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HHOACHUTEJIBHASA 3AIIMCKA

I'eometpus siBisieTCsT OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro 0O0IIero o0pa3oBaHM, TaK
Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4YCHHUS AUCIUIUINH €CTECTBEHHO-HAYYHOW HANPABJICHHOCTH H
MPEeIMETOB I'YMaHUTApPHOTO LUKJIA. [I0CKONBKY JIOTHYeCKOe MBIIUIEHHE, (POpPMHUpYEeMOe MPH H3yYCHHU
00y4aromuMHUCs TOHSATHHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIBCTBE TEOPEM M TMOCTPOCHUU IIETIOYKU
JIOTUYECKUX YTBEP)KJIECHUM NpU PELIEHUH TeOMETPUUYECKUX 3a/ad, YMEHHE BbIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IPU PELIEHUH 337ad €CTECTBEHHO-HAyyHOro IHMKIA, B
9aCTHOCTH (PU3UYECKUX 3aj1ad.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriyOia€HHOM ypOBHE — Pa3BUTHE
MHIUBUAYAJIBHBIX CIOCOOHOCTEN 00yUaromMXcsl IPU U3Y4EHUH F€OMETPHUH, KaK COCTaBIISIOIIEH
npeaMeTHo# obnactu «MatemaTika 1 HHQOpMaTHKa» dyepe3 oOecreueHne BO3MOKHOCTH TPUOOPETEHHS
U UCHOJb30BaHUs Oosiee TITyOOKUX T€OMETPUUECKUX 3HAHUHM U JeMCTBUM, CeU(pUYHBIX T€OMETPUH, U
HE0OXO0IMMBIX JJIsl YCHEIIHOTO MPOo(hecCuoHaIbHOr0 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM
MaTeMAaTUKU.

[IpyopuTeTHBIMU 3aJauaMy Kypca TE€OMETPUU Ha YIUIYOJEHHOM YpPOBHE, PACHIMPSAIONIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpeJCTaBICHUs] O T€OMETpPUM KakK 4YacTH MHPOBOM KyJabTyphl U (OpMUPOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(hopMHpOBaHHE IPEJCTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIITNX
MaTeMaTHYEeCKUX MOJENSAX, MO3BOJSIONINX OMUCHIBATH M U3y4daTh Pa3HbIE SIBICHUS OKPY)KAIOIIEro MHUpA,
3HaHUe NMOHATUHHOIO anmnapara 1o pasjeny «CtepeoMeTpusd» yueOHOro Kypca reoMeTpuu;

(dbopMUpoBaHHE YMEHHS BJaJleTh OCHOBHBIMM MOHSATHSIMHU O MPOCTPAHCTBEHHBIX (Urypax u

UX OCHOBHBIMHU CBOMCTBaMH, 3HaHUE TeOpeM, (POPMYIl U yMEHUE UX IPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOIUTh HECTaHIAPTHBIE CLIOCOOBI peLlIeHU 3aaY;

(dopMupOBaHME YMEHHUS pACHO3HABaTh Ha YEPTEXKaX, MOAEISIX U B pPEaIbHOM MHpE

MHOTOTPAaHHUKA W Teja BpallleHUs, KOHCTPYHPOBaTb TI'COMETPUYECKHUE MOJCIH;

(GbopMupoBaHHE NIOHUMAHUS BO3MOXXHOCTH aKCHOMaTHYECKOTO OCTPOCHHUS

MaTeMAaTU4YECKUX TEOpHUi, (OPMHPOBAHME TOHUMAHHUS POJIM AKCHOMATHKH IPU IPOBEAECHUU
paccyXAeHU;

(dbopMupoBaHHE YMEHHs BIIaJETh METOJAMH JO0KA3aTEeJIbCTB U aITOPUTMOB pEIIECHUS, YMEHHs HX
IIPUMEHSTH, IPOBOJAUTH JOKA3aTENIbHBIE PACCYXKACHHS B XO/I€ PEILIEHUS CTEPEOMETPUYECKUX 3a1a4 U
3aJay ¢ MPAKTUYECKUM CoJeprkaHueM, (popMupoBaHHE MPEICTABICHHUS O HEOOXOIMMOCTH JOKa3aTelbCTB
1Ip1 00OCHOBaHMU MaTEMaTHUYECKUX YTBEPXKAECHUI U POJIM aKCHOMATUKHU B MPOBEJICHUU AE€TYKTUBHBIX
paccyXIaeHUi;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEJIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
[I0O3HABATEIbHOM AKTUBHOCTH, MCCIENOBATEIbCKMX YMEHMM, KPUTUYHOCTU MBIIUICHUS, HHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBaHue QYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON F€OMETPUHU: YMEHHUS PAaCIO3HABATh
IPOSIBICHUS TEOMETPUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTYaLUsAX U IPU U3YYEHUU APYrUX Y4eOHBIX IIPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEAIbHBIX CUTYyaluld, HCCIEIOBAHUS IIOCTPOCHHBIX MOJEIEH,
MHTEPIPETALINY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIEp)KATEIbHBIMU JIMHUSIMH yyeOHoro kypca «I'eomerpusi» B 10-11 kiaccax
ABIAIOTCS: «lIpsIMBbIE M TUIOCKOCTH B IIPOCTpaHCTBE», « MHOrorpaHHukn», «Tenna BpameHus», «Bekropsl
U KOOPJHMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TpebGoBaHME «YMETh OINEPUPOBATH TMOHATUAMUIY,
peleBaHTHBIMM T'€OMETPUM Ha YriayOonéHHoOM ypoBHe oOydeHus B 10—11 kiaccaX, OTHOCHTCS KO BCEM
coJiepKaTeIbHbIM JIMHUAM Y4eOHOTO Kypca, a (OpMHPOBAHUE JIOTUYECKUX YMEHHMH pacrpeniensercss He
TOJIBKO MO COJEpKaTelbHbIM JHMHUSAM, HO W 1o rogaMm oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIleE IPEIMETHBIM pe3yibTataM ocBoeHus @DenepanbHOil  pabouell  Mporpammsl,
pacrpesieIEHHBIM 10 ToJaM OO0y4eHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLIMIHAIBHBIM BOIIpOcaM oOyuarommecs: 00pariaiiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh



OBJIQJICHUE TEOMETPUUYCCKUMU TIOHSATHUSAMU M HaBbIKAMHM TIOCJIEIOBATEIbHO M IMOCTYIMATEIbHO, C
coONIofIcHHEeM TMPUHIMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYAaTh B OONIYI0 CHCTEMY
TEOMETPUYECKUX TMPEJICTABICHUN OOYJarOIUXCs, pacmupsisi W yrooyonss e€, oOpasys MpodyHbIe
MHOYECTBEHHBIE CBSI3U.

[lepexoa K U3y4EHHIO TEOMETPUH Ha YTIyOJIEHHOM ypOBHE MO3BOJISIET:

co3math  ycioBua il auddepeHnuanuu  00ydeHUs, IOCTPOCHUS  HMHJIUBHAYAIbHBIX
00pa3oBaTeNbHBIX TPOTpaMM, 00ECHeunTh YIrIIyOJIEHHOE H3YyYeHHE TE€OMETPUM KaK COCTaBIISIFOIICH
yaeOHOTO mpeamera «MareMaTukay;

MOJITOTOBUTH 00YYAIONIUXCS K MPOJOJKEHUIO U3yUeHUs MaTeMaTHKU ¢ YYETOM BbIOOpa Oymyiei
npogeccun, odecreunBas MPEEeMCTBEHHOCTh MKy 00IUM U PO ecCHOHATBHBIM 00pa30BaHUEM.

Ha nsyuenue yueGHOro Kypca «l'eomerpusi» Ha yriyonéHHoMm ypoBHe oTBoautTcs 204 gaca: B 10
kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEZIEIIO).

COJAEP/KAHUE OBYUEHMUSA
10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSTHSI cTepeoMeTpuu. Touka, MpsiMasi, IJIOCKOCTb, HpocTpaHcTBO. lloHsTHe 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosiokeHue TpsSMBIX B HPOCTPAHCTBE: IepeceKaroluecs, MapaielbHble U
cKpemuBamomuecs mpsmble. [lpusHaku ckpemumBaromuxcs nOpsMbIX. [lapamiensHOCTh HPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapayljiesibHbIE MPsIMbIE B MIPOCTPAHCTBE, MAPAJICIIbHOCTh TPEX MPSIMBIX,
HapajyieNIbHOCTh NMPSIMOM U IUIOCKOCTH. [lapannenbHoe M IEHTpallbHOE NMPOEKTUPOBAHME, N300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBA MapauICIbHOTO MpoeKTUpoBaHus. M3o0paxkeHue ¢uryp B mapajiieqbHON
IIPOCKIMH. YTIBl C COHANPAaBJICHHBIMM CTOPOHAMM, YroJ MEXAYy MpsSMBIMH B IIPOCTPAHCTBE.
[TapannensbHOCTh IUIOCKOCTEH: TMapaulebHbIE IUIOCKOCTH, CBOMCTBA MapaJUICIbHBIX TJIOCKOCTEH.
[IpocTeiimme MpocTpaHCTBEHHbIE (DUIYpbl HAa IUIOCKOCTU: TETpa’Jp, NapajuiesenuIne]l, MOCTPOCHUE
CCUCHUM.

[lepneHIUKYIApHOCTh MNPSAMOM M IUIOCKOCTU: NEPIECHIUKYJSPHBIE IpsIMbIE B IPOCTPAHCTBE,
IIpsIMBIE MAapaJUIENbHbIE U NEPIEHANKYISPHBIE K INIOCKOCTH, NPU3HAK MEPIEHAUKYISIPHOCTH IPSIMOU U
IUIOCKOCTH, TEOpeMa O IMPAMOM HNEPHEHIUKYIIPHOW IUIOCKOCTH. OpTOrOHAIbHOE NPOCKTUPOBAHUE.
[lepneHuKyIAp M HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHME OT MPSMOU [0
IUIOCKOCTH, TpoeKuuss GUrypsl Ha IUIOCKOCTh. llepneHIuKyaspHOCTh IUIOCKOCTEH: INpHU3HAK
NIEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX neprneHanKysapax.

