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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM OOYyYarolmUXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEUIHOTO NpOo(hecCHOHaIbHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUMHOIO alapara 1o pasjaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pElIeHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMupoBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, pOpMUpPOBAaHME NOHMMAHHUS POJU AKCUOMATHKH IpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COACPKAHHUEM,



dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronMXxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YyUYEHUU APYTHX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

Pabouass mporpaMMa BOCIHTaHUS pealu3yeTcsi B TOM 4YHCIE U 4Yepes
UCIIOJIb30BaHUE BOCIUTATEJIBHOTO MOTEHIMAlla YPOKOB reoMeTpuu. JTa padbora
OCYUIECTBJISIETCS B CIAEAYIOIUX (hopMax:

-IloOyxnenue oOyyarommxcs coOM01aTh HA YPOKE OOIIENPUHATHIE HOPMBI
MOBEJICHMSI, MPaBUiia OOIICHUSI CO CTAapIIMMHU (TIearoruuYeCKuMU pabOTHUKAMK) U
CBEpCTHUKaMHU  (0Oy4aromMMHUCS), TPUHIUNB  Y4EOHOW  TUCHUIUIUHBI |
CaMOOpIraHU3aLUH.

- IlpuBneueHue BHHMaHUS OOyYarOUIUXCS K LIEHHOCTHOMY AaCIEKTY
M3y4aeMbIX Ha ypOKax MpeIMETOB, IBJIEHUN, COOBITHI uepes:

- OOpanieHre BHUMaHUS Ha HPAaBCTBEHHbIE ACHEKThl HAyYHBIX OTKPBITUH,
KOTOpBIE M3YYaIOTCS B JAHHBIM MOMEHT Ha YPOKE; Ha NPEACTaBUTEIEH YUYEHBIX,
CBSI3aHHBIX C M3yYaeMbIMHM B JaHHBII MOMEHT TE€MaMH, Ha TOT BKJIaJ, KOTOPBIH
OHM BHECJIM B pPa3BUTHE HaAIllEd CTpaHbl MU MHpA, Ha JOCTONHBIE MOAPAKAHUS
IPUMEPHI UX KU3HU, HA MOTUBBI UX MOCTYIKOB;

-Hcnonb3oBaHre BOCHMUTATENBHBIX BO3MOXKHOCTEH coOep)aHUs Y4eOHOro
npeaMera sl GOPMHUpPOBaHUS y OOYYaIOIIMXCS POCCHUMCKHUX TPaTUIIMOHHBIX
JlYXOBHO- HPABCTBEHHBIX M COLMOKYJbTYPHBIX IIEHHOCTEH dYepe3 MoJa00p
COOTBETCTBYIOILIMX 3aa4 AJi PEIIeHUs], TPOOIEMHBIX CUTyaluld AJig 00CYKICHHUS
B KJIacce

- BriIroueHne B ypOK UI'POBBIX HPOLENYP, KOTOPHIE TOMOTaOT MOAAEPKATh
MOTHBALIMIO OOYYarOUIMXCs K IMOJIYYCHHUIO 3HAHUM, HaTaKWBAaHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLUIEHMH B  KJacce, MOMOTralT  YCTaHOBJICHHUIO
no0poskenaTenbHOM atMocdephl BO BpeMsl ypoKa.

- [Ipumenenne Ha ypoke WHTEPAaKTHBHBIX (POPM pabOTbI, CTUMYIUPYIOLIUX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YYArOIINXCSI.



-[Ipumenenue rpymnmoBoil paboOTel WM paboOThl B TMapax, KOTOpBIE
CIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMaHAHON pabOThl M B3aWMOJEUCTBUIO C
JIPYTrUMU 00O y4arOIUMUCH.

- Bpibop u wucmonb3oBaHME HA YpPOKaX METOAOB, METOAMK, TEXHOJIOTH,
OKa3bIBAIOIINX BOCIUTATEIBHOE BO3ACHCTBHE HA JIMYHOCTH B COOTBETCTBUHU C
BOCIIUTATEIbHBIM UJI€ATIOM, LIETBIO U 3a/1a4aMU BOCITUTAHUSL.

- HVHunmupoBaHne U MNOJAEPKKA HCCIEHOBATENBCKON J€ATEIbHOCTH
IIKOJIbHUKOB B (opMe BKJIIOYEHUS B YpPOK PA3IMUHBIX MCCIEI0BATEIBCKUX
3aJlaHdid W 3aj7]a4, 4TO JAa€T BO3MOXHOCTh OOYYalolmUMCS MPUOOPECTH HABBIKU
CaMOCTOSITEJIFHOTO PELIEHHUsT TEOPETUYECKOW MpoOIeMbl, TE€HEPUPOBAHUSI U
oopMieHUsI COOCTBEHHBIX TMIOTE3, YBAKUTEIBHOTO OTHOLIEHUS K UyKUM UACSM,
nyOJMYHOTO BBICTYIUICHHS, apryMEHTHPOBAaHUS W OTCTAaMBAaHMS CBOEU TOYKH
3pEHUs.

