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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOwero oOpa3zoBaHusl, TaK Kak 00€CIEeYUBAET BO3MOKHOCTh U3yUYEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH F€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyoJaEHHOM
YpPOBHE — pa3BUTHE WHIAUBUIAYAJIbHBIX CIHOCOOHOCTEH, OOydYaloImUXcs MpuU
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeHCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BRKXHEUIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIMCHIBATh M M3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMeHHE HX HPUMEHSATb, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHMOMATUYECKOTO TMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(popMHUpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKA3aTeJbCTB  IPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMCHHH, KpUTHIHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusOTcsS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJCP)KAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO M OCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX MPAMBIX, MapalIeIbHOCTh TPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NpPSMbIE MapajulelIbHblE W NEPHEHIMKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPAHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS MNPABUIIBHBIX IPU3M, CUMMETPUS IPABUIIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoOKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHWYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocT. Pa3Béprka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CErMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK MM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PaznoskeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOoCCUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MaTEMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccudn U peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWU MJig pelieHus 3aaad B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIO0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryasiTuBHbIE YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

CamMoopranusanus:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOITPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIYAIBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMONH U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKMX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MU PEUIEHUH CTEPEOMETPUUYECKHUX 3a/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH pEAbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BpPalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHUS] MHOTOTPAaHHMKOB W TeJ BpAIICHUS TMPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cHOpMYIUpPOBAHHONW  MPOOJIEMBI,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHA T€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
No HaumenoBanue KoaundecTBO 4acoB
n/ pPa3aejioB H TEM Bcer KOHTpOJIbHLI HpaKanecxu 3JIeKTp0HHl>Ie (III/I(l)pOBLIe) 06pa30BaTeJII>HI)Ie PECYPChI
n NporpamMmal (] e padoTnl e padoThI
BBenenue
1 BEACHAC B 23 1 0 https://resh.edu.ru/subject/lesson/4756/conspect/
CTEPEOMETPUIO
B3aumuoe .
https://resh.edu.ru/subject/lesson/6133/conspect/,
pacroJioKeHue B 3 ) .
2 6 1 0 https://multiurok.ru/files/urok-po-teme-vzaimnoe-raspolozhenie-
HpﬂMBIX B .
priamykh-v-pro.html
MPOCTPAHCTBE
[TapannensHOCTH _
https://resh.edu.ru/subject/lesson/6065/conspect/,
MIPSIMBIX U 3 . . .
3 . 9 1 0 https://multiurok.ru/files/urok-v-10-klasse-parallelnost-priamykh-i-
IUIOCKOCTEH B
ploskoste.html
MPOCTPAHCTBE
[TepieHAMKYISAPHOCT )
https://resh.edu.ru/subject/lesson/4724/conspect/,
b MPSIMBIX U ; . . .
4 . 24 1 0 https://multiurok.ru/files/10-klass-perpendikuliarnye-priamye-v-
IUIOCKOCTEHN B
prostranstve.html
MPOCTPAHCTBE
https://resh.edu.ru/subject/17/, https://multiurok.ru/files/ugly-i-
5 VYrubl U paccTosiHUS 16 1 0 A
rasstoianiia-v-prostranstve.html
https://resh.edu.ru/subject/lesson/6018/conspect/,
6 MHororpaHHUKu 7 1 0 https://znanio.ru/media/elektronnoe_posobietsormir_mnogogrannik
ov-3728
https://resh.edu.ru/subject/lesson/4758/conspect/,
Bexkrops! B o
7 12 1 0 https://nsportal.ru/shkola/geometriya/library/2014/03/19/urok-po-
MIPOCTPAHCTBE

geometrii-v-10-klasse-tema-vektory-v-prostranstve
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https://resh.edu.ru/subject/17/
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html
https://resh.edu.ru/subject/lesson/6018/conspect/
https://znanio.ru/media/elektronnoe_posobietsormir_mnogogrannikov-3728
https://znanio.ru/media/elektronnoe_posobietsormir_mnogogrannikov-3728
https://resh.edu.ru/subject/lesson/4758/conspect/
https://nsportal.ru/shkola/geometriya/library/2014/03/19/urok-po-geometrii-v-10-klasse-tema-vektory-v-prostranstve
https://nsportal.ru/shkola/geometriya/library/2014/03/19/urok-po-geometrii-v-10-klasse-tema-vektory-v-prostranstve

