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AHHOTALUA
K padoyeil mporpamme no reomerpum (yriay0.aénnblii yposenb) 10-11 kiaccon

PabGouass mporpamMma 1o reoMerpum (YriayO0J€éHHBIH YPOBEeHb) CPEIHETO
obmero oOpa3oBaHus ['0CyIapCTBEHHOTO OOHKETHOTO O00IIe00pa3oBaTEIHHOTO
yupexaeHuss Camapckoil oOmactu cpemHeil oOmieoOpa3zoBaTebHOM MKOIBI Nel
n.r.T. Cyxomon MyHununaiabHoro paiiona CeprueBckuit Camapckoil obnactu
COCTaBJIeHa Ha OCHOBE CJIEAYIOIINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. @enepalbHOTO  TOCYAApCTBEHHOrO  00pa30oBaTeIbHOTO  CTaHAapTa
cpenHero  oOmero  oOpa3oBaHUS,  YTBEPKIEHHOTO  IMPUKA30M
MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanuu ot 17 mas
2012 r. Ne 413 «OO0 yTBep KJIeHUU U BBEJICHUH B JielicTBre DeepaibHOro
rOCyJIapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHIApTa CPEAHEro OOILEro
oOpa3zoBaHus», NpUKa3oM MuHucTepcTBa mpocBenieHuss PO ot 12
arycra 2022r Ne 732 "O BHeceHMM HU3MEHEHHMA B (eaepaabHbIi
rOCyJapCTBEHHBIM  00pa30BaTENbHBIA  CTAaHAAPT CpPEOHEro  OOILIEro
oOpa3oBaHusl, YTBEPKIEHHBIN MpruKazoM MHHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @eneparun ot 17 mas 2012 Ne 413", mpukazom
Munnpocsemenuss Poccun ot 18.05.2023r N 371 "OO yrBepkaeHuu
dbenepanbHOll  OoOpa3oBaTEIbHOM  MPOrpamMMbl  CPEIHETO  OOUIEro
obOpazoBaHus"

2. OcHOBHOI1 00pa3oBaTEIBLHON IPOTrpaMMBbI CPEAHETO OOIIET0 00pa30BaHU
I'bOY COMI Nel n.r.t. Cyxonoa MyHUIANIAIBHOTO paiioHa CeprueBcKkuii
Camapckoit obsacTu.

OOpa3oBaTeNbHBIM  TPOILIECC  OCYIIECTBISETCS € HUCMOJIb30BAHUEM
y4eOHUKOB, YYE€OHBIX MOCOOWH, BXOIAIIMX B JEHUCTBYIOIIUN (eaepanbHbII
nepedyeHb y4eOHUKOB. [lepeueHb yueOHMKOB €KEr0/IHO YTBEPKIAETCS TPUKA30M
JUPEKTOpPA IO LIKOJIE.

Ha n3ydenue reomerpun (yriry0JiéHHbIN YPOBEHb) B CPEIHEH 1IKOJIE
BbIIENsIeTCa 204 vaca:
e B 10 kiacce 102 gaca
e B 11 kimacce 102 gaca
PabGouas mnporpamMma BKJIIOYaeT B ce0s TOSACHUTEIBHYIO 3alHCKYy,
IUIAHUPYEMbIE pPE3yJbTaTbl OCBOCHHMS Y4YeOHOTro IpenMeTa, CoJep)KaHue
y4eOHOro MpeaMeTa, TEMaTUYeCKOE TUIaHUPOBAaHUE, KaJleHAApHO-TEMaTHYECKOE
-IJIAaHUPOBAHUE, OLICHOYHbIE MATEPUAIIBI.

Cpok peanu3anuu MporpaMmmsl — 2 rofa.



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMUpPyEMOE NpH  HU3yYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3a/layaMy Kypca TE€OMETpUM Ha YriIyOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  yYMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATHUAMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHUHU MAaTEeMAaTHUECKUX YTBEPKIEHUH U POJIM aKCUOMATHKHU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, MTHTEpPeCca K U3YyUCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMbl, paclpeieNéHHbIM M0 rojaM OOy4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJII0/ICHHEM TPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus it auddepeHnmanuu  oOy4eHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gyaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro ymia. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel



npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHUs Ha TIocKocTH. PasBéprka mummHapa U koHyca. CuMmmerpusi cepbl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.