VYTIibl B IPOCTPAHCTBE: YroJl MEXIY NPSAMON U IUIOCKOCTBIO, ABYTPAHHBIM YroJl, TMHEWHBIN yroJi
JIBYTPaHHOIO yria. TpéxrpaHHbli U MHOrorpaHssle yripl. CBOMCTBa IUIOCKHX YIVIOB MHOTOIPAHHOTO
yria. CBOMCTBA IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl KOCHHYCOB U CUHYCOB VIS
TPEXTPAHHOTO YTJIa.

MHOrorpaHHuKH

Bunael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHas npusma, mnpsMas u
HaKJIOHHas MpHU3MbI, OOKOBas M TNOJHAas MOBEPXHOCTb MNpu3Mbl. [lapamnenenunen, npsiMOYyrojbHbBIN
napajuleJienunes; U ero cpoiictBa. Kparwailline nyTM Ha NOBEpPXHOCTM MHOrOTpaHHHMKa. Teopema
Oinepa. IIpoctpanctBenHas Teopema [lucdaropa. Ilupamuna: n-yrospHas nupamuia, OpaBUIbHAsS U
yceu€HHass nupamuibl. CBolicTBa péOep M OOKOBBIX T'paHeW MNpaBWIBHOW mHpaMujbl. [IpaBUibHBIE
MHOTOTPAaHHUKU: NPaBWIbHASA NPU3Ma U IIPaBWJIbHAS MUPAMUAQ, NIpaBUIIbHAS TPEYrOJbHAs NUpaMuia U
NpaBUIBHBIN TeTpasdap, kyO. IlpeacraBieHue o MpaBMIIBHBIX MHOTOTPAaHHUKAX: OKTad/p, MOJEKa’ap U
HKOCaIp.

Bbluncienue 21€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrasl. Ilmomans OGokoBoi
MOBEPXHOCTH W TOJHON MOBEPXHOCTH NPSMOM MpPHU3MBI, IUIOLIa/Jb OCHOBAaHWN, TeopeMa o OOKOBOI
MOBEPXHOCTU TMpsiIMOM mpu3Mbl. [Inomans OOKOBOW IMOBEPXHOCTHM M TOBEPXHOCTU MPABUIIBHOM
MMpaMH/Ibl, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMU/IbI.



CI/IMMeTpI/ISI B IIPOCTPAaHCTBE. DeMEeHThI CUMMCTPHUH IIPABUJIBHBIX MHOI'OI'PAaHHUKOB. CI/IMMeTpI/ISI B
MpaBHJIbHOM MHOI'OI'paHHUKC: CHMMCETpUA MHNapaJuICICuIicaa, CHMMCETPUA MNPABUIIBHBIX IIPU3M,
CUMMCTPUIA HpaBHHBHOﬁ nupaMuabl.

BexTopbl M KOOPAMHATHI B NPOCTPAHCTBE

[loHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJICBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPAa, BEKTOPBI
KOJIJIMHCAPHBIC, COHAIIPABJICHHBIC W ITPOTHUBOIIOJIOKHO HAITPABJICHHBIC BCKTOPLI. PaBencTBo BCKTOPOB.
I[eflCTBHﬂ C BCKTOpPaMM: CJIOKCHUC U BbIUYMTAHHWC BCKTOPOB, CyMMa HCCKOJIBKUX BCKTOPOB, YMHOXKCHHUC
BeKTOpa Ha uncio. CBolicTBa cia0keHHUsI BEeKTOpoB. CBONCTBAa yMHOXKEHUsI BeKTOpa Ha yucio. [lonsTtue
KOMILIaHapHble BeKTOpbl. [Ipu3Hak komIulaHapHocTH TpEX BekTOopoB. [IpaBmio mnapamnenenunena.
Teopema 0 pas3nokeHUH BEKTOpa MO TPEM HEKOMIUIAHApHbIM BeKTopaM. lIpsMoyronpHas cucrema
KOoOpAuHAaT B IPOCTPAaHCTBC. KOOleI/IHaTBI BCKTOpAa. CBsi3b MCXKIAY KOOpAuHaTaMu BCKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MeXay Bekropamu. CKalsipHOE MTPOU3BEIEHNE BEKTOPOB.

11 KJIACC
Tena Bpamenust

TloustTus: MUJIMHAPHUYICCKAsa MOBECPXHOCTb, KOHNYECKAsd IMOBEPXHOCTD, C(bepnqea(as{ IOBCPXHOCTD,
obOpasyromue mnoBepxHocTed. Tenma BpalieHus: HWIMHIP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, mmap.
B3aumHoe pacnosioskeHue cdeprsl M IUIOCKOCTH, KacareibHasl IJIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa u koHyca. CummeTpusi chepsl U mapa.

O6béM. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe MPSIMOYTrOJIBHOTO
napajuienenunena u cieAactsus u3 He€. OObEM NpsSIMON M HAKIIOHHOW MPU3MBbI, IUJIUHAPA, MUPaAMUJIbI U
KoHyca. OO0BEM 11apa U MapoBOr0 CErMEHTA.

KOM6I/IHaHI/II/I TCJI Bpalml€HUSA W MHOI'OTPpaHHHUKOB. HpmMa, BIIMCaHHad B LUWJIHWHAP, OIMMCAaHHAA
okoJyio nmiuHapa. Ilepecedenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepbl MIOCKOCTHIO.
[TonsiTHE MHOTOrpaHHUKA, OMHMCAHHOTO OKOJO cdepbl, cephl, BIUCAHHON B MHOTOIPAHHHUK I TEJO
BpaIlleHHSL.

[Imomane TNOBEPXHOCTH LMIWHIpA, KOHyca, miomanb chepel u e€ dyacteil. [lomobue B
npocTtpancTtBe. OTHOmIEHHE O00BEMOB, IUIONMIAEH MOBEpXHOCTEH MOMOOHBIX ¢uryp. IIpeobpasoanue
noao6usi, romoTeTHs. Pemenne 3a1a4 Ha MIOCKOCTH C UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOI0B.

[TocTpoeHne cedeHHiI MHOTOTPAHHMKOB M TEJ BpAallleHUs: CEYEHMs LWIMHIApa (MapajulebHO U
MEPIEeHIUKYIIAPHO OCH), CEUeHUs] KOHyca (MapajielbHble OCHOBAHUIO U MPOXOJISIINE Yepe3 BEPIIUHY),
CeUeHHUs Ilapa, METOJbl MOCTPOCHUSI CEUCHMI: METOJ CJIe0B, METOJl BHYTPEHHErO MPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEeKYIIeH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpanctBe. Omepanuu HaJg BeKTOpaMu. BekTopHOe YMHOMXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOTO YMHOXeHUs. [IpsmMoyronbHas cuctemMa KOOpauHaT B mpocTpancTBe. KoopauHatel
BekTopa. Pasnokenume Bekropa mo 0Oasucy. KoopaumHATHO-BEKTOPHBIH METOJ TMpPU  PEIICHUU
reOMETPHUYECKUX 3a/1a4.

JBu:KkeHMsI B IPOCTPAHCTBE

JBuxenuss mpocTtpanctBa. OtoOpaxkeHus. JIBwkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
IOBUKEHUH. Buapl [IBWKEHUI: MapasieNbHblil MepeHoC, LEeHTpalbHas CHUMMETPHS, 3epKajbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMmoil. [IpeoOpazoBanus nmomobus. [Ipsmas u chepa Ditnepa.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSI

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpazknaHcKoe BOCIHTAHHE:

cOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU OOYYAIOIIEroCss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHHCKOro OOIECTBA, MPEACTABICHHE O MaTeMaTHYSCKUX OCHOBaX (YHKIIMOHHPOBAHHMS
Pa3UYHBIX CTPYKTYp, SBJICHHM, MPOIEAYp TIPakIaHCKOTO o0miecTBa (BBIOOPHI, OMPOCHI U IPYroe),
yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C HX (YHKIUSIMH H
Ha3HAYEHUEM;



2) IaTPHOTHYECKOE BOCIIUTAHNE:

C(OPMHUPOBAHHOCTh POCCHICKONW TIpaXIAHCKOW MIACHTUYHOCTH, YBKEHHS K TMPOLUUIOMY U
HACTOSLIEMY POCCHUMCKOM MATeMaTUK{, LIEHHOCTHOE OTHOIIEHHE K JOCTHIXKEHUSAM POCCUHCKHUX
MAaT€MAaTUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJIbI, MCIOJB30BaHUE 3TUX JOCTWKECHHMM B APYruUx
HayKax, TEXHOJOTHUSX, cpepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapojaa, CPOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, 3TUYECKOTO IMOBEJCHMS, CBSI3aHHOIO C IPAKTHUYECKUM MPUMEHEHMEM INOCTHKEHUH HayKu U
JEeSITEIbHOCTHIO Y4EHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILEro;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas OSCTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKJIeH!I, BOCHPUUMUYUBOCTh K MaTEMaTHUECKUM acleKTaM pa3iInyHbIX
BHJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKHWE 3HAaHUS B HHTEpecax 3J0pOBOIO H
Oe3omacHOro 0o0pasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBbIO (30pOBOE NUTAaHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUM M OTIbIXa, PEryispHas (U3nyecKas aKTHUBHOCTb), (husnueckoe
COBEPIICHCTBOBAHUE MPH 3aHIATUSX CIIOPTUBHO-03J0POBUTENLHON 1€ TEIBHOCTHIO;

6) Tpy/0BO€ BOCIIUTAHUE:

FOTOBHOCTh K TpPYyIy, OCO3HaHME IEHHOCTH TPYIOJIO0US, HMHTEpPEC K pa3iuuHbIM cdepam
npodeccuoHaIbHOM AeATEeIbHOCTH, CBA3aHHBIM C MATEMATUKOHN U €€ MPUIIOKEHUSIMH, YMEHHE COBEPILATh
OCO3HAHHBIM BBIOOpP Oynymeld mnpodeccun W pealn30BBIBAaTH COOCTBEHHBIE KU3HCHHBIC IIIAHBI,
TOTOBHOCTbh U CIIOCOOHOCTh K MaTeMaTHYecKOMYy OOpa30BaHMIO M CaMOOOpa30BaHUIO HA IMPOTKEHUU
BCEH XM3HHU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHMHM IPAKTHUYECKHUX 3alad MATEMaTUYECKOU
HaIpPaBJICHHOCTH;

7) 9K0JIOTHYeCKOoe BOCIUTAHHE:

C(OPMHPOBAHHOCTb 3KOJIOTMUYECKON KYIbTYphl, IOHUMAHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHHWE IVIOOANIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIeM, OPUEHTAlUA Ha NMPUMEHEHHEe MaTeMAaTUYeCKUX 3HAHUN IJIs PEIIeHus 3a71ad B
001acTH OKpY’Karollel cpesbl, INIAHUPOBAHUE MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX IOCIEICTBUH UL
OKPY’KAIOILLIEN CPEJIBI;

8) HeHHOCTH HAYYHOI'0 O3HAHMSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOLIECTBEHHOW INPAaKTUKM, IOHMMAaHME MAaTeMaTHYeCKOW HaykKu Kak cdepbl Uel0OBEYeCKOM
JESTEIBHOCTH, ITANOB €€ pa3BUTUSA M 3HAYUMOCTH JUI1 Pa3BUTUS LIMBWIM3ALKHU, OBIAJACHUE SI3BIKOM
MaTeMaTUKU U MATEMaTU4YECKOW KyJbTYpOH Kak CPEICTBOM IIO3HAHUS MHUPA, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYK0O M HCCIENOBATEIbCKYKD  JAEATEIbHOCTh  HMHAMBMIYaJbHO W B TIpYyIMIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE y4eOHbIe 1eliCTBUA

ba3oBble Jornvyeckue 1eMCTBUS:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEeMaTUYECKUX 00BEKTOB, TOHSATHUH,
OTHOIICHU MEX Ty TOHATUSIMHU, GOPMYIHUPOBATH ONPEACTICHHUS MOHATH, yCTaHABIUBATH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIIUU, OCHOBAHUS ISl 000O0IIEHHS U CPAaBHEHHSI, KpUTEPUU TIPOBOAUMOTO aHAIIN3a;

BOCIIPUHUMATh, OPMYITHPOBATEH U TPEOOPA30OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OoTpUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTUBOpEUHs B (pakTax, TaHHBIX,
HaOIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUN;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3aKIOUYEHUI 110 aHAJIOTUH;



IIPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN (IIPsIMbIE HOT
MPOTHBHOTO), BBICTPAUBATh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COGCTBCHHLIC CYXXACHUA U BBIBOBI,

BBEIOMpATh CIMOCOO perieHus y4eOHOW 3ajaun (CpaBHUBATh HECKOJIHKO BAPUAHTOB pELICHUS,
BbIOMpATh HanOoJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIBHO BBIJECICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibCcKue 1eiicCTBUS:

HCII0JIb30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA MHCTPYMEHT IO03HaHUs, (OpMyJIupoBaTh
BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, TPOOJIEMY, YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH
THIIOTE3Y, apI'YMEHTUPOBATh CBOIO ITO3ULINIO, MHEHHUE,

MPOBOJIUTh CAMOCTOSATEIFHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEIOBAHUE IO YCTaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOT0 OOBEKTa, SBJICHHS, IPOIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMU, SIBICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENbHO (hopmMyaupoBaTh OOOOIIEHWS ¥ BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaONIOACHUS, MCCIEIOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh TMIOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB U
0000I11eHHI;

IMPOTrHO3UPOBATHL BO3MOXXHOC pPAa3BUTUC MNPOLCCCA, a4 TAKKC BBIABUIaTb IMPCAINOJIOKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIOBUAX.

PabGora ¢ undpopmanueii:

BBISABJIATH Jle(i)I/IIII/ITI)I I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJi1 OTBE€TA HAa BOIIPOC U IJIA PCHICHUA
3a/1a4u;

BBI6I/IpaTI) I/IH(l)OpMaHI/IIO N3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO PAa3INYHBIX BUJIOB U (hOPM NpecTaBICHUS;

CTPYKTYPHUPOBaTh HH(MOPMAITHIO, TTPEICTABIATH €€ B Pa3IMYHBIX (pOpMax, HILTIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAAEKHOCTh HH(POPMAIIUU 110 CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM KPUTEPUSM.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSAMH U LEISIMH OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI IO X0y pelIeHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJyYEHHBIN Pe3yNbTaT;

B X0JIe 00CYXJIeHUS 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIa€MO TeMBbI, TPOOJIEMBbI, pelaeMoit
3aJlauM, BHICKA3bIBAaTh UJI€U, HAIIEJICHHBIE HA TIOMCK PEIICHHUS, COTIOCTABISATh CBOU CYXICHUS C
CYXJCHUSAMHU JPYTUX YYACTHUKOB JMAora, oOHapyKUBaTh pa3jindne U CXOJCTBO MO3UIIHL, B
KOppeKTHOH (opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MIPEJICTaBIIATh PE3yAbTaThl PELICHUS 3a]]au, SKCIIEPUMEHTA, UCCIIeI0OBAHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHHS ¢ YYETOM 3a/1a4 MIPE3EHTAIIMN U 0COOEHHOCTEH
ayJUTOPHUH.

PeryisiTuBHbIE YHMBepcaJIbHbIe YueOHbIe elicTBUS

Camoopranuszanus:

COCTaBIIATH TUIaH, AITOPUTM PEIICHUs 3a/lauM, BHIOUpATh CIOCOO pelieHus: ¢ y4€TOM HUMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOI MH(OpMAIIHIH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHbBIH HHTEJUIEKT:

BIIaIETh HaBBIKAMU MO3HABATENBHOM pedekcuu Kak 0CO3HaHMS COBEPIIAEMBIX ACUCTBUN U
MBICIIUTEIBHBIX MTPOIIECCOB, MX PE3YABTATOB, BIAJETh CIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHrus MaTeMaTHYeCKOM 3a1auu;

NpEeABUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPHU PEILICHUHU 33/1a4l, BHOCUTh KOPPEKTUBHI B
JESATETHbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HAWICHHBIX OITUOOK, BBISIBJICHHBIX
TPYAHOCTEH;



OILICHUBATh COOTBETCTBUE PE3yJIbTATa IENU U YCIOBHUAM, OOBSICHATH PUYNHBI JOCTHKCHUS WIN
HEIOCTHKEHHS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY NIPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITETbHOCTD:

MIOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHON U MHIAMBUAYAJIbHONU PaOOTHI IPH peIICHUH
y4eOHBIX 3a/1a4, TPUHUMAThH LIEJIb COBMECTHOM JIeSTENbHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHON
paboThI, pactpenesaTh BUAbI paboT, JOrOBapUBaTHCS, 00CYXKAaTh MPOLIECC U PE3yIbTaT paboTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBATh B TPYIIIOBBIX opMax paboThl (00CYkIeHUsI, 0OMEH MHEHUM, «MO3TOBBIC IITYPMBI» U
WHBIE), BBITIOJHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMHU
KOMaH/Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA IPOIYKT IO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHHKAMH B3aHMO/ICHCTBHSL.

MNPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiacca oOyJaromuics HayquTCs:

° CBO60)IHO ONICpUpOBaTh OCHOBHBIMHU MMOHATHAMHA CTECPCOMETPUHN ITPU PCUHICHUH 3a1a4 1
IMPOBCACHNUH MATCMATUYICCKHUX paccymneHHI‘/'I;

o [IPUMCHATH AKCUOMBI CTEPCOMETPUHN U CIICACTBUSA U3 HUX IMPU PCIICHUU I'COMCTPUYCCKUX 3a/1a4;

e KJTacCU(DUIIMPOBATH B3aMMHOE PACIIOJIOKEHHE TIPSMBIX B IIPOCTPAHCTRBE, ITIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

° CBO60,HHO OIICpUPOBATh MOHATUAMH, CBA3AHHBIMU C YI'JIaMH B IIPOCTPAHCTBE: MCKY ITPAMBIMUA B
IIPOCTPAHCTBE, MEKy IPSIMOU U IJIIOCKOCTBIO;

