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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00ECIIEYUBAET BO3MOXKHOCTh U3yUEHUS TUCIIUILINH
€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 JIOTHYECKUX YTBEP/KIACHUMN IPU PELIEHUU N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIETO0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHMS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

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

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS pPacro3HaBaTh MPOSBICHUS TEOMETPUUYCCKUX TOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUAM, HO U 10 rojgaM oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PaCIIUpssS U YriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIIAIOINICH yueOHoro npeamera «MaremMaTukay;

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

Ha wusydenue yueOGHOoro kypca «l['eomerpus» Ha yriayOJaE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTB IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMU, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuia, NPaBWIbHAs TPEyroibHas NUpamMuAa M IMPaBHIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSIMOW IPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPABWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3anmHoe 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 Tapajienenumnena M cienctsus u3 He€. O0bEM mpsMol 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
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsATHE 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 mnogodusi, roMmoteTusi. PemieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

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

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. [[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  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K 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 (u3nvecKass aKTUBHOCTH), PU3NYECKOE 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 MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON 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
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 MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, 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 1eiCTBUA:



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

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMHU 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,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3blBaTh MWJIEM, 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 PE3YJIbTAThl 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/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th  HABBIKAMU  [IO3HABATEIbHOM  pedieKcMM Kak  OCO3HAaHMs
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 JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
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, OOCYXAaTb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUN MaTEMaTUYECKUX PACCYKIACHUM;

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 TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMHd 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, NpsMOYyToJIbHBINA Mapajuieaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMOIHATh U300pakeHUsT QUryp
Ha MJIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE 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 TIOJIYYCHHbIE 3HAHUS HAa MPAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM 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 konity 11 kiaacca oOydaromuiicss HayduTCs:



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

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHHKOB M TEJ BpallleHHS,
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, WHTEPHPETHPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

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

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUEHUs LIWJIUHIpa
(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 CEKYILIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTD MPSMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHzlmfynﬂpHocn. MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl U paccTossHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHre U crucTeMaTH3alus 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
CHCTEMaTH3alus 3HAaHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwme, 0606meH1/vle U 17 1
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE TJIOCKOCTH, MapalIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsThs: NepeCCKarommrecs mI0CKOCTH,
nepecekarommecsa npamMaa 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

CraproBasi IMarHOCTHKA.

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT UYepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

N306paxkenue ceueHnit nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOAAT Yepe3 Ux
pEbpa. N3o0pakeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTeH. PackpamimBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMH

13

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

14

Merto crie0B i TOCTPOSHUS CEUEeHUN

15

MerTton crie1oB ISl IOCTPOEHUS CEUeHUI.
CBolicTBa IEpPECEUYECHNUN MTPSMBIX U
IUIOCKOCTEN

16

Merto crie1oB AJis MOCTPOCHUSI CEUCHUM.




CBolicTBa epeceyeHri MPSIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTexax. McTtopus pa3BuTHs
TJIAHUMETPUH U CTEPEOMETPUH

23

Kontponbnast pabota Ne 1" AKCHOMBI
crepeomerpun. Ceuenus"

24

Bzaumnoe PACIIOIIOKCHHUC ITPAMBIX B




npoctpancTse. CKpenBaronecs
npsimble. [Ipu3Haku cKpeuBaonmxcs
npsmbixX. [lapansenbHble npsiMbie B
MIPOCTPAHCTBE

25

Teopema o cynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JIAHHOM TPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJuUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX MapasuieNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX

27

[TapannensHOE MPOSKTHPOBAHHE.
OcHoBHBIE CBOICTBA MaPAIIEIBLHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajsiebHON NPOEKIUU

28

IenTpasnbHas mpoekusa. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY PSIMBIMHU

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIENOBAHUE, CBA3aHHBIE C
paconoXeHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
IIJIOCKOCTH

31

FCOMeTpI/ILIeCKI/IC 3aJa4d Ha BBIYHMCICHUEC U




JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHune ceuenus, IPOXOASILETO Yepes3
JAHHYIO IIPSMYIO Ha YepTEkKE U
MapajuIeNbHOTO IPYrou npsamoiu. Pacuér
OTHOUIEHUI

33

[NapannenbHast TpoeKKs, TIPUMEHEHUE
JUTS IOCTPOCHHS CEUYCHUH Ky0a 1
napayuienenunena. CBoncTea
napaieNienune1a ¥ Mpu3Mbl

34

[MapannensHble ockoctu. [IpusHaku
HapajIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema o napaniesbHOCTH U
€/IMHCTBEHHOCTH IUIOCKOCTH, MTPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAILLYIO TaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUHN IBYX ITapaliIeIbHBIX
IIJIOCKOCTEN TpEThen

