHTa U cepBUcOoB AO «M31aTenbCTBO

«IIpocemenue». Pexxum mocryma: https://educont.ru/

3. MoGunbsHoe 31eKkTpoHHOE oOpazoBanue. [{ludposas obpazoBarenbHas
cpeza ¢ MHTepaKTHBHBIMY OHJIAitH-KypcaM. Pexxum noctyma: https://mob-

edu.com/

4. HoBas mikosia. OnnaiiH-11kos1a noArotoBku k EI'D o Bcem nmpeaMeram.

Pexwum noctyna: https://educont.ru/

5. Hoswiit nuck. [udposas oOpazoBarenbHas miargopma. YueOHbIe
MaTepuabl JJis EeIaroroB 1 MKOJIbHUKOB. HTEpakTUBHBIN KOHCTpYKTOP

YPOKOB U yrpakHeHui. Pexxum nocryma: https://educont.ru/

6. O6naxo 3nanuil. IHTEpakTHBHBIE YPOKHU U ITU(POBBIEC TOMAITHHUE 3aJaHUS.

Pexum noctyna: https://www.imumk.ru/

7. ®okchopa. Kpynueimas onnaiin-mkona B Poccun. Pesxxum noctymna:

https://foxford.ru/
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8. AAKnacc. ITonmHodyHKIIMOHANBHAS IIU(PPOBasi CUCTEMA IS

oOpa3oBaTeNbHBIX Opranm3anuid. Pexxum mocryna: https://www.yaklass.ru/

9. Globallab. ITudposas obpa3oBarenbHas cpefa COBMECTHOM MMPOSKTHOM U
HCCIIEI0BATEIILCKOM IeATEIbHOCTH. PexknuM ocTyma:

https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. HUnTennexTyanpHas oOpa3oBarenbHas miaTdopMa A y4eHUKOB U
nearoroB ¢ OuOIMoTeKON 00pazoBarenbHOro KoHTeHTa o GI'OC. Pexum

noctyna: https://ibls.one/

11. Ismart. YMuBINM TpeHaxEp 71 MOBBIIIEHUS OIIEHOK. Pexum gocryna:

https://www.ismart.org/

12. Nativeclass. Cucrema 1dpoBBIX YPOKOB 10 aHTIIUHCKOMY SI3BIKY,
oOecrieunBaeT ycrex peO€HKa B IIKOJIE, YIUT TOBOPUTH U TIOHUMATD

AHTJIMACKUI KaK poIHOM s13bIK. Pesxum noctyna: https://nativeclass.ru/

13. Stratum. UnTennekryansHas mkona. LHudposas obpazoBaTenbHas
wiatopma. MaTepakTuBHBIC MOen. HANBUIYyaIbHAS TPACKTOPHS

oOyuenus. Pexxum poctyma: http://stratum.ac.ru/ru/education/
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14. Uchi.ru. UaTepaktuBHas oOpazoBaTenbHas oHIaiiH-IaTdgopma. Pesxxum

nocryma: https://uchi.ru/
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https://uchi.ru/
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