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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIEHHOCTH M MNPEIMETOB T'YMaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIaTb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCHOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS 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 MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, 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:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), 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 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

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

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

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
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. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKAa,



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 mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXEHHUS. I[IpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeilt npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUY;

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

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajaud  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlNK 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, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHHH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs MaTeMaTH4ecku  chopMyIrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CHEepUYecKOl TMOBEPXHOCTSMHU, 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 MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOOKeHUEe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSAMHU TEJ
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;

n300paxarb H3ydaeMble (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 TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€PKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHS CTEPEOMETPUUYECKUX
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 CPENCTBA M JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHYeCcKu  CPOpPMYIHMpPOBAaHHOW  MPOOJIEMBI,  MOJIEIHUPOBATH
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€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
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 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI: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
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHS: IepeceKarIuecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ mioCcKOCTh;
MOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

MHororpaHHuKu, U300pakeHue
MPOCTEUIIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIUX O0HEKTOB

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEZICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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AKCHOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

10

N300pakeHnune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUECHHN
Pa3HBIMHU IIBETAaMHU

https://resh.edu.ru/subject/17/10/

11

N300pakeHune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
peopa. M3o0pakeHne nepecedcHust
HOJTYYCHHBIX IJIOCKOCTEH.
PackpanmBanne NOCTPOCHHBIX CEUCHHUI
pa3HBIMHU IIBETAMHU

https://resh.edu.ru/subject/17/10/

12

13

14

N300paxenune ceueHunit nupamuabl, Kyoa
U NIPU3MBI, KOTOPBIE IIPOXOMAAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEUECHHN
pa3HBIMHU IIBETAMH

N300paxenue ceyeHuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUSHHUI
Pa3HBIMU LIBETAMU

MeTton ClIeIoB s IMOCTPOCHUMA CcedeHUI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

15

Meton cieoB U1l IOCTPOEHUS CEUEHU M.

https://resh.edu.ru/subject/17/10/
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16

17

18

CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHui NPsAMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

19

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCH 1IaroB
IIOCTPOEHUS

https://resh.edu.

ru/subject/17/10/

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEeXKeH U 3aIuch I1aroB
MIOCTPOEHUS

https://resh.edu.

ru/subject/17/10/

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

https://resh.edu.

ru/subject/17/10/

22

23

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPHUH

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://resh.edu.

ru/subject/17/10/

24

BzaumHuoe PacCIioJIOKCHHUEC IPSAMBIX B

https://resh.edu.

ru/subject/17/10/
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npoctpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPAMOM, IPOXOASAIIEN YepeE3
TOYKY MPOCTPAHCTBA U HE JIexKallel Ha
JTaHHOU mpsiMoii. JlemMa o mepecedeHun
MapajuieIbHbIX MPSMBIX INTIOCKOCTHIO

https://resh.edu.ru/subject/17/10/

26

[TapamtensHOCTB Tpex HIpsMbIX. TeopeMa
0 TpEX mapaJuIeNIbHBIX NpsAMbIX. Teopema
0 CKpELIMBAIOIINXCS MPSIMBIX

https://resh.edu.ru/subject/17/10/

27

28

29

30

31

[TapannensHOE MPOSKTHUPOBAHHE.
OcHOBHBIE CBOMCTBA apaJLJICILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbHas nmpoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapamenbHOCTh MPAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMON U
IIJIOCKOCTH

FGOMCTpI/I‘-IeCKI/Ie 3aa4i Ha BBIYMCJICHUC

U JIOKA3aTelIbCTBO, CBA3aHHBIC C
NapaJUIEIbHOCTBIO MIPSMBIX U INIOCKOCTEN

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHust, MPOXOASAIIETO
yepe3 JAHHYIO NPSAMYIO Ha YepTexXe U
MapajjIeIbHOrO IPYyrou npsmoil. Pacuér
OTHOLIEHUI

[TapannensHas MPOEKIKs, TPUMEHEHNE
JUTSl IOCTPOCHUS CEYCHHH Ky0a 1
napajenenumnena. CBoiicTra
napajuieJenuIe1a ¥ Ipu3Mbl

[Tapannenshele ockocty. [pusnaku
HapajieNIbHOCTH JIBYX IUIOCKOCTEH

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

35

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOASALICH Yepe3 TOUKY, HE
IIPUHAUIEKANTYIO0 JaHHOU IJIOCKOCTH U
CJIEICTBUSA U3 HEE

https://resh.edu.

