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Mporpamma ovcumnnanHel "BeldncnntenbHas reoMmetpus 1 pacnosHasaHue obpasos”; 01.03.01 MatemaTuka; fooueHT, o.H. (aoueHT) CocoB

Mporpammy aucumnnnHbl paspaboTan(a)(n) ooueHTt, a.H. (aoueHT) Cocos E.H. Kadenpa reometpun
oTaeneHune matematukm , Evgenii.Sosov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHMs oncumnimHbl "BeluncnmTenbHas reoMetpusi u pacnosHasaHvne obpasos”
ABNAOTCSA:

1) doyHOamMeHTanbHas NoAroTOBKa B BbIYUCIMTENBHON reoMeTpun;
2) 3HAKOMCTBO C Teopuel pacno3HaBaHns 0bpasos.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknoyveHa B pasgen " 51.B.0B.4 OucumnavHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 01.03.01 MatemaTtuka 1 0OTHOCMTCS K AMCUUNIMHAM Mo BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

OucumnnnHa "BbluncnntenbHas reoMeTpus 1 pacno3HaesaHne o6pas3oB” BXOAWT B LUK
npogpeccnoHanbHbIX AUCLUMMINH B BAPUATUBHOWN YacCTu.

ns ee yCnewHoro n3y4eHns HeobX0AUMbI 3HAHNS U YMEHNA, I'IpVI06peTeHHbIe B pe3ynbTarte
OCBOEHMA NpewecTeyowmnx oUCUNNNNH mMaTteMaTtn4yeckmin aHanus, andpdpepeHunanbHas
reoMeTpusa n Tononoruns.

3. KomneteHuuu obyyatrowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

CrnocobHOCTb K oBnageHumio 6a3oBbIMU 3HAHUSAMU B 0ONaCTuU

Lncpp komneteHLUN

OK-14 NHPOPMATUKN 1 COBPEMEHHbBIX NHPOPMALMOHHBIX TEXHONOTUIA,

(0bLweKkynbTypHbIE NPOrpaMMHbIMU CPELCTBAMM 1 HaBblkaMy paboTbl B

KOMNeTeHLmm) KOMMbIOTEPHBIX CETSX, NCMONMb30BaHMIO 623 faHHbIX 1 PECYpPCOB
NHTepHet

CnocobHOCTb MCNONb30BaTh HA NPAKTUKE HABLIKM U YMEHUS B
opraHusaummn Hay4yHo-MccnenoBaTelbCkux 1

OK-5 Hay4HO-NPON3BOACTBEHHbBIX PaboT, B yNpaBneHUn KONNEKTNBOM,
(0bLeKkynbTypHbIE BNUSITb HA CPOPMMPOBAHME LieNel KOMaHabl, BO3AENCTBOBATb
KOMMEeTeHLMN) Ha ee CcouManbHO-NCUXONOrMYECKUIA KNMMAT B HY>XXHOM 415

OOCTUXEHMS Leneii HanpaBneHumn, OUeHMBaTb Ka4eCcTBO
pesynbTaToB AesTENbHOCTY

MK-2 CnocobHOCTb UCMONb30BaTh B MO3HABATEbHOW 1
npodoeccuoHanbHoh fesiTenbHocT 6a30Bble 3HaHUS B 0bnactu

npo NOHaNbHbI
(Mpocpeccmona © OCHOB MHCPOPMATUKN N 3NTIEMEHTbI ECTECTBEHHOHAYYHOro 1
KOMMeTeHuunn)
mMaremaTn4yeckoro 3HaHus
CnocobHOCTb CaMoCTOATENbHO NpUobpeTaTtb U NCMONb30BaTh B
MK-3 NpPakTUYeCKon OesATeNbHOCTN HOBblE 3HAHUS N YMEHUS, B TOM
(npodpbeccmoHanbHble yucne B HOBbIX 06NACTsX 3HaHWIA, HENMOCPEACTBEHHO He
KOMMeTeHuunn) CBSI3aHHbIX CO Cpeport AesTENbHOCTU, pacwmpsiTe U yriybnaTb
CBO€ Hay4yHOe MNUPOBO33peHVEe
MK-4 CnocobHOCTb MCNONb30BaTh 3HAHMS NPABOBbIX U 3TUYECKUX
HOPM npwu HKe cBoen n NOHaNbHOW OEeATENbHOCTU
(MpocheccmonantHbie noa a:g a%Lcl)eTKeeMCoc? emecggii?/ﬁ/l (?OSI/IaHCb)HOﬂ:SHa‘-eIVIMbIC))(C ’
KOMMeTeHuunn) pv pasp y
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KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81723717 5AE
CtpaHnua 3 ns 15. il YHI:I

