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

YK-6 CrnocobeH ompenemnsiTh U peain30BbIBaTh MPUOPUTETHI COOCTBEHHOMN NESATEIBHOCTH W CIOCOOBI €
COBEpIICHCTBOBAHUS HA OCHOBE CAMOOIICHKH M 00pa30BaHUs B TEUCHHE BCEH KU3HU

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

OCBOCHMHA NJUCLHMITIIIMHBI:

- NIPaBOOXPaHUTEIbHBIN

- MPaBONPUMEHUTENbHBIH

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
ctepe: 09 FOpucnpynenius (B cdepax: oOecredeHHs BEPXOBEHCTBA 3aKOHA, SIWHCTBA M YKPEIUICHUS
3aKOHHOCTH; 3all[UThl HMHTEPECOB JMYHOCTH, OOIIECTBA M TOCYIApCTBa; pa3pabOTKU W peau3anuu
MIPABOBBIX HOPM; 00€CIICUCHHUS 3aKOHHOCTH M MTPABOIIOPSIIKA)

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

VK-6 Cnocoben
OTpeNesaTh U
peanu30BhIBATH
MIPUOPUTETHI COOCTBEHHOM
JESITETLHOCTH U CIIOCOOBI
€€ COBEPILICHCTBOBAHUS Ha
OCHOBE CaMOOLIEHKH U
00pa30BaHUs B TCUCHHE
BCEil JKH3HU

[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 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-6 CriocobeH onpenenirs U peaqn30BbIBaTh IPUOPUTETHI COOCTBEHHOM NESTEILHOCTH
U CIIOCOOBI €e COBEpIICHCTBOBAHMS HAa OCHOBE CAMOOIICHKH M 0Opa30BaHMs B TEUEHHUE

BCEH KU3HUA

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOyueHus

Ounas
(cemecTp)

3aouHasn
(cemectp)

112(3(4]|1]2

3

1|Self skills u
TBIOTOPCTBO

2 |Street manc

3 | AHaIIMTHYECKOE
YTEHHE

4 |busHec-naHpPOBaHU
e B At/ HBECT

5 |buosnorus pa3BuTUs
YyenoBeka B HOpMe U
MaTOJIOTUN

6 |bupxesoe memno




Beenenue B
TICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MTOBEICHUS

o)

Bukrumonorus

Boennas npomnaranna
Kak HHQOPMAIMOHHOE
OpyXHe

10

Bokarckui
MPAKTUKYM

11

Boccranosnenue
HUCTOPUU CEMBH T10
OTKPBITHEIM
WH()OPMAITOHHBIM
0a3zaM JaHHBIX

12

Teiimudukarys B
o0pazoBaHUU

13

T'eneTuka yemoBeka

14

T'eononutuka u
IMOJIMTUYECKAS
reorpadus

15

JIBUTaTenbpHbIN
peXuM (HHCTPYKTOP
Mo pU3HIECKOM

KYJIBTYpE)

16

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: IPUYUHBI U
MOCIIEAICTBHSA

17

Hemorpaduaeckue u
MUTPAIMOHHBIC
MPOIIECCHI

18

Jlmaraoctuka u
TICHXOJIOTUYECKUE
TEXHOJIOTUH

PO ITAKTHKA
OTKJIOHSIOIIETOCS
TIOBEICHUS

19

JlyXOBHO-HpPaBCTBEHH
0€ BOCIIUTaHUE

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¢ (HEeKTUBHOTO
oOmenus. Texuuku
pasBUTHSA
SMOITUOHAITEHOTO
UHTEJIIEKTa

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

Jloruka




42

MeHeKMeHT
Kapbephl: KaK CTaTh
YCHEITHBIM
pyKOBOAUTENEM

43

Mertoanka
COCTaBJICHUS
POIOCIOBHOM

44

MGTOL[LI HU3yUCHUA
IMOBCCOAHCBHOCTH

45

Mertoasl uzyueHus
CEeMBH

46

MexaHu3MBI
MPOTEKAHUS
OpTraHUYECKUX
peakimit

47

Mup coBpeMeHHOTO
HCKYCCTBa:
MOCTMOJICPHUCTCKUN
MPOCKT

48

MupoBble BOIHBI B
CPAaBHUTEIBHO-UCTOPH
YECKOM paKypce

49

Mogenu 3neKTpOHHON
KOMMEpINH

50

MonexynapHast
MHKPOOHOJIOTHS U
BHPYCOJIOTHUS

51

MornekynsapHo-0roor
WYECKHE OCHOBBI
MOBEJICHUS 1
3aBUCUMOCTEN

52

MotuBanus B
KOYYIHHTE

53

Hainorooonoxenue
OnsHeca

54

HopmMe! u ipaBuiia
COBPEMEHHOTO
JTHKETA

55

HopMs! s1361KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbLHON Cpebl

56

OO6mas ¢puznonorus
MUKPOOPTaHU3MOB

57

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JeSATEIbHOCTH
HEKOMMEPYECKHUX
OpraHu3alui

58

Opranunzanus paboTsl
C IETbMU

59

Opranm3aus paboTs
C ceMbei

60

Opranunzanus paboTsl
CIIOPTUBHOT'O CYbH




61

Opranuzanus
pa3BUBarOILEH
MPEIMETHO-TIPOCTPaH
CTBEHHOU CpeIbl

62

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(popmanuei

63

OCHOBEI
3D-monenupoBaHus

64

OCHOBEI
aKageMHYIeCKOi
SKUBOIIACH

65

OCHOBEI
apryMeHTaIuu

66

OcCHOBBI 0aJILHOTO
TaHLa

67

OCHOBEI
OMOJIOTHYECKOM
CTaTUCTHUKH

68

OCHOBBEI
BHIE€00JIOTHHTA

69

OCHOBEI
JIEKOpaTUBHOU
JKABOIUCHU

70

OCHOBEI JIET0BON
KOMMYHUKAIH Ha
WHOCTPAaHHOM SI3BIKE

71

OCHOBBI UTPHI Ha
OapabaHHOI
YCTaHOBKE

72

OCHOBBI UTPHI Ha
KJIaBUIITHBIX
MHCTPYMEHTAaX

73

OCHOBBI UTPHI Ha
3NIEKTPOTUTape

74

OCHOBEI
KOMMYHHKAIIUU B
HHTEPHET-NPOCTPAHCT
BE

75

OcHOBEI
KOH(IIUKTOIOT I

76

OcHOBEI
KOTIMpalTHHTa

77

OCHOBHI KOyYHHTa

78

OCHOBEI JIOTUKHA

79

OCHOBBI JIOTOIIE NN

80

OCHOBBI
MEIUITMHCKUX 3HAHHUI
B aJalITUBHON
(husnueckoi KyabType

|+ +

|+ +

81

OCHOBEI 001IIEH
[aTOJIOTHU U
TEpaTOJIOTHH B
aJalTUBHOU
(husnuecko KyasType

82

OCHOBBI OpTraHU3aNUN
PpaboThI C MOJIOICKBIO




&3

OCHOBBI MMPaBUJIBHOTO
MNHUTaHUA

84

OCHOBBI
MIPEIOCTABICHHUS
JKUJTHITHO-KOMMYHAJIb
HBIX YCIyT
HACEJIEHUTO

85

OCHOBBEI
palrOHAIBHOIO
IIPUPOIOIIOIb30BAHUS

86

OCHOBHI pHCYyHKa

87

OCHOBEI
COBPEMEHHOTO BOKaJIa

88

OcHOBBI
COBpPEMEHHBIX
METOZIOB (hU3HIECKOTO
aHaln3a BenecTBa

&9

OCHOBHI CyIeOHOM
JIMHTBUCTHYECKOUN
JKCIIEPTU3bI

90

OCHOBHI (PU3HOIOTHI
U TUTUEHEI AeTel

91

OCHOBBI YaCTHOH
[IaTOJIOTHH B
aJalnTUBHON
(husnuecko KyabType

92

OcHOBEI
3¢ $EeKTUBHOTO
MEHEKMEHTA

93

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

94

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

95

OcobeHHocTH
CaMOIIPE3CHTAINH B
g poBoii cpene

96

Odopmnenne
pe3yNbTaToB
OHOJIOIHYECKHUX
HCCIICIOBAaHUH

97

Ilenaroruueckas
TEXHUKA U
MacTepCTBO

98

Ilegarornueckue
TEXHOJIOTUU O0YUYCHHSI
U poOBOTO
ITOKOJICHHMS

99

Ilegarornueckuii
aApPTUCTU3M

100

Ilenarornyeckuii
JU3alH TeXHOIOTHI
0o0ydJeHus

101

ITuceMeHHbBIN
nepeBojl JOKyMEHTOB
(DU3HYCCKUX JIUI]




102

ITucpMeHHbIN
MepeBOJ JOKYMEHTOB
FOPUIUYECKUX JINII

103

[InanupoBanue n
OpraHHU3aIus
OMOJIOTUYECKUX
HCCIICAOBAHUI

104

TToBenenue B
MyOJIMYHBIX MECTax

105

IloBcenHEeBHEBIE
PasroBOPEI

106

[To3nanue ceds uepe3
MPaKTHYECKYTO
TICUXOJIOTHIO

107

[To3nanue ceds uepe3
TICUXOIHATHOCTHKY

108

ITonsTne
TICUXOJIOTHYECKOMN
TpPaBMEI B
COBpPEMEHHOI
MICUXOJI0THH

109

ITocTTpaBMarnueckoe
JUYIHOCTHOE
pa3BUTHE: TIPUTOBOP
WA TOYKA
JUYIHOCTHOTO pOCTa

110

TIpaBoBbIE OCHOBBI
MIPUPOJIOTIONIE30BAHUS

111

[IpakTrky™m no
UTPOBBIM
TEXHOJIOTUSM

112

[IpakTuxy™m no
OpraHu3alyu
JIOTOTIEANYECKOM
pabotsl B
JOLIKOJIEHOM
00pa3oBaTeIbHOM
YUpEKACHUH

113

IIpob6nema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

114

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

115

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBunyTHI KypC

116

IIporpammupoBanue
Ha s361Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCTIOJIb30BAHUEM
Flask

