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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YUEHHH 00YUarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUYECKUX 3a]a4.

[lens ocBoeHuUst mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsouled mnpeaMmeTHoll obOmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JIJIs1 YCHEIIHOro MPOoecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBAMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPaHHUKMA M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHuil, GOpMUpPOBAaHME MOHUMAHUSL POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHs BIAJECTh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pEILIEHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlad U 3aJa4y C MNPAKTUYECKUM COJEP:KaHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBaHUU MaTEeMAaTUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMAaTUKU B MIPOBEICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (HyHKIIMOHATBLHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJIbHBIM JHHHUSIM y4eOHOro Kypca, a
dopMUpOBaHHE JIOTUYECKMX YMEHUH paclpeaensercss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil paboueit
IpOrpaMMbl, paclpefeNéHHbIM MO rojaM OO0y4YeHHus, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIbHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYaroUIUXCsl, pacIUpss U yriayOousis
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHumanuu  o0ydeHUs, TMOCTPOSHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OOecneyuTh yrayOnaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenaMera «MarteMaTukay;

HOJIFOTOBUTh OO0YYalOUIMXCS K MPOJOJDKCHHIO H3yYeHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 11apanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLMs (PUTYPHI HA IMIIOCKOCTh. [lepneHaAuKyaspHOCTD
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
yTOJI, TUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapaiutenenurne 1, TpsSAMOYTOJbHBIN MTapaJICICUIE U €ro cBolicTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEH MPAaBUIBLHON MHUPAMUJIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPABWIbHAS NUPaMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TO4YEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue MoBepxHOocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalmleHus: Ha
miockoctu. Pa3BépTka nunuHapa u konyca. CumMmeTpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOro
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
MWJINHAP, OMHMCAaHHAas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyrompHas cucrema
KOOpIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0azucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PEIIEHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUsS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUHSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHWKH, LIEHHOCTHOE OTHOULICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) puzuveckoe BocIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUSl TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE MHTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedd mnpodeccnrt ¥ Ppearr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEYSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUSI LIMBUWIN3AIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTEMAaTHUYECKOMN
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSICHUs TIOHSITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTh U  IPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W IPOTUBOPEYUN;

JIeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MAaTEMATUYECKUX YTBEPKICHUIM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3ysbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPENCTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy PEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNnmnoBbIX (opMax paboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOTrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHMsS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAAM  ITOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh M IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0KJEHUE TEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IIPH
pPELICHNM MaTEeMaTUYECKUX 3334 MOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CpPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeacTaBIeHHYI0 Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIEC MOHSTUS B
mpolecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CHUTYallUM Ha S3bIKE T'E€OMETPHH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH MU TEopeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUEe 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4M Ha BBIUUCICHHUE YTJIOB MEXK/Y MPSAMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATHUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo100us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAIlEHUs: CEUCHMS IWIMHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHATh TeoMeTpuueckre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33aJ]aHbl B IBHOHM M HESIBHOH (hopMme;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA PAKTHUKE: CPABHUBATH, aHATU3UPOBATH
U OLICHWBATh peajbHbIC CHUTYaIlUH, MPUMEHATh H3yUYCHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUCCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 23 1 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 | 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g 0 |
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTI) MPSIMBIX U )5 0 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1 1
6 MHororpanHuku 7 1 1
Bexkrtops! B mpocTpaHcTBE 12 1 1
2 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs 5 ) |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 8




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne i/m P Kourposbuble IIpakTHyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 | |
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 1
Tena BpameHus 24 1 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 |
KPYTJbIX TEJ
6 JIBrokeHUs 5 1 0
7 [ToBTOpEHuUe, 06o6meHIfe u 17 ) 0
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 4







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Hara uudposeie
Nenn/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydyeHusi  oOpasoBaTe/bHbIE
padoThI padoTsbI pecypen

OcHoBHbIE NpaBUiIa U300paKEHUS

| Ha PUCYHKE IIOCKOCTH, | 0 0 bubnnorexa [HOK
napajuieNbHBIX IPSIMBIX (OTPE3KOB), 03.09.2024  https://m.edsoo.ru/aecc77cd
Cepe/IMHbI OTpe3Ka
[lonsTs crepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.

