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[NHOACHUTEJIBHAA 3AITNCKA

I'eomerpust sBisgeTrcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIEero
o0Opa3oBaHus, Tak Kak 00ecIieYMBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIIEHHOCTH M IMPEAMETOB I'yMaHUTAapHOro LuKia. IToCKOIbKy JIOrMYecKoe MBILUIEHHUE,
dbopmupyeMoe TpU  HM3yYCHUH OOYJArOIIMMHUCS TIOHATHUMHBIX OCHOB TEOMETPHUHU, TIpHU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU ILIEMOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
r€OMETPUYECKUX 3ajJady, YMEHHE BBIJIBUIaTh W OIPOBEPraTh TI'MIOTE3bl HEMOCPEICTBEHHO
HCIOJIb3YIOTCS IPU PEIICHUH 33]a4 €CTECTBEHHO-HAayYHOro LMKIJIA, B YACTHOCTH (PU3UYECKHUX
3ajad.

Lenb ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOlnEHHOM ypPOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH oOOydarolmuxcs MNpU H3YyYEHHM T'€OMETPUH, Kak
coCTaBJisifOLIEN MpeaMeTHONM oOnactu «MaremaTuka U MHGOpMaTHKa» dYepe3 oOecreyeHue
BO3MOXHOCTH TMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKUX 3HAHUM U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJSl YCHEIIHOTo IMpo(eccHOoHaTbHOTO
00pa30BaHus, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMaTHKU.

[IpropuTeTHBIMU 3a/1la4aMH Kypca F€OMeTpUr Ha YIriyOJIEHHOM YpOBHE, pacIlUpSIOIINMHI
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUsT O TeOMETPUM KaK YacTH MHPOBOH KYJIbTYpbl U
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTAaBIECHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX OMNKMCHIBAaTh W M3y4aTh pa3Hble  SBJICHUS
OKpYXaIoILlero MHUpa, 3HaHHE MOHATHHHOrO ammapara 1o paszaeny «CrepeoMerpus» yuyeOHOTo
Kypca reOMeTpHUu;

(opMupOBaHHE YMEHMsI BJIQJIETh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs paclo3HaBaTh HA dYepTexax, MOJAEISIX U B PEaJbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHNsl, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIENIH;

¢bopMupoBaHME€  TOHUMAaHHUA  BO3MOXHOCTH  AKCHOMAaTHYECKOTIO HOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (opMUpOoBaHHE MOHMMAHHUS POJU AKCMOMATUKM IIPU IPOBEACHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BJIQJIETh METOJAMHU JOKAa3aTeIbCTB M aJITOPUTMOB PELICHMS,
YMEHUS MX [PUMEHSATh, IPOBOJUTH [JOKA3aTelbHbIE pPACCYXKIEHUS B XOJE pELICHUS
CTEPEOMETPUYECKUX 3aJad M 3a7ad C [PAKTUYECKUM CcoJiepXKaHueM, (OpMHUpPOBAHUE
IpPECTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MAaTE€MaTHYECKUX
YTBEP)KJICHUN U POJIM AKCUOMATHUKH B IIPOBEICHUM JETYKTUBHBIX PACCYX/ICHHI;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHM: YMEHMS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U NPU U3YYEHHUH JAPYTUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PpEAIbHBIX CHUTYAallMH, MCCIENOBAaHUS
IIOCTPOEHHBIX MOJEIEH, NHTEPIPETALIUH ITOITYYEHHBIX PE3YIbTATOB.

OCHOBHBIMU  COJIepKaTEeIbHBIMU JIMHUAMHM ydeOHoro Kkypca «[l'eomerpus» B 10-11
Kkjaccax sBisArOTCS: «IIpsAMBIE M IUIOCKOCTM B NIpOCTpaHCcTBe», «MHororpannukm», «Tena
BpallleHUsD, «BEKTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHKEHMSI B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH MOHATHAMMY,
pelieBaHTHBIMH T€OMETPUU Ha YriayOonéHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKaTeJIbHBIM JIMHUAM y4eOHOro Kypca, a (opMHpOBaHME JIOTMUYECKMX YMEHUH



pacripenenisieTcsi He TOJBKO IO COJEpXKATEIbHBIM JIMHUSM, HO W MO TojaM OOy4eHHs.
Conepxxanne o0Opa3oBaHUS, COOTBETCTBYIOLIEE IMPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
®enepanbHOl paboyel MPOrpamMMBbl, pacrpeieIEHHBIM M0 rojiaM O00y4eHHUs, CTPYKTYpPHPOBAHO
TakUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPHHIMIIHAIBLHBIM BOIpPOCaM OOydaromuecs
oOpamanuch HEOJHOKPATHO. DTO TMO3BOJSET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYECKUMHU
MOHATUSAMH M HABBIKAMHU TIOCJICAOBATEIIFHO W IOCTYNATEIbHO, C COONIOJCHHEM NpPUHIIHUIIA
MPEEMCTBEHHOCTH, a HOBbIE€ 3HAHHMA BKJIIOYaTh B OOIIYI0 CHCTEMY TI€OMETPHYECKUX
MPEJCTAaBICHUN OOYUYaIOMIMXCS, pacIupsist U yriayomnsis e€, oOpa3ysi MpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[lepexoxa K U3y4EeHHUIO TEOMETPHUU Ha YIIIYyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycioBHA s quddepeHnuanun  00ydeHHs, TOCTPOCHHS WHAWBUIYaTIbHBIX
o0pa3oBaTeNbHBIX  TpOTpaMM, O00ecneuuTh YriyOn€HHOe W3yYeHHE TeOMETPUH  Kak
COCTaBIISAONIEH yueOHOTO TpeMeTa «MaTeMaTukay,

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYeHUsT MAaTeMaTHKH ¢ Yy9€ToM BbiOOpa
Oynymei mpodeccun, obecrieyuBasi MPEEMCTBEHHOCTh MEXIY OOIMUM U MPOQPECCHOHATBHBIM
00pazoBaHUEM.

Ha wusyuyenne yuebHOro kypca «l'eomerpus» Ha yriayOn€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 xiacce — 102 gaca (3 vaca B Hezeno), B 11 kitacce — 102 gaca (3 4aca B HEZEIO).



COAEPXAHUE OBYUEHUA
10 KJTACC

[Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBO. [loHaTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoxeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAOLINECS, MTapaJLICIbHbIE U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh HpsMOW W IIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n3o00paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylJICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue Guryp B mapajuieabHON MPOEKIUU. YTIIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble MIOCKOCTH,
CBOICTBa NMapajuIeNbHbIX IUI0ocKocTel. [IpocTeiiie npocTpaHCTBEHHBIE GUTYphl HAa TIOCKOCTH:
TeTpasap, NapajIeenune, IOCTPOCHUE CEYEHUN.

[lepneHuKynapHOCTh HpPSIMOM M IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIEe MapajUlefibHble U MEPHEeHIUKYISIpHblE K IUIOCKOCTH, MpPU3HAK
MEPIEHAUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIAPHON
miockoctu. OpTOroHanbHOE NMpOoeKTUpOoBaHME. [lepneHAuKyIsip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[lepnieHIUKyYIAPHOCTD MJIOCKOCTEN: MpHU3HAK MEPHEHINKYISIPHOCTH ABYX IIockocTeil. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTIiabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTHIO, ABYTPAHHBIM YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX M JIBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUISl TPEXIPAHHOIO YIJIa.

MHororpaHHUKU

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh mpuiMbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojbHas MupaMuja, paBwibHasg U yceu€HHast mupaMuisl. CBoiicTBa pédep U OOKOBBIX rpaHeit
MpaBUJIbHOM mNupaMupl. IIpaBuibHbIE MHOTOTpaHHUKHU: IPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
nupamuia, npaBuibHash TPEyroiabHas MUpaMuia U MpaBWIbHBIN TeTpasap, kKyO. [Ipencrasienue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCAP.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [1nomans 6oxoBoi
MOBEPXHOCTU U IMOJIHOW MOBEPXHOCTU MPSMOM NPHU3MBbI, IUIOIIA[b OCHOBAaHUN, TEOpEMa O
OOKOBOH MOBEpPXHOCTU MpsMOiN mnpusMbl. Ilnomangs OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIILHOM IUpPaMUbl, TEOPEMA O TUIOIIAAN YCEUEHHON TUPAMUIBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU MPABUIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B TMpaBUIBHOM MHOTOTPAaHHUKE: CUMMETpHUS Mapajulelielueia, CUMMETPHS
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopel 1 KOOpAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTUBOIOJIOXKHO HAaIlpaBJICHHbIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpaMM: CIIO)KEHHE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOpPOB, yMHOXEHHE BekTOpa Ha uyucio. CBolicTBa cllo)KeHHMsI BeKTopoB. (BolicTBa
YMHOJKEHUS BEKTOpa Ha uucio. [loHsaTne xomiuiaHapasle BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH
Tpéx BekTopoB. IlpaBwio mapamnenenunena. Teopema O pas3noXEeHHMM BEKTOpa IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsiMoyrosibHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHATaMHU BEKTOpa U KOOPJAMHATaAMH TOYEK. YTOJ

Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
11 KJTACC

Tena BpameHus

[loHsTHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, CQepruecKas
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LMIUHAP, KOHYC, YCEUEHHBIH
KoHYC, chepa, map. BzaumHoe pacnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
cdepsl u mapa.

O6BéM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIBHOTO
napajuiefnenunena u cieactsus u3 He€. OO0bEM MpsAMOM M HAKJIOHHOM NpPU3MBI, IMJIMHIPA,
nupamuibl 1 Konyca. O0bEM 11apa 1 MapoBOro CerMeHTa.

KomOunamuu Tten BpamieHUss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHass B IHJIMHID,
omucaHHas okoJio IwiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteo. Kacanue mapa u
cdepbl I0CKOCThIO. [IOHATHE MHOTOIpaHHUKA, OMIMCAHHOTO OKOJIO c(epbl, CPephl, BIUCAaHHON B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUsI.

[Inomanas MOBEpXHOCTH IMJIMHApPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpadctBe. OtTHomieHne O0OBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOJOOHBIX  (QUTYp.
[IpeoGpazoBanue mnomobus, romoTeTus. PemieHwe 3amad Ha IUIOCKOCTH C HCIOJIB30 BAHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[locTpoenne ceuyeHMt MHOTOIPAaHHUKOB U TEJd BpAIICHMs: CEUYEHUs IHJIMHIpA
(mapanminenbHO W TEPIEHAUKYISIPHO OCH), CEYEHHsS KOHyca (MapaulelibHble OCHOBAHHUIO M
MPOXOJIALINE Yepe3 BEpUIMHY), CEYEHHMsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJe/oB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO] IEPEHOCA CEKYILEH TIOCKOCTH.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHOE€ YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOr0 yMHOXEHUs. [IpsMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Paznokenue Bektopa mo 6aszucy. KoopaumHaTHO-BEKTOPHBIN METO MpH
pElIeHUH TeOMETPUUECKUX 3a/1a4.

JIBuKEeHHs B IPOCTPAHCTBE

JIBwxkenust mpoctpancTBa. OtoOpakeHus. [IBwkeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUU. Buapl NBWXKEHMI: NapajuiebHbIA IEPEHOC, LEHTpalbHasi CUMMETPUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT npsiMoii. [IpeobpazoBanus nono6us. [psmas u chepa
Ditnepa.



IVNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O KVYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIM YPOBEHDB) HA YPOBHE CPEJAHET'O OBLIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATHI

1) rpaxaaHcKoe BOCIHUTAHUE:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOIO OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHW, TPOLEAYp TIPaKIAHCKOro oOmiecTa
(BBIOODBI, OMPOCHI U JPYroe), yMEHHE B3aMMOJACHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) MaTpruOTUYECKOE BOCIIUTAHUE!

c(OpPMUPOBAHHOCTh POCCUNMCKOMN TPa’kJaHCKON MIACHTUYHOCTH, YBAXKEHHSI K MPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCUUCKONW MATEMaTUYECKOW IIKOJbI, WCIOJb30BAHHE ITUX JIOCTHKCHUN B
JPYrux HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIUTAHUE!

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKIJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO;

4) 5cTeTUYeCKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYas  OICTETUKY  MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peHIeHU, PACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) dusnyeckoe BociuTaHUE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMaTUYECKUE 3HaHUSI B MHTEpPECaX 3/I0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TpyZ0BOE BOCIIUTAHUE:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0JIIOOUs, HMHTEPEC K Pa3IuvHbIM cdepam
npodeccuoHabHOM NEeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MPHIOKEHUSIMH, YMEHHE
coBepuIiaTh OCO3HaHHBIA BbIOOP Oynymiedl mnpodeccu U peaqu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPpaBJIE€HHOCTH;

7) SKOJIOTMYECKOE BOCITUTAHHE:

cOpPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, MOHUMAHUE BIUAHUSA COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpeabl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOsieM, OpHeHTalus Ha  IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUW U pelIeHus 3a1ad B 00JacTU OKpYXaloIlel cpefpl, MIaHUpOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) IEeHHOCTH HAYYHOTO TIO3HAHMUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOUW MPAKTHKH, MOHMMAaHHE MATeMaTUYeCKOW HayKu Kak chepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIM3ALINU,
OBJIQJICHHUE S3bIKOM MATEMaTHUKU U MaTEMaTU4YE€CKOM KyJIbTYpPOU Kak CpeJICTBOM MO3HAHUsI MUPa,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U MCCIEIOBATEIbCKYIO AESITEIbHOCTh UHIMBUAYAILHO U

B IpyMIIE.



