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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yUYEHUU 00YHaAIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHoll obOmactu «Martematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca T€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

¢bopMupoBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHWE YMEHHS pAaCliO3HABATh HA YEPTEkKaX, MOACISIX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHMs BIAJETh METOJAaMHU JO0Ka3aTeJbCTB M aJTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUHN U POJIM aKCUOMATHKHU B TIPOBEICHUH
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM CO/IEpKATEIbHBIMH JIMHUSMU yueOHOro Kypca «I'eomerpusi» B 10
KJjacce ABIBIIOTCS: «IIpsMbIE M MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOIpaHHUKNY,
«Temna BpaieHus».

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEIEBAaHTHBIMU T€OMETPUHU Ha YTIyOJIEHHOM ypoBHE 00yueHus B 10
KJIacCe, OTHOCHUTCS KO BCEM COJEP>KATEIbHBIM JHHHUSAM Yy4eOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH paclpeiensercs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 TojaMm o0ydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIPOCAM O0YYAIOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUYECKUX MPEJCTABICHUN 00YyYarOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon K M3y4EHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MpOTrpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYAalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oyaymied mpodeccuu, obecreuuBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YypOBHE
orBoautTcsa 102 gaca, B 10 ki1acce — 3 yaca B HEZIENIIO.



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTb, MPOCTpPAHCTBO. [loHsATHE 00 akCMOMAaTHUYECKOM
IIOCTPOCHUU CTEPECOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX.

B3anMHO€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaUIeNIbHBIE U CKPEIUBAIOIINAECS IIPSIMBIE.
[Ipu3Haku cKkpemmBaromuxcs nNpsAMbIX. [[apamienbHOCTh NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE
B MPOCTPAHCTBE, MAPAUIEIIBHOCTh TPEX MPSIMBIX, NAPALIEIBHOCTh NMPSAMON U INIOCKOCTH. [lapaimenpsHoe U neHTpaibHOE
IpOEKTUpOBaHuE, U3o0paxkeHue Guryp. OCHOBHBIE CBOICTBa MapajulebHOrO MpoeKkTHpoBaHus. M3o0paxenue ¢uryp B
[IapajuIeIbHOW TIPOEKLHU. YTIbl C COHAIIPAaBJICHHBIMM CTOPOHAMH, Yroid MEXIy IpPSAMBIMAU B IIPOCTPAHCTBE.
[lapannenbHOCTh TUIOCKOCTEH: MAapajuIesIbHbIE IUIOCKOCTH, CBOMCTBA MApaAJUIENbHBIX IUIOCKOcTen. [Ipocrenmme
MPOCTPAHCTBEHHBIE (PUTYPHI HA MIJIOCKOCTH: TETPA3AP, NapaJljIeenuNne, IOCTPOCHUE CEYEHU .

[leprieHIUKYJISIPHOCTD MPSIMOW U IJIOCKOCTHU: MIEPIICHIUKYJISIPHBIE MTPSMBIE B IPOCTPAHCTBE, IPSAMBIE NTapaJlIeIIbHbIE U
NIEPIICHUKYJIAPHBIE K INIOCKOCTH, IPU3HAK IEPHNEHAUMKYJIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NEPHEHANKYJIIPHON MIIOCKOCTH. OPTOrOHAIIBHOE MTPOEKTUPOBAaHKE. [IepneHANKYIIAp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TIJIOCKOCTH, MPOEKLUS (PUTYPBI Ha IIIOCKOCTh. [leprneH Ky pHOCTh IIIOCKOCTEH:
IIPU3HAK MEPIEHINKYISIPHOCTH IBYX IIOCKOCTEN. TeopeMa o TpEX MEepIEeHIUKYIIAPAX.

