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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEUNBAET BO3MOKHOCTh U3yUEHUS JUCLIUILINH
€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 IPU PELIEHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOojaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW W JEHCTBHI,
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 NPEACTABICHUS O TEOMETPUU KaK YaCTH 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 OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHS JOKa3bIlBaTh TEOPEMbl M HaXOIAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH AKCMOMAaTHYECKOTO MOCTPOCHHMS
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 3a]1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

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

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS pacro3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIHTATOB.

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 TpeboBaHUE «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 JIMHUSAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOTIPOCAM O0yYarOIIUecs
oOpamaquch HEOJHOKpPAaTHO. JTO  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 00YYaIOIUXCsl, PaCIIUPAs U YrTyOsis
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 rpeameTa «MareMaTukay,

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

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, IIOCKOCTH,
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. [lapamiebHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENIbHOTO MPOEKTUpOBaHUs. IM300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajjiesenunen,
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. OpToroHaibHOE 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 NEPHEHIUKYISpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHUHYCOB 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.
Kparuaiimme mnyTh Ha TIOBEpXHOCTM MHOIOTpaHHUKA. Teopemaldinepa.
[IpoctpancTBennasteopemal ludaropa. [Iupamua: N-yroJjbHasgnupamuaa,
npaBwibHas W yceu€HHasnupamuael. CBoiicTBa pébep M OOKOBBIX T'paHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBWIbHAs TPEYroibHas NUpamMuAa M I[PABHIbHBIN
TeTpadap, KyO. IlpencraBienne o NpaBUIBHBIXMHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
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. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE 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.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. 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
KOOpJIMHAaTaMH 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. BzanMHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O0BEM. OCHOBHBIECBOMCTBAOOBEMOBTET. Teopema 00 00BEME
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. [loHsSTHE MHOTOrpaHHHKA,



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 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 BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OtoOpaxeHus. J[BXKEHHS W paBEHCTBODUTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT IPSMOIL.
[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) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeIyp TpakJaHCKOro oOiecTBa (BbIOOPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
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 3710pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (30pOBOCMUTAHUE, COATTAHCUPOBAHHBIMPEKUMBAHATUN U
OTHbIXa, peryispHasipu3n4ecKasaKTUBHOCTb ),
(bu3nYECKOeCOBEPIICHCTBOBAHUEIPU3AHITUSXCITIOPTUBHO-
03JI0POBUTEIILHOUAEATEILHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATH COOCTBEHHBIE >KM3HEHHBIE IJIaHBbI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karollel cpenpbl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeOBEUECKOM JIesATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHUH, YCTaHAaBIMBATh CYLIECTBEHHbIN MPU3HAK KJIacCU(pUKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTo 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IMPOLIECCA, A TAaKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNoOBBIX GopMax paboThl (0OCyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a/ady;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTY:
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  BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE TIE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJIBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e U3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HMH(POPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PpEelIeHHs MaTeMaTH4eckdu  chopMyIrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

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

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CcepuuecKkoil 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 PaCIOjoKeHue c(hephl U MIIOCKOCTH;
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 KOMOMHAIMSMHU TEJ
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;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

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, BBIYMCIIEHHE PACCTOSSHUKM 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 HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyICIbHOM ~ [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/lay, 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 AJIEKTPOHHO-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
MaTeMaTH4ecKu  CPOpMYIMpPOBaHHOW  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 BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
BBenenue B ctepeoMeTpuio 23 1
B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
HapaJIJIeJII)j{OCTB MPSIMBIX U 8 1
IUTOCKOCTEH B IMIPOCTPAHCTBE
HepneHz(mfynﬂpHocn. HPSIMBIX o5 1
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
[ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 9 0
I[MTPOI'PAMME




11 KIIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoka

KoanuecTtBouacoB

Bce
ro

KoHTpoJbHbIep
a0oThI

IIpakTu4eckuep
adoThI

DJIeKTPOHHBbIeNU(POBBICOOPA3OBATE]
bHbIEpecypcChl

OcHOBHBIE IIpaBUIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPHH: TOUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'IBHI)IX pr[MI)IX
(OTpe3KoB), cepeMHBI OTpe3Ka
[TonsTHS: IepeceKaronIuecs MI0CKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CIICACTBHUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaUCHUSATIPSIMBIX U MJIOCKOCTEH