[ToBTOpEHuUE,
o0o0mienue u

8 5 https://resh.edu.ru
cucreMaTrmni3alusa
3HAHUI

OBIIEE KOJIMYECTBO
YACOBIIO 102

INPOI'PAMME



https://resh.edu.ru/

11 KVIACC

HanmeHnoBaHnue KoaunuecTBo yacoB
Ne JuexkTpoHHble (¢ poBbIE) 00pa3oBaTeIbHbIE
w/n pa3e/ioB H TeM Bceer Kourpoububie | IlpakTHyeckue pecypebi
NnporpamMmbl 0 padoTbI padoTsI
https://urok.1sept.ru/articles/314688,
Ananmurrdeckas B } ] e .
1 15 1 0 https://videouroki.net/razrabotki/analitichieskaia-
reoOMETPHUs - o .
ghieomietriia-v-prostranstvie.html
[ToBTOpenue, 0600IIEHNE
2 U CHCTEMAaTH3alus 15 1 0 https://resh.edu.ru
3HAHUI
https://resh.edu.ru/subject/lesson/6018/conspect/,

3 OO6BEM MHOTOIPaHHHKA 17 1 0 https://videouroki.net/razrabotki/obiemy-
mnoghoghrannikov.html
https://resh.edu.ru/subject/lesson/6300/additional/,

4 Tena Bpamenus 24 1 0 https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-
resurs-po-matematike-tela-vrashcheniya.html
https://resh.edu.ru/subject/lesson/4910/conspect/,

[Tnomaau moBepxHOCTH ; ) . ) .
5 B — 9 1 0 https://multiurok.ru/index.php/files/tekhnologicheskaia-
pyr karta-uroka-ploshchadi-poverkhn.html
https://resh.edu.ru/subject/lesson/6297/conspect/,

6 JBrkeHust 5 1 0 https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-

obrazovatelnye-resursy-7-klass
[ToBTOpEeHME, 0000IIEHNE

7 U CUCTEMAaTU3alNA 17 1 0 https://nsportal.ru, https://resh.edu.ru

3HaHUHI
BIIEE KOJIMYECTB
OBl 0 CTBO 102 7 0

YACOB 110 TPOTPAMME



https://urok.1sept.ru/articles/314688
https://videouroki.net/razrabotki/analitichieskaia-ghieomietriia-v-prostranstvie.html
https://videouroki.net/razrabotki/analitichieskaia-ghieomietriia-v-prostranstvie.html
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://videouroki.net/razrabotki/obiemy-mnoghoghrannikov.html
https://videouroki.net/razrabotki/obiemy-mnoghoghrannikov.html
https://resh.edu.ru/subject/lesson/6300/additional/
https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-resurs-po-matematike-tela-vrashcheniya.html
https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-resurs-po-matematike-tela-vrashcheniya.html
https://resh.edu.ru/subject/lesson/4910/conspect/
https://multiurok.ru/index.php/files/tekhnologicheskaia-karta-uroka-ploshchadi-poverkhn.html
https://multiurok.ru/index.php/files/tekhnologicheskaia-karta-uroka-ploshchadi-poverkhn.html
https://resh.edu.ru/subject/lesson/6297/conspect/
https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-klass
https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-klass
https://nsportal.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoimnuecTBo
Tema ypoka Jara uzydyenust
n/n 4acoB
Bcero

1 OcHoBHBIE TIpaBMIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TAPAIJISIIbHBIX MPSIMBIX 1
(0Tpe3KoB), cepeIMHbI OTpE3Ka
[ToHsITHS CTEpEOMETPUH: TOUKA, TIPSMAs], TIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBUJIa N300pakKeHMsI Ha PUCYHKE TUIOCKOCTH, NMapajlIeNIbHBIX IPSIMBIX (OTPE3KOB), 1
CepeHbI OTpe3Ka

3 [MonsiTHs: MepeceKarouecs MIOCKOCTH, TIEPeCceKaoNINecs MPsiMasi ¥ TIIOCKOCTb; 1
MOJIYIPOCTPAHCTBO

4 [MonsiTHs: MepeceKarouecs MIOCKOCTH, TIEpeCceKatoNIrecs MpsiMasi ¥ TI0CKOCTb; 1
MOJIyIIPOCTPAHCTBO

5 MHororpaHH1KH, 1300pakeHHe IPOCTEHIINX POCTPAHCTBEHHBIX QUTYD, 1
HECYIECTBYIOIUX OOBEKTOB

5 MHororpaHH1KH, 1300paXkeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIECTBYIOIUX 0OBEKTOB
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CIACACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPHH U NEpBbIE cleACTBUSA U3 HUX. CrIocOObI 3a1aHusl IPSIMBIX U 1
IUI0CKOCTeH B pocTpaHcTBe. O003HAUEHUS NPAMBIX U IIIOCKOCTEH
N306paxenue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIST Yepe3 X

10 pEdpa. M300paskeHne nepeceueHus MoJIy4eHHbIX IIockocTel. PackpamBanue 1
MIOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETaMH

1 N306pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIAT Yepe3 X 1

pebpa. M3obpakeHne nepecedeHusl MoIy4eHHbIX TI0CKOCTel. PackparmBanue




IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMHA

N300pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE MIPOXOISAT Yepe3 X

12 pEbpa. M300paskeHue nepeceueHus MOIy4eHHbIX TNIOCKOCTel. PackpammBanne
IIOCTPOECHHBIX CEYEHUI Pa3HbIMU LIBETaMU
N3o0pakenue ceueHuit mipaMupl, Kyoa U IPU3MbI, KOTOPBIE MMPOXOIST Yepe3 X

13 pebpa. M3o0pakeHHe niepecedeHHsI MOTYICHHBIX TUTIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

14 MeTto crie10B AJist MOCTPOCHUS CEUEHU N

15 Merto crenoB asis mocTpoeHus ceueHuid. CBOMCTBa MepeceueHuit MpsIMbIX U
IIJIOCKOCTEMN

16 Merton cienoB A MOCTpOeHUs ceueHnid. CBOMCTBA MepecedeHu il IPSIMBIX U
IIJIOCKOCTEMN

17 [TocTpoenne ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aMuCh MIaroB MOCTPOCHUS

18 [TocTpoenune ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOEHUS

19 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aMKCh IIaroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIKCh IIaroB MOCTPOCHUS

21 [ToBTOpenue mnanumetpun: Teopema 0 MPONOPIUOHATBEHBIX OTpe3kax. [logodue
TPEYTrOJIbHUKOB

29 [ToBTOopenue mnanumetpun: Teopema Menenas. PacyeTsl B ceueHHSIX Ha BBIHOCHBIX
yeprexax. Mictopus pa3BUTHS MIIAHUMETPUHN U CTEPEOMETPUN

23 KonTtponeHas padota Ne 1 o teme "Axcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHue NpsAMbIX B IpOCTpaHCTBE. CKPEINBAIOIINAECS IPSIMBIE.
[Ipu3Haku ckpemuBaromuxcs npsaMoix. [lapannensHbie npsMble B IPOCTPAHCTBE

25 Teopema o CyiiecTBOBaHMU U €IMHCTBEHHOCTH MPSIMON MAapajuIeIbHON JTaHHOU




IPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAIEH HAa JaHHOU
npsMoH. JIemMma 0 nepecedeHny napaulesIbHbIX MPSAMBIX INIOCKOCTBIO

[TapamrenpsHOCTB TpeX NpsAMBIX. TeopeMa o0 TpEX mapajuIesbHbIX OPSIMBIX. Teopema

26 0 CKpELIMBAIOLINXCS MPSIMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA MapaljIeIbHOTO
npoektupoBanus. M3o00paxenne pa3HbIX GUTyp B MapajuIeIbHON MPOESKIINU
[HenTpanbpHas MpoeKUus. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMH. Y TOJI MEKTy

28 MPsSIMBIMU.332/1a4M Ha JIOKA3aTeIbCTBO U MCCIIEIOBaHNE, CBSI3aHHbBIE C
PacroJIo’KEHUEM MPSMBIX B IPOCTPAHCTBE

29 KonTponbnas pabora Ne 2 o teme "B3anMHoe pacnosiokeHue NpsMbIX B
MpoCTpaHcTBE".
[ToHsTHA: MapaJUIeNTbHOCTh NPSIMOM U TNIOCKOCTH B MpocTpaHcTBe. [Ipr3Hak

30 MapajuIeIbHOCTH NPSIMON U MIIOCKOCTH. CBONCTBA MAapaIEIbHOCTH IPSIMON U
IIJIOCKOCTH

31 ['eomeTpuueckue 3ajaun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO, CBSI3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHus, MPOXOASIIEro Yepe3 JaHHYIO IPSIMYI0 Ha 4epTexe U
MapajuIeIbHOro APYrou npsimoil. Pacuér oTHomEeHUM

33 [TapannenpHas mpoeklys, IPUMEHEHUE JJIsl IOCTPOCHUS ceueHui Kyda u
napauienenumnena. CBolcTBa napasuiesienuIe1a 1 Ipu3Mbl

34 [TapannenpHble iockocTy. [Ipu3HaKu napajiienbHOCTH JBYX IJIOCKOCTEN

35 Teopema 0 napasIenbHOCTU U €AUHCTBEHHOCTH IUIOCKOCTH, IPOXOASILEH Yepe3
TOYKY, HE PUHAJUICKALYIO JTaHHOU INIOCKOCTH U CIEACTBUSA U3 HEE

