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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUU IPU PEIICHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEM OOydYarouumxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KyJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o 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 NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEeIICHNUs 3a/1aY;

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

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TEOpHUil, (pOopMHUpOBaAaHUE MOHMMAHUS POJM AKCMOMATUKH IpPU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a1a4 1 3a1a4 C IPAKTUYECKUM COAEPKaAaHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yJaromuXcsl, MO3HaBATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMsSIX W MPU U3YYCHUU IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHAMUY», PEICBAaHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOyudenus. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJISIET  OPraHU30BaTh  OBJAJCHUE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTeMaTukay;

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE : MapajuiebHbIE
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuiebHON MPOEKIUHU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMOU U TUIOCKOCTH: MEPIEHIUKYISIPHbIC TPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKU JIO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIroJl MEXAY IPSMOM U IUIOCKOCTBIO, IBYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: 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’3Ap,
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 MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM 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: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa 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, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa 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,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM 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 € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[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 npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[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 TpaxJaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
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 €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
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 HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Ba3oBble ucciienoBare/bckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIIEHUS 3aJa4M, BIOUPATh CIIOCOO pelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBI PabOT, JIOroBapuMBaThbCi, OOCYXAAaTh TMpoOLlECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHbl, OLIEHHBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MMPOBEACHUN MaTEMaTHUECKUX PACCyKICHUN;

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

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

e CBOOOJNHO OMEpUPOBATh TOHITHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBINOJIHATH M300pakeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
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 pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
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 IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

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

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HAa MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonny 11 kinacca 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 OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMUIOIIAA TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAalllEHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalleHus,

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB U TEJ BPAILCHHS: CEUCHHS LUIUHIIpA
(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 MJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  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;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
https://www.yaklass.ru/
1 B 2 1 .
BEAICITHE B CTCPEOMETPHIO 3 ps://resh.edu.ru/subject/51
) B3anmHoe pacrnosioxeHue npsmMbiX B 6 1 https://www.yaklass.ru/
MPOCTPAHCTBE ps://resh.edu.ru/subject/51
3 [MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH B 8 1 https://www.yaklass.ru/
MPOCTPAHCTBE ps://resh.edu.ru/subject/51
4 [eprieHANKYIAPHOCTH MPSAMBIX U o5 1 https://www.yaklass.ru/
IUIOCKOCTEH B MPOCTPAHCTBE ps://resh.edu.ru/subject/51
https://www.yaklass.ru/
5 % 16 1 :
FAIBL H PACCTORHIA ps://resh.edu.ru/subject/51
6 M 7 1 https://www.yaklass.ru/
HOI'OI'paHHUKH .
P ps://resh.edu.ru/subject/51
https://www.yaklass.ru/
7 B 12 1 :
CICTOPEL B NPOCTPAHCTRE ps://resh.edu.ru/subject/51
https://www.yaklass.ru/
8 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A 5 5 P y
SHaHHH tps://resh.edu.ru/subject/51
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 3




11 KVIACC

KoaunuecTBO 4acoB 3J’IeKTp0HHLIe
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NporpaMmabl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
https://www.yaklass.ru/
1 AHaIINTHYECKast TCOMETPHSI 15 1 tps://resh.edu.ru/subject/51
, TosTopeste, 0606meHHe i 5 . https://www.yaklass._ru/
CHCTeMATH3AIHS SHAHMI tps://resh.edu.ru/subject/51
https://www.yaklass.ru/
3 O6bEM MHOrOrpaHHHKa 17 1 tps://resh.edu.ru/subject/51
https://www.yaklass.ru/
4 Temna BpareHns 24 1 tps://resh.edu.ru/subject/51
5 [Tmomaam MoBepXHOCTU U 0OBEMBI 9 1 https:// WWW'yakIaSS'_rU/
KPYIJIBIX Ten tps://resh.edu.ru/subject/51
https://www.yaklass.ru/
6 JBUKEeHUS 5 1 _
ttps://resh.edu.ru/subject/51
7 [ToBTOpEeHUE, 0000IICHNE 1 17 5
CUcCTeMaTu3anus 3HAHHUHU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 7 1




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
g ara
Tema ypoka KonTpoabnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3yUYEeHUsS
padoTsI padoThbI pecypchl

