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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3yYEHHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyEeMOe PU U3YUECHUH 00YUarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoOUIed mnpeaMeTHol obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETpPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO ariapara o pa3iaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMupoBaHHE  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEeOpuil, GOpMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUHN PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IpHU



000CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIEAIYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUS PEAIbHbIX CHUTYyallMil, HCCIEJOBAHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTEeNbHBIM JHHHUIM Y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM MO TojaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 0OYyUaIOMINXCS, PACIIUpsAs U yIriyOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon Kk M3yYEHHUIO TECOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3math  yciuoBus Ui auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHOoro npeamera «MareMaTHukay;

HOJIFOTOBUTH OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
y4u€TtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJE€HHOM YpOBHE
orBoautcs B 10 kimacce — 102 vaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayneabHOCTh IJIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOu
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISIPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yrojl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PDaHHBIE YIJIbIL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JJIs TPEXTPAHHOTIO yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaUIENIEIUIIE] U €r0 cBocTBa. KpaTyanimme
MyTH Ha TNOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma M IIPAaBWIbHAS NUPaMHUJA,



IpaBUIbHAS TPEYTOJIbHAS MUPAMU/IA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [ Lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulieJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsA IIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpaA Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHUH, pacCy>KJI€HUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATILHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUMX 3HAHWM JUIsI pEemieHus 3a7ad B 00J1acTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUS ITUBUIIN3AIINY, OBJIAJCHHUE SI3bIKOM MaTEMaTUKH U MAaTeMaTHYeCKOU
KyJbTYpO# KaK CPEJACTBOM MTO3HAHMSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBU:

BBISIBJISITH M XapPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OmpeieSIeHUs MOHITUHN, YCTAaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIacCUPUKAIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNbOOJIee TOAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYecKOTro 00beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIECHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTALUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISTH ILJIaH, AJITOPUTM PEILIECHUS 3a/1ayy, BRIOUpATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOU 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  y4aCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOMHO OMNEPHUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJHO pACIO3HABAaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIaCCU(UKALUY;

CBOOOJIHO  ONEpUPOBAaTh  IMOHATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPAJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

CTPOUTb CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITMOJIHATH IEHCTBUS Ha/l BEKTOPaMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METO/IbI IPH
pelIeHM MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MNPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHSATh TMOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIEC MOHSTHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0JsieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPHH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTunueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
1 Brenenue B ctepeoMerputo 23 1 2 https://resh.edu.ru/
9 B3anmHoe pacnionoxeHue npsMbIx B 6 1 1 https://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1 1 https://resh.edu.ru/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB HpAMBIX I 25 1 1 https://resh.edu.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 1 https://resh.edu.ru/
MHororpanHuku 7 1 https://resh.edu.ru/
BexTops! B mpocTpaHcTBE 12 1 1 https://resh.edu.ru/
8 [ToBTOpEeHMe, 06001IeHNE U cUCTeMaTH3allus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 9 7




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

OcHOBHbIE
MpaBuUIIa
M300paKeHUs Ha
PUCYHKE
TJIOCKOCTH,
MapajuIeIbHBIX
MPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3Ka

ITonsaTus
CTepEeOMETPUH:
TOYKa, psmas,
IIOCKOCTb,
MPOCTPAHCTRO.
OcHOBHBIE
paBwIIa
n300pakeHUs Ha
PUCYHKE
IJIOCKOCTH,
napauIeTbHbIX

IPAMBIX

KoaudecTBO 4acoB

Bee KonTpounb
HbIe
ro
padoThI
1
1

IpakTnuec
KHe
padoThbI

JleKTpPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PECYPChI

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-

dec8-4417-8427-26130c2d5cfd




(oTpe3koB),
CepeIUHBI
oTpe3Ka

IlousTus:
MePECEKAIOIINEC
s IIJIOCKOCTH,
MEePECEKAIOIIHNEC
s IpsIMast U
IUIOCKOCTB;
MOJTYTIPOCTPAHCT
BO

ITonsarus:
MEePECEKAOIINEC
sI TIIIOCKOCTH,
MEePECEKAOIINEC
s IpsAMast U
MJIOCKOCTD;
MOJYIIPOCTPAHCT
BO

MHororpanHuku
, N300pakeHue
MPOCTEUIINX
IIPOCTPAHCTBEHH
BIX QUTYD,
HECYIIECTBYOI]
X 00bEKTOB
MHororpanHuku
, N300pakeHue
MPOCTEUIIINX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-

