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MNOACHUTEJIBHASA 3AIIMCKA

['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  HU3YYECHUU
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
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMaTtuka 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
o0Opa30BaHMsl, CBSI3aHHOIO C UCTOJIb30BAaHUEM 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» yueOHOTo Kypca reOMeTpuH;

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;

dbopMHpOBaHHE YMEHHUS paclioO3HaBaTh HAa YEpPTEXKaxX, MOJCIAX U B peaJbHOM
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 yYMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
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
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 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 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXAHUE 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.

B3anMmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
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. [lapaieapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE 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 [0  IUJIOCKOCTH,  HpoeKuus  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'PAHHbBIE YIJIbL.
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, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
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 TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslIOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
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, HWIMHAPA, MUpaMUabl U KoHyca. O0BEM mapa U mapoBOro
CerMEeHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
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 IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI 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 OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
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
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
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 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
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 BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
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, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH U  MPEOOpPa30OBbIBATH  CYXKIACHUSA:
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 YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/bCKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
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 MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS 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 MWJIEM, HAIEJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIaH, aJITOPUTM PELICHHS 3a/1a4i, BHIOMPATh CIIOCO0 pelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX IaTh TMPOIECC W Pe3yJabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«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 konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKICHUN;

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 OMNEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamuja, NpsMOYyToJIbHBINA Mapajuieaenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMOIHATH U300pakeHUsT PUryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (pOopMyT;

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 ITPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

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 MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
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:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
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, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (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
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBWXKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEYEHUs LMJIUHIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

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

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHATh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, pemaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM 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.edso0.ru/7f414736
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
3 [TapamienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
[lepneHIUKYISPHOCTD MPSAMBIX U Bbu6mmoteka [JOK
4 _ 25
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edso00.ru/7f414736
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edso00.ru/7f414736
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://m.edso00.ru/7f414736
bu6mmoteka IIOK
! Bexropet & mpocTpancTse 12 https://m.edso00.ru/7f414736
3 [ToBTOpEeHME, 00001IEHNE U CUCTEMATH3ALUS 5 9 bubmmnoreka HOK
3HaHUHN https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! AHAIHTHYECKas TeOMETPHA 15 ! https://m.eds00.ru/7f414736
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edso00.ru/7f414736
. bubmuorexa [JOK
3 OOwém MHOrOrparHKa 17 . https://m.edso00.ru/7f414736
bubmuorexa [JOK
4 Tena ppaeiis 24 ! https://m.edso00.ru/7f414736
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [JOK
KPYIJIBIX TEIl https://m.eds00.ru/7f414736
bu6mmoreka [JOK
6 Hpmxetns > . https://m.eds00.ru/7f414736
7 IToBTOpenue, 00o0IEHNE U 17 5 bubmmorexa [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OcHoBHbIe MpaBuiia H300pakeHUs Ha
1 PUCYHKE IIJIOCKOCTH, ITApaUIEIbHbBIX 1 bubnuoreka [IOK
IPSIMBIX (OTPE3KOB), CEPETUHBI https://m.edso00.ru/7f414736
oTpe3Ka
[TonsiTHs cTepeoMeTpHn: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
5 OcHoBHBIE MpaBWIIa U300paKEHUS HA 1 bubnnoreka [JOK
PUCYHKE TJIIOCKOCTH, MapaIeIbHbIX https://m.edsoo0.ru/7f414736
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsTHs: mepecekaronuecs
3 TJIOCKOCTH, TEPECEKAIOITUECS MPsMast 1 bubmmorexa [JOK
> 11eP p https://m.edsoo.ru/7f414736
1 TUTOCKOCTb; ITOTYIIPOCTPAHCTBO
[TonsTHs: mepecekaronuecs
4 TJIOCKOCTH, TEepeceKarorecs npsmas 1 bubmmorexa [JOK
> 11EP P https://m.edsoo.ru/7f414736
U TUIOCKOCTb; TMOTYIPOCTPAHCTBO
MHororpaHHuKH, H300paKEHUE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 bubmmorexa [OK
P pocTp https://m.edso0.ru/7f414736
¢buryp, HeCyIEeCTBYIOIIMX 0OBEKTOB
5 MHororpaHHuKu, U300paKeHNE 1 bu6mmorexa [IOK

MIPOCTEUIINX TPOCTPAHCTBEHHBIX

https://m.edsoo.ru/7f414736
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¢buryp, HecyniecTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoObl 3aaHus
MPSIMBIX | ITIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSAMBIX
H IIJIOCKOCTEH

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
[[BETAMHU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
ImI0cKoCTel. PackpammBanue
IMOCTPOCHHBIX ceueHun PasHbBIMU
IBETAMHN

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
NMEPECCUCHU A MOJTYUCHHBIX
II0cKoCTel. PackpammBanue

bu6mmorexa [IOK
https://m.edsoo.ru/7f414736

bu6mmoreka [JOK
https://m.edsoo.ru/7f414736

bubmuoreka [JOK
https://m.edsoo.ru/7f414736
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MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

N300paxkeHne ceueHmil mupamMuibl,
Ky0a 1 IPU3MbI, KOTOPBIE TPOXOJIAT
gyepes ux péopa. M3o0paxenue

13 nepeceueHus MOoIyYeHHBIX bubmmorexa [JOK
p . i https://m.edsoo.ru/7f414736
miockocreil. PackpamBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMU
L[BETaMU