36 CBoiicTBa napajijieibHbIX INIOCKOCTEN: 0 NapaJJIEIbHOCTH NPSIMBIX IIEPECEUCHUS
IIPY IEPECEUEHUN ABYX MAPAJJIENBHBIX MIJIOCKOCTEN TpEThEN
CBoiicTBa mapajieNIbHBIX MJIOCKOCTEN: 00 0Tpe3Kax MapajuieabHbIX MPSIMBIX,

37 3aKJIFOUEHHBIX MEXK]y TapaJlJIeIbHBIMU TUIOCKOCTSMH; O MIEPECECUECHUN TIPSIMOM C

ABYMA ITapaJlJICIIbHBIMHU IIJIOCKOCTAMUA




KonTtponsHas padora Ne 3 mo Teme "IlapamienbHOCTh TPSIMBIX U TIOCKOCTEH B

38 " 1
IIPOCTPAHCTBE

39 [ToBTopenue: Teopema [ludaropa Ha MI0CKOCTH, TPUTOHOMETPHUSI IPSAMOYT OJIBHOTO 1
TpEYroJbHUKA

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajlieyeIuiea

41 Boruncnenue aauH OTpe3KoB B KyOe U MPSMOYTOJIbHOM MapalljieienuIee

42 [lepneHMKyYISIPHOCTD NPAMOMN U INIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH 1
MPSIMOH U TUTOCKOCTH

43 [lepneHUKyYISIPHOCTD NPAMOMN U INIOCKOCTH. [Ipu3HaK nepneHuKyIspHOCTH 1
MPSIMOH | TUTOCKOCTH

44 Teopema o cyriecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH Yepe3 TOUKY 1
MIPOCTPAHCTBA U NEPIIEHIUKYISIPHON K MJIOCKOCTH

45 [InockocTy M NepneHANKYISPHBIE UM MPSMbIE B MHOTOTPAHHUKAX 1

46 [TmockocTy M NepNeHAUKYISIPHBIC UM MPSMbIC B MHOTOTPAaHHUKAX 1

47 [Tepnenaukynsip u HaknoHHas. [locTpoeHue MEPIIEHANKYIISIPA U3 TOUKH HA MPAMYIO 1

48 [Tepnenaukynsip u HaknoHHas. [locTpoeHHe MepIEHANKYIISIPa U3 TOUKH HA MPIMYIO 1

49 Teopema o TpEX nepreHANKYsApax (MpsMast 1 0OpaTHas ) 1

50 Teopema o TpEXx mepneHANKYIsApax (mpsmas U oOpaTHas) 1

51 YT0JI MeXKTy CKPEITUBAIOIIMMHUCS TTPSIMBIMHU 1

52 [Touck neprneHauKyaSPHBIX MPSMBIX C IIOMOIIBIO MEPIEHIUKYISAPHBIX MIIOCKOCTEH 1

53 OpTOoronanbHO€ MPOCKTUPOBAHUE 1

54 [TocTpoenue ceuenwuii Kyoa, MPU3MBbI, TPABUILHOM MUPAMU/IBI C TIOMOIIBIO 1
OpPTOTOHANILHOM MPOEKIINH

55 ITocTtpoenue ceuenuii Kyda, IpU3Mbl, TPABUIBHOMN MUPAMUIBI C TOMOILBIO 1
OPTOrOHAJIBHOM MPOEKINH

56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH. [lnockocT cummeTpuii B 1

MHOT'OTrpaHHUKax




57

[Ipu3Hak nepneHauKyJIspHOCTH IPSMOM U IUNIOCKOCTH KaK CIIEICTBUE CUMMETPUU

58 IIpaBuiIbHBIE MHOTOIPAaHHUKU. Pacd€T paccTOSHUN OT TOYKU 10 INIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKU 10 INIOCKOCTH

60 CriocoObI ONyCTHTh NMEPIIEHANKYIISPBI: CAMMETPHS, CIBUT TOYKH 110 MApaUICIbHON
psAIMOM

61 CaBur no HenapaieabHOU IPSIMOM, U3MEHEHHE PacCTOSTHUI

62 Kontponsnas padora Ne 4 no teme "lleprieHUKyIIpHOCTD NPSIMBIX U TUIOCKOCTEH B
npocrpaHcTee”

63 [ToBTOpEHUE: Yroa MKy NPSIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpEHUE: YrOa MEXIY CKPEIIUBAIOIIMMHUCS MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTrprueckre METOIbI BHIYUCICHUS YIila MEXKy IPSIMBIMA B MHOTOTpaHHHKAX

66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJIOB IBYTPAaHHOIO yrja

67 [TepnenaukynspHbie I0cKOCTH. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX
IJIOCKOCTER

68 [Ipu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN; TEOpEMA O MPAMOM MEPECEUCHUS IBYX
IJIOCKOCTEN MEPIEHAUKYIISIPHBIX TPEThEH MII0CKOCTH

