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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlorMYecKOoe  MblIUieHUWe,  (GopMHpyeMoe  MpuU  U3YYEHHUHU
0oOy4YaromMUMHCS TMOHATHUMUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKH JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb W  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpamMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  00eCredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBHA,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MUpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJIENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI HUX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTelbCTB  IMpHU



000CHOBaHUM MAaTeMAaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKHU B TIPOBEACHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEANIbHBIX CHUTYyallud, HMCCIEAOBAaHUS TOCTPOCHHBIX MOJCIIEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekToppl W KOOpJAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKHX YMEHMHM  pachpelensieTcss He  TOJbKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3ysibTaTaM OCBOoeHUs DenepanbHO paboueit
IPOrpaMMbl, pPACTpPECIEHHBIM O TojJaM OOY4YeHUSs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. DTO TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYCCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3HU.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus qus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYAbHBIX ~ 00pa3oBaTEBHBIX TMporpamMMm, oOOecneunuTh yrayOn€HHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMAaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
oOuM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eoMerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
U 1iockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX IJIOCKOCTEH. ITpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
IIOCTPOCHUE CEUECHUM.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TeOpeMa O MpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM U INIOCKOCTBIO, ABYIDAHHBIN
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
TPEXTPAHHOTIO yTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [Ipusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIENUIIEl W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas nupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAMUJA, IpPaBWIbHAsA TPEYrojbHAas NUPaAMHUAA U I[PABUIIBHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAh OCHOBAaHWM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPBI. lIpH3HaK KOoMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKaJsipHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[loHATHA: UHIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TiockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u cienactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. PemieHue 3amauy Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TIPOXOJSAIIME YEpe3 BEPIIUHY), CEUEHUS I11apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YMHOXEHHS. [IpsimoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHHS W paBEHCTBO GUTYp.
OO6mue cBoiicTBa JABWKEGHHWH. Buasl JBWKEHUH: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomobus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpecax 310pOBOTo U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BocMTaHME:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  TPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTP K  MaTreMaTHYecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE TIIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW ESTEIbLHOCTH, JTaloB e&
Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUpUKAIIH,
OCHOBaHUS 7151 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOM 3amgadn  (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHUE IIPOIIECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBiIcHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOAY PELICHMs 3a/JadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
ranora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (opMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEN ayJuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WM HEJOCTHXKCHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBHUIYaTbHOU
paboThl TpH peHIeHWH YYEOHBIX 3ajay, NPUHUMATH IeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pPabOThHI, pacmpencisiTh
BUIBl pabOT, JOroBapuBaThCs, OOCYXIAaTb WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXJICHHUS, OOMEH MHCHUH,
«MO3TOBbI€ IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HAaMU KOMaH[bl, OLICHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 33/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HaXOXKJICHHE T€OMETPUYECKUX BEJIMYHUH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKATh, MpPEOOPa30BbIBATH M HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IMOHMCKa pEIIeHHs MaTeMaTHYecKd CchOpMYyIHPOBAHHON
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHATHH W TeopeM, ammapara anareOpbl, pelniath MpPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHUEM T€OMETPUYECKUX BEJINYHH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATH B3aMMHOE PaCIookKeHUE chephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALUSIMHU Tel
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKHU JI0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuyieIbHOM  NEPEHOCE, LEHTPAIBHOM CHUMMETPHHM, 3€pPKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAECHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOJSALIUE YepE3 BEPILINHY), CEUCHHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolliuX HECKOJIBKO IIAaroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHATh  [OJIyYCHHbIE  3HAHUS  HAa  MPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIC CUTyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PEUICHUSA
MareMaTH4ecku  copMynupoBaHHOHW  MpoOJIeMbl,  MOJEIUPOBATH
peabHBIE CHUTyallMM Ha SI3bIKE TN€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOppl, pemiaTth MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX dTamax pPa3BUTHUS TECOMETPHH Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1 7 https://www.resh.edu.ru/
B3anmMHoe pacnosioxxeHue
2 ¥IMHOE PACTIOTOMCIIE HPAMBIX B 6 1 2 https://www.resh.edu.ru/
MIPOCTPAHCTBE
[TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B
3 8 3 https://www.resh.edu.ru/
MIPOCTPAHCTBE
[Tepme oc
4 prt HﬂmiynﬂpH T TPAMBIX I 25 8 https://www.resh.edu.ru/
MJIOCKOCTEHN B MPOCTPAHCTBE
5 VYrubl 1 paccToOsIHUS 16 1 8 https://www.resh.edu.ru/
6 MHororpaHHuKH 7 1 https://www.resh.edu.ru/
Bexkrtops! B mpocTpaHcTBe 12 3 https://www.resh.edu.ru/
II eHue, 00001IeHne e
8 OBTOP HHHE, ODODIEHHE I CHETEMATHIANI 5 2 1 https://www.resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 33