- VYCTaHOBJICHHE  YBAXKUTEIBHBIX, JIOBEPUTENIbHBIX, HEHOPMAIbHBIX
OTHOUIEHUI MEXIYy YUYUTEIEM U YYCHHKAMH, CO3/IaHNE Ha YPOKaX AMOLIMOHAIBHO-
KOM(OPTHOM Cpebl.

OCHOBHBIMH COZAEpPKATEIbHBIMHU JMHUSAMU yuyeOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBusTcs: «[IpsiMble W IJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dopMUpOBaHHE  JIOTUYECKMX YMEHHUH pacmpeaensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi paboueit
MPOTPaMMBI, pacHpeeIEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamiaJiucb HEOJHOKpPATHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJICHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABIICHUN 00YYaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3garb  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHAMBUIYAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YrIyOIE€HHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBIIAOLIEH yueOHoro nmpeamera «MateMaTukay;



MOATOTOBUTHh OOYYAIOIMMXCA K TPOAOKCHUIO H3YYEHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymield mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 ipodecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wusydyenue yuebGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heenwo), B 11 kimacce —
68 yacoB (2 yaca B HEZIEINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: IEPIICHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
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.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWIbHAS IMPAaMHIA, IPAaBUIbHASA TPEYTOJbHAS NHPAMHUIAa W NPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa 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, MUpaMHUIbl 1 KoHyca. OO0bEM mIapa U MapoBOTO
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, BIUCAHHOW B MHOTOTPAHHUK WA 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
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEN0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znmoxenue 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,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pPKAIbHAA CHUMMETPUSI, 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) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHl 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 OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, 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
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppeaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
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 cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH 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
WHUBHTyaJIbHO 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
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

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 YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
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;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIPOILIECCa, a TaKKE BbIABUTAThH
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(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, 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 CaMOCTOSATENIbHO
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 IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHA C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U 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 COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mMpu pelleHHH Y4eOHbIX 3a7ad, IPUHUMATh 1€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax padoThl (00CykAeHUs, 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 ¥ 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 MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSTUSMHU, CBSI3AHHBIMU C  CEYCHUEM
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 MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
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
HaXOXKJEHUE T'E€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
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 BEJTUYMH;

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(epuyeckoil TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
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 PacIookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHHE PACCTOSSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€PKAIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeOMETpUUecKre (aKThl I PEIICHHUS] CTEPEOMETPUIECKHUX
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;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHKAIMOHHBIE
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 Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
https://edsoo.ru/
1 AHaMTHYECKass TEOMETPHS 11 1
https://oblakoz.ru/
5 [ToBTOpEeHME, 0000IIEHNE 1 10 1 https://edsoo.ru/
CHCTEMAaTH3aIUs 3HAHUH https://oblakoz.ru/
https://edsoo.ru/
3 O0BEéM MHOTOTPaHHUKA 11 1
https://oblakoz.ru/
https://edsoo.ru/
4 Tena Bpamenus 15 1
https://oblakoz.ru/
5 [Tnomaau moBEpXHOCTU U OOBEMBI - 1 https://edsoo.ru/
KpYTJIbIX TEJ https://oblakoz.ru/
https://edsoo.ru/
6 JIBroKeHUs 4 1
https://oblakoz.ru/
. [ToBTOpeHne, 0606IIeHNE I 10 1 https://edsoo.ru/
CHCTEMAaTH3alMs 3HAHUI https://oblakoz.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
OcHOBHBIE IpaBUIa U300pAKEHUS Ha https://edsoo.ru/
1 PUCYHKE TIIOCKOCTH, TTapaIIIETbHBIX 1
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka https://oblakoz.ru/
[ToHsATHS cTepeoMeTpHUM: TOUKA, IIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE https://edsoo.ru/
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1
IUIOCKOCTH, MapalIeIIbHBIX MPSMBIX https://oblakoz.ru/
(OTpe3KoB), cepeAHBI OTpE3Ka
3 [TonsTHS: MEepecekarolecs MIOCKOCTH, 1 https://eds00.ru/
nepeceKaroIuecs npsimast ¥ IIoCcKoCTh. https://oblakoz.ru/
https://edsoo.ru/
4 [TonsiTe mosynpocTpaHCcTBa 1
https://oblakoz.ru/
MHoOrorpaHHuKH, H300pakeHne https://edsoo.ru/
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00BEKTOB https://oblakoz.ru/
6 MHororpaHHuKH, U300pakeHne 1 https://edsoo.ru/
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP. https://oblakoz.ru/
https://edsoo.ru/
7 AKCHOMBI CTEPEOMETPHUH 1

https://oblakoz.ru/
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AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

https://edsoo.ru/

8
CJICNCTBIA U3 HAX https://oblakoz.ru/
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
9 cnenctBus U3 HuX. CriocoObl 3a1aHus https://edsoo.ru/
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE. https://oblakoz.ru/
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH
H306paxkenue cedeHH upaMubl, Kyoa 1 https://edsoo.ru/
10 MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. https://oblakoz.ru/
1 N3o00paxenue nepeceueHus: MOMTy4YeHHBIX https://edsoo.ru/
TITIOCKOCTEH. https://oblakoz.ru/
12 H300paxeHne ce4eHni U packpalunBaHue https://edsoo.ru/
MOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU https://oblakoz.ru/
13 U306paskenne cedeHnii mIpaMubl, Kyda 1 https://edsoo.ru/
[pU3MBI. https://oblakoz.ru/
https://edsoo.ru/
14 Mertop creoB it TOCTPOSHUS CeUeHUN
https://oblakoz.ru/
Meron cieoB A IOCTPOCHUS CEUEHUM. https://edsoo.ru/
15 CaolicTBa niepece4eHnii MpsIMbIX U
IIOCKOCTE! https://oblakoz.ru/
16 [IpuMeHeHnne Metoa cieioB ist https://edsoo.ru/
MIOCTPOEHUS CEUCHUM. https://oblakoz.ru/
17 [TocTpoenune ceuenuii B mupamuie, Kyoe mo https://edsoo.ru/

