MHUHHUCTEPCTBO ITPOCBELEHUSI POCCUICKON ®EIEPAIINA
MHUHHUCTEPCTBO OBPA3OBAHUS U HAVKHU AJITAIICKOI'O KPASI
KOMHTET 1O OBPA30BAHUIO AJIMUHUCTPALIMU MYHULIUIIAJIBHOIO
OKPYI'A YAPBIHICKHUI PAHOH AJITAHCKOI'O KPASI

«PACCMOTPEHO»

P_\'Kw MC

Pewerdiikosa P.A.

[Tpotoxon Ne i
or« Ay 0F 2047,

MBOY "YAPBIIICKAS COLI"

«COI'NTACOBAHO» «YTBEPKIAIO»

3aMaupeKTopa KeIIbl 10 JIMPEKTOP LIKOJbI 'Z\ﬁ"f i
YBP % — ~E:B.Kypmoxosa
Pemernnkosa PA. VO OBUE T ANy
e iBias W, 72/

& Ng%:\ ot
\S

«LZZ» 02 202 \5 I. I o\
58,08 [2UAS

PABOYAS ITPOI'PAMMA

(ID 1333335)

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHb)

1t ooydaromumxcs 10 — 11 xmaccos



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€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 YTBEPKIACHUM IIPU PEIICHUH N€OMETPUYECKHUX
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
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OO0y4aroumxcs 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(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
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 YaCTU MUPOBOW KYJIBTYpPBI 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 OKPYKAIOLIErO MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbI M 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 MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHHMMAHUS POJM AKCUOMATUKHU TIPU
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 MTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIoCOOHOCTEW 00y4aronIuxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KaTEIBLHBIMU JIMHUAMH 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 «YyMETh 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 JIMHUSM, HO M 10 rogam oOyudenus. Coaep:xkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. JTO MO3BOJSIET OPraHU30BaTh  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 NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3YYEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremMaTikay;

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 gyaca B Heaento), 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 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

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

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
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.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI INHPAMHAA W NPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopamu. CKaaspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue temn
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW 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 chepsl mnockocThio. [loHsATHE MHOrOrpaHHUKA,



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. IlpeoOpazoBanue momobusi, romoreTus. Pemienuwe 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 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM 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, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUSHTAITUS
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 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

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

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

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

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

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

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:



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

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

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

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3lM4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yslbTaT padoTHl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIeHNUH 337a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX 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 TOHSATHUSMHU, 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,
UpaMHU/JIA, IPSIMOYTOJIBHBINA TapauIeIeuIe, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

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 BBITIOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH NPOCTEUIIHNE MPOTPAMMHBIE CPEACTBA U  DICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

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

e TPUMEHSATH TMOJIYYCHHBIE 3HAHUSA HA TMPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM T'€OMETPUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiacca 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 (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

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

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAIIMU 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;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMALUIO 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 KOOPJIMHAT;
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 JIBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAIllCHUs: CEUEHUs LIMIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH 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;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUN 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 CUTyalluU, IPUMEHATh U3yUYCHHbIC
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 anreOpbl, pemaTh NPAKTUYECKHUE 3a/Jayud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
.
Ne ' Hamnerorarne pazfenos H TEM IPOTPaMMED KommecTED 9acoe JnerTpoHHEE (MHPPOEEE)
Beero KorTpomsEELR [TpaxTHaeCKHE OOPASOBATCIIBRAIE pecypesl
patoTH paboTH
| Beenenne B cTepeoMeTpHIO 23 1
2 BzaumuOe pacmonokeHHe IPAMBIX B IPOCTPAHCTRE 6 1
3 [lapannensHOCTE NPAMEBIX H ILIOCKOCTEH B 8
MPOCTPAHCTEE
4 [lepnenauKyIApHOCTE IPAMEIX H ILIOCKOCTEH B 25
MPOCTPAHCTEE
5 VTIEI B paccTOAHET 16 1
6 Muororpanssim 7 1
7 Bekrophl B OpoCcTpaHCTEE 12
8 IloeTOpenne, 0DODMIEHNE H CHCTEMATHIAHA SHAHHH 5 2
g OBIIEE KOIMYECTEBO YACOB I10 ITPOI PAMME 102 6 0