KomOunanuu Ten BpamieHus U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, IUIOMAAbh chepsbl U €€ JacTei.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS TUINHApPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEpeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Pa3noxkeHnue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TI'E€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEIECHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILCHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACATEIbHOCTH, JTAroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUM, yCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pelmieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEIOBATEIbCKUN WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBIICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEOOPMAIMIO PA3TUIHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBHINOJHATH CBOK YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIaCCU(DUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUM, LIEHTP, OCh M IIOCKOCTb CHMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

MPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJAECIUPOBATh pPEATbHBIE CHUTYallMM Ha SI3bIKE T€OMETPHUU,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS FEOMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUIMHU, CBSI3aHHBIMU C TEJIAMH BpPALICHUS: IIMIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUsi U MHOTOI'PAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO c(ephl, cpepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO ONEPUPOBATH MMOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — NEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIONB30BaTh METOABI TOCTPOCHMS CEUYEHMM: METOJ CJIEAO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIA YCIOBUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaX0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSTh  IIOJyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBI, CBOWCTBA B IIpoLECCEe IIOMCKAa  pPEIICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallUM Ha S3BIKE T€OMETPUHU, HCCIENO0BATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'C€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (PyH/IaMEHTa Pa3BUTHUSI TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K n (undpoerie)
n/n MPOrpaMMblI Beero OHTPOJIbHbIE PAKTHYUECKHE | GhazoBaTenbHbIE
padoThI padoThI
pecypchbl
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
7 BexTops! B mpocTpaHcTBE 12
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 5
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposrie)
Ne ni/m
NMpOrpamMmbl Bcero Konrpoabueie  Ipaxrueckue o0pa3oBaTejbHbIE
padoTshI padoThI pecype
1 AHanmuTHYECKass TEOMETPHS 15 1
2 [ToBTOpEeHME, 0000IIEHNE U 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena Bpanienus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKeHUS 5 1
7 [ToBTOpEeHME, 00600IIEHNE U 17 5
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Nen/m  Tema ypoka

KoaudyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jara
U3y4eHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUIIa U300pPAKEHUS HA PUCYHKE
1 IUIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[lonsiTHA cTepeoMeTpun: TOUKa, psMas,
IJIOCKOCTh, MPOCcTpaHCcTBO. OCHOBHBIE MpaBUia

2 M300paKeHUs Ha PUCYHKE IJIOCKOCTH,
napauieIbHBIX IPSAMBIX (OTPE3KOB), CEPEAMHbI
oTpe3Ka

[TonATHs: nepecekaromumecs MI0CKOCTH,
3 NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB;
HOJIyIIPOCTPAHCTBO
[TonATHs: nepecekaromumecs MI0CKOCTH,
4 [IEpPECEKAOIIMECS psMasi ¥ IUIOCKOCTb;
HOJIyIIPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHUE MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX
00BEKTOB
MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
6 IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS
U3 HUX
AKCHOMBI CTEPEOMETPUHN U TIEPBbHIE CIEACTBUS
U3 HUX

9 AxcuoMsl CTCPCOMCTPHUU U ICPBBIC CIICACTBUA
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u3 HUX. CrocoOBbI 3a1aHUs TIPSMBIX H
II0CcKOCTel B ipocTpancTBe. O003HAUCHHS
NPSIMBIX M IIOCKOCTEH

10

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
H300pakeHre nepeceueHus moTy4eHHbIX
II0cKoCTel. PackpaimBanue NOCTPOEHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

11

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux p&opa.
N300pakeHre nepeceueHus Moyu4eHHbBIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

12

N300pakeHne ceueHuit mupaMuibl, Kydoa u
NPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus noTy4eHHbIX
IJI0CKOCTEN. PackpaimmBanue NOCTPOEHHBIX
CeUeHHH pa3HbIMU LIBETAMHU

13

14
15

N300pakeHne ceueHnit mupaMuipl, Kyda u
IPU3MBI, KOTOPbIE IPOXOAAT Yepe3 ux p&opa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IUIOCKOCTEN. PackpanBaHue MoCTpOSHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

Mertop crenoB it MOCTPOCHUS CeUeHUN

Meton cneoB 11l MOCTPOEHUS CEUCHUM.
CBoiicTBa epecevueHuil MPSIMBIX U IITOCKOCTEN

16

17

18

Merog ciie10B AJisd IOCTPOCHHUS CEUEHUN.
CBoiicTBa IEPECEUECHUN MPSMBIX U INIOCKOCTEN
[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToUKaM Ha p&Opax. Co3aaHne BHIHOCHBIX
YEpTEKEH U 3alUCh 1IaroB MOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe mo
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19

20

21

22

TpéM Toukam Ha péOpax. Co3naHne BHIHOCHBIX
YepTeKed U 3aMKCh 11aroB NOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3naHne BHIHOCHBIX
YEPTEKEN U 3aIUCh LIArOB MOCTPOEHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3naHne BHIHOCHBIX
YEPTEKEN U 3aIUCh LIATOB MOCTPOEHHUS

[ToBTOopenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

[ToBropenue mmanumerpun: Teopema Menenast.
PacueTsl B ceueHMsIX Ha BHIHOCHBIX YepTekKax.
Hcropus pasBuTHS INIAHUMETPUN U
CTepeOMEeTpUHU

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. CeueHnus"

24

25

B3aumHoe pacnionoxeHue npsiMbIx B
npoctpancTBe. CKpelnuBaronyecs npsmsle.
[Tpu3Haky CKpPEIMBAIOIUXCS IPSMBIX.
[TapamienbHble NpsIMBIE B IPOCTPAHCTBE

TeopeMa 0 CyIecTBOBAaHUM U €IMHCTBEHHOCTH
IIPSAMOM NapalIeIbHONU JaHHOHN MPSIMOH,
IIPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXallen Ha TaHHOU npsiMol. Jlemma o
[IEPECEUECHUH NapAJIIENIbHBIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX MmapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJUIEIbHOTO IPOEKTUPOBAHMSL.
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28

29

30

31

N300pakeHue pa3HbIX (UIyp B NapajjieabHON
IPOEKLINU

lentpanbHas mpoekuus. Yromi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXKAY
IPSIMBIMH

3ajauu Ha JOKa3aTeNbCTBO U UCCIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[ToHATHA: mapauIeIbHOCTD IPAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CBoiicTBa napajjIeIbHOCTH NPAMOU U
IJIOCKOCTH

I'eomerpuueckue 3a1a4un Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE

32

33

34

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JAHHYIO IIPSIMYIO Ha YEPTEkKE U MapalIeIbHOTO
JIpyroi npsamou. Pacuér oTHomeHni

[TapannenpHast npoeKUIHs, HPUMEHEHUE IJIsI

MMOCTPOCHUA CeUYCHUI I(y6a U Imapajuieyenvicaa.

CaolicTBa napasuienenune1a 1 Npu3Mbl

[MapannensHble iockocty. [pusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

36

Teopema o0 napamienbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJAIIEeH Yyepe3 TOUKy, He
IIPUHAUIEKALTYIO JaHHON IUIOCKOCTH U
CIIEICTBUS U3 HEE

CBoiicTBa napayIeNIbHBIX IUIOCKOCTEN: O

NapajyieIbHOCTH NPSMbBIX TIEPECEUEHUs MPU
MEPECEUCHHH JIBYX MapaJlIeIbHBIX TUIOCKOCTEH
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TpeTbeil

37

CBoiicTBa mapalyIeIbHBIX TNIOCKOCTEH: 00
OTpEe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapalIeIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUU IPSIMOM C TIBYMSI
NapauIeIbHBIMU IJIOCKOCTSIMU

38

[ToBTOpenue: Teopema Ilucdaropa Ha miockocTu

39

40

[ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO
TpPEeYrojbHUKa

CaolicTBa Ky0a U IpSIMOYTOJILHOTO
napajenenunena

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM TapasuIeIICIHIIEe

42

[TeprieHAUKYIAPHOCTD MPSMON U IUNIOCKOCTH.
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

43

[TeprieHAUKYIAPHOCTD MPSMON U IUNIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMON U
IIJIOCKOCTH

44

45

TeopeMa 0 CyIIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSAMOM, MPOXOALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U NMEPIEHAUKYIIAPHOHN K
IUIOCKOCTH

[I;mockocTH M NepneHIuKyIIpHbIE UM MPSIMBIE B
MHOT'OIPaHHHUKAX

46

[I;mockocTy M NepneHIUKyYIIpHbIE UM IPSIMBIC B
MHOT'OI'PaHHHUKAX

47

48

[lepnennukynsip u HaknoHHas. [loctpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
[Tepniengukynsap u HakioHHas. [ToctpoeHue
NEPINEHIUKYJIIpa U3 TOYKU Ha MPSMYIO
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Teopema o Tpéx neprneHAUKYIApax (mpsmas u

49 1
oOpatHast)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas u 1
obOpatHas)
51 Y107 MEXTy CKpENTUBAIOIIMMUCS TTPIMBIMHU 1
52 [Tonck neprneHAnKyISspHBIX IPSIMBIX C } 1
MOMOIIBIO IEPIEHIUKYIISPHBIX TNIOCKOCTEH
53 OpTOroHanbHOE MPOSKTUPOBAHUE 1
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