117

IIpotuBoneiicTeue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

10



118

[Ipodeccronanpubie
KOMTICTECHITUN
THIOTOPA

119

TTcuxuka u Mo3T

120

IIcuxonorus
OJIaroIOITyIHs, HITH
TICHXOJIOTHUSI
CYACTIIMBOTO
YenoBeKa

121

Tlcuxonorns
JIEBUAHTHOU
JINYHOCTH

122

Tlcuxonorus nercrea

123

TTcuxonorus
WHIUBUTyaIA3aIUU U
TBIOTOPCTBO

124

TTcuxonorus
KpEaTUBHOCTHU

125

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

126

Tlcuxonorns
MOJIOIOCTH U
3pENIOCTH

127

IIcuxomorus
MTOJIPOCTKOBOTO M
FOHOIIIECKOT'O
BO3pacra

128

TIcuxonorusa panHero
BO3pacTa

129

TTcuxonorus
TBOPUYECKOTO
CaMOpa3BUTHS

130

HCI/IXOJ'IOFO—HCI[aI‘ Oorn
YCCKHE OCHOBBEI
HUI'POBBIX TCXHOJIOTHH

131

[cuxopuznonoruyeck
M€ OCHOBBI TTOBEACHUS
Y KOTHUTHBHBIX
(hyHKIHI

132

Pexuccypa n
aKTEPCKOE
MacTepPCTBO

133

Peuesoe HUCKYCCTBO

134

PomocnoBHo-0morpad
HYECKOE KpaeBeIeHHE

135

Pycckas
nUCaTeNbCKast
kputuka XIX-XXI
BEKOB

136

Pycckuit [Ton-Bokan

137

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

138

CamoopraHuzarus u
CaMOPETyIISIHs B
BUPTYaITBHOM MHpE

11



139

Camopa3Butue u
aKTepcKoe
MacTepCcTBO

140

CoBpeMeHHast XuMus
U OKpYyJKaromias cpena

141

CoBpeMeHHbIE
WHCTPYMEHTBI JINYHOM
3¢ HEeKTHBHOCTH

142

CoBpeMeHHbIE
METOJIbI XUMUIECKOTO
aHanm3a B
KPUMUHAIMCTHKE

143

CoBpeMeHHbIE
MOJICKYIISIpHO-0HO0JIOT
UYECKUE U
MHKPOOHOJIOTUYECKIE
METOJIBI B
KPUMUHAIMCTHKE

144

CoBpeMeHHbIE
TIOJTXOJIBI K
MIEPCOHATEHOMY
MEHEDKMEHTY

145

CoBpeMeHHbIE
JKOJIOTHYECKHE
POOIEMBI

146

COLII/IS.J'IBHLIG CCTH KaK
KOMMYHUKAIIUOHHBIC
KaHaJIbI

147

Cranpaptusaius u
yIpaBicHUE
KauyeCTBOM B
PECTOpaHHOM U
TOCTHUHUYHOM
ouzHece

148

Crapran
«Art-pazBuTHe»,
MIPUMEHEHNE METOIOB
apT-TepareBTUYECKOU
paboThI B COTUATTEHOM
MIPOEeKTe

149

Crapram uepe3
COLMAJIbHBIE POEKTHI
B HEKOMMEPUYECKOI
OpraHHU3aIuu

150

Crpareruu u mpaBuiia
0€e3011aCHOrO
WHBECTUPOBAHHS Ha
(hPMHAHCOBBIX PHIHKAX

151

CrpaxoBaHue
JUYHOCTH

152

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

153

TearpanbHas
TMeTaroruKa

154

TekcT u 1uckypc B
Hurepuere

12



155

TeopeTuko-Meroauye
CKHE OCHOBEI
BOXKaTCKOM
JIeITEILHOCTH

156

Teopus u npaxkTHKa
cydeicTBa B ciopTe

157

Teopus u mpakTUKa
CyJIeHicTBa 10 BUJaM
BOCK «I'TO»

158

Texnomorun
BOXKaTCKO
JIESATENLHOCTH

159

TexHosoruu AeI0BOTO
o01eHus

160

Texnonoruu
KOPPEKLMH PEYEBBIX
HapyIllIeHu! y aerei
JIOLIKOIBHOTO
BO3pacTa

161

Texnonorun
Menualuy B
pa3peieHuu
KOH(IMKTHBIX
CUTyaui

162

TexHONMOTHM Pa3BUTHUS
BBICIINX
MICUXUYECKUX
(hyHKIHI

163

Texnomoruu
pediekcuBHO-TBOpYEC
KOTO CaMOpa3BUTHUS

164

TexHoorus u
OpraHu3aIus
TOCTUHUYHO-PECTOpaH
HOTO KOMILJIEKCa

165

TpeHunr
«MaiiHa-puTHeC»

166

Yhpapistomuii
pECTOpaHOM: Kapbepa,
passutHe u soft-skills

167

DyHKIMOHATbHAS
COCTAaBJIAIONIAs
3¢ HEeKTUBHOTO
MEHEHKMEHTA

168

Hudposas kyasrypa

169

YeJloBEeK Ha BOMHE KaK
COLIMOKYJBTYPHBIN
(dheHOMEH

170

Okojorus arMocQepsl

171

DKoyorus
rUAPOChEpsI

172

OKOHOMHUKA
MIPUPOJIOTIONIE30BAHUS

13



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

174 |OnexTpoHHBIN + +
Ou3Hec. DIeKTpOHHAS
KOMMEPITHS

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

176 | OTHOKYNIBTYpHBIE + +
pETHOHBI MUpa

177 |¥OBeHansHOE TIPaBO + +

178 [SI3bIK Kak 0OBEKT + +
CyleOHOM IKCTICPTU3BI

179 | SI3pIKOBast IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto aucuumiimabl B cTpykrype OIl cnenmanurera:

Hucrunmaa «History&Technology» otHOocutcst k wactu, hopMHUpyeMON ydacCTHUKaMH 00pa3oBaTeIbHBIX
otHomeHul, ydeOHoro miuaHa OIl mo Hampasnenuro moarotoBku 40.05.04 - CyneOHast u mpoKypopcKas
NeSITeNIbHOCTD.

HuctummHa «History& Technology» usyuaercs B 4 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLMILUINHEL:

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 72 72
KonrakTHast pabora 32 8
Jlexuuu (Jlexuum) 16 4
[Tpakruueckue (Ilpakt. pad.) 16 4
CamocrositensHas padota (CP) 40 60
3auer - 4
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0|3 |03
4 cemecTp
1 Beenenue B 3 1ol 1 |10 CobecenoBanue
3D-monenupoBaHue
2 Bunpl, npuHIMITEL CobecenoBanue;
CO3JaHUS U 3 | ) | > | 10 IIpakTrueckas
HCIIOJIb30BAaHUE pabora
3D-mopeneit




3 Co3manue CobecenoBaHnue;
3D-Mmoneneit [IpakTnueckas
HUCTOPUYECKUX 5 1 | 4 1 |10 | 20 pabora
JIOCTONIpUMEYaTeNbH
ocTen

4 Metonbt CobecenoBanue;
noctpoenus 3D IIpakTrueckas
MoJIeNel Ha pabora
npuMepe
PEKOHCTPYKLIUH 5 1 4 1 |12 |10
CrpactHoro
MOHACTBIPS U
MpUJIETAOIIET
TUTOIIA M

