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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO OOLIETOo
oOpa3oBaHMsl, TaK KaKk 00eCIeYnBaEeT BOZMOKHOCTh U3yUEHUs AUCIUIINH €CTECTBEHHO-
HAay4YHOM HANpaBJICHHOCTH W MPEAMETOB TyMaHUTapHOro unukia. Ilockonbky
JIOTUYECKOE MBIIUIEHUE, (OPMUPYEMOE NPH H3YYEHHH OOYYAIOIIMMUCS MOHSATUHHBIX
OCHOB T'€OMETPUH, NPU J0KA3ATEIBCTBE TEOPEM M MOCTPOCHHM LIEMOYKH JIOTUYECKUX
YTBEPXKJACHUA TMpU PEIICHUM TEOMETPUUECKUX 3a/ad, YMEHUE BBIABUIATh U
ONpOBEpraTh THUIIOTE3bl HEMOCPEJACTBEHHO HCIIOJIB3YIOTCA IPU PELICHUU 3ajad
€CTECTBEHHO-HAYYHOT'O [TUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenr ocBoeHust mporpammbl ydueOHOro kypca «l'eomerpusi» Ha yrayOaéHHOM
YPOBHE — pa3BUTUE HHAMBHUIYAJIBHBIX CIHOCOOHOCTEH OOywarommxcs MpU H3yYEHUU
reOMEeTPUH, KaK COCTaBISIOLIEH NMpeaAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa
yepe3 olecrieyeHue BO3MOXHOCTH NMPUOOPETEHUS U HCIOIb30BaHUSA Oosiee TIyOOKHX
r€OMETPUYECKUX 3HAHUN U JEUCTBHMA, cCeNU(UUHBIX T€OMETPUHU, U HEOOXOIUMBIX IS
YCHEMIHOTO MPO(ECCHOHANIBHOIO 00pa30BaHMs, CBSA3aHHOIO C HCIOJIb30BAaHUEM
MAaTE€MAaTHKHU.

[IpuoputeTHbIMM  3aayaMd  Kypca TE€OMETpUHM Ha YIriIyOJEHHOM ypOBHE,
PaCHIMPSIONIMMHI U YCUIUMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHue MPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEUIINX
MaTE€MaTHYECKUX MOJENAX, IMO3BOJSIOIIMX OINKCHIBATh M HM3y4daTh Pa3HbIC SIBICHUS
OKpPYXaIoIllero MHUpa, 3HAHWE MOHATUHWHOrO amnmaparta no pasaeny «CrepeomeTpusd
y4eOHOT0 Kypca reOMETPHH;

(opMupoBaHUE yMEHHs BJaJleTh OCHOBHBIMHU IHOHATHUSMU O MPOCTPAHCTBEHHBIX
burypax M uX OCHOBHBIMU CBOICTBamMH, 3HaHHE TeopeM, (OpMyJl U yMEHHE HX
NPUMEHATh, YMEHHSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

(opMHpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEkKaAX, MOJEISAX U B PEATbBHOM MHPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(opMupoBaHHE TOHUMAaHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOEHUs
MaTeMaTUYeCKUX Teopuil, (OpMUPOBAHME TMOHUMAHUS POJM AKCUOMATUKHU TPHU
MPOBEJICHUU PACCYKICHUN;

(opMupoBaHHe YyMEHHUS BIAJETh METOJAMHU JIOKA3aTeJIbCTB U aJITOPUTMOB
pelIeHs,, YMEHUS UX MPUMEHATh, NPOBOAUTH JOKA3aTEIIbHBIE PACCYKIECHHUS B XOJ€
pElIEHUs] CTEPEOMETPUYECKUX 3aJad M 3aJad C MPaKTUYECKUM COAEP’KAHHEM,
(dbopMHUpOBaHUE MTPEICTABIECHUS O HEOOXOJUMOCTH JO0KA3aTeIbCTB MpPU OOOCHOBAHHU
MaTEeMaTUYECKUX YTBEPKICHUM M POJM aKCHUOMAaTUKU B MPOBEACHUM JIE€TyKTUBHBIX
paccyXIcHUN;



