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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAaHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE MapajljielibHble U MEPHEeHIUKYJIAPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmus  (Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasT W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHONM MNUPaMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI 1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroimbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IOBEPXHOCTh, KOHWYECKas IOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MiockocTu. Pa3BépTka nunuuapa u konyca. Cummerpust cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanum Tenm BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BhnmcaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYyCa, IUIOMaab chepbl U e€ ydacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIWINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIro MPOEKTUPOBAHUS, METOJ] NEpeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl BekTopa. Pa3noxkeHnue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[EHTpalibHAsl CUMMETpPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpakaaHcKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3J0pOBOro M 6€30MacHOro 00pasa >KH3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030OPOBUTEIIHLHOMN €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeJIOBEYECKOH eSITeIbHOCTH, ATamoB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJMBUIYaJIbLHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHI, YMO3aKIIOUEHUH M0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro o0beKTa, ABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITENILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHHS IO XOAY pElISHUs 3aJauu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMH JPYyTrUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YyYE€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUIM, OOBSICHATh MPUYHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TpU pelieHuH Y4YeOHBIX 3aJay, NPUHUMATHL IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYykaeHUsI, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH MOHSTHSAMH, CBSI3aHHBIMU C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HaXOXKJICHHUE TE€OMETPUYECKUX BEJIMYHMH, NMPUMEHSS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MPeoOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IMOHMCKa pelIeHHs MaTeMaTHYecKd CPOopMyIHpPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKUX BEJIMUNH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(epruyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aMMHOE PacIoyiokeHue c(hephl U MITIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIIMSMHU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEpTEKaX U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHUE PACCTOSTHUM OT TOYKM N0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAJbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO Y MPOXOSIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKHX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MareMaTH4ecku  copMynupoBaHHOHW  MPOOJEMBI,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX dTamax pa3BUTHUS TCOMETPHHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MIOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHbie npsmMble B
MIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH Ha TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapaAIJIENbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(uryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamnenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
MapayuieNbHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIEen
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iauH 0Tpe3koB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHauKyasIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBWJILHON TUPaMUIBI C TTOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUHN

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnienaukynsipablie maockocTu. CBoCTBa
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeH s IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MTPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponsnas pabora "MHuororpaHHUKH" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Berunicnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

97 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o0011eHe U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas koHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTpPaHHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCcTOSIHUN OT TOYKH JI0
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHHIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIMBAIOITAMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[leprienauKynspHBIE IPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTpUYeCKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHM LIUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68
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KOHTpO/IbHbIE M caMmocToATE/IbHbIE PaboTbl MO Bcem Temam Kypca reomeTtpum 10-11 ro Knacca.

KoHTpO/IbHblEe M camocToATe/IbHble PaboTbl MO Bcem Temam Kypca reometpum 10-11 ro Knacca cpegHemn
obuleobpaszoBaTeibHOM LWKOAbI pa3paboTaHbl B ABYyX BapuaHTax.( no YMK J1.C. ArtaHacsH; meT. nocobue
C.M.CaakKsH, B.®.byTy308) ObLiee 4MCN0 KOHTPObHbLIX paboT B 10 Knacce — 4; camocToATeNbHbIX paboT 6.B 11
K/lTAaCCe YUC/IO KOHTPO/bHbIX pPaboT— 5; camoctoATesbHbIX paboT -5. Bpemsda, OTBOAMMOE Ha Kaxaylo

KOHTPO/IbHYIO paboTy, —14ac; camoctoaTesbHy paboty 15-20 MUHYT.

KoHTposbHble pabotbl 10 Knacc

KoHTposibHan paboTa Ne 1 «[MapannesibHOCTb NPAMORN U NAOCKOCTUY.
KoHTposibHan paboTa Ne 2. «MapannenbHOCTb NAOCKOCTENY.
KoHTposibHan paboTa Ne 3 «[epneHamMKynspHOCTb MPAMBIX U MIOCKOCTEN Y.
KoHTposibHan paboTa Ne 4 « MHOororpaHHMKn».