ru/subject/17/10/

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IEpeceueHus
IIPU NIEPECEUEHUH IBYX MapalIeIbHbBIX
IJIOCKOCTEN TpEeTher

https://resh.edu.

ru/subject/17/10/

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOI ¢
JBYMsI TapaJIJIEIbHBIMU NIOCKOCTSMHU

https://resh.edu.

ru/subject/17/10/

38

39

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

40

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenumneaa

https://resh.edu.

ru/subject/17/10/
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41

42

43

44

45

Brruucrienue JUIMH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[TeprieHAMKYASIPHOCTH NPAMOU U
rwiockocTu. [Ipu3Hak
MEePIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

[TeprieHAMKYASIPHOCTH NPAMOU U
rwiockocTu. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TPSIMOM, TTPOXOISIICH
Yyepes TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

IInockoctu u MNEPINCHAUKYIIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

46

47

48

[ImockocTH U nepreHINKYIIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX
[lepnieHqUKYIAp U HAKIIOHHAS.
ITocTpoeHue neprneHuKynspa U3 TOUKU
Ha MPSAMYIO

[lepnieHqUKYIAp U HAKIIOHHAS.
[TocTpoeHue neprneHuKynsapa U3 TOUKU
Ha IPSMYIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

49

Teopema o0 TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)

https://resh.edu.ru/subject/17/10/

50

o1

Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpaTHas)

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

52

[Tonck neprneHAUKYASIPHBIX MPSMBIX C

https://resh.edu.ru/subject/17/10/
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53

IIOMOILBIO ITEPIIEHAUKYIAPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://resh.edu.

ru/subject/17/10/

54

55

56

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
[IPaBWJIbHON MUPaMUbI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUABI C TIOMOIIIBIO
OpPTOTOHAIILHOM MPOEKITNH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETPHUN B MHOTOTPAaHHHKAX

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

57

58

59

[Ipu3Hak nepneHaANKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOﬂHI/II\/JI OT TOYKH JO IIITOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH 0 MIIOCKOCTH

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

60

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHSI, CIIBUT TOYKHU TIO
MapajuIeIbHON IPSIMOU

https://resh.edu.

ru/subject/17/10/

61

62

63

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

Konrtponsnas padora "B3anmuoe
PacroJI0KEHUE NPSMBIX U IUIOCKOCTEN B
npocTpaHcrae”

[ToBTOpEHME: Yroa MeXAy IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/
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64

IToBTOpEHME: Yyroy MexIy
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/10/

65

66

FCOMeTpI/I‘ICCKI/IC MCETOJABbI BBIYUCIICHU
yriia MCXKAy NpsAMbBIMUA B MHOT'OI'paHHUKAX

JByrpanubiii yroja. CBONCTBO JUHEMHBIX
YIJI0B IBYTPAHHOTO yTIiia

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CpolicTBa B3aMHO NEPHEHANKYISIPHBIX
IJIOCKOCTEM

https://resh.edu.

ru/subject/17/10/

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMON
IIEpECEUYECHUS ABYX IUIOCKOCTEN
NIEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

https://resh.edu.

ru/subject/17/10/

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajesenumnesa

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
napajiieacnuiiea U CJICACTBUC U3 Hee

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

71

CrepeomeTpruecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PaCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

https://resh.edu.

ru/subject/17/10/

72

73

[ToBTOpEHME: CKPEIIMBAIOIINAECS TIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIUBAOINUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIUBAIOIIUMUCA IPAMBIMU B
IMPOCTBIX CUTYAHAX

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

74

Paccrosinue OT TOYKH J10 MJIOCKOCTH,
paccTostHuE OT MPSMOM 70 MIIOCKOCTH

https://resh.edu.

ru/subject/17/10/
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Beluncienue paccTosSHUN MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C

https://resh.edu.ru/subject/17/10/

& IIOMOUIBIO NEPIIEHIUKYIIPHON
IJIOCKOCTH
TpéXrpaHHblid yroyi, HEpaBeHCTBa s

76 TpexrpaHHbIX yrioB. Teopema Iludaropa, https://resh.edu.ru/subject/17/10/
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIya

77 DneMeHTHI CPepUIeCcKOil TeOMETPHH: https://resh.edu.ru/subject/17/10/
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosgHus"

79 Cucremaru3zanus 3HaHUH https://resh.edu.ru/subject/17/10/
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"

80 [Mupamuna. Buasl nupamua. IlpaBunbHas https://resh.edu.ru/subject/17/10/
nupamua