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl

1 AHanutrnyeckas TeoMeTpHst 15 1 5 https://www.resh.edu.ru/
I1 0006

2 OBTOPCHHE, 000 meHI:Ie 1 15 1 4 https://www.resh.edu.ru/
cUCTeMaTH3alus 3HaHUH

3 O06BEM MHOTOTPAaHHHUKA 17 1 https://www.resh.edu.ru/
Tena Bpamenus 24 1 7 https://www.resh.edu.ru/
[Tnomaayu noBepxHoc 00BE

5 HOMIAIY TIOBEPXIOCTA 1 OLLEMEL 9 1 3 https://www.resh.edu.ru/
KPYTJIBIX TEJ

6 JIBrokeHUst 5 1 1 https://www.resh.edu.ru/
II 606

7 OBTOPEHHE, 0DO meHI:Ie 1 17 2 2 https://www.resh.edu.ru/
cUCTeMaTH3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 28







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoapirre | Ipaxrireciie H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest

OcHoBHbIE IpaBUJIa U300paKEHUS HA

1 PUCYHKE IITTOCKOCTH, ITapajuIeIbHBIX 1 https://www.resh.edu.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, MpsMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

2 MpaBUJIa N300pakKeHHs Ha PUCYHKE 1 https://www.resh.edu.ru/
IJIOCKOCTH, MApaJUIENbHBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsaTHS: IEepeceKaromuecs MIOCKOCTH,

3 MEePECEKAONINECS MPSIMas U TNIOCKOCTh; 1 https://www.resh.edu.ru/
IIOJIYTIIPOCTPAHCTBO
[TonsaTHs: epecekaromuecs MIOCKOCTH,

4 MEePECEKAOIINECS MPsSIMas U TUIOCKOCTb; 1 1 https://www.resh.edu.ru/
IIOJIYTIIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHue

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://www.resh.edu.ru/
HECYIIECTBYIOIUX 0OBEKTOB
MHororpaHHuKH, H300paxeHne

6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYD, 1 https://www.resh.edu.ru/
HECYIIECTBYIOIIHUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE 1 https://www.resh.du.ru/




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

https://www.resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoObl 3a1aHus
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

https://www.resh.edu.ru/

10

N300paxkenue ceueHunit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOISAT Yepe3 UX
pé6pa. N3o0paxeHne nepecedeHms
MTOJTY4EHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

https://www.resh.edu.ru/

11

N3obpaxenne ceueHnit mupaMuIbl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Uepes3 ux
pé6pa. N3o0paxeHnne nepeceyeHms
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue mocTpoeHHbIX CEUCHHI
Pa3HbIMU LIBETaMU

https://www.resh.edu.ru/

12

N3obpaxkenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceyeHus
MOJIyYCHHBIX TUIOCKOCTEH.
PackpamimBanue moCTpOSHHBIX CCUYCHUN
pa3HBIMU IIBETaAMHU

https://www.resh.edu.ru/

13

N300paskeHne ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT YePe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.