VYTl B IPOCTPAHCTBE: YIOJd MEXAY NMPSAMON U MIIOCKOCTHIO, ABYTPAHHBIN YroOJl, JIMHEWHBIA YTOJI ABYTPAHHOIO yIJia.
TpéxrpanHblii 1 MHOTOrpaHHble yriibl. CBOKWCTBA IUNIOCKUX YTJIOB MHOTOIPaHHOIO yriia. CBOMCTBA IUIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIUIA.

MHororpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: N-yronpHas npusma, OpsMas U HaKJIOHHAs IPU3MBIL,
OOKOBass M TMOJIHAasg MOBEPXHOCTh Npu3Mbl. [lapamnenenuresn, MNpsSMOYTOJbHBINA Mapajielenure]] U €ro CBOMCTBA.
Kparuaiimue myTd Ha MOBEPXHOCTH MHOTOrpaHHWKa. Teopema Oinepa. IIpoctpanctBennas teopema I[ludaropa.
[Mupamupaa: N-yronapHas nupamMuaa, npaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep u OOKOBBIX I'paHel MPaBUIbLHON



nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKHU: MpaBUIbHAA MpU3Ma M IpaBWIIbHAs NMHUpaMUja, MpPaBUIbHAs TPEYroJibHas
nupamMuga ¥ TPaBUIBHBIN TeTpadnp, kyO. IlpeacraBieHne o MpaBWIBHBIX MHOTOTPAHHHMKAX: OKTadp, MOACKAdAp H
UKOCa3IP.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPAMOU TPU3MBI, IJIOMIA b OCHOBAaHMI, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMoi mpusMbl. [lnmomans
OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUILHON MUPaAMU/IbI, TEOpEMa O IJIOIIAJAN YCEUEHHOU MUPAMUIBI.

CummMmeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPABUIbHBIX MHOTOTPAHHUKOB. CHUMMETpHUS B NMPaBUIBHOM
MHOTOTPAaHHHUKE: CHMMETPUS Napajuleienunea, CAMMETPUS IPABUIIBHBIX MPU3M, CAMMETPUS TPABUIIBHOW MUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIpaBJICHHbIC U TPOTUBOIMOJIOKHO HAIIPaBJIECHHbBIE BEKTOPhl. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMHU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha uuciio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHUS BEKTOpa Ha yucio. [loHsATHE KOMIUTaHApHBIE BEKTOPHL. [Ipu3HaK KOMIUIAHAPHOCTUA TPEX BEKTOPOB.
[IpaBwiio mapannenenunena. TeopeMa O pa3ioKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpsMoyronbHas
cucTeMa KoopAuHaT B nmpoctpancTBe. KoopauHaTel BekTopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpA U KOOPIUHATAMHU TOYUEK.
Yron mexay Bekropamu. CKalIpHOE NPOU3BEACHUE BEKTOPOB.



IJIAHUPYEMBIE PE3YJbTAThbI OCBOEHUSI YUYEBHOTI'O KYPCA «'EOMETPUS» (YIJTYBJIEHHBINA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoOCIIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ZUIIMK OOYYaIOMIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHUUCKOTO
o0111ecTBa, MPEJACTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUM, POLEAYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE B3aUMOJECHCTBOBATh C COI[MAIBHBIMU HHCTUTYyTaMU B
COOTBETCTBHH C UX (YHKIUSIMH U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON MICHTUYHOCTH, YBAKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOMN
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX MaTEeMaTUKOB U POCCUHUCKON MaTEMaTUUECKOM IIKOJIHI,
WCIIOJI30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, chOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUUYECKOTO
MOBEJICHUS, CBS3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN HayKH M ACSATEIbHOCTBbIO Y4YEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEeLIeHU, pacCyX1eHUH, BOCIPUUMUYNBOCTh K MATEMAaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:



c(OpMUPOBAHHOCTh YMEHHsSI NMPUMEHITh MaTeMaTHUYECKHE 3HAHMS B MHTEpecax 3/0pOBOro M Oe3omacHoOro obOpasza
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3J0POBOE MHUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATUN H
OTIbIXa, peryispHas (Qu3NdYeckas AaKTUBHOCTb), (PHU3UUYECKOE COBEPIICHCTBOBAHWE TPU 3aHATUSAX CIOPTUBHO-
037I0POBUTEIBHON JEATEIbHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IEHHOCTU TPYAOIIOOUsS, MHTEpEC K pazIu4HbIM cdepaM mpodeccHoHaTbHON
JIESITEIbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M €€ MPHJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOp OymyIeit
npodeccuu U peaau30BbIBaTb COOCTBEHHbBIE >KU3HEHHbBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHUYECKOMY
0o0pa30BaHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSXKEHUU BCEW >KU3HU, FOTOBHOCTh K AKTUBHOMY YYacTHIO B pEIICHUU
IPAKTUYECKUX 3a7a4 MaTeMaTUYECKOI HAalpaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, TOHUMaHWE BIUSHHUS COLMATBHO-d)KOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHME MIPUPOJIHON U COLMAIBHON CPEeJbl, OCO3HAHUE ITI00ATBHOTO XapaKTepa 3KOJOTHYECKUX Mpo0ieM, OpUEHTaLUs
Ha IPUMEHEHUE MaTeMaTUYECKUX 3HAaHUH JJIs pellIeHus 3a/1a4d B 00JaCTH OKpY Karollel cpe/ibl, JIaHUPOBaHUE MOCTYIIKOB
Y OLIEHKH WX BO3MOXHBIX TTOCJIEICTBUHN JJIsl OKPY>KAIOIIEH CPEIbI,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
IPAKTUKH, TOHUMaHUE MaTEMaTHUECKON HAyKH Kak C(hepbl 4eJIOBEUECKON e TEIIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH
JUISL pa3BUTHS LIUBUIIM3AINY, OBJIAJICHUE S3BIKOM MAaTeMaTUKH M MaTeMaTHUYeCKOM KyJIbTypoil Kak CpeJICTBOM IMO3HAHMS
MUPa, TOTOBHOCTbH OCYIIIECTBIISATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO e TEIBHOCTh HHANBUYaIbHO U B TPYTIIIC.



METANIPEJAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXITY
HNOHSTUAMHU, POPMYTUPOBATH ONPEICICHNS TOHATUH, YCTAaHABIUBATH CYIIIECTBEHHBIN MPU3HAK KJIaCcCU(PHUKAIIIN, OCHOBAHUS
JU1s1 0000I1IEHUS U CPAaBHEHUS, KPUTEPUU POBOJIUMOTO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIMPOBATh U NPEOOPA30BbIBATh CYKICHUS: YTBEPAUTEIIbHbIE U OTPULATENIbHbIE, €IMHUYHBIC,
YaCTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEYMs B (akTaxX, JaHHBIX, HAOTIOACHHUIX H
YTBEPKACHUSIX, TPEJiaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U POTHBOPEYUHIA;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOYCHUH,
YMO3aKJIIOUEHHUH 110 aHaJIOTHH;

NPOBOJUTH CAMOCTOATEIBHO JIOKA3aTeIhCTBA MAaTEeMATHMYECKUX YTBEPKACHUU (IpsIMBbIE W OT TMPOTHBHOTO),
BBICTpAaUBAaTh apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBOBI;

BBIOMpATh CHOCOO pelleHus y4yeOHOUM 3anauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILECHHUs, BbIOMpaTh HauOoliee
HOJXOJAIIMH ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMS, (POPMYIMPOBATh BOMPOCHI, (DUKCUPYIOLIHE
POTUBOpEYHE, MTPOOIEMY, YCTAaHABIMBATH HCKOMOE U JJAHHOE, (POPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULIUIO,
MHEHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HSKCIIEPUMEHT, HCCIIEOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYeCKOTro OOBEKTa, SIBJICHUS, POIeCcCca, BHIIBICHUIO 3aBUCUMOCTEN MEX1Yy 00BEKTaMH, SBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITeIbHO  (popMynupoBaTh 00OOIIEHUS W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
UCCJIEIOBAHMUS], OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIIIBUTaTh MPEANOIOKEHHUS O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.



