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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JTOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpaMmMbl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OINKCHIBATH W U3Yy4yaThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH 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, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsI UX MPUMEHATb, MPOBOAMTH JOKA3aTEJIbHbIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATh TMPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, 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
IPOCTPAHCTBEY, «/{BIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpPOBHE OOyueHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH pacmpeiensercs He TOJbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCAM 00yJaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEACTABICHUN 00Yy4arOIIUXCs, paCIUpsAs U yriyOssis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIEeUnTh YIIIYOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
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.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayenpbHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE M IEPIECHAMKYJSIPHBIE 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,  HOpoeKuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. 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 MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ 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 TOBEPXHOCTM U IOBEPXHOCTH MPABWIBHON NUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopsbI 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 BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE 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
HEKOMILUIAaHApHBIM ~ BekTOopaM. IIpsmoyrospHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka mumHapa u koHyca. CuMmmetpus chepsl 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.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi 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 IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel Bektopa. PaznoxkeHnne BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[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) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 0opasa KU3HHU, 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, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATh COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
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 cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHSATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUU;

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



BbIOMpaTh cmoco0 pelieHus ydeOHOM 3amayd (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEIOBATEIbCKUN WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpPOllecca, 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(POPMAIHIO U3 HCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO PA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

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

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

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,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHUAMH CTEPEOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

10



KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHHMKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

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

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh TMOHATHUSIMU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, TMpeACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOACIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE T€OMETPHH,
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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 NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

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

OIEepUPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BpAIICHUS: IIUIHHIPOM,
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;
BBIUMCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIICHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TeJl BpaIllCHUS;

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

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

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 PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATHUSAMHU, 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, IIPU TIOBOPOTE BOKPYT MPSMOI, TpeoOpa3oBaHus MOA00MS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

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

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

IPUMEHSTh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:.  CPAaBHMBATB,
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, HCCIIENOBATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAaHUEM TI'C€OMETPUYECKUX IIOHATUH M TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anMHOe pacnionokeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0

14




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
TJIaH.

JlaTa
daxkr.

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapaJuIeIbHBIX NPSAMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbI€ IpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

[TonsTHs: MEepecekaronecs
IJIOCKOCTH, IT€peceKaroIrecs
npsiMasi ¥ MII0CKOCTB;
MOJIYTIPOCTPAHCTBO

[onsartus: nepecekaronuecs
IUIOCKOCTH, MEePECeKaroIecs
npsiMasi ¥ MII0CKOCTB;
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyiecTBYIOIUX
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00BEKTOB

MHororpaHHuku, n300paxxeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

AKCHOMBI CTEpEOMETPHH U NIEPBbIC
CIIC/ICTBHSI U3 HUX

AKCHOMBEI CTCPCOMECTPHHU U IICPBBIC
CJIICACTBHA U3 HUX

10

Bxonnas quarnoctuueckasi pabora

N300pakeHre CeueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceueHusl MOTy4YeHHBIX
mockocrel. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMU

11

N300pakeHne ceueHni mupaMuibl,
Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX
mockocrel. PackpammvBanue
MOCTPOCHHBIX CEUYCHUN Pa3HbIMU
[[BETaMHU

12

N3o6paxeHune cedeHnit mupamMuibl,
Ky0a 1 mpHU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbBIX

17




mockocrel. PackpaimyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

13

14

N306pakenue ceueHni nupamMuapl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJSAT
yepes ux péopa. Mzobpaxenue
nepecedeHusl MOTyYeHHbBIX
wiockocTeil. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

Merton crenoB AJis MOCTPOCHUS
CEeUEeHNN

15

16

17

18

19

MertoJ cie10B AJIs TOCTPOCHUS
ceueHuil. CBoMCTBA nepecevyeHuit
HPSIMBIX U IJIOCKOCTEN

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedyeHnit
HPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aITUCh MIAroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOCHUS

ITocTpoenune ceueHunii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.

