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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 MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
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 MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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 MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 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 TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS 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 PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsi, M03HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
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 U3YyYEHUU APYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO 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 TEOMETPHHM Ha YIIyOJIEHHOM YpOBHE OOy4YeHHUS 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
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHuW30BaTh  OBJIAJICHUE
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 MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE 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. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNIbHONW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMA CTOPOHAMM, YTrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD MPSIMOM U IJIOCKOCTU: NEPIICHINUKYJIAPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE 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 MPSMOW 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. [Ipusma: 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-yrosbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYroJibHAs NUPAMHUAA WU TMPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPAaBHIBHON
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 Tapajiienienumnea M 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 MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METOAbl OCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE 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 paBEeHCTBO (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
MaTeMaTHYECKUX 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 UIACHTUYHOCTHU, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX 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, 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 MaTEMAaTUYECKUM 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
paznmuuyHbiM  cpepaM  MPOPECCUOHAIBHOM  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 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
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, 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 MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoul 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 CYIICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

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

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

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

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

ba3oBble uccienoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
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
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

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 pa3iIM4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, 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 ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
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 UEIH 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
pELIEeHNUH 337a4 ¥ IPOBEACHUU MaTEMaTUYECKUX PaCCYX ICHU;

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 TMOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBITTOIHATh MU300pakeHUs: Uryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C MPUMEHEHHEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrPpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUSA Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, 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/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpPa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CCUCHUS LMIMHpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyalluU, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

Bzanmnuoe
pacrnosoKeHue
MPSMBIX B
MIPOCTPaHCTBE

KoanuecTBo 4acoB

Bceer KoHTpoabHbI

0 e padoThl

23 1

IMpakTnyeckn
e padoTsl

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

[TapannenpHOCTH
TPSIMBIX |
IUIOCKOCTEH B
MIPOCTPAHCTBE

[IepneHquKynsipHOCT

b Hp?[MI:IX nu
IJIOCKOCTEN B
MPOCTPaHCTBE

25

VYrael 1 pacCTOsTHUS

MHororpaHHuKH

16 1

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3alnuAa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12

102 6




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TEM Konrpoasneie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmmal padoThI padoThI
pecypcsl
A
1 HaJUTUYECKas 15 1
reoMeTpus
[ToBTOpEHUE,
600
5 00001eHne u 15 1
cucTeMaTu3anus
3HaHUI
0618
3 P 17 1
MHOI'OTpaHHUKA
4 Tena Bpamenus 24 1
[Inomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
TEN
6 JIBrOKeHUS 5 1
[ToBTOpEHHUE,
7 00o011eHne U 17 9
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

[10 ITPOT'PAMME







INOYPOYHOE IINIAHUPOBAHMUE
10 A KJIACC
Yuurean: MaexoBa I'.HU.

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiia U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaljIeIbHbBIX
IpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

[ToHsTHS CTEpEOMETPHH: TOUKA, IpsMasi,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIC
IpaBHJIa U300pAKCHHS HA PHCYHKE
IJIOCKOCTH, MapalIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonsTHS: TIEpEeceKarONIUecs MIOCKOCTH,
HepeCceKaroIInecs mpsiMasi M IJI0CKOCTb;
HOJTYIIPOCTPAHCTBO

KoimuecTBo yacos Hara

Bcero H3yYeHUs

1 03.09.2024

1 06.09.2024

1 06.09.2024

IlonsTus: MepeceKarommecs mI10CKOCTH,
Nnepecekarommecsa npAamaa 1 rmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

1 10.09.2024

MHororpaHHuKH, U300pakeHHE
MIPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHoOTOrpaHHUKH, U300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AxcuoMsl CTCPCOMETPHUU U IICPBLIC
CIICACTBUA U3 HUX

1 13.09.2024

1 13.09.2024

1 17.09.2024

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBbHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 HuX. CiocoOnl 3a1aHus
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHUs TIPSMBIX U TIJIOCKOCTEHN

N3obpakenue ceueHuil nupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pE€opa. N3o0pakeHne nepeceueHus
MOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMU

N3obpakenue ceueHuil nupamusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pE€opa. N3o0pakeHne nepeceueHus
MOJIy4EeHHBIX IJI0CKOCTe!. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

1 20.09.2024

1 20.09.2024

1 24.09.2024

1 27.09.2024




12

13

14

15

N3o0pakeHne ceueHni MupaMu/ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé€bpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX II0OCKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEUCHHH Pa3HBIMH LIBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé€bpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX IIIOCKOCTeH. PackpamnBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