69 [IpsiMoyrombHbII Napasuienenunen; Kyo; n3aMepeHus, CBONCTBA IPSIMOYT OJIbHOTO
napajuieJienune1a

70 Teopema 0 quaroHanu NpsSMOYroJBHOTO MMAPAJLIENICIUIIEAA U CIEICTBUE U3 HEE

71 CrepeoMeTpruecKre U IPUKIIAIHBIE 3aJa41, CBA3AHHBIE CO B3AUMHBIM
PacCIOJIOKEHUEM MPSAMBIX U IUNIOCKOCTH

79 [ToBTOpEHME: CKpelUBarOIUECs IPAMBIE, TapaJlIeIbHbIE ITIOCKOCTH B
CTaHJIapPTHBIX MHOTOI'PaHHUKAX

73 [Tapa nmapaynenbHbIX I0CKOCTEN HAa CKPEIMBAIOIIMXCS TPSAMBIX, PACCTOSTHUE
MEXAY CKPEIIMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUAX

74 PaccTostHue OT TOYKM 10 TNIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 TNIOCKOCTH




Brrunciaenue paCCTOSIHI/Iﬁ MCXKAY CKpCHIUBAOIIUMUCA MTPSAMBIMHA C TIOMOIIBIO

& NEePIEHIUKYIISIPHON INIOCKOCTH 1
76 TpéxrpaHHblii yroJi, HEpaBEHCTBA IS 1.‘PexrpaHHHx yrioB. Teopema ITudaropa, 1
TEOPEMbI KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yIiia
77 DneMeHTHl chepUISCKON reOMETPUH: T€0Ie3NUSCKIC JTHHUH Ha 3eMIIe 1
78 Kontponsnas padota Ne 5 mo teme "Yriibl u pacctosiHus" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas n HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoii mapasnenenumnes, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Brinykiible MHOTOrpanHuku. Teopema Ditepa 1
84 Beimykneie MHOrOorpanauku. Teopema Diinepa. [IpaBuiibHBIE U IOJTYTIPaBUIIBHBIE 1
MHOTOI'PaHHUKHI
85 KontponbHas padota Ne 6 mo reme "MHororpaHHUKH" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapasnienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 60azucy Tpéx BEKTOPOB, HE JISKALTUX B OAHOM MJIOCKOCTH 1
92 CkansipHO€ poU3BEICHUE 1
93 Beruucnenue yria Mex 1y BEKTOpaMH B IPOCTPAHCTBE 1
9 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
95 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1
96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1
97 KonTtponpHast padota Ne 7 o Teme "BekTopsl B pocTpaHcTBe" 1




98 O06o01IeHne U cucTeMaTu3anus 3HaHu ! 1
99 [ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1
100 [ToBTOpEeHue, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1
101 [Ipomexyrounas arrectauus. VtoroBas KOHTpoJibHas paboTa 1
102 O06o01IeHre 1 cucTeMaTr3alus 3HaHU ! 1

OBILIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME

102




11 KVIACC

Ne KoauuecTBO
Tema ypoka Jara uzydenus
n/n 4yacoB
Bcero
1 [ToBTOpenue Tembl "KoopmHaTel BEKTOpa Ha INIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE BEKTOPOB" 1
3 [ToBTOpenue Temsbl "Bhryncienne yria Mexay BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tembl "YpaBHEHHE IPSIMOM, TPOXOISIICH Yepe3 1B TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 VpaBHEHME TNIOCKOCTH, HOPMallb, ypaBHEHHE MIOCKOCTH B OTpE3Kax 1
b
7 BekropHoe mpousBeaeHne 1
8 JInneliHbIE HEPABEHCTBA, JIMHEUHOE TPOTPaMMHUPOBAHUE 1
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE MTPOTPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeKy MPSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeKy IITOCKOCTIMHA B MHOTOTPAaHHUKAX 1
12 dopmyita pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJAMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 Haxosxenue paccTosSHUN OT TOYKH JI0 TIJIOCKOCTH B TIPABHJIBHOU MUPaAMUJIE 1
15 Kontponbras padorta Ne 1 o teme "AHanutudeckas reoMmeTpus” 1
16 CeueHnss MHOTOTPAHHUKOB: CTaH/IapTHBIC MHOTOTPAHHUKH 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0OB 1
18 CeueHrss MHOTOTPAHHUKOB: CTaHAPTHBIC TNIOCKOCTH, TIEPECEUCHUS MPSIMBIX H 1
MJIOCKOCTEN
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapalliebHbIE CEYCHUS
20 [TapannensHble MPsSMbIE U TUIOCKOCTH: PAcYET OTHOIICHUA
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOIIUMUCS TPSIMBIMU




