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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

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

dbopMupoBaHHE€  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOACIAX U B pealbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEPECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Tr€OMETPUUYCCKUMH TMOHATUSIMHM M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
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,  HOpoekuuss  ¢Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXTrpaHHBI U MHOTOI'PAHHbBIC YTJIbL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAs U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTIOTPAaHHUKAX: OKTaj3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUTaHApHBIM  BekTOopaM. [IpsimMoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKAas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, 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 €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl YeIOBEUYECKOW JEsITeNbHOCTH, ITAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, & TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, 1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMALUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3yjbTaTa pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJady, NPUHUMATh I€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CYkAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb 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 xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS 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 OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
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 WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HMH(POPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEelIeHHs] MaTeMaTH4ecku  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUUMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOM U c(epuyecKoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIOjoKeHue c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUHCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSAIIUE YEPE3 BEPILINHY ), CEUEHUS LIapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpUUYecKre (aKThl I PEIICHHUS] CTEPEOMETPUICCKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax pPa3BUTUS FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 Beezetiie b cTepeoMeTpitio 23 1 https://m.edsoo.ru/aecc77cd
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2d8a9c99
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/db685e73
4 [lepneHUKyISIPHOCTB MPSAMBIX U 25 bubmmnoreka HOK
IIJIOCKOCTEMN B IIPOCTPAHCTBE https://m.edsoo.ru/a63959%d
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.eds00.ru/b30dff38
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/3d8ffd32
but6mmoreka [IOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/Occ5c4fe
3 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITUS 5 5 but6mmoreka [IOK
3HaHUHN https://m.edso0.ru/239c8ch4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! AHAIHTHHIECKS [EOMCTPHA 15 ! https://m.edsoo.ru/aecc77cd
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/2d8a9c99
. bubmuorexa [JOK
3 OOwém MHOrOrparHKa 17 . https://m.edsoo.ru/db685e73
bubmuorexa [JOK
4 Tena ppameris 24 ! https://m.edsoo.ru/a63959ed
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 bu6mmoreka [JOK
KPYIJIBIX TEIl https://m.edso0.ru/b30dff38
bu6mmoreka [JOK
6 Hpmxetns > . https://m.edso0.ru/3d8ffd32
7 IToBTOpenue, 00o0IEHNE U 17 5 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/Occ5c4fe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUICIbHBIX 1 bubnuoreka [IOK
IPSIMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/aecc77cd
oTpe3Ka
[TonsiTust cTepeoMeTpHH: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
5 OcHOBHBIE TIpaBUJIa U300paKEHUS HA 1 bubnnorexa [JOK
PUCYHKE TIJIOCKOCTH, MAPATIIETbHBIX https://m.edso0.ru/2d8a9c99
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTHs: MIepeceKarouecs
3 TUTOCKOCTH, MTEPECEKAIOIINECs TpsMast 1 brbmmorexa [TOK
> T1°P P https://m.edsoo.ru/db685e73
U TUIOCKOCTB; TTOJTYITPOCTPAHCTBO
[TonsTHs: mepecexaronuecs
4 TUIOCKOCTH, TepeceKaroIrecs mpsmas 1 bubmmorexa [JOK
> 11eP P https://m.eds00.ru/a63959d
U TUIOCKOCTb; TMOTYIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHNE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 Bubmmorexa [IOK
p poctp https://m.eds00.ru/b30dff38
¢buryp, HeCyIecTBYIOIINUX OObEKTOB
6 MHoOTOTrpaHHUKH, N300paKeHNE 1 bu6muoreka [IOK

MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/3d8ffd32
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¢buryp, HeCyecTBYOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

bub6nmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bubnunoreka LIOK
https://m.edsoo0.ru/239c8ch4

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

cieactsus u3 Hux. CrocoObl 3aaHust

MPSIMBIX U TIJIOCKOCTEH B 1
npoctpancTBe. O003HAYCHUS MTPSMBIX

1 IIJIOCKOCTEH

bubnunoreka LIOK
https://m.edso0.ru/65c6b106

10

11

12

N306paxkenue ceueHni nupaMuibl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT

yepes ux péopa. Mzobpaxenue

nepeceyeHust MoJIy4YeHHbIX 1
mockocrei. PackpammyBanue

MOCTPOEHHBIX CEUYCHUH Pa3HbIMU

[[BETaMHU

N300paxeHne CeYeHn MUpaMuIbL,

Ky0a 1 IPU3MBI, KOTOpPBIE IIPOXOASAT

yepes ux péopa. M3obpaxenue

nepecevdeHus MOIyIeHHBIX 1
mockocrell. PackpammvBanue

MMOCTPOCHHBIX ceueHnuu Pa3sHBIMU

oBEeTaMn

N300pakenue ceueHni mupaMuipl,

Ky0a U IPU3MBbI, KOTOPBIE TPOXOJISAT

yepe3 ux péopa. M3obpaxenue 1
nepeceyeHus! MoTy4eHHbBIX

IJI0CKOCTeM. PackpammBanue

bubmmoteka IIOK
https://m.edsoo.ru/258fc245

bubnmnorexa LIOK
https://m.edso0.ru/1a2520f6

bubnunoreka LIOK
https://m.edso0.ru/93ad36b3
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MOCTPOEHHBIX CEYEHUN pa3HbIMU
[IBETaMU

N3o0paxenue ceueHuil mupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJSAT
yepes ux péopa. Mzobpaxenue

bu6nunorexa LIOK

13 MePEeCeYCHUS TTOTYICHHBIX
P . 4 https://m.edsoo.ru/ee1d19b9
wiockocTeil. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

14 Merton crenoB AJis MOCTPOCHUS bubmmoreka [JOK
CeYeHUN https://m.eds00.ru/9f4071b9
Merton ciie1oB ISl IOCTPOSHUS

15 ceyenuii. CBoCTBa nepeceyeHui bubmmorexa [JOK

' Up https://m.edso00.ru/fe733862
MPSIMBIX | TIOCKOCTEH
Merton cienoB Ui HOCTPOSHHUS
16 ceyenuii. CBolicTBa 1e fcequHﬁ bubmmorexa [JOK
' vp https://m.eds00.ru/2935a9a0
MPSIMBIX | MJIOCKOCTEH
[TocTpoeHue cevueHuii B mupamu/ie,

