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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax KaK o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1ockoctd. [lapamiensHOe M LEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IIPsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIUMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbIM U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PA3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mummuApa U KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
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, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue 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 JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsI CUMMETpPUS, 3€pPKAIbHAS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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 PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHCKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUICKOTO Hapoja, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss DCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
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 COBEpIIATh 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 MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

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 MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 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  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKU, TOHUMAaHHE
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 OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

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

JIeNIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
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
BOMPOC | JUTsI 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 IpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
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
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
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, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJECACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 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: MEXKIAY MPSMBIMU B TPOCTPAHCTBE, MEXIYy MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIS
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 CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(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 ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
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 JOKA3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUM U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO 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 PEATLHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara ajireOpbl, peuaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CcBOOOJHO OMNEPHPOBATh MOHATHSIMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
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, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAILCHHS;

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

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
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 (UTYypax, MPEACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a1a4M HA BBIUMCICHUE YIVIOB MEXKY MPSIMBIMU
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 M300pa)X€HUsT MHOTOTPAaHHUKOB U TEN BpalleHUs MpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapauienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TapajuielbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS] CTEPEOMETPUUECKHX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpPOIlECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrrposmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE Pecypchl
padoThI padoThI
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE TIOCKOCTH
1 pHCyH ’ 1 http://4ege.ru/ — 4 EM3 py
MapajvieIbHbIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsiTus crepeomMeTpun: TOUKa,
psiMast, TIIOCKOCTb, http://www shevkin.ru
npocTpancTBo. OCHOBHBIE MaTtemaTnuyeckue
2 TpaBujIa N300paKeHUs Ha 1 aTioabl:SDrpadmka, aHMmMaums u
PHUCYHKE TIJIOCKOCTH, BM3YyanM3aLma MaTEMATUYECKUX
NapajuieIbHbIX MPSAMBIX CIOXKETOB
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecexaronmecs http://school.msu.ru
3 MJIOCKOCTH, II€pECEKaroIIecs 1 MaTemaTuka. LLkona.byayuwee.
npsMas 1 NJIOCKOCTb; CalT yuntens matematukmA.B.
MOJIYITPOCTPAHCTBO LLleBKMHa
[TonsTus: mepecekaronmecs
http://www mathtest.ru
TIJIOCKOCTH, TIEPECEKArOITHUECS
4 1 MaTemaTuKa B LIKONE:
npsiMas U MI0CKOCTh; o
KOHCY/IbTALlMOHHbBIV LEEHTP
MOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5 MPOCTEUIIIUX TTPOCTPAHCTBEHHBIX 1 http://www.fipi.ru/ — ®UNU

(buryp, HECYIIECTBYIOIIHNX




00BEKTOB

MHororpaHHuKH, U300pakeHUE
MIPOCTENIINX IPOCTPAHCTBEHHBIX

http://edu.of.ru/computermath

6 o MaTemaTnKa B «OTKpPbITOM
UTYp, HECYILIECTBYIOLIUX
yp, Heey y Konneae»
00BEKTOB
http://www mathtest.ru
AKCHOMBI CTEPEOMETPUHN U
7 MaTemaTuKa B WKoe:
MIEPBBIE CICIICTBUSA U3 HUX .
KOHCY/IbTaLLMOHHbIN LLEHTP
8 AKCHOMBI CTEPEOMETPUH U NOAroTOBKa K TECTUPOBAHMIO
TIEPBBIE CIIEICTBUS U3 HUX http://www.uztest.ru
AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIICJICTBUS U3 HUX.
9 Crioco0bl 3a1aHusI IPSAMBIX U https://ege.sdamgia.ru/ — Pewy
IIJIOCKOCTEMN B IPOCTPAHCTBE. Er
O603HaueHus NPSAMbIX U
IIJIOCKOCTEN
N3o0pakenue ceueHunit
MUpPaMUIbI, KyOa U IPU3MBI, )
http://www shevkin.ru
KOTOpPBIE TPOXOJAT YEPe3 UX
. MaTtemaTnyeckme aToapl:SD -
pé6pa. Uzobpaxenue
10 rpaduka, aHumauma un
IepECEUCHUS MTOTYUECHHBIX
. BM3Yyanu3auma MaTeMaTUHECKUX
IJIOCKOCTEN. PackpammBanue
. CIOXKETOB
MMOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LBETAMH
N3o006paxenue cedeHuit Moptan Math.ru: 6ubnunoreka,
MUPaMHJIBI, Ky0a U TPU3MBIL, MeJauaTteka, o iMmnuagpl,
11 KOTOpPBIE IPOXOJAT YEPE3 UX 3a/la4u, Hay4HbIe LWKONbI,