14 Merton cnenoB 1yl TOCTPOCHUS bubnuorexa [JOK
CCUeHUN https://m.edso00.ru/7f414736
Mertopa cieoB /Ui HOCTPOSHUS

15 ceueHuil. CBoiicTBa nepeceueHuit bubmmorexa LIOK

’ vp https://m.edso00.ru/7f414736
MPSIMBIX U TTIOCKOCTEN
Mertopa cieoB /Ui HOCTPOSHUS
16 ceueHuii. CBOICTBaA NepeceueHuit bubmmorexa LIOK
’ vp https://m.edso00.ru/7f414736
NPSIMBIX U MJIOCKOCTEN
ITocTpoeHue ceuenuii B mupamue,

17 KyOe 1o TpéM ToukaM Ha pebpax. bubnnorexka [JOK
Cozanue BBIHOCHBIX YEPTEKEN U https://m.edso00.ru/7f414736
3aIlUCh 1IAroB MOCTPOEHUS
[TocTpoeHne ceuenuii B mupamMu/e,

18 KyOe 1o TpéM ToukaM Ha pEbpax. bubnnoreka [JOK
Co3zaHue BBIHOCHBIX YEPTEKEN U https://m.edso0.ru/7f414736
3aIUCh IIAroB MOCTPOEHUS
[ToctpoeHue ceueHuii B mupamu/e,

19 KyOe 1o TpéM TouKaM Ha peOpax. bubnnorexa [JOK

COSI[E[HI/IC BBIHOCHBIX qepTenceﬁ n
3aIllUChb I1aroB NOCTPOCHUA

https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YEpPTEkKEN U
3aMuch UIaroB MOCTPOCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

21

[ToBTOpenue nmnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpEOMETPUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

23

24

25

Kontponbnas pabora "AKcHOMBI
crepeomerpun. Ceuenus"

B3auMHoe pacnosioxkeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA PSAMBIX.
[TapamienpHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIllEH Ha
JTaHHOU npsimoil. Jlemma o
[IEPECCUCHUH MapAIUICIIBHBIX MPAMBIX
IIJIOCKOCTBIO

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bu6mmoreka [JOK
https://m.edsoo.ru/7f414736

bu6mmorexa [IOK
https://m.edsoo.ru/7f414736

26

[TapamrensHOCTB TPEX NPSIMBIX.

bu6mmorexa [IOK
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Teopema 0 TpEX mapajIeIbHbIX
npsambiX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/7f414736

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJIEILHOTO

27 npoekTupoBanus. M3zobpaxenue bubmoreia OK
P p ' P . https://m.edso00.ru/7f414736
pasHBIX GUTYpP B apaLIEIbHON
MIPOCKIIUU
SHTpaJIbHAas MIPOEKIUs. YTOJ C
28 ](i)Hal'I[) aBJIeHHBII)MI/I CTOpPOHAMU. YTOII bubmorexa [JOK
P P ' https://m.edsoo.ru/7f414736
MEXIY IIPAMBIMU
3ajaun Ha JOKA3aTelIbCTBO U
HCCIIEIOBaHUE, CBA3aHHBIC C bubmuorexa [JOK
29
pacIoI0KEHUEM NPSIMBIX B https://m.eds00.ru/7f414736
MIPOCTPAHCTBE
[ToHsTHS: MapannenbHOCTh MPIMON U
TJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
30 MapajuIeIbHOCTH MPSIMON U bubnuoreka [IOK
mrockoctu. CBoMCTBa https://m.eds00.ru/7f414736
MapaJUIEIbHOCTH NPSIMOU U
IJIOCKOCTH
I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
31 CBSI3aHHBIC C MMAPaJUIeIbHOCTHIO bubmorexa HOK
P . https://m.edso0.ru/7f414736
IMPsAMBIX U IJIIOCKOCTCHU B
MIPOCTPAHCTBE
ITocTpoenne ceueHns1, MPOXOAIIETO
4 P bubmuorexa [JOK
32 qepe3 TaHHYI0 IPSIMYIO Ha YepPTexe U

MapaJyIeIbHOIO IPYTrOM MPSMOiA.

https://m.edsoo.ru/7f414736
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Pacuér oTHOILIEHU

[TapannensHas mpoeKuus,
IIPUMEHEHHUE I IOCTPOEHHUS

33 cedeHuit Kyba 1 mapasuieNenurne/a. bubmmorexa [TOK
N https://m.edso00.ru/7f414736
CaoiicTBa napasienenurnena u
MIPU3MBI
34 [TapannensHble mockocTy. [Ipuznaku bubnunoreka [HOK
MapaIIENBbHOCTH JIBYX IIJIOCKOCTEH https://m.edso0.ru/7f414736
Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
35 MPOXOIAIICH Yepe3 TOUKy, He Bubmorexa ITOK
g https://m.edsoo.ru/7f414736
MIPUHAIJICKAITYIO0 JAHHOM MJI0CKOCTH
U CIICCTBUA U3 HEE
CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
36 IPSIMBIX MIEPECEUEHHUS ITPU bubmmorexa LIOK
https://m.eds00.ru/7f414736
MepeceyeHn  IByX MapaielbHbIX
IIJIOCKOCTEN TpeThen
CaoiicTBa mapamienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
napaieNbHbIX TPSIMBIX,
37 3aKJTFOYEHHBIX MEXKITY bubmorexa [IOK
https://m.edso00.ru/7f414736
MapajuieTbHBIMU TIOCKOCTSIMH; O
IIEPECEUEHUH IIPSIMOU C IByMs
MapajuieTbHBIMU TUIOCKOCTSMH
38 [ToBTopenue: reopema [Tudaropa Ha bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
39 IToBTOpEHME: TPUTOHOMETPUS bubnnorexa [JOK