) OcHoBHbIE MpaBUiIa U300pPAKEHUS | 0 0 bubnuorexa [JOK
Ha PUCYHKE IUIOCKOCTH, 03.09.2024  https://m.edsoo.ru/2d8a9¢99
napasieNIbHbIX MPSAMBIX (OTPE3KOB),
CepeuHBI OTPE3Ka
[TonsTus: nepecexaronmecs

3 IIJIOCKOCTH, IIEPECEKAOIIUECS | 0 0 bubnnoreka [JOK
IpsiMas U MIOCKOCTh; 05.09.2024  https://m.edsoo.ru/db685e73
MIOJIYTIPOCTPAHCTBO
[TonsTus: nepecexaronmecs

4 IJTOCKOCTH, EPECEKAIOIIUECS | 0 0 bubnuorexa [JOK
IpsiMas U MJIOCKOCTB; 10.09.2024  https://m.edsoo.ru/a6395%d
MIOJIYTIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHUE

5 MIPOCTEUIINX TPOCTPAHCTBEHHBIX 1 0 0 bubnnorexka [JOK
¢buryp, HeCyIecTBYIOIIUX 10.09.2024  https://m.edsoo.ru/b30dff38
00BEKTOB




MHororpaHHuKH, U300paKeHUE
IIPOCTENIINX IIPOCTPAHCTBEHHBIX

bu6mmoreka [IOK

6
¢buryp, HeCyIeCTBYIOIIUX 12.09.2024  https://m.edsoo.ru/3d8ffd32
00BEKTOB
7 AKCHOMBI CTEPEOMETPUM U TIEPBHIE bubnnoreka [HOK
CIICJICTBHS U3 HUX 17.09.2024 = https://m.edsoo.ru/Occ5cdfe
g AKCHOMBI CTEPEOMETPUHU U IIEPBBIE bubmumorexa [IOK
CIICJICTBHS U3 HUX 17.09.2024 = https://m.eds00.ru/239c¢8cb4
AKCHOMBI CTEPEOMETPHUU U TIEPBbIC
cienctBus u3 HUX. CriocoObl
9 3a/IaHMs IPSIMBIX U TUIOCKOCTEH B bubmmorexa [TOK
19.09.2024  https://m.edsoo.ru/65c¢6b106
npoctpanctBe. O003HaUEHUSA
MPSIMBIX | MJIOCKOCTEH
N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ TIPU3MBbI, KOTOPBIE MPOXOISAT
yepe3 ux péopa. M3obpaxenue
10 nep GCGLIGII-:I/IHPHOJI eHFI)-II)IX bubmmorera [TOK
P N 7 24.09.2024  https://m.edsoo.ru/258fc245
mockocTeil. PackpammBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[[BETaMHU
N300paxenune ceueHnil mupamuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa. M3o0paxenue
11 nep eCCHCEHHpHOH eHI:-ILIX bubmorexa HOK
P N i 24.09.2024  https://m.edsoo.ru/1a2520f6
mockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HbIMU
[IBETaMH
12 N300pakeHne ceueHuil mupaMupl, bubnnorexka [JOK
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT 26.09.2024 = https://m.edsoo.ru/93ad36b3




yepe3 ux péopa. M3obpaxenue
nepeceueHus MOoIy4YeHHBIX
IJI0CKOCTEN. PackpammuBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

N3o0pakeHne ceueHni mMupaMuIbl,
Ky0a ¥ IpU3MbI, KOTOPBIE MPOXOISAT
gyepe3 ux péopa. M3o0paxenune

bubmuorexa [JOK

13 MepecevyeHus MOTYYeHHBIX
P . i 01.10.2024 | https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

14 Merton cnenoB 1yt TOCTPOCHUS bubnnoreka [JOK
CEUYEHUM 01.10.2024 = https://m.edsoo.ru/9t4071b9
MeTon crnefioB Uit MOCTPOCHUS

15 ceyenuil. CBolcTBA 1€ :cequHﬁ bubmorexa HOK

' Vp 03.10.2024  https://m.edsoo.ru/fe733862
MPSIMBIX | IJIOCKOCTEH
MeTton crnefoB Uit MOCTPOCHHUS
16 ceyenuil. CBolcTBa 1€ :cequHﬁ bubmorexa HOK
' vp 08.10.2024 = https://m.edsoo.ru/2935a9a0
MPSIMBIX | MJIOCKOCTEH
[TocTpoeHune ceuenuii B mupamMue,