17 KyOe 1o TpéM ToukaM Ha pEOpax. bubnmnoreka HOK
Co3ztaHue BBIHOCHBIX YEpTEkKEN U https://m.edsoo.ru/2e18f255
3aMuch MIaroB MOCTPOCHUS
[TocTpoeHune ceueHnii B mupamue,

18 KyOe 1o TpéM ToukaM Ha pEOpax. bu6muoreka [JOK
CoztaHue BBIHOCHBIX UEPTEkKEN U https://m.edsoo.ru/e504d656
3aMuch MIaroB MOCTPOCHUS
ITocTpoeHue ceueHnii B mupamue,

19 KyOe 1o TpéM Toukam Ha péOpax. bu6muoreka [IOK

CoztaHue BIHOCHBIX YepTekel U
3aIMCh AroB MOCTPOCHUS

https://m.edsoo.ru/4a28dc02
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[TocTpoeHue ceuenunii B nupaMu/e,

KyOe 1o TpéM Toukam Ha pédpax. bubmmoreka [JOK
20 - 1
Co3aH1€ BEIHOCHBIX YEepPTEkKEN U https://m.edso00.ru/1d434d0f
3aIKCh IIaroB MOCTPOCHUS
IToBTOpenue nnanumerpun: Teopema
21 0 IPOIOPLIMOHAIBHBIX OTPE3KAX 1 buGnuorexa [IOK
potiop P ' https://m.edsoo.ru/ec26fe5d
[Tonobue TpeyroabHIUKOB
IToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B c€UeHUAX HA
22 BBIHOCHBIX 4yepTexax. Mcropus 1 bubmmorexa [IOK
P ' P https://m.eds00.ru/9a0a%56
pa3BUTHS ITITAHUMETPUU H
CTEpEeOMETpUHU
KonTponpsHas padota "AKCHOMBI bubnuoreka [IOK
23 " 1
crepeomerpun. CeueHust https://m.edsoo.ru/b19f6a5d
B3aumHoe pacnonoxeHue npsmMbIx B
npoctpaHcTBe. CKpemmBaronmecs
24 npsimble. [Ipusnaku 1 bubmuoreka [IOK
CKPEIIMBAIOIINXCS MPSAMBIX. https://m.edsoo.ru/0ac11c95
[TapamiensHbIE IPsIMBIE B
MIPOCTPAHCTBE
TeopemMa o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI
napasuleIbHON JaHHOW MPSMOM,
o5 MPOXOJIAIIEH Yepe3 TOUKY 1 bubnuotexa [JOK
MPOCTPAHCTBA U HE JIeKAaIIel Ha https://m.edsoo.ru/ba545966
JlaHHOM mpsimMoi. Jlemma o
MEPECEUCHHUH MAPAIIICIIBHBIX MTPSIMBIX
MJIOCKOCTBIO
26 [TapanneapHOCTh TPeX MPSIMBIX. 1 bubnuorexa [JOK
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Teopema 0 TpEX mapajuIeIbHBIX
npsaMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

https://m.edsoo.ru/f85bfc46

[TapayenbsHOE MPOEKTUPOBAHUE.
OcCHOBHbIE CBOMCTBA apaJLJICILHOTO

27 poeKTupoBanus. M3o0paxkeHue bubmmorexa [JOK
POCKTHP - CobpaeiH https://m.eds00.ru/79165d15
pa3HbIX (GUTYp B MapaiebHON
MPOCKIIUU
EHTpaJibHasl TPOCKLHS. YTOJ C
28 ]i)HeE) aBJIeHHIfMI/I CTOpPOHAMH. YTOII bubmorexa HOK
P p ’ https://m.eds00.ru/635c5087
MEXIY IPSAMBIMU
3amaun Ha JOKA3aTeIbCTBO U
HCCIEI0BaHuE, CBI3aHHBIC C bubmuoreka [IOK
29
pAacMoIOKEHUEM TIPSIMBIX B https://m.edso0.ru/bd3745f8
MIPOCTPAHCTBE
[TonsiTHS: MapaiaeNnbHOCTh NPSAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
30 NapauIeIbHOCTU MPSIMON U bubmuoteka [IOK
miockocT. CBOMCTBA https://m.edso0.ru/7d18834b
MapaJIEIbHOCTH MPSAMOU U
MIJIOCKOCTH
I'eomeTpuyeckue 3a1aun Ha
BBIYHCIICHHUE U JIOKA3aTeJIbCTBO,
31 CBSI3aHHBIE C MAPaICTbHOCTHIO bubmmorexa [JOK
P . https://m.edsoo.ru/33c477d3
MMPAMBIX U IJIIOCKOCTECH B
MIPOCTPAHCTBE
[TocTpoenue cedeHus1, MPOXOISIIETO
P P bubmuorexa [{OK
32 yepe3 JaHHYIO TPSIMYIO Ha YepPTEKE 1

MapajuieIbHOTO IPYrod MpsMOi.

https://m.edsoo.ru/66fefadd
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PacuéT oTHOIIEHUN

