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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusA, TaKk KaK OOECIEUYMBAET BO3MOXKHOCTh W3YUYEHUS JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yIarOIIIUMHUCS
MOHSTHMHBIX OCHOB TE€OMETPHUH, TPHU JO0KA3aTEIBCTBE TEOPEM W TIOCTPOCHHH
IIETIOYKH JIOTUYECKUX YTBEPIKIACHUHN MPH PEIICHUH T€OMETPUICCKUX 337249, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TIPH
PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH oOnacth «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BaHUS
0oJiee NTyOOKMX TeOMETPUYECKUX 3HAHUN U JECHCTBUH, CIICU(DPHIHBIX TEOMETPHH,
¥ HEOOXOJIUMBIX JIJISI YCICITHOTO MPOPECCUOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIONIMMYU U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHHS B3aUMOCBS3U T€OMETPUHU C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEHUIINX MAaTeMaTHYECKHX MOJEJAX, MO3BOJISIOMIMX ONMUCHIBATH M HM3y4YaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pas3aeity
«CrepeomeTrpus» yaeOHOT0 Kypca T€OMETPHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMylT M yMEHHE HX NMPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUEe YMEHHUS paclio3HaBaTh Ha YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHUKH W Teja BpAIICHUSA, KOHCTPYHUPOBATh T€OMETPUYCCKHC
MOJIEJIH;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYEeCKUX TEOpHH, (POpMHUpOBAHHE IOHUMAHHUS POJIM AKCHOMATHKH TIPH
IIPOBEJICHUU PACCYXKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelieHns, yMEHUS UX MTPUMEHSTh, IPOBOJIUTH JI0Ka3aTeIbHbBIC PACCYKICHUS B X0OJIC
pelIeHrs CTePEOMETPUICCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupoBaHUE TPEJACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (YHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABaTh TMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTbHBIX CHUTYaIlUd, HMCCIICJOBAHUS IOCTPOCHHBIX MOJICICH,
UHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpsgMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «J[BUKCHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
TOHSITHSMUY, PEICBAaHTHBIMH I'€OMETPHUH Ha YTITyOJIEHHOM ypoBHE 00OyueHwMs B 10—
11 kimaccax, OTHOCHTCS KO BCEM COJACPKATEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKHX YMEHHMHM  pachpelnensieTcss He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, pPACTpPENEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiaiucb  HEOJHOKpPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCJIEIOBATENBHO U MOCTYIATEIBHO, C
coOJI0/IeHneM TMPUHIIUIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
UHANBUAYATbHBIX 00pa30BaTENBHBIX MpOrpamMM, O0O€CTleunuTh yriayOnEHHOe
U3y4YCHHE TeOMETPUN KaK COCTABIISIIONICH yueOHOro mpeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynmymied mpodeccuu, oOecrednBas MPEEeMCTBEHHOCTh MEXKIY
o0muM u poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoOMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUA U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B INPOCTPAHCTBE: NEPECEKAIOLINECH,
napajieibHble U CKpelluBaromuecs npsMble. [Ipu3Haku CKpenyMBaromInxcs
npsiMbIX. [lapamienbHOCTh NPSIMBIX U TJIOCKOCTEN B MIPOCTPAHCTBE: NapaslieIbHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HaPaICIbHOCTD NPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOIO MNpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapamienbHON MPOCKIMHU. YTJIBI C COHANPABIEHHBIMU CTOPOHAMHM, YTOJ
MEXY NpsMbIMM B MpocTpaHcTBe. [[apaiienbHOCTh MIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napauiesIbHbIX MJIOCKOCTEHN. [Ipocreitmmne
NPOCTPAaHCTBEHHbIE (PUTypbl HAa IJIOCKOCTH: TETpa’lp, MapajuieNenune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJUIENbHbIE WU NEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TeopeMa O MpsSMOu
NEPIEHIUKYISIPHON MJIOCKOCTH. OpToronanpHoOE MPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM IO TTOCKOCTH, MTPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHIuKyIsIpHOCTD
IJIOCKOCTEM: MPU3HAK MEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
yTOJl, JINHENHBIA yroJj JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOKMCTBA MJIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsMas ¥ HaKJIIOHHAs! IPU3MBbI, OOKOBAsl M MOJIHASI IOBEPXHOCTh TIPHU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN AapaJUIEIEUANE] U €ro cBoMcTBa. Kparyaiimue
NyTH Ha MOBEPXHOCTU MHOrorpaHHuika. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopema Iludaropa. Ilupamuaa: N-yrojibHas nupamuja, IpaBUiIbHAsA U yCEUEHHAs
nupamuabl. CBoiicTBa peOep W OOKOBBIX TpaHEW NPABUIHLHOW MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IpPaBWJIbHAS IpU3Ma M NpaBWIbHAs MHPAMUJA,



