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HHOACHUTEJBHASA 3AIINCKA

['eomerpust sBIIIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETrO
oOmero oOpa3oBaHHsS, TaK KaK OOCCIICYMBACT BO3MOXKHOCTb H3YUCHHS
JUCIUIUIMH ~ €CTCCTBCHHO-HAYYHOM  HAMpaBICHHOCTH W MPEIMETOB
I'YMaHHTApHOTO IUKJIA. [TOCKOIBKY JIOTHYECKOE MBIIIICHUE, GOPMUPYEMOE TTPH
W3YYCHUH  OOYYAIONUMHUCS  TOHATHHHBIX  OCHOB  TCOMETPHH,  IIPH
J0KA3aTelIbCTBE TEOPEM M TIOCTPOCHHH ICTIOYKH JIOTHYSCKHUX YTBEPIKICHUN ITPU
PEIICHUN T€OMETPUICCKUX 3aJ1a4, YMCHHUE BBIIBUTATh U OMIPOBEPIaTh THIIOTE3bI
HETIOCPEICTBEHHO MCIIOJB3YIOTCS MPHU PEIICHUU 3a7a4 €CTCCTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DM3UYCCKUX 3a7a4.

Ilens ocBocHUSA TmporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha
yriayoJIEHHOM  YpOBHE — Ppa3BUTHE HHIAMBUIAYAIBHBIX  CIIOCOOHOCTEH
oOydJaronuxcsi Mpyu MU3YYECHUU TEOMETPUM, KaK COCTABJISIONICH MpeaMETHON
obmactn «Matematuka W HH(pOpMATHKa» Yepe3 00eCleYeHUE BO3MOXKHOCTH
IPUOOPETEHHUST U UCIOJIb30BaHUs OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
NeHcTBUM, CHeru@UUHBIX TEeOMETPUHU, M HEOOXOAUMBIX JUIS  YCIICIIHOTO
npoecCHoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOIO  C  HCIOJIb30BAaHUEM
MaTEMaTHKH.

[IpropuTeTHBIMU 3aa4aMu Kypca reoMeTpud Ha YriyOJ€HHOM YpOBHE,
PaCIIUPSIONIMMHU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHye MpeACTaBICHHUS O TEOMETPUHM KaK 4aCTH MUPOBOU KYJIbTYPBI
1 GOpMHUPOBAHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEUIIIMX MaTeMaTHYCCKUX MOJCIISX, MO3BOJISIONIUX ONMUCHIBATh U HU3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIErOo MHpa, 3HAHHWE TMOHATUHMHOIO ammapara IIo
pasneny «CrepeomeTpusi» yueOHOTO Kypca reOMeTpHH;

dbopMupoBaHUe  YMEHHUS  BJAACTh  OCHOBHBIMH  TOHSATHSIMH O
POCTPAHCTBEHHBIX (DUTypaX M MX OCHOBHBIMH CBOMCTBAaMHM, 3HAHHE TCOPEM,
dbopMysI U1 YMEHHE UX MPHUMEHATHh, YMEHHUS JOKa3bIBaTh TCOPEMBI U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHHEe YMEHHS pacrlo3HaBaTh Ha dYepTekKaxX, MOJCIAX U B
peaJbHOM MHpPE MHOTOTPAaHHUKM W Tejda BpalleHUs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmMupoBaHue MTOHUMAaHHS BO3MO>KHOCTH aKCHUOMAaTHUYECKOTO
IIOCTPOCHUSI MAaTEMATHYECKUX TEOpHH, (POPMHpOBAHWE TOHMMAHUS POJIH
AKCHMOMATHKH MPHU TTPOBEJACHUH PACCYKICHHM;

dbopMHupOBaHrE YMEHHS BJIaJIETh METOJIAMH JIOKA3aTEeIbCTB U aJITOPUTMOB
peIIeHus, yMEHUSI UX MPUMEHSTh, IPOBOJUTh JTOKA3aTEIIbHBIE PACCYKICHUS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7a4 M 3a7ad C M[PAKTUYECKUM
cojepxkanueM,  (QopMHpOBaHME  TIPEJACTABICHHS O  HEOOXOJMMOCTH
JI0KA3aTebCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPKIACHHUM U POJU
aKCMOMATHKH B TIPOBEJICHUU JICTYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOy4Jaromnmxcs, IMO3HAaBaTEILHOM AKTUBHOCTH,
HCCJIEIOBATENbCKUX YMEHUHN, KPUTHIHOCTH MBIIUICHUS, HHTEPECA K U3yUCHHIO
TCOMETPHH;

dbopmupoBaHue (GyHKIIMOHATBEHOM TPaMOTHOCTH, pENeBaHTHOU
T€OMETPUU: YMEHHsI PACNO3HABATH NPOSBICHUS TEOMETPUUYECKUX TMOHSATHUH,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATBHBIX >XU3HCHHBIX CUTYAIUSAX WU TIPH
M3YYCHUW JIPYTUX YYCOHBIX TMPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJEIMPOBaHUSl pealTbHBIX CUTyallud, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIeJIeH, MHTEPIPETAIIMU TTOJTYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomMeTpusi»
B 10-11 kmaccax sBisttorcsi: «lIpsiMble M TUJIOCKOCTM B IIPOCTPAHCTBER,
«MHororpannukn», «Tenma BpamieHus», «BekTopsl © KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU I'€OMETPUM Ha YTriayOJEHHOM YpOBHE OOy4YEHHUS B
1011 knaccax, OTHOCUTCS] KO BCEM COJIEpKATEIbHBIM JTUHUSIM y4eOHOTO Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUW pachpenessieTcsi He TOJIbKO IO
colepKaTelbHbIM JIMHUAM, HO HW 10 rojam oOydeHus. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOil paboueil MpoOrpaMMbl, paclpeAesi€HHBIM MO TojaM OOy4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCaM OOy4aroIrecs: o0paiaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHU30BaTh OBJAJCHUE TEOMETPUYECKUMU TMOHATUAMH U
HaBBIKAMH TIOCJICJIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MpPUHIIUIA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OONIYI0O CHUCTEMY
F€OMETPUYECKUX TMPEACTABICHUN OOYYarONINXCs, pacuiupsisi U yriyonsas eg,
o0pa3yst MpOoYHbIE MHO>KECTBEHHBIE CBS3H.

