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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsICTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK OO0ECIeYMBAET BO3MOXKHOCTb W3YYECHUS JUCIHILTUH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIHMKJIA.
[TockonbKy JOTHYECKOE MBILIICHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00 YHAIOITUIMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUN T€OMETPUUYECKUX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pelIeHNN 3a7]a4 €CTEeCTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3aj1ay.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOoJa€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl IPU U3yYEHUN
FeOMETPUH, KaK COCTaBJIAIONIEH mpeaMeTHol obnactu «Martematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0oJee rIyOOKMX r€eOMETPUUECKUX 3HAHUN U IEUCTBUM, ClIeHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEICTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATUIHOIO amnmapara 1o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHMS ~ BJAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUUECKHUE
MOJENH;

dbopMUpOBaHHE MOHMMaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOoBaHME MOHUMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelNbCTB W aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACloO3HABATh MPOSIBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATBbHBIX CUTYyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSIM, HO U 10 Tojam oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodeit
MpOTrpaMMbl, pacrlpeieia€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIEI0OBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYaloIUXCsl, PACIIUpss U yriayOmsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAODKEHUIO H3YyYEeHHS MaTeMaTHKH C
yuéTtoMm BbIOOpa Oyaymied npodeccuu, obecreunBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue ydeOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSATUA  cTepeoMeTpud. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble W CKpeluBaromuecss npsimble. [IpU3Hakum CKpelIMBaOIINXCA
npsAMbIX. [lapanineapbHOCTh PAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITbHBIC
MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBbHOCTD TPEX MPSIMBIX, APATUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapaJIEIBHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapasulelenuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHo€ IIPOEKTUPOBAHHUE.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX ILTOCKOcTeN. Teopema o TpEX
MEPIIEHAUKYJISpax.

VYrabel B MPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBolCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapanenenunen, npsMOYTOJIbHBIN NTapallIEIENUNE]] U €ro cBoiicTBa. KpaTualiiue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBriibHBIE MHOTOTPAHHUKH: NpaBUJIbHAs MNpHU3Ma W MpaBWIbHAs NUpPaMHUJA,



IpaBWJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, KyO. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CuMmmeTprss B MPOCTPAHCTBE. OJEMEHTbl CHUMMETPHHM  MPABUIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpPHsS IPaBUIBHOU
UpamMUIblL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3IoOKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpA U
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tema BpalieHUs:
HWIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHre Ten BpallleHus: Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KoMOuHanum Ten BpaulieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
LWIMHApP, ONHCaHHas okojo IwiuHapa. llepeceuenne cdeppl um 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHHUS.



