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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe  NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU J10KA3aATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpush» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
M3YYEHUU T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca TI'€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHUpPOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBAaTh M H3y4aThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKH TPU
IIPOBEJICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHSATh, MPOBOAUTH J0KAa3aTelIbHBIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB  IpHU



000CHOBaHUY MAaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUS Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJbHBIX CHUTYallMid, UCCJIENOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmble W TUIOCKOCTH B MOPOCTPAHCTBE,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM Yy4eOHOro Kypca, a
dbopMHUpoBaHUE  JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHUSAM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOol paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYCCKUMH TTOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIHLHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu 00OydeHHs,  MOCTPOCHUS
VWHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 poecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 4gaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUIEIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajiesibHON MPOEKUUU. YTIJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieabHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IUIOCKOCTH,  MNpOoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHbIM U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — MApajUleenune]] HW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHApP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPaMHUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsl U e€¢ JacTel.
[Tonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucteMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHHs B IPOCTPAHCTBE

JBwkenus mnpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBMXEHUN: TapauiebHBIM MEPEeHocC,
LCHTpaJbHAsT CUMMETpPHS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpakJaHCKOro oOiiecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOrO Hapoja, cpopMUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HUI, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur u pealn30BbIBATH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSIHUS
COITMATbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00AIbHOTO XapaKkTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM Ui pelmieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXJy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JIeNIaTh BBIBOABI C HCIMOJIB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4e€ToOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MIPE/IMOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI PEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMM - OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IHACBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOU CYXKICHUA C CYXKIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 33a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Npe3eHTALUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, ApryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pedieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS pPe3ysIbTaToOB AESTENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BAaTh MPEUMYILIECTBA KOMAHAHOW W UHAWBUIYATbHON
paboThl mMpU pelleHHH Y4eOHbIX 3aJad, OPUHUMATh 1€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunena, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATh M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUM U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YYCHHbIC MOHSATUSA B
npoluecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynnpoBaHHOU
npo6sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM TE€OMETPUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3a/ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM N€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IIHJIHHIPUICCKOM,
KOHHUYECKOW U CEepUyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3AHHBIMH C TE€JaMU BPALCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHUS TEJ BPAICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHALMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOI00HBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJCTaBICHHYIO0 Ha
yepTexkax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUW OT TOYKU JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TEJl BpaIlleHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LUIMHIpa
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUYECHHS KOHYca (TapajliesibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKACHMUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl IJSl PEUICHUS CTEPEOMETPUUCCKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELIEHUS, €CIH YCIOBHUSA
PUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHWA HA  NPAKTUKE:  CpPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudpossbie)
Kontpoabusbie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBeneHue B ctepeoMeTpuio 23 2 http://schoolcollection.edu.ru
B3anMHoe pacnonoxxeHue npsmbIx B
2 P P 6 1 http://schoolcollection.edu.ru
MIPOCTPAHCTBE
[TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B
3 P P 8 1 http://schoolcollection.edu.ru
MIPOCTPAHCTBE
[lepneHUKYISIPHOCTD MIPSMBIX U
4 PHICHA Vy P p 25 http://schoolcollection.edu.ru
MIJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1 http://schoolcollection.edu.ru
MHororpanHuku 7 1 http://schoolcollection.edu.ru
Bexkrtops! B mpocTpaHcTBE 12 http://schoolcollection.edu.ru
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
8 P - . 5 2 http://schoolcollection.edu.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoasnbsie IIpakrnyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl

1 AHanuThueckas reoMeTpust 15 2 http://schoolcollection.edu.ru
IToBTOpenue, 00001IEHNE U

2 P B . 15 1 http://schoolcollection.edu.ru
CUCTEeMaTH3alMsl 3HAaHHHA

3 O0bEM MHOTOTpaHHUKA 17 1 http://schoolcollection.edu.ru

4 Tena BpameHus 24 1 http://schoolcollection.edu.ru
[Tnomany noBepXHOCTU U OOBEMBI

5 Hal P 9 1 http://schoolcollection.edu.ru
KPYTJIBIX TEJ

6 JBrxenus 5 1 http://schoolcollection.edu.ru
IToBTOpenue, 00001IEHNE U

7 p Hl . 17 2 http://schoolcollection.edu.ru
CUCTEeMAaTH3aIHsl 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne

n/
n

Tema ypoka

OcHOBHbIE
npaBuIia
M300pakeHHs Ha
pHUCYHKE
MJIOCKOCTH,
napauieIbHbIX
IPSIMBIX
(oTpe3koB),
CepeInHbI
OTpe3Ka

TToasarus
CTEpEeOMETPHU:
TOUKa, Mpsmas,
IIJIOCKOCTb,
MIPOCTPAHCTBO.
OcCHOBHEBIC
paBUIIa
M300paKEeHHS Ha
pHUCYHKE
IIJIOCKOCTH,
napauieTbHbIX
MPSIMBIX

KoaudecTBO 9acoB

Bce
ro

KonTpoanb
Hble
padoThI

IpakTnue
CKHe
padoThI

Jara
HU3yYeH
us

yeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE PeCYPChI

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/

http://metodisty.ru/m/files/view/prezentaciva dlya sozdaniya motiva

cii k teme -izobrazhenie prostanstvennyh figur na ploskosti




(oTpeskoB),
CepEearHBI
oTpe3Ka

[NousTus:
MePECEKAOIIHNEC
s TIJIOCKOCTH,
MEePECEKAIOIINEC
S IpsAMasd u
INIOCKOCTE;
MOJIYITPOCTPAHCT
BO

https://resh.edu.ru/subject/lesson/4756/

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

CrapTtoBast
KOHTPOJbHAsA
pabora

MHororpanHuk
U, U300pakxeHue
MPOCTEUIINX
POCTPAHCTBEHH
BIX UTYD,
HECYIIIECTBYIOII]
X 00BEKTOB