11 KTACC

-

Nenm HarmeroRaENE PA3IETOE H TEM IPOrPAMMEL KommecTeo 9acos JNeKTPOHHEE (MTHQPOEHE)
Beero KorTponeEEe [IpakTHaeckue 00pa30BATEIBHLLE PeCPCH
paboTe paboTe
1 AnanHTHYeckad reoMeTpHa 15 1
2 [loETOpenne, 00ODIEHHE H CHCTEMATH2ANA 3HAHHH 15 1
3 (0BéM MHOTOrpaHHHKA 17 1
4 Tena ppamenns 24 1
5 [Lromami moBepXHOCTH H 00BEMEI KPYIIIEIX TET 9 1
6 Jemxenns b 1
7 [ToeTopenne, 0bobmeHHE H CHCTEMATH3AMMA SHAHHH 17 2
\ OBIIEE KOJIMYECTBO YACOB I10 [TPOI PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka [Ipumeuanue
1 ITepniengukynsap u HakiioHHas. [locTpoeHue nepneHIuKynsipa U3 TOUKH Ha IPSIMYIO
2 Teopema o Tpéx nepreHANKyIsApax (mpsiMas U oOpaTHast)
3 I110CKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX
4 [Tepnennukynsp u HakinoHHas. IlocTpoeHne nepneHIuKysipa U3 TOYKU Ha IPSIMYIO
3) [Torck nepneHAMKYISIPHBIX MPSIMBIX C IOMOIIBIO NEPIEHIUKYJISIPHBIX INIOCKOCTEN
6 OproroHajabHOE IPOESKTUPOBAHUE
7 Teopema o Tpéx nepreHAnKyIsIpax (mpsiMast 1 o0paTHast)
8 Yroa Mexy CKpelMBaroIMMKCS IPSIMbIMU
9 CpoiicTBa Ky0a 1 PsIMOYT'OJIbHOI'0 MapajuleenuIeaa
10 Brruucnenue 1MH 0TpE3KOB B KyOe W TPSIMOYTOJIBHOM TapajuieNenuIie/ e
11 IToBropenue: Teopema Iludaropa Ha mIOCKOCTH
12 IToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOIO TPEYTOJIbHUKA
Teopema 0 CylIeCTBOBAaHMM U €AMHCTBEHHOCTH MPSIMOMN, IPOXOSAIIEH Yepe3 TOUKY
13 IIPOCTPAHCTBA U NEPIEHANKYISIPHON K MIIOCKOCTH
14 [110CKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHMKAX
[TeprieHAUKYIAPHOCTD MPSAMON U TUIOCKOCTH. [Ipr3HaK NepneHuKyIIpHOCTH IPSIMON U
15 MJIOCKOCTH
[lepneHauKyISIpHOCT MPSAMOM M TUIOCKOCTHU. [Ipu3HaK NepneHIuKyIspHOCTH NPSAMOU U
16 IJIOCKOCTH




17

IToBTOpEHME: YroJl MEXAY CKPEIIMBAIOIIMMUCS IPSIMBIMU B IPOCTPAHCTBE

18 I'eomeTpruyecKue METOABI BBIUMCIICHHS YTla MEKAY IPSIMBIMUA B MHOTOTPaHHHUKAX
19 KoHnTtposbHas pabora "B3anMHOE pacrooKeHHue MPsSMBIX B INIOCKOCTEH B TpocTpaHCTBE"
[ToBTOpEHME: Yron Mexay IpsMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IPOM3BOIBHOM
20 TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB
IIpu3Hak nepneHAuKyIIPHOCTH IUIOCKOCTEH; TeOpeMa O IPSIMOM IEPECEUEHHUs IBYX
21 IUIOCKOCTEN NMEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH
[TpsMoyronbHbIM napaiesnenunes; Kyo; H3MepeHusi, CBOMCTBA MPSMOYTOJIbHOTO
22 napajuiesenunesia
23 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIia
24 ITepnienauKynsgpHble IOCKOCTH. CBOMCTBA B3aMMHO NEPIEHINKYJISIPHBIX INIOCKOCTEN
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [ImockocTn cummerpuil B
25 MHOTOTpaHHHUKaX
26 ITpu3Hak NepneHINKYIIPHOCTU NPSIMOM M INIOCKOCTHU KaK CIEICTBUE CUMMETPUN
[Toctpoenue ceueHnii kyda, MpU3Mbl, IPABHIIbHON MUPaMUAbI C IIOMOIIBIO OPTOTOHAJIBHOM
27 MPOEKIUU
[TocTpoenue ceuenuii Kyda, MpU3MBbL, IPABUILHOM MUPAMUABI C TOMOIIBIO OPTOrOHATEHON
28 TIPOSKITAN
29 Crioco0ObI OYCTUTh MEPIEHAUKYIISAPB: CAHMMETpPHS, CIIBUT TOUKU IO apaJlIeIbHONW NPSIMOM
30 CaBur 1o HemapayuIeTbHON MPSIMON, H3MEHEHUE PaCcCTOSTHUN