CamocrtoaTtenbHble pabotbl 10 Knacc

S

CamocrosaTtenbHan pabota N2 1« AKCMOMbI CTEPEOMETPUM U UX CNEACTBUAN
CamocrtosaTenbHan pabota Ne 2«MapannenbHOCTb NPAMbIX; NPAMON U NJIOCKOCTU
CamocrosaTtenbHan pabota Ne 3«MepneHANKYAAPHOCTb MPAMOI U NIOCKOCTU»
CamocTosTenbHan paboTa Ne 4 « MepneHaAUKYAAp 1 HAaKIOHHAA»
CamocTonTenibHan paboTa Ne 5«MoHsATUe MHOrorpaHHuKa. Mpusma»
CamocrosTenbHana paboTa Ne 6«Mnupammaa»

11 knacc

ok wnN e

KoHTponbHana paboTta Ne «KoopauHaTbl TOYKM U KOOPAUHATLI BEKTOPA»

KoHTponbHana pabota N2 2 «CkanapHoe npou3seseHne BEKTOPOB. [ABUKEHUAY

KoHTponbHan pabota Ne 3 «LlnanHap, KoHyc 1 wap»

KoHTposnbHana pabota No «O6BbEM NPU3MbI, ULUANHAPA, TMPAMUALI U KOHYCa»

KoHTponbHasn paboTta No 5 «06bEM Wwapa v naowaab chepbi».
CamocroATenbHble paboTbl 11 Knacc

vk wnN e

CamocrtonaTenbHan pabota Ne 1 «KoopamHaTbl TOYKU M KOOPAUHATLI BEKTOPAY.
CamocrtosaTtenbHasn pabota Ne 2 «CKanAapHoe Npov3BeeHMEe BEKTOPOBY.
CamocTosTenbHan pabota Ne 3 «LnnnHap».

CamocrosaTenbHan pabota Ne 4 « O6bEM NPAMOYro/ibHOro Napannenenmnena.
CamocrosaTenbHas pabota N2 5 «O6bEM HaKAOHHOM NPU3MbI, TMPaMUAbI U KOHYCa».

vk wnN e

Nutepatypa:

1. FeomeTtpua 10-11.  AsTopsbl: A.C. AtaHacsaH, B.®. bytysos, C.B. Kagomues
2. N3yuyeHune reomeTpmm B 10-11 Knaccax. Astopbl: C.M.CaaksaH, B.®. byTy3os



KOHTpO/IbHbIE U CaMOCTOATE/IbHbIE pa6OTbI no reomeTtpumn B 10 Knacce

KoHTponbHasa paborta Ne 1
«MapannenbHOCTb NPAMOMW U NJIOCKOCTU»

BAPUAHT 1

BAPUAHT 2

1. OcHoBaHue AD tpaneumun ABCD nexxut B
NJ0CKOCTM a. Yepes Touku B n C nposeaeHsbl
napasjnenbHble NpaMble, NepecekaroLwme NaoCKOCTb o
B TOYKax E n F coOTBETCTBEHHO.

a) KakoBO B3aMMHOE pPacnosioXKeHue
npambix EF n AB?

6) Yemy paBeH yron mexagy npambimmn EF un
AB, ecnv yron ABC paseH 150°? OTseT o60ocHyiiTe.

2. [aH npoCcTpaHCTBEHHbIM
yeTblpéxyronbHUK ABCD, B KOTOpom gmaroHanm ACun
BD pasHbl. CepeamnHbl CTOPOH 3TOro
YeTbIPEXYro/ibHMKa cCoeAMHEeHbl Nocnea0BaTeNbHO
OoTpe3Kamu.

a) BbINOMHWTE PUCYHOK K 33Jauve.

6) [oKarKuTe, YTo NoJyYeHHbIH
YeTbIPEXYroNbHUK — POMb.

1. TpeyronbHukn ABC n ADC nexat B pa3HbIX
MJOCKOCTAX U UMetoT 06LLyto cTopoHy AC. TouKa P —
cepeamHa ctopoHbl AD, TouKa K — cepeamHa DC.

a) KakoBO B3aMMHOE pacrnosioxKeHne Npsambix
PK n AB?

6) Yemy paBeH yron mexay npambimmn PK u
AB, ecnv yron ABC paseH 40° n yron BCA paseH 80°?
OtBeT 0bocHyMTe.

2. [aH npoCTPaHCTBEHHbIN YeTbIPEXYrObHUK
ABCD, M v N — cepeaunHbl ctopoH AB n BC
COOTBETCTBEHHO, TOYKA E NpuHagnexuTt ctopoHe CD,
ToyKa K npuHagnexkut ctopoHe DA, DE: EC=1:2, DK
KA=1:2.

a) BbINOMHWTE PUCYHOK K 3agaue.

6) [oKaxKuTe, 4To YeTbipéxyronbHuK MNEK —
Tpaneums.

KoHTposabHanA paboTa Ne 2
«MNapannenbHOCTb NPAMbIX U NJIOCKOCTEN »

BAPUAHT 1

BAPUAHT 2

1. Mpambie a U b nexaT B NapaniesnbHbIX
niaockoctax a 1M B. Moryt an 3tM npamble ObiTb: a)
napannensHbimu; 6) ckpewwmsatowmmmca? Caenaite
PUCYHOK 418 KaXKA0ro BO3MOXHOr0 cyyas.