94 IIPaBUJIbHOM IMPAMM/IBI C TIOMOIIBIO 1
OPTOrOHAJIBHOM MTPOEKINH
[TocTpoenue ceuenuii Kyda, NpU3MBlI,

95 IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO 1
OPTOrOHAJIBHOM MTPOEKIUH
CuMMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [1mockocTu cummeTpuii B 1
MHOI'OI'paHHHKaX

57 [Tpu3HaK neprneHAUKYISpHOCTH MPSIMOH U 1
TUTOCKOCTH KaK CJIEJICTBUE CHMMETPHH

58 HpaBHnI)HLVIe MHOTOrpaHHUKHU. Pacuér 1
pPacCTOSHUM OT TOUKH JI0 TNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér 1
pPacCTOSHUM OT TOUKH JI0 TNIOCKOCTH
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:

60 CUMMETpPHUS, CABUI TOYKHU IO MapajieIbHON 1
IpsIMOit

61 Casur no HuenapannenLHoﬁ psMOii, U3MEHEHNE 1
paccTostHAN
KonTponbhas pabota "B3aumnoe

62 pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B 1

npocTtpaHcTae"
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63

[ToBTOpEHME: yron Mexay IpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM
TpeyrojbHUKE, TEOpeMa KOCHUHYCOB

64

65

[ToBTOpEHME: YrOJ MEXAY CKPELIMBAIOIINMUCS
MPSIMBIMHU B TIPOCTPAHCTBE

I'eomeTpuueckre METO bl BHIYMCIEHUS YyIJia
MEXAY NPSMBIMU B MHOTOTPaHHUKAX

66

67

JByrpanubiii yroj. CBONCTBO JUHEHUHBIX YIJIOB
JIBYTPAHHOIO yTJia

[Tepniennukymnsipabie miockocTH. CBOMCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEH

68

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IIPSIMO IIEPECEUEHUS IBYX
IIJIOCKOCTEW MEPIEHINKYIISPHBIX TPEThEHN
IUIOCKOCTH

69

[TpsMoyronbHbIM napaienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuleJenune1a

70

71

72

73

74

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
Mnapamiejenuneaa u CICaCTBUC U3 Heé

CrepeomeTpudecKkue U NpUKIIaHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSAMBIX U TTIOCKOCTH

[ToBTOpEHUE: CKpelnBaroecs NpsMble,
napajelbHble TNIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHKaX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUMBAOIINUXCS NPAMBIX, PACCTOAHUC MCKIY
CKPCHIMBAOIUMUCS ITPAMBIMU B IPOCTBIX
CUTyalusax

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCcTodHHUC OT HpSIMOﬁ J0 IIIIOCKOCTH
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Brrunciienre pacCcTosiHUM MEXIY

75 CKPEIMBAOIIMMUCS IPSAMBIMHU C IOMOIIBIO 1
NEPIEeHIUKYISIPHON MII0CKOCTH
TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs

76 TpexrpanHbIx yrios. Teopema IIudaropa, 1
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIJIa

77 DeMeHTHI ChepruIecKoil reoOMeTpuu: 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl 1 paccTostHUS" 1

79 CI/ICTeMaTI/ISaL}'I/IH 3HaHUM "MHOrOrpaHHUK 1 1
€ro 3JIEMEHTbI

80 [Tupamuga. Buael nupamun. [IpaBunbsHas 1
nupamMuaa

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBuiibHas pu3Ma

82 [Tpsimoit mapasuienenune1, IpSIMOYyToIbHBIHN 1
napajuienenunesn, Kkyo

83 Boinykible MHOrorpanHuku. Teopema Diiepa 1
Boinykiblie MHOrorpanHuku. Teopema Ditnepa.

84 ITpaBrIIBHBIE U NTOJIYTIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHas padora "MHororpaHHukH" 1

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BekTOPOB 1

89 [TpaBwiio mapaienenurea 1

90 YMHOKEHHE BEKTOPA Ha YHCIIO 1

91 Paznoxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, 1

HEC JIC)KallIuX B OJTHOM IINIOCKOCTHU
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92 CxansipHO€ NMPOU3BEICHHE 1
93 Beruucnienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [IpocTeiinme 3agaun ¢ BEKTOpaMu 1
95 [IpocTeiinme 3agaun ¢ BEKTOpaMu 1
96 [IpocTeiinme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3axaun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Hrorosast koHTpoIbHAs paboTa 1
101 Hrorosast kKoHTpoOIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KITIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie  I[IpakTuyecku
n/n yp Bceero 06 poi ¢ pﬁ eckne U3yuyeHHusi o00pa3oBaTe/IbHbIE
a00ThI a00ThI
p p pecypcsl
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOopenue TeMbl "CkansipHoe IpoU3BEACHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsl "Boruuciienne yria Mexmay 1
BEKTOpaMHU B IPOCTPAHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXoJslIel uepes 1Be TOUuKu"
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHanuTHyecKne METObI pacuéTa yriia Mexmay 1
MPSIMBIMU B MHOTOTPaHHHUKAX
11 AHanUTUYECKUE METO/IBI pacuéTa yriia Mexmay 1
IJIOCKOCTSIMU B MHOTOTpaHHUKaX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MIIOCKOCTU 1
B KOOpAMHATaxX
13 HaxoxzaeHue paccTosHUI OT TOUYKH 10 1

TIJIOCKOCTH B KyOe
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Haxoxnenue paccTostHui OT TOUYKHU J10

14 IUIOCKOCTH B MPaBUJILHON IHPaMHJIE

15 KOHTpOHB}'I'aH pabota "AHanuTuueckas
reoOMeTpHs

16 CeueHns MHOTOTPaHHHUKOB: CTaHIapTHEIC
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIEJIOB
CedeHust MHOTOTPaHHUKOB: CTaHapTHBIE

18 IUIOCKOCTH, TIEPECCYCHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapanenbHbIe IPSMBIE U TTIOCKOCTH:
napajuieNIbHbIe CCUSHHS

20 HapannenLvae IPSAMBIE U IUIOCKOCTU: PACYET
OTHOIICHUMH

21 [TapannenbHbIe IPSMBIE U ITIOCKOCTH: YTJIBI
MEX]y CKPEIUBAIOIINMUCS MPSMBIMU
[eprieHAUKYISApHBIE IPSIMBIE U TIOCKOCTH:

29 CTAaHIAPTHBIE Napbl IEPIICHAMKYIAPHBIX
TUTOCKOCTEH M IPSIMBIX, CHMMETPHH
MHOT'OI'PaHHHKOB

23 [leprieHAMKyNApHBIE IPSIMBIE U MJIOCKOCTH:
TeopeMa O TPEX MEePIEeHINKYIIIpax

24 [leprieHAMKYIIpHBIE IPSIMBIE U TUIOCKOCTH:
BBIYUCIICHUS [UTHH B MHOTOTPaHHHUKAX
[ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,

25 (dbopMyIIbI TS MII0MIAAeH, COOOpaskeHUs
nmoxoous
[ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,

26 (bopMyIIbI IS III0IIAAeH, COOOpaskeHus
nmoxoous

27 [ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,
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(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
no100us

[Inomaay ceyeHnii MHOTOrpaHHUKOB:

28 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOT00MS
[Tnomaau ceueHnii MHOTOTPaHHUKOB:

29 IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOA00MS

30 Konrponsnas pabdora "[loBropenue: )
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnesa

30 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKLIUHU yTiia

33 CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C
00BEMOM MIPSIMOYTOJIBHOTO TIapaJuIeenueia
[Ipuknannelie 3a1a4u, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajiesnenumnena

35 O0BEM TIPsIMO TTPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOM TTPU3MBI

37 HpI/IKJ‘Ii).,I[HHe 3aJ]auu, CBA3aHHbIE C 00bEMOM
MPSIMOI TPH3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOUW TTPU3MBI

39 Brraucienne 00bEMOB TEJI C IIOMOIIIBIO
ornpenenéHHoro uHTerpaina. O0bEM nupamusl

40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE

00BEMOB MTUPaMU/T C OOIITUM yTIIOM
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dopmyna 00bEMa mupamMuabl. OTHOIICHHE

41
00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM

42 CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuyecKre 3a7jauu, CBI3aHHBIE C
00BEMaMU TUPAMUJIBI

a4 [Tpuknaaneie 3agaun no reme "O0bEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOW MPHU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM IMHPAMUIBI

16 [Ipumenenne 00bEMOB. Brruncienue
paccTosiHus A0 IVIOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM
MHOTOTpaHHHUKA

48 HI/IJ‘II/IHI{pI/I‘ICCKafI MOBEPXHOCTh, 00pa3yroIIue
LMIMHIPUYECKON TOBEPXHOCTU

49 Munuaap. [Ipsmoit KpyroBou HUIMHAP.
[1nomaae MOBEpXHOCTU HUITUHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromye
KOHHMYECKOU noBepxHocTH. Konyc

51 Ceuenne KOHycCa IJIOCKOCTBIO, AapalIeIbHOM
IJIOCKOCTH OCHOBAHUS

52 YcetIFHHLII?I KoHyc. I300pakeHne KOHycoB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH M MTOTHOU
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHHE, TOCTPOCHUEM

CEUCHUI NUJIMHApPA, KOHYCa
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CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHUE, TOCTPOCHHEM
CCUCHHI IIWIIMHIpA, KOHyCa

57 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C
[WIAHAPOM

58 [TpuknaaHblie 3aa4u, CBI3aHHBIE C
[IWIMHAPOM

59 Cdepa u map
[epeceuenue cepbl U MIapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps! miockoctsto. Bug n
n300pakeHHe 1apa
[lepeceuenue cepbl 1 MIapa ¢ IOCKOCTHIO.