31

IIpaBuiibHBIE MHOTOIpaHHUKHU. Pac4€T pacCTOSHUI OT TOYKU 1O INIOCKOCTH

32 ITpaBriibHBIE MHOTOIpaHHUKH. Pacd€r paccTOSHUM OT TOYKHU A0 INIOCKOCTH
33 Merton ciaeoB sl TOCTpOoeHUs ceueHuil. CBOMCTBA MEpEeCeUCHUH MPSMbBIX U IIIOCKOCTEH
[Toctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. Co3qaHne BBIHOCHBIX
34 YEepTEKEN U 3aIlIUCh 111aroB MOCTPOCHUS
35 Metoj ciie0B Uil IOCTPOCHMSI CEYEHU
36 Meton cienoB it NOCTpoeHMsl cedeHunil. CBOMCTBA NEPECEYEHUM NTPSIMBIX U INIOCKOCTEN
[TocTpoenue ceuenuii B nmupamuie, Kyoe no TpéM toukam Ha péOpax. Co3naHue BHIHOCHBIX
37 YEepTEKEH U 3aIIUCh 111aroB OCTPOCHUS
[ToBTOopenue miannmeTpun: Teopema o MPONOPLHOHANIBHBIX OTpe3kax. [loroOue
38 TPEYTOJIHHIUKOB
[TocTpoenue ceuenuii B mupamue, kKyoe mo TpéM Toukam Ha péopax. Co3aaHue BHIHOCHBIX
39 YepTeKel U 3aliCh IaroB MOCTPOCHUS
[TocTpoenue ceuenuii B nupamue, kKyoe mo TpéM Toukam Ha péopax. Co3aaHue BHIHOCHBIX
40 yepTexel U 3auch N1aroB NOCTPOEHUs
41 AKCHOMBI CTEPEOMETPHUHN U NIEPBBIE CIEACTBHSI U3 HUX
AKCHOMBI CTEpEOMETPUHU U TIEpBbIe cleACcTBUs U3 HUX. CriocoOb! 3ajaHus MPSIMBIX U
42 1ockocTel B mpocTpancTBe. O003HAUEHHSI MPSIMBIX U IJIOCKOCTEN
MHororpanH1KH, H300paskeHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOMINX
43 00BEKTOB
44 AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CAEACTBHSI U3 HUX




45

H3o00paxenne cedeHuit mupamMuibl, Kyoa U MpU3Mbl, KOTOPBIE IPOXOIAT yepe3 ux péopa.
N3o00pakenne nepeceueHus MoayuyeHHbIX MIOCKOCTEN. PackpalmBanye mocTpoeHHbBIX
CEUYEHU pa3HbIMU [[BETAMU

46

N300paxeHne cedeHH MMPaMuIbl, Ky0a U MIPU3MbI, KOTOPBIEC IPOXOIAT Yepe3 ux péopa.
N3o006paxeHue rnepeceyeHus NOTy4YeHHBIX MIIOCKOCTeN. PackpalinBanrue mOCTPOEHHBIX
CEYEHUM pa3HBIMU LIBETAMU

47

H3o0paxeHne cedeHnii MupamMuibl, Kyoa U MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N3o00pakenne nepeceueHus Moay4YeHHbIX IIOCKOCTEH. PackpamBanye mocTpoeHHbIX
CEYEHUH pa3HBIMU I[BETAMU

48

N3o00pakeHne ceueHuii mupaMu/ibl, Ky0a U IPU3MBbI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N3o0paxeHue nepeceyeHus MoIyuYeHHBIX MIIOCKOCTeN. PackpalinBanre mOCTPOSHHBIX
CEYEHUM pa3HbIMU LIBETAMU

49

ITocTpoeHue cedenus, IPOXOASILEro Yepe3 JaHHYI0 IIPSIMYIO Ha YepTEXe U MapalIeIbHOTO
JIpyroiu npsamoi. Pacuér oTHomeHni