[lepexo K M3y4EHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycioBus i guddepeHnmnanu  00y4eHUs, IOCTPOCHUS
UHAVUBUYAbHBIX 00pa30BaTEeNIbHBIX MPOTpaMM, OOECIeUnuTh YriayOiaeHHOEe
U3y4YCHHE T€OMETPHUH KaK COCTaBIIstoIIeH yueOHoro nmpenmera «MaTemaTukay;

MOATOTOBUTH OOYYaAIOIMMUXCSA K TMPOJIOJDKCHUIO M3YyYEHUS] MAaTEeMAaTHKU C
y4a€ToM BBIOOpa Oyayiei mpodeccun, odecrednBas MPeeMCTBEHHOCTh MEXKITY
00mmM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue ydeOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Hemenio), B 11 kimacce —
102 qaca 3 Jaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnonokeHHe NpsIMBIX B TIPOCTPAHCTBE: IMEPECEKAIOIIUECH,
napajuielibHble W CKpenMBaronuecs mnpsmble. [Ipu3Haku CKpemuBarmMnXCs
npsaMbix. [lapaiienpHOCTP THpsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajielibHble TpPSIMBIE B TPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSAMBIX,
[apaJUICIbHOCTh MPSIMOM M IUIOCKOCTU. [lapanmnensHOe W LEHTpalbHOE
IpOeKTUpOBaHue, n3o0paxenue Guryp. OCHOBHbIE CBOMCTBA MapaiIeIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapaiebHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMH, YrOJl MEXAY NPSAMBIMH B MPOCTPAHCTBE.
[TapajutenIbHOCTP  IUIOCKOCTEM:  MAapaJUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJjieNibHbIX IIockocTe. Ilpocreliue mMpocTpaHCTBEHHbIE (QUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepieHIUKYISAPHOCTD IPSAMOU U ITIOCKOCTH: MEPIEHANUKYIISIPHBIE NTPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U INEPIIECHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
IIEPIICHAUKYJIIIPHOU IJIOCKOCTH. OpTtoronansHoO€ IIPOEKTUPOBAHUE.
[lepnieHauUKyIsIp W HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKIUS (UTYpPhl HA IUIOCKOCTb.
[lepnieHAUKYIAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISPHOCTH JBYX
mIockocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VYTIabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOU U TNIOCKOCTBIO, IByTPaHHBIN
yIOJI, JUHEUHBIA yIrOoJl JBYTPAHHOIO yrila. TpEXrpaHHBIA WU MHOTOTPaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl KOCHHYCOB U CHHYCOB JJISI
TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHuKa. [Ipu3ma: n-yronapHas
npu3Ma, MpsMas U HAKJIOHHAs NPU3MbI, OOKOBas W TMOJHAs TMOBEPXHOCTH
npusMsbl. [lapamenenunen, TpsMOYroOJIbHBIN MApAJUICIICIIUIE] U €r0 CBOMCTBA.
Kparuaiiiirie myTd Ha MOBEpPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuaa: n-yronpHas nupammuna,
nmpaBuiibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
MpaBUJIbHOW nupamMubl. [IpaBUiibHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBUJIbHAS TNHUPAMUIA, MPABUIIbHAS TPEYToJibHAsA MUPAMHUAA U IPABUIbHBIN
TeTpadsip, Ky0. IlpeacTtaBieHwe o MpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
JNOAEKAdIP U UKOCADIP.

Brruucnenue 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTIIBI.
[Tnomans GOKOBOM MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOW TPHU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TEOpEMA O IUIOIIAAN YCEUEHHOM TMPaMUIBI.

CumMeTpus B MNPOCTPAHCTBE. JIEMEHThl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHUSi B MNPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPUS



napajiesienunea, CAMMETPUS MPABUIBHBIX TPU3M, CUMMETpPUS MPaBUILHOU
UPaMUJIBIL.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

[ToHsiTUSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE W MPOTUBOIOI0XKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMHU:
CJIO)KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKCHHE
BekTOopa Ha uwuciio. CBoMcCTBAa cloKeHHs BEKTOpPOB. CBONCTBA YMHOXKEHHS
BekTOopa Ha uyucio. [loHsitue KoMIiaHapHble  BeKTOpbl.  [Ipu3Hax
KOMIUJIAaHApHOCTU TpEX BeKkTopoB. [lpaBuiio mapamnenenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBSA3b MEXKITY
KOOpJIMHATaMU BEKTOpa M KOOpJIMHATaMU TOYEK. YTOJ MEXIy BEKTOpaMmHu.
CkansipHOE TPOU3BEIECHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, OOpasylolue MOBepXHOCTe. Tena BpallieHUs:
WINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3aumHoe pacmnoiiokeHune
chepsl U TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpalleHus Ha miockocTu. Pa3BépTka munuuapa u koHyca. CummeTrpus chepsl U
miapa.

