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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecleYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W 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
MUpPE MHOIOTPaHHUKHM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

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

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TMPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

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

dbopmupoBanrne (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTI0ICHEeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
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 Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
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 I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, 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
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO 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), (PU3UUECKOE 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, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
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(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, 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 CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKHM 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  MPe0OpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



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

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl 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, MPEJICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOI 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, pemaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3ala4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
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 JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
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 OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAs 1eSITEJIBHOCTD:

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, OOCYXAAaThb IMPOLECC U pe3ylbTaT 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 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinaccaoOyyaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHn  3a7a4 U MPOBEJACHUN MaTEMATHYECKUX PACCYKICHUI;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/JIA, IPSIMOYTOJIBHBINA TapauIeIeuIe, 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 (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
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,
nupamua), FTCOMETPUUYECKUX TEJ ¢ TpUMEHEeHUuEeM hopMy;

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  BBINIOJHATHACHCTBUSHAIBEKTOPAMMU;

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 MPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

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

e TPUMEHATH TMOJIYYCHHBIE 3HAHUA HA TMPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENA C UCIIOIb30BAHUEM T'€OMETPUYECKHUX
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 konity 11 kiaaccaoOydaromuiics HayqYuTCs:



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 (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAAsIMU 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 HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
penaTh reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaynenbHO M MEePIEeHANKYIIIPHO OCH), CCUeHHs KOHYca (MapajuielbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TUIOCKOCTH;



JTOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEJIHYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLIECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb NPAKTUYECKHWE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIPOrpPaMMblI Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl P
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1 0
5 B3aumHoe pacnionoxxenue 6 1 0
HPSIMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8 0 0
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5 0 0
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuKu 7 0
Bekrops! B mpocTpaHCcTBE 12 0
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5 0
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
I[MTPOI'PAMME




11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1 0
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1 0
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17 0
4 TenaBpanieHus 24 0
5 Hnoﬂmann MOBEPXHOCTHU U 9 1 0
00BEMBI KPYTIIBIX TEJ
6 JBrxeHus 5 1 0
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5 0
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo4acos
Ne
DJieKTpoHHBbIeNIU(PPOBLIEOOPa3OBATEIBLHBIEPECYPC

o/ Temaypoka Bce  KonTposbHbiep
I ro a00ThI

OcHoBHbIE TpaBUiia H300paKeHUs Ha

PHUCYHKE IIJIOCKOCTH, IMAPaJLICITBHBIX 1 0

NpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHH: TOUKa, MpsiMasi,

TIOCKOCTH, MPOCTpaHCcTBO. OCHOBHEIE

npaBuiia N300pakeHus Ha pUCYHKE 1 0

TUTOCKOCTH, MAPAIIICITBHBIX TPSIMBIX

(OTpe3KOB), cepeAHBI OTPE3Ka

[TonsTHS: epeceKarouecs MIOCKOCTH,

NepeceKaroIrecs npsmasi U IIOCKOCTb; 1 0

MOJTYTIPOCTPAHCTBO

[TonsTHSA: TIEpeceKaroNIuecs IIOCKOCTH, 1 0
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nepeceKaroIuecs npsmas 1 iIoCKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300paKeHH1e
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB
MHoOrorpaHHuKH, H300paXxeHne
NPOCTEHIINX MMPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMECTPHHU U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus n3 HuX. CriocoOnl 3a1aHus
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O0603HauEHUATIPSIMBIX U IIJIOCKOCTEN

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
péopa.
N3o06paxkennenepecedeHUnoNy4eHHBIXILT
OCKOCTEH.
PackpammBaHuenoCTpOEHHBIXCEUEHUIPA3
HBIMUIIBETAMU

11

N306paxeHne cedeHnit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPbIE TPOXOIAT Yepe3 X
péopa.
N300pakeHnenepece4eHusAn0ayYeHHbIXIUT
OCKOCTEM.
PackpaiumrBaHuEIOCTPOECHHBIXCEUEHUIPA3