[Inomanas MOBEPXHOCTH IUIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayuieTbHO W MEPNEHAUKYISIPHO OCH), CeYCHUsA KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbl TOCTPOCHHS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepaiyu HajJl BEKTopaMu. BekTopHoe yMHOKEHHE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHHM, PaCCYKIECHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEU JKU3HH, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATILHON
Cpe/ibl, 0OCO3HaHHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karoliel cpenibl, IJIAaHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOLIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJTOBEUECKOM AEATETbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUSL LIUBUJIN3AIINY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKW U MaTeMaTHYECKOU
KYJbTYpPOH KaK CPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble Jornueckue aeiicTBUs:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEPXKACHUSX, MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh C€Moco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PEIIECHU, BHIOMpPATh HauOoJIee MOAXOASIINN C YIETOM CAMOCTOSITEITEHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpPMHUpPOBATH THUIOTE3Y, apTryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATh OOOOIICHUS M BBIBOIBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(GOPMAITUIO PA3IMUHBIX BUIOB U (OpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIILHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMYJII/IpOBaTB Cy)KI[@HI/ISI B COOTBCTCTBUU C yCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JdaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B Xo/ie 00CYXXJIeHUS 3aJaBaTh BOMPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkCuM  KakK  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3YJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHON paboThl, paclpenessiTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSITUSAMH CTEPECOMETPUU TIPU
pelIeHnH 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (IIpU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITOTHITEH N300paskeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIOHIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBHI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWH H
HaX0JI€HUE T€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIE METO/IbI ITPU
pelIeHNd MaTEeMaTUYECKUX 3a/7a4 TMOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBbIEC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU KakK
COCTaBHOM 4acTy (PyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATHSMH, CBI3aHHBIMH C TEJIAMH BPAIECHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEN BpaIlcHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMU C KOMOMHAIIMSIMU TeEJ
BpaIieHUs ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIA OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TeJl BpaIlCHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh reOMETPUICSCKUE 3a/Ia4 Ha BEIYUCIICHUE YTIIOB MEXTY TPSIMBIMHA U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIEJIOM,
Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUST MHOTOTPAHHUKOB W TeJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaAJIbHOMN
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOiA, TTpeoOpa30BaHus Mo 100us;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHUH: METON CIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, AaHATU3UPOBATh
Y OLICHUBAaTh pPEAbHBIE CUTYallUW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTUYECKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3aJ1aud, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Konrpoabiibt Hpakrueckne o0pazoBare/ibHbIE
e padoThlI padoThI pecypesI
1 BBenenue B crepeoMeTpurio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYIAPHOCTD MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16 1
MHororpanHuk# 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosauuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungposbie
Ne n/mm P KoHTpoJbHBI IIpakTnyeckue (twucpp :
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypcsbl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHME, 0000MIEHUE 1 15 !
crucTemMaTu3alurs 3HaHUI
O0bEéM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaay moBEpXHOCTH U O0BEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpenue, 06001IeHUE U 17 )
CUCTEeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuectBo yacon
Ne Hara

Tema ypoka
n/n yp Bcer KonTpoabubie | IlpakTuueckun M3ydeHus
0 padoThI e padoThbl

DJIeKTpOoHHbIe HH(POBbIe 00pa3oBaTEIbH]

OcHoBHbIE TpaBUiia H300paKEeHUs

Ha PHEYHKE III0CKOCTH, 1 1Hepensa https://resh.edu.ru/subject/lesson/4756/

NapauIeIbHBIX IPSAMbIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

HousTHs CTEPEOMETPHU: TOUKA, https://resh.edu.ru/subject/lesson/4756/
npsiMasi, TI0OCKOCTb, MMPOCTPAHCTBO.

OcHoBHbIE IpaBUiIa U300paKEHUS
1 1 http://metodisty.ru/m/files/view/prezentaciya dly:
-izobrazhenie prostanstvennyh figur na_ ploskc

Ha PUCYHKE TUIOCKOCTH,

napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEpeUHBI OTpE3Ka

ITonsTHA: Iepecekaronecs
TUTOCKOCTH, ITePECEKAIOIIHECS https://resh.edu.ru/subject/lesson/4756/

npsmMas 1 MmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTHA: Iepecekaronuecs

fIOCKOCTH, Tepecekatomuecs 1 2 http://geometry2006.narod.ru/Lessons/10-11/3|

npsmad 1 MmjiI0CKOCThb,
MOJIYIIPOCTPAHCTBO

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

MHororpaHHuKH, H300paKeHne
5 IIPOCTEHIINX MPOCTPAHCTBEHHBIX 1 2
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB http://geometry2006.narod.ru/Lessons/10-11/14




MHororpaHHuku, n300paxxeHue
HPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINUX 0ObEKTOB

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

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

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

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

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

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieacTBus U3 HUX. Crnocoosl
3aJJaHus IPSAMBIX U TUIOCKOCTEH B
npoctpancTBe. O603HAYCHUS
IPSIMBIX U IJIOCKOCTEN

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

10

N300pakeHne ceueHni mupaMuibl,
KyOa M MPU3Mbl, KOTOPbIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrel. PackpammvBanue
MMOCTPOCHHBIX CeUeHU Ppa3sHbIMU
[[BETaMHU

