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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CriocobeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAUBATh M PEATM30BBIBATH TPACKTOPUIO CAMOPA3BUTHS
Ha OCHOBE PUHLIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- METOOUYECKUU
- megarorudyecKui

1.3 JlucuuiuinHa OpUEHTUPOBAaHA Ha MOATOTOBKY OOyYaroIuXcs K MPO(EeCCHOHAIBLHOW AESTEIbHOCTH B
ctepe: 01 ObpazoBanue u Hayka (B cdepax: JOUIKOIHHOTO, HAYaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO,
cpeaHero obmero obpa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpEMEHEM,
BBICTPanBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIMIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTupyeT TpaeKTOpUIO CBOEro NpodecCHOHAIBHOTO
pocTa M JMYHOCTHOTO pa3BUTHUS, pacUIMpseT CBOH

npodeCcCHOHANBHBI  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe Oa30BbIe 3HAHUS, YMEHUS U
HaBBIKM W3 Pa3IUuHBIX cdep MnpodeccHoHaTbHON

JEATSILHOCTH, B TOM YHCJI€  HCIIOJIB3YET COBPEMEHHOE
nmporpaMMHOe oOecrieueHne B 007acTH  pa3pabOTKU
KOMITHIOTEPHOH TpaduKu

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

VYK-6 CnocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00OPAa30BaHUS B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH

Ne HanmenoBanwme ®dopma 0OydeHHS
/1 JACLIVIUINH,
OuHas 3aouHas
OTIPEIETISIOIIX
(cemecTtp) (cemectp)
MEXIUCIUTUTHHAPHBIE
CBS3M 112 (3|4 |5(6|7|1 (2|3 [4[5]6]38
1 [Self skills u + +
THIOTOPCTBO
2 |Street manc + +
3 |Ananutudeckoe + +
YTeHHE
4 |busHec-naHpPOBaHU + +
e B AnstHHBeCT
5 |buosnorus pa3BuTUs + +
YyenoBeka B HOpMe U
MaTOJIOTUN
6 |bupxesoe memno + +




Beenenue B
TICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MTOBEICHUS

Bsenenue B
CHELUAIBHOCTD

Buxtumonorus

BoenHas nponarania
KaK HHHOPMAIIHOHHOE

opyXHue

11

Boskarckuit
MIPAKTUKYM

12

Boccranosnenue
HUCTOPUHU CEMBH T10
OTKPBITHIM
HHPOPMAITHOHHBIM
0a3zaM JaHHBIX

13

Teiimudukanmys B
o0Opa3oBaHuN

14

T'eneTnka gyenoBeka

15

T'eononurtuka u
MOJUTHYECKAS
reorpadus

16

JBurarenbHbIN
pexuM (UHCTPYKTOP
o puzudecKoit

KYyJIBTYpe)

17

I[CBaHLBaLII/Iﬂ HOPMBbI
IICUXHUYCCKOTO 1
JIUMYHOCTHOI'O
Pa3sBUTHUA: NIPUYNHBI U
MMOCICACTBUA

18

Hdemorpaduueckue u
MUTPaLUOHHBIC
IPOLECCHI

19

JuarHoctuka u
TICHXOJIOTHYECKHE
TEXHOJIOTUN
npopUIaAKTHKH
OTKJIOHSIOIIETOCs
MOBEACHUS

20

3apybexxHas
JUTEPATypa U BHI3OBHI
COBPEMEHHOCTH

21

3apyOeKHbIH
TTon-Bokan

22

3amura npas
yeJI0BeKa

23

3mopoBbe-hopMupyIO
IME TEXHOJIOTHH B
00pazoBaTeIbHOM
cpene

24

HrpoBbie TEXHOJIOTHUU




25

WHCTUTYT ceMbH B
COBpPEMEHHOM
ob1ecTBe

26

WnTepHeT-aHaTNTHKA
— OCHOBa
TPOABMKEHHSI
COBPEMEHHOIO
NPEATPHUITUS

27

Kak n1r00uTh pebenka:
SMOIMOHAIbHEIN
KOMITOHCHT
POIUTEITHCKOTO
OTHOIICHUS

28

KommyHnukamus u
KOMMYHMKaTHUBHAs
KOMITETEHTHOCTh

29

KommraeHe B cucteme
obecreueHust
0€30I1aCHOCTH
OousHeca

30

Kommexcuas
SKOHOMHUYECKAs
0e30MacHOCTh
buzHeca

31

Komnerorepnas
rpaduka U Au3aiiH

32

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

33

Koyuunr

3 dexTuBHOTO
oOmenus. Texuuku
pa3BUTHSA
SMOIIMOHAIEHOTO
WHTEIJICKTa

34

KpenutoBanue
(hM3HUECKUX JTUT]

35

Kputnueckuii
WHCTPYMEHTapUM s
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

36

KynsTuBupopanue
MHUKPOOPTaHHU3MOB

37

Jlatnna Jlanc

38

JIMHTBHCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

39

Jluteparypa pycckoro
3apyOeKbs

40

JInunoe
IUIAaHUPOBAHUE U
yhpaBieHHE pabounuM
BpEMEHEM




41

MeHeKMeHT
Kapbephl: KaK CTaTh
YCHEITHBIM
pyKOBOAUTENEM

42

Mertoanka
COCTaBJICHUS
POIOCIOBHOM

43

MGTOL[LI HU3yUCHUA
IMOBCCOAHCBHOCTH

44

Mertoasl uzyueHus
CEeMBH

45

MexaHu3MBI
MPOTEKAHUS
OpTraHUYECKUX
peakimit

46

Mup coBpeMeHHOTO
HCKYCCTBa:
MOCTMOJICPHUCTCKUN
MPOCKT

47

MupoBble BOIHBI B
CPAaBHUTEIBHO-UCTOPH
YECKOM paKypce

48

Mogenu 3neKTpOHHON
KOMMEpINH

49

MonexynapHast
MHKPOOHOJIOTHS U
BHPYCOJIOTHUS

50

MornekynsapHo-0roor
WYECKHE OCHOBBI
MOBEJICHUS 1
3aBUCUMOCTEN

51

MotuBanus B
KOYYIHHTE

52

Hainorooonoxenue
OnsHeca

53

HopmMe! u ipaBuiia
COBPEMEHHOTO
JTHKETa

54

HopMs! s1361KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbLHON Cpebl

55

OO6mas ¢puznonorus
MUKPOOPTaHU3MOB

56

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JeSATEIbHOCTH
HEKOMMEPYECKHUX
OpraHu3alui

57

Opranunzanus paboTsl
C IETbMU

58

Opranm3aus paboTs
C ceMbei

59

Opranunzanus paboTsl
CIIOPTUBHOT'O CYbH




60

Opranuzanus
pa3BUBarOILEH
MPEIMETHO-TIPOCTPaH
CTBEHHOU CpeIbl

61

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(popmanuei

62

OCHOBEI
3D-monenupoBaHus

63

OCHOBEI
aKaJeMHUYECKOTO
PHUCYHKa

64

OCHOBEI
aKageMHYeCKOi
SKUBOIIACH

65

OCHOBBEI
apryMeHTaIuu

66

OcCHOBBI 0aJILHOTO
TaHLa

67

OCHOBBEI
OMOJIOTHYECKOM
CTaTUCTHUKH

68

OCHOBBEI
BHIE00JIOTHHTA

69

OCHOBEI
JIEKOpaTUBHOU
JKABOIUCHU

70

OCHOBEI JIET0BON
KOMMYHUKAIIH Ha
WHOCTPAHHOM SI3BIKE

71

OCHOBBI UTPHI Ha
OapabaHHOI
YCTaHOBKE

72

OCHOBBI UTPHI Ha
KJIaBUIITHBIX
MHCTPYMEHTAaX

73

OCHOBBI UTPHI Ha
3NIEKTPOTUuTape

74

OCHOBEI
KOMMYHHKAIIUU B
HHTEPHET-NPOCTPAHCT
BE

75

OcHOBEI
KOH(IIUKTOIOT I

76

OcHOBEI
KOTIMpalTHHTa

77

OCHOBHI KOyYHHTa

78

OCHOBEI JIOTUKHA

79

OCHOBEI JIOTOIIEIUU

80

OCHOBBI
MEIUITMHCKUX 3HAHHUH
B aJalITUBHON
(husnuecko KyapType

|+ +

4]+ |+




81

OcHOBEI 001IIEH
[IaTOJIOTHU U
TEpaTOJIOTHH B
aJanTUBHOU
(husnuecko KyabType

82

OCHOBBI OpTraHU3aNN
PpaboThI C MOJIOICKBIO

&3

OCHOBEHI PAaBHIILHOTO
MUTaHUS

&4

OCHOBEI
MIPEIOCTABICHUS
KUITHITHO-KOMMYHAJTh
HBIX YCIyT
HACeJIEHHUIO

&5

OCHOBEI
paIrMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

86

OCHOBEI
COBPEMEHHOTO BOKaJIa

87

OcHOBBI
COBpPEMEHHBIX
METOZIOB (hU3HIECKOTO
aHaJiu3a BelecTBa

88

OCHOBHI CyIeOHOM
JIMHTBUCTHYECKOUN
JKCIIEPTU3EI

&9

OCHOBHI (PU3HOIOTHI
U TUTUEHEI AeTel

90

OCHOBBI YaCTHOH
[IaTOJIOTHH B
aJalnTUBHON
(husnuecko KyabType

91

OcHOBEI
3¢ PEeKTUBHOTO
MEHEKMEHTA

92

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

93

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

94

OcobeHHoCTH
CaMOIIPE3CHTAINH B
g poBoii cpene

95

Odopmnenne
pe3yNbTaToB
OHOJIOTHYECKHUX
HCCIICIOBAaHUH

96

HGHaFOFI/IHGCKaH
IMpaKTUKa

97

Ilegarormueckas
TEXHUKA U
MacTepCTBO

98

Ilenarornueckue
TEXHOJIOTUN 00yJCHHUS
1 poBoro
MTOKOJICHUS




99

Ilegarornueckuii
aApPTUCTU3M

100

Ilenarornyeckuii
JU3alH TeXHOIOTHI
00ydJeHus

101

ITuceMeHHBIN
MepPeBOl JOKYMEHTOB
(hU3UICCKUX JIHIT

102

IIncpMeHHBIN
MePEBOJT JOKYMCHTOB
FOPUIUICCKUX JIHIT

103

IlnanupoBanue n
OpTraHu3aIys
OMOJIOTHYECKHX
HCCIICIOBaHUHU

104

IIoBenenue B
MTyOTMIHBIX MECTaX

105

TToBcenHeBHBIE
pasroBophI

106

ITo3nanwme cebs gepes
NPaKTHYECKYIO
TICHXOJIOTHIO

107

ITo3nanwme cebs yepes
MICUXOTUATHOCTUKY

108

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBpPEMEHHOM
IICUXOJIOTHH

109

HOCTTpaBMaTI/I‘ICCKOC
JJUMYHOCTHOC
Pa3BUTUC: IPUTOBOP
HJIK TOYKa
JIMYHOCTHOT'O pOCTa

110

HpaBOBBIe OCHOBBEI
IpUpOAOIIOIb30BaHNA

111

IIpakTuky™m 1o
UTPOBBIM
TEXHOJIOTUSM

112

IIpakTuky™m 1o
OpraHHU3aIuu
JIOrOoneInYeCcKOi
paboTHI B
JIOIITKOITFHOM
00pazoBaTeIbHOM
YUpEeXKICHUH

113

[IpoGema cmpicia
JKU3HH U [IEHHOCTH B
¢unocodun

114

[IporpammupoBanue
Ha s3b1ke Python.
basoBelii Kypc

115

[IporpammupoBanue
Ha s3b1ke Python.
[IponBuHYTHIH Kypc

10



116

[IporpammupoBanue
Ha s3b1ke Python.
Pazpabotka
BEO-IIPUIIOKEHUH C
UCIIOJIb30BaHUEM
Flask

117

IIporuBogeiicTBue
KOPPYIIINH U
(hopmupoBaHue
AHTUKOPPYMIIHOHHOTO
MOBENIEHUS INYHOCTH

118

IIpodeccnonanbHbIC
KOMIICTECHIIHN
THIOTOPA

119

Ilcuxuka u MO3T

120

TIcuxomorus
Onaromony4us, Uin
TICUXOJIOTHS
CYACTIUBOTO
yeoBeKa

121

TIcuxomorus
JIEBUAHTHOH
JIMYHOCTH

122

Ilcuxomorus JACTCTBa

123

Tlcuxonorns
WHIUBUTYJTA3AITIN 1
TBIOTOPCTBO

124

Tlcuxonorns
KpEaTUBHOCTH

125

TTcuxonorus
KPUTHUYECKOTO
MBIILUIEHUS

126

TTcuxonorus
MOJOJOCTH U
3peNOCTH

127

TIcuxomorus
MOJIPOCTKOBOT'O U
FOHOIIIECKOT'O
BO3pacTa

128

IIcuxonmorus panHero
BO3pacTa

129

Tlcuxonorns
TBOPUYECKOTO
CaMOpPa3BUTHS

130

IIcuxonoro-nenaroru
YECKHE OCHOBBI
WUTPOBBIX TEXHOJIOTUN

131

ITcuxoduznonormaeck
W€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
hyHKIIHHA

132

Pexuccypa u
aKTepCKoe
MacTepCTBO

133

PeueBoe uckyccTBO

134

PomocnoBHO-O0norpad
MYECKOe KpaeBeAeHUE

11



135

Pycckas
MHUCaTeNbCKast
kputuka XIX-XXI
BEKOB

136

Pycckuit Ilon-Bokan

137

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

138

CamoopraHuzarus u
CaMOPEryJIISIHs B
BUPTYaITBHOM MHpE

139

CamopasBuTHue u
aKTepcKoe
MacTepCcTBO

140

CoBpeMeHHAass XUMUS
U OKpY’Kalolias cpenia

141

CoBpeMeHHbIE
HHCTPYMEHTBI JINYHOM
3¢ (HeKTUBHOCTH

142

CoBpeMeHHbIE
METO/IBl XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

143

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

144

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHAIBHOMY
MEHEPKMEHTY

145

CoBpeMeHHbIE
JKOJIOTUIECKHE
MPOOIEMBI

146

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

147

CrannmapTu3anus u
yIpaBlicHHE
KaueCTBOM B
pPECTOpAaHHOM U
TOCTHHUYHOM
om3Hece

148

Crapran
«Art-pa3BuTHe»,
MPUMEHEHNE METOJIOB
apT-TepaneBTHYECKON
paboThl B colMabHOM
MIPOEKTE