pa3BUTHE U  COBEPILICHCTBOBAHME  HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEM 00ydYarommxcsi, MO3HABATENIbHOM AaKTHUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dopmupoBanrue GYHKIHMOHAJIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM TI'E€OMETpUHU:
YMEHHUS pacrlo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CHUTyalHUAX M IPU H3YyYEHUU JAPYTHX
y4eOHBIX PEIMETOB, MPOSIBICHUS 3aBUCUMOCTEI 1 3aKOHOMEPHOCTEN, MOJICTMPOBAHHUS
peanbHBIX CHUTyallud, WCCIEJOBAaHUS TOCTPOCHHBIX MOJENEH, HWHTEepIpeTaluu
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JIMHUSIMH yueOHOTO Kypca «['eomerpusi» B 10-11
kiaccax sBisitorca: «lIpsiMple M IUIOCKOCTH B MNPOCTPAHCTBEY, «MHOrOrpaHHUKHY,
«Tema Bpamenus», «BeKTopsl M KOOPAMHATHI B IIPOCTPAHCTBE», «/IBMKEHUA B
IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMEThb OIEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMH T€OMETPUHU Ha yIiIyOJIEHHOM ypoBHe oOydenus B 10-11
KJIaccax, OTHOCHUTCA KO BCEM COJEpKaTelbHbIM JIMHUAM Y4e€OHOTrO Kypca, a
(hopMHpPOBaHHE JIOTUYECKUX YMEHUN paclpelesieTcss He TOJBKO MO COAEp:KaTeIbHbIM
JUHUSAM, HO W 1o roaaM oOyuenus. CoaepkaHue oOpa3oBaHMs, COOTBETCTBYIOILEE
IpeIMETHbIM  pe3yibTraraM  ocBoeHHs  DenepasibHOM  pabouell  MpPOrpaMMbl,
pacupenenéHHbIM M0 rojaM OoOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TMPUHIIMIUAIBHBIM  BOIpocaM  oOywaromuecss  oOpallaiuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHUW30BaTh OBJIAJICHUE T'€OMETPUYECKUMU
NOHATUSAMM W HaBbIKAMHU IOCJIEIOBAaTEIbHO M MOCTYNATeNIbHO, C COOJIIOJCHHEM
NPUHILIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HaHUS BKJIOYaTh B OOIIYyI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYaromuxcs, paclupss U yriayossas e€, oOpa3ys
MIPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBuss  jua  gauddepenHnmanud  oOy4eHHsS,  MOCTPOCHHUS
MHJUBUyaJIbHBIX 00pa30BaTeNIbHBIX MPOrpamMM, 00eCHeuuTh YriayOJIEéHHOE H3y4YeHUe
r€OMETPUH KaK COCTaBIIAIONIEH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYarOUIMXCSl K MPOAOKEHUIO M3YyYEHHUS MATEMaTUKHU C Yy4ETOM
BbIOOpa Oynymiei mnpodeccuu, obecreunBas MPEeMCTBEHHOCTh MEXIy OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzydenue yueGHoro kypca «I'eomeTpusi» Ha yriryOJIEHHOM YpOBHE OTBOJUTCS
204 gaca: B 10 xnacce — 102 ygaca (3 gaca B Hegento), B 11 kinacce — 102 gaca (3 yaca B
HEJIEITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIC NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO0. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHsS NPABWIbHBIX IPU3M, CHUMMETPUS NPaBUIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas TIJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHPA, TUPaMUIbl U KoHyca. O0BEM mmIapa M MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METObI TOCTPOECHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUsS. IIpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3NIUYHBIX CTPYKTYP, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBaXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTU4eCKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HAa IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX MNPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATh MOHSATHUSIMHU, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa u map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHUE 3aa4l HA BBIYHMCICHUE YIJIOB MEXY MPSIMBIMUA
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUCHHS KOHYCa (MapaJieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHHA U
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/layd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 https://resh.edu.ru/
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 https://resh.edu.ru/
MIPOCTPAHCTBE
Y o
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B 8 https://resh.edu.ru/
IIPOCTPAHCTBE
4 HepHeHHHIfyMpHOCTB TPAMBIX | 25 https://resh.edu.ru/
IJIOCKOCTEN B POCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 https://resh.edu.ru/
MHororpanHuku 7 https://resh.edu.ru/
BexkTops! B mpocTpaHcTBE 12 https://resh.edu.ru/
IT
3 OBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 https://resh.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanuTuyeckasi reOMEeTpHs 15 1 https://resh.edu.ru/
I1 600
2 ORTOPETIIE, ORODILEHHE 1 15 1 hitps://resh.edu.ru/
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17 https://resh.edu.ru/
4 Temna BpameHus 24 https://resh.edu.ru/
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEJ
6 JBrxeHuUs 5 1 https://resh.edu.ru/
IT , 0000
7 OBTOPEHHE, 000 meHIiIe " 17 2 https://resh.edu.ru/
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI
OcHoBHbIe NpaBuiia H300pakeHUs Ha
1 PUCYHKE IIJIOCKOCTH, ITApaUIEIbHbBIX 1 https://resh.edu.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHn: TOUKa, psMmas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUIIa U300paKEHHS Ha PUCYHKE 1 https://resh.edu.ru/
IJIOCKOCTH, NMAapaJIIEJIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
3 MEPECEKAOIINECS NPsAMAs U IIOCKOCT; 1 https://resh.edu.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHS: MepeceKkarouecs MIOCKOCTH,
4 MEPECEKAOIINECS NPsAMAs U IIOCKOCT; 1 https://resh.edu.ru/
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE 1 https://resh.edu.ru/
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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15

