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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHus, TaK KaKk 00€CIIeYnBaET BOZMOXKHOCTb U3YyUEHUS JUCLIUILIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETOYKN JIOTUYECKUX YTBEPKIACHUHN IPU PELICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHuUs nporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHMM U JEHCTBUU,
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 0a30BOTO YPOBHS, SIBIISFOTCS:

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 MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATh W W3ydaTb
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 HMX NPUMEHSATh, YMEHHS JOKAa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH J0KAa3aTEIbHbIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIBHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYCCKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh 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 JIMHHSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00ydYaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YyUYaIOIMIUXCsl, PACIIUPAS U YTITyOsIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay;

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

Ha wusydenue yuebHOoro kypca «['eomerpus» Ha yriayOnEHHOM YpOBHE
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, IUIOCKOCTD,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIIIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEJbHOTO MPOEKTUpOBaHUs. I300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
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. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[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 NEPHEHIUKYIAPaXx.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB IS
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 TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[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, MPaBWIbHAs TPEYroyibHAas NUpamMUAa WU TPABHIbHBIN
TeTpadap, KyO. IlpencraBienne o NpaBUIBHBIXMHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM MMOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IIPAaBWJIBHOM MHOTOIPDAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
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.
[TonsiTE KOMIUTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacronoxenue
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 Tapaienenumneaa U cienctsus u3 He€. OO0béM mnpsMoill 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
wiockocThlo. Kacanue mapa u chepsl miockocTsro. [loHsATHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJECH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OToOpakeHus. [[BKeHUS W paBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI 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  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
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, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJOTHUAX, 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 YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA;

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 (u3uvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuuHbiM  cpepaM  MPOPECCUOHAIBHOMW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJOTUUECKUX MPoOIJieM, OpUeHTAIUs
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 KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBCHHBIE 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  MPEoOpPa3oOBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApPryMEHTALINIO, 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).

ba3zoBble 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 CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, 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 pa3lIM4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CYKICHHS 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,
npoOsieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, 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 PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHsS 3a/1a4i, BEIOMPATh CIIOCOO 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
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
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 OLEHKY NPUOOPETEHHOMY ONBITY.

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, OOCYXZaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinaccaoOyyaromuiicss HayquTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peleHn  3a7a4 U MPOBEJCHUN MAaTEMATUUYECKUX PACCYKICHUI;

o IPUMEHSTh AKCUOMBI CTEPEOMETPUM W CJICACTBUS W3 HUX TIPH PEHICHUHU
reOMETPUUYECKUX 3a/1a4;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSAMH, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapajuieenunes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUpPOBaTh  IMOHSATHUSIMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb, BBIIIOJHATh N300paKeH!sl PUTyp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIITOJIHATBHACHCTBUSHAIBEKTOPAMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYUH, HNPUMEHSSI WU3BECTHBIE METObI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATh  IPOCTEUIINE MPOrPaMMHBIE CpPEICTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  [OJYYEHHbIE 3HAHUS HA  IMPAKTUKE: CpPaBHUBAaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa pEeleHUusT MaTeMaTUyecKu  CcQOopMYyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinaccaoOyuaromuiicss HayquTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJia BpalleHus (WINHIP, KOHYC, cepa u map) u 0ObICHITD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHATHONIEPALIMMHAIBEKTOPAMH;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUEHUST MHOTOIPAHHUKOB W TeJl BpAlllCHHS: CEUYCHUs LUIUHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MITOCKOCTH;



e IOKa3bIBaTbI€OMETPUUECKUEYTBEPKICHHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epelIaTh 3aJadyd HA JIOKA3aTEeIbCTBO MATEMAaTUYECKUX OTHOLICHWH U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalMH, MNPUMEHSITh HM3YYECHHBIE MOHATUA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH U TEeopeM, ammapata aireOpbl, pemarb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM POBbLIE)
n/n TEMIIPOTrPaMMbI Bcero KonTpobHbIepatoTsl  00pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumnoe pacrnosoxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/IInympHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHOrorpaHHuKu 7 1
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