149

Crapran gepes
COIMATTbHBIE TIPOEKTHI
B HEKOMMEPUYECKOU
OpraHHU3aIun

12



150

Crpareruu u mpaBuiia
0€e3011aCHOr0
WHBECTUPOBAHHS Ha
(hMHAHCOBBIX PHIHKAX

151

CrpaxoBaHue
JUYHOCTH

152

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

153

TearpanbHas
TMeTaroruKa

154

TekcT u [uckypc B
Hurepuere

155

TeopeTuxko-MeToan4e
CKH€ OCHOBBI
BOXKATCKOMN
JESTeNbHOCTH

156

Teopus u mpakTUKa
CyJIeHCcTBa B CIIOPTE

157

Teopus u npakTHKa
cyAeicTBa No BUIaM
BOCK «I'TO»

158

Texuomorunu
BOXKaTCKOI
IEeATEILHOCTA

159

TeXHOJIOTUH AET0BOIO
o01LIEeHNS

160

Texnonoruu
KOPPEKINH PEUEBBIX
HapyllIeHul y nereit
JIOIITKOJIFHOTO
BO3pacTa

161

TexHosmoruu
MeIHnannu B
paspemeHuu
KOH(IJIUKTHBIX
cUTyaluin

162

TexHOoIOTUM pa3BUTUS
BBICIIINX
TICUXUYECKUAX
hyHKIIHHA

163

Texnonoruu
pedaeKCHBHO-TBOpUEC
KOTO CaMOpa3BUTHUS

164

TexHoIOTHA B
OpTraHu3aIus
TOCTHHUYHO-PECTOPaH
HOT'O KOMILJIEKCa

165

TpeHuHr
«Maitaa-putHeCc)

166

VYopapnsroniuii
pecTopaHOM: Kaphepa,
pasBuTtHe u soft-skills

167

OyHKIMOHATBHAS
COCTaBJISFOLIAsI

3¢ PEeKTUBHOTO
MEHEKMEHTA

13



168 |[ludposas kynerypa | + | + + |+

169 |YenoBek Ha BOiHE Kak + +
COIMOKYJIBTY PHBIN
(heHOMEH

170 |9xonorus arMocheps + +

171 |9xomorus + +
ruznpochepsl

172 |DxoHOMHKA + +
IIPUPOIOIIOIb30BAHUS

173 | OkOHOMHKO-TIPaBOBBIE + +
ACTICKTHI CO3JaHuUs U
pa3BHUTHS
COOCTBEHHOTO
OusHeca

174 |OnexTpoHHBIN + +
Ou3Hec. DIeKTpOHHAS
KOMMEPITHS

175 | 9ueprospdpeKTHBHOCT + +
b H
3HEprocOepeKeHNE B
KWITHITHOU cdepe

176 | OTHOKYNIBTYpHBIE + +
pETHOHBI MUpa

177 |¥OBeHansHOE TIPaBO + +

178 [SI3bIK Kak 0OBEKT + +
CyleOHOM IKCTIEPTU3BI

179 | SI3pIKOBast IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

Huctumnza «History&Technology» otHOCUTCS K 9acTu, ¢popMHUpyeMOl ydyacTHUKaMU 00pa30BaTeIbHBIX
oTHouIeHuH, yuebHoro rutana OIl mo nHanpasnenuto noarotoBku 44.03.01 - [leparornyeckoe o6pa3zoBaHue.

Hucrunnmaa «History& Technology» uszydaercs B 4 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHBI:

. Ounas 3aoyHas
Bun yueGHOM paboTHI
(Bcero yacoB) | (Bcero 4yacon)

O0mas Tpy10éMKOCTb JMCIHUIITHHBI 72 72
KonTaktHas pabora 32 8
Jlexuu (Jlexiun) 16 4
[Tpaktuueckue (IIpakr. pab.) 16 4
CamocrostenbHas pabota (CP) 40 60
3auer - 4
3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI paszena/TemMsl Jlexmym | TIpakr. CP KOHTPOJIS

pao.
o|3]o]3]0]3

4 cemectp




1 Bsenenue B 2 los| 2 1 > | 12 CobecenoBanue
3D-moznenupoBaHue

2 Bunibl, mpuHIMTIBL CobecenoBaHnue;
CO3JlaHUs U 2 |os)| 4 | ) 12 [IpakTnueckas
HCIIOJIb30BAaHUE pabora
3D-moneneit

3 Co3manue CobecenoBaHnue;
3D-Mmoneneit [IpakTnueckas
HUCTOPUYECKUX 4 10,5 6 1 |10 ] 12 pabora
JOCTOTIPUMEYATETbH
ocTei

4 MeTtonbl CobecenoBaHnue;
noctpoenus 3D IIpakTrueckas
MoJIeNeN Ha pabora
npuMepe
PEKOHCTPYKLIUH 4 105 6 1 |10 ] 12
CrpactHoro
MOHACTHIPS U
MpUJIETAOIIEH
ILIOIIAd1

5 Co3nanue [IpakTnyeckas
3D-Mmonenun - - 6 2 |12 | 12 pabora
Diideneroit baman

Tema 1. BBenenue B 3D-monenupoBanue (YK-6)

Jlekumus.
1. OOurue mOHATHS U OTIPECIICHHUS.
3D mozpenupoBaHHEe — 3TO MPOLIECC CO3MaHMS TPEXMEPHON MOsIETH 00BEKTA.
3amaua 3D-MonenupoBaHus: pa3padoTaTh BU3yadbHbIN 00BEMHBIN 00pa3
xenmaemoro oobekrta. I1pu 3ToM 06pa3 MOXKeT Kak KOIUEH rOTOBOTO (M3BECTHOTO)
00BEKTa, TaK M pa3pabOTaHHBINA C HYJIS.
Jnst coznanus TpEXMepHOH rpaduku He0OXOIMMO 3HATh PACIIONOKEHUE
00BEKTa, KOTOPOE OMpenesieTcss CucTeMon koopauHat. OCHOBHOM SIBIISIETCS
JIeKapTOBasi CHCTEMA KOOPAMHAT.
B tpéxmepnoii cucreme koopaunat 3D-3-dimensional ocu 0003Ha4ar0TCs Kak
X,Y, Z, npuuéM Z och neprneHauKyiIspHa miockoctu XY. B pa3HbIX porpaMmmax
OpUEHTaNMs Z OCH MOXKET OBITh Pa3IMUYHOMN.
MecrononoxkeHne 00beKTOB, BEIPAXKEHHBIX M0 OTHOILIECHHIO K CUCTEME
koopauHatT XYZ, Ha3bIBAE€TCSI MUPOBOM CUCTEMOU KOOPAMHAT.
Jlnst coznanus 00bEMHOTO N300paXKEHHUsI CYIIECTBYET HECKOIBKO TOAXO0/I0B:
1. Ot mmockoCcTH K 00BEMY (KOTIa PUCYIOT TIJIOCKUNA OOBEKT U IS
co3aHus TPEXMEPHOTro 00pa3a paccMaTpPHUBAIOT OOBEKT C PA3IMYHBIX
CTOPOH TaKXe Ha MJIOCKOCTH, IPUMEDP — YEPTEXKH).
2. OT 006BEMa K TUIOCKOCTH (B HEM M3HAYATIBHO CO3AAETCs TPEXMEPHBII
o0pa3 ¥ J1sl MOIYYEeHHsI CEPUU ITIOCKUX KApTUHOK JI€at0T CHUMKH
3TOTO TPEXMEPHOTO OOBEKTA C PA3IMYHBIX PAKypPCOB, MOJIOKEHHUIH
u T. A. [Ipunnun peanusyercs B 3Ds Max, Cinema).
JIOCTOMHCTBA U HEJOCTATKH TPEXMEPHOU rpaduKu
HoctouncrBa Hemocrarku
Peanuctnunocts
[[upoxas cdepa mpuMeHESHHST
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CBobOoga TpanchopMaIuu 00bEKTOB
3HaunTENBHBIN 00bEM (pailiioB
IIporpaMMHast 3aBUCUMOCTb
Jlnia co3nanus TpEXMEpHBIX 00BEKTOB HanboJee pacpocTpaHEHHBIM
Croco0OM SIBJISIETCSl IOCTpOeHUe (PUryp U3 ceTKu moiuroHoB (polygon). [Tonuron
xapakTepusyercs BepimnHaMu (vertices), péopamu(edges), rpansmu (faces).
OOBEKT, COCTOSAIINHI N3 MHOXKECTBA TIOJIMTOHOB, MPEICTABIAET COO0M
MOJIUTOHAJIBHYIO CETKY, 0TOOpakeHne KOTOPO MOXKET ObITh IMOJHBIM
Y HETIOJTHBIM.
[TonuroHanbHbIE CETKH MOTYT CTPOUTHCS U3 TPEYTOIHHUKOB MIIH
PSMOYTOJIHLHUKOB. [I0BEpXHOCTH CETKHU OIMPEEIIeTCs ¢ TOMOIIBIO
JIOTIOJIHUTENBHBIX aTpUOyTOB. ATPpUOYTHI TOBEPXHOCTU MOTYT OBITH MIPOCTHIMU
(CcTIIONIHOM LBET) U CIIOXKHBIMU (IIBET ¢ 3P dexrom Onecka). [loBepxHOCTD TaKxke
MOKET OBITh Mpe/ICTaBIeHa ¢ MOMOIIbIO OAHOTO MK O0Jiee pacTpOBOTO
n300pakeHHs, KOTOPbIE HAa3bIBAIOT TEKCTYPHBIMHU KapTaMH (TEKCTypamH).
B coBokymHOCTH CBOMCTBAa MOBEPXHOCTH UMEHYIOTCA Kak Marepuaibl. Hannune
OHOTO WK 60JIee MCTOYHUKOM OCBELICHHUS TIO3BOJISET MPEICTABUTh OOBEKT
B Oosiee ectecTBeHHOM hopme. [IpocTpaHCcTBA C OOBEKTOM U HCTOUHUKAMH
OCBEIICHUS HOCAT Ha3BaHM CLCHBI OCBEIICHUSI.
Tak kak NOJUTrOHANBHBIE CETKHU CTPOST MO KOOPIAUHATAM CBOMX BEPIIHH,
npeoOpa3oBaHre 0OBEKTOB OCYIIECTBISAIOT 0€3 OTAETBHON MPOPHCOBKU KaXK 10U
€ro BEpPIIMHBI C IIOMOIIBI0 MaTPULl, KOTOPbIE TO3BOJISIOT U3MEHSThH pa3Mephl
00BEKTOB, X MOBOPOT U JIBHKEHHUE 0e3 (PaKTUUIEeCKOTO U3MEHEHUS 3HAYCHUN
B €r0 BeplINHAX.
Kaxnas cuena 1yt pucoBaHust 001ajaeT TOYKOW MpOCMOTpa, KOTopast
BU3YaJIM3UPYETCS C TOMOIIIBIO Kamep.
[eiinep — 3T0 Mporpamma, BEIIOIHSEMAast Ha TpaUIeCcKoM MPOIECCOpe B
npouecce 00paboTku Kaapa. Mcnonb3yercs s onpeaeneHus: KOHEUHbIX
napaMeTpoB 00beKTa WK n300pakeHus. OHa MOXKET BKIIOUATh B ce0sl ONMCaHHe
MOTJIOIIEHHUS WIIM PacCesiHUS CBETa, HAaJ0XKEHHUE TEKCTYPbl, CMEILIEHUS
MOBEpPXHOCTH U T. A. Hanpumep, LLleiinepsl MOTYT ObITh HCTIONB30BaHBI TS
PHUCOBaHHUSA MOBEPXHOCTU KUPITUYHOMN KJIaJKH Ha aOCOIIOTHO TUIOCKOM
MTOBEPXHOCTH.
Briaenstor caegyroniye S 3Tanos:
1. MonenupoBaHie — 3TO CO3/1aHUE 0OBEKTOB, KOTOpPBIE OyIyT Ha CIICHE.
Brigensior cienyomuye THIBI MOJEIUPOBAHUS
o MonenupoBaHue Ha OCHOBE MPUMUTHUBOB (TI0/1 TPUMUTHBAMHU
MMOHUMAIOT MPOCTEHIIHE MapaMeTpudeckoe OPMBI: yIIIbl, ChEpHI,
nupamubl). [lpu BU3yanuszannu 3tu 00beKTH IpeoOpa3yoTcs
B [TOJIUTOHBI, HO MTOJTyyaeMasi TOBEPXHOCTh BRINISIAUT OoJiee TIaKoi 3a
CU€T CIEIMATBHBIX AJITOPUTMOB 3aKPACKH.
0 MonenupoBanue Ha 0OCHOBe cedeHu. OOBEKTH HA OCHOBE CEUCHUM
Ha3BaHBI 110 aHAJIOTHH C CYJOCTPOCHUEM, B KOTOPOM NPUMEHSETCS
HaTSATMBaHUE TIOBEPXHOCTHU Ha NMPOU3BOJIbHOE ceueHue. CeueHne uimn
IUIOCKHE (POPMBI B 3TOM CIIOCOOE pacIionaraoT BI0JIb HEKOTOPOTO
MyTH.
o MonenupoBanue, OCHOBaHHOE Ha UCTIOJIb30BaHUH OYyJIEBBIX
onepanusx (mepeceyeHue, Berantanne). OCHOBOM CITyKar
MOBEPXHOCTHU. [Ipu 3TOM BBIAEINSAIOT CIEAYIOIINE TOBEPXHOCTH:



MHOTOYTOJIbHBIE KapKachl, IOCKYTKH (CIIIaiiH-MO/IETMPOBAHUE), B 3TOM

B CiIy4yae 0OBbEKThl U3MEHSIOTCS C MOMOIIbIO KOHTPOJIbHBIX TOYEK.
O0pa3zyromiye CrulaifHbl pacnoiararoTcs Mo KpasimM co3/1aBaeMon
MOBEPXHOCTU. TeXHONOTHs co3JaHus IaBHBIX (OpM U MOzeeH,

NPUHIMI: ¢ TOMOIIBIO YIPABJISIOIINX BEPIIUH MOKHO BO3/I€HCTBOBATh

HE TOJILKO Ha KpaitHue (KOHTPOJIbHBIE) TOUYKH, HO U Ha JTFO0YI0

JIOKaJIbHYIO 00JIaCTh MOBEPXHOCTH. [Ipumensiercs ans co3aanus

00pa3oB KUBOTHBIX, JIFONICH.

0 MoznenupoBanue 10 OBEPXHOCTH CIIAHHOBOM ceTKHU. [Ipu 3TO0M
C03/1aéTCsl COBOKYITHOCTD CIUIafHOB B BUJIE KapKaca, Ha OCHOBE

KOTOPOTo (OpMHUpPYETCS TOBEPXHOCTb.