17 KyOe 1o TpéM ToukaM Ha pébpax. bubnnorexka [JOK
CozaHue BBIHOCHBIX YEPTEKEN U 08.10.2024  https://m.edsoo.ru/2e18f255
3aMuch MIaroB MOCTPOCHUS
[ToctpoeHue ceueHuii B mupamue,

13 KyOe 1o TpéM TouKaM Ha p&Opax. bubnnoreka [JOK
Co3zaHue BBIHOCHBIX YEPTEKEN U 10.10.2024 = https://m.edsoo.ru/e504d656

3aIllUCh I1aroB NOCTPOCHUA




[Toctpoenue ceueHuit B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.

bu6mmoreka [IOK

19 CozaHue BBIHOCHBIX YEPTEKEHN U 15.10.2024  https://m.edsoo.ru/4a28dc02
3aMuch HIaroB IOCTPOEHUS
[Toctpoenue ceueHuii B nupamu/ie,

20 KyOe 1o TpéM Toukam Ha péOpax. bubnnoreka [HOK
Co3zaHue BIHOCHBIX UYEPTEXKEHN U 15.10.2024  https://m.edsoo.ru/1d434d0f
3aMuch UIaroB MOCTPOEHUS
[ToBTOpEHME MIIAHUMETPUU:

21 Teopema 0 mpoNOPLUHOHATIBHBIX bubmorexa [IOK

17.10.2024 | https://m.edsoo.ru/ec26feSd
otpeskax. [lomobue TpeyronbHUKOB
[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. PacueTsl B
22 CEUYECHMSIX Ha BBIHOCHBIX YEPTEkKAX. bubmorexa LHOK
05.11.2024 | https://m.edsoo.ru/9a0a9e56
Hcropus pa3BuUTHs MIIAHUMETPUU U
CTEpPEOMETPUHN

3 KonTponbHas padota "AKCHOMBI bubnnoreka [JOK
crepeomerpun. Ceuenus" 05.11.2024  https://m.edsoo.ru/b19f6aSd
B3anMHOe pacnonoxeHue npsMbIx
B IIPOCTPAHCTBE.

24 CkpemumBaroiuecs rnpsiMble. bubnuorexa [JOK
[Ipr3HaKku CKpeIMBAOIIMXCS 07.11.2024  https://m.edsoo.ru/Oac11c95
npsiMbIx. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE
Teopema o CylieCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU

25 NapajuleJIbHON NaHHOU IIPSIMO, bubmorexa HOK

12.11.2024 = https://m.edsoo.ru/ba545966

HpOXO,[[SIH.ICfI qepe3 TOUKY
IMPOCTPAHCTBA U HEC JIexalei Ha




JTaHHOU npsimoil. Jlemma o
MepeCeUCHUH NapaIeIbHbIX
MPSIMBIX TTIOCKOCTBIO

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema o Tpéx mapayenbHbIX

bu6mmoreka [IOK

26 npsMeIX. Teopema o 12.11.2024  https://m.edsoo.ru/f85bfc46
CKPEUIUBAIOIINXCS MPSMBIX
[TapanmnensHOE MPOSKTHUPOBAHHE.
OcHOBHBIE CBOMCTBA
27 MapajuiebHOTO MPOSKTUPOBAHUS. bubmorexa HOK
14.11.2024 | https://m.edsoo.ru/79165d15
N3o06paxenue pazHbix Guryp B
MapaJuIEIbHON MPOEKIINH
EHTpabHas MPOEKIHs. YTOI C
28 ](;E)HalfpaBHeHHbeH CI"lropOHaMI/I. bubmorexa LHOK
19.11.2024 | https://m.edsoo.ru/635¢5087
VYron Mexay npsMbIMU
3agaun Ha TOKA3aTeIbCTBO U
29 HCCIIEI0OBaHNE, CBI3aHHBIC C bu6mmoreka [IOK
PacCIION0KEHUEM NPSIMBIX B 19.11.2024  https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
[TonsATHA: MapauIeTbHOCTD MPAMOMN
Y TIJIOCKOCTH B MIPOCTPAHCTBE.
30 IIpu3Hak napajinenbHOCTH NPSIMOU bubnnorexka [JOK
1 iockoct. CBOMCTBa 21.11.2024  https://m.edsoo.ru/7d18834b
MapajuieIbHOCTH NPSIMOU U
MIJIOCKOCTH
I'eomeTpuueckue 3amaun Ha
31 BBIYHMCIICHHUE U JI0KA3aTENbCTBO, brbmorexa HOK
21.11.2024  https://m.edsoo.ru/33¢477d3