METAIIPEJMETHBIE PE3YJIbTATDI

[To3HaBaTenbHBIC YHUBEPCATIbHBIC YI€OHbBIE ICHCTBHA

ba3oBble loruyeckue AecTBUsA:

BBISIBIIITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWIECHUA MEXIy TMOHATHIMHU, (DOPMYIUPOBATH ONPEACICHUS  TOHSATHIA,
YCTAQHABJIMBATh CYHIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U IPEOOpa3OBbIBATh CYKICHHS: YTBEPIUTEIbHbIE U
OTpHULATENIbHBIE, €JUHUYHBIE, YACTHBIE U O0LIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (pakTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUM JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJb30BAaHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IIpsiMble U
OT NPOTUBHOTO), BBICTpAaUBaTh APryMEHTALIMIO, IPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHUS U BBHIBOJIBI,

BBIOMpaTh cHocob pemieHus ydyeOHOM 3afaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

basoBslie uccnenoBarensckue AeCTBUS:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII HHCTPYMEHT MO3HaHUs, (JOpMYyIUpOBaTh
BONPOCHI, (DUKCUpPYIOIIKME NPOTHBOpEUYHE, NPOOIEMy, YCTaHABIMBAaTh HMCKOMOE U JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3ULNI0, MHEHHE;

IPOBOJUTh  CAMOCTOSITENIbHO  CIJITAHWPOBAaHHBI  HKCIEPUMEHT, HCCIEA0BAaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa, SIBJICHHUS, IPOLECcCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENBHO (pOopMyIHpoBaTh 00OOIIEHNST M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAHM, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPENOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabota ¢ uadopmanmeii:

BBISBJIATE J1e(UIUTH HUHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U AJIS
peleHus 3a/1auu;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HHGOPMAIMIO Pa3IMYHBIX BHUAOB U (HopMm
IIPEJCTABIICHMUS;

CTPpYKTYpUpOBaTh  HMH(pOpMalMIO, MPEICTaBIATh €€ B  pa3aMyHbIX  (opmax,
WUTIOCTPUPOBATh I'pauuecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM MO CaMOCTOATENBbHO  Cc(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBIE YHUBEPCAIbHBIC YICOHbBIE ICHCTBHS

OOmeHue:

BOCIIPUHMMATh U (OPMYIUPOBATh CYXICHHS B COOTBETCTBHH C YCIOBUSIMH U IEISAMU
OOIIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3PCHHS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHWs MO XOJIy PEUICHUs 3a7ayd, KOMMEHTHPOBATh TOJIYUCHHBIN
pe3ysbTar;



B XO0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HJCH, HALCJICHHBIC HA IOUCK PCHICHUA, COIOCTABJIATH CBOH
CYXJICHHsI C CYXJEHHUSIMH APYrHMX YYaCTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IU4UE U CXOJCTBO
MO3HILIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIIACHUS, CBOU BO3PAKCHUS;

NpCACTaBJIATL PCE3YJIbTaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEIbHO  BBIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAlMH |
0COOEHHOCTEH ayJUTOPHH.

PerynsituBHBIC YHUBEpCATbHBIC YICOHBIC IEHCTBUS

Camoopranu3zanus:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIEHHs 3aladd, BBIOMpATh CIOCOO pEmeHHs ¢ Y4ETOM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIIMOHAIHBIN HHTEIIJICKT:

BJIQJIETh HABBIKAMH TIO3HABATENLHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
W MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH INPH PENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJlbTaTa MeIH ¥ YCJIOBHSIM, OOBSICHITH TNPUYMHBI
TOCTIDKEHUSI WM HEJOCTIDKEHHS Pe3yIbTaTOB JESITeIHHOCTH, HAXOJIUTh OIIMOKY, J/JaBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MMOHUMATh U MCIOJIb30BaTh MPEUMYIECTBAa KOMAHAHON U MHIMBUIYAIbHOW pabOThl Mpu
pelieHnd y4eOHBIX 3aJay, NPUHUMATh IleJib COBMECTHOM JESTEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOIIECC B pe3ybTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHUS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMb» M HHBIE), BBINOJHATH CBOI YacTh pabOThl U KOOPAMHHUPOBATH CBOU JCHCTBUS C
JIPYTMMU YI€HaMUd KOMaHbl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMIMIA MPOIYKT IO
KpUTEpUsM, cHhopMyIHpOBaHHBIM YHYACTHUKAMH B3aUMOACHCTBUS.

IMPEAMETHBIE PE3VYIJIbTATDI

K xonny 10 kiacca oOyyaromuiicst Hay4uTCs:
CBOOOJIHO OIEpPUPOBATH OCHOBHBIMH IOHSTUSAMHM CTEpPEOMETPUU IPH pPELICHUU 3aJad U
IIPOBEICHUU MAaTEMaTUYECKUX PaCcCyKICHUH;
IPUMEHATh AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX MPHU PEIIEHUH F'€OMETPUUECKUX 3a/1ay;
KJaccu(uUUpoOBaTh B3aWMHOE pACIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
cBOOOJTHO ONEPHPOBATH NOHATHAMM, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKAY MPSIMBIMU B
IIPOCTPAHCTBE, MEX1y NIPSIMOM U IJIIOCKOCTBIO;
cBOOOJTHO ONEPHPOBATH MOHATHIAMHU, CBSI3aHHBIMHM C MHOTOTpaHHUKAMU;
CBOOOJTHO  pacro3HaBaTh OCHOBHBIE BHMJbl  MHOTOTPDAaHHMKOB  (NpU3Ma, NUpaMUa,
NPSIMOYTOJIbHBIN Mapajuiesnenumnesn, Kyo);
KJ1accu(pUIMPOBATh MHOTOTPAHHUKH, BEIOMPAs OCHOBaHUS TS KJIacCu(UKaIIHY;
cBOOOJTHO OTIEPHPOBATH MOHATHAMHU, CBI3aHHBIMH C CEYCHHEM MHOTOI'PaHHUKOB IUIOCKOCTBIO;
BBIMOJIHATh apajljielibHOe, IEHTPaJbHOE W OPTOrOHAJIBHOE MpPOEKTHpOBaHWE (GUTYp Ha
IUIOCKOCTD, BBITIOJHATH N300paXkeHus (pUryp Ha IJIOCKOCTH;



CTPOUTH CEYCHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBITIOJHATH (BHIHOCHBIC) TIIOCKUE
YEepPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y;
BBIYHCIISATh TUIOMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MPH3Ma, MHpPaMHUIA), TEOMETPHUECKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIT;
CBOOOJHO OTICPUPOBATH TMOHITHSIMH: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChb U IUIOCKOCTH
CUMMETPHUH, IICHTP, OCh U TIOCKOCTh CAUMMETPHUU (QUTYPHI;
CBOOOJHO OIEPUPOBATH IOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJHMHATAM B
MIPOCTPAHCTBE;
BBITIOJIHATE JACUCTBHS HAJl BEKTOPAMU;
pemiath 3aJa4d  Ha  J0Ka3aTebCTBO MATEMATHYECKUX OTHOIICHWW W  HaXOXICHHC
T€OMETPUYCCKUAX BEIMYWH, TIPUMEHSIST H3BECTHBIC METOIBI TP PEIICHIH MaTEMaTHICCKHX 3329
MOBBIIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;
MPUMEHSTH MMPOCTEHIIIIE TPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC CHCTEMBI
MIPY PEIICHUH CTEPEOMETPUICCKIX 3a]1a4;
W3BJICKAaTh, MPeoOpPa3oBBIBATE M WHTEPIPETUPOBATH HH(POPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PUTypax, MPEJACTABICHHYIO HA YePTEeIKAX U PUCYHKAX;
MPUMEHATh TIOJYYCHHBIC 3HAHWS Ha TPAKTHKE: CPaBHUBATh W aHAIM3HPOBATh peabHBIC
CUTYaIlil, TPUMEHATh W3ydeHHBIC TOHITHS B TIPOIECCE IMOUCKA PEIICHUS MaTeMaTHYCCKH
cOPMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATHHBIC CUTYaIl[Md HA S3bIKE TEOMETPHH,
HCCIIeIOBATh TOCTPOCHHBIC MOJICNIA C HCIIOJIb30BAaHUEM T'€OMETPHYCCKHUX TIOHATHHA W TEOpeM,
armapara anreOphl, pernraTth MPaKTHYECKHUE 3a/1a49H, CBI3aHHBIC ¢ HAXOXKJACHHEM I'€OMETPHYCCKAX
BEJIUYHH;
UMETh TIPEJCTaBJICHUST 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPHUHM KaK COCTAaBHOH 4YacTh
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 xmacca oOydaromuiicst HayquTCs:
CBOOOJTHO OTIEPUPOBATH TMOHATUSMH, CBS3aHHBIMH C [WIHHIPUYECKOH, KOHUYECKOH W
chepuvecKoi TOBEPXHOCTSAMHU, OOBACHSITH CIIOCOOBI TTOTYICHHS;
OTIEPHPOBATH MOHATHSIMH, CBS3aHHBIMU C TEJIAaMH BpAIICHUS: IHIUHIPOM, KOHYycOM, ceport u
1apomM;
pacro3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa M 1map) U OOBSICHATH CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;
KJIaccu(UIIMPOBATh B3AUMHOE PACIIONIOKEHHE CEPhI U TIIOCKOCTH;
BBIUMCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TENl BpalleHHs, OOBEMBI W IIONIAIA
MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJI BpAIICHHsS, TEOMETPHUYECKHX TeJI C NPUMEHEHHEM
opmyur;
CBOOOJTHO OIEPUPOBATh TMOHSATHSAMH, CBS3aHHBIMM C KOMOHMHALIMSMHU TEJI BpalleHUS U
MHOTOI'PaHHUKOB: MHOTOTPAHHHUK, BIIMCAHHBIM B Cepy M ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPAICHHS,
BBIYMCIIATH COOTHOIICHHS MEXTy TUIOINASIMH MTOBEPXHOCTEH 1 00BhEMAaMHU TIOJOOHBIX TEI;
n300pakaTh W3ydaeMble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU H3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEI BPAICHUS;
W3BJIEKaTh, WMHTEPIPETUPOBATH U MpeoOpa3oBbIBATh HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX UTypax, MPeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;
CBOOOJHO OTIEpUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIONTHATH OTNEpaIMy HaJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPHHAT;
pelath reoOMEeTPUYECKHe 3a/ladll Ha BBIUMCICHHUE YIJIOB MEXIY MPSMBIMH U TJIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUH;



cBOOOJTHO OMEpPHPOBATh NOHATHUSAMH, CBSI3aHHBIMH C JBI)KEHHEM B TIPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUM;

BBIIIOJIHATh M300pa)kK€HUsT MHOTOTPAHHUKOB M TEJI BpAllleHUs IPU IapajlIelIbHOM IEPEHOCE,
LEHTPAJIbHOM CHMMETPUH, 3€PKAJbHOM CHMMETPHUH, IIPU IIOBOPOTE BOKPYr IPSAMOMH,
peoOpa3oBaHuMsI 10100,

CTPOUTh CEUYEHMS] MHOTOTPAHHUKOB U TEJl BpAIIEHMS: CEUYEHUs LMIMHJIpA (MapajielbHO U
MEPIEHIUKYIIIPHO OCH), CEUEHHUs KOHyca (MapajljiesibHble OCHOBAHMIO U IPOXOJSIINE 4Yepe3
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJBb30BATh  METOJbl IOCTPOCHMS CEYEHWM: METOJ  CIEA0B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEHN IIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKIACHUS;

NPUMEHATh  IeoMeTpuueckue  (akThl A pElIeHUuss  CTepEeOMETPUYECKHMX  3ajad,
MIPEANOJIArarolUX HECKOJIbKO IIAaroB PEIICHUs], €CIIU YCIOBUS NIPUMEHEHHs 33J1aHbl B SIBHOU U
HEesIBHOU (opMe;

pemiaTh  3aJadyd  Ha  JIOKA3aTelbCTBO  MAaTEMAaTHYECKUX OTHOLIEHHM M HAaxOXJEHHE
r€OMETPUYECKUX BEJINYUH;

MIPUMEHSTH MPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH pelIeHNUN
CTEPEOMETPUUYECKHX 33]1a4;