O6bEéMm. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsMon u
HAKJIOHHOW TPU3MBI, IIWIMHIpPA, NHpaMuIbl H KoHyca. OO0bEM Mmiapa u
IapOBOr0 CErMEHTA.

KomOuHatuu Ten BpailleHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B
MWINHAP, omnucaHHas okosio uuiuHApa. l[lepeceuenue chepbr u mapa ¢
riockocThio. Kacanue mapa u chepsl miockocTeio. [ToHsATHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNHUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIlCHUS.

[Tnomaae MOBEpXHOCTH IWIMH/IPA, KOHYCA, MJI0MA b cPephl U e€ JacTeil.
ITonqobue B mpoctpancTtBe. OTHoOIeHHEe OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nonoOHbIX uryp. I[IpeobpazoBanue momodus, romoreTus. Pemenue 3amay Ha
IIJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[ToctpoeHue cedyeHUil MHOTOTPAHHUKOB U TeJl BpAlllCHUS: CEYEHUs
UWIMHIpa (mapajyielbHO M MEPHEeHIUKYJSIPHO OCH), CEUYEHHsS KOHyca
(mapajuienbHbIE OCHOBAHHIO U MPOXOJIAIINE Yepe3 BEpIIMHY), CEUCHHS LIapa,
METOJbl TOCTPOCHUSI CEUEHHM: METOJ CJIEI0B, METOJl BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu Haja BeKTopamMu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOro yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnoxkeHwue
BekTOopa 1m0 ©Oasucy. KoopauHaTHO-BEKTOPHBIA METOA TpU  PEHICHUU
reOMETPUYECKHX 3a/1au.

J{BMKEHUsA B IPOCTPAHCTBE

JIBxenus npoctpanctBa. OToOpakeHus. J[BrkeHHsI 1 paBEHCTBO GUTYP.
OO6mme cBoiicTBa IBWKEHUW. Buapl NBIKEHMA: TapaJlIeNbHBIA IEPEHOC,



[ICHTpaJIbHAsl CUMMETPHS, 3€pKajbHAs CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas 151 chepa Diinepa.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  TMO3HMIIMK  OOydaromerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSAMHA U Ha3HAUYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(pOpPMHPOBAHHOCTb POCCUHCKON IPaXKAAaHCKOI NICHTHIHOCTH, YBaXKCHUsI
K IIPOLIIOMY U HACTOSIIEMY POCCHHCKON MAaTEMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, MCIIOJIb30BAHUE ATHUX JOCTHKEHUN B JIPYrMX HayKaxX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEICHHS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HAyKd W
NEATENIBHOCThIO YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaga B IOCTPOCHUE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeT4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEIIEHU, pACCYXICHUN,
BOCIIPUMMYHUBOCTh K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
UHTEpEecax 370pOBOTO M 0e30macHoOro oOpas3a IKU3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTJIbIXA, PETYJIsipHas (pu3nuecKas akTUBHOCTD), PU3MUECKOE
COBEpUICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIIbHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbiM  chepam  TPOo(PEecCHOHATBHON  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA TMPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOAHON H
COIMAIBHOW Cpelbl, OCO3HAHHWE TJO00ATBHOTO XapaKTepa HKOJIOTHYSCKUX
npo0JieM, OpUEHTALIUSI HA PUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN ISl PEIICHUS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHHUE MTOCTYIIKOB U OLIEHKH X
BO3MOKHBIX ITOCIEACTBUN JJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAyKM U  OOIIECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKHW Kak c(ephl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
pPa3BUTHUS M 3HAYMMOCTH JJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTEeMaTUYeCKOM KyJIbTypOoW Kak CpPEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIEIOBATEIBCKYIO JEATEIBHOCTh
WHJMBHUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHUSAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSTHH, yCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpPOTUBOpEUHs B PaKTax, JaHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MpsSMbIE W OT TMPOTUBHOTO), BBICTPAWBATh AapryMEHTAIIUIO,
NPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMIMK ¢  y4€ToM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUM MHCTPYMEHT IMO3HAHMS,
dbopMmynupoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENTEHO (pOpMYJIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJibTaTam
MPOBEAEHHOTO HAONIONICHUS, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanmueii:

BBISIBIIATH J€PUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOIMUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

CTPYKTYpPUPOBaTh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuecKH;

OILICHUBATh HaAEKHOCTD uHbopMaIu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMyJIHpOBaTh CYXKICHHUS B COOTBETCTBHUU C
YCIIOBUSIMH U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYJIeHHUs 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
mpoOJieMbl, pelaeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOMCK
pelIeHus, COMOCTABISITh CBOU CYXICHUS C CYXICHHSIMHU JPYTUX YYaCTHUKOB
Jyajora, oOHapyXKUBaTh Pa3IMUuMe U CXOJICTBO MO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl penieHus 3a1a4u, IKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IIPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBUSA

Camoopranuzamnus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHHS 33]]a4M, BBIOUpATh CIIOCO0 pEIIeHUs
C y4€TOM HMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJCTh HAaBBIKAMHU T[O3HABaTEJIbHOW pedeKkcud Kak OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX IMPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpPOJIS TMpoIlecca W pe3yibTaTa
pelIeHus: MaTeMaTUYEeCKOM 3a/1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW M YCIOBUSAM, OOBSICHSATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHHUS PE3yJbTaTOB JIESITEIbHOCTH,
HaxXOJIUTh OMHKOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMUMATh W WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MPU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pactpenensaTbh BUIbI paboT, JOTOBAPUBATHCS, 0OCYKIATh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHNsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEHCTBHSI C APYTMMH YJCHAMU KOMAaHbI, OIICHUBATH
KauecTBO  CBOETO BKJIaga B  OOmMMIA  TPOMYKT TIO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TIOHATHUSMU CTEPEOMETPHUU TPHU
pEIIeHNH 3371249 U TIPOBEJCHIH MaTeMaTHIECKIX PACCYKICHUH;
PUMEHSATh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBUS U3 HUX TPU PEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPHUPOBATh MOHATHSIMH, CBS3aHHBIMH C YIJIAMA B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIAMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpU3Ma,
nupamMuia, NPSMOYTOJIbHBIN Mapauiesenunea, Kyo);
KJaccu(UIIMPOBAaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJ1accuUKaIuy;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIHHOE
IPOEKTHUpOBaHUE (UTYp Ha IUIOCKOCTh, BBIMOJHATH H300paKeHUs
¢buryp Ha TIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATH (BBIHOCHBIE) IUJIOCKHE YEPTEKUW M3 PUCYHKOB TMPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMmua), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOopMyIT;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: CHMMETPHUS B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OChb W IUIOCKOCTh
CUMMETPUU (UTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HaXOXXJIEHNUE TeOMETPUUCCKUX BEIUYHMH, IPUMEHSST H3BECTHBIC METOJIbI
Py PEIICHNH MAaTeMaTHYeCKHX 3a7ad MOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CII0)KHOCTH;

MPUMEHATh TPOCTEHININE MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBl TIPU PEIICHUH CTEPEOMETPHUUCCKUX
3azay;

M3BJICKaTh, MPE0OPA3OBHIBATh U HHTEPIIPETUPOBATH WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

MPUMEHSATh TOJy4YeHHbIE 3HAHWS Ha TIPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEATbHBIC CUTYallMH, IPUMEHSITh U3yYEHHBIC TTOHSATHUS
B TIpOIlECCe TMOWCKA PEIICHWS MaTeMaTU4ecKu CGHOpMYIUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAIllUd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJIeIN C HCITOJIb30BAaHUEM
T€OMETPUYECKUX TOHATUH W TeopeM, armapara anreOpbl, pemaTrh



IMPAKTHYCCKUC 3aJa4H, CBA3AHHBIC C HAXOXIACHHUCM TI'COMCTPHYCCKHX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJIHO OMEpPUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C LIUJIUHIPUUECKOM,
KOHUYECKOM U chepruuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBAaTh IMOHATHUSIMHU, CBSI3AHHBIMU C TEJIAMH  BpalICHUSA:
UIMHAPOM, KOHYCOM, Cepoid U apoM;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJIYYEHHUS TeJl BpAIlCHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOOKeHne chephl U MITOCKOCTH;
BBIUUCIIITh BEJIMYMHBI JIEMEHTOB MHOTOI'PAHHUKOB U TEJ BPALICHMUS,
00BEMBI U TUTOIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BpalllCHHUS,
Tr€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM (hopMyIT;

CBOOOJTHO OMNEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSMU
TEJl BpAIICHUS W MHOIOIPAaHHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdhepy U ONUCaHHBIN 0KOJIO0 cdepbl, chepa, BIUCaHHAs B MHOTOTPAHHUK
WJIY TEJIO BpAILCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU TIOBEPXHOCTEHM U
00bEMaMu MOAOOHBIX TENT;

U300pakaTh M3y4daeMble (PUTYpPbHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUEHUS TEJ BPALLCHHUS;

U3BJIEKaTh, UHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha
YepTe)kKax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOU CUCTEME KOOPAMUHAT;
pelaTb TEOMETPUUYECKHE 3aJauyd HA BBIYMCICHHUE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMM, BBIUYHCIIEHUE PACCTOSSHUM OT TOYKH 10
IUIOCKOCTH, B LEJIOM, Ha NPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OTEPUPOBATH TOHATUSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
NPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUMN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TENl BpAlICHHsS TMpU
MMApAJUICIIBHOM TMEPEHOCE, LEHTPAIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJ BpALICHHS: CEUCHUS
UUAIMHIpa (MapajulesibHO U MEPHEeHIUKYISIPHO OCH), CEYEHUS KOHYyca
(mapajuienbHbIE OCHOBAHUIO W MPOXOJSIINE YEPE3 BEPIIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUS CEYEHUM: METOJ CIIEI0B, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEU MIIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MIPUMEHSATh T€OMETPUYECKUE (PaKThI JJIST PEIICHUS CTEPEOMETPUUSCKIX
3a7a4, MPEANOJIAraroluX HECKOJBKO IIAaroB PELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;



pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIICHHH U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PELIEHUU CTEPEOMETPUUECKHUX
3azay;

OPUMEHSATh TOJYYeHHbIE 3HAHUST HA MpaKTUKE: CPaBHUBATD,
aHAIM3UpOBaTh U OIICHUBATh peajbHbIE CUTYyallud, MPUMEHSATH
U3Y4YCHHBIC TIOHSTHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MTOUCKA PELICHUs
MaTEeMaTU4YeCKd  CPOPMYJIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HUCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJIB30BAHUEM TE€OMETPUYECKUX TOHITHH U TEOpeM,
anmaparta anreOpbl, peliaTh MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
Hax0JICHUEM F€OMETPUUYECKHUX BEJIMYUH,;