df13-4cb3-ac0f-397dc7ba8dad

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-

df13-4cb3-ac0f-397dc7ba8dad




10

MPOCTPAHCTBEHH
BIX QUTYD,
HECYIIECTBYFOII
HUX 00BEKTOB
AXCHOMBEI
CTEPEOMETPHUU U
TepBbIC
CICACTBHUS U3
HHUX

AXCHOMBI
CTEPEOMETPHUU U
nepBbIe
CIIEICTBUS U3
HHUX

AXCHOMBI
CTEPEOMETPUU U
MepBbIe
CIIEICTBUS U3
HuX. CriocoObl
3a/IaHMsT TIPSIMBIX
M TNIOCKOCTEM B
MIPOCTPAHCTBE.
O0o03HaueHus
MPSIMBIX U
IUIOCKOCTEH

N3o0pakenue
CEUYCHUI
MUpaMUIbI, KyOa
Y TIPU3MBI,

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-801b3378-

2801-4e17-8882-f70e0882967¢




11

KOTOpBIE
MIPOXOMST uepes
ux péopa.
N3o6paxkenue
MepPECCUCHUS
MOJIy4E€HHBIX
IJIOCKOCTEH.
PackpaiuBanue
MTOCTPOEHHBIX
CceYeHUM
pa3HBIMU
LBETAMH

N3obpaxenue
CEUYCHMIT
UpaMUIbI, KyOa
Y TIPU3MBI,
KOTOpBIC
MIPOXOJIAT Yepe3
ux péopa.
N300pakenue
nepeceueHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOCHHBIX
CEYCHMI
pa3HBIMHU
[[BETaMH




12

N3obpaxenune
CEYCHUI
MUpPaMUIbI, KyOa
Y TIPU3MBI,
KOTOpBIC
MIPOXOJIAT Uepe3
ux péopa.
N3obpaxenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEYCHMI
pa3HBIMU
[BETaMU

13

N306paxenue
CEYCHMI
UpaMuibl, Kyoa
U TIPU3MBI,
KOTOpBIE
IIPOXOJAT Yepe3
ux péopa.
N3o06paxenue
nepeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOEHHBIX
CEUYCHUI




14

pa3HBIMU
LBETAMH
Meton ciienoB

JUTSI TIOCTPOCHUS
CeueHnuU

15

16

17

Merton cienoB
JUTSl TOCTPOCHUS
CEUYCHHH.
CsoiicTBa
NepeceueHui
MPSMBIX
IUIOCKOCTEH

Merton cienos
JUIS1 TIOCTPOCHUS
CEUYCHHH.
CBoiicTBa
MepeceueHu i
MPSIMBIX U
IUIOCKOCTEH

ITocTpoenue
CEYEHUM B
nupamu/ie, Kyoe
10 TPEM TOYKaM
Ha pEOpax.
Cosnmanue
BBIHOCHBIX
yepTexKen u
3auch 11aroB
IIOCTPOEHHUS




18

19

[Toctpoenue
CEYEHUIl B
nupamue, Kyoe
0 TPEM TOUYKAM
Ha péOpax.
Co3pnanue
BBIHOCHBIX
yepTexen u
3aMuch 11aroB
MIOCTPOCHUS

ITocTpoenune
CEYEHUU B
nupamue, kyoe
o TPEM TOUYKaM
Ha pEOpax.
Cosnmanue
BBIHOCHBIX
YepTexKen U
3aruch 11aroB
MOCTPOEHUS

20

[TocTpoenne
CEYEHUI B
nupamu/ie, Kyoe
10 TPEM TOYKaM
Ha p&Opax.
Coznanue
BBIHOCHBIX
yepTexKen u




21

22

23

24

3aMmch I1aroB
MOCTPOEHUS

[ToBTOpEeHUE
[UTAaHUMETPHH:
Teopema o
MIPOIOPLIMOHAIH
HBIX OTpe3Kax.
[TogoGue
TPEYTrOJIbHUKOB

IToBTOpEHUME
IJITAHUMETPUU:
Teopema
Menenas.
PacueTs! B
CEUYCHHSIX HA
BBIHOCHBIX
yepTeKax.
Hcropus
pa3BUTHUS
TJIAHUMETPUHU U
CTEPEOMETPUH

KonTponsHas
pabota

" AKCOMBI
CTEPEOMETPHH.
Ceuenus"
Bzaumuoe
pacroyioxeHue
MPSIMBIX B

https://resh.edu.ru/subject/lesson/6065/start/125651/https://resh.edu.ru/subject/le
sson/6133/start/272668/




