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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aa4, YMCEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEM OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHne NPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYPBI 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 OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbBIE CIOCOOBI pELICHUS 33/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (pOpMUpPOBAHUE TMOHMMAHUS POJM AKCUOMATHUKH IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronnxcsi, M03HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NPHU U3YyUYEHUU APYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMU ydeOHOTO 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 «YMETh OINEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYyYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHBIM JIMHUSAM, 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, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Yy4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MaTemaTukay;

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 gaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHONW MPOEKUHUH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
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.
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 MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
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, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
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 KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK 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 TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
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 Tapajiesienumnenqa U cienctsus u3 He€. O0bEM mnpsMod 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
miockocThlo. Kacanue mapa u cdepsl miockocTeio. [IoHATHE MHOTOrpaHHUKA,



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. IlpeoOpa3zoBanue mnomodusi, 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 MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs 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 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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (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 UICHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHSX, 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, OCO3HAHHUE
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 Pa3IMYHbIX 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 (u3nvecKas 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
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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 MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTUUECKHUX MPoOIeM, OpUSHTAITHS
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 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
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 KyJIbTypou Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH 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
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYM;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIHNIO, 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).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



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

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIK, JaHHBIX, HEOOXOJUMBIX 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 pa3iIM4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh 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,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEH, HAICJICHHbIE 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, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1aui, 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
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 OLIEHKY IPUOOPETEHHOMY OIIBITY.

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, OOCYXIaTb NPOLECC U pe3ysibTaT 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 konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 33724 ¥ IPOBEACHUU MATEMAaTUUECKUX PACCYXKICHUN;

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 (DUTYp HA IJIOCKOCTh, BBIMOIHATH U300pakeHUsT PUryp
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), TCOMETPUUYECKUX 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  BBINIOJHATHACHCTBUASIHAIBEKTOPAMH;

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 3HAHUA HAa MPAKTUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAHUEM I€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 xonity 11 kiaacca oOydaromuiicss HayquTCs:



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 Tela BpaileHus (LMWIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpalleHHUS,
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;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
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;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUs LMIMHIpA
(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 MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

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 OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyallud, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara ajareOpbl, pemaTbh NPAKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHuepas3aeioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM POBbLIE)
n/n TeMIPOrPaMMblI Bcero KonTpobHbIepatoTsl  00pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/IInympHOCTb MPSIMBIX U o5
TUTIOCKOCTEH B MPOCTPAHCTBE
VYribl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KIIACC

No 11/ HaumeHnoBaHuepa3saejioB u KosauuyecTBouacos JexTponnbie (IHdPOBHIE)
TEeMIIPOrpaMMbl Bcero KontpoibHbiepadoTsl  00pa3oBaTeIbHbIEPeCYPChI
1 AHaMTHYECKASITEOMETPUS 15 1
5 [ToBTOpEHME, O606H1€HI:I€ u 15 1
CUCTEeMAaTH3alHsl 3HAHHUH
3 OO0BEMMHOTOTpaHHHKA 17 1
4 TenaBpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHwme, 0606meH1/vIe U 17 2
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 3

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoxka

KoanuecTtBouacoB

Bce
ro

KonTposbHbiepa
00ThI

Jdarauszyue
HUA

DJIeKTPOHHBbIeHU(POBHICOOPa3oBaTE/b
Hblepecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapalJICJIBHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKoCTH,
IepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

IlousTus: MEpECCKAromMureCs MmI0CKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N300pakeHue ceueHuil nupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
péopa.
N300pakeHunenepecedeHus101ydeHHbIXIUT
OCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEYEHUIPa3H
BIMHUIIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEdpa.
N300paxeHunenepecedeHnsanonydeHHbIXIIT
OCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEUEHUIPA3H
BIMHUIIBETAMU

12

N300paxenune ceuyeHuit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pédpa.
N3obpakeHnenepecedeHusIoNydeHHBIXTUT
OCKOCTEM.
PackpammBaHnenocTpOEHHBIXCEUEHUITPA3H
BIMUIIBETAMU

13

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u




14

MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
péopa.
N3o0pakeHnenepeceueHUsIIONydeHHBIX LT
OCKOCTEH.