MMETb MPEJCTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHUS TEOMETPUU KaK
COCTaBHOU 4acTu byHnameHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
No KoanuectBo yacoB
HaumeHoBaHue pa3ieioB duekTpoHHbIe (LN POBbLIE)
n/ KoHTpoJbHbIe IpakTuyeckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
n padoThI padoThI
1 Bgenenune B crepeoMeTpuro 23 1

Bzaumnuoe PacCIIOJIOKCHUC
IPsAMBIX B ITIPOCTPAHCTBE

[TapamenpHOCTB IPSIMBIX U

3 IUIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHuKyISIpHOCTD

4 MPSIMBIX U INIOCKOCTEN B 25
MIPOCTPAHCTBE
VYTIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO

YACOB 10 TIPOTPAMME 102 6 0




11 KIIACC

HauMmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTn4yeckue
padoThI

duekTpoHHbIe (LM POBbLIE)
o0pa3oBaTesibHbIE pecypchl

Ananutnueckas
reOMETpHs

15

[ToBTOpEHME,
0000111eHUE U
CHCTEMAaTHU3aLH
3HaHUI

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena Bpamenus

24

IImomann
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten

6 JIBroKeHUs

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

102







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoabHbie

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaliebHbIX
PSAMBIX (OTPE3KOB),
CepeIUHBI OTpe3Ka

[TonsiTHS CTEpeOMETpUH:
TOYKa, MpsMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuiia N300pakeHus Ha
PHCYHKE TJIOCKOCTH,
napajaCJIbHBIX MPAMBIX
(OTpe3KOB), cepeIMHBI
OTpe3Ka

ITonsTHs:
MepeceKarnmecs
IUIOCKOCTH,
MepeCceKaronecs npamas u
MJIOCKOCTbD;
MOJTYIIPOCTPAHCTBO

IMousarus:




HepeCeKarOIINecs
TUIOCKOCTH,
HepeCeKaroIIUecs npsmasi u
IJIOCKOCTb;
HOJIYIIPOCTPAHCTBO

MHOrorpaHHuKH,
M300paxKeHue MPOCTENIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOIINX
00BEKTOB

MHOrorpaHHukH,
M300paxKeHue MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIE CIEIACTBUS U3 HUX

AxcuoMsl CTCPCOMECTPHUH U
MEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOsI 3a1aHUS TIPSIMBIX
7 INIOCKOCTEN B
MIPOCTPAHCTBE.
O603HaueHus NPSIMBIX U
IUIOCKOCTEH




10

N3o0pakeHune ceueHnit
MUpPaMUJIbL, KyOa 1
MPU3MBI, KOTOpPbIE
MPOXOJIAT uepe3 ux peéopa.
N3o00paxeHue
MEePECEUCHUS TTOJTYUCHHBIX
IJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYEHUN
pa3HbIMU LIBETAMHU

11

N3o0pakeHne ceueHui
NUpPaMUJIbL, KyOa 1
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepes3 ux peéopa.
N3o0paxenune
MEPECECUCHUS MTOTYUYECHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

N3o0pakenune ceueHuit
NUpPaMUJIbL, KyOa 1
IPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux peopa.
N300paxkeHue
nepecevyeHus MOTyIeHHBIX
IIJIOCKOCTEM.




PackpaimBanue
MOCTPOCHHBIX CEUECHUN
pa3HBIMU [IBETAMHU

13

N3o0pakeHune ceueHnit
NUpPaMUJIbL, KyOa 1
MPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o6paxenue
MEePECCUCHUS TTOJTYICHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUECHUN
pa3HbIMH LIBETaMU

14

Merton cnenoB s
IIOCTPOECHUS CEUCHU I

15

Meton cnenoB is
MTOCTPOEHUS CEUCHUM.
CaolicTBa nepeceyeHuit
NPSIMBIX U MJIOCKOCTEH

16

Meton cnenoB is
MTOCTPOEHUS CEUCHUM.
CBoiicTBa IEpPECEUECHU
MPSIMBIX U MJIOCKOCTEH

17

[TocTpoenue ceueHunii B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3nanne BRIHOCHBIX




qepTemeﬁ U 3a11iMCh 11aroB
IMOCTPOCHUA

18

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznianue BRIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOCHUS

19

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznianue BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOCHUS

20

ITocTpoeHue ceuenunii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zmanne BEBIHOCHBIX
YepTeKel U 3aluCh I1aroB
MOCTPOCHHUS

21

IToBTOpEeHME
miaHuMerpun: Teopema o
IPONOPLUOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

22

IToBTOpEeHME
nanuMerpun: Teopema




Menenas. Pacuers! B
CEUYCHMAX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TUTAHUMETPUH U
CTEpPEOMETpUU

23

KonTponbnas pabota
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs
npsimele. [Ipusnaku
CKPELIMBAIOIINXCS
npsaMmbix. [TapamiensHbie
IPsSIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH MPSIMOI1
napasuieIbHON JaHHOU
MPSMOM, IIPOXOSIIEH
4yepe3 TOYKY IIPOCTPAHCTBA
Y HE JIe)Kalllel Ha TaHHOMU
npsMoit. Jlemma o
MepeCeUYCHU U
MapajuiebHbIX MPSIMbIX
MJIOCKOCTBIO

