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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 HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OPMHUpPOBAHUE MOHHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, HUCCIIETOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CHTYAIUSIX U MPU H3YYCHUH IPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['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 T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIeiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MNPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHHUE CEYEHHUI.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY MPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TNIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEyrojbHas MNUpaMuia M MPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTHM NPSIMOM IPHU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHMKE: CHMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaienenumneqa M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,



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, romoreTusi. Pemienue 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), CEYEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. l[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpanHcTBa. OtoOpakenus. JIBUKeHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 M HCCIIEIOBATEIBCKYIO JESITCIBHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
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  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
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,  HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

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
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINUOOK, BBISIBIEHHBIX TPYAHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILECTBA KOMAaHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
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 WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh M3yUYCHHbIE MOHSTHS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara anreOpbl, penarh MpPakKTUYECKHe 3ajJlayu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHUIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT,

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YIJIOB MEXKITY MPSMBIMHU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUSA;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUUECKHUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOILECCE TMOUCKA PEIICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MNPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 20 1
5 B3anMHOe pacnonokeHue npsmsIx B 7
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTriasl v paccTosiHUA 17
MHororpanHuku 8
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, O606H.[€Hlfe " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, 0606HICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

MOJIYYCHHBIX IUTIOCKOCTEH. PaCKpaI_HI/IBaHI/IC MMOCTPOCHHBIX
CEUECHUI Pa3sHbIMU [IBETAMU

10 KUIACC
Ne KoanyectBo yacoB Jlara DJIEKTPOHHbIE
~ Tema ypoka Konrpoabnbie IIpakruyeckue uugposbie
n/n Bcero U3YYeHUS
padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsbl
OcHOBHBIE TIpaBHIIa H300paKEHUST HA PUCYHKE TNIOCKOCTH, 01.09
1 napajuleNbHBIX IPSIMbIX (OTPE3KOB), cepeaArHbl oTpe3ka [ToHsaTus 1 https://resh.edu.ru/s
. p p p » CCpen p ubject/17/10/
CTepEOMETPHUU: TOUKA, MPsIMasi, INIOCKOCTb, TPOCTPAHCTBO.
) [TonHsTHS: TIEpeceKaONINecs INTOCKOCTH, TIEPECEKAIOIINECS 1 07.09 https://resh.edu.ru/sub
" [IpsAMas ¥ IIOCKOCTh; MOIYIIPOCTPAHCTBO ject/17/10/
3 MHOTrOTrpaHHHKH, H300paKEHUE MPOCTEUINTUX MTPOCTPAHCTBEHHBIX 1 07.09 https://resh.edu.ru/sub
" (uryp, HECYLIECTBYIOIIUX 00BEKTOB ject/17/10/
i MHOTrOorpaHHUKH, U300pKEHHUE MPOCTEHIIIMX TPOCTPAHCTBEHHBIX 1 08.09 https://resh.edu.ru/sub
¢buryp, HeCyIeCTBYIOIHUX 00BEKTOB ject/17/10/
S. AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1 14.09 jh(;[;[:[;)/s]:-é//rfcs)?.edu.rulsub
14.09 https://resh.edu.ru/sub
6. .
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUSI U3 HUX 1 ject/17/10/
AKCHOMBI CTEpPEOMETPUH U NEpBBIE cIeCTBUA U3 HUX. CIIocOObI 15.09
7 " https://resh.edu.ru/sub
. BaJaHMs NpSIMBIX U MJIOCKOCTel B mpocTpaHcTBe. O003HaYeHUs 1 ject/17/10/
NPSIMBIX U MJIOCKOCTEN
N300paxeHune cedeHU nupamuibl, Kyoa v Mpu3Mbl, KOTOpPbIE 21.09
g MPOXOAAT uepes ux péopa. M3zobpakeHnue nepeceueHus 1 https://resh.edu.ru/sub
' MOJy4EHHBIX IUIOCKOCTEN. PacKkpammBanyue MOCTPOEHHBIX ject/17/10/
CE€UYEHUI pa3HbIMU LIBETAMHU
N300paxeHune cedeH nupamMuibl, Kyoa v MpU3Mbl, KOTOpPbIE 21.09
9. MpOXOIAT uepe3 ux péopa. M3o0pakeHue nepeceveHus 1 https://resh.edu.ru/sub