N300pakeHue ceueHuil nupamupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEopa.
N300pakeHuenepecedeHusAn0ayYeHHbIXIT
JIOCKOCTEH.
PackpammBaHuEnOCTPOEHHBIXCEUEHUMPA
3HBIMUIIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U IIPU3MBI, KOTOPBIE MIPOXOJAT Yepe3 X
pEdpa.
N3o06paxkenuenepecedeHUsINOIyYeHHBIXIT
JIOCKOCTEMN.
PackpammBaHuEnoCTpOECHHBIXCEUEHHMPA
3HBIMUI[BETAMU

12

N300paxeHune cedeHuit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
péopa.
N3o0pakeHnenepeceueHUSITONYICHHBIXIT
JIOCKOCTEM.
PackpammBanrenocTpoeHHbIXCEUeHUpa
3HBIMHUIIBETAMH

13

N3o0pakeHne ceueHnid MupaMu/Ibl, Kyoa




14

Y TIPU3MBbI, KOTOPBIE MPOXOISAT Yepe3 X
pEdpa.
N3o0pakeHnenepecedeHUSIIONyICHHBIXIT
JIOCKOCTEH.
PackpamBaHuenocTpoeHHbIX CEUeHUpa
3HBIMHIIBETAMU

Merto ciie10B I TOCTPOCHUS CEUSHUN

15

16

17

18

19

Mertoa cienoB Uit HOCTPOCHUS CEUCHUIA.
CBolicTBa niepece4eHnil psIMbIX U
IUIOCKOCTEH

Merton ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa niepeceueHuil MPsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIUCh L1aroB
IIOCTPOEHUS

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

[TocTpoenue ceueHuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIlHUCh LI1aroB
IIOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[TonobuerpeyroabHUKOB

22

[ToBTOpEeHUEIIIAHUMETPUM:
TeopemaMenenas. Pacuersl B
CCUYEHHUAXHABBIHOCHBIXUEPTEKAX.
HcTopuspa3sBUTUAIUIAHUMETPUH U
CTEpEeOMETpUN

23

24

25

KonTponsHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxenue npsiMbIx B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haku ckpeluBarommxcs
npsimbix. [lapannenbHblenpsMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH NPSIMOI NapaljieIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalleil Ha
JlaHHOM npsimMoi. Jlemma o
MNEPECCUCHUUITAPAJIICITIbHBIXITPAMBIXIIIIOC
KOCTBIO

26

27

[TapamensHOCTB Tpex NpsMbIX. Teopema
0 TPEX mapaJIeNbHBIX NPAMBIX. Teopema
0 CKPEIIHUBAIOLIIUXCAPSAMBIX

[TapannensHoOe MPOSKTHPOBAHHE.
OcCHOBHBIE CBOICTBA MapaJUICILHOTO
MPOEKTUPOBAHHUS.
N3o0pakenunepasHbixpuryp B




NapaJuIeIbHOMIIPOEKIIUU

28

29

30

31

32

33

[enTpanibHast MpoeKIMs. YTOJI ¢
COHAIIPaBJIICHHBIMU CTOPOHAMH.
YroiMeX1ynpsaMbIMHA

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
pAacIoIoKEHUEM IPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaiaenbHOCTh NPSIMOI U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CaoiicTBanapaieIbHOCTUIPSIMON U
IJIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aga4 Ha BBIYHMCICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
MapayiCJIbHOCTBIO IMIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBEC

ITocTpoeHue ceyeHus, IPOXOASILEro
yepes JaHHYIO MPSIMYIO Ha YepTexe U
NapajjIeJIbHOTO APYTroH IPsIMOA.
PacuérorHomenui

[TapannensHas npoeKkuus, IPUMEHEHHE
JUIS IOCTPOCHUS CEUEeHUH KyOa 1
napajuiesaenumnesa.
CaolicTBanapauieNenuneia u Ipu3Msl

34

[TapannensHble iockocty. [IpusHaku
NapajyIeIbHOCTH JIBYX IUIOCKOCTEH.
TeopeMa 0 mapayIeNbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,




MPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJICIKAILYIO TAHHOM TJIOCKOCTH U
CIIEICTBUS U3 HEE.