pEdpa. N3o0pakenue
MEpCCCUCHU MOJTYUCHHBIX

yqyntenbCkan, NCtopua
MaTeMaTUKn




mIockocTeil. PackpammuBanue
IIOCTPOEHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

http://www.math.ru
MaTepunanbl N0 maTemaTmKe B
EanHolt Konnekumm umdposbix
obpasoBaTenbHbIX Ppecypcos

N3o0paxenue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune

http://www mathematics.ru
MaTtemaTunKa B MOMOLLLb

12
IIepECEUCHUS MTOTyYCHHBIX WKONbHWKY U CTYAEHTY (TecTbl
IJ10cKocTeil. PackpammBanue nomatematuke online)
MOCTPOEHHBIX CEYCHUIN Pa3HbIMHU
LIBETaMU
N3o0pakeHue ceueHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE IIPOXOIAT Yepes3 UX http://www.mccme.ru Bea
13 pEbpa. N3obpakenue aleMeHTapHasMaTeMaTUKa:
MEePECEUCHUS MTOTYUECHHBIX CpeaHas maTemaTnyecKas
IJI0CKOCTeN. PackpammBanue WHTEPHET -LWKoNa
MMOCTPOEHHBIX CEYCHUN Pa3HbIMU
BETaMU
http://school.msu.ru
14 Meton cnenoB A IOCTPOCHUA MaTemaTuka. LLKkona.byayuwee.
CEUCHHUI CanT yuntens matematukm A.B.
LleBknHa
http://www.mccme.ru Bca
Merton cnenoB 1uisi TOCTPOCHUS
. . . a/eMeHTapHaAMmaTeMaTHKa:
15 ceueHuil. CBoiicTBa nepeceueHuit
. CpeaHAa maTemaTnyeckas
MPSIMBIX U TUIOCKOCTEN
WHTEPHEeT -LWKo1a
16 Merton cnenoB 11 TOCTPOCHUS http://edu.of.ru/computermath




ceueHuil. CBoICTBa nepeceueHuit
HPSMBIX U ITIOCKOCTEN

MaTeMaTUKa B « OTKprTOM
Konneaxe»

[TocTtpoeHue ceueHuii B
nupamuie, Kyoe rmno TpéM Toukam

https://ege.sdamgia.ru/ — Pewwy

17 Ha péopax. Co3aaHKue BEHIHOCHBIX Er3
YEepTE)KEH U 3aIKUCh 11aroB
MIOCTPOCHUS
[Toctpoenue ceueHuii B
nupamujie, Kyoe no TpéM Toukam http://www.etudes.ru
18 Ha p&opax. Co3anne BHIHOCHBIX MaTemaTtuyeckoeobpasoBaHue:
YepTEeKEH U 3aIHCh IIaroB NPOLUNIOe 1 HacToALLee
MIOCTPOCHUS
[Toctpoenue ceueHuii B
. http://www.mccme.ru Bea
nupamuie, Kyoe mo TpéM TouKam
. aleMeHTapHasmMaTeMaTuKa:
19 Ha péopax. Co3aaHne BEIHOCHBIX
. CpeaHss maTemaTuyeckan
YepTEeKEH U 3aIHCh IIaroB
MHTEPHET -LIKONa
MIOCTPOEHUS
[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM TouKam
. NOArOTOBKA K TECTUPOBAHMIO
20 Ha péopax. Co3gaHNe BEIHOCHBIX
N http://www.uztest.ru
YepTeKeH U 3aIHCh IIaroB
MOCTPOEHUS
[ToBTOpEHME MUIAHUMETPUH:
http://www mathtest.ru
Teopema 0 MPONOPLHHOHATBHBIX
21 MaTemaTuKa B LWKose:
orpeskax. [lomooue .
KOHCY/IbTALlMOHHbIN LLEHTP
TPEYTOJIHLHUKOB
[ToBTOpEHME ITAHUMETPUH: http://www.mccme.ru Bca
22 Teopema Menenas. PacueTs B aNeMeHTapHasMaTeMaTUKa:

CCUCHUAX HAa BBIHOCHBIX

CpegHaa maTemaTnyeckas




yeprexkax. Mcropus pazsurtus
IUTAHUMETPUU U CTEPEOMETPUN

MHTEPHET -WKOo/a

KonTponbHas padbota "AKCHOMBI

23 " http://4ege.ru/ — 4 ET3 py
crepeoMetpuu. CeueHus
B3anmHoe pacnosioskeHue mpsiMbIX ]

http://www shevkin.ru
B IIPOCTPAHCTBE.