MPUMEHATh TOJy4YeHHbIE 3HAHMSI Ha TMpPAaKTUKe: CPaBHMUBATh, aHAJIM3UPOBATh U OICHUBAThH
peanbHble CUTyallud, IPUMEHATh W3yYEHHBIE TIOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE MTOUCKA
pelIeHNs] MaTeMaTU4ecKl chOpMYITHUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEATbHbIE CUTYAlUU
Ha A3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENHN C UCIOJIb30BAHUEM I'€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aireOpbl, pelaTb NPAaKTHUYECKUE 337adyM, CBA3aHHBIE C
HAaX0XJACHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TPEACTaBIECHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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B3aumHoe pacnonoxeHue npsmbix
B IIPOCTPAHCTBE
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http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-
pryamyh-i-ploskostej/paralleInye-pryamye-v-prostranstve-
parallelnost-treh-pryamyh

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i plosko
stju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_plosko
stju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimis
ya_pryamymi_ 2013 01 20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivaju
chimisya_pryamymi

HapaJ'IJ'ICJ'ILHOCTb IpsAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBC

http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivaju
chimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
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http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
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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
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

[lepneHUKYISIPHOCTD NMPSAMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

25

https://www.youtube.com/watch?v=m-6jaQpcrdQ
https://foxford.ru/wiki/matematika/trigonometriya-
pryamougolnogo-treugolnika
https://interneturok.ru/lesson/geometry/10-
klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-
parallelepiped
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
http://metodisty.ru/m/files/view/geom 10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://mathus.ru/math/sm.pdf
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-
o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-
o-teoreme-o-treh-perpendikulyarah
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://ypox.pd/library/perpendikulyarnie_pryamie_ v_prostranstv
e_parallel191829.html
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrann
ikov

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-
bf9c9dal8071
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-
priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
https://kpfu.ru/staff files/F2020188451/Ganeeva_2012 matemati
ka_dlya_shkolnikov.pdf

Vriuel u pacCTOSAHUA

16

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



https://www.youtube.com/watch?v=m-6jaQpcrdQ
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://mathus.ru/math/sm.pdf
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://урок.рф/library/perpendikulyarnie_pryamie_v_prostranstve_parallel191829.html
https://урок.рф/library/perpendikulyarnie_pryamie_v_prostranstve_parallel191829.html
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

https://ru.anyguestion.info/a/sfericheskaya-geometriya-v-10-

6 | MHOTOrpaHHUKH 7 klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-
zadachah
https://kpfu.ru/staff files/F2020188451/Ganeeva_2012_matemati
7 | BekTophl B MpOCTPaHCTBE 12 ka_dlya_shkolnikov.pdf
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
[ToBTOpeHue, 0600IICHNE U
g | cucremarHsanys 3HaHU 5 https://kpfu.ru/staff files/F2020188451/Ganeeva_2012_matemati
[TpomexyTodHas aTTecTanus ka_dlya_shkolnikov.pdf
Wrorosas koHTposbHasg paboTa
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf

11 KJIACC

KonnuectBo yacos

Jlj;‘)n S;:Egﬁﬁ;fme Pa3/ICIIoB 1 TeM Beero I;;I;Tpom’ gi ?;mq OnekTpoHHbIe (IUGPOBBIE) 00pa30BATEIIBHBIC PECYPCHI
paboTsl paboThl
1 AHanuTHYECKas TeOMETPHUSI. 15 5 http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
BxoaHasi KOHTposIbHaAs1 padoTa
9 [ToBTOpeHue, 0000IICHNE U 15 1 http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
cUCTeEMAaTHU3alusd 3HaAaHNN
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-
3 | O6béM MHOTOTpaHHHKA 17 1 pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-
parallelnost-treh-pryamyh
http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i plosko
4 Tena Bpamenus 24 1 ;
stju
5 I[To1m1a 1 MOBEPXHOCTH U 00BEMBI 9 1 http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_plosko
KPYIJIBIX TEJ stju
6 I ar— 5 1 http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimis
ya_pryamymi 2013 01 20
[ToBTOpEeHME, 0600IICHNE 1
- cUCTEMaTU3alMsl 3HAHUI 17 1 http://metodisty.ru/m/files/view/rasstoyanie mezhdu_skrechivaju
ITpomekyToUHas aTTeCTaIUs chimisya_pryamymi
HUTOroBasA KOHTPOJIbHAA pa60Ta
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

I[TPOTPAMME



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi

I[TIOYPOYHOE INIJTAHMPOBAHUWE
10 KJTACC

Ne
n/n

Tema ypoka

KomnnuectBo yacos

Bcero

Kontpouns-
HbIE
paboTsl

[Ipaktu-
YECKUE
paboThl

[ara

usyue-
HUS

DneKTpoHHbIE TU(PPOBBIE 00pa30BATEIBHBIE PECYPCHI

OcHoBHbIE NpaBUiIa
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeabHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

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

Ilonsarus
CTEPEOMETPHH: TOUKA,
npsiMasi, IIO0CKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE TpaBUJIA
n300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napajyuieTbHbIX
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

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

http://metodisty.ru/m/files/view/prezentaciya dlya_sozdaniya m

otivacii k teme -
izobrazhenie prostanstvennyh figur na ploskosti

IlonsaTus:
MepECEKAIOIIHNECS
IUIOCKOCTH,
MepPECEKAIOIIHNECS
psiMast ¥ TJIOCKOCTh;
MOJIYIPOCTPAHCTBO.
CraproBas
KOHTPOJIbHAS
pabdora

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

Tlonarns:

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



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

HepEeCeKarOIInecs
TUIOCKOCTH,
HepPEeCceKarOIInecs
npsiMasi ¥ TIOCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHukH,
n300paxeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

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

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

MHororpaHHukH,
n300paxeHne
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYIECTBYIOIUX
00BEKTOB

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

AKCHUOMEI
CTEPEOMETPUH U
TIePBBIE CIICICTBUS U3
HHUX

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

AKCHUOMEI
CTEPEOMETPUH U
MIePBbIE CIICICTBUS U3
HHUX

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

AKCUOMEI
CTEPEOMETPUHU U
MI€pPBbIE CIEICTBUS U3
HuX. CiocoObI
3a/1aHUsl IPSIMBIX U
MJIOCKOCTEHN B

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



http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

MPOCTPAHCTBE.
O06o3Hauenus
Hp?[MI)IX nu
MIOCKOCTEH

10

N3ob6paxenune
CEYEHU MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOISIT
yepe3 ux peopa.
N3o06paxenue
MepeceyeHmst
MTOTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYEHUI pa3HbIMU
[[BETaMU

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

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

mnogogrannikov

11

N3obpaxenue
CEUYEHUI MUpaMU/bl,
Ky0a ¥ TIpU3MBHlI,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
repeceyeHust
MOJTy4E€HHBIX
TJIOCKOCTEH.
PackpamuvBanue
MTOCTPOCHHBIX
CeUeHUH pa3HbIMU
I[BETaMU

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

12

N306paxenue
CEYCHU I MUpPaMUIBL,
Ky0a ¥ IpU3MBI,
KOTOPBIE MMPOXOIST

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



https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

gepes ux péopa.
N3o6paxenue
[IepeceyeHUs
MIOJIy4YEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX
CEYECHUI Pa3HBIMHU
1[BETaMU

13

N3o06paxenue
CEYECHUH UpamMubl,
Ky0a U MPU3MBI,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3o06paxenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOEHHBIX
CEUYEHUM pa3HbIMU
1[BETaMU

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

14

Meton ciienoB i
MMOCTPOCHUS CEUCHUN

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

15

MeTton caenoB s
MMOCTPOCHHUS CEUCHUH.
CsolicTBa
MePECCYCHU I TPSIMBIX
H INIOCKOCTEH

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

16

Meron cnenos s
IOCTPOEHUSI CEUECHU .
CaoiicTBa
[IEPECCYCHUN IIPSIMBIX

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



https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

U IUIOCKOCTEN

17

[TocTpoenue ceuenui
B NMpamuie, Kyoe 1no
TpEM TOUYKaM Ha
pé€opax. Coznanue
BBIHOCHBIX YepTEKEN
1 3aIKCh I1aroB
MIOCTPOEHHUS

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

18

[Toctpoenue ceuenui
B NMpamuie, Kyoe no
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTekKen
1 3aIUCh I1aroB
MTOCTPOEHHUS

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

19

[Toctpoenue ceuenuit
B MUpaMHUJie, Kyoe 1mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEMN
1 3aIKCh IIaroB
MIOCTPOCHHUS

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

20

[Toctpoenue ceuenuit
B MUpaMHUJie, Kyoe 1mo
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aIUCh IIaroB
MOCTPOCHHUS

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

21

IToBTOpEeHME
IUIAaHUMETPHUU:
Teopema o
ITPONOPIHOHAIBHBIX

https://shkolkovo.net/theory/19



http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
https://shkolkovo.net/theory/19

orpeskax. [logobue
TPEyroJbHUKOB

22

IToBTOpEHUE
TJITAHUMETPUU:
Teopema MeHnenas.
PacueTtsl B ceueHnsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
MJITAHUMETPUHU U
CTEPEOMETPUH

https://foxford.ru/wiki/matematika/teorema-menelaya

23

[ToBTOpEHUE
MJIAHUMETPUH:
Teopema Menenas.
PacueTsl B ceueHnsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA
IJIJAHUMETPUU U
CTEPEOMETPUHU

https://foxford.ru/wiki/matematika/teorema-menelaya

24

B3aumHuoe
pacrnosio)KeHue
MPSIMBIX B
MIPOCTPAHCTBE.
CkpeuBarouecs
npsmele. [Ipusnaku
CKPEIIMBAIOIINXCS
MPSAMBIX.
[TapannensHbie
NpsiMbIE B
MIPOCTPAHCTBE

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

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

25

Teopema o
CYLIECTBOBaHHHU U

https://resh.edu.ru/subject/lesson/6065/conspect/125650/



https://foxford.ru/wiki/matematika/teorema-menelaya
https://foxford.ru/wiki/matematika/teorema-menelaya
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://resh.edu.ru/subject/lesson/6065/conspect/125650/

€IMHCTBCHHOCTU
IpsAIMOM
napasuiebHON
JAHHOW MPSIMOH,
MIPOXOJAIICH Uepes
TOYKY MMPOCTPAHCTBA
M HE JICKaIeh Ha
JAHHOW MPSIMO1A.
Jlemma o
MEePECCUCHU U
MapasieabHbIX
MIPSIMBIX TIOCKOCTHIO

26

[TapamensHOCTB Tpex
npsMbIX. Teopema o
TpEX MapauienbHbIX
npsMeIX. Teopema o
CKPELIMBAIOIINXCS
MIPSIMBIX

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-
pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-
parallelnost-treh-pryamyh

27

[TapannensHOE
MIPOEKTUPOBAHHUE.
OCHOBHBIE CBOKCTBA
napayiebHOTO
MIPOEKTHUPOBAHMUSI.
N300paxkeHue pa3HbIX
¢buryp B
napasuiebHON
MIPOEKIINH

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

28

IlenTpanbHas
MPOEKIUA. YTOI C
COHAIIPaBJIEHHBIMU
CTOpPOHaMH. YTOII
MEXKY IPAMBIMHU

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimis
ya pryamymi 2013 01 20

29

3agaun Ha

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



https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi

JI0Ka3aTenbCTBO
HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacroyioKeHueM
IPSIMBIX B
POCTPAHCTBE

chimisya pryamymi

30

[TonsTus:
MapajuIeIbHOCTh
MPSIMOM U TUIOCKOCTH
B POCTPAHCTBE.
[Ipu3nak
MapajIeIbHOCTH
MPSIMOM U TUIOCKOCTH.
CaoiicTBa
MapajIeIbHOCTH
MPSAMOUN M TIIOCKOCTH

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

31

I'eomerpuueckue
3aJa4d Ha
BBLIYHCJICHHE U
JI0Ka3aTeIbCTBO,
CBsI3aHHEIE C
MapajuIeIbHOCTBIO
MIPSIMBIX H
IUIOCKOCTEH B
MIPOCTPAHCTBE

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

32

[Toctpoenue ceveHus,
MPOXOJISIIEro yepes
JAHHYIO IPSIMYIO Ha
yepTexe u
MapaJyIEIbHOTO
OPYrOM HpsIMOM.
Pacuér oTHOIICHUI

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

33

[TapautenpHas

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



http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx

S NIER
MPUMEHEHHE IS
MOCTPOEHHUS CEUCHU I
Ky0a u
napajuiejenuIea.
CaoiicTBa
napajuieienuneaa u
TIPU3MBI

34

[TapannensHbie
mockocTH. [Ipusnakn
MapajuIEIbHOCTH ABYX
IIJIOCKOCTEMN

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

35

Teopema o
MapajuieTbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOSIIeH yepe3
TOUKY, HE
MPUHAJIECHKAILYIO
NAHHOMU INIOCKOCTHU U
CJIIEICTBUS U3 HEE

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

36

CsolicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajieIbHOCTH
MPSMBIX ITePECeUCHUS
MIPHU TIEPECCUCHUH
JIBYX MapaieIbHbIX
IJIOCKOCTEH TpeThel

https://resh.edu.ru/subject/lesson/6129/conspect/131671/

37

CsolicTBa
napajuieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax

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



http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

MapaieabHbIX
MPSIMBIX,
3aKJIIOUEHHBIX MEKIY
MapaieaIbHbIMU
IUIOCKOCTSIMH, O
[IEPECEYECHUH IIPSIMOM
C AByMs
MapayieaIbHBIMU
IUIOCKOCTSIMH