35

CBolicTBa napasuleabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHUS
IIPU [IEPECEUEHUH JIBYX MTapaljIesIbHbIX
MIJIOCKOCTEH TpeThei

36

CaolicTBa napamieabHbIX MIIOCKOCTEH:
00 oTpe3kax napauleIbHbIX IPSIMBbIX,
3aKJIFOYCHHBIX MEXY I1apaJlIeIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOM ©
JBYMs apajljIeNIbHbIMU TIOCKOCTSIMU

37

38

KonTponpHas padoTa "mapauienbHOCTh
MPSIMBIX U TIFIOCKOCTEH B pocTpaHcTBe"
[ToBTOpenue: Teopema Iludaropa na
TIOCKOCTH

39

IToBTOpEHwueE:
TPUTOHOMETPHUAIPAMOYTOJIBHOTOTPEYTOJI
BHUKA

40

41

42

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaienenunena

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenuneia

Brruncnenue yMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIe e

43

[lepneHqUKyYISIPHOCTD MIPAMOMN U
mockoctu. [Ipusnak
NEPIECHIUKYIIPHOCTH IPSIMON U




IIJIOCKOCTH

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
m1ockocty. [Ipusnak
NEePHEHANKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSMOM, TPOXOSIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K IJIOCKOCTH

IInockoctu u NEpUNCHAUKYJISIPHBIC UM
MMpsAMbIC B MHOI'OT'paHHHUKAX

47

[I;mockocTH U NepneHIUKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

48

49

50

[eprienAuKyIAp 1 HAKITOHHAS.
[TocTpoeHne nepreHANKYIsApa U3 TOUKH
Ha MPSMYIO

[lepnieHUKYNIAp U HAKIOHHASL.
[TocTpoeHue nepneHIuKyIsIpa U3 TOUKU
Ha MPSMYIO

Teopema o TpEX mepreHANKYIsIpax
(mpsimast u oOpaTHast)

51

TeopeMa o0 TpEX nepHeHANKYIApax
(mpsimast U oOpatHas)

52

53

yFOHMe)KI[y'CI(pCH_II/IBaIOIJ_[I/IMI/ICSIHpHMBIM
u

KonTtponsHas pabora o Teme
"TlepnieHAUKYISPHOCTD MPSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBe."




54

[Touck neprneHIuKyaspHBIX MPSMBIX C
MTOMOIIBIO TIEPIICHINKYJISIPHBIX
IUIOCKOCTEH.
OpTOroHaIBbHOCTIPOSKTUPOBAHUE

55

[Toctpoenue ceuenuii kyoa, mpU3Mbl,
IIPaBUJILHOM IMPAMUIBI C TIOMOIIBIO
OPTOTOHAIBHOW TPOEKIUH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Imockoctucummerpuii B
MHOTOTpaHHHUKaX

57

58

[Tpu3sHak NeprneHuKyIIpHOCTU IPIMON
Y IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 10 MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU JO IIIOCKOCTH

60

61

CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:
CUMMETpHUS, CABUT TOYKH I10
HapaJIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbhas pabota "B3aumnoe
pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA




KOCHUHYCOB

64

65

66

[ToBTOpEHME: yron Mexay
CKPELIMBAIOIIMMUCS MPSMBIMU B
IIPOCTPAHCTBE

['eomeTpryeckue METOAbl BEIUMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOI'O yIjia

67

IlepnenquKyasspHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

68

69

70

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEN; TeOpeMa O MPSMOM
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH IITIOCKOCTH
[TpstMmoyToNbHBIN Napanenenumnen; Kyo;
M3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiesenumneaa

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
napaejenuiica u CJICaACTBUC U3 Hee

71

CrepeoMeTpruYeCKHE U TPUKIIATHBIE
3a/1auu, CBA3aHHBIE CO B3aMMHBIM
PacoIOKEHUEM MPSAMBIX U MIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
HpS[MI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaHJIAPTHBIX MHOTOTPaHHHUKAX

73

[Tapa mapayenpHbIX IIJIOCKOCTEN Ha




CKPCIIUBAIOIHNXCA NPAMBIX, PACCTOAHUC
MECXKAY CKPEIUBAOIIMUMHACA ITIPSAMBIMHA B
MMPOCTBIX CUTYyalIUusAX

Paccrostaue oT TOUukH J0 IIIIOCKOCTH,

4 paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C
MOMOUIbIO NEPIIEHANKYIISIPHON
IIJIOCKOCTH
TpéxrpaHHsblil yroi, HEPaBEHCTBA AJIs

76 TpPEXI'PaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 OeMeHThI chepuuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emile