26

[TapajuieabHOCTB TpEX
npsMbIX. Teopema o Tpéx




napauIeIbHBIX IPSIMBbIX.
Teopema o
CKPELIUBAIOIINXCS MPSIMBIX

27

[TapannensHoe
IIPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
napajuieIbHOTO
MIPOCKTUPOBAHUSI.
N300paxeHune pa3HbIX
¢buryp B napauieabHON
MPOEKIIUU

28

I{eHTpanbHas IPOEKLUS.
VYo ¢ COHanpaBIEHHBIMU
CTOPOHAMU. YTOJ MEXIY
IPSIMBIMU

29

3amayu Ha JOKa3aTeILCTBO
U HCCIIEIOBAHUE,
CBSIBAHHBIC C
PacIoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeTbHOCTD
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJuIeIbHOCTH MIPSIMOU U
miockocTH. CBolcTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH




31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHE U
JI0Ka3aTelIbCTBO,
CBsI3aHHBIC C
Hapa.HJIGJIBHOCTBIO HpSIMBIX
U TUIOCKOCTEH B
MPOCTPaHCTBE

32

ITocTpoeHue ceuenus,
MPOXOJIAILETO Yepe3
JAHHYIO TIPSIMYIO Ha
YepTeke U NapajljieIbHOro
JIpyrou npsmoi. Pacuér
OTHOLLEHUN

33

[TapayenpHas nmpoexkuus,
IIPUMEHEHHE IS
MOCTPOCHMS ceueHuil KyOa
Y TIapajuiesenuIea.
CaolicTBa
napasuiesenunena u
NPU3MBI

34

[TapamienpHble MIIOCKOCTH.
[Tpu3Haky napauieaIbHOCTH
JIBYX INTOCKOCTEN

35

Teopema o
napajieIbHOCTH U
€IMHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH




4yepes TOUKY, He
MPHHAUICIKAIIYIO JTaHHOU
IJIOCKOCTH U CJIEICTBUS U3
Hee

36

CBolicTBa napauiesIbHbIX
IIJIOCKOCTEH: O
napauieIbHOCTH MPSIMBIX
MepeCeUeHHs pU
MEPECCUCHUH IBYX
napauieIbHbIX TJI0CKOCTEH
TpeTbeit

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 0Tpe3Kax
napajuIeNIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECCUECHUH NIPSAMOU C
JBYMSI TIapaJIJIeTbHBIMU
TUTOCKOCTSIMU

38

[ToBTOpEHME: TEOpEMa
[Tudaropa Ha rmIockocTH

39

IToBTOpEHUE:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CgoiicTBa ky0a u




MMpsAMOYT'OJIbBHOTO
napauicicnuicaa

41

Beruucnenue mmH
OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM

napaielienurne e

42

[TepnieHIUKYIAPHOCTD
IIPSIMOY U TUIOCKOCTH.
[Tpuznak
NEPIEHIUKYJIIPHOCTH
IPSIMOM U INIOCKOCTH

43

[TepnieHIUKYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
ITpusnax
NEePIEHANKYJIIPHOCTH
IPSIMOM M TNIOCKOCTH

44

TeopeMa 0 CylecCTBOBaHUHU
U €JUHCTBEHHOCTHU
IPSAMOM, MPOXOIAIIEN
4yepe3 TOUKY IIPOCTPAHCTBA
Y NEPIEHANKYIIPHOHN K
IUIOCKOCTH

45

[Tnockoctu u
HNEPIEHIUKYIAPHBIE UM
HpS[MBIe B MHOFOFpaHHI/IKaX

46

[Tnockoctu u




NEePIEeHIUKYISIPHbIE UM
psiMble B MHOTOTPaHHHUKaX

47

[lepnienaukymnsip u
HakJoHHas. [Toctpoenue
NEePIEeHIUKYIIApa U3 TOUKU
Ha MPAMYIO

48

[lepnienqukynsp u
HakJoHnHas. [Toctpoenue
NEPIEeHIUKYIApPa U3 TOYKU
Ha MPAMYIO

49

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast
u oOpaTHas)

50

Teopema o Tpéx
nepreHAnKyIsapax (mpsmast
u oOpaTHas)

51

VYron mexnay
CKPELIMBAIOIINMUCS
IPSIMBIMU

52

ITonck nepneHuKyIsIpHBIX
HpﬂMBIX C MIOMOIIIBO
NepHEHANKYISIPHBIX
MIOCKOCTEH

53

OpTtoronansHoe
IIPOEKTUPOBAHHE

54

[Toctpoenue ceuenunit kyoa,




IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OPTOrOHAJILHON IIPOEKIIUU

55

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, TPABHIILHOM
MUPAMHUJIBI C TOMOUIBIO
OPTOrOHAJILHON IIPOEKIIUU

56

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO TJIOCKOCTH.
IInockocTy cCUMMETpHI B
MHOTOTpaHHHUKaX

57

[Tpuznak
NEPIEHANKYIAPHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunbHbBIE
MHOTOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKH J0
IIJIOCKOCTH

59

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOAHUMN OT TOYKH J0
IIJIOCKOCTH

60

Crioco0bl ONyCTHTD
MEPIECHIUKYJISPBI:




CUMMETpPHUS, CABUT TOYKU
10 TapajuieIbHON TPSMOM

61

Casur 1o HenapasuieIbHON
PSIMO, H3MEHEHHE
paccTosaHui

62

Konrponbnas padora
"B3zauMHoOe pacronoxeHue
MPSIMBIX | IJIOCKOCTEH B
npocTtpaHcTBe"