CBS3aHHLIC C MMApaJIJICJIbHOCTBIO




IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOJISAIIETO Yepe3 TaHHYIO

32 OPSIMVIO Ha YePTEkKE U Bubmiorexa LIOK
PAMYIO p . . 26.11.2024 | https://m.edsoo.ru/66fefadd
MapajuieIbHOTO APYTOi MPSMOIA.
Pacuér oTHOmMEHMH
[TapannenpHas MPOEKIUs,
MIPUMEHEHHUE 711 TIOCTPOCHUS
33 CeYeHUl Ky0a ¥ napasulesenumnena Bubmzorexa LIOK
. Y P Aa- 26.11.2024 | https://m.edsoo.ru/a5b7b8e3
CRoiicTBa mapajuieieluIe1a u
MIPU3MBI
[TapamienbHbIE TUIOCKOCTH.
34 IIpusHaku napauieILHOCTH 1B Brommozexa [IOK
p . P ABYX 28.11.2024 | https://m.edsoo.ru/dbee22bc
IUIOCKOCTEN
Teopema o0 mapajIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
35 MPOXOJSIIEN Yepe3 TOUKY, HE Brbmmozexa [IOK
POXOIII P z/’ 03.12.2024 | https://m.edsoo.ru/6b61b2b4
MPUHAUICKALLYIO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEé
CaoiicTBa napamienbHbIX
MJIOCKOCTEH: 0 MapauiebHOCTH
36 OPSIMBIX IIEPECEUCHUS TIPU Brbmrotexa IOK
P P p 03.12.2024 | https://m.edsoo.ru/5fa0b3ce
MEePECEUCHHH IBYX MapalIeIbHBIX
IIJIOCKOCTEH TpeThben
CBolicTBa mapayieIbHbIX
37 MJIOCKOCTEH: 00 oTpe3kax bubnmuorexa [JOK
NapajuIeIbHbIX MIPSMBIX, 05.12.2024  https://m.edsoo.ru/c7c777ed

3aKJII0UYE€HHBIX MCKIAY




[apaJUIeIbHBIMU IIJIOCKOCTSMU; O
IIEPECCYCHUH IPSIMOU C IBYMS
napajijiCJIbHbIMHA IJIOCKOCTSAMUA

18 [ToBTOpenue: Teopema I[ucdaropa bubnmoreka [JOK
Ha IJIOCKOCTHU 10.12.2024  https://m.edsoo.ru/ec3e2da3

39 IToBTOpPEHME: TPUTOHOMETPUS bubmumoreka [IOK
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA 10.12.2024  https://m.edsoo.ru/ed9e2a8e

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubnnoreka [JOK
rnapasuiesienure1a 12.12.2024  https://m.edsoo.ru/ba75dc57
Brruncnenue 1MH OTpe3KOB B Ky0Oe

41 U IPSIMOYTOJIBHOM bubmorexa HOK

17.12.2024 | https://m.edsoo.ru/e4972cdc

napajuieJenumnene
[lepneHMKyIAPHOCTD NPSMOU U

4 rockoctu. [Ipusnak bubnuorexa [JOK
MEPIICHAUKYIISIPHOCTH IIPSMOU U 17.12.2024  https://m.edsoo.ru/52188a7d
IIJIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

13 wiockoctH. [Ipu3nak bubnnoreka [JOK
MEPIICHAUKYIISIPHOCTH IIPSMOU U 19.12.2024  https://m.eds00.ru/9f246736
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOI,