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapallIeIbHbBIMU
IJIOCKOCTSIMU; O MIEPECEUEHHUH MPSIMOH ©
JBYMsI TTapaJlJIEIbHBIMU TIOCKOCTSIMU

38

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH




39

[ToBTOpEHME: TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesenumneia

41

Brruncnenue UIMH OTPE3KOB B Ky0Oe U
PSIMOYTOJILHOM Mapauieenure/ie

42

[leprieHAMKYIASIPHOCTD NPAMOUN 1
wiockocTH. [Ipu3nak
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[lepnieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K MIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

47

IlepneHAUKYIIAp U HAKIIOHHASA.
ITocTpoeHne nepneHauKyIIsipa U3 TOYKH Ha

PSAMYIO

48

[lepneHauKyIsip ¥ HaKJIOHHAs.
ITocTpoeHne nepneHauKyIIsipa U3 TOUYKH Ha

PSAMYIO




Teopema o Tpéx nmeprneHANKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o Tpéx neprneHAnKyIsapax
(mpsimast 1 oOpaTHas)

51 VYros Mexay CKpeLMBaOIUMUCS
IPSMbIMU
[Tonck neprneHAnKyISApHBIX TIPSIMBIX C

52 MTOMOIIBIO TIEPIICHINKYJISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii Kyda, MpU3MBlI,

54 MPAaBWJIBHON MUPAMHU/JIBI C TTOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

95 IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MockocTu. [lnockoctu
CUMMETPHUI B MHOTOTpaHHHUKAX

57 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH
CriocoObI ONyCTUTD MEPIEeHAUKYIIAPHL:

60 CUMMETpHUS1, CABUT TOUYKHU IO

napajyIeIbHON NPSIMON




61

Casur 1o HenapauieJIbHON TPsSMOH,
M3MEHEHHUE PACCTOSHUM

62

Kontposbnas padora No2 "Bzaunmnoe
pacroaokeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMCTPI/I‘IGCKI/IG METOAbI BEIYUCICHUA
yriia MEXAy NpAMbIMA B MHOT'OI'PAHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie mockoctn. CBONCTBa
B3aUMHO MEPIEHIUKYISPHBIX MIIOCKOCTEH

68

IIpu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOK
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEHAUKYIIAPHBIX TPEThEH IIIOCKOCTH

69

[TpsMoyronbHbIN napasienenunes; Kyo;
U3MEpEHMs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunena

70

TeopeMa 0 rMaroHany NpSMOYTOIBHOTO
napajelenunesa u ciecTBUe U3 Heé

71

CrepeomMeTpuUecKue U PUKIIaTHBIC




3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PpacCioIOKECHHUEM IIPAMBIX U IINIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCIIUMBAKOIIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS MPAMBIX, PACCTOSTHUE
MEXYy CKPEIMBAIOIIMMUCS MIPSMBIMU B
MPOCTHIX CUTYAIUAX

74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

75

Brruncnenue paccTosHAN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIEHAUKYISIPHON INIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBaA JUIs
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI ChepUIeCcKOil reOMETPHH:
reo/Ie3n4YecKre JTMHUMU Ha 3eMie

78

Konrtponbnas pabora Ne3 "Yruel u
paccrosiHus"

79

Cucremaruzanus 3HaHuN "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

80

IIupamupa. Buasl nupamun. IlpaBunbaas
nupaMuaa

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
IIpaBunpHas npuzma




[Ipsamoii napauienenunes,

82 MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 1

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 Kontposbhas pabota No4 1
"MHororpaHHuku"

86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH | B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [IpaBwiio mapamenenumena 1

90 YMHOXk€eHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIINUX B OJTHOU 1
TUTOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brruncnenue yriia Mex,1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

98 O0o01IeHne U cucTeMaTu3alus 3HaHu| 1

99 O0o01IeHre U cucTeMaTu3alus 3HaHu| 1




100 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

101 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
102 HNTorosasi KOHTpoJIbHASA padoTa. 1
(ITpoMexxyTOUHASI aTTECTAIUSA.)
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJICHNE BEKTOPOB"
IToBTOpeHue Temsbl "Brruncienue
3 yria MeXIy BEKTOpaMH B 1
npocTtpaHcTBe"
[ToBTOpenue Temsl "YpaBHEHUE
4 MPSIMOM, MPOXOAAIIEN YEPE3 ABE 1
TOYKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousBenenue 1
8 JIvHeiHbIe HEpaBEHCTBA, 1
JIMHENHOE NPOrPaMMHUPOBAHHE
9 JIvHeitHbIe HEpaBEHCTBA, 1
JIMHENHOE NPOrPaMMHUPOBAHNE
10 AHaTMTUYECKHE METOIBI pacyéTa 1