2. TexcTypupoBaHue — 3TO IpUJAHUE TOBEPXHOCTSIM MOJAEIHU BUAA PEabHbBIX
MarepHaioB (IepeBo, MeTaia, IacTuka). B npouecce co3nanus
MPOCTENIINX TPUMHUTHUBOB KaX/I0MY W3 HUX Ha3Ha4yaeTcs LIBET, KOTOPbIi Ha
CaMoM JieJie He ABJISIeTCS [IBETOM ITOBEPXHOCTH, @ 0003HAYaeT [[BET
KapKacHOM CTPyKTypbl. YTOOBI mocie BU3yaau3aluuu 00bEeKTa OH CTall
pealMCTUYHBIM, IPUMEHSIOT PEAaKTOp MaTepuanoB. B perakrope MOKHO
YCTaHOBUTD PEeaNIbHBIN IBET 00BEKTA, IPU 3TOM OH MOXKET OBITh OCHOBHBIM
(ompenensieT MOKPBITHE BCETO 00BEKTA), OOTEKAIOIINM (OTPEACIISeT BIUSHHUC
(hOHOBOTO OCBEIICHMSI ), 3ePKATHHBIM (OTIpeIesieT Haubosee ipKue
OnecTsIMe y4acTKU MOBEPXHOCTH 00BhEeKTa) U T. 1. B mporiecce co3nanus
MaTepuaaoB MOTYT ObITh UCIIOJIb30BaHbI KAPTHI TEKCTYP (pacTpoBbIe
n300pakeHNs peabHBIX 00BEKTOB) U MPOLEAYPHbIE KapThl (M300paXKeHUA,
KOTOpbIe TeHepUPYIOTCS IPOrpaMMHBIM IyTéM). B mponecce co3nanus
00BEKTOB MOTYT HaKJIaJbIBaThCS HECKOIBKO KapT OJJHOBPEMEHHO. JTO
omnpenenseT 3pPexTsl TeKCTypupoBaHus. TouHOE pa3MelIeHre MaTepuaioB
Ha MOBEPXHOCTH 0OBEKTOB IOCTHraeTcs KapauTaMu npoernuposanus. [Ipu
CO3JIaHUU MaTepHaiOB ONPENESIOTCS TaKue CBOMCTBAa 00BHEKTOB, KaK
OTpaKeHHE, MPEIIOMIICHHUE, PO3PAYHOCTh. [IpH 3TOM MOXKHO U3MEHSATH CUITY
CBETAa, TUIl OBEPXHOCTU. DTO Pean3yeTcsl C MOMOMIBIO CMEell. aJITOPUTMOB.
3. OcBenienre — 310 A0OABICHHUE U pa3MeEIlleHe HCTOYHUKOB CBETA
AHAJIOTMYHO CTYIMITHOM ChEMKE. biaromapsi OCBEIIEHHIO MOXKHO
c(hopMUPOBaTh TCHU OOBEKTOB CIIEHBI, U3MEHUTH CBOMCTBA 0TOOpaKEeHUs
MaTepuaioB, o0liee HaCTPOCHUE CLEHBI.

4. AHMManust — 3TO MPOLECC CO3MaHUS ABMKEHHS MTyTEM IPOCMOTpa ObICTPO
CMEHSIOIINXCS KaJApOB (U3MEHEHHE BO BpEMEHHU KaKUX-JTMOO CBOMCTB
00BEKTOB, HAIPUMEP IMOJIOKEHUS B IPOCTPAHCTBE, pa3Mephl, U MaTEPUAIIOB,
HaIpUMep LBET, IPO3PadyHOCTh). [l CO3AaHNS WILTIO3UH IBUXKEHUS
3a4acTyl0 NIPUOETaroT K MaTeMaTUYECKOMY OITMCaHHIO 3TOTO JIBUKECHUSI.

5. Buzyanuzanus nHeobxonuma asist GOpMUPOBAHUS OKOHYATEIHHOTO
n3zo0pakenus. Onepanys HOCUT Ha3BaHUe penaepuHra. [Ipu peanuzamuu
YUHUTHIBACTCS:

0 KauecTBO M300paKeHMs, TIPU 3TOM IO/ KaueCTBOM M300paKEeHHUs
MOHUMAIOTCSI (P (EKTHI CIIIaXUBaHUS, CO3AaHUE CKPYTIIEHHBIX THAarOHAIbHBIX
nuHUH (pEOep), KOMYecTBa IIAaroB B IMOJUTOHATIBHOMN CETKE;

0 OCBElICHHE, HApUMepP: OObEMHBIN CBET, MPOXKEKTOPHI U UX KOJIUYECTBO

u T. 1. Yem Oonee ciaoxHbIe 3PPEKTH OCBEIICHUS IPUMEHEHBI, TeM 0ojee
3HAYUTEIbHBIE PECYPCHI TPEOYIOTCS AJIs BHIUUCICHHM

0 pa3Mep U300pakeHUs, IPU ATOM I10J] pa3MEePOM MOXKET ITOHUMATHCS Kak
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rabapuTHOE N300pakeHHe, TaK U €0 Pa3pelIeHUE B MHKCEIISX.
IIpakTnyeckoe 3ansATHE.

[Tepconax pucoBaHHOTO (puiIbMa. AHATOMUS U XyIOKECTBEHHOE 0(opMIIeHHE 00bEMHO-KYKOJIBHOTO
¢wmibMma. [Torck ob6pa3a aHUMAIIMOHHOTO TEePOS.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[Tonsitue anume. Tepmunonorusi. OcoOEHHOCTH PUCYHKA, CHOJKETa, My3bIKH 1 3ByKa. Kimaccudukarms
aHUMe: 110 1IeJIEBOM ayAUTOPUH, TIO CTHIIIO IOBECTBOBAHUS, 110 AHTYPAXKy U TEXHOJIOTUH, IO XapaKTepy
B3aMMOOTHOIIICHUH TIepcoHaxkei u ap. @opmatel anume: Tenecepual, hpuabM, OVA, ONA. CtpykTypa
aauMe. OCcoOOEHHOCTH pacrpocTpaHeHus aHume B Poccun.

Tema 2. Buabl, NpUHOMIBI CO31aHUA U Ucnoab3oBaHue 3D-monedneii (YK-6)

Jlexknus.
Buast 3D - mopeneii:
1) Kapkacnast Mozenb: — mipecTaBisieT GopMy AeTanei B BHIe KOHEYHOTO MHOKECTBA JTUHUHN. [ Kakmon
JIUHUM U3BECTHBI KOOPAMHATHI KOHIEBBIX TOYEK M (YHKIHS JIMHUU (MCIONb3YETCS PEIKO B CHELMATbHBIX
3a/1a4ax).
2) lloBepxHOCTHasi MOAENb: — TpPEACTaBIsICT (GOopMy JAeTajeii ¢ MOMOIIbI0 OrPAaHUYHBAIOIINX €€
MOBEPXHOCTEH (AaHHBIE O TpaHsIX, BEpLIMHAX, pedpax, (QyHKIMM MOBepXHOCTeH) (ocoboe mecTo - B
MOJICTHPOBAHUM ~ TPAHCIIOPTA, KOpIIyca ad’pOAMHAMUYECKUX IMOBEPXHOCTEH, JIOMATKH, OOIIMBKHU
¢brozenska. . .)

3) OObemHBIE TBEpAOTENbHBIE MOJEIU: — JONOJIHUTENBHO COAEPKaT B SABHOM (opme CBeIeHHs O
MPUHAIICKHOCTH JIEMEHTOB BHYTPEHHEMY HJIM BHELIHEMY 110 OTHOIIECHUIO K JIETAIN IPOCTPAHCTBY.
CymiecTByeT 2 OCHOBHBIX NPUHIIUIIA CO3AAHUS TPEXMEPHBIX MOJETICH:

- HammsaaHocTs.

- UnopmMaTuBHOCTS.

HarnmsimHOCTh - 3TO CBOWCTBO M300paKCHMsI 3aKIIOYACTCS B MPABWIIBHOM M SICHOM IPEICTaBICHHH 00
o0bekTe MomenupoBaHus. HammsimgHOcTh co3fmaercs BHEIHUM  OQOpPMIICHHEM TPEXMEPHOW MOJIEIIH,
IIBETOBOM TaMMOM, CHCTEMOW 0003HaueHUi, (popMamMu 1 pazMepamMu AJIEMEHTOB COICPKaHUS U300paKeHMS,
€ro TEKCTYpOW M CTPYKTYpOWH, T.€. HAIISAHOCTh TPEXMEPHOW MOJEIN — ATO BO3MOXXHOCTH 3PHTEIBHOTO
BOCTIPUSITHST TIPOCTPAHCTBEHHBIX (OPM, pasMepoB H pa3MENICHUs H300paXEHHBIX O0BEKTOB. Yem
NeTajgbHee MOJIETb, TeM OO0JbIe OOBEKTOB ¢ OOJIBIIMMH MOAPOOHOCTSIMH TOKa3aHHBIX Ha mozenu. [lpu
3TOM B IIEJISIX MOBBIIICHUS HATTISTHOCTH M300paskeHHsI IIPOBOJIST ONTUMH3AINIO TAHHBIX, TO €CTh OOBEKTHI,
UMEIOIINE BTOPOCTEIICHHOE 3HAYCHHE, Ha MOJICITH HE TIOKA3hIBAIOT.

WHpOopMaTHBHOCTE - CBOHCTBO TPEXMEPHBIX H300paKEHUH ONpeAesIoNIeecs, MPEekKIe BCEro, HAINIHEM B
HUX pa3HOOOpa3HBIX MPOCTPAHCTBEHHBIX XaPAKTEPUCTUK. MakCUMyM WH(POPMATHBHOCTH TPEXMEPHBIX
M300pKCHU O3HA4YaeT TMOAPOOHBIA, JCTaldbHBIM IIOKAa3 BHEITHETO OOJIMKa, MPOCTPAHCTBEHHOTO
TIOJIOKEHUSI, Pa3MEPOB U (OPM BCEX CKOIBKO-HUOY/b CYIIECTBEHHBIX 3JIEMEHTOB IIPOCTPAHCTBA

B Hactosiiee Bpemsi co3gaHue W HCHOJIb30BaHWEe 3D-Mozeneil MECTHOCTHM HaxXOIWT IPUMEHEHHE B
pasIUYHBIX 00JAaCTSIX JeATEIBbHOCTH: OOpa3oBaHMM W Hayke; HE(TIHOW W Ta30BOM WHIYCTPHH,
CTPOUTENLCTBE, TOPOJICKOM  KajacTpe, Kaprorpaduu; ymnpaBIeHWHW TPHUPOAHBIMH  PECYypCaMH;
AKOJIOTMYECKOM MOHHUTOpUHTE, B TypusMe. llupoko TpéxmepHOE MOACIUpPOBAHUE NPUMEHSETCS B
GbopMHpOBaHMM MJAHHBIX JJIS1  KaJacCTPOBBIX (3€MJIEYCTPOUTEIBHBIX, TPATOCTPOUTEIBHBIX) CHCTEM.
Bornbiyro monynspHOCTh MUMEIOT WHTEPAKTUBHBIE HHU(POBBIE MOACIH TOPOAOB, C IMOMOIIBIO KOTOPBIX
perarTcs 3aa9u TOPOICKOTO TUTAHUPOBAHHUS, YITPABICHHS TPAHCTIOPTOM, 3aIllMTa OT IIyMa | JIp.

Jlis mpaBUJIBHOM OLIGHKM BBIOPAHHOTO BapuaHTa PEUIeHHs] MMOCTAaBICHHOW 3aJauyd HEOOXOAMMO HMETh
MH(GOPMAIMIO HE TOJBKO O IJIAHOBOM IOJIOKEHUU U BBICOTE OOBEKTOB, HO M O TOYHOCTU 3THUX JaHHBIX,
KOTOpasi 3aBUCUT OT MCXOJHBIX MaTepHalloB TaKMX KaK KOCMHMYECKas M a’pocbeMka. A3podoTochEMKa,
HECMOTpsl Ha OBICTpOE Pa3BUTHUE METOAOB AWCTAHIIMOHHOTIO 30HAMPOBAHMS 3€MJIHM, OCTAETCA OJAHUM W3
OCHOBHBIX cI10c0o00B co3nanus 3D-mozeneil, T.K. MO3BOJISIET MOCTPOUTH METPUUECKYIO, T.€. U3MEPIEMYIO,
MO/JIEJIb BHICOKON TOUHOCTH.

[IporpammHoOe obecrieueHne
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[IporpamMMHbIe MAKETHI, MO3BOJSAIOIINE CO3aBaTh TPEXMEPHYIO IpaUKy, TO €CTh MOJACIUPOBATh OOBEKTHI
BUPTYaJbHON pEaNbHOCTH U CO3/1aBaTh HA OCHOBE 3TUX MOJEeH n300pakeHHsI, 0O4eHb Pa3HOOOPA3HBI.

[Tocnennue rofpl yCTOMYMBBIME JIMACPAMU B ATON OOJIACTH SIBISIFOTCSI KOMMEPYECKUE TTPOTYKThI, TAKHUE KaK:
Autodesk 3D Studio Max

Autodesk Maya

Autodesk Softimage

Maxon Computer Cinema 4D

Blender Foundation Blender

Side Effects Software Houdini

Maxon Cinema 4D

TpexMepHbIe TUCIUIeH

Tpéxmepnsie, wiu crepeockornmueckue aucruien, (3D displays, 3D screens) - nucruied, MOCPEICTBOM
CTEPEOCKONNYECKOTO MM KaKoro-JInbo Apyroro s¢d¢exra cosgaroliue WUTIO3UI0 peajbHOro oonéma y
JIEMOHCTPUPYEMBIX U300pakKeHUI.

B nacrosimee Bpems nogasisioniee OOJbIIMHCTBO TPEXMEPHBIX N300paKeHHM MOKA3bIBAE€TCS MPU MTOMOIIU
cTepeockonnyeckoro 3ddexra, kak Hambosee JErKOro B peaiv3ally, XOTS HUCIOJIb30BaHUE ONHOM JIHIIb
CTEpEOCKOIINHU HEJb3s Ha3BaTh JOCTATOUHBIM AJi1 00bEMHOTO BOCTIpuATHS. YeaoBedeckui 11a3 Kak B mape,
TaK U B OIMHOYKY OJIMHAKOBO XOPOIIIO OTJINYaeT 00bEMHBIE 00BEKTHI OT INIOCKUX U300pakeHUH.

Kunotearpsi ¢ 3D

Hcnonb3oBanue st 0003HAYCHUS] CTEPEOCKONMUUYECKUX (DUIBMOB TEPMHHOB «TPEXMEPHBI» Wiau «3D»
CBSI3aHO C TE€M, YTO MpPH MPOCMOTpPE Takux (GUIBMOB Yy 3pHUTENs CO3Aa€TCs WIUTIO3UsS OOBEMHOCTH
M300paxKeHUsl, OILLyIIEHNE HAIMYHUS TPETHEro U3MEPEHUs - IIyOMHBI U HOBOM Pa3MEpHOCTH MPOCTPAHCTBA
yxe B 4D.