OCHOBHBIC TIpaBUJIA U300PAKCHUS ttps://resh.edu.ru/subject/51
Ha PUCYHKE IIOCKOCTH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeINHBl OTpe3Ka

[ToHsATHS CTEpeOMETpUH: TOUKA, ttps://resh.edu.ru/subject/51
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE IpaBUIIa H300paKEeHUS
Ha PUCYHKE IIOCKOCTH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

[MoHstTHSA: TIEpeceKaromuecs ttps://resh.edu.ru/subject/51
IIJIOCKOCTH, IEPECCEKAIOIMIUECA
IpsAMas U IJI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[MoHsITHs: TIEpeceKaroIUecs ttps://resh.edu.ru/subject/51
IUTOCKOCTH, TIEPECEKAIOIIHECS]
npsAMasi ¥ INIOCKOCTb;
HOJIYIIPOCTPAHCTBO

MHoOTOrpaHHHUKH, H300paKeHNE ttps://resh.edu.ru/subject/51
HPOCTEUIINX MPOCTPAHCTBEHHBIX

(buryp, HeCyIIeCTBYIOIIUX
00BEKTOB




MHororpanHuKH, H300paKeHne
MIPOCTENIINX IIPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOINX
00BEKTOB

ttps://resh.edu.ru/subject/51

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

ttps://resh.edu.ru/subject/51

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

ttps://resh.edu.ru/subject/51

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HuX. CriocoOsl
3a/TaHMsI TIPSIMBIX U TUIOCKOCTEH B
npocTtpanctBe. O603HaAUYCHMS
MPSIMBIX U INIOCKOCTEN

ttps://resh.edu.ru/subject/51

10

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTy4eHHBIX
I1ocKocTel. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

ttps://resh.edu.ru/subject/51

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MBbI, KOTOPBIE IPOXOISAT
yepe3 ux péopa. M3obpaxenue
repeceyeHus MOIy4YeHHBIX
mwiockocteil. PackparBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMU

ttps://resh.edu.ru/subject/51

12

N3o0paxkenue ceueHni mupamMupl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOJISAT

ttps://resh.edu.ru/subject/51




gyepes ux péopa. M3o0paxenue
NEpCCCUCHU MOJTYIYCHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHun pasHbIMU
IBETaMu

13

N3o0pakenue ceueHuil mipaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU A MOJTYUYCHHBIX
IJI0CKOCTEN. PackpammuBanue
ITOCTPOCHHBIX CeUeHUM pa3sHbIMU
nBEeTaMun

ttps://resh.edu.ru/subject/51

14

Mertop crieoB AJist MOCTPOCHUS
CeueHnu!

ttps://resh.edu.ru/subject/51

15

Merton crienoB 1Sl HOCTPOSHUS
ceueHuii. CBOMCTBA MEepECEUCHUI
MPSAMBIX U IIOCKOCTEN

ttps://resh.edu.ru/subject/51

16

Merton cieoB 1Sl HOCTPOSHUS
ceueHuii. CBOMCTBA MepeceuCHU
MPSIMBIX U IJIOCKOCTEH

ttps://resh.edu.ru/subject/51

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3amMch M1aroB NOCTPOCHUS

ttps://resh.edu.ru/subject/51

18

[TocTpoenue ceueHnit B mupamMmue,
KyOe 1o TpéM ToukaMm Ha pébpax.
Co31aHne BBIHOCHBIX UepTexXel U
3aIUCh 1IAr0B MOCTPOEHUS

ttps://resh.edu.ru/subject/51




19

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha p&dpax.
CoziaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

ttps://resh.edu.ru/subject/51

20

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
Co3zntaHue BBIHOCHBIX YepTeXel U
3aIMCh MAroB MOCTPOCHUS

ttps://resh.edu.ru/subject/51

21

[ToBTOpEHNE TUTAHUMETPHH:
TeopeMa 0 mMpONMOPHHOHATIBHBIX
otpeskax. [lonobue TpeyroinbHUKOB

ttps://resh.edu.ru/subject/51

22

[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B
CCUCHUSAX HA BBIHOCHBIX YEpTEXKaX.
Hcropus pasBUTHS TUIAHUMETPHUH U
CTEpEOMETPUN

ttps://resh.edu.ru/subject/51

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbIix
B IIPOCTPAHCTBE.
CkpenuBaronecs npsMelie.
[Ipu3Haku CKpeMBarOIIUXCS
npsameix. [lapannensHbie nIpsMbie B
MIPOCTPAHCTBE