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH

https://resh.edu.ru/
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23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

https://resh.edu.ru/

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://resh.edu.ru/

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3ajaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

https://resh.edu.ru/

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYror npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://resh.edu.ru/

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

https://resh.edu.ru/

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA INIOCKOCTAMUA

https://resh.edu.ru/
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38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

https://resh.edu.ru/

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

https://resh.edu.ru/

https://resh.edu.ru/

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

https://resh.edu.ru/

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

https://resh.edu.ru/

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

https://resh.edu.ru/

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSAMYIO

IlepnieHqUKYISAp U HAKJIIOHHAS.

https://resh.edu.ru/

https://resh.edu.ru/
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ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49 https://resh.edu.ru/
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax httos://resh.edu.ru/
(npsimast u oOpaTHas)

51 Yros MexK1y CKpEIHBAIOLIMMACS https://resh.edu.ru/
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 ITOMOILBIO NEPIEHANKYIIIPHBIX https://resh.edu.ru/
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE https://resh.edu.ru/
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUWJIBHON MTUPAMHUJIBI C IOMOIIBIO https://resh.edu.ru/
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBUJILHON MTUPAMHJIBI C TIOMOIIBIO https://resh.edu.ru/
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO INIOCKOCTH. I1ockocTn https://resh.edu.ru/
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 HpaBI/IHLHIiIe MHOTOrpaHHUKH. Pacuér https://resh.edu.ru/
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 HpaBI/IHBHE:Ie MHOIOrpaHHUKHU. Pacuér https://resh.edu.ru/
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI: https://resh.edu.ru/
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CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

https://resh.edu.ru/

https://resh.edu.ru/

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/

65

66

67

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCICHUA

yriia MCXKIYy NpAMbIMU B MHOT'OI'paHHUKaAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO IEPIECHANKYIISPHBIX IIIIOCKOCTEN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

https://resh.edu.ru/

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO

https://resh.edu.ru/

https://resh.edu.ru/
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napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYaUAX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://resh.edu.ru/

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

78

Kontponbras padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamMuaa

https://resh.edu.ru/

https://resh.edu.ru/



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

[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1 https://resh.edu.ru/
[IpaBuiibHas mpusma

82 Hpsmor Hapam{eﬂenﬂneﬂ’ 1 https://resh.edu.ru/
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 BEIHYKJ'ILIG MHOTOrpaHHuku. Teopema 1 httos://resh.edu.ru/
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1 https://resh.edu.ru/
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B 1 httos://resh.edu.ru/
MIPOCTPAHCTBE

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

88 Pa3snocTe BekTOpOB 1 https://resh.edu.ru/

89 [TpaBwiio mapamienenuena 1 https://resh.edu.ru/

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://resh.edu.ru/
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1 https://resh.edu.ru/
IJIOCKOCTH

92 CkansipHO€ MpOU3BEICHUE 1 https://resh.edu.ru/

03 Brruncnenue yria Mexay BEKTOpaMu B 1 httos://resh.edu.ru/
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://resh.edu.ru/

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://resh.edu.ru/

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 https://resh.edu.ru/

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://resh.edu.ru/

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1 https://resh.edu.ru/
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99 O06o001IeHre U cHCTeMaTH3alus 3HAHUN 1 https://resh.edu.ru/