2. Yepes Touky O, nexawylo mexKay
napannenbHbIMM MAOCKOCTAMKM o U B, nposeseHbl
npsamble | n m. MNpamas | nepecekaeT naockocty a u B
B TOYKax A1 M A, COOTBETCTBEHHO, NMpAMas m — B
TOYKax Bi u B,. Hahaute gavHy otpesKka A;B;, ecnn
AlBl =12 CM\, 310 : OBz =3:4.

3. N306pasnte  napannenenunep,
ABCDA1B1C1D1 1 nocTpoiTe ero cedeHme naoCKoCTblo,
npoxoaAuwen yepes Toukm M, N n K, asnawowmeca
cepeauHamu pébep AB, BC u DD;.

1. Tpamblie a u b nexaT B NepeceKaroLmxcs
naockoctax a u B. MoryT anm 3Tm npamble bbiTb: a)
napannenbHbimu; 6) ckpelwmBatowmmmca? Caenaiite
PUCYHOK A/1A KaX40ro BO3MOXHOr0 c/iyyas.

2. Yepes TouKy O, nexawyro mexay
napannenbHbIMM MAOCKOCTAMM . M [, NpoBeaeHbl
npsmble | 1 m. Npamas | nepecekaeT nJockocTn a U B
B TOYKax A1 M A, COOTBETCTBEHHO, NMpAMas m — B
TOuKax Bi n B,. Hangute pgnvHy otpesKa AiBiecnu
Asz =15 C\, OBl . OBz =3:5.

3. MW306pasute Tetpasap DABC v nocTtpoiTe
ero ceyeHue MJIOCKOCTblO, MPOXoAALEeN Yepe3 TOYKM
Mwu N , asnawowmeca cepeguHammn pébep DC v BC, n
TOuUKy K, npuHagnexallyto npamon DA, Takyto, uto AK
:KD=1:3.

KoHTponbHasA paboTta Ne 3
«MepneHAUKYAAPHOCTb NPAMbBIX U NAOCKOCTEN)

BAPUAHT 1 BAPUAHT 2
1. [AwaroHanb Kyba paBHa 6 cm. HaliauTe: 1. OcHoBaHMem  NPAMOYronbHOro
a) pebpo Kyba; napannenenunena CAYXUT KBagpaT, AMaroHanb
6) KOCUHYC yrna mexay AuvaroHanbio Kyba u napannenenunesa pagHa 2\/6 c™m, a ero

NAOCKOCTbIO OA4HOM U3 ero rpaHen.
2. CropoHa AB pomba ABCD paBHa a, oauH U3

n3mepeHma oTHocaTcsa Kak 1: 1 : 2. HanauTe:




yrnos pomba paseH 60°. Yepes ctopoHy AB nposeseHa
MJIOCKOCTb O HA PACCTOAHMM a/2 OT TOYKM D.

a) Hanpgute pacctoaHue ot Touykm C Ao
NAOCKOCTH Q..

6) ToKaXkuTe Ha PUCYHKE JIMHEWHbIA Yron
AByrpaHHoro yrna DABM, rpe M npuHagnexur
NAOCKOCTH QL.

B) HaliauTe cMHYC yrna mexay ni0CKOCTbio pomba U
NJ0CKOCTbIO Q.

a) M3MepeHus napannenenvnesna;

6) CUHYC Yyrna mexay AuaroHanbto
napannenenunesa u NAOCKOCTbIO €ro OCHOBAHMA.

2. CropoHa KBagpaTta ABCD paBHa a. Yepes
cTopoHy AD npoBeAeHa NJIOCKOCTb 0L HA PacCTOAHUMU
a/2 ot Toukm B.

a) Hangurte paccToAaHME OT TOUKM
NAOCKOCTU Q.

6) [oKa)KuTe Ha PUCYHKE JIMHEMNHbIW yron
AByrpaHHoro yrna BADM, rae M npuHagnexur
NAOCKOCTU Q.

B) HaiguTe cMHYyC yrna mexay niocKoCTbio
KBagpaTa U NAOCKOCTbIO Q.

C po

KoHTponbHasa paboTta Ne 4
«MHororpaHHUKU»

BAPUAHT 1

BAPUAHT 2

1. OcHoBaHuem nupamuabl DABC asnaetca
npaBUAbHbIN TpeyroibHUK ABC, CTOpOHa KOTOpPOro
paBHa a. Pebpo DA nepneHgMKyAspHO K NAOCKOCTH
ABC, a nnockocTtb BCD cocTaBnaeT ¢ naockocteto ABC
yron 30°. HaiauTe nnowaab 60KOBOM NOBEPXHOCTH
nupammapbl.