Pabora ¢ nundopmanmeii:

BBISIBJIATH Ie(UIIMTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA HAa BOIIPOC U VISl pEIICHUS 3a/1a4H;

BbIOMpaTh HMHQPOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIOB, AaHAIU3UPOBAaTh, CHUCTEMATH3UPOBATH U
UHTEPIIPETUPOBATh HH(POPMALIUIO PA3IUYHBIX BUJOB U (POPM NpEACTaBICHUS;

CTPYKTYpUPOBATh HHPOPMALIUIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuueCcKy;

OLIEHUBATh HAAEKHOCTh MH(OPMALIUY TIO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

OO0menue:

BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYKJACHUS B COOTBETCTBHHM C YCJIOBHSMH W IEISIMU OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BBIPaKaTh CBOIO TOUYKY 3pPECHHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX, IaBaTh MOSCHEHHSI TI0 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXJECHHS 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEMBI, pEIIacMOi 3ajauyw,
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOWCK PEIICHHUS, COTIOCTABIIATH CBOU CYXKICHHUS C CYXICHUSIMH JIPYTUX YIACTHUKOB
uanora, oOHapyXKWBaTh Pa3IMYUe M CXOJCTBO TO3WIHWNA, B KOPPEKTHOW (opMe (HOpMyIupoBaTh pPa3HOTIACHS, CBOU
BO3PAXKCHUS;

MPEACTABIIATh PE3yJIbTaThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, MCCIICAOBAHUsA, MPOEKTa, CAaMOCTOSTEILHO BBHIOMPATh
dbopmaT BBICTYIUICHHUS ¢ YIETOM 3aJ1a4 MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusamnus:

COCTaBJISITh IUIAH, aJTOPUTM pEIIEHUs 3a7aud, BBIOMPATh CHOCOO pElIeHHs C YYETOM HMEIOIIMXCS PEecypcoB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/IeTh HaBBIKAMHU I103HABATEIbHOM pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUM W MBICIUTEIbHBIX
IPOLIECCOB, MX PEe3ylbTAaTOB, BIAJETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTpPOJSI Mpolecca W pe3yjbTaTa pelieHus
MaTeMaTUYECKOU 3a7a4H;



IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 33]1a4i, BHOCUTh KOPPEKTHUBHI B IEATEIILHOCTD HA

OCHOBE HOBBIX O0OCTOSATENBCTB, JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yibTaTa IEIW U YCIOBUSAM, OOBSCHATh MPUIUHBI JOCTIDKCHHUS WU HETOCTHIKEHUS
pe3yIbTaTOB JIEATEIILHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U UHAWBUIYaIbHON pabOTHI MPU PEIICHUU YYEOHBIX 3a/ad,
PUHUMATB 1I€JIb COBMECTHOM I€ATEIbHOCTH, IIJIAHUPOBATH OPTraHU3aII0 COBMECTHOM pabOThI, pacipeensiTh BUABI paldoT,
JIOTOBApUBATHCA, 00CYKIAATh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThI (00CYXACHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMbI» U HHBIEC), BHITIOJIHSTh
CBOIO 4acTh pabOTHI U KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH YJICHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a
B OOIIMI MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH OCHOBHBIMHU TOHATUSMH CTEPEOMETPUU TPU PEIICHUH 3a7a4 U MPOBEIACHUU
MaTEeMaTUYECKUX PACCYKIACHUM;