MpaBUJIbHAs TPEYToJibHASI IUpaMUAa U IPaBUIbHBIN TeTpasap, KyO. [IpeacraBienue
O IPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTA3AP, NOAEKAd AP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaid, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUI0Ia/1b OCHOBAHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi ipu3Mel. [ nomansb
OOKOBOM IOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpeEMa O
IUIOIIAAN YCEYEHHOU TUPaMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. JIEMEHTBl CHMMETPUM  IPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienunea, CUMMETPUS NPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[TonaTe KoMIUTaHapHblE BEKTOpHI. [Ipu3Hak kKOMIUIaHApHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3oKEHHM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalgpHOE IPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTH,
chepruueckass TOBEPXHOCTh, OOpasyrolue TmoBepxHOCTeH. Tema BpalieHuUs:
IWIMHAP, KOHYC, YCCUEHHBIN KOHYC, cdepa, map. BzanmHoe pacronoxeHue cepsl
¥ TUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHUs Ha
iockocTd. Pa3pépTka mummHapa u kKoHyca. CuMMeTpusi cephl u mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpSMOYTOJILHOTO Tapajuiesienumnena u cieAcTBuss u3 He€. OOBEM mpsMoir u
HAKJIOHHOW TPW3MBI, IIWIMHIPA, MUPaMHUIbl U KoHyca. OO0BEM mapa u mapoBOro
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [lpu3ma, BhImcaHHas B
IWIMHAD, OINWCaHHAas OKolo IwiuHApa. llepecedyeHne cdepbl w mmapa c
iockocThio. Kacanme mrapa u chepsl mIockocThio. [ToHSITHE MHOrOrpaHHHKA,
OIMMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJIO
BpAIICHUS.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U € yYacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEHN
nonoOHeIX (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIIHHAPA
(mapanienbHO U TEPHEHIUKYISIPHO OCH), CEUeHMs KOoHyca (mapasuiesibHbIC
OCHOBAHHUIO U MIPOXOMASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUSI
CEUEHUM: METOJ CIIeJI0OB, METOJI BHYTPEHHETO MPOSKTHUPOBAHUS, METOJ TepeHoca
CEeKYILEH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMoyronbpHas cucrema
KoopauHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. PasnmokeHue BekTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU TEOMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHHMH. Buasl JBWKEHWI: TapauielbHBIA TEPEHOC,
IEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditniepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYP
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIUSAMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYTMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIBHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUM, BOCTIPUUMUYHUBOCTH K
MaTE€MaTHYECKUM aCHEKTAM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOr0 00pasa >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIIbIXa, PETyJsipHas (U3NUecKask aKTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  O0Opa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUEeCKON HAIIPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HaHUE TII00ATIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIIHS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpY)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISTH TPOCKTHYIO
U UCCIIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKH MaTeMaTHYECKHUX
OOBEKTOB, TOHSTHIA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAINH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUS, KPUTEPUH MPOBOJANMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUYUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIMI0, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJEHHUS U BHIBOJIbL;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BapUAHTOB PEUIEHUs, BHIOMpATh HanboJee NOAXOASIIIHNI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaresbckue AeicTBUA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OPOBENEHHOTO  HAONIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIsi OTBETa HA
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOopM
IIPE/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B PA3IUUHBIX (opMax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOKO TOUYKY 3pEHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
ayajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IMO3HUIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTA, UCCIICIOBaHNUS,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3adad
MIPE3EHTAIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 33a]1auH, BHIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICHCTBUI U MBICIIMTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTEeMaTHYECKOHN 3a71a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTIKEHUS WJIM HEJOCTIIKCHHS PE3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboThl MpU pEIICeHWH YYEeOHBIX 3ajad4, NPUHUMATh IeJIb COBMECTHOM
JCATEBHOCTH, TUTAHHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BU/IBI pabOT, TOTOBapUBATHCS, 0OCYKIATh MPOIIECC U pe3yJIbTaT padoThI, 0000IIaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATD
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOmUi TPOAYKT 1O KpPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUH MaTEMAaTUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C YIJIAMH B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nUpaMu/Ia, IPSIMOYTOJIBHBIN NapauieNienune, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOIHITH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMNEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOKJICHHE T€OMETPUUECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METOIbI TPU
peUIEeHNH MaTEeMaTUYECKUX 3a/1ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  DBJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e IPUMEHATH TMOJYYEHHBIE 3HAHUS HA INPAKTUKE: CpaBHUBATh U
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyIHPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MpPEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U Cc(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYCHHUS;

ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIICHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (UWIUHApP, KOHYC, cdepa U Iap) U
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISTh COOTHOIIEHUS MEXY TUIOMAAIMU TOBEPXHOCTEH 1 00bEMaMHU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a]1a4d Ha BBIYMCIICHUE YTII0B MEXIY MPSMBIMH U
IJIOCKOCTSIMU, BBIUHUCIIEHUE PACCTOSIHUM OT TOUKHU JI0 MIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TeJI BpPAlICHUS: CEYEHUS LUIUHpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AaHATTU3UPOBATh
YU OLICHWBAaThb PEAIbHBIC CUTYAllUH, MPUMEHATb H3YYCHHBIC TOHSTHS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, perniaTh
MPAKTUYECKUE 3aJayd, CBA3AHHBICE C HAXOXJICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
n/n MPOrpaMMblI Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 5
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX H IJIOCKOCTEH B 11
IIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD NPSMBIX U o5 5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIIBl U pacCTOSTHUS 17 1
MHororpaHHUKH 10 1
BekTopsl B mpocTpaHcTBe 11
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

IToBTOpEHHE NIIAHMMETPHUH
[ToBTOpenue. TpeyroabHUKH.
[IpsAMOYTOIBHBIN TPEYTOIBHBIM,
TPUTOHOMETpHUUYECKUE (QYHKIINH

IToBTOpEHUE UIAHUMETPUM
[ToBTOopenue Bekropa

BBeneHue B crepeoMeTpuIo

OCHOBHBIE TIOHSITHS CTEPEOMETPHHU
[ToHsiTHs cCTEpEOMETPUN: TOYUKA, TIpsMasi,
IUIOCKOCTB, POCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300pAKEHUS HA PUCYHKE
TUTIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka.