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

11

N3o6paxeHne cedeHni mupamuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepes ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbBIX
mockocrei. PackpammyBanue
MOCTPOCHHBIX CEUYCHUN Pa3HbIMU
[[BETaMHU

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




12

N300paxeHne ce4eHni upamMuibl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
MEePECEUCHUS TTOJTYUCHHBIX
I0cKocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

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

13

N3o00pakeHre CeUeHU MUPaMU/IbI,
Ky0a U mpU3Mbl, KOTOPBIE TPOXOIAT
yepes ux péopa. M3obpaxeHue
MIePECEUCHUS TOJTYUCHHBIX
IJI0CKOCTeN. PackpaiumBanue
MMOCTPOEHHBIX CEUEHUHN Pa3HbIMHU
LBETaMHU

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

14

Meron cinenoB 1t TOCTPOCHUS
CEeYECHUU

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

15

Meton crnenoB uist MOCTPOEHUS
ceueHnii. CBOMCTBA NepeceueHnit
IPSIMBIX U IIJIOCKOCTEN

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

16

Merton cienoB JUisl MOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEN

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

17

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOCHUS

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




18

ITocTpoeHune ceueHnil B MUpAMUJE,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coztanue BIHOCHBIX YepTekel U
3aIUCh IIaroB MMOCTPOCHUS

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

19

ITocTpoeHue ceueHuil B MUpamMuze,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coztanue BIHOCHBIX UepTexel U
3aIUCh IIaroB MOCTPOCHUS

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

20

ITocTpoeHue ceueHnii B MUpamMuze,
KyOe 1o TpéM ToukaM Ha pEOpax.
CoztaHue BBIHOCHBIX UepTexel U
3aIMCh IMIAroB MIOCTPOCHUS

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

21

IIoBTOpEHME IIAHUMETPUN:
Teopema 0 mpONOPLIMOHAIBHBIX
otpeskax. [lonoOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CCUCHUAX HAa BEBIHOCHBIX YEPTCIKAX.
Hcropust pa3BUTHA IIITAHUMETPUU U
CTEpPEOMETPUH

23

Kontponbnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpelBaroIuecs
npsmele. [Ipu3Hakn
CKPEIIUBAIOIINXCS TPSIMBbIX.
[TapannenbHble IpsMbIE B
IIPOCTPAHCTBE

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

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




25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
NapaJuIeIbHOM TaHHOM IPSIMOM,
MPOXOJIALLEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILlEeH Ha
JlaHHOU npsimoii. JlemMma o
[IEPECEUCHUH NapaAJIeIIbHBIX
MPSIMBIX [JIOCKOCTBIO

26

[TapanneabHOCTh TpEX NPSIMBIX.
Teopema o TpEX MapalIeIbHBIX
npsmMeix. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

27

[TapannenbsHoe TPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
npoekTHpoBaHus. M3o0paxenue
pa3HbIX (DUTYyp B mapasiesbHOMI
MPOEKIINU

http://metodisty.ru/m/files/view/ugol mezhdu pr

28

IleHTpanbHas npoeKUusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMH.
Yroiu Mexay NpsAMbIMU

10

29

3aauM Ha JOKa3aTeNIbCTBO U
UCCJIEJOBAHNE, CBA3aHHBIE C
pacroI0KEHUEM NPSAMBIX B
IIPOCTPAHCTBE

10

30

[TonsATHA: TapaIEIbHOCTD IPAMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napajasiesbHOCTH MPAMON U
iockocTH. CBolicTBa
MapajuiebHOCTH MPAMOU U

10




IIJIOCKOCTH

31

['eomerpuueckue 3aaun Ha
BBIUUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJUIEIBHOCTbIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

11

32

HOCTpOGHI/Ie CCUYCHU, IIPOXOAAIICTO

yepe3 JaHHYIO MPAMYIO Ha YEepPTexKe
Y MAPAIJIETBHOTO IPYTOW MPSMOIA.
Pacuér orHOIIEHUI