https://www.resh.edu.ru/




PackpamnBanue NOCTPOEHHBIX CEYCHUN
pPa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

https://www.resh.edu.ru/

15

Mertoz cnes1oB 11 MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

https://www.resh.edu.ru/

16

Mertoz cnesioB 1Sl TOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX U INIOCKOCTEN

https://www.resh.edu.ru/

17

[TocTpoenne ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MMOCTPOCHUS

https://www.resh.edu.ru/

18

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MTOCTPOCHHUS

https://www.resh.edu.ru/

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 1IaroB
MIOCTPOEHUSA

https://www.resh.edu.ru/

20

[TocTpoenue ceuenwuii B nmupamuie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3alHUCh 111aroB
IIOCTPOEHHUS

https://www.resh.edu.ru/

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue
TPEYTOJIbHUKOB

https://www.resh.edu.ru/




22

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHUS TTITAHUMETPHUH U
CTEPEOMETPUU

https://www.resh.edu.ru/

23

KoHnTponsHas padora "AKCHOMBI
crepeomerpun. CeueHnus"

https://www.resh.edu.ru/

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannenbHble npsMble B
MPOCTPAHCTBE

https://www.resh.edu.ru/

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
NapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

https://www.resh.edu.ru/

26

[TapanienbHOCTb TpeX MPSIMBIX.
Teopema o Tpéx mapamienbHbIX
npsMbIX. Teopema 0 CKpelIuBaroInXcs
MIPSIMBIX

https://www.resh.edu.ru/

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUU

https://www.resh.edu.ru/

28

entpanbHas mpoeKkuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXKy NPSIMBIMU

https://www.resh.edu.ru/




29

3amauu Ha I0Ka3aTeJIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

https://www.resh.edu.ru/

30

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U MIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTU

https://www.resh.edu.ru/

31

I'eomerpuueckue 3agaun Ha
BBEIUHCIIEHHE U JIOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAICIIBHOCTHIO MPSIMBIX
Y TUIOCKOCTEMN B MPOCTPAHCTBE

https://www.resh.edu.ru/

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSAMYIO Ha YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

https://www.resh.edu.ru/

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSI TIOCTPOEHUS CeYCHUH Kyba 1
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

https://www.resh.edu.ru/

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apalIeJIbHOCTH IBYX IUIOCKOCTEH

https://www.resh.edu.ru/

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH,
HpOXO,Z[HH.[GfI qgepe3 TOUKY, HC
INpHUHAJICKAITYO JaHHOH IIOCKOCTU U
CIIEACTBHS U3 HEE

https://www.resh.edu.ru/

36

CBoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0

https://www.resh.edu.ru/




[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHUS
IIpH NCPECCUCHUU [IBYX MapaJlJICIIbHBIX
IIJIOCKOCTEHN TPEThen

37

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
00 oTpe3Kkax mapaieTbHbIX MPSIMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOii C
ABYMA ITapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

https://www.resh.edu.ru/

38

[ToBTopenue: Teopema [udaropa na
TUTOCKOCTH

https://www.resh.edu.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://www.resh.edu.ru/

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

https://www.resh.edu.ru/

41

Boruncnenue aauH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM TNapajuieNienunesie

https://www.resh.edu.ru/

42

[TepieHAMKYISAPHOCTD MPSIMOM U
wiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

https://www.resh.edu.ru/

43

[lepnieHIUKyNAPHOCTDH MPSMOM U
wiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

https://www.resh.edu.ru/

44

TeopeMma 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIEeH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHIUKYISIPHON K TJIOCKOCTH

https://www.resh.edu.ru/




[InockocTy ¥ NEPIEHAUKYIISPHBIE UM

45 https://www.resh.edu.ru/
MpsIMbI€ B MHOTOTPAaHHHUKAX

46 Ilockoetit i MEpIEH MY IpHbIE 1M https://www.resh.edu.ru/
MpsSIMbI€ B MHOTOTPAaHHHUKAX
[TepieHAMKYNSAP U HAKIOHHASA.

47 [TocTpoeHne nepneHauKymsipa u3 TOUKU https://www.resh.edu.ru/
Ha MPSMYIO
[lepneHuKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue neprneHMKymIspa U3 TOYKU https://www.resh.edu.ru/
Ha MPSMYIO