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/7f414736
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40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubnmoreka [JOK
napasiesnenunena https://m.edsoo.ru/7f414736
41 Brruncnenue UIMH OTPE3KOB B KyOe U bubnunoreka [HOK
MIPSIMOYT'OJIBHOM IapajuieIenuIe e https://m.edso0.ru/7f414736
[TeprieHAMKYASIPHOCTH NPAMOUN U
42 miockoctu. [Ipusnax bubnnoreka [HOK
MEePIECHANKYISIPHOCTH TIPSMON U https://m.edso0.ru/7f414736
IJIOCKOCTH
[lepnieH IUKyYNISAPHOCTD MPSIMON U
43 rockocty. [Ipusnax bubnuorexa [JOK
MEePIEHIUKYIISIPHOCTH IPSAMOM 1 https://m.edsoo0.ru/7f414736
IJIOCKOCTH
Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IMPSIMOM,
44 MIPOXOIAIICH Yepe3 TOUKY bubnmorexa LOK
. https://m.edsoo.ru/7f414736
MIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IJIOCKOCTHU
45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM bubnnoreka [JOK
IIPsIMBIE B MHOTOI'PaHHUKAX https://m.edso0.ru/7f414736
46 [TmockoCcTH U MEpNEeHIUKYISIPHBIE UM bubnmnoreka [JOK
IIPSIMBIE B MHOTOI'PAaHHHUKAX https://m.edso0.ru/7f414736
[lepnieHnuKyNSAp U HAKIOHHAS.
47 HOIZTpoeHI/IZ nel;)neHnHKynﬂpa u3 bubmmorexa LIOK
https://m.edso00.ru/7f414736
TOYKH Ha MPAMYIO
[lepieHIUKYNSIp M HAKIOHHAS.
48 HOI():TpoeHI/IZ HCI;)HCHI[I/IKYJ'I}Ipa u3 bubmmorexa LIOK
https://m.edso00.ru/7f414736
TOYKH Ha MPSAMYIO
49 Teopema o TpEX nepneHANKYIIpax bubnuotexa [JOK
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(mpsimast 1 oOpaTHast)

https://m.edsoo.ru/7f414736

50 Teopema o TpEX neprneHANKyIsIpax bubnnoreka [HOK
(mpsimast 1 oOpaTHasi) https://m.edso00.ru/7f414736
51 VYroa Mexay CKpelrBaroIUMUCs bubnmoreka [JOK
NPSAMBIMHU https://m.edso00.ru/7f414736
[Touck nmeprneHaNKyISTPHBIX MPSMBIX C
52 IOMO BIOpHe TeH yI/IKpJISI HLII:( bubmorexa OK
= . PHCHAMKYIAD https://m.edsoo.ru/7f414736
IJIOCKOCTEN
53 OpToroHanbHOE IPOSKTUPOBAHUE bubmorexa LHOK
P P P https://m.edso0.ru/7f414736
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 MPaBUJILHON MUPAMHUJIBI C IOMOLIBIO bubmorexa [JOK
P Up A B https://m.edsoo.ru/7f414736
OPTOTOHAJIBLHOMN MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
55 MPaBUWILHON MUPAMHJIBI C IOMOLIBIO bubmorexa HOK
p Up s = https://m.edsoo.ru/7f414736
OPTOTOHAJIBLHOM MPOEKIINH
CumMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO TJIOCKOCTH. bubmuorexa [JOK
IImockocTn cummeTpuil B https://m.eds00.ru/7f414736
MHOTOTpaHHUKAX
[Tpu3Hak neprneHIuKyIIpHOCTH
57 1} pﬂMoﬁ u HEOCK())ICTI/IyKaII(j CJIe/ICTBUE bubmorexa HOK
P A https://m.edsoo.ru/7f414736
CUMMETpUH
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubnnoreka [JOK
pacCTOAHUM OT TOYKH 10 MIIOCKOCTH https://m.edso00.ru/7f414736
[IpaBunbHBIE MHOTOTPpaHHHUKH. Pacuér bubnmoreka [JOK
59 .
pACCTOSIHUU OT TOYKH JI0 TTOCKOCTH https://m.eds00.ru/7f414736
60 CrocoOsI OMyCTUTH bubnmnorexa [JOK
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MEePIEHIUKYISIPbl: CHMMETPHS, CABUT
TOYKH 10 NapaJyIeTbHONU MPSIMOI

https://m.edsoo.ru/7f414736

CaBur no HenapauienbHON NPSIMOH,

bu6mmoreka [IOK

61
W3MEHEHUE PACCTOSHUI https://m.edso0.ru/7f414736
KontponbHas padota "B3anmuoe
62 aCIOJIOKEHHUE TPSIMBIX U TIOCKOCTEH bubmorexa LHOK
P "p https://m.edsoo.ru/7f414736
B [IPOCTPAHCTBE
[ToBTOpEHME: YrOa MEXAY IPSIMBIMU
HA IUIOCKOCTH, TPUTOHOMETPUS B bubnuorexa [JOK
63
MIPOU3BOJILHOM TPEYTOJIbHUKE, https://m.edso00.ru/7f414736
TeopeMa KOCMHYCOB
[ToBTOpEHME: YTOI MEKT
64 CKpe iBa}o 1}/]111:41/1051 1} }Il\}/IILIMI/I B bubmorexa LHOK
pett B P https://m.edso0.ru/7f414736
MIPOCTPAHCTBE
I'eomeTpuueckue MeToab1
65 BBIYHCIICHUS YTJIa MEXTY MPSMBIMH B bubmmorexa [JOK
o A TP https://m.eds00.ru/7414736
MHOTOTPaHHUKAX
JiByrpanssIil yroia. CBOMCTBO bubnuoreka [IOK
66 .
JIMHEWHBIX YIJIOB JBYTPAHHOIO yria https://m.edso00.ru/7f414736
[lepnieH UK yNSPHBIE MIOCKOCTH.
67 CBEﬁCTl)ja BZaI/II\PjIHO bubmmorexa [OK
. https://m.edsoo.ru/7f414736
MEePIEeHIUKYISAPHBIX TUIOCKOCTEN
[Tpu3Hak nepreHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSAMOK
68 MepeceveHus ABYX IIOCKOCTEN bubmmorexa [OK
p ABYX . https://m.edsoo.ru/7f414736
MEPIECHIUKYISIPHBIX TPEThel
MIJIOCKOCTH
69 [IpssMOyTONBHBIN MapauIeICTUIIe]; bubnuotexa [JOK
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KyO; u3MepeHusi, CBOMCTBa
IPSMOYTOJIBHOTO Mapajulesenune a