ject/17/10/




N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOpPbIE 22.09
10 MpOXOJAT Yyepe3 ux péopa. M3o0pakeHue nepecedeHus https://resh.edu.ru/sub
" NOJYYEHHBIX IUIOCKOCTEN. PacKkpaluvBaHuie MOCTPOEHHbIX ject/17/10/
CCUCHHI Pa3HBIMH LIBETAMH
11. Meroxa cinenoB Ajisi HOCTPOCHUS CEYEHUI 28.09 h(;[g)/sl:é//ris);\.edu.ru/sub
12 Mertoa cresioB s MOCTpoeHus ceueHnid. CBOMCTBA MepeceueHU 28.09 https://resh.edu.ru/sub
" OpSMBIX U IUIOCKOCTEH ject/17/10/
13 Mertoa cneqoB Aiisi OCTpoeHus ceueHnid. CBoMCTBa nepeceueHui 29.09 https://resh.edu.ru/sub
" OpSMBIX U IUIOCKOCTEH ject/17/10/
[TocTpoenne ceueHuit B mupamuie, Kyoe rmo TpéM Toukam Ha 05.10 ttos://resh.edu.ru/sub
« . ttps://resh.edu.ru/su
14. . .
pébpax. CozmaHne BEIHOCHBIX YEPTEkKEH 1 3aIiCh 1aroB ject/17/10/
MOCTPOCHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha 05.10 ttos://resh.edu.ru/sub
R . ttps://resh.edu.ru/su
15. pé6pax. Co3gaHue BHIHOCHBIX YePTEXKEH 1 3aIlliCh I1aroB ject/17/10/
MOCTPOCHUS
[TocTpoenne ceueHmit B mupamuie, Kyoe 1mo TpéM Toukam Ha 06.10 ttos://resh.edu.ru/sub
« . ttps://resh.edu.ru/su
16. pébpax. Co3gaHue BHIHOCHBIX YepTEXKeH U 3aMuch 11aroB ject/17/10/
MOCTPOCHHS
17 [ToBTOpenue mianuMeTpuun: Teopema 0 TPONMOPIIMOHATIBHBIX 12.10 https://resh.edu.ru/sub
" orpeskax. [Togo6ue TpeyroabHUKOB ject/17/10/
[ToBTOpenue nnanumerpun: Teopema Menenas. Pacuers B 12.10
18. cedeHHUsX Ha BBIHOCHBIX uepTexax. Mctopus pa3BuTus ?gzrt)/sl.;//rleg?.edu.ru/sub
IUTAHUMETPUH U CTEPEOMETPUH
19. TloBTOpeHue u cucreMaTH3alys yueOHOro MaTepuaa 13.10 ?gi?fig;fg?eduxw sub
20. KoutponbHas pabota "Akcuomsl crepeomeTpun. Ceuenus" 19.10 https://resh.edu.ru/ sub
ect/17/10/
B3aumHoOe pacrosnoxeHne NpsiMbIX B IPOCTPAHCTBE. 19.10
https://resh.edu.ru/sub
21.  CkpeuuBaromuecs npsimbie. [Ipu3HaKy CKpermuBaronXcs

npsaMbIX. [TapamiensHble TpsIMbIE B IPOCTPAHCTBE

ject/17/10/




TeopeMma 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOM
MapajuIeJIbHON JAHHOU IIPSAMOM, POXOIALIEN Yepe3 TOUKY

20.10

https://resh.edu.ru/sub

22. MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU paMoil. Jlemma o ject/17/10/
MepeCceYeHNH MaPAILIEIBHBIX MPSAMBIX TUIOCKOCTHIO

23 [MapamiensHOCTB Tpex NpsMbIX. TeopeMa o0 TpEX mapajIeIbHBIX 26.10 https; //resh.edu.ru/sub
npsmMbIX. Teopema 0 CKpEeIBAOIIUXCS IIPSIMbIX ject/17/10/
[TapannensHoe npoekTrupoBanue. OCHOBHBIE CBOMCTBA 26.10

24. mapajuIeNnbHOTO MPOEeKTHUpoBaHUs. M300pakeHne pasHbIX QUryp B h(;[;[:[;)lsl:;//rfg?.edu.ru/sub
napajyuiebHON MPOESKIIUN ]

o5 LenTpanbpHast mpoeKIusi. YTOJI C COHANIPaBICHHBIMU CTOPOHAMH. 27.10 https://resh.edu.ru/sub
Yroa Mexay nIpsMbIMU ject/17/10/

2. 3aga4yn Ha JOKa3aTeIbCTBO M UCCIICAOBAHUE, CBSI3aHHBIE C 09.11 .httpS: //resh.edu.ru/sub
PacroIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE ject/17/10/
[ToHsATHS: MapauIeTbHOCTD MPSAMOM M TUIOCKOCTH B 09.11

27. mpoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMOM U IIIOCKOCTH. jh‘;[;[:rt)/sl:é//rleg?.edu.ru/sub
CBoiicTBa NapajuieIbHOCTU MPSAMOM U TUNIOCKOCTH
['eomeTpuueckue 3a1aun Ha BBIYMCICHHUE U JI0KA3aTEIbCTBO, 10.11 ttos:/Iresh.edu.ru/sub

28.  CBsI3aHHBIE C APAJLIEIBHOCTBIO MIPSAMBIX U IIJIOCKOCTEN B jecrt)/SiYIrfg / AU Tuisu
MPOCTPAHCTBE

29 [TocTtpoeHue cedyenust, MPOXOIAIIETO Yepe3 JaHHYIO MPSIMYIO Ha 16.11 .httpS: //resh.edu.ru/sub
YEepTEkKEe U NapaJlIeIbHOrO APYrod npsmMoil. Pacuér oTHOmIEHNI ject/17/10/
[TapannenpHas npoeKLys, IPUMEHEHNE AJI IOCTPOEHUS CEUEHUN 16.11

30. kybOa u napamienenunena. CBoiicTBa napasienenunena u hitps:/fresh.edu.ru/sub

ject/17/10/

MPU3MBI

31 [MapannensHble miockocTu. [Ipu3Haku napanienbHOCTH JBYX 17.11 https://resh.edu.ru/sub
IJIOCKOCTEMN ject/17/10/
Teopema o mapaenTbHOCTH U €TMHCTBEHHOCTH TIJIOCKOCTH, 23.11