yrila MeXAy MpsSIMBIMU B




MHOTI'OI'pPaHHHUKax

11

AHanuTH4yecKue METOAbI pacqéTa
yria MEXay IJIOCKOCTSAMU B
MHOTI'OI'PaHHHUKax

12

®dopmyna pacCTOSHUS OT TOUKHU
JI0 MIJIOCKOCTU B KOOpAMHATAX

13

Haxoxnenue pacctossHui OT
TOYKH JI0 TFIOCKOCTH B KyOe

14

Haxoxnenue paccrosiHuil ot
TOYKH J0 IJIOCKOCTH B
IIPaBUJILHON IIMPAMUJIE

15

KonTtponsHast pabora Nel
"Ananuruyeckas reometpus”

16

CeueHus MHOI'OIr'paHHUKOB!
CTaHJAPTHBIC MHOT'OI'PAHHHUKHN

17

CeueHus MHOTI'OI'paHHUKOB!
METOJ CJICI0B

18

CC‘-IGHI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
MepeceveHms MPSIMbIX U
MIOCKOCTEH

19

HapanneanLIe IIpAMBbIC U
IJIOCKOCTH: MapaJlJICJIbHBIC
CCUCHUA

20

[TapannensHble pAMBIE U
IJIOCKOCTH: pacU€T OTHOLLEHHI

21

[TapamiensHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY




CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

22

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEeHIUKYISIPHBIX MIIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOTOIPAHHUKOB

23

[IepnieHauKyIspHBIE MIPSMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIAPAX

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

25

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI JUIs
IIoIaaAeH, coodpaxeHus
noao0us

26

[ToBTOpEHME: MIIOIIAAN
MHOTOYTOJIBHUKOB, (JOPMYJIBI AJIS
iomiaaen, cooopaxeHus
mogoous

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

28

IImomaan ceuenunit
MHOTOTPaHHUKOB: TUTOIIIATH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOT00MS




29

IImomaau ceuenuit
MHOTOI'PAaHHUKOB: TIIOIIATN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100U

30

KoHntposbnas pabota No2
"TToBTOpEHME: MHOTOI'PAHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"

31

O0BéMm Tena. O0beM
IPSIMOYTOJIBHOTO
napaiesienumea

32

3amaun 00 yaBOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIUU
yria

33

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJsenenuneaa

34

[TpuknaaHble 3ajauu, CBA3aHHbIC
C BBIYHCIIEHUEM 00BEMaA
HPSIMOYTOJIBHOTO
napaenenunesa

35

O0BEM MPSAMOI TPU3MBI

36

CrepeomeTpuyecKkue 3a1a4,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[TpuknagHbIe 3aa9H, CBSI3aHHBIC
¢ 00bEMOM IPSIMON TPU3MBI

38

Brruncienrne o06EMOB TEI C




MOMOIUIBIO ONPEAETEHHOTO
uHTerpana. O0bEM HaKJTIOHHOM
MPU3MBI

39

Brrancinenne 006EMOB Tel ¢
HIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMusl

40

®opmyna 00bEMa MUPaAMHIBL.
OtHoleHNEe 00BEMOB TUPAMH]T C
00LINM YIJIOM

41

dopmyna 00bEMa MUPaAMHIBL.
OTtHomieHne 00BEMOB TUPAMUJ C
00LINM YIJIOM

42

CrepeomeTrpudeckue 3a1a4m,
CBsI3aHHBIC C 00BEMaMuU
HAKJIOHHOH MPU3MBI

43

CrepeomeTpuueckue 3a1a4u,
CBsI3aHHBIE C 00BbEMaMU
MTUPAMU/IBI

44

[Tpuknanublie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

45

[Tpuknanublie 3a1a4M MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MUPaMHUIbI

46

[Tpumenenue o0BEMOB.
Brrauciienue pacctostHuS 10
TUTOCKOCTH

47

Kontponbnas padora Ne3 "O0néM




MHOTOTpaHHUKA"

48

[{umuHaprdeckast TOBEPXHOCTb,
00pa3yromue MUJIHHIPUICCKOM
MMOBEPXHOCTH

49

Humunaap. [Ipsamoit kpyroBoi
muHp. [Inomans noBepxHocTu
UUAJTUHAPA

50

Konuueckas moBepXHOCTb,
00pa3yrolne KOHUIEeCKOM
nosepxHoctu. Konyc

51

CeueHue KOHYCa MIO0CKOCTBIO,
MapajuiebHOMN MIIOCKOCTH
OCHOBAHUA

52

VYceuénnslii konyc. M3o00paxxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomank 60KOBOI MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH KOHYCa