https://m.edsoo.ru/7f414736

Teopema o 1uaroHajn

70 MPSIMOYTOJILHOTO MapasuielieuIeia u bubmmorexa LIOK
. https://m.edso0.ru/7f414736
CIIEJICTBUE U3 HEE
CrepeomeTpuuecKre U NPUKIaIHbIE
7 3aJI1a4yM, CBI3aHHBIC CO B3aUMHBIM bu6mmoreka [IOK
pacIoI0KEHUEM NPSIMBIX U https://m.edso0.ru/7f414736
TIJIOCKOCTH
[ToBTOpEeHME: CKpenBaroILuecs
72 Hp}IMBII;, HapaJIJII;J'ILHHe IJIOCKOCTH B bubmmorexa [JOK
https://m.edsoo0.ru/7f414736
CTaHJAPTHBIX MHOTOTPaHHUKAaX
[Tapa napanienbHbIX IUIOCKOCTEN Ha
CKpEUIMBAIOIINXCA MPAMBIX,
73 paI(:CTO}IHI/Ie MEXIY ’ bubnmorexa LOK
https://m.edsoo0.ru/7f414736
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX
74 PaccrostHue oT TOUKH 10 MIOCKOCTH, bu6mmoreka [IOK
paccTossHUE OT MPSAMOM J10 TUIOCKOCTH https://m.edso00.ru/7f414736
Beruncnenue paccTosHUA MEXKIY
75 CKPEIIMBAIOIIMMUCS MPSIMBIMU C bubnuotexa [JOK
MOMOIIBIO TIEPITEHIUKYIISIPHOM https://m.edso00.ru/7f414736
MIJIOCKOCTH
TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
76 TpeXrpaHHbIX yrioB. Teopema bubnuoreka [IOK
[Tudaropa, TeopeMbl KOCHHYCOB U https://m.edso0.ru/7f414736
CHHYCOB JIJIsI TPEXTPAHHOTO YyIJja
77 DneMeHTHI CPepruyecKoil reoMeTpHu: bubmmorexa LIOK

https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

I€oAC3NYCCKUEC IMHHUHN Ha 3emite

78 Kontponbnas padota "Yribl u bubnnoreka [HOK
paccrosiHus" https://m.edso0.ru/7f414736
79 CucreMaru3zanus 3HaHUU bubmuorexa [JOK
"MHOrorpaHHuK U €ro 3JeMeHThI" https://m.edso00.ru/7f414736
80 [Mupamuna. Buas nupamu. bubmmoreka [IOK
[IpaBunbHasg nupamua https://m.edso00.ru/7f414736
81 IIpusma. [Ipsimas u HaKJIOHHAA bubnnoreka [JOK
npusMmsl. [IpaBunbHas npuzma https://m.eds00.ru/7f414736
[Ipsimoii mapamienenunen,
82 MPSIMOYTOJIbHBIN Tapasiesenure bubmmorexa LOK
PAMOYE P & https://m.edsoo.ru/7f414736
Ky0
83 Beinykiieie MHOrorpanHuku. Teopema bubnnorexa [HOK
Ditnepa https://m.edsoo.ru/7f414736
Brinykieie MHOTOTpanHuku. Teopema
84 31‘/’IJIGYK a. Il aBI/IJII);EIe u ’ bubmmorexa [JOK
pa. 1P https://m.edsoo.ru/7f414736
MOJTYTIPABHIILHBIC MHOTOTPAaHHUKH
85 KonrtponbHas pabora bubnuoreka [IOK
"MHororpaHHukun" https://m.eds00.ru/7f414736
86 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B bubnnoreka [JOK
MIPOCTPAHCTBE https://m.edso00.ru/7f414736
bu6mmoreka [IOK
87 C
yMMa BEKTOpOB https://m.edso0.ru/7f414736
bu6mmorexa [IOK
88 Pastocts peiropos https://m.edso0.ru/7f414736
89 [IpaBuno napannenenumnena bubmmorexa [OK
P P A https://m.edsoo.ru/7f414736
90 YMHOK€EHNE BEKTOpa Ha YHCIIO0 bubnuorexa [IOK