. CBO60,HHO OIICPpUPOBATH MOHATUAMU, CBA3aHHLBIMHU C MHOT'OI'PpAaHHHUKAaMU ;

e CBOOOIHO pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHUKOB (IIpU3Ma, MUpaMua,
MPSIMOYTOJIBHBIN MapajuiesienuIe, Ky0);

e KJTaCCU(UIIMPOBATh MHOTOT'PAHHUKH, BEIOMPAst OCHOBAHUS JUTsI KJIacCH(DUKAIIHH,

e CBOOOIHO OTIEPUPOBATH OHSATHIMH, CBSI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB TIOCKOCTBIO;

e BBITIOJTHATH NapaIJIeNIbHOE, IEHTPAITBHOE U OPTOTOHAIBHOE ITPOSKTUPOBaHKUE PUTYD HA
TUTOCKOCTD, BBITIONHATH N300paXkeHust (pUryp Ha IMIIOCKOCTH;

e CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB PAa3JINYHBIMH METO/IaMH, BHITIOJHATH (BBIHOCHBIC) IIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y;

e BBIYHCIISTH TUIONIA/IN TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (ITPH3Ma, IIUPAMHU/IA), TEOMETPUICCKUX
TeJN C IPUMEHEHUEM (GopMyIT;

e CBOOOIHO OTIEPUPOBATh MOHATUSIMH: CHMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPHI;

e CBOOOIHO OTIEPUPOBATh OHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B
MIPOCTPAHCTBE;

e BBITIOJHSATD JCHCTBUS HaJl BEKTOPAMHU;

e peIIaTh 3aJIa4M Ha JJ0Ka3aTeIbCTBO MATEMAaTUUYECKUX OTHOIICHUI U HAXOXKJICHUE
TCOMETPUYCCKUX BEIIMYHMH, TIPUMEHSS U3BECTHBIC METO/IbI IPH PEIICHUN MaTEMATHYECKHX 3a/1a4
MOBBIIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

e PUMEHSTH MPOCTEHUIITNE TPOTPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKIX 3a/1a4;

e U3BJIEKATh, IPEOOPA30BHIBATH M HHTEPIPETUPOBATH HHPOPMAIIHIO O POCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

e PUMEHSTH TIOJTYYCHHbIE 3HAHUS Ha IPAKTHKE: CPAaBHUBATH M aHATTM3UPOBAThH peabHbIe
CUTYAIH, IPUMEHSATh U3yYCHHBIE TTOHITHS B MPOLIECCE TIOUCKA PEIICHUs MaTeMaTHUECKU
chopMynupOBaHHOHN MPOOIEMBI, MOJIETUPOBATH PEaTbHBIE CUTYAIH Ha S3bIKE T€OMETPUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJIENIN C UCTIOJIH30BAHIUEM F€OMETPHUECKUX MMOHITHI U TEOPEM, armapara aiareopsl,
pemiaTh MpaKTHYeCKHUe 3a1a4i, CBSI3aHHbBIE C HAX0K/IEHUEM TeOMETPUIECKIX BEJIMUNH;

e IMETh MPEICTaBICHH 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUN KaK COCTABHOM YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJOTUI.



K koniy 11 kiacca o0y4aromuiicss HayIuTCs:

e CBOOOHO ONIEpUPOBATh NOHATHIMH, CBSI3aHHBIMH C HMIMHAPUIECKOH, KOHMYECKON U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI IOJTyYCHHUS

e ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C T€JIAMH BPAIICHUS: [IMIMHIPOM, KOHYCOM, chepoit u
1apoM;

e pacno3HaBaTh TeJla BpalleHUs (LHUIMHIP, KOHYC, cepa U 11ap) U 0OBSICHITH CIIOCOOBI
IIOJIyYEHUS TeJl BPAIllCHUS;

e KJIACCH(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHE CHEPHI U TIOCKOCTH;

e BBIYUCIISITh BEJTMUYHUHBI 3JIEMEHTOB MHOIOI'PAHHUKOB U T€J BpallleHHsl, 00BEMBI U IIOLIAAH
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BpALICHUs], FTEOMETPUUECKUX TEJI C IPUMEHEHHEM (pOopMyII;

¢ CBOOOHO OTIEPUPOBATH NOHATHIMH, CBSI3aHHBIMH C KOMOMHAIIUSIMU TEJI BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBINA B Cepy U ONMHUCAaHHBIN 0K0JI0 ceprl, chepa, BIUcaHHAs B
MHOTOTPaHHUK WX TEJIO BpaleHUS;

e BBIYUCIISITh COOTHOILIEHUSI MEKTy TUTOIIAIIMU IOBEPXHOCTEN 1 00bEMaMu OJJOOHBIX TEN;

e 1300pakaTh U3yyaemsble (PUTYpbI, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUSI TEJ BPALLEHUS;

e U3BJIEKaTh, UHTEPIPETUPOBATH U MIPE0OPa30BbIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoOMEeTpPHUYECKUX (Urypax, MPeJICTaBICHHYIO Ha YEPTEeKaxX U PUCYHKAX;

¢ cBOOO/IHO ONIEPUPOBATh MOHSITHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHATH OTIEpallii HaJl BEKTOpaMU;

e 33/1aBaTh MJIOCKOCTh YpaBHEHHEM B JIEKapPTOBOI cUCTEME KOOPIMHAT;

e pemiaTh reOMETPUUECKUE 3a]Ia4l Ha BBIUMCIICHUE YTJI0OB MEX/1Y MPSMBIMU U TUIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSHUMN OT TOYKH J0 IJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/ia NPU PELICHUH;

* CBOOOHO ONIEpUPOBATh NOHATUAMM, CBSI3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHHIA,

* BBINIOJIHATH U300pakKeHUsI MHOTOI'PaHHUKOB U TEJ BPALLEHHsI IPH MapajuIeIbHOM MEPEHOCE,
LEHTPATBHOW CUMMETPHH, 3€PKATHHON CUMMETPHH, TIPH MTOBOPOTE BOKPYT MPSIMOH, TPeoOpa3oBaHus
oJ00us;

 CTPOUTH CEYEHUs1 MHOTOI'PAaHHUKOB U TEJI BpAIlleHHs: CEYeHUs UIMHpa (IapajljiesbHO U
NEePIEHANKYIISIPHO OCH), CEUEHHsI KOHYca (IapajlieJbHble OCHOBAHUIO M IIPOXOAIINE YePe3 BEPILIUHY),
CeueHMsI 11apa;

* HCII0JIb30BaTh METO/bI IOCTPOEHHSI CEYEHUIT: METOJ CIIEJ0B, METO/l BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH;

e IOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHUS;

e IPUMEHATh FeOMETpUYECKUe (aKThl JUIsl PELLICHHUs CTEPEOMETPUUECKUX 3aj1ay,
IIPEANOoJararIluX HECKOJIBKO IaroB peleH s, €CI YCI0BHs IPUMEHEHUS 3a1aHbl B IBHOW U HESIBHOM
hopme;

e peraTh 3a/1a4M Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U HAX0XKIEHUE
reOMETPUYECKUX BEIUYMH;

e IPUMEHATH POI'PAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NP PELICHUN
CTEpPEOMETPUYECKUX 33]1a4;

¢ IPUMEHSATH TIOTY4YECHHBIE 3HAaHUS HA IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLICHUBATH
peaJIbHbIE CUTYalluH, IPUMEHATh U3YUYEHHBIE TOHATHS, TEOPEMBI, CBOMCTBA B ITPOLIECCE IOMCKA PELIECHUS
MaTeMaTH4ecKu C(OPMYINPOBAHHON MPOOIEMBI, MOJICIMPOBATh peasIbHbIE CUTYAIlUH Ha S3bIKE
TE€OMETPHH, UCCIIEJ0BATh IOCTPOCHHBIE MOAEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MTOHATUI U TEOPEM,
anmapara ajnreOpbl, peraTh MPaKTUYeCKHEe 3aJjaul, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMEeTPHUUECKUX
BEJIMYMH;

e UMETh MPEJICTABIECHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUH KaK COCTaBHOM 4acTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUI



TEMATHUYECKOE IIJIAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3iesioB U TeM MPOrpaMMBbl KonunuecTBo yacos DnekTpoHHbIe (IU(PPOBBIE)
n/n Bcero KoHTposbHEIE TpakTuueckue | 00Pa30BaTEIbHbIE PECYPChI

padoThI paboThI

1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/

2 B3anMHOe pacnoiokeHue NpsiIMbIX B IPOCTPAHCTBE 6 1 https://resh.edu.ru/

3 [TapamienpHOCTE NPAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE 8 https://resh.edu.ru/

4 [IepneHMKYISIPHOCTD NPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE 25 https://resh.edu.ru/

5 VYTIbl U paccTOSTHUS 16 https://resh.edu.ru/

6 MHOTrOrpaHHUKH 7 https://resh.edu.ru/

7 BexTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/

8 [ToBTOpEeHME, 0600IIEHNE U CHCTeMAaTH3aIls 3HAHUH 5 2 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

11 KJIACC
No HaunmenoBanue pa3fenoB U T€M MpOrpaMMbl KonuyecTBo yacoB DneKkTpoHHbIE (ITU(POBHIC)
n/n Bcero KOHTpoNbHEIE TpakTrueckue | ©0Pa30BaTEIbHbIE PECYPChI

paboThI paboThI

1 AHaTUTHYECKask TEOMETPHS 15 1 https://resh.edu.ru/

2 [ToBTOpEeHME, 0000IIEHNE M CHCTeMaTH3allis 3HAHUH 15 1 https://resh.edu.ru/

3 O06bEM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/

4 Tena BparteHus 24 1 https://resh.edu.ru/

5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX T 9 1 https://resh.edu.ru/

6 JIBI>KEeHMS 5 1 https://resh.edu.ru/

7 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIIHS 3HAHUN 17 2 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0 https://resh.edu.ru/
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MNOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne Tema ypoxka KousmmuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndpossie
paGoTHI paGoTHI oOpa3oBaTelbHbIC
pecypcebl

1  |OcHoBHBIE TpaBMIIa N300pAKEHHUS HA PUCYHKE IJIOCKOCTH, TTApaJIeIbHBIX 1 https://resh.edu.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2  |IloHsATHS CTEpPEOMETPUU: TOUKA, TIPSAMast, TUIOCKOCTh, TPOCTPAHCTBO. 1 https://resh.edu.ru/
OcHOBHBIE TIpaBHJIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, MapajlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

3 |IloHsTHS: IEpeCcCEeKArOIINECs TUIOCKOCTH, IEPECEKAFOIINECS TPSIMast | 1 https://resh.edu.ru/
IJI0CKOCTh; TIOJYIPOCTPAHCTBO

4 |[lonsTHS: IepeceKaromrecs MI0CKOCTH, epeceKarouecs npsamas u 1 https://resh.edu.ru/
IJI0CKOCTh; TIOJYIPOCTPAHCTBO

5 |MHuororpaHHuku, n300pakeHNne MPOCTEUITNX IPOCTPAHCTBEHHBIX (Uryp, 1 https://resh.edu.ru/
HECYILECTBYIOIUX OOBEKTOB

