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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 WHIUBUAYAIbHBIX CIOCOOHOCTEH, O0O0ydJarommxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JIEHCTBHUI,
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:

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

(GopMUpOBaHUE 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;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHUS JOKa3bIBaTh 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 BO3MOXHOCTH aKCHOMATHYECKOTO 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 CTEPEOMETPUYECKHX 3a7a4 U 3a]1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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 IMPOSBICHUS TEOMETPUUYECKUX TMOHATHH, 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 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 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 JIMHUSM, 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, IPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIINECs
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 YTTyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAOIICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro 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, ImpsMas, 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 IPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJljIEJIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢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, Mapajulelienunen,
MMOCTPOCHUE CEYCHUM.

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

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 U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

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



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroibHAas NUpamMUAa M IPABHIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU MPSIMOW MPU3MBIL,
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, COHAIPABICHHBIE 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.
[ToHsiTHE KOMIUTaHApHBIE BEKTOPHI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IIPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacronoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumnena u ciaeactsus u3 He€. OO0bEM npsMol 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 mnockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[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| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OToOpakeHus. [[BuKeHHsS U paBEHCTBO (Uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

[lporpamma 1O mpenMeTy cOCTaBjieHa C Y4eToM paloueil Imporpammbl
BOCIIMTAHHUS U HAIlEJIEHA Ha IOCTUKEHUE CIEAYIOLIUX PE3YJIbTAaTOB!

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYaIOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIeHAa POCCHIICKOro OOIIEeCTBA, MPEACTABICHINE O MaTeMaTHYECKIX
OCHOBAaX  (PYHKIIMOHUPOBAHUSI  PA3JIUYHBIX  CTPYKTYp, SBJICHHUHA, TPOLEIYP
rpa)K1aHCKoro odmiecTBa (BIOOPHI, OIPOCHl U IPYroe), yMEHHE B3aUMOJCHCTBOBATD
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKUHUSMHU U Ha3HAYECHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH, ILIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHHSIM POCCHMCKUX MAaTEMaTUKOB M POCCUNCKOW MAaTeMaTH4ECKOM IIKOJIBI,
UCIIOJIb30BAaHUE H3THUX JIOCTHKEHUMH B JPYrMX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH pPOCCHICKOTrO Hapoaa, CHOPMUPOBAHHOCTb
HPABCTBEHHOI'O0 CO3HAHHUSA, ITUYECKOTO IOBEACHMS, CBS3AHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JTOCTHXKEHUN HAyKW U JI€ATEIIbHOCTBIO YYEHOTO, OCO3HAHUE JIUYHOIO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIHOYAass JCTETUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHHU, pacCy ACHUN, BOCOPUUMYHUBOCTh K
MaTEMaTUYECKUM ACTEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMAaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO M Oe30macHoro obpasza JKHW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U OTJbIXa,
perynsipHas (u3uyeckas akKkTUBHOCTb), (DU3UYECKOE COBEPILICHCTBOBAHUE TMIPU
3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESATENBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTH K TPY/y, OCO3HAHHUE LIEHHOCTHU TPYAOIIO0MS, HHTEPEC K Pa3InYHbIM
chepam mnpodecCHOHANBHOM JEATENbHOCTH, CBA3aHHBIM C MaTEMaTUKOW M €€
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuied mnpodeccun u



peanu30BBIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTHYECKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM,
FOTOBHOCTh K aKTUBHOMY YYaCTUI0 B PEIICHUU TMPAKTUYECKUX  3ajay
MaTeMaTHYECKOW HaMpaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