18




Coztanue BIHOCHBIX YepTekel U
3aIKCh IIAroB MOCTPOCHHUS

20

ITocTpoeHue ceuenuii B nupamu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.
Coztanue BIHOCHBIX YepTekel U
3aIUCh IIaroB MOCTPOCHUS

21

22

23

[ToBTOpEHUE TITAHUMETPHUH:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEUYEHUX Ha BBIHOCHBIX YEPTE)KAX.
Hcropust pa3BUTHUs INITAHUMETPUU U
CTEpEOMETPUHU

KonrtponsHas padora "AKcnoMbl
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionoxeHue npsMbIX
B IIPOCTPAHCTBE.
CxkpemuBarouecs npsiMeie.
[Tpu3Haky CKpEIMBAIOIINXCS
npsimbIx. [lapanensHblie npsmMele B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOU
napajuleJIbHON TaHHOHU IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH HA
JlaHHOM mpsimMoi. Jlemma o

19




MEPCCCUCHNHU ITapalJICIIbHBIX
MMPAMBIX ITIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

27

[TapamiensHOE MPOCKTHPOBAHHE.
OCHOBHBIE CBOUCTBA

napajiCJIbHOIO IMMPOCKTUPOBAHMA.

N3obpakenue pa3Hbix Guryp B
NapaJyIeIbHOMN MPOEKIIUH

28

29

30

31

I{enTpasnbHas Mpoekusa. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCJIEJOBAHNE, CBA3aHHBIE C
PacIoI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

IToHATHSA: TapaIENbHOCTD MPAMON

U TINIOCKOCTH B IPOCTPAHCTBC.

IIpu3Hak napajienbHOCTH MPSAMON

u ockoctu. CBolicTBa
MapaJUIEIbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUNCJIEHHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C 1APAJUIEIBHOCTHIO
NPSIMBIX U IIJIOCKOCTEHN B

20




IIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTEXKE U
MapajuIeIbHOTO APYroM MPSMOM.
Pacuér orHOIIEHUI

33

[TapannenpHas IpoOeKLUs,
MIPUMEHEHUE ISl TOCTPOCHUS

ceueHMi Ky0a U napajuleenumesa.

CaoiicTBa napajienenuneaa u
[IPU3MBI

34

35

36

37

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 napajuieIbHOCTH U
€IMHCTBECHHOCTH IIJIOCKOCTH,
IIPOXOJIALLEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IIOCKOCTH U CIEACTBUS U3 HEE

CBoiicTBa napayyIeIbHbIX
MJIOCKOCTEH: O MapajieIbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
IIEPECEYCHUN IBYX MTapajlIe/IbHbIX
MJIOCKOCTEN TpeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleyIbHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXIY

21




napajuieIbHbIMU TUIOCKOCTSMH; O
NepeceyeHN  MPsIMOil ¢ IBYMsI
napauieIbHBIMU MJI0CKOCTSIMU

38

39

40

[ToBTopenue: reopema [Mudaropa
Ha IUIOCKOCTH

[ToBTOpEHHUE: TPUTOHOMETPHUS
HPSMOYTOJBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTIO
napaenenunesa

41

Brprunciienue 1yiMH OTpE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napajuieenunee

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocTH. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MIPAMOHN U
rockocty. [Ipusnak
NEPNEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CyleCTBOBAaHMH U
€IMHCTBEHHOCTH MPSIMOiA,
IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K MIIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IIPSAMBIC B MHOTOTpaHHUKAX

46

[110cKOCTH ¥ NepHEeHIUKYIISPHBIE

22




UM IIPSAMBIC B MHOTOTpaHHUKaX

47

48

49

[lepneHaAuKysp ¥ HAKJIIOHHASA.
[TocTpoeHue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO
[lepnenauKysip ¥ HaKJIOHHAs.
[TocTpoeHune nepneHanKyIsapa us3
TOYKHU Ha IPSIMYIO

Teopema o0 TpEX nepHeHIUKYIApax
(npsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX nMEepHEeHAUKYIIPAX
(mpsimast 1 oOpatHas)

Yroa Mexay CKpeluBaroIMMHCS
IPSMBIMU

[Tounck neprieHUKyIIPHBIX
IPSIMBIX C TOMOLIBIO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHON MUPAMUIBI C
ITOMOILBIO OPTOTOHAIBHOU
MPOEKLINUU

[Toctpoenue ceuenuii kyoa,
IPU3MBI, TPABUIBHON MUPAMUJIBI C
MIOMOUIbIO OPTOTOHAJIBHON
MPOEKLINUU

CuMMmeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[IimockocTu cummerpuit B

23




MHOTI'OIrpaHHHUKax

57

58

59

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUU

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUYKHU J10
ILIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuiA OT TOYKH 10
IIOCKOCTH

60

CriocoObI OIyCTHTD
NEePIEHANKYIISPBI: CAMMETPHS,
CHIBUT TOYKH I10 TTapauIeIbHON
PAMOM

61

62

63

64

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

Konrponbnas pabora "B3anmHuoe
pacroIoKeHUE NPSMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

[ToBTOpEHME: Yyrom Mexny
OPSMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB
[loBTOpEHME: Yyroa Mexay
CKPELIMBAIOIIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuyeckune MeToabl
BBIUMCJICHUS YTJIa MEXY MPSIMBIMU
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B MHOI'OI'paHHUKax

66

67

68

69

JByrpanunbiii yroia. CBOMCTBO
JUHEUHBIX YTJIOB JBYTPAHHOIO
yria

[leprieHquKyNApHBIE IIOCKOCTH.
CaolicTBa B3aMMHO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEH; TeopemMa o mpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPETheil
IJIOCKOCTH

[TpstMOyTONBbHBIN MapaieNenume];
Ky0; U3MepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO
napasuieNienumnena

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunea v cileJCTBUe U3
Hee

71

CrepeomeTpudecKue u
MIPHUKJIATHBIC 33J1a9H, CBSI3aHHBIC CO
B3aMMHBIM PACIOJIOKEHUEM
MPSIMBIX | TJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
HpsIMBIE, NTapajjie/IbHbIE INIOCKOCTH
B CTaH,ZIapTHI)IX MHOFOFpaHHI/IKaX

73

[Tapa napaynenbHBIX IIIOCKOCTEH

25




Ha CKPCIIMBAIOIUXCA ITPAMBIX,
pacCTOAHUE MEKIY
CKpCIIUBAKOIINUMHUCS ITPAMBIMU B
MMPOCTBIX CUTyalIUusAX

74

Paccrostane oT TOUKH 1O
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
JI0 IIJIOCKOCTH

75

Brluncnenue paccTosHAN MEXTY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHslil yroji, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUIS TPEXTPAHHOIO yIila
OeMeHThI cheprudecKoit
TEOMETPHH: T€0JIE3NUECKUE JINHUU
Ha 3emiie

KonrponbHas pabora "Y1l u
paccrosiHus"

79

Cucremaru3anus 3HaHHUH
"MHOrorpaHHuK 1 €ro 3Je€MeHTHI"

80

81

IIupamua. Bunael nupamun.
[IpaBunpHas nupamuaa
[Ipusma. Ilpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[IpssMo#t mapannenenunen,
IIPSIMOYTOJIBHBIN TapajuIeeIuIe,

26




KyO

BBIHYKJ'IBIG MHOTI'OI'PaHHHKHU.

83 Teopema Ditnepa 1
BeImykiible MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIC 1 1
HOJTYNIPaBHIIbHBIE MHOTOTPaHHUKH

g5 KonTponpsHas padora 1
"MHororpaHHuku"

86 [IoHsATHE BEKTOpA HA IIJIOCKOCTH U 1
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCTB BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOXeHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa mno 6asucy

91 TPEX BEKTOPOB, HE JIE)KALUX B 1
OJTHOM IIOCKOCTU

92 CkansspHO€E TPOU3BENCHUE 1

93 Brruucnenue yria mexny 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1

97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

98 Wrorosast kKoHTpoJbHAS paboTa 1

99 Hrorosast KoHTpoJIbHASA paboTa 1
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100 0606LEIeHI/Ie U CUCTEMaTHU3ALNS 1
3HAHUMI
101 0606H;ICHI/IG U CUCTEMAaTHU3ALAS 1
3HAHUU
102 O606IEI6HI/IG U CUCTEMAaTHU3aLN 1
3HAHUMI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME

28




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero IJIAH. daxkr. oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[ToBTOopenue Tembl "KooparHaTel
1 BEKTOpAa Ha MJIOCKOCTH U B 1
npocrpaHcrae”
5 [ToBTOopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Temsl "Borunicienue
3 yria MeXJy BEKTOpaMH B 1
npocrpaHcrae”
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOSAIIEN Yepes3 ABe 1
TOYKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, 1
JIMHEWHOE TPOrpaMMHUPOBAHUE
9 JIuHeliHbIe HEPABEHCTBA, 1
JIMHEWHOE IPOrPAMMHUPOBAHUE
10 AHaIUTHUYECKHE METO/IbI pacuéTa 1

yria MeXIy MpsIMbIMU B

29




MHOTI'OrpaHHUKax

11

12

AHanuTuyecKkue MeTobl pacuéTa
yria MeXJy IJI0CKOCTSMU B
MHOT'OTpaHHUKAX

dopmysa pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPJAWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B Ky0e

14

15

16

Haxoxnenue pacctostHuii OT
TOYKH J0 IMIIOCKOCTH B
MPaBUJILHOM MUPaMHIE

KonTponbnas pabota
"AHanutuyeckas reometpus’”
CeueHust MHOTOIPaHHUKOB:
CTaHJapTHBIE MHOTOIPAHHUKHU

17

18

19

20

CeueHus MHOT'OTPpaHHUKOB: MCTOQ
CJI€10B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHBIE TIOCKOCTH,
HCpGCG‘-IeHI/IH pr[MI)IX nu
TIOCKOCTEHN

HapaJ'IJ'ICJ'ILHLIC MpsAMBIC U
IHIOCKOCTH: TTapaJlJICTIbHBIC
CCUCHUA

[TapamiensHbIe NpsiMBbIE U
IJIOCKOCTH: Pac4€T OTHOLUEHUI

21

[TapamiensHbIe NpsIMBIE U
IUIOCKOCTH: YIJIbl MEXY

30




CKpCHIUMBAOIHUMUCA ITPAMBIMU

22

[lepnenaukynspHbIe TPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYJIAPHBIX IUIOCKOCTEN U
MPSIMBIX, CHAMMETPUU
MHOT'OT'PaHHUKOB

23

24

25

[leprnieniuKynspHBIE IPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moaoous

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
ionaaen, cooopaxeHust moaoous

27

28

29

[ToBTOpEHME: MIomaAn
MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
IO IeH, COOOPaKEHUSI TIOTOOMS

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEM, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00US
IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEM, pa3pe3aHus Ha
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9acTH, COOOpAKECHHUSI TOT00MS

30

31

32

KonrtposnsHas pabora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"
O0BéMm Tena. O0beM
IPSIMOYTOJIBHOTO
napaenenumnena

3anaun 00 yABOEHHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKLIUN
yria

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napauiesienune1a

34

[TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
BBIYMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasuieNenuneaa

35

36

O06BEM IPSIMOI TPU3MBI
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BEIYHCIIEHUEM
00BEMOB MPSAMO TPUMBI

37

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI PU3MBI

38

Brruncienue 00EMOB TeI €
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI
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39

Brruucienue 00bEMOB TeII C
[TOMOIIBIO ONPEIETIEHHOTO
uaTerpaga. O0bEM mupamMuIsl

40

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHNEe 00BEMOB MUPAMH]T C
O0IIKM YTIIOM

41

42

43

dopmyna 00bEMa MUpaMHIBL.
OtHoIlIeHNE 00BEMOB MTUPAMH]T C
O0IIKM YTiIoM
CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIE C 00bEMaMK
HAKJIOHHOM TIPH3MBI

CTCpGOMCTpI/I‘-IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IMUpaMu bl

44

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

45

46

47

[TpukinagHbIe 3312491 IO TEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMMU/IBI
[Tpumenenne 00BHEMOB.
Brruucnienue pacctostHus 10
TUIOCKOCTH

Konrponsnas padora "O0béM
MHOrOrpaHHHuKa"

48

Hunmuaaprdeckas MOBEPXHOCTD,
oOpa3zyromue MUITHHIPHIECKON
MTOBEPXHOCTH
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49

Munuuap. [psamoit kpyroson
nuHap. [Inomans nosepxHocTu
LUIMHIpA

50

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

51

52

Ceuenune KOHyca MIOCKOCTHIO,
MapajiebHOM MJIOCKOCTH
OCHOBaHMUA

VYceuénnblil konyc. M3o00paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomanp 60KOBOM OBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa

54

55

56

57

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUHN HUINHAPA,
KOHYyca

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUEHHUN LIMIMHIPA,
KOHyca

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

59

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Cdepa u map
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60

[lepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bum n
n300pakeHHE mapa

61

[lepeceuenue cepsl u mapa ¢
wiockocthio. Kacanue mapa u
cdepsl mockocThio. Bua u
n300paxkeHue mapa

62

63

VYpasaenwne chepsl. [Lromans
cdepsl u e€ yacte

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoli U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

65

66

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cthepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaH/IAPTHBIE
noxoous

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI

35




BpallCHUA U MHOTOTPAaHHUKOB

69

70

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"
3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

73

O06bem mummHapa. Teopema 00
00BEME MPSMOTO MIIIUHIPA
Brruncienue 00EMOB TeI C
ITOMOIIIBIO OTIPEICAEHHOTO
unterpana. O6bpEéM KoHyca

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

77

78

CrepeomeTpuueckue 3a1auH,
CBA3aHHBIC C BbIYUCICHUEM
00BEMOB IMIIMH/IPA, KOHYCa

[TpuknaaHbIe 3a1a9U 110 TEME
"OO0BEMBI U ILIOLIAIH
noBepxHoctel Ten"

OOBEM 1mIapa 1 MapoBOTr0 CEKTOPA.
Teopema 06 06vEMe 1mapa.
ITnomans chepsl.
CrepeomeTpHuyecKue 3a1au,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, 11apoBOIo
CErMEHTa U IIapOBOTO CEKTOpa

[Ipukitagueie 3aga4u 10 TEME
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79

80

"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM IT1apa ¥ IUIOMIABI0
cdepbl. COOTHOLICHUS MEKITY
IUIOIIA/ISIMH TTOBEPXHOCTEH 1
00BEMaMU TOTO0OHBIX TEJT

[TogoOHEbIe Tena B MPOCTPAHCTBE.

N3menenue o0bEéMa 1pu mo100mm.

CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U IMJIOMAACH
MMOBEPXHOCTEM

Kontponbnas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKCHUI

82

Buael n1BukeHMi: napaiebHbII
MEPEHOC, IEHTPAIbHAS
CUMMETpHUS, 3epKajJbHAas
CUMMETPHUS, IOBOPOT BOKPYT
IpsAMOI

83

84

85

[IpeobpazoBanwms momoowms.
[Ipsimas u chepa Ditnepa
I'eomerpuueckue 3agaun Ha

IMPUMEHCHUC IBVKCHUS

KonrtponbHas pabora "BekTops! B
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npocrpaHcrae”

86

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cucTeMaTu3alus 3HaHU:
"[TapayienbHOCTb NPSAMBIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

87

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHH:
"BekTopsl B mpocTpaHcTse"

88

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTBe”

89

O6o061maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOrOrpaHHuKa"

90

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometpuun 10-11 kmaccos,
cucreMaru3anus 3Ha"Hui: "O0beM
MHOrOrpaHHukKa"

91

O6o061matomee nopropenue 11

38




92

93

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"ILnomaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3alusl 3SHAHHIA:
"[Lnouiaay MoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

HroroBas koHTpoNbHAs paboTa

94

95

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alUs 3HAHUH

96

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHd U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUU

39




KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKy U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

40




JIucTr KoppeKTHpPOBKH
10 kiaace

Hara
ypoKa 1o
JIaHy

Hara
MIPOBEACHUS 110

dakTy

ConeprkaHre KOPPEKTHPOBKH (TeMa
ypoKa)

O6ocHOBaHME TIPOBEICHUS
KOPPEKTUPOBKH

PexBu3uThI
JIOKyMEHTa
( mata u Ne mpukasa)

Ioamnuce
3aMEeCTUTEIS
nupekropa mno YBP

41




JIucTr KoppeKTHpPOBKH
11 kiaace

Hara
ypoKa 1o
JIaHy

Hara
MIPOBEACHUS 110

dakTy

ConeprkaHre KOPPEKTUPOBKH (TeMa
ypoKa)

O6ocHOBaHME TIPOBEICHUS
KOPPEKTUPOBKH

PexBusuThbl
JIOKYMEHTa
( mara u Ne mpukasa)

IMonamuce
3aMeCTUTEIS
nupekTopa no YBP
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