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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs 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(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJIUTh
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 BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHUYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00ydJaronmuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI PaAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. JTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTD IPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: IIapajuIeiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHON MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O 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 NMPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEyrojbHas MNUpaMuia M HPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH HPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOTOIPDAHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTMEe KOMILTaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienienumneaa M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTeio. [loHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomobusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHUA. l[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
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 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUSHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATH CYIICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3soBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIO0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BHIOMPATh CIIOCO0 peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYX AaTb INPOLECC U pe3yiabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, MPSMOYTOIBHBIN MapajuieNenumne, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IJIOCKOCTh, BBIMOIHATH MU300pakeHUs: QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FCOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH NPOCTEUIIHNE MPOrPAMMHBIE CPEACTBA U  AICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYyYCHHBIE 3HAHWUA HAa MPAKTHUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3aHHBIMU C JIBUJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpALICHUS: CEYEHUs LIWIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




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
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpom, — umndposeie
Bcero HbIE o0pa3oBaTejbH
padoThbI ble pecypchl
1 OcHoBHbI€ NpaBUiIa U300paKEHUsI HA PUCYHKE INIOCKOCTH, 1
napajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[TonsTHs cTepeoMeTpUn: TOUKa, IIpsiMasi, JIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbI€ NpaBUiIa U300paKEHUsI HA PUCYHKE INIOCKOCTH, 1
napajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka
3 [TonsaTus: nepecekaronmecs MIOCKOCTH, EpeceKaoLecs npsmas u 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO
4 [TonsTHs: nepecekarouecs MI0CKOCTH, IepeceKaroluecs npsamas u 1
IJIOCKOCTB; TIOJIYIPOCTPAHCTBO
5 MHororpaHH1KH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB
6 MHororpaHHuKH, H300pakKeHHe TPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HecyIeCTBYIOIINX 0OBEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUS U3 HUX. CrocoObl
9 3aJJaHMs MPSIMBIX U IJIOCKOCTEH B mpocTpaHncTBe. O003HaYeHUs 1
MPSIMBIX U IIJIOCKOCTEN
N300paxenune cedyeHuit nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
10 MPOXOAAT uepes ux péopa. MzobpakeHne nepecedeHus MmorydIeHHbIX 1

IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU




OBE€TaMH

N300paxeHune cedyeHu nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepecedeHus MoTyIeHHbBIX

1 IJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX CEYEHNUN Pa3HBIMU
LBETAMU
N300pakenue ceueHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE

12 IPOXOAAT yepe3 ux péopa. Mzo0pakeHue nepecedeHns Noay4eHHbIX
IIJIOCKOCTEM. PackpaiBaHue IOCTPOEHHBIX CEYEHUN Pa3HBIMU
LBETAMU
N300pakenue ceueHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOPbIE

13 POXOAAT uyepe3 ux pédpa. MzobpakeHue nepecedeHns Noay4eHHbIX
I10cKOCTeH. PackpamyBaHue IOCTPOEHHBIX CEUYEHUH Pa3HBIMU
LBETAMU

14 Meton ciieoB Uisl IOCTPOEHUS CEUEHUN

15 Merton cnenoB aiis OoCTpoeHus ceueHnid. CBOMCTBA NepeceueHUi
MPSIMBIX U IJIOCKOCTEN

16 Meton cienoB uist MOCTpoeHUs ceueHuil. CBOMCTBA NepeceueHuit
MPSAMBIX U IJIOCKOCTEMN

17 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Cozanne BBIHOCHBIX YEPTEXKEN U 3alMCh IAar0B IIOCTPOEHUS

18 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3alKch IaroB MOCTPOEHUS

19 ITocTpoeHue ceuenuii B mupamue, Kyoe o TpéM ToukaMm Ha peéopax.
Cozanue BBIHOCHBIX YEPTEXKEN U 3alMCh 1IAar0B IIOCTPOEHUS

20 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Cozanue BBIHOCHBIX YEPTEXKEN U 3alMCh 11arOB IIOCTPOEHUS