Mertoa cnefoB it TOCTPOSHUS CeUEHU

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEMN

27.09.2024

01.10.2024

04.10.2024

04.10.2024

16

Mertopa cieoB it HOCTPOCHUS CEUSHHIM.
CBolicTBa niepece4eHnil MPsIMbIX U
IUIOCKOCTER

08.10.2024

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX qepTexceI?I " 3aI1MCh HI1aroB
MOCTPOCHHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTexceI?I " 3aI1MCh HI1aroB
MIOCTPOCHHS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIKCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOCHHUS

HOBTOpCHI/Ie IJIAHUMCTPHUHU: TeopeMa )

IPONOPLHUOHATBHBIX OTpe3kax. [Tonobue
TPEYrOJIbHUKOB

11.10.2024

11.10.2024

15.10.2024

18.10.2024

18.10.2024

22

IToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

22.10.2024

23

24

KonTtponbnas pabota "AKcruOMBI
crepeomerpun. CeueHnus"

Bzaumnoe PACIIOIIOKCHHUC ITPAMBIX B

npoctpaHcTBe. CKpeLIMBaIOIIUECS IPSIMBIE.

25.10.2024

25.10.2024




[Tpu3Haky CKPEIIUBAIOMUXCS MPSMBIX.
[TapannenbHble IpsIMbIE B TPOCTPAHCTBE

25

26

27

Teopema o CyllleCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOI1 MapaijieibHON
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIllel Ha JaHHOU
npsMoiu. JleMMa o nepecedeHuu
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapamnensHOCTH TpeX MpsIMbIX. Teopema o
TpEX mapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MMapaJUICIBHOTO MPOCKTUPOBAHHUSL.
N3o0pakeHue pa3HbIX GUTYp B
napajuieIbHOM MPOSKITUH

28

lenTpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXY IPSIMBIMU

29

30

31

32

33

34

3aayn Ha 10KA3aTEIBCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C
pacIonoXeHUEM MIPSIMBIX B IIPOCTPAHCTBE

[ToHsTHA: MTapaIIeNIEHOCTD IPSIMOU
IUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M INIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

['eomeTpHUUecKIe 3a]aul Ha BBIUMCIICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NnapajaCJIbHOCTBIO MIPAMBIX U IIOCKOCTEH B
HPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexKe U
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas npoekuys, NIPUMEHEHUE JUIs
MIOCTPOCHMS ceueHul Kyba u
napayuienenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IJIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH, HpOXO)ISIHIeI\/’I
yepe3 TOUKY, He MPUHAJICKAILYIO JTaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE




36

37

38

39

CBolicTBa napauiesIbHBIX ITIOCKOCTEH: O
MapaJyIEIbHOCTH NPSMBIX NIEPECEUEHUS ITPU
MNEPCCCUYCHNU ABYX MapaJlJICJIbHBIX
IIJIOCKOCTEM TpeThen

CBoiicTBa mapaJlICIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKITIIOUEHHBIX MEXKTy MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYEHUH TIPSIMOI €
JBYMsI MTapaJIeIbHBIMU TI0CKOCTSIMU

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napajenenunena

Brruucnenue aiuH OTPE3KOB B KY6C n
MpAMOYT'OJIbHOM IMapaJUICIICTIUIICIC

42

[IepnieHIMKYIAPHOCTD NPAMOU U
II0CKOCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH
IPSIMOM U TIOCKOCTH

43

[IepnieHIMKYIAPHOCTD NPAMOU U
10ckocTH. [Ipu3Hak nepnesauKyJIspHOCTH
MPSMON U TNIOCKOCTH

44

45

46

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K TNIOCKOCTH

IInockoctu u NEPpNECHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

IInockoctu u NEPpNECHAUKYJIAPHBIC UM
MpsAMBbIC B MHOT'OI'paHHUKAX

47

48

49

[lepnennukynsp u HaknoHHas. [locTpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
[Tepnienaukynsap u HakioHHas. [loctpoenue
NEepPHEHANKYIIIPa U3 TOYKU HA MPSAMYIO
Teopema o Tpéx nmepneHANKYIApax (Mpsmas
U oOpaTHas)

50

51

Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpartHas)

VYron MCKAY CKPCIINBAOMIUMUCA TPAMBIMU

52

ITouck neprneHuKyISIPHBIX IPSIMBIX C
MTOMOIIBIO IEPIEHAUKYIISPHBIX MIJIOCKOCTEN

53

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC




54

55

56

[TocTpoenue ceuenuit kyoa, MPU3MBI,
MPaBUIIBHON MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

MII0CKOCTH. [InockocTn cummeTpuii B
MHOTOT'PaHHHKAX

57

58

59

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU 10 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH 110 APAIICITBHON
IPSIMO