BBenenue B crepeoMeTpuio
OCHOBHBIE IOHATHUSI CTEPEOMETPUH
[TonsaTus: nepecekaromecs mIOCKOCTH,
MEPECEKAOIINECS MPAMAs U INIOCKOCTB;
MOJIYIIPOCTPAHCTBO.




BBenenue B crepeoMeTpuIo

OcHOBHBIE IOHATHS CTEPEOMETPUN
MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX PUTYP.

BBeneHue B crepeoMeTpuIo
AKCHOMBI CTEPEOMETPUH
N300pakenue npocTenmx
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIIECTBYIOIINX 0OBEKTOB.

BBeneHue B crepeoMeTpuio
AKCHOMBI CTEpEOMETPUN AKCHOMBI
CTEPEOMETPUH

BBeneHue B cTepeoMeTpuIo
Axcuomsl crepeomerpun Hekotopsie
CIIEJICTBUS U3 aKCHUOM

BBeneHue B crepeoMeTpuIo
AKCHOMBI CTepEOMETPHH

Pemenue 3aau o teme «BBenenue B
CTEPEOMETPHUION»

10

BBenenue B crepeoMeTpuio
AKCHOMBI CTEPEOMETPUH
[IpakTuueckast paborta o Teme
«BBeneHue B CTEpEOMETPUION

11

BBenenue B crepeoMeTpuio
Ceuennsi. 300pakeHue ceueHuit




MHOTOTPaHHHKA, KOTOPBIE TPOXOIAT Yepes3
ux pedpa

Ceuenusi. M3o0paxkeHne ceueHnii Kyoa,
KOTOPBIC MPOXOJAT uepe3 ux péopa.
N3o0pakeHue nmepeceueHus MoTyIeHHBIX
IIocKocTeil. PackpammBanue
IIOCTPOCHHBIX ceueHun Pa3HbIMHU LIBETAMH.

12

BBeneHue B crepeoMeTpuIo

Ceuenus. M3o0paxenue ceueHuit
MHOTOTpaHHUKA, KOTOPBIE TPOXOJISIT Yepes
ux pedpa

Ceuenus. M3o0pakeHue CEUCHUI MPU3MBI,
KOTOpBbIE MPOXOJIAT uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJI0CKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HbIMU [IBETAMHU.

13

BBeneHue B crepeoMeTpuIo

Ceuenus. M3o0paxeHnue ceueHUi
MHOTOTPaHHUKA, KOTOPbIE MPOXOIAT Yepes
ux pedpa

Ceuenus. M3o0pakeHue ceueHui
MAPaMHUJIbI, KOTOPBIE MIPOXOJIAT YePeE3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJIy4YEHHBIX TUIOCKOCTEH.
PackpammBanue mocTpoOeHHBIX CEUSHHI
Pa3HBIMU IIBETAMH.




14

BBeneHnue B crepeoMeTpuIo

Ceuenmsi. M3o0pakeHue ceueHui
MHOTOTPaHHUKA, KOTOPBIE MPOXOIAT Yepes3
ux pebpa Penrenue 3amad mo teme
«CeueHus.

15

BBeneHue B crepeoMeTpuIo

Ceuenus. M3o0paxenue ceueHuit
MHOTOTpaHHHUKA, KOTOPBIE TPOXOAAT Yepe3
ux pebpa IIpakruueckas pabota no Teme
«CeueHus».

16

BBeneHue B cTepeoMeTpuIo

Merton cnenoB ISl MOCTPOSHUS CEUYECHMI
CBolicTBa epeceyeHril MPSIMbIX U
IJIOCKOCTEN. B3auMHOE pacnosioxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkpenuBatomuecs npsimbie. [Iprusnaku
CKPEILMBAIOIIUXCS MPSMBIX.

17

BBenenune B crepeoMeTpHIo

Merton cieoB U1l IOCTPOEHUS CEUEHUN
[TocTpoenue ceuenuil B kyoe, mpusmMe 1o
TpEM TOUYKaM Ha p&Opax.

18

BBenenue B crepeoMeTpuio

Mertoz ciie0B AJis IOCTPOEHUS CEYEHUN
ITocTpoenue ceueHnli B MUpaMHUJIE 10
TpEM TOUYKaM Ha p&Opax. 3HAKOMCTBO C
MIPaBUIILHOM TUPaMUA0U




19

BBeneHnue B crepeoMeTpuIo

Meron cienoB AJisd IOCTPOCHUS CEYEHUI
Co3zniaHue BBIHOCHBIX YEPTEKEHN U 3aKch
1mraroB MOCTPOCHUA.