32. MpOXOIIIEH Yepe3 TOUKY, HE MPUHAJICHKANTYIO JaHHOM ret;[:[t)/sl:;//rfé?.edu.ru/sub
TUTIOCKOCTH | CIIEJICTBHS U3 HEE

33. CeoiicTBa MapauIeIbHBIX TUIOCKOCTEH: O MapalIeIbHOCTH 23.11 https://resh.edu.ru/sub




MPSIMBIX IIEPECEUCHHUS IIPU IIEPECEUCHHUH ABYX ITapaieIbHbIX
IIJIOCKOCTEMN TpeThen

ject/17/10/

CaoiicTBa mapamieIbHBIX TIOCKOCTEH: 00 OTpe3kax 24.11
g4, TAPAUICTBHBIX IPAMBIX, 3aKJIFOYEHHBIX MEXKIY MapajlieTbHBIMU https://resh.edu.ru/sub
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOM C IBYMs I1apajuIeIbHBIMU ject/17/10/
IJIOCKOCTSAIMU
, https://resh.edu.ru/sub
35. TloBropenue: Teopema IIudaropa Ha mIocKoCTH 30.11 jec?/l? 10/
36. IloBTOpeHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTrOJbHUKA 30.11 ?Jéﬁ)fig/;fg?.edu.ru/sub
. , https://resh.edu.ru/sub
37. CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO MapasuiesenuIe ia 0112 'ecrt)/ 17/10/
33, Brruncnenue JIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM 07.12 https://resh.edu.ru/sub
MapajieenuIesie ject/17/10/
39 [lepnieHIuKyNApHOCTD MPSIMON U TI0CKOCTH. [Tpu3Hak 07.12 https://resh.edu.ru/sub
" NEpHEHIMKYJIAPHOCTH MPAMOM U IIIOCKOCTH ject/17/10/
40 [lepnieHIuKyIApHOCTD MPSAMON U TI0CKOCTH. [Tpu3Hak 08.12 https://resh.edu.ru/sub
' MEPNEHIUKYISPHOCTH MPSAMOM M IIIOCKOCTH ject/17/10/
Teopema 0 CylEeCTBOBaHUM U €JUHCTBEHHOCTH MPSAMOI, 14.12
41. nppoxojsuiel yepe3 TOUKY MPOCTPAHCTBA U MEPIIEHAUKYIIPHON K h(;[;[:rt)/sl:;//rfg?.edu.ru/sub
MJIOCKOCTH ]
42 [1mockoCTH M EPIIEHIUKYIISIPHBIE UM NIPSIMBIE B 14.12 https://resh.edu.ru/sub
" MHOTOIpaHHHUKax ject/17/10/
43 [1mockoCTH M EPIIEHIUKYIISAPHBIE UM NIPSMBIE B 15.12 https://resh.edu.ru/sub
" MHOTOIpaHHHUKax ject/17/10/
m [Mepnenaukynsip u HakinoHHas. [locTpoeHne neprneHuKyIsIpa U3 21.12 https://resh.edu.ru/sub
TOYKH Ha IPSIMYIO ject/17/10/
45 Ilepnennukynsap u HaknoHHas. [locTpoeHne nepneHauKyspa u3 21.12 https://resh.edu.ru/sub
" TOYKM HA NPSAMYIO ject/17/10/
46. Teopema o TpEX nepneHAUKYIApax (MpsiMast ¥ oOpaTHast) 2212 https://resh.edu.ru/sub

ject/17/10/




47. Teopema o TpEx NEepHEHANKYIApax (MpsMasi ¥ 0OpaTHast) 28.12 https://resh.edu.ru/sub
ject/17/10/
28.12 https://resh.edu.ru/sub

48.  YT0J MEXy CKPEIIMBAIOIIUMHUCS MPSIMbIMU 8 'ec?/ 17/10/

19 [Touck nepreHIuKyYISIPHBIX TPSIMBIX C TTIOMOIIBIO 29.12 https://resh.edu.ru/sub
MEePIEeHANKYJISIPHBIX MIOCKOCTEH ject/17/10/

, https://resh.edu.ru/sub

50. OproroHajibHOE TPOCKTUPOBAHUE 11.01 jec$/17 10/

51 [Toctpoenue ceveHuii Kyoa, MPU3MBbI, TPABMIILHON MUPAMUIBI C 11.01 https://resh.edu.ru/sub
MOMOIIBI0 OPTOrOHATBHON MTPOCKIIMKU ject/17/10/

~ [Toctpoenue ceuenuii Kyoa, MPU3MBbI, IPABUIbHON MHPAMUIBI C 12.01 https://resh.edu.ru/sub
MOMOIIBI0 OPTOrOHAIBHON MTPOESKIIMKI ject/17/10/

53 CummeTpus B IpOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH. 18.01 https://resh.edu.ru/sub
[InockocTH cMMMETPHL B MHOTOTPaHHUKAX ject/17/10/

eq. [Tpu3HaK MEPICHIUKYIIPHOCTH MIPSIMON U TUTOCKOCTH KaK 18.01 https://resh.edu.ru/sub
CJIEJICTBHE CUMMETPHUH ject/17/10/

55, [IpaBuiIbHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSIHUM OT TOUYKH 10 19.01 https://resh.edu.ru/sub
IUIOCKOCTH ject/17/10/

56, [IpaBunbHBIE MHOTOTPaHHUKU. Pacy€T paccTOSTHUI OT TOUYKHU 110 25.01 https://resh.edu.ru/sub
TUIOCKOCTH ject/17/10/

57 CriocoObl OMYCTUTH MEPIIEHANKYISPHI: CAMMETPHS, CABUT TOYKU 25.01 https://resh.edu.ru/sub
10 TapaJIEIbHON MPSAMOM ject/17/10/