81 IIpusma. IIpssmast ¥ HaKIOHHAS IPU3MBI. https://resh.edu.ru/subject/17/10/
IIpaBuibHas mpusma

82 [IpssMoit napainenenunen, https://resh.edu.ru/subject/17/10/
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Beinykiieie MHOrorpanHuku. Teopema https://resh.edu.ru/subject/17/10/
Ditnepa
Brzmylcnme MHororpaHHuku. Teopema https://resh.edu.ru/subject/17/10/

84 Olinepa. [IpaBunbpHbIE U TOTYNIpaBUIbHBIE
MHOTOTpaHHUKHU

85 KontpomnsHas pabora "MHOrorpaHHUKH"

86 ITonsiTHE BEKTOpA Ha IIJIOCKOCTH U B https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/
87 CyMMa BEKTOpOB
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88 Pa3zHocTh BekTOpOB 1
https://resh.edu.ru/subject/17/10/
89 [TpaBuso mapamnenenurnena 1
https://resh.edu.ru/subject/17/10/
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pa3znoxxenune BekTopa 1o 6asuc é
: HHe Beiropa I 1 Z]Tp x https://resh.edu.ru/subject/17/10/
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IUIOCKOCTH
https://resh.edu.ru/subject/17/10/
92 CkansipHoe pou3BeJICHUE 1
93 Beruncnenue yria Mexy BEKTOpaMu B 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Ny https://resh.edu.ru/subject/17/10/
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
Ny https://resh.edu.ru/subject/17/10/
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
Ny https://resh.edu.ru/subject/17/10/
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
. https://resh.edu.ru/subject/17/10/
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
https://resh.edu.ru/subject/17/10
98 O000111eHIE U CUCTEMATH3AIUS 3HAHUI 1 ps:// [subject/17/10/
https: h.edu. bject/17/10
99 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 ps://resh.edu.u/subject/17/10/
100 HToroBasi KOHTpOJIbHASA paboTa
101 HroroBast koHTpOIBHAS paboTa
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acos

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m = Tema ypoka Kontposbubie IIpakTnueckue
Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
[ToBTOpEHME TEMBI
" P https://resh.edu.ru/subject/17/11/
1 Koopaunars! BekTopa Ha 1
IIJIOCKOCTH M B IPOCTpaHCcTBe"
5 [ToBTOopenue Temsl "CkansipHoe 1 https://resh.edu.ru/subject/17/11/
MPOU3BEJICHUE BEKTOPOB"
[loBTOpEHME TEMBI
" P https://resh.edu.ru/subject/17/11/
3 Boruncnenue yrina mexmay 1
BEKTOpaMHU B IPOCTPaHCTBE"
[ToBTOpenue Temsl "YpaBHeHNE
Ii) Vp https://resh.edu.ru/subject/17/11/
4 MPSIMOM, IPOXOASAIIEN Yepe3 1
JBE€ TOUKH"
VYpaBHEHHUE IIIIOCKOCTH,
P https://resh.edu.ru/subject/17/11/
5) HOpMaJlb, ypaBHEHUE 1
MIJIOCKOCTH B OTPE3Kax
VYpaBHEHUE MJIOCKOCTH,
P https://resh.edu.ru/subject/17/11/
6 HOpMaJlb, ypaBHEHHE 1
MIJIOCKOCTH B OTPE3Kax
https://resh.edu.ru/subject/17/11/
7 BekropHoe npousBeneHue 1
8 JInHenHbIE HEPAaBEHCTBA, 1 https://resh.edu.ru/subject/17/11/
JIMHEWHOE TPOrpaMMHUPOBAHHIE
9 JIuHeiiHbIe HEPABEHCTBA, 1 https://resh.edu.ru/subject/17/11/

JIMHEWHOE IIPOrPaMMHUPOBAHUE
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10

AHaIUTHYECKUE METOIBI
pacuéra yria Mex1y IpsIMbIMH
B MHOT'OTpaHHUKaX

https://resh.edu.ru/subject/17/11/

11

AHaIUTUYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

https://resh.edu.ru/subject/17/11/

12

13

dopmyJiia pacCTOIHUSA OT TOUKHU
710 IJIOCKOCTH B KOOP/AMHATaX
Haxoxzaenue pacctosiHuii ot
TOYKH JI0 TJIOCKOCTH B Ky0e