2. OcHOBaHMem NpAMOro napannenenunesa
ABCDA1B1C,D1 aBnsieTca pomb ABCD, cTopoHa
KOTOPOro pasHa g 1 yron paseH 60°. Mnockoctb AC1D;
COCTaB/IAET C NJIOCKOCTbIO OCHOBaHMA yron 60°.
Hangure:

a) BblCOTY pomba;

6) BbICOTY Mapannenenunena;

B) naowanb 6OKOBOW MOBEPXHOCTH
napannenenunesa;

r) naowasab NOBEPXHOCTM Napannenenunesa.

1. OcHoBaHunem nupamunabl MABCD
ABnseTca kBagpat ABCD, pebpo MD
nepneHANKYIAPHO K MNIOCKOCTN OCHOBaHwuA, AD =
DM = a. HaiguTte naowanb NoBepxXHOCTH
nupamuapbl.

2. OcHoBaHWEM NpAMOro
napannenenunena ABCDA1B.C1D1 aBnaetca
napannenorpamm ABCD, CTOPOHbI KOTOPOro PaBHbI

2au a\/E, ocTpbIl yron paseH 45°, BbicoTa
napannenenvnena paBHa MeHbLUel BbiCOTe
napannenorpamma. Hanaure:

a) MeHbLUYIO BbICOTY Mapasienorpamma;

6) yron mexay naockoctbto ABCi u
NJIOCKOCTbIO OCHOBaHMA;

B) naowanb 6OKOBOWN NOBEPXHOCTH
napannenenvnesa;

r) naowagb NOBEPXHOCTH

napannenenunnega.

CamocronATenbHan pabora Ne 1
«AKCMOMbBI CTEPEOMETPUMN U UX CNEeACTBUAY

BAPUAHT 1

BAPUAHT 2

1. [aHbl yeTbipe TOUKU, N3 KOTOPbIX TPU
NexkaT Ha o4HOM NpAMOW. BepHo v yTBepXKAEHME, UTO
BCe YeTblpe TOYKM NeXKaT B 04HON naockocTn? OTeeT
obocHy#Te.

2. a) [loKaxKuTe, 4To BCE BEPLUMHDI
yeTblpéxyrosbHMKa ABCD nexxat B 04HOM NAOCKOCTH,
ecnu ero gmnaroHanm AC n BD nepeceKatoTtca.

1. [laHbl aoBe nepeceKkatowmeca npamble.
BepHO K yTBEPKAEHMNE, YTO BCE NPAMbIE,
nepecekatolme gaHHble, NexaTt B 04HOM NIOCKOCTU?
OtBeT 0bocHyiTe.

2. a) [OaH npamoyronbHUK ABCD, O — Touka
nepece4yeHunn ero agMaroHanen. M13BectHo, 4To TOUKM
A, B 1 O nexaT B N10CKOCTU d. [lOKaXKUTe, UTO TOUKHM




6) Bbluncaute naowaab
YeTbIPEXYroNbHUKA, ecnn ero gnaroHanm AC v BD
B3aMMHO nepneHamKynapHbol, AC=10 cm, BD =12 cm.

C v D TaK»Ke nexKaT B NAOCKOCTU .

6) Bblumcaute naowanb

npAMOYronbHuKa, ecam AC = 8 cm, < AOB = 60°.

CamocronATenbHan pabora Ne 2
«MapannenbHOCTb NPAMbIX, NPAMON U NJOCKOCTU»

BAPUAHT 1

BAPUAHT 2

[aH TpeyronbHuK ABC, E € AB, K € BC,

BE:BA=BK:BC=2:5.

Yepes npamyto AC npoxoauT NAOCKOCTb @,

He CoBMaAaoLLaa C NJAOCKOCTbIO
TpeyroabHuKa ABC.

a) Jokaxute, YToEK | | a.

6) Haingute ganHy oTpeska AC, ecnm EK =4
M

14 cm.

[aH TpeyronbHuk ABC, M € AB, K € BC,
BM:MA=3:4.

Yepes npamyto MK npoxoguTt nJ10OCKOCTL A,
napannenoHaa npamoi AC.

a) Jokaxute,uto BC:BK=7:3.

6) Haingute ganHy oTpeska MK, ecnu AC =




CamocroATenbHas pabora Ne 3
«MepneHAUKYNAPHOCTb NPAMOIA U NIOCKOCTU»

BAPUAHT 1

BAPUAHT 2

1. lMpamaa AB nepneHaUKyNApHA NAOCKOCTH
a, M v K- npoun3BoabHble TOYKM NNOCKOCTH o.
JoKaxuTe, 4tTo AB nepneHguKkynapHa npamon MK.

2. TpeyronbHUK ABC npaBuibHbIA, TOYKa O —
ero ueHTp. Npamaa OM nepneHAVKYNAPHA K
nnockoctu ABC.

a) [Jokaxute, yto MA = MB = MC.