HBIMUIIBETAMHU

12

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 X
péopa.
N3o0pakeHnenepecedeHUS MOy ICHHBIXILIT
OCKOCTEM.
PackpammBaHrenocTpoeHHBIXCEUCHUIPA3
HBIMHUI[BETAMHU

13

14

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
péopa.
N300pakeHuenepecedeHusA oIy YeHHbIXIUT
OCKOCTEHl.
PackpammBaHrenocTpoeHHBIXCEUEHUITPa3
HBIMUI[BETAMHU

Mertoz creoB i TOCTPOSHUS CeUeHUN

15

16

17

18

Mertoza cie0B Ui HOCTPOSHUS CeUEHUH.
CaolicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

Meton cnenoB 11 TOCTPOEHUSL CEUCHU M.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHHUS

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEpPTEKEH U 3aIIUCh 111aroB




MOCTPOCHUS

19

20

21

22

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEU U 3aIlUCh I1aroB
MOCTPOCHHUS

[TocTpoenue ceueHuit B mupamuze, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MIOCTPOEHUSA

[ToBTOpenue nmuanumerpuu: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[TonobueTpeyroabHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

23

KontponbHas padota "AKCHOMBI
P p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsiMble. [Ipr3Haky cKpemnBarnuxcs
npsaMeix. [lapamtensHplenpsmMbie B
IIPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSAMOI1 MapaijielbHON
JTAHHOM MPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAICH HA JaHHOU
npsMoit. Jlemma o
nepecedeHNUNapaIIENbHBIXIPSIMBIXIIIIOCK




OCTBIO

26

27

28

29

[TapamienpHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMX CANPAMBIX

[TapaenpHOE MPOSKTHPOBAHKE.
OCHOBHbBIE CBOMCTBA MapaiieIbHOTO
MIPOCKTUPOBAHUS.
N3ob6pakeHuepazHbIXpuryp B
IapaJuIeIbHOMIIPOEKIIUU

I{enTpasnbHas Mpoekusa. Yroi ¢
COHANPABJICHHBIMU CTOPOHAMH.
YronmexaynpsMbIMA

33.,[[21‘11/1 Ha A0Ka3aTCJIbCTBO U
HCCICO0BAHUC, CBA3AHHEBIC C
PacCIoJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonATHS: mapamuIeTbHOCTD MPAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH MPSIMOU U IIJIOCKOCTH.
CaolicTBanapauIeIbHOCTUIIPSIMON U
IIJIOCKOCTH

31

FeOMeTpI/I'-IeCKI/Ie 3aJa491 Ha BBIYHMCJICHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NapaiCJIbHOCTBIO IMMPAMBIX U IUIOCKOCTE
B IIPOCTPAHCTBC

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuiebHOTO IPYrod MpsMOi.
PacuérorHomenui




33

[TapannenbHas npoexuusi, IPUMEHEHUE
JUISI IOCTPOCHHUS CEYeHU KyOa u
napasuiesenumnena.
CpolicTBanapauiesienunesa u mpu3Mbl

34

[Tapannensuble nnockoctu. Ilpusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

36

37

38

39

Teopema 0 mapamenbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGfI
yepes TOUKY, HE MPUHAJICKAILYIO JTaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUHU JIBYX MAPALICITbHBIX
IIJIOCKOCTEN TpEeThen

CaoiicTBa mapanenbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEXy apajIeIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHHUH MPSIMOH ©
JBYMsI TTapaJlJIebHBIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IIJIOCKOCTH
IToBTOpEHME:

TPUTOHOMCTPUATIPAMOYT'OJILHOTOTPEYT'0JIb
HHUKa

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleIenune1a

Brruncnenue 1MH OTpE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleIeIuIe e




42

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

43

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISAILIEH
yepe3 TOUKY MPOCTPaHCTBA U
NEePHEHANKYJISIPHON K IJIOCKOCTH

45

46

[I;mockocTH U NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

47

[leprieHauKyYIsp ¥ HAKIOHHASL.
ITocTpoeHune nepneHauKyIIspa U3 TOYKU Ha
IPSAMYIO

48

[IeprieHauKyIsp ¥ HAKIOHHASL.
ITocTpoeHne nepneHuKyIIsipa U3 TOYKH Ha

PSAMYIO

49

50

Teopema o TpEX mepreHANKYIsIpax
(mpsimast U oOpatHas)
Teopema o TpEX mepreHANKYIsIpax
(mpsimast u oOpaTHast)