cOPMHPOBAHHOCTh  JKOJIOTUYECKOW  KYyJIbTYphbl, TIMOHHUMAaHHUE  BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUAIBHOU
Cpe/Ibl, OCO3HAHKE TII00AIBHOTO XapaKTepa IKOJIOTHUECKUX MpoOIeM, OpUCHTAITUS Ha
MIPUMEHEHUE MaTEMAaTUUCCKUX 3HAHUM IS PEIICHHS 3a7ad B 00JIaCTH OKpYKaroIen
Cpelbl, IJIAHHUPOBAHME TIOCTYNKOB M OIEHKH WX BO3MOXKHBIX ITOCIEACTBUM IS
OKPYKarOUIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIICCTBEHHOM MPAKTHUKH, TOHUMAHUE MaTEMaTHYECKOM
HayKH Kak c(epbl 4eJIIOBEUECKOMN JESATEIbHOCTH, ATAMOB €€ Pa3BUTUSI U 3HAUUMOCTH
JUIS. pa3BUTHS 1IMBUJIM3AIMU, OBJIAJICHUE S3bIKOM MAaT€MAaTHKU U MaTEeMaTHUYeCKOMN
KYJbTYpOU KaKk CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH TPOCKTHYIO U
HCCJICIOBATENbCKYIO ACATEIBHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJISAITH M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXKIY MOHATUSAMH, (OPMYIUPOBATH ONpPEAEECHUS
HNOHSTUN, YCTaHABIUBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(UKALUU, OCHOBAHUS AJIs
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCIIPUHUMAT, dopMmynupoBaTh M TpeoOpa3oBbIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U ITPOTHUBOPEYMS B
(dakTax, NaHHBIX, HAOJMIOJEHUSX M YTBEPXKICHUSX, MpeAsiaratb KPUTEPUH st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOJIBI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKHUX YTBEPKICHUU
(mpsiMBIE ¥ OT MPOTUBHOIO), BBICTPAWBATH APTyYMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHus y4yeOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PEIICHHUs, BHIOMpPATh Hanbojee MOIXOIAMMNNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATENbCKAA WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEUHE, npooiemy,
yCTaHaBJIMBATh HCKOMOE U JIaHHOE, (POPMUPOBATH FMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
HO3ULNI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, SIBIEHUS, NpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOpMyIHpoBaTh OOOOIIEHHS M BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  UCCIEJOBAaHMS,  OLEHMBAThb  JIOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IMIpPOLlECCa, a TAaKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATh N€PUIUTH MHPOPMALMH, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(DOPMALMIO M3 HWCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3INYHBIX BUAOB U (OpM
IIPE/ICTABIICHNUS;

CTPYKTYPUPOBAaTh HMH(POPMALIMIO, TPEACTABIATh €€ B pPa3Iu4HbIX (OpMaXx,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMaluu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEeIsIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIACBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHWS IO XOAy pEIIeHUus 3aJayH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJie OOCYXXIEHHMsS 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMBlI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HAlLIEJICHHbIEC HA MIOUCK PEIICHHUS,
CONIOCTABJIATh CBOM CYXKACHUA C CYXKICHUSMH JPYIMX YYaCTHUKOB JHMAJOra,
OoOHapyXKuMBaThb pa3jiM4yle U CXOJCTBO TMO3WIMI, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YyJbTAaThl PELICHUS 3aJayd, JKCIIEPUMEHTA, HUCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPAaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBHSA



Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHHs 3a7a4y¥, BIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIIAJICTh HABBIKAMU TI03HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUU W MBICTUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIECCAa U PEe3yJIbTaTa PEIICHUS MAaTEMaTUYECKOU
3a/1a4y;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPU PEIICHUU 3aJ1ayu,
BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, JTAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIM U YCIOBUSM, OOBSCHATH MPUUYUHBI
JOCTDKEHUSI WIIM HEJIOCTYDKCHHS! PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OUIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBHUIAYaJTIbHOU
paboThI MpU pelIeHUHN Y4eOHBIX 3a7a4, TPUHUMATh 1€ COBMECTHOM JIEITEIbHOCTH,
IUIAaHUPOBATh OPTaHU3AIMI0O COBMECTHOM palbOThI, pachpenesiTh BHUIbI padoT,
JIOTOBapUBaThCs, OOCYX JaTh MPOLECC W pe3ylbTarT padoThl, 0000I1aTh MHEHHS
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboThl (0OCYXKIeHUs, OOMEH MHEHH,
«MO3TOBBIE TITYPMbI» U MHBIE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIEHAMH KOMAaHJIbl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
oOmuii  MPOAYKT MO  KpuUTepusMm,  CHOPMYJIHUPOBAHHBIM  YYACTHUKAMHU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca o0yyaromuics HayquTCs:
e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHATHSIMH CTEPEOMETPUU MPHU
peleHnt 3a7a4 ¥ MpOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;
e  TIPUMEHSTh aKCUOMbBI CTEPEOMETPUU U CJEACTBUS U3 HUX MPU PEUICHUU
reOMETPUYECKHX 3a/1ay;
e  KJaccUUIIMPOBATh B3aMMHOE PACIIOJIOKECHHUE MPSMBIX B TIPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
e CBOOOJHO ONEpPUPOBATH TOHSATUSMH, CBS3aHHBIMU C yrJaMH B
MPOCTPAHCTBE: MEXKAY TMPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON U
IJIOCKOCTBIO;
e  CcBOOOIHO OMEPHPOBATH MOHATUSIMHU, CBSI3AHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MpHU3MA,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KiaccupuIUpPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBaHMS IS
KJIaCCU(pUKaALUY;

e CBOOOJHO OINEPUPOBATH MOHATUSIMHU, CBA3aHHBIMU C CEYECHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e  BBHINOJHATH  MapajUIeIbHOE,  IEHTPAJIbHOE UM  OPTOTOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTh, BBIMOJIHATH U300pakeHus: (GUryp Ha
MJIOCKOCTH;

e  CTPOWUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMHU, BBITIOJHSIThH
(BBIHOCHBIE) TJIOCKHE YEePTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;
e  BBIUMCIATH IUIOIIAAM TOBEPXHOCTEM MHOIOIpaHHUKOB (MpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;
e cBOOOAHO OINEPUPOBATH MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE,
LEHTpP, OChb U IUIOCKOCTh CUMMETPHUH, LEHTP, OCh U IUIOCKOCTh CUMMETPUU
duryps;
e  CBOOOJHO OINEpPUPOBATh MOHATHSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM HU
KOOpJIMHATaM B IIPOCTPAHCTBE;
e  BBINOJHATH ACHCTBUS HAJl BEKTOPaMHU;
e pemaTh 3aJayd Ha JI0Ka3aTeJbCTBO MaTEeMaTHYECKUX OTHOLIEHUH U
HAXOXKJECHUE T€OMETPUUYECKUX BEJIUYMH, IIPUMEHSSI U3BECTHBIE METOABI IIPU
pelIeHUM MaTEeMaTUYECKUX 3aad IOBBIIIEHHOTO M BBICOKOIO YPOBHSA
CJIOKHOCTH;
e TMPUMEHATH NPOCTEHIINE NPOrpPaAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;
e  U3BJEKaTh, NMpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(GOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;
e TMPUMEHATH TOJYYECHHbIE 3HAHMS Ha TPAKTUKE: CpPAaBHUBATh U
aHANIM3UPOBaTh pEajbHbIE CHUTYallUH, MPUMEHSATH W3YUYEHHBIE TOHATHS B
IpOLECCe TIOUCKA PEIIeHHUsI MaTeMAaTUYeCKu C(HOPMYJIMPOBAHHON MTPOOIIEMBI,
MOJEJINPOBATh pEalbHbIE CUTYallMH Ha S3bIKE TIE€OMETPUHU, HCCIENOBATh
MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'E€OMETPUUECKUX TMOHSATUH U
TEOpeM, arrapaTta ajreOpbl, pelaTh MPaKTUYECKUE 3a/]ayd, CBSA3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUUECKUX BEIUYHH;
e  UMETh NpEJCTaBICHUs 00 OCHOBHBIX A3Tamax pPa3BUTHs F€OMETPUH Kak
COCTaBHOM 4acTu (HyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:



e CBOOOIHO OMEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C ITWJIHHIPUYICCKOM,
KOHMYECKOH U c(epudeckol MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI
MOJTY4YEHUS;

e ONEPUPOBATh IMOHATHUSIMHU, CBSI3AHHBIMM C TEJIaMH  BpalICHUSA:
HUWIMHAPOM, KOHYCOM, chepoid U apoM;

e pacro3HaBaTh Teja BpamieHus (IWIUHApP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e  KJaccUUIUPOBATH B3AUMHOE PACIIOJIOKEHUE CPEphl U TUIOCKOCTH;

e  BBIYUCJATH BEJIWYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpAICHUS,
O00BEMBI M TUIONIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

e  CBOOOJHO ONEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C KOMOWHAIIUSIMU TEJ
BpalleHUs] U MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOIPAHHUK WU TEJO
BpAaIllCHHUS;

e  BBIYUCJIATH COOTHOIICHUS MEXKIY IUIOIIAAIMH TIOBEPXHOCTEH W
00BEMaMH TTOJIOOHBIX TEJT;

e u300paxaTh H3y4aemble (UTYpBI, BBINOIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e  WU3BJICKATh, HMHTEPIPETUPOBATH U MPeoOpa30BBIBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TIEOMETpUUYECKUX (Urypax, TMPEACTaBICHHYI0 Ha
yepTekKax U pUCyHKax;

e  CcBOOOIHO ONEPHUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

e  BBINIOJIHATH ONEpAIMU HaJl BEKTOPaMHU;

e  3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

e pelmaTrb TEeOMETPUYECKHE 3aJa4d Ha BBIYUCICHUE YIJIOB MEXKIY
OpSIMBIMA U TJIOCKOCTSIMHM, BBIYHMCICHUE pPACCTOSIHUHM OT TOYKH [0
MJIOCKOCTH, B 11€JI0M, HAa TPUMEHEHHUE BEKTOPHO-KOOPJIMHATHOTO METOa MPU
pelIeHUN;

e CBOOOJHO OMNEPUPOBATH MOHATHSIMHU, CBS3AHHBIMU C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

e  BBINOJHATH M300paKEHHWS MHOTOTPAHHUKOB M TEN BpAICHUS MPHU
MApajuIEIbHOM  MEPEHOCE,  LEHTPAIBHOW  CHUMMETPHUH,  3EPKaAJIbHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;

e  CTPOWUTH CEYEHHUS MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUYCHUS IUIUHIpA
(mapaJuienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (IMapasuiesibHbIe
OCHOBAHHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;



e  HCHOJIb30BaTh METOAbI IMOCTPOCHHUS CEUYEHUW: METOJ CIIEA0B, METO]
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIOCKOCTH;
e  JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS,
e TMPUMEHSITH FreoMeTpuyecKkre (HaKThl AJIA PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIAralIuX HECKOJIbKO IIaroB pEIICHUs, €CIA YCIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;
e pelmarh 33JaYd Ha J0KAa3aTEIbCTBO MATEMATUYECKUX OTHOLICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;
e  IPUMEHSTH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;
e IMPUMEHATh TNOJYYCHHBIE 3HAHUS HA MPAKTUKE: CpPABHUBATH,
AHAJIM3UPOBATh U OLICHHBATh PEANIbHBIC CUTYAllMW, MPUMEHITh U3YUYCHHbBIC
IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA PEIIECHUS] MAaTEMAaTUYECKU
chOpMYIUPOBAHHONW TPOOIEMBI, MOJEIMPOBATh peajbHbIE CHUTyallMd Ha
A3bIKE T€OMETPHH, HUCCIEA0BATH MOCTPOCHHBIE MOJIEIN C HCHOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA U TEOpeM, ammapara ainreOpbl, peniaTh
MPAKTUYECKHUE 33/1a4M, CBSI3aHHBIE C HAXOXICHUEM T'E€OMETPUYECKHUX
BEJINYMH;
e  HMETh MPEJCTaBICHUS 00 OCHOBHBIX ATamax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

