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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBIIIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETrO
oOmero oOpa3oBaHHsS, TaK KaK OOCCIICYMBACT BO3MOXKHOCTh H3YYCHHS
JUCIUIUIMH ~ €CTECTBCHHO-HAYYHOM  HAMpaBICHHOCTH W MPEIMETOB
I'YMaHHTApHOTO IUKIIA. [T0CKOIBKY JIOTHYECKOE MBIIIUICHHE, (POPMHUPYEMOE TIPH
W3YYCHUH  OOYYalONUMHCS  TOHATHHHBIX  OCHOB  TCOMETPHH,  IIPH
J0KA3aTelIbCTBE TEOPEM M TIOCTPOCHHH IICTIOYKH JIOTHYSCKHUX YTBEPIKICHUH MTPU
PEIICHUH T€OMETPUICCKUX 3aJ1a4, YMCHHUE BBIIBUTATh U OMIPOBEPIaTh THIIOTE3bI
HETMOCPEICTBEHHO MCIIOJB3YIOTCS MPU PEIICHUH 3a/ad €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DM3UICCKUX 3a7aY.

Ilenb ocBoeHus mporpaMMbl y4deOHOTO Kypca «l'eomerpus» Ha
yrayoJIEHHOM  YpOBHE —  Ppa3BUTHE HHIAMBUIAYAIBHBIX  CIIOCOOHOCTEH
oOyyJaromuxcsl Mpyu M3YYECHUU TEOMETPHH, KaK COCTaBJIAIONICH MpeIMETHOM
obnmactn «MatemaTtuka W HH(pOPMATHKa» Yepe3 00eCIeUeHHE BO3MOXKHOCTH
pUOOPETEHHS M HCIIOJB30BaHUs 0oJiee TTyOOKHX T€OMETPHUYECKUX 3HAHUHN U
NeHUCTBUM, CHerUu@UUHBIX TEeOMETPUHU, M HEOOXOAUMBIX JUIS  YCIICIIHOTO
npodeCCHOHAILHOTO  00pa30BaHMs,  CBA3aHHOIO C  HCIIOJb30BaHUEM
MaTeMaTHKH.

[IpropuTeTHRIMU 3a7a4aMu Kypca reoMeTpud Ha YriayOJEHHOM YpOBHE,
PACIIUPSIONIMMU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paciMpeHye MpeACTaBICHHUS O TEOMETPUHM KaK YaCTH MHUPOBOU KYJIbTYPBI
1 (HOPMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O
BOKHEHUIIIMX MaTeMaTHYCCKUX MOJCIISIX, MO3BOJISIONIUX OMUCHIBATh U HU3y4aTh
pa3Hble SBJICHUS OKPYKAIOIIErOo MHpa, 3HAHHWE TMOHATHHMHOIO ammapara IIo
pazaeny «CtepeoMeTpus» yaeOHOro Kypca reOMEeTPHH;

dbopMupoBaHHe  YMEHHUS  BJIaJACTh  OCHOBHBIMH  IOHSATUSIMH O
IPOCTPAHCTBEHHBIX ()UTypaX M MX OCHOBHBIMH CBOMCTBAMHM, 3HAHHE TCOPEM,
dbopMysI 1 YMEHHE UX MPHUMEHATHh, YMEHHUS JOKa3bIBaTh TCOPEMBI U HAXOIUTh
HECTaHIapTHBIE CITOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHE YMEHHS paclo3HaBaTh Ha dYEpTEekKaxX, MOJCIAX U B
peaJTbHOM MHpPE MHOTOIPAaHHUKM M Tejda BpalleHHUs, KOHCTPYHPOBATh
TCOMETPUICCKHIE MOJICIIH;

dbopmMupoBaHue MTOHUMAaHHMS BO3MOXXHOCTH aKCMOMaTHYECKOTO
IIOCTPOCHUSI MAaTEMATHYECKUX TEOpHH, (POpPMHUpOBAHME TOHMMAHUS POJIH
aKCHMOMATHKH MPY TPOBEJICHUH PACCYKICHUN;