MIPOCTPAHCTBE.
CkpemuBaroiue
Csl IpsIMBIE.
[Ipuznaku
CKPEILMBAIOIINX
Csl IPSMBIX.
[TapannensHble
psiMbIe B
MIPOCTPAHCTBE

25

26

Teopema o
CYILIECTBOBaHUU
Hu
€IMHCTBEHHOCTH
MpSAMOit
IapajuIeIbHON
JAHHOM NPSIMOH,
MPOXOISAIIEH
4yepes TOUKY
MPOCTPAHCTBA U
He JIexKalei Ha
JTAHHOU MIPSMOM.
JlemMma o
IepECEUCHU U
MapasieabHbIX
MIPSIMBIX
IUIOCKOCTBIO

[TapamtensHOCTD
TpPEX MpPSIMBIX.
Teopema o Tpéx

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-

10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-

9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600




napasiesIbHbIX
MIPSMBIX.
Teopema o
CKpPEIIUBAOIINX
CA IIPSAMBIX

27

28

29

[TapannensHoe
MIPOCKTUPOBAHUE
. OcHOBHBIE
CBOMCTBA
napajyieIbHOTO
MIPOEKTUPOBAHUS
. U3o0paxxenune
pasHbIX (uUryp B
napasuiebHON
MIPOCKIIUU
HentpanbHas
MPOEKIUs. YTOJl
c
COHAIPABJICHHBI
MU CTOPOHAMHU.
VYron mexny
MPSIMBIMU

3amaun Ha
JIOKa3aTeJIbCTBO
M UCCJIEIOBaHNE,
CBSI3aHHBIE C
pacmoIOKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE




30

31

[lonsrtus:
MapaIeIbHOCTh
IpsIMOM U
IJIOCKOCTH B
MPOCTPAHCTBE.
[Tpuznak
MapajuieIbHOCTH
NpAMON 1
IIJIOCKOCTH.
CaoiicTBa
MapaieIbHOCTH
psIMOM U
IJIOCKOCTH
I'eomeTpuuecku
€ 3a/1a4M Ha
BBIYHMCIICHHUE U
JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C
MapaieIbHOCTh
10 IPAMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenne
CEUYCHUs,
IIPOXOJAIIETO
4yepe3 JaHHYIO
psIMYIO Ha
4epTexe U
HapajIeIbHOrO




33

JPyroi NpsMoi.
Pacuér
OTHOLIEHUI

[TapannensHas
MIPOEKIIHS,
MIPUMEHEHHE IS
IIOCTPOEHHUS
ceueHMii Kyba u
napajuiesienunes
a. CpoiicTBa
napasuiesenumnes
a ¥ IPU3MBI

34

[TapamiensHbie
IIJIOCKOCTH.
[Ipu3naku
NapaJuIeIbHOCTH
IBYX
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema o
MapajuIeIbHOCTH
u
€IMHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOIAILIEH
4yepes3 TOUKY, He
MIPUHAUIEKALLY
10 TaHHOU
IIJIOCKOCTH U

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-

10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034




36

37

CJIE[ICTBUS U3
Heé

CpoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MIPSIMBIX
MepPECCUCHUS
npu
TepeceueHN
JBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTbhei

CroiicTBa
napajuieIbHbIX
IIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKIFOUYEHHBIX
MEXITY
napajieIbHbBIMA
IUIOCKOCTSIMH; O
IepECEUCHU U
IIPSIMOY C IBYMsI
napajuieIbHbIMU
IUIOCKOCTSIMU

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-

10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034




38

39

40

41

[ToBTOpEHwMe:
TeopeMa
[Mudaropa na
IIJIOCKOCTH

[ToBTOpEHMeE:

TPUTOHOMETPHS
IIPSAMOYTOJIBHOT
0 TpeyTOJbHUKA

CaoiicTBa Kyba
u
IPSMOYTOJILHOT
0
napasuleIenues
a

Breruucnenue
JUIUH OTPE3KOB B
KyOe u
MPSAMOYTOJIbHOM
MapajieenuIe
e

https://resh.edu.ru/subject/lesson/5444/start/221486/

42

Ilepnenqukymsp
HOCTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIISP
HOCTH IIPSIMOU U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

43

[Iepnenaukymsap
HOCTb IIPSIMOM U

https://resh.edu.ru/subject/lesson/4757/start/20566/




IIJIOCKOCTH.
IIpu3nak
MIEPIEHIUKYIISP
HOCTH IIPSIMOU U
IJIOCKOCTH

44

45

46

Teopema o
CYILIECTBOBaHUU
Hu
€IMHCTBCHHOCTU
IIPSIMOH,
MPOXOISIIEH
4yepe3 TOUKY
MPOCTPaHCTBA U
NEePHEHIUKYIISP
HOH K
IUIOCKOCTH
IInmockoctu u
MEePIEHIUKYIISP
HBIE UM TIPSIMbIE
B
MHOTOTpaHHUKA
X