Ha cerogusimauit ieds npocMoTp GuiibMoB B hopmare «3Dy cTan oueHb TOMYISIPHBIM SIBIICHUEM.
OCHOBHBIE UCTIONB3YEMbIE B HACTOSIIEE BPEMsI TEXHOJIOTUHU TI0Ka3a CTePEO(IIEMOB:
Dolby 3D
IMAX 3D
3D-npuHTEp
YCTpoiCcTBO, UCTIONB3YIONIEE METO CO3/IaHus (PU3MUECKOTO 00BEKTa HAa OCHOBE BUPTYyalbHOU 3D-Momeny.
3D-nedath MOXKET OCYIIECTBIATHCS pa3HBIMU CIIOCOOAMH U C UCIIOIB30BAaHUEM PA3IMYHBIX MAaTEPUAIIOB, HO
B OCHOBE JIIO00TO M3 HUX JICKUT MPHUHITUI TTOCIIOHHOTO CO3/1aHusl (BhIpAIIMBaHUs) TBEPAOTO OOBEKTA.
IIpakTn4yeckoe 3ansATHE.
N3yuuTh BUbI, IPUHLMKIIBI CO3aHUS U UCTIOIb30BaHue 3D-mozeneil.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[Tpoananu3upoBarh Xyl10KeCTBEHHOE 0(opMIIeHHE 00bEMHO-KYKOJIBHOTO (DHIIbMA.

Tema 3. Co3nanue 3D-monesieil HCTOPUUYECKHUX TOCTONPUMEYATEIbHOCTEH
(YK-6)
Jlekumus.
YenoBek BOCIPUHUMAET OKPY’KaIOIIUH MUP B TPEXMEPHOM MPOCTPAHCTBE, IOATOMY BO3HUKAIOT CIOKHOCTU
C TMOHMMaHHMEM W HWHTepIpeTanuei mHbopMamuu, oToOpakaeMol Ha kaprax. Ha kaprax mzoOpakeHue
OOBEKTOB TMpPEJCTAaBICHO B TE€HEPAIU3HUPOBAHHOM U aOCTparupoBaHHOM BHJAAX, MOITOMY €ro ObIBaeT
CJIO}KHO TIOHATH HETIOATOTOBICHHOMY noTpeduTento. C pa3BUTHEM U MPUMEHEHHUEM B Pa3IMYHBIX OOJIACTIX
3D-TexHonoruii NOSBUIIACH BO3MOXXHOCTD PEIIUTh ATY MPOOIeMy, UCIIONb3Ysl COBPEMEHHBIE KOMITbIOTEPHbBIE
TEXHOJIOTHH B KapTorpaduu.



Cdepa TypusmMa NOCTOSHHO MEHSETCS M PAa3BUBACTCS, SBISISICH HEOTHEMJIEMOW YacThiO COBPEMEHHOMU
KHU3HH. DTO TMPUBOAUT K BBICOKOM MOTPEOHOCTH M IIMPOKOMY PACIPOCTPAHEHUIO TYPHCTCKUX KapT He
TOJBKO B TPAaJUIMOHHOM (IIEYaTHOM) BHAE, HO M B KOMIIBIOTEPHOM BapHaHTE BCIICACTBUE
pacrpoCTpaHEeHHOCTH MOOWJIBHBIX YCTpOMCTB. OYEeHb BaXKHBIM SBISETCS JOHECEHHE N0 MOTPEOHTENs
YHHMKAJIbHOTO BHEITHETO BU/1a OOBEKTOB.

COOTBETCTBEHHO CTaThsl MOCBSIIEHA COCTABICHUIO TYPUCTCKHX KapT € OTOOpaXEHHBIMH Ha HHX
YHHUKAJIbHBIMU OOBEKTaMH UCTOPUH, KYJIBTYpPBI U apXUTEKTYPHI.

OTtobpakeHre STHX 0ObEKTOB BHIMOJIHEHO HE 10 CUMBOJIMYECKHM OOILIMM YCIOBHBIM 3HaKaM, a C IOMOILBIO
N300paKEHUH, TMPHUCYIIUX TONBKO STHM OOBEKTaM, CO3JAaHHBIM COBPEMEHHBIMH WH(POPMALMOHHBIMU
TEXHOJIOTHSIMH.

TpeTtbe n3MepeHue MO3BONISET CO3/1aBaTh U MCIIOIb30BaTh PEATHCTHYHBIC, JIETKO Y3HaBaeMbIe CUMBOJIBI JIS
MHIUBHUIyaTbHBIX MTPOCTPAHCTBECHHBIX OOBEKTOB, COOTBETCTBEHHO KapThl CTAHOBSTCS OoJiee MOHATHBIMU
MINPOKOMY KpYTY TOTpeOHUTeNeH.

Kaxip1ii ciMBOJI Ha KapTe JIETKO paclo3HaBaeM M MOXKHO He 00paIarhes K JIETeH 1€ 32 JOTIOTHUTEIbHBIMU
MOSICHEHUSIMHU, YTO 00JIeryaeT BOCIIPUATHE KapThI.

ITpu co3manum 1r000# KapThl, B TOM YHCIIE TYPHCTCKOW, HEOOXOAMMO BBIMOJHATH OTOOp M 000O0IIeHnE
(reHepannzanuio) OOBEKTOB M SBJICHHUN, KOTOPHIC CIIOXKHBI W IUIOXO MOABEPraloTCs aBTOMATH3ALHH.
I'enepanu3zanust nposBisieTcss B 0000IIEHNN KaYECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHK OOBEKTOB,
3aMeHe WHIMBHIYaJbHBIX MOHATUI COOMpATENbHBIMU, OTBICUEHHUH OT MEJKHX JeTaleld pagul YEeTKOro
0TOOpaXeHUs TIaBHBIX 0cobeHHocTel. ['eHepanu3anus cnocoOCcTBYeT GOPMUPOBAHHIO U MTPEICTABICHUIO B
Kaprorpadudeckoil popme HOBBIX MOHATUN M HAYYHBIX aOCTPaKIIUK.

Teopust 1 MeTOBI TeHEPATM3ALNY IS TIPOLIECCA COCTABICHHS TPAJAUIIMOHHBIX

OpPTOTOHAIBHBIX KapT OTPAOOTAHKI B MOTHOK Mepe. J{Jist KapT, co3/1aBaeMbIX B IEPCIIEKTUBHON MPOEKIIUY Ha
OCHOBE TPEXMEPHBIX MOJEJCH MECTHOCTH, BOIMPOCHI TEHEpaNIH3alMu TPEOYIOT IOTOTHUTEIHLHOTO
paccmoTrpenust U pa3paborku. B mocnennue romel 1 B Poccum, u B Mupe HAOMIOMAETCS YCTOWYMBHIN
WHTEPEC K TPEXMEPHOMY MOJCIHMPOBAHUIO TEPPUTOPHUM U CO3JAHHUIO NEPCIEKTUBHBIX KapT Pa3JIM4YHOrO
Ha3Ha4YCHUsA. B CBSI3M C 3TUM BEAyTCS aKTHUBHBIC Pa3paOOTKM METOJUK M TEXHOJOTHH aBTOMAaTH3aI[uU
Pa3IMYHBIX MPOIIECCOB, BBHIMOIHSIEMbIX MPU CO3MAHUH MEPCIEKTUBHBIX KapTOrpauuecKux MpOu3BEACHUN,
B TOM YHCJIE TEHEPATU3ALUY.

WudopmaTHBHBIE CBOWCTBA KapT OIIEHUBAIOTCS IO KOJUYECTBY M KayeCTBY OTOOpa)kaeMoil mHpopMmariuu,
OPUCYLIUM  KapTorpaduueckoMy  u3oOpaxeHuto.  VMHpopMmannMOHHBIE  CBOMCTBa  TPEXMEPHBIX
KapTorpauyeckux HM300paXEHUH ONpEeAeTAIOTCs, NpPEeXIe BCEro, Yepe3 COACepKaHUE pa3IMYHBIX
MPOCTPAHCTBEHHBIX XapakTepuCcTUK. OHM 3aBHCAT OT CTENEHH 000OIIEHHs OTOOpakaeMoW peasbHOCTH,
BKJIIOUasi TpeThe n3Mepenue. [Ipobmema 00beMHOM BU3yaTH3alMK PELIacTCs B TPEXMEPHOM
KapTorpadupoOBaHHH.

OTO CBSI3aHO TAKXKE C NPUMEHEHHEM BEKTOPHBIX U PACTPOBBIX I'pa)MUECKHX KOMIIBIOTEPHBIX MPOrpaMm
IIPU CO3JJaHUU TPEXMEPHBIX KapTorpapuueckux M300pakeHU. DKCriepuMeHTaabHas paboTa MpOBOIUIACH
U1 TPEXMEPHOTO KapTorpa(uyeckoro 0ToOpakeHusi HCTOPUKO-KYIbTypHOro Hacienus Pecriyonuku Kpbim.
TpexmepHoe mpencTaBieHue wiomaayn (lanamadTa) Hayajaoch B CpegHUe Beka. Torjaa MosBUINCH TIEepBbIe
Kaprorpadudyeckue n300pakeHUss TOpooB. VX BBIMOIHSIN KapTOTpadbl-XyI0KHUKH BPYUYHYIO, METOIOM
IpaBUPOBKH, CHauajla Ha JepeBe, 3areM Ha Menu. [lo Hammx AHEW JOILIM CTapUHHBIE KapThl TOPOAOB, HA
KOTOPBIX H300pakeHHE BBIIOMHEHO «B IEPCIIEKTHBEY, HapuUMep, kapra Hero-Mopka.

XX BeK O3HaMEHOBaJ HOBBII ATall B Pa3BUTUM TpexMepHOW kaprorpaduu. [lepBble TeopeTHyeckue
pa3paboTKu B 3TOM obnactu npuHayiexar Paucy, Mmxody, Poounzony, CmupHoBy. iMxo¢ Obu1 onHUM U3
CaMbIX BUIHBIX PEACTABUTEIICH 110 CO3AAHUIO PEATUCTUYHOTO 00pa3a Ha KapTe.

[IpuMeHeHHe TEXHOJIOIMH TpexMepHOW rpaduku B Kaprorpauu CHocoOCTBYET CyIIECTBEHHOMY
NOBBIIICHUIO CTENEHM HAVIIAHOCTH M y3HABAEMOCTH OOBEKTOB MECTHOCTH U, CIIE€A0BAaTENbHO,
(GOpMHMPOBAaHUIO y TOJIB30BAaTelsl MAKCUMAJIbHO JIOCTOBEPHOTO BOCHPUATHS MPOCTPAaHCTBEHHOU
reonH(pOpMaIiy B LIETIOM.

B cBs3UM ¢ 3TUM HEMaIOBaXXHOW, MHTEPECHOM U aKTyaJbHOMU 3a7a4eil sIBISETCS

co3aHue TpexMepHBIX KapT PecnyOnuku KpbIM pa3nuyHOro Ha3Hau€HUs M TEMAaTHYECKOTO COAEpIKaHUs,
0COOEHHO TYPHCTCKHUX.
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TpexmepHble KapThl COCTABISIOTCS M OQOPMISIOTCS IO COBEPIIEHHO pPAa3HBIM TEXHOJIOTUSIM: OT
PYKOITMCHBIX /IO MOJHOCTHIO aBTOMAaTH3MPOBAHHBIX, HO Yallle BCETO 3TO MHTEPAaKTUBHAs paboTta. BHenpenue
KOMIBIOTEPHBIX TEXHOJIIOTMH B pa3inyHble cQepbl JeATEIbHOCTH YeJIOBEKa U IOCTOSHHOE UX
YCOBEpPIICHCTBOBAHKUE MPEAOCTABIACT OONbIION HaOOp MpOrpaMMHOrO obecneueHHst Uil pa3padoTKu
TPEXMEpHBIX Mozeseil 00bekToB. [l co3aanus TpeXMEepHBIX MOZAETICH pa3IUUHBIX HIEMEHTOB MECTHOCTH,
OTACNBHBIX 3JaHUN U COOPYKEHHUH NMPUMEHSIOTCS Takue nporpammsbl, kak AutoCAD, ArcGIS ¢ moaynem
3D Analyst, Coogle SketchUp u 3ds Max, 'MMC Kapra u ap.

PazBuTHEe KOMITBIOTEPHBIX TEXHOJOTHH M IOCTOSIHHOE HX YCOBEPIICHCTBOBAHHE [aeT BO3MOXKHOCTb
NEPEeXOUTh OT TPAJUIMOHHBIX JIBYXMEpPHBIX KapT K OOBEMHBIM MOJENSM, OTOOpa)KaIOMIMM OOBEKTHI
MECTHOCTH B TPEXMEPHOM MPOCTPAHCTBE, IOATOMY TPeXMEpHbIE (IEPCIEKTHUBHBIC) KaPThI SIBIISIOTCS OAHUM
U3 CaMbIX HADJIATHBIX U TOHATHBIX IIMPOKOMY KpPYTY HOTpeOUTENeH BUIOB KapTOrpadudecKoi MpoayKIUH.

Ha TypucTtckux kaprax kpome obiereorpaduyeckoil Harpy3ku oToOpa)karoTcsi 3J€MEHTBl TeMaTHUeCKOro
COZIEpP)KaHUs: OPraHN3aLUU U OOBEKTHl TYPUCTUYECKOTO OOCITYKUBAHUSA, TAMATHUKH KYJIBTYPBbI, HCTOPUU U
apXHUTEKTYPBl, HHTEPECHbIE 0OBEKTHI MpUpobl. Ha TpaAMIIMOHHBIX TYPUCTCKUX KapTaX OHU MOKa3bIBAIOTCS
croco0OM 3HAYKOB (CMMBOJIMYECKHX, TEOMETPUUECKHUX MITH XyJ0)KECTBEHHBIX).

[TpuMeHeHne KOMITBIOTEPHOM TrpaduKH MO3BOJIIET 0TOOpaXKaTh OOBEKTHl TAKUMHU, KAKUMH Mbl IPHBBIKIIH
UX BHJCTh B TPEXMEPHOM MPOCTPAHCTBE, Jenas KapThl Ooiee HaNIAIHBIMH, WH(MOPMATUBHBIMH,
MHTEPECHBIMU, TOHATHBIMU IIUPOKOMY KPYTy UHTaTeNIel U MPaKTHYECKU HE TPEOYIOIIMMU JICTeH/IbI.
[Iporpammuoe obecnieuenue «Autodesk 3ds Max» mo3BosisieT co3naBaTh pazinunbie 3D-Momenu 00bEKTOB
OKpPY’KaIOIllEero Hac MHpa U SIBIAETCS OJHMM M3 CaMbIX IEPBBIX, CaMbIX MOIMYJSPHBIX PEIAKTOPOB
TpexMepHo rpaduku. OCHOBHbIE (PYHKLHUU MPOrPaMMbI — 3TO CO3JaHHE U PEIAKTUPOBAHHUE TPEXMEPHOU
rpaduku. /lononHuTeNbHBIE OMIMU MPEAHA3HAYCHBI JJI JOTOIHEHUS CO3JaHHBIX OOBEKTOB U JOBEACHUS
WX JI0 peaJiuCcTUYHOro BHeIIHero Buaa. [IporpaMma ocHaiieHa orpoMHBIM KOJTMYECTBOM MHCTPYMEHTOB JAJIs
MOJICIUPOBAHMSI ~ TPEXMEPHBIX  OOBEKTOB:  MOAU(UKATOPBI,  IOJUTOHAIBHOE  MOJEIHpPOBAHUE,
MOJICIUPOBAHME HAa OCHOBE NPUMHUTHBOB, MOJEIMPOBAHME Ha OCHOBE CIUIAHOB, Ha OCHOBE
NURBS-kpuBbIx (y1o0HBI 111 MOACIUPOBAHUS pesibeda), Ha OCHOBE MOBEpXHOCTEH besbe.