44 MPOXOISIIECH Yepe3 TOUKY bubmorexa [JOK

24.12.2024  https://m.edsoo.ru/5b971ef3

MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45 [TmockoCcTH ¥ MEPIEHIUKYISIPHBIC bubnmoreka [JOK
UM MPSIMBbIE B MHOT'OTPaHHUKAX 24.12.2024 = https://m.edsoo.ru/2d24e873




[1nockoCTH U IEpIEHIUKYIISIPHBIE

bu6mmoreka [IOK

46
UM IpSIMBIE B MHOTOI'PAaHHUKAX 26.12.2024  https://m.edsoo.ru/b4ad63ad
[lepnenuKymsp ¥ HAKJIOHHAS.
47 HOI(ZT OCHHI/I;] nep NEHUKYJISIpa U3 bubmmorexa LIOK
P PHEHAMKYIP https://m.edsoo.ru/8a7be683
TOYKHU Ha MPSAMYIO
[TeprienAMKYSp U HAKJIOHHAS.
48 HOET OeHI/IE}: nep NEeHIUKYJIsIpa U3 bubmmorexa [JOK
P PHEHIHAKY AP https://m.edsoo.ru/fblcd0as
TOYKHU Ha MPSAMYIO
49 TeopeMma o TpEx nepHeHANKYIAPAX bubnnoreka [JOK
(mpsimast 1 oOpaTHast) https://m.edso00.ru/074c8865
50 Teopema 0 TpEX NMepreHAUKyIIpax bubnnoreka [JOK
(npsimast 1 oOpaTHas) https://m.edsoo.ru/a0fddSbf
51 Yron Mexay CKpeuuBarOmuMHUCs bubnuorexa [JOK
MPSAMBIMUA https://m.edsoo.ru/b9e777d9
[Touck meprieH UKy PHBIX
52 MPSAMBIX CpHOMJ(? L}IIO ’ bubmmorexa [TOK
P HI . https://m.edsoo.ru/6¢cdbecef
MEePIEHIUKYISIPHBIX TUIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE bubmmorexa [JOK
P POCKTHP https://m.edsoo.ru/37d84157
[Toctpoenue ceuennii kyoa,
54 MIPU3MBI, TPaBUIIbHOIN MUPaAMUJIBI C bubnuoreka [IOK
MOMOIIBI0 OPTOTOHATBHON https://m.edsoo.ru/5603e30b
MIPOCKIIUN
[TocTpoenue ceuenuii kyoa,
55 MIPU3MBI, TPaBUIIbHOIN MUPaMUJIBI C bubnuoreka [IOK

ITOMOIIIBK0 OPTOTOHAJIBHOM
MIPOEKLIUN

https://m.edsoo.ru/a95t5¢04




CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.

bu6mmoreka [IOK

56
[InockocTu cummerpuil B https://m.edsoo.ru/7ad0020b
MHOT'OTpaHHUKAX
[Ipu3Hak nepneHaAuKyJIIpHOCTH
57 I p;IMoﬁ u HJII)OCKOCTHyKaE bubmmorexa [TOK
P https://m.edsoo.ru/235171b3
CJIEJICTBHE CUMMETPUH
[IpaBUnbHBIE MHOTOI'PaHHUKHU.
58 Pacuér paccTosgnuii OT TOUKHU A0 bubmmorexa [OK
p A https://m.edsoo.ru/f47dfefd
IIJIOCKOCTH
[IpaBusbHBIE MHOTOTPAHHUKH.
59 Pacuér paccTosiHMII OT TOYKH 110 bubmmorexa LHOK
P https://m.edsoo0.ru/79¢10312
IIJIOCKOCTH
Crnioco0sbl OnyCTUTh
60 MEPIEHIUKYIISIPBL: CHMMETPUS, bubnnorexka [JOK
CIBUT TOYKH MO MapAIIIETbHON https://m.edsoo.ru/2faadc3f
MpAMOi
61 CrBur 1o HenmapaieabHOU bubnnoreka [JOK
IPSIMOM, U3MEHEHHE PACCTOSTHUI https://m.edsoo.ru/79853608
KonrtponsHas padora "B3anmuoe
62 aCIOJIOKEHUE NPSIMBIX U bubmmorexa [IOK
p . p " https://m.edsoo.ru/1e¢053890
MIJIOCKOCTEHN B IPOCTPAHCTBE
[ToBTOpEHME: yrom Mexay
63 IIPSIMBIMU Ha IIOCKOCTH, bubnnoreka [JOK