IInmockoctu u
MepHEHIUKYIISIP
HBIE UM TIPSIMBIE
B
MHOTOTpaHHUKA
X




47

[Tepnienaukyssp
1 HaKJIOHHas.
ITocTpoenue
NEPIEHIUKYIISIP
a U3 TOYKU Ha
MPSIMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/

48

Ilepnenaukymsap
Y HaKJIOHHASI.
[TocTpoenne
MEPIEeHIUKYIISIP
a U3 TOYKHU Ha
IPSIMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/

49

Teopema o Tpéx
NEPIICHAUKY ISP
ax (mpsmas u
oOpatHas)

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-

10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-

perpendikuliarakh-9254

50

Teopema o Tpéx
MEPIEeHIUKYIISIP
ax (mpsmas u
oOparHas)

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-

10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-

perpendikuliarakh-9254

51

52

Yron mexny
CKpEITUBAIOIINM
UCS TIPSMBIMU
ITouck
MepHEHIUKYIISIP
HBIX MPSMBIX C
ITOMOIIILIO
MEePIEHIUKYIISP
HBIX IUIOCKOCTEH




53

54

OpToroHajibHOE
MIPOCKTUPOBAHUE

[Toctpoenue
CeYeHMH KyOa,
MIPU3MB,
MPaBUIbHOMN
MUPaAMUIBI C
IIOMOUIBIO
OpPTOTrOHAJILHOU
MIPOCKIIUU

55

ITocTpoenue
CeueHmii Kyoa,
MIPU3MBI,
IIPaBUIILHON
MIApaMUBI C
IIOMOILIBIO
OpPTOTOHAJILHOU
MIPOCKLIUU

56

57

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
ITnockocTn
CUMMETpUH B
MHOI'OTpaHHUKA
X

IIpusnax
NEPIEHIUKYIISAP
HOCTH IIPSIMOU U




58

59

IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETPUU

[IpaBuibHbIE
MHOTOTPaHHUKHU.
Pacuér
paccTosAHuM OT
TOYKH JI0
TIJIOCKOCTH

IIpaBunibHBIE
MHOT'OTPaHHUKH.
Pacuér
paccTosIHuM OT
TOYKH J0
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4023/start/149352/

60

Cnoco6bt
OIyCTHUTH
MIEPIEHIUKYIISP
bl: CHMMETpHSI,
CABUTI TOYKH I10
napajuieIbHON
IpsAMON

61

CaBur 1o
HEIapauieIbHON
MIPSIMOH,
U3MEHEHUE
paccTossHUI

62

KontponbHas
paborta




"B3anMmHoe
pacroJioxeHue
MPSIMBIX H
IUIOCKOCTEH B
npocrpaHcrae”

63

64

65

66

[ToBTOpEHMeE:
YTOJl MEXIY
MMpsAMBIMHA Ha
IJIOCKOCTH,
TPUTOHOMETPHUSL
B IIPOU3BOJILHOM
TpEeYroJbHUKE,
TeopeMa
KOCHHYCOB

[ToBTOpenue:
YTOJ MEXIY
CKPELIUBAIOIINM
UCs NPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuuecku
€ METOABI
BBIYHCIICHUS
yria MEeXIy
IPSIMBIMU B
MHOTOTpaHHUKa
X

JIByrpanHbIi
yrois. CBOHCTBO
JMHENHBIX YITIOB

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-

10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035




67

68

69

JBYTPaHHOI'O
yria
[Tepnienaukyssp
HBIE TIOCKOCTH.
CaoiicTBa
B3aUMHO
MEePIEHIUKYIISIP
HBIX IJIOCKOCTEN
IIpuznak
NEePHEHIUKYIISAP
HOCTH
MJIIOCKOCTEI;
TeopemMa o
IpsAMON
MEepECEUCHUS
JBYX
IIOCKOCTEMN
MEePIEHIUKYIISP
HBIX TPEThEN
TTOCKOCTH

[IpssMOyTOIBHEI
71
napajuiesIenunes
; KyO;
U3MEPEHMUS,
CBOMCTBA
MPSIMOYTOJIBHOT

(o)

https://resh.edu.ru/subject/lesson/4748/start/20810/




70

71

napalICICIIUIIE]
a

Teopema o
JaroHain
MPSIMOYTOJIBHOT
0
napajuiesienunes
a ¥ CIIEJICTBUE U3
HEE

Crepeomerpuue
CKHE U
MIPUKJIATHBIC
3a/1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacnoyIoKEHUEM
MPSIMBIX U
MIJIOCKOCTH