50

[TapannensHas npoekuys, MPUMEHEHHUE [Tl IOCTPOSHUS CeUeHUH KyOa U mapasuieenumnesaa.
CBolicTBa napajuienenuneia 1 Npu3Mbl

51

ITonsATHA: MapauIeIbHOCTD IPSAMOM U INIOCKOCTHU B IIpOoCcTpaHCTBe. [Ipu3Hak napainenbHOCTH
psiMOM M IIockocTr. CBOMCTBA MapauIeIbHOCTH MPSIMOM M INTIOCKOCTH

52

I'eomeTpuyeckue 3a1a4n Ha BBIYMCIIEHUE U JJOKA3aTEIbCTBO, CBA3AHHBIE C MTAPAJIETbHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE




CBolicTBa napajuieabHbIX INIOCKOCTEN: O MAPAIIIEIBHOCTH MPSAMBIX IIEPECEUEHUSI IPU

53 NIEPECEYCHNH IBYX NapAJUIEIbHBIX INIOCKOCTEH TPEThEr
CBoiicTBa mapaieNbHBIX IIOCKOCTEN: 00 OTpe3Kax MapauieIbHBIX MPSIMbIX, 3aKITIOUEHHBIX
MEXy NapaJuIeIbHBIMU TUNIOCKOCTSIMHU; O IIEPECEYEHUH IPSIMON € ABYMS NIapaJUIEIbHBIMU
o4 IJIOCKOCTSIMU
55 ITapayuienpHble 10cKOCTH. [Ipu3HaKK napajlIeIbHOCTH JBYX INIOCKOCTEN
TeopeMa 0 napayIeIbHOCTH U €JUHCTBEHHOCTH INIOCKOCTH, ITPOXOASAIIEH Yepe3 TOUKY, He
56 IIPUHAUICKANTYIO JAHHOW IUIOCKOCTH U CIIEJICTBUS U3 HEE
B3aumHoe pacnonoxeHnue npsMeix B npocTpancTBe. CkpermuBaromuecs npsmslie. [pusnaku
57 CKpeIIMBaIuXcs npaAMbIX. [lapamienpHble npsiMble B IPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH NPSIMOM NAapaJIIEIbHOM TaHHOM IIPSIMOI,
IIPOXOAAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOH npsaMoi. JlemMa o
58 NepPEeCEYCHUH NMapAJIICNIbHBIX MPSIMBIX MJIOCKOCTHIO
IToBTOpenue nnanumerpun: Teopema MeHnenast. PacyeTsl B ceueHUAX Ha BBIHOCHBIX YEPTEXKAX.
59 VcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPHUHU
60 KonrtponbHas padora "Akcuomsl crepeomerpun. CeueHus"
61 I{enTpanpHas npoekius. Yroj ¢ COHaPaBJIE€HHBIMU CTOPOHAMH. YTOJI MEXAY NPSIMBIMU
3ajaun Ha J0Ka3aTeIbCTBO U UCCIEI0OBAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM MPSAMBIX B
62 IIPOCTPAHCTBE
[TapammenpHOCTB Tpex NpsMBIX. TeopeMa o0 TpEX mapayieNnbHbIX IpsMbIX. Teopema o
63 CKPEIIMBAIOIINXCS TPSIMBIX




[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAPAJIEIbHOIO IIPOCKTUPOBAHUS.