58. CnBur mo HemapasieIbHOU MPsIMON, H3MEHEHUE PACCTOSHUN 26.01 ?gzrt)/sl:é//rleg?.edu.ru/sub

, https://resh.edu.ru/sub

59. TloBTOpeHHe U cUCTeMaTH3aIMsl yIeOHOTO MaTeprana 01.02 'ecrt)/ 17110/

60 KonTponpHas padota "B3auMHOe pacmonoxkeHune MpsMbIX U 01.02 https://resh.edu.ru/sub
IJIOCKOCTEN B pocTpaHCTBE" ject/17/10/
[ToBTOpEHME: Yroa MEeXAy NPsIMbIMU Ha IJIOCKOCTH, 02.02

61. TpUrOHOMETpHS B IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA ret;[:[t)/sl:;//rfg?.edu.ru/sub
KOCHHYCOB

62. TloBTOpeHHE: yroia MeXy CKPEIUBAIOIIMMUCS NPSIMBIMH B 08.02 https://resh.edu.ru/sub




MPOCTPAHCTBE ject/17/10/
63 I'eomeTprueckue METObI BEIUMCIEHUS YIJIa MEKY IPSIMBIMU B 08.02 https://resh.edu.ru/sub
" MHOTOIpaHHHUKaXx ject/17/10/
64 JIByrpansblii yros. CBOWCTBO JMHEWHBIX YTJIOB ABYTPAaHHOTO 09.02 https://resh.edu.ru/sub
- yria ject/17/10/
65 [lepnenaukynspHsie miockocTd. CBOCTBa B3aUMHO 15.02 https://resh.edu.ru/sub
" NepIEHAMKYISAPHBIX IIOCKOCTEH ject/17/10/
[Tpu3Hak nepneHANKYIIPHOCTH TUIOCKOCTEH; TeopeMa O psSIMOit 15.02
66 o o https://resh.edu.ru/sub
. [epecedeHus JIByX IIOCKOCTEeH MepreHAUKYISAPHBIX TPEThel -
ject/17/10/
IIOCKOCTH
67 [IpsiMoyTONBHBIN MapasuieNenume; Kyo; n3MepeHus, CBOMCTBA 16.02 https://resh.edu.ru/sub
" OpSAMOYTOJILHOTO MapaulesIenuIeia ject/17/10/
68 Teopema o0 nuaroHanu NPsSMOYTOJIHLHOTO MapajuIesIeUIe1a U 22.02 https://resh.edu.ru/sub
" CclejiCTBHE U3 HEd ject/17/10/
69 CrepeoMeTpHuyecKre U NPUKIIAIHBIE 3aJa4, CBA3aHHBIE CO 22.02 https://resh.edu.ru/sub
" B3aMMHBIM PACIIOJI0KEHUEM MIPAMBIX U INIOCKOCTH ject/17/10/
20 [ToBTOpEHME: CKPEIMBAIOIIUECS MPSMBIE, TAPAJIICIbHbIE 29.02 https://resh.edu.ru/sub
" IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPAHHHKAX ject/17/10/
[Tapa mapanienbHBIX TIOCKOCTEH Ha CKPEIUBAIOIINXCS MPSMBIX, 29.02
https://resh.edu.ru/sub
71.  paccTOsHHE MEXIY CKPEUTMBAIOIINMUCS MPSIMBIMH B ITPOCTHIX -
ject/17/10/
CUTYyalHUsX
29 PaccrosiHue OT TOUKH 10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOi 10 01.03 https://resh.edu.ru/sub
" IUIOCKOCTH ject/17/10/
73 Brruncnenne pacCTOSHUN MEXY CKPEIMBAIOIIUMUCS IPSIMBIMU 07.03 https://resh.edu.ru/sub
" C HOMOIIBIO TIEPIIEHUKYIIAPHOMN TLIOCKOCTH ject/17/10/
TpéxrpaHHbIil yroJ, HEPaBEHCTBA JJIS TPEXTPAHHBIX YIJIOB. 07.03
https://resh.edu.ru/sub
74.  Teopema IIudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JUJISI -
. ject/17/10/
TPEXTPAHHOTO yTJIa
25 DneMeHTHI ChepPUIEeCKON TeOMETPHH: T€Oe3NUECKIE JIMHUN Ha 14.03 https://resh.edu.ru/sub