100 Hrorosas koHTpobHas paboTa 1

101 HroroBast kKoHTpoOIJIbHAsI paboTa 1

102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl

IToBTOpenue Temnl "KoopauHaTel BEKTOpa

1 P PA " P 1 https://resh.edu.ru/
Ha IJIOCKOCTH M B IIPOCTPAHCTBE
IToBTopenue Temnl "CkansapHoe

2 P " P 1 https://resh.edu.ru/
MIPOM3BEICHNE BEKTOPOB
IloBTOpenue Temnl "Brruncienue yria

3 P yf 1 https://resh.edu.ru/
MEXy BEKTOPaMH B IIPOCTPAHCTBE
[loBTOpenue Temnl "YpaBHEHHUE IPSMOI,

4 P . P " P 1 https://resh.edu.ru/
MPOXOASAIICH uepe3 1BE TOUKU
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 P p 1 https://resh.edu.ru/
ypaBHEHUE TIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P p 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1 https://resh.edu.ru/
JInHeliHbIC HEPAaBEHCTBRA, THHECHHOE

8 p ’ 1 https://resh.edu.ru/
MpOTrpaMMHUPOBAHUE
JIuHeliHbIC HEPABEHCTBA, JTUHEHHOE

9 p 1 https://resh.edu.ru/
MpOrpaMMHUPOBaHUE
AHanmuTuyeckne METOIBI pacuéra yria

10 ARLP 4 1 https://resh.edu.ru/
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
AHanmuTHyecKne METO Bl pacuéra yria

11 APLP 4 1 https://resh.edu.ru/
MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX

12 dopMyia pacCTOSHUSA OT TOYKH 10 1 https://resh.edu.ru/
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INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13 https://resh.edu.ru/
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH J0 https://resh.edu.ru/
IJIOCKOCTH B MPAaBUILHON MUPAMUJIE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE httos://resh.edu.ru/
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJ] CJIEI0B https://resh.edu.ru/
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, TIEPECEeYEHUs MPSAMBIX U https://resh.edu.ru/
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH: httos://resh.edu.ru/
napajuieIbHbIE CEUCHUS

20 HapajmenLHLIe l'ijIMBIe Y TJIOCKOCTH: https://resh.edu.ru/
pacy€T OTHOLICHU I
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXKTY CKPEIIMBAFOIIUMHUCS https://resh.edu.ru/
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TIJIOCKOCTH: CTaHAApTHHIE napmu httos://resh.edu.ru/
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX https://resh.edu.ru/
MePIEHIUKYISIpax

24 [lepnenquKynsipHbIE IPSAMBIEC U https://resh.edu.ru/
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IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

https://resh.edu.ru/

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

https://resh.edu.ru/

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

https://resh.edu.ru/

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

https://resh.edu.ru/

33

34

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

https://resh.edu.ru/

https://resh.edu.ru/
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BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napajuiesenume/a

35 O0BEM npsAMOit TPU3MBI https://resh.edu.ru/
CrepeoMeTpHUYECKUE 3a1a4M, CBI3aHHBIE C

36 p p . A N https://resh.edu.ru/
BBIYMCIICHHEM 00BEMOB TIPSMOM TIPU3MBI
IIpuknannbie 3a1a4u, CBI3aHHbBIE C

37 p . A le https://resh.edu.ru/
00BEMOM TIPSIMOH PU3MBI
Brruncinenue 00bEMOB TEN ¢ IOMOILBIO

38 ornpenenéHHoro uaTerpana. O0bpEm https://resh.edu.ru/
HAaKJIOHHOH IPU3MBbI
Brruncinenue 00bEMOB TEN ¢ IOMOILBIO

39 onpeaenéHHoro uurerpana. Oobém https://resh.edu.ru/
MTUPaAMU/IBI
dopmyna 00péma mupamuabl. OTHOILIEHHE

40 PMY paMui https://resh.edu.ru/
00BEMOB MUPAMUJI C OOIIUM YTIIOM
dopmyna 00péma mupamMuabl. OTHOILIEHHE

41 PMY p a https://resh.edu.ru/
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
CrepeoMeTpHUUECKUE 3a4aUl, CBI3aHHEIC C