HepHCHZ[I/IKy.HSIpHBIC MPAMBIC U TNIOCKOCTHU: CTAHAAPTHBIC Mapbl HCPICHAUKYIIAPHBIX

22 IJIOCKOCTEHN U MPSIMBIX, CAMMETPHH MHOTOTPAHHUKOB

23 [lepnienqukynsipHbIE IPSMBIE U TUIOCKOCTU: TEOpPEMa O TPeX MEePHEHANKYIIpax

24 [lepnenqukynsipHbIE TIPSMBIE U TUIOCKOCTHU: BHIYUCIICHUSI IJTUH B MHOTOT'PAaHHHKAX

o5 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI TS TUIOMIAICH, COOOpaKeHUS
noo0us

26 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUIOIIAACH, COOOpaxeHus
moo0us

97 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JUTsl TUIOIIAIeH, COOOpaKeHuUs
noxoous

28 [nomany ceyeHnii MHOTOTPAaHHUKOB: TUIONIAM MTOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHUSI 1101001t

29 [nomany ceyeHnii MHOTOTPAaHHUKOB: IUIONIAU MTOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30 KonTtponsnas padota Ne 2 o teme "IloBTOpeHHEe: MHOTOTPAaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31 O06bEM Tema. O0BeM IPSIMOYTOJIBHOTO Mapauieienuneaa

32 3amauu 00 yaBOeHUH Ky0a, 0 KBajpaType KyOa; 0 TPUCEKIIUH yriia

33 CrepeoMeTrpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMOM MPSMOYTOJIBLHOTO
napajuienenumena

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO
napajuienenumena

35 OO0BEM MIPAMOI TPU3MBI

36 CrepeoMeTpHruecKre 3a/1a4u, CBA3aHHbBIE C BBIYUCIEHUEM 00bEMOB MIPSIMON TTPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI

38 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO ONpeeéHHOro nHTerpana. O0bém

HaKJIOHHOM IMPU3MbI




Brrurcnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIEHHOr0 nHTerpana. O0bpém

39 1
M PAMH/IBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHNE 00HEMOB MTUPAMHU/T C OOIIUM YIIIOM 1
41 ®opmyna 06bpéMa upamuel. OTHOIIEHNE 00BEMOB TUPAMHT C OOLIHM YIIIOM 1
42 CrepeoMeTprYeCcKHe 3a/1a4H, CBSI3aHHBIC C 00bEMaMU HAKJIOHHOH MPU3MBI 1
43 CrepeomeTpuiecKue 3a/1auM, CBI3aHHbIE C 00bEMAMU MTUPAMUTBI 1
44 [Tpuknagaeie 3agaun o TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1
MIPU3MBI
45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C 00BEMOM MHPAMUIbI 1
46 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS 0 MIIOCKOCTH 1
47 KonTponsnas pabora Ne 3 no teme"O6bEM MHOrOrpaHHHUKA" 1
48 HunuHapudeckas TOBEPXHOCTh, 00pa3yronue MUINHAPUIECKON MMOBEPXHOCTH 1
49 Humuuap. [psmoit kpyroso# nunuHAp. [1momans mToOBEpXHOCTH IIMITHHAPA 1
50 Konndeckas moBepXHOCTh, 00pa3yrolnue KOHnIeCcKoi noBepxuoctu. Konyc 1
51 Ceuenne KOHYycCa TNIOCKOCTHIO, TAPAIIIEITHFHOM MIIOCKOCTH OCHOBAHHMS 1
52 VYceu€nnsiii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomanp 60KOBOI MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomanp 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuueckre 3a/1aui Ha J0Ka3aTeIbCTBO U BHIYMCIECHUE, IOCTPOCHUEM 1
CeUeHUH MUIMHIpPA, KOHYCa
56 CrepeoMeTpHruecKue 3a/1a4u Ha JJOKAa3aTelIbCTBO U BHIYHCICHUE, TIOCTPOCHUEM 1
CeUeHUH MUIMHIpPA, KOHYCa
57 [Ipuknagabie 337291, CBA3aHHBIC C ITUIHHIPOM 1
58 [IpuknagHeie 3aa4u, CB3aHHbBIE C IIUIHMHIPOM 1
59 Coepa u map 1
60 Ilepeceuenue cgepsl 1 mapa ¢ miockocteio. Kacanue mapa u chepbl MI0CKOCTbIO. 1




Bun u nzo6pakenue mapa

I[Tepeceuenue cdepsl u mapa ¢ mwockocThio. Kacanue mapa u cdepsl mIocKoCThIO.