6 |MuororpanHuku, n300pakeHNe MPOCTEUITUX TPOCTPAHCTBEHHBIX (Uryp, 1 https://resh.edu.ru/
HECYILECTBYIOIUX OOBEKTOB

7  |AKCHOMBI CTEPEOMETPHH U TIEPBHIC CIECICTBHS U3 HUX https://resh.edu.ru/

8  |AKCHOMBI CTEPEOMETPHH | MEPBHIE CICJICTBUS U3 HUX https://resh.edu.ru/

9 | AKCHOMBI CTEpEOMETPHH | TIEPBBIE CIIeCTBUS U3 HUX. CIIOCOOBI 3a1aHus https://resh.edu.ru/
IPSIMBIX U IJIOCKOCTEN B TpocTpaHcTBe. O003HAUEHHS MPSIMBIX U IUIOCKOCTEN

10 |U306paxkeHue ceueHU MUpaMubl, Kyda v MpU3Mbl, KOTOPbIE MMPOXOIAT Yepe3 1 https://resh.edu.ru/
ux pédpa. M3o0paxeHue nepeceyeHus MoJy4eHHbIX MII0CKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

11 |U306paxeHue ceueHU MUpaMubl, Kyda v MpU3Mbl, KOTOPbIE MMPOXOJAT Yepe3 1 https://resh.edu.ru/
ux pédpa. M3o0paxeHne nepeceyeHns MoJydeHHbIX MI0CKOCTEH.
PackpamBaHue NOCTPOCHHBIX C€UEHUI pa3HbIMU LIBETAMHU

12 |N3006paxkeHne ceueHui nupaMusl, Kyoa 1 MpU3Mbl, KOTOPbIE TPOXOIAT Yepes 1 https://resh.edu.ru/
ux pédpa. M3o0paxeHne nepeceyeHns MoJy4eHHBIX MI0CKOCTEH.
PackpamBaHue NOCTPOCHHBIX CEUEHUI pa3HbIMU [IBETAMHU

13 |H3006paxkeHne ceueHuit nupaMusl, Ky0a 1 MprU3Mbl, KOTOPbIE TPOXOIAT Yepes3 1 https://resh.edu.ru/

ux pédpa. M3o0paxeHne nepeceyeHns MoJydeHHBIX MII0CKOCTEH.
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Ne Tema ypoxka KoumuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndposeie
paGoTHI paGoTHI oOpa3oBaTeibHbIC
pecypcesl

PackpamnBaHue MoCTpOEHHBIX CEUEHUI pa3HbIMU LIBETAMU

14 |Meron cnenoB AJis HOCTPOEHUS CEUEHUM https://resh.edu.ru/

15 |Merox cnenoB ans noctpoeHus ceueHuil. CBoicTBa nepeceueHuil IpsMbIX U https://resh.edu.ru/
IIJIOCKOCTEN

16 |Meton cienoB [ist MOCTPOEHUs cedeHnid. CBOMCTBA NIepeceueHU PSAMBIX U 1 https://resh.edu.ru/
IIJIOCKOCTEN

17 |Iloctpoenue ceueHnuil B nupamuae, Kyoe no TpéM ToukaM Ha pédpax. Co3nanue 1 https://resh.edu.ru/
BBIHOCHBIX YEpPTEKEH U 3alKCh IIaroB MOCTPOEHUS

18 |IlocTtpoenue cedeHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3manue 1 https://resh.edu.ru/
BBIHOCHBIX YEPTEKEW U 3aIlMCh I1aroB MOCTPOEHUS

19 |Iloctpoenue cedeHuii B mupamuie, Kyoe mo Tpém toukam Ha péopax. Co3manue 1 https://resh.edu.ru/
BBIHOCHBIX YEepPTEXKeHl U 3alluCh 11aroB MOCTPOEHUS

20 |TloctpoeHue ceueHuii B mupamMue, Kyoe mo Tpém Toukam Ha péopax. Co3ganue 1 https://resh.edu.ru/
BBIHOCHBIX YEePTEXKeHl U 3alluCh 1aroB MOCTPOEHUS

21 |TloBTOpeHue uTaHUMETpur: Teopema o MPOTMOPIIMOHATBHBIX OTPE3KaX. 1 https://resh.edu.ru/
ITooOue TpeyrosibHUKOB

22 |TloBTopenue muanumerpun: Teopema Menenas. PacueTsl B ceueHUAX Ha 1 https://resh.edu.ru/
BBIHOCHBIX uyepTexax. VicTopust pa3BUTHS INIAHUMETPUU U CTEPEOMETPUHI

23 |KontpoasHas padota "Akcruomsl crepeomerpun. CedeHus" 1 https://resh.edu.ru/

24 | B3aunMmHOe pacmoyioKeHHe MpsMbIX B mpocTpaHcTBe. CKpelnBaomuecs https://resh.edu.ru/
npsimble. [Ipusznaku ckpermuBaroniuxcs npsmoix. [lapannenbHblie npsMble B
IIPOCTPAHCTBE

25 |Teopema o CyiiecTBOBaHUM U €MHCTBEHHOCTH MPSAMOM MapaieIbHON TaHHON 1 https://resh.edu.ru/
IIPSIMOM, TPOXOJAIIEN Yepe3 TOUKY POCTPAHCTBA U HE JISKAIEH Ha JaHHOU
npsmMoi. JIeMMa o nepeceueHun napaieabHbIX MPSMBIX INIOCKOCTBIO

26 |ITapamnenbHOCTB TpeX MpsIMbIX. Teopema o TpEX mapaieabHbIX TPSIMBbIX. 1 https://resh.edu.ru/
Teopema 0 CKpeIMBaIOMNXCS IPSAMBIX

27 |IlapamnenbHoe npoekTupoBaHre. OCHOBHBIE CBOMCTBA MapaieIbHOIO 1 https://resh.edu.ru/

poeKTUpoBaHus. M300paxxeHue pazHbIX GUTYp B MapajuieIbHON MPOSKIHN
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Ne Tema ypoxka KoumuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndposeie
paGoTHI paGoTHI oOpa3oBaTeibHbIC
pecypcesl

28 |LlenTpanbHas IPOEKIHs. YTOJ C COHAPABICHHBIMI CTOPOHAMH. YTOJ MEXKITY 1 https://resh.edu.ru/
PSIMBIMHU

29 |3amauym Ha OKA3aTENBCTBO U MCCIIEOBAHUE, CBA3aHHBIC C PACTIOI0KECHUEM 1 https://resh.edu.ru/
MPSIMBIX B IPOCTPAHCTBE

30 |IloHsTHS: MapauIeTbHOCTh MPSIMOW U TWIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak 1 https://resh.edu.ru/
MapajuIeIbHOCTU MPSIMOM U II0CKOCTH. CBONCTBA MapalljIeIbHOCTH MPSMON U
IJIOCKOCTH

31 |I'eoMeTrpuyeckue 3a1a4H HA BEIYHCIICHUE U I0KA3aTeIbCTBO, CBSI3aHHBIE C 1
MapajuIebHOCTHIO MPSMBIX U TUNIOCKOCTEN B TPOCTPAHCTBE

32 |IlocTpoeHue cedeHus1, MPOXOASIIETo Yepe3 TaHHYIO MPSMYIO Ha YepTexe U 1 https://resh.edu.ru/
MapaIeIbHOTO APYrou npsiMoil. Pacu€r oTHOMmEHN I

33 |[MapamtensHas MPOEKITUs, MPUMEHEHHE TSI TIOCTPOCHUS CEUSHUH KyOa 1 1 https://resh.edu.ru/
napasienenumena. CBolcTBa NapajuiesienuIea v Npru3Mbl

34 |TlapannenbHble TUIOCKOCTH. [Ipr3HaKK MapauIeIbHOCTH ABYX IUIOCKOCTEH https://resh.edu.ru/

35 |Teopema o mapamienbHOCTH ¥ €AMHCTBEHHOCTH TUIOCKOCTH, TIPOXOISAIIEH https://resh.edu.ru/
Yyepe3 TOUKY, He IPUHAUIKALYIO JaHHOU INIOCKOCTH U CIIE/ICTBUS U3 Heé

36 |CBolicTBa mapauieIbHbIX IIOCKOCTEH: 0 MapauIeIbHOCTH IPSIMBIX 1 https://resh.edu.ru/
nepeceyeHus pyu NepeceueHt ABYX NapaiesIbHbIX MII0OCKOCTEH TpeTbeit

37 |CpoiicTBa mapajyuieabHBIX MIOCKOCTEH: 00 OTpe3Kax napauieIbHbIX MPSIMBbIX, 1 https://resh.edu.ru/
3aKIIFOYEHHBIX MEX/1y MapajuIeIbHBIMU INIOCKOCTSIMU; O MIEPECEUSHUN NPSIMOT
C IByMs NapajuIeIbHBIMU IUIOCKOCTAMU

38 |IloBTopenue: Teopema [Iudaropa Ha MI0CKOCTH 1 https://resh.edu.ru/

39 |I[loBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJILHOTO TPEYrOJILHUKA 1 https://resh.edu.ru/

40 |CaoiicTBa Ky0a 1 IPSMOYTOJILHOTO Mapajenenunena 1 https://resh.edu.ru/

41 |BpluncneHue JJIUH OTPE3KOB B KyO€ M MPSIMOYTOJIbHOM NapaJulelenure/e 1 https://resh.edu.ru/

42 |IlepneHIUKYAAPHOCTD IPSAMOM U TIockocTH. [Ipru3Hak nepneHuKyiIsipHOCTH 1 https://resh.edu.ru/
MPSIMON U TJIOCKOCTH

43  |IlepneHIUKYAAPHOCTD IPAMOM U TIoCKOCTH. [Ipr3Hak nepneHuKyIsipHOCTH 1 https://resh.edu.ru/

HpHMOﬁ " IJIOCKOCTH
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Ne Tema ypoxka KoumuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndposeie
paGoTHI paGoTHI oOpa3oBaTeibHbIC
pecypcesl