63

IToBTOpEHME: YrOaI MEXAY
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yyrom Mexny
CKpEIINBAOIIUMUCS
HOpSMBIMU B TIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie METOABI
BBIYUCIICHUA yIJIa MCKIAY
MNpsAMbIMHA B
MHOTI'OI'paHHUKax

66

JIByrpaHHBIN yroI.
CBOIiCTBO JIMHENHBIX YIIIOB
JBYTPaHHOIO yIJla

67

[TepnienuKynsApHBIE




miockoctu. CBoMCTBa
B3aMMHO
NepHEHINKYISIPHBIX
IUIOCKOCTE

68

[Ipusnak
NEePHEHANKYJIIPHOCTH
IJIOCKOCTE; TEOpemMa o
IIPSAMOM TepeceueHus IByX
IIJIOCKOCTEN
NePIEHINKYIISIPHBIX
TpEeThel MIOCKOCTH

69

IIpssMOyTONIBHBIN
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSAMOYTOJIBHOTO
napajuiejenumne1a

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajjienenuneaa u
CIIEACTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3a71a4H,
CBSI3aHHBIE CO B3AaUMHBIM
pacIoNoKeHHEM IPSIMBIX U
TUIOCKOCTH

72

IToBTOpEHME:
CKPELIUBAIOIINECS




IIpsMBbIC, ITapallJICTIbHBIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa mapanienpbHBIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEILIMBAOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

74

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 IIJIOCKOCTH

75

Brruucnenue paccrosHum
MEXIY
CKPELIMBAOIIMMUCS
HPSAMBIMH C IIOMOLIBIO
NEPIEHANKYIIAPHON
IIJIOCKOCTH

76

TpéxrpanHslii yroi,
HEpaBEHCTBA JIJIS
TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa,
TEOpPEMbI KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO

yria




77

DJIeMeHTHI CheprUIeCKOi
FEOMETPHH: Te0/Ie3UUECKUe
JUHUU Ha 3emiie

78

KonTponbnas pabota
"Vrael u paccTostHusg"

79

Cucremaru3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
31€eMEHTHI"

80

IInpamupa. Buaer
nupamul. [IpaBunbHas
nupaMua

81

IIpusma. [Ipsimas u
HAaKJIOHHAs [IPU3MBI.
IIpaBunpHas npusma

82

[IpssMoit mapannenenunen,
IIPSAIMOYTOJIBHBIN
napajuiesenunesn, Kyo

83

Beimykiisie
MHOTOI'paHHMKHU. Teopema
Ditnepa

84

Beinykiisie
MHOTOIpaHHMUKH. Teopema
Oitnepa. [IpaBunbHbIC U
MOJIyIIPaBUJIbHBIE
MHOTOTPaHHUKHU

85

KonTponbhas pabota




"MHororpaHHuku"

86

ITonsTEe BekTOpa Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE

87

CymMma BEKTOpOB

88

Pa3nocth BEeKTOpOB

89

HpaBI/IJ'IO napauiCiCimIcaa

90

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

91

Pa3znosxenne BexTopa 1o
6a3ucy TpE€x BEKTOPOB, HE
JIeXKaIMX B OJJTHOM
IJIOCKOCTH

92

CkansipHO€ MpOU3BEICHNE

93

Beruucnenue yria Mmexmay
BEKTOPAMH B IIPOCTPAHCTBE

94

IIpocreiimue 3anauu ¢
BEKTOpaMHU

95

[Ipocreiimue 3agaum ¢
BEKTOpaMU

96

[Tpocreiimue 3agaum ¢
BEKTOpaMU

97

IIpocreiimue 3a1auu ¢
BEKTOpaMH

98

O060061IEHNE U




CUCTEMATH3aLMsl 3HAHUH

99 O6006menne u |
CUCTEMATH3aLMsl 3HAHUH

100 Hrorosast KOHTpOIbHAS i
pabora

101 Hrorosast KOHTpOIbHAsS 1
pabora

102 O06o0061IEHNE U ) |
CUCTEMATH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOITPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTtpaHcTBe"

[ToBTOpEHME TEMBI
"CxansipHoe
MPOU3BEJEHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruucnenue yria
MEXJly BEKTOpaMu B
npocTpaHcTae”

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

VYpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHUE




IIJIOCKOCTH B OTPE3KaxX

Bekropnoe
IIPOU3BENICHUE

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMHUPOBaHUE

10

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
PSIMBIMU B
MHOTOI'PaHHHUKAX

11

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
IIOCKOCTSIMU B
MHOTOT'PaHHHUKAX

12

dopmyiia pacCTOSIHUSA OT
TOYKHU J0 IINIOCKOCTHU B
KOOpAHUHATaX

13

Haxoxnenue paccrossHuin
OT TOYKH JI0 TUNIOCKOCTH B
Kyoe

14

Haxoxnenue paccrostnuit
OT TOYKH JIO MJIOCKOCTH B
MIPaBUJIIBHON TUPAMUJIE




15

KoHnTtposbHas padota
"AHanuTU4YeCKasa
reoMerpus"

16

Ceuenuns
MHOTOTPaHHUKOB:
CTaHJapTHBIC
MHOTOT'PAaHHUKHU

17

Ceuenns
MHOTOI'PAaHHUKOB: METO/]
CIIEZIOB

18

Ceuenuns
MHOTOIPAaHHUKOB:
CTaHJapTHBIC TIJIOCKOCTH,
MepecevyeHms MPSIMbIX U
IUIOCKOCTEH