TpEM TOUKaM Ha p&Opax.

https://oblakoz.ru/
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[TocTpoenwne ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue

https://edsoo.ru/

18 BBIHOCHBIX YEPTEKEH M 3aIKCh I1aroB https://oblakoz.ru/
HOCTPOCHHUS
Pemenne 3a1a4 Ha TOCTPOCHNUE CEUCHHI B https://edsoo.ru/
19 nupamue, Kyoe rmo TpéM Toukam Ha
pé6pax. https://oblakoz.ru/
Co3naHne BBIHOCHBIX YepTeXel U 3a1nch https://edsoo.ru/
20 IIarOB MOCTPOCHHS CEYEHUH MUPAMHUIBI U
Ky0a. https://oblakoz.ru/
[ToBTOpenue mannmerpun: Teopema o https://edsoo.ru/
21 MIPOMOPIMOHAIBHBIX OTpe3kax. [Togobue
TPEYrOIbHUKOB https://oblakoz.ru/
[ToBTOpenue mianumerpun: Teopema
99 Menenas. PacueTsl B ceueHHsX Ha https://edsoo.ru/
BBIHOCHBIX 4epTexkax. Micropus pa3zBUTHS https://oblakoz.ru/
IUTAHUMETPHUH U CTEPEOMETPHUH
23 KonTposbHas pabora "AKCHOMBI https://edsoo.ru/
crepeomerpun. Ceuenus" https://oblakoz.ru/
B3anMHOE pacniosiokeHUe NpsIMbIX B
24 npoctpancTse. CKpeluBaromuecs npsMble. https://edsoo.ru/
[Tpu3HaKkK CKpelUBaOIUXCs TPSIMBIX. https://oblakoz.ru/
[TapannenbHble IpsMbIe B TPOCTPAHCTBE
Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MIPSIMOM MapaslIeIbHOMI https://edsoo.ru/
25 JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun

https://oblakoz.ru/
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napayiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH TpeX MpsIMbIX. Teopema o

https://edsoo.ru/

26 TpEX napajuleabHBIX NpAMbIX. Teopema o
CKPEIIHBAIOIINXCS TPSIMBIX https://oblakoz.ru/
[MTapannensHoe TPOSKTHPOBAHNUE.

97 OCHOBHBIE CBOICTBA NAapAJLIEIBHOTO https://edsoo.ru/
NpOCKTHPOBaHus. M300paxeHne pa3HbIX https://oblakoz.ru/
buryp B mapauieabHON MPOCKINN
LlenTpanpHas NpOEKLUs. YIoi ¢ https://edsoo.ru/

28 COHANPAaBJICHHBIMHA CTOPOHAMH. YTOII
MEXTy IPMBIMHU https://oblakoz.ru/
3agauu Ha J0Ka3aTeNnbCTBO U https://edsoo.ru/

29 UCCJIEIOBaHKE, CBSA3aHHbIE C
PacIoIoKEHHEM IIPSIMBIX B IIPOCTPAHCTBE https://oblakoz.ru/
[TonATHS: mapamuIeIbHOCTD MPSAMOMN U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak https://edsoo.ru/

30 napajIeIbHOCTH TMPSIMON ¥ TIIOCKOCTH.

CBoiicTBa MapauIeIbHOCTH MPSIMOH U https://oblakoz.ru/
IJIOCKOCTH
I'eomeTprueckue 3a1a4n Ha BHIYHACICHUE H

a1 JI0Ka3aTeNbCTBO, CBSI3aHHBIE C https://edsoo.ru/
NapajIeIbHOCTHIO PSMBIX M IIOCKOCTEH B https://oblakoz.ru/
POCTPaHCTBE
[TocTpoenne ceueHwsl, MPOXOAAIIETO Yepe3

32 JAHHYIO IPAMYIO Ha YEPTEKE U https://edsoo.ru/
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér https://oblakoz.ru/
OTHOIICHHUN