42 p p . a https://resh.edu.ru/
00BEMaMK HAKJIIOHHOW TIPU3MBI
CrepeoMeTpHUUECKHUE 3a4a4l, CBSI3aHHEIE C

43 p P a https://resh.edu.ru/
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN https://resh.edu.ru/
MIPU3MBI
ITpuxnagaele 3agaun mo teMe "OO0BEMBI

45 p " A a . https://resh.edu.ru/
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
I[Ipumenenne 006EMOB. Brruncienne

46 p https://resh.edu.ru/

pacCTodHuA A0 IMIIOCKOCTU
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KonTponbras padota "O0béM

47 |
MHOT'OTPaHHHUKA
I_II/IJII/IHI[pI/I‘IeCKaSI HOBerHOCTB,

48 o0pa3yroIne UIHHIPHIECKON https://resh.edu.ru/
IIOBEPXHOCTH

nnuHap. IpssMol kpyroBoH MUIHHIP.

49 1 Ap- 1P pyr H AP https://resh.edu.ru/
[Tnomaae MOBEPXHOCTH UTUHIPA
Konnueckas moBepxHOCTh, 00pa3 ne

50 . P pasyIot https://resh.edu.ru/
KOHUYecKoii moBepxHocTu. Konyc
CeueHne KOHYCa IJIOCKOCTBIO,

51 }U’ https://resh.edu.ru/
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS
VYceuénuslii konyc. M300paxkenne

52 y p https://resh.edu.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomiaas 60KOBOI MOBEPXHOCTH U

53 B VJI p https://resh.edu.ru/
MIOJIHOM MMOBEPXHOCTH KOHYCa
ITnomiaas 60KOBOI MMOBEPXHOCTH U

54 B VJI p https://resh.edu.ru/
TMTOJTHOM IMTOBEPXHOCTH KOHYCA
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://resh.edu.ru/
MOCTPOEHUEM CEUCHUM WJINH]IPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE, https://resh.edu.ru/
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
H HNKJIAJIHBIC 3a/1a41, CBJI3aHHBIC C

57 P A AT, https://resh.edu.ru/
LIUJIAHAPOM
[Ipuxnagaele 3a0a4, CBSI3aHHBIE C

58 p A a https://resh.edu.ru/
LIUJIAHAPOM

59 Cdepa u map https://resh.edu.ru/
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60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

https://resh.edu.ru/

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

https://resh.edu.ru/

62

63

VYpasuenue cepsl. [Lnomanp chepsl u e€
yacTen

Cummetpus cdepsl U mapa

https://resh.edu.ru/

https://resh.edu.ru/

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

https://resh.edu.ru/

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

https://resh.edu.ru/

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

https://resh.edu.ru/

https://resh.edu.ru/

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

https://resh.edu.ru/

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/

https://resh.edu.ru/
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71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

https://resh.edu.ru/

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

https://resh.edu.ru/

https://resh.edu.ru/

83

[IpeobpazoBanus momxoowus. [Ipsmas u
cdepa Diinepa

https://resh.edu.ru/

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

https://resh.edu.ru/

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH
B ITpocTpaHcTBE"

https://resh.edu.ru/

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

https://resh.edu.ru/

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11

https://resh.edu.ru/
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KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

https://resh.edu.ru/

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Ob6o06muaromiee noropenue 11 noHsATU 1
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

WroroBas koHTpoJsibHas paboTa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

95

96

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

https://resh.edu.ru/
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97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pPOJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://resh.edu.ru/

https://resh.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpus, 11 xkimacc/ Mep3isk A.l'., Homuposckuii JI.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
otBeTcTBEHHOCTHIO U3narenbckuil neHTp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOrO aHAJIN3a, FEOMETPHSL.
['eometpus, 10-11 knaccrl/ [loropenos A.B., AkiironepHoe 00111€CTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
['eomerpus. 10-11 kmaccel. Meroandeckoe nocodue. YriryOJIeHHbIH YPOBEHbD -

byuxko E.B., Mep3msik A.I'. u np.

Mepsnsik A.I'. u np. - COOpHUK 3a/1a4 ¥ 3aJJaHUM JJI1 TEMAaTUYECKOTrO

OLIEHUBaHMs 10 reomerpun, 10-11 kit

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.problems.ru/



https://uchi.ru/

https://mathnet.spb.ru/ege.htm
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