3emiie

ject/17/10/




76. TloBTOpEHHME M CHCTEMaTH3alHs yueOHOro MaTepHana 14.03 jh(;[f;?/sl:;//rfg?'edu'rUISUb
77.  KourponbHas pa6ora "Yrisl u paccrosHus" 15.03 h;éli/sli;//rfgy-edu-rU/SUb
78. Cucremartusanus 3HaHUN "MHOTOTpAaHHUK U €T0 3JIEMEHTHI" 21.03 ?gg’/sié//r‘lag?-EdU-rU/SUb
79. IMupamuaa. Buner nupamua. [paBunbsHas nupaMuia 21.03 jh(;[;[:[ilsliéllrfg?.edu.ru/sub
80. IlIpusma. [Ipsimas u HakIOHHAs pU3MBbI. [IpaBuIbHAS TPHU3Ma 22.03 ?gg’/sl:é//rfgy-EdU-rU/SUb
a1 KH;);MOI?I napajuieJenuIe]], MPSIMOYTOJIbHBIN MapauieseuIe]I, 04.04 jrl‘:zrt)fl;;//rleg?_edu_ru/sub
82.  Bslnykible MHOrOrpaHHuKH. Teopema Diinepa 04.04 ?;é?fig/"fg?-edu-fU/SUb
83, Beimykisle MHOrorpanHuku. Teopema Oiinepa. [IpaBuiibHblie 1 05.04 https:/resh.edu.ru/sub
MOJIYITPaBUIIbHBIE MHOTOI'PaHHUKHU ject/17/10/
84. [TloBTopeHue u cucTemMaTH3alys y4eOHOTO MaTepuaa 11.04 ?gé?fig;fg?-wu-m/wb
85. KourpombHas paboTa "MHOrorpaHHuKH" 11.04 thFt)fli/Y/;’l‘BS?-edU-TU/SUb
86. IloHATHE BEKTOpA Ha INIOCKOCTU M B IPOCTPAHCTBE 12.04 rgéﬁfié/;fé?-edu-rU/SUb
87. CymMa BEKTOpPOB 18.04 lh(;[;[:rt)lslr/7//rfg;1.edu.ru/sub
88. Pa3zHOCTB BEKTOPOB 18.04 het(t:rt)/sl:/Y//rf(s)?.edu.ru/sub
89. IlpaBuio mapajienenunesa 19.04 jhetgt)/slié//ﬂlig?-edu-rU/SUb
90. VYMHOXeHHe BEKTOpA Ha YHCIIO 25.04 h(;f;f:rt)/sli/Y//rleg?-Edu.rU/SUb
o1 PasnoxxeHue BekTopa 1o 0azucy TpEX BEKTOPOB, HE JIeKAIIUX B 25.04 https://resh.edu.ru/sub
OJIHOM TIOCKOCTH ject/17/10/
92. CkaisipHOE NIPOU3BEICHNE 26.04 lh(;t;t:rtJ/sl:/7//ria(s)7.edu.ru/sub
93. BhIYKCIIEHHE yIJIa MEXKIy BEKTOPAMH B IPOCTPAHCTBE 02.05 https://resh.edu.ru/sub

ject/17/10/




94.  [Ilpocreiilue 3a1a4u ¢ BEKTOPAMH 1 02.05 jh(;[;[:[?/sli;//l'fg?-edu-rU/SUb
95. Tlpocreiilye 3a1auu ¢ BEKTOPAMH 1 03.05 h;élz/s’li;/;fg?-edu.rU/sub
96. [lpocTeiimue 3a1a4u C BEKTOPAMH 1 16.05 ?gzﬁ)lsié/;fg?.EdU.ru/Sub
97. Ilpocreiilue 3a1a4u ¢ BEKTOPAMH 1 16.05 jh(;[;[:[?/sli;//l'fg?-edu-rU/SUb
98. 0G6oOLIEHNE U CUCTEMATH3ALMS 3HAHUI 1 17.05 ?;g’;ggg?ﬂdu-rU/SUb
99. OG6OO6LIEHNE U CUCTEMATH3AIMSA 3HAHUN 1 23.05 jh‘;féFt)/’S»li;//l'l‘BS?-edu-fU/SUb
100. Urorosast KOHTpOJIbHAs paboTa 1 23.05 h‘:zrt)fli;//rleg?-edu-m/sub
101. Mrorosast KOHTpPOJIbHAs paboTa 1 24.05 jh‘;[gt)fli;//rfg?-Edu-fU/SUb
102. OGoOLIEHNE M CUCTEMATH3ALKS 3HAHUMN 1 https://resh.edu.ru/sub

ject/17/10/

102




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpaszoBaTeib
padoThI padoTsbI

Hble pecypchl
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa Ha 1 https://resh.edu.r
IUIOCKOCTH ¥ B IPOCTpaHcTBE" u/subject/17/11/
[ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE https://resh.edu.r

2 1 !
BEKTOpPOB" u/subject/17/11/
3 [ToBTOpenue Temsl "Boruuciienne yria Mexmay 1 https://resh.edu.r
BEKTOPaMH B IPOCTpaHCTBE" u/subject/17/11/
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1 https://resh.edu.r
MPOXOJIAIICH Yepe3 1Be TOUKH" u/subject/17/11/
5 YpaBHEHHKE UIOCKOCTH, HOpMaJlb, YDABHEHUE 1 https://resh_edu.r
TUIOCKOCTH B OTpE3Kax u/subject/17/11/
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YDABHEHUE 1 httpS: //resh.edu.r
IUTOCKOCTH B OTPE3Kax u/subject/17/11/
7 Bekropnoe npousBenenue 1 https:_//resh.edu.r
u/subject/17/11/
JIuHeiHbIe HEPABEHCTBA, TMHEHHOE https://resh.edu.r

8 1 .
IpOrpaMMHPOBaHHE u/subject/17/11/
JIuHeliHbIE HEPABEHCTBA, TUHEHHOEe https://resh.edu.r

9 1 1
POrpaMMHUPOBAHUE u/subject/17/11/
AHaJIUTUYECKUE METOBI pacuéra yria Mexay https://resh.edu.r

10 1 1
NpPSIMBIMH B MHOTOTPaHHHUKAX u/subject/17/11/
11 AHaJIUTUYECKUE METObI pacuéra yria Mexay 1 https://resh.edu.r
TUTOCKOCTSIMH B MHOTOTPaHHHKAX u/subject/17/11/