5 Co3nanue [IpakTnyeckas
3D-Mmonenun - - 4 1 15 | 10 pabora
Diideneroit baman

Tema 1. BBenenue B 3D-monenupoBanue (YK-6)
Jlekumus.
1. OOurue MOHATHS U OTIPECIICHHUS.
3D mozpenupoBaHHE — 3TO MPOLIECC CO3MaHHS TPEXMEPHON MOsIeTH 00BEKTa.
3amaua 3D-mMonenupoBaHus: pa3padoTaTh BU3yadbHbIN 00BEMHBIN 00pa3
xemaemoro oobekra. I1pu 3ToM 06pa3 MOXKeT Kak KOIUEH rOTOBOTO (M3BECTHOTO)
00BEeKTa, TaK M pa3pabOTaHHBINA C HYJIS.
Jnst coznanus TpEXMEpHO# rpaduku He0OXOIUMO 3HATh PACIIONOKEHUE
00BEKTa, KOTOPOE OMpenesieTcs CucTeMol kooparuHat. OCHOBHOM SIBIISIETCS
JIeKapTOBasi CHCTEMA KOOPAMHAT.
B tpéxmepnoii cucreme koopaunat 3D-3-dimensional ocu 0003Ha4ar0TCS Kak
X,Y, Z, npuuéM Z och nepreHauKyiIspHa miockoctu XY. B pa3HbIX porpamMmmax
OpUEHTaNMs Z OCH MOXKET OBITh Pa3IMUYHOM.
MecrononoxkeHne 00beKTOB, BEIPAXKEHHBIX M0 OTHOILIEHHIO K CUCTEME
koopauHatT XYZ, Ha3bIBA€TCSI MUPOBOUN CUCTEMOM KOOPAHHAT.
Jlnst coznanus 00bEMHOTO N300paXKEHHUs CYIIECTBYET HECKOIBKO TOAXO0/I0B:
1. Ot mmockoCcTH K 00BEMY (KOTJIa pUCYIOT TIJIOCKUM OOBEKT U IS
co3aHus TPEXMEPHOTro 00pa3a paccMaTpPUBAIOT OOBEKT C PA3IMYHBIX
CTOPOH TaKXe Ha MJIOCKOCTH, IPUMEP — YEPTEXKH).
2. OT 06BEMa K TUIOCKOCTH (B HEM M3HAYATIBHO CO3AAETCs TPEXMEPHBII
o0pa3 ¥ JiIsl MOIYYEeHHsI CEPUU ITIOCKUX KApPTUHOK JI€Jat0T CHUMKH
3TOTO TPEXMEPHOTO OOBEKTA C PA3IIMYHBIX PAKypPCOB, MOJIOKEHHI
u T. A. [Ipunnun peanusyercs B 3Ds Max, Cinema).
JIOCTOMHCTBA U HEJOCTATKH TPEXMEPHOU rpaduKu
HoctouncrBa Hemocrarku
] PeamucTUYHOCTH
] Illupokas chepa npuMEeHEHUS
1 CBobona Tpancopmanui 00bEKTOB
"] 3HaunTenbHBIN 00BEM (hailiyioB
] IIporpamMMHasi 3aBUCUMOCTb
Jnia co3nanus TpEXMEpHBIX 00BEKTOB HanboJee pacpocTpaHEHHBIM
croco0oM SIBJISIETCS OCTpOeHUe (pUryp U3 ceTku nmoiuroHon (polygon). [Tonuron
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XapakTepu3yeTcs BepinHamu (vertices), péopamu(edges), rpansmu (faces).
OOBEKT, COCTOSIIINI U3 MHOXKECTBA TIOJTUTOHOB, TIPEICTABIISIET COOOM
MOJIUTOHATBHYIO CETKY, 0TOOpakeHNE KOTOPOH MOXKET OBITh IMTOJHBIM
Y HETIOJHBIM.
[TonmuroHanbHBIE CETKH MOTYT CTPOUTHCS U3 TPEYTOIHHUKOB WIIH
MPSIMOYTOJIBHUKOB. [I0BEpXHOCTH CETKU ONMpEAENseTCs C OMOIIBIO
JIOTIOJTHUTENBHBIX aTpUOYTOB. ATPUOYTHI TOBEPXHOCTH MOTYT OBITH MTPOCTHIMHU
(CTuTOTITHOM 1BET) U CIOXKHBIMU (IBET C 3P dexrom Onecka). [IoBepXHOCTh TaKkxke
MOKET OBITh MPEICTaBIeHA ¢ MOMOIMIBIO OAHOTO WIIK O0JIee PacTPOBOTO
M300pakeHHsI, KOTOPBIE Ha3bIBAIOT TEKCTYPHBIMU KapTaMU (TEKCTypaMH).
B coBOKyITHOCTH CBOMCTBA ITOBEPXHOCTH UMEHYIOTCS Kak Marepuansl. Hanuuue
OHOT0 WK 00Jiee HCTOYHUKOM OCBELICHUS MO3BOJISIET MIPEICTABUTh OOBEKT
B Oosiee ecrectBeHHOl dopme. [IpocTpancTBa ¢ 00BEKTOM U UCTOYHUKAMHU
OCBEILIEHUS HOCST Ha3BaHUs CLIEHbI OCBEILICHUSI.
Tak KaK TOJUTOHANBLHBIE CETKH CTPOST MO KOOPIWHATAM CBOUX BEPIIIHH,
npeoOpazoBaHue 0OBEKTOB OCYIIECTBISIIOT 0€3 OTAETHFHOM MPOPUCOBKH KaXKIOM
€r0 BEPIINHBI C TIOMOIILI0 MATPUIL, KOTOPHIE TIO3BOJISIOT U3MEHSTh pa3MephI
00BEKTOB, UX IMMOBOPOT U JABMKECHHE 0€3 (PaKTUUECKOTO N3MEHEHHS 3HAYCHUI
B €r0 BEpIINHAX.
Kaxxnas cuiena st pucoBanust 00J1ajaeT TOYKOM MPOCMOTPa, KOTOpast
BHU3YQJIM3UPYETCS C TIOMOIIBIO Kamep.
Hlefinep — 3T0 mporpamma, BhIOTIHsEMas Ha rpaduueckoM Mporeccope B
nporecce 00paboTku kaapa. Mcnonb3yercs s onpeaeneHus] KOHEYHbBIX
napamMeTpoB 00beKTa WM H300paxkeHuss. OHa MOXKET BKIJIFOUATh B CE€0s OMMMCaHUE
MIOTJIOIICHUS WJIH PACCESTHUS CBETA, HAJTO)KEHUE TEKCTYPbhI, CMEIIICHUS
MoBepXHOCTH U T. A. Hammpumep, lllefinepsl MOTYT OBITH UCTIONB30BAHBI JIJIS
PHUCOBaHMS MMOBEPXHOCTH KUPIMYHOM KJIaJKU Ha aOCOIOTHO TUIOCKOM
MOBEPXHOCTH.
Brigernstor cnegyromue S5 3Tanos:
1. MonenupoBaHHe — 3TO CO3/IaHHE OOBEKTOB, KOTOPBIC OyIyT Ha CIICHE.
Brigenstor cieayronme THIIBI MOJISTUPOBAHHUS :
o0 MozenvupoBaHre Ha OCHOBE MPUMHUTHUBOB (1101 TPUMHUTHBAMU
MOHUMAIOT MPOCTEHIIINE MapaMeTpudecKkoe GOPMBI: YIIIbl, CHEpHI,
nupamusl). [Ipu Buzyanu3anuu 3Tu 00BEKTHI MPeoOpa3yroTCs
B MIOJIUTOHBI, HO TIONTydaeMasi TOBEPXHOCTh BRIIJISIIUT OoJiee TIaKou 3a
CUéT CHelMaIbHBIX aITOPUTMOB 3aKPACKH.
o MogenupoBaHue Ha OCHOBE ceueHuil. OOBEKTH HA OCHOBE CEUCHUI
HA3BaHBI 110 AHAJIOTUHU C CYIOCTPOEHUEM, B KOTOPOM MPUMEHSETCS
HATSATUBaHUE TIOBEPXHOCTH HA MPOU3BOILHOE ceucHre. CeueHue Uin
10ckue GopMBbI B 3TOM criocode pacroiaratoT B0Jb HEKOTOPOTO
MyTH.
o MogenvupoBaHue, OCHOBaHHOE Ha UCIIOJIb30BaHUH OyJIEBBIX
onepauusx (nepeceueHue, Bpiuntanue). OCHOBOI cityKar
noBepxHOCTU. [1pu 3TOM BBIIENSAIOT ClIEAYIOLINE TOBEPXHOCTH:
MHOTOYTOJIbHBIC KaPKAChI, JIOCKYTKH (CIIalH-MOAECITUPOBAaHUE), B STOM
B CiIy4yae 0OBEKThl U3MEHSIOTCS C MOMOIIbIO KOHTPOJIbHBIX TOYEK.
OO0pa3ytoliye CIIaifHbl PacloiararoTcs Mo KpasiM CO31aBaeMOi
MOBEPXHOCTU. TeXHONOTHs co3aHus IaBHBIX (OpM U MOAeTeH,
MIPUHIIMIL: C TTOMOIIBIO YIIPABIISIONINX BEPIIMH MOKHO BO3/IEHCTBOBATH



HE TOJIBKO Ha KpaiiHue (KOHTPOJIbHBIE) TOYKH, HO U Ha JIIOOYIO
JIOKaJIbHYI0 00acTh moBepxHOCTU. [IpuMensercs g co3ganus
00pa30B KUBOTHBIX, JTIONIEH.
0 MogenupoBaHue 1Mo MOBEPXHOCTH CIUIAitHOBOM ceTku. [Ipu s3Tom
c03/1aéTCsl COBOKYITHOCTh CIUIAHOB B BH/JIE KapKaca, Ha OCHOBE
KOTOpPOTO (pOpMHpYETCsi TOBEPXHOCTb.
2. TekcTypupoBaHHe — 3TO TPUJAHUE TOBEPXHOCTSIM MOJICTH BU/Ia PEATbHBIX
MaTtepHuayioB (JIepeBo, MeTallla, IacTuka). B mporecce coznanus
MPOCTEUIINX TPUMHUTHUBOB KaXXIOMY W3 HUX Ha3HAYaeTCs IBET, KOTOPHI Ha
CaMoOM JieJie He SIBJISIETCS LIBETOM MTOBEPXHOCTH, a 0003HAYAET LIBET
KapKacHOU CTPYKTypbl. UTOOKI MOCTe BU3yanu3aluu 00bEeKTa OH CTall
peaNuCcTUYHBIM, IPUMEHSIOT PelakTOp MarepuanoB. B pegakrope MOXKHO
YCTaHOBHUTH PEATBHBIN IBET 0OBEKTA, IIPU 3TOM OH MOXKET OBITh OCHOBHBIM
(ompenensieT MOKpPHITHE BCETo 00heKTa), 00TeKArOIUM (OTpPEACIISICT BIUSHHIEC
(hOHOBOTO OCBEIIEHUS ), 3epKATBHBIM (OTMIpeesieT Haubomee sIpKue
OnecTsIre y9acTKU OBEPXHOCTH 00BEKTa) U T. 1. B mporecce cozmanus
MaTepuaIoB MOTYT ObITh UCIIOIE30BAHBI KAPTHI TEKCTYP (PacTpOBBIC
M300pakeHHsI pealTbHBIX 00BEKTOB) U MPOIIETyPHBIC KapThl (M300paskeHNUS,
KOTOpbIE TEHEPUPYIOTCS IPOrpaMMHBIM IyTEM). B miporiecce co3nanus
00BEKTOB MOTYT HaKJIaJbIBaTHCSl HECKOJIBKO KapT OJHOBPEMEHHO. DTO
onpenenseT 3pdexTs! TeKcTypupoBanus. TouHOE pa3MeIIeHHe MaTepUAIOB
Ha TIOBEPXHOCTU OOBEKTOB AOCTUTAETCS KapAUTaMHU IipoeurpoBanusd. [1pu
CO3JIaHUU MAaTEPHAJIOB ONPENCTSIOTCS TaKue CBOMCTBAa 00BEKTOB, Kak
OTpa)keHHue, MpeIoMIIeHHE, TPO3pavyHOCThb. [Ipr 3TOM MOXKHO M3MEHATDH CUITY
CBETAa, TUI TOBEPXHOCTU. ITO PEAU3YETCS C IOMOIIBIO CTIEIl. aJITOPUTMOB.
3. OcBemnienre — 3T0 JA00aBICHUE U pa3MEIICHIE HCTOYHHKOB CBETa
AQHAJIOTUYHO CTyJUIHOMN ChEMKE. barogapst OCBELICHUIO MOKHO
chopmMupoBaTh TeHH 0OBEKTOB CIIEHBI, K3MEHUTH CBOMCTBA OTOOPAKEHUS
MaTepuaioB, o0lee HACTPOCHUE CIICHBI.
4. AHUMaIusi — 3TO MPOLIECC CO3AAHMSI IBHKEHHUSI ITyTEM MPOCMOTpa ObICTPO
CMEHSIOIINXCS KaAPOB (M3MEHEHHE BO BpEMEHHU KaKUX-TM0O0 CBOWCTB
00BEKTOB, HAIPUMED MOJIOKEHUS B IPOCTPAHCTBE, Pa3MEphl, U MaTepHalioB,
HaIpUMep IBET, IPO3PAYHOCTh). JIJIs CO3aHUS WILTIO3UH IBIIKEHUS
3a4acTyro NpuberarT K MaTeMaTHYECKOMY OMHCAHHIO 3TOTO JBUKECHHUS.
5. Busyanuzanus sHeooxonuma st GOpMUPOBAHUSI OKOHYATEIIHBHOTO
n3zo6paxenus. Onepanus HOCUT Ha3BaHUe peHaepuHra. [Ipu peanuzanuu
YUHUTHIBACTCS:
0 KauyeCTBO M300paKEeHHUsI, PH ITOM ITOJT KAYECTBOM H300paKEHUS
MOHUMAIOTCS (D (DEKTHI CTIIaKUBAHSI, CO3MAHUE CKPYTIEHHBIX THArOHAIBHBIX
nuHuil (p€Oep), KOIMYECTBA MIAroB B MOJIUTOHATBHOM CETKE;
0 OCBEILEHHE, HAITPpUMEP: 0OBEMHBIH CBET, MPOKEKTOPHI U UX KOJIUYECTBO
u T. 1. Yem Oonee crokHbie 3G hEKTh OCBEIICHUS TPUMEHEHBI, TeM 0oJiee
3HAYUTEIbHBIC PECYPCHI TPEOYIOTCS I BEIYUCICHHMA
0 pa3Mmep U300paxKeHHUsl, IPU TOM MOJ] pa3MEPOM MOXKET MMOHUMAThCS KaK
rabapuTHOE N300pakeHHe, TaK U €0 Pa3pelieHUE B MHKCEIISX.
IIpakTnyeckoe 3ansATHE.

[Tepconax pucoBaHHOTO (puiIbMa. AHATOMUS U XyIOKECTBEHHOE 0(opMIIeHHE 00bEMHO-KYKOJIBHOTO

¢wmibMma. [Torck oO6pa3a aHUMAIIMOHHOTO TEePOS.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
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[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: tenecepuan, hpuism, OVA, ONA. Ctpykrypa
annMe. OcobeHHOCTH pacpocTpaHeHus: aHuMe B Poccun.