54

[Tmomane 60KOBOI MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTU KOHYCA

55

CrepeoMeTrpuueckre 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYEHUN LIWIMHIPA,
KOHYCa

56

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BLEIUMCIICHHE,
MMOCTPOEHUEM CEUCHUH IWIINH]IPA,
KOHYCa

57

[IpuknagHbie 3a1a4u, CBSI3aHHBIE




C TWIUHAPOM

58

[IpuknagHbie 3a1a49u, CBSI3aHHBIC
C TWIUHAPOM

59

Cdepa u map

60

[Tepeceuenwue cdepbl u mapa ¢
IockocThio. Kacanue mapa u
cdephl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

61

[Tepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300paxxeHue mapa

62

Ypasaenue chepsl. [Lonans
cdepsl U e€ yacten

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI
IUIOCKOCTBIO

65

CrepeomeTpHuuecKkue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHNUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MIOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

66

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
co cepoii U mapom

67

IToBTOpEHME: OKPYKHOCTh HA




IIJIOCKOCTH, BHEIYMCIIEHHUS B
OKPYXHOCTH, CTaHIapTHBIC
monoous

Paznuunnie KOM6I/IHaHI/II/I TCI

o8 BpallleHUsl U MHOTOTPAHHUKOB

69 3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

20 3amaun o TeMme "Tena u
MOBEPXHOCTHU BpaleHus"

71 KonTtponpHas padora Ne4 "Tema n
MOBEPXHOCTH BpaleHus"

79 O0béMm mmHIpa. Teopema 06
00BbEME MPSAMOTO LUIUHIPA
Brruucnenue o0bEMOB Te €

73 MTOMOIIIBIO OTIPEETIEHHOTO
uHTerpana. O6béM KoHyca

74 IInomiaaun 00KOBOI M MOTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpudecKkue 3a1a4m,

75 CBSI3aHHBIE C BBIYUCICHUEM
00BEMOB IUITUH/IPA, KOHYCA
[Tpuknanublie 3a1a4M MO TEME

76 "OO0BEMBI U IUIOLIAIN
MoBepXHOCTEN Ten"

O0béM 11apa U MapoBOTro
77 cekropa. Teopema 06 00BEME

nrapa. [Inomans chepsi.
CrepeomeTpudecKue 3a1a4m,




CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, IIapOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Tpuxnanneie 3a1a4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIAJIbIO
cdepsl. COOTHOMICHUS MEKTY
IJIOLIASIMU ITOBEPXHOCTEN U
00BEMaMU TOJJOOHBIX TEIT

79

[TomoOHBIE TENa B IPOCTPAHCTBE.
N3menenne o0béma npu
nonobun. CtepeoMeTpuuecKre
3a/1a4yM, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB Tell U
10181 TOBEPXHOCTEN

80

KonTponbnas padorta No5
"Ilnomany MOBEpXHOCTH U
00BEMBI KpYyTJIbIX TET"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. OOume
CBOICTBA JBHKCHUMN

82

Buae! nBukeHnil: napamiebHbIN
MIEPEHOC, LEHTPAJIbHAS
CUMMETpPHUS, 3€PKaJIbHAS
CUMMETPHS, IOBOPOT BOKPYT
IpsIMOi

83

[IpeobpazoBanus nogo0HsL.
[Ipsimas u chepa Ditnepa




84

FCOMeTpI/I‘iCCKI/IC 3aJa4M Ha
IMPUMEHCHUEC NBUXKCHUA

85

Kontposbnas pabora Ne6
"BekTopsbl B npocTpaHcTse"

86

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHUCTEeMaTU3als 3HAHUM:
"ITapanienbHOCTb NMPSAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

87

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3allus 3HAaHU:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHU:
"BekTops! B mpocTpaHcTBe"

89

O6o06matomiee moBTopenue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 kmaccos,
cucremaTusaius 3Hanuii: "O0beM
MHOTOTrpaHHHKaA"

90

Ob6o6maromee nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem




MHOTOTpaHHUKA"

91

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"Ilnomany moBepXHOCTH U
00BEMBI KpyTbIX TEN"

92

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
CHUCTeMaTU3alus 3HAHUI:
"[Lnomaau MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3alMs 3HAHUI

94

[ToBTOpenue, 060061IeHUE U
CUCTEeMaTH3aIHs 3HAHUH

95

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

96

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3sBUTHS CTEPEOMETPUH
KAaK HayKU U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

100

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

HTorosas KOHTPOJIbLHASA
pabora. (Ilpome:xkyTounas
arrecTaums.)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

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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