S OEALIK G



Mporpamma ovcumnnanHel "BeldncnntenbHas reoMmetpus 1 pacnosHasaHue obpasos”; 01.03.01 MatemaTuka; fooueHT, o.H. (aoueHT) CocoB

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-5
n HOCTb MPUMEHATb COBPEMEHHbIE METOLbI N METOANKMN
(npodhbeccmoHanbHble chncg,c?o;):Hm pume COBPEMEHHEIE METON eron
KOMMeTeHuunm)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE MOHATUSA, U CBONCTBA MaTeMaTn4eckmnx 06BbEKTOB B 3TOM O6ﬂaCTI/I, OOPMYNNPOBKU
YTBep)I(,D,eHI/IVI, MeTobl UX JoKa3aTenbCTBa, BO3MOXHbIE cApepbl UX I'Ipl/lJ'IO)KGHI/II7I.

2. IONXEH yMeTb:

pewaTb 3a4a4v BblYNCNTENbHAS FEOMETPUN.

3. OONXEH BnaneThb:

MaTemMaTM4ecK1M annapatoM B BbIHUCIUTENbHAS FTEOMETPMS N TEOPMM pacno3HaBaHns ob6pasos.
4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb:

POJib BbIYNCNIMTENBbHASA FTEOMETPMM B COBPEMEHHO MatemaTuke

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOayns
Obwas TpynoeMKoCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMINHBI 3a4€T B 7 CEMeCTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKkTypa n copepxaHve ayauTtopHon paboTbl No aucumnianHe/ Mogynio
TemaTuyeckuin nnaH AUCUUNIUHbI/MOOYNSA

KETPOHHBH
B_EPCHTET
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Buabl n yachbl

ayouMTopHoOM paborTbl,
Pasnen ¥ P P

Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 1. Onepaumm Hag
MHOXecTBaMun 1
paccTosiHne mexay
MHOXecTBamu B R*n ¢
NCNONb30BaHNEM
naketa Maxima.
KpaTtknii 0630p
BO3MOXHOCTEW NakeTa
Maxima. ObbenunHeHue,
nepeceyeHne u
pasHOCTb MHOXECTB,
1.|cymma 1 pasHoCTb 7 1-3 4 4 0
MunHKOBCKOTrO.
Bbiyncnenne
PacCTOSIHUS OT TOYKM
[0 MHOXecCTBa U
pacCcTosHUS Mexay
MHOXEeCTBaMMW.
PaccTtosiHne oT To4kun
[0 rMnepniockocTy u
00 BbINyKI0ro
MHOrOrpaHHuka.

YCTHbI onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2.
OTHOCUTENDbHBbIN
4yebbllWeBCKUA paanyc n
LEHTP, AnaMeTpanbHble
TOYKM HEMNyCTOro
OrPaHNYEHHOro
MHOXecTBa. CBoncTBa
OTHOCUTENbHOrO
yebbllWweBCKOro paanyca
1 OTHOCUTENbHOIO
4yebblleBCKOro
4ebbIlWEBCKOro LIEHTpa.
MeTpuyeckas npoekuus
TOYKM Ha MHOXECTBO,
OTK/IOHEHUE "
paccTosiHue
Xaycpopda.
MeTpuyeckas un
0606LeHHas
MeTpuyeckas npoekunm
5 |TO4KM Ha MHOXECTBO.

"|OpTOroHanbHas To4kM
Ha Npsamyto n
rMNepnnockocTb,
MeTpuyeckas npoekuns
TOYKM Ha
napannenenunea,
BbINyKNbIA
MHOIOrPaHHUK 1
KOHEYHOEe MHOXECTBO C
NCNoNb30BaHNEM
naketa Maxima.
O6o06uieHHas
MeTpuyYeckas npoekLns.
OTKNOHEHNE U
paccTosiHue
Xaycpopdha mexay
HenyCcTbIMK
OrpaHNYeHHbIMK
MHOXXeCTBaMu.
Mpwumepbl.

0 YCTHbIA onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl

ayouMTopHoOM paborTbl,
Pasnen ¥ P P

Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 3.
OTHOCUTENbHbIN
4yebbllWeBCKUA paanyc n
LEHTP, AnaMeTpanbHble
TOYKM HEMNyCTOro
OrPaHNYEHHOro
MHOXecTBa. CBoncTBa
OTHOCUTENbHOrO
yebbllWweBCKOro paanyca
1 OTHOCUTENbHOIO
4yebbIlWEeBCKOro LeHTpa
3.|[KOMMakTHOro 7 8-11 4 4 0
MHOXecCTBa.
HaxoxneHne
OTHOCUTENbHbIX
yebbllWweBCKOro paanyca
N UEHTpa, MHOXeCTBa
AnameTpasbHbIX TOHYEK
0N KOHEYHbIX
MHOXECTB U
MHOrOrpPaHHUKOB C
NCNoNb30BaHNEM
naketa Maxima.