MaTtemaTtnyeckue stoapl: SD -
CxkpenryBaroiyecs npsimMble.

24 rpaduka, aHumauma un

[Ipu3Haky CKpemMBarOIMXCs
BM3yann3aLMa MaTeEMATUUYECKUX
npsambix. [TapannensHbie npsMble
CHOXKeTOB
B POCTPAHCTBE
Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOM
napajuieIbHOM TaHHOW MPSIMOM
P N p ’ http://edu.of.ru/computermath
MPOXOISIIECH Yepe3 TOUKY
25 . MaTemMaTMKa B OTKPbITOM
MPOCTPAHCTBA U HE JIeKaIIEH Ha
N . KosnenrKe
JTAHHOU npsimoil. Jlemma o
MEPECEUCHUH TTapasuIeIbHBIX
MPSAMBIX INIOCKOCTBIO
[TapamienbHOCTB TPEX NPSIMBIX.

26 Teopema 0 TpEX mapayIeIbHBIX Allmath.ru — Bca maTemaTunKa B
npsambIX. Teopema o 0AHOM MecTe
CKPEILIMBAIOIINXCS MPSAMBIX

http://globuss24.ru/doc/sistema
[TapannenpsHOE IPOEKTUPOBAHUE. - podgotovkiuchashtihsya - k -
OcHOBHBIE CBOMCTBA gosudarstvennoy -
27 napaaIeIbHOTO MPOSKTUPOBAHUS. itogovoyattestatsii -po -

N306paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

matematike —
CMCTeManoaroToBKM yYaLLMXCa
K rocyaapcTBeHHOM (MTOroBoii )




aTT

28

29

30

31

32

enTpanbHas npoekus. Yroiu ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

3a7auu Ha J0Ka3aTeNbCTBO U
UCClIeI0BaHKE, CBSI3aHHbIE C
pacroyio’keHNeM IPSMbIX B
MIPOCTPAHCTBE

[TonsATHA: MapaIENbHOCTh
MPSIMON U TUIOCKOCTH B
npoctpanctse. [Ipusnak
[apaJUIEIbHOCTH IPSIMON U
mockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3a1auu Ha
BBIYMCJICHHE U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAUICITBHOCTHIO
MPSAMBIX U ITIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MPOXOASIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YePTEkKE U

MopTtan Math.ru: 6ubnnoreka,
meamaTeKa, oIMMNMaabl,
3a[a4u, Hay4yHble LWKObI,
yumTenbckas, uctopums
MaTeMaTUKU
http://www.math.ru
MaTepuanbl N0 MaTeMaTUKe B
EgmHoMn Konnekuum undposbIxX
obpasoBaTesibHbIX pecypcos

http://school.msu.ru
MaTemaTuka. LLKkona.byaywee.

http://www shevkin.ru
MaTtemaTtnyeckume sTogbl: SD -
rpadmka, aHnmauma u
BM3YaN3aLUMA MAaTEMATUYECKMX
CIOXKeToB

MOAroTOBKa K TECTUPOBAHMIO
http://www.uztest.ru

http://4ege.ru/ — 4 E3 py




MApaJIENBHOIO IPYTrOM MPSMO.
Pacuét oTHOIIEHUH

[TapamnensHas npoexkuus,
IIPUMEHEHHUE I IOCTPOEHUS

http://www.etudes.ru

33 cedeHui kyda u MaTemaTnyeckoeobpasoBaHue:
napauienenumnena. CeoncTaa npoLioe 1 HacTosLLee.
napasuiesienuIeia U mpu3Mbl
[TapannenpHbIE IIIOCKOCTH.