MPUMEHSTH aKCHOMBI CTEPEOMETPHUH | CIICACTBUS U3 HUX MPH PEIICHUN TEOMETPUICCKUX 33714,
KJIacCH(DUIIMPOBATh B3aUMHOE PACIIONIOKEHNE TIPSIMBIX B MTPOCTPAHCTBE, TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXYy MPSIMBIMHA B MPOCTPAHCTBE,
MEXY NMPSIMOM U IUIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO  pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma, TWHUpaMHaa, PSIMOYTOJIBHBIN
napajienenunen, Kyo);

KJ1acCU(pUIMPOBAaTh MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHUS IS KIIACCU(DUKAIINH;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;



BBITIOJTHATH TMapajuieIbHOE, IIEHTPAThHOE W OPTOTOHAIBHOE MPOCKTUPOBaHUE (UTYP HA TIOCKOCTH, BBITOTHITH
n300pakeHust GUTYp Ha TIOCKOCTH;

CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB DPAa3IUYHBIMU METOJAMH, BBIMIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHUCYHKOB IIPOCTHIX 00BbEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y;

BBIYUCISATH IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, THpaMu/ia), TCOMETPUUECKUX TeJ C MPUMEHEHUEM
dopmyur;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHUH (DUTYPBHI;

CBOOOJTHO OIIEPUPOBATH MOHATHAMHU, COOTBETCTBYIOIIIMMHU BEKTOpaM M KOOpAUHATAM B MPOCTPAHCTBE;

BBITNIOJIHATH JCUCTBUS HAJl BEKTOPAMMU;

peuaTh 3aJayd Ha JOKA3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHWA M HAXOXICHHE T€OMETPUYECKHX BEJIUYUH,
MPUMEHSAS] W3BECTHBIE METOJBI IMPU PENIEHUM MAaTEMATHYECKUX 3a/ad MOBBIIICHHOTO W BBICOKOTO YPOBHS
CIIOKHOCTH;

MIPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIE CPEACTBA M SJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH
CTEPEOMETPUYECKUX 3314,

U3BJIEKAaTh, MPEOOPA30BBIBATE M MHTEPHPETHUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHUX
durypax, npeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

MIPUMEHSTh MOJYYEHHBIE 3HAHUS Ha MPAKTUKE: CPABHHBATH M AHAJIMU3UPOBATH PEAJbHBIE CUTYallUH, ITPUMEHSTH
M3Yy4YCHHBIC TIOHATHS B IIPOIIECCE MOUCKA PEIICHUS MaTEMAaTHIECKH C(HOPMYIIMPOBAHHOM MPOOIEMBbI, MOACIIMPOBATH
peaIbHBIE CUTYaIlMH Ha SI3bIKE T€OMETPUH, HCCIEA0BATH MOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAHUEM IT'€OMETPUUYECKUX
MOHATUM MW TEopeM, ammapata aireOpbl, peliaTh MPAKTHUYECKUE 3aJayd, CBS3aHHBICE C HaXO0XIECHUEM
F€OMETPUYECKUX BEJIMYHH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX dTamax Pa3BUTHUS TE€OMETPUU KaK COCTABHOW 4acTH (PyHIaMEHTa pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSAMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IC, 0000111eHNE U CUCTeMaTH3alHs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0










HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajleIbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS cTEepEOMETPUH: TOUKA,
npsiMasi, TI0CKOCTh, MPOCTPAHCTBO.
OcCHOBHBIE TIpaBUJIa H300paKEHUS Ha
PHCYHKE TITIOCKOCTH, MapauIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsiTHA: TepeceKkaronIrecs MI0CKOCTH,
nepeceKaroImecs npsmas U IIOCKOCTb;
MOJIyIIPOCTPAHCTBO

[TonsaTust: nepecekarouecs MIOCKOCTH,
nepeceKaroImecs npsmasi U IIOCKOCTb;
MOJIYITPOCTPAHCTBO