49 Teopewma o TpEx nepreH/HKyIApax https://www.resh.edu.ru/
(mpsimast u oOpaTHast)

50 Teopema 0 TPEX MepreHAMKyIpax https://www.resh.edu.ru/
(mpsimast u oOpaTHas)

51 YTOM MEAL CKpCLLMBAIOIHMHCA https://www.resh.edu.ru/
NPSAMBIMU
[Touck nepneHaANKYISIPHBIX MPAMBIX C

52 TMIOMOLIBIO TIEPIIEHAUKYISIPHBIX https://www.resh.edu.ru/
IUIOCKOCTEH

53 OpToroHajibHOE IPOSKTUPOBAHUE https://www.resh.edu.ru/
[TocTpoenue ceuenwuii Kyoa, MpU3MBI,

54 MPaBUJILHON MUPAMUJIbI C IOMOIIBIO https://www.resh.edu.ru/
OPTOrOHAJBLHOU MPOEKIUU
[TocTpoenue ceuenwuii Kyoa, MpU3MBI,

55 MPaBUJILHOM IMTUPAMUJIBI C IOMOLIBIO https://www.resh.edu.ru/
OPTOTOHAJILHOM MPOEKIINU

56 CHMMETpU3! B IPOCTPAHCTBE https://www.resh.edu.ru/

OTHOCHUTEIBHO INIOCKOCTH. I1mockocTu




CUMMETPUN B MHOIOTPaHHUKAX

57

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOI
U IJIOCKOCTH KaK CIIECTBUE CUMMETPUU

https://www.resh.edu.ru/

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

https://www.resh.edu.ru/

59

[IpaBusibHBIE MHOTOTpAaHHUKU. Pacyér
PAacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

https://www.resh.edu.ru/

60

CriocoObl OITyCTUTh HEPIIEHAUKYISPDI:
CUMMETpHS, CABUT TOUKHU TIO
MapajuIeIbHON IPSAMOM

https://www.resh.edu.ru/

61

CrBur no HenapaJIeIbHON NPSIMOH,
W3MEHEHNE PACCTOSHUN

https://www.resh.edu.ru/

62

KonTponsnas pabora "B3aumHoe
pacIoyioKeHue NPsIMBIX U MJIOCKOCTEN B
npocrpasnctae"

https://www.resh.edu.ru/

63

[ToBTOpEHUE: Yroa Mex Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTroJIbHUKE, TeOpemMa
KOCHHYCOB

https://www.resh.edu.ru/

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

https://www.resh.edu.ru/

65

FeOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MCxKAy NpsAMbIMU B
MHOT'OTrpaHHUKaAxX

https://www.resh.edu.ru/

66

JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yrja

https://www.resh.edu.ru/

67

HepHeH,[[I/IKYJ'IHpHHC IJIOCKOCTH.

https://www.resh.edu.ru/




CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepecedeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN IIIIOCKOCTH

https://www.resh.edu.ru/

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesIenune1a

https://www.resh.edu.ru/

70

Teopema o aAuaroHanu NPSAMOYroabHOTO
napajiesIienunea u ciaeICTBUE U3 Heé

https://www.resh.edu.ru/

71

CrepeomMeTpruyecKUe U MPUKIIAIHbIE
3a7a4M, CBA3aHHbIE CO B3aMHBIM
PACIIOJIOKEHUEM IPSAMBIX U TUIOCKOCTH

https://www.resh.edu.ru/

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJUIeIbHBIC TUIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPaHHUKAX

https://www.resh.edu.ru/

73

[Tapa mapannenbHbIX MJIOCKOCTEHN Ha
CKpPEILMBAIOIIUXCS MPSMBIX, PACCTOSTHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

https://www.resh.edu.ru/

74

PaccrostHue oT TOYKM J10 IIJIOCKOCTH,
PaCCTOSAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://www.resh.edu.ru/

75

Beluncnenue paccTostHUN MEXIY
CKPEILMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYIIIPHOU
IJIOCKOCTH

https://www.resh.edu.ru/

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA s

https://www.resh.du.ru/




TpeXrpaHHbIX yrios. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JJIs TPEXIPAHHOTO yria

DneMeHTHl chepUIECKO reOMETPHH:

77 1 https://www.resh.edu.ru/
reo0JIe3UYECKUe JINHUU Ha 3emiie
KoHnTponsHas padorta "YTiisl 1

78 " 1 https://www.resh.edu.ru/
paccTosHuA
Cucremaru3zanus 3HaHUN

79 " " 1 https://www.resh.edu.ru/

MHoOTOrpaHHUK U €ro 3JIEMEHTHI

[Tupamuna. Buasl nupamu.