20

BBeneHue B crepeoMeTpuIo

Merton cieoB 1Sl HOCTPOEHUS CeUeHU N
[ToBTOpenue mnannmerpun. IloBTopenue
mmanuMerpun. Teopema o
MIPOMOPLIHOHANIBHBIX oTpe3kax. [logo0ue
TpeyroJbHUKOB. Teopema MeHnenast.

21

BBeneHue B cTepeoMeTpuIo

Merton cnenoB ISl MOCTPOSHUS CEUYECHMI
PacuéThl B ceueHUIX Ha BEIHOCHBIX
YepTeKax.

22

BBeneHue B crepeoMeTpuIo

MeTto crie10B AJis MOCTPOCHUSI CEUSHU I
Pemrenue 3agay nmo reme «BBeneHue B
CTEPEOMETPHUION.

23

BBenenune B crepeoMeTpuIo

Merton cienoB AJis IOCTPOEHUS CEUEHU I
KonTtponsHas paborta o teme «BBenenue
B CTEPEOMETPUION.

24

B3auMHoe pacnoJio:keHue NPAMBIX B
MPOCTPAHCTBE

[MapannenbHbIe IPSMBIE B IPOCTPAHCTBE
[MapanenbHbIe M CKPEUMBAIOIINECS




IIpsIMBbIE B ITPOCTpaHCTBE. Teopema o
CYLIECTBOBAaHUH U €JUHCTBEHHOCTH
NpAMON NapajuieIbHOW JAHHOU NPSAMOMH,
MPOXOALIeH yepe3 TOUKY IPOCTpaHCTBa U
HE JIeKallled Ha TaHHOM npsiMoi. Jlemma o
MepeCeYeHNH MapajyiebHbIX MPSMBIX
IJI0CKOCTBIO.

25

B3anMHoe pacnoJioxkeHue NPAMbIX B
NPOCTPAHCTBE

[TapanienpHble psiMbIE B TPOCTPAHCTBE
[TapannensHOCTH TPEX MpsIMBIX. Teopema
0 TpEX mapajuleabHbIX NpsAMBIX. Teopema
0 CKPELIMBAIOUINXCS MPSIMBIX.

26

B3anMHoe pacnoJioxkeHue NPAMbIX B
NPOCTPAHCTBE

[TapanienbHble MpsiMbIE B TPOCTPAHCTBE
[ToBTOpEHUE: Yroa MKy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB.

27

B3aumHoe pacnoJsioxkeHue NpsiMbIX B
NPOCTPAHCTBE

[TapannenbHble IpsMble B IPOCTPAHCTBE
VYToI ¢ coHanpaBIeHHBIMU CTOPOHAMU.
VYroa Mexty IpsSMbIMH.




28

B3anMHoe pacnoJioxkeHue NPSIMbBIX B
NMPOCTPAHCTBE

[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE
3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
PpAacIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE.

29

IMapajieIbHOCTH NPSAMBIX U
IUIOCKOCTel B IPOCTPaHCTBe
OcCHOBHEBIE IOHATHUA, IIPU3HAKU U
CBOMCTBA MMAPAUIETBHOCTH NPSIMOU 1
MJIOCKOCTH

[ToHsTHA: MapaJUIENTbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapauieIbHOCTH NMPSAMOU U MIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM U
IJIOCKOCTH.

30

[MapajuieIbHOCTD NPSAMBIX U
ILUIOCKOCTel B MPOCTPaHCTBe
OcHOBHbBIE IOHATHUS, IPU3HAKHU U
CBOMCTBA MapaIeIbHOCTH MPSAMOU U
IJI0CKOCTH

I'eomeTrpuueckue 3a1aun Ha BRIYUCICHHE
Y J0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapaIeNbHOCTHIO MPSMBIX U TIOCKOCTEN
B MIPOCTPAHCTBE.

31

IMapa/1eJIbHOCTH NPSIMBIX U
IVIOCKOCTEH B POCTPAHCTBE




OCHOBHBIE IMOHATUA, IIPU3HAKU U
CBOMCTBA MAPAJUIEIBHOCTH IPSIMOU U
IJI0OCKOCTH

Pewrenne 3anau mo reme
«FGOMGTpI/I‘-IeCKI/Ie 3aJa4l Ha BBIYHUCIICHUC
U JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapalJICJIbHOCTBIO MMPAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBEY.

32

IMapanieJbHOCTh NPSAMBIX M
IUVIOCKOCTEH B IPOCTPAHCTBE
[TapannensHas npoexuus
[TapannenbHoe MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbHOTO
npoektupoBanus. M3o0paxenue pa3HbIx
¢buryp B napanienbHONH IPOEKIHH.
IlenTpasibHas IPOEKIHUSL.

33

ITapa/uieIbHOCTH NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE
[TapannenpHas npoekuus

[TocTpoenue ceueHus, MpOXoIALIETO
4yepe3 JaHHYIO NPSMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYrou npsMou. Pacuér
OTHOILLIEHUH.