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

Paznoxenue BekTopa 1o 6aszucy Tpéx

https://m.edsoo.ru/7f414736

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 bubmmorexa [JOK
POP, - A https://m.edso00.ru/7f414736
TUIOCKOCTH
bubmuorexa [JOK
92 CKanpHoe NpOH3BeACHHe . https://m.edso00.ru/7f414736
03 Brruucnenue yria Mex1y BEKTOpaMu 1 bubnmoreka [JOK
B IIPOCTPAHCTBE https://m.edso0.ru/7f414736
N bubnuorexa [JOK
o4 Hpocteiiumie saza:in ¢ BeKTOpaMH 1 https://m.edso0.ru/7f414736
N bubnuotexa [JOK
% Hpocreiitme 3anait ¢ BeKTOpaMH 1 https://m.edso00.ru/7f414736
N bubnuotexa [JOK
% Hpocreitutne sazatit ¢ BEKTOpaMIt . https://m.eds00.ru/7f414736
N bubnuotexa [JOK
97 I1 1
POCTCHIIIHG Sajiatn © BeRTOpamH https://m.edsoo.ru/7f414736
08 O06o011eHne U cucTeMaTU3aIus 1 bubmmorexa [IOK
3HaHUHN https://m.edso0.ru/7f414736
99 O06001IeHne U CUCTEMATU3AIIHS 1 bubnuotexa [JOK
3HaHUHN https://m.edso0.ru/7f414736
bu6mmoreka [JOK
1 154 1
00 TOroBas KOHTPONbHas paota https://m.eds00.ru/7414736
bu6mmoreka [IOK
101 154 1
0 TOroBas KOHTPOILHAs paboTa https://m.edso0.ru/7f414736
O06001IeHNe U CUCTEMATU3AIIHS bubnmnoreka [JOK
102 . 1
3HAHUU https://m.edso0.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTOopenue TeMbl "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1 bubmmorexa [TOK
P " https://m.edso00.ru/7f414736
IIPOCTPAHCTBE
5 [ToBTopenue Temsl "CkansipHoe 1 bubnuotexa [JOK
MPOU3BEICHUE BEKTOPOB" https://m.edso00.ru/7f414736
[ToBTOpeHue TeMbl "YpaBHeHME
3 MPSIMOM, IPOXOSILIEN Yepes3 ABe 1 bubmmorexa LOK
P - P P https://m.edso0.ru/7f414736
TOYKHU
[ToBTOpeHue Temsl "Borunicienue
4 71a MEXTy BEKTOpPaMHU B 1 bubmmorexa [JOK
o v " P https://m.edso00.ru/7f414736
MIPOCTPAHCTBE
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1 bubnmnoreka [JOK
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax https://m.eds00.ru/7f414736
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 bubnuotexa [JOK
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax https://m.edso00.ru/7f414736
7 BexropHoe nmpousseneHne 1 bubmmorexa [OK
P P A https://m.edso00.ru/7f414736
3 JIuHeliHble HEpaBEHCTBA, TUHEIHOE 1 bubmuorexa [IOK
MPOrpaMMHUPOBAHKE https://m.edso00.ru/7f414736
9 JIuneiiHble HEPABEHCTBA, JINHEHHOE 1 bubnuorexa [IOK
MPOTPaMMHUPOBAHUE https://m.eds00.ru/7f414736
10 AHanuTHYeCKHe METO/Ibl pacuéra 1 bubnuorexa [IOK
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yria MeX1y NpsMbIMU B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/7f414736

AHaIUTUYECKHE METO/IbI pacuyéTa

11 Jla MEXKY IIOCKOCTSIMU B bubmmorexa [TOK
. Y https://m.edso0.ru/7f414736
MHOT'OTpaHHUKAX
12 dopmylia pacCTOSHUSA OT TOUKHU J10 bubnnoreka [HOK
IJIOCKOCTH B KOOpAMHATaX https://m.edsoo.ru/7f414736
13 Haxoxnenue paccTossHul OT TOUKH bu6mmoreka [IOK
710 TJIOCKOCTH B KyOe https://m.edsoo.ru/7f414736
Haxoxnenne paccTossHUM OT TOUKH
14 0 TUIOCKOCTH B MPABUIILHON bubmmorexa [JOK
a P https://m.edso00.ru/7f414736
nupamMu/ie
15 KontponbHas pabora bubnnoreka [JOK
"AHanuruyeckas reomeTpus” https://m.edso00.ru/7f414736
16 CeueHnst MHOTOIPaHHUKOB: bubnnorexa [HOK
CTaHJApTHbIE MHOTOIPAHHUKHU https://m.edso00.ru/7f414736
17 CeueHust MHOTOTPAaHHUKOB: METO/T bubnuorexa [JOK
CJIEJIOB https://m.eds00.ru/7f414736
CeueHrs MHOTOTPaHHUKOB:
18 CTaHJapTHHIE TIIIOCKOCTH bubmmorexa [JOK
Aap ’ . https://m.edso00.ru/7f414736
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
19 [TapamiensHbIe IpsMBIE U bubnnoreka [JOK
IUIOCKOCTHU: TTapaJlJIEJIbHbIE CEUYECHUS https://m.edso00.ru/7f414736
20 [TapamiensHbIe IpsIMBIE U bubanoreka [JOK
IJTIOCKOCTH: Pac4y€T OTHOLIECHHI https://m.edso00.ru/7f414736
[TapannensHble NpsiMbIE U
bu6nmoreka [JOK
21 TIJIOCKOCTH: YTJIBI MEXIY

CKpCHIUBAOIIUMHUCS ITPAMBIMU

https://m.edsoo.ru/7f414736
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[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITapbl

22 MEPHEHINKYIIIPHBIX [IJIOCKOCTEN U buGnnorexa [IOK
PHCHAMKYTAD https://m.edsoo.ru/7f414736
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[NeprneH UK YIISIPHBIE IIPSIMBIE U
23 HJI(I))CKOCTI/I'};COP emMa op ex bubnnorexa [IOK
' p P https://m.edsoo.ru/7f414736
MEPIICHIUKYIIIpax
[leprneH UK YIISIPHBIE IIPSIMBIE U
24 nncI:cxocm'};Hrli)cheHEa JINH B bubnmorexa LOK
) a https://m.edsoo.ru/7f414736
MHOTOTPaHHUKAX
IToBTOpEHME: TUIOLIAAU
25 MHorop OJIBHI/IKO]:H (1)H0 MYJIBI JUISL bubmmorexa LIOK
yr . » QOPMYIIBL A https://m.edso00.ru/7f414736
TIomaael, COoOpakeHUs MO00MS
IToBTOpEHME: TUIOILIAAU
26 MHorop OJILHI/IKO;H (bﬂo MYJIBI JUIS bubmmorexa LIOK
r . » POPMYIIRI A https://m.edso00.ru/7f414736
ionaaen, cooopaxeHust moaoous
IToBTOpeHue: mIomagu
27 MHorop OJILHI/IKO;Jl (bno MYJIBI JUIS bubnuorexa LIOK
yros » POPMYIIRI A https://m.eds00.ru/7f414736
ionaaen, cooopaxeHust moao0ous
IImomaan ceueHnii MHOrOI'PaHHUKOB:
28 IUTOIIAIA ITOBEPXHOCTEN rzs e3aHUs bubmmorexa LOK
A P - Pasp https://m.eds00.ru/7f414736
Ha YacTH, COOOpakeHUs MOA00Ms
IImomaan ceueHnii MHOTOI'PaHHUKOB:
29 ILIO aﬂn [MIOBEPXHOCTEMN r§3 €3aHUs bubnmorexa [IOK
s p - Pasp https://m.eds00.ru/7f414736
Ha 9aCTH, COOOpaXeHUs MOA00H s
30 Konrponsnas padora "[loBropenue: bubnuorexa [IOK

MHOT'OTpaHHUKH, CCUHCHUS

https://m.edsoo.ru/7f414736
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MHOTOTpaHHUKOB"

O6béM Terma. O0beM bubmuorexa [JOK
31
IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a https://m.edso00.ru/7f414736
39 3anaun 00 yABOCHUHU Ky0a, O bubnmoreka [JOK
KBaJparype Ky0a; 0 TPUCEKIIUU yria https://m.edso00.ru/7f414736
CrepeoMeTpHUUYCCKUEC 3a1a4H,
33 CBsI:gHHLIeI:: 00BEMOM bubmorexa OK
https://m.edso00.ru/7f414736
MPSIMOYTOJIBHOTO Mapasuieienune1a
[Ipuknagueie 3aa4u, CBSI3aHHbBIE C
34 BBIYHCIICHHEM 00bEMa bubmmorexa [JOK
https://m.edsoo0.ru/7f414736
MPSIMOYTOJIBHOTO TTapasuielienuIe a
bubmuorexa [JOK
35 O0Bé 5
DEM TIPAMOH TIPHSMET https://m.edsoo0.ru/7f414736
CrepeomeTpHrUeCcKHe 3a1a9H,
36 CBﬂ?ilHHbIer; BBI‘IHCJICHEGM 00BEMOB bubmorexa HOK
N https://m.edsoo.ru/7f414736
MIPSIMOM TTPU3MBI
37 IIpukiiaguele 3a1a4m, CBI3aHHbIE C bubnnoreka [JOK
00BEMOM MPSIMOI MPU3MBI https://m.eds00.ru/7f414736
Brruucnenne o05EMOB TeI €
38 IIOMOILBIO ONPENEIEHHOTO bubnnorexka [JOK
uHTerpaia. O6bEM HaKJIOHHOM https://m.edso00.ru/7f414736
MIPU3MBI
Brruucnenne 0o05EMOB TeI €
39 MTOMOIIBIO OTPEACTIEHHOTO bubmorexa HOK
HI P 2_1_ https://m.edsoo.ru/7f414736
uHTerpana. O6bEM MUPaMHU/IBI
dopmyna 00bEMa TUPAMUIBI.
DAY PaMiL bubmuorexa [JOK
40 OTtHoleHne 00beMOB MTUPAMU/L C

00IIUM yTIIOM

https://m.edsoo.ru/7f414736
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®opmyna 00bEMa MUPaAMHUIBL.

41 OTtHolIEHHE 00BEMOB ITUPAMU/T C bubmorexa LHOK
p A https://m.edsoo.ru/7f414736
00IIUM yTIIOM
CrepeoMeTpHUUYCCKUEC 3a1a4H,
42 CB;IQilHHHeI:: 00BEMaMHU HAKJIOHHOM buGnnorexa [IOK
https://m.edsoo.ru/7f414736
MIPU3MBI
43 CrepeoMmeTpuyecKue 3a1a4u, bubnunoreka [HOK
CBsI3aHHBIE C 00BEMAMU TTHPAMHU/IBI https://m.edso00.ru/7f414736
[Ipuknagabie 3a1a9u 10 TEME
44 "OO0BEMBI Te", CBA3aHHBIE C bubmorexa [TOK
- ’ . https://m.edsoo.ru/7f414736
00BEMOM HAKJIIOHHOHN TIPU3MBI
[IpukiiagHeie 3aga4u 10 TEME
45 "OO0BEMBI Te", CBA3aHHBIE C bubmmorexa [TOK
. ’ https://m.eds00.ru/7f414736
00BEMOM TTUPAMUIBI
46 [Tpumenenne 00bEMOB. Brruncienue bubnuoreka [IOK
pacCTOSAHUS 10 TUIOCKOCTH https://m.edsoo.ru/7f414736
47 KonrtponbHas padora "O0béM bubnuoreka [IOK
MHOIOrpaHHHUKa" https://m.eds00.ru/7f414736
WINHIPHUYIECKAs IIOBEPXHOCTD,
48 ](;I6 a3 ; He [MUINH II/:quKOﬁ bubmmorexa [TOK
PasyIOHE IWHIHHAD https://m.eds00.ru/7f414736
MMOBEPXHOCTHU
naap. IpsaMoi kpyrosoit
49 HI/IJ'II/IH p HJ‘II)O anb rI[)Z;e XHOCTH bubmmorexa LHOK
H AP- taa p https://m.eds00.ru/7f414736
WIHH]IpA
Konnueckas noBEpXHOCTB,
50 obOpas e KOHNYECKON bubmorexa [IOK
pasyiomt https://m.edsoo.ru/7f414736
noBepxHocTu. Konyc
51 CeueHue KOHYyca IIOCKOCTBIO,
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MapajyIeIbHOM IIIOCKOCTH OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenune bubnnoreka [HOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edso0.ru/7f414736