80 P g paMuA 1 https://www.resh.edu.ru/
[IpaBunpHas nupamMuia
[Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

81 1 https://www.resh.edu.ru/
[IpaBunpHas npusma
IIpsmoii mapanneaenumne/,

82 p P . a 1 https://www.resh.edu.ru/
MPSIMOYTOJIbHBIN NapasuieNenunesn, Kyo
Beinykneie MHOrOorpanauku. Teopema

83 . yrI P P 1 https://www.resh.edu.ru/
Ditnepa
Brinykibsie MHOrOrpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIC 1 1 https://www.resh.edu.ru/
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KontponbHas padora "MHuororpasHuku" 1 https://www.resh.edu.ru/
[TonsiTHE BEKTOpA HA MJIOCKOCTH U B

86 1 https://www.resh.edu.ru/
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://www.resh.edu.ru/

88 Pa3nocTh BekTOpOB 1 https://www.resh.edu.ru/

89 [IpaBuio napaenenunena 1 https://www.resh.edu.ru/

90 YMHOKEHNE BEKTOPa Ha YHUCIIO 1 https://www.resh.edu.ru/




Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICKAIUX B OJHOU 1 https://www.resh.edu.ru/
TUIOCKOCTH
92 CkansipHO€ MpoU3BeICHNE 1 https://www.resh.edu.ru/
93 BeriHeietie yria Mesiy BeKTOpaMH b 1 1 https://www.resh.edu.ru/
MIPOCTPAHCTBE
94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMH 1 https://www.resh.edu.ru/
95 [Ipocreinmue 3aa4u ¢ BEKTOPAMHU 1 https://www.resh.eu.ru/
96 [IpocTeiimue 3a7a4u ¢ BEKTOpAMH 1 1 https://www.resh.edu.ru/
97 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1 https://www.resh.edu.ru/
98 O0600611eHre U crucTeMaTu3alus 3HaHu| 1 1 https://www.resh.edu.ru/
99 O060061eHre U cucTeMaTu3alus 3HaHun 1 https://www.resh.edu.ru/
100 Hrorosas koHTpoJbHAs paboTa 1 https://www.resh/edu.ru/
101 Hrorosas koHTpoJbHAs paboTa 1 https://www.resh.edu.ru/
102 O0001IeHre U cucTEMaTU3aINs 3HAHUN 1 https://www.resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

[ToBTOopenue temsl "KoopauHarsl

1 BEKTOpA Ha IIJIOCKOCTU U B 1 https://www.resh.edu.ru/
npocrpaHcTee”
[ToBTOpenue Tems! "CkansgpHoe

2 " 1 https://www.resh.edu.ru/
MPOU3BEICHUE BEKTOPOB
[ToBTOpeHue Temsbl "Beruncnenue yria

3 " 1 https://www.resh.edu.ru/
MEX/Ty BEKTOPaMH B IPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHEHHE

4 = . " 1 1 https://www.resh.edu.ru/
MPSIMOM, IPOXOIAIIEN Yepe3 ABE TOUKH
YpaBHEHUE MIIOCKOCTH, HOpMaJlb,

5 1 https://www.resh.edu.ru/
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
YpaBHEHHE ILTIOCKOCTH, HOPMAJIb,

6 1 https://www.resh.edu.ru/
YpaBHEHUE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousBeneHune 1 1 https://www.resh.edu.ru/
JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE

8 1 https://www.resh.edu.ru/
MIPOrpaMMUPOBAHUE
JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE

9 1 https://www.resh.edu.ru/
MIPOrpaMMUPOBAHUE
AHanuTHYeCKUE METObI pacyéTa yria

10 p yr 1 1 https://www.resh.edu.ru/
MEXKy IPSMBIMA B MHOTOTpaHHUKAX
AHanuTUYECKUE METO/Ibl pacyéTa yria

11 p yr 1 https://www.resh.edu.ru/

MCKAY IIIOCKOCTSAMMU B




MHOT'OrpaHHUKax

@opmyita pacCTOSIHUSA OT TOYKH J10

12 https://www.resh.edu.ru/
IJIOCKOCTH B KOOPJIMHATAX
Haxosxienue paccTosiHUM OT TOYKHU JI0