ttps://resh.edu.ru/subject/51

25

Teopema o cymecTBoBaHUH U
€IVUHCTBEHHOCTH IIPIMOMU
NapajuleJIbHON JAaHHOU MIPSAMOH,
MIPOXOJALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha

ttps://resh.edu.ru/subject/51




JAaHHOU npsiMoi. Jlemma o
MepeCceUCHNH NMapalIeIbHBIX
HpﬂMI)IX IIJIOCKOCTBHO

26

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeaIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

ttps://resh.edu.ru/subject/51

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
MapajuIeIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue pazHbIx Guryp B
NapajuieIbHON IPOEKIUU

ttps://resh.edu.ru/subject/51

28

[enTpanbsHas mpoekuus. YToi ¢
COHAIIPABJICHHBIMHA CTOPOHAMH.
VYron Mmexy npsMbIMU

ttps://resh.edu.ru/subject/51

29

3agayy Ha TO0Ka3aTeIbCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

ttps://resh.edu.ru/subject/51

30

[ToHsTHA: MapaJIETbHOCTD NPSIMO
Y TUIOCKOCTH B IMIPOCTPAHCTBE.
[Ipu3Hak napauienbHOCTH MPSMON
u mockocTu. CBOMCTBA
MapajuieNbHOCTH MPSAMOU U
MJI0CKOCTH

ttps://resh.edu.ru/subject/51

31

FeOMeTpI/ILIeCKI/IC 3aga4M Ha
BBIYHCIICHHUEC U 1OKa3aTCJILCTBO,
CBA3aHHBIC C TApAJIJICIIBHOCTBIO
NpsAMBIX U IUIOCKOCTEHN B

ttps://resh.edu.ru/subject/51




IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOJIAIIETO Yepe3 NaHHYIO
MPSIMYIO Ha YEPTEKE U
MapAIJIENBHOIO APYTrOi IpsIMOM.
Pacuér oTHOLIEHUI

ttps://resh.edu.ru/subject/51

33

[TapannensHas npoekuus,
IMPUMCHCHUC I IMOCTPOCHU A

ceueHMi Ky0a U napajuiesenumnesa.

CaolicTBa napaieyenunena u
IIPU3MBI

ttps://resh.edu.ru/subject/51

34

[TapannenpHbIE MIIOCKOCTH.
[Tpu3Haky nmapamieabHOCTH JBYX
IIJIOCKOCTEMN

ttps://resh.edu.ru/subject/51

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH ILJIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAJISKALYIO0 TAaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

ttps://resh.edu.ru/subject/51

36

CaolicTBa napasuiebHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TIEPECeUCHUs MPH
MepPEeCcCeYCHHH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

ttps://resh.edu.ru/subject/51

37

CBoiicTBa napajuienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napaieNbHbIX TPSIMBIX,
3aKITFOYEHHBIX MEXKIY
napaieIbHbIMU TUIOCKOCTSIMU; O

ttps://resh.edu.ru/subject/51




IIEPECEYCHUH TIPSIMOU C IBYMS
napaljiICJIbHBIMUA IIJIOCKOCTAMUA

38

[ToBTOpenue: Teopema [Mudaropa
Ha TIOCKOCTH

ttps://resh.edu.ru/subject/51

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

ttps://resh.edu.ru/subject/51

40

CpoiicTBa Ky0a U IpSIMOYr0JIbHOTO
napaesenumnena

ttps://resh.edu.ru/subject/51

41

Brruucnenue ayiMH OTpE3KOB B KyOe

U MIPSIMOYT'OJIBHOM
napajulelIenuIe1e

ttps://resh.edu.ru/subject/51

42

[lepneHMKyYISIPHOCTD NPAMOU U
mockocTH. [Ipu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

ttps://resh.edu.ru/subject/51

43

[TepieHAMKYISAPHOCTD MPSIMOU 1
miockoctu. [Tpusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

ttps://resh.edu.ru/subject/51

44

Teopema o cyiiecTBOBaHHU U
€IMHCTBEHHOCTH TMPSIMOH,
MIPOXOIALICH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