TPUTOHOMCTPHSA B IPOHU3BOJIBHOM
TPEYTOJIbHUKC, TCOPEMAa KOCHUHYCOB

https://m.edsoo.ru/482d3f51




[ToBTOpEHME: Yroa MEXKIY

bu6mmoreka [IOK

64 CKPEILIUBAIOIIUMHUCA IIPAMBIMHI B
pett B p https://m.edsoo.ru/28a6573c¢
MIPOCTPAHCTBE
['eomeTprueckne METOIbI
65 BBIUHCIIEHUS VIJIa MEXKIY IPIMBIMHU Bubmorexa ITOK
T yip htps://m.edsoo.ru/098bedad
B MHOT'OTpaHHUKaX
BYrpaHHBINA yroia. CBOKCTBO
66 JJ?I[I/II?I]Z;HBIX Jﬁg BYI'PAHHOI'O buGnnorexa LIOK
YITIOB ABYTP hitps://m.eds00.ru/5603¢30b
yria
[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
67 CBoICTBa B3aUMHO bubmmorexa LIOK
. https://m.edsoo.ru/a95f5c04
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH
[Tpu3Hak nepreHMKyIIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
68 IepecedYeHus IBYX IIOCKOCTEMN bubnnorexa LIOK
P ABYX 5 hitps://m.edsoo.ru/7ad0020b
MIEPIICHIUKYIIIPHBIX TPEThEH
IUIOCKOCTH
ITpssMOYTONBHBIN MapaIeICITUIIeT;
69 K p6' 1/13}1;1re €HUS CB()pIZCTBa bubmmnorexa [IOK
Y0, H3MEPEHHA, hitps://m.eds0o.ru/235171b3
MPSIMOYTOJIBHOTO TTapasuiesienuIe/a
Teopema o0 nMaroHaIu
70 MPSIMOYTOJILHOTO MapaJLIeIenuIIeqa bubmmnorexa [IOK
p T . p https://m.edsoo.ru/f47dfefd
U CJIEACTBUE U3 HEE
CrepeomeTpuueckue u
71 IIPUKJIAHBIC 3a1a4H, CBA3aHHBIE CO bubnnoreka [JOK

B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

https://m.edsoo.ru/79¢10312




HOBTOpeHI/ICZ CKpCHIUMBAOIHECA

bu6mmoreka [IOK

72 MpsMbIe, MapajljielIbHbIC INIOCKOCTH
P P https://m.edsoo.ru/2faadc3f
B CTAHJIAPTHBIX MHOTOIPAHHHUKAX
[Tapa mapanieabHbIX IOCKOCTEN
Ha CKPELIMBAIOIINXCS MPAMBIX,
73 aCCTI())ﬂHI/Ie MEXIT ’ Bubmorexa ITOK
P Y https://m.eds00.ru/79853608
CKPEUIUBAIOIIUMUCS PSIMBIMH B
MPOCTBIX CUTYaILIUSIX
Paccrosinue ot TOUKH 110
. bubmuoreka [JOK
74 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM
https://m.edsoo.ru/1e053890
110 TNIOCKOCTHU
Beruncnenue paccTosHUNA MEXKIY
75 CKPENIMBAIOIIUMUCS PSIMBIMU C bu6mmoreka [IOK
MIOMOIIBIO NEPIEHANKYIISIPHON https://m.edsoo.ru/482d3f51
IIJIOCKOCTH
TpéxrpanHsblil yroi, HEpaBeHCTBa
76 JUIsl TPEXTPAaHHBIX YIIIOB. Teopema bubnnoreka [JOK
[Tudaropa, TeopemMbl KOCUHYCOB U https://m.edsoo.ru/28a6573c
CUHYCOB JIJIsl TPEXTPAHHOTO yTIJia
DneMeHTHI chepruyecKoit
77 Te€OMETPHUH: I'e0JIe3NIECKHE JINHAU bubmorexa LHOK
puH: https://m.edsoo.ru/098bedad
Ha 3emuie
73 KonTponbhas padota "Yrisl u bubmuoreka [IOK
paccrosaHus" https://m.edsoo.ru/5603e30b
79 CucremaTtun3zanus 3HaHUN bubnnoreka [JOK
"MHOrorpaHHyK 1 €ro 3J1€MEHTHI" https://m.edsoo.ru/a95f5c04
20 [Tupamuna. Buasl nupamu. bu6mmorexa [IOK