13 https://www.resh.edu.ru/
TUTIOCKOCTHU B KyOe
Haxosxaenne pacCTOsIHUI OT TOUKH JI0

14 p . https://www.resh.edu.ru/
MJIOCKOCTH B IPABUJIBHOM MUpaMU/JIe
KonTtponsHas pabota "Ananuruyeckas

15 " htts://www.resh.edu.ru/
TEOMETPHUS
Ceuennss MHOTOTPAaHHUKOB:

16 https://www.resh.edu.ru/
CTaHJapTHHIE MHOTOTPAaHHUKHU
CeueHunss MHOTOTPAaHHUKOB: METO/T

17 https://www.resh.edu.ru/
CIIENOB
CeueHrss MHOTOTPAHHUKOB:

18 CTaHJIapTHBIE IJIOCKOCTH, MEPECEUCHUS https://www.resh.edu.ru/
NPSAMBIX U IIOCKOCTEN
[TapaniensHbIe TPSIMBIEC U IJIOCKOCTH:

19 https://www.resh.edu.ru/
rapajuieIbHbIE CEUCHUS
[NapamiensHbie IPSIMBIE U IIIOCKOCTH:

20 P . pv https://www.resh.edu.ru/
pacy€T OTHOIICHUH
[TapanienbHbIe TPSIMBIC U IJIOCKOCTH:

21 YIJIbI MEXAY CKPEIIMBAOIIUMHUCS https://www.resh.edu.ru/
MIPSMBIMHU
[lepnieniuKynsapHbIE MIPSMBIC U
IUIOCKOCTH: CTaHAAPTHBIC Maphl

22 p p . https://www.resh.edu.ru/
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMbIX, CHAMMETPUU MHOTOTPAaHHUKOB

23 [lepnieHquKyNIApHBIE IPAMBIE U https://www.resh.edu.ru/




IIJIOCKOCTH: TEOPEMA O TPeEX
NEPIEHIUKYIIApax

24

[IepnenuKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

https://www.resh.edu.ru/

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100Us

https://www.resh.edu.ru/

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TIJTOTIAIeH, COOOPaKEHHUS TI0100Mst

https://www.resh.edu.ru/

27

[ToBTOpEHME: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JIS
TJI0IA IeH, COOOpaKeHHS 0 100Us

https://www.resh.edu.ru/

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEHN, pa3pe3aHus
Ha 4aCTH, COOOpaKeHHsI T0100Us

https://www.resh.edu.ru/

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acCTH, COOOpaKEeHHsI 110100Us

https://www.resh.edu.ru/

30

Kontponbras padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://www.resh.edu.ru/

31

O06BéM Tena. O6beM NPSIMOYTOJIBLHOTO
napasJiesienumnesa

https://www.resh.edu.ru/

32

3amaun 00 yaBoeHUU Ky0a, o
KBaJpaType Ky0a; 0 TPUCEKIIUH yTiia

https://www.resh.edu.ru/

33

CrepeomeTpuieckue 3a/1auu,

https://www.resh.edu.ru/




CBSI3aHHBIE C 0OBEMOM
MPSIMOYTOJIBHOTO MapaJuieseuieaa

34

[Ipuknagneie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesaa

https://www.resh.edu.ru/

35

OO0BEM MpsAMOI TPU3MBI

https://www.resh.edu.ru/

36

CrepeomMeTpuiecKue 3a/1au,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
MPSIMOM TTPU3MBI

https://www.resh.edu.ru/

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

https://www.resh.edu.ru/

38

Brruucienne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uaTerpana. OopEm
HAKJIOHHOM MPU3MBI

https://www.resh.edu.ru/

39

Brranciienne 00bEMOB TeIT € TOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
TTUPaMUIBI

https://www.resh.edu.ru/

40

dopmyna 00bEMa THPAMHUIBL
OTHo1IeHNE 00BEMOB MTUPAMUJL C
00ImuM yriom

https://www.resh.edu.ru/

41

dopmyna 00bEMa MUpaMUAbL.
OTtHoleHne 00bEMOB TUPAMU/ C
00LIUM YTIIOM

https://www.resh.edu.ru/

42

CrepeomeTpuyecKue 3a/1auu,
CBsI3aHHBIE C 00BEMaMM HAKJIOHHOM
MIPU3MBI

https://www.resh.edu.ru/

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU TUPAMU/IBI

https://www.resh.edu.ru/




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBSI3aHHBIE C 00BEMOM HAKJIOHHOM https://www.resh.edu.ru/
MIPU3MBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