61 Kacanwue mapa u cdepsl mimockocTsro. Bua u
n300pakeHue mapa

62 YpaB}EeHHe cdepsl. [Lmomans chepsr u eé
qacrei

63 CummMmetpus cdepsl U 11apa
CrepeomeTprudeckue 3a1auu Ha

64 JI0Ka3aTeNbCTBO U BEIYUCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom, NOCTPOCHUEM UX CEeUEHHH
TUTOCKOCTBIO
CrepeomeTpuueckue 3aa4 Ha

65 JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHBIC CO
cdepoil 1 mapom, MOCTPOCHUEM UX CEYECHUHN
IJIOCKOCTBIO

66 [Ipuknanuele 3a1aun, cBsi3aHHBIE cO chepoil u
1I1apoM
[ToBTOpEHUE: OKPYKHOCTH HA IIIOCKOCTH,

67 BBIUUCIICHUS B OKPYKHOCTH, CTaHIapTHBIC
no100ust

68 PasnuuHbie KOMOWHAIIMY TEJ BPAIICHUS U

MHOTI'OrpaHHUKOB
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69

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

KontposbHas padota "Tena u moBepXHOCTH
BpaieHus"

O6béM mumuHIpa. Teopema 06 00béMe
MPSIMOTO LUJIMHJIpA

73

74

75

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

[Tnomaayn G0KOBOW | IMOTHOM MOBEPXHOCTH
KOHYycCa

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76

77

78

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TJIOIA M TTOBEpXHOCTEN Ten"

O0BéM 1mapa u mapoBoro cekropa. Teopema
00 o0Beéme mapa. [Tnomans chepsi.
CrepeoMeTpHUYeCKUe 3a1auM, CBI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIapa, MapoBOro
CErMEHTa U IapOBOr0 CEKTOpa

[Tpuknagueie 3agaun no Teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TIIOMIAIBIO
chepnl. COOTHOIICHHS MEXTY TUIOIIAASIMU
MOBEPXHOCTEN U 00bEMAMHU MTOJOOHBIX TET

79

ITono6HbIe Tena B mpocTpaHcTBe. M3menenue
o0béMa npu nogooun. CrepeoMeTpudeckue
3aga4u, CBA3aHHBIC C BBIYHMCIICHHUEM 00BEMOB
TeJ U TUIONIAiel TOBEPXHOCTEH

80
81

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBuxeHust npoctpancTBa. OToOpaskeHusl.
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82

83

JIBrokeHus u paBeHcTBO uryp. O0mme
CBOICTBA JABHKCHUI

Bupl 1BukeHUi: napauiesIbHbIN IEPEHOC,
LEHTpaJIbHAsl CAMMETPHUS, 3€pKaIbHAS
CUMMETPHSI, TTOBOPOT BOKPYT MPSMOMA
[TpeobpazoBanus nmomoowus. [Ipsmas u chepa
Ditnepa

84

85

['eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBAKEHUS

Kontponbnas padota "BekTops! B
npoctpaHcTae"

86

Oo6o06maromee nmosropenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMmarusauus 3Hanuii: "llapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

87

88

O6o06maromee moBTopeHue 11 MoOHITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKkTopbl B
npocrpaHcree”

O6o6mmatoniee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3aIus 3HaHuii: "BekTopsl B
mpocTpaHcTae”

89

90

Ob6o06maromiee nopropeHue 11 noHATH U
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anys 3Hanuii: "O0beM
MHOT'OrpaHHHUKa"

O6o0maromiee moBTopenue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anusa 3Ha"Hui: "O0beM
MHOrOrpaHHuka"

91

Ob6o61matonree nopropenue 11 nousruii u
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MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

93
94

95

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMatusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"
HToroas KOHTpOJIbHASA paboTa

HToroasi KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHUE 1 CHUCTEMATH3AIUS
3HAHUHU

96

97

98

99

100

101

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
U €€ pojb B Pa3BUTUHU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
1 €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU
U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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OIIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJEHUSI UTOIOBOM
ATTECTAIUU: IIPUMEPHBIE TEKCTbI KOHTPOJIBHBIX PABOT