34 [Ipu3Haku napamiebHOCTH ABYX http://4ege.ru/ — 4 El py
IUIOCKOCTEM
Teopema o mapaieIbHOCTH U _

http://www mathematics.ru
€IMHCTBEHHOCTH IIJIOCKOCTH,
. MaTemaTnKa B NTOMOLLb
35 MPOXOASAIICH Yepe3 TOUKY, HE
g WKONBbHUKY U CTYAEHTY (TecTbl
MIpUHAICKA aHHOU .
PHHaA o A .. nomartematuke online)
TTOCKOCTH | CJICJICTBUS U3 HEE
CBoiicTBa napamienbHbIX
MIJIOCKOCTEH: 0 MapauiebHOCTH
NOArOTOBKa K TECTUPOBAHUIO
36 MPSIMBIX TIEPECEUCHHS TTPH
http://www.uztest.ru
MePECEUCHUH IBYX MapaJlieIbHbIX
IIJIOCKOCTEMN TPEThen
CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
MapaieabHbIX NPSIMBIX, http://edu.of.ru/computermath

37 3aKITIOYEHHBIX MEXKITY MaTemaTtuka B «OTKpbITOM
napajuieTbHBIMU TUIOCKOCTSIMH; O Konneaxe»
IIEPECEUECHUH IPSIMOU C IBYMS
napajuieIbHbIMU TUIOCKOCTSAMHU

38 [ToBTopenue: Teopema [Tudaropa

Ha IIJIIOCKOCTHU




[ToBTOpEHME: TPUTOHOMETPHS

http://www.math.ru
MaTepunanbl N0 maTemaTmKe B

39 o
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA EAMHOM Konnekummn umdposbix
06pasoBaTeibHbIX pecypcos
CaoiicTBa Ky0a u
40 MPSIMOYTOJIBHOTO http://4ege.ru/ — 4 ET3 py
napajienenurena
Beruucnenue JvMH OTpE3KOB B http://www mathtest.ru
41 KyO€ U MPsIMOYTOJIbHOM MaTemaTuKa B LWKoe:
MapajieenuIes1e KOHCYNbTaLMOHHbIN LLEHTP
[lepneHuKyISIpHOCTD NPSMOU U
42 iockocTd. [IprsHak https://ege.sdamgia.ru/ — Pewy
MEePIEHIUKYISIPHOCTU MIPSMOU U Er
IUIOCKOCTH
. http://globuss24.ru/doc/sistema
[TeprieHAMKYASIPHOCTH MPAMON U p:/lg ) /_ /
- podgotovkiuchashtihsya - k -
mockocty. [Ipn3Hak
43 . gosudarstvennoy -
MEPIICHAUKYIISIPHOCTH IIPSMOU U ) ..
itogovoyattestatsii -po -
IIOCKOCTH .
matematike
Teopema 0 CylIeCTBOBaHUU U
€IUHCTBEHHOCTH IIPSIMOH, ObpaszoBaTe/ibHbIN
44 MPOXOISIIECH Yepe3 TOUKY MaTeMaTUYECKUI calT
MPOCTPAHCTBA U Exponenta.ru
MEePIEHANKYISIPHON K MNIOCKOCTH
45 IImockoctu u NEPIICHONUKYJISIPHBIC http://www.exponenta.ru
UM MPSIMbIE B MHOTOTPaHHUKAX MopTan
http://www.mccme.ru Bca
[IimockocT ¥ NEepNEHIUKYJIISIPHBIE
46 3/1eMeHTapHasAMaTeMaTHKa:

UM IPSAMBIC B MHOTOTpaHHHUKAX

CpegHaa maTemaTnyeckas




MHTEPHET -WKOo/a

[lepnieHqUKYISp U HAKJIOHHAS.

https://ege.sdamgia.ru/ — Pewwy

47 [TocTpoenune nepnenauKynsipa us3 M3
TOYKHU Ha MPSMYIO
[TepienanKyssip ¥ HAKJIOHHAS. http://www.etudes.ru
48 [TocTpoenue nepneHuKyIsIpa u3 MaTemaTtunyeckoeobpasoBaHue:
TOYKHU Ha MPSMYIO NPOLU/IOe U HacTosLLee.
Teopema o Tpéx
NOArOTOBKA K TECTUPOBAHMIO
49 MepIeHIuKyIapax (mpsmas u
http://www.uztest.ru
oOpaTHas)
Teopema o Tpéx
p p http://school.msu.ru
50 MepHeHIuKyIapax (mpsmas u
MaTemaTuka. LLKkona.byayuwee.
oOpaTHas)
Yron Mexay CKpeuBaromuMHUCs
51 Ay cipettt - http://4ege.ru/ — 4 ET3 py
MPSIMBIMA
http://www.mccme.ru Bea
[Touck neprieHIuKyITPHBIX
afleMeHTapHan maTemaruka:
52 MIPSIMBIX C TIOMOIIBIO
. CpeaHasa maTtemaTmyeckas
MEePIEHIUKYISIPHBIX TUIOCKOCTEN
WHTEPHET -LWKoNa
http://www mathematics.ru
MaTemaT1Ka B NoMoLLb
53 OproroHanbHOE MPOSKTUPOBAHNE
LIKOJIbHWKY U CTYAEHTY (TecTbl
no matematuke online)
[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHON MUPaAMUJIBI C
54 P P Ii g http://4ege.ru/ — 4 E3 py
MIOMOIIIbIO OPTOTOHATIBLHOM
MPOCKLUU
55 [TocTpoenue ceuenuii kyoa, O6pasoBaTe/ibHbIi