45 " N https://www.resh.edu.ru/
Ten", CBA3aHHBIC ¢ 00BEMOM MUPAMUJIBI
[Tpumenenne 00bEMOB. Beruncienne

46 https://www.resh.edu.ru/
PaCCTOSTHUSA JI0 TUIOCKOCTH
Kontponbhas padota "O0bEM

47 \ https://www.resh.edu.ru/
MHOTOTpaHHUKA
Hunuaaprdeckas TOBEPXHOCTb,

48 00pasyronue MHINHIPUIECKON https://www.resh.edu.ru/
MTOBEPXHOCTH

waap. IpaMoit kxpyroBoil MUIHHAD.

49 i p- 1P 24 P https://www.resh.edu.ru/
[lnomaae MOBEPXHOCTH MWIMHAPA
Konunueckas moBepXHOCTb,

50 00pazyromue KOHMIEeCKOM https://www.resh.edu.ru/
noepxHoct. Konyc
CeueHne KoHyca IJIOCKOCTBIO

51 ?,, ’ https://www.resh.edu.ru/
MapajyieIbHOM IJIOCKOCTH OCHOBAHUS
VYceuénnsiii konyc. M3o0paxenue

52 . https://www.resh.edu.ru/
KOHYCOB U YC€YEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U

53 K p https://www.resh.edu.ru/
MIOJIHOW NMOBEPXHOCTU KOHYCa
[Tnomans 60OKOBOM MOBEPXHOCTH U

54 . p https://www.resh.edu.ru/
MOJIHOW MOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3a/1au Ha

55 J0Ka3aTeJIbCTBO U BbIYMCIICHHUE, https://www.resh.edu.ru/

MIOCTPOCHUCM CEUYCHUI OUJInHApAa,




KOHYyca

56

CrepeomeTpuiecKkue 3aj1auu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

https://www.resh.edu.ru/

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

https://www.resh.edu.ru/

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.resh.edu.ru/

59

Cdepa u map

https://www.resh.edu.ru/

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

https://www.resh.edu.ru/

61

[epeceuenue cheprl 1 mapa ¢
iockocthlo. Kacanue mapa u cepbr
TUIOCKOCTHI0. By 1 m300paxkeHne mapa

https://www.resh.edu.ru/

62

VYpasuenue cheprl. [Tnomanp chepsl u
e€ yacrei

https://www.resh.edu.ru/

63

Cummetpus cdepsl 1 mapa

https://www.resh.edu.ru/

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEpoi U MapoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

https://www.resh.edu.ru/

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO ChEpOi U MIapom,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

https://www.resh.edu.ru/

66

HpI/IKHaI[HLIe 3aaa4yu, CBA3aHHBIC CO

https://www.resh.edu.ru/




cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BBIYHCIICHUS B https://www.resh.edu.ru/
OKPYXHOCTH, CTAaHJAAPTHBIE TI0I00MS
Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS

68 https://www.resh.edu.ru/
Y MHOTOTPaHHUKOB
3agaun o teMe "Tena 1 mOBEPXHOCTH

69 " P https://www.resh.edu.ru/
BpalleHus
3anaun o Teme "Tena M MOBEPXHOCTH

70 " https://www.resh.edu.ru/
BpaIleHUs
KounTponbnas pabora "Tena u

71 " https://www.resh.edu.ru/
TTOBEPXHOCTH BpaIICHUS
O0BéM rmnHapa. Teopema 00 00bEME

72 P p https://www.resh.edu.ru/
NPSAMOTO WJIMHIPA
Brrunciaenue 00bEMOB TEI ¢ HOMOILBIO

73 onpenenéHHoro uuTerpana. OobpEmM https://www.resh.edu.ru/
KOHYycCa
ITmomany OOKOBOH U ITOJIHOK