38

IToBTOpEHME: TeOpeMa
[Mudaropa Ha
IIJI0CKOCTH

https://www.youtube.com/watch?v=m-6jaQpcrdQ

39

[ToBTOpEHME:!
TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO
TPEYrOJIbHUKA

https://foxford.ru/wiki/matematika/trigopnometriya-

pryamougolnogo-treugolnika

40

CaoiicTBa Kyba u
MPSIMOYTOJTBHOTO
napauiesienumnea

https://interneturok.ru/lesson/geometry/10-

klass/perpendikulyarnost-pryamyh-i-

ploskostejb/pryamougolnyy-parallelepiped

41

Brruncnenne qjva
OTpPE3KOB B KyOe U
MPSMOYTOJIBHOM

rapajuieJenumnes e

https://resh.edu.ru/subject/lesson/7731/conspect/325367/

42

[lepnenauKyIAIpHOCTH
MPSIMOM U TIOCKOCTH.
IIpuznak
MEePIEHIUKYISIPHOCTU
MPSIMOM M TJIOCKOCTHU

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

43

[IepneH AUKYJIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU

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



https://www.youtube.com/watch?v=m-6jaQpcrdQ
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

44

Teopema o
CYLIECTBOBaHHUU U
CAUMHCTBCHHOCTHU

MIPSAMOM, IIPOXOAAIIEN

4yepes3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJI0CKOCTH

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

45

ITmockocT n
IEPIEHINKYIAPHBIE
UM npslee B
MHOFOFpaHHI/IKaX

https://mathus.ru/math/sm.pdf

46

ITmockocT n
NEPIEHINKYIApHBIE
UM HpSIMI)Ie B
MHOTOTpaHHUKAX

https://mathus.ru/math/sm.pdf

47

[Tepnienaukynsp u
HaKJIOHHAsL.
[Toctpoenne
MepIeHIUKYIIsApa U3
TOYKH Ha MPSIMYIO

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

48

[Tepnienaukynsap u
HaKJIOHHAsL.
[Toctpoenue
MePIeHIUKYIISApa U3
TOYKH Ha MPSIMYIO

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

49

Teopema o Tpéx
HEepIeHANKYIIspax
(nmpsimast 1 oOpaTtHasi)

https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-

znat-o-teoreme-o-treh-perpendikulyarah

50

Teopema o Tpéx
NepIeHANKYIIspax
(nmpsimast 1 oOpaTHast)

https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-

Znat-o-teoreme-o-treh-perpendikulyarah

51

Yron mexnay

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



http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://mathus.ru/math/sm.pdf
https://mathus.ru/math/sm.pdf
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://wika.tutoronline.ru/geometriya/class/10/chto-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
https://resh.edu.ru/subject/lesson/6133/conspect/272667/

CKpCIIMBAOIIMMHUCA
IPSAMBIMUA

52

ITonck
MEPIECHANKYIISIPHBIX
MPSAMBIX C IOMOIIBIO
MEPIECHANKYIISIPHBIX
IUIOCKOCTEH

https://ypoxk.pd/library/perpendikulyarnie_pryamie v_prostranst
ve_parallel_191829.html

53

OpTtoronanbHOE
ITPOCKTHPOBAHKE

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

54

[Toctpoenue ceuenuit
Ky0a, MPU3MBl,
MIPaBUIILHON
MIUPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOMU
MIPOEKIINN

http://metodisty.ru/m/files/view/postroenie sechenii_mnogogran
nikov

55

[Toctpoenue ceuenuit
Ky0a, IpHU3MBHlI,
MPaBUJIBLHOM
MIUPaMUJIBI C
MTOMOIIBIO
OPTOrOHAJILHOM
MIPOEKIINH

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

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IJIOCKOCTH.
[Iimockoctu
CUMMETpUH B
MHOTOTpaHHUKAX

https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-
bf9c9dal8071

57

IIpusnax
MEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU

https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-
priznaki-perpendikulyarnosti-pryamoj-i-ploskosti



https://урок.рф/library/perpendikulyarnie_pryamie_v_prostranstve_parallel_191829.html
https://урок.рф/library/perpendikulyarnie_pryamie_v_prostranstve_parallel_191829.html
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti

KaK CII€ZICTBHE
CUMMETPUHU

58

[IpaBunbHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

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

59

[IpaBunbHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosHuii
OT TOYKH JI0
IIJIOCKOCTH

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

60

CriocoObl OITyCTUTh
MEPIEHINKYIIAPEL:
CUMMCTpPUI, CABUT
TOYKH 110
napasiebHON
NPAMOI

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

61

Casur 1o
HenapaJuieIbHOM
NpSAMO, U3BMEHEHUE
paccTostHui

https://kpfu.ru/staff files/F2020188451/Ganeeva 2012 matemati

ka dlya shkolnikov.pdf

62

KonTpoabHasi
padora Ne 1
"B3anmHoe
pacmnosioxkeHue
NpsIMbIX B
npocrpancrae"

63

IToBTOpEHueE: yroiu
MEXKy NPSMBIMU HA
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM

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



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

TpPEyroJbHUKE,
T€OpPEMa KOCUHYCOB

64

IToBTOpEHME: yroiu
MEXIY
CKpCIIMBAOIIMMHUCA
IIpsIMbIMHA B
IIPOCTPAHCTBE

https://mathus.ru/math/lla.pdf

65

I'eomeTpuueckue
METO/Ibl BBIYUCIICHUS
yrila MEXIy
MPsIMBIMHU B
MHOTOTPaHHUKAX

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

66

JIByrpaHHBIN yroJl.
CBOUCTBO JIUHEHUHBIX

YTJI0B ABYT'PAHHOTO
yria

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

67

[TepnienauKynsipHBIE
miockoct. CBo#CTBA
B3aHMHO
MepIEH UK YIISIPHBIX
IUIOCKOCTEH

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

68

[Tpuznak
MePIEeHIUKYIIPHOCTH
IJIOCKOCTEH; Teopema
0 IIpsIMOM
MepeceyeHus IByX
IJIOCKOCTEH
MePIEeHIUKYISIPHBIX
TpEeThEN MIOCKOCTH

https://interneturok.ru/lesson/geometry/10-

klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-

perpendikulyarnosti-dvuh-ploskostey

69

IIpssMOyroabpHbIMA
napajuleJIenunesn;
KyO; U3MepeHus,

CBOMCTBA

https://resh.edu.ru/subject/lesson/7731/conspect/325367/



https://mathus.ru/math/lla.pdf
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://resh.edu.ru/subject/lesson/7731/conspect/325367/

IIPSIMOYT OJIbHOTO
napajulesienunesa

70

Teopema o AuaroHayu
MPSIMOYTOJIbHOTO
napajienenuiena u
CIICACTBUE U3 HEE

https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-
parallelepipeda-formula.html

71

CrepeoMerpuueckue
" NPUKIIATHBIC
3a7a4M, CBSI3aHHBIE CO
B3aMHBIM
pacrookKeHneM
IMPSAMBIX U IMJIIOCKOCTH

https://multiurok.ru/id64610336/

72

[ToBTOpEHME:
CKPEINBAIOIINECS
IIPSIMBIE,
HapajuleIbHbIC
IJIOCKOCTH B
CTaHIapTHBIX
MHOTOTPaHHUKAX

https://infourok.ru/prezentaciya-po-geometrii-na-temu-

skreschivayuschiesya-pryamie-1307397.html

73

[Tapa mapanienpbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXITY
CKPEIIUBAIOIIMUMHUCS
MPSIMBIMHU B TTPOCTHIX
CUTYaIUSIX

https://urok.1sept.ru/articles/614270

74

Paccrosinue oT Touku
110 IIOCKOCTH,
paccTosiHUE OT
MIPSAMOM 110
IIJI0CKOCTH

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

75

Brruucnenne

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



https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-parallelepipeda-formula.html
https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-parallelepipeda-formula.html
https://multiurok.ru/id64610336/
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://urok.1sept.ru/articles/614270
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

pacCTOSIHUNA MEXIY
CKpELIUBAIOIIUMUCS
IIPSIMBIMU C
IIOMOILIBIO
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

Tpéxrpannslii yro,
HEPaBEHCTBA JUIA
TpEXTPaHHBIX YIJIOB.

https://resh.edu.ru/subject/lesson/6063/conspect/21119/

76 | Teopema ITudaropa,
TEOPEMbI KOCUHYCOB
U CHHYCOB UL
TPEXTPAHHOTIO yIJIa
DJeMeHTBI https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-
chepuueckoit klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-
77 | reomMeTpuu: zadachah
IeoJ€3NYCCKHEC JIMHNN
Ha 3emiie
KourpoJsbHas https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-
78 | padora Ne 2 "Yrusl klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-
U paccTostHus" zadachah
CHCTeyaTmaum https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-
3HAHUU . . . . .
79 |, klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-
MHororpaHHuk 1
" zadachah
€ro 3JICMCHTHI
IMupamuga. Buast http://geometry2006.narod.ru/Lessons/10-11/24.pptx
80 IMApaMu .
IIpaBunsHas
InupamMua
[Mpuzma. [psmas u https://resh.edu.ru/subject/lesson/5443/conspect/21269/
81 | HaKJIOHHAs MPU3MBI.
IIpaBuibHas npusma
82 | Ilpsmoii https://shkolkovo.net/theory/96



https://resh.edu.ru/subject/lesson/6063/conspect/21119/
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://shkolkovo.net/theory/96

napaulelenumnesn,
IIPSIMO YT OJIbHBIN
napajuiesienunes, Kyo

Beimykiibie https://studopedia.ru/3_206028_vipuklie-mnogogranniki-
83 | MHOTOrpaHHHKH. teorema-eylera.html
Teopema Ditnepa
Beimykiibie http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
MHOTI'OI'paHHUKH.
84 Teopema Ditnepa. http://geometry2006.narod.ru/Lessons/10-11/28.pptx
[IpaBunbHbIE U
MOJIyIIPaBUJILHBIC
MHOTI'OI'paHHUKU
KonTpoabHas https://kpfu.ru/staff files/F2020188451/Ganeeva_2012_matemati
85 | paGora Ne 3 ka_dlya_shkolnikov.pdf
"MHororpaHauku''
[Mousitve BeKTOpa Ha http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
86 | mIocKkocTH U B
MPOCTPAHCTBE
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
87 | Cymma BEeKTOpOB
88 | Pa3HocTh BEKTOPOB https://resh.edu.ru/subject/lesson/4758/conspect/21647/
89 ITpaBuiio https://wika.tutoronline.ru/geometriya/class/10/osnovnye-
napauie/ieunea svedeniya-o0-slozhenii-vektorov-po-pravilu-parallelepipeda
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-
YMHOKEHHE BCKTOpa .. ) . N
90 prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-
Ha 4YHuCJI0 .
vektora-na-chislo
Paznoxxenue BCKTOpPa
no 6azucy Tpéx https://interneturok.ru/lesson/geometry/10-klass/vektory-v-
91 | BeKTOpOB, HE prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-
JIEXKAIIUX B OJHOU vektoram-zadachi
IIJIIOCKOCTH
92 | CkansipHoe https://resh.edu.ru/subject/lesson/5723/conspect/149166/



https://studopedia.ru/3_206028_vipuklie-mnogogranniki-teorema-eylera.html
https://studopedia.ru/3_206028_vipuklie-mnogogranniki-teorema-eylera.html
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
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https://school.kco27.ru/wp-content/uploads/10_Bekropsi-B-
IPOCTPaHCTBE.-MeToA-KoOpAnHAT-B-pocTpaHcTBe. pdf

33

Crepeomerpuuec
KM€ 3a/1a4H,

https://school.kco27.ru/wp-content/uploads/10_BekTopbI-B-
pOCTpaHCTBE.-MeTo1-KoopauHaT-B-ipocTpancTe.pdf
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CBSI3aHHBIC C
00BEMOM TIPSIMO-
YTOJIBHOTO Ia-
pajuIesnenumnesa

34

[Ipuknagasie
3a/1a4u, CB-
3aHHBIE C BbI-
YUCIICHUEM
o0BEMa npsamo-
YTOJIBHOIO Ia-
pajenenunena

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IpOCTpaHcTBE.-MeToI-KOOpAUHAT-B-IIpocTpancTre.pdf

35

O6BEM mpsiMoii
TTPU3MBI

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

36

Crepeomerpuuec
KHE 3aJ1a49H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MPSIMOM
TIPU3MBI