[TapannensHas IpOEKLUs,
MIPUMEHEHUE JUIsl TOCTPOCHUS

33 cedeHul Ky0a U mapasuielienuiena Bubmorexa IIOK
. Y P ' https://m.edsoo.ru/a5b7b8e3
CaoiicTBa napajiesenumneaa u
HpI/I3MBI
[TapamienbHbIe MIOCKOCTH.
34 IIpusnaku mapauieIbHOCTH 1B Bubmorexa LIOK
P . P Ix https://m.edsoo.ru/dbee22bc
IIOCKOCTEN
Teopema o napamieaIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
35 IPOXOISIIEN Yepe3 TOUKY, HE Bubmorexa IIOK
P P ¥’ https://m.eds00.ru/6b61b2b4
MIPUHAICKANTYIO JaHHOW TIIIOCKOCTH
U CJICJICTBUS U3 HEE
CBoiicTBa mapajieIbHbIX
MJIOCKOCTEH: 0 mapauieTbHOCTH
36 MPSAMBIX IIEPECEUECHUS IPU Bubmorexa IIOK
p p p https://m.edsoo.ru/5fa0b3ce
[IEPECEUYCHNH ABYX MapaJUICIbHBIX
IJIOCKOCTEN TpeTher
CBoiicTBa mapajieIbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapaJ'IJ'IeJ'II)HI)IX pr[MI)IX,
37 3aKITFOUYEHHBIX MEX]T Bubmorexa IIOK
y https://m.edsoo.ru/c7c777ed
HapaJ'IHeJ'II)HI)IMI/I IJIOCKOCTAMMU, O
MIEPECEUECHUH MPSIMOU C IBYMS
HapaJ'IHeJ'II)HI)IMI/I IIJIOCKOCTAMU
38 [ToBTOpenue: Teopema Iludaropa na bubnmoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [ToBTOpEHUE: TPUTOHOMETPHUS bubmmoreka [JOK
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IIPSIMOYTOJIBHOI'O TPEYrOJIbHUKA

https://m.edsoo.ru/ed9e2a8e

CBoiicTBa Ky0a B MPSMOYTOJIBHOTO bubnmnoreka HOK
40
napasuiesienuIe1a https://m.edsoo.ru/ba75dc57
41 Brruncnenue JMH OTPE3KOB B Ky0Oe U bubmmoreka [JOK
MPSMOYTOJIbHOM NapajuiesIenuIe/e https://m.edso0.ru/e4972cdc
[IeprieHIUKYIAPHOCTD NPAMOU U
42 miockocTH. [Ipu3nak Bbu6motreka [JOK
NEePHEHANKYIISIPHOCTH IPSIMOM U https://m.edso0.ru/52188a7d
IJIOCKOCTH
[IepnieHIUKYIAPHOCTD NPAMOU U
43 miockocTH. [Ipu3nak Bbu6motreka [JOK
MEPICHANKYJISIPHOCTH MIPSIMOU U https://m.eds00.ru/9f246736
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
44 MPOXOJIAIIEH Yepe3 TOUK bubmmorexa [JOK
POXO/H P Y . https://m.edsoo.ru/5b971ef3
IPOCTPAHCTBA U MEPIEHANKYISIPHON
K IIJIOCKOCTH
45 [InockocTu 1 nepneHAUKYISIpHbIE UM bubmuoreka [IOK
IpsIMbIE B MHOTOIPaHHUKAX https://m.edsoo.ru/2d24e873
46 [I;mockoCcTH M NEPIEHIUKYIISIPHBIE UM bu6muoreka [JOK
IpsIMbIE B MHOTOTPaHHUKAX https://m.edsoo.ru/b4ad63ad
[leprieHquKynAp ¥ HaKJIOHHASI.
47 HOI:T OZDIHI/IG}:, nep MEeHIUKYIISIpa U3 Bubmmorexa [IOK
P PHCHAMEYIUP https://m.edsoo.ru/8a7be683
TOYKHU Ha IPSMYIO
[lepnenauKymsIp ¥ HaKJIOHHAsA.
PHEHAMIYIIAP bubmuorexa [{OK
48 [TocTpoenune nepneHANKYIIpa U3

TOUYKH Ha MPSIMYIO

https://m.edsoo.ru/fblcd0a5
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49 Teopema o TpEx nmepneHANKYISIpax bubnmoreka [JOK
(mpsimast 1 oOpaTHas) https://m.edso0.ru/074c8865
50 Teopema o0 TpEX NepHEHAUKYIApaAX bubnmnoreka HOK
(mpsiMast 1 oOpatHas) https://m.edsoo.ru/a0fdd5bf
51 VYTroa Mexay CKpenuBarOIMMUCs bubmmoreka [JOK
PSAMBIMU https://m.edsoo.ru/b9e777d9
[Torck nepreHIuKyIIPHBIX MPSMBIX C
52 IIOMO BI—Opl'Ie 1I1leH yI/IKpJ'I}I HBII; bubmorexa HOK
" . PHEHAREYP https://m.edsoo.ru/6cdbecef
MIJIOCKOCTEH
53 OpTOroHanbHOE MPOCKTUPOBAHUE bubmorexa OK
P P p https://m.eds00.ru/37d84157
[TocTpoenue ceuenuii kyba, IpU3Msl,
54 MPaBUILHON MHPAMUBI C IIOMOIIBIO bubmorexa [IOK
P vp A H https://m.edso0.ru/5603e30b
OpPTOTOHAILHOM MPOEKIINH
[TocTpoenue ceuenuii kyoa, MpuU3Msl,
55 MPaBUILHON MHPAMUBI C IIOMOIIBIO bubmorexa [JOK
p Vp a B https://m.edsoo.ru/aecc77cd
OpPTOTOHALHOM MPOCKITHH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO MJIOCKOCTH. bubnuoreka [{OK
[InockocTn cMMMETpHI B https://m.eds00.ru/2d8a9c99
MHOTOTPaHHHKAX
[Ipu3Hak nepneH UK YISIPHOCTH
57 I pﬂMoﬁ u HJII)OCK(fICTHyKaE CJIEJICTBHE bubmorexa OK
P s https://m.edsoo.ru/db685e73
CUMMETPUHU
[IpaBHIIbHBIE MHOTOTPAHHHKH.
58 P:cqéT aCCTOSTHUI OI")F TOYKH JI0 bubmorexa I[JOK
P A https://m.edsoo.ru/a63959ed
IIJIOCKOCTH
59 [IpaBuIBHBIE MHOTOTPAHHUKH. bubnuoreka [JOK
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Pacuér paccTossHMI OT TOYKU 10
IUIOCKOCTH