6) Haliaute MA, ecin AB =6 cm, MO = 2 cm.

1. lMpamaa MA nepneHAUKyNApHa K
NAOCKOCTU TpeyronbHnKa ABC. [lokaxute, yuto MA
nepneHAnKynApHa npsamoi BC.

2. YetbipéxyronbHuk ABCD — KBagpaT, TOYKa
O — ero ueHTp. Npamaa OM nepneHANKYNAPHA K
NAOCKOCTU KBaaparTa.

a) [Ookaxute, yto MA = MB = MC = MD.

6) Haiiaute MA,ecin AB=4cm,OM =1 cm

CamocronATenbHasa paborta Ne 4
«MepneHAUKYNAP U HAKNOHHbIE. Yron meXay NpPsAMOiA U NNOCKOCTbIO»

BAPUAHT 1

BAPUAHT 2

M3 Toukm M nposeféH nepneHankynap MB,
paBHbIM 4 cM, K NI0CKOCTU NpsimoyronbHuKa ABCD.
HaknoHHble MA 1 MIC 06pasytoT C NJ10CKOCTbIO
npamoyronbHuKka yrabl 45° n 30° cootBeTcTBEHHO.

a) [okaxuTe, YTo TpeyronbHUkn MAD n MCD
NPAMOYrOJibHbIE.

6) HaliauTe cTOpOHbI NPAMOYTroNbHUKA.

B) [oKaxuTe, 4yTo TpeyrosibHUK BDC aBnsaetca
npoekumen TpeyroibHnka MDC Ha NNOCKOCTb
NPAMOYro/ibHWKaA, U HakAUTe ero naowasab.

M3 Toukn M nposeaéH nepneHankynap MD,
paBHbIN 6 CM, K NJIOCKOCTU KBagpaTa ABCD.
HaknoHHan MB obpa3yeT ¢ NI0CKOCTbIO KBagpaTa
yron 60°.

a) [oKaxkuTe, UTo TpeyroibHUKU MAB u
MCB npamoyronbHble.

6) HaliguTe cTopoHy KBagpara.

B) [oKaxuTe, uyTo TpeyronbHUK ABD
ABNAETCA NpoeKunen TpeyroibHMKa MAB Ha
NAIOCKOCTb KBaApaTa, M HanguUTe ero NAowaapb.




CamocronaTenbHas pabora Ne 5
«lMoHamue mHoz02paHHuKad. Mpusma»

BAPUAHT 1 BAPUAHT 2
CtopoHa OCHOBaHMA npaBUAbLHOMN [OnaroHanb NpPaBUAbHOW YeTblPEXYroNbHOM
YeTbIPEXYro/JibHOM MNpU3Mbl pPaBHa d, AMaroHa/jb | MPU3Mbl PaBHa @ M 0bpasyeT C NJIOCKOCTbIO HOKOBOM

Npu3mbl 06pa3yeT C NNOCKOCTbIO OCHOBaHMA yron 45°,
Hangute:

a) AnaroHanb NPUsMbI;

6) YroN MeXay AMaroHanbio NpuUsmbl U
NAOCKOCTbIO HOKOBOW rpaHu;

B) naowanb 60KOBOM NOBEPXHOCTM NPU3MbI;

r) naowaab ceyeHus NPU3Mbl MIOCKOCTbIO,
npoxoaAlLei yepes CTOPOHY HUMKHEro OCHOBAHUA U
NPOTUBOMOJIOKHYI CTOPOHY BEPXHEr0 OCHOBAHMUA.

rpanu yron 30°. Hangure:
a) CTOPOHY OCHOBAHUSA NPU3MbI;
6) yron mexay AuMaroHanblo MpPU3Mbl U
NIOCKOCTbIO OCHOBaHUA;
B) naowwanb 60KOBOM NOBEPXHOCTU NPU3MbI;
r) naowagb ceyeHMs NPU3Mbl MIOCKOCTbIO,

npoxoasluen yepes  AmaroHasnb OCHOBaHuA

napannenbHO AnaroHaan npusmobl.