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

37

[Ipuxknagnsie
3aJa4H,
CBsI3aHHBIE C
00BEMOM
NPAMOUN MPU3MBbI

https://zaochnik-

com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-

vektorami-primery-i-reshen/

38

Breruucnenue
00BEMOB TeJI C
TIOMOIIILIO
OIPEICIIEHHOTO
HMHTETpAJIA.
O0BéM
HaKJIOHHOM
MIPU3MBI

https://school.kco27.ru/wp-content/uploads/10_Bekropsi-B-
IpPOCTPaHCTBE.-MeToA-KoopAnHAT-B-pocTpaHcTBe. pdf
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Bruucnenne

https://school.kco27.ru/wp-content/uploads/10 BekTopbI-B-
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00BEMOB TeII ¢
TTOMOIIBIO
OIPENEIIEHHOTO
HHTETpaja.
O0BéM

IMUpaMHu bl

IPOCTPaHCTBE.-MeTo1-KOOpaAMHAT-B-TIpocTpancTee. pdf

40

dopmyna
00béMa
MMUPaAMU/IBI.
OTtHoureHne
00BbEeMOB
MUPaMUJI C
00LIUM YTJIOM

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IpOCTpaHcTBE.-MeToI-KOOpAUHAT-B-IIpocTpancTre.pdf

41

dopmyna
00béMa
MUpaMHIbIL.
OTtHowmeHne
00BeMOB
MUpamMuz ¢
001muM yriom

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IPOCTPaHCTBE.-MeToA-KOOPANHAT-B-IPOCTPaHCTBE. pdf

42

CrepeomeTrpuyec
K€ 3aJa4H,
CBsI3aHHEIE C
00BEéMaMH
HaKJIOHHOM
TIPU3MBI

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

43

CrepeoMeTrpuuec
KM€ 3a]a4H,
CBSI3aHHBIE C
00BEMaMH
TUPAMH/TBI

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

44

[Ipuxnagaeie
3a7a4H 110 TeEME

https://zaochnik-
com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-
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"O0BéMBI TEN",
CBSI3aHHEIE C
00BEMOM
HAKJIOHHOM
MIPHU3MBI

vektorami-primery-i-reshen/

45

[IpuknagHsie
3a/1a4¥ 10 TeMe
"O0BEMEI TENT",
CBSI3aHHBIC C
00BEMOM
TTAPAMU/TBI

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IpOoCTpaHcTBE.-MeToI-KOOpAUHAT-B-IIpocTpancTre.pdf

46

[Ipumenenne
00BEMOB.
Brranciaenue
pacCTOSTHUS JI0
IUIOCKOCTH

https://school.kco27.ru/wp-content/uploads/10_BekTopsi-B-
IPOCTPaHCTBE.-MeToI-KOOpANHAT-B-IIpocTpancTie.pdf

47

KonTpoabHast
padora Ne 3
"O0bémM MHOT0-
rpaHHuKa'"

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IPOCTpPaHCTBE.-MeToA-KOOPANHAT-B-IPOCTPaHCTBE. pdf

48

Humuaapuyecka
sl IOBEPXHOCTb,
oOpazyromue
HMIHHAPUYECKO
1 IOBEPXHOCTU

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IpPOCTpPaHCTBE.-MeTO1-KOOpANHAT-B-TIpocTpaHcTBe. pdf

49

Hunuuap.
[Tpsamoit
KpYTOBOM
LHUAITUHJD.
IImomane
MMOBEPXHOCTHU
LHUAJIMHIpA

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

50

Konnueckas

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe
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MMOBEPXHOCTb,
oOpa3yromue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO,
napasieabHON
IIJIOCKOCTH
OCHOBaHUA

https://zaochnik-
com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-

vektorami-primery-i-reshen/

52

VYceu€HHblit
KOHYC.
N3o6paxenue
KOHYCOB H
YCEUEHHBIX
KOHYCOB

https://school.kco27.ru/wp-content/uploads/10_BekTopsi-B-
IPOCTPaHCTBE.-MeToI-KOOpANHAT-B-IIpocTpancTre.pdf

53

IImomane
OOKOBOM
MTOBEPXHOCTH U
MMOJTHOM
MMOBEPXHOCTHU
KOHYCa

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
MpOCTpaHCTBE.-MeToA-KOOpanHAT-B-IpocTpancTie. pdf

54

ITmomane
OOKOBOH
MMOBEPXHOCTH U
MMOJTHOM
MMOBEPXHOCTH
KOHYca

https://school.kco27.ru/wp-content/uploads/10_Bekropsi-B-
IpOCTpaHcTBE.-MeTo1-KOOpANHAT-B-TIpocTpancTBe. pdf

55

Crepeomerpuuec
KM€ 3a/1a41 Ha
JI0Ka3aTeNbCTBO
Y BBIUUCIICHHE,
OCTPOEHHEM

https://school.kco27.ru/wp-content/uploads/10_Bekropbi-B-
IPOCTPaHCTBE.-MeToA-KOOpANHAT-B-IpocTpaHcTBe. pdf
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CEeUEeHUU
LUINHAPA,
KOHYCa

56

Crepeomerpuuec
KM€ 3aJIa4H Ha
JI0Ka3aTeIbCTBO
U BBIYHCIJICHUC,
MTOCTPOCHUEM
CEYEHUI
LIUIIUHIPA,
KOHYcCa

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

57

[IpuknagHsie
3aJ1a4H,
CBSI3aHHBIE C
LHHAJIUHIPOM

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

58

[Tpuxknagasie
3aJa4H,
CBsI3aHHEIC C
IAITUHIPOM

https://zaochnik-
com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-
vektorami-primery-i-reshen/

59

Cdepa u map

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
pocTpaHcTBe.-MeTo1-K0OpAMHAT-B-TIpocTpaHcTBe. pdf

60

[Tepeceuenue
cdepsl U mapa ¢
IJI0CKOCTBIO.
Kacanue mapa u
chepsl
TJI0CKOCTBIO.
Bunn
n300pakeHue
apa

https://school.kco27.ru/wp-content/uploads/10_Bekropsi-B-
IpPOCTpaHcTBe.-MeToI-KOOpANHAT-B-TIpocTpancTBe. pdf

61

Ilepeceuenue
cdepsl U 1mapa ¢
IUIOCKOCTBIO.

https://school.kco27.ru/wp-content/uploads/10_BekTopbI-B-
IPOCTPaHCTBE.-MeTo1-KoOpaAuHAT-B-IpocTpancTBe. pdf
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Kacanwue mapa n
cepsl
IUIOCKOCTBIO.
Bungun
n300pakeHue
mapa

62

YpaBHeHue
cdepsl.
[Tnomane chepsr
u €€ yacteu

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IpOoCTpaHcTBE.-MeToI-KOOpAUHAT-B-IIpocTpancTre.pdf

63

CummMmerpust
cdepsl 1 mapa

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

64

CrepeomeTrpuyec
KM€ 3a7]a91 Ha
JTI0Ka3aTeJIbCTBO
Y BBIUUCIICHUE,
CBSI3aHHBIE CO
cdepoit u
apom,
MTOCTPOCHUEM UX
CEUYCHMIT
TJIOCKOCTBIO

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

65

CrepeomeTrpuyec
KM€ 3a7]a41 Ha
JI0Ka3aTesIbCTBO
Y BBIYMCIICHHE,
CBSI3aHHBIE CO
chepoii u
1apom,
MMOCTPOCHUEM MX
CEYEHUM
MIJIOCKOCTBIO

https://zaochnik-
com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-
vektorami-primery-i-reshen/

66

IIpukinagasie

https://school.kco27.ru/wp-content/uploads/10_BekTopbI-B-
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3aja4u,
CBSI3aHHBIC CO
cdepoii u mapom

IpOCTPaHCTBE.-MeTo1-KOOpaAMHAT-B-TIpocTpancTee. pdf

67

IToBTOpEHwUeE:
OKPY>XHOCTH Ha
IIJIOCKOCTH,
BBIYHCIICHUA B
OKpY>KHOCTH,
CTaHJapTHBIE
noxoous

https://school.kco27.ru/wp-content/uploads/10_Bekropbi-B-
IpOoCTpaHcTBE.-MeToI-KOOpAUHAT-B-IIpocTpancTre.pdf

68

Pazmmunsnie
KOMOMWHAIIUU TE
BpaIllEHUS U
MHOTOTPaHHUKOB

https://school.kco27.ru/wp-content/uploads/10_BekTopsi-B-
IPOCTPaHCTBE.-MeToI-KOOpANHAT-B-IIpocTpancTe.pdf

69

3agaun 1o TeMe
"Tema u
MTOBEPXHOCTH
BpaiieHus"

https://school.kco27.ru/wp-content/uploads/10_BekTopbi-B-
IPOCTPaHCTBE.-MeToA-KOOPANHAT-B-IPOCTPaHCTBE. pdf

70

3amaun Mo TemMe
"Tema n
MMOBEPXHOCTHU
BpaieHus"

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

71

KonTpoabHast
padora Ne 4
"Tesa
Bpamenus’''

http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

72

O6BéM
VTHH]IPA.
Teopema 06
00BEME IPAMOTO
IMJTMH]IPA

https://zaochnik-
com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-
vektorami-primery-i-reshen/

73

Brruucnenne
00BEMOB TeII C

https://school.kco27.ru/wp-content/uploads/10_BekTopbI-B-
poCTpaHcTBe.-MeTo1-KoopauHaT-B-ipocTpancTe.pdf
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IIOMOIIBIO
OIPEAEIEHHOTO
HHTErpaia.
O0BEM KOHYCa

74

IInomangu
OOKOBOI U
TTOJTHOM
MMOBEPXHOCTHU
KOHYCa
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OueHoYHBIH MaTepuaJl

I'eomerpus 10k1acc
CrapToBasi KOHTPOJIbHAas padoTa 0 reoMeTpUHU
1 BapuanT

OumH 3 cMexXHEIX yrios pasen 105°. Haiitu apyroit yrod.

B tpeyronsauxe ABC £A = 42°, 2B = 89°. Haiitu £C.

HaiiTi muomaas npsMoyrojibHOTO TPEYroJbHUKA, €CIIU €r0 KaTeTsl paBHbI 20 cv u 15 cm.
HaiiTi nuaronans npssMOyrojibHUKa CO CTOPOHaMH 6 cm U 8 cm.

OnuH U3 yriioB napasienorpamMma pases 105°. HaiiTi ocTanbHEIE YITIbL

B npsimoyronsHOM TpeyronbHuke ABC ¢ npsMbIM yrioMm B kateT AB paBeH 8§ cm, a
npotusonexamuii yron C pasen 30°. Haiitu runotenysy AC.

B tpeyronsauxe ABC AB = 7 om, BC = 10 0m, a £B = 45°. Haiitu AC.

CMexHBIe YIITbl OTHOCATCS Kak 7:2. HalTu 3TH yrisl.

Vst Tpeyronsauka ABC otHOCcsATCs Kak 3:7:8. HaliTi 3TH yriusl.

. O U3 yriioB napauienorpamma B 5 pa3 6osiie apyroro. Hailtu 3T yrisl.

2 BapuaHT

OnvH 13 cMeXHEIX yrioB paseH 82°. Haiitu npyroii yrou.

B tpeyromsauke ABC £B = 51°, 2£C = 79°. Haiitu £A.

Haiitn mumomaap npsiMOyroiasHOTO TPEYroJIbHUKA, €CIIU €r0 KaTeThl paBHbl [0 cv u 27 cm.
Haiitu ogHy 13 CTOPOH NPsIMOYrOJIbHUKA, €CIIU ApYyrasi €ro CTOpoHa paBHa 6 cm, a TUArOHAJIb
paBHa /0 cm.

OnvH 13 yrioB mapasienorpamma paseH 69°. HaiiTi ocTaibHEIE YTIbL

B npsmoyroneaoM TpeyrosibHuke ABC ¢ npsimbiM yriaoM C runotenysa AB paBHa /4 m, a yrou
B pasen 30°. Haiiti xater AC.

B tpeyronsanke ABC BC = 8 cm, AC = 5 cm, a 2C = 30°. Haiitu AB.

CMexHBIC YIIIbl OTHOCATCS Kak 3:7. HaliTu 3tH yrisl.

Vsl Tpeyronbanka ABC oTHOCSTCS Kak 2:5:8. HallTh 3TH yriibl.

. Ogun U3 yrinoB napasienaorpamMma B 8 pas 6ombiie qpyroro. Haiftu 3T yrisl.

KountpoJsbHas padora Ne 1 «B3anMHoe pacnosiokeHue NpsiMbIX B IPOCTPAHCTBE»
1 Bapuant

B rerpasape ABCD touku M, K u P — cootBercTBenHO cepeaunnl pedep AB, BD u BC.
JHoxka3zatb, uto miiockoctb MKP mapannensna miockoctu ACD u Haiitu miomans AMKP, ecinu
mwomanas A ACD paBHa 48 cMm?.

Han napamnenenunen ABCDA1B:C1D;. [Toctpouts ceuenune napasienenure/ia miocKOCTbhIO,
npoxosuieit uepes cepeauny pedbpa AD, mapamnensHo miockoctd ACCrh.

[Ipsimble ¢ U 6 Jexar B mapauIeTbHBIX MIIOCKOCTAX o U . MOTYT 11 3TH TpsiMbIe OBIThH: a)
napajuieNbHBIMH, 0) CKPEIUBAIOIIUMUCS ?