https://m.edsoo.ru/b30dff38

CriocoObl OIyCTHTD

bu6nmorexa [IOK

60 :
HEPHICHAMIYILIpH CHMI\feTp o SHBHF https://m.edsoo.ru/3d8ffd32
TOYKH IO MapauieIbHON MPsSMOi
61 Casur 1o HenapasuieJIbHON IPSMOH, bubmuorexa [IOK
M3MEHEHHUE PaCCTOSTHUM https://m.edsoo.ru/Occ5c4fe
KoHnTtposbHas pabora "B3anMHoe
62 ACITOJIOXKEHHUE TIPSAMBIX U bubmmorexa [IOK
P N P " https://m.edso0.ru/239c8cb4
IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: Yroyl MEXIy MPSIMBIMU
Ha TJIOCKOCTH, TPUTOHOMETPHS B bubnunoreka LIOK
63
MIPOU3BOJIBHOM TPEYTOJIbHUKE, https://m.eds00.ru/65c6b106
TeopeMa KOCUHYCOB
IToBTOpEHME: YrOaI MEXK
64 CKpe iBan I}/’III:/II/ICSI I le[BIMI/I B bubmorexa HOK
pett B p https://m.edso0.ru/258fc245
MIPOCTPAHCTBE
['eomeTpuueckue METObI
65 BBIYHCIICHUSI YTJIa MKy MPSIMBIMU B brbmmorexa [TOK
yr Ay TP https://m.edsoo.ru/1a2520f6
MHOTOTPaHHHUKAX
66 JIByrpansslii yroa. CBoicTBO bu6muoreka [JOK
JIMHEUHBIX YIJIOB JBYTPAHHOIO yria https://m.edso0.ru/93ad36b3
[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
67 CBf))ﬁCT]ila BZ’aI/II\I/)IHO Bubmmorexa [IOK
. https://m.edsoo.ru/ee1d19b9
NEePHEHANKYISIPHBIX MIOCKOCTEN
[Tpu3Hak neprneHuKyIspHOCTH
P vp AP . bubmuorexa [{OK
68 MJIOCKOCTEH; TeopeMa O MpsSMOin

nepeceyeHus IByX MiI0CKoCTen

https://m.edsoo.ru/9f4071b9
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NEPIEHAUKYIISIPHBIX TPEThEU

ILIOCKOCTH
ITpssMOyTOBHBIN IapanIeICITHIICT,
69 K p6' I/IS}I:/IFG E€HUS CBcf)p”ICTBa bubmorexa HOK
Y0 USMCEpCHHi, https://m.edso0.ru/fe733862
MPSIMOYTOJIBHOTO Mapasuielienure/ia
Teopema o quaroHanu
70 IPSIMOYTOJILHOT'O HapaUIeNIENUIIeqa U bubnnorexa [JOK
pAMOYT . p https://m.edsoo.ru/2935a9a0
CJIE[CTBUE U3 HEE
CrepeoMeTprIeCKUE U TIPUKIIAIHBIC
7 3aJa4H, CBSI3aHHbBIE CO B3AaHMHBIM bubnunoreka LIOK
PaCIOI0KEHUEM MPSIMBIX U https://m.edsoo.ru/2e18f255
ILIOCKOCTH
IToBTOpEHME: CKPEIMBAIOIIECS
72 o }IMLII:; mna aJ'IJ'IIZJ'IBHBIe IUIOCKOCTH B bubmorexa HOK
p - Hap https://m.edsoo.ru/e504d656
CTaHJapTHBIX MHOTOTPaHHUKAX
[Tapa mapannenpHBIX MIIOCKOCTEH HA
CKPEIINBAIOIINAXCS IPSIMBIX,
73 aECTOSIHI/Ie MEX ’ bubnmorexa OK
p y https://m.edso0.ru/4a28dc02
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHSIX
74 Paccrosane oT TOYKH 40 INIOCKOCTH, but6mmorekxa [IOK
paccTosiHUuE OT MPSAMOM JI0 TIIOCKOCTH https://m.edso0.ru/1d434d0f
Brluncnenue paccTosHUN MEXKITY
75 CKPEITUBAIOIIMMHUCS TIPSIMBIMH C bubmmoreka [JOK
MTOMOIIBIO IEPIEHIUKYIIIPHON https://m.edsoo.ru/ec26fe5d
ILIOCKOCTH
76 TpéxrpaHHblii yroi, HEPaBEHCTBA AJIs bubmuotexa [JOK

TpeXrpaHHbIX yriaoB. Teopema

https://m.edso0.ru/9a0a9e56
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[Mugaropa, TeopeMbl KOCUHYCOB H
CUHYCOB JJIsl TPEXTPAHHOIO yria

77 DneMeHTHI ChepUIECKO TeOMETPUH: bubnmnoreka HOK
reoJIe3NYECKUE JINHNUU Ha 3emiie https://m.edsoo.ru/b19f6as5d
78 KonTponbhas padota "Yrisl u bubmmoreka [JOK
paccrosHus" https://m.edsoo.ru/0ac11c95
79 Cucremaru3amus 3HaHUH bubnnorexa [IOK
"MHOrorpaHHuK 1 €ro 3JeMeHThI" https://m.edso0.ru/ba545966
80 ITupamupa. Buasl nupamu. bu6nunorexa LIOK
[IpaBunbHas nupamua https://m.edsoo.ru/f85bfc46
81 [Ipusma. [Ipsimast u HaKIOHHAS bubmmoreka [JOK
nipu3Mel. [IpaBunibHas npusma https://m.edso0.ru/79165d15
[Ipsimoit mapaienenunen,
82 IPSAMOYTOJILHBIN ITapajlIeIeIUuIIE ] bubmorexa HOK
PAMOYT P ’ https://m.eds00.ru/635c5087
KyO
83 Brinykiieie MHOTOTpanHuku. Teopema bubnnorexa [JOK
Ditnepa https://m.edsoo.ru/bd3745f8
Brimykibie MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBunbHbIe 1 bubmmorexa LIOK
pa- 11p https://m.edsoo.ru/7d18834b
MOJTYTIPaBUILHBIC MHOTOTPAHHHKHU
85 KonTponsHas padora bu6muoreka [JOK
"MHororpanHuku" https://m.edsoo.ru/33c477d3
[TonsiTie BeKTOpa Ha TUIOCKOCTH U B bubmmoreka [JOK
86
IIPOCTPAHCTBE https://m.edsoo.ru/66fefadd
bubnunorexa LIOK
5
8 Cymma BeKTOpOB https://m.edso0.ru/a5b7b8e3
88 Pa3nocTh BEeKTOpPOB bubmmorera LHOK

https://m.edsoo.ru/dbee22bc
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bubnunorexa LIOK