HNrorosasi kKoHTpoJIbHAsI paboTa Mo reomeTpum 3a Kypc 10 kinacca
Bapmuanr 1

CropoHa npaBWJIBHOTO TPEYTOJIbHUKA paBHA 6V3 cm. Touka M paBHOYyAAJIEHA OT BCEX MPSMBIX,
cozepxaiux ero ctoponsl. IIpoekmueit Toukn M Ha IJIOCKOCTh TPEYTOJIbHUKA SIBISIETCS TOUKA,
[IpUHAUIeKAIAs ’TOMY TpeyrojabHUKy. Halinure paccrosaue ot Touku M 10 ctopoH
TPEyroIbHUKA, CCIIH PACCTOSHIE OT TOYKH M 0 IIIOCKOCTH TPEYroNbHIKA PaBHO 6V2 CM.
Touka A HaxoAWTCS HA PacCTOSTHUM 3 cM OT miockoctu o. Hakionusie AE u AF 06pa3zyrot ¢
MI0CKOCThIO o yritbl 60° 1 30° cooTBeTcTBeHHO. HaliauTe paccrosinue Mmexay Toukamu E u F,
€CJIM YroJl MeXy MPOEKIMAMU HAKJIOHHBIX Ha IJIOCKOCTh 0 paBeH 120°.

UYepes Bepunny B tpeyronsanka ABC, B koropom AB = BC =6 cm, AC = 8 cm, mpoBeaeH
nepneHauKkyisip MB k miockoctu Tpeyronbpauka. Haliqure yromn mexay miockoctsasmu ABC u
AMC, eciu MB = 2915 em.

OcHoBaHMEM IPSAMOTo MapaijiesienuIeaa aBiseTcs poMO ¢ OCTphIM yIiioM o. bonbias
JMaroHasb napajienaenumnena papua d u o06pasyer ¢ II0CKOCThIO OCHOBaHMs yrou B. Haiiaure
IUIOIIAAb OOKOBOH MOBEPXHOCTH NapaljiesieHIe .

bokoseie rpanu DAB u DAC nupamuast DABC nepneHaukynsipHbl MJI0CKOCTH OCHOBAHUSI.
Hatinure momanas 60KoBOM moBepxHOoCTH upamMusl, eciau LACB =90°, AC =8 cm, BC=6
cM, a paccrosinue ot Touku D go npsimoii BC paBuo 17 cwm.

Bapuanr 2

Touxa D HaxonuTcst Ha paccTOSSHUM 16 CM OT Ka)KA0H BEpIIMHBI PABHOCTOPOHHETO
tpeyroiabHuka ABC, cropona koroporo paBHa 24 cm. Halinute paccrosinue ot Touku D 1o
miockoct ABC.

Touka B nHaxonutcs Ha paccTossHuH 2 ¢M OT miockoctu o. Hakmonusie BC u BD oGpasytot ¢
TJIOCKOCTHIO o YTriibl 45° 1 30° cooTBeTcTBeHHO. Haiinure paccrosiaue mexay Toukamu C u D,
€CJIM YToJl MeX1y MPOEKIUSIMHU HAKJIOHHBIX Ha IJIOCKOCTh 0 paBeH 150°.

Yepes Bepinny D tpeyronasauka DEF, B koTopom DE = DF, npoBenén nepnenaukynsip BD k
TUTOCKOCTH TpeyrosnbHuka. Haiiaure yron mexny miockoctsmu DEF u BEF, ecom EF = 10 cwm,
BE=7cMm, BD = 243 em.

OcHoBaHMEM MPSAMOTo MapaJijiesienumnesaa aBiseTcs poMO ¢ OCTPhIM YIJIoM o. MeHbIast
JIMaroHallb Mapauiesienumnea paBHa d u oopasyer ¢ II0CKOCThIO OCHOBaHUs yrou f3. Haiiaure
ionIaib OOKOBOM MOBEPXHOCTH Mapaljiesenumesa.

boxossie rpanu MAB nu MAC nupamust MABC nepnieHIuKysIpHbI IIIOCKOCTH OCHOBAHUS.
Haiiaure momaas 60koBoi moBepxHocTu mupamuisl, ecnu ZABC =90°, AC =20 cm, BC=16
cM, a paccrosinue ot Touku M o npssimoit BC pasno 13 cm.