34

IMapaJjieJbHOCTH NPSAMBIX U
IVIOCKOCTEH B POCTPAHCTBE
[TapannensHas npoekuus




Pemenue 3ama4 no teme «llapannensHas
MIPOCKITUSY

35

IMapajuieIbHOCTH NPSAMBIX U
IUIOCKOCTel B IPOCTPAaHCTBE
[TapamnenpHas npoexuus
[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYCHUH KyOa 1
napauienenumnena. CBoicTBa
napajuiesienunes1a u Npu3Mbl.

36

IMapanieJbHOCTh NPSAMBIX M
IUIOCKOCTel B MPOCTPaHCTBe
[TapannenpHbIE MIIOCKOCTH
[TapannensHble WI0cKoCTH. [Ipu3Haku
napajuieIbHOCTH BYX TIOCKOCTEH.
Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIei
yepe3 TOUKY, He MPUHAAISKAILYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE.

37

IIapa/uteIbHOCTH NPSIMBIX U
INIOCKOCTEH B IPOCTPAHCTBE
[TapamiensHbIe TUIOCKOCTH

CpolicTBa napauIeabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSAMBIX IIEPECEUCHUS
IIpU NIEPECEUECHUH JIBYX ITapajlICIbHbBIX
IIJIOCKOCTEHN TpEThen




38

IHapajuieIbHOCTD NPSAMBIX U
IUIOCKOCTeH B IPOCTPAaHCTBE
[TapannenbHbIE INIOCKOCTH

CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEeUEHUH NPAMOii C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMMU.

39

IMapanieJbHOCTh NPSAMBIX M
IUVIOCKOCTEH B IPOCTPAHCTBE
[TapannenpHbIE IIIOCKOCTH

Pemenune npakTuyeckux 3aad 1no TemMe
«[TapayienbHOCTD MPSAMBIX U TIJIOCKOCTEN
B IIPOCTPAHCTBEY.

40

IlepneHIUKYISAPHOCTH NPAMBIX H
ILUIOCKOCTel B MPOCTPaHCTBE
[TeprieHAMKYISAPHOCTD MPSIMOU U
IJI0CKOCTH

[lepnieH TUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYISIPHOCTH MPSAMOU U
MJIOCKOCTH.

41

IlepneHIMKYISAPHOCTH NPAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE
IlepnieH IUKYIAPHOCTD NPSAMOU U
IIJIOCKOCTH

TeopeMa 0 CylIeCTBOBAHUU U




€IMHCTBEHHOCTH MPSIMOM, TPOXOIALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYIISIPHOM K TJIOCKOCTH

42

IlepneHAUKYISAPHOCTDL NPAMBIX U
ILUIOCKOCTEH B IPOCTPAHCTBE
[lepneHIUKyYISIPHOCTD NPAMOU 1
IIJIOCKOCTH

[InmockocTy M NEpHeHIUKYISIPHBIE UM
IpsIMbIE€ B MHOTOIpaHHUKax. [Ipsmas
npu3ma

43

IlepneHIUKYISAPHOCTH NPAMBIX H
IUIOCKOCTel B MPOCTPaHCTBe
[TepieHAMKYISAPHOCTD MPSIMOU U
MJI0CKOCTH

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuienenuneaa. Boruncnenue niamH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuiesienumnese.

44

IlepneHIMKYISAPHOCTD NPAMBIX H
INIOCKOCTEH B IPOCTPAHCTBE

IlepnieH IUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH

Pemenue 3ana4 no reme «CBoiicTBa Kyba
U MIPSIMOYTOJIBHOTO ITapajuleIIeUIIe a.
Brruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYT'OJIBHOM I1apajuIeIICIIUATICIEN.




45

IlepneHAUKYISAPHOCTHL NPAMBIX U
IUIOCKOCTEH B IPOCTPAaHCTBE
[lepneHIUKyYISIPHOCTD NPSAMOU U
IIJI0CKOCTH

Pewmrenne 3anau o reme «Ilnockoctu u
MEPIEHIUKYIISIPHBIC UM IIpsiMasi B
MHOT'OTPaHHUKAX».

46

IlepneHaUKYISAPHOCTH NPAMBIX H
IUVIOCKOCTEH B IPOCTPAHCTBE
IlepnieHAUKYJISIPHOCTH NPSIMOI U
IUIOCKOCTH

[Ipaktuueckas padota «Ilmockoctu u
NEPIECHIUKYIIIPHBIC UM IIPsIMast B
MHOTOTPaHHUKAX).

47

IlepneHIUKYISAPHOCTH NPAMBIX H
ILUIOCKOCTel B MPOCTPaHCTBE
IepneHAUKYJAPHOCTH NPAMOM U
IUIOCKOCTH

[lepnieHuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHIuKynspa u3 TOUYKU
Ha TIPSIMYIO.

48

[TepneHIMKYJIAPHOCTD NPAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE
IlepneHAUKYJIAPHOCTL NPAMON H
IJIOCKOCTH

Teopema 0 TpEX nepHEeHAUKYIIApaAx
(npsimast u oOpaTHast)




49

IlepneHAUKYISAPHOCTHL NPAMBIX U
IUIOCKOCTEH B IPOCTPAaHCTBE
IlepneHAUKYJISAPHOCTL NPSAMOI U
IUIOCKOCTH

Pewmrenne 3anau o reme «llepnenaukyisp
Y HaKJIOHHAs.