®opmyJiia pacCTOSHUS OT TOUKHU JI0 TJIOCKOCTH B

https://resh.edu.r

12 KOOpIMHATaX u/subject/17/11/

13 HaxoxneHnue paccTostHUi OT TOUKHU 10 https://resh.edu.r
IUIOCKOCTH B KyOe u/subject/17/11/

14 Haxoxnenue paccTossHui OT TOUKH 710 https://resh.edu.r
TUIOCKOCTH B MPABHIILHON TTHPAMHJIE u/subject/17/11/

15 KonTponbHas pabota "AHanuruyeckas https://resh.edu.r
reomerpus’” u/subject/17/11/

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE https://resh.edu.r
MHOTOTPaHHHUKH u/subject/17/11/

https://resh.edu.r

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIC/IOB U /szbject/ 1711/

18 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE https://resh.edu.r
IUIOCKOCTH, MTEPECECUCHUS MPAMBIX M IUIOCKOCTEH u/subject/17/11/

19 ITapannenbHbIe OPSIMBIE U TIOCKOCTH: https://resh.edu.r
napaJuieibHbIe CEYCHUS u/subject/17/11/

20 [TapannenpHbIE PSAMBIE U TUIOCKOCTH: PACUYET https://resh.edu.r
OTHOIICHUH u/subject/17/11/

21 [TapannenbHbIE TPSAMBIE U TUIOCKOCTH: YTJIbI httpS: //resh.edu.r
MEXKy CKPEIUBAIOIIUMHUCS TTPSIMBIMHU u/subject/17/11/
[lepnenaukynsipHbIEC TPSMBIE U TNIOCKOCTH:

22 CTaHJAapTHBIC Napbl NCPICHANKYISIPHBIX https://resh.edu.r
TUIOCKOCTEH M TPSMBIX, CHMMETPUHN u/subject/17/11/
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIe TPSIMBIE U TNIOCKOCTH: https://resh.edu.r
TeopeMa O TPEX MEePICHIUKYISIpax u/subject/17/11/

24 [TepnieHAMKYASAPHBIE IPSMBIE U TNIOCKOCTH: https://resh.edu.r
BBIYUCIICHUS [UTHH B MHOTOTPAaHHHUKAX u/subject/17/11/




HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

https://resh.edu.r

25 X
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUsI 10100 u/subject/17/11/
[ToBTOpEHME: TIIOIIAAN MHOTOYTOJIBHUKOB, https://resh.edu.r
26 . :
(bopMyIIbI TS TJIOMIAJICH, COOOpasKeHUS 110100 s u/subject/17/11/
[ToBTOpEHME: TIOIIAAN MHOTOYTOJIbHUKOB, https://resh.edu.r
27 . X
(bopMyIIBI IUTS TIIONIAJICH, COOOpasKeHHsI 10100 u/subject/17/11/
[lmomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIU
28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH httpS:.//reSh'Edu'r
’ ’ u/subject/17/11/
COOOpaKEeHHS TIOTO0MS
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOLIATN
29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH https:_//resh.edu.r
’ ’ u/subject/17/11/
COOOpaKCHHSI TOA00MS
30 Kontponbnas padota "[loBTopenue: https://resh.edu.r
MHOTOTPaHHHUKH, CEYCHUS] MHOTOIPAaHHUKOB" u/subject/17/11/
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO https://resh.edu.r
napauiesienurmne1a u/subject/17/11/
39 3amaun 00 yaBOEHUH Ky0Oa, 0 KBaaparype Kyoa; o https://resh.edu.r
TPUCEKIIMHU yTJIa u/subject/17/11/
33 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C https://resh.edu.r
00BEMOM MPSIMOYTOIBHOTO TTapaljIeIeuIea u/subject/17/11/
34 [Ipuknagseie 3a1a4n, CB3aHHBIE C BBIYMCICHUEM https://resh.edu.r
00bEMa TPSIMOYTOJILHOTO Tapasliesienure/ia u/subject/17/11/
" . https://resh.edu.r
35 .
OO0BEM MPSAMOI TIPU3MBI u/subject/17/11/
CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C https://resh.edu.r
36 } . i
BBIYHCIICHUEM 00BEMOB NPSMOM TPH3MBI u/subject/17/11/
37 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C 00BEMOM https://resh.edu.r
MIPSIMO TIPU3MBI u/subject/17/11/