Tema 2. Buabl, IpMHUMIIBI CO3MaHUS U Mcnob3oBanue 3D-monesneii (YK-6)

Jlekumus.
Bunwr 3D - Mmonenei:
1) Kapkachast Mmogenb: — mpeAcTaBisieT (opMy JeTajeil B BHIe KOHEUHOTO MHOKeCTBA JIMHUH. 111 Kax 1o
JUHUHM W3BECTHBI KOOPAMHATHI KOHIIEBBIX TOYCK M (YHKIIHS JIMHUU (MCTONB3YETCS PEIKO B CTHEIMATBHBIX
3a7a4ax).
2) IloBepxHOCTHasT MoOjAENb: — TpencTaBiuser GOpMy JAETaJed C TOMOIIBIO OrPAHUYMBAIOIINX €€
MMOBEPXHOCTEH (JaHHBIC O TPaHAX, BEpIIMHAX, peOpax, (QyHKIHH TMOBEPXHOCTEH) (0coboe MecTo - B
MOJICIMPOBAHUM ~ TPAHCIIOPTa, KOpIlyca a’pOAMHAMUYECKHUX IMOBEPXHOCTEH, JIOMAaTKH, OOIIMBKHU
drozensxa...)
3) OObemHBIE TBEpPAOTENbHbIE MOJEIHM: — JONOJHUTEIBHO COJAEp>KaT B SBHOW ¢dopMe cBeIeHUs o
MIPUHA]JICKHOCTH 3JIEMEHTOB BHYTPEHHEMY WJIM BHEITHEMY 10 OTHOLIEHHIO K AETAU MPOCTPAHCTBRY.
CyuiecTByeT 2 OCHOBHBIX MPUHIIMIA CO3JJAHUS TPEXMEPHBIX MOEIICH:
- Hamsa iHOCTb.
- UTadopMaTHBHOCTS.

HarnsigHocTh - 3TO CBOWCTBO M300pa)KCHMsI 3aKJIIOYaeTCs B NMPABWIBHOM M SICHOM IPEICTaBICHHH 00
o0bekTe MonenupoBaHus. HammsgHocTe co3faercs BHEIIHUM  OGOpMIICHHEM TPEXMEPHOH MOJEIH,
I[BETOBOI raMMOI#{, CUCTeMOI 0003HaYeHNH, OpMaMu M pa3MepaMH IIEMEHTOB COACPIKaHUS H300paKeHus,
€ro TEKCTYpOW U CTPYKTYpPOH, T.€. HANISIAHOCTH TPEXMEPHOW MOJEIU — 3TO BO3MOXHOCTb 3PUTEIIBHOTO
BOCTIPUSITHS TPOCTPAHCTBEHHBIX (OPM, pasMEpoB M pa3MEUICHUs H300paxEHHBIX OO0BEKTOB. Yem
JeTaJbHee MOJAETb, TeM OOJblle OOBEKTOB C OOJBIIMMH MOAPOOHOCTAMHU TMOKa3aHHBIX Ha moxaend. Ilpu
3TOM B LIEJISIX MOBBIIIEHUS HATISITHOCTH M300paskeHHsI POBOIAT ONTUMH3ALNIO JAHHBIX, TO €CTh OOBEKTHI,
MMEIOIIME BTOPOCTEIIEHHOE 3HAYCHNE, Ha MOJIETTH HE TIOKA3bIBAIOT.

HHpopMaTHBHOCTE - CBOMCTBO TPEXMEPHBIX M300paKeHUH ONpeAessIomeecs, MPexae BCEero, HAINYMEM B
HUX pa3HOOOpa3HBIX MPOCTPAHCTBEHHBIX XaAPAKTEPUCTUK. MaKCUMyM HH(POPMATUBHOCTH TPEXMEPHBIX
n300paKeHUI O3HAauaeT NOAPOOHBIN, MAETaJbHBI TMOKa3 BHEIIHEro OOJNIMKa, MPOCTPAHCTBEHHOTO
MOJIOKEH U], pa3MepoB U (OPM BCEX CKOIBKO-HUOYAb CYIIECTBEHHBIX 3JIEMEHTOB IIPOCTPAHCTBA

B Hactosmee Bpems co3maHue W HCHONb30BaHME 3D-Mojeneil MECTHOCTH HaxOIUT NPUMEHEHHE B
pPa3NUYHBIX O00NacTAX JESITEIbHOCTH: OOpa3oBaHMM M Hayke; HE(TIHOW M Tra30BOH HHAYCTpPUH;
CTPOMTENBCTBE; TOPOJICKOM  KajacTpe; Kaprorpaduu; yHOpaBlIeHHH TMPUPOIHBIMH  PECypCaMu;
HKOJIOTUYECKOM MOHUTOpUHTe; B TypusMme. LIupoko TpéxmepHoe MOJETUPOBAHUE TPUMEHSAETCS B
(GbOopMHpPOBaHUM JAaHHBIX JJIS KaJZacTPOBBIX (3€MIIEYCTPOUTENBHBIX, T'PaJOCTPOUTENBHBIX) CHUCTEM.
Bornpryio momyasipHOCTh MMEIOT MHTEPAKTUBHBIE LU(POBBIE MOJEIHM TOPOIOB, C IOMOIIBIO KOTOPBIX
peIaroTCs 3a/1a4u TOPOICKOTO TUNIAHMPOBAHUS, YIPABJICHUS TPAHCIIOPTOM, 3alllUTa OT LIyMa U Jp.

Jlnsi TpaBUIIBHOM OIIGHKM BBIOPAaHHOTO BapuaHTa pEIIeHHs MOCTABICHHOM 3a/Jaud HEOOXOOUMO HMETh
MHPOPMALIMIO HE TOJBKO O IUIAHOBOM IOJIO)KEHUH U BBICOTE OOBEKTOB, HO U O TOYHOCTH 3TUX JAHHBIX,
KOTOpasi 3aBUCHT OT HCXOAHBIX MAaT€pPHaJiOB TAKMX KaK KOCMHUYECKas M a’dpocheMka. A’podoTochEMKa,
HECMOTpPS. Ha OBICTPOE PAa3BUTHE METOAOB AMCTAHIIMOHHOTO 30HIUPOBAHMS 3€MIIH, OCTAETCS OJHUM U3
OCHOBHBIX CIIOCO00B co3nanusi 3D-monenei, T.K. MO3BOJSET MOCTPOUTh METPUUECKYIO, T.€. U3MEPAEMYIO,
MOJI€Ib BEICOKOM TOYHOCTH.

[TporpammHoe obecrieueHune

[IporpaMMHBIe MaKeThl, MO3BOJIAIONINE CO3/1aBaTh TPEXMEPHYIO TpaduKy, TO €CTh MOJEIUPOBATH OOBEKTHI
BUPTYaJIbHOM peabHOCTH U CO3/1aBaTh HA OCHOBE 3TUX MOjIENeil H300pakeHus, O4eHb Pa3HOOOPa3HBbI.

[TocnenHue TOABI YCTONYMBBIMHU JIUJICPAMH B ATOH 00JIACTH SBISIOTCS KOMMEPUECKHE TIPOYKTHI, TAKUE KaK:
Autodesk 3D Studio Max
Autodesk Maya



Autodesk Softimage

Maxon Computer Cinema 4D
Blender Foundation Blender
Side Effects Software Houdini
Maxon Cinema 4D

TpexMepHbIe TuCILIEn

Tpéxmepnsie, nnu crepeockonuueckue aucruien, (3D displays, 3D screens) - nmucriuien, mOCpencTBOM
CTEPEOCKONUYECKOTO WM KaKoro-Mn0o aApyroro 3¢¢ekra co3maroliue WUTIO3UI0 PeabHOro o0bEéMa y
J€MOHCTPHUPYEMBIX H300paKeHHIA.

B Hacrosimiee BpeMs oAaBIisoniee OONBITHHCTBO TPEXMEPHBIX M300paKSHH TTOKA3bIBACTCS TPU TOMOIIU
cTepeockonnyeckoro 3ddexra, kak Hambosee JIErKOro B peasiu3alyy, XOTS HCIOJIb30BaHUE ONHOM JIHIIb
CTEPEOCKOIINU HEeJIb3s Ha3BaTh JIOCTATOUYHBIM AJI1 00BEMHOTO BOCTIpUATHS. UeIoBeUeCKUi Ia3 Kak B mape,
TaK U B OIMHOYKY OJIMHAKOBO XOPOIIO OTINYaeT 0OBEMHBIC OOBEKTHI OT MIIOCKUX W300paKCHHIA.

Kunoteatpsi ¢ 3D
Hcnonb3oBanue s 0003HAYECHUSI CTEPEOCKONMUYECKUX (DMIBMOB TEPMUHOB «TPEXMEpHBI» min «3D»
CBSI3aHO C TEM, 4YTO IpPH IMPOCMOTPE TaKUX (QHUIBMOB y 3pUTENA CO3MAETCS WIUIIO3HS OOBEMHOCTH
M300paXeHHUsI, OIIYIIEHNUE HAIMYHS TPETHETO M3MEPEHUS - TIIyOMHBI U HOBOW Pa3MEPHOCTH MPOCTPAHCTBA
yxe B 4D.
Ha ceropnsmnuii 1ens npocMoTp ¢miibMoB B hopmare «3D» cTan oueHb MOMYJISPHBIM SIBICHHEM.
OcHOBHBIE UCTIONb3YEMbIE B HACTOSAIIEE BpEeMs TEXHOJIOTUHU TT0Ka3a CTepeoUIbMOB:
Dolby 3D
IMAX 3D
3D-npunTep
YCTpOHCTBO, UCTIONB3YIOINIEEe METOT CO3aHus (PU3NIECKOTO 0OBEKTa HA OCHOBE BUPTyaibHOU 3D-Momemnu.
3D-meyarh MOXKET OCYHICCTBJIATHCS PA3HBIMHA CHOCOGaMI/I " C UCITIOJIb30BAHUEM PA3JIMYHBIX MaTCPUAJIOB, HO
B OCHOBE JIF000T0 U3 HUX JISKUT MPUHLUI ITOCIOHHOTO cO3/1aHus (BbIpAIIMBaHUs ) TBEPJOTO OOBEKTA.
IIpakTH4Yeckoe 3aHATHE.
M3yunth BUIbI, TPUHIIUIIBI CO3IaHUS U UCTIOJB30BaHue 3D-Mopeneil.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[Tpoananu3upoBarh Xyio’keCTBEHHOE OhopmMiIeHIE 00BEMHO-KYKOJIBHOTO (prsibMa.