ttps://resh.edu.ru/subject/51

45

IInockocTtu n NEPpICHAUKYJIISAPHBIC
UM IIPAMBIC B MHOTOT'PAHHHUKAX

ttps://resh.edu.ru/subject/51

46

IInockocTtu n NEPNCHAUKYIIAPHBIC
UM IIPAMBIC B MHOTOT'PAHHHUKAX

ttps://resh.edu.ru/subject/51




47

[lepneHuKynsp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

ttps://resh.edu.ru/subject/51

48

[lepnieniuKynsip 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

ttps://resh.edu.ru/subject/51

49

Teopema o TpEX nepneHANKyIApax
(npsimast u oOpatHast)

ttps://resh.edu.ru/subject/51

50

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpatHast)

ttps://resh.edu.ru/subject/51

51

Yroa Mmexay CKpenBarouuMHUCs
MIPSMBIMH

ttps://resh.edu.ru/subject/51

52

[Touck neprneHauKyaspHbIX
MPSIMBIX C TIOMOIIBIO
MEPIEHIUKYIIPHBIX INTIOCKOCTEN

ttps://resh.edu.ru/subject/51

53

OpToroHajabHOE MPOEKTUPOBAHHE

ttps://resh.edu.ru/subject/51

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABMIIBHOM MUPAMUIBI C
MTOMOIIBI0 OPTOTOHAIBHOM
MIPOEKIINH

ttps://resh.edu.ru/subject/51

55

IToctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJILHON MUPaMUJIbI C
MIOMOIIIbIO OPTOrOHAJIBHON
IIPOEKIUH

ttps://resh.edu.ru/subject/51

56

CuMMeTpHs B IPOCTPAaHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[Inockoctu cummeTpuil B
MHOTOI'paHHHKaX

ttps://resh.edu.ru/subject/51




57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM U IJIOCKOCTH KakK
CJIEJICTBHE CUMMETPUHU

ttps://resh.edu.ru/subject/51

58

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOUKH 10
IJIOCKOCTH

ttps://resh.edu.ru/subject/51

59

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHMil OT TOUKH 10
IJIOCKOCTH

ttps://resh.edu.ru/subject/51

60

CriocoObl OITyCTUTh
MEePIEHIUKYIISIPbI: CHMMETPHS,
CIBUT TOYKH MO MapaJIeTbHON
psAIMOM

ttps://resh.edu.ru/subject/51

61

CnBur no HenapasuieIbHON
MPAMO, ”3BMEHEHNE PACCTOSAHUI

ttps://resh.edu.ru/subject/51

62

KonTtponpHas padota "B3zanmuoe
pacmoio’KeHue NPSIMbIX U
IJIOCKOCTEH B MpocTpaHcTae"

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHSI B IIPOU3BOJILHOM
TPEeYroJbHUKE, TEOPEMa KOCUHYCOB

ttps://resh.edu.ru/subject/51

64

[ToBTOpEHUE: Yroyi Mex1y
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

ttps://resh.edu.ru/subject/51

65

FeOMeTpI/ILIeCKI/IC MCTO/bI
BBIYUCJICHUA YTJIa MCKAY NIPAMbIMU
B MHOT'OTpaHHHKaX

ttps://resh.edu.ru/subject/51




66

JIByrpansbiii yroa. CBOHCTBO
JIMHENHBIX YIJI0B ABYTPAaHHOTO

yria

ttps://resh.edu.ru/subject/51

67

[MeprieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
MIEPIICHIUKYIIIPHBIX TUIOCKOCTEH

ttps://resh.edu.ru/subject/51

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

ttps://resh.edu.ru/subject/51

69

[IpssMOyTOIBHBIN MapauIeIenuIe;
Ky0; U3MepeHus, CBOIicTBa
IPSIMOYTOJIBHOTO MapaJuIeIenuIe1a

ttps://resh.edu.ru/subject/51

70

Teopema o guaroHayiu
MPSAMOYTOJIHOTO MapaJijieenuIena
U CJIEICTBUE U3 HEE

ttps://resh.edu.ru/subject/51

71

CrepeomeTpuyeckue u
MIPUKIIAIHBIC 3a/1a4H, CBSI3aHHBIE CO
B3aMHBIM PACIIOJIOKEHHEM
MPSIMBIX U IJIOCKOCTH