64 N3o00pakeHne pa3HbIX (GUTYp B NapaLICIbHON MPOSKIINT
65 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
66 ITupamuya. Buasl nupamuy. [IpaBunbHas nupamuia
67 ITpusma. [IpsiMas u HaknoHHas npusmsl. [IpaBunpHas npuzma
68 KoHnTtposbHast pabota "Y1ibl u paccTossHUA"
69 Cucremaru3zanus 3HaHUH "MHOTOIpaHHHK U €r0 3JeMEHTHI"
Boinykiblie MHOrorpanHuku. Teopema Ditnepa. [IpaBuibHbIe U OTYIPABUIbHbIE
70 MHOTOTPaHHHUKHU
71 KonTponbHas padorta "MHororpanHuku"
72 [Tpsmoii napasienenunes, NpsIMOYroJbHbIN Napajuiesenumnes, Kyo
73 Beinykible MHororpanHuku. Teopema Diinepa
[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSMBIC, TApAJUICTIbHBIE MTIOCKOCTH B CTAHIAPTHBIX
74 MHOTOTpaHHHUKaX
[Tapa mapayuienbHBIX TUIOCKOCTEH Ha CKPEIIMBAIOIIUXCS TIPSMBIX, PACCTOSTHUE MEKIY
75 CKPELIMBAOIIMMHUCS MPSIMBIMH B TPOCTBIX CUTYaIMSIX
76 Teopema 0 AMaroHaau NpSMOYroJbHOTO MapalljIesIeNuIea U CIeICTBUE U3 Hee
CrepeomeTpHuueckie U IPUKIIaJIHbIE 3a7a4M, CBA3aHHBIE CO B3aUMHBIM PACIOI0KEHUEM
77 IPSIMBIX Y IIJIOCKOCTH
TpéxrpanHslil yroi, HepaBeHCTBA AJIs TpeXrpaHHbIX yriioB. Teopema [Iugaropa, Teopemsbl
78 KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTiIa
79 DeMeHThl ChepruuecKoil reOMETpUH: re0Je3NUeCKUe JIMHUU Ha 3emiie
80 PaccTosiHre 0T TOYKH JI0 MIIOCKOCTH, PACCTOSTHHE OT MPSIMOM JIO TUIOCKOCTH




Brrancnenue paCCTOHHI/Iﬁ MCKAY CKPCIIHUBAOIIUMHUCA IIPAMBIMHA C IIOMOIIBIO

81 MEPICHIUKYISIPHON TIIOCKOCTH
82 [Ipocreiimue 3a1auu ¢ BEKTOpaMu
83 [Ipocreiimue 3a1auu ¢ BEKTOpaMu
84 [IpocTeiinme 3aaun ¢ BEKTOpaMu
85 [IpocTeiinme 3agaun ¢ BEKTOpaMu
86 Hrorosast koHTpOIbHAs paboTa
87 Wrorosast koHTpoIbHAs paboTa
88 O060011eHNe U CHCTEeMaTH3aIUs 3HAHUN
89 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
90 Pa3HocTh BEKTOpPOB
91 [IpaBuno napamienenunena
92 [TonsaTHe BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE
93 CymMma BEKTOpPOB
94 CKaJIIpHOE MTPOU3BE/ICHUE
95 Brrurcnenue yriia Mex1y BEKTOpaMU B TIPOCTPAHCTBE
96 YMHOKEHHE BEKTOPA HA YHUCIIO
97 Paznosxenue BexTopa 1o 6a3ucy Tpé€X BEKTOPOB, HE JIEKAINUX B OJHOU MJIOCKOCTH
OcHoBHBIE TIpaBHJIa H300pPKEHUS HA PUCYHKE INIOCKOCTH, TTApaUICIbHBIX MPSMBIX
98 (OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsTHS: IepeceKaronuecs MIOCKOCTH, TIEPEeCEKAOIINECs PSIMast U TIIOCKOCTh;
99 MOJIYITPOCTPAHCTBO
MHororpaHHUKH, U300paXKeHNE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
100 | oOBexTOB
[ToHsITHS cCTEepeOMETpHH: TOYKA, TIPsiMasi, IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC TIPAaBHIIA
101 | uzoOpaxeHus Ha PUCYHKE TUIOCKOCTH, MapalljIeIbHbIX MPSIMBIX (OTPE3KOB), CEpEaHBI OTPE3Ka




[NousaTus: MEPECEKAIOIUECA ITIIOCKOCTH, MEPCCCKAOINNECS IIpsAMas U IJIOCKOCTb;

