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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 MucuyuniuHa «VIHTepHeT-TexHo/oruu U Web-au3aiin» obecneunBaer ¢opMupoBaHue
C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

B 00/1aCTH MPOrpaMMHO-UH(OPMAL[HOHHOTO
obecrieueHust reopr3NUECKUX UCCIeJOBAaHUI JIIsT
TJIaHUPOBaHMS reoU3NUeCcKUx paboT U OLeHUBAThb
MepPCIeKTUBBI Pa3BUTHsI MUHEPATbHO-ChIPheBOH 0a3bl
paiioHa pabot

[TK-5 Crioco6eH BBISB/SATH TPUOPUTETHBIE HATIPaB/IEHHUS

IIK-5.5

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOPaA
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

BiiazieeT HaBbIKaMU TIPUMEHEHHS
HMHTEePHeT-TeXHO0JIOTUH U Web-
IIK-5.5 Jli3aiiHa /17151 “HOOPMaI[MOHHOTO
obecrieueHust reo(hrU3NIECKUX
HCCJIeI0BaHUM

3Hatb [IpuHiuns! paboter Web-
caliToB, web-nHTepdelicoB u web-
CEepBHUCOB [ 0TOOPayKeHUsI ¥ aHa/TM3a
reo(r3nuecKor HHQOpPMaLUH.
OcHoBbI web-au3aiiHa, BKrOUast
T10JIb30BaTeIbCK1e UHTepP(euchl,
CTPYKTYPY U HaBUTaL1I0 web-
pecypcoB, TIpUMeHsIeMbIX B
rpoecCUOHa/BLHOM [lesATeTbHOCTH
Ymets Vcnonb30BaTe COBpeMEHHbIe
HWHTEePHeT-TeXHOJIOTUX U web-
WHCTPYMEHTHI JI/IsI peLleHUst
npodheCcCUOHATBHBIX 3a/]au B 00J/1aCTH
reo(pu3nUeCKUX UCCIe0BaHUM.
PaspabaTbiBaTh U 0opMSTL Web-
CTpaHULIbI U web-TipunoxxeHust st
Tipe/iCTaB/eHUs pe3yIbTaToB
reou3nUeCKUX UCCIe0BaHUI
Biapers HaBblkaMy pakTUUYeCKOT O
TIpYMeHeHHs] UHTePHeT-TeXHOIOTUl 1
web-13aiiHa A1 nHhOopMaLiOHHOTO
obecrieueHust reoU3NUECKUX
WCCrieJoBaHUM, BK/IIOUast Co3aHue U
COTIPOBOXKJeHHe web-pecypcoB Ji/st
rpoeCcCHOHaNLHOTO B3aMO/IeCTBYS
¥ oOMeHa JIaHHBIMU

2 MecTo aucuumiuesl B ctpyKkrype OOII

V3yuenne mgucturiiiHbl «VHTepHeT-TexHo/morMu U Web-qu3aiiH»  Oasupyercsi Ha
pesysibTaTax OCBOEHUS C/IeyIOLUX AUCLUIVIMH/TIpakTUK: Het

[OucuuruiviHa sIBAsieTCsl TIPeALecTBYIOIIeld s JUCLIMTUIMH/TIPAKTUK: «KOoMIboTepHbIe

TeXHOJIOTUH

rpaduuecKoro



Tipe/iCTaB/IeHUs reoJsioro-reopysnyeckoi
vH(popMaLn», «IIpou3BoiCTBeHHas MpaKTHKa: MpeJJUIVIOMHAas MpaKTHUKa»

3 O0beM AUCIUILITHHBI

O6BemM AUCHMIUIMHBL cocTaBisgeT — 3 3ET

TPpya0eMKOCTh B aKaJeMHYeCKHX yacax
. (OpuH akajgeMuuyecKUil yac COOTBeTCTBYeT 45
Buj yue6Ho# padoThI
MUHYTaM acCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 8

OO0111as1 TPYA0€MKOCTh AUCIIUATIIMHBI 108 108
AyIUTOpHBIE 3aHSTHS, B TOM UHCJIE: 48 48

JIEKITUU 16 16

nabopaTopHbie pabOTEI 32 32

TpaKTUYeCKUe/ceMUHapCKye 3aHsATUs 0 0
CamocrosiTenbHast paborta (B T.u. 60 60
KYPCOBOE MPOEKTUPOBaHKe)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTaluu
Bu npomMe>KyTOUHOM aTTecTaluu
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) 3auer 3auer

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIe JaHHbIE M0 COAEP>KaHHUIO AV CLUTI/IUHBI

Cemectp Ne 8

Bujbl KOHTAKTHOH pPadoThI
N | Moot | | np L msemn | O | dom
n/n b ni UIUTUHbI Ne Ko Ne Ko, Ne Ko, No Ko, KOHZ‘monﬂ
Auct - UYac. B Yac. B Yac. B UYac. P

1 2 3 4 5 6 7 8 9 10 11
1. BBegeHue B

1 KOMIbIOTEpHbIA 1 1 5 1 5 YcTHbIi
rpaduyeckuit orpoc
J3aiiH
2. DJIeMeHTbI U
TIPUHITUTIBL YCTHBIN

2 2 2
rpaduueckoro orpoc
Jii3aiiHa
3. OcHOBBI
TIPOEKTUPOBAHUS .