Tema 4. PacctosiHne
['pomoBa-Xaycnoopda u
MeTpuyeckuin noaxon K
pacrno3HaBaHuio
KOHEYHbIX MHOXECTB U
MHOrOrpaHHUKOB.
PacctosiHme
4 Fpomosg-Xaycuopcpa n v
ero CBOWncTBa.
Hawuny4wne
annpokcumumpyowme
cetn. MeTtpuyeckuii
noaxopn K
pacrno3HaBaHuio
KOHEYHbIX MHOXECTB U
MHOrOrpaHH1KOB.

Tema 5. O630p Lpyrux
NoAXoaoB K
pacno3HaBaHuo
5./obpa3zos. CpaBHeHUE C 7 15-17 2 2
LpYyruMmn nogxonamm K
pacno3HaBaHuo
06pasos.

Tema . NTorosas
" |dopma KoHTpoONA

NTtoro 18 18 0

YCTHbI onpoc

KoHTtponbHas
12-14 4 4 0 paboTta

0 YCTHbI onpoc

3ayet

4.2 CopepxaHvue oUCLUNMUHbBI

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. Onepauum Hag MHOXECTBaMM U pacCTosiHUE MeXay MHoxXecTtBamu B RAn ¢
ucnonb3oBaHuem naketra Maxima. Kpatkun 063op Bo3amoxHocTen nakera Maxima.
O6benuHeHne, nepeceyeHne U pa3HOCTb MHOXECTB, CyMMa U pa3HocTb MUHKOBCKOTO.
BbluucneHue paccTosiHUs OT TOYKM 00 MHOXECTBa U pacCTOAHUS MeX Ay MHOXeCTBaMu.
PaccTrosiHue OT TOYKU A0 runepniocKoCTU U A0 BbINYKOro MHOrorpaHHuKa.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Onepauun Hag MHOXeCTBaMK M PAcCTOSHUE MeXay MHOXecTBamu B R*n ¢ ncnonb3oBaHnem naketa
Maxima. KpaTtkuit 0630p Bo3amMoxHocTeln naketa Maxima. O6beaunHeHne, nepeceyeHne n pa3HocTb
MHOXECTB, CyMMa 1 pa3HocTb MuHkoBckOro. BbluncneHne pacctosaHUs OT TOYKM 40 MHOXECTBA U
PacCTOSHUS MeXAy MHOXeCTBaMu. PaccTosiHMe OT TOYKM OO rmneprniockoCT 1 A0 BbIMyKIOro
MHOrorpaHHuka.

npaktnyeckoe 3aHsitne (4 4aca(os)):

BbluncneHwne pacCTodaHNA OT TOYKM 0O MHOXeCTBa N PaCcCTOsAHUA MeX oy MHOXeCTBaMu. PaccTosHune
OT TOYKM OO0 rmnepnnoCckKoCT 1N O0 BbINYKNOro MHOrorpaHHuKa.

Tema 2. OTHOCUTENbHbIN YeObILLEBCKUIA PaauycC 1 LLeHTP, AMaMeTpabHble TOYKM HENyCcToro
orpaHu4YeHHOro MHoxecTtsa. CBOMCTBa OTHOCUTENbHOIO 4ebbILLEeBCKOro paauyca u
OTHOCUTENIbHOr0 4eObILEeBCKOro YebbieBCKOro LeHTpa. Metpuyeckas NpoekLms TOYKM Ha
MHOXECTBO, OTK/IOHEHUE U paccTtosiHue Xaycaopda. Metpuueckas n o6o6Lw,eHHas
MeTpuyeckasi NPpoeKLMN TOYKM Ha MHOXeCTBO. OpTOroHanbHasi TOYKM Ha NMPSIMYIO 1
rMNepnnocKoCTb, MeTpuyeckasi NpoeKLUs TOYKU Ha napannenenunemn, BbinyK/bli
MHOrorpaHHUK U KOHEYHOe MHOXECTBO C ucnonb3oBaHueM naketa Maxima. O606L,eHHas
MeTpuyeckas npoekuus. OTKIOHeHne n pacctosiHue Xaycpopdha Mexay HenycTbiMU
orpaHuM4YeHHbIMU MHOXecTBamu. MpuMepbl.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