102 | momynpocTpaHCTBO
11 KIIACC
Ne | Tema ypoka IIpumeyanue
1 JIuHeliHble HEPABEHCTBA, IMHEWHOE MPOrPAMMUPOBAHUE
2 AHanUTHYECKHE METO/Ibl pacuéTa yriia MeXay NpsSMbIMU B MHOIOIPaHHUKAX
3 BektopHoe npon3BeaeHne
4 JIuHelHbIE HEPAaBEHCTBA, IMHENHOE IPOrPaMMUPOBAHNE
b
3) HaxoxaeHue paccTosiHUI OT TOUYKH /10 TUIOCKOCTH B KyOe
6 HaxoxzaeHue paccTosiHUM OT TOYKH 10 IUIOCKOCTH B TPaBUJIBHON MPaMULE
7 AHanuTHyecKue METOJIbl pacyéTa yriia MeX,1y IJIOCKOCTSIMU B MHOTOTpaHHHUKAX
8 dopmysa pacCTOSHUS OT TOUKH 10 IUNIOCKOCTU B KOOPAMHATAX
9 IToBTOpenue Tembl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE"
10 | IloBropenue Temsl "CkaasipHO€ TPOU3BEAEHUE BEKTOPOB"
11 | YpaBHeHHe MIOCKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTU B OTPE3Kax
12 | YpaBHeHHE MIIOCKOCTH, HOPMaJIb, YpaBHEHHE INIOCKOCTH B OTPE3Kax
13 | IloBropenue Tembl "BpluuciieHre yriia Mex, 1y BEKTOpaMH B TPOCTpaHCTBE"
14 | [loBTopenue TeMsl "YpaBHeHHE NPSMOM, TPOXOsIIEH yepes JBe TOUKU"
15 | IloBTopeHue: mIomaa MHOTOYTOJbHUKOB, (hOpMYJIbI IS MJIOMIa ]1ei, COOOpakeHus! MoA00Us




16 | IloBTopenue: mIOmaa MHOTOYTOJLHUKOB, (hOPMYJIBI TS TJIOHIa e, COOOpakeHus! MOA00Hs

17 | llepnennukynsipHble NPsIMbIE U IUIOCKOCTH: TEOPEMa O TPEX MEPHEeHIUKYIIpax

18 | [lepnennukynsipHble NPsIMbIE U TUIOCKOCTH: BBIYMCICHUS JJIMH B MHOTOTPAHHUKAX
[Tnomaau ceyeHnit MHOrOrpaHHUKOB: TUIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,

19 | cooGpaxxenust mogo0us

20 | KontposbHas paborta "IloBTOpeHHE: MHOTOIpaHHUKH, CEUCHHUSI MHOTOTPAHHUKOB"

21 | TloBTOopeHue: IIOMIaI MHOTOYTOJILHUKOB, GOPMYIIBI AJIs TUIOMIa/Iel, COOOpakeHUs MoA00Hs
[Tnomaau ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH,

22 | cooOpaxkeHus mogoous

23 | CedeHrs MHOTOTPAaHHUKOB: METOJ CIIE/IOB

24 | CedeHrss MHOTOTPAHHHUKOB: CTAHJAPTHBIC IMJIOCKOCTH, IIEPECEUCHUS IPSIMBIX H TJIOCKOCTEH

25 | KontpompHas pabora "AHamuTHYECKasi reOMeTpus"”

26 | CedeHus MHOTOTPaHHHUKOB: CTaHJAPTHBIE MHOTOTPAaHHUKHU

27 | TlapainenbHbIE MPSIMBIC W TIOCKOCTH: YTIIBI MKy CKPEIIUBAOIIUMUCS TTPSIMBIMU
[lepnieHIUKyNSpHBIE MIPSMBIE U TUIOCKOCTH: CTaHIAAPTHBIC MAPhl MEPIIEHANKYISIPHBIX MIIOCKOCTEN U