51

YronMex 1y CKperBalOIUMHACSTIPSIMBIMHA

52

ITouck neprneHIuKyIsapHBIX MPSMBIX €




MOMOILBIO IEPIIEHIUKYISPHBIX
IUIOCKOCTEHN

53

54

OpTOroHaNbHOCTIPOEKTUPOBAHUE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,
MPABUJIbHOM MUPaAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceuenuii kyba, mpu3Msl,
IPaBUIbHOM MUPAMUIBI C TOMOILBIO
OpPTOrOHAJILHOW MPOEKIUH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

[IimockocTucuMMETpuii B MHOIOTPaHHUKAX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
MJIOCKOCTH KakK CIEJACTBUE CUMMETPUHU

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 10 MIIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUI OT TOYKHU JO IIIOCKOCTH

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH I10
napaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbhas pabota "B3aumnoe
pacmosoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B




IIPOM3BOJIbHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

[ToBTOpEeHue: yrom Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMHU B
IIPOCTPAHCTBE

FCOMeTpI/I‘{CCKI/IC METOAbI BEIYHCICHUSA
yriia MEXXAy NpAMbBIMA B MHOT'OI'PAHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOI'O yIjia

67

68

69

70

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO NEPIIECHINKYISPHBIX IIJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; Teopema o0 IpsiMoi
MEePECEUCHUS ABYX MIOCKOCTEN
MEePHEHINKYIISIPHBIX TPEThEU IMITOCKOCTH
[TpstMmoyToNbHBIN Napannenenumnen; Kyo;
M3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiejaenunena

TeopeMa 0 qMaroHany NpsAMOYTOJIbHOTO
napajiejenunesa u cieJCTBUe u3 Heé

71

CrepeoMeTpruYeCKHE U TPUKIIATHBIE
3a/1a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacmoIOKEHUEM TIPSAMBIX U TIIIOCKOCTH

72

73

HOBTOpeHI/ICZ CKpCIIUBAOIIHNECA TPSAMEIC,
napaajaCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHUKax

ITapa napaynenbHBIX IIIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE




MCKAY CKPCHIMBAOIIMUMHCA NTPSAMBIMHA B
MMPOCTBIX CUTyalIUusAX

Paccrosiaue oT ToukH J0 IIIIOCKOCTH,

4 paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
IIOMOUIBIO NEPIEHAUKYIISIPHON INIOCKOCTH
TpéxrpanHblil yroi, HEPaBEHCTBA AJIs

76 TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yria

77 DeMeHTHI ChepruIecKoil reOMeTpUH:
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KonTpomnbnas padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
Y €70 JIEMEHTHI"

80 IInpamuia. Bunel nupamun. I[paBunsHas
nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHAS IPU3MBIL.
IIpaBunpHas npuzma