PackpammBanuenocTpoeHHbIX CEUeHUHPas3H
BIMHUIIBETAMU

Mertoa cie10B I TOCTPOSHUS CeUYSHUI

15

16

17

18

19

Mertopx cienoB [Jist HIOCTPOCHUS CEUSHHM.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

MeTon crie1oB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

ITocTpoenue ceueHuii B nupamue, Kyoe mo
TpéM TouKkam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS




21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3KaXx.
[TonobuerpeyroapHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX Ha
BBIHOCHBIX YEPTEkKaX.
Hcropuspa3BUTHATUIAHUMETPUH U
CTEpPEOMETPUHU

23

24

25

Kontposnbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsMsIx B
npocrpancTse. CKpelMBaOIIecs MpsMBbIE.
[Ipu3Haky CKpenMBaOMUXCS MPSAMBIX.
[TapamrenpHbIEIPSIMBIE B IPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUU U
€IVMHCTBEHHOCTH IIPSMOM ITapajuIeIbHON
JAHHOM NPSAMOM, IPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. Jlemma o
Iepece4eHMUIIapAIIIEIbHBIXITPAMBIXILIOCKO
CTBIO

26

27

[TapamnenpHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajuIeNIbHbIX NpAMBIX. Teopema o
CKPEIIHBAIOIIUXCATPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHBIE CBOWCTBA APATIIETHLHOTO
IIPOEKTUPOBAHUA.
N3o0paxkenunepazHbIxpuryp B
MapaieIbHONNPOEKIIUN




28

[MenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJICHHBIMUA CTOPOHAMH.
VYronMexIynpsmMbIMU

29

3amaun HA NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
PaCTONI0KEHUEM TPSMBIX B IPOCTPAHCTBE

30

[TonsTHA: TapauIeIbHOCTD MIPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
HapauIeTbHOCTH MPSIMON M INIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSMON 1
IUIOCKOCTH

31

32

33

34

I'eomeTpHuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapajuIeIbHOCTHIO MPSMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, NPOXOIAIIETO YEPE3
JAHHYIO IPSIMYIO HAa YepTEeke U
MapaJIEAbHOIO IPYTrOM MPSMOIA.
PacuérorHomenni

[TapannenpHas npoeKuus, IPUMEHEHUE IS
MIOCTPOEHHSI CeueHul Kyba u
napajuieJIenuIea.
CaolicTBanapayyIesIeNuNe a U PU3MbI

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I?)HaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEH

35

Teopema o mapajuieTIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAITYIO TaHHOU
IIJIOCKOCTH U CICACTBHUA U3 Heé




36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeIbHOCTHU MPSAMBIX [1€PECeUEHUS
IIPU EPECEUEHUH BYX MapauleIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapayyIenbHBIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEYSHUHU TPSMOH ¢
JBYMS IapaJljieIbHbIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE:
TPUTOHOMETPHUANPSIMOYT OJIbHOTOTPEYTOJIbH
HKa

CaoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaienenumnena

41

Brruucnenue niauH oTpe3KOB B KyOe U
MPSAMOYTOJIBHOM TIapajuiesIeUnene

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IJIOCKOCTH

43

44

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOM, IPOXOAAIEN




yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

45 IIpsIMbIE B MHOTOTpaHHHUKAX

46 [TnockocTy U NepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'PaHHHUKaX
[lepneHuKyIsp ¥ HAKJIOHHAS.

47 [TocTpoeHue neprneHanKyspa u3 TOUYKU Ha
HPSIMYIO
[lepneHUKyYISp ¥ HAKJIOHHAS.

48 [TocTpoenue neprneHuKyspa U3 TOYKU Ha
PSIMYTO

49 Teopema 0 TpEX NMepreHAUKYIIpax
(npsiMast u oOpatHas)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast 1 oOpaTHast)

ol YroamexycKpenBao IUMHUCIIPIMbIMU

59 ITouck neprneHANKYISIpHBIX MPSIMBIX C
MTOMOUIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHanbHOENPOEKTUPOBAHNE
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

54 MPaBWIBHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

55 IIPaBWJIbHON NMUPAaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

mockocTH. [nockoctucummerpuii B




MHOT'OrpaHHUKax

57

58

[Ipu3Hak nepneHuKyIIPHOCTH MPSIMON U
MIJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

60

61

CrocoObl ONyCTUTH HEPIIECHANKYISAPHIL:
CUMMETPHUSI, CABUT TOYKHU T10 TapaJIICITbHOM
IpsAMON

CrBur 1o HenapajIeIbHOU MPSMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padora "B3aumnoe
pacrosoKeHue NPSMbIX U TUIOCKOCTEN B
nmpocTpaHcrae”