ttps://resh.edu.ru/subject/51

72

HOBTOpeHI/IeZ CKpCIIUBAOIINUECCA
IPAMBIC, ITaPaAJJICIIbHBIC IIJIOCKOCTH
B CTaHAAPTHBIX MHOI'OT'PaHHUKAX

ttps://resh.edu.ru/subject/51

73

[Tapa napannenbHbIX MIOCKOCTEN
Ha CKPEIIMBAIOLINXCS MPSAMBIX,
PacCTOSIHUE MEXITY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTBIX CUTYalHUAX

ttps://resh.edu.ru/subject/51




74

Paccrosnue ot TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOU
J10 TUIOCKOCTH

ttps://resh.edu.ru/subject/51

75

Brruncnenue paccTosHuN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

ttps://resh.edu.ru/subject/51

76

TpéxrpaHHbIid yroj, HEpaBeHCTBA

JUIsl TPEXTPaHHBIX YIiIoB. Teopema
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

ttps://resh.edu.ru/subject/51

77

DnemMeHTHI chepuyecKoit
TE€OMETPHH: Ie0/Ie3NYeCKre JIMHUN
Ha 3emMie

ttps://resh.edu.ru/subject/51

78

KonTtponbHas padoTa "Y1l u
paccrosiHus"

ttps://resh.edu.ru/subject/51

79

CucreMaTusalys 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

ttps://resh.edu.ru/subject/51

80

[Mupamuga. Buasl nupamu.
[IpaBunbHas mupaMuia

ttps://resh.edu.ru/subject/51

81

IIpusma. [Ipsimast 1 HakJIIOHHAA
npusmsbl. [IpaBunpHas npuzma

ttps://resh.edu.ru/subject/51

82

[psiMoii mapasuiesenumne],
OPSIMOYTOJIBHBIN MapasuieIeHue],
KyO

ttps://resh.edu.ru/subject/51

83

Brinykiible MHOTOTPaHHUKH.
Teopema Jinepa

ttps://resh.edu.ru/subject/51

84

BLIHYKJ'ILIG MHOT'OTpaHHUKHU.

ttps://resh.edu.ru/subject/51




Teopema Ditnepa. [IpaBunbHbIe U
MOJYIIPaBHUJIbHBIC MHOTOT'PAHHUKN

Kontponsnas pabora

ttps://resh.edu.ru/subject/51

85 "MHororpaHHuKu"
86 [TonsiTHe BEeKTOpa Ha IMJIOCKOCTH U B ttps://resh.edu.ru/subject/51
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB ttps://resh.edu.ru/subject/51
88 PasHOCTb BEKTOPOB ttps://resh.edu.ru/subject/51
89 TIpaBHITo NapaTeTemHena ttps://resh.edu.ru/subject/51
90 VMHOKEHHE BEKTODA Ha THCIIO0 ttps://resh.edu.ru/subject/51
Paznoxenne BexTopa mo 6asucy
91 TPEX BEKTOPOB, HE JISKAIIHUX B
OJHOM IIOCKOCTH
92 CKAIAPHOE IPOH3BEICHHE ttps://resh.edu.ru/subject/51
03 Brrunciienue yria Mexmy ttps://resh.edu.ru/subject/51
BEKTOPaMH B IMPOCTPAHCTBE
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH ttps://resh.edu.ru/subject/51
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH ttps://resh.edu.ru/subject/51
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH ttps://resh.edu.ru/subject/51
97 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU ttps://resh.edu.ru/subject/51
08 O000I11IeHNE U CUCTEMATH3ALI[ S ttps://resh.edu.ru/subject/51

3HAHUH




O0001IEHUE U CUCTEMATU3ALIUS

ttps://resh.edu.ru/subject/51

99 . 1
3HAHHIA
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O606HUICHI/IG Y CHCTeMAaTH3aIus 1
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
New/m | Tema ypoka Kontposbnbie | IIpakTHyeckne Aara wHppoEbic
Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcbl
[MoBTopenue Temb! "KoopanHatel ttps://resh.edu.ru/subject/51
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTee”
) [ToBTopenue Tembl "CralsipHOE 1 ttps://resh.edu.ru/subject/51
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Tems! "Beruncienne ttps://resh.edu.ru/subject/51
3 yria MeXI1y BEKTOpaMH B 1
npocrpasnctae"
IToBTOpenue Temsl "YpaBHEHHE ttps://resh.edu.ru/subject/51
4 MPSIMOM, IPOXOIAIIICH Yepe3 ABE 1
TOYKH"
5 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, 1 ttps://resh.edu.ru/subject/51
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, 1 ttps://resh.edu.ru/subject/51
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BeKTOPHOE IPOH3BE/ICHHE 1 ttps://resh.edu.ru/subject/51
g JIuHeliHbIe HEPABEHCTBA, INHEHHOE 1 ttps://resh.edu.ru/subject/51
POrPaMMHPOBAHUE
9 JIuHeliHbIe HEPaBEHCTBA, INHEHHOE 1 ttps://resh.edu.ru/subject/51
POTPaMMHPOBAHUE
10 AHanuTUYECKHUE METO/Ibl pacuéTa 1 ttps://resh.edu.ru/subject/51