19

Hapanneanble IpAMBbIC U
IJIOCKOCTH:
NnapajiCJIbHbIC CCUCHUS

20

[TapannenbHble TIPSAMBIE U
IJIOCKOCTH: pacuéT
OTHOUIEHUH

21

HapanﬂeanHe IIpAMBIC U
IJIOCKOCTH: YTJIBI MCIKIY
CKpCIIUMBAOIIUMHUCA
MMpAMBbIMHA

22

[TepnienuKynsApHBIE




IPsSIMBIE U TUNIOCKOCTH:
CTaHapTHbIE Maphbl
HEPIECHANKYIIIPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUHU
MHOTI'OIrpaHHUKOB

23

IlepnenaukynspHbie
IIPSIMBIE U TUNIOCKOCTH:
TeOpeMa O TPex
NEPIEHAUKYIIAPAX

24

IlepnenaukynspHbie
IIPSIMBIE U TUNIOCKOCTH:
BBIYMCIICHUS JIJIVH B
MHOT'OI'PAaHHHUKAX

25

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB,
bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TT0100US

26

IToBTOpEHME: MIIOIIAAN
MHOT'OYT'OJIbHUKOB,
bopMyIIBI TS TUTOIIA/ICH,
COOOpakeHHS TI0T00MS

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB,
(bopMyIIBI TS TUTOTTIA/ICH,
COOOpaKeHHS TI0T00US




28

IImomaau ceuenunin
MHOT'OTPaHHUKOB:
IJIOIIAU TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COO00paxKeHus Moa00us

29

IImomraay ceuenunit
MHOTOTPaHHUKOB:
IJIOIIA Y TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHs TI0100Us

30

KonTponbhas padota
"I[ToBTOpEHuUeE:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napajuresienumne/a

32

3anaun 06 yABOCHUU
Ky0a, 0 KBajJjpatype Kyo0a;
O TPHUCEKIIUH yTia

33

CrepeomMerpuueckue
3aJ1auu, CBS3aHHBIC C
00BEMOM
IPSIMOYTOJIEHOTO
napaJuleenuneaa

34

[Ipuknagneie 3a1auu,




CBSI3aHHBIE C
BBbIUHMCIICHHEM 00bEMA
IPSIMOYTOJIBHOT'O
napaJuesenunena

35

O0BEM TIPSIMON MPU3MBI

36

Crepeomerpuueckue
3a/1ayu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB
MNPSIMON TIPU3MBI

37

[Ipuknagneie 3agauu,
CBSI3aHHBIE C 00BEMOM
MNPSIMON TIPU3MBI

38

Boruncnenue 00bEM0B
TeJI C TIOMOIIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
HaKJIOHHOM NMPHU3MBbI

39

Beruucnenue o0bEMoB
TeJI C TTIOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
TUPaMUJIBI

40

dopmyna o6bpEéMa
nupamubl. OTHOIICHNE
00BEMOB MHUpaMUL C
0o0LINM YTIIOM




41

®dopmyna 00bEMa
nupamuibl. OTHOIICHUE
00bEMOB MUPAMU]T C
00LIUM YIJIOM

42

CrepeoMeTpHUeCcKUe
3a/1a4M, CBsI3aHHBIE C
00BbEMaMU HAKJIOHHOMN
MIPU3MBI

43

CrepeomeTpuiecKue
3a/1a4M, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI

44

[Tpuknagabie 331244 11O
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Tpuknanueie 3a1a4u 110
teme "O0BEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HI/IpaMI/IZ[I)I

46

[TpumeHeHne 00BEMOB.
Belunciienue paccTosiHus
JI0 MIJIOCKOCTH

47

KonrponsHas pabora
"O6BEM MHOTOrpaHHuKa"

48

[Humuaapuydeckas
ITIOBEPXHOCTb,




obOpazyromue
WINHAPUIECKOM
MOBEPXHOCTH

49

Humuaap. [psmoit
KpPYTrOBOW LUJIUHJIP.
[Tnomane moBEepXHOCTH
UUATUHAPA

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yrolne KOHUYeCKOn
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
NapauIeIbHON IIJIOCKOCTH
OCHOBaHUS

52

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54

[Tnomane 0OKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuyeckne
3a/1auu Ha




JI0Ka3aTesIbCTBO U
BBIYKCIICHUE,
MIOCTPOEHUEM CEUEHU I
LUIMHApPA, KOHYyca

56

Crepeomerpuueckue
3a/1ayy Ha
JI0Ka3aTeNIbCTBO U
BbIYHCIICHHE,
MMOCTPOEHUEM CEUEHU I
HUIMHApPA, KOHyca

57

[Ipuknagneie 3agauu,
CBSI3aHHBIE C LIUIUHIPOM

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C LIUIUHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTHI0. Bua n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
11apa ¢ MI0CKOCTHIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Buna n
nu300pakeHue mapa

62

VYpaBHenue chepsl.




[Tnomane chepsl u e€
qacTen

63

Cummetpus cepsl u
nrapa

64

Crepeomerpuueckue
3a1auu Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBI3aHHBIC
co cepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

65

Crepeomerpuueckue
3a/layu Ha
JI0KA3aTeNIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co cepoii 1 mapom,
MMOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHbIE CO chepoit U
1apom

67

IToBTOpEHME:
OKPY>KHOCTH Ha
IJIOCKOCTH, BEIYMCIICHUS
B OKPY)KHOCTH,
CTaHJapTHBIC TTOA00HS




68

Paznuunnie koMOUHAIIUU
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