89 lpasitio napanzenenimesa https://m.edsoo.ru/6b61b2b4
90 YMHOXKEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
https://m.edsoo.ru/5fa0b3ce
PasnoxeHue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN Bubmaorexa ITOK
https://m.edsoo.ru/c7c777ed
IIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE bubmmorexa [IOK
https://m.edsoo.ru/ec3e2da3
93 Beruuciienue yria Mexy BEKTOpaMu bubmmoreka [JOK
B IPOCTPAHCTBE https://m.edsoo.ru/ed9e2a8e
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu bubmorexa [IOK
https://m.edsoo.ru/ba75dc57
95 [Tpocreiimune 3aaun ¢ BEKTOpaMu bubamorexa LOK
https://m.edsoo.ru/e4972cdc
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
97 [Ipocreiinme 3a1a4un ¢ BEKTOPaAMH brbmmorexa [JOK
https://m.eds00.ru/9f246736
08 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHUM https://m.edso0.ru/5b971ef3
99 O06o0011eHNEe U cCUCTeMaTH3aIs bubmuoreka [IOK
3HAHUM https://m.edsoo.ru/2d24e873
bubnuotexa [JOK
100 Hrorosast koHTpOIBHAS paboTa https://m.e dsoi.Iru Ihaad63ad
bubnuotexa [JOK
101 Wrorosast KoHTpOJIbHAS paboTa https://m.e dsogru 18a7be683
102 O00011eHNEe U CUCTEMATU3 AL but6mmoreka [IOK
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3HaHUN

https://m.edsoo.ru/fblcd0a5

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/fb1cd0a5

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
[ToBTopenue TeMbl "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edsoo.ru/aecc77cd
IIPOCTPAHCTBE
[ToBTopenue Temsl "CkansipHoe bubmmoreka [JOK
2 1
MPOU3BEICHUE BEKTOPOB" https://m.edso0.ru/2d8a9c99
[loBTOpeHue Temsl "Borunicienue
3 J1a MEXKIY BEKTOPAMHU B 1 Bubmiorexa HOK
o Y " P https://m.edsoo.ru/db685e73
MIPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOIAIIEH Yepe3 BE 1 brbmmorexa [TOK
P o POXOIL pes https://m.edso0.ru/a63959d
TOYKHU
5 VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, 1 bubnmnorexa [JOK
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/b30dff38
YpaBHEHHE IOCKOCTH, HOpMaJlb, bubnuotexa [JOK
6 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX https://m.edsoo.ru/3d8ffd32
7 BekropHoe npousBeneHue 1 bubmorexa [TOK
p p a https://m.edsoo.ru/Occ5c4fe
3 JluneliHble HEPABEHCTBA, INHEHMHOE 1 bubnunorexa LIOK
MIpOrpaMMHUpPOBaHUE https://m.edso0.ru/239c8ch4
JIunelinbie HEpaBEHCTBA, JIMHEIHOE bubmmoreka [JOK
9 1
MPOTPaMMHUPOBAHUE https://m.eds00.ru/65c6b106
10 AHanuTHUYeCKHEe METO/Ibl pacuéra 1 bubmuotexa [JOK
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yria MeX1y NpsMbIMU B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/258fc245

AHaIUTUYECKHE METO/IbI pacuyéTa

11 Jla MEXKY IIOCKOCTSIMU B bubmorexa LOK
o o https://m.eds00.ru/1a2520f6
MHOT'OTpaHHUKAX
12 dopmylia pacCTOSHUSA OT TOUYKHU JI0 bubnmnoreka HOK
IJIOCKOCTH B KOOpAMHATaX https://m.edso0.ru/93ad36b3
13 Haxoxnenue paccTossHuM OT TOUKH bubnunoreka LIOK
710 TJIOCKOCTH B KyOe https://m.edsoo.ru/ee1d19b9
Haxoxnenue paccTossHUM OT TOUKH
14 0 TUIOCKOCTH B MPABUIIbHON bubmorexa HOK
a P https://m.eds00.ru/9f4071b9
UpamMu/ie
15 KonTtponbHas pabora bubmuoteka [IOK
"AHanutuyeckas reomeTpus” https://m.edsoo.ru/fe733862
16 CeueHrs MHOTOTPaHHUKOB: bubnuoreka [JOK
CTaHJApTHbIE MHOTOIPAHHUKHU https://m.eds00.ru/2935a9a0
17 CeueHust MHOTOTPAaHHUKOB: METO/T bubmuoreka [IOK
CJIEJIOB https://m.edsoo.ru/2e18f255
CeueHrs MHOTOTPaHHUKOB:
18 CTaHJapTHHIE TIIIOCKOCTH bubmmorexa [JOK
Aap ’ . https://m.edsoo.ru/e504d656
TepecevdeHust MPSIMBIX U TIIOCKOCTEH
19 [TapamiensHbIe IpsIMBIE U bu6muoreka [JOK
[JIOCKOCTH: IIapaJlIe]IbHbIE CEUCHUS https://m.edsoo.ru/4a28dc02
20 [TapamiensHbIe IpsIMBIE U bu6muoreka [JOK
IJIOCKOCTH: Pac4y€T OTHOLIECHHI https://m.edso0.ru/1d434d0f
[TapamienpHble IpSIMBIE U
bubnunoreka LIOK
21 TIJIOCKOCTH: YTJIBI MEXIY