yrila MeX1y NpsIMBIMHU B
MHOTI'OIPaHHUKAX

AHaTUTHYECKHE METOIbI pacuéTa

ttps://resh.edu.ru/subject/51

11 yrila MEXIy IJIOCKOCTSMH B
MHOTOIPAaHHHKAX
12 dopmyra paccTOSIHUS OT TOYKH JI0 ttps://resh.edu.ru/subject/51
TUTOCKOCTH B KOOPIHHATAX
13 HaxosxaeHne pacCTOSIHUIM OT TOUKH ttps://resh.edu.ru/subject/51
710 TIJIOCKOCTH B KyOe
HaxosxaeHne pacCTOSIHUIN OT TOUKH ttps://resh.edu.ru/subject/51
14 JI0 TUIOCKOCTH B ITPaBUJIBHOMN
HpaMusIe
15 KouTtponbHas padorta
"Ananutuyeckas reomeTpus”
16 CeueHust MHOTOIPaHHHUKOB: ttps://resh.edu.ru/subject/51
CTaH/IapTHbIE MHOTOTPAaHHUKH
17 CedeHust MHOTOIPaHHUKOB: METO]I ttps://resh.edu.ru/subject/51
CIIC/IOB
CedeHust MHOIOIPaHHHUKOB: ttps://resh.edu.ru/subject/51
18 CTaHJIapPTHBIE TIOCKOCTH,
MepecevYeHust MPSIMBIX U TIOCKOCTEH
19 [MapanienbHbIe MPSIMbIE U ttps://resh.edu.ru/subject/51
IUIOCKOCTH: TIApaJUIC/IbHbIC CCUCHHS
20 [MapanienbHble MPSIMbIE U ttps://resh.edu.ru/subject/51
IUIOCKOCTH: pacyéT OTHOIICHHUI
[MapannenbHbIe IPSIMBIE U ttps://resh.edu.ru/subject/51
21 IJIOCKOCTH: YIJIBI MEXKY

CKPCUINBAOITUMUCS ITPAMBIMU




22

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

ttps://resh.edu.ru/subject/51

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIpax

ttps://resh.edu.ru/subject/51

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOT'OTpaHHUKAX

ttps://resh.edu.ru/subject/51

25

[ToBTOpEHue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JIST
TJI0IA IeH, COOOPaKEHHMS IO 100Us

ttps://resh.edu.ru/subject/51

26

[ToBTOpEeHuE: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOPaKEHHMS IO 100US

ttps://resh.edu.ru/subject/51

27

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOpaKEHHMS 0 100Us

ttps://resh.edu.ru/subject/51

28

[lnomany ceyeHuit MHOTOrPaHHUKOB:

IO/ TOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

ttps://resh.edu.ru/subject/51

29

IInomanu CeUeHUI MHOT'OI'PAaHHHUKOB:

TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaKeHHUsI 110100Us

ttps://resh.edu.ru/subject/51

30

KonTtponeHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS




MHOTOTPaHHUKOB"

31

O0BéM Tenra. O0beM
MPSIMOYT'OJIBHOTO MapauIeseuieaa

ttps://resh.edu.ru/subject/51

32

3anaun 00 yaBOoCHHH Ky0a, O
KBaj[paTtype Ky0a; 0 TPUCEKIIUH yriia

ttps://resh.edu.ru/subject/51

33

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TTapaJlIeIeTuIe/1a

ttps://resh.edu.ru/subject/51

34

[Tpuknamabie 3a1a4u, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMA
MIPSMOYTOJIBHOTO TTapaJuIelieTuIe/1a