Tema 3. Co3nanue 3D-mozeneil HCTOPHYECKHX JOCTONPHUMeYaTeIbHOCTEN
(YK-6)
Jlexknus.
YenoBek BOCIPUHUMAET OKPYKAIOIIUH MUP B TPEXMEPHOM MPOCTPAHCTBE, MO3TOMY BO3HUKAIOT CJIOKHOCTH
C NOHMMaHMEM U HHTeprnperanuei uHpopmanmu, oroOpakaemMoil Ha kaprax. Ha kaprax mzoOpakeHue
O0OBEKTOB MpPEJCTABICHO B TIC€HEPAIM3UPOBAHHOM M a0CTparupoBaHHOM BHJaX, MOITOMY €ro ObIBaeT
CJIO’KHO MOHATH HEMOATOTOBICHHOMY moTpedutento. C pa3BUTHEM M IPUMEHEHUEM B Pa3IMUHBIX 00IACTAX
3D-TexHONOrrii MOSIBUIIACH BOBMOXKHOCTh PEIIUTH 3Ty MPOOIeMY, UCIOIb3Ysl COBPEMEHHBIE KOMITbIOTEPHBIE
TEXHOJIOTHH B KapTorpaduu.
Cdepa TypusmMa HOCTOSHHO MEHSETCS U DPA3BUBAETCA, SBISISICH HEOTHEMJIEMOW YacThiO COBPEMEHHOMU
KHU3HU. DTO MPUBOAMUT K BBICOKOM MOTPEOHOCTH M IIMPOKOMY PACIpPOCTPAHEHUIO TYPUCTCKUX KapT He
TOJBKO B TPAaJUIMOHHOM (II€YaTHOM) BHAE, HO M B KOMIIBIOTEPHOM BapHaHTE BCIICACTBUE
pacrpoCTPaHEHHOCTH MOOWJIBHBIX YCTpOMCTB. OYeHb Ba)KHBIM SBISETCS JOHECEHHE N0 MOTpeOHTEs
YHHMKAJIbHOTO BHELTHETO BU/1a OOBEKTOB.
COOTBETCTBEHHO CTaThsl IOCBSIIEHA COCTABICHHIO TYPUCTCKMX KapT € OTOOpaKEHHBIMHM Ha HHX
YHHUKAJIbHBIMU O0BEKTaMH UCTOPUH, KYJIBTYpPbl U apXUTEKTYPBHI.
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OTtobpakeHHe STHX 0ObEKTOB BHIMIOJIHEHO HE 10 CHMBOJIMYECKHM OOLIMM YCIOBHBIM 3HaKaM, a C IOMOILBIO
M300paKeHHH, MPHUCYIIUX TOJNBKO STHM OOBEKTaM, CO3JAaHHBIM COBPEMEHHBIMH WH(POPMALMOHHBIMU
TEXHOJIOTUSIMHU.

Tperbe n3MepeHue NO3BONIAET CO3/1aBaTh U UCIOIb30BATh PEATMCTUYHBIE, JIETKO Y3HABAEMbIE CUMBOJIBI TS
WH/IMBUYaIbHBIX MPOCTPAHCTBEHHBIX OOBEKTOB, COOTBETCTBEHHO KapThl CTAHOBATCS 00Jie€ MOHATHBIMU
HIMPOKOMY KpYyTy NOTpeOuTeneil.

Kax/ip1ii ciMBOJI Ha KapTe JIETKO paclo3HaBaeM M MOXKHO He 00palarhes K JIeTeH 1€ 3a JOTOTHUTEIbHBIMU
MOSICHEHUSIMHU, YTO O0JIer4yaeT BOCIIPUATHE KapThI.

[Ipu co3manum 1r000# KapThl, B TOM YHCIIE TYPHCTCKOW, HEOOXOAMMO BBIMOJHATH OTOOp M 000O0IIeHne
(reHepasinzanuio) 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 TIIaBHBIX 0cobeHHocTel. ['eHepanu3anus cnocoOCcTBYeT GOPMUPOBAHHIO U MTPEICTABICHUIO B
Kaprorpadudeckoil popme HOBBIX MOHATUN M HAYYHBIX aOCTPaKLIUK.

Teopust u MeTONBI TeHEpaTU3aMK AJIs IPOLIECcCa COCTABIEHUS TPaJAULIMOHHBIX

OPTOTOHAJIBHBIX KapT OTpabOTaHbI B MOJIHON Mepe. [ kapT, co3aBaeMbIX B MEPCIIEKTUBHON MPOEKIMH Ha
OCHOBE TPEXMEpPHBIX MOJEIel MECTHOCTH, BOIPOCHI TE€HEPATU3AlMH TPEOYIOT IOMOJHUTEIHHOTO
paccmoTrperust U pa3paborku. B mocnennue romel 1 B Poccum, u B Mupe HAOMIONAETCS YCTOWYMBHIN
UHTEpPEC K TPEXMEPHOMY MOICITUPOBAHUIO TEPPUTOPUN U CO3AAHUIO MEPCIEKTUBHBIX KapT Pa3IUYHOTO
Ha3zHayeHHUsA. B CBA3M C 3TUM BEAyTCS aKTUBHBIE pa3pabOTKM METOIUK M TEXHOJOTMH aBTOMAaTH3allUd
Pa3UYHBIX MPOLIECCOB, BHIMOIHIEMBIX NP CO3AHUU MEPCIEKTUBHBIX KapTorpaduuecKux Mpou3BeICHU,
B TOM YHCJIE TeHEepaIU3alnu.

WNudopmaTHBHBIE CBOWCTBA KapT OIIEHMBAIOTCS IO KOJUYECTBY M KayeCTBY OTOOpa)kaeMoil mHpopMmaruu,
OpUCYLIUM  KapTorpaduueckoMy  u3o0paxeHuto.  VHpopMmannMOHHBIE  CBOMCTBa  TPEXMEPHBIX
KapTorpauyeckux HM300paXCHUH ONpEAeTAIOTCs, NpPEeXIe BCEro, Yepe3 COACpKaHUE pa3IMYHBIX
MPOCTPAHCTBEHHBIX XapaKTepuCTUK. OHM 3aBHCAT OT CTENEHH 000OIIEHHsS OTOOpakaeMoW peasbHOCTH,
BKJIIOYasi TpeThe n3Mepenue. [Ipobaema 00beMHOIM BU3yaIH3alMK PELIAcTCs B TPEXMEPHOM
KapTorpadupoOBaHHH.

OTO CBSI3aHO TAKXKE C INPUMEHEHHEM BEKTOPHBIX U PACTPOBBIX I'pa)MUECKUX KOMIIBIOTEPHBIX MPOrpaMm
IIPU CO3JJaHUU TPEXMEPHBIX KapTorpapuueckux U300pakeHHi. DKCriepuMeHTaabHas padoTa MpOBOIUIACH
U1 TPEXMEPHOTO KapTorpa(uueckoro 0ToOpakeHusi HCTOPUKO-KYIbTypHOro Hacienus Pecriyonuku Kpbim.
TpexmepHoe mpencTaBieHue wiomaay (lanamadTa) Hayaaoch B cpegHUe Beka. Toraa MosBUIINCH TIepBbIe
Kaprorpaduyeckue n300pakeHUss TOpooB. VX BBIMOIHSIN KapTOTpadbl-XyI0KHUKH BPYUYHYIO, METOIOM
IpaBUPOBKH, CHauajia Ha JepeBe, 3aTeM Ha Menu. Jlo Hamumx AHEW JOILIM CTapUHHBIE KapThl TOPOAOB, HA
KOTOPBIX H300pakeHHe BBIIOMHEHO «B IIEPCIIEKTHBEY, HapuMep, kapTa Hero-Mopka.

XX BeK O3HaMEHOBAJ HOBBII ATall B Pa3BUTUM TpexMepHOU kaprorpaduu. IlepBble TeopeTHyeckue
pa3paboTKu B 3TOM obnactu npuHayiexar Paucy, Mmxody, Poounzony, CmupHoBy. iMxo¢ Obu1 onHUM U3
CaMbIX BUIHBIX PEACTABUTEIICH 110 CO3AAHUIO PEATUCTUYHOTO 00pa3a Ha KapTe.

[IpuMeHEHHEe TEXHOJOTHH TpexXMepHOH Tpaduku B KapTorpaduu CIOCOOCTBYET CYIIECTBEHHOMY
MOBBIIICHUIO CTEICHW HADISAIHOCTH W Y3HAaBAaeMOCTH OOBEKTOB MECTHOCTH M, CJIEIOBaTEIIbHO,
(GOpPMHUPOBAaHUIO Yy TOJNB30BATESI MAKCUMAJIbHO JIOCTOBEPHOTO BOCHPHUATHS IMPOCTPAHCTBCHHOMU
reonH(pOpMaIiy B LIETIOM.

B cBs3U ¢ 3TUM HEMaIOBaXXHOW, MHTEPECHOM U aKTyaJbHOMU 3a7a4yeil sIBISETCS

co3aHue TpexMepHbIX KapT PecnyOnuku KpbIM pa3nuyHOro Ha3Hau€HUs M TEMAaTHYECKOTO COAEpIKaHUs,
0COOEHHO TYPHCTCKHUX.

TpexmepHble KapThl COCTABISIOTCS M OQOPMISIOTCS IO COBEPIIEHHO pPAa3HBIM TEXHOJIOTUSIM: OT
PYKOITMCHBIX JIO MOJHOCTHIO aBTOMAaTH3HMPOBAHHBIX, HO Yallle BCETO 3TO MHTEpPAaKTUBHAs paboTta. BHenpenue
KOMIBIOTEPHBIX TEXHOJIIOTUH B pa3inyHble cQepbl JeATETbHOCTH YeJIOBEKa U IOCTOSHHOE UX
YCOBEPILICHCTBOBAHKUE MPEAOCTABIACT OONbIION HaOOp HpOrpaMMHOrO obecneueHHst Uil pa3paboTKu
TPEXMEpHBIX Mozeseil 00bekToB. [l co3aanus TpeXMEepHBIX MOZAETICH pa3IUUHBIX HIEMEHTOB MECTHOCTH,
OTACNBHBIX 3JaHUN U COOPYKEHHUH NMPUMEHSIOTCS Takue nporpammsl, kak AutoCAD, ArcGIS ¢ moxynem
3D Analyst, Coogle SketchUp u 3ds Max, 'MMC Kapra u ap.
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Pa3BuTHe KOMIIBIOTEPHBIX TEXHOJIOTMH M IIOCTOSHHOE HUX YCOBEPIICHCTBOBAHUE JAae€T BO3MOXKHOCTh
NEPEeXOAUTh OT TPAJUIMOHHBIX JIBYXMEpPHBIX KapT K OOBEMHBIM MOJENSM, OTOOPaKAIOMIMM OOBEKTHI
MECTHOCTH B TPEXMEPHOM MPOCTPAHCTBE, IO3TOMY TPEXMEPHBIE (IEPCIIEKTUBHBIE) KApPThI ABJISIOTCS OJHUM
U3 CaMbIX HADJIATHBIX U TOHATHBIX IIMPOKOMY KpPYTY HOTpeOUTENeH BUIOB KapTOrpadudecKoi MpoayKIuH.