05.09.23

05.09.23

07.09.23

12.09.23

https://edu.skysmart.ru/

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIIUX OObEKTOB

12.09.23

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOINUX 00BEKTOB

14.09.23



https://edu.skysmart.ru/

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

19.09.23

https://edu.skysmart.ru/

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

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

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceueHMs MOJTyUYECHHBIX TIOCKOCTEH.
PackpamBanue MoCTPOSHHBIX CEUSHUI
Pa3HBIMH IIBETAMH

N300pakeHne ceueHni mupaMuibl,
KyOa 1 MPpU3Mbl, KOTOPbIE TPOXOJAT
yepes ux péopa. Mzobpaxenue
nepecedeHus! MOTYYEHHBIX MJI0OCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N3ob6pakenue ceueHuit mupamusl,
Ky0a 1 mpU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepecedeH sl MOTYYeHHBIX MJI0OCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMU

19.09.23

21.09.23

26.09.23

26.09.23

28.09.23

13

N3o06paxeHue cedeHnit mupamMmuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

03.10.23

https://edu.skysmart.ru/



https://edu.skysmart.ru/
https://edu.skysmart.ru/

MIEPECECUCHUS MTOTYUYECHHBIX IIOCKOCTEM.
PackpaiirBanue noCTpOEHHBIX CEUEHHI
pPa3HBIMU LBETAMU

14

15

16

Merton cnenoB 415 TOCTPOEHUS
CECUYECHUN

Meton crefoB it MOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEN

Merton ciie10B I MOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

03.10.23

05.10.23

10.10.23

https://edu.skysmart.ru/

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

10.10.23

18

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

12.10.23

https://edu.skysmart.ru/

19

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MOCTPOEHUS

17.10.23

20

[TocTpoenue ceuenuii B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTe>KeI71 " 3aI1MCh 1aroB
MOCTPOCHUS

17.10.23


https://edu.skysmart.ru/
https://edu.skysmart.ru/

21

[ToBTOopenue nnanumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[Tonobue TpeyroabHIUKOB

19.10.23

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTrexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH H
CTEpPEOMETPUH

24.10.23

23

24

25

KonTponsHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxenue npsiMbIx B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipru3Haku ckpeluBarommxcs
npsimbix. [lapanenbHble npsiMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€UHCTBEHHOCTH IIPSIMOMU
NapaJyIeIbHOM TaHHOM NPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
napajuieIbHbIX MPSAMBIX ITIOCKOCTHIO

24.10.23

26.10.23

07.11.23

26

[TapanneabHOCTh TPEX NPSIMBIX.
Teopema o0 TpEX mapaIeaIbHbIX
npsMbIXx. TeopeMa 0 CKpeIrMBaronXcs
MPAMBIX

07.11.23

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexkTupoBanus. M3zo0paxenue

09.11.23

https://edu.skysmart.ru/



https://edu.skysmart.ru/

pa3HbIX (Uryp B mapamienbHOMI
POEKLUH

28

29

30

31

32

33

34

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy NPSIMbIMHU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIE/IOBaHHE, CBSI3aHHbIE C
PAacIoJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[ToHsTHA: MTapaUIeIEHOCTD IPSIMOU
IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOU M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHUE U J1I0KA3aTENbCTBO,
CBSI3aHHBIE C APAJUIEIBHOCTBIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

[TocTpoeHue ceueHus, IpoXoaAIIETO
qyepes JaHHYIO MPSMYIO Ha YEPTEXKE U

[apaJuIeIbHOTO APYroy npsamMoit. Pacuér

OTHOIIEHUH

HapaJ'IJ'ICJIBHa}I MMpoCKUMA, IPUMCHCHUC
IJId TIOCTPOCHUSA CeUYeHUI Ky6a n
napajjejacnuiicaa. CBoiicTBa
napajicjicnmIcaa U mpu3Mbl