28 | npsMBIX, CHAMMETPHUH MHOTOTPaHHUKOB

29 | INapannenpHbIC MPSMBIC U TNIOCKOCTH: TTAPAJUICIIbHBIC CEUSHHSI

30 | IMapamrenpHBIC TPSMBIE M INTIOCKOCTH: PACYET OTHONICHUH

31 | Beruucienne o0BEMOB TeJ ¢ MOMOIIBIO OMpeaesIEHHOr0 nHTerpana. O0bEM KOoHyCa

32 | Ilironraay OOKOBO¥ M TTOJHOM ITOBEPXHOCTH KOHYCA




33 | KonrponpHas padota "Tena 1 mOBEpXHOCTH BpamieHUs "
34 | O6sém mmmHapa. Teopema 06 00bEME IPSIMOTO IWIHHIPA
O06BEM mapa u mapoBoro cekropa. Teopema 00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C BBIYMCICHHEM 00BbEMOB I1apa, MApOBOI0 CETMEHTA U
35 | mapoBoro cexropa
[Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IIapa U TUIOMIAIBI0 CHEpHI.
36 | CooTHOmIEHUSI MEX]TY MJIOIAASIMH MMOBEPXHOCTEH U 00BbEMaMH MOAOOHBIX Tell
37 | CrepeomMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB IIMIIMH/PA, KOHYCA
38 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI M IUIOIIAN TOBEPXHOCTEH Tem"
CrepeoMeTpHUyecKHe 33aJaui Ha JOKA3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO c(hepoil U mapom,
39 | mocTpoeHueM UX CeUeHUHN TIOCKOCTHIO
40 | IlpuknagHble 3a1a9u, CBSI3aHHBIE CO c(epoil U mapom
41 | Cummetpus chepsl U mapa
CrepeoMeTpHuyecKre 3aJaui Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHHE, CBA3aHHbBIE CO CEpoi U 1IapoM,
42 | mocTpOeHHEM UX CEUEHHH MIOCKOCThIO
43 | 3amauu no Teme "Tena ¥ MOBEPXHOCTH BpaleHus"
44 | 3agauu no teme "Tena u NoBepxXHOCTH BpameHus"
45 | IloBTOpeHue: OKPY>KHOCTh Ha IJIOCKOCTH, BBIYMCIICHHUS B OKPY>KHOCTH, CTaHIapTHBIE TIOJJOOHS
46 | Paznmunbie KOMOWHAIIMY TEJ BpAIIEHUs] © MHOTOTPAHHUKOB
O6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10-11 knaccos,
47 | cucremaruzanus 3HaHui: "OOBEM MHOTOrpaHHUKA"




Ob6o6maromee nosropenue 11 nmoustuit u MeTon0B Kypca reomerpun 10—11 kaccos,

48 cucreMaTtu3anus 3Hanui: "OObeM MHOTOrpaHHHUKA"
Ob6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kmaccos,
49 | cucremaru3anus 3HaHUH: "BeKkTOphI B MpocTpaHcTBe"
Ob6o6maromee nosropenue 11 nmousTuit u MeToz0B Kypca reomerpun 10—11 kaccos,
50 | cucremarusanus 3HaHUH: "BekTopsl B mpocTpaHcTBe"
51 | UroroBas KoHTpoOJbHAs paboTa
52 | UtoroBas KOHTpOJIbHAS paboTa
O6o6matomnee nopropenue 11 nonsruii u meronoB kypca reomerpun 10—11 kiaccos,
53 cucremaTtu3aiys 3Hanuii: "I1nomaaym noBepXHOCTH U 00BEMBI KPYIJIBIX Te"
O6o6mmatomee nopropenue 11 nonsaruii u metonoB kypca reomerpun 10—11 knaccos,
54 | cucremaTtu3anus 3HaHui: "[1nomaayu noBepXHOCTH U 00BEMBI KPYTJIBIX TET"
JiBmxenust npoctpancTBa. OtoOpaskenus. J[Brkenus u paBeHcTBO ¢uryp. Ob1mue cBoiicTBa
55 | gBMKEHUH
Bus! aBmKeHMIA: TapaieNbHBIA IepPEeHOC, IEHTPATbHAS CHMMETPHS, 3epKajbHast CHMMETPHS,
56 | mOBOPOT BOKPYT MPSIMOM
[Tono6uble Tena B mpocTpaHcTBe. M3mMeHeHne 00béMa nipu nogooun. CrepeoMeTpuyecKue 3aaauu,
57 | cBsi3aHHBIE C BBIUKCICHHEM 00BEMOB T€Nl U TUIONIA/Iel TOBEPXHOCTEH
58 | KonrtpompHas padora "[liomaay moBepXHOCTH U 00BEMBI KPYTIIBIX TE"
59 | KonrponbHas pabora "Bekropsl B mpocTpaHcTse"
O6o061matomee nopropenue 11 nonsruii u meronoB kypca reomerpuu 10—11 kiaccos,
60 | cucremaru3zanus 3Hanui: "[lapannenbHOCTh MPSMBIX U MIIOCKOCTEN B TPOCTpaHCTBE"




61

ITpeobpazoBanus noxodus. [Ipsimas u chepa Diinepa

62 | ['eomerpuyeckue 3aJaun Ha MPUMEHEHHE JBIKEHUS

63 | ®opmyna o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJ C OOIIMM YTJIOM

64 | Ctepeomerpudeckue 3a/1a4u, CBSI3aHHBIC C 00hEMAMK HAKIIOHHON TIPU3MBI

65 | Beruncnenue 00bEMOB Tell C MOMOIIBIO onpeeaEHHOro nuterpaina. O6bEM nmupamMu sl