11

33

[MapannensHas npoekuus,
NPUMEHEHHE JIJISl TIOCTPOCHUS
ceueHHi KyOa U rmapaJuiesIenuIea.
CaoiicTBa napayiesienuneaa u
MIPU3MBI

11

34

[TapannenbHbIe IIOCKOCTH.
IIpn3Haky napayienbHOCTH JBYX
IJIOCKOCTEN

12

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBECHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKAILYIO TAHHOMN
IIJIOCKOCTH U CJIEACTBHUS U3 HEE

12

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

36

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEM: O MapauIeIbHOCTH
NPSIMBIX TIEpecedeHus pu
MIEPECEUECHNH JIBYX NapaJlIEIbHBIX
IIJIOCKOCTEM TpEThen

12




37

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 OTpe3Kax
MapauIeTbHBIX TPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHbBIMHU TUIOCKOCTSIMH; O
MePECCUCHHUH MPSIMOU C ABYMS
napauieIbHBIMH TUIOCKOCTSMHU

13

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

38

[ToBTropenue: Teopema [Tudaropa na
IIOCKOCTH

13

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

13

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesenumnea

14

41

Brrancnenue JIMH OTPE3KOB B KyOe
U TIPSIMOYTOJIHOM
napajuiejaenuneae

14

42

IlepneH AUKYIAPHOCTD MPSAMON U
niockocty. [Ipusnak
NEPHEHIUKYIAPHOCTH IIPIMOMN U
IUIOCKOCTH

14

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

43

IlepneHAUKYISAPHOCTD IPSAMON U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPIMOHN U
IUIOCKOCTH

15

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

44

TeopeMa 0 CylIeCTBOBaHUU U
€AMHCTBEHHOCTH NPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHANKYISIPHON

15

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




K IIJIOCKOCTH

IInockoctu n HNCPIICHAUKYJIAPHBIC

45 15
UM TpSMbIE B MHOTOIPaHHUKAX
16 [InockoCTH U EPIIEHIUKYIISIPHBIC 16
UM TpSMbIE B MHOTOIPaHHUKAX
IlepneHauKyIsip ¥ HAKJIOHHAS.
47 [TocTpoenune neprneHaAnKymspa u3 16 http://geometry2006.narod.ru/Lessons/10-11/1:
TOUYKH Ha MPSIMYIO
IlepnenauKyIsip 1 HaKJIOHHAs.
48 [TocTpoenue neprneHaAnKyIspa us3 16 http://geometry2006.narod.ru/Lessons/10-11/1:
TOYKU HA IPAMYIO
49 Teopema 0 TpEX NepHEeHANKYIIAPAX 17
(mpsimast U oOpartHas)
50 Teopema o Tpéx nepneHAuKyIsIpax 17
(mpsimast u oOpaTHast)
51 YTroa MexkIy CKpeIUBarOIIMMHUCS 17
IPSIMBIMU
ITonck neprneHIuKyISIpPHBIX IPSIMBIX
52 C TIOMOIIBIO MEPIEHANKYJIIIPHBIX 18
IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHKE 18
Ioctpoenye cetennit kyba, IPU3MEL, http:/metodisty.ru/m/files/view/postroenie _seche
54 IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO 18
OPTOTOHAJILHON IIPOEKIINU
Ioctpoetne ceuenuii kyba, PH3MBI, http://geometry2006.narod.ru/Lessons/10-11/22
55 IIPABWJIBHOM MUPaMU/BI C TIOMOIIBIO 19

OPTOTOHAJILHOMW MPOEKIUU




56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
IInockocTy cUMMETpHIA B
MHOT'OTpaHHHUKaX

19

57

IIpu3Hak nepneHauKyIspHOCTH
IIPSIMOM U INIOCKOCTH KaK CJIEJICTBHE
CUMMETpUU

19

58

[TpaBUIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHUI OT TOYKH 10
IUIOCKOCTH