44 |Teopema O CYIIECTBOBAaHWHU W €MHCTBEHHOCTH IIPSMOI, IIPOXO/ISIIEH Yyepes 1 https://resh.edu.ru/
TOYKY IIPOCTPAHCTBA U NEPIIEHIUKYISPHON K IIJIOCKOCTH

45 |[lnockocTu U NepHeHIMKYISIPHbIE UM NPSIMbIE B MHOTOTPAaHHUKAX

46 |ILmockocTH M EPICHIUKYIISIPHBIC UM MIPSIMbIE B MHOTOTPaHHHKAX https://resh.edu.ru/

47 |llepnennukynsp u HakioHHAas. [locTpoeHne neprneHaAuKyIspa u3 TOUKU Ha https://resh.edu.ru/
MPSIMYIO

48 |Ilepnenmukyssip 1 HakJIoHHAas. [locTpoeHne mepneHuKysIpa u3 TOUYKU Ha 1 https://resh.edu.ru/
MPSIMYIO

49 |Teopema o TpEx mepHeHIUKYIIpax (TipsiMasi u 00paTHas) 1 https://resh.edu.ru/

50 |Teopema o Tpéx mepneHIUKYIsApax (Tpsimast u 00paTHas) 1 https://resh.edu.ru/

51 |Yron Mexay CKpenMBarOIIMMHUCS TTPSIMBIMU 1 https://resh.edu.ru/

52 |Tlouck mepreHIUKYISIPHBIX MPSMBIX C TTOMOIIBIO IEPIIECHANKYIISIPHBIX 1 https://resh.edu.ru/
IIJIOCKOCTEN

53 |OpTroroHagbHOE MPOSKTUPOBAHUE https://resh.edu.ru/

54 |TloctpoeHue ceueHuid Kyoa, MPU3Mbl, IPABHIIBHOU TUPAMUJIBI C IIOMOIIIBIO https://resh.edu.ru/
OPTOTOHAJILHOM MPOEKIUH

55 |TloctpoeHue ceueHuii Kyoa, MPU3MBbI, IPABHIIBHOM TUPAMUJIBI C TIOMOIIIBIO 1 https://resh.edu.ru/
OPTOTOHAJILHOM MPOEKIINH

56 |CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [lockocTu 1 https://resh.edu.ru/
CUMMETPUN B MHOTOTpaHHHUKaX

57 |I[Ipu3Hak nepreHauKyIIPHOCTH MPSIMOM U MIIOCKOCTH KaK CIEICTBUE 1 https://resh.edu.ru/
CUMMETPHUH

58 |IIpaBmiibHBIE MHOTOTPaHHUKU. Pacu€r paccTosHUI OT TOUKHU JI0 IIOCKOCTH https://resh.edu.ru/

59 |IIpaBmiibHBIE MHOTOTPaHHUKU. Pacuér paccTosHUI OT TOUKHU JI0 IIOCKOCTH https://resh.edu.ru/

60 |CrnocoObl OIyCTUTh NEPIIEHANKYIISAPBI: CUMMETpPUS, CIBUT TOUKHU 110 https://resh.edu.ru/
NapajuIeJIbHON IPSAMOU

61 |CaBur no HenmapauIeIbHON NPSAMON, U3MEHEHHE PACCTOSIHUI https://resh.edu.ru/

62 |KonTtponbHas paboTa "B3auMHOe pacrnosiokeHue MpsiMbIX U IJIOCKOCTEH B 1 https://resh.edu.ru/
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Ne Tema ypoxka KoumuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndposeie
paGoTHI paGoTHI oOpa3oBaTeibHbIC
pecypcesl

npoctpancTae"

63 |IloBTOpeHME: Yroa MEXIy MPSIMBIMHU Ha IJIOCKOCTH, TPUTOHOMETPHS B 1 https://resh.edu.ru/
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 |I[loBTOpEHME: Yyroa MKy CKPEIIUBAIOITUMHUCS MPSMBIMH B TIPOCTPAHCTBE https://resh.edu.ru/

65 |['eoMeTpuyeckre METOIbI BEIYUCICHHS yTIla MEXIY IPSIMBIMH B https://resh.edu.ru/
MHOTOTPaHHHKaX

66 |/IByrpannsrii yroa. CBOHCTBO JTMHEWHBIX YTIIOB JBYTPAHHOTO yIia https://resh.edu.ru/

67 |IlepneHauKyIsIpHBIE MIIOCKOCTH. CBOKWCTBA B3aUMHO MEPIICHIUKYISIPHBIX https://resh.edu.ru/
IIJIOCKOCTEN

68 |IIpu3Hak MeprneHIUKYIIPHOCTH IJIOCKOCTEH; TeopeMa O TPSMOU TepecedeHuUs 1 https://resh.edu.ru/
JBYX TUIOCKOCTEH MepHeHINKYISIPHBIX TPEThEH IIOCKOCTH

69 |IIpsMoyroJsibHBIN MapajuieNenue; Ky0; i3MepeHus, CBOMCTBA 1 https://resh.edu.ru/
MPSIMOYTOJIBHOTO TMapajuiesienuneaa

70 |Teopema o quaroHaau MPSIMOYTOJLHOTO TapaJIeIICIIUIIEIa U CISACTBUE U3 Hed https://resh.edu.ru/

71 |CrepeomeTpruuecKue U MPUKIIAIHBIE 3a7]a91, CBSI3aHHBIC CO B3aUMHBIM https://resh.edu.ru/
PaCMoJIOKEHUEM MPAMBIX U TNIOCKOCTH

72 |TloBTOpEHUE: CKPEIIUBAIOIINECS MTPSMBIE, ITapajlieIbHbIC ITIOCKOCTH B 1 https://resh.edu.ru/
CTaHJIaPTHBIX MHOTOTPaHHUKAX

73 |Ilapa napayienbHBIX IUIOCKOCTEH Ha CKPEIIMBAIOLIUXCS MTPSMBIX, PACCTOSTHUE 1 https://resh.edu.ru/
MEXAY CKPELIUBAIOIIUMUCS IPSIMBIMU B IIPOCTBIX CUTYAIUAX

74 |PaccTosiHEE OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOI1 10 IIIOCKOCTH https://resh.edu.ru/

75 |Bbruncnenue paccTossHUN MEKy CKPEUTUBAIOITUMUCS MPSMBIMH C TIOMOIIBIO https://resh.edu.ru/
MEPIEHIMKYJIIPHON INIOCKOCTU

76 | TpéxrpaHHblil yroJ, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YIIIOB. Teopema 1 https://resh.edu.ru/
[Tudaropa, TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yriia

77 |DnemeHTHI ceprudecKoil TeOMETPHUH: Te0Ie3NYeCKIe TUHUU Ha 3eMIle https://resh.edu.ru/

78 |KoHTponbHas paboTa "YTIIbl U paccTOsIHUS" 1 https://resh.edu.ru/

79 |CucremaTtu3zanus 3HaHUH "MHOTOrpaHHHK U €T0 JIeMEeHTHI" https://resh.edu.ru/
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Ne Tema ypoxka KoumuecTBo yacos [ara DJEKTpOHHBIE
n/n Beero |Konrposnbabie | [Tpaktuueckue [13YTCHIA ndposeie
paGoTHI paGoTHI oOpa3oBaTeibHbIC
pecypcbl
80 |IImpammna. Bungst mupamun. [IpaBuiisHas mupamuga 1 https://resh.edu.ru/
81 |IIpusma. [Ipsimas u HakinoHHas npu3Mbl. [IpaBuibHas nmpu3zmMa 1 https://resh.edu.ru/
82 |IIpsimoii mapauienenuIe, MpsSMOYTOJIbHBIA NapauieNenuIe, Kyo 1 https://resh.edu.ru/
83 |Brimykiieie MHOTOTpaHHHUKH. Teopema Ditnepa 1 https://resh.edu.ru/
84 |Brimykiieie MHOTOTpaHHHUKH. Teopema Diinepa. [lpaBuibHbIe 1 1 https://resh.edu.ru/
MOJTYTTPABUIILHBIE MHOTOT DAHHUKHA
85 |KonuTponpHas padorta "MHOTOrpaHHUKH" 1 1 https://resh.edu.ru/
86 |IlonsTHE BEKTOpa Ha TNIOCKOCTH U B IPOCTPAHCTBE 1 https://resh.edu.ru/
87 |Cymma BeKTOpOB 1 https://resh.edu.ru/
88 |Pa3HOCTH BEeKTOpPOB 1 https://resh.edu.ru/
89 |IIpaBwio mapauienenurmena 1 https://resh.edu.ru/
90 |YMHOXEHHE BEKTOpA Ha YHCIIO 1 https://resh.edu.ru/
91 |PaznoxeHue BEKTOpa MO 0a3uCy TPEX BEKTOPOB, HE JISKAIIUX B OJTHOM 1 https://resh.edu.ru/
IJIOCKOCTH

92 |CkanspHO€ MpOU3BEICHUE 1 https://resh.edu.ru/
93 |Beruncnenue yria MeXay BEKTOPaMHU B ITPOCTPAHCTBE 1 https://resh.edu.ru/
94 |TIpocreiimme 3a7a41 ¢ BEKTOPaMHU 1 https://resh.edu.ru/
95 |TIpocreiimme 3a1a4u ¢ BEKTOPaMHU 1 https://resh.edu.ru/
96 |IIpocreiimme 3a1a4n ¢ BEKTOPaMHU 1 https://resh.edu.ru/
97 |Tlpocreiimme 3a7a41 ¢ BEKTOPAMHU 1 https://resh.edu.ru/
98 |O00061IEeHNE U CUCTEMATH3ALIUS 3HAHUIN 1 https://resh.edu.ru/
99 |O600menne u cucTeMaTH3alus 3HAHUHA 1 https://resh.edu.ru/
100 | UtoroBasi KOHTpOJIbHAs paboTa 1 https://resh.edu.ru/
101 | toroBast KOHTpOJIbHAs paboTa 1 https://resh.edu.ru/
102 |O0o001Eenne 1 cucTeMaTH3aIAs 3HAHUI 1 https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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11 KJIACC