OTHOCUTENbHbIN YeObIWEBCKUA PaanyC 1 LEHTP, AMaMeTpanbHble TOYKM HEMYCTOrO OrpaHNYeHHOro
MHOXecTBa. CBOCTBA OTHOCUTENBHOIO YeObIWEBCKOro paanyca u OTHOCUMTENBHOMO YeObIlWEBCKOro
MeTpunyeckas NpoekUmMs TOYKN HA MHOXECTBO, OTK/IOHEHME 1 paccTosHMe Xaycaopda.
MeTpuuyeckas 1 0606weHHas MeETpUYECKas MPOEKLMN TOYKN HA MHOXECTBO.

npakTnyeckoe 3aHsitne (4 4aca(os)):

OpToroHanbHas TO4KM Ha NPSAMYIO U TMNeprniioCKOCTb, METPUYecKas NPoekLns TO4KM Ha
napannenenunen, BbifykbliA MHOrOrPaHHUK U KOHEYHOE MHOXECTBO C UCMONb30BaHWEM NakeTa
Maxima. O606uweHHas MeTpuyeckas npoekums. OTKNIOHEHNE 1 pacCcTosHNE Xaycoopda mexay
HernycTbIMU OrpaHNYeHHbIMM MHOXecTBaMmu. [Npumepsi.

Tema 3. OTHOCUTENBHbIN Ye6bILLEBCKUIA paanyc U LLeHTP, AnameTpanbHbie TOYKU HenycToro
orpaHUuYeHHOro MHoXxecTBa. CBOMCTBA OTHOCUTENIbHOIO YebbiLLeBCKOro paauyca u
OTHOCUTE/NIbHOIO YebbILLEBCKOro LieHTpa KOMMNAaKTHOro MHoXecTBa. HaxoxaeHue
OTHOCUTENIbHbIX YebbILLEBCKOro paguyca 1 LeHTpa, MHOXeCTBa AuaMeTpanbHbIX TOUeK ans
KOHEUYHbIX MHOXECTB U MHOrorpaHHUKOB C UCNoJib30BaHWeM nakera Maxima.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

OTHOCUTENBHbI YebbIlWeBCKNIA paaonyc n UeHTp, anameTpanbHble TOYKKN HENYyCTOro orpaHN4YeHHoro
MHoXecTBa. CBOMCTBA OTHOCUTENBHOIO YeObIWEBCKOro paanyca n OTHOCUTENbHOIO 4ebbllWEeBCKOro
LeHTpa KOMNakTHOro MHoXecTBa.

npakTudeckoe 3aHsitne (4 yaca(os)):

HaxoxaeHune oTHOCUTENbHbIX YeObIWEBCKOro paanyca u LeHTpa, MHOXECTBa AnaMeTpanbHbIX TOYEK
NS KOHEYHbIX MHOXECTB 1 MHOrOrpaHHUKOB C UCMONb30BaHMeM naketa Maxima.

Tema 4. PaccTosiHue 'pomoBa-Xaycaopdha n MeTpuyecku noaxon K pacno3HaBaHUIo
KOHe4YHbIX MHOXECTB U MHOrorpaHHukoB. PacctosiHme 'pomoBa-Xaycaopdpa n ero cBoncraa.
Haunyuywime annpokcumupyiowime cetu. Metpuyeckuim nogxon K pacno3HaBaHMIO KOHEYHbIX
MHOXeCTB U MHOrorpaHHMKOB.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

PaccrosHue ['pomoBa-Xaycoopda 1 METPMYECKUA NOAXOLA K PaCNO3HaBaHMIO KOHEYHbIX MHOXECTB
N MHOTOrPaHHWNKOB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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PacctosiHme ['pomoBa-Xaycoopda v ero cBomcTea. Havnydiime annpokCUMUpyoLWwme CeTu.
MeTpuyecknini Noaxon K pacno3HaBaHMO KOHEYHbIX MHOXECTB 1 MHOMOrPaHHNKOB

Tema 5. O630p ApYyrux NOAXOA0B K pacrno3HaBaHUIO 06pa3oB. CpaBHEHUE C APYruMu
noaxogamm K pacrno3HaBaHuUO 06pasos.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

O630p Apyrux Noaxon0B K pacno3HaBaHuio 06pa3oB. CpaBHEHME C ApYrMY NoAX04amMm K
pacno3HaBaHuio 06pa3os

npaktnyeckoe 3aHsitne (2 4aca(os)):
CpaBHeHue ¢ apyriumm noaxonamm K pacno3HaesaHuio o0b6pasos.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