[IpaBunpHas nupamuia

https://m.edsoo.ru/7ad0020b




[Tpuszma. [Ipsimast u HaKIOHHAA

bu6mmoreka [IOK

81 npusMmsl. [IpaBunbpHas npuzma https://m.edsoo.ru/235171b3
[Ipsimoit mapannenenume
82 n;);IMoyroanLH‘/i napanngJ’IeaneL[, bubmmorexa [IOK
ky6 https://m.edsoo.ru/f47dfefd
23 Brinykiible MHOTOIpaHHUKH. bubmumoreka [IOK
Teopema Ditniepa https://m.edsoo.ru/79¢10312
Brinykiible MHOTOIpaHHUKH.
84 Teop}::vla Diinepa. I'II)paBHanme u bubmmorexa [TOK
https://m.edsoo.ru/2faadc3f
IOJIyTIPAaBUIIbHBIE MHOTOTPaHHUKHU
25 KontponbHas pabora bubnnoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/79853608
26 IlonsATHE BEKTOpA HA IIJIOCKOCTH U bubnnorexa [HJOK
B IIPOCTPAHCTBE https://m.edsoo.ru/1e053890
bubnnorexka [JOK
87 CyMMa BEKTOPOR https://m.edsogru/482d3f51
bubnnoreka [JOK
88 Pastocts BekTopos https://m.edsoI)_.Iru/2Sa6573c
89 [IpaBuiio napamenenunena bubnmorexa LIOK
https://m.edsoo.ru/098bedad
90 YMHOK€EHNE BEKTOpa Ha YHCIIO0
Pasnoxxenue Bektopa o 6azucy
91 TPEX BEKTOPOB, HE JIEXKAIINX B
OJTHOM MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE
93 Beruucnenue yrna mexuy
BEKTOPAMHM B IIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu




95 [Ipocreiimue 3aga4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1

08 O606H}€HI/I€ Y CUCTEeMaTH3aIus |
3HAHUU

99 0606HvleHHe Y CUCTEMAaTH3aIHS !
3HAHUU

100 HroroBast koHTpobHAs paboTa 1

101 Wrorosas koHTpoJIbHAsI paboTa 1

102 O606HvleHI/Ie U CUCTEMATU3ALU |
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHaTsl
1 BEKTOPA Ha IUIOCKOCTH U B 1 0 0
npocTpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe | 0 0
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Beruncinenue yria 1 0 0
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, | 0 0
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, | 0 0
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHue 1 0 0
2 JIuHeliHbIEC HEPABEHCTBA, JIMHEMHOE 1 0 0
pOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ] 0 0
IPOrpaMMHUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1 0 0
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/BI pacuéTa yria | 0 0
MEXY INIOCKOCTSMUA B MHOTOTpaHHUKAX




12

13

®dopmysa pacCTOSHUS OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14

15

16

Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust”

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAApPTHBIC MHOT'OI'PAaHHHUKH

17

18

19

CeueHust MHOTOTPAaHHUKOB: METO/
CJIEIOB

CeueHuss MHOTOIPaHHUKOB:
CTaHJAapTHBIE INIOCKOCTH, IIEPECEUCHUS
HPSIMBIX U IIJIOCKOCTEN

HapanneanHe MMpAMBIC U TINIOCKOCTH:
napajiCJIbHbIC CCUCHUS

20

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

21

22

[TapamienpHble IPSIMBIE U TUNIOCKOCTH:
YIJIbI MEXKTY CKPELMBaIOIIUMUCS
TPSIMBIMH

[leprienauKynApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAJIEH, COOOpaKEHUS 1O 100MS

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKEeHUsI TTOI00Ms

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIEH, COOOpaXKeHUsI IO 100U

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napajuieyieumne/a

3anmaun 06 yaBOEGHUU Ky0a, 0
KBaJIpatype Ky0a; 0 TPUCEKIINH yTia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB MPSAMOIA
HPU3MBI