dbopMHupOBaHUE YMEHHS BJIaJIETh METOJAMH JIOKA3aTEeIbCTB U AJITOPUTMOB
peIIeHus, yMEHUSI UX MPUMEHSTh, TIPOBOJUTh JOKA3aTEIbHBIE PACCYKICHUS B
X0JIC PpCIICHHS CTePEOMETPHYSCKHX 3a7ad M 3a7ad C [PaKTHICCKUM
cojepkanueM,  (opMHpOBaHME  TIPEACTABICHHS O  HEOOXOJIMMOCTH
JI0KA3aTelIbCTB TMPU OOOCHOBAHMM MATEMATHYECKUX YTBEPKIACHHM U POJU
AKCMOMATHKH B TIPOBE/ICHUH JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX

CHOCOOHOCTEM oOyJaronmxcs, MMO3HABATEIIbHON aKTUBHOCTH,
MCCIIEIOBATENIbCKUX YMEHUN, KPUTHIHOCTH MBIIIICHUS, HHTEPECA K U3yUYCHHUIO
T€OMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOU

F€OMETPUU: YMEHHUS PACNO3HABATh MNPOSBIECHUS T'€OMETPUYECKUX IOHSITHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B PEATBHBIX MXU3HEHHBIX CHUTyalUsX U MpH
M3YYCHUU JIPYyTUX Y4YEOHBIX NPEIAMETOB, TPOSBICHHUS 3aBHUCUMOCTEH U



3aKOHOMEPHOCTEH, MOJEIMPOBAaHUSI peEalbHBIX CUTyallud, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIeJIeH, HHTEPIPETAIIMU TTOJTYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKAaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekTopsl U KOOpAUHATHL B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®PI'OC COO TpeboBaHHMe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEIEBAHTHBIMU I'€OMETPUM Ha yTiayOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUAM Y4eOHOro Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUU pachpenesieTcsi He TOJIbKO IO
colepKaTeNbHbIM JIMHUAM, HO HM 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl paboyeil MporpaMMBbl, paclpeAesi€HHbIM M0 TojaM O0ydeHUs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCAM OOyYaroIrecs: o0paiaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHWU30BaTh OBJAJCHUE TEOMETPUUYECKUMU TMOHATUAMH U
HaBBIKAMH TIOCJICJIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0O CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOYYarONIMXCS, pacuiupsisi U yriyonsas eg,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus Ui guddepeHnmanuu  00ydeHus, IMOCTPOCHHUS
WHIANBUIYAbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECIeUnuTh YriayOiaEHHOEe
U3Yy4YCHHE T€OMETPHUH KaK COCTaBIIsoNIEH yueOHoro mpenmera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUST MATEMaTHUKH C
y4€TOoM BBIOOpa Oyayiiei npodeccuu, odecrnieurBas MPEeeMCTBEHHOCTh MEXTY
001mmM ¥ poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Heneno), B 11 kitacce —
102 qaca (3 qaca B HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacrnoniokeHHe NPsIMBIX B NPOCTPAHCTBE: IMEPECEKAONIUECH,
napajuielibHble M CKpenuBaronuecs mnpsmble. [Ipu3Hakum CKpelmBaromMnXCs
npsaMbiX. [lapaiienpHOCTP TPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
[apajuleIbHbIE TMPSMbIE B IIPOCTPAHCTBE, IAPAJUICIBHOCTH TPEX MPIMBIX,
[apaJUIeIbHOCTh MPSIMOM M IUIOCKOCTU. [lapamnenbHOe M LEHTpalibHOE
IpOeKTUpOBaHue, n3obpaxenue Guryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauielbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAaMM, Yroj MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEM:  MAapajUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajjieNibHbIX IIockocTei. Ilpocreliue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IIJIOCKOCTU: TETPA3p, MapajlIeIenuIle]l, IOCTPOCHUE CEYEHU M.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIE U MEPIEHAUKYIISIPHBIE K IIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpeMa O NPSMOU
NEPIIEHANKYJIIIPHON IJIOCKOCTH. OpTtoronansHoO€ IIPOEKTUPOBAHMUE.
[lepnieHauKynssp W HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKIHs (UTYyphl Ha TUIOCKOCTb.
[lepnieHAUKYNSAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPHEHAUKYISAPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IIJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA YroJl JIBYTPAHHOTO yriia. TpEXrpaHHBII U MHOTOIPaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKa. [Ipu3ma: n-yromapHas
npu3Ma, TpsMas W HAKJIOHHAs TPHU3MbI, OOKOBas M TIOJIHAS TOBEPXHOCTh
npusMsbl. [lapammenenunen, npsMOYrOJIbHBIN MApAJUICIICIIUIIE] U €r0 CBOMCTBA.
Kparuaiiiire mnyTd Ha MOBEpXHOCTH MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuaa: n-yronpHas nupammuna,
nmpaBuibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
MpaBUIbHOW nupamMubl. [IpaBUiibHbIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBUJIbHAS THUPAMUIA, NTPABUIIbHAS TPEYrOJibHAs NMHUPAMUIAa U MPaBUIbHBIN
TeTpadsip, Ky0. IlpeacrtaBieHwe o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JNOAEKAdIP U UKOCADIP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Inomans GOKOBOM MOBEPXHOCTH M MOJHONW MOBEPXHOCTH MNPSIMON MPU3MBI,
IIOIIalb OCHOBAaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTHU NPSIMON MPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH TMPABUIBLHON MHUPaMUJIBI,
TEOpEMA O IUIOIIAN YCEUEHHON TMPaMUIBI.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHThl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS



napajijiesienunea, CAMMETPUs MPABUIBHBIX TPU3M, CUMMETPUS MPaBUILHOU
UPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOJIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMU:
CJIO)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHUE
BekTOopa Ha uwuciio. CBoHCTBAa cloKeHHs] BEKTOpPOB. CBONCTBA YMHOXKEHHS
BekTOpa Ha yucino. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIaHApHOCTU TpEX BeKkTopoB. llpaBmiio mapamienenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronpHas
cucTteMa KoopAWHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBSA3b MEXKITY
KOOpJIMHATaMU BEKTOpa M KOOPJIMHATAMH TOYEK. YTOJ MEXIy BEKTOpamHu.
CkansipHO€ TPOU3BEICHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[ToHsTHS: UMIMHApPUYECKAs ITOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas MOBEPXHOCTb, OOpasylolue MOBepXHOCTe. Tena BpalleHUs:
WINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpallieHus Ha II0CKOCTH. Pa3BépTka nununapa u konyca. CuMmmeTpus cepsl u
mapa.

O6bém. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
PSIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsiMoil H
HAaKJIOHHOW TMPHU3MBI, MWIMHApPA, MHUpaMuAbl U KoHyca. OOBEM 1mapa wu
1apOBOr0 CErMEHTA.

KomOunaruu tenm BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B
MUWINHAP, omnucaHHas okosio uuiuHApa. l[lepeceuenue cheper u mapa ¢
riockocThio. Kacanue mapa u chepsl miockocThio. [loHsITHE MHOTOTpaHHUKA,
OTIMCAHHOTO OKO0JIO cdephl, chepbl, BIUCAHHOH B MHOTOTPAHHHK WM TEJO
BpaIllCHUS.

[Tmomaap MOBEPXHOCTH ITUIMHAPA, KOHYCA, TUIOMAab chephl U €€ YacTe.
ITomobme B mpoctpancTtBe. OTHoOmIeHHEe OOBEMOB, IUIOMIAJCH MOBEPXHOCTCH
nogpoOHbIx ¢uryp. [IpeobpazoBanne momodusi, romoreTus. Perenue 3agad Ha
IIJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[ToctpoeHue cedyeHUl MHOTOTPAHHUKOB U TEJl BpAlllCHUS: CEYEHUs
UWIMHIpa (mapajyielbHO M MEPHEHIUKYJSIPHO OCH), CEUYEHHS KOHyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJAIINE Yepe3 BEpIIMHY), CEUCHHS LIapa,
METOJbl TOCTPOCHUSI CEUEHHH: METOJl CJIEI0B, METOJl BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Ormnepanuii Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBA BEKTOPHOrO yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KOOpJaMHAT B mpocTtpanctBe. KoopauHatel BekTtopa. Pasznoxxenue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBIM METOA TMpPH  pEHICHUU
reOMETPUYECKUX 3a/1au.