Cnenate pUCYHOK AJsl KaxA0T0 cirydas. OObSICHUTS.

2 BapuaHT
B terpasape ABCD touku M, K u P — cootBeTcTBeHHO cepeaunnl pedep AD, BD u DC.

Joka3zats, uto miuockocte MKP napamnensna minockoctu ABC u Haiitu miomanas AABC, ecin
mnomaas A MKP paBhna 48 cM?.



2)

3)

Han mapamnenenunenq ABCDA1B:1C1D;. IToctpouTs cedenune napasieienure/ia TIoCKOCThIO,
npoxojsuieit uepes cepeauny pedpa AB, mapamiensno miockoctu DBB;.

[IpsiMble a 1 6 JIeXKAaT B MEPECEKAIOLTUXCS MIOCKOCTIX oL U 3. MoryT Jin 3TH npsiMbIe OBITh: )
napajyieIbHBIMK,  0) CKpeUIMBaOIUMHCS?

Crenatb pUCYHOK JUIsl KaXJ0T0 citydast. OOBbSICHUTS.

KonTpoabHasi padora Ne 2 «Y1Jbl U paccTOAHUS
1. dunaronans kyba paBHa 6 cm. HaiinuTe:
a) pedpo Kyoa;
0) KOCHHYC yrja MEXIy IMaroHaiblo Ky0a W IUIOCKOCTHIO OJHOM U3 €ro rpaHei.
2. Cropona AB pomb6a ABCD paBna a, oguH u3 yrioB paBeH 60°. Uepe3 ctopony AB

a

MIpOBeJIEHA MIOCKOCTh 0L HA PaCCTOSIHUU 2 o1 1ouxu D.

a) Haiigute paccrosinue ot Touku C 10 TUIOCKOCTH 0.

6) Iloxaxxure Ha  pHCYHKE  JIMHEHHBIH  yron  aByrpanHoro yrima  DABM,
M €.

B) HailiuTe CUHYC yIila MEXAY INIOCKOCThIO pOMOa U TNIOCKOCTHIO O

KonTpoabHas padora Ne 3 «MHOrorpanHuKm»

Bapuanr I
1) OcHoBaHue NPSAMOM PU3MBI - IPSIMOYTOJIbHBIM TPEyroJIbHUK ¢ Karetamu 6 u 8 cMm. Haiinure
Io1aab OOKOBOM MOBEPXHOCTH MPU3MBI, €CIIU €€ HaubOoJIblllas O0KOBas rpaHb - KBapar.
2) bokoBoe peOpo MpaBUIBLHON YETHIPEXYTOJbHOW THUpaMHUABl paBHO 4 cM W oOpa3yeT ¢
IJTOCKOCTBIO OCHOBAHUS MUPAMUIBI YTOJI 45°.
a) Haiigute BBICOTY TUpaMU/IBI.
0) Haitnure miomaas O0KOBOM MOBEPXHOCTH MUPAMU/IBI.
3) OcHoBaHue mpsMOro mapauienenunenaa - pom6 c¢ aumaroHansmMu 10 u 24 cm. Menbmas
JTUaroHallb mapajijiesienuneaa oopasyeT ¢ MIOCKOCThI0 OCHOBaHUs yrod 45°. Halaure miomans
MIOJIHOM MOBEPXHOCTH MapaJljiesienumea.

Bapuant 11
1) OcHoBaHmMe TPSAMOM TPHU3MBI - TMPSIMOYTOJBHBIM TPEYrOJBHHK C THIOTEHY30H 13 cM u
karetoM 12 cM. Haiinure miomaap OOKOBOW IMOBEPXHOCTH MPHU3MBI, €CIIM €€ HaWMEHbIIas
OOKOBas rpaHb - KBaJpaT.
2) BpicoTa mnpaBUIBHON YETHIPEXYTOJIbHOW MNUPAaMHJIBI paBHA V6 cM, a GokoBoe pebpo
HAaKJIOHEHO K IJIOCKOCTH OCHOBaHMUs 1oJ yriiom 60°.
a) Haiigure 60k0BOE peOpO MUpaMHIbI.
0) Haiinure miommaab 60KOBOY MOBEPXHOCTH MHUPAMHU/IBI.
3) OcHoBaHMe MPsAMOTro Mapajienenureaa - poMO ¢ MeHblleld AuaroHansio 12 cM. bosbiias
JIMaroHalib Mnapajiesenuiena papHa 162 cMm u obpa3yet ¢ 60koBBIM peOpom yromu 45°. Haliaure
TUIOIA/Ib MTOJIHOM MOBEPXHOCTH MapalieNenune/

IIpomexyrouynas arrecranus UToropas KOHTpoibHasA padora

BAPUAHT 1.
a Hano: a (ABC), L
M ABCA npsiMOyTOJTbHBIH,
C=9w
Joxazamb:  MCBA
A IIPSAMOYTOJIBHBIH.




2. ABCDA:B:C:D1 — npaBuisHas npusma. AB = 6¢cm, AA1= 8cm.
Haiitu yron mexay npsimeiMu AA1 v BC; mutonaip nosiHOM NOBEPXHOCTH ITPU3MBI.

3. B mpaBMIIbHOM TPEYroNbHOM MUPAMUJE CTOPOHA OCHOBAHMSA paBHA 2v/3 CM, a BBHICOTA paBHA 2
cMm. Haiitu yronm nHakiona OOKOBOTO pedpa K IUIOCKOCTH OCHOBaHUsA. OTBET 3aluIInTE B
rpagycax.

4. OcHoBaHHE MPSIMON MPU3MBI — TPEYTOJIBHUK CO CTOPOHAMH 5 cM U 3 cM 1 yriaoMm B 120° mexmy
Humu. Hanbonpimas w3 momasnei GOKOBBIX rpaHeil paBHa 56 cm2. Haiitm miomans MOJHO#M
MIOBEPXHOCTH IIPU3MBI.

BAPUAHT 2.
a
1. M /:mo: ABCD — pomb,
B C ACNBD=0,
a (ABC)_L
[Moxazams: MO  BD. L

0)
A

N

ABCDA:B:C1D: — npaBunsras npusma. Ilnomans eé momHoi moBepxHocTH pasHa 210 M2, a
Iomans 60koBoit moBepxHOCTH 160 M2, HaliT! CTOPOHY OCHOBAHMS M BBICOTY MPH3MBI.

3. B mpaBuibHO# 4eTHIPEXYTOIBHON TUPAMHJIE CO CTOPOHOW OCHOBaHUS 6 CM W JJIMHOW OOKOBOTO

pebpa V50 cM HalWTH KOCHHYC YIJla HakjloHa OOKOBOro pedOpa K TIUIOCKOCTH OCHOBaHUS H
TUTOIIA b OOKOBO MOBEPXHOCTH.

4. CTOopoHBI OCHOBAaHHMS MPSMOTO TMapajlIesienueaa paBHel 8§ cM U 15 ¢cM 1 00paszyroT yroa B 60°.
Menbimas U3 IUIOMIAZCH JUaroHajJbHbIX cedeHui paBHa 130 cm?. HaiiTi Tuionaas MoJTHOM
MOBEPXHOCTH MapajuieNenunea.

I'eomeTpus 11 kaacc
Bxoanasi KoHTpoJIbHAsA padoTa

Kakas u3 ¢uryp He siBIsieTcss OCHOBHOM (puUrypoii B mpocrpancrae?

1) Touka; 2) orpe3ok; 3) mpsmas; 4) INIOCKOCTb.

2. IIpsimeie a m b ckpenruBatomuecs. Kak pacnonoskena mpsimasi b OTHOCUTENIBHO MIIOCKOCTH 0,
ecly mpsimasi a € o.?

1) mepecekaer; 2) mapajuienbHa; 3) JEXKHT B MJIOCKOCTH; 4) CKpEUIUBACTCS.

3. Onpenenure, Kakoe yTBEP>KICHUE BEPHO:

1) [lepnenauKkynasip JUIMHHEE HAKJIOHHOM.

2) Ecnu 1Be HaKJIOHHbIE HE paBHBI, TO 00JIbIIIAsl HAKIIOHHAS UMEET MEHBIIYIO IPOEKIHIO.
3) IlpsiMas mepneHUKYIsipHa MIIOCKOCTH, €CITU OHA MEPIEHANKYIISIPHA JeKAIIUM B 3TOM
IUIOCKOCTH JIBYM CTOPOHAM TpeyrojbHHKA.

4) Yros Mex 1y napajuleIbHBIMU NPSMON U MJIOCKOCTBIO paBeH 90°.



4. PaccrosiHMe MeXAy IBYMS NapajuIeIbHBIMM IIJIOCKOCTSAMHU PaBHO 8 cM. OTpe30K MpsIMOi,
JUIMHA KOTOpOoro 17 ¢M, pacnoJioskeH MeX/ly HUMHU TakK, 4TO €r0 KOHILbI IPUHAIEKAT
1ockocTAM. Hailiinre mpoeKuio 3Toro oTpe3ka Ha Kaxayro U3 IJI0CKOCTEN.

I)15cm; 2)9cem; 3)25cm) 4) 12 cm.

5. K mnockoctu MKPT nposenen nepnenaukyisp TE, paBHblii 6 1vM. BeIunCInTh paccTOsIHUE OT
touku E no Bepmmubl pomba K, ecmu MK = 8 M, yron M pomba pasen 60°.

1) 10 om; 2) 14 ov; 3) 8 nm; 4) 12 nm.

6. 'unoteny3a npsMOyroJasHOTO TPEYTroJbHUKA paBHa 12 cM. BHE MII0CKOCTH TpeyrojabHuKa
JlaHa TOYKa, y/laJeHHas OT Ka)JI0M BEepIIMHBI TpEeyroibHUKa Ha pacctosiHuu 10 cm. Haiinure
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH TPEYroJIbHUKA.

1) 4cm; 2)16cm; 3)8cm; 4) 10 om.

7. VI3 HEKOTOPOY TOYKM MPOBEJIECHBI K JAHHOW INIOCKOCTH NMEPIEHANKYIISP U HAKIIOHHAs, YroJl
MeXxay KoTopbsIMU paBeH 60°. HaiiuTe npoeKio HaKIIOHHOW Ha JaHHYIO MIOCKOCTb, €CIH
MIEPIEHIUKYIISP PABEH S5 CM.

1)5V3em; 2)10cem; 3)5cm; 4) 10V3 em.

8. HaiiTi 00KOBYIO MOBEPXHOCTbH NMPABUIIBHOMN TPEYroJIbHOM MUpPaMU b, €CIIN

CTOPOHAa OCHOBaHUS paBHA 2 CM, a BCE JIByTpaHHbIE YIJIbl IPU OCHOBAHUU paBHbI 30°.

1 2cem?  2) 2V3em® 3) V3 em? 4)3\2 em?

9. HaiiTu miomazs MOBEpXHOCTH NMPSMOYTOIBHOTO MapajuiesienuIe1a Mo TPeM ero U3MEepeHusM,
paBHBIM 3 cM, 4 cM, 5 cM.

1) 94cm? 2)47 em?;, 3) 20 cM?; 4) 54 cM?

BBoanbli Tect no reomerpun 11 kiac

Kaxast u3 ¢uryp He sBIseTCs OCHOBHOUM (UTYPOI B IPOCTPaHCTBE?

1) Touka; 2) otpe3ok; 3) mpsMas; 4) INIOCKOCTb.

2. Ilpsimeie a m b ckpenuBaromuecs. Kak pacronoxeHa npsiMasi b OTHOCUTENBHO TJIOCKOCTH 0,
ecyu npsAmMas a € o?

1) mepecekaer; 2) mapajuienibHa; 3) JIKUT B IUIOCKOCTH; 4) CKpEIIMBACTCS.

3. Onpenenute, Kakoe yTBEPKIACHUE BEPHO:

1) IleprieHnuKySp ATUHHEE HAKIIOHHOM.

2) Ecnu nBe HaKJIOHHBIE HE PaBHBI, TO OOJIbIIAS HAKIOHHAS UMEET MEHBIIYIO MPOEKIHUIO.

3) [Ipsimas nepneHAUKYIISIPHA MIIOCKOCTH, €CIIM OHA MEePIEHANKYIISIPHA JIeKallUM B 3TON
IIJIOCKOCTH JIBYM CTOPOHAM TPEYrOJIbHUKA.

4) Yron Mexy NapajuieIbHBIMU MPSMOM M TUIOCKOCThIO paBeH 90°.

4. PaccrosiHre MeXAy IBYMS apauIeIbHBIMU IIJIOCKOCTSAMU PaBHO 8 cM. OTpe30K MPsIMOiA,
JUIMHA KOTOpOro 17 cM, pacrnosoKeH MeXy HUMH TaK, YTO €ro KOHLbI IPUHAIEKAT
IJI0CKOCTAM. HaliiuTe npoeKuuio 3TOro 0Tpe3ka Ha Kaxayro U3 INIOCKOCTEH.

1)15cem; 2)9cm; 3)25cm) 4) 12 cm.