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

onpeaenéHHoro uurerpaita. Oobpém
HaKJIOHHOMN IIPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YIJIOM

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
0o0LINM YTJIOM

CrepeoMeTpuueckue 3ajau, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI




44

45

[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
MIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

46

[Tpumenenne 00bEMOB. Brruncienue
PacCTOSHUA 10 IIIOCKOCTH

47

48

49

KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"

[MunuHaapryeckas MOBEPXHOCTb,
o0pa3yromye HUINHAPHYECKON
IIOBEPXHOCTHU

unmuaap. [psamoii KpyroBod HUIMHAD.
[Tnomane NOBEPXHOCTU LWINHAPA

50

51

Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc
Ceuenne KoHyca IIIOCKOCTHIO,
napanjelbHON IIOCKOCTH OCHOBAaHUS

52

VYceuénnslii konyc. M3o00paxkenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53

54

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

55

CrepeomMeTprUYECKHE 3314l HA
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,
MOCTPOEHUEM CEYEHUN HUINHAPA,
KOHyca




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

62

63

VYpasuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3314l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
¥ MHOTOTPaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTU BpamieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

73 onpenenéHHoro uuaterpaiga. Oobém
KOHYca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB LIMIUHAPA,
KOHyca

76 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB




78

79

80

rapa, IapoBOro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00bEMaMH MOTOOHBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJeH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[TpeoOpazoBanus nmonobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”




86

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuu 1011
KJIACCOB, CHCTEMATH3aIMs 3SHAHUMN:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee noropenue 11 nonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Ob6o6maromiee noropenue 11 nonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:




93

"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJlb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eomerpus. 10-11

KJIacChL: yuel. /i1t 0011e00pazoBaT.oprannu3aiuii: 6a30BbIi U yriryoil. ypoBHH /
[JI.C.

ArtanacsiH, B.®. byry3os, C.b. Kagomiies u ap.].- 5-e uza.-M.: IIpocsenienue,

2018;

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

N3yuenue reomerpuu B 10 — 11 kmaccax: Metoj. peKoMeH1aluu K y4eo.:
Ka.1a

yuurenst/ C.M. Caaksan, B.®. byty308B.- M.: I[Ipocsemienue, 2003; Caaksan C. M.
['eomeTpus.

[Toypounsie pazpabotku. 10—11 kmaccer : C. M. Caakss, B. @. byty3os. — M.

[Ipocsemienne, 2015;

3uB b.I'. ['eomerpus. upaktuueckue Mmatepuaisl. 10 kinacc: mocodbue ass
o011eo0pa3oBat. opranu3anuii: 6a3oBslii U yriryosa. pouu / b.I'. 3uB. — M.:
IIpocgemnienue, 2014;

3uB b.I'. 'eomeTpus. JIlmmaktuueckue Mmarepuaisl. 11 kimacc: mocodbue mis



o0meobpasoBar. opranu3anuii: 6a30Beiii u yrayosa. posau / b.I'. 3uB. — M.:
IIpocBenienue, 2014;

3agaun o reomeTpuu. 7 — 11 kiaccel: yue0. mocodue ajis oo1ieoOpa3oBar.
opranuzanuii / b.I'. 3uB, B.M. Meiinep, A.I'. baxanosckuii. — M.: [Ipocsernienue,

2018;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

VYuu.py — uHTE€paKkTUBHAs oOpa3oBaTeabHas oHyaiH-aTdopma (https://uchi.ru/)
AKnacc — uudgpoBoit 00pazoBaTeNbHBIN pecypc ISl KO
(https://www.yaklass.ru/)

OO6pazoBaTenbHBIN MOPTa AJisl HOJATOTOBKH K YK3aMEHAM
(https://ege.sdamgia.ru/)

Poccuiickas snektponnas mkona (https://resh.edu.ru/)

WNurepaktuBHas padoyas TeTpaab
(https://edu.skysmart.ru/promo/unschoolhomework)

OtkpsiThiit 6ank 3aganuii EI'D (http://os.fipi.ru/tasks/2/a) - Ctatl'pan

(https://statgrad.org/)
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