CKP 1

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpaHHuk
U, N300pakeHne
MPOCTEUIIINX
IIPOCTPAHCTBEHH
BIX QUTYD,
HECYILECTBYIOII]
X 00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

AKCHUOMBI

http://geometry2006.narod.ru/Lessons/10-11/1.pptx




CTEPEOMETPUH H
nepBbIe
CIICZICTBUSA U3
HUX

10

AKCHOMBEI
CTEPEOMETPUHU U
IEPBLIE
CIICJICTBHS U3
HUX

AKCHOMBEI
CTEPEOMETPUHU U
nepBbIC
CIICJICTBHS U3
Hux. Croco0sl
3aJIaHus
MPSIMBIX U
MJIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHus
MPSIMBIX |
IUIOCKOCTEH

N3obpaxenue
CEYEHUN
nupamMubl, Kyda
Y TIPU3MBI,
KOTOpBIE
HPOXOJIAT Yepes
ux péopa.
N3obpakenue

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi na postroenie sechenii mn
ogogrannikov




nepeceyeHus
MOJIYYeHHBIX
IUIOCKOCTEHA.
PackpamuBanue
MOCTPOEHHBIX
CceueHH I
pa3HbIMU
[IBEeTaMH

11

12

N3o06paxkenue
CEYEeHU I
MUpPaMUJIbL, KyOa
U TIPU3MBI,
KOTOpbIE
IPOXOJAT Yepes3
ux péopa.
N3o6paxkenue
nepecedeHmst
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYCHUN
pa3HbIMH
1[BETaMU

N3obpakenue
CEYCHUN
nupamMubl, Kyda
¥ TIPU3MBI,
KOTOpEbIE

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/

\




13

MIPOXOJAT uepe3
ux péopa.
Nzobpaxenue
MepeCeUCHUs
MOJIYYeHHBIX
MJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEUYCHUI
pa3HbIMH
[IBETaMHU

H3obpaxenue
CEUYCHUI
MUPaMUJIBL, KyOa
U TIPU3MBI,
KOTOpbIE
MIPOXOJIST uepe3
ux péopa.
N3o6paxkenue
MepeCeUCHUs
MOJTy4YEHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHUI
pa3HBIMH
[IBETaMH

https://resh.edu.ru/subject/lesson/4912/

14

Merton cnenos
JUISL TIOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx




CeueHn!

15

16

Merton ciaenoB
JUIS1 TIOCTPOEHUS
CEUCHHI.
CpolicTBa
nepeceuyeHu i
HpSIMBIX 158
IUIOCKOCTE

Mertop cnenoB
JUIS1 IOCTPOEHUS
CEUYCHHH.
CBolicTBa
MepeCceUYCHU
MPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

17

[TocTpoenue
CEUYEHUIl B
nupamujie, Kyoe
0 TPEM TOUKaAM
Ha péOpax.
Coznanue
BBIHOCHBIX
yepTekKen U
3aMKch 1IaroB
MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

ITocTpoenue
CEe4YCHU! B
nupamuse, Kkyoe
10 TPEM TOYKAM

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx




Ha péOpax.
Coznanue
BBIHOCHBIX
YepTEekKEN U
3aluCh I1aroB
MOCTPOCHUS

19

20

[TocTpoenue
CEYEHUIl B
nupamue, Kyoe
0 TPEM TOUKaAM
Ha péOpax.
Co3nanue
BBIHOCHBIX
yepTexKen u
3aIuCh I1aroB
IIOCTPOCHUS

ITocTpoenue
CEeYCHU! B
nupamuse, Kyoe
0 TPEM TOUKaAM
Ha pEOpax.
Coznanue
BBIHOCHBIX
YepTexKEn U
3aMKch 1IaroB
IIOCTPOEHHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

21

[ToBTOpEeHUE
IUTAHUMETPHUH:
Teopema o




22

23

24

IPOIOPIIMOHAIH
HBIX OTpEe3Kax.
ITogobue
TPEYroJbHHUKOB

IToBTOpEHME
IJIAHUMETPUH:
Teopema
Menenasi.
Pacuetsi B
CEUYCHUSX Ha
BBIHOCHBIX
YepTexKax.
Uctopus
pa3BUTHSA
MJIAHUMETPHUH U
CTEpPEOMETPUU

KonTponbHas
pabota
"AKCHOMBI
CTEepEOMETPUH.
Ceuenus"

Bzaumnoe
pacrnoioxKeHue
MpsIMBIX B
MIPOCTPAHCTBE.
CxpemmBaronm
ecsl TIpsIMBIE.
[Ipu3naku
CKPELIMBAIOIINX

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx




25

Csl IPSIMBIX.
[TapamiensHbie
HpsSIMEIE B
IIPOCTPAHCTBE

Teopema o
CYIIECTBOBaHUHU
u
CIMHCTBCHHOCTH
IPSAMO
napasuieIbHON
JTAaHHOU MPSIMO1A,
MIPOXOISIICH
yepe3 TOUKy
MPOCTPaHCTBA U
HE JIe)KaIeH Ha
JTAHHOM TIIPSIMOM.
Jlemma o
MepeCeUCHUH
napauieIbHbIX
MPSIMBIX
IJIOCKOCTBIO