N Paspen

JducumnnuHbl Cemectp

DopMbl KOHTPONS
CaMOCTOATENbHON
pabortbl

Tema 1. Onepaumm Hag,
MHOXEecTBamMun n
paccTosiHue Mexay
MHOXecTBamu B R*n ¢
NCMONb30BaHNEM
naketa Maxima.
KpaTtknii 0630p
BO3MOXHOCTEWN NakeTa
Maxima. O6bennHeHune,
nepecedyeHme un
pPa3HOCTb MHOXECTB,
1./cymma 1 pasHocTb 7 1-3
MuHKoBCKOTrO.
Bbluncnenne
PaCCTOSHUSA OT TOYKM
[0 MHOXEeCTBa U
pPacCTOSHUS MexXay
MHOXEeCTBaMM.
PaccTtosiHne o1 To4kM
[0 rMNepniocKocTn n
[0 BbINyKN0ro
MHOrOrpaHHuKa.

NoAroToska K 8
YCTHOMY onpocy

YCTHbI ONpocC
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 2.
OTHOCUTENbHbIN
4ebbllWeBCKUA paanyc n
LEHTP, AnaMeTpanbHble
TOYKWN HEMyCTOro
OrpPaHUYeHHOro
MHoXecTBa. CBoncTBa
OTHOCUTENbHOrO
4yebbllWeBCKOro paamyca
N OTHOCUTENbHOIO
4eOblLWEBCKOro
4eObIWEBCKOro LIeHTpa.
MeTpuyeckas npoekuns
TOYKM HA MHOXECTBO,
OTK/IOHEHME U
paccTosHue
Xaycnopda.
MeTpuyeckas u
0606L1eHHas
MeTpmyeckas NpoekLmm
5 |TOHKM Ha MHOXECTBO. NnoaroToBka K 8

"|OpTOroHanbHas To4km YCTHOMY Onpocy
Ha Npsamyto n
rMNepnnocKoCTb,
MeTpuyeckas npoekuns
TOYKM Ha
napannenenuneg,
BbIMYKNblA
MHOMOrPaHHUK U
KOHEYHOEe MHOXECTBO C
NCNonb3oBaHNEM
naketa Maxima.
O6o6bueHHas
MeTpuyeckas npoekumns.
OTKNOHEHNE "
paccTosHue
Xaycoopdpa mexay
HenycTbIMU
OrpaHUYeHHbIMN
MHOXeCTBaMu.
Mpumepbl.

YCTHbI ONpocC
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 3.
OTHOCUTENDbHbIN
4ebbllWeBCKUA paanyc n
LEHTP, AnaMeTpanbHble
TOYKWN HEMyCTOro
OrpPaHUYeHHOro
MHoXecTBa. CBoncTBa
OTHOCUTENbHOrO
4yebbllWeBCKOro paamyca
N OTHOCUTENbHOIO
4eObbIlWEeBCKOro LieHTpa
3.|[komnakTHoro 7
MHOXecCTBa.
HaxoxneHne
OTHOCUTENbHbIX
4ebbllWeBCKOro paanyca
N LEHTpa, MHOXeCTBa
AnaMeTpanbHbIX TOYEK
INS KOHEYHbIX
MHOXECTB U
MHOIOrPaHHNKOB C
NCNonb3oBaHNEM
naketa Maxima.

Tema 4. PacctosiHne
'pomoBa-Xaycoopdoa n
MEeTpUYeCcKuin nooxon K
pacrno3HaBaHuio
KOHEYHbIX MHOXECTB U1
MHOMOrpaHHUKOB.
PacctosiHve
4 Fpomosg—Xaycuopcpa n v
ero CBONcCTBa.
Hawny4wne
annpokcummpytowme
cetn. MeTtpuyeckuii
noaxon K
pacrno3HaBaHuio
KOHEYHbIX MHOXECTB U1
MHOMOrpPaHHUKOB.

Tema 5. O630p opyrux
NoaxoaoB K
pacno3HaBaHuio
5.|obpa3zos. CpaBHeHME C 7
OPYrMMU Noaxonamm K
pacno3HaBaHuio
06pa3os..

