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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOrMYecKOe  MbIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  yYMEHHUS ~ BIAQJeTh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

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

dopMupOBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECA K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  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 OIEPUPOBATH
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 JIMHUSAM, HO U 1O rojgaM oOydenus. 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 O0YYaIOIIUXCsl, PaCIIUpssS U yriayOssis
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 T€OMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

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

Ha wusydenue yueOGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM 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 aKCMOMaTHYECKOM IOCTPOCHUM 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 IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayyieNbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE 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.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

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



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

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

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

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



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

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

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

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKHU, LIEHHOCTHOE OTHOLICHHUE 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
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe 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 TPUMEHATH MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
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 BBHIOOP
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 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MaTEMAaTHMYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITHUWA, OTHOIIEHUNH MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO 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
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS 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, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHAUBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

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 OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHMS IS
KJaccuukanuu;

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

e BBINOJHATH napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTHh CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSAThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMHU: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH 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 U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e U3BJIEKATh, MPEOOpPa3OBBIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHITh U3YUYCHHbIC MOHATUSA B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHe 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIUHAPUYECKOM,
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 MOTYYESHHS TEJ BPALCHHUS;

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;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOHMHALIMSIMHU TEN
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
IMOJO0OHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
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 JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS TMPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUEHHS KOHYca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl AJS PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHueCcKu  CQOPMYIUMPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
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 BEIUUMH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbI Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn, OPSIMBIX U o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYribl U paccTOsHUS 16
MHoOrorpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
5 [ToBTOpeHwme, 0606meH1:1e u 15 1
cHUCTEeMaTH3alus 3HAHU
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
y [ToBTOpeHwme, 0606HICHI§G U 17 9
CHCTEeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne

n/  Temaypoka
n

KoanuecTtBouacoB

Bcer  KonTpoJabHbiepato
0 ThI

JIeKTPOHHBbIeNU(PPOBBICOOPA30OBATEIBLHBIEP
ecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[lonsiTHA cTepeoMeTpun: TOUKa, psmas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE ITpaBHJIa
n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPAMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[onsTHsA: IEpeceKaroNuecs MIOCKOCTH,
NepEeCEeKarOIINUECs MPsMast U TUIOCKOCTh;
MIOJTYyIIPOCTPAHCTBO

[ToHsATHS: TIepeceKarolrecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO

MHOrorpaHHHUKH, U300payKEHHE TPOCTEUTITHX
NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLTIX
00BEKTOB

MHororpaHHuKH, H300paskeHne IPOCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBHUA U3
HHUX




AXCcHOMEI CTCPCOMCTPHUH U IICPBBIC CICACTBHUA U3
HHUX

AKCHOMEI CTCPCOMCTPHUH U IICPBBLIC CICACTBHUA U3
HUX. CriocoOrI 3ajaHKs IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYCHUATIPSIMBIX U
IJIOCKOCTEM

10

N3o0pakeHune ceueHni MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N3o0pakeHuenepecedeHUs 0y YeHHBIXIUIOCKOC
TEM.
PackpammBaHreIOCTPOSHHBIXCCUCHUHPA3HBIMHIL
BETaMU

11

N3o06paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux peopa.
N306paxkenuenepecedeHUsN0Ny4€HHBIXINIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHU N PA3HBIMHULL
BETaMU

12

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAAT uepe3 ux peéopa.
N306paxkennenepecedeHus oIy 4€HHBIXIIIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHUPA3HBIMHULL
BETaMU

13

N3o06paxeHne cedeHunit mupamMmuipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOAAT Uepe3 ux peéopa.
N3o06paskeHuenepecedeHus 0y YeHHbIXIIOCKOC
TEH.
PackpammBaHenocTpOEeHHBIXCEUEHUHPA3HBIMHULL




BE€TaMu

14

15

Merton ciaenoB Uil TOCTPOCHUS CEUCHMI

MeTton ciie10B 1Sl IOCTPOEHUS CEUEHUM.
CBolicTBa nepeceyeHrid MPSIMbIX U IIIOCKOCTEMN

16

17

18

Meton cie0B 1 IOCTPOSHUS CEUEHU M.
CBolicTBa IepeceyeHH MPSIMBIX U IIIOCKOCTEN

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceyeHuii B mupamuie, Kyoe mo Tpém

ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch I1aroB NOCTPOCHUS

19

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
yepTeskell U 3aluch 1aroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha péOpax. Co3maHue BEBIHOCHBIX
yepTexel U 3anuch U1aroB NOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IIPONOPIMOHAIBHBIX OTPE3KaX.
[TonoOuerpeyronbHUKOB

IToBrOopenue mianumerpun: Teopema Menenas.
PacueTsl B ceueHMAX Ha BBIHOCHBIX YEPTEkKaX.
Hcropuspa3BUTUAIUIAHUMETPUU U CTEPEOMETPUH
KonTponbhas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CKpenuBaronyecs npsmsole.