21 [ToBTrOopenue mannmerpun: Teopema 0 TPONMOPIUOHATBHBIX

otpeskax. [lonoOue TpeyronbHUKOB




22

[ToBTOopenue mnanumerpun: Teopema MeHenas. PacueTsl B ceueHHAX
Ha BBIHOCHBIX 4epTrexax. McTtopust pa3BUTHS INIAHUMETPUN U
CTEpPEOMETPUH

23

24

25

Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbIx B IPOCTPAHCTBE.
CkpenuBaroniuecs npsimpie. [Ipu3Haky CKpemmuBarOmUXCs MPSIMBbIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U €IMHCTBEHHOCTH MPSIMOU
napajuieJIbHON JaHHOU MPSAMOM, MPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkallel Ha JaHHOU mpsiMoi. Jlemma o
MepeceyeHNH MapaieIbHbBIX MPSMBIX TUIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsIMbIX. Teopema 0 TpEX napaienbHbIX
npsMbIX. Teopema 0 CKpeInBarOIIMXCs MPSIMBIX

27

28

29

[NTapannensHoe npoexktupoBanue. OCHOBHBIE CBOICTBA
napajuieIbHOTO MPOeKTHpoBaHus. M300paxenne pa3HbIX GUryp B
MapaJuIeIbHON MPOEKIINH

IlenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMH CTOPOHAMH.
VYron Mexay npsMbIMU

3agaun Ha JOKA3aTeIbCTBO U UCCIIEOBAHNE, CBSI3aHHBIE C
PacroI0KEHUEM NPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCT NPSIMOM U INIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napajyuienbHOCTH MPsIMO U TuIocKOCTH. CBOMCTBA
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH

31

32

I'eomeTprueckue 3aaun Ha BBIYUCIIEHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MMAPaAJIEIbHOCTHIO MPAMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAILETO Yepe3 JaHHYIO MIPSMYIO Ha
4YepTeke U NapajljieIbHOro ApYyrou npsmoil. Pacu€r oTHoIEeHMI




[TapamniensHas MpoeKUs, IPUMEHEHUE JUIsl TOCTPOCHUS CEUCHUM

33 Ky0Oa u napayuienenunena. CBoiicTBa napaienenurneia i mMpu3Mbl

34 [TapannensHble ockocTH. [IpU3HaKy mapamaenbHOCTH IBYX
IIJIOCKOCTEN
Teopema 0 napamiebHOCTU U €JUHCTBEHHOCTH IUIOCKOCTH,

35 MPOXOASAIIEH Yepe3 TOUKY, HEe MIPUHAUISKALYIO JaHHOM INIOCKOCTH
U CJIEICTBUS U3 HEE
CBoiicTBa napajuieNbHbIX IVIOCKOCTEN: O NAapaJIEIbHOCTH MPSAMBIX

36 MepecevyeHus Ipy MepeceyeHun ABYX MapajlieIbHbIX JIOCKOCTEN
TpeTbeit
CpolicTBa napamieiabHbIX IIIOCKOCTEN: 00 OTpe3Kax napauieabHbIX

37 MPSIMBIX, 3aKTFOYEHHBIX MEX/y MapalIeIbHBIMU MJIOCKOCTSIMHU; O
MEPECCUCHUH NPSIMOM C IBYMS NapaJIEIbHBIMU MIIOCKOCTAMHU

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeieuIe 1a

41 Beruuciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napajuleIenumneie

42 [IepnenquKynsApHOCTH NPsIMOM U IIO0CKOCTH. [Ipn3Hak
MEPIEeHIUKYJIIPHOCTH MPSIMON U TNIOCKOCTH

43 IlepneHIUKyNApHOCTD NPsAMON 1 TIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSIMON U TUNIOCKOCTH
Teopema o CylieCTBOBaHUH U €AUHCTBEHHOCTH MPSIMOH,