Pe3ynpraret

K oObekram, KOTOpbIE HYKHO OTpa)kaTb Ha TYPUCTCKHX KapTaX, OTHOCSTCS HaMSITHUKU apXUTEKTYpBHI,
KyJBTYpBl, HCTOPHUECKOTO HACJeIusi, UHTepeCHble OObEKThl MPUPOABL. B 3aBHCHMOCTH OT CIIOKHOCTH
O6’I>CKTOB MNPUMCHATIOTCA PA3JIMIYHBIC MCTOABI UX MOJCIIUPOBAHUS B Z[aHHOﬁ nmporpamMmme.

[Iporecc mocTpoeHUs MOAEIH BBITIOMHSACTCS JOCTATOYHO OBICTPO, MPU 3TOM oOpabarbiBaeTcs HHGOPMAIIHS
[0 BEKTOPHBIM KapTaMm, MaTpHIlaM BBICOT, TPUAHTYISAIMOHHBIM MoxaelsiMm penbeda (TIN), mudpoBsiM
¢dborocHuMKaM MecTHOCTH. Hanmuune Bcex mepedrcieHHbIX COCTABISAIONINX HE sIBIIeTCs 00sa3arenbHbiM. Ha
TPEXMEpPHON MOJEN UX MOXHO HCIOIb30BaTh B PA3IUYHBIX KOMOMHAIIMIX, OMpeesisi COOTBETCTBYIOIINE
napamMeTpbl OTOOpaKeHHMsI 17151 TEKYIIETO ceaHca paboThI.

Jlo HemaBHEro BpEeMEHM Ui TMOJyuYeHHUsT MeTpuyeckoil uHPoOpManuu 00 apXUTEKTypHBIX OOBEKTax
MPUMEHSUTUCh METOJbl HazeMHOUW (oTorpaMMeTpuu WU HaTypHble oO0beMbl. [losiBieHue oOopynoBaHus
HA3EeMHBIX Ja3€PHBIX CKaHEPOB MMO3BOJIUJIO COKPATUThH TPYAO03aTpaThl Ha MPOBEACHUE U3MEPEHUH, a TaKkKe
KaueCTBEHHO M3MEHUTH BUJ BHIXOJHOU NMPOoAYKIHH. OCHOBHBIM MPEUMYILIECTBOM JIA3€PHOTO CKAaHUPOBAHUS
[0 CPaBHEHUIO C TPAJUIIMOHHBIMH METOJaMH SIBJIIETCA OYEHb BBICOKAs MPOM3BOAUTENBHOCTD. [losBnenue
00OpyZOBaHUsl HA3eMHBIX JAa3€pHBIX CKAaHEPOB IIO3BOJIUJIO COKPATUTh TpPYAO3aTparbl Ha IPOBEJECHUE
M3MEpEeHM, a TaKKe Ka4eCTBEHHO M3MEHUTh BUJ] BBIXOIHOM MPOTYKITUH.

CymiecTByeT $BHOE MNPEUMYIIECTBO HCIONB30BaHUS 3D — 3TO BO3MOXHOCTH OTOOpakeHHs oObema
(BepTHKaTBHOW MH(POPMAIINHN), YTO Ta€T HAM KOOpJuHaTa Z.

TpeTbe uzMepenue No3BOJISET IPUMEHATD JIETKO Y3HaBaeMble CUMBOJIBI JJIsl POCTPAHCTBEHHBIX OOBEKTOB,
U B UTOTE KapThl CTAHOBSTCS OOJiee MOHSATHBIMU IIUPOKOMY Kpyry moTpeOuteneidl. MoXHO pacrno3HaTh
KKl CHMBOJI Ha KapTe, HE 00paIasch K JIETEH/E 3a JOTOTHUTEIbHON HH(OpMaITuei.

[TaMATHUKM apXUTEKTYPBI — 3TO O/IHA U3 MEPBBIX 00JIacTell MPUMEHEHUS TEXHOJIOTUH Ha3eMHOTO JIA3ePHOTO
CKaHUPOBaHUA. B GOHBIHI/IHCTBG CJIy4acB TaKUM 06’bCKTaM CBOIICTBEHHO HAJIMYHE CJIOKHBIX DJIEMCHTOB
(mampumep, pesHble Qacaabl), KOTOpPblE HEBO3MOXXHO OIMUCaTh HAOOPOM TIPOCTHIX T€OMETPUUYECKHUX
MIPUMHUTHUBOB (C TIOMOIIBIO IWIHHIPOB, cep, MIIOCKOCTEH H T. 11.)
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C mOMOIIBI0 CO3MAHHBIX TPEXMEPHBIX MOJEICH MaMSITHUKOB apXUTEKTYPbl MOXKHO TPOBOIUTH HX
pecTaBpalyio, IMes B HAJIMYHHA BCE TECOMETPUUICCKUE TTapaMeTphl 00bekTa. Bo MHOTHX Cllydasx Takoi BUJ
uHpopmanuu OecuieHed. st cozmanms 3D-monenel apXUTEKTYPHBIX W HCTOPHYECKUX MaMSTHUKOB
Pecnyonmuku  KpeiM  (IIpy  BBITOJTHEHUH 3JIGKTPOHHOW BEPCHHM TYPUCTCKOM KapThl) KCIIOIL30BaJIaCh
nporpamma Autodesk 3ds Max.

Co3nanue 00bEMHOM MOJIENH JIF00Or0 00BEKTa ¢ MOMOIIBIO 3TOW MPOTPAMMBbI TPOU3BOIUTCS B HECKOJIBKO
sTanoB. OCHOBHBIC W3 HHX MOXXHO MPOWLIIOCTPUPOBATH HA MPUMEPE OIHOTO W3 CaMbIX KPACHBBIX M
HUCTOPUYCCKHU BAKHBIX 00BEKTOB apXUTEKTYpHOTO Hacneaus Kpbima — 3aMka «JIaCTOUKMHO THE3/I0M.

[lepBoe, 4TO HEOOXOAMMO BBIMOJIHUTH — MOZAEIMPOBAHUE WM CO3JAAHHE TE€OMETPUU MOJEIH. DTOT dTal
BKJIFOYAET CO3/IaHWE TPEXMEPHOW T'eOMETPUYECKON Mojenu, 0e3 ydera (PU3MUECKUX CBOMCTB OOBEKTA.
OCHOBHBIE YaCTH 3[JaHUS CO3/1al0TCS U3 MPOCTHIX TEOMETPUUECKUX 3JIEMEHTOB: KyO, HWINHIDP U T. 1. Jlanee
3aJ1aeTCsl TOCTATOUYHOE KOJIMYECTBO CETMEHTOB (110 TOPU30HTANIM, BEPTUKAIN U BBICOTE) Ul JalbHEUIIETO
€ro MOJIETTUPOBAHUS, T. €. CO3JJaHUs BXOJHBIX U OKOHHBIX IPOEMOB, PE3HBIX YacTEH U T. II.
C noMoIpi0 MPOCTHIX MPUMHUTHBOB U BBIIIEHEPEUUCICHHBIX OINEpaluii MOJEIHUPYIOTCS pa3inyHbIe
AIIEMEHTHI 3[JaHUsl, B TOM YHUCJIE U MEJIKHE JIeTaIH.
BropbiM 3TamoM BBIMOMHSETCS TEKCTYpUPOBAHUE — CO3[aHHUE [JII MOJENH TEeKCTypbl, ONU3KON K
peanuctuyHol. Hanpumep, cTeksI0 Ha OKHaX, KaMEHHasl KJIaJlka, COCTApEHHOE JIEPEBO U T. 1.
W B pesynprare Bu3yanu3aluuu (peHAEpPUHIa) MOJAETbL IMPEBpalllaeTCs B PEaTUCTUYHO OTOOpakaeMblit
OOBEKT.

IIpakTnyeckoe 3aHsATHE.
W3yuuTh nporpamMmsl 7151 CO3/1aHUS TPEXMEPHBIX MOJIEEH Pa3ITUYHBIX 3JIEMEHTOB MECTHOCTH, OTACIBHBIX
3naHuii 1 coopyxkenuit: AutoCAD, ArcGIS ¢ monynem 3D Analyst, Coogle SketchUp u 3ds Max, T'HNC
Kapra

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
Paccmotpets B MHTepHETE 3D-MOETN HCTOPHUECKUX OOBEKTOB.

Tema 4. MeTtoabl noctpoenust 3D Monaesieit Ha npuMepe peKOHCTPYKIIMU CTPaCTHOr0 MOHACTBIPS M
npuierammei miomanu (YK-6)
Jlekumus.
[TocTpoeHue BUPTyalbHOW PEKOHCTPYKIMU HAYAJIOCh C CO3/aHUs IUIaHa 3acTpoilku CTpacTHOM Iiomagn
1830 r. B mporpamme Corel Draw. OCHOBHBIMH HCTOUHUKAMHU PEKOHCTPYKIIUU BBICTYTIIIN TIaHBI MOCKBBI:
1788, 1838, 1846 m 1852 rr, a Takxke IIaH MoOHAcThIpckoll Tepputopur 1831 r. OcCHOBBIBaACHL Ha
MMEIOIIUXCS TUTaHaX, Mbl 3a/lajii TPaHULIBI BUPTYaJbHOW PEKOHCTPYKIMHU, COCTAaBUJIM Ha 0a3e IJIaHOB
nepedeHp crpoeHuidt CTpaCTHOM IIJIOMIAIN, BBIACITWIN OTACIBbHBIMU CIOSMH '"3el€HbIe 30HBI": OyIbBaphl,
MapKu ¥ Oropojsl. B rpaHuily peKOHCTPYKIMM MONAIN HE TOJIBKO 31aHMsl CTpacTHOrO MOHACTBIPS, HO U
MMOCTPOWKHU TEPBON JIMHUHU YIIWII, OKPY>KAIOIIMX MOHACTBIPh CO BCEX CTOpOH. JlJis ymoOCTBa majabHEHIEH
paboThl 31aHusl OBLITM MPOHYMEpPOBaHbI. B nanbHelieM roBops O 3JaHUSX, aBTOPHI OyAyT yKa3bIBaTh €ro
MOPSIIKOBBI HOMEP TIO peKoHCTpyupoBaHHOMYy IiaHy 1830 r. m dakTudeckuii ampec 10 MOMEHTa
pa3pyLICHHUS.
CrnenyromMm 3TanoM paboOThl CTajla BUpPTyalibHash pEKOHCTpyKuMsi penbeda Tepputopun CrpacTHOM
momaay. Jlanuaeie o penbede coXpaHUIM HECKOIBKO MUIaHOB: Tonorpaduueckue miansl 1926, 1939, 1946,
1996 1T, a Taxke 4acTHYHO IJIaH TeppuTopuu MoHacThips 1831 1. Cpenu HUX Hambosee MoapPOOHBIM U
JeTaIbHBIM sBisieTCs To1aH 1939 1., KOTOphIK W OBLT B3ST 32 OCHOBY. [IepBBIM IIaroMm CTajgo COBMEIICHHE
BCEX IJIAHOB U NMpHUBEACHHE UX K eIWHOMY MaciuTaly. Jlamee pa3HbIMHU LIBETaMU ObUIM CIPOEHUPOBAHBI
JTUHUU penbeda Ha ompeeIeHHBIX BPEMEHHBIX cpe3axX. Ha OCHOBE JJMHUU penbeda paHHero BpemeHu 1926
I. Bce JMHHH 4 TJIaHOB ObUTM 0OBeAuMHEHBI B ofHY. [lman Tepputopuu mMoHacThips 1831 T. coxpaHmI
KOHTYp peibeda BO3BBIILIEHHOCTH, Ha KOTOPOIl pacrnoiaraiich MOHAIIECKHe KeJIbH BOKpPYT cobopa. Takum
o0pa3oM, Ha CO3/1aHHBIN Tonorpaduyeckuil miaH ObUIM HAaHECEHBI MOMPAaBKU KOHTYPOB BO3BBIIIEHHOCTH C
yuétoM miana 1831 r. O Obu1 uMmopTupoBaH B mporpammy Unity3D, rae mpou3BOIuIOCh JajdbHEHIee
MOCTPOEHUE TEOMETPHH penbeda Mo OTMETKaM BBICOT.

Pexonctpykimu Tonorpaguieckoro rasa CTpacTHOH IIJIOMIAIN ¢ OTMETKAMU BBICOT OT YPOBHS MOPSI
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JanpHeiimas paboTta 1Mo peKOHCTpYKIMU 3AaHui CTpacTHOW IUIOIIAAM BHECHA Psii KOPPEKTUPOBOK B
dopmy penbeda. [lo OonmpmmHCTBY ueprexed 3maHuii CTpacTHOW IUIOIIAAM MOXKHO 3a(HKCHPOBAaTh
Kose0aHus penbeda, Tak Kak 3TO BUIHO IO BBICOTE (DyHIaMEHTa OTAEIbHbIX 3AaHUH.

B mpomecce moctpoenus 3D Momened mis Kaxkaoro w3 HUX co3maBaics penbed. [locme Ttoro xak 3D
Monenu ctpoeHuit CTpacTHOW TIomaay OBLIM pacCTaBlIeHbl cornacHO TwiaHy 1831 r. Ha manmmadre,
BBISIBUJINCH HECTBHIKOBKHU YIVIa HaKJIOHA 0011ero penseda u penbeda OTAeNbHO B3SATHIX 3aHHUH, CO3MaHHOTO
mo 4eprexy. Takum oOpa3om, B xoze moctpoeHus: 3D mozenei 37aHuil U UX pa3MEIIeHUs] Ha TUIOIIA/IH,
BBISICHWIIOCH, HACKOJIBKO CHJIBHO NOTPeOyeTcs KOPPEKTUPOBATh CO3aHHbIN paHee TormorpapuuecKuil miaH.
B pesynbrare 6611 momydeH o6mauk penbeda reppuropun CtpactHoi miomanu 1830 r.