50

IlepneHaUKYISAPHOCTH MPAMBIX H
ILUIOCKOCTEH B IPOCTPAHCTBE
IlepnieHAUKYJISIPHOCTDL NPSIMOI U
IUIOCKOCTH

VYros Mex Iy NpsAMOM U TUIOCKOCTBIO. YTOJ
MEXAY CKPEIIUBAIOIUMUCS IPAMBIMU.

o1

IlepnieHAUKYJISIPHOCTH MPAMBIX H
IUVIOCKOCTEH B IPOCTPAHCTBE
IepneHAUKYJIAPHOCTH NPAMOM U
IVIOCKOCTH

[Tonck neprneHIMKyIspHBIX IPSIMBIX C
MIOMOIIBIO NEPHEHANKYIISPHBIX
TUIOCKOCTEH.

52

IlepneHIMKYISAPHOCTD NPAMBIX H
IVIOCKOCTEH B POCTPAHCTBE
IlepneHAUKYJIAPHOCTL NPAMOI U
IJI0CKOCTH

Pewrenue 3amau mo reme
«IlepreHIUKYIAPHOCTD IIPSIMOM U
IIJIOCKOCTU.




53

IlepneHIUKYISAPHOCTH NPAMBIX H
IUIOCKOCTEH B IPOCTPAaHCTBE
IlepneHAUKYJISAPHOCTL NPSAMOI U
IUIOCKOCTH

KonTposnsHas paboTa o teme
«IlepneHIMKYISIPHOCTD NPSAMOU U
IIJIOCKOCTH.

54

IlepneHaUKYISAPHOCTH NPAMBIX H
IUVIOCKOCTEH B IPOCTPAHCTBE
OpToronajbHoe NPOEKTHPOBAaHUE.
CumMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBbHO IJIOCKOCTH.
OpTtoroHanbHOE NPOEKTUPOBAHUE.

55

IlepneHIUKYISAPHOCTH NPAMBIX H
ILUIOCKOCTel B MPOCTPaHCTBe
OpTtoroHanbHOE MPOEKTUPOBAHUE.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTHU. Penienue 3a1au
1o reme «OpTOoroHanbHOE
MIPOEKTHPOBAHHE.

56

IlepneHAUKYAAPHOCTDL NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE
OpToroHanbHOE NPOEKTUPOBAHUE.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [locTpoeHue
ceueHMi Ky0a, MPU3MBbI, IPABUILHOM




MIAPAMHU/JIBI C IIOMOLIBIO OPTOrOHAIBHON
MIPOEKLINN.

57

IlepneHaUKYISAPHOCTH NPAMBIX H
IJIOCKOCTEl B IPOCTPAHCTBe
OproroHanabHOE IPOEKTUPOBAHHUE.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MI0cKocTU. CuMMeETpus B
IIPOCTPAHCTBE OTHOCHUTEINIBHO IIOCKOCTH.
[Inmockoctn cummeTpuii B
MHOTOTpPaHHUKAX.

58

IlepneHIUKYISAPHOCTH NPAMBIX H
IUIOCKOCTel B MPOCTPaHCTBe
OpToroHanbHOE MPOEKTUPOBAHUE.
CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEJILHO IJIOCKOCTHU

[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPHUH.
[IpaBusnbHBIE MHOTOTPAHHUKH.

59

IlepneHAUKYISIPHOCTH MPSAMBIX H
IJIOCKOCTE B MPOCTPAHCTBE
OpTOoronanbHO€ MPOEKTUPOBAHUE.
CummeTpus B IpOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH. Pacuér
pacCTOSIHUN OT TOYKH JI0 TIIIOCKOCTH.

60

IlepneHAUKYAAPHOCTDL NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE




OpToroHanbHOE MPOCKTUPOBAHUE.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIBHO IIOCKOCTH. CIIoCOOBI
OTYCTUTD MEPIEHIUKYISIPbI: CAMMETPUSI,
CIABUI TOYKH MO MapAJLIETbHON MPSAMOM.

61

IlepneHaUKYISAPHOCTH NPAMBIX H
IUVIOCKOCTEH B IPOCTPAHCTBE
OpToroHanbHOE MNPOEKTUPOBAHUE.
CummeTpus B IPOCTPAHCTBE
OTHOCHTEIIBHO TUIOCKOCTH. CIBUT 11O
HEIapajuIeIbHON IPSAMOU, H3MEHEHNE
pacCTOSIHUM.

62

IlepneHAUKYISIPHOCTH MPAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE
OpToroHajabHOE IPOCKTUPOBAHUE.
CHuMMeTpHs B IPOCTPAHCTBE
OTHOCUTEIBHO IIocKkocTu. O000IIEeHne
Matepuaia 1o teme: «l[lapamiensHoCTh U
MEPICHAUKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBEY.

63

IMepneHAUKYJIAPHOCTH NPAMBIX M
IVIOCKOCTEH B POCTPAHCTBE
OpTOoroHanbHO€ MPOEKTUPOBAHUE.
CummeTpus B IpOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
KoHnTponsHas pabota o Teme




«[TapaJuteIbHOCTD U MEPIEHANKYISIPHOCTh
MPSAMBIX U IIOCKOCTEN B TPOCTPAHCTBEM.