44 MIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIIEHIUKYIIPHON K
IJIOCKOCTH

45 [11nockocTH ¥ IEPIEHANKYIISIPHBIE UM MIPsIMble B MHOTOTPaHHUKAX

46 [1nockocTH ¥ NeprneHIUKYIspHbIE UM MPSAMbIE B MHOTOTpaHHUKAX

47 [Tepnennukynsap u HaknoHHas. [locTpoeHne neprneHuKymIspa u3




TOYKH Ha MPSMYIO

[lepnennukynsp u HaknoHHas. [locTpoeHune nepneHauKymsIpa u3

48 TOYKH Ha MIPSIMYIO

49 Teopema o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHasi)

50 Teopema o Tpéx nepneHaAuKysipax (mpsimast 1 oOpaTHasi)

51 VYroa Mexay CKpelUBaOIIMMUCS PIMBIMU

59 ITonck nepreHMKyIspHBIX IPSIMBIX C IIOMOIIBIO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE

54 [TocTpoenune ceuenunii Ky6“a, IIPU3MBI, IPABUIBHONU MUPAMUIBI C
MIOMOIIIbK0 OPTOrOHAJIBHON MPOEKIINU

55 [TocTpoenune ceuenunit Ky6va, IIPU3MBI, IPABUIBHOW MUPAMUJIBI C
ITOMOILIBK0 OPTOrOHAJILHOM IPOEKIINU

56 CummeTpus B IpOCTPAaHCTBE OTHOCUTENBHO IUI0CcKOCTU. [1mockocTn
CUMMETPUI B MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U INIOCKOCTH KaK CIIEJCTBUE
CUMMETpUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. PacyéT paccTossHUNA OT TOYKH 10
IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. PacyéTr pacCTOSHUM OT TOYKH 10
IIJIOCKOCTH

60 CriocoObl OMyCTUTh NEPIEHANKYISAPbI: CAMMETPUS, CABUT TOYKHU IO
MapajuieJIbHON IPSIMOU

61 CrBur 1o HenapayuIeIbHON MPSAMOM, N3MEHEHHE PACCTOSTHUN

62 KonrtponbHas padora "B3anMHoe pacrioyiokeHue NpsiIMbIX U
IIJIOCKOCTEH B pocTpaHcTBe"

63 [ToBTOpeHMe: yrosa Mexay NPsMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHS




B IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

[ToBTOpEHME: YrOa MEXKAY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B

64
IIPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIYACICHUS YIJIa MEXY NIPSMBIMH B
MHOTOTPaHHUKAX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIjia

67 [Tepnienaukymnsipubie mIockocTu. CBOWCTBA B3aUMHO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHaAuKyJIAPHOCTH INIOCKOCTEN; TeopeMa O IPsMOi

68 IIEPECEUYECHUS IBYX IIJIOCKOCTEN MEPIEHANKYIISPHBIX TPETHEU
IJIOCKOCTH

69 [IpsimoyronbHbBIN Napasuienenunes; Kyo; n3MepeHus, CBOUCTBa
IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a

20 Teopema o nraroHanu NpsAMOYIroOJIbHOTO NapaljiesIeuIe a 1
CJIEJICTBHE U3 HEE

71 CrepeoMeTpHuuecKkre U NPUKIIAIHBIE 3aJa41, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM INIPSAMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKpemMBarOIUEcs MPsMbIE, TapAIIIEIbHBIE ITIOCKOCTH
B CTaHJIAPTHBIX MHOTOIPAaHHHUKAX
[Tapa napanenbHbIX IIIOCKOCTEH Ha CKPELUBAOIINXCS PAMBIX,

73 pacCcTosiHUE MEXAY CKPELIUBAIOIIMMUCS IPSIMBIMU B IIPOCTHIX
CUTYyalUAX

74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10
IIJIOCKOCTH

75 Brruncnenue paccTosHAN MEXKy CKPEIIUBAOIIUMUCS MTPSIMBIMU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUNIOCKOCTH

76 TpéXrpaHHblid yroyi, HEpaBeHCTBaA I TPEXTPaHHBIX yIiioB. Teopema

[Tucdaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yria




DNeMeHTHI CPepUIECKON TEOMETPHH: T€0Ie3NUCCKHUE JTMHUH Ha

77 1
3emiie
78 KonrtponsHas padora "Yrisl 1 paccTostHus" 1
79 Cucremaru3zanus 3HaHuK "MHOTOTpaHHHK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1
81 [Tpusma. [Ipsmast n HakIoOHHAs npu3Mbl. [IpaBuinbHas mpusMa 1
82 [Ipsimoii mapasuienenunen, NpSMOYToJIbHBINA apayIeNenume]], Kyo 1
83 Boinykineie MHOrorpannuku. Teopema Diinepa 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble U 1
MOJTYTIPaBUIILHBIE MHOTOTPAHHUKH
85 KontponbHas padora "MHOrorpaHHuku" 1
86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
01 Paznoxenne BexTopa 1o 6a3ucy TpéxX BEKTOPOB, HE JISKAIIHUX B 1
OJIHOM IIJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
93 Brraucrienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o01ieHne 1 cucTeMaTu3ays 3HaHuH 1




100 Hrorosast kKoHTpoOJIbHAsE paboTa 1

101 HroroBas koHTpobHas paboTa 1

102 O06o01IeHre U cuCcTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne i/ Tema ypoka KounTpoabubie
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpousBeneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy NMPSIMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX
12 @dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOYKH 710
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonrponbHast pabora "AHanutudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
[eprieHAUKYIApHBIE IPSIMBIE U

18 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIECHANKYIISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

19 TUTOCKOCTH, TTEPECEUCHUS TMPSMBIX U
IIJIOCKOCTEN

20 [TapannenbHble TpsSMbIE U TNIOCKOCTH:
napaJiesibHble CeUeHHS

21 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

22 YTJIBI MEXK1Y CKPEIBaIOIIUMUCS
MPSIMBIMA
[leprienAuKyNApHBIE IPSMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MEePIIeHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
moxooust

[ToBTOpEHUeE: MIIONIAI1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
moxooust

[ToBTOpEHUE: MO 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKEeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00uUs

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsIMOIt TPU3MBI
36 CrepeoMeTpHuyeCcKUe 3a7auu, CBSI3aHHBIE C
BBIUYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenue 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUEeCKUE 3374, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncinenue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoM HUIUHID.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konunyeckast noBepXHOCTh, 00pa3yromiye
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MJI0CKOCTU OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN WINHJpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUH HUINHAPA, KOHyCa

57 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBI0. By u n3o0paxenue mapa

61

[epecedenue cheps U miapa ¢
iockocThlo. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBSI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM KoHyca

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJIOIIaAu TOBEpXHOCTEH Ten"

77

78

79

OO0BEM 11apa U MApOBOTro CEKTOPA.
Teopema 06 06béme trapa. [linomans
cdeprl. CTepeoMeTpUUYECKHUE 3a/1a4H,
CBsI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, IapoBoOro CErMeHTa M IIapoBOTO
CeKTOpa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaapio cepsl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX Tl

ITooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o0nEma mpu mogo0uu.
CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IIIOIIAeH
IIOBEPXHOCTEU




80

KonTponbras pabota "ITnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

82

83

JBmkenust npoctpancTBa. OToOpaskeHusI.
JIBv>keHust U paBeHCTBO Guryp. O0rmime
CBOMCTBA JBMKCHUH

Bupl n1BukeHuil: napauiebHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPHUS, 3€pKajlbHas
CUMMETpHUS, IOBOPOT BOKPYT IIPAMOMN

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S
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KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"ITapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B
npocrpaHncrae”

Oo6o06muaromiee noropenue 11 noHATHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocTpaHcTae”

Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocTpaHcTae”
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O6o6mmatomee nopropenue 11 nonsaruii u




MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHuKa"
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Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"
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Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"
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O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAsA pa60Ta
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Wrorosas koHTpoJsibHas paboTa
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[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

Hcropus pasBuTHs cTepeoMETpUn Kak
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
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Hcropus pa3BUTHS CTEPEOMETPUM KaK




HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI
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Hcrtopust pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Hctopust pa3BUTHS CTEpPEOMETPUU KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