33 [TapannenbHas NpoeKIys, IPUMEHEHUE IS https://edsoo.ru/
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MOCTPOCHHS CeUeHUH KyOa u
napasuienenunena. CBorcTa
napajuiejenuInea u mMpu3Mbl

https://oblakoz.ru/

[TapannensHble miockoctu. [IpusHaku

https://edsoo.ru/

34 .
napauieJIbHOCTH IBYX TIOCKOCTEH https://oblakoz.ru/
Teopema o napamieabHOCTH U
35 €IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOSAIICH https://edsoo.ru/
4yepe3 TOUKY, He IPUHAIJICIKAITYIO JaHHOU https://oblakoz.ru/
IUIOCKOCTH U CJIEIACTBUS U3 HEE
CBoiicTBa napajyIebHbIX INIOCKOCTEN: O
36 NapauIeTbHOCTU MPSIMBIX MepeceUeHus Mpu https://edsoo.ru/
MEPECCUCHHH IBYX NapaJlIeIbHBIX https://oblakoz.ru/
IJIOCKOCTEN TpEeTher
CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpEe3Kax NapajljIebHbIX IPSIMBIX, https://edsoo.ru/
37 3aKJIFOUEHHBIX MEXKy MapaieIbHbIMUA
IUIOCKOCTSIMH; O TIEPECCUCHUU MPSIMOMA C https://oblakoz.ru/
JBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU
38 [ToBTOpenue: Teopema Iludaropa na https://edsoo.ru/
TI0CKOCTH https://oblakoz.ru/
39 [ToBTOpEHME: TPUTOHOMETPUS https://edsoo.ru/
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://oblakoz.ru/
40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO https://edsoo.ru/
HapauIC/ICIAIICaAa https://oblakoz.ru/
41 Boruncnenue 1MH OTpe3KOB B KyOe U https://edsoo.ru/

IPSMOYTOJIBHOM Napajulesenumese

https://oblakoz.ru/
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[IepnieHIUKYIAPHOCTD NPAMOU U

https://edsoo.ru/

42
IJTOCKOCTH https://oblakoz.ru/
[lepnieHAMKYASAPHOCTD MPAMOUN U https://edsoo.ru/
43 miockoctH. [Ipu3Hak nepneHaAuKyISIpHOCTH
IPSMOM U IIOCKOCTH https://oblakoz.ru/
Teopema o CyIiecTBOBaHUHU U
44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH https://edsoo.ru/
4yepe3 TOUKY MPOCTPAHCTBA U https://oblakoz.ru/
MEePIEHANKYIISIPHON K IJIOCKOCTH
45 [110CKOCTH ¥ EPIEHAUKYISIPHBIE UM https://edsoo.ru/
MpsIMbIE B MHOTOTPaHHHUKAX https://oblakoz.ru/
46 [110CKOCTH ¥ IePIEHAUKYIISIPHBIE UM https://edsoo.ru/
MPsIMbIE B MHOTOTpaHHHUKAX https://oblakoz.ru/
https://edsoo.ru/
47 [TepnieHauKyIIAp ¥ HAKJIIOHHAS.
https://oblakoz.ru/
[lepnienauKymsip U HAKJIOHHASL. https://edsoo.ru/
48 [TocTpoenue nepreHIUKYIsIpa U3 TOUYKH HA
NpAMy1o https://oblakoz.ru/
49 Teopema o Tp€x nepneHANKYISIpax https://edsoo.ru/
(mpsimast 1 oOpaTtHast) https://oblakoz.ru/
50 Pemienue 3a1au Ha IpUMEHEHUE TEOPEMBI O https://edsoo.ru/
TpEX MepreHIUKYIIpax https://oblakoz.ru/
51 VYron Mexay CKpelrBatoIuMHUC https://edsoo.ru/

MMpAMbIMHA

https://oblakoz.ru/
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[Tonck neprneHIuKyIsapHBIX MPSMBIX €

https://edsoo.ru/

52 .
IIOMOUIBIO NEPIEHANKYIIAPHBIX INIOCKOCTEN https://oblakoz.ru/
https://edsoo.ru/
53 OpToroHanbHOE IPOEKTUPOBAHNE
https://oblakoz.ru/
[TocTpoenue ceuenuii kyoa, NpU3MBl, https://edsoo.ru/
54 IIPaBUJIILHOM IIMPAMUJIBI C TIOMOIIBIO
OPTOTOHAILHOMN MPOEKIH https://oblakoz.ru/
55 [TocTpoenue ceuenuii Kyoa, mpU3MBl, https://edsoo.ru/
IIPABWJIBHOM NUpaMUIbI https://oblakoz.ru/
56 mIockocTH. [lmockocTn cummeTpuii B
MHOTOrpaHHUKAX https://oblakoz.ru/
57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U https://edsoo.ru/
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH https://oblakoz.ru/
https://edsoo.ru/
58 [IpaBunbHBIE MHOTOTPAHHUKH.
https://oblakoz.ru/
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér https://eds00.ru/
paccTosTHUM OT TOYKHU A0 IUNIOCKOCTH https://oblakoz.ru/
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI: https://edsoo.ru/
60 CUMMETPHUS, CABUI TOUKHU IO NapaljIeIbHON
PSIMOIA https://oblakoz.ru/
61 CnBur 1o HenapaJIeIbHOU MPSAMOH, https://edsoo.ru/

HN3MCHCHHC paCCTOHHI/Iﬁ

https://oblakoz.ru/



https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/

KonTtponsnas padora "B3anmuoe

https://edsoo.ru/

62 PacIoNoKEeHNe NPSIMBIX U IIOCKOCTEH B
pocTpaHcTBe" https://oblakoz.ru/
IToBTOpEHHME: yroJl MEXKLY IPIMBIMH Ha
63 IUIOCKOCTH, TPUTOHOMETPUS B https://edsoo.ru/
TIPOM3BOJILHOM TPEYrOJIbHHUKE, TEOpEMa https://oblakoz.ru/
KOCHHYCOB
IToBTOpenue: yroa Mexay https://edsoo.ru/
64 CKPEIIMBAIOMIUMUCS HPIMBIMH B
IPOCTPAHCTBE https://oblakoz.ru/
65 I'eoMeTpHYecKUe METOIbI BHIUMCIEHHS https://edsoo.ru/
yIila MLy OPSAMBIMA B MHOTOIPAHHUKaX htos://oblakoz.ru/
66 JlByrpaunbiii yroi. CBOMCTBO JTMHEHHBIX https://edsoo.ru/
YIJIOB IBYTPaHHOTO yIJIa https://oblakoz.ru/
67 INepnenauKymspHbIe mockocTu. CBolcTBa https://edsoo.ru/
B3aMMHO TIEPNIEHIMKYJIAPHBIX TIOCKOCTEM https://oblakoz.ru/
I[Tpu3HaK HepreHuKYIIPHOCTH
68 TJIOCKOCTeHt; TeopeMa o MpsMOi https://edsoo.ru/
nepecedeHus ABYX MI0CKOCTeH https://oblakoz.ru/
TIEPNIEHIUKYJIAPHBIX TPETHEH MIIOCKOCTH
[IpsimoyrobpHBIN Napajuieaenunen; Kyo; https://edsoo.ru/
69 WU3MEPEHUsI, CBOMCTBA IPSIMOYTOJILHOTO
napasenenumeaa https://oblakoz.ru/
20 Teopema 0 TMaroHay IPAMOYTOJIHLHOTO https://edsoo.ru/

napajuiejenunesa u cIeCTBUE U3 Heé

https://oblakoz.ru/
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CrepeomeTpryuecKue 1 NpUKIaJIHbIe

https://edsoo.ru/

71 3aJ1a4uM, CBA3aHHbBIE CO B3AUMHbBIM
PAacIoNIOKEHHEM IIPSIMBIX M IJIOCKOCTH https://oblakoz.ru/
72 napajuieJbHble TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOIPaHHHUKAX https://oblakoz.ru/
[Tapa nmapanieabHbIX TIOCKOCTEN HA
73 CKPEILIUBAIOIINXCS MPSMBIX, PACCTOSTHUE https://edsoo.ru/
MEXTy CKPEIUBAIOIUMUCS TIPSIMBIMU B https://oblakoz.ru/
MPOCTBIX CUTYAITUSIX
74 PaccrostHe OT TOUKU 10 TIIOCKOCTH, https://edsoo.ru/
paccTosiHue OT MPSMOM JI0 IIIOCKOCTH https://oblakoz.ru/
Boruncnenue paccTossHUN MEXIY https://edsoo.ru/
75 CKPEIIHUBAIOIIUMHUCS MIPSIMBIMU C TIOMOIIBIO
NEePIEeHANKYIISIPHON TNIOCKOCTH https://oblakoz.ru/
TpéxrpaHHslil yroi, HEpaBeHCTBa IS
76 TpexrpaHHbIx yrioB. Teopema [Tudaropa, https://edsoo.ru/
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIsI https://oblakoz.ru/
TPEXTPAHHOTO yria
77 DneMeHThI ChepUIECKOil TEOMETPHH: https://edsoo.ru/
reoJIe3NYeCKre JTMHUHU Ha 3eMIie https://oblakoz.ru/
. KonTposbsHas pabota "Yriisl u https://edsoo.ru/
n
PacCTOMHMA https://oblakoz.ru/
79 CucremaTtuzanus 3HaHuid "MHOTOrpaHHUK https://edsoo.ru/

U €ro DIIEMEHTHI"

https://oblakoz.ru/
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IInpamua. Bunael nupamun. IpaBunsHas

https://edsoo.ru/

80
nupamMuia https://oblakoz.ru/
81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. https://edsoo.ru/
TpanibHas npusma https://oblakoz.ru/
8 IIpsiMoii mapanienenumnes, https://edsoo.ru/
MPSIMOYTOJIBHBIN Mapajuiesenumnes, Kyo https://oblakoz.ru/
83 Brinmykibie MHOrOrpanHuku. Teopema https://edsoo.ru/
Oitnepa https://oblakoz.ru/
Brinykiieie MHOTOrpanHuku. Teopema https://edsoo.ru/
84 Oiinepa. [IpaBunbHbIe U ONYTIPAaBUIIbLHBIC
MHOTOIPaHHAKH https://oblakoz.ru/
https://edsoo.ru/
85 KonTtponpHas pabora "MHororpaHHUKT"
https://oblakoz.ru/
86 [TonsaTue BeKTOpa HA MIOCKOCTH U B https://edsoo.ru/
IIPOCTPAHCTBE https://oblakoz.ru/
https://edsoo.ru/
87 CymMma BEKTOpOB
https://oblakoz.ru/
https://edsoo.ru/
88 Pa3nocTh BekTOpOB
https://oblakoz.ru/
https://edsoo.ru/
89 [TpaBwito mapauienenurea
https://oblakoz.ru/
90 YMHOMXKEeHHE BEKTOpa Ha YHCII0 https://edsoo.ru/



https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
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https://oblakoz.ru/

Paznoxenne BekTopa 1o 6azucy Tpéx

https://edsoo.ru/

91 N
BEKTOPOB, HE JICXKAIUX B OJJHOU TIIOCKOCTH https://oblakoz.ru/
https://edsoo.ru/
92 CkansipHoe mpou3BeACHUE
https://oblakoz.ru/
93 Brrunciienue yriia Mexy BEKTOpaMu B https://edsoo.ru/
MIPOCTPAHCTBE https://oblakoz.ru/
https://edsoo.ru/
94 [Ipocreiimme 3a1aun ¢ BEKTOPAMH.
https://oblakoz.ru/
https://edsoo.ru/
95 Koopaunatsl cepennHbl oTpes3ka
https://oblakoz.ru/
9 Brrurcnenue IIMHBI BEKTOPA 10 €T0 https://edsoo.ru/
KOOpIuHAaTaM https://oblakoz.ru/
https://edsoo.ru/
97 Paccrostarie Mex a1y AByMs TOUKaMH
https://oblakoz.ru/
08 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110 https://edsoo.ru/
TeMe «MHOTOrpaHHUKN» https://oblakoz.ru/
99 O0001eHne 1 cucTeMaTU3aIMs 3HAHUH 110 https://edsoo.ru/
TeMe «BEeKTOpBI B IPOCTPAHCTBEY https://oblakoz.ru/
100 Hrorosast koHTpOIBHAS paboTa
101 Hrorosast KoHTpoJIbHAS paboTa
102 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN



https://oblakoz.ru/
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https://oblakoz.ru/
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI pecypeni
IToBTOpenue temsl "KoopauHaTel https://edsoo.ru/
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTtpaHncTae” https://oblakoz.ru/
5 [ToBTOpenue Temsl "CkansgpHoe 1 https://edsoo.ru/
MPOU3BEJCHNE BEKTOPOB" https://oblakoz.ru/
IToBTOpeHune Temsl "Brruncienue https://edsoo.ru/
3 yIi1a MeXy BEKTOpaMH B 1
npoctpascTse” https://oblakoz.ru/
IToBTOpeHune Temsl "YpaBHeHHE https://edsoo.ru/
4 IpSIMOM, IPOXOASILEN Yepe3 ABe 1
TouKH" https://oblakoz.ru/
https://edsoo.ru/
5 [Ipocrteitmme 3agaun B KoopAMHATaX 1
https://oblakoz.ru/
6 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1 https://edsoo.ru/
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax https://oblakoz.ru/
https://edsoo.ru/
7 BekropHoe npou3sBeneHue 1
https://oblakoz.ru/
AHaJIUTUYECKUE METObI pacuéra
8 yria MEeXAy OpPSIMbIMH B 1 https://lecta.ru/egepromo/

MHOI'OI'paHHHUKax



https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
https://oblakoz.ru/
https://edsoo.ru/
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https://oblakoz.ru/
https://edsoo.ru/
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https://edsoo.ru/
https://oblakoz.ru/
https://lecta.ru/egepromo/

AHaJIUTUYECKUE METO/IbI pacuéTa

9 yrila MeXy IIIOCKOCTSIMHU B 1 https://lecta.ru/egepromo/
MHOTOTpaHHHUKaX
Haxoxaenne paccTostHui OT TOUKU

10 710 TUIOCKOCTH B KyO€ U TIPaBUIIbHOM 1 https://lecta.ru/egepromo/
nupamMuie

11 KonTponbnas pabota 1
«AHaIUTHYECKAs. TEOMETPHSI»

12 JIBM>KEHUS IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u 1 https://edsoo.ru/
paBeHcTBO (uryp. OOuue cBolicTBa https://oblakoz.ru/
IBIDKECHUN
Buabl nBukeHnil: napamieabHbIN

13 MEPEHOC, LIEHTpalIbHAs CUMMETPHS, https://edsoo.ru/
3epKalibHasi CAMMETPHS, IOBOPOT https://oblakoz.ru/
BOKPYT IIPSIMOU

14 [Ipeo6pasopanmus nogobus. [Ipsmas u https://edsoo.ru/
cdepa Ditnepa https://oblakoz.ru/

15 I'eoMeTpHYECKHUE 33124l HA https://edsoo.ru/
IPUMEHEHHE JIBIKEHHS https://oblakoz.ru/
CedeHunss MHOTOIPaHHUKOB: METOJ

16 P https://lecta.ru/egepromo/
CJIEJIOB
CeueHust MHOrOIpaHHUKOB! https://edsoo.ru/

17 CTaHJapTHbIE MIJIOCKOCTH, 1
nepeceyeHust MPsIMbIX U MIIOCKOCTEN https://oblakoz.ru/

18 [apannenbHble IpAMbIE U 1 https://edso0.ru/

IJIOCKOCTHU: MAapaJlJICJIbHBIC CCUCHUS

https://oblakoz.ru/
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https://edsoo.ru/
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[TapaynenpHble NPAMBIE U TIIOCKOCTH:

https://edsoo.ru/

19
pacyer oTHOICHHH https://oblakoz.ru/
[TapanenbHbIe PSMBIC U TUIOCKOCTH: https://edsoo.ru/
20 YIJIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMH https://oblakoz.ru/
[leprienquKynsgpHbIEC TPSIMbIE U https://edsoo.ru/
21 MJIOCKOCTH: T€OpEMa O Tpex
IepIECHNKYIAPax https://oblakoz.ru/
[leprieHquKyNApHBIEC TIPSIMbIE U https://edsoo.ru/
22 IUIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOrpaHHUKAX https://oblakoz.ru/
[ToBTOpEHwMeE: MIomaan
23 MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs https://lecta.ru/egepromo/
TJI0IAIEH, COOOpaKEHHUS 1O 100MS
IInomany ceyeHuii MHOTOTPaHHUKOB: https://edsoo.ru/
24 TIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOpaXKEHUS TTOI00US https://oblakoz.ru/
KonTponabnas pabora "[loBTopenue:
25 MHOTOTPaHHUKH, CCUCHUS
MHOTOTPaHHHUKOB"
26 O6BéM Tena. OObeM MPSIMOYTOIBHOTO https://edsoo.ru/
HapaJiIe/ICInIeaa https://oblakoz.ru/
97 3amaun 06 yaABOCHUU Kyda, O https://edsoo.ru/
KBaJIpatype Ky0a; 0 TPUCEKIINH yTia https://oblakoz.ru/
[TpukiamHbIe 3a/1a49H, CBSI3aHHBIC C
28 BBIYHCIICHHEM 00BEMa https://lecta.ru/egepromo/

MMpAMOYTOJIBHOT'O IMapaJUICIICTIUIICIa
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https://edsoo.ru/

29 O0BEM TPSIMOM TPU3MBI
https://oblakoz.ru/
30 [Ipukiianueie 3a1a4n, CBsI3aHHbBIE C https://edsoo.ru/
00BEMOM MPSAMON TPU3MBI https://oblakoz.ru/
31 MIOMOUIBIO ONPEACIIEHHOTO UHTETPaa.
OO0BEM HaKIIOHHOM TPH3MBI https://oblakoz.ru/
Brraucnenue 06EMOB TeI © https://edsoo.ru/
32 MOMOIIBIO ONPEeAeNIEHHOT0 UHTETpaa.
OGBEM THpaMHIBI https://oblakoz.ru/
CrepeoMeTpuueckue 3aaauu,
33 CBSI3aHHBIE C 00BEMaMHU HAKJIIOHHOM https://lecta.ru/egepromo/
IPU3MBI
CrepeoMeTpHUUYCCKHE 3a1a4H,
34 P R .. https://lecta.ru/egepromo/
CBSI3aHHBIE C 00BEMAMU TTUPAMUJIBI
[IpuknanHble 3a1a4u MO TEME
35 " P . " https://lecta.ru/egepromo/
OO0BEMEI TEN",
36 KonTponbaas pabota "O6beM
MHOTOTPaHHHUKa»
Humaazp. Hpsamoi kpyrooit https://edsoo.ru/
37 uunuHAp. [Tnomans moBepXxHOCTH
LTHH/pA https://oblakoz.ru/
Konnueckas MoBepXHOCTD, https://edsoo.ru/
38 00pa3yroImme KOHHIeCKOU
noBepxHOCTH. KoHyc https://oblakoz.ru/
39 VYceuénnslii konyc. M3o00paxenue https://edsoo.ru/

KOHYCOB U yce‘léHHLIX KOHYCOB
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https://oblakoz.ru/
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https://oblakoz.ru/
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https://oblakoz.ru/

[Tnomans 60KOBOI MOBEPXHOCTH U

https://edsoo.ru/

40 .
IMOJIHOU IMMOBCPXHOCTHU KOHYCA httpS'//obIakoz ru/
CrepeomMeTprUecKHue 3a1a4u Ha
0Ka3aTeJIbCTBO U BHIYUCIICHUE
41 A . ’ https://lecta.ru/egepromo/
MOCTPOCHUEM CEUYCHUH IIVIIHHIPA,
KOHyca
[Ipuknagabie 3a1a4n, CB3aHHEIC C
42 P g A, https://lecta.ru/egepromo/
ATUHAPOM
[IpukiiagHbie 3aa4M, CBI3aHHBIC C
43 p s AT, https://lecta.ru/egepromo/
KOHYCOM
https://edsoo.ru/
44 Cdepa u map
https://oblakoz.ru/
[Tepeceuenue cdepsl U 1mapa ¢
45 mockocThio. Kacanue mapa u cdepsl https://edsoo.ru/
MJI0CKOCTHIO. B 1 n3o0pakenue https://oblakoz.ru/
mapa
46 VYpasuenue cepsl. [Inomans chepst https://edsoo.ru/
1 €€ qacTen https://oblakoz.ru/
https://edsoo.ru/
47 Cummerpus cheps! 1 mapa
https://oblakoz.ru/
CrepeomeTpuuecKue 3a1a4u Ha
JIOKa3aTelIbCTBO U BHIYMCIICHHE,
48 CBsI3aHHBIE CO c(pepoit U 1mapom, https://lecta.ru/egepromo/