20

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

59

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOYKHU J10
IIIIOCKOCTH

20

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

60

CriocoObl OIyCTHTH
HEePIEHUKYIISAPbI: CUMMETpPHS,
C/IBUT TOYKH I10 MapasiebHOM
IPSAMOi

20

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

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

21

62

KonrtponsHas padora "B3anmuoe
pacrojIoKEeHUE NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

21

63

IToBTOpEHME: Yros MEXAy NPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

21

http://geometry2006.narod.ru/Lessons/10-11/16:

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOINMHUCA ITPAMBIMHU B

22




IIPOCTPAHCTBE

65

FGOMeTpI/ILIGCKI/IC METOAbI
BBIYHUCIICHUA yIjla MCKIAY IIPAMBIMU
B MHOTI'OT'paHHUKAX

22

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

66

JByrpanunbiii yroia. CBOMCTBO
JMHEHHBIX YTJIOB IBYTPAHHOTO yria

22

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

67

[lepnenauKysipHbIE TUIOCKOCTH.
CBoiicTBa B3aUMHO
NEPIEeHIUKYISIPHBIX MIIOCKOCTEN

23

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

68

IIpu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEN; TeOpeMa O MPSMOHN
nepeceyeHust IByX MIIOCKOCTeH
HEepIEHIUKYIAPHBIX TPeThel
IJIOCKOCTH

23

69

[IpssMOYTOJIBHBIN MTapajuICICIUIIE;
KyO; U3MepeHusi, CBOcTBa
IIPSAAMOYTOJIBHOTO ITapaJuleIIeIUIIe1a

23

70

Teopema 0 quaroHan
MPSIMOYTOJIBHOTO MapasuielieNnuIe ia
U CIICJICTBHE U3 Hee

24

71

CrepeoMeTpruYEeCKHE U TPUKIIATHBIC
3a/1a4M, CBA3aHHbBIEC CO B3aUMHBIM
PaCIONI0KEHUEM MPSIMBIX 1
IJIOCKOCTH

24

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
MPsIMBIE, NTapajjle/IbHbIE INIOCKOCTH
B CTaHI[apTHI)IX MHOFOFpaHHI/IKaX

24




73

[Tapa mapanienbHbIX IOCKOCTEN HA
CKpCIIUBAOIIHNXCSA IPAMBIX,
PacCTOSIHUE MEXKITY
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
MPOCTBIX CUTYAIUSIX

25

74

Paccrosane oT TOUKH 10 MIOCKOCTH,
pPacCTOSHUE OT MPSIMOM 10
IIIOCKOCTH

25

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

75

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIBIO NIEPIEHANKYIIPHON
IUIOCKOCTH

25

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

76

TpéxrpanHslil yrosi, HEpaBeHCTBA
JUISl TPEXTPAaHHBIX yIioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

26

77

DneMeHTHI chepuyecKoit
TE€OMETPHUH: T€0JIe3NIECKUE INHIH
Ha 3emiie

26

78

KouTtponbnas padota "Y1ibl u
paccrosiHus"

26

79

CucremaTtu3zanus 3HaHUU
"MHOrorpaHHuK M €ro 3J1eMeHThI"

27

80

IMupamuna. Bunel nupamu.
[TpaBuiibHas nupamuaa

27

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

81

ITpusma. [IpsimMast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma

27




IIpssMont napaienenunen,

82 IIPSIMOYTOJIBHBIN MTapajuIeIeIuIIe, 28
KyO
Brimykiible MHOTOTpaHHUKH.
83 . 28
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/10-11/27:
Brinykiibie MHOTOTpaHHUKHU.
84 Teopema Ditnepa. [IpaBuibHbIe U 28
http://geometry2006.narod.ru/Lessons/10-11/28.
MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHU
KonTponbhas padota
85 SoHp pebe 29
MHororpaHHuku
86 HOHHTI/Ie BeKTopa Ha IUTOCKOCTH U B http://metOdiStV.rU/m/ﬁleS/VieW/UQO| meZhdU Dr}
29
IIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol mezhdu pr
87 CyMMa BEKTOpOB 29
88 Pa3HocTh BekTOpOB 30
89 [IpaBuno mapasienenumnena 30
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 30
Paznoxxenue BekTopa 1o 6asucy
91 TpPEX BEKTOPOB, HE JIEXKAIUX B 31
OJHOM TIOCKOCTH
92 CxansapHO€ MPOU3BEICHUE 31
Brruncienue yria Mex
93 o Y 31

