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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBasSeTCS OOHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHMs, TaK KakK O0O0€CleYMBAaeT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAaINpaBIE€HHOCTH W MPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpPyEMOe PU U3YyUYEHUH 00YUarOIUMHUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEMTOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS MpHU
pelleHny 3a7a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 33/a4.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypca «['eomerpusk» Ha yriryonéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaOUUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJSIIOIIEH MpeaMeTHOM obmactu «MaremaTtuka U
uH(popMaTHKa» yepe3 obecreueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0oJsee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIeHU(PUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJIS YCIIENTHOTO MPO(heCCUOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETPUU Ha YIIyOJEHHOM YpOBHE,
pacCIIMPSAIONIMMHI U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paciIMpeHne MpeACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBTYpPbI U
(dbopMuUpOBaHNE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY>KAIOLIUM MHPOM;

(opMUpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJEINAX, MO3BOJISIIONIMX ONUCHIBATH M H3yyaTh
pa3HbIe SBJICHUS OKPYXKAIOILIEr0o MUPA, 3HAHUE NOHATUITHOTO anmnapara mno pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUN;

dbopMupoBaHre  yMEHUS ~ BIAJCTb  OCHOBHBIMM  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX HPUMEHATb, YMEHHs JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

¢bopMupoOBaHHE YMEHHUsS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B PEAbHOM
MUpPE MHOTOTPAHHMKHM M Teja BpaLICHUs, KOHCTPYUPOBATh I'€OMETPUYECKHE
MOJIEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYeCKUX TeOopHuil, (OpMUpOBaHHWE MOHHMAHHUS POJIU AKCUOMATHKU MpU
IIPOBEJICHNUHN PACCYKIACHNN;

dbopMupoBaHHEe yMEHMs BIAJETh METOJAaMHU JO0Ka3aTeIbCTB U aJTOPUTMOB
peLIeHus, YMEHHSI UX IPUMEHSITh, IPOBOJNUTH JOKA3aTEIbHBIE PACCYKICHHS B XO1€
pelIeHus] CTepEeOMETPUUECKUX 3aad W 3aJady C MPAKTHUYECKUM COJEp:KaHHUEM,
bopMHpoOBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMAaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE HMHTEIJICKTYalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpPEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHAIEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS paclo3HABaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYaIMsIX W MPHU W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEIO0BAHMUS IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusAwTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema BpameHus», «BekTtoppl W KOOpAMHATHL B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSIMI», PEJICBAHTHBIMU T€OMETPUH Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueil
MPOTPaMMBI, PAaCHpPeNeIEHHBIM IO TOoJAaM OOYYeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaquch HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMH TIOHIATHSIMHU ¥ HaBBIKAMHM TTOCJIEI0BATEILHO U TTOCTYIIATEILHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3gath  ycioBus i auddepeHunanuu  00ydeHHs, MOCTPOEHUS
WHIUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeunuTh YrIIyOnEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONICH yueOHOoro nmpeamera «MaTteMaTHKay,

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
yu€toM BbIOOpa Oynymiei mnpodeccun, obecrieynBas MPEeMCTBEHHOCTh MEKITY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IE€pPECEKarOIIHecs,
MapajyieJbHble M CKpelIMBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MPAMON
u 1iockoctd. [lapamenbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOIO NpOeKTHUpoBaHuUs. W300paxkeHue
buryp B mapayuiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXIY IpSMBIMU B OpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapaljieIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJlyIeJIbHBIX IJIOCKOCTEMN. IIpocreimue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulesienuIie],
MMOCTPOCHHUE CEYEHU.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISIPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSIMBIE MAPAJJICIbHBIE M MEPHEHAUKYJISPHbIE K IIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TPSIMOM JI0 TJIOCKOCTH, MTPOEKIUs GUTYPHI HA TUTIOCKOCTh. [lepneHaAuKyIsipHOCTh
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYJISPHOCTH JABYX IUIOCKOCTEW. Teopema o TpEX
MEPIECHINKYJISIPAX.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIOJI, TMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiiCTBa IJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buapsl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, npsmasi 1 HakJIOHHasl MPU3Mbl, OOKOBAsi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaitenenune 1, TpAMOYTOJIBHBIN MTapaJlIeICUIE] U ero cBovicTBa. KpaTyanimue
IIyTH Ha TNOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: N-yronbHas nupaMua, NpaBUibHAs U yCEUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUILHON MHUPaAMUJIBL.
[IpaBriibHBIE MHOTOTPAaHHUKH: MpaBUJIbHAs TMpHU3Ma W TpaBWIbHAS NUpPaMHUJA,



npaBUJIbHAs TPEYToJIbHAS MUpaMua U paBUIIbHBIN TETpadap, KyO. IIpencrasnenue
O MPAaBUJIBHBIX MHOIOTPAHHUKAX: OKTa3Ap, NOAEKadAp U UKOCAdIP.

Bbruncnenue 351€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JauaroHajv, YIJIbl.
[Tnomane OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU HPSIMON IPU3MBI,
IJI0LIAb OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsAMOI pu3Msbl. [1nomaas
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW INHPAMHUJIbI, TEOpEMa O
IJIOIIA/IA YCEUYEHHON MUPAMUIBI.

CumMmeTpruss B MPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B MPaBUJIBHOM MHOTOIPDAHHUKE: CUMMETPHS
napajuielienunesa, CUMMETPHUS IPAaBWIBHBIX IMPU3M, CUMMETpPUsS IIPaBUIBHOU
IIAPAMUBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApHBbIC, COHAIPABJICHHBIE U  IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOpAMU: CIIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOPBIL. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3ioKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosnpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMM BEKTOpa WU
KOOpJIMHATaMHU TOYEK. YTOI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenus

[ToHsiTUS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHHUYECKass MOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOpasyromue TnoBepxHocTel. Tema BpamieHus:
UJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue cepbl
U TUIOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M3o0pakeHue Ten BpaleHUs Ha
iockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O06bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o0BEME
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueiactsus u3 He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl U KoHyca. OO0bEM Iapa U 1MapoBOTO
CErMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHukoB. [lpusma, BmmcaHHas B
HWIMHAP, ONHCaHHas okojio mwiuHapa. [lepeceyenue cdepsl U 1apa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMHMCAHHOIO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAHHHMK WM TEJO
BpaIllCHUS.



[1nomans MOBEPXHOCTH LUIWHJpa, KOHyca, Ionaas chepol U e€ vacteil.
[Tonobue B mpocTtpancTBe. OTHOIICHHE OOBEMOB, IUIOMIAACH ITOBEPXHOCTEH
nonoOHbix Quryp. IlpeoOpazoBanue momobusi, romoteTusi. Pemienue 3amau Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPaAIlEHUsI: CEUSHUsI ITUITUHIpa
(mapaJyienbHO M MEPHIEeHAUKYISIPHO OCH), CEUYECHHUsI KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEpEeHOCca
CEKYIIEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu HajJl BeKTopaMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyrosibHass cucTema
KOOpAWHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxkeHue BeKTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METOJI IPU PELICHUU T€OMETPUUECKUX 3aau.

JIBUKeHNSsI B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OTtoOpakenus. J[BMKEHUS M PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBIWKCHWH. Buasl JBMKEHUH: TapauIebHBIA IEPEHOC,
LEHTPAJIbHAsl CUMMETpHs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YYarOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUKCKOr0 00IECTBA, MPEACTABIECHUE O MATEMAaTUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYP
TPOXJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONMPOCHl W Jpyroe), yMEHHUE
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMM HWHCTUTYTaMU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
IPOLUIOMY M HAaCTOALIEMY POCCHUKCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOUN IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTUKEHUN HAYKHU U JEATENbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OyaAyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHHI, pacCy>KAEHUH, BOCIPUUMUYUBOCTH K
MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
UHTEpecax 3/10pOBOT0 M 0€3011acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE ILIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESTENBHOCTH, CBA3aHHBIM  C
MaTeMaTHUKOW M €€ NPUWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymel mpodeccur U peaqr30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI,
TOTOBHOCTh U CIIOCOOHOCTH K  MareMaTH4ecKoMy  0Opa3oBaHHUIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, TTOHUMAaHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBLHOMN
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHUN IS pelieHus 3a7ad B 00JacTu
OKpY>Karolel cpelibl, IMJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HUX BO3MOXHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKON
HayKH Kak cpepbl 4eI0BEUECKOM JAeATEILHOCTH, 3TANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS PA3BUTHUSI IUBUJIA3ALIMM, OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MAaTEMaTHYECKOU
KYJBTYpOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOESKTHYIO
U UCCIIEIOBATEIBCKYIO JIEATEIbHOCTh UHANBUIYAJIBLHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBbIE YHHBeEPCAJIbHBbIE YUeOHbIE el CTBUSA

Bba3oBble 1oruyeckue aeicTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUH MEXAYy MOHATUIMH, (HOPMYJIHUPOBATH
OIpe/IeTICHUs MMOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALINY,
OCHOBaHUS /17151 0000OLIEHMS U CPAaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIOJACHUIX M YTBEPKICHUSAX, Mpejaratb KpUTEpUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JienaTh BBIBOABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOT'O), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BBIOUpATh HanOoJee NOIXOIAIUN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTelbckme 1eiicTBUS:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT TO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpPEUHE,  MPOOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTr0 00BEKTa, SBIICHHUS, TIPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIIENIOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a1auH;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HOpPM
NIPEICTABIICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSAMH U
EISAMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOKO TOYKY 3PCHHS B YCTHBIX
U TIMCBMCHHBIX TEKCTaX, JaBaTh IOSCHCHHUS II0 XOJy pCEHICHUS 3a/aud,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJadyd, BBICKa3bIBaThb MHWJIACH, HALCICHHBLIC Ha IIOUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
IIPE3EHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0amMu CcamMONpPOBEPKHU, CAMOKOHTPOJS MpoLEecca M pe3yibTaTa pEeHIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OLINOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEIBHOCTD:

NOHUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WMHAUBUIYAJIBHON
paboThl TpU peleHUH Y4eOHBIX 3aJady, M[PUHUMATh LEJIb COBMECTHOM
NESATENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT pabOThI, 0000IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3rOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAA
B OOMHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEVCTBHA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPCOMETPUU M CIICJCTBUS W3 HHUX IPH PEIICHUU
rCOMETPUUCCKUX 3a]1aY;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C yIjaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMA B TPOCTPAHCTBE, MEXKIY MPSIMON U
IUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IpU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHHS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHoe, LEHTpaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYP HA TUIOCKOCTh, BHITOTHATEH H300pakeHus Guryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPUSI B POCTPAHCTBE, IIEHTP,
OCh M TJIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CHMMETPHH (UTYPHI;

e CBOOOJHO ONEPHUPOBATH TOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAHHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e pemarh 3aJaud Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
Hax0X/ICHUE T€OMETPUUYECKUX BEJTMUNH, TPUMEHSISI U3BECTHBIC METOIbI ITPHU
pElIEeHNH MaTEMAaTHYECKUX 3a/a4 TMOBBIINIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MNPOCTEUIIHE MPOrPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1au;

e W3BJEKaTh, MPEOOpPA3OBBHIBATH W HMHTEPIPETUPOBATH HWHGOPMAIIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI Ha
YepTekax U pUCYHKaXx;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHWUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJTU3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIEC MOHSATUS B
mporiecce IMOWCKa peHieHUus  MaTeMaTH4ecKd  CcPopMyJTHpOBAHHOU
npo0JieMbl, MOJEIUPOBATh pPEANbHBIE CHUTYallMd Ha SI3bIKE T€OMETPHH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJENIH C UCIOJIb30BAHUEM I€OMETPUUYECKHUX
NOHATUI U TeopeM, ammapara ajireOpbl, pelarh MpakTUYECKHUE 3ajJlayd,
CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUUYECKUX BEJIMYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS TE€OMETPUM KaK
COCTaBHOM YacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATH MOHSTUSIMU, CBSI3AHHBIMU C IUJIUHIPUYECKOU,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYCHHUS;

ONEepUPOBATh MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BpAIICHUS: [IMJIMHIIPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHAITH CIIOCOOBI MOJyYEHUS TE BpaIlleHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIleHHUS,
00BEMBI U TUIOMIAJM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
F€OMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHHUSI MEXKTY TUIOMIA/ISIMU MOBEPXHOCTEN U 00bEMaMU
IOJIOOHBIX TEI;

U300pakaTh H3ydaemble (PUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, MPEeACTaBICHHYI Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peniaTh reOMETPUYECKUE 3a/1a4l Ha BEIYUCIICHUE YTIIOB MEXKIY MIPSIMBIMU U
TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA MPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)KEHWUsST MHOTOTPAHHUKOB W TEJ BpaIIeHUS MPHU
MapaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TapajuiesibHbIe
OCHOBAHHUIO U TPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUecKre (aKThl IS PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJIATAIOINX HECKOJBKO IIaroB pELICHUs, €CJIM YCIIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

peliarh 3aJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOILICHUH U
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3314,

[IPUMEHSATH I10JIyYEHHBIEC 3HAHUSI HA ITPAKTUKE: CPABHUBATH, aHAIU3UPOBATh
U OLICHUBAaTh pEaJbHbIE CUTyalUH, NPUMEHATH HM3YUYEHHBbIE MOHATHUA,
TEOPEMbI, CBOMCTBA B MPOILIECCE TMOHUCKA PEIICHUS MaTeMaTUYEeCKU
chopMyITUPOBAHHONW TPOOIEMBI, MOJEINPOBATh PEATbHBIE CUTyallud Ha
S3bIKE T€OMETPHUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM
reOMETPUYECKUX TMOHSATUH U TEeOopeM, arfmapara aiareOpbl, pemnarhb
MPAKTUYECKUE 3aJlaud, CBS3aHHBIE C HAXOXKJICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NMPOrpaMMbI
1 BBenenue B crepeoMeTprio

B3anMHOe pacnonokeHue npsMbIX B
IPOCTPAHCTBE

[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

[leprieHANKYIAPHOCTD NPSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE

5 VYTi1Bl ¥ paccTosTHUSA

6 MHororpaHHUKH

7 BexkTopsl B mpocTpaHcTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HAHUU

KoaunuecTBo yacoB

Bcero

23

25

16

12

KoHnTpoJabHbIe
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

but6mmoreka [JOK
https://m.edsoo.ru/f465d10e

but6mmoreka [{IOK
https://m.edsoo.ru/f465d10e

bubnnoreka [JOK
https://m.edsoo.ru/f465d10e

but6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102



11 KITACC

KoanyecTBO 4acoB DIEeKTPOHHBIE
HaumMeHoBaHHe pa3iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie IlpakTHueckue (uitpp )
NpOrpamMMsI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bbu6mmorexa [JOK
1 AHanuruieckas reoMeTpust 15 1 https://m.eds00.ru/f465d10e
5 [TosTOpenue, 06001IeHNE 1 15 L Brbmmotexa LIOK
B — https://m.edsoo.ru/f465d10e
bu6mmorexa [JOK
3 O06bEM MHOTOrpaHHKKA 17 1 https://m.edsoo.ru/f465d10e
bu6mmoreka [JOK
4 Tena Bpamenus 24 1 https://m.edso0.ru/f465d10e
c I1101ma1 TOBEPXHOCTH M 00BEMBI 9 1 Bubmmoreka [OK
KPYTITBIX Tel https://m.edsoo.ru/f465d10e
bubmnoreka [IOK
6 JBrKeHUs 5 1 https://m.edso0.ru/f465d10e
. IToBTOpeHue, 06001IeHNE 1 17 5 bu6morexa IIOK
CHOTEMATH3ALHAS HAHKH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 0


https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE IIIOCKOCTH, TapaJlIeTbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[lonsATHA cTepeoMeTpUN: TOUKA,
npsMasi, JI0CKOCTb, IPOCTPAHCTBO.
OcHOBHbIE IIpaBUIIa U300pAXKEHUS HA
PHCYHKE MJIOCKOCTH, MapalieIbHbIX
IPSMBIX (OTPE3KOB), CEPEINHBI
OTpe3Ka

[TonsTus: nepecekaromumecs
IJIOCKOCTH, TMEPECEKAIOITAECS
IpsIMasi ¥ IIOCKOCTb;
MOTYNPOCTPAHCTBO

[TonsTus: nepecekaromuecs

IUIOCKOCTH, TIepeceKaronmecs

npsiMasi ¥ II0CKOCTh;

MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHuE

5) IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOMHMX 0OBEKTOB

KoauuyecTBo yacoB

Bcero

KouTpoabHbIe
padoThI

IIpakTu4yeckue
padoThI

Jara
U3ydeHust

06.09.2023

06.09.2023

08.09.2023

13.09.2023

13.09.2023

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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MHoOrorpaHHIKH, U300paKeHHE bubmuorexa [{OK
6 i https://m.edso0.ru/f465d10e
MPOCTEUIINX MPOCTPAHCTBEHHBIX 15.09 2023
buryp, HeCyIECTBYIOIUX 00HEKTOB
. AKCHOMBI CTEDEOMETPUH U NIEPBBIE brbmorexa [HOK
CIEICTBHA H3 HHX 20.09.2023 https:/m.edsoo.ru/f465d10e
8 AKCHOMBI CTEPEOMETPHH U [IEPBBIE brbsmorexa HOK
CIICICTBHA H3 HHX 20.09.2023 https:/m.edsoo.ru/f465d10e
AKCHOMBI CTEPEOMETPUHU U TIEPBbIE bubmmorexa [[OK
cienctsus n3 HuX. CriocoOsl https://m.edsoo.ru/f465d10e
9 3aja ocKocTeH
JTAaHUSI IPSIMBIX U TJIOCKOCTEH B 99 09.2023
npoctpancTBe. O003HaUeHUS
OPSIMBIX U TJIOCKOCTEH
N3o0paxenue ceueHni MIpaMHuIbI, bubnuorexa [JOK
Ky0a ¥ MpU3Mbl, KOTOPBIE TIPOXOJIST https://m.edsoo.ru/f465d10e
yepe3 ux péopa. M3obpaxenue
10
nepecequIiI;I MOJTY4E€HHBIX 97.09.2023
wiockoctel. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
[IBETaMHU
N3o0paxenue ceueHUi MIpaMHuIbl, bubnnorexa [JOK
Ky0a 1 IpU3Mbl, KOTOPbIE IPOXOIAT https://m.edso0.ru/f465d10e
yepe3 ux péopa. zobpaxenue
11 IIEPECEUCHHMS TIOJYYECHHBIX

mockocrel. PackpammBanue
IIOCTPOEHHBIX CEYEHNN Pa3HbIMU
[BETaMU

27.09.2023
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12

13

14

15

16

17

18

N300pakeHre CEUeHU MUPaMU/IbI,

KyOa 1 MpU3Mbl, KOTOPBIE TIPOXOJISAT

gyepes ux péopa. Mzobpakenue
NEPECCUCHHUA MOJTYYCHHBIX
miockocren. PackpammBanue
IMOCTPOCHHBIX ceueHui Pa3sHbBIMU
[[BETAMU

N300pakeHne ceueHuit mupamMubl,

K}/6a U NIPU3MBbI, KOTOPBIC ITPOXOIAAT

gepe3 ux péopa. M3obpaxenue
nepeceueHHs MOTyYSHHBIX
IUIOCKOCTEH. PackpamiBanue
TIOCTPOCHHBIX CCUCHHI Pa3HBIMH
I[BETAMU

Merton cinegoB AJisi HOCTPOCHUS
CEeUueHNI

Meropa cienoB i1 MOCTPOEHUS
cedeHuil. CBoICTBa nepecevyeHnit
HPSIMBIX U IJIOCKOCTEN

Meropn cienoB 1 MOCTPOEHUS
ceueHuil. CBoICTBa nepecevyeHnit
IPSIMBIX U IJIOCKOCTEN

[Toctpoenue cedenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanne BBIHOCHBIX YEPTEXKEN U
3aIMCh IIaroB MOCTPOCHUS

[TocTpoenue ceyeHuit B mupamu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.

29.09.2023

04.10.2023

04.10.2023

06.10.2023

18.10.2023

18.10.2023

20.10.2023

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorekxa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e
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Co3aHre BBIHOCHBIX YEPTEKEN U
3aMKCh IIaroB MOCTPOEHUS

IToctpoeHue ceuenuii B nupamu/e, bubnuorexa [JOK

KyOe 1o TpéM Toukam Ha pedpax. https://m.edsoo.ru/f465d10e
19 .

Co3nanne BBIHOCHBIX YEPTEXKEN U 25.10.2023

3aMuch M1aroB MOCTPOCHUS

IToctpoenue ceuenuii B nupamu/e, bubnuorexa [JOK

KyOe 1o TpéM Toukam Ha peopax. https://m.edsoo.ru/f465d10e
20 .

Co3nanne BBIHOCHBIX YEPTEKEH U 25.10.2023

3aMuch M1aroB MOCTPOCHUS

[ToBTOpenue nnanumerpuu: Teopema bubnnorexa [JOK
21 0 MPONOPIIMOHATBHBIX OTPE3KaX. 27 10.2023 https://m.edsoo.ru/f465d10e

[TogoGue TpeyroJbHUKOB

[ToBTrOpenue mannmerpun: Teopema bubmmorexa [IOK

Menenas. PacueTsl B ceueHHsIX Ha https://m.edsoo.ru/f465d10e
22 BBIHOCHBIX 4epTexax. Mcropus 01.11.2023

pa3BUTHSA [UIAHUMETPUU U

CTepEeOMETPUU
23 KonTposbsHas pabota "AKCHOMBI BH6J.IHOTeKa LOK

crepeomerpun. Ceuenus" 01.11.2023 | Dttps://m.eds00.ru/f465d10e

BzaumHoe pacnonoxeHue npsiMbIX B bubmmorexa [JOK

npoctpaHcTBe. CKpelmBaronuecs https://m.edso0.ru/f465d10e
24 npsmele. [Ipusnaku

CKPEITUBAOIIHNXCS MPSMBIX. 03.11.2023

[TapannenbHbIE IPSIMBIE B

MPOCTPAHCTBE
25 Teopema 0 CyIIECTBOBAHUHU 1 bubmorexa [IOK

€IMHCTBEHHOCTHU MPSIMOi1

08.11.2023

https://m.edsoo.ru/f465d10e
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26

27

28

29

30

napasuleibHON JaHHOM MPSMOM,
MPOXOIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAaIllel Ha
JIaHHOU npsAMoil. Jlemma o
MePECCUCHUH MapalIeIbHBIX
MPSIMBIX TJIOCKOCTHIO

[TapasnenbHOCTb TpEX MPSIMBIX.
Teopema 0 TpEX mapamneabHbIX
npsiMeixX. Teopema o
CKPCIIUBAOIIHUXCA IMTPAMBIX

[TapannenbHO€ TPOEKTUPOBAHKE.
OcHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoekTupoBanus. M3o0paxeHne
pasHbIX GUTYp B apauIeIbHON
MPOEKIINHU

entpanpHas nmpoekuus. YTomi ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXIy TIPSMBIMU

3agaun Ha T0Ka3aTeIbLCTBO U
HCCJIeIOBaHUE, CBSI3aHHEIC C
pacnonoxceHHeM HpSIMbIX B
MIPOCTPAHCTBE

[TonsTHA: MapaIeIbHOCTD NPSAMON U
IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH IPSIMOK U
iockocT. CBolicTBa
NapaJIeIbHOCTH NPSMOU U
IUIOCKOCTH

08.11.2023

10.11.2023

15.11.2023

15.11.2023

17.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmorekxa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e
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31

32

33

['eomerpuueckue 3a1aun Ha
BBIUHCJIEHHUE U J0KA3aTEIbCTBO,
CBSI3aHHBIE C N1aPAJIJIEIIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE

[TocTpoenue ceueHusi, MpoOXOIAIIETO
4yepe3 JaHHYH IPSAMYIO Ha YEPTEXKE
Y MApaJuIENbHOTO APYTOM MPSMO.
Pacuér oTHOIIECHMH

[MapannensHas mpoeKuus,
MPUMEHEHUE ISl TOCTPOCHUS
ceueHHi KyOa U mapasuiesenumnesa.
CaoiicTBa napasienenunena u
IPU3MBI

29.11.2023

29.11.2023

01.12.2023

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmoreka [JOK
https://m.edso0.ru/f465d10e

bu6nmoreka [JOK
https://m.edso0.ru/f465d10e

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napauieIbHOCTH ABYX
IJIOCKOCTEN

06.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

35

36

Teopema o0 mapayIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJSIIEN Yepe3 TOUKY, He
MPUHAAJIEKALTYIO JAHHOU IJIOCKOCTH
U CJICACTBHS U3 HEe

CaolicTBa napauiebHbIX
MJIOCKOCTEM: 0 MapaieIbHOCTH
NPSIMBIX TIEPECEUCHUs TPU
MEePECEUCHHH JIBYX MapalIeIbHBIX
IJIOCKOCTEN TpeThen

06.12.2023

08.12.2023

bubmuoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e
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CaolicTBa mapauieIbHbIX
TUTOCKOCTE: 00 OTpe3Kax
napajieIbHbIX MPSIMBIX,