Ha TypucTtckux kaprax kpome obiereorpaduyeckoil Harpy3ku oToOpa)karoTcsi 3J€MEHTHl TeMaTHUeCKOro
COZIEpP)KaHUs: OPraHN3alUU U OOBEKTHI TYPUCTUYECKOTO OOCITYKUBAHUSA, TAMATHUKH KYJIBTYPBI, HCTOPUU U
apXHUTEKTYPbl, HHTEPECHbIE 0OBEKTHI MpUpobl. Ha TpaAMIIMOHHBIX TYPUCTCKUX KapTaxX OHU MOKA3bIBAIOTCS
croco0OM 3HAYKOB (CHMBOJIMYECKHX, TEOMETPUUECKHUX MITH XyJ0)KECTBEHHBIX).

[TpuMeHeHne KOMITBIOTEPHOM TrpaduKH MO3BOJIIET 0TOOpaXKaTh OOBEKTHl TAKUMHU, KAKUMH Mbl IPHBBIKIIH
UX BHICTb B TPEXMEPHOM MPOCTPAHCTBE, Jenas KapThl Ooiee HaNIAIHBIMH, WH(POPMATUBHBIMH,
MHTEPECHBIMU, TOHATHBIMU IIUPOKOMY KPYTy UUTaTeNel U MPaKTHYECKU HE TPEOYIOIIMMU JICTeH/IbI.

[Iporpammuoe obecnieuenue «Autodesk 3ds Max» mo3BossieT co3naBaTh pazinuHbie 3D-Monenu 0ObEKTOB
OKpPY’KaIOIllero Hac MHpa U SIBISETCS OJHMM M3 CaMbIX IIEPBBIX, CAaMbIX MOIMYJSPHBIX PEIAKTOPOB
TpexMepHo rpaduku. OCHOBHbIE (PYHKLHUU MPOrPaMMbI — 3TO CO3[aHHE U PEIAKTUPOBAHHUE TPEXMEPHOU
rpaduku. JlononHuTenbHBIE OMIMU MPEAHA3HAYCHBI JJI JOTOJHEHUS CO3JaHHBIX OOBEKTOB U JOBEACHUS
WX JI0 peajJiuCcTUYHOro BHEIIHero Buaa. [IporpamMma ocHaiieHa orpoMHBIM KOJTMYECTBOM MHCTPYMEHTOB JAJIsI
MOJICIUPOBAHMUSI ~ TPEXMEPHBIX  OOBEKTOB:  MOAU(UKATOPBI,  IOJUTOHAIBHOE  MOJEIHpPOBaHUE,
MOJICIMPOBAHME HAa OCHOBE NPUMHUTHBOB, MOJECIMPOBAHME Ha OCHOBE CIUIAHOB, Ha OCHOBE
NURBS-kpuBbIx (y1o0HBI 111 MOACIUPOBAHUS pesibeda), Ha OCHOBE MOBEpXHOCTEH besbe.

Pe3ynbraret

K oObekram, KOTOpBIE HYXKHO OTpa)kaTb Ha TYPUCTCKHX KapTaX, OTHOCSTCS HaMSITHUKU apXUTEKTYpBHI,
KyJBTYpBl, HCTOPHUECKOTO HAcCJeIusi, UHTepeCHble OObEKThl MPUPOABL. B 3aBHCHMOCTH OT CIIOKHOCTH
OG’LCKTOB MNPUMCHATIOTCA PA3JIMIHBIC MCTOABI UX MOJCIIUPOBAHUS B Z[aHHOﬁ nmporpamMmme.

[Iporiecc mocTpoeHUs MOAEIH BBITIOIHSACTCS JOCTATOYHO OBICTPO, MPU ATOM oOpabarbiBaeTcs HHGOPMAIIHS
[0 BEKTOPHBIM KapTaMm, MaTpHIlaM BBICOT, TPUAHTYIAIMOHHBIM MoxaelsiMm penbeda (TIN), mudpoBsiM
(dboTocHUMKaM MeCTHOCTH. Hanmmuue Bcex mepedrciIeHHBIX COCTABIISIONMINX He sBIsieTcst 00s3aTenbHbpIM. Ha
TPEXMEPHOU MOJIEIH MX MOXKHO HCIIOJIb30BaTh B Pa3IMYHBIX KOMOWHAIIHMSIX, OTIPENENSIsi COOTBETCTBYIOIIHE
napamMeTpbl OTOOpaKeHHsI IJIs1 TEKYIIETO ceaHca paboThI.

Jlo HemaBHErO BpPEMEHH /ISl TOJNYYCHHS METpUYecKoi HWHQPOpMarmuu o0 apXHUTEKTYPHBIX OOBEKTaxX
MPUMEHSUTUCh METONbI HAa3eMHOHM (OTOrpaMMETPUU WIM HaTypHble 00beMbl. [losiBieHne o0opymoBaHUs
Ha3eMHBIX JIa3epHBIX CKaHEPOB TO3BOJIMIIO COKPATUTh TPYA03aTPaThl Ha MPOBEJICHUE M3MEPECHUH, a TaKKe
KaueCTBEHHO U3MEHHTH BUJ] BBIXOMHOU MPOMyKIHH. OCHOBHBIM MPEHMYIIIECTBOM JIa3epPHOTO CKAHUPOBAHUS
10 CPaBHEHUIO C TPATUIIMOHHBIMH METOJAMH SIBIIIETCSI OUYEHB BBICOKAs MPOM3BOAUTEIBHOCTH. [losBeHHe
00OpyIOBaHUSI HA3EMHBIX JIA3EPHBIX CKAHEPOB ITO3BOJIJIO COKPATUTh TPYA03aTparbl Ha TPOBEICHHE
M3MEpPEHUH, a TaKKe Ka4eCTBEHHO U3MEHHUTD BUJ] BRIXOAHOM MPOMLYKIIUH.

CymiectByeT $BHOE MNPEUMYIIECTBO HCIONB30BaHUS 3D — 3TO BO3MOXKHOCTH OTOOpakeHHs oObema
(BepTHKaTBHOW MH(POPMAIIUHN), UTO TA€T HAM KOOpJuHaTa Z.

TpeTtbe uzMepenue No3BOJISET IPUMEHATD JIETKO Y3HaBaeMble CUMBOJIBI JJIsi POCTPAHCTBEHHBIX OOBEKTOB,
U B UTOTE KapThl CTAHOBSTCS OOJiee MOHSATHBIMU IIUPOKOMY KpYyry morpeOuteneidl. MoXHO pacno3HaTh
KKl CHMBOJI Ha KapTe, HE 00paIasch K JIETEH/E 3a JOMOTHUTEIbHON HH(OpMaITUei.

[TaMATHUKH apXUTEKTYPBI — 3TO OJIHA U3 TIEPBBIX 00JIACTEH MPUMEHEHHSI TEXHOJIOTHH HA3€MHOTO JIA3€PHOTO
CKaHUpPOBaHUS. B OONBIIMHCTBE CIydaeB TaKMM OOBEKTaM CBOWCTBEHHO HAIMYUE CIIOKHBIX JJIEMEHTOB
(mampumep, pesHble Qacaabl), KOTOpPblE HEBO3MOXXHO OIMUCaTh HAOOPOM TPOCTHIX T'€OMETPUUYECKHUX
MIPUMHUTHUBOB (C TIOMOIIBIO IWIHHIPOB, chep, MIIOCKOCTEH H T. 11.)

C moMomIpI0 CO3MAHHBIX TPEXMEPHBIX MOJENCH MAMIATHUKOB apXUTEKTYPhl MOXKHO MPOBOIUTH HUX
pecTaBpalluio, UMesi B HAIMYUU BCE TEOMETPUIECKHUE MapaMeTphl 00beKTa. Bo MHOTHX CiTydasiX Takoil BUJ
unpopmarmu OecrieHed. s cozmanus 3D-mopenedt apXMTEKTypHBIX M HCTOPHUYECKUX MaMSITHHKOB
PecriyOnmuku KpbiM  (TIpy BBIIOJTHEHWH DJIEKTPOHHON BEPCUM TYPUCTCKOW KapThl) HUCHOJIH30BAIACH
nporpamma Autodesk 3ds Max.

Cosznanre 00beMHOM MOJIENH JTH000TO 00BEKTa C MOMOIIBIO 3TOM MPOTrpaMMbl TPOU3BOAUTCS B HECKOIBKO
stanoB. OCHOBHBIE M3 HUX MOXKHO MPOWUTFOCTPUPOBATH HAa MPUMEPE OJHOTO W3 CAMBIX KPAaCUBBIX U
HCTOPUYECKHU BXKHBIX 00BEKTOB apXUTEKTypHOTO Hacienus: KpeiMa — 3amka «JIacTOUKMHO THE3I0Y.
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HCpBOG, qTo HCOGXOI[I/IMO BBIIIOJIHUTE — MOACIUPOBAHUC WIJIM CO3JaHHUC T'COMCTPHUU MOJCIIH. 10T dTan
BKIJIIOYAET CO3JAaHHE TPEXMEPHOW T€OMETPUYECKOW Mojnenu, 0e3 ydera (U3MYECKHX CBOMCTB OOBEKTA.
OCHOBHBIE YaCTH 3AaHUs CO3AAar0TCA U3 MPOCTHIX TCOMETPUUCCKUX IJICMCHTOB! KY6, HUIWMHAP U T. O. I[anee
3a1a€TCA JOCTAaTOYHOEC KOJIMYECTBO CEIMCHTOB (HO TOpU30HTAJIM, BCPTHUKAJIN U BBICOTG) JJIA HaHLHeﬁmeFO
€Tro MOoACIIMpPOBaHus, T. €. CO3JaHUS BXOAHBIX U OKOHHBIX ITPOCMOB, PE3HBIX JacTell U T. 1I.
C noMompl0 MpPOCTBHIX NPUMHUTHBOB U BBIIIENEPEUUCICHHBIX ONEpalMi MOJEIHUPYIOTCS pa3iIvyYHbIe
3JICMCHTHI 3JaHusA, B TOM YHCJIC U MCIIKHUC ACTAIHN.
BropsiM 3Tamom BBIMOMHSETCA TEKCTYPUPOBAaHHUE — CO3/JaHUE IS MOJIETH TEKCTyphl, OMU3KOH K
peanuctuyHoi. Harpumep, cTekino Ha OKHax, KAMEHHasl KJ1aJika, COCTApEHHOE JEPEBO U T. 1.
W B pesynbrate Bu3yadu3alMu (PEHIEPUHIA) MOJENb IMPEBPAIIAECTCS B PEATUCTUYHO OTOOparkaeMblit
OOBEKT.

IIpakTH4eckoe 3aHATHE.
W3yunth mporpaMMsl ISl CO3aHUS TPEXMEPHBIX MOZEEH pa3InYHbIX 3JIEMEHTOB MECTHOCTHU, OTAEIBHBIX
3nanuii u coopykenuii: AutoCAD, ArcGIS ¢ momynem 3D Analyst, Coogle SketchUp u 3ds Max, TIC
Kapra

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Paccmorpets B UnTepHETE 3D-MOACIN HCTOPUUECKUX OOBEKTOB.