J{BMKEHUsA B IPOCTPAHCTBE

JIBmxenus mpoctpanctBa. Otobpaxenus. /[BikeHrs U paBEHCTBO QUTYD.
OOmme cBoiicTBa IBWKEHUWA. Buapl NBIWKEHMIA: TapaljIeNbHBIA TIEPEHOC,



[ICHTpaIbHAsI CUMMETPHS, 3€pKajbHAs CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAaMH B COOTBETCTBUH C HX
GYHKIUSAMHA U HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(pOpPMUPOBAHHOCTb POCCUHCKOMN IPaXKAAaHCKOI NICHTHIHOCTH, YBaXKCHNUsI
K IIPOLIOMY U HACTOSIIEMY POCCUHCKOM MaTeMATHKH, ICHHOCTHOE OTHOLICHHE
K JOCTHXKCHHUSIM POCCHUCKUX MAaT€MaTUKOB M POCCUMCKOM MaTeMaTH4EeCKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TEXHOJIOTHUSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM JIOCTW)KEHUM HayKu W
JESITEILHOCThIO YUYEHOT0, OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIHOYAs ACTETHUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHSI TPHUMEHATh MaTEMAaTHYECKHE 3HAHUA B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpas3a JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JI0OPOBBIO (340pOBOE IHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTbIXA, PETYJsipHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHOM
eI TEIbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasmuHbBIM  chepaM  TPO(PECCHOHATBLHON  JIEITCIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymerr mpodeccun W peann30BbIBATh COOCTBEHHBIC >XU3HCHHBIC TIUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU U
COIMAIBHON Cpe/bl, OCO3HAHHWE TJ00aTBbHOTO XapakTepa dKOJIOTHYECKUX
npo0JieM, OpUEHTALIUSI Ha PUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN ISl PEIICHUS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INITAHUPOBAHKUE MTOCTYIIKOB U OLIEHKH X
BO3MOKHBIX ITOCIEACTBUN JIJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAykKM M  OOIIECTBEHHOW TIPaKTHKHU, ITOHUMaHHUE
MaTeMaTHYECKOW HAyKW Kak c(ephl 4eIOBEUECKON NeATeIbHOCTH, ATAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOM KYJbTYpOM KakK CpeJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIEIOBATEILCKYIO JESATEILHOCTD
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiliCTBUSA

ba3zoBble 1ornyeckue AecTBU:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMaTHYECKUX
OOBEKTOB, TOHSATUW, OTHOUIEHUH MEXKAY MOHATUAMU, (HOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, AMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpPOTUBOpEUHs B paKTax, JAHHBIX, HAOIOMICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPXKJCHUN (MpsSMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh aPryMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCJIENOBATEIHLCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIONIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN HKCIIEPUMEHT,
MCCJICIOBAHKE IO YCTAHOBJIICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOTO HAONMIO/ICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OITICHU;

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

PadoTa ¢ nngopmanueii:

BBISIBIIATH JePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4u;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOATENEHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCJIOBUSIMH M TISJISIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh MOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelIeHusi, COMOCTARIAThL CBOU CYXXIEHHUS C CYXJICHHSIMU JIPYTUX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3IMUYME U CXOJICTBO IMO3MIIMHN, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMN U1 0COOCHHOCTEH ayIUTOPHUH.

PeryjsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusamnus:

COCTaBJISATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIOCO0 pereHus
C Y4Y€TOM HMEIOLIUXCS PpPEecypcoB M  COOCTBEHHBIX  BO3MOKHOCTEM,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHUH C y4yETOM HOBOH
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH MHTEJIEKT:

BJa/leTh HAaBBIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpUIAEMbIX JCHCTBHI W MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB,
BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKHU, CaMOKOHTPOJIS Ipoliecca W pe3ylibraTa
pelIeHrsT MaTeMaTHYeCKON 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPU PpEHICHUU
3aJladyd, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENCTB, TaHHBIX, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEId U YCIOBUSM, OOBSACHATH
NPUYUHBl JOCTM)KEHUS WM HEJOCTHKEHHUS pPe3yJIbTaTOB JesTebHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAThb W HCHOJb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHANBUAYAIbHONH pabOThl MpU pEIIeHWH YYEeOHBIX 3a/Jay, NPUHUMATH LEb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHON paboThI,
pacnpenenaTb Buabl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC M PE3yNIbTaT
paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIH,
«MO3TOBBIE MITYPMb» W HWHBIE), BBINOJHATH CBOIO dYacTb pabOThl U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KauecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMHU B3aUMO/ICHCTBUA.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
NPUMEHSATh aKCHOMBI CTEPEOMETPHUH M CIICJCTBUS U3 HUX MIPH PEIICHUH
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, IPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPHUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIaMA B
IPOCTPAHCTBE: MEXIy MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSMON U
IUIOCKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienune, Kyo);
KJaccu(UIMPOBAaTh ~MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA IS
KJ1accu(UKaIuy;

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

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
IPOEKTHUpOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha TIOCKOCTH;

CTPOUTHh  CEYEHUS  MHOTOTPAHHUKOB  PA3JIMYHBIMA  METOJAMH,
BBITIOJIHATH (BBIHOCHBIE) IUJIOCKHE YEPTEKUW M3 PUCYHKOB TMPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMmuaa), TEOMETPUUIECKUX TeJl ¢ TpUMEHEHUuEM HopMyI;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: CHMMETpPUS B TPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OCb W IUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSITH JICUCTBUS HAJl BEKTOPAMH;

pemaTh 3ajJladyd Ha JI0KAa3aTeIhCTBO MAaTEMAaTUYECKHX OTHOIICHHH U
HaXOXXJIEHUE TeOMETPUUCCKUX BEIUYHMH, IPUMEHSST H3BECTHBIC METOJIbI
Py PEIICHNH MAaTeMaTHYeCKHX 3a]ad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CII0)KHOCTH;

MPUMEHATh MPOCTEHUININE TMPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBl IPU PEIICHHH CTEPEOMETPUUCCKUX
3azay;

M3BJICKaTh, MPE0OpPA30BBHIBATh U HHTEPIIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHATh TOJTYYEHHbIE 3HAHWS HAa TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATh PEANbHBIC CUTYAllUH, TPUMEHSITh U3yUYEHHBIE TTOHSATHUS
B TIPOIIECCE TMOWCKA PEIICHHS MaTeMaTU4ecKu CGHOPMYIUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJIeNN C WCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATHH W TeopeM, armapara aireOpbpl, pemiaThb



IMPAKTUYCCKUC 3aJa4H, CBA3AHHBIC C HAXOXKIACHHUCM TI'COMCTPHUYCCKHX
BCJINYHMH,

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

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OMEpPUPOBATh MOHSATUSMU, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHUYECKOM U CchepruuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS,

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

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJIYYEHUS TEJ BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOIOKEHNE c(hephl U IMIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpaIllCHHUS,
00BEMBI U TUIOIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyIT;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSIMU
TE€I Bpall€HHWs M MHOTOIPAHHUKOB: MHOTOIPaHHUK, BIMCAaHHBIA B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIU TEJIO BPAILICHHUS;

BBIYUCIISATh COOTHOLICHUS MEXKIAY IUIOAAIMH TOBEPXHOCTEH H
00bEMaMu MOAOOHBIX TENT;