63

[ToBTOpEHME: Yyroa Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

[ToBTOpEeHue: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

['eomeTpuyeckue METOAbI BEIUMCICHUS
yIjla MEXAY NPSAMBbIMU B MHOTOIPaHHUKAX
JIByrpannsbiii yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IByTPAHHOIO yrja

67

[Tepnienaukymnsipubie aockoctu. CBOKCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIOCKOCTEN




68

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHust IByX MI0CKOCTeM
MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
HU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

70

71

72

Teopema 0 1MaroHany NpPsIMOYTOJIBLHOTO
napajuiesIenuIe1a u CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘-ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
apaJiICJIbHBIC IIJIOCKOCTH B CTaAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

75

76

PaccrosiHue OT TOUKH 110 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIyia




DNeMEeHTHI CPePUIECKON TEOMETPHH:

" reojie3uyecKue JMHUN Ha 3eMIie 1

78 KonrponsHas padora "Yrisl u 1
paccrosiHus"

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHHUK 1
U €ro 3J1eMEeHTHI"

80 [MTupamupa. Buasl nupamuy. [IpaBunbnas 1
nupamMuia

81 [Ipusma. [IpsAmas u HAKIOHHAS IPU3MBI. 1
[IpaBunbHaspHU3Ma

82 [Ipsimoit napamienenunern, 1
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 BhIyKII6I€MHOT OTpAaHHHKH. 1
Teopemadiinepa
Brimykiieie MEHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunpHbIe U OMyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponsHaspabora "MHororpaHHUKT" 1

86 [ToHsATHE BEeKTOPA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMmaBEKTOpOB 1

88 Pa3nocThBEKTOPOB 1

89 [TpaBwonapamienenumneia 1

90 YMHOKEHUEBEKTOPAHAYUCIIO 1

01 Paznoxenne BekTopa 1mo 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkanspHOCTIPOU3BEICHUE 1




93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
95 [Ipocreitmmesanaun ¢ BEKTOpaMH 1
96 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
97 [Ipocreitmmesanaun ¢ BEKTOpaMH 1
98 O06o0muieHne 1 cucTeMaTH3aMsI3HAHUN 1
99 O00011IeHE U CUCTEMAaTH3aUI3HAHUI 1
100  HTtoroBaskoHTpoOJIbHAsIpabOTa 1
101 | HroroBaskoHTpOJbHasIpaOOTA 1
102  OO6oOmeHue u cucTeMaTH3aIUsI3HAHNN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

Ne KounuectBouyacos
Jdarauszyue DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BATEIBLHBI
n/  Temaypoka Bce KonTpoabHubiepa
HUSA epecypchbl
n ro 00TBI
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocTtpascTae”
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHeHue
4 NpsIMOM, IPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHME MJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoenpounsseneHue 1
8 JIuHelHbICHEPABEHCTBA, 1
JMHENHOENPOrpaMMHUPOBaHNE
9 JInHeliHbIEHEpaBEHCTBA, 1
JMHENHOENPOrpaMMHUPOBaHNE
10 AHaTMTUYECKHE METOIBI pacyéTa yria 1
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1

MCKAY IMIIOCKOCTSMU B




MHOTI'OIrpaHHHUKax

®opmysa pacCTOSHUSI OT TOUKH J10

12 IUIOCKOCTH B KOOpJAMHATaX

13 Haxoxnenue paccTosHUM OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU J10
TUTIOCKOCTH B MPABUIIBHON TUPAMUIE

15 KonTponbnaspabora
"AnanutuyeckasreomeTpus”

16 CeueHNSIMHOTOTPAHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKHU

17 CeueHUSIMHOTOTPAaHHUKOB:
METO/ICIIE/I0B
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIE TIJIOCKOCTH,
MepPECEUCHUS TIPSIMBIX U TUIOCKOCTEH

19 [TapannenbHbIe TPSIMBIE U TNIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapannenbHble NpsMBbIE U TUIOCKOCTH:
pacu€T OTHOIIECHUI
[TapannenbHble PSMBIEC U TUIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIUMUCS
TPSIMBIMU
[lepneHnUKyIsSIpHBIE IPSIMBIE U

99 TUIOCKOCTH: CTaHJApTHBIE Maphl
MEPIICHIUKYISPHBIX TIOCKOCTEH U
NPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