82 [IpssmMoit napannenenunen,
PSAMOYTOJIbHBIN Mapasienenunes, Kyo

83 BoInykiibleMHOTOTpaHHUKH.
Teopemadinepa
Brinykinbie MHOrorpanHuku. Teopema

84 Ditnepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC

MHOI'OI'paHHUKH




85 KontponpsHaspabora "Muororpannuku" 1 1
86 [ToHsiTHE BEeKTOpa HA IJIOCKOCTH H B 1 0
POCTPAHCTBE
87 CyMMaBEKTOPOB 1 0
88 Pa3HOCTBEBEKTOPOB 1 0
89 [TpaBunonapamienenumena 1 0
90 YMHOKEHUEBEKTOPAHAYHUCIIO 1 0
Paznoxxenue Bektopa 1o 0azucy Tpéx
91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 1 0
TUIOCKOCTH
92 CxansipHOETIpOU3BEICHHE 1 0
93 Brrauciienue yria Mexay BEKTOpaMu B 1 0
NIPOCTPAHCTBE
94 [Tpocreimmesanaun ¢ BEKTOpaMu 1 0
95 [Ipocreiimmesanaun ¢ BEKTOpaMu 1 0
96 [Tpocreimmesanaun ¢ BEKTOpaMu 1 0
97 [Ipocreiimmesanauu ¢ BEKTOpaMu 1 0
98 O06o011eHre U cUCTeMaTH3alusI3HAHHUHA 1 0
99 O0001IeHNE U cCUCTEMATHU3AIMI3HAHUI 1 0
100  UroroBaskoHTpoOJbHasApabOTa 1 1
101  UroroBaskoHTpOJIbHAsIpaOOTA 1 1
102  O06o0061IEeHrEe U cUCTEMATH3AMI3HAHUIA 1 0
OBLIEE KOJIMYECTBO YACOB I1O0 102 5

[NPOT'PAMME




11 KJIACC

Ne Kosan4yecrBoyacos
DJIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPEC
n/ Temaypoxka Bcer  KounTpoabHbiepado ypeBI
n 0 ThI
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
IIpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoenpousseneHue 1
8 JInHelHbIEHEpaBEHCTBA, 1
JMHENHOEPOrpaMMUPOBAHNE
9 JInHelHbIEHEPABEHCTBA, 1
JIMHEWHOEPOTrpaMMUPOBaHUE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSMbIMH B MHOT'OTPaHHUKAX
11 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMyna pacCTOSIHUSA OT TOUKH J10 1

IIJIOCKOCTH B KOOpAWHATAX




HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUI OT TOYKH JI0
IJIOCKOCTH B MIPABUIILHON TUPAMHU/IE

15 KonTponbnaspabora
" AHanmuTHYECKasreoMeTpus"

16 CeuyeHUSIMHOTOTPAHHUKOB:
CTaH/IaPTHBIEMHOTOT PAHHUKHU

17 CeueHUSIMHOTOTPaHHUKOB: METO/ICIIE/IOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHbie TPSMBIC U TNIOCKOCTH:
napaieNIbHbIe CEUSHHS

20 [TapannenbHbie TPSMBIE U TUNTIOCKOCTH:
pacy€T OTHOUIEHUI

21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIBI
MEXY CKPEIUBAIOLIUMUCS TPIMBIMU
[TepieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH:

99 CTaHJIAPTHBIE TAPbI MMePICHIUKYIISPHBIX
TJIOCKOCTEH U MPSAMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [TeprieHIUKYIISIPHBIC TTPSMBIC U TUIOCKOCTH
TeopeMa O TPEX MEePIECHINKYIIIpax

24 [lepnieHTIUKYNSPHBIEC IPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIIOMIAN MHOTOYTOJIbHUKOB,

(hOopMyIIBI IS TUTOIACH, COOOpaKeHUs




noxodous

26

27

28

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUS
moooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKeHUS
noxoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00uUs

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

3anaun 00 yaABOCHUHU KyDOa, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeomeTpudeckue 3aa49u, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJuleenuesaa

34

35

[IpuknanHble 3a1a4u, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiefenuneaa

OOBEMIPAMOUTIPU3MBI

36

CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIC C




BBIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

37 ) y
00BEMOM MIPSIMOI TPU3MBI
Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO

38 onpeneaéHHOro HHTErpaa.
O0BEMHAKITIOHHOUTTPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 onpeneaéHHOro HHTErpaa.
O0BEMIIUpPaMUIBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

41 dopmyna o0béma nmupamuabl. OTHOIIEHHE
00BEMOB NMUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKre 3a]a9H, CBI3aHHBIC C
00bEMaMU HAKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUeCKUe 3aa9H, CBI3aHHBIC C
o0BbEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

16 [Ipumenenne 06bEMOB. Bruncienue
PaccTOSHUS 0 TUIOCKOCTH

47 KonTponpHaspadbora
"O6BEMMHOTOrpaHHHKA"

48 [unuaapudeckas MOBEPXHOCTbD,

o0pa3yroIne UIHHIPHIECKON




IMOBEPXHOCTH

Huwmaap. [psimoit KpyroBoM HUIUHID.