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTHU B
MIPaBIJIbHON MHpaMuUje

https://resh.edu.ru/subject/17/11/

15

16

17

KonTponbnas padbota
"AHanutuyeckas reometpus”
CeueHnst MHOTOIPaHHUKOB:
CTaHJIapTHBIE MHOIOTPAHHUKH
CeueHust MHOTOIpaHHUKOB:
METOJ] CIE10B

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

18

CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE TIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/11/

19

20

[TapamiensHbIe IpsIMBbIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA

[TapamiensHbIe IpsIMBIE U

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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IUIOCKOCTH: PACUYET OTHOLIEHUI

21

22

23

24

[TapannensHbie psiMble U
IJIOCKOCTH: YIJIBI MEKITY
CKPEILMBAIOIUMUCS IPSIMBIMU

IlepnieHIuKyNIApHBIE IPSIMBIE U
IUIOCKOCTH: CTAaHJAPTHBIC NTaphbl
HEPIECHIUKYIISPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TPeX
MePIEeHIUKYIIApax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

[ToBTOpenue: mionaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
noo00us

https://resh.edu.ru/subject/17/11/

26

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOLIA/IeH, COOOpaXeHHs
no100us

https://resh.edu.ru/subject/17/11/

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaxeHHs
noaoous

https://resh.edu.ru/subject/17/11/

28

IImomann ceuenmnii

https://resh.edu.ru/subject/17/11/
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MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00us

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

https://resh.edu.ru/subject/17/11/

30

31

32

KonTponbhas padota
"[loBTOpEHNE: MHOTOIPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKLIUN
yria

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasieNenuneaa

https://resh.edu.ru/subject/17/11/

34

[Tpuknaguele 3a1a4u,
CBSI3aHHBIE C BEIUHMCIIEHHUEM
00BEMaA MPSAMOYTOIBLHOTO
napajienenuIena

https://resh.edu.ru/subject/17/11/

35

OO6BbEM IpsIMON TPU3MBI

https://resh.edu.ru/subject/17/11/

36

CrepeomeTpuuecKue 3a1a4H,
CBSI3aHHBIC C BEIYUCIICHHEM
00BEMOB MPSAMON TPU3MBI

https://resh.edu.ru/subject/17/11/
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37

[Ipuknagueie 3a1auu,
CBSI3aHHBIE C 00BEMOM MPSMOU
MPU3MBbI

https://resh.edu.ru/subject/17/11/

38

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

https://resh.edu.ru/subject/17/11/

39

40

41

Beruncnenmne o0bEMOB TelI ¢
TIOMOIIBIO OIIPENEIIEHHOTO
uHTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMUIBL.
OTtHoleHne 06beMOB TUPAMU]]
C 00IIKM yTJIOM

dopmyna 00bEMa MUPaMUIBL.
OTtHomeHne 00beMOB TUPAMU]]
C 00LINM yTJIOM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

42

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOU MPU3MBI

https://resh.edu.ru/subject/17/11/

43

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIE C 00BEMaMU
T PAMH/TBI

https://resh.edu.ru/subject/17/11/

44

45

[IpukanHble 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknagHeie 3aga4u 1Mo TeEMe
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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46

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosiHus 10
IUIOCKOCTH

https://resh.edu.ru/subject/17/11/

47

48

49

KonTponbaas padota "O0béM
MHOrorpaHHuka"

HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIEeCKON
MMOBEPXHOCTHU

Hunuuap. Ipsamoii kpyroBoi
umuHap. [Tnomanp
MOBEPXHOCTH IIMIIUH/PA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

50

Konnueckas noBEpXHOCTB,
o0pazyroniue KOHUYECKon
nosepxHoctu. Konyc

https://resh.edu.ru/subject/17/11/

o1

CeueHune KOHYyca TIOCKOCTHIO,
MapajieaIbHOMN MIIOCKOCTH
OCHOBAaHUsA

https://resh.edu.ru/subject/17/11/

52

53

54

Y ceu€HHBIN KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOM
MOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa
[Tnomans 60KOBOM
MOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