ttps://resh.edu.ru/subject/51

35

OO6BEM MpsAMOI TPU3MBI

ttps://resh.edu.ru/subject/51

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BEMOB
NPSAMOUN MPU3MBbI

ttps://resh.edu.ru/subject/51

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

ttps://resh.edu.ru/subject/51

38

Brruncnenue 00bEMOB TeI ¢
MIOMOIIBIO OTIPEAETIEHHOTO
nHTerpaia. O0bEM HAKIIOHHOM
MIPU3MBI

ttps://resh.edu.ru/subject/51

39

Brruucinenue 00bEMOB TeI ©
MOMOIIBIO OTIPEACIEHHOTO
uHTerpana. O0bEM MUpaMHu/IbI

ttps://resh.edu.ru/subject/51

40

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriiom

ttps://resh.edu.ru/subject/51




41

®opmyna 00bEMa MHUPaAMHUIBL.
OtHouieHrne 00BEMOB MUPAMH]T C
o0mmmM yriom

ttps://resh.edu.ru/subject/51

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIC C O6’béMaMI/I HAaKJIOHHOU
IIPU3MBI

ttps://resh.edu.ru/subject/51

43

CrepeomMeTpuiecKue 3a/1au,
CBsI3aHHbIE C 00bEMaMU TUPAMU/IbI

ttps://resh.edu.ru/subject/51

44

[IpuknagHeie 3aqa4n 1o TeMe
"O0bEMBI TEN", CBSA3AaHHBIC C
00BEMOM HAKJIOHHON TIPU3MBI

ttps://resh.edu.ru/subject/51

45

[IpuknagHeie 3aqa4n Mo TeMe
"O0bEMBI TEN", CBSA3AaHHBIC C
00BEMOM MUPAMU/TBI

ttps://resh.edu.ru/subject/51

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOSHUA 10 TIOCKOCTH

ttps://resh.edu.ru/subject/51

47

KonTtponbHas padota "O0bEM
MHOTOrpaHHuKa"

48

Hunuaapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHIAPUIECKON
MMOBEPXHOCTHU

ttps://resh.edu.ru/subject/51

49

Hununap. Ipsamoit kpyroBoi
umuHap. [Inomaas moBepxHocTH
UWIHHIpA

ttps://resh.edu.ru/subject/51

50

Konnyeckasi moBEpXHOCTb,
oOpa3ymolire KOHUIeCKOU
nosepxHocTu. Konyc

ttps://resh.edu.ru/subject/51

51

Ceuenune KOHyca MIOCKOCTHIO,

ttps://resh.edu.ru/subject/51




MapajyIeIbHOM IIOCKOCTH OCHOBAHUSA

52

Yceuénnslit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

ttps://resh.edu.ru/subject/51

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

ttps://resh.edu.ru/subject/51

54

[Inomaas 60KOBOW MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

ttps://resh.edu.ru/subject/51

55

CrepeomeTpuiecKue 3a1a4 Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIIMH]IPA,
KOHYCa

ttps://resh.edu.ru/subject/51

56

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEYCHHM LUIMHIIPA,
KOHyca

ttps://resh.edu.ru/subject/51

57

[IpuknagHbie 3a1a9u, CBSI3aHHBIE C
IAJTUHIPOM

ttps://resh.edu.ru/subject/51

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
TUJIMHAPOM

ttps://resh.edu.ru/subject/51

59

Cdepa u map

ttps://resh.edu.ru/subject/51

60

[Tepeceuenue cepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bun u n3o0paxkenue
mapa

ttps://resh.edu.ru/subject/51

61

[lepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCThIO. Bua n n3o0paxenue
mapa

ttps://resh.edu.ru/subject/51




62

VYpasaenne chepsl. [Tnomans chepbl
U e€ yacreu

ttps://resh.edu.ru/subject/51

63

Cummerpus cdepsl 1 mapa

ttps://resh.edu.ru/subject/51

64

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CepOii U MapoMm,
MMOCTPOCHUEM UX CEUCHUU
TIOCKOCTBIO

ttps://resh.edu.ru/subject/51

65

CrepeomeTpuiecKue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYHUCIICHUE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO

ttps://resh.edu.ru/subject/51

66

[IpuknagHbie 3a7a9u, CBSI3aHHBIE CO
cdepoil u mapom

ttps://resh.edu.ru/subject/51

67

[ToBTOpEHUE: OKPY>KHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [1000US

ttps://resh.edu.ru/subject/51

68

Pazanunsie KOM6I/IHaHI/II/I TCII
Bpall€HUA 1 MHOT'OI'PaHHHUKOB

ttps://resh.edu.ru/subject/51

69

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

ttps://resh.edu.ru/subject/51

70

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

ttps://resh.edu.ru/subject/51

71

KonTponeHas padota "Tena u
MOBEPXHOCTHU BpauieHus"