26

[TapamiensHOCT
b TpeX MPSMBIX.
Teopema o Tpéx
napauIeIbHbIX
IPSIMBIX.
Teopema o
CKPEILMBAIOIINX
CA IPAMBIX




27

28

29

[TapannensHoe
IIPOEKTUPOBAHU
e. OcHOBHbIE
CBOMCTBA
[apajuIeIbHOTO
POEKTUPOBAHU
1. U3oOpakeHue
pa3HbIX GUTyp B
napauIeIbHOU
MPOEKIUU
LlenTpanbHas
MPOEKIUsA. YTOI
c
COHAIPaBJICHHbI
MU CTOPOHaMHU.
VYron mexny
MPSIMBIMU

3amaun Ha
JIOKa3aTeJIbCTBO
51
HCCIICAOBaHNE,
CBSI3aHHBIE C
pacroyioKeHueM
MPSIMBIX B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i ploskostju

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya p

ryamymi 2013 01 20

http://metodisty.ru/m/files/view/rasstoyanie mezhdu skrechivajuchi

misya pryamymi

30

TlonsTus:
napauieIbHOCTh
pSAMON 1
INIOCKOCTH B

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx




IIPOCTPAHCTBE.
[Ipu3nak
[apauIeIbHOCTU
IpsIMOH U
IJIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
pSAMON 1
IJIOCKOCTH

31

32

33

I'eomerpuueckun
€ 3a7]auu Ha
BBIUKCJICHHUE U
JI0Ka3aTeNbCTRO,
CBSI3aHHBIE C
napajuieIbHOCTh
10 TIPSAMBIX U
TIJIOCKOCTEN B
MPOCTPAHCTBE

ITocTpoenue
Ce4yeHus,
IIPOXOJISIIETO
yepes3 JaHHYH0
psIMyIO Ha
yepTexe n
[apajIeJIbHOTO
JIPYrou MpsIMOM.
Pacuér
OTHOLLEHUN

[TapamnensHas

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

http://geometry2006.narod.ru/Lessons/10-11/13.pptx




MIPOCKITHS,
MIPUMEHEHUE
JUISL IOCTPOCHUS
ceueHuii kyda u
napajuienenune
na. CeoiicTBa
napauieseune
J1a ¥ TIPU3MBI

34

35

[TapamiensHbie
IUIOCKOCTH.
IIpuznaku
napasuiebHOCTH
ABYX
IUIOCKOCTEH
Teopema o
napajuieIbHOCTH
n
€IMHCTBEHHOCTHU
IJIOCKOCTH,
MPOXOISIIEH
yepes TOUKY, HE
MIPUHAJIEKALLY
1O JJaHHOM
IUIOCKOCTH 1
CIICICTBHS U3
Hee

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

36

CaoiicTBa
napauieIbHbIX
IJIOCKOCTEHN: O




napauieIbHOCTH
MPSIMBIX
MepeCceUCHUs
npu
MepPECCUCHUH
ABYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTbeit

37

38

39

CaoiicTBa
napajieabHbIX
IIOCKOCTEMH: 00
OTpe3Kax
napajieIbHbIX
MIPSIMBIX,
3aKJII0YEHHBIX
MEXIY
napauieIbHbIMU
INIOCKOCTSIMH; O
IepECEUYCHU U
IPSIMOM C IByMs
napajuieIbHbIMU
IJIOCKOCTSIMU

KoHTtponbHas
pabota
«[TapannensHoc
Tb B
IIPOCTPAHCTBE)

IToBTOpeHwue:

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx




TeopemMa
[Mugaropa na
IUIOCKOCTH,
TPUTOHOMETPUS
HpAMOYTOJIBHOT
0 TpeYroJIbHUKA

40

CaoticTBa Kyba
n
IPSMOYTOJIBHOT
0
napaieleuie
na

41

Breraucnenne
JUTUH OTPE3KOB B
KyOe u
MPSMOYTOJIBHOM
NapasuiesenuIe
e

42

[Iepnenqukymsp
HOCTb IIPSIMOM H
IIJIOCKOCTH.
[Ipu3Hak
NEPIEHIUKYIIAP
HOCTH IIPSIMOU U
IUIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

[Iepnienqukymsp
HOCTb IIPSIMOM U
IIJIOCKOCTH.
[Ipusnax

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx




44

45

46

47

NEPIEHIUKYIIAP
HOCTH IIPSIMOU U
IUIOCKOCTH

Teopema o
CyILIECTBOBAaHUU
u
€JIMHCTBEHHOCTHU
IIPSIMOH,
MPOXOISIIEH
4yepe3 TOUKY
MIPOCTPAHCTBA U
NEepPHEHIUKYIISP
HOM K
IJIOCKOCTH
ILnockocTu n
NEePHEHIUKYIISIP
HbIE UM MpPSMbIE
B
MHOTOIpaHHHUKA
X

[TimockocTtu n
NEPIEHIUKYIIAP
HBIE UM IIPSIMbIE
B
MHOTOTpaHHHUKA
X
[Iepnienqukymsp
Y HaKJIOHHAs.
ITocTpoenue