55

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

https://resh.edu.ru/subject/17/11/
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IMOCTPOEHUEM CEUECHU I
LUJIMHApPA, KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

https://resh.edu.ru/subject/17/11/

56 .
MMOCTPOCHUEM CEUEHUN
HUIUHpPA, KOHYCa
57 [IpuknagHeie 3anauu, https://resh.edu.ru/subject/17/11/
CBSI3aHHBIC C LIMJIMHIPOM
58 [Ipuknagneie 3anaun, https://resh.edu.ru/subject/17/11/
CBSI3aHHBIE C LIUJIUHAPOM
59 Cdpepa 1 map https://resh.edu.ru/subject/17/11/
[Tepeceuenue chepsr u mapa ¢
60 mockocTero. Kacanue mapa n https://resh.edu.ru/subject/17/11/
cdepsl mIockocThio. Bua u
n300pakeHue napa
[Tepeceuenue chepsl u mapa ¢
61 mrockocThio. Kacanue mapa u https://resh.edu.ru/subject/17/11/
cdepsl mIocKocThi0. Bua u
n300pakeHue napa
62 VYpasuenue chepsl. [Lnomanp https://resh.edu.ru/subject/17/11/
cdepsl u e€ gacTeit
https://resh.edu.ru/subject/17/11/
63 Cummerpus chepsl u mapa
CrepeomeTpuueckue 3aa4u Ha
64 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE, https://resh.edu.ru/subject/17/11/

CBSI3aHHBIE CO CEPOi U MIapoM,
MOCTPOEHUEM UX CEUCHUH
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IIJIOCKOCTBIO

65

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://resh.edu.ru/subject/17/11/

66

67

68

[Tpuknaanbie 3a1a4u,
CBsI3aHHBIE CO c(epoii U mapom

[ToBTOpEHUE: OKPY)KHOCTH Ha
[JIOCKOCTH, BEIYMCIIEHUS B
OKPY>KHOCTH, CTAHJIapPTHBIC
noxoous

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalllCHUS 1 MHOI'OI'PaHHUKOB

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

69

70

71

3anaun no teme "Tena u
MTOBEPXHOCTHU BpareHus"

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

72

73

74

O6vem mumHapa. Teopema 00
00BEME MPSAMOTro HUIMHAPA
Brrunciienne 00bEMOB TEJI €
MIOMOIIIBIO ONPEIETEHHOTO
unterpana. O6bE€M KoHyca
ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

75

CrepeomeTpuieckue 3aaauu,

https://resh.edu.ru/subject/17/11/
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CBSI3aHHBIE C BEIUUCIIEHHUEM
00BEMOB IUIIMHPA, KOHYCA

76

77

[Ipukitagueie 3aga4u 10 TEME
"OO0BEMBI U MIIOAIN
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mapa. [Lmomans cdepsr.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoBOTO
CErMEHTa U IapOBOTr0 CEKTOpa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

78

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa U TIIOMIAJIBI0
chepnl. COOTHOIICHUS MEXTY
TIOMIAIIMU TTOBEPXHOCTEN U
o0BEMaMH MOJOOHBIX Tel

https://resh.edu.ru/subject/17/11/

79

80

[Tono6uble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH
KonTponbhas pabora
"[Inouiany NoBEpPXHOCTU U
00BEMBI KPYTJIBIX TEl"

https://resh.edu.ru/subject/17/11/

81

JIBM>KeHUS MPOCTPAHCTBA.

https://resh.edu.ru/subject/17/11/
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OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (huryp. O6mme
CBOICTBA IBMKEHUIN

82

Bunnl nBukenunit:
NapajuleIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

https://resh.edu.ru/subject/17/11/

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
['eomeTpHuuecKre 3a1a4n Ha
PUMCHEHHE JIBHKCHUS

Kontponbnas padota "BekTopsl

B MpocTpaHcTre"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMATU3alMsl 3HAHUMH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

87

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHHUMH:
"BexTopsl B mpocTpaHcTee”

https://resh.edu.ru/subject/17/11/

88

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cUucTeMaTu3alus 3HaHW:

https://resh.edu.ru/subject/17/11/
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"BexTops! B mpocTpaHcTae”

89

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

https://resh.edu.ru/subject/17/11/

90

O6o6maromee moropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

https://resh.edu.ru/subject/17/11/

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3als 3HaHuH:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://resh.edu.ru/subject/17/11/

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAaHWH:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TEm"

https://resh.edu.ru/subject/17/11/

93
94

Wrorosas koHTpoJsIbHAs paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpeHue, 0600IIEeHNE U
cHCTEMaTH3aINsI 3HAaHUH

https://resh.edu.ru/subject/17/11/

96

Uctopus pazsutus

https://resh.edu.ru/subject/17/11/
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CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://resh.edu.ru/subject/17/11/

98

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://resh.edu.ru/subject/17/11/

99

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

100

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/
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102

Hcropus passurus
CTEPEOMETPHUHU KaK HAyKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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