Tema 4. MeToabl nocrpoenusi 3D moaesieil Ha npuMepe peKOHCTPYKIMH CTPacTHOrO MOHACTBIPS U
npuierawmeii momanu (YK-6)
Jlexknus.
ITocTpoenue BUPTyaJIbHON PEKOHCTPYKILMHU HAYaloCh C CO3JaHMs IulaHa 3acTpoiiku CTpacTHOM Iuiomiaau
1830 r. B mporpamme Corel Draw. OCHOBHBIMH HCTOYHUKAMHU PEKOHCTPYKIIMH BBICTYIIMIIH IJIaHBI MOCKBBI:
1788, 1838, 1846 u 1852 rr, a Ttaxxke muaH MoHacTelpcko Teppuropun 1831 r. OcHOBBIBasiCh Ha
MMEIOIINXCS TIaHaX, MBI 3aajld TPAHUIBl BUPTYaJbHOW PEKOHCTPYKIMH, COCTAaBMJIM Ha 0a3e IUIaHOB
nepedeHb crpoeHuid CTpacTHOM IJIOMIAAH, BBIIEIHIN OTACIBHBIMU CIOSMH "3elEHbIE 30HBI": OyabBaphl,
IIapKu U Oropojibl. B rpaHuily peKOHCTPYKIMH NONAIX HE TOJABKO 3AaHHUA CTpAacTHOTO MOHACTBIPS, HO U
MOCTPOUKH MEPBOM JIMHUM YIUI], OKPY)KAIOLINX MOHACTBIPh CO BCEX CTOPOH. st ymoOcTBa nanbHeiiei
paboThl 31aHUs ObUIM MPOHYMEpOBaHbl. B nanbHeleM roBopst o 31aHUX, aBTOPHI OyIyT yKa3blBaTh €rO
MOPSAKOBBIE HOMEp MO pEeKOHCTpyupoBaHHOMY IuiaHy 1830 1. um ¢akrtuueckuii agpec A0 MOMEHTa
paspyLIeHHUsL.
CrnenyronmM »TanoM paboThl CTalla BHUPTyalbHas PEKOHCTPYKIMS penbeda Tepputopun CTpacTHON
wiomaan. /lanaeie o penbede COXpaHUIU HECKOJIBKO IIaHOB: Tonorpaduyeckue miansl 1926, 1939, 1946,
1996 rr., a Takxke yacTHMYHO IIaH TeppuTopun MoHacThips 1831 r. Cpenn HuX Hauboiee MOAPOOHBIM U
JeTaabHBIM siBIsieTCs 1aH 1939 1., KOTopblil U ObUT B3AT 32 OCHOBY. [IepBBIM IIaroM CTano COBMEIICHUE
BCEX IUIAHOB M NPUBEACHUE UX K enuHoMy MacmTaly. [lanee pa3HbIMU LBETaMH ObUIM CIIPOCLUPOBAHbI
JMHUHU penbeda Ha ONpeesIeHHBIX BPEMEHHBIX cpe3ax. Ha OCHOBE JIMHUU pelibeda paHHero BpeMeHu 1926
I. Bce JUHMU 4 TUTaHOB ObTM OOBenuHEHB! B oaHY. Ilman Teppuropuu MoHacTeips 1831 1. coxpaHun
KOHTYp pelibeda BO3BBIILICHHOCTH, HA KOTOPO pacroyiarajich MOHAIIECKHE KeJIbU BOKPYT cobopa. Takum
o0pa3oM, Ha CO3JaHHbIN TonorpaduyecKuil mian ObTM HAaHECEHBI MOMPABKU KOHTYPOB BO3BBIIICHHOCTH C
yuétom mana 1831 r. On Okt umnoptupoBad B nporpammy Unity3D, rae nmpousBonmiock ganpHeiee
MOCTPOEHHUE TEOMETPUH pelibea 0 OTMETKAM BBICOT.
PexoncTpykumu Tonorpagudeckoro rada CTpacTHOMH IIJIOMIa U ¢ OTMETKaMU BBICOT OT YPOBHS MOpPSI
JanpHeimas paboTta 1Mo peKOHCTPYKIMU 3MaHui CTpacTHOW IUIOIMIAAM BHECHA Psii KOPPEKTUPOBOK B
dopmy penbeda. [lo OonmpmmHCTBY ueprexeld 3maHuii CTpacTHOW IUIOIIAIM MOXKHO 3a(HKCHPOBAaTh
Kose0aHus penbeda, Tak Kak 3TO BUIHO IO BBICOTE (DyHIaMEHTa OT/AEIbHbIX 3AaHUH.
B mpomecce moctpoenus 3D Momened mis Kaxkaoro w3 HUX co3maBaics penbed. [locme toro xak 3D
Monenu ctpoeHuit CTpacTHOW TIomaau OBLIM pacCTaBlIeHbl cornacHO TwiaHy 1831 r. Ha manmmadre,
BBISIBUJIMCh HECTHIKOBKHM yIVIa HAaKJIOHA OOIIero peiabeda u penbeda OTAeNbHO B3ATIX 3[JaHUN, CO3JaHHOTO
mo 4yeptexy. Takum oOpa3om, B xoze moctpoeHus 3D mozenei 37aHui U UX pa3MEIIeHUsT Ha TUIOIIA/IH,
BBISICHWIOCH, HACKOJIBKO CHJIBHO MOTPe0yeTCsl KOPPEKTUPOBATh CO3/IaHHBIN paHee Tonorpaduyeckuil miaH.
B pesynbrare 6611 monydeH o6auk penbeda reppuropun CtpactHoi miomanu 1830 r.



Cozmanme 3D wMopmenu TO3BOJISIET NPOBEPUTH psAA TUIOTE3 O BHEIIHEM OOJMUKE 3JaHHs, ero
(yHKUIMOHAJIBHOM HA3HAYCHMM €IIE Ha JTale MaKeTUPOBAHHUS, a TaKXkKe JOCTOBEPHOCTh U TOYHOCTH
rpadUuecKUX HCTOPUYECKUX MCTOYHMKOB. B HEKOTOpBIX Cllydasx NporpaMMbl Ha JTare CHUHTe3a
rpadMueCcKUX UCTOYHUKOB BBISBISIIOT HECOBMAICHHS B HUX: PACXOXKJICHHE Pa3MepOB OTJIEIbHBIX CTPOCHHUH,
HCKa)KEHHE MEPCIEKTUBBI 0OBEKTOB, UX MECTOPACIIONOKEHNE, HETOYHOE N300paKeHUE OTACIbHBIX 3/1aHUi.
PaccMOTpUM HECKOJIBKO IIPUMEPOB.

OpauM u3 UCTOYHUKOB 0 00muKy CrpactHoi momanu XIX Beka sBisieTcst TpaBopa 1855 1., co3nanHas
XyIOKHUKOM Cpa3y IOCJE MEePEeCTPOMKH MOHACTBIPCKOW KOJIOKONBHU. B Xone pekoHCTpyKIuU oOnMKa
Crpactnoit iomaau 1830 1. rpaBropa ObliIa MOABEPTHYTA aHAIN3Y B KOMITBIOTEPHBIX ITPOrpaMMax ¢ TOUKH
3peHus OLIEHKH Ha TOYHOCTb M300paKeHUs 3AaHUN, UX pa3MepoB, NEPCIEKTUBDI, [IBETOBOTO O(OPMIICHHUS
(dacanos.

WuTepec mpencTaBiseT aHalu3 TPaBIOPhl C TOUKH 3pEHUsl 1BETOBOro odopmieHus (acagoB U OLEHKU
CTENEeHN 3aTeHEHHOCTU OTHEIbHBIX y4acTKOB yiuibl. [oBopst o 1BeToBoM odopmieHun obnuka (acaiaos
MOCKOBCKMX OCOOHSIKOB IepBOH MOJOBUHBI XIX B., CTOUT OTMETHTh, YTO COXPAHUJIOCH JIOCTATOYHO
0OJIBIIIOE KOJIMYECTBO TPABIOP W aKBapesel pasInyHbIX dacTed I. MOCKBBI pa3Horo mepuoaa. Haubonee
WHTEPECHBIM ISl HAaC SBJISETCS WUTIOCTPUPOBAHHOE (PpaHIy3ckoe M3maHue akBapeneil MockBbl 1819 —
1830 rr. Oriocra-Xan-barucra-Anryana Kamons «Moscou reconstruite vue par un officier peintre
1819-1830». I'paBropsl CtpacTHOM miomanu cepeanasl XIX B. 3amevarsieny TOIbKO 4acTh 00JMKa acaaoB
3MaHUM, PACHOJIOKEHHBIX Ha 1-OM JMHUM BUPTYaJbHOM pEKOHCTPYKIMU. Bocco3gaHue 1BETOBOTO
odopmiieHusl 31aHUM, HE OTOOpaXEHHBIX Ha TpaBIOpax IUIOIMIAM, ObUIa OCYyIIECTBIEHA MO aHAJIOTHUU C
akBapensamu A. Kagomns. B HEKOTOpBIX citydasix 0OMUK 3AaHUS IO YEPTEXKY U HaJM4YUe JIEKopa ONpPEeesIsio
1BeToBOE perieHue odopmieHus 3fganus. OOuIMe 3IEMEHTOB 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)XEBBIA U
Oenblii (Mcmonb3oBalics pexke). OnpenenuTh MBETOBOE pemieHrne odhomieHus (acagaoB 37aHUN MO3BOJISIOT
nporpammbl 3D monenupoBanus. Bo3MOXXHOCTh HaHeceHHsI MmarepuaioB Ha 3D mMoxpenu, ux ObIcTpas
KOppEKIIHs, 3aMeHa OJHOTO IIBeTa Ha Jpyroi B mporecce padotel B mporpamme ArchiCAD, SketchUp
3HAYUTEIHHO 00erdaer moaoop BETOBOTO PEIICHUs AJIs KaXA0ro KOHKPETHOTO 3aHMUs.

B xorne neranbHOTO aHanM3a rpaBloOpbl ObLIO BRISBICHO, YTO CBETOTEHb 3aHHM, JIIOACH U APYTHUX 00BEKTOB,
3aMevyaTIEHHBIX XyJOKHUKOM Ha YIHWIE, UMEET PasHbIil Yroin OTOOpakeHHs. AHAU3 PacHOJIOKCHHUS
MOHACTBIPCKOM TEPPUTOPUU B TOPOACKOM IPOCTPAHCTBE M OOBEKTOB, pacloyiOKeHHbIX Ha CTpacTHOM
wiomaan, B nporpammax 3D monenupoBanust ArchiCAD, SketchUp, Unity3D nokasai, 4To TeHb HE MOTJIa
1ajaTh OT KOJIOKOJIbHU Ha TBEpPCKYIO yNHIly Tak, KaK 3TO M300pa’keHO Ha TPaBlOpe, MOCKOJIbKY, UCXOs U3
reorpaduueckoro mnonoxeHuss CTpacTHOrO MOHACTBIPS, COJIHIE JIODKHO CBETUTH C IPOTHBOMOJIOKHON
CTOpOHBI. TakuM 00pa3oM, COJHEUHBIH CBET HANPAMYIO Majall Ha JIMIEBYIO YacTh KOJOKOJBHHU B TEUEHUE
BCEro COJHEYHOTO MJHS, OcCBemas ee ¢acaa co CTOpoHbl TBepckoil ymuipl. DTOT (akT MOATBEPIKIAIOT
cymectBytomue ¢ororpadun konma XIX — XX B., 3acHATBIE B pa3HOE BpeMsl CYTOK, a TaKxke
aspoorocnrémka 1927 r. u cmyTHUKOBBIH 1aH Google.