64

IlepneHAUKYASIPHOCTH MPSMBIX U
IUIOCKOCTEeH B MPOCTPAHCTBE
OpToroHaiabHOE MPOCKTUPOBAHUE.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJBHO MJIOCKOCTH.

Pemenue 3ana4 NoBBIIEHHOMN CIOKHOCTH
o teme «IlapamnensHOCTh U
MEePIEHIUKYIISIPHOCTD MPSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBEY.

65

YrJbl 1 paccTOSHUSA

Yrasl

[ToBTOpEHME: YrOa MEXKIy OpsIMOM U
IJIOCKOCTBIO, YTOJl MEXTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPaAHCTBE.

I'eomeTpuueckue METO bl BHIYUCICHUS
yria MEeXIy IpsIMbIMU B
MHOTOTPaHHUKAX.

66

Yribl 1 paccTOSAHUA

Yrabl

JIByrpansblii yroij. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yIJa.

67

Yribl 1 paccTOAHUA
Yrasl




Pewrenue 3anau o reme «/IByrpanHsiil
yroJi. CBOHCTBO JIMHEHHBIX YTJIOB
JBYTPAHHOIO yIJIay.

68

Yribl 1 paccTOSIHUA
Yriabl
Pemenue 3aga4q mo reMe «YTIbDy.

69

Yriabl 1 paccTOsTHUA
Yrasl
[IpakTueckas paboTa o Teme «YTIIbD».

70

Yribl 1 paccTOsITHUA

Paccrosinus

[lepnieHiuKyNApHBIE MJIOCKOCTH.
CBolicTBa B3aUMHO NMEPIEHIUKYISIPHBIX
mwiockocteit. [Ipusnak
MEePIEeHIUKYIIPHOCTH IJIOCKOCTEH;
TeopeMa O MPSIMOU NepecedeHUst IBYX
IJI0CKOCTEH MepHeHAUKYIISPHBIX
TPETbe MIOCKOCTH.

71

Yribl 1 paccTOAHUA

Paccrosinusa

[IpssmMoyronbpHBIN Tapauienenunen; Kyo;
U3MEpPEHUS, CBOKMCTBA IIPSMOYTOJIBHOTO
napajenenumena. Teopema o 1uaroHanu
MPSIMOYTOJILHOTO Mapajuiesienuneia u
CIIeICTBHE U3 HEE.




72

Yriabl U paccTosIHUA
Paccrossnus
Pemenne 3agau o reme «PaccTosgausy.

73

Yribl 1 paccTOsIHUA

Paccrosinus

CrepeomMeTpriecKue U MPUKIIaIHbIE
3aJ1auM, CBSI3aHHBIE CO B3aMMHBIM
PAacIIOI0KEHUEM TIPSIMBIX U TIOCKOCTH.

74

Yribl 1 paccTOSITHUA

Paccrosinus

[loBTOpEHUE: CKpelmMBaroyecs npsMsble,
napasJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHororpaHHukax. Ilapa napamnenbHbIx
IUIOCKOCTEH Ha CKPELIUBAOIIUXCS
IPSIMBIX, PACCTOSTHUE MEXTY
CKPELIMBAIOIIUMUCS MPSIMBIMH B

IIPOCTBIX CUTYaLUsX.

75

Yribl 1 paccTOAHUA

Paccrosinus

OnyckaHue nepreHIuKyispos,
BBIUKCIICHUE PACCTOSTHUMA OT TOYKH JI0
TOYKH; IPSAMOU; INIOCKOCTH. Beluncienue
pacCTOSIHUNA MEXAY CKPEIIUBAIOIIMMHUCS
MPSAMBIMU € TIOMOIIIBIO
MEPIIECHANKYISIPHOM TJIOCKOCTH




76

Yribl 1 paccTOSAHUA

Paccrosinus

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TPEXTPAHHBIX YIJIOB.

77

Yriabl 1 paccTOsIHUA

Paccrosinus

Teopema [Tudaropa, TeopemMbl KOCHHYCOB
U CUHYCOB JJII TPEXTPAHHOIO YIJIa.

78

Yribl 1 paccTOSITHUA
Paccrosinust
Tpéxrpannsiii yrou. Pemenue 3agau

79

YrJbl 1 paccTOSHUSA
Paccrosinus

Pemenne 3amag mo Teme «YTIIBI 1
PacCTOSTHUSY.

80

YrJbl 1 paccTOSHUSA

Paccrosinus

KonTtponbHas paborta o teme «YTIbl 1
paccTOSTHUSD.

81

Yribl 1 paccTOSAHUA

Paccrosinus

3aja4uy MOBBIIIEHHON CIIOXKHOCTHU 10 TEME
«YTIIBI U paCCTOSIHUS». DJIEMEHTBI
chepuuecKoit reoMeTpuu:

re0JIE3NYECKUE JINHUU Ha 3eMIIE.




82

MHoOrorpaHHuKHU

[Inpamua

CucremaTtu3zanus 3HaHui: MHOTOrpaHHUK
n ero anemeHTsl. [Iupamuna. Buabl
nupamu . IIpaBunbHas nupamuaa.