78 KonTposnbnas padota "Yrisl u
paccrosiHus"

79 Cucremaruzanus 3HaHUN
"MHOTrorpaHHMK 1 €ro 3J1eMeHTHI"

80 IInpamua. Bunsmupamun.
[IpaBunbHasmupamuaa

81 ITpusma. [IpsiMast 1 HaKJIOHHASTPU3MBI.
IIpaBunpHasAnprsma

82 [IpssmMoit napannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo

83 BrInyK/IbIEMHOTOTpaHHUKH.
Teopemaldiinepa

84 BBITTyKIIBIEMHOTOTpAHHUKH.




Teopemadiinepa. [IpaBusbHbIe U
MOJTYTIPaBUIILHBIEMHOT OT PAHHUKH

85 KontponpsHaspabora "MHuororpannuku" 1

86 [ToHsiTHE BEeKTOpPA Ha IJIOCKOCTH H B 1
POCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3nocTeBEKTOPOB 1

89 [IpaBunonapamienenunena 1

90 YMHOXEHUEBEKTOPAHAYUCIIO 1
Pasnoxxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 1
TUIOCKOCTH

92 CKaJIIpHOCTIPOU3BEICHHE 1

03 Berunciienue yria Mexay BEKTOpaMu B 1
IPOCTPaHCTBE

94 [Ipocreiimmesanaun ¢ BEKTOpaMu

95 [Tpocreimmesanaun ¢ BEKTOpaMu

96 [Ipocreiimmesanaun ¢ BEKTOpaMu

97 KonTpomnpHas pabota mo Teme 1
"Bekrops!"

98 O06o0011eHre U CUCTeMaTH3alUsI3HAHHUHA

99 O0001IEHNE U cCUCTEMATHU3AIMI3HAHUI

10

0 HroropaskoHTposbHaspaboTa 1

10

1 HroroBaskoHTpoapHasIpaboTa 1

10 O0001eHne 1 cUcTEMaTU3aAlUI3HAH NI 1




2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Ne KosmuecTBouacos
DJIeKTPOHHBbIeHU(POBHICOOPa3oBaTE/Ib
Temaypoka Bcee KonTpoabsubiepa IIpakTuyeckuep
n/ HbIepecypcChl
o ro 00ThbI a00ThI
[ToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npocTtpascTae”
5 [ToBTOpenue Temsl "CkansgspHoe 1
MPOMU3BEJECHNE BEKTOPOB"
[ToBTOpenue temsl "Boruncinenue
3 yIi1a MEXy BEKTOpaMH B 1
npocTtpaHcTae”
[ToBTOpenue Tems! "YpaBHeHHE
4 NpSIMOM, IPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoenpounsseneHue 1
8 JIuHelHbICHEPABEHCTBA, 1
JUHENHOENPOrpaMMHUPOBAHIE
9 JInHeliHbIEHEpaBEHCTBA, 1
JIMHENHOENPOrpaMMHUPOBAHUE
10 AHaJIMTUYECKHE METOIbI pacuyéTa 1

yria MeXIy MpsIMbIMU B




MHOTI'OIrpaHHHUKax

AHanuTHyeckue METOAbI pacqéTa

11 yrila MeXAy INIOCKOCTSIMH B
MHOTOTpaHHHUKaX

12 ®dopmyna pacCTOSIHUS OT TOUKH J10
IUIOCKOCTH B KOOPJAWHATaX

13 HaxoxneHnne paccTostHui OT TOUKH
10 TIJIOCKOCTH B KyOe
HaxoxneHnne paccTostHui OT TOUKH

14 JI0 TJIOCKOCTH B MPABUIIbHOM
nupamuie

15 KonTponbnaspabora
"AHanuTuyeckasreomerpus"

16 CeueHUsIMHOTOTPAaHHUKOB:
CTaHJapTHBIEMHOT OTPaHHHUKH

17 CeueHUsIMHOTOTPAHHUKOB:
METO/ICIIE/IOB
CeueHnss MHOTOTPAaHHUKOB:

18 CTaHJapTHbIE MIJIOCKOCTH,
nepecedeHust MPSMBIX U IIIOCKOCTEN

19 [TapannenbHble IpsiMble U
IUIOCKOCTH: MapajlyIebHbIE CEUECHUS

20 [TapannenbHble psMbIE U
TJIOCKOCTH: pacy€T OTHOLIECHHI
[TapannenbHble IpsiMble U