61 1
Bun u n3o6pakenue mapa

62 VYpasuenune chepsl. [Tnomans cheps u e€ gacre

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTpHYeCcKHe 3aJIa4H Ha JJOKAa3aTeIbCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoii U mapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHYeCcKHe 3aJIa4H Ha JJOKAa3aTeIbCTBO M BRIYHCIICHUE, CBSI3aHHBIC CO 1
cdepoii u mapoM, IOCTPOSHUEM MX CEUCHUH TIOCKOCTHIO

66 [Tpuknamaeie 3a1a49u, CBsI3aHHBIC CO c(Hepoid U IIapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIJIOCKOCTH, BEIYHCIICHHS B OKPY>KHOCTH, 1
CTaHJapTHBIC TTOA00US

68 Paznuunple KOMOWHAIIMY TEJ BPAIICHUs] © MHOTOTPAHHUKOB 1

69 3anauu o Teme "Tena 1 MOBEPXHOCTH BpamieHus" 1

70 3amauu o Teme "Tena ¥ MOBEpPXHOCTH BpamieHus" 1

71 KonTtponbHas padoTta Ne 4 o teme "Tena u moBepXHOCTH BpamieHus" 1

72 O6bEM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruucnenue 00bEMOB TeN ¢ MOMOIIIBIO onpeeIéHHOro nHTerpaia. O0bpéM KoHyca 1

74 [Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckue 3a/1auu, CBSA3aHHbIC C BHIYUCICHHEM 00bEMOB IUIUHIPA, 1
KOHyca

76 [Tpuknagaeie 3agaun 1mo TeMe "OOBEMBI U TIJIOMIAIN TTOBEPXHOCTEH Te" 1
O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00bEMe mapa. [Tnomane chepsr.

77 CrepeoMeTpHruecKkue 3a/1auu, CBSI3aHHbBIE C BBIYMCIEHUEM 00BbEMOB I1apa, MapoBOTO 1
CErMEHTa U I1apOBOT0 CEKTOpa

78 [Ipuknanueie 3anauyn o Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa U 1

Iomaiabro C(bepLI. CooTtHoteHus MCXKAY IIoIaasiMu HOBCpXHOCTCfI 1 00bEMaMH




H0JI00HBIX Tell

[TonoGusie Tena B npocTpancTBe. M3menenne oobEMa rnpu no1o0uu.

79 CrepeoMeTpHUeCKHe 33]1a4H, CBSI3aHHBIC C BEIYHCICHHEM 00bEMOB TEIT U TUIOINAJICH
MOBEPXHOCTEMN

80 KonTtponsnas padora Ne 5 mo teme "Ilnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"

81 JBmwxenust mpoctpanctBa. OtoOpakenus. J[Brkenus u paBeHcTBo puryp. Odmiue
CBOMCTBA JIBKCHUM

82 Buapl 1BukeHMIN: TapauieIbHbIN NEPEHOC, LIEHTPAIbHAS CUMMETPHS, 3€pKaJIbHas
CUMMETPHS, TTIOBOPOT BOKPYT MPSMOI

83 [Ipeo6pazoBanwms mopoous. [Ipsmas u chepa Ditnepa

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KonTpoasHas padora Ne 6 "JIpmwkenus"
O6o6matomee moBropeHue 11 moHSITHII 1 METOIOB Kypca reomerpun 10—11

86 KJIACCOB, cucTemMaTu3anus 3Hanuil: "[lapaienbHOCTh TPSAMBIX U TIIIOCKOCTEN B
npocrpanctae"

87 O6o6matomee nmoBropeHue 11 moHsATHII 1 METOI0B Kypca reomeTpun 10—11
KJIACCOB, CMCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpaHcTse"

88 O6o6matomee nmoBropeHue 11 moHsITHII 1 METOI0B Kypca reomeTpun 10—11
KJIACCOB, CMCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpaHncTse"

89 O6o6maromiee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIaCCOB, cucTeMaTu3anus 3Hanui: "O0beM MHOTOrpaHHUKA"

90 O6o6maromiee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIacCOB, cucTeMaTu3anus 3HaHui: "O0beM MHOTOrpaHHUKa"
Ob6o6maromiee noproperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11

91 KJIacCOB, cucTemMaTHu3aius 3Hanuil: "[1nomany mnoBepXHOCTH U 00BbEMBI KPYTIIBIX
Ten"

92 O6o6maromiee noBroperue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10-11




KJIacCOB, cucTemMaru3anus 3Hanui: "[lnomaayu moBepxHocTu 1 00BEMBI KPYTIIbIX

n

Tel
93 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI
94 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3aINs 3HAHU T
95 [Ipomexyrounas arrectanus. VtoroBas KOHTpoJibHas paboTa
96 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU
97 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU
98 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU
99 Hcropus pasBUTHs CTEPEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU
100 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH M €€ POJIb B pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH
101 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI
102 HcTopust pa3BUTHS CTEPEOMETPHUN KaK HAYKH M €€ POJIb B pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI
OBILIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. ['eometpus, 10 knacc/ Mepzmsik A.I'., Homuposckuii J[.A.,
[onsaxos B.M.; nox penakuueii [logonsckoro B.E., O6mectBo ¢
OrpaHWYEHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemieHue»