CamocronATenbHasa paborta N2 6
«Mupamunpga»

BAPUAHT 1

BAPUAHT 2

BbicoTa NpaBWAbHON TPEyro/ibHOM Nupamuabl

paBHa a\/§, pagMyC OKPYKHOCTM, OMMUCAHHOW OKOJIO
eé ocHoBaHusA, 2a. Haligure:

a) anodemy nupammapl;

6) yron mexay 60KoBol
OCHOBAHWEM;

B) nsowasnb 60KOBOM NOBEPXHOCTY;

r) NAOCKWIA yron npu BeplinHe NUPamuabl.

rPaHblO U

Anodema nNpaBUABbHOM  YeTbIPEXYrONbHOM
nMpamuabl pasHa 2@, BbiCOTa NMpamuAabl pPasHa

a\/E. Hangure:

a) CTOPOHY OCHOBAHWA NMpPaMUAbI;

6) yron mexay OOKoBOM rpaHblo M
OCHOBaHMeMm;

B) n/owWwagb NOBEPXHOCTM NMPaAMUAbI;

r) paccTosHuWe OT LLeHTPa OCHOBAHMUA
nMpamuAabl 40 NJAOCKOCTU BOKOBOM rpaHu




KOHTpO/IbHbIE U CaMOCTOATE/IbHbIE pa6OTbI no reomeTtpun B 11knacce

KoHTponbHasa paborta Ne 1
«KoopAaunHaTbl TOYKU U KOOPAUHATbI BEKTOpa»

BAPUAHT 1

BAPUAHT 2

1. BAPUAHT 1

N
1. Havigute koopaunHatbl Bektopa AB, ecan A(5; -1; 3
-2;4).
2. [Nanbi sektopsl b{31,—2},6{1;4;—3} . Haiigure ‘26 .
3. WU306pasuTe cuctemy KOOpANHAT OXyz U NOCTPOUTE T

A(1; -2; -4). HalignTte paccTosiHMe OT 3TOM TOYKM A0
KOOPAMHATHbIX NJIOCKOCTEN.

N
1. Haingute koopauHaTtbl Bektopa CD, ecnn C(6; 3;
-2), D(2; 4; -5).

2. [laHbl BEKTOPbI §{5;—1;2},5{3;2;—4}. Haingute

%—26\.

3. U306pasuTe cuctemy KoopanHat Oxyz u
NOCTPOIATE TOUKY

B(-2; -3; 4). HailguTe paccTosHMe OT 3TOM TOYKK [0
KOOPAMHATHbIX  MJIOCKOCTEW.

KoHTponbHaA paboTa Ne 2
«CKanspHoe npousseAeHUe BEKTOPOB. [ BUXKEHUA»

BAPUAHT 1 BAPUAHT 2
1. Bbluncante ckanapHoe npouvssegeHune
BekTopoB M wm N, ecmm m:é+26_6, 1. Bbluncnute ckanAapHoe npoussegeHune

n=2a —6,|§| = 2,‘6‘ =3, yron mexay sektopamu a

mb pasen 60°, € L 4,6 L b.

2. [aH Ky6 ABCDA:B.1C:D:. Hangute yron
mexay npambimu AD1 n BM, rae M — cepeanHa pebpa
DD:.

3. Mpw pgBUKeHUM Npamaa a oTobparkaeTca
Ha NpAMYLO @1, @ MNAOCKOCTb O — Ha MJOCKOCTb 0.
Jokaxkute, uto, ecrmal |a, To a1 | | as.

A, m=2a-b+c,

n=a- 26,|§| = 3,‘5‘ =2, YTOnN Mexay BeKTopamwu

BEKTOPOB m n ecnaun

ianb pasen 60°, € L 4,6 L b.

2. [aH Ky6 ABCDAB:C:D:. Hagute yron
mexay npambimn AC v DC;.

3. Mpw aBuxkeHnn npamasa a otobpaxkaercs
Ha MPAMYIO @i, @ NJOCKOCTb O — Ha NJNOCKOCTb Q.

HOokaxute,uyto,ecm a L a,10 ; L ;.

KoHTponbHasA paboTta Ne 3
«LUnnnHap, KOHyC 1 wap»

BAPUAHT 1

BAPUAHT 2

BAPUAHT 1
1. OceBoe ceyeHMe UMAMHAPA — KBagpar,
naowagb OCHOBaHMA UMAMHApa pasHa 167 cm?
HailauTe naowaab NOAHOM NOBEPXHOCTU LIUAMHAPA.
2. BbicoTa KOHyca paBHa 6 cm, yron npu
BepLUMHE 0CeBOro ceyeHua paseH 120°. Haiigute: a)

BAPUAHT 2
1. OceBoe ceyeHune UMAUHAPA — KBaApaT,
AMaroHanb KoToporo pasHa 4 cm. Hangute
naolaab NoAHOM NOBEPXHOCTU UMAMHAPA.
2. Paguyc ocHoBaHMA KOHyca paseH 6 cm,

a o6paay|ou.|,aﬂ HaK/IOHEHa K NOCKOCTH




njaowanb CeYeHMAa KOHyca MJIOCKOCTbIO, MpoxoaAllei
yepes page obpasylowme, yron Mmexay KOTOpPbIMM
paseH 30°% 6) niowaab 60KOBOI NOBEPXHOCTU KOHYCA.
3. [uameTp wapa paBeH 2m. Yepes KoHel, gnameTpa
npoBeAeHa NN0CKOCTb Nog, yrnom 45° Kk Hemy.
Hangute gnvHy amHmum nepecedeHnsa chepbl 3ToM
NJ0CKOCTbIO

ocHoBsaHua nog yrnom 30°. Halgute: a) nnowaab
CEeYEHMA KOHYCa MIOCKOCTbIO, NPOXOAALLeN Yepes
ABe obpasylowme, yron mexay KOTopbiMu paBeH
60° 6) nnowaab 6OKOBOI NOBEPXHOCTU KOHYCA.