[TapannensHble iockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

14.11.23

14.11.23

16.11.23

21.11.23

21.11.23

23.11.23

28.11.23

https://edu.skysmart.ru/



https://edu.skysmart.ru/

35

36

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICIKAIILYIO TAHHOM TJIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
0 MapajuIeIbHOCTU IPSAMBIX
nepeceyeHust py MepeceyeHu  IByX
napaiesibHbIX MJIOCKOCTEN TpeThe

28.11.23

30.11.23

37

CaolicTBa napasuieabHbIX IIOCKOCTEMN:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH IPSMON C
JBYMs apaJlIeIbHbIMU TIOCKOCTSIMU

05.12.23

38

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH

05.12.23

https://edu.skysmart.ru/

39

40

IToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenuneia

07.12.23

12.12.23

41

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
PSIMOYTOJIBHOM TapajuIeseuIie/ie

12.12.23

42

43

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocTH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak

14.12.23

19.12.23

https://edu.skysmart.ru/



https://edu.skysmart.ru/
https://edu.skysmart.ru/

NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISAILEH

44 19.12.23
Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHNKYISPHOH K MIIOCKOCTH

45 [TmockocTh ¥ NepHEeHUKYIISPHBIE UM 911223
npsIMbIe B MHOTOIpaHHHUKAX

46 [TmockocTh 1 NepHeHUKYIISIPHBIE UM 26.12.23
IpsIMbIE B MHOTOTPaHHHUKAX
[eprienaAuKyAp U HAKIOHHAS.

47 [TocTpoenue nepneHuKyispa U3 TOUKU 26.12.23
Ha IPSMYIO
[eprienuKynAp 1 HAKIOHHAS.

48 [TocTpoenue neprieHIUKYIsIpa U3 TOUKH 28.12.23
Ha MPSMYIO

49 Teopema o TpEx nmeprneHAuKyIsIpax 09.01.24
(mpsimast u oOpaTHast)

50 Teopema o TpEX nepneHaUuKyIIpax 09.01.24
(mpsimast u oOpaTHast)

51 ¥/TOI MENIY CKpEIIBAONIMICS 11.01.24 https://edu.skysmart.ru/
PSAMBIMH
[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYIIAPHBIX 16.01.24
IUIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE 16.01.24


https://edu.skysmart.ru/

54

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

18.01.24

55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
IIPaBUJIILHOM IMPAMUIBI C IIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

23.01.24

https://edu.skysmart.ru/

56

57

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO M1ockocTu. [lnockoctu
CUMMETpHU B MHOTOTpaHHUKAX

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
U TUIOCKOCTH KaK CIIEZICTBHE CUMMETPUHU

23.01.24

25.01.24

58

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsTHUM OT TOUYKHU J0 IJIOCKOCTH

30.01.24

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKHU 10 INTIOCKOCTH
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NpAMOn

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

30.01.24

01.02.24

06.02.24

https://edu.skysmart.ru/

62

KonTponbhas pabota "B3aumuoe
pacmoIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTpaHcTBe"

06.02.24

63

IToBTOpEeHHE: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

08.02.24



https://edu.skysmart.ru/
https://edu.skysmart.ru/

64

[ToBTOpeHue: yrom Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02.24

65

I'eomerprueckrie METObI BBIYUCICHUS
yrila MeXay HpsIMBIMU B
MHOT'OI'PAaHHHUKAX

13.02.24

66

67

JIByrpanssiii yroa. CBOICTBO
JIMHEWHBIX YIJIOB IByTPAHHOTO yria
[leprieHquKyISApHBIE TIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEMN

15.02.24

20.02.24

https://edu.skysmart.ru/

68

[Ipu3Hak nepneHAUKYISIPHOCTH
IIJIOCKOCTEM; TeopemMa o0 mpsiMoi
MEepPECEUEHUS IBYX IIIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU
MJIOCKOCTH

20.02.24

69

[IpssMOyTOIBHBIN MapauIeICnIIeT;
KyO; U3MepeHusi, CBOcTBa
IIPSAMOYTOJIBHOTO ITapaJuleIIeUIIe1a