MMOCTPOCHUCM UX ceueHUM
INJIOCKOCTBIO
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https://lecta.ru/egepromo/

Pazauunsie KOM6I/IHaI_[I/II/I TCI

49 https://lecta.ru/egepromo/
BpallleHUsl U MHOTOTPAHHUKOB

50 3agattu o Teme "Texa P'I' https://lecta.ru/egepromo/
MOBEPXHOCTHU BpaICHUs

51 KoHntposnbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

5 06béM tunuHapa. Teopema 06 https://edsoo.ru/
00BEME MPSAMOTO IIIUHIPA https://oblakoz.ru/
Beraucnenue o6bEMOB Tell ¢ https://edsoo.ru/

53 MOMOIIIBIO OTIPEEIEHHOTO0 UHTETpaa.

OGBbEM KOHyCa https://oblakoz.ru/

54 [Tnomaan OOKOBOH M OJIHOM https://edsoo.ru/
MOBEPXHOCTH KOHYyCa https://oblakoz.ru/
CrepeoMeTpuuecKkue 3aaauu,

55 CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB https://lecta.ru/egepromo/
WIMH]IpA, KOHYyCca
O0BEM 11apa u MapoBOTO CEKTOPA.

Teopema 06 06wéme mapa. [lnomans

56 chepbl. CTepeoMeTpUUecKHe 3a1auH, https://edsoo.ru/
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB https://oblakoz.ru/
1rapa, mapoBOTro CETMEHTa U
IapOBOTO CEKTOpa
[TomoOHbBIE Tena B IPOCTPAHCTBE.

N3menenne o0bEMa pu nogoou. https://edsoo.ru/

57 CrepeomeTpuueckue 3a1auu,

CBS3aHHBIE C BEIYUCIEHUEM 00BEMOB
TeJ ¥ TUIOMIA/IeH MTOBEPXHOCTEH

https://oblakoz.ru/
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58

KonTtponsnas padora "[1nomanu
HOBEPXHOCTU M O0BEMBI KPYTIIBIX

TCII

59

Ob6o06mraroiee MOBTOPEHUE OHATHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

https://lecta.ru/egepromo/

60

O6o6maromee noproperue 11
MOHSITHIA U METOJIOB Kypca reOMETPUH
10-11 xmaccoB, cucreMaTH3anus
3HaHui: "lleprneHIuKynsspHOCTh
MPSIMBIX | IIJIOCKOCTEH B
npocTpaHcTBe"

https://lecta.ru/egepromo/

61

Ob6o06maroriee MOBTOPEHNUE TOHITHN
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTops!l B mpocTpaHcTBe"

https://lecta.ru/egepromo/

62

O6o06matomiee moBTopenue 11
MOHSITHIA U METOJIOB Kypca reOMETPUH
10-11 xiaccoB, cucTeMaTH3aus
3HaHMUN: "MHOIOIrpaHHUKH U UX
cBoiicTBa"

https://lecta.ru/egepromo/

63

O6o061matomiee nopropenue 11
MOHATHI U METO/IOB Kypca reOMETPUH
10-11 kmaccoB, cucTeMaTHU3AIHS
3HaHui: "Tena BpameHus u ux
cBoiicTBa"

https://lecta.ru/egepromo/

64

O6o0matoriee MOBTOPEHHUE TOHATHN



https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/

1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"O6BbeM MHOTOTpaHHHUKA"

https://lecta.ru/egepromo/

Ob6o06mraroriee MOBTOPEHNUE MOHITUN
U MeToJI0B Kypca reomerpun 10-11
65 KJIACCOB, CUCTEMATH3aIMs SHAHUMN: 1
"ITnomaay MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

https://lecta.ru/egepromo/

66 Wrorosas koHTpOIBbHAS paboTa 1

HcTopus pa3BuUTHS CTEpEeOMETPUH
67 KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOT U

HcTopus pa3BuUTHS CTEpEOMETPUH
68 KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
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https://lecta.ru/egepromo/
https://lecta.ru/egepromo/

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

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIN3a, TeOMETPHSI.
['eometpust 10-11 kimacchr: yue6. mist 00meo0pa3oBar. opraHu3amnuii: 6a30BbIid U
yrayonennsiit yposau /JI. C. Aranacsa u np./ M: IlpocBemenue.

1O. A. I'nazkos, U. 1. FOauna, B. @. byty30B. ['eomerpus . pabouas terpaab 10
KJ1acc.

FO. A. I'naskos, U. U. IOauna, B. ®. byry30B. ['eometpus . pabouas terpaasp 11

KJI1acCcC.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

b. I' 3uB. lngaktuueckue marepuaiel. ['eomerpus 10 kiace

b. I" 3uB. lugaktuueckue marepuaiel. ['eomerpus 11 kiace

M. A. Nuenckas. Kontpoabsabie padots! . ['eometpus 10-11

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCHI CETHU

HUHTEPHET

https://edsoo.ru/

https://oblakoz.ru/

https://lecta.ru/egepromo/
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