[epeiiném K OMHUCAaHUIO TEXHUYECKOTO IMpolecca nocTpoeHus obnuka CTpacTHOM MmIomaay B MporpaMMax
3D MonenupoBaHusl.

B kadecTBe OCHOBHBIX MPOrpaMM PEKOHCTPYKIUH Obutn BbIOpanbl 3D penakropsi: ArchiCAD, Autodesk
3Ds max, SketchUp u Unity3D. Kaxxaas u3 nporpaMmM UCIOJIb30BaJIach Ha ONPENEIEHHON CTaIuu paboThI.
B HekoTOphIX ciay4asx BbIOOp MPOTrpaMMbl PEKOHCTPYKIIMHM HANpPsSMYIO 3aBUCENl OT CTENEHU COXPAaHHOCTH
UCTOUYHUKOBOW 0a3bl. [Ipy HanMyMM HECKONBKHX YepTekel OOBEKTa M TPaBIOPbl BOCCO3JaHHE OOJIMKa
3MaHUA MO0 OBITh TpOW3BENCHO B Jr000i mporpamme. I[loctpoenme OonpmmucTBa 3D Mozeneit
MPEUMYIIECCTBEHHO OCYIIeCTBIsLIOCH B mporpamme Graphicsoft ArchiCAD, mo3Bossironieid mapaiienbHo ¢
MPOLIECCOM PEKOHCTPYKIIMH BECTH CTPOUTEIBHYIO JOKYMEHTAINIO 00 00BEKTE ¢ YKa3aHHeM HH(OpMaIuu o
Ka)KZIOM JIEMEHTE 3[1aHusl: MaTepual, €ro CTPyKTypa, IpOYHOCTb, pa3Mephl. Takke ¢ MOMOIIbIO yKa3aHHOU
MIPOTPaMMBI ISl K&KJI0M MOJIETH CO3/IaBaJiCsl apXUB MEPBOHAYAIBHON JTOKYMEHTAIUM, HA OCHOBE KOTOPOI
NPOM3BOJMIACE caMa pEKOHCTpYKIus. [logoOHBIE cHCTEMBI BENEHUS 3JIEKTPOHHOW JOKYMEHTAIHH
HazpiBatorcst Building Information Modeling (BIM) nnu napopManinoHHOe MOJACINPOBAHHE 3JaHUS.
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OTmeTHM, YTO MO OTIAENbHBIM 3JaHUAM [0 HAac JOLUIM TOJBKO MX IJIaHbl U TPaBIOPBI TOTO K€ BPEMEHHU.
OnauM u3 Ttakux crpoeHuil CrpactHoi momaau ssiasgercs xpam Jmutpus ComyHckoro (Ne23). K
COXKaJICHUIO, CyllecTBymonme rpasiopsl pyoexka XVII — XIX BB. ¢ n3o0paxxeHneM Xpama JJaloT HEMOJIHOE
npecTaBiIeHue 00 apXUTEKTypHBIX (hopMax 3/7aHUs, UCKaKas pa3Mepbl OTICIBHBIX €ro JIeMEHTOB. B
TakoM cCily4yae HaubOosiee MOAPOOHBIM HCTOYHUKOM BBICTYMalOT (hororpaduu 31aHHsI, KOTOpHIE TOYHEE
nepenaoT ero o6muk. Ilo naHHBIM TpaBIOp M TEKCTOBBIM YIOMHMHAHUSAM O MEpeCcTpoilkax 31aHus ¢
¢dororpaduii mporu3BOANICA BBIUET TE€X YacTell 3MaHMs U AeTajlel, KOTopble ObUIH MPUCTPOCHBI TTO3THEE.
3nech Ha IMEpBOE MECTO Cpead IMporpaMMHOro obecmeueHust BeicTymaeT mporpamma SketchUp. Tak,
Onaromapst HaMM4yuio (OTOrpaMMETPHUYECKOTO MHCTPYMEHTA aHaiM3a MEepCHeKTHBBI QoTorpaduu u
napameTpoB crpoeHuit MatchPhoto, onpenenuB ypoBeHb rOpH30HTa M YKa3aB ONpeAeiIEHHBIC MapaMeTphbl
NEPCIEKTHUBBI, B IpaUUeCKUX UCTOYHUKAX MOXXHO PacCUUTaTh yroi ChbEMKHU 31aHus (ororpadom u 3arem
pa3mepsl Bcex cTpoeHuid. KommuecTBo 3arpyeHHBIX (OTOM300paKeHUH MpU HAJTUYUU Pa3HBIX paKypcOB
CbEMKM U «PENEPHOM TOUKH» HENOCPEICTBEHHO BIMAET HA TOYHOCTH IOJy4EHHOro pesynbrara. llox
«peTepHON TOYKOI» MBI MOJpPa3yMeBaeM OOBEKTHI MJIM OTAEIbHBIE MX AJIEMEHTHI, MPHCYTCTBYIOIIUE Ha
HECKOJIBKMX CHUMKax. PEKOHCTPYKIUS MEPCIEKTUBBI TSI BCEX rpadpuuecKux n300pakeHU U onpeeeHne
pasmepa «perepHoOil TOYKM» IO3BOJISIOT 3a/1aTh MacIiTad peKOHCTpyKUuU. OTHpaBHOM TOYKOM MaciiTada
Ha ¢ortorpadpuu 1930-x IT. cTasa KEHIIMHA CO CTPOMTENHHOW BEIIKOM (METpoM), 3amedariéHHas Ha
HECKOJIBKHX Kajpax. brmaromapsi BbICTaBICHHIO B MPOrpaMMe MPaBUIBHOTO MacliTada «pernepHOi TOUKID»
Ha BceX (POTOM300paKeHUSAX, MOSBUIACH BO3MOKHOCTH 3aMepa WHCTPYMEHTOM ''pyneTka" paccTOsHUS
MEXy 00bEKTaMu.

[Tocne manHOTO 3Tama paboOThl PEKOHCTPYKIIMIO MOXHO OCYIIECTBISTH B JIFOOOH yIOOHOW KOMITBIOTEPHOU
nporpaMMe, ONMUPAasCh Ha JaHHbIE aHalIKW3a pa3MepoB (HOTOM300paKeHUH, WIM MPONOHKUTH paboTy B
nporpamme SketchUp u Hawate 00BoauTh (oToM300pakeHHe BEKTOPHBIMU JUHUSAMH. [lonoOHas ommms
pOEHUPOBaHUs  (OTOM300pAKEHUSI B OINpPENENEHHONW TMEPCIEKTHBE C BO3MOXKHOCTBIO IMOCTPOCHUS
T€OMETPHH CYLIECTBYET TOJIBKO Y HECKOJIBKUX MPOrpaMMHBIX MPOIYKTOB, K mpumepy, Autodesk 3Ds Max
2014 u Photomodeler Scanner.

B mpomecce BocctaHOBieHHMs 00nuka 3maHUS 1O (ororpadusAM  yaadoCch BOCCTAaHOBUTH peibed
tepputopuu. Konebanue ypoBHs penbeda oT ¢acana xpama co CTOPOHBI yia. TBepckoi 10 yriia 3AaHus co
cTopoHbl nHIeBoro (acama mo Teepckomy OymbpBapy coctaBuio 1,2 merpa. [lomoOGHBIM crocoboMm B
Mpolecce BUPTyalIbHONW PEKOHCTPYKLMHU OCYUIECTBISICS pacy€T mapaMeTpoB KoieOaHuil penbeda amns
npyrux crpoeHnid CTpacTHOM IUIONIAN, 10 KOTOPBIM HE MMENIOCh YepTekei. B 3ToT mepedeHh 0O0BEKTOB
MomaiaeT ¥ MaBHbIN XpaM CTpacTHOrO MOHACTHIPS, IO KOTOPOMY COXPAHMJIUCH TOJIBKO MOATAKHbIE TIAHBI
1928 1., rpaBtopel XVII-XIX BB. u dororpadpun XIX — XX BB. lMcnonb3oBaHue TEXHOJOTHH aHAIM3a
dhotomszobpakennit MatchPhoto B mporpamme SketchUp mo3Bonmiio, mojI0)KUB B OCHOBY JaHHBIC YePTEKEH
u ¢Qororpadun, paccuuTaTh MNapaMeTphl M MNPOMOPUUU 3JaHUS U OTAEIBHBIX JJIEMEHTOB JEKOpa.
HemnocpeacTBenHo cama peKOHCTPYKIHS Xpama ocyliecTsisiiack B nporpamme ArchiCAD u mocne Obuia
npejactaBieHa B oOomouke mnporpammbl Unity3D, rme HENmOCPEICTBEHHO TPOM3BOIUIOCH HTOTOBOE
MIOCTPOEHUE CLIEHBI BUPTYAJIbHON peKOHCTpyKInu CrpactHoM muiomanu 1830 .

Oranel pabotel B 3D pemaktopax mo TeM crpoeHusiM CTpacTHOW IUTOMIAU, IS KOTOPBIX COXPAHUIIUCH
YepTEeXKH, TOCTATOYHO CXOMHBL. OTMETHM, YTO MO OTAEIBHBIM 3[JaHUSM, TaKuUM, Kak ycambba M.U.
Pumckoit-KopcakoBoii («lom ®@amycoBay), COXpaHHIOCH JOCTaTOYHO OOJBIIOE KOJIUYECTBO OMHCATEILHON
JOKYMEHTAlUY, IJIAHOB, YEPTEKEU pa3HOro BpeMeHH U rpaBiop XIX B. B HEKOTOpBIX Cilyyasx 4epTexH
CTPOCHUH OTHOCSATCA KO BTOpoil mojoBuHe XIX B.; M300pakeHHOE HA HHUX 37JaHWE OTHOCHUTCS K JIPyroMy
APXUTEKTYPHOMY CTHIIIO.
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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

CTYJEHTOB.
10 Gaw10B cTaBUTCA TOLIA, KOIIa:

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

5 0annoB cTaBsATCs TOTAA, KOTAA:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
OTpeNIeTIEHHBIE HETOYHOCTH C TIOMOIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Gann craBuTCs TOTHA, KOTIA!

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCITPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.
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Bungl,
TIPUHITHATIBI
CO3JIaHUS U

HCIOJIB30BaHUE
3D-moneneit

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 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

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 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

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBIThIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 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:
http://biblio.tsutmb.ru/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 rocynapcrBenHas 6nbnuoreka. — URL: https:/www.rsl.ru

6. Poccuiickas HarmoHanpHas onbamoreka. — 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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