Cozmanme 3D wMopmenu TO3BOJISIET NPOBEPUTH psAA THUIOTE3 O BHEIIHEM OOJMUKE 3JaHHs, ero
(YHKUIMOHAJIBHOM HA3HAUYCHMM €IIE Ha JTale MaKeTUPOBAHUS, a TaKXKe JOCTOBEPHOCTh U TOYHOCTH
rpadMuecKUX HCTOPUYECKUX HMCTOYHMKOB. B HEKOTOpBIX Cllydasx NpOrpaMMbl Ha JTare CHUHTe3a
rpadMueCcKUX UCTOYHUKOB BBISBISIIOT HECOBMAICHHS B HUX: PACXOXKICHHE Pa3MepOB OTIEIbHBIX CTPOCHHUH,
HCKa)KEHHE MEPCIEKTUBBI 0OBEKTOB, UX MECTOPACIIONOKEHNE, HETOYHOE N300paKeHUE OTACIbHBIX 3/1aHUi.
PaccMOTpUM HECKOJIBKO IIPUMEPOB.

OpHuM U3 UCTOYHUKOB 0 00muKy CrpactHoi mmomaau XIX Beka siBisieTcst TpaBiopa 1855 1., co3manHas
XyIOKHUKOM Cpa3y IOCJE MEePEeCTPOMKH MOHACTBIPCKOW KOJIOKONBHU. B Xone pekoHCTpyKIuu oOnMKa
Crpactnoit iomaau 1830 1. rpaBopa ObliIa MOABEPTHYTA aHAIN3Y B KOMITBIOTEPHBIX ITPOrpaMMax ¢ TOUKH
3peHus OLIEHKH Ha TOYHOCTb M300paKeHUs 3AaHUN, UX pa3MepoB, NMEPCIEKTUBDI, IIBETOBOTO O(OPMICHHUS
dacanos.

WuTepec mpencTaBiseT aHalu3 TPaBIOPHl C TOUKH 3pEHUsl LIBETOBOro odopmieHus (acagoB U OLEHKU
CTENEeHU 3aTeHEHHOCTU OTNEIbHBIX y4acTKOB yiuIbl. [oBopst 0 1BeToBoM odopmieHun obnuka (acaios
MOCKOBCKMX OCOOHSIKOB IepBOH MOJOBHUHBI XIX B., CTOUT OTMETHTh, YTO COXPAHUJIOCH JIOCTATOYHO
0OJIBIIIOE KOJIMYECTBO TPABIOP W aKBapeseil pasInyHbIX YacTe I. MOCKBBI pa3Horo mepuona. Haubonee
WHTEPECHBIM ISl HAaC SBJISETCS WUTIOCTPUPOBAHHOE (PpaHIy3ckoe M3maHue akBapeneil MockBbl 1819 —
1830 rr. Ortocra-Xan-barucra-Anryana Kamoms «Moscou reconstruite vue par un officier peintre
1819-1830». I'paBropsl CtpacTHOM miomanu cepeannsl XIX B. 3amevarsieny TOIbKO 4acTh 00JMKa dacaaoB
3MaHUM, PACHOJIOKEHHBIX Ha 1-O0M JIMHUM BUPTYaJbHOM pEKOHCTPYKIMU. Bocco3gaHue 1BETOBOTO
odopmiieHus1 31aHUM, HE OTOOpaXEHHBIX Ha TpaBIOpax IUIOIMIAHM, ObUIa OCYyIIECTBIEHA MO aHAJIOTHUU C
akBapensamu A. Kagons. B HEKOTOpBIX citydasix 0OMUK 34aHUS O YEePTEXKY U HaJM4Yue JIeKopa OMpPEesIsio
1BeTOoBOE pemieHue odopmieHus 3ganus. OOuIMe 3IEeMEHTOB JIeKOpa, KaHTUKOB, cyXapeil, MOPTUKOB U
MPOYUX APXUTEKTYPHBIX 3JIEMEHTOB OMPEIEIISAIO LIBETOBOM TOH 0hOpMIICHUS 3aHUsI C BBIICICHUEM YacTel
(dacanma. Takum MoOr cTaTh MOYTH JIFOOOH IBET M3 akBapeneil Kamomns: Teppakot, IMMOHHBIN, OpaH)XEBBIM U
Oenblii (Mcmonb3oBaics pexke). OnpenenuTh MBETOBOE pemeHrne odhomieHus (acagaoB 37aHUN MTO3BOJISIOT
nporpammbl 3D momenupoBanus. Bo3MOXXHOCTh HaHeceHHs] marepuaioB Ha 3D mMopenu, ux ObIcTpas
KOppEKIIHs, 3aMeHa OJHOTO IIBeTa Ha Jpyroi B mporecce paboTel B mporpamme ArchiCAD, SketchUp
3HAYUTEIHHO 00erdaer moaoop BETOBOTO PEIIEHUS AJIs KaXA0ro KOHKPETHOTO 3aHMUs.

B xozme meranpHOTO aHaNMM3a TPaBIOPHI OBLIO BBISBICHO, YTO CBETOTEHB 3[aHUM, JIIOACH U IPYTUX 00BEKTOB,
3aMevyaTIEHHBIX XyJOXKHUKOM Ha YIHWIE, UMEET PasHbIil Yroin OTOOpakeHHsS. AHAIW3 PacHOJIOKCHHS
MOHACTBIPCKON TEPPUTOPUU B TOPOJCKOM MPOCTPAHCTBE M OOBEKTOB, PACMONOKEHHBIX Ha CTpacTHOM
wiomaau, B nporpammax 3D monenupoBanust ArchiCAD, SketchUp, Unity3D nokasai, 4To TeHb HE MOTJIa
najarh OT KOJIOKOJIBHHU Ha TBEpCKYIO yAUILy Tak, KaK 3TO M300paK€HO Ha TPaBIOpPE, MOCKOIBKY, UCXOs U3
reorpaduueckoro mnonoxeHuss CTpacTHOrO MOHACTBIPS, COJIHIE JIODKHO CBETUTH C IPOTHBOMOJIOXKHON
CTOpoHBI. TakuM 00pa3oM, CONTHEUHBIM CBET HANPSMYIO IMajall Ha JIMIEBYIO YacTh KOJIOKOJBHHU B TEUCHHE
BCEro COJHEYHOTO MJHS, OcBemas ee ¢acaa co CTOpoHbI TBepckoil ymuipl. DTOT (akT MOATBEPIKIAIOT
cymectBytomue (ororpadun konma XIX — XX B., 3acHATBIE B pa3HOE BpeMsi CYTOK, a TaKxke
aspoorocnrémka 1927 . u cmyTHUKOBBIH 1aH Google.

[epeiiném K OMHUCAaHUIO TEXHUYECKOTO IMpolecca nocTpoeHus obnrka CTpacTHOM MIomaay B MporpaMmax
3D MonenupoBaHusl.

B kadecTBe OCHOBHBIX MPOrpaMM PEKOHCTPYKIUH Obutn BbIOpanbl 3D penakropsi: ArchiCAD, Autodesk
3Ds max, SketchUp u Unity3D. Kaxxaas u3 nporpaMM UCIOJIb30BaJIach Ha ONPENENIEHHON CTalul paboThI.
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B HEKOTOpPBIX Cllydasx BBEIOOp MpPOTrpamMMbl PEKOHCTPYKIIMH HAMPSAMYIO 3aBHCEN OT CTEIEHU COXPAHHOCTH
UCTOUYHUKOBOW 0a3bl. [Ipy HanMYMM HECKONBKHX YepTekel OOBEKTa M TPaBIOPbl BOCCO3JaHHE OOJIMKa
3MaHUA MO0 OBITh TpOM3BENeHO B Jr000i mporpamme. I[loctpoenue OonpmmucTBa 3D Mozeneit
MPEUMYIIECTBEHHO OCYIIeCTBIsLIOCH B mporpamme Graphicsoft ArchiCAD, mo3Bossironieid mapaiienbHo ¢
MPOLIECCOM PEKOHCTPYKIIMH BECTH CTPOUTEIBHYIO JOKYMEHTAINIO 00 00BEKTE ¢ YKa3aHHeM MH(OpManuu o
KaXXJOM DJIEMEHTE 3[IaHUs: MaTepual, ero CTPyKTypa, IPOYHOCTh, pa3Mephl. Takke ¢ MOMOMIbIO YKa3aHHOM
MPOTPaMMBI ISl K&KJI0M MOJIETH CO3/IaBaJiCsl apXUB MEPBOHAYAIBHON JTOKYMEHTAIUH, HA OCHOBE KOTOPOI
MPOM3BOAMIACE caMa PEKOHCTPYyKIus. [logoOHBIE CHUCTEMBI BEOEHHUS OJIEKTPOHHOW JTOKYMEHTAlUU
HasbiBaroTcs Building Information Modeling (BIM) unu nH(pOpMaioHHOE MOICTUPOBAHUE 3/1aHUS.
OTMeTuM, YTO MO OTACIBHBIM 3aHUSM J0 HAC JOILIM TOJBKO MX TUIAHBI U TPABIOPHI TOTO K€ BPEMCHH.
Opaum w3 Takux crpoeHuid CtpactHod miomanu seisercs xpam Jmutpus ComyHckoro (Ne23). K
COXKaJIeHHUIo0, cymecTByomue rpaBiopsl pydexa XVIII — XIX BB. ¢ n3o0pakeHHEM XpaMa Jar0T HETIOTHOE
npecTaBiIeHre 00 apXUTEKTypHBIX (hopMax 3maHus, UCKaXKas pa3Mepbl OTICIBHBIX €ro AJIeMEHTOB. B
TakoM clly4ae HaumOoJjiee MOAPOOHBIM HCTOYHHUKOM BBICTYyMHarOT Qororpadum 37aHUs, KOTOPHIE TOYHEE
nepenarT ero oonuk. [lo maHHBIM TpaBIOp M TEKCTOBBIM YIIOMHHAHUSM O TEpPECTpOKax 3MaHus ¢
¢dororpaduii mpou3BOAMICS BBIUET TE€X YaCTEH 3MaHM U AeTalel, KOTOpbIe ObUIH MIPUCTPOCHBI TIO3THEE.

3mech Ha TEpBOE MECTO CpeAu MporpaMMHOrO obecmeueHus BbicTymaer mnporpamma SketchUp. Tak,
Onmaromapss Hamu4yuioo (POTOrpaMMETPUUYECKOTO HMHCTPYMEHTa aHali3a TepCIeKTUBLI ¢otorpaduu u
napameTpoB cTpoeHuit MatchPhoto, onpenenus ypoBeHb TOpH30HTA U YKa3aB ONpeAeSEHHbIE MapaMeTpbl
MEPCIEeKTUBBI, B IpadUyeCKUX UCTOYHUKAX MOXHO PacCUMTATh Yroyl CbEMKH 31aHus poTtorpadom u 3aTem
pa3Mmepsl Bcex crpoeHuid. KonnyecTBo 3arpy’eHHbIX (POTOM300paxKeHHil MpU HAJUYUU Pa3HBIX PaKypcoB
CbEMKH U «PEMEepHOM TOUKH» HEMOCPEICTBEHHO BIMAET HA TOYHOCTH IOJNy4EHHOTo pesynbrara. llox
«pEenepHO TOYKON» MBI MOJApa3yMeBaeM OOBEKThl WJIM OTAEIbHBIE UX AJIEMEHTHI, NMPUCYTCTBYIOIINE Ha
HECKOJIbKUX CHUMKaX. PEKOHCTPYKIMS NEPCIEKTUBHI AJIsl BceX TpaduuecKux U300pakeHUl U orpeiesieHe
pasMepa «perepHoOi TOYKW» TO3BOJIAIOT 3a7aTh MAcIITad PEKOHCTPYKIMU. OTIpaBHON TOYKOW MaciiTada
Ha ¢ororpadun 1930-x TT. cTajma >KEHIIMHA CO CTPOUTEIBHON BEIIKOW (METpoM), 3amedaTiéHHas Ha
HECKOJIbKUX KaJpax. braromapsi BbICTaBIEHHUIO B MporpaMMe MPaBHIIBHOTO MacilTada «pernepHON TOUKN
Ha Bcex (hoTon3oOpakeHUIX, MOSBUIACH BO3MOXXHOCTH 3aMepa HMHCTPYMEHTOM '"pyneTka" pacCTOSHUS
MEXTy OObEKTaMHU.

[Tocne nanHOTO 3Tama pabOThl PEKOHCTPYKIIMIO MOXKHO OCYIIECTBIISITH B JI00O0H yIO0OHON KOMMBIOTEPHOM
rporpamMme, OMHUPasCh Ha JaHHBIE aHaIM3a pa3MepoB (OTOM300paKCHHM, WM TMPOJOJDKUTH paboTy B
nporpamme SketchUp m Hawate 00BOmUTH (GOTOM300pakeHHE BEKTOPHBIMHU JUHUSAMU. [lomoOHas omius
MPOELUUpPOBaHUs (POTOU300paKEHUSI B OMPEAENEHHON NEPCIEeKTUBE C BO3MOXHOCTBIO MOCTPOCHHS
T€OMETPHUH CYIIECTBYET TOJBKO Y HECKOJIBKHMX MPOTPaMMHBIX MPOAYKTOB, K mpumepy, Autodesk 3Ds Max
2014 u Photomodeler Scanner.

B mpouecce BoccraHoBiIeHHMA 00nMKa 31aHMS 1O (ororpadusM yaaJoch BOCCTaHOBUTH penbed
tepputopuu. Konebanue ypoBHs penbeda oT ¢pacana Xxpama co CTOPOHBI yia. TBepckoil 10 yria 3aaHus co
CTOpOHBI JHIEeBOro ¢acana mo Teepckomy OymbBapy coctaBwio 1,2 merpa. IlomoOHbIM crocoOoM B
IpoIecce BUPTYaJbHOW PEKOHCTPYKLHUH OCYIIECTBISUICA pacdy€éT MapaMeTpoB KoseOaHui penbeda s
apyrux ctpoeHuid CTpacTHOW IUIOIIAH, MO KOTOPHIM HE MMENOCh yepTexeil. B 3ToT nmepeueHh 0OBEKTOB
IonajaeT ¥ NaBHbIM XpaM CTpacTHOrO MOHACTHIPS, IO KOTOPOMY COXPaHWJINCH TOJIBKO ITOATAKHBIE TIAHBI
1928 1., rpaBiopsl XVII-XIX BB. u ¢ororpadpun XIX — XX BB. Mcnonp3oBaHue TEXHOJIOTUH aHAIU3a
¢doronzobpakenunit MatchPhoto B mporpamme SketchUp mo3Bomnuiio, mojgoxuB B OCHOBY JaHHBIEC YepTeKei
u ¢ororpaduu, paccuuTarh MapaMeTpbl W MNPONOPLUMU 30aHUS M OTHENbHBIX JJIEMEHTOB JEKOpa.
HenocpencTBeHHO cama peKOHCTPYKLUS Xpama ocyuiecTsisuiack B mporpamme ArchiCAD u nocne Obiia
npezacTaBieHa B obOomouke mnporpammbl Unity3D, rae HEmOCpeACTBEHHO MPOU3BOAMIOCH HTOTOBOE
IIOCTPOEHUE CLIEHBI BUPTYaJbHOU peKoHCTpyKuuu CrpacTHol miomaau 1830 r.