CKpCHIMBAOIIUMHUCS ITPAMBIMHA

https://m.edsoo.ru/ec26fe5d
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[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITapbl

bu6nunorexa LIOK

22 MEPIIEHINKYIISIPHBIX [IJIOCKOCTEN 1
PHCHAMEY AP https://m.edso0.ru/9a0a9e56
MPSMBIX, CHMMETPUH
MHOT'OIPaHHUKOB
[leprneHIUKYIISIPHBIE IIPSIMBIE U
23 HJI(I))CKOCTI/I'};COP eMa op ex Bubmorexa HOK
’ p RS https://m.edsoo.ru/b19f6a5d
MePIEeHIUKYIIApaxX
[leprnieHIUKYIISIPHBIE IIPSIMBIE U
24 HJI(I))CKOCTI/I'}};I)I‘I;I/ICJICHII/:ﬂ JUIVH B Bubmuorexa IOK
) https://m.edsoo.ru/0ac11c95
MHOTOTPaHHUKAX
IToBTOpeHue: miomagu
25 MHorop OJILHUKOB, (DOPMYIIBI JUIS bubmorexa HOK
4 . » QOPMYJIBL A https://m.edsoo.ru/ba545966
101N, COOOPaKEHUSI TIOT00MS
IToBTOpeHue: miomagu
26 MHorop OJILHUKOB, ()OPMYIIBI JUIS bubmorexa HOK
T . » QOPMYIRL AL https://m.edsoo.ru/f85bfc46
ionaaen, cooopaxeHust moaoous
IToBTOpeHue: miomagu
27 MHorop OJILHUKOB, ()OPMYIIBI JUIS bubmorexa LOK
r . » QOPMYTIH A https://m.eds00.ru/79165d15
oaaen, cooopaxeHust moa00us
IImomanmu ceuenuii
28 MHOTOTPAHHUKOB: TITOIIAIN but6mmorexa [IOK
MOBEPXHOCTEM, pa3pe3aHns Ha YacTH, https://m.edso0.ru/635c5087
COO0OpakeHHsI MOA00MS
IImomann ceuenuii
29 MHOTOTPAHHUKOB: TIJTOIIAIN but6mmorekxa [IOK

MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHsI MOA00MS

https://m.edsoo.ru/bd3745f8
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Konrponsnas pabdora "[loBropenue:

30 MHOTOT'PAaHHUKH, CCUCHUS bubmorexa HOK
P > https://m.eds00.ru/7d18834b
MHOT'OTPaHHUKOB
O0BeM Tema. O0beM bubmuorexa [IOK
31
IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a https://m.edsoo.ru/33c477d3
39 3amaun 06 yaBoeHUH Kyda, 0 bubmuorexa [IOK
KBajipaType Ky0a; 0 TPUCEKIH yriia https://m.edsoo.ru/66fefadd
CrepeomeTpHrUecKHUE 3a1a9H,
33 CBH;:J.HHLISI()J 00BEMOM " bubmorexa OK
https://m.edsoo.ru/a5b7b8e3
MPSIMOYTOJIBHOTO MapaJuieienune1a
[TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
34 BBIYHMCIICHHEM 00bEMa bubmorexa OK
https://m.edsoo.ru/dbee22bc
MPSIMOYTOJIBHOTO TIapaJuieNenuneia
N bubmuoreka [IOK
35 06 i
DEM TIPAMOH TIPHSMET https://m.edso0.ru/6b61b2b4
CrepeomeTpHuuecKue 3a1auH,
36 CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB bubmorexa [OK
. https://m.edsoo.ru/5fa0b3ce
MIPSIMOM TTPU3MBI
37 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C bu6nmorexa LIOK
00BEMOM MPSMON MTPU3MBI https://m.edsoo.ru/c7c777ed
Brruucnenune 00bEMOB TeI ¢
38 IIOMOUIBIO ONPEAEIEHHOTO bubmuoreka [IOK
uHTerpaiga. O6bEM HaKIIOHHOM https://m.edsoo.ru/ec3e2da3
MIPU3MBI
Brruucnenune 00bEMOB TeI ¢
39 ITOMOIIIBIO OTIPEICAEHHOTO bubmorexa [TOK
= P '},1_ https://m.edsoo.ru/ed9e2a8e
uHTerpaia. O6bEM nupamMus!
40 dopMmyna 00bEMa MUPAMUIBIL. bubnuoreka [JOK
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OTtHomieHne 00bEMOB TUPAMU]T C
00IIUM yTIIOM

https://m.edsoo.ru/ba75dc57

®opmyna 00bEMa MUPaAMHUIBL.

bu6nmorexa [IOK

41 O o
THOMICHHE OBHEMOB THPaMIiL ¢ https://m.edsoo.ru/e4972cdc
O0IIKM YTTIOM
CrepeomeTpHuyuecKue 3a1a4H,
42 CBSI3aHHBIE C 00BLEMAMU HAKIIOHHOM bubnnorexa [JOK
https://m.edsoo.ru/52188a7d
MIPU3MBI
43 CrepeomeTpuueckue 3a1auu, bubmmoreka [JOK
CBsI3aHHBIE C 00bEMAMU THPAMUJIbI https://m.eds00.ru/9f246736
IIpuknanaeie 3aga4u 110 TEME
44 "§6T)éMI)I Ten", CBSI3aHHBIE C buGnuorexa [IOK
) T https://m.edsoo.ru/5b971ef3
00BEMOM HAKIIOHHOW TPU3MBI
IIpuknanaeie 3aga49u 110 TEME
45 "§6T)éMJIjI Tex" fBS[SaHHBIG C bubnmorexa [JOK
B ’ https://m.edsoo.ru/2d24e873
00BEMOM MTUPAMMU/IBI
46 [Tpumenenne o0bEMOB. Boruncienne bubmuoreka [IOK
pacCTOAHUS 10 TIOCKOCTH https://m.edsoo.ru/b4ad63ad
47 KonTponbhas padota "O0béM bubmmnoreka HOK
MHOrOrpaHHHuKa" https://m.edsoo.ru/8a7be683
WIIMHIpAYECKast TOBEPXHOCTD,
48 216 a3 o He IUINH, qucxoﬁ bubnnorexa [IOK
pasylote i AP https://m.edsoo.ru/fblcd0a5
MTOBEPXHOCTH
uauaap. IpsaMoit kpyrosoit
49 HI/IJ'II/IH o HJfO anb rlz(})’;e XHOCTH bubnnorexa [JOK
H AP- s p https://m.edso0.ru/074c8865
IUAJTUHIPA
50 Konnueckas moBEpXHOCTb, bubmuoreka [IOK

o0Opa3yroIire KOHUIeCKOn

https://m.edsoo.ru/a0fdd5bf
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nosepxHoctu. Konyc