22.02.24

70

71

72

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napajiesenunesa u ciecTBue U3 Heé

CTCpCOMCTpI/I‘{CCKI/IC " NPUKIaJHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKECHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpPCIIUBArOIHECH
MpsAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

27.02.24

27.02.24

29.02.24


https://edu.skysmart.ru/

73

[Tapa mapayenpHbIX IJIOCKOCTEN HA
CKPEIIMBAIOIIUXCS MPAMBIX,
paccTOSTHUE MEXKY CKPEIIMBAIOIIMMHUCS
IPSIMBIMU B IPOCTBIX CUTYAIIMSIX

05.03.24

https://edu.skysmart.ru/

74

Paccrosine OoT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

05.03.24

75

76

77

Boruncnenue pacCTosHAN MEXIy
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYISIPHON
IUIOCKOCTH

TpéxrpanHbIil yTroi, HEpaBEeHCTBA IS
TPeXTpaHHbIX YIJI0B. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DnemMeHTHI chepuuecKoil reOMEeTPUH:
reo/Ie3N4YeCcKre JTMHUHU Ha 3eMie

07.03.24

12.03.24

12.03.24

78

Kontponbnas padota "Yribl u
paccrosiHus"

14.03.24

https://edu.skysmart.ru/

79

80

Cucremaru3anus 3HaHUI
"MHOrOorpaHHMK M €ro 3J1€MeHTHI"
IIupamua. Bunasl nupamun.
[IpaBunbHas nupamuaa

19.03.24

19.03.24

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
[IpaBunbHas npusma

21.03.24

82

83

[IpssMoit mapannenenunen,
NPSIMOYTOJIbHBIN Mapaienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Ditnepa

02.04.24

02.04.24



https://edu.skysmart.ru/
https://edu.skysmart.ru/

Beinykiieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuibHbIC 1 1 04.04.24 https://edu.skysmart.ru/
MOJTYIIPaBUIIbHBIE MHOTOTPaHHUKHU
85 KonTponsHas padora 1 09.04.24
"MHororpaHHuku"
86 [ToHsiTHE BEeKTOpPA Ha IJIOCKOCTH U B 1 09.04.24
NPOCTPAHCTBE
87 CymMma BEKTOpOB 1 11.04.24
88 Pa3znocTs BekTOpOB 1 16.04.24 https://edu.skysmart.ru/
89 [TpaBuio mapasienenurea 1 16.04.24
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 18.04.24
Paznoxxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1 23.04.24
TIOCKOCTH
92 CkayisipHOE MTPOU3BEICHUE 1 23.04.24
03 Brruncnenue yria Mexy BEKTOpaMu B 1 95.04.24
NIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1 07.05.24
95 [Ipocreiinme 3a1a4uu ¢ BEKTOpaMH 1 07.05.24
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 09.05.24 https://edu.skysmart.ru/
97 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1 14.05.24
98 O06o01IeHne U cucTeMaTu3alus 3HaHu| 1 14.05.24
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 16.05.24
100 Wrorosast KoHTpOJIbHASA paboTa 1 21.05.24
101 Hrorosast koHTpOBHAS paboTa 1 21.05.24
102 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1 23.05.24



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10 - 11 kiaccel: yueb. aiisa o01ieo0pa3oBart. yupexxaeHui: 0a30BbIi 1
npoduin. yposuu / JI. C. Aranacsan, B. @. byty3os, C. b. Kagomies u ap.

N3natensctBo "l[IpocBenienue”

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

I'eomerpus. 10 kirace. CamocrosiTebHbIe paboThl - MueHckas M.A.
I'eomerpus. 10 kiracc.Kontponbabie padboTel - Muenckas M.A.

3agauu o reomerpuu. 7-11 knaccel. 3uB b.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edu.skysmart.ru/ MaTepakTiBHas pabouas TeTpaap SKysmart