Otamnbl paboTel B 3D pemakropax mo Tem crpoeHusM CTpacTHOW IUIOMIAIH, JJIi KOTOPBIX COXPaHUIIUCH
YepTeKH, IOCTATOYHO CXOAHBL. OTMETHM, YTO MO OTAEIbHBIM 3JaHUSM, TakuM, Kak ycaapba M.U.
Pumckoii-KopcakoBoii («lom damycoBay), COXpaHUIOCH TOCTaTOYHO OOJIBIITOE KOJIMYECTBO OMHMCATEIbHON
JTOKyMEHTAIlMH, TUIaHOB, YepTeke pa3sHoro BpeMeHHu U TrpaBiop XIX B. B HEKOTOPBIX Ciaydasx yepTexu
CTPOCHHI OTHOCATCS KO BTOpoil mosoBuHe XIX B.; M300pakeHHOE HAa HUX 37aHUE OTHOCHUTCS K JIPYyromy
aApPXUTEKTYPHOMY CTHUIIIO.
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B paccmarpuBaemslii iepuoa ¢acaasl MOCKOBCKUX OCOOHSKOB CTpacTHOW IUIOMIA M ObLTH BBIOTHEHHI B
CTHUJIE aMIIUp, O Y&M CBHUJETENILCTBYIOT AOMICAIINE B OOJIBIIOM KOJUYECTBE I'PABIOPHI MEPBOI MOJIOBUHBI
XIX Beka. CoxpanuBiuuiics yeptex ¢acana ycaap0st M.M. Pumckoii-Kopcakosoii 1844 r. yka3siBaeT Ha TO,
YTO BJAJENbIbl 31aHUS CIEININ 32 JOMUHUPYIOLIMMHU Ha KOHKPETHBI MOMEHT BPEMEHHU apXUTEKTYPHBIMU
BESHUSMH, TPEANOYNTAs TEepeCTpauBarh 3/[1aHUS, UCXOAS M3 APXUTEKTYpHOW MOABI: 3[aHHE H300MIyeT
OTPOMHBIM KOJIMUECTBOM JIETIHUHBI U 3pKEpaMU C YyT'YHHBIM JINTBEM, MOJIa Ha KOTOpbIE Npulia B Poccuro
u3-3a pybexka K koHiy nepBoii momoBuHbl XIX B. IlepecTpoiiky dacana 3maHHs MOITIM MO3BOJHUTH cebe
naneko He Bce Bhadenblibl. Ognako M.U. Pumckas-KopcakoBa He HCTIBIThIBaIa HEIOCTAaTKa B CPEAICTBAX U
yCcTpousa B CBOEH ycaap0e MeCTo cOCpeaoTOUeHUsI MOCKOBCKOU »HTHI (oM nocemanu A.C. [Tymkun, A.C.
I'puboenoB), mpoBeaeHusi 0OanoB, MackapajgoB, 3BaHHBIX OOEIOB, MOATUYECKHUX BEUYEPOB U JPYTUX
nofo6HbIX Meponpustuil. B cepenune XIX B. mocie cmeptu M.M. Pumckoii-KopcakoBoil poacTBeHHUKH
nponanu 3naane CTpOraHOBCKOMY YUHIIHILLY, TTOCIIE Yero ero ¢acaji BHOBb ObLIT epecTpoeH. B takom Buze
JIOM 3aredaTiieH Ha MHOTOYMCJICHHBIX pHUCyHKax U (otorpadusax XIX-XX BB. AmnemimpoBaHHe K
UCTOYHHUKAM 0oJjee MO3JHEro BpeMEHHU MpH Bocco3aaHuu oOnuka 3xanus Ha 1830 . TpeOyeT mpoBeneHus
PETPOCIIEKTUBHON PEKOHCTPYKIMU PACCMAaTPUBAEMOI0 MCTOPUUYECKOTO0 MCTOYHMKA. B Hamem ciydae UM
cran (puKcalMoHHbIN yepTéx ¢acana 3nanus 1844 r. B pesynbrare HaMu ObLT MONYyYEH CIEAYIOMIMNA OOIHUK
3aHUS.

OnHUM M3 KIIOYEBBIX OOBEKTOB, PACMHOJIOKEHHBIX HAa TEPPUTOPUM MOHACTBIPS, SIBISIETCS KOJIOKOJBHS
CrpactHoro MoHacTeipsi. [oBopss O HEH, OTMETUM, 4YTO OT CTApOro 3JaHHUSl  KOJOKOJBbHH,
MPOCYIECTBOBaBIIeH BIUIOTH 10 1850 T, MONUIO HEMHOTrO HCTOPUYECKUX HCTOYHHMKOB. Hawmbonee
MOIPOOHBIM W3 HUX SIBISIETCS YEPTEXK KOJOKOJIBHU , HaieHHbIH B apxuBe PI'MA wu rpaBiopa mieBoro
(dacama MoHacThIps mociie moxapa B 1773 1. Ha ocHOBe MMEONUXCS HMCTOYHUKOB M CYIIECTBYIOIIETO
aHajora, — KOJJOKOJIbHU BBICOKOTIETPOBCKOTO MOHACTHIPS, - B mporpamme SketchUp Obuta mpousBezeHa ee
BUPTYyaJIbHAsI PEKOHCTPYKIIHS.

PesynpraroM mpoekTta cTaHeT pa3pa0oTKa BHUPTyaldbHOW pPEKOHCTpYyKUMU CTpacTHOrO MOHACTBIPS U
MPWIETalolIero K HeMy UCTOPUYECKOro mpocrpaHcTBa CTpacTHOM MIIOIIa Iy, OCHOBaHHAs HA TEXHOJIOTUHU
kommbioTepHOTo 3D MomenupoBanus (B HalIEM ClIydae MOXXHO TOBOpUTH 4D MoaenmpoBaHuu, €CIIH Y4eCTh
YTO TUTAHHPYETCS MOCTPOCHUE BUPTYATbHOM PEKOHCTPYKIIMK HAa TPEX BpPEeMEHHBIX cpe3ax: pyodex XVII -
XVIII BB., 1830-¢ rr. m Hauamo XX BB.) BwiOOp yka3aHHBIX BPEMEHHBIX CPE30B ONPENEIAETCS HX
3HaueHueM sl uctopuu CTpacTHOTO MOHACTBIPS U 00€CIeYEeHHOCThIO UCTOYHUKaMH. Ha JaHHBIIT MOMEHT
HE CYUIECTBYET MCTOPUYECKU IJOCTOBEPHBIX PEKOHCTPYKUMN CTpacTHOro MOHACTBIPS M INpHIIETaonieil k
HEeMy IUIOIIAJIM B paccMaTpuBaemylo 3moxy. OtMmerum, 4to B My3ee ucropun MockBbl Oblila MpOBeIEHA
pabora 1o co3gaHuio MarepuanbHOoro Makera CrpacTHoil mmiomaaun Ha 1890 1., ogHako, OH WMeEET
CTaTUYECKUN XapaKTep U OPUEHTUPOBAH HA SKCKYPCHOHHO-TO3HABATEIbHBIC LIEITH.

AJleKBaTHBIA HWHCTPYMEHT [IJI1 TIOCTPOCHHSI BUPTYaJIbHOM PEKOHCTPYKIMH YTPAUuCHHBIX OOBEKTOB
HWCTOPUKO-KYJBTYPHOTO HacieAusi [al0T METOAbl M TexHoJoruu 3D MonmenupoBaHHS W aJITOPUTMBI
dbotorpammerpun. lcronb3oBaHWE aJCKBATHBIX KOMITBIOTEPHBIX CPEICTB TO3BOJIIET HCTOPUKAM,
WCIIONIb3Ysl KOMILJIEKC HCTOYHHKOB, XapaKTePHU3YIOIIMX PEKOHCTPYHUPYEMBbI OOBEKT B €ro 3BOJIIOIHUH,
MOJYYUTh €r0 MPOCTPAHCTBEHHYIO PEKOHCTPYKIIMIO HA HECKOIBKUX BpEMEHHBIX cpesax. [IpenmyinecTBamu
noctpoeHHol 3D monenu SBISAETCS BO3MOXHOCTh MHTEPAKTUBHOIO MPOCMOTPA PEKOHCTPYKIMU B CETH
Nutepuer u e€ Bepudukanuu. [log mnoHsTHEM BepudUKAIMK TOAPA3yMEBAETCS BO3MOXKHOCTH
B3aUMOJICUCTBHS TOJIL30BATENS ¢ HCTOPUUECKUMHU UCTOYHUKAMHU (TEKCTOBOM JOKYMEHTAIUEH, YepPTeIKaAMH,
IJIaHAMU U T.I1.) ¥ CO3JJaHHOM Ha MX OCHOBE BUPTYaibHOUM 3D MOAEIBIO C TEKCTOBBIM OMTMCAHUEM METOINKHU
€€ MOCTPOCHUSI MPUMEHUTENIBHO K KaXJIOMY 3[aHHUIO, C LEJbI0 aHAJIN3a BOCCO3IaHHOW MOJENH, MOUCKa B
Hell olmOOK U HETOYHOCTEH.

IIpakTH4eckoe 3aHATHE.
[TocTpouts BUpTyasibHYIO0 MOAENb CTpacTHOTO MOHACTBIPSI

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
[TocTpouts BupTyanbHyto Moaenb CTpacTHOM TUI0Ia N

Tema 5. Co3nanue 3D-monenu Jiideneoii bamnu (YK-6)
IIpakTH4eckoe 3aHATHE.
[Toctpouts 3D-monens Ditdeneroit banau
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
[TocTpoeHue BUpTyaTbHOM PEKOHCTPYKIIHMH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

4 cemectp
* mocemaeMocTs — 10 0atoB

*  TeKylMi KoHTpoisb — 70 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpoOis | Oamios

/ cpe3sl
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Beenenue B
3D-Monenuposa
HHE

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYZICHTOB.
10 Gaw10B cTaBUTCA TOLIA, KOIIa:
CryneHT cBOOOTHO IPUMEHSIET 3HAHUS

Ha TPaKTUKE;

He nomyckaer omm6ok B
BOCITPOU3BEJICHUH N3yYCHHOTO MaTepHaa;
CTy/leHT BBIIIEISICT TIaBHBIE TIOJOXKEHUS
B M3yYECHHOM MarepHalie u He
3aTpPyIHSACTCS B OTBETaX Ha
BHJIOM3MCHECHHBIC BOIIPOCHI
CTyleHT ycBanBaeT BeCh 00bEM
MPOrpaMMHOTO MaTepHalia.

5 0aI0B CTaBITCA TOrOA, KOTAa:

CTy/neHT 3HaeT BECh M3YUCHHBIH
MaTepua;

OtBevaet 6e3 0COOBIX 3aTpYIHEHUH Ha
BONPOCHI MTPETIOIaBaTeNs;

CTyleHT yMeeT MPUMEHSTh MTOTyYCHHBIC
3HAHUS Ha MPAKTHUKE;

B ycnoBHBIX OTBETaxX He IOMyCKaeT
CEPbE3HBIX OMIMOOK, JIETKO YCTPaHSIET
OTIPENICTICHHBIE HETOYHOCTHU C TIOMOIITHIO
JIOTIOJTHUTEIILHBIX BOIIPOCOB
MIpEeTo1aBaTelIs.

1 6ami1 cTaBUTCS TOrIA, KOraa:

CryneHT oOHapyKUBaeT OCBOCHUE
OCHOBHOTO MaTepuaa, HO UCIIBIThIBACT
3aTPYIHEHUS IPU €TO0 CAMOCTOSITEILHOM
BOCITPOU3BEJICHUH U TPEOyeT
JOIOJIHUTENBHBIX JOIMOJIHAIOMINX
BOIPOCOB MPETOAABATENS,

[IpenmounTaer 0TBEYaTH HA BOMPOCHI
BOCITPOU3BOJIAIIECTO XapaKTepa U
WCIIBITHIBACT 3aTPYJHCHHS ITPH OTBETAX HA
BOCITPOU3BOJISAIINE BOIIPOCHL.

Bann He HauncnseTCs TOraa, Korna:

VY cTyneHTa UMEIOTCS OTACTbHBIC
MPEJICTaBICHUs 00 U3y4yaeMOM Marepualle,
HO BC€, e 0OJIbIlast 4acTh HE YCBOCHA.
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Bungl,
TIPUHITHATIBI
CO3JIaHUS U

HCIOJIB30BaHUE
3D-moneneit

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYJICHTOB.

5 0alIoB CTaBUTCS TOIJA, KOTZA:

CryneHT cBOOOTHO IPUMEHSIET 3HAHUS
Ha TPaKTUKE;

He nomyckaer omm6ok B
BOCITPOU3BEJICHUH N3yYCHHOTO MaTepHaa;

CTy/leHT BBIIIEISICT TIaBHBIE TIOJOXKEHUS
B M3yYECHHOM MarepHalie u He
3aTpPyIHSACTCS B OTBETaX Ha
BHJIOM3MCHECHHBIC BOIIPOCHI

CTyleHT ycBanBaeT BeCh 00bEM
MPOrpaMMHOTO MaTepHalia.

2 OaJI cTaBATCS TOINA, KOTrJa:

CTy/neHT 3HaeT BECh M3YUCHHBIH
MaTepua;

OtBevaet 6e3 0COOBIX 3aTpYIHEHUH Ha
BONPOCHI MTPETIOIaBaTeNs;

CTyleHT yMeeT MPUMEHSTh MTOTyYCHHBIC
3HAHUS Ha MPAKTHUKE;

B ycnoBHBIX OTBETaxX He IOMyCKaeT
CEPbE3HBIX OMIMOOK, JIETKO YCTPaHSIET
OTIPENICTICHHBIE HETOYHOCTHU C TIOMOIITHIO
JIOTIOJTHUTEIILHBIX BOIIPOCOB
MIpEeTo1aBaTelIs.

1 Oanma cTaBUTCS TOIA, KOTJa:

CryneHT oOHapyKUBaeT OCBOCHUE
OCHOBHOTO MaTepuaa, HO UCIIBIThIBACT
3aTPYIHEHUS IPU €TO0 CAMOCTOSITEILHOM
BOCITPOU3BEJICHUH U TPEOyeT
JIOTIOJIHUTENHHBIX JTOIMOIHSIIOIIMNX
BOIPOCOB MPETOAABATENS,
[IpenmounTaer 0TBEYaTH HA BOMPOCHI
BOCITPOU3BOJIAIIECTO XapaKTepa U
WCIIBITHIBACT 3aTPYJHCHHS ITPH OTBETAX HA
BOCITPOU3BOJISAIINE BOIIPOCHL.