5. K mnockoctu MKPT nposenen nepnenauxynsip TE, paBHsblit 6 AM. Beiuncnute pacctosHue ot
touku E no Bepmmuel pomba K, ecnu MK = 8 nm, yron M pomba pasen 60°.

1) 10 om; 2) 14 om; 3) 8 am; 4) 12 nm.

6. 'unoreny3a npsAMOyroJapHOTO TPEYroJibHUKA paBHa 12 cM. BHe MI0CKOCTH TpeyroiabHUKa
JlaHa TOYKa, AAJIEHHAas OT KakJI0M BEPIIMHbBI TpeyrojibHUKA Ha pacctosiHuu 10 cm. Halinure
paccTosiHUE OT TOYKH J0 MJIOCKOCTH TPEYrOJIbHUKA.

1) 4cm; 2) 16 em; 3)8cm; 4) 10 om.

7. I3 HEKOTOPOM TOYKH MPOBEAEHBI K TaHHOW MJIOCKOCTH MEPIEHANUKYIISIP U HAKJIOHHAs, YTOJl
MeXAy KOTopbsIMU paBeH 60°. HaliinTe npoeKIuo HaKJIOHHOW Ha JAHHYIO IUNIOCKOCTb, €CIH
NEPIEHIUKYIISAP PaBEeH 5 CM.

D5V3em; 2)10cem; 3)5cm; 4) 10V3 em.

8. HaiiT OOKOBYIO MOBEPXHOCTh MPABUIBHON TPEYTOIbHOM MUPAMUIbI, €CIIU

CTOpOHAa OCHOBAaHUS PaBHA 2 CM, a BCE IBYTPaHHbIE YIJIbl IPH OCHOBaHUM paBHBI 30°.
D2em®  2) 2V3em® 3) V3 em? 4)3\2 em?



9. Haiitu mIomanab MOBCPXHOCTH NPAMOYI'OJIBHOTO IMApAJIJICIICTIMIICIA 10 TPEM €ro USMCpPCHUAM,

paBHbIM 3 cMm, 4 cM, 5 cM.
1) 94cm? 2)47 cm? 3) 20 cM?; 4) 54 cM?.

KonTpoabHasi padora Ne 1 «AHaTUTHYeCKasi FeOMeTPHUS»
Bapuanr 1

CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXO el uepe3 Touky M, (—1; 2;3) u
HepHEHIMKYIApHON BekTopy 71 (3; —2; 7).
CocTaBUTh ypaBHEHHE IIJIOCKOCTH, IPOXOIAIICH Yepe3 TpU JaHHBIE TOUKH, HE JISKAIINe Ha
oxnoit npsimoit: A (—2; 3; 5),B (3; —8; 7), C(0; 6; —4).
Bepmmaamu nmupamuabl ciayxar Touku A(-1,5,2), B(2,-3,0), C(4,-2,3), 1(2,1,3). Haiitu 00bem
MTUPaMUIBL.
Jlnist yka3aHHOM OKPY>KHOCTH OTIPENIENIUTh KOOPIUHATHI IEHTpa S U paauyc I
X* +y?—8x+12y-29=0

Haiiti nonmyocu, pokychl U SKCIIEHTPUCUTET SJIUIICA:
2x?2+3y?+8x—6y—25=0
Haiiti nonmyocu, Gokychl, SKCIIEHTPUCUTET U YPaBHEHUS aCUMITOT TUIIEPOOIIbI:
x* —3y*+6y-15=0

Bapuanr 2

CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOAIIEH yepe3 Touky M, (—2; 3;5) u
NEPIEHIMKYIAPHON BekTOpy 71 (2; —1; 4).

CocTaBuTh ypaBHEHHUE IIIOCKOCTH, IPOXOAAIICH Yepe3 TPH JaHHBIC TOYKH, HE JIeXKallie Ha
ojHoit npsmoit: A (—=5; 0;6),B (2; —6; 9),C(1; 2; —4).

Bepmmaamu nmupamunbl ciykat touku A(-2,3,2), B(2,-5,0), C(4,0,3), J1(-2,1,-3). Haiitu o6bem
MUpaMHIBL.

JInst yKa3aHHOM OKPY)KHOCTH OIPEICINTh KOOPIUHATHI IIEHTpa S 1 paanyc I

9% +9y% — 72 +18y — 208 =0

Haiitu nostyocu, OKyChbl M SKCLEHTPHCUTET HILIUIICA:
3x2+6x+2y2—2y=0

Haiitu nonyocH, pOKychl, SKCHEHTPUCHTET ¥ YPABHEHHUs aCUMIITOT THIIEPOOIbI:

x> —y?+4x-10y-25=0

KonTpoabHast padora Ne 2 "[loBToOpeHre: MHOTOrpaHHUKH, CEYeHUSI MHOTOTPAHHUKOB»
Bapuant 1

— —>
. Hatinure AB + BC.

. Haiigure many BeKTOpa;’ {6;0;8}.

. Hanumure ypaBuenue cdepsi ¢ rieatpom E (0; 5; -1).

. Haiigute 06beM IpsIMOYTOJILHOTO MapaieNienurea ¢ u3MepeHusmMu 3 cM, 4 cM, 5 cm.
. Pamuyc mununapa 10 cM, BeicoTa 5 cM. Haliaute o6beM munmmHpa.

DN B~ W —

- —> —» > —> >
6. Haiinute 3Hauenue Boipakenus 2(a + b) —(5a — 2b) + 4a—4b.

—> —>
7. Haiingute yron Mexmay BEKTOpaMu M (\/E; V2: 0), n(1;1, \/7)



N

no

8. PaccrosiHue OT LieHTpa 11apa A0 CEeKyIlel IIOCKOCTH paBHO 6 cM, paauyc mapa paseH 10 cwm.
Haitaure nomans ceyenus mapa.

Bapmuanr 2

— —>
. Haitnure CD + DB.
. Haiimure mmmy BeKTopem> {2;2;1}.
. Harmiure ypaBuenue cdepsl ¢ nearpom O (2; 3; -4) u paanycom 4.
. Haiigure 06beM npsIMOYroJIbHOTO Mapaiesienuiea ¢ U3SMEpeHusIMu S cM, 6 cM, 4 cm.
. Pagnyc munmmaapa 5 oM, Beicora 10 cm. Haiinure 06bem nunuHpa.
. Haiigure 3nadenue Beipakenus 3(m+ n) —2(m — n) - 4n.

ANV AW —

7. Haiingure yron Mexmay BeKTOpaMI/IETZ; 2; O),_b>(1; 0; 1).

8. PaccrosiHue OT LIeHTpa 11apa A0 CEeKyIIeH MIOCKOCTH PaBHO 5 cM, paauyc mapa paBeH 13 cwm.
Haitaure nnomaas ceyenus mapa.

KountpoabsHas pa6ora Ne 3 «O0bEM MHOTOrpaHHUKA)

BAPHAHT 1.
B npsMoM mapaJuTenenumnesie CTOpoHbl OCHOBAHNS, paBHbIE 4 U 6 cm, 06pasyroT yrom 60°.
BobInas paroHans apauieNenniieia 00pasyeT ¢ MI0CKOCThI0 ocHoBanus yron 45°. Haiimre
00beM Mmapajienenumnesna.
Haiinmure 00beM MpaBMIIbHON MIECTHYTOJILHON MTUPaMUJIBI, Y KOTOPOH Kaxk0€ pedpo paBHO 4 CM.
OcHoBaHMEM MUPaMUIbI CIYKHUT MPSIMOYTOJIbHUK, JJTUHA CTOPOHBI KOTOPOTO paBHa /5 cu, a
JUTHHA eTo AuaroHanu 24 cyu. Haligure 0o0beM mupaMuibl, €Ciii Kaxaoe ee 00KoBoe pedpo
HaKJIOHEHO K OCHOBAHHIO MUPAMU/IBI TIO]] YTIIOM 450,
Brruucnure 00beM MpaBUILHOM TPEYroOIBHOM MUPAMUIBI CO CTOPOHAMHU OCHOBAHUS 5 U 8 ¢,
60KOBOE PeOPO KOTOPOil HAKIIOHEHO K IIIOCKOCTH OCHOBAaHMS 1101 yrioM 60°

BAPUAHT 2.
OcHOBaHKEM IPAMOTO Hapajilesenuea CIyKuT poMb co cTopoHoit 6 ey 1 yriaom 120°,
MeHnbInas quaroHans napaielenurnena oopasyer ¢ IIOCKOCTbIo ocHoBanus yron 45°, Haiinure
o0BbeM mapaienenumne/a.
Haiimure 00beM MpaBHIIbHON TPEYTOJILHON MUPAMHUJIBI, Y KOTOPOH KaXkaoe pedpo paBHO 3 cm.
OcHoOBaHHE NMPU3MBI — TPEYTOJIBHUK cO cTopoHamu 8, 9 u 1/ cm. Halimute 0ObeM pU3MBI, €CII
BBICOTA €€ paBHA 0OJIbIIIEH BHICOTE OCHOBAHUSI.
Brruncnute 00beM MpaBUIbHON YETHIPEXYTOJIbHON YCEUYEHHOM MUPAMHUIBI CO CTOPOHAMU
ocHoBaHMS 7 U 9 cm, a 6GOKOBOE PeOPO HAKIOHEHO K IJIOCKOCTH OCHOBaHus moj yriaom 30°.

KountposbHnas padora Ne 4 «Tena Bpamenus

1. Bapuamnr.
1. OceBoe ceueHune nuIMHApa — KBaapar, JuaroHaib kotoporo 4 cm. Haligure ninomans
OO0KOBO OBEPXHOCTH LIMIMHJPA.
2. Paguyc ocHOBaHMs KOHYca paBeH 6 cM, a 00pa3yrolias HAKJIOHEHA K TNIOCKOCTH OCHOBaHMS
nox yriaom 60°. HaliquTe miomaab ceueHusl, MPOXOIAIIEro uepes ABe 00pasyrolue, yroi
MEX]ly KOTOPBIMH paBeH 45° u miona b 60KOBOH MOBEPXHOCTH KOHYCA.
3. Tuamerp mapa paser d. Yepes KoHell 1raMeTpa MpoBeieHa MII0CKOCTh MO/ yriaoMm 45° k
HeMmy. Haligure niomaab cedeHus mapa 3TOH MI0CKOCTBIO.
4. B uunusape npoBeAeHa MII0CKOCTh, TapaJljIeNIbHAsl OCH U OTCEKAOIasl OT OKPYKHOCTH
ocHoBaHus Ayry B 90°. Jluaronans ceyenus pasHa 10 cM u ynanena ot ocu Ha 4 cMm. Haiinure
TUIOIA/Ib OOKOBOM MOBEPXHOCTH LIMIMHIPA

2. Bapuanr.



1. OceBoe ceueHne MUITMHAPA — KBAJPAT, IUIOIIAlh OCHOBAHMS IIJIHHPA paBHa 1677 cM2.
Haiinure niomaas 60KOBOM MOBEPXHOCTH LIMIUHIPA.

2. BricoTa KOHyca paBHa 6 ¢M, YroJl IIpy BEpILIMHE 0ceBOTo ceueHus paseH 90°. Haiinure
IO/ CEYCHHMSI, TPOXOISIIETO Yepe3 IBe 00pa3yroiire, yroll MeX, 1y KOTOpbIMH paBeH 30° u
IUIOIIA/b OOKOBOH MOBEPXHOCTH KOHYCA.

3. [Inomanp ceyeHus mapa mIOCKOCThIO, IPOBEAECHHOMN uepe3 KoHell quameTpa noj yriaom 30° k
HeMy, paBHa /57 cM2. Haligure nuamerp mapa.

4. Yepes BepIInHy KOHYyCa MIPOBEJCHA TUIOCKOCTh, IIEPECeKaroIias OCHOBAHHE 10 XOPJIe, INTHHA
KOTOpoil paBHa 3 cM, U crsaruBatouieit xyry 120°. I1nockocTs ceueHust COCTaBISAET € MIIOCKOCTHIO
ocHOBaHus yroi 45°. Haliaure muioniaabs 00KOBOH MOBEPXHOCTH KOHYCA.