No 11/ HaumeHoBaHuepa3eioB H KosauuyecTBouacos JexTponnbie (IHdPOBHIE)
TEeMIIPOrpaMMbl Bcero KontpoibHbiepadoTsl  00pa3oBaTeIbHbIEPeCYPChI
1 AHaMTHYECKASITEOMETPUS 15 1
5 [ToBTOpEHME, O606H1€HI:I€ u 15 1
cUCTEeMaTH3aIHs 3HAHUH
3 OO0BEMMHOTOTpaHHHKA 17 1
4 TenaBpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
y [ToBTOpeHwue, 0606meHIile U 17 2
cUCTEeMaTH3aIMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne

n/  Temaypoka
n

KoanuecTtBouacoB

Bcer  KonTpoJabHbiepato
0 ThI

JIeKTPOHHBbIeNU(PPOBBICOOPA30OBATEIBLHBIEP
ecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[lonsiTHs crepeoMerpun: TouKa, npsimas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE ITpaBHJIa
n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPAMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[onsTHsA: IEpeceKaroNuecs MIOCKOCTH,
NepEeCEeKarOIINUECs MPsMast U TUIOCKOCTh;
MIOJTYyIIPOCTPAHCTBO

[ToHsATHS: IepeceKaronuecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO

MHOrorpaHHHUKH, U300payKEHHE TPOCTEUTITHX
NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLTIX
00BEKTOB

MHororpaHHuKH, U300pakeHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBHUA U3
HHUX




AXCcHOMEI CTCPCOMCTPHUH U IICPBBIC CICACTBHUA U3
HHUX

AKCHOMEI CTCPCOMCTPHUH U IICPBBLIC CICACTBHUA U3
HUX. CriocoOrI 3ajaHKs IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYCHUATIPSIMBIX U
IJIOCKOCTEM

10

N3o0pakeHune ceueHni MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N3o0pakeHuenepecedeHUs 0y YeHHBIXIUIOCKOC
TEM.
PackpammBaHreIOCTPOSHHBIXCCUCHUHPA3HBIMHIL
BETaMU

11

N3o06paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux peopa.
N306paxkenuenepecedeHUsN0Ny4€HHBIXINIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHU N PA3HBIMHULL
BETaMU

12

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAAT uepe3 ux peéopa.
N306paxkennenepecedeHus oIy 4€HHBIXIIIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHN Pa3HBIMMIL
BETaMU

13

N3o06paxeHne cedeHunit mupamMmuipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOAAT Uepe3 ux peéopa.
N3o06paskeHuenepecedeHus 0y YeHHbIXIIOCKOC
TEH.
PackpammBaHenocTpOEeHHBIXCEUEHUHPA3HBIMHULL




BE€TaMu

14

15

Merton ciaenoB Uil TOCTPOCHUS CEUCHMI

MeTton ciie10B [UIsl IOCTPOEHUS CEUEHUH.
CBolicTBa nepeceyeHrid MPSIMbIX U IIIOCKOCTEMN

16

17

18

Meton cie0B 1 IOCTPOSHUS CEUEHU M.
CBolicTBa IepeceyeHH MPSIMBIX U IIIOCKOCTEN

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3alUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceyeHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch I1aroB NOCTPOCHUS

19

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
YyepTeskell U 3aluch MaroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha péOpax. Co3maHue BEBIHOCHBIX
yepTexel U 3anuch U1aroB NOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IIPONOPIMOHAIBHBIX OTPE3KaX.
[TonoOuerpeyronbHUKOB

IToBrOopenue mianumerpun: Teopema Menenas.
PacueTsl B ceueHMAX Ha BBIHOCHBIX YEPTEkKaX.
Hcropuspa3BUTUAIUIAHUMETPUU U CTEPEOMETPUH
KonTponbhas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CKpenuBaronyecs npsmsole.