3. OnameTtp wapa paseH 4m. Yepes
KOHel, JAuameTpa npoBeAeHa MJIOCKOCTb Noj
yrnom 30° Kk Hemy. Haligute nnowadp cevyeHus
LIapa 3TOM NNOCKOCTbHO.

KoHTponbHasa paboTa Ne 4
«O06BbEM NpU3MBbI, LUAUHAPA, TUPAMUAbI U KOHYCa»

BAPUAHT 1

BAPUAHT 2

1. Anodema npaBUIbHON TPeyrosbHOW
nupammgbl paBHa 4 cm, a ABYrPaHHbIA yroa npu
ocHoBaHuK paseH 60°. HallanTe 06bEM NMpamuabl.

2. B unnmuHap snmcaHa npusama. OcHoBaHUeEM
NPU3Mbl CNYXKUT NPAMOYFONbHbIN TPEYroNbHWUK, KaTeT
KOTOPOro pasBeH 2a, a nNpuaexalmii yron paseH 60°,
OuaroHanb 6Gonbwelh 6GOKOBOM rpaHM  MPU3MbI
COCTaBNAET C MJIOCKOCTbIO €€ OcHoBaHuA yron 45°
HanguTte 06béM LmManHgpa.

1. bokoBoe pebpo npaBuSIbHOM
TPeyroibHOM NMpamuabl paBHO 6 CM M cocTaBaAeT
C NNIOCKOCTbIO OcHOoBaHua yron 60°. Hanaute
06bEM NUpammapl.

2. B KOHyC BMAMCaHa nupamuaa.
OCHOBaHWEM NUPAMUAbI CNYXKUT NPAMOYTrO/bHbIN
TPEyronbHWK, KaTeT KOTOpOoro paseH 2a, a
npunexawmin yron paseH 30°. Bokosas rpaHb
nMpamunabl, NpoxoaAallan Yepes [AaHHbIN KaTeT,
cocTaBnAeT C MIOCKOCTbIO OCHOBaHMA yron 45°.
Hangute 06BbEM KoHycCa.




KoHTponbHasa paboTta Ne 5
«0O6BvEM wapa u naowade chepol»

BAPUAHT 1

BAPUAHT 2

1. JvameTp wapa paBeH BbICOTE KOHYCa,
obpasylolan KOTOpPOro COCTaBAAET C  MJIOCKOCTbIO
ocHoBaHua yron 60°. HalguTte oTHoweHne o06bEMOB
KOHYyCa U Wwapa.

2. 06bém uuanHapa paseH 967 om’,
naowadb ero ocesoro cevyeHna — 48 cm®. Haligute
naowaab chepobl, ONUCAHHON OKOO LUANHAPA.

1. B KoHyC, oceBoOe ceyeHne KOTOPOro ecTb
NpaBWAbHbIMA TPeyronbHWK, BNUcaH wWwap. Halhaute
OTHOLWeHMe naowaaun chdepbl K naowagm 60KoBoM
NMOBEPXHOCTM KOHYCa.

2. OnameTp wapa pasBeH BbicOTe
LMAMHAPA, OCEBOE CeYeHME KOTOPOro ecTb KBagpar.
Hangute oTHoweHMe 06 bEMOB LWapa 1 LMAMHAPA.




CamocToATeNIbHbI

e paboTbl 11Knacc

CamocroAatenbH

asa pabora Ne 1

«KoopAaunHaTbl TOYKU U KOOPAUHATbI BEKTOpa»

BAPUAHT 1

BAPUAHT 2

- —~ 1
1. [aHbl BEKTOpDI a{2;—4;3} " b{— 3;5;1}.
Haante koopanHaTbl BekTopa C = d + b.
2. JaHbl BEKTOpbI

a{l;-2;0},b{3,—6;0},c{0;-3,4}. Haiigute koopamHarbI
BekTopa p = 25—%6—6.

3. Haligute 3HayeHMa M wM N, Npu KOTOPbIX
BEKTOPbI é{6;n;1} n 5{m;l6;2} KONNMHEapHbI.

1. [aHbl BeKTOPSI 5.{1;—3;—1} 5{—1;2;0}.
Halaute KoopauHathl BeKTopa C = a ~b.