Ne Tema ypoxka KoummuectBo yacos [ara DJEKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoTHI oOpa3oBaTelbHbIC
pecypcebl
1 |[loBTopenue temsbl "KoopanHaTel BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1 https://resh.edu.ru/
2  |lloBTopenwue Tembl "CKalsIpHOE IPOU3BEICHHE BEKTOPOB" 1 https://resh.edu.ru/
3 |lloBTOopenue Tembl "BrIUuciieHHE yrila MEX/y BEKTOpAaMH B IPOCTpaHCTBE" 1 https://resh.edu.ru/
4 |TloBTOopeHue TeMbl "YpaBHEHHE IPSIMOMN, MPOXOAAIIEH yepe3 1Be TOUKU" 1 https://resh.edu.ru/
5 |YpaBHEHHE MJIOCKOCTH, HOpMaJjb, YpaBHEHUE IUIOCKOCTH B OTPE3Kax 1 https://resh.edu.ru/
6 |YpaBHeHHE IIIOCKOCTH, HOPMailb, yPaBHEHHUE INIOCKOCTH B OTPE3Kax 1 https://resh.edu.ru/
7 |BexTopHOe mpoun3sBeaeHuE 1 https://resh.edu.ru/
8 |JIuneitHple HEpaBEHCTBA, IMHEHHOE TPOTPAMMHUPOBAHHE 1 https://resh.edu.ru/
9  |JIuneitHple HEpaBEHCTBA, JIMHEHHOE TPOTPAMMHPOBAHHE 1 https://resh.edu.ru/
10 |AnanmuTHYECKHE METOJBI pacuéra yriia MeXIy MPSMBIMHA B MHOTOTPaHHUKaX 1 https://resh.edu.ru/
11 |AHamuTHYECKHE METOIbI pacuéTa yria MeX1y ITTIOCKOCTSIMHU B 1 https://resh.edu.ru/
MHOT'OI'paHHHKaX
12 |®opmyna paccTOSHHS OT TOYKH JI0 TUIOCKOCTH B KOOPAWHATAX 1 https://resh.edu.ru/
13 |HaxoxkaeHue pacCTOSSHUM OT TOYKH JI0 IJIOCKOCTH B KyOe 1 https://resh.edu.ru/
14 |HaxoxaeHue pacCTOSHHUM OT TOUKH JI0 IJIOCKOCTH B NMPaBUIILHOMN MUpaMUJIe 1 https://resh.edu.ru/
15 |KontpoasHas padoTa "AHamuTH4YecKas reoMeTpus’” 1 1 https://resh.edu.ru/
16 |CeueHust MHOTOTPaHHUKOB: CTaHIaPTHBIE MHOTOTPAHHUKHU 1 https://resh.edu.ru/
17 |CedeHHnss MHOTOTPAaHHHKOB: METOJI CJICIOB 1 https://resh.edu.ru/
18 |CeueHust MHOTOTPAaHHUKOB: CTaHIAPTHBIE JIOCKOCTH, IEPECEUCHUS NIPSAMBIX U 1 https://resh.edu.ru/
IJIOCKOCTEN
19 |ITapannenbHbIe MPSIMbIE U TNIOCKOCTH: TApallIelIbHbIE CEYEHUS 1 https://resh.edu.ru/
20 |IlapamnenbHble MPsAMBIE U TUIOCKOCTH: pacy€T OTHOLICHUM https://resh.edu.ru/
21 |IlapannenbHble IPSIMbIE U TNIOCKOCTH: YIIIbI MEXTy CKPEIIMBAIOIIMMHUCS https://resh.edu.ru/
PSIMBIMU
22 |llepneHIUKyIspHBIE MPSIMbIE U TUIOCKOCTH: CTaHAAPTHBIE MaphI 1 https://resh.edu.ru/

NEPpICHAUKYIIAPHBIX IIOCKOCTEH U IpsAMBIX, CAMMETPUHU MHOT'OI'PAHHUKOB



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/
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/

Ne Tema ypoxka KousmmuecTBo yacos [ara DJEeKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoThI oOpa3oBarelbHbIC
pecypcebl

23 |IlepneHauKyNspHbIE IPSAMBIE U INIOCKOCTH: TEOPEMaA O TPEX MEPIEHIUKYIIIpax https://resh.edu.ru/

24  |TlepnieHIUKYJISIPHBIC IPSIMBIC M TUIOCKOCTH: BBIYMCIICHUS JIUTHH B https://resh.edu.ru/
MHOTOTPaHHHKaX

25 |IloBTOpEHME: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JUIS TUTOIA IeH, 1 https://resh.edu.ru/
cooOpakeHUs TI0100us

26 |IloBTOpEHME: TUIOMAAN MHOTOYTOJIBHUKOB, (DOPMYJTBI JUIS TUTOIA IeH, 1 https://resh.edu.ru/
cooOpakeHUs TI0100us

27 |lloBTOpEHWME: TUIOMIAAN MHOTOYTOJIbHUKOB, (DOPMYJTBI JUIS TUTOIA IeH, 1 https://resh.edu.ru/
cooOpakeHUs TI0100uS

28 |Ilmomaay ceyeHwit MHOTOTPAaHHHUKOB: TIJIONIAIN IOBEPXHOCTEH, pa3pe3aHus Ha 1 https://resh.edu.ru/
Y4acTH, COOOPaKEHHUSI 110 100Ut

29 |[Inomaau ceyeHnii MHOTOTPAaHHUKOB: TUIOIIA/IM IOBEPXHOCTEH, pa3pe3aHust Ha 1 https://resh.edu.ru/
Y4acTH, COOOpaKEHHUS MO00Us

30 [KonTponbsHas padota "IloBTOpeHHE: MHOTOTPAaHHHUKH, CEUCHUS 1 1 https://resh.edu.ru/
MHOTOTPaHHUKOB"

31 [|O0BbémM Tena. OObeM MPSAMOYTOJIBHOTO MapauieseuIe/a https://resh.edu.ru/

32 [3amaum 00 yaBOeHHUH KyOa, O KBaJpaType Ky0a; O TPUCEKINH yIiia https://resh.edu.ru/

33 |CrepeomeTpuieckue 3aauu, CBI3aHHbIe C 00BEMOM IPSIMOYTOJILHOTO https://resh.edu.ru/
napaJijiesnenumnesa

34 |IlpuknanHble 3a1a4u, CBSI3aHHbIE C BBIYMCIEHUEM 00bEMA IPSIMOYTOJIBHOTO 1 https://resh.edu.ru/
napaiesnenumnena

35 |OObEM mpsAMOit PU3MBI https://resh.edu.ru/

36 |Crepeomerpudeckue 3aauu, CBSI3aHHbIE C BBIYHCICHHEM 00BEMOB MPSAMOA https://resh.edu.ru/
MIPU3MBI

37 |IlpuknanHble 331241, CBI3aHHBIE C 00BEMOM MPSIMOI TPU3MBI https://resh.edu.ru/

38 |Brluncnenne 00bEMOB TEI C TOMOIIBIO ONIPEAeNEHHOro HHTerpana. Oobém https://resh.edu.ru/
HAKJIOHHOH MPU3MBbI

39 |Brruncnenue o0bEMOB TEI C TOMOIIBIO ONIPEAeNEHHOr0 HHTerpana. Oobém 1 https://resh.edu.ru/