Peaqm3anmsi BOCHUTATEJBLHOIO0 TMNOTEHUHAJNIA HAa YPOKax TreoMeTpUH

npeaycMaTpuBaeT:

BKJIFOUEHUE 1EJIEBBIX OPUEHTHPOB PE3YIbTATOB BOCIIUTAHUS M3 pabodeil mporpaMmbl
Bocriutanuss MKOY COII n. Jlecueie IlosmstHpl, WX y4Y€T B ONpEACICHUH
BOCIHUTATEIbHBIX 33/1a4 YPOKOB;

noOyxaeHne o0ydarommXxcs cOOMI0AaTh HOPMbI TIOBEICHHUS, MpPaBUiia OOIIEHUS CO
CBEPCTHUKAMHM U TEJaroraM, COOTBETCTBYIOIIME YKJIaay o0I1eoOpa3oBaTeIbHON
OpraHU3aIiH, YCTAHOBJICHHUE U TIOJICPKKY T0OpOKeTaTeTbHOM aTMOC]epHl;
MPUBJICYCHIE BHUMAHUS YYAIIUXCs K IEHHOCTHOMY acIeKTy M3y4aeMoro Ha ypOKax
reoMeTpUU MaTeMaTHYECKOTo anmnapaTa B IpyruX OTpacisiX 3HaHUM;

UHUIMUPOBAHUE M TOJACPKKY HCCIEAOBATEIbCKON NEATEeIbHOCTH, YMEHHUs
BBIIBUTaTh, JOPMYITUPOBATH U MPOBEPATH CBOIO THIIOTE3Y



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrrposmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meH1iIe u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
MepeceKaroIuecs mpsiMasi v MI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUT Pa3HBIMHU IIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsTHSA: MapaIeaIbHOCTh NPSIMOI U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MKy NTapalJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepECEUCHMS IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA IIPAMBIX, PaCCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 DJIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuia




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

98 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
3 JIuneliHble HEPABEHCTBA, JINHEWHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1

MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHanmuTUYECKHe METObI pacuéra yria 1

MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJla pPacCTOSIHUS OT TOYKHU 10

12 dopmy 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBaApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
36 ’
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyecKre 3a7]auu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO
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[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB
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3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"
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Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"
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O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa
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CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca
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[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
CrepeoMeTpHuueCcKUe 3a7jaui, CB3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM
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KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa
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I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”
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O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"
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O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WroroBas koHTpoJsIbHas paboTa

95
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[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* Maremartuka. Anrebpa 1 Hauajga MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxkuuei
[Tomonbckoro B.E., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AKiinoHepHOE 00IIIECTBO
«3marensctBo «lIpocBemienre»

* Marematuka. ['eometpus, 11 xmacc/ Mepsnsak A.I'., Homuposckuii I.A.,
[TomsikoB B.M.; mox penakuueit [Togonsckoro B.E., O6niecTBo ¢ orpaHuYeHHOM
oTrBeTcTBEHHOCTBIO U3narensckuil nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aatenbeTBo «IIpocBemnenney
Marematuka: anredpa 1 Hadala MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u
npyrue, AkirmonepHoe obmectBo «M3aarenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

['eomerpusi. JlunaktTuaeckue matepuaisl. 11 kimacc: mocobue ass
oOmreoOpa3oBar. opraHuzanuii: 0a30Bbii U yrinyonéuusiii ypoBau/b.I'. 3uB. -14-¢
u3a.-M.: Ilpoceemienue,2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.yaklass.ru

http://school-collection.edu.ru/






		2024-12-11T15:12:16+0300
	Гостюхина Евгения Владимировна