66 dopmyna 06béma nupamuibl. OTHOIIEHHE 00HEMOB MUPAMHU/T C OOIIUM YTIOM

67 | Ilpuknanneie 3agauu o Teme "O0bEMBI Ten", cBsi3aHHBIE ¢ 00BEMOM MUPAMUIBI

68 | [Ipumenenmne 00ObEMOB. BeIunciieHHe pacCTOSHUS 10 TUIOCKOCTH

69 | Ctepeomerpuueckue 3a/1a4u, CBSI3aHHbIE C 00bEMAMU TUPAMHUIBI

70 | Ilpuknagaeie 3agadu o Teme "O0bEMBI Ten", CBsi3aHHBIE ¢ 00BEMOM HAKJIOHHOM MTPHU3MBI

71 | CrepeomeTpryuecKue 3a/1auu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJILHOTO MapajuIesIeIuIe /1a

72 | IlpuknasHele 3a7ja4i, CBA3aHHBIE C BBIYHUCIEHUEM 00bEMA MPSIMOYTOJIbHOI0 Napayljiesenunea
73 | O6Bm Tena. OOBEM MPSIMOYTOJIBLHOTO IMAPAJIISIICITHITC A

74 | 3agaum 00 yiBoeHHH Ky0a, 0 KBajpaType Ky0a; 0 TPMCEKIIUHU yria

75 | llpuknagHbie 3a7a9u, CBSA3aHHBIE C 00BEMOM TIPSIMON MTPH3MBI

76 | Beiuncnenne 00bEMOB TeJl ¢ OMOIIBIO onpeienéHHoro naTerpaita. O0bEM HaKJIOHHOW IPU3MBI
77 | O0BEM npsMOIl TPU3MBI




78 | CrepeoMeTpHUUYECKHE 3a]Ja4H, CBI3aHHBIE C BBIYMCICHUEM 00bEMOB MPSIMON MPU3MBI
79 | llpuknanHeie 3a7a4u, CBSI3aHHBIC C IWIMHIPOM
80 | IlpuknanHeie 3a7a4u, CBSI3aHHBIC C IWIMHIPOM
CrepeoMeTpHYeCKHE 33]]aul Ha JOKA3aTeIbCTBO U BBIYMCICHHE, TIOCTPOCHUEM CEYCHUH IMITUHIIPA,
81 | xonyca
CrepeoMeTpHUYeCKHE 3a]]aul Ha JOKA3aTeIbCTBO U BBIYUCICHHUE, IIOCTPOCHUEM CEYCHUH IHITMHIIPA,
82 | konyca
[epeceuenue chepsl u mapa ¢ wiockocThio. Kacanue mapa u chepsl miockocTeio. Bua u
83 | uzoOpakeHue mapa
84 | Ypasuenue chepsl. [Tnomans chepsl u e€ yactei
85 | Cdepa u map
[epeceuenue chepsl u mapa ¢ wiockocThio. Kacanue mapa u chepbl m1ockocTbro. Bug u
86 | m3oOpakeHue mapa
87 Hwmnap. [psmont kpyrosou nunueap. [nomans noBepXHOCTH HWIMHAPA
88 | Kornueckas moBepXHOCTh, 00pa3yromne KOHnYecKkor moBepxHocti. Konyc
89 | KonrposabHas pabora "O6bEM MHOTOrpaHHuka"
90 | HummHapuygeckas MOBEPXHOCTh, 00pa3yoNye MIINHAPUIECKON MOBEPXHOCTH
91 | Ilmomaas OOKOBOW MOBEPXHOCTH W TIOJTHOW MTOBEPXHOCTH KOHYCA
92 | Ilomaap 60KOBOM MOBEPXHOCTHU M MOJHON MOBEPXHOCTH KOHYCA
93 | CedeHnune KOHYca IUIOCKOCTHIO, MApaUICITbHON TUIOCKOCTH OCHOBAHHUS
94 | Yceu€nnslii KoHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB




Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKCHEPHBIX U

95 | KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
96 | KOMIIBIOTEPHBIX TEXHOJIOTUI
97 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B PA3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
98 | KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU M € POJIb B PA3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
99 | KOMIIBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX WH)KEHEPHBIX U
100 | KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX HHIKEHEPHBIX U
101 | KOMIIBIOTEPHBIX TEXHOJIOTHIA

HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
102 | KOMIIBIOTEPHBIX TEXHOJIOTHIA




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