BEKTOpPaMH B IIPOCTPAHCTBE




94 [Ipocreiiine 3a1aun ¢ BEKTOpaMu 1 32

95 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1 32

96 [Tpocreiimune 3aaun ¢ BEKTOpaMU 1 32

97 [Ipocreiiine 3a1aun ¢ BEKTOpaMu 1 33

08 0606IEIGHH€ Y CHCTEMAaTHU3AIINS q 33
3HAHUU

99 0606IEIGHH€ Y CHCTEMAaTHU3AINS q 33
3HAHHUN

100 HroroBasi KoHTpoIbHAs paboTa 1 34

101 Htorosast KOHTpoJIbHAs paboTa 1 34

102 O606IEI€HI/IC W CUCTEMATHU3AIHS | 34
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne T Hara uugposbie
€Ma ypoka KourpoJububie | IIpakTuyeckn
n/n Bcero u3y4deHusi | oOpa3zoBaTe/bHbIE
padoThI e padoThI
pecypcsl
[ToBTOopenue Tembl "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHcTae"
) [ToBTOpenue temsl "CkasispHoe |
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, |
MpoXosuIel uepes 1Be TOUKH"
YpaBHEHHE IIIOCKOCTH, HOPMAJIb
5 ’ ’ 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, |
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE |
IIPOrpaMMHUPOBAHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria |

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

11

AHaJIUTUYECKHE METOBI pacuéra yriia




MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKAaX

dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJMHATaX

13 HaxoxnaeHue paccTosiHUI OT TOYKHU 10
IUIOCKOCTH B Ky0Oe

14 HaxoxnaeHue paccTosiHUi OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHON MUPAMUJIE

15 KonTponbHas padota "Ananuruyeckas
reomeTpus”

16 CeueHust MHOIOIpaHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

7 CeueHuss MHOTOI'PaHHUKOB: METO/1
ClIeI0B
CeueHust MHOTOIPaHHUKOB:

18 CTaHJapTHBIE TUIOCKOCTH, IEPECEUEHUS
MPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CeYeHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenpHble MpsMBbIE U TUIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
TIPSIMBIMH
IlepnieHiuKynspHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEPpUCHAUKYIISIPHBIX IUIOCKOCTEM U
IpsAMBIX, CUMMETPHUH MHOI'OIT'PAaHHUKOB




23

[lepnenquKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIPAX

24

[leprnieniuKynspHBIE IPSIMbIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI ISt
TIomaaen, COoOpakxeHHs MO00MS

26

[ToBTOpECHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

27

[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, (DOPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

28

[Tnomanu ceueHnii MHOTOTPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUsI MOA00MS

30

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

3amaun 06 yaBOeHUH Kyda, O
KBaJpaType Ky0a; O TPHCEKIIMU yIiia




33

CrepeomerpudecKue 3aauul, CBsI3aHHbIE
¢ 00bEMOM IPSAMOYTOJIBHOTO
napaJuleenurnesa

34

[IpuknanHele 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesenunea

35

O06BEM TIPSIMOI TTPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

37

[Ipuknagueie 3a7a4u, CBI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI

38

Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpenenéHHoro uHaTerpaita. OobéM
HAaKJIOHHOM IPU3MBbI

39

Brruncinenue o0bEMOB TEM ¢ OMOILBIO
onpenenéHHoro uaTerpaita. OobéM
HI/IpaMI/II[BI