[Ipu3Haku ckpemuBarOIUXCs IPSAMBbIX.
[TapannenpHbplenpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJICIIbHONW JAHHOU IPSIMOH,
IIPOXOSIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalle Ha JaHHOM npsimMoi. Jlemma o
[IEPECEYCHUMUIIAPAILIEbHBIXIIPSMBIXIITIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELUBAIOIIMX CANPAMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOWCTBA MapauIeIbHOIO IPOEKTUPOBAHMSL.
N3ob6paxenuepazHbIXpuryp B
IapaJuIeIbHOMIIPOECKIIUN

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMHU.
YroamexaynpsMbIMA

3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[TonsTHA: MapaJIEeTbHOCTh NPSIMOM U TIJIOCKOCTH
B MpocTpaHcTBe. [Ipu3Hak napaienbHOCTH
IpsAMOH U

miockocTH. CBOMCTBANAPaIeIbHOCTUIIPSMOMN U
IUIOCKOCTH

31

FeOMeTpI/I'-IeCKI/Ie 3aJa491 Ha BBIYHMCICHUEC U
JA0Ka3aTeJIbCTBO, CBA3AaHHBIC C MAPaIJICIIbBHOCTHIO
MMPAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBC




32

[TocTpoenue ceueHust, IPOXOIAIIETO YEPE3
JAHHYIO MPSAMYIO Ha YepTexe U MapajieIbHOTO
Jpyrou npsamoi. PacuéroTHomenuii

33

[MapannenbHas TpOeKIHs, IPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaiesenumnesa.
CaolicTBanapajuiesenuieia u Ipu3Mbl

34

35

36

[TapannensHble 1ockocTu. [Ipu3naku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

TeopeMa O MapaJuICJIbHOCTH U CAMHCTBCHHOCTH
IIJIOCKOCTH, HpOXO,Z[HH.ICfI qepe3 TOUKY, HE
IMpUHAJICKAITYTO HaHHOﬁ IIJIOCKOCTH U
CIICJICTBUS U3 HEE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: 0
NapasuieIbHOCTH MPSAMBIX IIEpeceUeHUs Ipu
MEPECEUCHHH JIBYX NapaJlIeNIbHBIX IIOCKOCTEH
TpeThen

37

38

CBoiicTBa mapayyIeIbHBIX TNIOCKOCTEH: 00
OTpEe3Kax NapajlyIebHBIX IPSIMBIX, 3aAKIFOYEHHBIX
MEXIy MapajieIbHbIMU IUIOCKOCTSAMHU; O
MEePECEUCHUH MPSIMON € IBYMS TapaJljIeIbHBIMHU
MJIOCKOCTSIMU

[MToBTopenne: Teopema [Indaropa Ha mIockocTn

39

40

IToBTOpEHNUE:
TPUTOHOMETPHUAIPSAMOYTOJIBHOTOTPEYT OJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesaenumnena

41

Brruucnenue aMH OTpE3KOB B Ky0Oe u
IPSIMOYTOJIBHOM TapajuIeseuIe/ie




[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

42 ITpu3Hak NepneHIuKyJIIPHOCTH IPSIMOU U
IUIOCKOCTH
[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH
Teopema 0 CyneCTBOBAHMM U €IMHCTBEHHOCTH

44 IIPSAMOM, IPOXOALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYISAPHON K
IUIOCKOCTH

45 [110CKOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 I110CKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEePIEeHIUKYIISApa U3 TOUKU Ha MPSIMYIO

48 [Tepnienaukynsap u HakioHHas. [locTpoeHue
NEPIEHIUKYIIIpA U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

51 YToaMex 1yCKpeIBaOIUMHUCIIIPSIMBIMU

59 [Touck nepneHANKYISIPHBIX MPSMBIX C ITOMOIIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpTOroHanbHOEPOEKTUPOBAHHE

54 [Toctpoenue ceuenuii kyba, mpuU3Msbl,

HpaBHHLHOﬁ nupaMuJbl C IOMOLIIBIO




OPTOrOHAJILHON IIPOEKIUU

[TocTpoenue ceueHuit kyoa, MPU3MBI,

55 MIPAaBUJIBHOM NUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBLHO

56 mockocTH. [lmockocTucumMmmeTpuii B
MHOT'OTpaHHHUKaX

57 [Tpu3Hak NepneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU 1O INIOCKOCTH