* Maremaruka. I'eometpus, 11 xknacc/ Mepansak A.I'., Homuposckuii JI.A.,
[TosikoB B.M.; mox penakuueit [lomonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA -

['PA®y»; AkimonepHoe obmectBo «M3aaTenscTBo «IIpocrerienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

- 'eomeTtpus 10 kitacc Mepansik KoHTposibHBIE pabOThI B UE€THIpEX BapruaHTax
(6 pabor). Ucnonb3yroTcs B KOMIUIEKTE ¢ yueOHHKOM «MarteMartuka: anreopa
U Havajla MaTEeMaTUYECKOT0 aHanu3a, reoMetpusi. ['eomerpusi. YrioyOnEHHbIN
ypoBeHb. 10 kinace» (aBT. A. I'. Mep3nsk, 1. A. Homuposckuii, B. M.
ITonsixos; mox pexn. B. E. [logonbckoro).

- 'eomerpust 11 Mep3ask KonTposbHbie paboTHI 110 TeoMeTpun i1 11 kmacca
B 2-X BapHaHTaX, KOTOPOE UCIOJIb3YeTCS B KOMIUIEKTE C yYeOHUKOM
«Marematuka: Anredpa 1 Hayajla aHaiu3a, reomeTpusi. ba3oBbliil ypoBeHb 11
kiace» (aBT. A.I'. Mepsnsik, JI.A. Homuposckuid, B.b. [lononckuii, M.C.
Axup). lugaktuueckue Matepuansl o reomerpuu (6 pador).

- CmupHOB, B. A. I'eometpusi. ba3oBslii u yrinyOneHHbIil ypoBHU. 11 Kmacc.
Metonnueckoe nocodue s yuntens / B. A. Cmupaos, 1. M. CmupHOBa. —
Mocksa.: BUHOM. JlaGoparopust 3nanuit, 2020. — 94,

- Maremartuka : anredpa U Hayajia MaTEMaTUYECKOT0 aHAJIN3a, T€OMETPHSL.
I'eomerpust. Yroyonéunsnii ypoeHs: 10 kimacce: meroamaeckoe mocodbwue / E. B.

byuko, A. I'. Mepansk, B. b. Ilononckuii, M. C. Sxup. — M.: Benrana-I'pad,



2020. — 80 c.

- Maremaruka : anreOpa U Hauyaja MaTEMaTUYECKOr0 aHaJIN3a, TEOMETPHSL.
['eometpus. YrnyOnéuusiii ypoBeHs: 11 kiacce : Meroauueckoe nocodue / E. B.
byuko, A. I'. Mep3insk, B. b. ITononckuii, M. C. Sxup. — M.: Benrana-I'pad,
2020. — 80 c.

- ['eomeTtpusi. YHUBepcanbHbIE MHOTOYPOBHEBBIN cOOpHUK 3aaa4d. 10—11
KJ1acchl: yueb. mocobue jis obmeoopazonar. opranuszanuii / Y. B. Smenxo, C.
A. lllecrakoB. — 3-e u3a. — M.: [Ipocsemenune, 2021. — 239 c.

- 'eomeTpust. 10-11 knaccel. 3aaun Ha TOTOBBIX YEPTEXKaAX JJIsl MOATOTOBKH K
EI'D - banasu 3.H.

- l'eomerpust. YrinyOiaeHHBIN Kypc C pEIICHUSIMU U YKa3aHUSIMU
[DnexTponHbIi pecype]: yaeOHO-MeToandeckoe mocooue / b. A. bynak, H. /1.
3onotapéra, M. B. denotos; nox pea. M. B. denorosa. — 3-e uza. (911.). —
DnexTpoH. TekcToBble aaH. (1 daitn pdf: 613 ¢.). — M.: BUHOM.
JlaGoparopus 3Hanui, 2015.

- [Tocobue o reomerpun. Yacts Il. Crepeometpus. B momoris yyammmces
10-11-x kmaccos. / O.B. Haropuos, A.B. backakos, O.b. backakosa, H.B.
CepebpsixoBa. — M.: HUAY MU®U, 2009. — 108 c.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/lesson/

https://www.yaklass.ru

https://infourok.ru

https://skysmart.ru/articles/mathematic

https://school-science.ru

https://urok.1sept.ru

https://shkolkovo.net
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