40

dopmyna 06bEMa MUPaAMUIBL.
OTtHouIeHre 00BHEMOB TUPAMHUL C
00IIUM yTIIOM

41

dopmyna 06bEMa MUPaAMUIBL.
OTtHoleHne 00bEMOB TUPAMU/L C
00IIUM yTIIOM

42

CrepeoMeTpuuecKkre 3a1a4ul, CBI3aHHbIE
¢ 00béMaMy HAKIIOHHON MPU3MBI

43

CrepeoMeTpHUYECKHE 33a/1auH, CBSI3aHHbIC
¢ 00bEMaMU TUPAMHUIBI




[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTosiHUs A0 TIOCKOCTH

47 KonTponbnas pabota "O0béM
MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHISCKON
MMOBEPXHOCTHU

49 Munuaap. [Ipsamoit KpyroBod HUIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konundeckas moBepXHOCTh, 00pa3yroIiue
KOHMYECKOU IoBepxHOocTU. KoHyC

51 CeueHue KOHYyca IIOCKOCTHIO,
napajuieJIbHOMN TIOCKOCTH OCHOBaHUS

57 Yceuénnsplit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUH LUIIMHIIPA,




KOHyca

CTepeOMeTpI/ILIeCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

56
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHYyca

57 [Ipuknanuele 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

53 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
MIHHIIPOM

59 Cdepa u map
[Tepeceuenue chepsl u mapa c

60 mockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa
Ilepeceuenue cepsl 1 mapa ¢

61 rockocThio. Kacanue mapa u cepbl
IJI0CKOCThIO. By u n3o0paxenue mapa

& VYpasuenue chepsl. [Lnomans chepsr u
e€ yacren

63 Cummerpus chepsl 1 mapa
CrepeomeTpuueckue 3aa4 Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpuyecKHe 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

CBsI3aHHBIE CO cepoil u mapom,
MOCTPOCHUEM MX CEYECHHH TIOCKOCTHIO




HpI/IKJIaI[HbIG 3aga4u, CBA3aHHBIC CO

66 .
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIO00MS

68 Paznuunple KOMOWHAIIMY TET BPAIICHUS
1 MHOTOT'PAaHHHKOB

69 3agaun no Teme "Tena ¥ MTOBEPXHOCTH
BpaieHus"

70 3anaun no teme "Tena v MOBEPXHOCTH
BpareHus"

71 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

7 O06wém nununapa. Teopema 06 00bEMeE
MPSIMOTO HUJIMH]IpA
Brrunciienne 00bEMOB T C TOMOIIIBIO

73 ornpenenéHHoro uHrerpana. O0bEM
KOHYyca

74 [Tmomaau 60KOBOM M IMOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC

75 C BBIUHCIIEHHEM 00bEMOB IIIIMHIPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUTONIA U TOBEpXHOCTEN Ten"

77 OO0BEM 11apa U MapoBOTO CEKTOpa.

Teopema 06 00bEMe mapa. [Tnomans




cdepsl. CTepeoMeTprUSCKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
1Iapa, mapoBOro CErMEeHTa U IapOBOT0
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
womaneio cepbl. COOTHOIICHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH 1
00bEMaMU ITOIO0HBIX TEJT

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenune o0bEMa ripu mo100omm.
CrepeomeTpHuuecKue 3aa4u, CBSI3aHHbBIC
C BBIYHUCIIEHHEM 00BEMOB TEJ U
IUIOIIA/IEN TTOBEPXHOCTEM

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBM>KeHUS MPOCTPAHCTBA.
OtoOpaxenus. JIBUXKEHUS U PAaBEHCTBO
¢duryp. O6mme CBOMCTBA ABUKEHUN

82

Buael n1BukeHMi: napaiiebHbII
MEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

83

[IpeobpazoBanms nomoowus. [Ipsmas u
cdepa Diinepa

84

FCOMCTpH‘{CCKI/IC 3aaa4d Ha
NMPUMCHCHUC IBUIKCHUS

85

KonrtponsHas pabora "BekTops! B




npocrpaHcrae”