IIPU3MBI, IPABUIILHOU IIUPAMHUJIBI C

MmaTeMaTU4YeCcKuin canuT




IIOMOILBI0 OPTOrOHAJILHOM
IIPOEKIIUU

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.

Exponenta.ru
http://www.exponenta.ru
MopTan

56 http://4ege.ru/ — 4 ET3 py
[IimockocTn cummeTpuil B
MHOT'OTPaHHUKAX
[Ipu3Hak nepneHIuKyJIspHOCTH http://edu.of.ru/computermath
57 MPSIMOM M TUIOCKOCTH KakK maTemaTmka B «OTKpPbITOM
CJIEACTBUE CUMMETPUH Konneaske»
MopTtan Math.ru: 6ubnnoteka,
meguaTeKa,0iMmMnumagbl,
3a4,a4M, Hay4Hble WKObI,
[IpaBUNbHBIE MHOTOIPaHHUKH. YYMTENbCKAA, UCTOPUSA
58 Pacuér paccTostHuii OT TOUKH 10 MaTemaTUKu
MIOCKOCTH http://www.math.ru
MaTtepuanbl N0 matemaTuKe B
EanHol Konnekumm umdposbix
0b6pasoBaTeNbHbIX PECYpCoB
[IpaBuibHBIE MHOTOTPAaHHUKH. http://www.etudes.ru
59 Pacuér paccTossHUIT OT TOYKH 10 MaTemaTnyeckoeobpasoBaHue:
IUIOCKOCTH npoLuioe 1 HacTosllee.
CrniocoObl OMyCTUTH
60 MEPIICHAUKYISAPBI: CHMMETPUS, https://ege.sdamgia.ru/ — Pewy
CABUTI TOYKH I10 TapALIIETbHOU Er3
psAMOI
61 CnBur no HenapaieabHOU
IIPSIMOM, U3MEHEHHE PACCTOSHUI
62 Kontponbnas padota "B3anmuoe http://globuss24.ru/doc/sistema




pacroioKeHUE IPSIMBIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

- podgotovkiuchashtihsya - k -
gosudarstvennoy -
itogovoyattestatsii -po -
matematike

63

[ToBTOpEHME: Yyroyi MexIy
IIpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

MOAroTOBKa K TECTUPOBAHMIO
http://www.uztest.ru

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

http://www mathtest.ru

65

66

67

I'eomerpuyeckue METOBI
BBIYMCIICHUS YIJIa MEXKIY
MIPSIMBIMU B MHOTOI'PAHHHUKAX

JIByrpanssbiil yroa. CBoMCTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO
yria

[lepnieHIUKyNApHBIE MIIOCKOCTH.
CaolicTBa B3aMMHO
NEPIEHIUKYIJIPHBIX TUIOCKOCTEN

http://www mathematics.ru

http://www.mccme.ru

http://www.exponenta.ru
MopTan

68

[Ipu3Hak nepneHANKYyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHM IBYX MIIOCKOCTEN
MEPIEHIUKYJIIPHBIX TPEThEN
IJIOCKOCTH

http://4ege.ru/ — 4 EI' py

69

[IpsimoyronbHbIN
napajuiesienumen; Kyo;
U3MEPEHUS, CBOMCTBA

http://www shevkin.ru




IIPSIMOYTOJIBHOT'O
napaJiesnenumnena

Teopema o nuaroHajv

IIPSIMOYTOJIBHOT'O

70 PAMOYT http://www.mccme.ru
napajuleJIenuIe a U CIEICTBUE U3
Heé
CrepeomeTrpuueckue u

http://edu.of.ru/computermath

MIPUKJIaIHbIE 3a/1a4H, CBA3aHHbIC

71 MaTemaTtuka B «OTKPbITOM
CO B3aHMHBIM PACIIOJIOKEHUEM

Konneae»