53 [Tnomaas 60KOBOM MOBEPXHOCTH H bubmuorexa [JOK
MOJIHOM MTOBEPXHOCTH KOHYCA https://m.edso00.ru/7f414736

54 [Tnomaab 60KOBOM MTOBEPXHOCTH U bubnmoreka [JOK
IIOJIHOM MTOBEPXHOCTU KOHYCA https://m.edso00.ru/7f414736
CrepeoMeTpuuecKue 3aaud Ha

55 JI0KA3aTeJIbCTBO U BHIYUCIICHUE, bubmuorexa [JOK
IIOCTPOECHUEM CEYEHUM HUINHAPA, https://m.eds00.ru/7f414736
KOHyca
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, bubnnoreka [JOK
IIOCTPOECHUEM CEYEHUM HUINHAPA, https://m.edso00.ru/7f414736
KOHyca

57 IIpukiiaguele 3a1a4m, CBI3aHHbIE C bubnnoreka [JOK
LWIMHAPOM https://m.edsoo.ru/7f414736

58 [IpukiiagHble 3a1a4m, CBSI3aHHBIE C bubnnoreka [JOK
HWIAHAPOM https://m.edsoo.ru/7f414736

bu6mmoreka [IOK

59 Ctbepa w wap https://m.eds00.ru/7f414736
[lepeceuenue chepsl u mapa c

60 mockocThio. Kacanue mapa u cdepsl bubnuorexa [JOK
MJIOCKOCTHI0. B 1 n3o0pakenue https://m.edso00.ru/7f414736
mapa
[lepeceuenue cheps! u mapa c

bu6nmoreka [JOK
61 miockocThio. Kacanue mapa u cdepsl

IJI0CKOCThI0. By u n3obpaxkenue

https://m.edsoo.ru/7f414736
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mapa

62 VYpasuenue chepsl. [Lnomanp cheps bubnnoreka [HOK
U e€ yacTen https://m.edso0.ru/7f414736
bu6mmoreka [IOK
63 C e e
MMMTPHA Cpepbl H iapa https://m.edso0.ru/7f414736
CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
64 CBsI3aHHBIC CO C(hepOoi U MapoM bubmorexa LHOK
p . POM; https://m.edso00.ru/7f414736
MMOCTPOCHHUEM UX CCUCHHIA
IJIOCKOCTBIO
CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
65 CBSI3aHHBIE CO Cepoii U mapom bubmmorexa [JOK
P . POM, https://m.edso00.ru/7f414736
MMOCTPOCHHUEM UX CCUCHHIA
IJIOCKOCTBIO
66 [IpuknanHele 3a1a4u, CBA3aHHBIE CO bubnuoreka [IOK
cdepoit u mapom https://m.edso0o.ru/7f414736
[ToBTOpEHME: OKPYKHOCTH HA
67 HJ'IOCK(I;)CTI/I BLI‘IEZ;IKCHI/IH B bubmmorexa [OK
’ https://m.edso00.ru/7f414736
OKPY>XKHOCTH, CTaHJapTHBIC TTO100US
68 Paznmuunble KOMOMHAITAM T bu6mmoreka [JOK
BpAILICHUSI U MHOTOIPAHHUKOB https://m.edso00.ru/7f414736
69 3agauu o Teme "Tena u bubmuorexa [JOK
MOBEPXHOCTHU BpauieHus" https://m.edso00.ru/7f414736
20 3amauu o Teme "Tena u bubnuorexa [JOK
MOBEPXHOCTHU BpauieHus" https://m.edso00.ru/7f414736
71 KonTponbhas pabora "Tena u bubnuorexa [IOK

MOBEPXHOCTHU BpareHus"

https://m.edsoo.ru/7f414736
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O6béM mumuHIpa. Teopema 00

bubmuorexa [JOK

72
00BEME TIPSAMOTO ITUITUHIPA https://m.edsoo.ru/7f414736
Brruucienue 00bEMOB TeII ¢
73 TTOMOIIBIO OTIPEACIEHHOTO bubmorexa LHOK
= P Jf[, https://m.edsoo.ru/7f414736
unTerpana. O0bpéM KoHyca
74 [Tmomaau 60KOBOM M IMOJHOM bubmuorexa [JOK
MOBEPXHOCTU KOHYCA https://m.edso0.ru/7f414736
CrepeomeTpHryuecKue 3a1a4H,
75 CB;IcfaHHLIeI:: BBIUHCIICHHEM 00BEMOB bubmorexa [JOK
https://m.edso00.ru/7f414736
UWIMH]IPA, KOHYyCa
[Ipukiiagueie 3aga4u 10 TEME
76 "OOBEMBI U ILIOIIAJH IIOBEPXHOCTEH bubmorexa [JOK
| P https://m.edsoo.ru/7f414736
Tel
OO0BEM TIapa ¥ mapoBOTO CEKTOpa.
Teopema 06 06béMme trapa. [lnomans
77 ctepnl. CTepeoMeTprUIecKre 3a/1a4H, bubnuotexa [JOK
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB https://m.edso0.ru/7f414736
1rapa, mapoBOro CerMeHTa 1
[IIApOBOTO CEKTOPA
[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
78 00BEMOM TI1apa U TIOMIAIBI0 CPEPHI. bubnuotexa [JOK
CoOTHOIIEHUS MEXKY TUIOMIAIIMHI https://m.edso00.ru/7f414736
MOBEPXHOCTEN U 00bEMaMU
MOAOOHBIX TEJ
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
79 N3menenne o6bEMa mpu mo100mm. bu6mmorexa [IOK

CrepeomeTpruecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB

https://m.edsoo.ru/7f414736
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TeJI U IUIOLA/ied IOBEPXHOCTEH

Kontponbnas padota "[lnomanu

bu6mmoreka [IOK

80 HOpr XHOCTH 1 0OBEMB KpYTIIbIX https://m.edso0.ru/7f414736
TEN
JIBM>KeHUS IPOCTPAHCTBA.

81 Otobpaxxenus. [IBrxeHus u bubmuorexa [JOK
paBeHcTBO (puryp. OOmIHe cBOMCTBA https://m.edso0.ru/7f414736
NBIKCHUHU
Bupl nBukeHnil: napamienbHbII

82 IIEPEHOC, LEHTPAJIbHAS CUMMETPUS, bubnuorexa [JOK
3epKajibHasi CHMMETPHSI, TOBOPOT https://m.edsoo0.ru/7f414736
BOKPYT MPSMOM

83 [Ipeobpa3zoBanus nogobus. [Ipsmas bubnuorexa [JOK
u cdepa Ditnepa https://m.edsoo.ru/7f414736

84 I'eomerpuyeckue 3a1aun Ha bubnuoreka [IOK
IIPUMEHEHHNE JBUKEHUS https://m.edso0.ru/7f414736

85 KontponbHas pabota "BekTops! B bubnuoreka [IOK
npoctpancTae” https://m.edsoo.ru/7f414736
O6o061matomiee nosropenue 11
MOHATUI U METO/I0B Kypca

86 reomerpun 10-11 xnaccos, bubnnorexka [JOK
cucTeMaTHu3alsl 3HaHuH: https://m.edsoo.ru/7f414736
"[lapanienbHOCTh NPSAMBIX U
IJTOCKOCTEH B MpOCTpaHCTBE"

O6o6m1aromee nosropenue 11
87 MIOHATUN U METOJIOB Kypca bubanorexka [JOK

reometrpuu 10—11 kmaccos,
cucTeMaTtu3alus 3HaHuil: "BekTopsl

https://m.edsoo.ru/7f414736
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B IIpocTpaHcTBe”

88

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cUCTEeMaTu3auus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"”

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

89

O6o6maromee nmoropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOroOrpaHHuKa"

bubmuorexa [JOK
https://m.edsoo0.ru/7f414736

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucTeMaTu3anms 3Hanuii: "O0bem
MHOrorpaHHuka"

bubmuorexa [JOK
https://m.edsoo0.ru/7f414736

91

O6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

bubmuorexa [JOK
https://m.edso00.ru/7f414736

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cuctemaruianus 3Haaud: "[lomann
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCI

bu6mmorexa [IOK
https://m.edsoo.ru/7f414736

93

WroroBas koHTpoJsibHast paboTa

bu6mmorexa [IOK
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94 Hrorosast koHTposbHas paboTa bubmorexa OK
https://m.edso00.ru/7f414736

95 [ToBTOpeHue, 06061IeHNE 1 bubnmoreka [JOK
CUCTEMaTHU3alus 3HAHUU https://m.edso0.ru/7f414736
HcTopus pa3BUTHS CTEPEOMETPUHN

96 KaK HayK{ U €€ poJib B Pa3BUTHHU bubmumorexa [IOK
COBPEMEHHBIX UH)KEHEPHBIX U https://m.edso00.ru/7f414736
KOMIIBIOTEPHBIX TEXHOJIOTHIi
HcTopus pa3BUTHS CTEPEOMETPUHN

97 KaK HayKU U €€ pojib B Pa3BUTHU bubnnorexa [HOK
COBPEMEHHBIX UH)KEHEPHBIX U https://m.edso00.ru/7f414736
KOMIIBIOTEPHBIX TEXHOJIOTHIi
HcTopus pa3BUTHS CTEPEOMETPUHN

98 KakK HayKH U €€ poJib B Pa3BUTUHU bubnnoreka [JOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edso00.ru/7f414736
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN

99 KaK HayKd U €€ poJib B Pa3BUTHHU bubnuoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.eds00.ru/7f414736
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEpEOMETPUHN

100 KaK HaYKU U €€ poJIib B Pa3BUTHHU bubnuorexa [IOK
COBPEMEHHBIX HHIKECHEPHBIX U https://m.edso00.ru/7f414736
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN

101 KaK HayK{ U €€ poJib B Pa3BUTUU bubnuorexa [IOK

COBPCMCHHBIX NHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/7f414736
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Hcropus pa3sBUTHS CTEPEOMETPUU

KaK HayKu U €€ pojib B Pa3BUTHHU bubnmoreka [JOK
102 1
COBPEMEHHBIX UH)XECHEPHBIX U https://m.edso00.ru/7f414736
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. Atanacsin ['eomerpust 10-11.- [IpocBemienue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

B.A. Sposenko [loypounsie pa3paboTku o reometpuu (auddepeHmpoBaHHbIN

TIOIXO/T)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK