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

http://geometry2006.narod.ru/Lessons/10-11/18.pptx




MEePICHIUKYIIAP
a U3 TOYKU Ha
PSIMYIO

48

49

50

51

[lepnenaukymsp
Y HaKJIOHHAs.
IToctpoeHnue
HepIEHAUKYIISP
a U3 TOYKU Ha
PSIMYIO
Teopema o Tpéx
HEepHEHIUKYIISP
ax (mpsimast 1
oOpatHast)

Teopema o Tpéx
HEepHEHAUKYIISP
ax (mpsimast u
oOpatHast)

VYron mexny
CKpPELIMBAIOIIUM
UCSI IPSIMBIMU

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

https://resh.edu.ru/subject/lesson/6127/conspect/221518/

https://resh.edu.ru/subject/lesson/6133/conspect/272667/

52

TTonck
NEePHEHIUKYIISIP
HBIX MPSMBIX C
ITOMOIIILIO
NepPHEHIUKYIISIP
HBIX IJIOCKOCTEH

53

OproroHansHOE
IIPOEKTHPOBAHU
e

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx




54

IToctpoenue
ceueHuii Kyoa,
IIPU3MBI,
IIPaBUIILHOMN
HUPAMHU/JIBI C
MIOMOILIBIO
OPTOTrOHAJILHOU
IPOEKLUU

http://metodisty.ru/m/files/view/postroenie sechenii mnogogranniko
Vv

55

56

[TocTpoenue
ceueHwuit Kyoa,
IIPU3MBI,
IIPaBWJIBHON
IIUPAMHUJIBI C
IIOMOUIbIO
OpPTOrOHAJILHON
POEKLINU
Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
MJIOCKOCTH.
ITnockoctn
CUMMETpHUH B
MHOTOTpaHHHKA
X

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

57

ITpuznax
NEePIEeHIUKYIIAP
HOCTH MPSIMOU 1
IJIOCKOCTH Kak
CIIEJICTBUE

https://resh.edu.ru/subject/lesson/4757/conspect/20565/




CUMMETpUHU

58

[IpaBunbHbIE
MHOT'OTPaHHUKH.
Pacuér
pacCTOSHUM OT
TOYKH 10
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

59

60

[IpaBunbHbIE
MHOT'OTPaHHUKH.
Pacuér
pPacCTOSIHUM OT
TOYKH JI0
IJIOCKOCTH

CrniocoOsr
OIyCTUTH
NEePHEHIUKYIISIP
bl CHMMETpHS,
CIIBUT TOYKH T10
napasuieIbHON
IPSAMOi

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

61

Casur 1o
HemapauieIbHO
1 IpsMoi,
U3MEHEHUE
paccTosHu

62

KonTtponbsnas
paborta
"B3anMHoe
pacrnosioxxeHue




63

MIPSIMBIX U
IUIOCKOCTEH B
npoctpaHcTae”
[ToBTOpEHME:
YTOJI MEXITY
MPSIMBIMH Ha
IUIOCKOCTH,
TPUTOHOMETPHUSL
B HpOI/ISBOJII)HOM
TPEYrOJIbHUKE,
Teopema
KOCHUHYCOB

64

[ToBTOpeHwue:
YTOJI MEXIY
CKpEIIUBAOIIIM
UCs MPSAMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckun
€ METOJIbI
BBIYHMCIICHUS
yriia Mexay
PSIMBIMU B
MHOTOIpaHHHUKA
X

JByrpaHHbIi
yroi. CBOHCTBO

JIMHENHBIX
YIJIOB
JIBYTPaHHOI'O

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx




67

68

69

yriia
[Iepnienqukyssp
HBIE MIOCKOCTH.
CaoiicTBa
B3aMMHO
MEPIICHINKYIISIP
HBIX [UIOCKOCTEH
ITpuznax
NEepPHEHIUKYIISIP
HOCTH
IUIOCKOCTEH;
TeopemMa o
IPSAMO
MepECCUCHUS
ABYX
TJIOCKOCTEN
NEePHEHIUKYIISIP
HBIX TPEThEU
TJIOCKOCTH

[IpssMoyTONBHBI
17}
napajuieneune
1i; KyO;
U3MEPEHUS,
CBOMCTBa
MPSIMOYTOJIBHOT
0
napajuienenune

na

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

https://resh.edu.ru/subject/lesson/4748/conspect/




70

Teopema o
JMaroHanu
MPSIMOYTOJIBHOT
0
napajuienenune
J1a ¥ CIIEJICTBUE
13 HeE

71

72

Crepeomerpuue
CKHUE H
IMPUKJIAAHBIC
3a7a4d,
CBSI3aHHBIE CO
B3aUMHBIM
pacnoIoKeHHEM
IMPAMBIX U
IUIOCKOCTHU

IToBTOpEHUE:
CKPELIUBAIOIINE
s IIpsIMBIE,
napajuleIIbHbIE
IIJIOCKOCTH B
CTaHJApPTHBIX
MHOTI'OrpaHHHUKa
X

73

[Tapa
IapajuIeIbHbIX
IUIOCKOCTEH Ha
CKPEIINBAOIINX
sl IPSIMBIX,




paccTostHue
MEXIY
CKPELIMBAIOIINM
UCS MIPSIMBIMU B
MPOCTHIX
CUTyaIUsAX

74

Paccrosnue ot
TOYKH J0
IUIOCKOCTH,
paccrosiHue oT
NpsSIMOM 110
IIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

75

76

Brruucnenue
paccTosaHui
MEXIY
CKPEIINBAIOIINM
UCS TIPSIMBIMU C
MIOMOILIBIO
NEPIIEHIUKYIIAP
HOM TUIOCKOCTH
Tpé€xrpanHslii
yrod,
HEPABEHCTBA
JUIS
TPEXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI
KOCHHYCOB U

http://geometry2006.narod.ru/Lessons/10-11/20f.pptx




77

78

79

80

CHHYCOB JIJIst
TPEXTPAHHOTO
yria

DJIEMEHTBI
chepuueckon
T€OMETPHUH:
I'e0JIC3NYCCKUE
JIMHUH Ha 3eMIIe

KonTponbHas
pabota "Yrisl 1
paccrosHus"

CucreMaruzanu
s SHAHUM
"MHoOrorpaHHuk
U €T0
SJIEMEHTHI"

[Inpamua.
Buaer nupamun.
IIpaBunbHas
nupaMua

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

81

82

[Ipu3ma.
IIpsamas u
HAaKJIOHHAs
IIPU3MBL.
[IpaBunbpHas
pu3Ma
[Ipssmont
napajuiesenune
a,




PSIMOYTOJIBHBIN
napaJesenurne
1, KyO

83

Brinykiibie

MHOI'OI'paHHUKH.

Teopema
Ditnepa

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

84

Beinyxibie

MHOTI'OT'paHHUKH.

Teopema
Diinepa.
IIpaBunbHbIE U
IIOJIYIIPABUJIbHBI
e
MHOT'OI'PAaHHUKH

85

86

87

KoHnTponbnas
paborta
"MHoOrorpaHHuK

I/I"

Tlonstne
BEKTOpa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE
Cymma
BEKTOPOB

http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

88

Pa3Hocts
BEKTOPOB

89

IIpaBuno
napasuiesienurne

https://resh.edu.ru/subject/lesson/6404/conspect/132054/




a

90

YMHOXKEHNE
BEKTOpa Ha
YHCJI0

91

92

Paznoxenue
BEKTOpa 1O
6azucy Tpéx
BEKTOPOB, HE
JIe)KaIUuX B
OJHOMU
IJIOCKOCTH
CkansipHoe
MIPOU3BEJICHUE

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

93

Breraucnenne
yIJIa MEXIY
BEKTOpaMU B
MPOCTPAHCTBE

94

95

96

[Ipocreiimume
3a/1a44 C
BEKTOpaMH

[Ipocreiimme
3a/1a4M ¢
BEKTOpaMHU
IIpocreiimue
3a/1a41 ¢
BEKTOPAMH

https://resh.edu.ru/subject/lesson/4758/main/21652/

https://resh.edu.ru/subject/lesson/4758/main/21652/

97

IIpocreiimme
3a/1a4yu ¢




BCKTOpaMu

O06o0061IEHNE U

98 cucTeMaTu3alus 1
3HaHMHI
O6o0mmeHue u
99 CHCTEeMaTH3aIUs 1
3HAHUU
Hroropas
100  KOHTpoOJbHAS 1
pabora
Hrorosas
101 = koHTpoJIbHAsS 1
pabora
O06o0061IEHNE U
102 | cucremarusanus 1
3HAHUI
OBIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOTPAMME




11 KJIACC

Ne KonuyectBo yacos Jara
JJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeJIbHbIE
n/  Tema ypoka Becer  Kontpoannbl  Ilpakrudeckm  M3y4YeHH pecypebr
Il 0 e padoThbI e padoThbl A
[ToBTOpEHME TEMBI https://www.yaklass.ru/p/geometria/11-
"KoopANHATHI klass/priamougolnaia-sistema-koordinat-v-prostranstve-
1 BEKTOpPA Ha 1 metod-kqordlnat.-10.439/abst§:|ssa-ord|.nata-|—appllkata—
tochki-prosteishie-zadachi-v-koordinatakh-9263
IJIOCKOCTHU U B
npoctpaHcTae”
[IoBTOpEHHE TeMBI https://www.yaklass.ru/p/geometria/11-
e klass/priamougolnaia-sistema-koordinat-v-prostranstve-
KaJIsipHOE ) -
2 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
[POU3BCNICHNC skaliarnoe-proizvedenie-9283
BEKTOPOB"
T[TOBTOpEHHE TeMbI https://www.yaklass.ru/p/geometria/11-
"B klass/priamougolnaia-sistema-koordinat-v-prostranstve-
BIYMCIICHUE YIJIa ) -
3 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
MEKIY BCKTOpaMH skaliarnoe-proizvedenie-9283
B IIpocTpaHcTBe"
Bxognas
4 KOHTpPOJIbHAS 1 BKP 1
pabora
IToBTOpEHME TEMBI
"VpaBHeHue
P . https://resh.edu.ru/subject/lesson/6404/start/132055/
5 IPSIMOH, 1
MPOXOIAIIEH uepes
JIBE€ TOYKH"
6 YpaBHeHuE | https://resh.edu.ru/subject/lesson/6404/start/132055/

IIJIOCKOCTH,




10

11

12

HOpMaJlb,
ypaBHEHHE
IUIOCKOCTH B
OTpe3Kax

BekropHoe
MIPOU3BEICHNE

JInHelHbIe
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBaAHU
e

JInHelHbIe
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBaAHU
e

AHanutnyeckue
METO/Ibl pacuéra
yriia Mexay
PSIMBIMU B
MHOTOIPAaHHHUKAX

AHanuTHyeckue
METO/Ibl pacuéra
yriia Mexay
IJIOCKOCTSIMHU B
MHOTOIPAaHHHUKAX
dopmyna
PacCTOSIHUS OT
TOYKH JI0

https://resh.edu.ru/subject/lesson/6404/start/132055/

https://resh.edu.ru/subject/lesson/6404/start/132055/




MJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue
pacCTOSHUM OT
TOYKH JI0
MIJIOCKOCTH B KyOe

https://ege-ok.ru/2012/03/02/rasstoyanie-ot-tochki-do-

ploskosti-metod-koordinat-zadanie-14

14

15

16

Haxoxnenue
pPacCTOSIHUM OT
TOYKH J10
IUIOCKOCTH B
IIPaBWJIBHOMN
nupamue
KonTtponbnas
pabora
"AHanuTu4ecKas
reoMerpus”

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/apTHbBIE
MHOTOTPaHHUKHU

https://resh.edu.ru/subject/lesson/4912/conspect/

17

Ceuenns
MHOTOTPaHHHUKOB:
METO/I CJIEOB

https://resh.edu.ru/subject/lesson/4912/conspect/

18

CeueHus
MHOTOTPaHHHUKOB:
CTaH/IapTHBIC
IUIOCKOCTH,
nepecedeHust
NPSIMBIX U




IUIOCKOCTEH

19

[TapamiensHbie
npsMble U
IUIOCKOCTH:
napaelibHble
CeUeHMsI

https://resh.edu.ru/subject/lesson/6065/

20

[TapamiensHbie
psIMbIE U
IJIOCKOCTH: PAcUET
OTHOIICHUH

21

22

[TapamiensHbie
IPSIMBIE U
IIJIOCKOCTH: YIJIBI
MEXIY
CKpELIUBAIOIIMMUC
A MIPSIMBIMU
[IepnieHaUKyISpHBI
€ IIPSIMBIC U
IIJIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHANKYJIAPHBI
X IUIOCKOCTEH U
IPSIMBIX,
CUMMETpUN
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441 /opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048

23

[eprienaAuKyISApHBI
€ MpsIMbIE U
IUIOCKOCTH:
TEOpeMa O Tpex

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-prostranstve-

metod-koordinat-10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283




24

25

26

NEPIICHUKYJIIIpax
[IepnieHAUKYIApHBI
€ IpsAMBIE U
IUIOCKOCTH:
BBIUNCJICHUS JUIMH
B MHOT'OTpaHHMKaX

IToBTOpeHue:
oI IN
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
ILIOIIAJICH,
COOOpaKeHUS
no1ooust

IToBTOpEHME:
IJI0IATN
MHOT'OYTOJIbHUKOB,
bopMyIbl ISt
TUIOIIAAEH,
COOOpaKeHHS
oa00ust

https://resh.edu.ru/subject/lesson/4724/

https://resh.edu.ru/subject/lesson/1484/main/

27

IToBTOpeHue:
TUTOTIAH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
TLIOIIAJICH,
COO0paKeHUs
noao0us

28

IInomanu ceueHunit
MHOTOTPaHHUKOB:

https://resh.edu.ru/subject/lesson/6018/




oI
MTOBEPXHOCTEM,
paspe3aHusi Ha
4acTH,
COOOpakeHU s
monoous

29

30

31

32

Inomanu ceuenunii
MHOTOTPaHHHUKOB:
IO TN
MTOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COOOpaKeHHS
nmonoous

Kontponbnas
pabora
"IloBTOpEHME:
MHOT'OTPaHHUKH,
CEUeHUs
MHOTOTPaHHHUKOB"

O06Bém Tena.
O6Bem
OPSMOYTOJIBHOTO
napaenenuneaa
3agaun 00
yJIBOGHHUHU Ky0a, 0
KBaJpaType Kyoa;
O TPUCEKLIUH yTia

https://resh.edu.ru/subject/lesson/5443/

http://geometry2006.narod.ru/Lessons/10-

11/11/13a.pptx

33

CrepeomeTrpuueck




ue 3a/1a4u,
CBA3AHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napaiesienumea

34

[Ipuknagneie
3a/1a4u, CBSI3aHHbIC
C BBEIYHCIICHHUEM
00BEMa
MPSIMOYTOJIBHOTO
napajuiejenumneaa

35

36

37

38

O0béM npsiMoit
IPU3MBI

Crepeomerpuueck
ue 3a7a4d,
CBSI3aHHBIE C
BBIYHMCIICHHIEM
00BEMOB MpsAMOiL
TIPU3MBI

[Ipukiagusie
3a/1a4M, CBA3aHHbIE
¢ 00BbEMOM IpsIMOH
MIPU3MBI

Brraucnenue
00BEMOB TeTI ¢
ITOMOIIILIO
OIPEIEIIEHHOTO
uHTerpana. OobpEm

http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx

https://resh.edu.ru/subject/lesson/5629/

https://resh.edu.ru/subject/lesson/4046/




39

40

41

42

43

HAaKJIOHHOH
MIPU3MBI

Brrancnenue
00BEMOB TeJI C
MTOMOIIILIO
OIPEICNIEHHOTO
uHTerpaa. OobéM
U PAMHU/TBI

®opmyna o0bEMa
OUPaMUJIBI.
OTtHomeHne
00bEMOB MUPAMHU/T
C 00LIMM yTIIOM

®opmyna o0bEMa
MAPaMU/IBI.
OTtHomieHue
00bEMOB MUPAMHU/T
¢ o0TUM yTIIOM

CrepeomMeTrpuueck
ue 3aJ1auy,
CBSI3aHHBIE C
o0BEMamMu
HAaKJIOHHOMN
TIPU3MBI

CrepeomMeTrpuueck
ue 3aJ1auy,
CBSI3aHHBIE C
o0BEMamMu
TUPaAMUJIBI

https://resh.edu.ru/subject/lesson/4046/conspect/232
06/

https://resh.edu.ru/subject/lesson/5629/conspect/




44

[Ipuknagneie
3aJIa4f 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

[Ipukiagueie
3a/1a4H 110 TEME
"O0BEMBI TCNT",
CBSI3aHHBIE C
00bEMOM
MUPAMU/IBI

46

[Ipumenenne
00BEMOB.
Brranciaenue
paccTostHUs 10
IJIOCKOCTH

47

Kontponbnas
pabora "O0bEM
MHOTOTpaHHHKa"

48

Hunusapuaeckast
MMOBEPXHOCTb,
obpazyromme
TWIMHAPUYECKON
MOBEPXHOCTHU

http://geometry2006.narod.ru/Lessons/10-
11/11/2 4 a.pptx

49

Humuaap. [psmon
KpYTroBOi1
LUIAHIP.

https://wika.tutoronline.ru/geometriya/class/11/osnov

nye-svedeniya-o-geometricheskoj-figure-czilindr




IImomrane
[IOBEPXHOCTH
LUIMHApA

50

51

52

53

Konunueckas
MOBEPXHOCTb,
obpazyromue
KOHUYECKOU
MOBEPXHOCTH.
Konyc
Ceuenue koHyca
IIJIOCKOCTBIO,
napasuieaIbHON
MJIOCKOCTH
OCHOBaHUS

Y ceu€HHBII KOHYC.

N3obpaxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

ITnomaas OOKOBOMH
MOBEPXHOCTH U
TTOJTHOM
MTOBEPXHOCTH
KOHycCa

https://resh.edu.ru/subject/lesson/4903/conspect/226
45/

https://resh.edu.ru/subject/lesson/4903/conspect/226
45/

https://resh.edu.ru/subject/lesson/4903/conspect/226
45/

https://resh.edu.ru/subject/lesson/4903/conspect/226
45/

54

ITnomanas OOKOBOH
MOBEPXHOCTH U
MTOJTHOM
MTOBEPXHOCTH
KOHYca




55

CrepeomMeTpuyecKk
ue 3aJlayu Ha
JI0OKa3aTeJIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM
CEYEeHU I
HWIMH]Ipa, KOHYyca

56

57

CrepeomeTrpuueck
ue 3a7jauu Ha
JI0Ka3aTeNbCTBO U
BBIUKCJICHHE,
MOCTPOCHUEM
CeYeHUI
HWIMH]IpA, KOHYyCca
IIpuxnanHeie
3a/1auu, CBSA3aHHbIE
C UWIMHAPOM

58

IIpuxknagHeie
3a7]a4M, CBA3aHHbBIC
C HWJIMHIPOM

59

60

Cdepa u map

Ilepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepsl
MIOCKOCTHIO. Bup
1 U300pakeHHe

https://resh.edu.ru/subject/lesson/4034/




61

62

63

nrapa
IIepeceuenue
chepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
chepnl
IJIOCKOCThIO. Bup
U n300pakeHue
nrapa

YpaBHenue chepsl.
[Tnomans chepsl u
e€ yacrei
Cummetpus cepsl
U 11apa

https://resh.edu.ru/subject/lesson/4034/conspect/227
90/

64

65

CrepeomMeTrpuueck
ue 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX
CEYeHU I
IUIOCKOCTBIO

CrepeomMeTrpuueck
ue 3a/1a4d Ha
JI0Ka3aTeabCTBO U
BBIYHMCJICHUE,
CBSI3aHHBIE CO
chepoit u mapom,




66

67

68

69

70

71

MOCTPOEHUEM HX
CEUYCHUN
IJIOCKOCTBIO

[Ipuknagneie
3aJIa4M, CBA3aHHbBIE
co cepoii u
mapom
[ToBTOpEHHE:
OKPY’KHOCTb Ha
IUIOCKOCTH,
BBIYMCIICHHS B
OKPY>KHOCTH,
CTaHJapTHbHIC
o 00us

Paznuunsie
KOMOMHAIINH TN
BpaIlleHUs U
MHOTOTPaHHUKOB

3agauu o TeMe
"Tena n
MOBEPXHOCTHU
BparnieHus"
3agauu mo TeMe
"Tena n
MOBEPXHOCTHU
BpauieHus"
KonTtponbnas
pabota "Tena u
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4910/




BpaieHus"

O0BéM TUIHHIIPA.

http://geometry2006.narod.ru/Lessons/10-

Teopema 06 11/11/14c.pptx
72 00BEME MPSMOTO
HWIMHIpA
Brruucnenue http://geometry2006.narod.ru/Lessons/10-
00BEMOB Te ¢ 11/11/16a.pptx
73 HOMOI_I_U:If)
ONpeIeIEHHOTO
unterpana. O0bEM
KOHYyca
[Tnomranu 60xoBOI http://geometry2006.narod.ru/Lessons/10-
74 U IIOJITHOU 11/11/18a.pptx
MIOBEPXHOCTHU
KOHYyca
CrepeomMeTrpuueck
ve 3a7a4H,
75 CBSI3aHHBIE C
BBIYUCIIEHUEM
00BEMOB
HUJIUHAPA, KOHYCa
ITpuknanneie http://geometry2006.narod.ru/Lessons/10-
3aJ1a4u 110 TEME 11/11/18a.pptx
76 "OO0BEMBI 1
TJTOIIA AN
noBepxHocTen Ten"
O06BéMm mapa u http://geometry2006.narod.ru/Lessons/10-
71 LIapPOBOr0 CEKTOPA. 11/11/17a.pptx

Teopema 06




78

00béMe mapa.
[Tnomane chepsl.
CrepeomeTrpuueck
ue 3a/1a4y,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa U
IaPOBOTO CEKTOpa

[Tpuknagueie
3a7a4M 110 TEME
"OO0BbEMBI TEI",
CBSI3aHHBIC C
00BEMOM 11apa u
TUTOMIAIBIO c(hephl.
CoOTHOIICHUS
MEXTY
TLJIOIIASIMHU
IIOBEPXHOCTEU U
00BEMaMu
MMOJOOHBIX TEll

http://geometry2006.narod.ru/Lessons/10-

11/11/17b.pptx

79

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
N3menenune
00BbEMa pu
OA00MH.
CrepeomeTrpuueck
ve 3a71a4H,




CBSI3aHHBIE C
BBIUKCIICHHCM
00BEMOB TEII U
ILIOIIACH

MMOBEPXHOCTEU

80

KonTponbhas
pabora "Ilnomanu
IIOBEPXHOCTU U
00BEMBI KPYTIIBIX

Tex"

81

JIBHOKECHUSA
MIPOCTPAHCTBA.
OrobpaxxeHus.
JBroxeHus u
paBeHCTBO (uryp.
O6mue cBoiicTBa
JIBIDKCHUN

https://resh.edu.ru/subject/lesson/6297/conspect/222
82/

82

83

Bunnl nBmkennii:
napasuiebHbIA
nepeHoc,
HEHTpaIbHas
CUMMETpHUS,
3epKajbHas
CUMMETpPHUS,
TIOBOPOT BOKPYT
IpPSAMOi
[IpeoOpazoBanus
nopo6us. [Ipsmas
u cepa Diinepa




84

85

86

87

I'eomeTpuyeckue
3a/1a4M Ha
MPUMEHEHHUE
JABHUXKXCHUSA

KonTponbhas
pabota "BekTophl
B IIpocTpaHcTBe"

Oo6ob61aroiee
noBtopenue 11
MOHATUHN U
METO/IOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMAaTHU3aLHs
3HaHMI:
"ITapannenbHOCTb
NPSIMBIX U
IIJIOCKOCTEN B
npocTpaHcTae”

O06o0maroree
noBTopenue 11
MOHATUH U
METOJI0B Kypca
reomerpun 1011
KJIacCOB,
CUCTeMaTU3aIus
3HaHUM: "BekTopsl
B IIpocTpaHcTBe"

88

Oo6ob61mmaroiee




noBtropenue 11
MOHSTUMN U
METOJI0B Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3anus
3HaHui: "BekTopbl
B NpocTpaHcTBe"

89

90

Ob6o06maromee
noBTopenue 11
TIOHATHHI U
METOJIOB Kypca
reomerpuu 10-11
KJIACCOB,
cHUCTEeMaTH3aIus
3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree
noBTopenue 11
MTOHSATUM U
METOJIOB Kypca
reomerpun 10—-11
KJIaCCOB,
CHUCTEMaTH3aITus
3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

91

O06o0maroree
noBtopenue 11
HOHATHUH U




METOJIOB Kypca
reomerpun 10-11
KJIaCcCOB,
CUCTEMAaTH3AIIH
3Hanuit: "[lnomanu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCII

92

Ob6o06maromee
noBTopenue 11
TIOHATHHI U
METOJIOB Kypca
reomerpuu 10-11
KJIACCOB,
cHUCTEeMaTH3aIus
3Hanuit: "[lnomanu
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX

Tex"

93

94

95

Urorosas
KOHTPOJIbHAS
paborta

Hrorosas
KOHTPOJIbHAS
pabota

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HaHUMN




96

Hcropust pa3BuTHs
CTEPEOMETPHUU KaK
HayKU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

97

98

Hcropus pazsurus
CTEPEOMETPUH KAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ poib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3Butns
CTEePEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX




100

WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJOTUI

101

102

Hcropus pazsurus
CTEPEOMETPUH KAK
HAyKU U €€ poilb B
pa3BUTUN
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pazsurus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO

102




I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomerpus 10-11 knacc. ba3oBelii u yriyonennsiit ypoBHu. Atanacsas JI.C,

byrty3oB B.®., Kagomues Cb. u np., —M: «IIpocsemenne» 2024.

METOAUYECKHUE MATEPHUA JIbl JJISI YUUTEJIA
IHoypounsbie mianbl. I'eomerpus. 10 kiaacc. K yueOnnky Atanacsina, Kopanesa,

N3partensctBO «Yuntens» 2017.
N3y4venune reomerpuu B 10-11 kinaccax. Caaksn C.M.— M: «IIpocBemieHue»

2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccuiickast anekTpoHHas 1mkosa https://resh.edu.ru/subject/17/10/

['eomeTpuuecknii mopran http://www.neive.by.ru/

3agauu o reoMeTpun: HHGOPMAITMOHHO-TIOMCKOBAs CHCTEMa
http://zadachi.mccme.ru/
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