59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paccTOsHUM OT TOYKHU A0 IUNIOCKOCTH
CriocoObI ONyCTUTh MEPIICHAUKYIISAPHI:

60 CUMMETPHUS, CABUI TOUKHU 110 NapaJlIeIbHON
IpsAMOit

61 CnBur no HenapasieabHON MPSIMON, U3MEHEHUE
paccTosHu

62 KonrtponbHas pabora "B3anMHoe pacnonoxenue
MPSIMBIX U TIFIOCKOCTEH B IpocTpaHcTBe"
[ToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha

63 IUIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: YrOJ MEXKAY CKPEIIMBAOIIMMUCS
NPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpuueckne METObI BBIYMCIEHUS YIJIa
MEXy PSMBIMH B MHOTOI'PaHHUKAX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB




JBYTPaHHOIO yria

67

68

69

[Tepnenaukynsipablie miockocTu. CBOMCTBA
B3aUMHO MEPICHAUKYISPHBIX MJIOCKOCTEH

[Tpu3Hak neprneHuKyIIpHOCTH TIOCKOCTEHH;
TeopeMa O MPsIMOU MepeceyeH s IByX
IUIOCKOCTEH MepHeHAUKYIISIPHBIX TPETher
IJIOCKOCTH

[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;
U3MEPEHHs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napajuielienunesa u ceCcTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘leCKI/Ie W IIPUKJIAAHBIC 3a/1a4u,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIIHNECA IPSAMEIC,
napajijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXKTY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU B TIPOCTBIX
CUTYaIUAX

74

Paccrosmane ot TOUkH 10 IJIOCKOCTH, PACCTOAHUEC
oT HpHMOﬁ J0 IIITOCKOCTH

75

76

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIMMHUCAIIPAMBIMHU C TOMOIIBIO
NEePNEHANKYJISIPHON IIIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa IS




TpexrpanHbIx yrinoB. Teopema IIudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJISI
TPEXTPaHHOTO yria

DneMeHTHI CPEPUIECKO TreOMETPHUH:

77 1
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KoHnTtposbHast padota "Yribl u paccTossHUA" 1

79 CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK U €To 1
JJIEMEHTHI"

80 ITupamupa. Buasl nupamup. [paBuiibHas 1
nupamuia

81 [Tpusma. IIpsimast ¥ HaKIIOHHASI TPU3MBI. 1
[TpaBunbHasgIpU3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunesn, Kyo

83 BoinyknbiemHororpanauku. Teopemadiinepa 1
Beinykinbie MHOrorpanHuku. Teopema Jinepa.

84 ITpaBrIIBHBIE U NTOJIYTIPABUIIBHBIE 1
MHOT'OT'paHHHUKH

85 KonTponsHaspabora "MHororpanHuku" 1

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMmaBeKkTOpoB 1

88 Pa3HOCTEBEKTOPOB 1

89 [IpaBunonapamienenunena 1

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1

01 Paznoxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, 1

HE JIeXKaIIUX B OJHOM INIOCKOCTHU




92 CKaJIIpHOCTIPOU3BEICHHE 1
93 Beruucnienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue3agaun ¢ BEKTOpaMu 1
95 [IpocTeiimmuesanaun ¢ BEKTOpaMu 1
96 [Ipocreiimue3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimmesanaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATHU3AUI3HAHUI 1
99 O0o001IeHNEe U CHUCTeMAaTH3aAIUS3HAHHHA 1
100  HroromaskoHTpoOJIbHAsIpabOTa 1
101 = HroroBasikoHTpoOJIbHAsIpabOTA 1
102 O00011IeHNE U CUCTEMATHU3AUI3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne KonuyecrBouacos
JIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPECY
n/ Temaypoka Bcer | KonTpoubHbIepadoT peBI
n 0 bl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJIIeH yepe3 JBe TOUKu"
YpaBHEHME IIIOCKOCTH, HOPMAJIb
5 ’ ’ 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoenpounsseneHue 1
8 JIuHeliHbICHEPABEHCTBA, 1
JMHENHOENPOrpaMMHUPOBaHNE
9 JInHeliHbIeHEpaBEHCTBA, 1
JIMHENHOENPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy NPSIMBIMH B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1
IUIOCKOCTH B KOOpJIMHATaX