Bann He HauMCIAEeTCS TOTA, KOI/a:

VY cTyneHTa UMEIOTCS OTACTbHBIC
MPEJICTaBICHUs 00 U3y4yaeMOM Marepualle,
HO BC€, e 0OJIbIlast 4acTh HE YCBOCHA.

MpakTuu
eckast
padora(x
OHTPOJIBH
blIii cpe3)

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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Cosznmanue
3D-mopmenein
UCTOPUYECKHIX
JIOCTONPUMEYAT
eJIbHOCTEH

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYJICHTOB.

5 0alIoB CTaBUTCS TOIJA, KOTZA:

CryneHT cBOOOTHO IPUMEHSIET 3HAHUS
Ha TPaKTUKE;

He nomyckaer omm6ok B
BOCITPOU3BEJICHUH N3yYCHHOTO MaTepHaa;

CTy/leHT BBIIIEISICT TIaBHBIE TIOJOXKEHUS
B M3yYECHHOM MarepHalie u He
3aTpPyIHSACTCS B OTBETaX Ha
BHJIOM3MCHECHHBIC BOIIPOCHI

CTyleHT ycBanBaeT BeCh 00bEM
MPOrpaMMHOTO MaTepHalia.

2 OaJI cTaBATCS TOINA, KOTrJa:

CTy/neHT 3HaeT BECh M3YUCHHBIH
MaTepua;

OtBevaet 6e3 0COOBIX 3aTpYIHEHUH Ha
BONPOCHI MTPETIOIaBaTeNs;

CTyleHT yMeeT MPUMEHSTh MTOTyYCHHBIC
3HAHUS Ha MPAKTHUKE;

B ycnoBHBIX OTBETaxX He IOMyCKaeT
CEPbE3HBIX OMIMOOK, JIETKO YCTPaHSIET
OTIPENICTICHHBIE HETOYHOCTHU C TIOMOIITHIO
JIOTIOJTHUTEIILHBIX BOIIPOCOB
MIpEeTo1aBaTelIs.

1 Oanma cTaBUTCS TOIA, KOTJa:

CryneHT oOHapyKUBaeT OCBOCHUE
OCHOBHOTO MaTepuaa, HO UCIIBIThIBACT
3aTPYIHEHUS IPU €TO0 CAMOCTOSITEILHOM
BOCITPOU3BEJICHUH U TPEOyeT
JIOTIOJIHUTENHHBIX JTOIMOIHSIIOIIMNX
BOIPOCOB MPETOAABATENS,
[IpenmounTaer 0TBEYaTH HA BOMPOCHI
BOCITPOU3BOJIAIIECTO XapaKTepa U
WCIIBITHIBACT 3aTPYJHCHHS ITPH OTBETAX HA
BOCITPOU3BOJISAIINE BOIIPOCHL.

Bann He HauMCIAEeTCS TOTA, KOI/a:

VY cTyneHTa UMEIOTCS OTACTbHBIC
MPEJICTaBICHUs 00 U3y4yaeMOM Marepualle,
HO BC€, e 0OJIbIlast 4acTh HE YCBOCHA.

[IpakTnue
cKas
pabora

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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MeToasl
noctpoenus 3D
MOJICIICH Ha
npumepe
PEKOHCTPYKLIUU
CrpacTtHoro
MOHACTBIPS U
MpuiIeTarouen
IUIOIIA N

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYJICHTOB.

5 0alIoB CTaBUTCS TOIJA, KOTZA:

CryneHT cBOOOTHO IPUMEHSIET 3HAHUS
Ha TPaKTUKE;

He nomyckaer omm6ok B
BOCITPOU3BEJICHUH N3yYCHHOTO MaTepHaa;

CTy/leHT BBIIIEISICT TIaBHBIE TIOJOXKEHUS
B M3yYECHHOM MarepHalie u He
3aTpPyIHSACTCS B OTBETaX Ha
BHJIOM3MCHECHHBIC BOIIPOCHI

CTyleHT ycBanBaeT BeCh 00bEM
MPOrpaMMHOTO MaTepHalia.

2 OaJI cTaBATCS TOINA, KOTrJa:

CTy/neHT 3HaeT BECh M3YUCHHBIH
MaTepua;

OtBevaet 6e3 0COOBIX 3aTpYIHEHUH Ha
BONPOCHI MTPETIOIaBaTeNs;

CTyleHT yMeeT MPUMEHSTh MTOTyYCHHBIC
3HAHUS Ha MPAKTHUKE;

B ycnoBHBIX OTBETaxX He IOMyCKaeT
CEPbE3HBIX OMIMOOK, JIETKO YCTPaHSIET
OTIPENICTICHHBIE HETOYHOCTHU C TIOMOIITHIO
JIOTIOJTHUTEIILHBIX BOIIPOCOB
MIpEeTo1aBaTelIs.

1 Oanma cTaBUTCS TOIA, KOTJa:

CryneHT oOHapyKUBaeT OCBOCHUE
OCHOBHOTO MaTepuaa, HO UCIIBIThIBACT
3aTPYIHEHUS IPU €TO0 CAMOCTOSITEILHOM
BOCITPOU3BEJICHUH U TPEOyeT
JIOTIOJIHUTENHHBIX JTOIMOIHSIIOIIMNX
BOIPOCOB MPETOAABATENS,
[IpenmounTaer 0TBEYaTH HA BOMPOCHI
BOCITPOU3BOJIAIIECTO XapaKTepa U
WCIIBITHIBACT 3aTPYJHCHHS ITPH OTBETAX HA
BOCITPOU3BOJISAIINE BOIIPOCHL.

Bann He HauMCIAEeTCS TOTA, KOI/a:

VY cTyneHTa UMEIOTCS OTACTbHBIC
MPEJICTaBICHUs 00 U3y4yaeMOM Marepualle,
HO BC€, e 0OJIbIlast 4acTh HE YCBOCHA.

[IpakTnue
cKas
pabora

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

10-20 GayoB — nmpakTHyecKast paboTa BHIIOJIIHEHA B TIOTHOM 00BbEME,
CTYACHT CBOOOJHO BJlajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHUCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Y NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

5-9 OamnoB — mpakTHUeckas padoTa BBIOJHEHa, HO HWMEET
HEKOTOpblE ~ HETOYHOCTU  BBIINOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTEpHaJIOM, OTBEYAET Ha 3aJaHHbIE BOIIPOCHI

1-4 Gamna - mpakTUdeckas paboTa B IIEJIOM BBINIONHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOl  paboTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaLUEH MO
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJI1aBa€Mbl€ BOIPOCHI
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5. Cosznmanue

3D-mopenn

Diienenoit
Banmn

[IpakTnue
cKas
pabora

25

[IpakTuuecknue pabOTHI BBIIONHAIOTCS M0 TEMATHKE MPAKTHYECKUX
3aHATHH.

15-25 GannoB — npakTuyeckast paboTa BHIIOJIIHEHA B TIOTHOM 00bEME,
CTYACHT CBOOOJHO BJajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHCTEMaTU3UPOBAHHBIC 3HAHUS, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Ys NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

10-14 OamnoB — mpakTH4eckas paboTa BBIIOJIHEHA, HO HMEET
HEKOTOphlE ~ HETOYHOCTU  BBIIOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTepHaIOM, OTBEYAET Ha 3aaHHBIE BOIIPOCHI

1-9 GamnoB - mpakTHyecKkas paboTa B LIEIOM BBIIOJHEHA, OJHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOM  pabOoTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaILUEH Mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIECHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJ1aBa€MbI€ BOIPOCHI

6. ITocemaemMocTh

10

10 6amnoB — crynent nocetnn Bce 100% 3ansaTHiA

7-9 GannoB — cTyaeHT moceTws He MeHee 80% 3aHATHil

4-6 6amoB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit

1-3 Ganma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

7. IIpeMuansHbIC OaITHI

20

JlomomHUTENbHBIE TTPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINOJNHEHHBIH 10 3aka3zy paboromarens W
peann30BaHHbIN Ha mpakTuke — 20 0auIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUecKuX 3aHsaATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS! K ITyOJIMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;

- y4acThe € JOKJIaJOM BO BCEPOCCHUMCKOW OJMMIIMAJZIE M0 TEMaTHKe
m3ydaemMoit mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILTUHBI — 20
0aJIIoB;

- myONHWKamusi CTaThMl 10 TEMAaTUKE W3y4aeMOW ITUCIHILIUHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/20

8. Hroro 3a cemectp

100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUMM 00pa3oM:

wkaie. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6ayuioB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

IIpakTyeckas padora

Tema 2. Buapl, NpuHUHKIIBI CO3aHUS U UCIONb30BaHue 3D-moneneit

Crnou. Co3nanue, 1yonupoBaHue, yaaieHue. AKTUBU3ALNSA €05, CKPEIJIEHUE CII0EB, HAJIOKEHHUE CIIOEB.
[Ipumenenue ctuneit k cinosm. M3menenue nmapamerpoB xodicta. [IpenBapurensHas o0paboTka
M300paxKeHUsI: KOPPEKLUs N300paKeHUs, UCIIOIb30BaHUE (PUIBTPOB, IIIyM, PE3KOCTh, UMUTAIUS, TEKCTYPA.

Tema 4. Metons! noctpoenus 3D mozeneit Ha npumepe peKoHCTpyKUUU CTpacTHOTO MOHACTBIPS U

MPUJIETAIOLLIEH TUIOIIAIN
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Wutepodeiic mporpammsl Photoshop. ITanens mento. Ilanens HHCTpyMEHTOB U maHenb onuui. [lanurpsl.
Topsune knaBumun. Co3ganue fokymenTa. [IpaBuibHbIN BEIOOP pa3MepoB JOKyMeHTa. OTKpBITHE
IOKyMeHTa. Mi3MeHeHne napameTpoB nu3o0paxenus. MacmtabupoBanue 6e3 norepu kauectsa. CoxpaHeHue
JOKyMEHTa, (popmatsl (pailioB pacTpoBOr TpaduKH.

ColecenoBanue

Tema 1. BBenenue B 3D-MoaenupoBanue

[Tonsatue anume. Tepmunonorus. OCOOEHHOCTH PUCYHKA, CIOJKETa, MY3bIKU U 3ByKa. Kiaccuduxanus
aHUME: 110 1IEJIEBOM ayAUTOPUH, IO CTHIIIO IOBECTBOBAHMS, 110 AHTYPaXKy U TEXHOJIOTUH, 110 XapaKTepy
B3aMMOOTHOIIIEHUH nepcoHaxkeil u ap. @opmarsl anume: tenecepuai, puism, OVA, ONA. Ctpykrypa
annMe. OcobeHHOCTH pacpocTpaHeHus: aHuMe B Poccun.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosblie Bonpockl 3a4era (YK-6)

Bomnpocel k 3k3aMeny - 4 cemecTp

1 Ocobennoctn  anumanuu Bo flash. Aaume. Knaccudukamus ~ anume. dopMaTsl aHUME

2 AHUMAIMOHHBIA  TMEPCOHAX

3 Flash CS3 kak  mporpamma ajist CO37aHusI aHUMAaIIUH

4 OcuoBel  ActionScript 3.0

5 CrmemuanpHBIE  KJIACCHI

6 Uucnau  mMareMaTHYeCKHUe Onepanuu

7 MaccuBbl

8 IlporpammHOEe  CcO3MaHME U300PAKECHUN U MAaCOK

9 ®unpTppl M TpaHChHOPMALUH

10 Ilporpammuas  aHMManus

TunoBble 3axanus 1s 3a4era (YK-6)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Ouenka T Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
«3a4TECHO» VK-6 CryneHT TrpaMOTHO pacrpenensieT cBoe CB0000OTHOE BpeMms,
(50 - 100 6amnoB) BBITIOJTHSICT MMPAKTHUECKUE 3aTaHUS
«HE 3aYTCHOY VK-6 CryneHT HerpaMOTHO pacrpesensieT cBoe cBoO0OOIHOE BpeMmsi, He
(0 - 49 GannoB) BBIMOJTHACT MPAKTHYCCKUE 38 TaHHsI

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoi Ha pa3MenieHHsle B cucteme MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIUTEPATyphI 110
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. I'ymepoBa, I. X. OcHOBBI KoMIbIOTEpHOH rpaduku : ydueOHoe mocobue. - 2022-01-18; OcHOBBI
KoMnbloTepHON rpaduku. - Kazanp: KazaHCkuil HallMOHAJBHBIA HMCCIEIOBATEIBCKUI TEXHOJIOTMYECKUI
yausepcuretr, 2013. - 87 c¢. - Teker : osnextponssii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/62217.html

2. MonoukoB B. II. OcuoBbl pabotet B Adobe Photoshop CS5 : mpaktudeckoe mocobue. - Mockaa:
Wntepuer-Yausepcurer Mudopmanmonnsix Texnomoruit (MHTYUT), 2011. - 236 c. - Tekct
sanektpoHusli  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=234169

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Banmmnua E., Ceeproxuna H., XazoBa C. KommbrorepHas rpaduka : mpaktukym. - OpeHOypr:
OpenOyprckuii  rocymapcTBeHHBIH yHuBepcuter, 2014. - 98 c¢. - Tekcr : snekrponssii // DbC
«YHUBEpCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=259364

2. XupikuHa, A. I. MmxeHepHast u koMIbloTepHas rpaduka : yueOHoe mocobue. - Bech cpok oxpaHbl
aBTOpPCKOro TpaBa; HMmxkeHepHas u KommbloTepHas rpaduka. - CraBpomnons: CeBepo-KaBkasckuit
denepanpublii yHUBepcuteT, 2016. - 99 c. - Tekct : anekrponssit / IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/69383.html

6.3 VlHble HCTOYHUKMU:
1. [Topran "I'ymanuTtapHoe oopazoanue" - http://www.humanities.edu.ru/

2. @enepanpHoe xpaHwmmnie «EnuHas koyuteknus 1HQPOBBIX 00pa3oBaTelbHBIX pPECypcoB» -
http://school-collection.edu.ru/

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
CorelDraw

Adobe Photoshop CS3

Adobe Reader

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. DNEeKTpOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKN TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

2. VYHuBepcuTeTckas OMONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru
3. KoncynbranT cryneHTa. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:

https://www.studentlibrary.ru

4. Hayunas snexrponnas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccuiickas rocynapctBeHHast Onbnuoreka: opunmanbheiii caift. — URL: https://www.rsl.ru
6. Poccuiickas HarmoHanbpHas 6nbaroreka: odurmanpabii caiit. — URL: http://nlr.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. Dnexrponnas 6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.
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