72

73

[ToBTOpEHME:
CKpEIIHMBAIOIINE
Cs IIpsIMBIE,
MapasiebHbIe
IUIOCKOCTH B
CTaHJIapTHBIX
MHOTOTpaHHUKA
X

[Tapa
MapaIeabHbIX
IUIOCKOCTEN Ha




CKpEITUBAOIINX
Csl IPSIMBIX,
paccrosiHue
MEXIY
CKPEIIUBAIOIINM
WCS TIPSIMBIMU B
MPOCTHIX
CUTYaITUAX

74

75

76

Paccrosinue ot
TOYKH JI0
IIJIOCKOCTH,
paccTostHUE OT
NpSAMOM 10
IIJIOCKOCTH
Brruncienue
paccTosHuI
MEXIY
CKpEUIMBAIOIINM
UCS MPSIMBIMU C
TTOMOIIIBIO
MePIEHIUKYIISP
HOU IUTOCKOCTH
TpéxrpanHbii
yrod,
HEpaBEHCTBA IS
TpeXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI

https://resh.edu.ru/subject/lesson/6063/start/21120/




77

78

79

80

KOCHUHYCOB U
CUHYCOB IS
TPEXTPAHHOTO
yria

OEeMEHTHI
chepuyeckoin
TCOMETPUH:
reo/Ic3MUECKUE
JIMHHUH Ha 3emiie

KonTponbhas
pabota "Yrisl 1
paccrosiHus"

CucreMaTuzanu
s 3HAHUH
"MHororpaHHuk
H €TO DJIEMEHTHI"

[Mupamuaa.
Buaer nupamu .
[IpaBunbHas
nupamuaa

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/5866/start/221576/

81

82

[Ipusma.

[Ipsmas n
HAaKJIOHHAas
IIPU3MBL.
[IpaBunbHas
npusma

[Ipssmont
napajuleeuIe|

https://resh.edu.ru/subject/lesson/5443/start/21270/




83

84

MPSAMOYTOJIbHBIN
MapaJieienuIe
, Ky0

Brinykiibie
MHOT'OTPaHHUKH.
Teopema
DOiinepa
Brinmykisie
MHOT'OTPaHHUKH.
Teopema
Diinepa.
[IpaBunbHbIE U
MOJTYTIPABUITbHBI
e
MHOTOTPaHHUKH

85

86

87

KonTponsHas
paborta
"MHoOrorpaHHuK

I/I"

ITonstue
BEKTOpa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE
Cymma
BEKTOPOB

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

88

Paznocts
BEKTOpPOB

https://resh.edu.ru/subject/lesson/4758/start/21648/




89

90

91

92

[IpaBuio
napajuiesienunes
a

VYMHOXeHHE
BEKTOpa Ha
YUCIIO

Paznoxenue
BEKTOpa 10
6azucy Tpéx
BEKTOPOB, HE
JISKAIIUX B
OJHOM
IUIOCKOCTH

CkanspHoe
MIPOU3BEICHUE

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/6404/start/132055/

https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-
proizvedenie-9283

93

94

95

Breruucnenue
yrja MexIy
BEKTOpPaMHU B
MPOCTPAHCTBE

IIpocreiimue
3a/1a4u ¢
BEKTOPaMH
IIpocreiimue
3a/1a4u ¢
BEKTOPaMHU

https://resh.edu.ru/subject/lesson/6404/start/132055/

96

[Ipocreitmme
3a1a4u ¢
BEKTOPaMHU




[Ipocreiimue

97 3a/1a4u ¢ 1
BEKTOpaMH
O6o06mmeHue u

98 CUCTEMATH3ALHA 1
3HaHUHI
O06o0meHue u

99 cUCTEMaTHU3alHsA 1
3HaHUUI
Hrorosas

100  xoHTpOJIBHAS 1
pabora
Hrorosas

101  koHTposBHAs 1
pabora
O6o00mmenue n

102 | cucremaruzanus 1
3HaHUH

OBIIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

['eometpus. 10-11 kmace. YueOHuk. bazoBbiil 1 npodUIIbHBIIA.
Aranacsn JI.C.

IIpocsemenune

Ton: 2021-2023

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Metoauueckue pekomenaanuu. 10-11 kmaccel (k yueOnuky Atanacsas JI. C. u np.),

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
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