Brruucienue 00bEMOB TEJI ¢ MOMOIIBIO

https://resh.edu.r

38 onpeaenéHHoro uurerpaia. O60bEM HaKJIIOHHON uisubject/17/11/
MPU3MBI
Beruncienue 00bEMOB TEIT C TOMOIIBEO https://resh.edu.r
39 . . i
omnpenenéHHoro uaterpana. O0bEM MupaMu bl u/subject/17/11/
dopmyna 00béma nupamuabl. OTHOIIEHHE https://resh.edu.r
40 ;
00BEMOB MUPAMHU]] C OOIIMM YTIIOM u/subject/17/11/
dopmyna 00béma nupamuabl. OTHOIIEHHE https://resh.edu.r
41 ;
00BEMOB MUPAMHU/] C OOIIMM YTIIOM u/subject/17/11/
CrepeomeTpuueckue 3a1a4u, CBI3aHHbBIC C https://resh.edu.r
42 . y ;
00bEMaMHU HaKJIOHHOM MIPU3MBbI u/subject/17/11/
CrepeomeTpuuecKkue 3a1auu, CBsI3aHHbIE C https://resh.edu.r
43 ) :
00bEMaMU MUPAMHU/TBI u/subject/17/11/
44 [Mpukianueie 3aga4un no Teme "OO0bEMBI TEN", https://resh.edu.r
CBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM MTPHU3MBI u/subject/17/11/
45 [Mpuknaxaeie 3a1auu o Teme "O0BEMBI Ten", https://resh.edu.r
CBsI3aHHBIE C 00BEMOM MTHPAMHU/IBI u/subject/17/11/
[Tpumenenne o0bEMOB. Boruncienue paccTosiHUS https://resh.edu.r
46 ;
10 TTIOCKOCTH u/subject/17/11/
47 KonTtponbHas padora "O6béM MHOrorpaHHuka" Egﬂiﬁgﬁ'?ﬁig/r
48 [{unuHapuveckas TOBEPXHOCTh, 00pa3yoIue https://resh.edu.r
WINHAPUIECKON MOBEPXHOCTH u/subject/17/11/
49 Hunuuap. [pamoit kpyroson nununap. Ilnomans https://resh.edu.r
MOBEPXHOCTH IHJIUH]IPA u/subject/17/11/
50 Konuueckas moBEpXHOCTh, 00pa3yroIme https://resh.edu.r
KOHWYeCKoi moBepxHocTH. KoHyc u/subject/17/11/
51 Ceuenrne KOHycCa MIOCKOCTHIO, TAPATUIETHLHOM https://resh.edu.r




IIJIOCKOCTH OCHOBaHUA

u/subject/17/11/

Yceu€nnsiii konyc. M300pakeHre KOHYCOB U

https://resh.edu.r

2 !
> yCEYEHHBIX KOHYCOB u/subject/17/11/
53 ITnomaas 60KOBO# MOBEPXHOCTH U ITOJIHOM https://resh.edu.r
MMOBEPXHOCTH KOHYCa u/subject/17/11/
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU https://resh.edu.r
54 :
MOBEPXHOCTU KOHYCa u/subject/17/11/
CrepeomeTprudecKre 3a1auy Ha JI0Ka3aTeIbCTBO
55 Y BBIYHCIICHUE, TOCTPOCHUEM CEYEHHUI LIUIMHIpA https:_//resh.edu.r
’ ’ u/subject/17/11/
KOHYca
CrepeomeTprudecKue 3a1aui Ha JI0Ka3aTeIbCTBO
56 Y BBIYHCIICHHE, IIOCTPOCHUEM CEYCHUH IIMIMH]IPA https:_//resh.edu.r
’ ’ u/subject/17/11/
KOHYyca
57 [TpuknagHbIe 3314, CBSI3aHHBIC C IIHIHHIPOM https:_//resh.edu.r
’ u/subject/17/11/
58 [TpuknagHeie 3a1a4n, CBI3aHHBIE C IUJIUHIPOM https:_//resh.edu.r
’ u/subject/17/11/
https://resh.edu.r
59 .
Cthepa n wap u/subject/17/11/
[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdeps! miockoctsto. Bua n https;.//reSh'edu'r
u/subject/17/11/
n300pakeHue mapa
[epeceuenue cepbl 1 MIapa ¢ IOCKOCTHIO.
61 Kacanwue mapa u cdeps miockoctsto. Bua n httpS:.//reSh'Edu'r
u/subject/17/11/
n300pakeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit httpS:.//reSh'Edu'r
u/subject/17/11/
63 Cummerpus chepsl u mapa hitps://resh.edu.r

u/subject/17/11/




CTepeOMeTpI/I‘ICCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO

https://resh.edu.r

64 Y BBIYHMCIICHHE, CBH3aHHB£C co cepoii 1 mapom, ulsubject/17/11/
MOCTPOCHHEM MX CEUCHHI TIOCKOCThIO
CrepeomMeTpHUyecKUe 3a1a4u Ha JI0Ka3aTelIbCTBO
65 Y BBIYHCIICHHE, CBSI3aHHbIE CO cepoil 1 mapom https:_//resh.edu.r
’ B ’ u/subject/17/11/
MOCTPOCHHEM MX CEYCHHI TIOCKOCTHIO
[MpuksaaHbie 3a1a49u, CBSI3aHHbIE CO chepoi 1 https://resh.edu.r
66 ;
IapoM u/subject/17/11/
[ToBTOpEHHUE: OKPYKHOCTD Ha IIOCKOCTH,
67 BBIYKMCIICHUS B OKPY)KHOCTH, CTAaHIapTHHIC https:_//resh.edu.r
’ u/subject/17/11/
noxoous
Paznuunble KOMOMHAIIMY TE BPALLIEHUS U httpS: //resh.edu.r
68 ;
MHOTOI'PaHHHKOB u/subject/17/11/
69 3agauu no TeMe "Tea U NOBEPXHOCTH https://resh.edu.r
BpamieHus" u/subject/17/11/
3amauun o Teme "Tela ¥ MOBEPXHOCTH https://resh.edu.r
70 ;
BpameHus" u/subject/17/11/
KonTponpHas padora "Tena n moBepxXHOCTH https://resh.edu.r
71 '
BpamieHus" u/subject/17/11/
O0wém nuuuapa. Teopema 00 00bEME TIPSAMOTO https://resh.edu.r
72 '
[UIAHAPA u/subject/17/11/
Beruncienue 00bEMOB TeI C TOMOIIBIO https://resh.edu.r
73 . ) :
onpeznenéHHoro uHTerpana. O0bEM KoHyca u/subject/17/11/
[Trorraan GOKOBOIT U MOJTHOW TOBEPXHOCTH https://resh.edu.r
74 ;
KOHYyca u/subject/17/11/
75 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C https://resh.edu.r
BBIUUCIIEHHEM 00BEMOB IIMITHH/IPA, KOHYCa u/subject/17/11/
76 [Tpuknaaneie 3agaun o Teme "O0bEMBI U https://resh.edu.r