NTtoro 36

8-11 noaroToBka K 8

THbIM ON
YCTHOMY Onpocy yc onpoc

noaroToBka K
12-14 |KOHTPONbHOM 8
paboTte

KOHTPO/bHAS
paboTta

15-17 noaroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (hOpPMbl 06yYeHuUst
AKTUBHbIE N UHTEPAKTUBHbIE DOPMbI MPOBEAEHUS 3aHATUI.
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6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Onepauumn Hag MHOXECTBaMM U pacCTosiHUe MeXay MHoXxecTBamu B RAn ¢
ucnonb3osaHuem naketra Maxima. Kpatkuin 063op BoamoxHocTten nakera Maxima.
O6benuHeHne, nepeceyeHne U pa3HOCTb MHOXECTB, CyMMa U pa3HocTb MUHKOBCKOrO.
BbluncneHue paccTtosiHUsi OT TOYKM 00 MHOXECTBa U pacCTOSIHUSA MeX.Ay MHOXeCTBaMM.
PaccTtosiHue OT TOUKM A0 rMNepnaoCcKOCTU U A0 BbIMyK/0ro MHororpaHHuka.

YCTHbI OMpPOC , NPUMEpPHbIE BOMPOCHI:
[MpoBepka oomawHero 3agaHus

Tema 2. OTHOCUTENbHbIN YeObILLEeBCKUIM PaguycC U LLeHTP, AMaMeTpaibHble TOYKM HeNycToro
OorpaHu4YeHHOro MHoxecTBa. CBOMCTBa OTHOCUTENbHOIO 4ebObILLEeBCKOro paauyca u
OTHOCUTENIbHOI0 4eObILEeBCKOro 4ebbieBCKOro LeHTpa. Metpuueckas NpoekLms TOY4KM Ha
MHOXEeCTBO, OTKJIOHEHUe U paccTosiHue Xaycaoopdoa. Metpuyeckasi u 0606LLeHHast
MeTpuyecKasi MPoeKLMN TOYKU Ha MHOXeCTBO. OpTOroHanbHas TO4KM Ha NPSAMYIO U
rMnepnaocKoCTb, MEeTpMYecKasi NpoeKLUMsa TOYKN Ha napannenenunen, BbiNyK/bii
MHOrorpaHHUK U KOHe4YHOe MHOXEeCTBO C ucnonb3oBaHueMm naketa Maxima. O606L,eHHas
MeTpuyeckas npoekums. OTKIoHeHue U pacctosiHue Xaycpopdoa Mexay HenyCcTbiMu
orpaHu4YeHHbIMM MHOXecTBaMu. NMpuMepbl.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[MpoBepka ooMallHero 3anaHus

Tema 3. OTHOCUTENbHbIN YeObILLEBCKUIA PaauycC y LLEHTP, AMaMeTpanbHble TOYKM HENycToro
orpaHu4yeHHOro MHoxecTtsa. CBOMCTBa OTHOCUTENbHOrO Y4ebbILLEeBCKOro paauyca u
OTHOCUTENIbHOr0 4ebbILLEBCKOro LLeHTpa KOMMNakTHOro MHoxecTtea. HaxoxneHue
OTHOCUTEJIbHbIX YeObILLEBCKOro paguyca u LieHTpa, MHOXEeCTBa AuameTpalbHbIX TOYEK ONs
KOHe4YHbIX MHOXEeCTB U MHOrorpaHHMKOB C ucnonb3oBaHueM naketa Maxima.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
[MpoBepka oomawHero 3agaHus

Tema 4. PaccTosiHue 'pomoBa-Xaycaopdha n MeTpuyecku noaxon K pacrnosHaBaHUIo
KOHe4YHbIX MHOXECTB U MHOrorpaHHukoB. PacctosiHme 'pomoBa-Xaycaopcdpa n ero cBoncraa.
Haunyuywime annpokcumupyrowime cetu. Metpuyeckuim noaxon K pacno3HaBaHMIO KOHEYHbIX
MHOXeCTB U MHOrorpaHHMKOB.

KOHTponbHas paboTa , NpUMepHble BONPOCHI:
MpoBepka KOHTPONbHOM paboThbl

Tema 5. O630p ApYyrux NOAXOA0B K pacrno3HaBaHUIO 06pa3oB. CpaBHEHUE C APYruMu
noaxogamm K pacrno3HaBaHuO 06pa3os.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
lMpoBepka ooMawHero 3agaHus
Tema . UToroBasi hopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
Bonpocbl gns 3ayerta.

1. Onepauunmn Haa MHOXeCTBaMu n

paccTosiHne Mexay MHoxecTtBamu B R*n. O6beauHeHne, nepecedyeHne 1 pa3HoCTb MHOXECTB,
CymMMa 1 pasHocTb MMUHKOBCKOrO.

BbluncneHne pacCTodaHNA OT TOYKM 0O MHOXeCTBa N PaCcCTOSAHNA MexXay MHOXeCTBaMW. PacctosiHue
OT TOYKM 00 rmnepnnockKoCT 1N O0 BbINYKNOro MHOrorpaHHuKa.