KonTtpoJubHas padora Ne S «Iliiomanu noBepxHocTH U 00bEMbI KPYIJIBIX TEJD
1. Beruncnute miomniaap 60KOBON NOBEPXHOCTH KOHYCA, paJilyC OCHOBAHUS KOTOPOTO paBeH 3
cM, obpaszyromas — 4 cMm.
2. Beraucnute miomas O0KOBOM MOBEPXHOCTH MWIMHAPA, PaINyC OCHOBAHUS KOTOPOTO PaBeH
3 cMm, a BeIcoTa - 4 cM.
3. Haitnure momaas moBepXHOCTH chepsl, eciiu e€ paanuyc paBeH 4 cM.
4. (xaxpaoe 3amanue 1o 0,5 6amna) YcraHOBUTE COOTBETCTBHE MEXIY ypaBHEHUAMH cdepsl (1 —
4) ¥ COOTBETCTBYIOIIMMHU UM PAIMyCOM M KOOPJIUHATAMH IIeHTpa (A

. A[B[B [T |
L.(x+3)2+ (+4)?%+ (z+2)?2=36;, A.R=6,0(3;4;-2); 1
2.(x—3)%+ (y+4)?+ (z—2)2=36; B.R=6,0(-3;-4;-2); |2
3.(x+3)%+ (y—4)?+ (z—2)2=36; B.R=6,0(3;-4;2); |3
4.(x=3)2+ (y—4)%2+ (z+2)2=36; T.R=6,0(-3;4;2); 4

JI.R=6,0(3; 4, 2).
5. InuHa nuHUM niepecedeHust cepbl U MIOCKOCTH, KOTopas yAajleHa OT ee LeHTpa Ha 12 cwM,
paBHa 107 cm. HaliguTe tutomanb cdepsl.
6. OOpasyromas koHyca paBHa 13 cm, a e€ Beicora 12 cm. Haiigure mmomanps MOJHOM
MMOBEPXHOCTH KOHYCA.

7. B nunuHApe mapajuiebHO €ro OCH IPOBEICHO CEYeHHe, AMAaroHallb KOTOPOro oOpasyeT C
IJIOCKOCTBIO HIKHETO OCHOBAHHUSI Yrojl (. DTO CEUYEHME IepeceKaeT OCHOBAaHHE IO XOpje,
KoTopasi cTsruBaeT nyry o. OrmnpeaenuTe IUIONIa[b MOJHOW MOBEPXHOCTH UWJIMHIpPA, €CIU
paaunyc ero ocHoBaHusI paBeH R.

II BapuanT

1. BeruucnuTe miomaab 60KOBOM MOBEPXHOCTH KOHYCA, PaMyC OCHOBAHUS KOTOPOTO PaBeH S
CcM,

oOpa3ymomas — 7 cM.
2. Beruucnute miomas O00KOBOM MOBEPXHOCTH LIMIMHPA, PAJIYC OCHOBAHUS KOTOPOI'O PABEH
8 cM, BBICOTa — 5 CM.
3. HaiinuTe miomaabs MoBEpXHOCTH cdepsl, eciiu e€ paguyc paBeH 3 CM.
4. (kaxnoe 3aganue no 0,5 6amia) YcTaHOBUTE COOTBETCTBHE MEKIY YpaBHEHUsIMU cepsl (1 —

4) 1 COOTBETCTBYIOIIMMHU UM painycoOM U KOOpJIUHATAMH LIeHTpa (A

n. A|B BT [

1.(x—=52+ (y—1)%+ (z—6)2=49; A.R=7,0(-5;1;-6); |1

2.(x+52%+ (y+ 12+ (z—6)2=49; B.R=7,0(-5,-1;-6); |2

3.(x =572+ (y+ 1?2+ (z—6)2=49; B.R=7,0(5-1,6); |3

4.(x+5)?%+ (y—1)2+ (z+6)2=49; T.R=7,0(-5/-1;6); L4
I.R=7,0(5;1;6)



1)
2)
3)
4)

1)

3)

1)

1)
2)
3)
4)

1)

2)
3)

1)

5. Pagmyc ocHoBanus koHyca 8 cMm, a ero Bbicota 15 cm. Haiinure momanb MoiHOU
MMOBEPXHOCTU KOHYCA.

6. JInuna nuHUK mepecedeHus chepbl U IUNIOCKOCTH, KOTOpas yJaajieHa OT ee IIeHTpa Ha 3 cM,
paBHa 81 cM?. HaiiuTe mmomans chepsL.

7. B nmnmHApe mapajuielbHO €ro OCH IpOBENH IUIOCKOCTh. OHa MepecekaeT OCHOBAHHE IO
XOpJie, KOTOPYIO BHJIHO U3 IIEHTpa ATOTO OCHOBAHMS MOJ yIJIOM o.. JlMaroHamb MOJXy4e€HHOTO
ceyeHus paBHa b u oOpa3syer ¢ miIockocThio ocHOBaHMs yrou B. OnpenenuTe MIOab MOJTHOM
MMOBCPXHOCTU HUIIMHAPA.

KounrpoabHnas padora Ne 6 «/IBuxeHus»
Bapmuanr 1.

Hansl Touku M(- 2; 0; 1) u K(- 4; 2; 5). Haliqure koopauHats! cepeaunsl otpeska MK u ero
JUIAHY.
Hanbt Toukn A(3; - 2; - 1), B(- 3; 4; 2) u C(- 2; 1; 3). Haiigure:
Koopannatsl BeKTOpoB ﬁ " TC;
Moy BEKTOPOB ﬁ " A_(f;
CkansipHO€ MPOU3BEIECHNE BEKTOPOB AB u AC;
cos <(ﬁ " A_(f).
M(3; - 2; 5). Haligure koopAHATHI TOYEK, CHMMETPUYHBIX TOUKe M OTHOCHUTENBHO:
Hauana koopauHar;
Oceit koopauHarT;
KoopanHaTHBIX MIIOCKOCTEM.
Touku A(3; - 2; 5) u B(- 2; 7; - 1) — Bepmunsl napauieaorpamma ABCJI, Touka O(1; 3; 2) —
TOYKa nepeceyeHus ero quaronanei. Haiinure koopaunatel BepmuH C u J1.
Jlanel BekTopsl a(2; - 8; - 4) u B(- 4; 16; X). IIpr KakoM 3HAYE€HHUH X BEKTOPHI:
KOJUTMHEAPHBI; 2) MePICHIUKYISIPHBI?

Bapuanr 2.
Hanel Touku A(- 6; 5; 3) u B(4; 1; - 5). Haiinure koopauHaThl cepeinHbl oTpe3ka AB u ero
JUIAHY.
Hanwr Touku A(- 4;-2; 1), B(3;-1;- 1) u C(2; 1; - 3). Haligure:
KoopaunaTsl BeKTOpOB AB u AC;
Monynu BEKTOpPOB AB u AC;
CkansipHO€ MPOU3BEICHNUE BEKTOPOB AB u AC;
cos <(AB u AC).
C(- 4; - 2; 3). Haitnure KOOpAMHATHI TOYEK, CHMMETPUYHBIX TOUKE M OTHOCHUTEIHHO:
Havana xoopaunar;
Oceil KoOpAUHAT;
KoopanHaTHbIX III0CKOCTEN.
Touku A(2; - 4; 1) u B(- 6; 2; 3) u JI(4; 0; - 1) — Bepurunsl napayuiesorpamma ABCJI. Haiiaute
KOOpIUHATHI BepiinHbl C U KOOPAUHATHI TOYKU MIEpECeUeHus ero JuaroHanei.
Jansl Bektopsl a(1; - 4; - 3) u B(5; y; - 15). IIpu KaKOM 3HAUEHUHU Y BEKTOPHI:
KOJUTMHEAPHBI; 2) MePIeHIUKYISIPHBI?

IIpomexyrouynas arrecranus UToropas KOHTpoIbHasA padora
1BapuanT



1)

Al. Okono xonHyca omucaHa cdepa (cdepa COIEPKHUT OKPYKHOCTh OCHOBAaHHUS KOHYCa U €ro

BepinHy). LleHTp cdepsl coBIagaeT ¢ eHTPOM OCHOBaHUS KoHyca. Paanyc cdepsl paBeHn 10\/5
Haiigure o6pasyromyio kKoHyca.

\_

20/2; 2) 20; 3) 100V/2; 4) 100.

A2. Haiinute 00b€M MHOTOTpaHHUKA, M300pakKEHHOTO Ha pUCyHKe. Bce nByrpaHHble YIUIbI
MHOTOTpPaHHUKA MPsSIMbIE.

A3. O6wéM mummHApa paBeH 12 cm®. Uemy paBeH 00BEM KOHyca, KOTOPBIH MMEET TAaKOe e
OCHOBAHHUE U TAKYIO € BBICOTY, KaK U JaHHBIN [UIUHAP?

A4.]IBa pebpa MpSAMOYroJILHOTO MapalIeNeNnuIieaa, BbIXOAAIUE U3

| OJIHOW BepIIMHBI, paBHBI 8 U 6. OO0beM napayienenuneaa pasex 240.

I --; Haiinure Tperpe pebpo mapaiienenurena, BbIXOAsIIEe U3 TOH ke
.7 BEPIIHHBI.

OtBerT:

AS5.HaiiquTte muomiaap MOBEPXHOCTH MHOTOTPAaHHUKA, H300pa)KEHHOIO Ha PUCYHKE (Bce
a

-
3

(. W

JIBYIpaHHbBIE YTJIbI IPSIMBIE). 11

OtBerT:




B1. B mumHApHYECKOM COCYJIe YPOBEHb KUIAKOCTH nocturaer 98 cMm. Ha kakoii BeicoTe OyneT
HAXOJUTbCSI YPOBEHb KUAKOCTH, €CIIU €€ MEPENNTh BO BTOPOU LUIMHIPUUECKUN COCY, JUAMETP
KOTOpOro B 7 pa3 OoJbliIe epBoro?

B3.06bem omnoro kyba B 8 pa3 Oombine obbema apyroro kyba. Bo i
CKOJIKO pa3 IUIOIIaJb IMMOBEPXHOCTH MEPBOTO KyOa OOJIBIIE IUIOIIAIH
MMOBEPXHOCTU BTOPOTO KyOa?

=
s

2 BapuaHT
Al. Oxono xoHyca omucana cdepa (cdepa COIEpKUT OKPY>KHOCTh OCHOBAHHS KOHYCa U €Tr0

BepinHy). LleHTp cdepbl coBnagaeT ¢ IeHTpoM OCHOBaHUs KoHyca. Pamuyc cdepsl paBeH 152
.Haiinute oOpa3yromyto KoHyca.

N

1) 3042: 2)30; 3)900; 4) 225/2.

A2. Haiinure miomanas MOBEPXHOCTH MHOTOTPAaHHHMKA, H300paXEHHOTO HaA pHUCYHKe. Bcee
JIBYTPaHHbIE YTJIbl MHOTOT'PaHHUKA MPSIMbIE.

OtBerT:

A3. O6béM KoHyca paBeH 6 cm®. UeMy paBeH 0OBEM LMIMHIpPA, KOTOPHI MMEET TaKoe ke
OCHOBaHHME U TAKYIO K€ BBICOTY, KaK U JIaHHBIN KOHYC?

OtBerT:




A4. JlBa peOpa MpsIMOYroJbHOTO Mapajulesienuieia, BbIXOIAIINE U3
OJIHOM BepiMHbI, paBHbl 9 u 3. O0beM mapasuienenumnena pased 189. Halinurte tpethe pebpo
napaJiesIenuIe/1a, BRIXOAAIIEE U3 TON jK€ BEPIIHHBI.

Ortger:

AS5.HaiiquTe T1uiomaae MOBEPXHOCTH MHOTOTPAaHHUKA, M300paXEHHOTO Ha PHUCYHKE (Bce
JBYTPAHHBIE YIJIbI MPSMBIE).

Ortser:

B1. B uununapudeckoM cocynie ypoBeHb KUAKOCTH aocTturaer 64 cm. Ha kakoii BeicoTe Oynet
HAaxOJIUThCSl YPOBEHB KUIAKOCTH, €CIIN €€ NEPEINTh BO BTOPOU HUIMHAPUYECKUN COCYI, TUAMETP
KOTOpoTo B 4 pa3za OoJibliie 1uaMeTpa nepBoro?

B3.Yepe3 cpenHIOl0 JIMHUIO OCHOBAHUSA TPEYrOJIbHOW MPHU3MBbI
poBeJieHa MIOCKOCTh, MapasuiesabHas 6okoBomy pebpy. Ilnomans
OOKOBOM MOBEPXHOCTH OTCEYEHHOU TPEYroJIbHOW MPU3MBI paBHA &.
Haiinure momaas 60KOBOM MOBEPXHOCTH UCXOAHON MTPU3MBI.




YYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka: anreOpa 1 Havaia MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus,
10-11 xmaccwl/ Aranacsia JI.C., Byry3zoB B.®., KagomiieB C.b. u apyrue, AKnpoHepHoe
obrrectBo «M3natenscTBo «IIpocBericHme

METOJANYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA

1. Nuenckas M. A. I'eometopust. Kontponbhsie padotsl. 10 -11kiacc: yued. nocobue
I 001eo0Opa3oBaT. opranu3anuii: 6a3oBelii ypoBenb / M.A. Nuenckas. - M. : [IpocBenienue.
2. Nuenckas M. A. T'eometopust. CamocrosrenbHbie padoThl. 10 kinace: yued. mocobue st
o011e00pa3zoBat. opranuszaiuii: 6a3oBeliii yposenb / M. A. Nuenckas. - M. : [IpocBenienue.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
1. OTKpHITHII OaHK 3a7aHuit Mo Maremaruke WWW.fipi.ru

2. ®enepanbHbIi LIEHTP TECTUPOBaHUS WWW.TUstest.ru

3. Pemry EI'D https://ege.sdamgia.ru/
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