61

62

CnBur no HenapaJieabHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposbHas padota "B3anmHoe

pacMoIokKeHUE MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTBe"

63

[ToBTOpEHME: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTprueckre METObI BBIYMCIIEHUS yTia
MEXIy NPSIMBIMU B MHOI'OTpaHHUKAX
JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO NEPIEHANKYISPHBIX IIJIOCKOCTEN

68

69

70

[Ipu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSMOM
MEePECEeUCHUS ABYX MIOCKOCTEN
NEePNEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH

[IpsiMoyronbpHBIN Mapauienenunen; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajjienenunesa

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO




napajuiejenunesa u cIeJCTBUC U3 Heé

CrepeomeTpruecKkue u NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIOI0KEHUEM 1
IPSIMBIX U MIJIOCKOCTH
[ToBTOpEHue: cKpemrBaroIecs NpsMbIe,

72 napaJieNibHbIe TUIOCKOCTH B CTAHIAPTHBIX 1
MHOTOT'paHHHKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPEILIMBAIOIINXCS MPSIMBIX, PACCTOSIHHE 1
MEXY CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IPOCTBIX CUTYalHAX

74 PaccTosiHME OT TOUKH JI0 MJIOCKOCTH, 1
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH
Boruncnenue paccTossHUN MEXIY

75 CKPEITUBAIOIIMMHUCS IPSIMBIMH C TIOMOIIBIO 1
NEPIEeHIUKYISIPHON MII0CKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBa IS

76 TpexrpanHbIx yrioB. Teopema [Iudaropa, 1
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAaHHOTO yriia

77 DeMeHTHI chepruIecKoil reOMeTpUu: 1
reoJIe3NYECKUe JINHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u paccrossHus" 1

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U 1
€ro 2JIEMEHTHI"

80 IInpamua. Bunel nupamun. I[paBuneHas 1
nupamua

81 [Tpusma. IIpsimast ¥ HaKIIOHHAS TPU3MBI. 1
[TpaBunbHAs mpu3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunesn, Kyo

83 Brimykisie MEOTOTpaHHUKH. Teopema 1
Ditnepa
Brinykisle MHOrorpanHuku. Teopema

inepa. [lpaBuibHbIe U TOTYIpPaBUIbHbIE

84 C) IT 1
MHOTOT'PaHHUKH

85 KonTponbnas padota "MHororpanHuku" 1

86 [TonaTne BekTOpa Ha MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCcTh BEekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




Paznoxenne BekTopa mo 6asucy Tpéx

o1 BEKTOPOB, HE JISKAIIUX B OJHOH MIIOCKOCTH 1
92 CxkansipHO€ MPOU3BEICHNE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
99 O06001IeHne U cucTeMaTu3alus 3HAaHUK 1
100 Hrorosast koHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas padbora 1
102 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

Ne KosuuecTBo yacos Jarta
n/n Tewa ypoxa Bceero U3yUYEeHHUs

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpEeHue TeMsbl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"

4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSAMOH, 1
MPOXOASIICH uepe3 18e TOUKHu"

5 YpaBHEeHHE MIII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUPOBAHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
[IPOrpaMMUpPOBaHHE

10 AHanuTUYeCKre METObI pacuéTa yria 1
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX

1 AHaJIUTUYECKHE METOABI pacyéra yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX

12 @opMya pacCTOSTHUAS OT TOYKH J10 1
IJIOCKOCTH B KOOP/AMHATaX

13 HaxoxzaeHue paccTossHUI OT TOYKHU A0 1
IUIOCKOCTH B Ky0Oe

14 HaxoxzaeHue paccTossHUIl OT TOYKHU A0 1
IJIOCKOCTH B MIPAaBUJIBHON TUPAMHUJIE

15 KonTponbhas padota "Ananuruyeckas 1
reomeTpus”

16 CeueHnst MHOTOIPaHHUKOB: CTaH/IapTHBIE 1
MHOTOTPaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B 1
CeueHnst MHOTOIPaHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, TIEpeceueHus MPSIMbIX U 1
IIJIOCKOCTEN

19 [TapannenpHble MpsMBbIE U TUIOCKOCTH: 1
NapaJuIeIIbHbIE CEYECHHUS

20 [MTapannensHbie TPSMBIE U TUTIOCKOCTH: 1




pacy€r OTHOLIEHUI

21

22

23

[TapamenpHble NpsIMBbIE U IITIOCKOCTH: YIJIbI
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU

[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:
CTaHJIapTHbIE Mapbl MEPHIEHAUKYIISPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:
TeopeMa O TPeX HepIeHIUKYIsIpax