74 https://www.resh.edu.ru/
MOBEPXHOCTH KOHYCA
CrepeomeTpuyecKue 3a1auu,

75 CBSI3aHHBIE C BLIYUCIEHUEM 00BEMOB https://www.resh.edu.ru/
LUIIMH]pA, KOHyca
[Tpuknagaeie 3agaun 1Mo Teme "OObEMBI

76 . " https://www.resh.edu.ru/
Y TUIONIAU TOBEPXHOCTEH Tell
OO0BEM 11apa U MAapOBOTO CEKTOPA.
Teopema 00 00BEMe miapa. [Tmomans

77 p p https://www.resh.edu.ru/

cdepsl. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB




Iapa, mapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cgeprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu TIOJTOOHBIX TEI

https://www.resh.edu.ru/

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rnpu mog00uu.
Crepeomerpuueckue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIICHUEM 00bEMOB
TeJN | TUIOIIaIel TOBEPXHOCTEH

https://www.resh.edu.ru/

80

KonTponbnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

https://www.resh.edu.ru/

81

JIBM>KEHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBukeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

https://www.resh.edu.ru/

82

Bupl 1BukeHMil: mapaienbHbII
MepPEHOC, IICHTPAJIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TIOBOPOT
BOKpPYT NPAMOi

https://www.resh.edu.ru/

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

https://www.resh.edu.ru/

84

FeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
MIPUMCHCHUC ABUKCHUS

https://www.resh.edu.ru/

85

KonTtponsHas pabota "Bekropsl B
npocTpaHcTae”

https://www.resh.edu.ru/

86

Ob6o6maromniee noroperue 11 noHsTuit

https://www.resh.edu.ru/




1 MEeTOJIOB Kypca reometpuu 10—-11
KJ1aCCOB, CHCTeMaTH3alMs 3HAHMIA;
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBE"

87

Ob6o6maromee moropenue 11 monsTHiA
1 MEeTOoJIOB Kypca reometpuu 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BexTopsl B npocTpaHcTBe"

https://www.resh.edu.ru/

88

Ob6o6mmaromniee noproperue 11 nonsituit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"BekTopsl B mpocTpancTse"

https://www.resh.edu.ru/

89

Ob6o6mmaromniee noproperue 11 nonstuit
U MEeTOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUI:
"O06BeM MHOTOTpaHHUKA"

https://www.resh.edu.ru/

90

O6o6matomee moBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"OO6BbeM MHOTOTpaHHUKA"

https://www.resh.edu.ru/

91

O6o06matomee nmoBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmomaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

https://www.resh.edu.ru/

92

Ob6o6maromniee noBroperue 11 noHsTuit
U MEeTOJIOB Kypca reometpuu 10—-11
KJIACCOB, CUCTEMATU3aLUs 3HAHUI:
"ITnomaay MOBEpXHOCTH U 0OBEMBI

https://www.resh.edu.ru/




KpyIrJibIX Ten"

93

Hrorosas koHTpoJbHAs padoTa

https://www.resh.edu.ru/

94

Wrorosas koHTposibHas paboTa

https://www.resh.edu.ru/

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3alus 3HAHUI

https://www.resh.edu.ru/

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://www.resh.edu.ru/

97

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://www.resh.edu.ru/

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

https://www.resh.edu.ru/

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

https://www.resh.edu.ru/




KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAyKU " €€ POJIb B Pa3BUTUU

102 1 https://www.resh.edu.ru/
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 102 73

[TPOTPAMME







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

» Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU EHTP
«BEHTAHA-T'PA®»; Axunonepsoe obiectso «M3aarenbctBo «IIpocBenienue»
* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 xkmacc/ Mepamsik AT,
Homuposckuii [.A., TTonskos B.M.; nox peaakiuei [lononsckoro B.E.,
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCcKuil IIEHTP

«BEHTAHA-T'PA®y; Akinonepuoe obmectBo «M3aarenscTBo «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
1.InnakTruyeckue MaTepuaibl TeOMETPUS
10xi1.A.B.Mep3nsk,U.b.ITononckuit, E.M.Paburosua, M.C. SIxup Mocksa
"IIpocBemenne"2021.2. JIngaktuaeckue Matepuaibl ['eomeTpus

I 1xnaccA.B.Mepsnsk,B.b.ITononckuit, E.M.ITononckuii, M.C. SIxkup Mocksa 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.resh.edu.ru/
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