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

37 n
3aKITIOYEHHBIX MEXKIY 13.12.2023
napayieIbHBIMU TIOCKOCTSIMU; O
IIEPECEUCHNH NIPSIMON C ABYMS
napasuleIbHbIMU IUIOCKOCTSIMU
[Mosropenue: Teopema [Mugaropa Ha bubuorexa IIOK
38 ITOCKOCTH 13.12.2023 https://m.edsoo.ru/f465d10e
39 [ToBTOpEHHE: TPUTOHOMETPHSI bubnuorexa IIOK
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA 15.12.2023 | hitps://m.edso0.ru/f465d10e
CaoiicTBa Kyba U PAMOYTOJIEHOTO bubmuoreka IIOK
40 Mapaenenumea 20.12.2023 https:/m.edsoo.ru/f465d10e
Brlunciienue 1JMH OTPE3KOB B Kybe bubsmorexa HOK
41 https://m.edso0.ru/f465d10e
Y TIPSIMOYTOJILHOM TapajieIeuIe e 20.12.2023 Sam '
[leprieHIUKyYIAPHOCTH NPSAMOU U bubnnorexa [IOK
42 miockoctu. [Ipusnak https://m.edsoo.ru/f465d10e
NEPIECHIUKYIIPHOCTU MPSIMOU U 22.12.2023
IUIOCKOCTH
[leprieHIUKyYIAPHOCTH NPSAMOU U bubnnorexa [OK
mockoctu. [Ipusnak https://m.edso0.ru/f465d10e
43 .
NEPIIEHIUKYJIIPHOCTH IIPSIMOU U 27.12.2023
IJIOCKOCTH
Teopema o CyleCTBOBAaHUU U bubnuorexa [JOK
44 €IMHCTBEHHOCTH TIPSIMOHA, https://m.edsoo.ru/f465d10e

MPOXOIAIIEH Yepe3 TOUKY

27.12.2023
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MPOCTPAHCTBA U MEePIEHANKYIIPHON
K IJIOCKOCTH

ITnockoctH n MNCPICHAUKYIIAPHDBIC

bu6mmoreka [{OK

45 .
UM TIpSMbIE B MHOTOIpaHHUKAX 29.12.2023 Dttps://m.edsoo.ru/f465d10e
46 IT10CKOCTH ¥ TIEPIICHANKYIIAPHBIE but6morexa LHOK
HM TIPAMBIE B MHOTOTPAHHIKAX https://m.edsoo.ru/f465d10e
[lepnieniuKynsip ¥ HAKJIOHHAS. bubnnorexa [OK
47 ITocTpoeHue nepneHuKymspa u3 https://m.edsoo.ru/f465d10e
TOYKHU Ha TIPSIMYIO
[leprieHUKYISp U HAKIIOHHAS. bubnuorexa LIOK
48 [TocTpoenue nepneHAnKyIIsApa U3 https://m.edsoo.ru/f465d10e
TOYKHU Ha MIPSIMYIO
49 Teopema 0 TPEX NMEPIEHANUKYIIAPAX bu6morexa LHOK
(psiMast 1 o6paTHast) https://m.edso0.ru/f465d10e
50 Teopema 0 TpEX MePHEHAUKYIISIPAX but6morexa [IOK
(psAMast 1 06paTHas) https://m.edsoo.ru/f465d10e
51 Vroa Mex Iy CKpelMBaroIUMUCs bu6miorexa [HOK
NPAMBIMH https://m.edso0.ru/f465d10e
[Touck neprneHIuKyIpHBIX IPSAMBIX bubmumorexa [IOK
52 C IOMOIIBIO MEPIEHINKYIAPHBIX https://m.edsoo.ru/f465d10e
IJIOCKOCTEN
bu6mmorexa [JOK
53 OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

54

55
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57

58

59

60

61

62

[TocTpoenue ceueHuit Kyoa, MPU3MBI,

[IPaBUILHON MUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJIBLHOM MPOEKLIUH

[TocTpoenue ceuenuit kyoa, MPU3MBI,

HpaBHHBHOﬁ InmUupaMuibl € IOMOLIBIO
OpTOFOHaHBHOﬁ IIPpOCKIHH

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummerpuil B
MHOT'OI'paHHHMKaxX

[Ipu3Hak nepneHANKYyISIPHOCTH
IPSIMOM U INTIOCKOCTHU KaK CIIEACTBHE
CUMMETpUU

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuiA OT TOYKH 10
IUIOCKOCTH

[IpaBusibHBIE MHOTOTPaHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

CriocoObl OIyCTUTh
NEPIEHAUKYJISAPBI: CHMMETPUS,
CABUI TOUYKH I10 NapaJlIeIbHON
IpsIMOI

CaBur no HenapasuieJIbHON TPSIMOH,
M3MEHEHUE PACCTOSHUM

KonTtponbHas paborta "B3aumuoe
pacMonIOXKeHHE MPSMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edso0.ru/f465d10e

bubmuoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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67

68

69

70

[ToBTOpEeHME: yron Mexay NpSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHUE: yron Mexay
CKPELIMBAIOIIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuyeckure METOIbI
BBIYHUCJIICHUA yrna MG)KI[y prIMBIMI/I
B MHOTOTPaHHUKAX

JIByrpanssbiii yroa. CBoiicTBO
JMHEWHBIX YTJIOB IBYyTPAHHOTO yria

[lepnenaAuKyISpHBIE IIIOCKOCTH.
CBoiicTBa B3aIMHO
MEPIICHIUKYJISIPHBIX IUIOCKOCTEMN

[Ipu3Hak nepneHIuKyIsIpHOCTH
IUIOCKOCTEH; TeOpeMa O NMPSIMOM
[IEPECEUCHMS IBYX IIIOCKOCTEN
NEPIEHUKYIISPHBIX TPEThel
IUIOCKOCTH

[IpssMOyTONIBHBIN MTapasuIeICUIIe T ;
KyO; u3MepeHusi, CBOicTBa
HPSIMOYTOJIBHOTO Mapasuieienunena
Teopema 0 nuaroHaIu
IPSIMOYTOJIBHOTO TapajuieenuIena
U CJIEJICTBHE U3 HEE

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

Bbu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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75

76

77

78

CTGPCOMeTpI/I‘IeCKI/IC H IIPUKJIAJIHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PACIIOIIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKpPCIIMBAOIINECCAH
MMpAMBIC, ITApAJUICIIBHBIC ITIJIOCKOCTH B
CTAaHAAPTHBIX MHOTOT'paHHUKAX

[Tapa mapanienbHbIX MIOCKOCTEN Ha
CKpCHIMBAIOIINXCA IMTPSAMBIX,
pacCcTOsIHUE MEXY
CKpELIMBAIOIINMUCS PSIMBIMU B
IMMPOCTBIX CUTyallUAX

Paccrosane ot ToukHn J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOfI a0
IIJIOCKOCTH

Brruncnenue paccTosHUN MEXY
CKPEILMBAIOIUMHUCS IPSIMBIMHU C
IIOMOUIBIO IEPIEHANKYIIAPHON
IUIOCKOCTH

TpéxrpanHblil yroi, HEpaBeHCTBA
JUIS TPEXTPaHHBIX yIiioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yTIia

DNEeMEHTHI CPEPUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

Konrtponsnas padora "Yrisl u
paccrosiHus"

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorekxa [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e

bubmnoreka [HOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6morexa [JOK
https://m.edsoo.ru/f465d10e
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CucreMaTu3anus 3HaHUH
"MHOrorpaHHUK U €ro 3JI1eMeHTHI"

IInpamua. Buasl nupamun.
[IpaBunbHas nupamuna

[Tpusma. [Ipsmast u HakIOHHAs
npusmbl. [IpaBunbHas npusma

[IpssmMoit napannenenunen,
IIPSIMOYTOJIBHBIN NTapajuIeIenuIes,
KyO

Brlnmykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

Berlnykiible MHOTOTPAaHHUKH.
Teopema Ditnepa. [IpaBuibHbIe U
HOJTyTIPAaBUJIbHBIE MHOTOTPAHHUKH

KonTtponsHas pabora
"MHororpaHHuku"

[TonsiTue BeKTOpa Ha IUNIOCKOCTH U B
MPOCTPAHCTBE

CymMmma BEKTOpOB

Pa3HocTh BEKTOpPOB

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e

Bbu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e
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92
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99

HpaBI/IJ'IO napajiejicnmIic1a

YMHOXEHHE BEKTOpa Ha YUCIIO
Pasnoxenne Bekropa 1o 6asucy Tpéx
BEKTOPOB, HE JIEXKAIINX B OTHON

IIJIOCKOCTH

CkansipHO€ IpOu3BeIeHNE

Brruncnenue yria Mexay BEKTOpaMu
B [IPOCTPAHCTBE

HpOCTCfIIJ.IHC 3aa4yu ¢ BEKTOpaMu

[Ipocreitmue 3aga4u ¢ BEKTOpPaMHU

HpOCTeI\/’IH_II/Ie 3aa4u C BEKTOpaMu

[Ipocretiye 3a1a4u ¢ BEKTOpamMu

O00011eHNEe U CHUCTEMATU3ALIHS
3HAHUU

O0001IEHYE U CUCTEMATU3ALIUS
3HAHUHU

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6nunoreka [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e

Bbu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorekxa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e
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100 Hrorosas KoHTpoOsIbHAs paboTa

101 Hrorosas kKoHTposbHAs paboTa

O00011eHrEe U CUCTEMATU3 AU
3HAHUH

102

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e
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11 KITACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
aTa ungppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero U3ydeHus:  oOpa3oBaTe/IbHbIE
padoThl padoThbI
pecypcebl

[ToBTOpenue Temsl "KoopauHaThl bubmmorexa [JOK
BEKTOpPa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/f465d10e
MpOCTpaHCTBE"
IMTosTopenue TeMsl "CKajsapHoe 1 But6mmoreka [IOK
NPOU3BE/IEHHE BEKTOPOB" https://m.edsoo.ru/f465d10e
[ToBTOpEeHue TeMsbl "Boruncnenue bubmumorexa [IOK
yrila MeXAy BEKTOpaMH B 1 https://m.edsoo.ru/f465d10e
npocTpaHcTBe"
[ToBTOpEHue TeMbl "YpaBHEHME bubnuoreka [IOK
MPSIMOM, MPOXOISIIICH Yepe3 1B 1 https://m.edso0.ru/f465d10e
TOYKH"
VpaBHEHHE IIOCKOCTH, HOPMAJIb, 1 bu6miorexa [IOK
ypaBHEHHE TIIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/f465d10e
YpaBHEHHE IOCKOCTH, HOPMAJIb, 1 brbmotexa LIOK
ypaBHEHHE MIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/f465d10e

Bbu6mmorexa [JOK
BekropHoe npousseaeHue 1 https://m.edso00.ru/f465d10e
JluHeiiHble HEPABEHCTRA, IMHEHHOE 1 bubnuorexa IIOK

IPOrpaMMHUPOBaHNE

https://m.edsoo.ru/f465d10e
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11
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18

JIuHeiiHble HEPaBEHCTBA, TUHEUHOE
MpOrpaMMHUPOBAHUE

AHaluTHYECKUE METO/Ibl pacyéra
yTJ1a MeXy IpSIMbIMU B
MHOTOTpaHHUKAX

AHaIMTUYECKUE METOIBI pacyéTa
yria MeXIy II0CKOCTSIMU B
MHOTOI'PaHHHKaX

dopmyiia pacCTOSIHUSA OT TOUYKHU JI0
MJIOCKOCTH B KOOpAMHATAaX

HaxoxneHnue paccTostHUM OT TOUKHU
JI0 TUTOCKOCTH B KyOe

Haxoxnenue paccTostHul OT TOUKHU
JI0 TUTIOCKOCTH B IIPaBUIILHOM
nupamuse

KontpomnbHas pabora
"AHnanurnyeckas reomeTpus’

CedeHuss MHOTOIPAHHUKOB:
CTaH/IapTHBIE MHOTOTPAHHUKH

CeueHrst MHOTOTPAaHHUKOB: METO/T
CJIEOB

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHBIE MIIOCKOCTH,
nepeceyeHus! MPSMBIX U MIIOCKOCTEN

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

Bbub6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e
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[TapannenbHble npsiMbIe U
IJIOCKOCTH: TapaJljiesibHbIE CEUEHUs

HapanneﬂLHHe MMpAMBbIC U
IIIIOCKOCTH: pacqéT OTHOIIICHUH

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: YTJIbl MEXIY
CKPEIINBAOIINUMHUCS IPSIMBIMU

[lepnieHIUKysIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIIEHINKYIISIPHBIX TUNIOCKOCTEN U
MPSIMBIX, CHMMETPUHU
MHOTOTPaHHHUKOB

[IepnieHquKynsIpHBIE IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHANKYIIApax
[IepnieHquKynsIpHBIE NPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIUH B
MHOTOI'PaHHHMKAX

[ToBTOpEeHue: muomagn
MHOTOYTOJTBHUKOB, JOPMYJIIBI JIS
Iomaaen, CooopaxeHust Mo00us
[ToBTOpeHue: oAU
MHOTOYTOJTBHUKOB, (JOPMYJIIBI JUIS
IoIIa e, cooOpakeHus moaoous
[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
TUIOMIACH, COOOpaKEeHUS MOA00HUS

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6nunoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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ITnomanu ceuennii
MHOTOTPAHHHUKOB: TLTOIAN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHUsI ITOA00MS
[Inomanu ceuennii
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHUsI ITOA00MS
KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O0BéM Tena. O0beEM
IPSIMOYTOJILHOTO Mapaieenurnena

3amaun 00 yaABOCHUH Kyba, O
KBaJ[paType Ky0a; 0 TPHUCEKIIUH yTiia

CrepeomeTpHuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO TIapajlieyIeIuIe/1a

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO MapaJuieyIeuIie/ia

O06BEM npsMOit IPU3MBI
CrepeoMmeTpuiecKkue 3a1auu,

CBsI3aHHBIE C BBIYMCIIEHUEM 00BEMOB
IIPSIMOY IIPU3MBI

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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[MpuknanHbie 33124, CBSI3aHHBIC C
00BEMOM MPSIMOM PU3MBI

Brruncienue 00EMOB TeI €
MIOMOIIIBIO OTPeIeIEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IPU3MBI

Brruucinenrne 00bEMOB TeI C
MIOMOIIIBIO OTPeIeIEHHOTO
uaTerpana. O0bEM MUpaMuIbI

®opmyna 00bEMa MUpaMHUIbIL.
OtHomeHne 00bEeMOB MUPAMHU/L C
001IuM yriiom

dopmyna 00bEMa MUPaAMHIBL.
OTHo1IeHHE 00HEMOB TUPAMUT C
OOLINM YIJIOM

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BbEMAMU HAKJIOHHOMN
MIPU3MBI

CrepeomeTpuueckue 3aj1auu,
CBsI3aHHBIE ¢ 00bEMaMU TUPAMUJIBI

[IpuknagHelie 3a1a4u MO TEME
"OOBEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOW TPU3MBI

[IpukitagHeie 3aga4m 10 TEME

"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM MTHPAMHM/IBI

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
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bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [IOK
https://m.edsoo.ru/f465d10e
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[Ipumenenne 00bEMOB. Beruncienue

PAaCCTOAHUA OO IMIIOCKOCTHU

Konrtponbnas padora "O0béM
MHOT'OTpaHHUKA"

HHJ’II/IHJIPI/I‘-ICCK&S[ HOBerHOCTB,
o0pazyromue MUIHHIPHICCKOM
MOBEPXHOCTH

Munuuap. [pssmoit kpyrosou
umuHap. [lnomaas noBepxHocTu
HWINHApA

Konnyeckas moBepxHOCTS,
o0pa3yronme KOHUIeCKOH
nosepxHoctu. Konyc

Ceuenne KOHYCa INIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTH
OCHOBaHUA

VYceuénnslit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tmomanb 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa

[Tmomane 60KOBOI MOBEPXHOCTH U
IIOJTHOM MOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOEHUEM CEYEHUN HUINHAPA,
KOHyca

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6nunoreka [JOK
https://m.edsoo.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmorekxa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e
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CrepeoMeTpuueckre 3aauu Ha
JI0OKA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEUEHUHN HUINHAPA,
KOHYyca

HpI/IKHaI[HBIe 3aJda4u, CBA3aHHBIC C
OUJIMHAPOM

[Ipukiagneie 3a1a4n, CBI3aHHBIE C
TATHHAPOM

Cdepa u map

[lepeceuenue cheps! u mapa ¢
mI0cKoCThi0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
M300paKeHHE Mapa

[lepeceuenue cheps! u mapa ¢
mI0cKoCThI0. Kacanue mapa u
chepsl mwockocTeio. Bug u
H300paKeHHE 1apa

VYpasnaenwne chepsl. [Inomans cheps

U €€ yacteu

Cummerpus chepsl 1 mapa

CrepeoMeTpHuuecKkre 3aa4u Ha
JI0OKA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE cO cepoi U mapom,

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bu6nunoreka [JOK
https://m.edsoo.ru/f465d10e

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e
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71

72

73

IMOCTPOCHUEM HUX ceueHH i
IJIOCKOCTBIO

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTebCTBO U BBHIUYUCIICHHE,
CBsI3aHHBIE cO cEpoi U Mapom,
TIOCTPOCHHUEM MX CCUCHHU
IUIOCKOCTBIO

[TpuknagHele 3a/1a4n, CBI3aHHBIE CO

chepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYMCIICHUS B

OKPY>KHOCTH, CTaHJapTHBIE 101001

Paznmuunnie KOM6I/IHaI_II/II/I TCJI
BpalcH1uda 1 MHOTI'OIr'paHHUKOB

3anauu o reme "Tena u
MIOBEPXHOCTHU BpaleHus"

3agayu 1o teme "Tena u
MOBEPXHOCTHU BpauieHus"

KontposbHas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

O6beém mumuHapa. Teopema 06
00BEME MPSAMOTO IIIIUHIPA

Brraucnenue o06EMOB Te €
TIOMOILBIO OIIPEAEITEHHOTO
unaTerpana. O0bpEM KoHyca

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e
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bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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ITmomany OOKOBOM U ITOJIHOK

bu6mmorexa [JOK

74 HOBEPXHOCTH KOHYCa https://m.edsoo.ru/f465d10e
CrepeoMmeTpuiecKkue 3a1auu, bubmuorexa [JOK
75 CBSI3aHHBIE C BBIYHCIIEHUEM 00HEMOB https://m.edsoo.ru/f465d10e
LUAJTUHAPA, KOHYCa
[IpuknanHeie 3a1a4u 10 TEME bubnnorexa [JOK
76 "OOBEMBI ¥ TUTONIAIA TTOBEPXHOCTEH https://m.edsoo.ru/f465d10e
Ten"
OO0BéM 11apa U MapoBOro CEKTOpa. bubnmorexa [JOK
Teopema 06 00bEMe mrapa. [Tnomans https://m.edsoo.ru/f465d10e
77 cdepsl. CTepeomeTpruyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BEMOB
nrapa, apoBOro CerTMEHTa U
IapOBOIr0 CEKTOpa
[IpuknanHeie 3a1a4u 10 TEME bubnnorexa [IOK
"O0BEMBI TEN", CBI3aHHEIE C https://m.edso00.ru/f465d10e
78 00BEMOM 11apa U IJIOMIAIBI0 CPEPHI.
CooTHoIIEeHUS MEXTy IUTOIAISIMHI
MOBEPXHOCTEN 1 00bEMaMu
MOAOOHBIX TEJ
[TonoOHBIE TENIa B IPOCTPAHCTBE. bubnnorexa [IOK
N3menenue o0bEMa npu mo100uu. https://m.edsoo.ru/f465d10e
79 CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYUCIECHUEM 00BEMOB
TeJ U IUIOIIAIeH TIOBEPXHOCTEN
Kontponbnas padota "Ilnomann bu6mmoreka [JOK
80 MOBEPXHOCTU M 00BEMBI KPYTIIBIX https://m.edsoo.ru/f465d10e

n

TCJI
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81

82

83

84

85

86

87

JIBHKEHUS TPOCTPAHCTBA.
OtoOpakenusi. J|BrxeHust u
paBeHcTBO (puryp. O61mue cBoiicTa
IBIDKCHUU

Buael n1BukeHMI: IapauieIbHbIN
MIEPEHOC, IIEHTpAJIbHAsi CHMMETPHUS,
3€pKaJibHAasi CHMMETPHS, TIOBOPOT
BOKPYT IPSIMOU

[IpeobpazoBanus nomoous. [Ipsmas
u cdepa Ditnepa

I'eomerpuueckue 3agaun Ha
NPUMEHEHUE ABUKEHUS

Kontponbnas padota "Bektops! B
MpOCTpaHCTBE"

Ob6o6maromee nosropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—11 kimaccos,
cUCTEMAaTH3allis 3HAaHHUHN:
"[TapanneabHOCTb NPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

Ob6o6maromee nmosropenue 11
MOHATUN U METOJOB Kypca
reomerpun 10-11 kimaccos,
cucTtemMaTusanus 3HaHui: "BekTopbl
B IIpOCTpaHcTBe"

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmorexa [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [{OK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

Bbu6morexa [JOK
https://m.edsoo.ru/f465d10e

bubmnoreka [HOK
https://m.edsoo.ru/f465d10e
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88

89

90

91

92

O6o6matomee moBTopenwue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTH3alus 3HaHU: "BeKkTopbl
B IIpocTpaHcTee”

O6o6matomee moBTopenwue 11
MOHATUH U METOJIOB Kypca
reomerpun 1011 xmaccos,
cucTeMaTu3anys 3Hanuii: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 xnaccos,
cucteMaruzanus 3Hanuii: "O0bem
MHOTOTpaHHHUKA"

Ob6o06maromiee nosropenue 11
MOHATHI U METOJO0B Kypca
reometpun 10—11 kimaccos,
cucreMartu3anus 3Hanuit: "Ilnomanu
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX

n

TCJI

Ob6o6maroee nosropenue 11
MOHATHI U METOJ0B Kypca
reometpun 10-11 kimaccos,
cucteMartu3anus 3Hanui: "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTJIBIX

n

TCII

bu6mmorexa [JOK
https://m.edso0.ru/f465d10e

bu6nmoreka [JOK
https://m.edso0.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
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bu6mmorexa [JOK

93 WrtoroBas KOHTpONbHAs paboTa https://m.edso0.ru/f465d10e
bu6mmoreka [JOK

94 Hrorosas KOHTpONbHAs paboTa https://m.edsoo.ru/f465d10e
cucTeMaTH3alys 3HaHUM S '
Hctopust pa3BuTHs CTEpEOMETPUU bubmmorexa [JOK

96 KAaK HayKH U €€ poJib B PA3BUTHH https://m.edsoo.ru/f465d10e
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M
Wcropus pa3BuTHs cTEpEOMETPUH bubmmorexa [IOK

97 KaK HayKH{ U €€ poJib B Pa3BUTHHU https://m.edsoo.ru/f465d10e
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH
Wcropus pa3BuTHs cTEpEOMETPUH bubmmorexa [IOK

98 KaK HayKH{ U €€ poJib B Pa3BUTHHU https://m.edsoo.ru/f465d10e
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH
Wcropus pa3BuTHs CTEpEOMETPUH bubmmorexa [IOK

99 KaK HayKHU U €€ pojib B Pa3BUTUU https://m.edsoo.ru/f465d10e
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH
Hcropus pasBuTHA CTEPEOMETPUH bubnuoreka [IOK

100 KAaK HayKU U €€ poJib B PA3BUTUH https://m.edsoo.ru/f465d10e

COBPEMECHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI


https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
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HcTopust pa3BUTHS CTEpEOMETPUN bubmuorexa [{OK

101 KAaK HayKU U €€ poJib B PA3BUTUH 1 https://m.edsoo.ru/f465d10e
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHA CTEPEOMETPUH bubnuoreka [IOK

102 KaK HayKH U €€ poJib B Pa3BUTUU 1 https://m.edso0.ru/f465d10e

COBPCMCHHBIX MHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 8 0


https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

MaremaTuka: aredpa u Hayajla MaTeMaTHYeCKoro aHanusa, M34 reometpus.

I'eometpusi. 10—11 kiaccesl : yueb. nis 061eo0paso- BaT. OpraHu3aiui :

6a30BbIii U yriryoi. ypoBHu / [JI. C. AtanacsH u ap.]. — 8-e uzj., nepepad. u

nor. — M. : IIpocBelieHue

METOAUYECKUE MATEPHUAJIbI J1JIs1 YUUTEJIA
I'eometpus. [Toypounsie pazpadotku. 10—11 xmaccer yued. mocobue asis
obmeo6pazosar. opranuzanuii / C. M. CaaksH, B. @. byty3oB. — M. :

[Ipocsemenune, 2017. — 2-e uza., nepepad. — 232 c. : wi. (MI'Y — mikouie)

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
1. http://fipi.ru/ (caiit DUITN)

2. http://school-collection.edu.ru/

3. https://resh.edu.ru

4. https://ps.1sept.ru/ (caiit razetsl «IlepBoe ceHTAOPS»)

5. http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/
https://ps.1sept.ru/
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