Ceuenne KOHYCa IINIOCKOCTBIO,

o1 napajuieIbHOMN MIOCKOCTH brbmmorexa [JOK
https://m.edsoo.ru/b9e777d9

OCHOBaHUs

59 Yceuéunblii konyc. M3o0paxkenue bubmmoreka [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U bubmmorexa [JOK

53 .
MIOJIHOW MTOBEPXHOCTU KOHYCa https://m.edsoo.ru/37d84157

54 [Tnomans 60KOBOI MOBEPXHOCTH U bubnnorexa [JOK
IIOJIHOW ITOBEPXHOCTH KOHYCa https://m.eds00.ru/5603e30b
CrepeoMeTpuuecKue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, bubanorexa [JOK
IIOCTPOECHUEM CEYEHUN LUINHAPA, https://m.edsoo.ru/aecc77cd
KOHYyca
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJbCTBO U BEIUMCIICHHE, bu6mmoreka IIOK
IIOCTPOECHUEM CEYEHUN LUIUHAPA, https://m.edsoo.ru/2d8a9c99
KOHYca

57 [IpukiiagHble 3a1a4m, CBSI3aHHBIE C bubmmnoreka HOK
LWIAHAPOM https://m.edsoo.ru/db685e73

58 [Ipuknagubie 3aa4n, CBSI3aHHBIE C bubnmnorexa LIOK
HWIAHAPOM https://m.edso0.ru/a63959ed

bubnunorexa LIOK

59 Cbepa w wap https://m.eds00.ru/b30dff38
[Tepeceuenue chepsl u mapa c

60 mIockocThro. Kacanue mapa u bubmmoreka [JOK

chepsl IIOCKOCThI0. Bua u
n300pakeHHE mapa

https://m.edsoo0.ru/3d8ffd32
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[epecedenue cheps U mapa ¢
iockocthio. Kacanue mapa u

bubnunoreka LIOK

61
cepsl IIOCKOCThI0. Bua u https://m.edsoo.ru/Occ5c4fe
n300pakeHHE mmapa
62 VYpasaenue chepsl. [Lnomans chepbr bubmmoreka [JOK
u e€ yacTeu https://m.edsoo.ru/239c8ch4
bubnuoreka [{OK
63 C e che apa
HMMETPHS Cepet i Liap https://m.eds00.ru/65c6b106
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
64 CBSI3aHHBIE CO Cepoil 1 mapom bubmorexa OK
P . POM, https://m.eds00.ru/258fc245
MMOCTPOCHHUEM UX CCUCHHIA
IJIOCKOCTBIO
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
65 CBSI3aHHBIE CO Cepoil 1 mapom bubmmorexa [OK
P . POM; https://m.eds00.ru/1a2520f6
MMOCTPOCHHUEM UX CCUCHHIA
MJIOCKOCTBIO
66 [Ipuknanuele 3a1a4u, CBI3aHHBIE CO bubmuoreka [IOK
cdepoit u mapom https://m.edso0.ru/93ad36b3
[ToBTOpEHME: OKPYKHOCTH Ha
67 IJIOCKOCTH, BEIYMCIICHUS B bubmorexa [JOK
’ https://m.edsoo.ru/ee1d19b9
OKPYXKHOCTH, CTaHJapTHBIC TT0T00HS
68 PaznuyHbIe KOMOMHAITUN TEI but6mmorekxa [IOK
BpalIEHUs U MHOT'OI'PAHHUKOB https://m.eds00.ru/9f4071b9
69 3agaum o Teme "Tema u bubmuoreka [{OK
MOBEPXHOCTH BpamieHus" https://m.edso00.ru/fe733862
70 3amaun o Teme "Tena u bubmuorexa [{OK
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IIOBEPXHOCTHU BpalleHus"

https://m.edsoo.ru/2935a9a0

71 Kontponbnas padota "Tena u bubnmnoreka HOK
MMOBEPXHOCTHU BpauieHus" https://m.edsoo.ru/2e18f255
79 O6béM muunapa. Teopema 06 bubmmoreka [JOK
00BEME MIPSAMOTO ITUITUHPA https://m.edsoo.ru/e504d656
Brruuncienue 00bEMOB TeII ¢
73 TTOMOIIBIO OTIPEACIEHHOTO bubmorexa OK
b N https://m.edso00.ru/4a28dc02
unterpana. O6bEéM KoHyca
74 [Tmomaau 60KOBOM M MOJTHOM bubnuoreka [{OK
IMOBEPXHOCTU KOHYCA https://m.edsoo.ru/1d434d0f
CrepeomeTpHryUecKHUe 3a1a9H,
75 CBH;:J.HHLISI()J BBI‘II/ICJ'IeHieM 00BEMOB bubmorexa [JOK
https://m.edsoo.ru/ec26fe5d
HWIMH]IpA, KOHYyCca
[IpukiiagHeie 3aga4u 10 TEME
76 "OOBEMBI M TUIOIIA/IN TOBEPXHOCTEH bubmorexa LOK
| Haa P https://m.eds00.ru/9a0a%e56
Tel
O06bBEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
77 ctepnl. CTepeoMeTprUIeCcKre 3a/1auH, bubmuoreka [IOK
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB https://m.edsoo.ru/b19f6a5d
apa, mapoBOro CeTMEHTa 1
IIIAPOBOTO CEKTOPA
[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
78 00BEMOM IT1apa U MO0 C(hephl. bubnuotexa [JOK

CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEN M 00bEMaMuU
MOOOHBIX TEJ

https://m.edsoo.ru/0ac11c95
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mo100mm.

bu6nunorexa LIOK

7 (CTepeomeTputeckue sanatm, https://m.edsoo.ru/ha545966
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
TeJI U IUIOIIAJIEeH MOBEPXHOCTEH
KonTponbnas pabora "[Tnomanu

80 HOBG[E)XHOCTI/I IE 00BEMBI KPYTIIBIX buomorexa LIOK

| https://m.edsoo.ru/f85bfc46
Ten
JIBH>KEHUS MPOCTPAHCTBA.