72

O06wém nununapa. Teopema 06
00BEME MPSIMOTO ITHIIMHAPA

ttps://resh.edu.ru/subject/51




73

Beruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
unterpana. O6bpEéM KoHyca

ttps://resh.edu.ru/subject/51

74

ITnomanu 0OKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYyCa

ttps://resh.edu.ru/subject/51

75

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
LIWINHIpA, KOHYCa

ttps://resh.edu.ru/subject/51

76

[IpuknagHeie 3aqa4n 1o TeMe
"O0BbEMBI U TUIONIATN TOBEPXHOCTEM

n

TCII

ttps://resh.edu.ru/subject/51

77

O0BEM mapa 1 mapoBOro CEKTOpA.
Teopema 06 00nEme mrapa. [Tnomans
cdeprl. CTepeoMeTprUIeCcKHe 3a1auH,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, apoBOro CETMEHTa U
IIapOBOTO CEKTOPA

ttps://resh.edu.ru/subject/51

78

[IpuknagHbie 331291 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM I1apa M IUIOMIAIbI0 CEPHI.
CoOTHOIICHHS MEXKTY TTOIIAAIMHU
MMOBEPXHOCTEH U 00bEMAMHU
H0JJ0OHBIX Te

ttps://resh.edu.ru/subject/51

79

[TogoOHBIE TelIa B IPOCTPAHCTBE.
N3menenne 00bEéMa rpu moo0uu.
CrepeoMeTpHuueckue 3aaauu,
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00BEMOB
TeJN U TUIoIIaiel MOBEPXHOCTEH

ttps://resh.edu.ru/subject/51

80

KonTponsnas padora "[Tnomanu




MOBEPXHOCTU M 0OBEMBI KPYTIIBIX

n

TCII

81

JIBM>KEHUs MPpOCTPaHCTBA.
OtoOpakenus. JIBrmwkeHus: u
paBeHcTBO ¢uryp. Obuue cBoiicTBa
JIBUYKCHUI

ttps://resh.edu.ru/subject/51

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIIbHAS CHMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

ttps://resh.edu.ru/subject/51

83

[IpeobOpazoBanus nmogoous. [Ipsmas
u cepa Ditnepa

ttps://resh.edu.ru/subject/51

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JBUKEHUS

ttps://resh.edu.ru/subject/51

85

KonTtponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"[TapasnenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MmpocTpaHcTBe"

ttps://resh.edu.ru/subject/51

87

O6o6matomee nmosropeHue 11
MOHATUH U METOA0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl
B IIpocTpaHcTae”

ttps://resh.edu.ru/subject/51

88

Ob6o6maromiee nopropenue 11

ttps://resh.edu.ru/subject/51




MOHSTUI U METOJIOB Kypca
reometpun 10—11 xnaccos,
cucTeMaru3anus 3HaHuii: "Bekropsl
B IpocTpaHcTee”

89

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucteMaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKa"

ttps://resh.edu.ru/subject/51

90

O6o06maromee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucrtemaTtu3anus 3Haaui: "O0beM
MHOTOrpaHHuKa"

ttps://resh.edu.ru/subject/51

91

O6o6matomee moroperue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Thnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

ttps://resh.edu.ru/subject/51

92

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "[hnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

ttps://resh.edu.ru/subject/51

93

Htoropas KOHTPOJIbHasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 0600IIEeHNE U




CUCTEMAaTU3alus 3HaHUI

96

Hcropus pasBUTHS CTEPEOMETPUN
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

ttps://resh.edu.ru/subject/51

97

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

ttps://resh.edu.ru/subject/51

98

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

ttps://resh.edu.ru/subject/51

99

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

ttps://resh.edu.ru/subject/51

100

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

ttps://resh.edu.ru/subject/51

101

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

ttps://resh.edu.ru/subject/51

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

ttps://resh.edu.ru/subject/51




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://ptlab.mccme.ru/vertical

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/
https://resh.edu.ru/subject/51
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