2. OTHOCUTENDbHbIV YeObIWEBCKMIA paanyC 1 LEHTP, AMaMeTpasbHble TOYKM HEMYCTOro
OorpaHVUYeHHOro MHOXecCTBa.
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CBoCTBa OTHOCUTENBHOIO Y4ebbIWEBCKOro paauyca u OTHOCUTENbHOrO YeObllWEeBCKOro LeHTpa.
MeTpuryeckas NPoeKLMs TOYKN Ha MHOXECTBO, OTK/IOHEHME U

paccTosiHue Xaycoopdpa. Metpuyeckast n 0606weHHas MeTpuyeckasl NPoeKUnn To4KM Ha
MHOXECTBO.

OpTOFOHaHbHaﬂ TOYKM Ha NPLAMYIO U TMNepPnyIoOCKOCTb, METpMHecKas npoekuns To4K1 Ha
napannenenunen, Bbll'lyKJ'IbII7I MHOrorpaHHmK n KoHe4Hoe MHOXECTBO.

O606weHHas MeTpuyeckas npoekums. OTKNOHEHNE N paccTosHNE Xaycaopda Mexay HenycTbiMm
OrpaHNYeHHbIMUN MHOXECTBaMMU.

3. OTHOCUTENDBHDI YeObIWEBCKNI Ppaanyc 1 LEHTP, AnaMeTpasbHble TOYKN HEMYCTOrO
OrpaHNY4eHHOro MHOXECTBA.

CBoiCTBa OTHOCUTENBHOIO YeObIWEBCKOro paauyca u OTHOCUTENbHOrO YeObllWEBCKOro LeHTpa
KOMMaKTHOro MHOXEeCTBa.

HaxoxaeHne oTHOCUTENBHBIX YEObIWEBCKOro paanyca v LeHTpa, MHOXECTBa AMaMeTpanbHbIX TOYEK
NS KOHEYHbIX MHOXECTB Y MHOTOrPaHHMKOB.

4. PacctosHue ["'pomoBa-Xaycoopa u MeTpmyeckunin noaxon K pacno3HaBaHMO KOHEYHbIX
MHOXECTB 1 MHOIOrPaHHUKOB.

PacctosiHme ['pomoBa-Xaycoopdoa v ero cBoncTea. Havnydime annpokCUMMpyowme ceTu.
MeTpuyeckuii noaxon K pacno3HaBaHMIO KOHEYHbIX MHOXECTB Y MHOTOrPaHHMKOB.

5. O630p Apyrux NoaxonoB K pacno3HaBaHuio 06pa3os. CpaBHEHME C APYrMY NOAX04aMU K
pacrno3HaBaHuio 06pasos.

KoHTponbHas paborta.

(MPUMEP BAPNAHTA)

1. Bblumcnutb paccTosHme rno Xaycaopdy Mexay KoHeYHbiMu mHoxecTBamn M={(1;2), (-1;3)} n
N={(3;1), (1;0),(2;4)}n HanTn cyMMy MNHKOBCKOIrO 3TUX MHOXECTB .

2. Harntun optoroHanbHyto npoekuuto Todkn M(1;-1;4) Ha TeTpasgp ¢ sepwuHamu A(2;1;5),
B(-1;-2;4), C(3;0;-4), D(2;-3;6) 1 HaiATK 4eObIlWEBCKUA LLEHTP 1 paanyc METPUYECKOro NPOCTpaHCcTBa
{A, B, C, D} ¢ nHoyLMpOBaHHOW METPUKOWN.

3. Hantu paccTtosaHue no ['pomosy-Xaycoopdoy mexay mHoxecteamn M={(1;2), (-1;3)} n N={(3;1),

(1;0),(2;4)}-

7.1. OcHOBHas nuTeparypa:

1.BbluncnutenbHas maremaTtuka n cTpyktypa anroputmos/ B. B. BoesoanH; Mock. roc. yH-T um. M. B.
JlomoHocoBa.?2-e naa., ctep..?Mocksa: M13a-8o Mockosckoro yHuepcuteta, 2010.

2.Jlekunn nNo BblMMCANTENBHOW MaTemaTumke: yuebHoe nocobue / U. 2.6. MeTpos, A. U.
Nob6aHoB.?Mocksa: NHTepHeT-YHnBepcuTeT NHopMaumoHHbix TexHonoruii: BUHOM.
Nabopatopms 3HaHwuin, 2012.7522 ¢.0.7166 ¢

3.Teopus rpachos = Graphtheory / ®. Xapapu; nog pea. I". ['l. [aBpunosa; nep. ¢ aHrn. u npeanci.
B. IN. Ko3bipesa.?U3a. 4-e.?Mocksa: [[IMBPOKOM], 2009.7300 c.