MPSIMBIX U IJIOCKOCTU
IToBTOpEHME: CKpEIMBAOIIUECS
IIpsIMbIE, MapaJlIEIbHbIE

72 p > 11ap http://4ege.ru/ — 4 EM3 py
IJIOCKOCTHU B CTaHJaPTHBIX
MHOTOTpaHHUKaX
ITapa napanienbHbIX II0CKOCTEN
Ha CKPEINBAIOIINXCS MPSAMBIX, http://www.etudes.ru

73 paccTosHUE MEXTY MaTemaTnyeckoeobpasoBaHue:
CKPEILMBAIOIUMUCS IPSIMBIMU B NPOLLUNIOe U HacToALLee.
MIPOCTBIX CUTYaIUSIX
PaccrosiHMe OT TOUKH 110

74 MJIOCKOCTH, PACCTOSTHUE OT http://4ege.ru/ — 4 E3 py
MPSIMOM A0 MIIOCKOCTH
Beluncienne paccTossHUN MEXKIY

75 CKPEIMBAIOINMUCS IPSIMBIMU C NOATOTOBKA K TECTUPOBAHWIO
IIOMOILBIO NIEPIIEHANKYJIIPHON http://www.uztest.ru
IJIOCKOCTH
TpéxrpanHblii yroJ, HEpaBEHCTBA

76 JUIsl TPEXTPAaHHBIX YIIIOB. Teopema http://www mathematics.ru

[Tudaropa, TeopemMbl KOCUHYCOB H




CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

DneMeHTHI cheprIeCcKOM

http://4ege.ru/ — 4 El py

77 FEOMETPUU: I'€OAE3UNUECKHE JINHUU
Ha 3emie

78 Kontponbnas padota "Yrib1 u http://4ege.ru/ — 4 E3 py
paccrosaHus"

79 Cucremaru3zanus 3SHaHUN http://dege.ru/ — 4 EF3 py
"MHOTrorpaHHUK U €ro 3JeMEeHTHI"

80 Hupamia. Buitel mapamii, http://www.mccme.ru
[IpaBunbHas nupamuia

81 IIpusma. [IpsimMas u HaKJIOHHAA http://dege.ru/ — 4 73 py
npu3Msl. [IpaBunbHas npusma
[IpssMo#t napaienenunen,

82 MPSIMOYTOJIBHBIN TTapajUIeTIeIUIIe], http://www.mccme.ru
Ky0

83 Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa
Berlnykiible MHOTOTpaHHUKH.

84 Teopema Oitnepa. [IpaBunbHbIE U http://www shevkin.ru
MOJTYTIPaBUIIbHBIE MHOTOTPaHHUKH

85 KonTponbHas pabota http://4ege.ru/ — 4 EI'3 py
"MHororpaHHuku"

86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U http://4ege.ru/ — 4 EF3 py
B IMPOCTPAHCTBE

87 CyMMa BEKTOpOB http://www.mccme.ru

88 Pa3nocTh BekTOpOB http://4ege.ru/ — 4 ET3 py

89 [IpaBwiio mapannenenumena http://www mathematics.ru




http://4ege.ru/ — 4 E3 py

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
PasnosxeHne BekTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIC)KAIIHNX B 1 http://4ege.ru/ — 4 E3 py
OJIHOM TJIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1 http://www.mccme.ru
Brrunciaenue yriia Mex

93 T Y 1 http://4ege.ru/ — 4 ET3 py
BEKTOPAMH B IPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu http://school.msu.ru

95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu http://www.fipi.ru/ — ®UNU

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1 http://www.fipi.ru/ — ®ANN