Haxoxaenue paccTosHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KonTponbnaspabora
"AHanuTuyeckasreomerpus"

16 CeueHUsIMHOTOTPAaHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKHU

17 CeueHUsIMHOTOTPaHHUKOB: METOJICTIEOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajuleJbHbIe CEUEHUS

20 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
pacu€T OTHOLIECHUI

91 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienquKysIpHBIC IPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhl IEPIIEHIUKYISIPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOIPAaHHUKOB

23 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHuE: MO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o 00us

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTIIa

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIHEHOTO
napasuiesenumnena

OO6BEMIPAMOUTIPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TIPSMOM MTPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO

38 onpeeIEHHOTO UHTETpaJa.
O0BEMHAKIIOHHOUTIPU3MBI
Boruncienue 00EMOB TEJ ¢ IIOMOIIBIO

39 onpeeIEHHOTO UHTETpaJa.
O0BEMIIUPaMUIBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUECKUE 3a]]a9d, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKUE 3a]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten'", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSTHUS 70 TIOCKOCTH

47 KonTponpHaspabora
"O6pEMMHOTrOrpaHHuKa"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroIne UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LUAIIMHIAPA

50 Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU moBepxHocTH. KoHnyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MIOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa
CrepeoMeTpuueckre 3ajaun Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI MIMHIPA, KOHYyCa

57 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
[UTHHIPOM

58 [Ipuknanuble 3a1aun, CBSI3aHHBIE C
HUIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u chepsl II0CKOCTRIO. Bu u
u3o0pakeHuenapa

61 [Tepecedenue cdepsl U Mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi miockoctero. Bun u
n300pakeHuenapa

Ypasuaenue chepsl. [Lnomans cheps u eé

62 .
yacten

63 Cummetpusichepsl 1 mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTEeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3ana4n, CBsi3aHHBIE CO cPepoit
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUKCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06weém munmuHapa. Teopema 06 00bEME

NPSAMOTrO TUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpEMKOHyCa

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYCa

CrepeomeTpUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUHUCIICHEM 00BbEMOB LIMIIMH/IPA, KOHYCA

76

[Ipuknanueie 3aaaun mo Teme "OO0bEMBI U
IJI0IIaAu OBEepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMApOBOI'0 CEKTOpa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM L1apa U
TJIOMIABI0 CEpHI.

COOTHOIICHUSIMEK TYTIIONIAITMHTIOBEPXHOC
Tel 1 00bEMAMUIIOTOOHBIXTEN

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpudecKkue 3aa4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBYOKEHUS M PaBEHCTBO (QUTYP.
OO0ILIMECBONMCTBAIBUKEHUN




82

Buapl n1BukeHMit: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKabHas
CHUMMETpHUS, TIOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanust mogo6us. [Ipsmast u cdhepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha MPUMEHEHHE
JIBYDKECHUS

KoHntposbhas padota "BekTopsl B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cucremarusanus 3Hanuii: "llapamieabHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

88

89

90

Ob6o6uaroee noropeHue 11 noHsATU 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse”

Ob6o6uaroree noropenue 11 noHsATU U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3gaguii: "O0seM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHi 1

MeTOI0B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reometrpun 10—11 knaccos,
cucreMartusanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"
O6o6matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpun 10—11 knaccos,
cucreMaru3aius 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

HToroBasikoHTposIbHasApaboTa

94

95

96

WroroBasikonTponbHasgpadboTa
[ToBTOpEHME, 0000IICHUE 1
cHUCTeMaTH3alis 3HaHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUH COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Ucropust pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)XEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEpPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1

HHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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