IMUpaMU bl
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Ne Tema ypoxka KousmmuecTBo yacos [ara DJEeKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoThI oOpa3oBarelbHbIC
pecypcesl
40 |Dopmyna o6vEma mupamuapl. OTHOIICHHE 0OBEMOB MUPAMHUJT C OOIIUM YIIIOM 1 https://resh.edu.ru/
41 |Dopmyna o0béMa mupamusl. OTHONMIEHHE 00BEMOB MUPAMU/] C OOIIUM YTIIOM 1 https://resh.edu.ru/
42 |CtepeoMeTprUYeCKHUE 3a/1a4H, CBSI3aHHBIC C 00bEMaMU HAKIIOHHOW TIPH3MBI 1 https://resh.edu.ru/
43 |CrepeomeTpuUecKue 3a/1a49M, CBSI3aHHBIC C 00bEMaMU TTHPAMUJIBI 1 https://resh.edu.ru/
44 |Tlpuknagasie 3anayu 1o TeMe "OO0BEMBI TeN'", CBsI3aHHBIE C 00bEMOM 1 https://resh.edu.ru/
HAKJIOHHON IPU3MBbI
45 |Ipuxknagasie 3anayu 1o TeMe "OO0BEMBI Ten'", CBsI3aHHBIE C 00bEMOM 1 https://resh.edu.ru/
TTUPAMU BT
46 |[IpumeHenne 0ObEMOB. BrrunciieHre pacCcToOSTHUS 10 TUIOCKOCTH 1 https://resh.edu.ru/
47 |KonrtponpHas pabora "O0bEM MHOTOrpaHHUKA" 1 1 https://resh.edu.ru/
48 |[lumaapudeckas MOBEPXHOCTh, 00pa3yroIIne MHIHHIPUIECKON ITOBEPXHOCTH 1 https://resh.edu.ru/
49 |Humuauap. [psmoit kpyrosoii numusap. [1nomaas moBEpXHOCTH MUJIMHpPA 1 https://resh.edu.ru/
50 |[Konunueckas moBepXHOCTb, 00Opa3yroIIre KOHUYECKOH moBepxHoCcTH. Konyc 1 https://resh.edu.ru/
51 |Ceuenue KOHYca MJIOCKOCTHIO, TAPALIETHHOM MIJIOCKOCTH OCHOBAHHS 1 https://resh.edu.ru/
52 |VYceuénnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1 https://resh.edu.ru/
53 |[Inomaas 60KOBOM NOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1 https://resh.edu.ru/
54  |[Inomaas 60KOBON MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1 https://resh.edu.ru/
55 |CrepeomeTpHuuecKue 3a/1aui Ha I0Ka3aTeIbCTBO U BBIYUCIIEHUE, IIOCTPOCHUEM 1 https://resh.edu.ru/
CeUeHUH MUIMHIpPA, KOHYCa
56 |CrepeomeTpHuuecKHe 3a/1aUl Ha I0Ka3aTeIbCTBO U BBIYUCIIEHUE, IIOCTPOCHUEM 1 https://resh.edu.ru/
CeUeHUH MUIMHIpPA, KOHYCa
57 |IlpuknanHele 3a1a4u, CBSI3aHHBIE C LIWIMHIPOM 1 https://resh.edu.ru/
58 |[IpuknanHble 3a1a4u, CBSI3aHHBIE C LIWIMHIPOM 1 https://resh.edu.ru/
59 |Cdoepa u map 1 https://resh.edu.ru/
60 |Ilepeceuenue cdepsl u mapa c mwiockocThio. Kacanue mapa u cepsl 1 https://resh.edu.ru/
IUIOCKOCTBIO. Bua u n3o0paxenue mapa
61 |Ilepeceuenue cdepsl U mapa ¢ MIOCKOCcThi0. Kacanue mapa u cdepbl 1 https://resh.edu.ru/
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Ne Tema ypoxka KousmmuecTBo yacos [ara DJEeKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoThI oOpa3oBarelbHbIC
pecypcesl
IUIOCKOCTHI0. By n n300paskeHue mapa
62 |Ypasuenwue chepsl. [Ltomans cheprl u e€ yacTeit https://resh.edu.ru/
63 |Cummerpus cheps! u mapa https://resh.edu.ru/
64 |CrepeoMeTpuiecKre 3a/1a4M Ha IOKA3aTEIbCTBO M BEIYHCIICHHUE, CBSI3aHHBIE CO https://resh.edu.ru/
cdepoii 1 mapom, MOCTPOSHUEM UX CEUSHHI TIIOCKOCTHIO
65 |Crepeomerpudieckue 3a/1a4M Ha I0KA3aTEIbCTBO M BEIYHCIICHHUE, CBSI3aHHBIE CO 1 https://resh.edu.ru/
cdepoii 1 mapom, MOCTPOSHUEM UX CEUSHHI TIIOCKOCTHIO
66 |IIpuknamHble 3a1a4n, CBA3aHHBIC CO chepoid U apom https://resh.edu.ru/
67 |[loBTOpEeHUE: OKPY)KHOCTH Ha IJIOCKOCTH, BEIYHCIICHHS B OKPY)KHOCTH, 1 https://resh.edu.ru/
CTaHJapTHBIE TTOA00US
68 |Pa3nmuHble KOMOMHAIIUY TEJI BPAICHUS 1 MHOTOTPAHHUKOB 1 https://resh.edu.ru/
69 |3amaun no Teme "Tena U MOBEPXHOCTH BpalieHUs" 1 https://resh.edu.ru/
70 |3amaun mo Teme "Tena M MOBEPXHOCTH BpallieHUs" 1 https://resh.edu.ru/
71 |KonuTponbsHas pabota "Tena u moBEepXHOCTH BpaleHuUs" 1 1 https://resh.edu.ru/
72 |O0béM nunuHapa. Teopema 00 00BEME TPSIMOTO HUJIMHIPA 1 https://resh.edu.ru/
73 |Bprancienue 00bEMOB TEN ¢ TOMOIIBIO OTIpeieIEHHOTO uHTerpaga. O0bEM 1 https://resh.edu.ru/
KOHYCa
74 |IInomaay OOKOBOM U MOJHOM MOBEPXHOCTH KOHYCA 1 https://resh.edu.ru/
75 |CrepeomeTpHuyecKHe 3a/1a4H, CBI3aHHBIC C BBIYMCICHHUEM 00hEMOB IIMIIMH/IPA, https://resh.edu.ru/
KOHYCa
76 |IIpuknamnble 3ama4uu 110 TeMe "OObEMBI 1 TJIOMIAAN TTOBEPXHOCTEH Te" https://resh.edu.ru/
77 |O0BEM mapa u mapoBoro cekropa. Teopema 06 o6béMe 1mapa. [lnomans https://resh.edu.ru/
cdepsl. CTepeoMeTpruyecKHe 3a1a41, CBI3aHHbBIE C BEIYHCIEHHEM 00BEMOB
11apa, I1apoBOr0 CErMeHTa M IapOBOTO CEKTOpa
78 |IIpuknanuslie 3agaun o reme "OO0bEMBI Ten", CBSI3aHHBIE C 00BEMOM IIapa U 1 https://resh.edu.ru/
wiomazbio cepsl. COOTHOMIEHHUS MEX/Ty TUIOIIAIIMH TIOBEPXHOCTEN U
00BbEMaMu MOJOOHBIX TeT
79 |IlopoGHble Tena B mpocTpancTse. Mi3MeHeHne 00bEMa npu 1o 100HH. 1 https://resh.edu.ru/
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Ne Tema ypoxka KousmmuecTBo yacos [ara DJEeKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoThI oOpa3oBarelbHbIC
pecypcesl

CrepeomeTpruecKHe 3aauu, CBSI3aHHBIC C BBIYMCICHUEM 00BEMOB Tel U
IJTOUIAJEN TOBEPXHOCTEN

80 |Kontpoabnas pabora "Ilinomanayn NoBepXHOCTH U 00BEMBI KPYTIIBIX TeT" 1 https://resh.edu.ru/

81 |dBmwxenus npoctpancTBa. OToOpakenus. [IBIkeHHs M paBEeHCTBO QUTYD. https://resh.edu.ru/
OO1ue cBoiicTBa IBUKEHUM

82 |Buabl OBMKEHUI: apalIeIbHBINA TIEPEHOC, IICHTPATbHAS CHMMETPHS, 1 https://resh.edu.ru/
3epKaJIbHAsi CHMMETPUSL, IIOBOPOT BOKPYT MPSIMOU

83 |IIpeoOpa3zoBanus momobus. [psmast u cdepa Diinepa 1 https://resh.edu.ru/

84 |['eoMerpudeckue 3a7auu Ha IPUMEHEHHE JIBFKCHUS 1 https://resh.edu.ru/

85 |KontpombHas padorta "BekTopsl B pocTpaHcTBe" 1 1 https://resh.edu.ru/

86 |Oo6o06maromee moBToperue 11 moHsTHi 1 METOOB Kypca reomerpun 10-11 1 https://resh.edu.ru/
KJIACCOB, cucTeMaTu3anus 3Hanui: "[lapanienbHOCTh IPSAMBIX U INIOCKOCTEN B
npocTtpancTae"

87 |O6o0maromee nosropenue 11 nousaruit u Mmeto10B Kypca reomerpun 10-11 1 https://resh.edu.ru/
KJIACCOB, CUCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpaHcTse"

88 [Oo6o6maromee nopropenue 11 nonsTuit 1 MeTon0B Kypca reomerpuu 10-11 1
KJIACCOB, CUCTeMaTH3alus 3HaHuil: "BekTopsl B mpocTpancTre"

89 |O6oOmaromiee nopropenue 11 nousatuit u meto10B kypca reomerpuu 10-11 1 https://resh.edu.ru/
KJIACCOB, cMcTeMaTu3als 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 |O6o6maromee nosropenue 11 nouaruit u Mmeto10B Kypca reomerpun 10-11 1 https://resh.edu.ru/
KJIaCCOB, cMcTeMaTu3alus 3Hanui: "O0beM MHOTOTpaHHHKA"

91 |O6o6maromee nosropenue 11 nouaruit u Mmeto10B Kypca reomerpun 10-11 1 https://resh.edu.ru/
KJIacCOB, cucTemMaTu3aius 3Hanuii: "[1nomaamu moBepXHOCTH U 00bEMBI
KpYIJIbIX Ten"

92 |O6o06maromee nosropenue 11 nousATHii u MeTo10B Kypca reomerpun 10-11 1 https://resh.edu.ru/
KJIaCCOB, cucTeMarTu3anus 3HaHui: "Ilnomaam noBepXHocTu 1 00BEMBI
KpYIJIbIX Ten"

93 |UroroBas KOHTpoJIbHAs paboTa https://resh.edu.ru/

94 |UroroBas KOHTpoJIbHAs paboTa https://resh.edu.ru/
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Ne Tema ypoxka KousmmuecTBo yacos [ara DJEeKTpOHHBIE
wn Beero |Kontponbhsie | [Tpaktuueckue | 13YICHIA wippoBbIe
paGoTHI paGoThI oOpa3oBarelbHbIC
pecypcesl

95 |[loBTOpeHue, 0600MIEHNE U CUCTEMATH3AIIHS 3HAHUN https://resh.edu.ru/

96 |Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAyKH U €€ POJIb B Pa3BUTHUHU https://resh.edu.ru/
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97 |Hcropus pa3BUTHS CTEPEOMETPUHN KaK HAyKH U €€ pOJIb B Pa3BUTUU 1 https://resh.edu.ru/
COBPEMEHHBIX HHXECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

98 |Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAyKH U €€ POJIb B Pa3BUTHHU 1 https://resh.edu.ru/
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

99 |Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAyKH U €€ POJIb B Pa3BUTHU 1 https://resh.edu.ru/
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

100 |McTopus pa3BUTHS CTEPEOMETPUH KaK HayKH U €€ pOJIb B Pa3BUTHU 1 https://resh.edu.ru/
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

101 |Uctopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ pOJIb B pa3BUTUHU 1 https://resh.edu.ru/
COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUI

102 |Uctopus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B Pa3BUTHHU 1 https://resh.edu.ru/

COBPEMECHHBIX WHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit
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