IJIOIIA I TTOBEpXHOCTEN Ten"

u/subject/17/11/

77

O0béM 1mapa u mapoBoro cekropa. Teopema 06
o0Béme mapa. [Tnomans chepsl.
CrepeomMeTpUdecKUe 3a1auu, CBI3aHHBIC C

https://resh.edu.r

. u/subject/17/11/
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEHTa M IIapOBOT0 CEKTOPa
[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIC C 00BEMOM I1apa U TUIOLIA]IbIO https://resh.edu.r
78 .
cdepol. COOTHOIICHUST MEKIY TUIOMIAIIMHU u/subject/17/11/
MMOBEPXHOCTEH U 00bEMaMH TOIOOHBIX TEJ
[Tono6uble Tena B mpocTpaHcTBe. M3MeHeHHe
o0BbEma npu nogobun. CTepeoMeTpudecKue https://resh.edu.r
79 R .
3aJ1auM, CBSI3aHHBIC C BBIYMCICHHEM 00BhEMOB TEJ u/subject/17/11/
Y IUTONIAJEH TOBEPXHOCTEN
80 Kontponbnas padota "I[1nomaaym moBepXHOCTH U https://resh.edu.r
00BEMBI KPYTJIBIX TE" u/subject/17/11/
JIBuxeHust npoctpaHcTBa. OToOpakeHusl.
81 JIBr>xeHus U paBeHCTBO ¢uryp. OOuue cBoiicTBa https:_//resh.edu.r
. u/subject/17/11/
JBYKEHUH
Buapl n1BukeHunil: napaiebHbIN NEPEHOC,
82 LEHTPaJIbHAsl CUMMETpPHUS, 3€pKaJIbHAS https:_//resh.edu.r
’ . u/subject/17/11/
CHMMETpHS, TIOBOPOT BOKPYT MPSIMOii
83 ITpeoOpaszoBanus nogobus. Ipsmas u chepa https://resh.edu.r
Ditnepa u/subject/17/11/
84 I'eomeTpuueckue 3a/1aun Ha IPUMEHEHHUE https://resh.edu.r
JIBYDKCHUS u/subject/17/11/
85 KonrtponsHas padota "Bekropsl B mpocTpaHcTse" hitps://resh.edu.r

u/subject/17/11/




O6o6matomee moBropenue 11 nonsruii u
MeToJ10B Kypca reometpun 10—11 kiaccos,

https://resh.edu.r

86 cucremaru3anus 3uanuii: "IlapamieasHOCTh u/subject/17/11/
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
Ob6o06maromee nosropenue 11 noHsATUH U

87 MeToA0B Kypca reomerpun 10—11 kaccos, https://resh.edu.r
crcTeMaTH3anus 3HaHuii: "BekTopsl B u/subject/17/11/
npoctpaHcTae"
Oo6o6maromee nmosropenue 11 moHsATHH U

88 MeToA0B Kypca reomerpun 10—11 kmaccos, https://resh.edu.r
cucTeMaTH3anus 3HaHuii: "BekTopsl B u/subject/17/11/
npoctpaHcrae"
Oo6o6maromee nmoBTopenue 11 moHsTHH U

89 MeToA0B Kypca reomerpun 10—11 xmaccos, https://resh.edu.r
cucremaru3anus 3Hanuii: "O0bem u/subject/17/11/
MHOrorpaHHuka"
Ob6o06maromiee nosropeHue 11 noHATHH U

90 MeToA0B Kypca reomerpun 10-11 xaccos, https://resh.edu.r
cucreMarusanus 3Haauil: "Oo0bem u/subject/17/11/
MHOrorpaHHuka"
Ob6o06maromiee nosropeHue 11 noHATUH U

01 MeToA0B Kypca reomerpun 10—11 xmaccos, https://resh.edu.r
cucteMarusanus 3Haauit: "Thnomann u/subject/17/11/
MTOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o06maromiee noropenue 11 noHATUH U

92 MeToA0B Kypca reomerpun 10—11 knaccos, https://resh.edu.r
cucremarusanud 3Haauii; "Tlromanu u/subject/17/11/
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 HTorosas KOHTpOJIbHAS paboTa https://resh.edu.r




u/subject/17/11/

94

WroroBas koHTpoJIbHAs paboTa

https://resh.edu.r

u/subject/17/11/
95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 1 https://resh.edu.r
3HaHUH u/subject/17/11/
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€
96 POJIb B pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U 1 httpS:.//reSh'Edu'r
. u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJIOT U
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €&
97 POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U 1 https:.//rESh'edu'r
N u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJIOTHIA
Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €&
98 POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U 1 https:_//resh.edu.r
N u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €&
99 POJIb B Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U 1 https;.//reSh'edu'r
. u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€
100 POJIb B Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U 1 https;.//reSh'edu'r
. u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJOTHI
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€
101 POJIb B pa3BUTUN COBPEMEHHBIX NHKEHEPHBIX U 1 https:_//resh.edu.r
. u/subject/17/11/
KOMIIBIOTEPHBIX TEXHOJOTHI
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€
102 POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U 1 https:.//rESh'Edu'r
N u/subject/17/11/
KOMITBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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