23 [lepnenuKynsipHbIE IPSIMBIE U




IUIOCKOCTH: TEOPEMA O TPEX
HEePIEeHIUKYIIspax

24

25

26

[IepnieHauKyIspHBIC MIPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

[ToBTOpEHUE: MIOIA TN
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAJIEH, COOOpaKEeHUsI O 100U
[ToBTOpEHUE: MIIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAIEH, COOOpaKEHUS 1O 100U

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
riomiaien, cooopakeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anust
Ha YacTH, COOOpaXeHUs MOA00us

29

30

31

[Tnomany ceyeHnii MHOTOrpaHHUKOB!
IUIOIa/IM TOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaxXeHUs MOA00us
KonTtponbHas padora "[loBTopenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyba, O
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia

33

CrepeomeTrpuueckue 3a1auu,




CBSI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO MapajuiesIenuieia

34

35

[pukiaaHpie 3a/1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
IPSIMOYTOJIBHOTO Mapajuieyenuneia

OO0BEMIIPAMONTIPU3MBI

36

CrepeomeTrpudeckue 3a1a4u,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB
MPSIMOM MPU3MBI

37

38

39

[Ipuxnaguelie 3a1a4n, CBSI3aHHBIE C
00BEMOM MPSMON MPU3MBI
Brruucienue 00bEMOB TEI C

HIOMOIIBIO OTIPEENEHHOTO HHTETPAA.
O0BEMHAKIIOHHOUTTPU3MBI

Brrunciaenne 006EMOB Ten ¢
MOMOIIIBIO OTIPEAENEHHOTO UHTErpaa.
O0bEéMIUpamMuIbI

40

®opmyna o0bEMa NUpaMuabL.
OTtHomeHne 00bEMOB TUPAMUJL C
OOIINM YTIIOM

41

®opmyna o0bEMa MUpaMUIbI.
OTtHomeHrne 00BEMOB TTUPAMUTL C
0o0LINM YTIIOM

42

43

CrepeomMeTrpuueckue 3a1aun,
CBsI3aHHbIE C 00bEMaMU HAKJIOHHOMN
MIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/TBI




44

[IpukitagHbie 3aga4u 110 TEME
"O0BEMEI TEN", CBA3aHHEIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[IpuxnagHele 3a1a4u M0 TEME
"O0BEMEI TeN", CBA3aHHEIE C 00BLEMOM
paMU/IbI

46

47

[Ipumenenue 00bEMOB. Beruncienue
paccTosiHUsA 10 INIOCKOCTH

KonTponbnaspabora
"O6bEMMHOTOrpaHHUKA"

48

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue HUINHIPUIECKOM
MOBEPXHOCTH

49

50

51

umuaap. [pamoit kpyroBoun
muHp. [Inomans noBepxHocTu
HWIMHIpA

Konnueckast moBepXHOCTb,
o0pa3yrolire KOHUIeCKOn
noBepxHocTu. Konyc

Ceuenne KoHyca IJIOCKOCTHIO,
napaiebHON TNIOCKOCTH OCHOBAaHUS

52

VYceuénnslii konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

54

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

55

CrepeoMeTpHUECKHE 3a/1a4d Ha




JI0OKA3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca

56

CrepeomeTpuuecKkue 3a1a4u Ha
JO0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHYca

57

58

HpI/IKJIa)IHbIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM
HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

61

62

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cepbl
IIOCKOCTHIO. Bua n
n300pakeHHuenapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IIOCKOCTHIO. Bua n
n300pakeHuenapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacreu

63

Cummerpusicdeps! 1 mapa

64

CrepeoMeTpuuecKre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYHUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYEHUI MIO0CKOCTHIO

65

CrepeomeTpuuecKkue 3a1auu Ha




JI0OKA3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IJIOCKOCTH, BEIYMCIECHHUS B
OKPY>KHOCTH, CTaHapTHBIC MO J00Us

68 Pa3nnynbple KOMOMHAIIMH T
BpaIlCHUSI 1 MHOTOI'PAaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

20 3agauu o Teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 Konrtponbnas pabdora "Tena u
MOBEPXHOCTHU BpanieHus"

79 O6Beém munuHapa. Teopema 06
00BbEME MPSMOTO UITUHIPA
Brrunciierne 006EMOB TEI C

73 MTOMOIIIBIO OTIPEETIEHHOTO HHTETpaIa.
O06nEmMKOHyCa

74 ITnomaau 6OKOBOM U MOIHOIM
MOBEPXHOCTU KOHYCa
CrepeomMeTpuyecKHe 3a1auu,

75 CBSI3aHHBIE C BEIYMCIEHUEM 00HLEMOB
MWIMH]PA, KOHYyCca

76 [Ipuknagabie 3a1a491 110 TEME

"OOBEMBI ¥ TUTIOIAIA TOBEPXHOCTEH




"