3.AcaHoB, Maras OpaskumoBuy. [JuckpeTHas Matemartumka: rpadpbl, MaTpouabl, anropuTMel: yuebHoe
nocobve / M. O. AcaHos, B. A. BapaHcknii, B. B. PacuH.?/3paHune 2-e, ncnpasneHHoe 1
nononHeHHoe.?CaHkT-MeTepbypr [u op.]: JlaHb, 2010.7362 c.:

4.AcaHoB, Maras OpaskumoBuny. [luckpetHas Mmatemartumka: rpadobl, MaTpouabl, anropuTMbl: yyebHoe
nocobue / M. O. AcaHos, B. A. bapaHckuii, B. B. PacuH.?3naHue 2-e, ucnpaeneHHoe v
nononHeHHoe.?CaHkT-lNeTepbypr [ op.]: NlaHb, 2010.7368 c.:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536

5.JTekunn no nuHeriHon anrebpe 1 aHanMTNYECKOon reoMeTpun [TEeKCT: SNEKTPOHHBIA pecypc] :
ydyebHoe nocobwue / E. M. Kapuesckuin, M. M. Kapyesckuii ; KazaH. dpenep. yH-T .? OnekTpoHHbIe
naHHble (1 doann: 2,69 M6) .? (KasaHb : KasaHckuin benepanbHbiii yHuBepcutet, 2014) .?

URL:http:/libweb.kpfu.ru/ebooks/publicat/978-5-00019-193-4.pdf
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7.2. JlononHuTenbHasa nuteparypa:

1.3anun3Hsk B. E. Teopus n npaktvka no BbIHUCAMTENbHOW MateMaTumke [SNeKTPOHHbIN pecypc] :
yyeb.nocobue / B. E. 3anuansk, I'. W. WenaHosckas. - KpacHospck : Cnb. doenep. yH-T, 2012. - 174

c. http://znanium.com/bookread.php?book=441232
2.nasbipuHa, J1.J1., Kapuesckuin M.M. BeeaeHue B yncneHHblie metoapl. Y4ebHoe nocobue.
KaszaHb: KasaH.roc. yH-1, 2012. 122c.

7.3. UHTepHeT-pecypcChbl:

MaHTrHa, N. B. BoluncnutenbHas matematuka [OnekTpoHHbIn pecypc] : yuebHuk / U. B. MaHTuHa, A.
B. CrHuykoB. - 2-e n3a., nepepab. n gon. - M.: M®IY CuHeprusg, 2012. -
http://znanium.com/bookread.php?book=451160

znanium.com [reomeTpus u rpadpuka, 2014, Tom 2. Boin. 1/ 'eometpus v rpadouka, Tom 2. Bein. 1,
2014 - http://znanium.com/go.php?id=466643

N'ynan B.M. MatemaTnyeckme MeToabl aHanm3a u pacrno3HaBaHUs reHeTUYeCckon MHdopMaLmm -
http://znanium.com/bookread.php?book=309338

ObpaboTka n3obpaxeHuii. PacnosHasaHne 06pasos. -
http://www.computeroptics.smr.ru/KO/PDF/KO32-3/11.pdf

YeObblWeBCKMA LEHTP -
http://www.mathnet.ru/links/f{d8818ae62b10a52e1896238ec148cd8/ivm1261.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHMe ancumnamnHbl "BeluncnmtensHas reoMeTpus u pacnos3HasaHve 06pas3os” npennonaraet
NCMNONb30BaHNE CNeayoLWEero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme " BrubnuoPoccurka", 4OCTYN K KOTOPOW NpeLoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOoM
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKovalowme B cebs nybnmkaumm BeoyLmx pOCCUNRCKNX
n30atenbCTB ryMaHUTAPHOM NuTepaTypbl, U30aHNS HA aHIIMACKOM S3blKe BeOyLNX aMepUKaHCKUX r
€BPONENCKMX N3[aTEeNbCTB, a TAKXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKNX PEMMOHASbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpazoBaTesibHOro nNpoLecca M3naHnsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bMbNMoTeyHo cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N30atenbCcTB y4ebHOM NMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
NepruoanyecKnx N3aaHnm No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbctBa "[laHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTtepartype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCManbHOMY KONMMYECTBY NPOGOUIbHbBIX HanpasneHUn ¢
cobnogeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHble ayantopumn ans nposeneHnsa neKUMOoHHbIX 1 CEMUHAPCKNX 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbiM nnaHoM no
HanpasneHuto 01.03.01 "Martematuka" n npodgounio nogrotoskn O6wwmii npocouns .
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