83

MHOrorpaHHMKH
[Inpamna
Pemenue 3agau no reme «llupamungay..

84

MHOrorpaHHMKH

[Ipu3ma

[Tpusma. [Ipsimas u HaKJTOHHAS TPU3MBI.
[IpaBunbHas npusma.

85

MHoOrorpaHHMKH
[Tpuzma
Pemenue 3anau no reme «lIpuzmay.

86

MHOrorpaHHMKHN

[Mapannenenunen. Ky6

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapajieenumne, Kyo.

87

MHoOrorpaHHuKH
[Mapannenenunen. Kyo
Pemenne 3a1au no reme
«[Tapannenenunen. Kyo».

88

MHoOrorpaHHHuKH
[Mapannenenunen. Ky6




Brinykiible MHOrorpaniuku. Teopema
Oiinepa. [IpaBuiibHbIE U OTYIIPABUIIbHbBIE
MHOTOT'PaHHUKHU

89

MHOrorpaHHMKHU
[Tapannenenunen. Kyo
O06o001enre Matepuaia 1mo TeMe:
"MHoOTrOrpaHHUKH ".

90

MHOrorpaHHMKH

[Napannenenunexn. Kyo

Wrorosas koHTposbHas padoTa 3a 10
KJ1acc.

91

MHoOrorpaHHMKH

[Tapannenenunen. Kyo

3aauy MOBBIIIEHHOM CJI0XKHOCTHU IO TEME
«MHOTOTrpaHHUKI.
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BekTopbI B IpocTpaHcTBe
BekTopsl: OCHOBHBIE OTIpEICTICHUS U
TIOHATHS

[ToBTOpenue: Bekropa Ha MIOCKOCTH.
[TonsiTHE BEKTOpa B MPOCTPAHCTBE.

93

BexTophl B mpocTpancree
BekTopbl: 0CHOBHBIE OIIpEIEIEHUs U
MOHSTHUS

Pemenue 3agau no teme «IloHsTue




BCKTOpAa Ha IIJIOCKOCTH U B
IIPOCTPAHCTBC».
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BekTops! B mpocTpancTBe

BekTopbl: 0CHOBHBIE OIIPEAETICHUS U
MOHATHUS

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUIIO
napajiesienunea.
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BekTopsl B mpocTpaHcTBe
BexTopsl: 0CHOBHBIE OTIpEACTICHUS U
MOHSATHS

Pemenue 3agau no reme «Cymma u
Pa3HOCTh BEKTOPOB, TPABUIIO
napasiesenuIe1a.
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BekTopbI B IpocTpaHCcTBE
BekTopsl: OCHOBHBIE OIIpEICICHUS U
MOHATHS

YMHOKEHHE BEKTOpa Ha YUCJIO.

97

BekTopsI B IpOCTpaHCTBE
BeKTOpel: OCHOBHBIE ONIPENETICHUS U
MIOHATHS

PaznoxeHnue BekTopa 1o 0aszucy Tpéx
BEKTOPOB, HE JICKALUX B OJHOU
IIJIOCKOCTH.
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BexTophl B IpocTpaHcTBe
BekTopbI: OCHOBHBIE OIIPEACIICHUS U
MIOHATHUSA




Perrenue 3a1a4 mo reme «YMHOKEHHE
BEKTOpa Ha 4yKcio. PasioxeHune BeKTopa
1o 6aszucy TpéX BEKTOPOB, HE

JICKAIIUX B OJHOM MIIOCKOCTHY.

99

BekTopbl B mpocTpaHcTBe

BGKTOpI)IZ OCHOBHBIC OIIPCACIICHUA U
IIOHATUSA

CkansipHO€ MpOU3BEICHUE, BBIYUCIICHUE
yTJia MeXKTy BEKTOPaMH B TIPOCTPAHCTBE.
[Ipocreiimme 3amauu ¢

BEKTOPAMH.
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BekTopbl B IpocTpaHcTBe
BekTopsl: OCHOBHBIE OTIpeIETICHUS U
TTOHATHS

[Ipocreiiume 3a1a4u ¢ BEKTOPaMU.
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BekTopbl B IpocTpaHcTBE

BekTopsl: OCHOBHBIE OIIpEICTICHUS U
TIOHATHS

[IpakTnueckas pabora o teme «BekTopsl
B IIPOCTPAHCTBE»
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JBuxenust

JIBU)KEHHUSI: OCHOBHBIE ONIPEJCIICHUS U
MOHATHUSA

JBuxenus npocrpancTBa. OToOpakeHHUS.
JIBr>xeHus U paBeHcTBO ¢uryp. OOmue
CBOMCTBA JIBUJKECHU .




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* 'eomerpus, 10-11 xmacesl/ Aranacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue,

AxunonepHoe o6mectBo «M3narensctBo «lIpocsenienne»

Marepuansl Cupuyca

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

* 'eomerpus, 10-11 knaccewl/ Atanacss JI.C., Byry3os B.®., Kanomues C.b. u npyrue,

AxuunonepHoe obmiectBo «M3narenscTBo «lIpocsemienne

Marepuansl Cupuyca