49 [1nomane MOBEpXHOCTH LUIUHAPA

50 KoHnnueckas moBepxHOCTb, 00pa3yromiye
KOHUYECKOU nmoBepxHoctu. Konyc

51 Ceuenue KOoHyca MJIOCKOCTHIO,
NapajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUEHUN MINHpPA, KOHYCa
CrepeoMeTpHuecKkue 3aaun Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI LIWINHIPA, KOHYCa

57 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
LUIMHIPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

59 Cdepa u map
[lepeceuenue cheps! u mapa c

60 tockocThio. Kacanume mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxkenuemapa

61 [Tepecedenue cdepsl u mapa ¢




rtockocThio. Kacanue mapa u chepbl
IUI0CKOCTRIO. Bu u n3o0paxkeHuemapa

VYpasaenune chepsl. [Lnomans chepsr u eé

62 .
qactei

63 CummeTtpusichepsl U mapa
CrepeomeTpuueckue 3aauu Ha

64 JI0Ka3aTeIbCTBO M BBIYUCIICHUE, CBI3aHHBIC
co chepoii u mapomM, TOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha

65 JI0Ka3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoli U mapom, TOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

66 [IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noaoous

68 Paznmunbie KOMOMHANINY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Terna U MOBEPXHOCTH
BpamieHus"

70 3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

71 Kontponbras pabota "Tena u moBepxXHOCTH
BpauieHus"

79 06bem mumrHapa. Teopema 00 00bEMe

MPSMOTO ITUIMHAPA




73

Brruncnenne 00bEMOB TEIN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0bEMKOHYyCa

74

75

[Tnomaayu 60KOBOM U MOIHON OBEPXHOCTH
KOHYcCa

CrepeoMeTpHuyecKre 3aJjauu, CBA3aHHbIE C
BbIUUCIIEHNEM 00BEMOB LIMIIMH/IPA, KOHYCa

76

[Ipuknagueie 3agaun 1o teme "OO0BEMBI
IJIOIIaAu TOBEpXHOCTEH Ten"

77

OO0BEM 11apa U MAapOBOTro CEKTOPA.
Teopema 06 00béMme trapa. [Lnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB 11apa,
IIIAPOBOT'0 CErMEHTA H [IIAPOBOT0 CEKTOpa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
TJIOMIAIBI0 CEPHI.

COOTHONICHUSIMEX TYTUTOIIAIIMUATIOBEPXHO
cTel 1 00BEMaMUIIOTOOHBIXTE

79

[TogoOHbIE TENa B MPOCTPAHCTRE.
N3menenune o0bEMa mipu mo100m.
CrepeomeTpHuuecKue 3aa4H, CBsI3aHHbBIC C
BBIYHMCIICHHEM 00BEMOB TEJ U TITOIA e
IIOBEPXHOCTEU

80

81

KonTponbnas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"
JIBr>keHust mpocTpancTBa. OToOpaskeHHs..

JIBrokeHus U paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBUKECHUN




82

Bupl 1BukeHUil: napajuiesIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPHUS, 3epKajIbHast
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOit

83

84

85

[IpeobpaszoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

86

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
CUCTEMATU3ALMS 3HAHUMN:
"[TapayienbHOCTh NPSMBIX M TJIOCKOCTEN B
npocTpaHcTae”

87

O6o6mmatoniee nopropenue 11 nonsruii u
MeToa0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuii: "BexTopsl B
npocTpaHcTae”

88

O6o6mmatonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTae”

89

90

Oo6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3Haguil: "O0beM
MHOT'OrpaHHHUKa"

Oo6o6maromee noropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,




cucreMaru3anys 3Hanuii: "O0bem
MHOTOIpaHHuKa"

91

Oo6o06maromee noropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3auus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TEI"

92

93

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

HroroBasikoHTpoibHaspaboTa

04

HroroBasikoHTposbHasipaboTa

95

96

97

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HaHUH

Hcropus pa3BUTHS CTEpPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX




WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hctopust pa3BUTHSL CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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