TCII

77

O0bEM 11apa U MapoBOTrO CEKTOPA.
Teopema 06 00béMe trapa. [lnomans
cdeprl. CTepeoMeTpHUECKUE 3a/1a4H,
CBA3aHHBIC C BBIYUCIICHUEM OG’béMOB
11apa, lapoBOro CETMEHTa U
[IApOBOTO CEKTOPa

78

[IpukitagHble 3ana4m 10 TeMe
"O0BEMEBI TEN", CBSA3aHHBIE C 00BEMOM
nrapa ¥ Iiomaapio cepesl.
COOTHOIICHUSMEK YTUIOMIAITIMHAIIOBE
PXHOCTEH U 00bEMAMHUIIONOOHBIXTE
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[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenue 00bE€Ma npu mo00uu.
CrepeomMeTrpuueckue 3aauu,
CBSI3aHHBIE C BHIUMCIIEHHEM 00BEMOB
TEJI ¥ TUIOMIAIeH MTOBEPXHOCTEH
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Kontponbnas padota "[lnomann

MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JIBuKEeHHsI TPOCTPAHCTBA.
OtoOpakenus. J[BrkeHus u
paBeHCTBO uryp.
OO01111eCBOHCTBAABUKEHUIN

Buae! n1BrkeHHi: apaieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM
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[Ipeo6pazoBanust moxobus. [Ipsmas u
cepa Ditnepa
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I'eomerpuueckue 3anaun Ha
IIPUMEHEHNE JBUKEHUS
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KonTponpHas padora "BekTops! B
npocTpaHcTse”

O6o6matomee moBropenue 11
MOHITHIH U METOJIOB Kypca FreOMETPUH
10-11 xmaccoB, cucTeMaTH3aIMs
3HaHuii: "llapamieabHOCTh NPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca Fr€OMETPUH
10-11 xmaccoB, cucTeMaTH3AIUS
3HaHMi: "BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHATHUI U METOI0B Kypca reOMEeTpUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHM: "BekTopsl B mpocTpaHcTBE"

Ob6o6maroree nosropenue 11
HOHATHUI U METO/I0B Kypca reOMeTpuu
10-11 xmaccoB, cucTeMaTH3aIU
3HaHui: "OO6beM MHOrOrpaHHuKa"

O6o06matomee moBTopenue 11
MOHSITHI U METOJIOB Kypca Fr€OMETPUH
10-11 xmaccoB, cucTeMaTH3AIUI
3HaHui: "OO6beM MHOrOrpaHHuKa"
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O6o06matomee moBTopenue 11
MOHSATUH U METOJIOB Kypca T€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIUI
3HaHui: "[lomany NoBepXHOCTH U




00BEMBI KpyTJbIX TEN"
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O6o06matomee moBropenue 11
HOHATHI U METO/IOB Kypca reOMETpUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHuii: "llnomanu noBepxHOCTH U
00BEMBI KpyTJbIX TEN"
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HroroBasikoHTposibHasgApaboTa

HToroBasikoHTposbHasApaboTa
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[ToBTOpeHnue, 0600IICHNE U
crucTeMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Ucropus pa3BuTus CTepeoOMETpUH Kak
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBuTHS CTEPEOMETPUM KAK
101 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT ni

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HAyKU U €€ poilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







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

» Maremaruka. ['eometpus, 11 xkimacc/ Mep3isk A.l'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueii [lononsckoro B.E., O0uiecTBO ¢ orpaHM4eHHOM
oTBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-I'PA®y»; AkunonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

Marematuka. 'eomerpus, 10 knacc/ Mepansax A.I'., Homuposckuii JI.A.,
[TonsixoB B.M.; mox penakuueii [Togonsckoro B.E., O0miecTBo ¢ orpaHnueHHON
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Matemaruka : anreOpa ¥ Hadajia MaTeMaTHISCKOTO aHaIN3a, TeOMETPHSI.
['eomerpust. Yrmyonéunslii ypoBens : 10 kiacc : metoauueckoe nocodue / E. B.
byuko, A. I'. Mepznsk, B. b. [Tononckuii,

M. C. dxup. — M. : Benrana-I'pad, 2020. — 83 c. : u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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