2. JaHbl BEKTOpbI
a{2;4,-6},b{-3:1.0},c{3,0,-1}. HaiiguTe

~ 1. - .
KOOPAMHaTbI BEKTOpa P = —Ea +2b-C.

3. Haraute 3HayeHmna M 1 N, Npu KOTOPbIX
BEKTOPbI 5{—4; m;2} " 5{2;—6;n} KON/IMHEapHbl.

CamocroATenbH
«CKanapHoe npouse

anA pabora Ne 2
edeHue 8eKMopoe»

BAPUAHT 1

BAPUAHT 2

BAPUAHT 1
1. [avbl Bexktopbl 4 =2 —3] + K v
b =4i — 2K . Bolumcaute d-b .
2. Bbluucnute yron mexay npamoimun AB u CD,
ecnm

AlV3:1,0) B(0,0;2v2) ¢ (0;2:0), D312

BAPUAHT 2
1. NaHbl BekTopbl a =5T—2]7+4IZ "
b= 3]+ 2K . BoluncanTe a-b .
2. Bobluncnute yron mexay npamoimu AB u
CD, ecnn

2)

A(6;-4:8), B(8,—2;4),C(12,—6;4), D(14;—6;

D

2)



CamocroATenbHas pabora Ne 3

«Unnnupp»
BAPUAHT 1 BAPUAHT 2
APUAHT 1 1. Pa3géptka 60OKOBOM NOBEPXHOCTU
1. Pa3BépTka OOKOBOM MNOBEPXHOCTU | LMANHAPA ABAAETCA NPAMOYFO/JIbHUKOM, AMAroHasb
LMANHAPA ABAAETCA KBaAPaTOM, AMAroHasib KOTOPOro | KOTOPOro paBHa 8 CM., a Yron Mexay AMaroHaiamu
pasHa 10 cm. Hahgute nnowaab 6okoson | 30°. Halgute nsowanb 6GOKOBOM MOBEPXHOCTU
NOBEPXHOCTU LUINHAPA. uMAnHApa.
2. [lnockocTb, NnapannenbHaa ocu UMAUHAPA, 2. CeveHne uuanHApPa NNAOCKOCTLIO,

OTCEKaeT OT OKPY)KHOCTM OcHoBaHua ayry 8 120°
BbicoTa uuamHgpa paBHa 5 cm, paguyc umanmHApa

2\/5 cMm. HaauTte niolaab ceyeHus.

napasnfenbHoOM ero ocu, ecTb KBagpaT. ITa NNOCKOCTb
OTCeKaeT OT OKPYXKHOCTM OcHoBaHua ayry 8 90°,
Pagnyc unmnuHgpa paseH 4 cm. HahauTe naowagb
ceyeHwuAa.

CamocronATenbHasa paborta Ne 4
«O6bEM NpAMOyYrosnbHOro napananenenvnega»

BAPUAHT 1

BAPUAHT 2

1. U3mepeHna NPAMOYro/ibHOro
napannenenuvnega pasHol 2,5 cm, 5 cm n 5 cm.
Hangute pebpo Kyba, o6bém KoToporo B ABa pasa
6o/blwe 06bEMa faHHOro Napannenenunesa.

2. Hangute o06bEM npamoit npusmbl
ABCA;B;1C;1, ecnv yron ACB paseH 90°, yron BAC paseH
30° AB =a, CB = BB;.

1. N3mepeHuna NPAMOYroJibHOro
napannenenunena pasHbl 2 cM, 6 cm 1 6 cm. Hangute
pebpo Kyba, o6béM KoToporo B Tpu pasa bosblue
06BbEMa AaHHOro napannenenuneaa.

2. Hangute 06BEM npsamoN NpPU3MbI
ABCA;B;1C;, B KoTopoit yron ACB paseH 90°, AB = BB;
=a,AC=CB.

CamocronATenbHan pabora Ne 5
«O6BbEM HaKNOHHOW NPU3MbI, TMPaMUAbl U KOHYCa»

BAPUAHT 1
Hangute 06BEM nNpaBW/IbHOM TpeyroabHou
nupammabl ¢ 6oKoBbiIm pebpom | = 10 cm, ecau
60KoBOE Pebpo CoCTaBAAET C NNOCKOCTbIO OCHOBAHMUA
yron, pasHbiin 30°.

BAPUAHT 2
Hangure 06BEM npaBuUAbHOM
YeTblIPEXYroNbHOM NMpamuabl, ecam eé soicota H = 10
CM, a iBYrpaHHbIN Yroa Npu 0CHoBaHMM paseH 60°.