N300pakaTh M3y4daeMmble (PUTYpPBHI, BBIMOIHATH (BBIHOCHBIE) ILIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TEJI BPAILICHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJIHATH ONIEpAllMU HAJl BEKTOPaMUu;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
pemarh TEOMETPUYECKHUE 3aJaud Ha BBIYUCIECHUE YIIOB MEXKIY
OpPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCIIEHHUE PACCTOSHUM OT TOYKH JO
IJIOCKOCTHA, B 1I€JIOM, Ha MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METO/Ia [IPU PELICHUU;

CBOOOJTHO OMEPUPOBATH TOHATHUSIMH, CBS3aHHBIMH C JBIDKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN,

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U TeJI BpaIleHUs MpH
MApAJUICIIBHOM TNEPEHOCE, LEHTPAJIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETpPHH, MIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTh CEUYEHUSI MHOTOTPAaHHUKOB M TENI BpAICHUS: CEUYCHUS
UWIMHIpa (MapajulesibHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasutenbHbIE OCHOBAHHUIO M MPOXOISINUE Yepe3 BEPIIUHY), CCUCHUS
mapa;

WCIIOJB30BaTh METO/bl MOCTPOEHUS CEYEHUN: METOH CJIEAOB, METOJI
BHYTPEHHETO IPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHSATH T€OMETPUIECKUE (PaKThI IJIs1 PEIICHUSI CTEPEOMETPHUICCKUX
3a/1a4, MPEANnoJarariinX HECKOJbKO IIaroB PEIICHUs, €CJIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;



pemaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

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

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Yy4YCHHBIC TIOHSITHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MTOMCKA PELICHUS
MaTE€MaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peaibHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJIB30BAHUEM TE€OMETPUYECKUX TOHITHI U TEOpeM,
anmapara anreOpbl, peliarh MNPaKTUYECKUE 3a7add, CBS3aHHBIE C
HaX0XJICHUEM F€OMETPUUYECKUX BEJINYHH;

MMETb MPEJCTABICHUSI 00 OCHOBHBIX dTamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOU 4acTu byHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[TepnieHAUKYIAPHOCTD
4 NPSIMBIX U TIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
BekTopbl B IPOCTpaHCTBE 12
3 [ToBTOpenue, 06001IeHUE U 5 5
cucTeMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO
102 6 0

YACOB I10 [TIPOI'PAMME




11 KITACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

AHamutnyeckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOI'OrpaHHuKa

17

4 Tena BpameHus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o01IeHne 1
cUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTHA cTEpeoMeTpUn:
TOUKa, [psiMasi, MJI0OCKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBHJia U300paKeHMs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepPeIUHBI
OTpe3Ka

ITonsTus:
IepeCeKaroIInecs
IJIOCKOCTH,
MepECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

Ilousarns:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
M300pakeHHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

MHoOTrOrpaHHuKH,
M300paxKeHue MPOCTEeHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTEMN




10

N3o00pakenue ceueHuit
nUpamMuIbl, Kyda u
IIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0pakeHue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HBIMH LIBETAMU

12

H3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa 1
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
MIepPEeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Merton cnenoB nis
MMOCTPOEHUS CEUCHU I

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
MPSMBIX U IIJIOCKOCTEMN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX




4epTeKeH U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX
YepTeKei U 3aluCh 11aros
MIOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha péOpax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
MIOCTPOCHHSI

21

IToBTOpEeHME
wianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
miaHuMerpun: Teopema




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeptexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTepeoOMETpUHr

23

Konrponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsimbixX. [lapaniensHeie
MpsIMBbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY POCTPAaHCTBA
Y He JIeJKaIleH Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUU
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapamenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx




napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeILHOrO
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

28

LlenTpanpHas NPOEKIKS.
Yro1 ¢ coHanpaBiIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMU

29

3aauM Ha JOKa3aTeJIbCTBO
U MCCIIeJJOBAaHUE,
CBSI3aHHBIE C
PacoJIO)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
m1ockocTH. CBOMCTBA
MapaJJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapaJyIeIbHOCTBIO MIPSAMBIX
Y TJTIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIEIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapannensHas npoekuus,
IPUMEHEHHUE IS
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEU

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH




4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEJICTBHUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaAJUIEIbHOCTH IIPSIMBIX
IIepeceYeHUs Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKITY
napasuieIbHbIMU
MJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI TapajuieIbHbIMU
MJIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha miI0CKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1




IPSIMOYTOJIBHOT'O
napaJuesenunena

41

Brraucnenue aimH
OTPE3KOB B KyO€ U
PSIMOYTOJIBHOM

napajuiejaenumnese

42

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpu3nax
NEPIEHIUKYJIIPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psIMOi, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEePHEHANKYIIAPHOMN K
MJIOCKOCTH

45

[Inockoctu n
NePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Inockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IIPSIMYIO

48

Ilepnenauxyisp u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
U oOpaTHast)

50

Teopema o Tpéx
NepreHIuKyIsapax (mpsmast
u oOpartHas)

o1

Yron mexny
CKPEITUBAIOIINMUCS
MPSIMBIMU

52

ITonck neprneHaIuKyIsSIpHbIX
MPSMBIX C IIOMOLIBIO
HMEPIEHANKYIISIPHBIX
IIOCKOCTEHN

53

OproronanbHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IIPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMU/JIBI C TOMOUIBIO
OpPTOTrOHAJILHOU MPOEKIINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

IIpaBunpHbBIE
MHOTOrpaHHuKHU. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CniocoObl OIyCTUTh
HepHEeHUKYIISPBI:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccTosAHu

62

KonrtponbHas pabora
"B3aumHOe pacrnosioxkeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

63

[ToBTOpEHMeE: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJibHUKE, TEOpeEMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBI yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOIO yria

67

[lepnenaukynspHbie




miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeopeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
MU3MEpEHMS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

71

Crepeomerpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCIoIOKEHHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHMUE:
CKPEIIHBAIOIINECS




IIPsIMBIE, ITApaJUICIIbHbIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOI'OIPaHHHUKAX

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

75

Brruucnenue paccrosiHuit
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria




77

DneMeHTHI chepruiecKoit
FEOMETPUH: T€OAC3UUECKUE
JIMHUAY Ha 3eMiie

78

Konrponbnas padora
"Vribl u paccrosiHus"

79

CucreMatusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupaMuaa

81

[Tpusma. IIpsimast u
HAaKJIOHHAs IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapasnenenumnen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOIOrpaHHuku. Teopema
Olinepa

84

Brimykiisie
MHOrOrpaHHuku. Teopema
Oiinepa. IIpaBunbHbIE 1
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKHU

85

KonrponsHas padora




"MHororpanHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [TpaBuio napamenenunena

90 YMHOXEHHE BEKTOpa Ha
YHCIIO
PasnosxeHnue BekTopa 1o

01 0a3ucy TpE€x BEKTOPOB, HE
JIeXKaIuX B OQHOH
IUIOCKOCTH

92 CkansipHo€ NpOU3BEICHHE

93 Brruucnenue yrna mexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMH

95 IIpocreiimue 3anauu ¢
BEKTOpaMHU

9% IIpocreiimue 3anauu ¢
BEKTOpaMHU

97 [Tpocreiimue 3agaum ¢
BEKTOpaMHU

98 O0600611IEHE U




cucTeMaTu3alus 3HaHui

99 0O0001EeHuEe 1 ) 1
cUCTEMATH3AaIMs 3HAHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ) i
CUCTEMATH3AaLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB 110 [TIPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEeHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEeHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTse"

IToBTOpEHME TEMBI
"VpaBHEHHE IPSAMOH,
IIPOXOMAIIEH Uepes3 aBe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JIMHEHHOE
IpOrpaMMHUPOBaHUE

Jlunelinble HEpaBEHCTRBA,
JIMHEHHOoe
IIpOorpaMMHUPOBaHUE

10

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
OpSMbIMU B
MHOI'OI'paHHHKaX

11

AHaJINTUYECKUE METOIbI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOTOI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 INIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenne paccrostHui
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IJIOCKOCTH B
MpaBUJILHON MUpaMUJIE