[Ipu3Haku ckpemuBaroIUXCs NPIMBbIX.
[TapannenpHbplenpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJICIIbHONW JAHHOU IPSIMOH,
IIPOXOSIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalle Ha JaHHOM npsimMoi. Jlemma o
[IEPECEYCHUUIIAPAILIEbHBIXIPSMBIXIITIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELUBAIOIIMX CANPAMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOWCTBA MapauIeIbHOIO IPOEKTUPOBAHMSL.
N3ob6paxenuepazHbIXpuryp B
IapaJuIeIbHOMIIPOECKIIUN

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMHU.
YroamexaynpsMbIMA

3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[TonsTHA: MapaJIEeTbHOCTh NPSIMOM U TIJIOCKOCTH
B NpocTpaHcTBe. [Ipu3Hak napainensHOCTH
MPSIMOU U TNIOCKOCTH.
CaoiicTBanapaieIbHOCTUIPSIMOM U MIIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JTI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAJUIEIbHOCTHIO
MPSAMBIX U IJTIOCKOCTEN B TPOCTPAHCTBE

32

HOCTpOCHI/IC CCUCHUS, TPOXOAAIICTO YCPE3




JAHHYIO TIPSIMYIO HA YEPTEXKE U NapaljIeIbHOTO
Jpyrou npsamoi. PacuéroTHomenuii

33

34

35

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaiesenumnesa.
CaolicTBanapauiesenune1a u IpusMbl

[TapannensHble 1ockocTu. [Ipu3naku
NapauIeIbHOCTU JBYX ITIOCKOCTEH

TeopeMa 0 MMapauICIbHOCTU U €IUHCTBECHHOCTHU
IIJIOCKOCTH, HpOXO,Z[HIlICfI qepe3 TOUKY, HE
IMpUHAJICKAITYTO HaHHOﬁ IINIOCKOCTH U
CIICJICTBUS U3 HEE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
HapajyIeIbHOCTH NMPSAMBIX II€pEeCceYeHuUs pU
HepeceyeHt JBYX MapajuleIbHbIX IUIOCKOCTEH
TpeTbeit

37

CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKJIIOUYEHHBIX
MEXIY MapauieIbHBIMU IIOCKOCTSIMH; O
MEePECEUCHUH MPSIMON C IBYMS TapaJljIeIbHBIMU
MJIOCKOCTSIMU

38

39

40

IToBTropenue: Teopema Iugaropa Ha miaockocTu
IToBTOpEHMUE:
TPUTOHOMETPHUAIIPAMOYTOJIBHOTOTPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesaenunena

41

42

Boruncnenue 1iaMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IMapajuleIenuIee

[lepneHIMKYISIPHOCTH NPSAMOI U MIIOCKOCTH.




[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH
Teopema 0 CyneCTBOBAHMH U €IMHCTBEHHOCTH

44 MPSAMOM, MPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYISIPHON K
IJIOCKOCTH

45 I110CKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 [InockocTu U neprneHAUKYISIPHbIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

48 [Tepnienukynsap u HakioHHas. [locTpoenue
NEPIEHIUKYIIIpA U3 TOYKU Ha NPSMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHast)

51 YToaMex 1yCKpeIBaOIUMHUCIIPSIMBIMU

59 [Touck nepneHANKYISIPHBIX MPSMBIX C ITOMOIIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpTOroHanbHOEPOEKTUPOBAHHE
[Toctpoenue ceueHuit kyda, mIpU3MBL,

54 IIPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO

opTor OHaJIBLHOM MMpoOCKINU




[Toctpoenue ceuenuii kyoa, mpU3MBI,

55 IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OpPTOrOHAJIBHOW MPOEKIUH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocty. [InockocTucummerpuii B
MHOTOTpaHHHUKaX