24

25

26

[IepnenquKyIsipHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHMS JUIMH B MHOI'OTPaHHUKAX

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
1o100ust

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAICH, COOOpasKeHUS
noxoous

27

[ToBTOpEHME: IOIIAN MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAICH, COOOpasKeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHSI TOT00MS

29

30

31

[Inomany ceyeHnii MHOTOTpaHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00Us
KonrtponsHas pabdota "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

32

33

34

3anaun 00 yABOECHUHU KyDa, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yIJia
CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaiesienumnea

[TpuknaaHble 3aa4u, CBSI3aHHbIE C

BBIUHCIICHHEM 00BEMa IpAMOYTOJIbHOT'O
Iapajiiejacnuicaa

35

OO6BEM NpsIMON TPU3MBI

36

37

CrepeoMeTpHuuecKue 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBI

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




00BEMOM MIPSIMOI PU3MBI

Brruncinenue o0bEMOB TEN ¢ OMOILBIO

38 onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOM IIPU3MBbI
Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. Oobém
MAPaAMU/IBI

40 dopmyna 00bEmMa mupamMuabl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM YTIIOM

41 ®opmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
00BEMaMH MUPaAMUJIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTosiHUs A0 IIOCKOCTH

47 KonTponbhas padota "O0béM
MHOTOTpaHHHUKa"
unuuapuyeckas TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTH

49 Hunuaap. [IpsMoit KpyroBoi HUIMHAD.
[Inomaae MOBEpXHOCTH HUITUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU IoBepxHocTU. Konyc

51 CeueHue KOHYyca TJIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

56 CrepeoMeTpHUeCcKre 3a7a91 Ha




JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN IMINHIpPA, KOHYCa

HpI/IKJIaI[Hble 3aga4u, CBA3aHHBIC C

o7
LIMHIPOM

58 [Ipuknanuele 3a1a4u, CBSI3aHHBIE C
HMIMHIIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctsio. Bua
1 U300paxeHne 1mapa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockocTsio. Buj
1 u300pakeHue napa

62 VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapoM, TOCTPOCHUEM UX
CEYECHUH TUIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE
co cepoii u mapoM, TOCTPOCHUEM UX
CEUEHUH IIOCKOCTBIO

66 [TpuknaaHble 3aauu, CBI3aHHbIE CO chepoil
U IIapoM
[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE

67 y ,
nooous

68 Paznuunble KOMOMHAIMY TEJ BpAIEHUsS U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

70 3anaun o teme "Tena v MOBEPXHOCTH
BpamieHus"

71 KonrtponbHas padora "Tena u moBepXHOCTH
BpamieHus"

7 O6wém numunapa. Teopema 06 00bEMeE
NPSIMOTO LIWJIMHIPA

73 Brraucienre 00bEMOB TEII C IIOMOIIBIO
onpenenéHHoro uaTerpaia. O6béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH

KOHyca




75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCa

76

7

78

79

80

81

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJIOIIA I TOBEpXHOCTEN Ten"

OO0BEM 11apa ¥ MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1aud,
CBSI3aHHBIE C BRIYHCICHUEM 00BEMOB TI1apa,
[IIAPOBOTO CErMEHTA U IIAPOBOTO CEKTOPa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa u
womanbio cepbl. COOTHOIICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOJJO0HBIX T

[TonoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpHUeCKre 3a]]a9u, CBI3aHHEIC C
BBIYKCIIEHHEM 00BEMOB TEJ U ILJIOIIAAEH
MOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"
JiBuxeHust npoctpaHcTBa. OToOpakeHus.

JIBmkeHust u paBeHCcTBO Guryp. OOmiue
CBOICTBA IABUKEHUI

82

Buapl n1BukeHunil: napauiebHbIN NEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajIbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOi1

83

84

[TpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
npocrpaHcree”

86

87

88

Ob6o06maromiee noropenue 11 noHsATUit 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "l[lapamiensHOCTh
MPSAMBIX U IJTIOCKOCTEN B TPOCTpaHCTBE"

Oo6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
IpocTpaHcTBe"

O6o06maromiee noropenue 11 noHATUH U

MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTHu3aIus 3HaHui: "BexTopsl B




npoctpaHcTae”

89

90

91

92

93

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,
cucTeMaru3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
O6o0maromiee noBTopeHue 11 moHsTHIA 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

HroroBas koHTpoibHAs paboTa

94

95

HroroBas KOHTpOJIbHASA paboTa

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

96

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

99

100

101

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX




TEXHOJIOTUN

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKu U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX M KOMITBIOTEPHBIX

102

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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