97 IIpocTeiimue 3a1a49u ¢ BEKTOPAMH 1 hitp://www.fipi.ru/ — GUNK

08 O0o001IeHNEe U CHCTEMATH3ALIHS 1 http://www.fipi.ru/ — ®UMNN
3HaHUH

99 O0001IeHre U CUCTEMAaTU3AIU 1 http://www.fipi.ru/ — ®UMNA
3HaHUH

100 HToroBast KOHTpoJIbHAS paboTa 1 hitp://www.fipi.ru/ — GUNK

101 WtoroBas koHTpoJsIbHAs paboTa 1 http://www.fipi.ru/ — GUNK

102 O000I11IeHIE U CUCTEMATU3AIUS 1 http://www.fipi.ru/ — ®UMA
3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3zoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypcbl
IToBTOpenue temsl "KoopauHatbl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocrpaHcrae”
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue TeMbl "Beruucienue
3 yria MeXIy BEKTOpaMH B 1 https://www.yaklass.ru/
npocTtpaHcTae"
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1
TOYKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
YpaBHEHHE IIIOCKOCTH, HOPMAJIb
6 p - HOP ’ 1 https://www.yaklass.ru/
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBenenue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpPOBaHUE
AHanuTUYecKue MEeTOobl pacuéTa
10 yTJia M@Ky MPSMBIMU B 1

MHOTI'OrpaHHUKax




11

AHaJIUTUYECKHE METOJIbI pacuéTa
yria MeXJy MJI0CKOCTSIMU B
MHOTOTpaHHUKAX

https://www.yaklass.ru/
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13

14

dopmyiia pacCTOSHUS OT TOUKHU 10
IIJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccTossHUM OT TOUKH
710 TJIOCKOCTH B KyOe
HaxosxieHne paccTosTHUN OT TOYKH

J0 IINIOCKOCTH B HpaBHHBHOﬁ
ImApaMuac

https://www.geogebra.org/3d

https://www.yaklass.ru/
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KonTponbnas padota
"AHanutruyeckas reometpus”

16

17

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

Ceuenns MHOT'OT'PaHHUKOB: METOQ
CJICI0B

https://www.geogebra.org/3d

18

CeueHust MHOTOI'paHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://www.yaklass.ru/
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20

21

[TapamensHble NpsIMBbIE U
IUIOCKOCTH: MapaJlleIbHbIC CEUECHUs

[TapannensHble OpsiMbIE U
IJIOCKOCTH: PacU€T OTHOLUIEHUI
[TapamiensHbIe NpsiMBbIE U

IIOCKOCTH: YTJIBI MCKIY
CKpCHIUBAOIHUMUCA ITPAMBIMU

22

[lepnieHiuKynspHBIEC MIPSIMbIE U




IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[lepnenquKyIsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

https://www.yaklass.ru/

24

25

26

[IepnenquKysipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TIomaaen, COoOpakeHHs MOA00MS
[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

https://uchi.ru/
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[ToBTOpEHME: TIOMAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0ous

https://www.yaklass.ru/
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IImomanmu ceuenunii
MHOTOTPaHHHUKOB: TUTOIIA I
MTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUSI TOA00MS

29

IImomanmn ceuenunii
MHOTOTPaHHUKOB: TUTOIIIA I
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://uchi.ru/
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KonrponsHas pabora




"[loBTOpEHNE: MHOTOIPAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"
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32

33

O05BéM Tenra. O0beM
MPSIMOYTOJIBHOTO MapasuIeyIenuIeia

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH
yria

CrepeomeTpHryueCcKHe 3a1a9H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyeuIe/ia

https://www.geogebra.org/3d

https://www.yaklass.ru/
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[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapauiesenuea

35

36

OO6BbEM IpsIMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB NMPSAMON TPU3MBI

37

[TpuknagHble 33129, CBSI3aHHBIE C
00BEMOM MPSMON MTPU3MBI

38

Brruncienue 00HEMOB TeI €
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
IIPU3MBI

https://www.geogebra.org/3d
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40

Brruncinenue 006EMOB Te ¢
TIOMOIIBIO OMTPEEIIEHHOTO
uHaTerpasna. O0bEM TUpaMuIbl

®opmyna 00bEMa MUPaAMUIBL.
OTHo1IEeHHEe 00BEMOB MTUPAMUJL C

https://www.yaklass.ru/




O0IIKM YTIIOM

41

42

43

dopmyna 00bEMa MUpaMHIBL.
OtHomeHne 00BEMOB MUPAMH]T C
O0IIKM YTTIOM

CrepeoMeTpHUYecKHe 3a1auH,
CBSI3aHHBIC C 00bEMaMH HaKJIOHHOM
HPU3MBI

CTCpGOMCTpI/I‘-IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IIupaMHuabl

44

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

45
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47

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB.
Brruncienue paccTosHuS 10
TUIOCKOCTH