57 [Tpu3HaK neprneHAuKyYIIpHOCTH NPSIMOH U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOUKH JI0 TNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUI OT TOUKH JI0 IJIOCKOCTH
Crioco0Obl OIyCTUTb MEPIEHAUKYIISAPHIL:

60 CUMMETpHUS, CABUT TOYKHU IO MapaijiesIbHON
IPSAMO

61 CnBur no HenapauieaIbHON MPSIMON, U3MEHEHUE
paccTosAHUMI

62 KonTponbHas pabora "B3zaumHoe pacnonoxeHue
MPSIMBIX U TIFIOCKOCTEH B pocTpaHcTBe"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha

63 TUIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TpPEeYrojbHUKE, TEOpEMa KOCHHYCOB

64 IToBTOpEHME: YTON MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOAbI BEIUMCICHUS yTia
MEXy IPSAMBIMUA B MHOTOIpaHHHKaX

66 JByrpannblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB

JBYTPAHHOIO yria




67

[lepnennukynspHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IJIOCKOCTEW MEPIEHIUKYIISPHBIX TPETHEN
IUIOCKOCTH

69

70

[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;
MU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesenumneia

Teopema o AuaroHaau NPSMOYTOJIBLHOTO
napasuieNienuneia u cleCTBUe U3 Heé

71

CrepeomeTpuyuecKkue 1 MPUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpENIMBAOIIUECS MPSMBIE,
napajieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

73

74

75

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSIHUE MEXKITY
CKPELIMBAOIIMMHUCS IPSIMBIMHU B IIPOCTHIX
CUTyaIUAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE
OT NPAMOU 110 INIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,




TEOPEMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

DneMEeHTHI CPEPUIECKO TreOMETPHUH:

77 1 0
reoIe3MuecKue JMHUN Ha 3emIie

78 KoHnTtposbHast pabota "Yribl u paccTossHUA" 1 1

79 CucremaTtu3zanus 3HaHuid "MHOTOTpaHHUK U €T0 1 0
3JIEMEHTHI"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas 1 0
nupamuia

81 [Tpusma. [IpsiMast U HAKJIOHHAS IPU3MBIL. 1 0
[TpaBuibHasgIpU3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1 0
napajuienenunesn, Kyo

83 BrinykneiemHororpannuku. Teopemaditnepa 1 0
Boinykiblie MHOrorpanHuku. Teopema Ditnepa.

84 [TpaBrIIBHBIE U NTOJIYTIPABUIIbHBIE 1 0
MHOTOTPaHHUKHU

85 KonTponsHaspabora "MHororpanHuku" 1 1

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1 0
POCTPaHCTBE

87 CyMMaBeKTOpOB 1 0

88 Pa3HocTEBEKTOPOB 1 0

89 [TpaBmtonaparenenuiea 1 0

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1 0

01 Paznoxxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, 1 0
HE JISKAIIUX B OAHOM MIOCKOCTH

92 CKaJIIpHOCTIPOU3BEICHHE 1 0




93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1 0
POCTPAHCTBE

94 [Ipocreiimmesanaun ¢ BEKTOpaMu 1 0
95 [Ipocreiimue3agaun ¢ BEKTOpaMu 1 0
96 [IpocTeiimmesanaun ¢ BEKTOpaMu 1 0
97 [Ipocreiimue3agaun ¢ BEKTOpaMu 1 0
98 O06o001IeHne U cucTeMaTU3aUsI3HaHUN 1 0
99 O00011IeHNE U CUCTEMATHU3AUI3HAHUI 1 0
100 = UroroBaskoHTpoJbHasIpabOTa 1 1
101  HroromaskoHTpoJIbHasIpabOTa 1 1
102  OO6oO6mieHne U cucTeMaTu3alsI3HAHUN 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

Ne KonuyecrBouacos
JIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPECY
n/ Temaypoka Bcer | KonTpoubHbIepadoT peBI
n 0 bl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1 0
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1 0
MIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1 0
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1 0
IPOXOJIIeH yepe3 JBe TOUKu"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1 0
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 0
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoenpounsBeneHmne 1 0
8 JIuHeliHbICHEPABEHCTBA, 1 0
JMHENHOENPOrpaMMHUPOBaHNE
9 JInHeliHbIeHEpaBEHCTBA, 1 0
JIMHENHOENPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 0
MEXy NPSMBIMH B MHOTOI'paHHUKAX
11 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1 0
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1 0
IUIOCKOCTH B KOOpJIMHATaX




Haxosxnenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KonTponbnaspabora
"AHanuTuyeckasreomerpus"

16 CeueHUsIMHOTOTPAaHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKHU

17 CeueHUsIMHOTOTPaHHUKOB: METOJICIIEIOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajuleJbHbIe CEUEHUS

20 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
pacu€T OTHOLIECHUI

91 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXIY CKPEIMBAIOIIMMUCS MPSIMBIMHU
[TepnienquKysIpHBIC IPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhl IEPIIEHIUKYISIPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOIPAaHHUKOB

23 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHuE: MO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o 00us

[ToBTOpEHME: TUIONTAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpudecKue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIHEHOTO
napasuiesenumnena

OO6BEMIPAMOUTIPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO

38 onpeeIEHHOTO UHTETpaJa.
O0BEMHAKIIOHHOUTIPU3MBI
Boruncienue 00EMOB TEJ ¢ IIOMOIIBIO

39 onpeeIEHHOTO UHTETpaJa.
O0BEMIIUPaMUIBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten'", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSTHUS 70 TIOCKOCTH

47 KonTponpHaspabora
"O6pEMMHOTrOrpaHHuKa"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroIne UIHHIPUIECKON




MMOBEPXHOCTHU

49

50

Humuaap. [psmoit KpyroBou HUIMHIP.
[Imomane MOBEpXHOCTH LUAIIMHIAPA

Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTh. Konyc

51

Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

52

53

Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYCa

54

55

56

57

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MIOBEPXHOCTU KOHYCa

CrepeomeTpuuecKkue 3a1auu Ha
JI0KA3aTeJIbCTBO U BBIYMCIICHUE,
MMOCTPOEHUEM CEUCHUH LUIIMH]IPA, KOHYCa

CTepeOMeTpI/I‘leCKI/Ie 3aaa4u Ha
JA0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MMOCTPOCHUCM CEe4YCHUI HUINHApPA, KOHYyCa

IIpuknagueie 3a1a4n, CBI3aHHBIE C
LWJIMHAPOM

58

59

IIpuknagHelie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

Cdepa u map

60

[Tepeceuenmue cdepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanwne mapa u cdepsl maockocTsio. Bua u
u3o0pakeHuenapa

61

I[Tepeceuenue cdepsl U mIapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHuenapa

Ypasuaenue chepsl. [Lnomans cheps u eé

62 .
yacten

63 Cummetpusichepsl 1 mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTEeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apoM, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3ana4n, CBsi3aHHBIE CO cPepoit
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06weém munmuHapa. Teopema 06 00bEME

NPSAMOTrO TUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpEMKOHyCa

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYCa

CrepeomeTpUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHMEM 00BbEMOB LIMIIMHJIPA, KOHYCA

76

[Ipuknanseie 3aaaun o Teme "OO0bEMBI 1
IJI0IIaAu OBEepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMAapOBOI0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM L1apa U
TJIOMIABI0 CEpHI.

COOTHOIICHUSIMEK TYTIIONIAITMHTIOBEPXHOC
Tel 1 00bEMAMUIIOTOOHBIXTEN

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIUHCIIEHHEM 00BEMOB TEI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
JBuxenust npoctpancTBa. OToOpaskeHusI.
JIBuKeHMs 1 paBEHCTBO (UTyp.
OO01murecBoiicTBaIBIKEHU T




82

Buapl n1BukeHMit: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKabHas
CHUMMETpHUS, TIOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanust mogo6us. [Ipsmast u cdhepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha MPUMEHEHHE
JIBYDKECHUS

KoHntposbhas padota "BekTopsl B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cucremarusanus 3Hanuii: "llapamieabHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10-11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

88

89

90

Ob6o6uaroee noropeHue 11 noHsATU 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse”

Ob6o6uaroree noropenue 11 noHsATU U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHi 1

MeTOI0B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"
O6o6matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpun 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HToroBasikoHTposIbHasApaboTa

94

95

96

NroroBasikoHTponbHasgpadboTa
[ToBTOpEHME, 0000IICHUE 1
cHUCTeMaTH3alis 3HaHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Ucropust pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEpPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1

HHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTrpust 10-11 kmaccel: yueb. a1 001eo0pa3oBat. yUpekaeHui: 6a30BbIN

u ipodui. ypoBHu/JI.C. AtanacsiH u ap. - 18-e uza. -M. [Ipocsemenue, 2009

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