21 IUIOCKOCTH: YIJIbI MEXKIY
CKPEIINBAIOIIUMUCS PSIMBIMU

22 [lepnenuKynsipHbIE IPSIMBIE U




IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[IepnieHauKyIsIpHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHANKYIIApax

24

25

26

[IepnieHauKyIspHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHMKAX

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust
[ToBTOpEeHwMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI IJIs
riomiaien, cooopakxeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI IJIs
riomiaiel, cooopakeHus moaoous

28

IInomanu ceuenuit
MHOTOTPaHHUKOB: TUTOIIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

29

IImomaan ceuenunit
MHOTOTPaHHUKOB: TUTOIIIATH
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 101001t

30

KonTtponsHas padora "[loBTopenue:




MHOTOIPAHHUKHU, CEYCHUS
MHOTOTPaHHUKOB"

31

32

O0BéMm Tema. O0beM
PSIMOYTOJIBHOTO Mapajuiesienuneia

3amaun 00 yaBOCHHH Kyda, O
KBaJpaTrype Kyba; O TPUCEKIIMH yTjia

33

CrepeomeTrpudeckue 3a1a4m,
CBsI3aHHBIC C 00BEMOM
NPSIMOYTOJIBHOTO TMapasuiesienuneia

34

[IpuknanHbie 3a1a4M, CBSI3aHHBIC C
BBIUHMCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaslIeyIeITHITe 1A

35

36

OO0BEMITPAMONTTPU3MBI

CrepeomeTpuyecKkue 3a1aum,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
IIPSAMOM TIPU3MBI

37

38

39

40

[puxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Brrunciienne 006EMOB TEI C
TIOMOIIIBIO OTIPEIEIIEHHOTO
WHTETpaIa.
O0BEMHAKIIOHHOUTTPU3MBI

Brruncnenue 06EMOB TeI €
MIOMOUIBIO ONIPEAETEHHOTO
uHTerpana. OopEMIUpaMu bl
dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
O0IIUM YTIIOM




41

®opmyna 00bEMa MUPaAMHIBL.
OTtHo1IeHNE 00BEMOB MTUPAMUJL C
00IIUM yTIIOM

42

CrepeomeTpuueckue 3a1a4u,
CBA3aHHBIE ¢ 00BbEMaMU HAKIIOHHON
MIPU3MBI

43

44

CrepeoMeTpryeCcKUe 3a1a4u,
CBSI3aHHBIE C 00BEMaMU TUPAMUIBI

HpI/IKJ'IaI[HBIe 3aJa4diu I10 TEMC

"OOBEMBI TN, CBSI3aHHBIE C
00bEMOM HAKJIOHHOH TIPU3MBbI

45

[IpukitagHble 3ana4m 10 TeEMe
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM TTHPaMHUIBI

46

47

48

[Ipumenenne 06bEMOB. Brruncienue
PacCTOSHUSA 10 INIOCKOCTH

Konrtponbnaspabora
"O6BEMMHOrOrpaHHuKa"
Hunmuaapudeckast HOBEPXHOCTB,
o0pa3yromye UINHAPHYECKON
MOBEPXHOCTHU

49

Humuaap.
[TpsAMONKPYTOBONIIUIUHAP.
[1momaiboBEpXHOCTULIMIIMHIPA

50

KoHnueckas moBepXHOCTS,
00pa3yrorre KOHHIeCKOM
nosepxHoctu. Konyc

o1

CeuecHue KOHYCa IIJIOCKOCThbIO,




MapajuiebHOM IJIOCKOCTH
OCHOBaHUS

52

53

Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTH KOHYCa

54

[Tnomans 60KOBO MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

55

CrepeomeTpuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYycCa

56

57

58

CrepeomeTpuUEeCKHE 3a/1a4d HA
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUCHUH LWIIUH]IPA,
KOHYCa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

IIpuxnagHeie 3a1a4n, CBI3aHHBIE C
HWIMHAPOM

59

60

61

Cdepa u map

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u
cepsl TNIOCKOCThIO. By u
n3o00paxeHuemapa
[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u




U300paxeHuemapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl
U e€ yacreu

Cummetpusicdeps! U mapa

64

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

65

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

66

67

68

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BEIYHUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE MO 100U

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalCHus U MHOT'OI'PaHHUKOB

69

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"

70

71

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"

KontponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72
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