Kontponbnas padota "O0bEM
MHOrOrpaHHuKa"

https://www.yaklass.ru/
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Hunmaaprdeckas TOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKON
IIOBEPXHOCTHU

https://www.geogebra.org/3d

49

50

HMunuuap. Ipsamoi kpyrosou
umuHap. [Inomaas moBepXHOCTH
HWIMH]Ipa

KoHnnyeckas noBepXHOCTB,
o0pa3yroIre KOHUIeCKOn




nosepxHoctu. Konyc

51

52

Ceuenune KOHyca MIOCKOCTHIO,
MapajIeNbHOM IIJIOCKOCTH
OCHOBaHMHA

Yceuénnsiii konyc. M3o0paxeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

https://www.yaklass.ru/
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[Tnomanp 60KOBOM NOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa
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56

57

[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHU LUIHHIIPA,
KOHYyca

CrepeoMeTpHuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHHUH LIMIIMHIIPA,
KOHyca

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.geogebra.org/3d
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59

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Cdepa u map

60

[Mepecedenue cheps U mapa ¢
mI0cKOCThI0. Kacanue mapa u
cdepbl IOCKOCThI0. Bua u
n300pakeHue mapa

61

[epecedenue chepsl u mapa ¢




iockocthio. Kacanue mapa u
cdepsl TUIOCKOCTHIO. Bum n
n300pakeHHE mapa

62

63

VYpasaenwne chepsl. [Lnomans
cdepsl u e€ yactei

CummMmetpus cepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

https://www.yaklass.ru/

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

66

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC
co ctepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaH/IAPTHBIE
noxoous

https://uchi.ru/

68

69

Paznuunsie KOMGI/IHaI_[I/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amayu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

https://www.geogebra.org/3d




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 00
00BEME MPSAMOTO MIITUHIPA
Bbrurcienue 00bEMOB Tl ¢
MIOMOIIIBIO OMPEICIEHHOTO
unTerpaia. O0bEM KoHyca

ITmowmaau OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

https://www.yaklass.ru/

75

CrepeomeTpuuecKkue 3a1auH,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB IIMITMHIIPA, KOHYCA

76

77

[IpukaaHbIe 3a1a49H 110 TEME
"OOBEMBI U IUIOMIAINA
noBepxHoctel Ten"

O0BEM mapa 1 1apoBOTO CEKTOPA.
Teopema 06 06bEMe mapa.
[Tnomans chepsl.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB 11apa, 11apoBOIo
CeTMEHTa ¥ IapOBOT0 CEKTOPa

78

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM TI1apa U TIIOMIAIBI0
cheprl. COOTHOMICHUS MEXTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U
00BbEMaMH MMOIOOHBIX TEII

https://uchi.ru/




79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeomeTpHruecKue 3a1a4H,
CBSI3aHHBIC C BBIYHMCIICHUEM
00BEMOB TeJI U ILIOIIAACH
IMOBEPXHOCTEM

Kontponbnas padota "I[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

81

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BmKkeHus u
paBeHcTBO puryp. Obuue
CBOICTBA ABMKEHUI

https://uchi.ru/

82

Buapl n1BukeHMI: napaiiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

84

85

[TpeobpazoBanus noxoowus. [psmas
u cepa Diinepa

I'eomeTprueckue 3agaun Ha
MPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTops! B
npocrpaHncTae”

https://www.geogebra.org/3d

86

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3allis 3HaHWUH:
"[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"




87

88

89

90

91

92

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"BekTopsl B mpocTpaHcTae"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3alusl 3SHAHHIA:
"BekTopsl B mpocTpaHcTae"

O6o6maromee nopropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucteMmarusanus 3HaHui: "OobeM
MHOTOrpaHHHUKa"

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHui: "O0bem
MHOIOrpaHHHUKa"

O6o061matomee nopropenue 11
MOHSATUI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CUCTEMaTHU3alIs 3HAHUM:
"[Tnomaan MOBEPXHOCTU U O0BEMBI
KpyrJbix ten"

Oo6o6m1aromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,

https://uchi.ru/

https://uchi.ru/




cucTreMaTHu3alus 3HaHui:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

93
94

HToroBast KOHTpOJIbHAs paboTa

WroroBas koHTpoJIbHAs paboTa

95

[ToBTOpEeHME, 0600IIEHNE 1
cucTeMaTu3auus 3HaHU

96

97

98

99

100

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://uchi.ru/
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HcTopus pa3BUTHS CTEpPEOMETPUHN




KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; mox penaknueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienuey
* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 11 kimace/ Mep3nsik AL,
Homupogckuii /[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IIEHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocenieHuey

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