86

O6o6maromee moBropenue 11 moHsTHii
Y METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"[TapasienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"

87

Oo6o6maromee moBropeHue 11 moHsTHiA
1 MeTo/10B Kypca reomerpuun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B ipocTpaHcTee”

88

Oo6o6maromee moBropeHue 11 moHsTHiA
1 MeTo/10B Kypca reomerpuun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

89

Ob6o06maromiee nosropeHue 11 moHsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o06maromiee nopropenue 11 moHsaTuit
1 METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropenue 11 monsaTuit
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlsl 3HAHUM:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyrJbix Ten"

92

Ob6o61matomiee nopropenue 11 nonsruit




1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[Tnomaamu MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

93

HToroBasi KOHTpOJIbHASA paboTa

94

HroroBas koHTpoJIbHAs paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU

97

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B pPA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKU U €€ pojb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTuka: anredopa 1 Hayajia MaTeMaTHUECKOTrO aHaJIN3a, FEOMETPHSL.
['eometpus, 10-11 xnacesl/ byry3oB B.®., [Ipaconos B.B. oz pexaxiueit

CanoBuuuero B.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocBenmienue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccel/byTty3oB B.®., [IpaconoB B.B. nox penakiueit
Canosauuero B.A., Akunoneproe o6mectBo "M3narensctBo "[Ipocsemienue”
* ['eomerpus. Jnnaktnueckne marepuans! 10 knacc. Asrop: byry3zos B.@.,
[Ipaconor B.B., Axuronepnoe o6mectBo "MznarensctBo "[IpocBemenue"

* ['’eomeTrpus. Meroguueckue pekomenaanuu k YMK "T'eomerpus 10-11

kiaccel". ABtrop: byty3os B.®., [Ipaconos B.B., Akiinonepaoe o611ecTBo

"UznarennsctBo "[IpocBenienue"

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

* http://window.edu.ru/ DnekrpoHHas OMOIMOTEKa YUE€OHUKOB M METOAMYECKUX
MaTepuagoB

* http://www.math.ru Martepuainsl Mo maTemMaTuke B EnuHO#M KoJIeKuu
M(pOoBBIX 00Pa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t ['azeta «MaTtematuka» M3garenbckoro noma «llepsoe




CEHTSIOps»

* http://www.uztest.ru 3amayu o reoMeTpun: UHPOPMaIIMOHHO-TIOUCKOBAS
cucTeMa

* http://www.problems.ru KomnbeioTepHas MaTeMaThKa B IIIKOJIE

* http://school.msu.ru Marematuka. llIkona. byaymee. CaiT yunrens
Mmatematuku A.B. IlleBkuHa

* http://www.etudes.ru MaremaTudeckoe 00pa3zoBaHKE: MPOIIJIOE U HACTOSIIIEE.
HNuTepHeTONOIMOTEKA IO METOUKE MPEMOIaBaHUsI MATEMATHKH

* http://www.exponenta.ru [Toptan Allmath.ru — Bcs matemaTuka B oiHOM
MECTE

* http://www.allmath.ru TlpuknagHas MaremMaTuKa: CIpaBOYHUK MaTEMAaTUUECKUX
dbopMyI1, IPUMEPHI U 33J1a4d ¢ PEIICHUSIMHI

e http://math.rusolymp.ru 3amayHuK 11 DOATOTOBKHY K OJIMMITHAAM II0
MaTeMaTHKE

* http://tasks.ceemat.ru 3aHumMarenbHass MaTeMaTuka — OJUMIIUAJIbI, UTPHI,
KOHKYPCBI [10 MaTeMaTUKE JIJIs1 IKOJIbHUKOB

* http://www.math-on-line.com MaremMaTnueckue OJIUMIIMAAGI JJI IIKOJIHbHUKOB
* http://www.olimpiada.ru MaTteMaTHuecKue OJIMMITHAIbI U OJIUMITHAHBIE
3aJ1a49u
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