Hrorosasi kKOHTpoOJIbHAsi paboTa Mo reoMeTpum 3a Kypc 11 kiacca
Bapuanr 1

1. lanwt Touku A (1; 5; 8), B (5; 2;9), C (7; 4, 7), D (8; 3; 0). lokaxuTe, 4To0
npsimast AB nepnenukysipaa mockoctu BCD.
2. Yepes BeplIMHY KOHYCa IPOBEIEHA IUIOCKOCTb MO YTJIOM 0 K IIJIOCKOCTH OCHOBaHMS. OTa
IJIOCKOCTh MepeceKaeT OCHOBaHUE KOHYyca 110 XOp/ie, KOTOpasi BUIHA U3 IEHTPa OCHOBAHUS O]
yrioMm B. Panuyc ocHoBanus koHyca paBeH R. Haiiaure momanp ceueHust KOHyca JaHHOU
MJIOCKOCTBIO.
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3. /luaroHanb OCHOBaHUS IPABWIBHOW YETHIPEXYTOIbHOM MUpaMuIbl paBHa d, a ABYTpaHHBIN
yroJl mupamMuisl Ipu pedpe ocHoBaHuUs paBeH o. Haliqute 00bEM nupaMuabl.
4. OcHoBaHUE NPSMOI IPU3MBI — PAaBHOOEAPEHHBIN TPEYTOJIBHUK C OCHOBAHUEM A U YIJIOM IIpU
BepLIMHE 0. /lnaroHans O0KOBOM IpaHH MPU3MBI, COZIEprKallell OCHOBAHUE PaBHOOEIPEHHOTO
TPEYroJbHUKA, HAKJIOHEHA K IUIOCKOCTH OCHOBaHUS oA yriiom f. Halaure:
1) 06bEM MPU3MBI;
2) iomiaib OOKOBOM MOBEPXHOCTH MUIUHAPA, OMUCAHHOTO OKOJIO MPU3MBI.
5. OcHoBaHME MPAMU/Ibl — IPSIMOYTOJILHBIN TPEYTOJIBHUK C OCTPBIM yIJIOM 0. Bce G0KoBbIe
pEOpa mupamMuIbpl HAKJIOHEHBI K INTIOCKOCTH OCHOBaHUS 1o yriioM f. Haiinure 00bEmM
NUPaMU/IbL, €ClIU paauyc chepbl, ONMCaHHOW 0KOJI0 He€, paBeH R.

Bapuanr 2
1. ausr Touku A (2; 2; 1), B (3; 5; 4), C (=1, —10; —14), D (—4; 6; —1). Jlokaxwure, 4TO
npsmasi AD nepnienaukynspHa miockoctu ABC.
2. Yepes BeplIMHY KOHYCA IIPOBEEHA INIOCKOCTb 1101 YITIOM [} K INIOCKOCTH OCHOBaHMA. JTa
IUIOCKOCTh IIEPECEKAaeT OCHOBaHUE KOHYCA 10 XOp/€ AJIMHON 8, KOTOpas BUJHA U3 LIEHTpa
OCHOBaHus noJ yrioM o. HaliquTe momanb ceyeHns: KOHyca JaHHOM IIJIOCKOCTBIO.
3. BoicoTa npaBUIIbHOM YeTHIPEXYTOJILHOW MUPaMUJIbl paBHa N, a IByrpaHHbIA yroy MUpaMuIbl
npu pedpe ocHoBaHuUs paBeH o. Haliqute 00bEM nupaMuibl.
4. OcHoBaHUE NPSMOI PU3MBI — PaBHOOEAPEHHBIN TPEYTOJIBHUK C YTJIOM 0L IPY OCHOBAHHUHU.
JlnaroHanb OOKOBOI I'paHH PH3MBIL, COJIEpIKalleil OOKOBYIO CTOPOHY OCHOBaHUsI, paBHa d
HaKJIOHEHA K IJIOCKOCTH OCHOBaHus 1o yriioMm . Haiiaue:
1) 00bEM NPU3MBI;
2) rutomiaab GOKOBOM MOBEPXHOCTH IMJIMH]IPA, OMUCAHHOTO OKOJIO TIPU3MBI.
5. OcHOBaHME TMPaMUJIbl — paBHOOEIPEHHBIN TPEYroJIbHUK C YIJIOM O IIpU BepuinHe. Bee
O0KOBBIE pE&Opa MUpPaMuIbl HAKIOHEHHI K IJIOCKOCTH OCHOBaHMUS 10/ yriioM 3. Haiimure 00bEM
NUPaMU/IbL, €ClIU paanyc cepsl, onMcaHHONW 0KoJI0 He€, paBeH R.

36



		2023-08-31T10:28:58+0400
	‎00d416fe326478064
	Соломонова Т.В.