15

Konrponbnas padora
" AHanmuTHYeCcKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHIAPTHBIE IUIOCKOCTH,
MePECECUCHUS PSAMBIX U
IJIOCKOCTEeM

19

[TapaienpHble psMbIE U
IUIOCKOCTH:
napajjelbHble CEYCHUS

20

[TapaienpHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapaienpHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIUMHUCA
MMPAMBIMHA

22

[lepnenaukynspHble




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepnieHnuKynspHbIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIspax

24

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JITUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHUE: IO
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
co00paxeHus moao0us

27

[ToBTOpEHUE: MO U
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomagyu ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IImomany ceuenuit
MHOTOT'PaHHUKOB:
TIJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 00 yaABOCHUHN
KyOa, 0 KBajipaType Kyo0a;
O TPUCEKLIUH yIia

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa

34

[Tpuknanubie 3a1a4w,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruucnenne 00bEMOB
TE€JI ¢ TOMOLIBIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM NPU3MBI

39

Brruucnenue o0bEMOB
TEJ ¢ TTIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
MUPAMU/IBI

40

®dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB MUpaMuJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00bEMaMy HAKJIOHHON
HPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Brruucnenue pacctossHus
J10 TIOCKOCTH

47

KonTponbhas pabota
"O06bEM MHOTOTpaHHHUKA"

48

[unuHapuyeckas
ITOBEPXHOCTb,




oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOM LIUITUHP.
[1momaas MOBEPXHOCTH
LUIMHIpA

50

Konunueckas
MOBEPXHOCTb,
00pa3yrone KOHUIeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajuieIbHOMN IJIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60x0BOIM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

54

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3a7a4M Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

56

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUI
IIJIMH]PA, KOHyCa

57

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C LIUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IJIOCKOCTBIO. B 1
n300paxKeHue mapa

61

[Tepeceuenue cdepsl u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
MIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue cepsl.




[Tnomane chepsl u eé
yacTen

63

Cummerpus chepsl 1
mapa

64

Crepeomerpuueckue
3a/1ayy Ha
JI0Ka3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue
3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

66

[Tpuknaanble 3a1auu,
CBsI3aHHBIE CO cpepoii U
1apoM

67

IToBTOpEHUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE MTOA00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BparicHus "

72

O0BEM IUIMHApA.
Teopema 06 00bEME
NPSIMOTO LUJIAHPA

73

Brruucnenne 0o0bEMOB
TEJI ¢ IOMOLIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

[Tnomaau OOKOBOH U
MOJTHOM MOBEPXHOCTU
KOHYca

75

CrepeomMerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10




teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanb
chepsl.
CrepeoMeTpHUEeCKHe
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

78

[Tpuxnanueie 3a1a44 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

79

IToxoOuble Tena B
IPOCTPaHCTBE.
N3menenne o0bEMa pu
oJ00UH.
Crepeomerpuueckue
3aJ1auu, CBS3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrponbnas padora
"[1nomaau moBEepXHOCTH
U 00BbEMBI KPYTIIBIX TET"

81

JBH>KEHUS MPOCTPAaHCTBA.
OtobpaxeHusl.
JIBrKeHUs U PaBEHCTBO
¢uryp. OGmue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHASI CUMMETPUS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JBUOKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTse”

86

O06o0maromee




noBropenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTae"

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIH
3HaHUi: "BekTopsl B
npocTtpaHcTBe"

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLHs
3HaHUU: "BekTopsl B
npocTpaHcTae”

89

Ob6o06maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs




3HaHuii: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTopenue 11 nonsTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

92

Ob6o06maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
3gaHuu: "[lmomamu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

93

Ntorosas KOHTpOJIbHAS
pabora




94

NrtoroBas KOHTpOJIbHAS
pabora

95

[ToBTOpenue, o6o0IIEHNE
Hn cucreMaru3anus
3HAHUU

96

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

97

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Hcropus passurus
CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pa3Butus




CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

101

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