81 OtoOpakenusi. J|BmkeHus u bubnuorexa [JOK
paBeHCTBO (puryp. Obmue cBoiicTBa https://m.eds00.ru/79165d15
JIBUOKECHU N
Bupl 1BukeHMI: napaiebHbII

82 MEPEHOC, LIEHTpaJIbHAsl CUMMETPUS, bubmuoreka [IOK
3epKajibHasi CHMMETPHSI, TOBOPOT https://m.eds00.ru/635c5087
BOKPYT MPAMOM

83 ITpeoOpaszoBanus nogobus. Ipsmas bubmuoreka [IOK
u cepa Diinepa https://m.edsoo.ru/bd3745f8

84 I'eomerpuyeckue 3anauu Ha bubnmnoreka HOK
NPUMEHEHNE IBUKEHUS https://m.edsoo.ru/7d18834b

85 KonTponbhas padota "BekTops! B bu6muoreka [JOK
npocTtpaHcTae" https://m.edsoo.ru/33c477d3
O6o6m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca

86 reomerpun 10—11 kmaccos, bubnunorexa LIOK

cHCTEeMaTH3aInsI 3HAaHUH:
"[TapainienbHOCTh MPSMBIX U
IIJIOCKOCTEH B mpocTpaHCcTBE"

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

87

88

89

90

91

92

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cuctemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTre"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTtemaTusanus 3Hanuil: "BekTopbl
B MpocTpaHcTre"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cuctemarusanus 3HaHuii: "OobeM
MHOTOrpaHHHUKa"

O6o061matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOrOrpaHHHuKa"

O6o061matomee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucremMaruzanus 3Hanuii: "Ilnomanu
MIOBEPXHOCTU M 00BEMBI KPYTJIIBIX

n

TEI

Ob6o6u1aromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,

bu6nunorexa LIOK
https://m.edsoo.ru/asb7b8e3

bubnunoreka LIOK
https://m.edsoo.ru/dbee22bc

bubnunoreka LIOK
https://m.edsoo.ru/6b61b2b4

bubmmoreka IIOK
https://m.edsoo.ru/5fa0b3ce

but6mmorekxa [IOK
https://m.edsoo.ru/c7c777ed

but6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

cucreMarusais 3gannii; "Thiomanan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ten
bubnunoreka LIOK
%3 Mroropas konTposbitas padora https://m.edsoo.ru/ed9e2a8e
bubnunorexa LIOK

o4 Hrorosas A pa60Ta https://m.edsoo.ru/ba75dc57

95 [ToBTOpenue, 0600MIEHNE 1 Bbu6mmoteka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/e4972cdc
HcTopus pa3BUTHS CTEPEOMETPUHN

96 KaK HayKd U €€ poJib B Pa3BUTHHU bu6mmoteka [JOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edso0.ru/52188a7d
KOMIIBIOTEPHBIX TEXHOJIOTHI1
HcTopus pa3BUTHS CTEPEOMETPUN

97 KaK HayK{ U €€ poJib B Pa3BUTHHU bubmuoteka [IOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.eds00.ru/9f246736
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN

98 KaK HayKd U €€ poJib B Pa3BUTHHU bubmuoreka [IOK
COBPEMEHHBIX HHKECHEPHBIX U https://m.edsoo.ru/5b971ef3
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN

99 KaK HaYK{ U €€ poJib B Pa3BUTHHU bubmuoreka [IOK
COBPEMEHHBIX HHKECHEPHBIX U https://m.edsoo.ru/2d24e873
KOMITBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUHN

100 KaK HayK{ U €€ poJib B Pa3BUTHHU bubmuotexa [JOK

COBPCMCHHBIX NHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
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Hcropus pasBUTHS CTEpEOMETPUN

KaK HayKu U €€ pojb B Pa3BUTHHU bubmmoreka [JOK

101 1
COBPEMEHHBIX UHKEHEPHBIX U https://m.edso0.ru/8a7be683
KOMITBIOTEPHBIX TEXHOJOTUI
Ucropus pa3Butus crepeomMeTpun

102 KaK HayK{ U €€ poJib B Pa3BUTHHU 1 Bu6muotexa [JOK
COBPEMEHHBIX UH)XECHEPHBIX U https://m.edsoo.ru/fblcd0a5
KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

JI.C. Aranacsiz, B.®. byty30B u a.p. 'eometpust 10-11. YrayOneHHbIil ypoBeHb

YPOBEHb. Y UECOHUK.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

JI.C. Atanacsiz, B.®. byty30B u a.p. 'eometpust 10-11. YrayOneHHbIN ypOBEHb.
VY4eOHuK.

MeTtoanyeckoe mocooue.

JlniakTuaeckre MaTepuabl.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka IIOK https://m.edsoo.ru/aecc77cd
bubmunoreka ILIOK https://m.edsoo.ru/2d8a9¢99
bubmunoreka I{OK https://m.edsoo.ru/db685e73
bubmuorexa I{OK https://m.edsoo.ru/a63959ed
bubmmoreka IIOK https://m.edsoo.ru/b30dff38
bubmuoteka I{OK https://m.edsoo.ru/3d8ffd32
bubmuoreka I{OK https://m.edsoo.ru/Occ5c4fe
bubmuoreka I{OK https://m.edsoo.ru/239c8ch4
bubmmnoreka L{OK https://m.edsoo0.ru/65¢c6b106
bubmmoteka IIOK https://m.edsoo.ru/258fc245
bubmmoteka IIOK https://m.edso0.ru/1a2520f6
bubmuoreka I{OK https://m.edsoo.ru/93ad36b3
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