3 M0/1b30BaTe/IbCKUX 3 2 2 4 YCTHBIH

N orpoc
nHTep(eicoB
(UI/UX)
4. Beb-au3aiiH:

4 CTPYKTypa U 4 2 2 10 YcTHbIN
odopmsieHre orpoc
CalToB
5. Busyanusauus u .

5 00paboTKa JaHHBIX 5 2 3 4 YCTHIH

orpoc
B web-cpeze

6 6. [IpumeHneHue 6 2 4,5, 14 1,2 35 Y CTHBII

WHTEpHeT- 6 onpoc




TeXHOJIOTUH U

web-u3aiiHa B
reou3NIeCcKUx
WCC/IeJOBaHUSIX

7. Pa3zpaboTka
TeoropTasIoB AJis
TIpe/iCTaBJIeHusT
reo/lJaHHbIX
(reosiorUUECKUX, 7 4
reoXHMHUUeCKHUX,
reon3NIeCKUX,
re03K0JIOTMUeCKUX

)

YcTHBIN
orpoc

IIpomesxyTounas
arrecralys

3auer

Bcero 16

32 60

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 8

00paboTKa /IaHHbBIX B
web-cpese

Ne Tema Kpartkoe copep:xanue

1 1. Beezenue B [ToHsITHE KOMITBIOTEPHOTO JM3aliHa, ero poJib B
KOMITbIOTEPHBIN 1 1M(poBOY CpeJie U NMOBCeAHEBHOM XU3HU. OCHOBHbBIE
rpaduueckuii [u3aiiH HarpaBJIeHusT: CO3/laHue N300paKeH!id, UKOHOK, CXeM,

BH3YyasbHbIX 3/IEMEHTOB /Il CAUTOB Y TIPUJIO’KEHUH.
3HaKOMCTBO C 6a30BBIMM NIPUHLIWIIAMY BU3YaJIbHOTO
B3aUMO/IEMCTBUS U 3HaUEHUEM JiM3aiiHa JJis
T10/1b30BaTe/Isi

2 2. DneMeHTHI U Vi3yueHune OCHOBHBIX 3/IeMeHTOB Au3aiiHa: (opma,
TIPUHLIATIBI 1BeT, WpUQT, n300pakeHue. [IpUHIUIILI
rpauuecKoro JusaiHa KOMITO3ULIMH, TeOpus LiBeTa, TUIorpaduka, pabora c

BEeKTOPHOM M pacTpoBoii rpadrkoii. BeesjeHue B
COBpeMeHHble MHCTPYMEHTHI ¥ IPOrpaMMHOe
obecrieueHue /71 CO3/aHUs rpaUUIeCKUX MaTeprasioB
(Adobe Photoshop, Illustrator, Figma u ap.)

3 3. OCHOBBI [Tonsitne v 3agaun Ul/UX-au3sarina. [IpuHLuUnb
NIPOeKTUPOBaHUS Co3/,aHust yA00HBIX ¥ UHTYUTHUBHBIX HHTep(delicoB.
T10J/1b30BaTe/IbCKUX Teopust 61130CTH, TIPaBUIIO SIKOpeH, 3akoH duTrca u
uHTtepdeticoB (U/UX) JIpyrve 6a30BbIe TTPaBHM/Ia B3aMMOJENCTBUS

T10/1b30BaTesIs C UQPPOBLIM NpoAyKTOM. [IpakTrKa
TPOTOTUIIMPOBAHUSI 1 MaKeTUPOBaHUsI UHTep(deiicoB

4 4. Beb-u3aiiH: OcHoBbI co3zianust web-ctpanuly: crpykrypa HTML-
CTPYKTypa U [IOKyMeHTa, CTU/IM3aLnus ¢ romolsio CSS, BBeeHUe B
odopmsieHre CalToOB JavaScript g5t UHTepakTUBHOCTU. [IpUHLUIIBI

BepCTKM, aJlalITUBHbIN [iM3aiiH, OpraHu3aljusi
HaBWTallMy ¥ BU3yarbHOM MepapXyy Ha caure.
[IpakTryeckue yrpakHeHHs 10 CO3/IaHUI0 MPOCTBIX
web-cTpanul]

5 5. Busyanusauusa u MeTo/ b1 BU3yanu3aluu UHGopMalum: rpaduky,

JMarpaMMbl, UHTEPAKTUBHBIE 37IEMEHTHI.
Vcnonb3oBanue 6UOIMOTEK /1711 BU3yanu3aliu
(naripumep, Chart.js, D3.js). [IpumeHeHue
KOMITBIOTEPHOT'O Zi3aiiHa JI/Isl IIPeICTaB/IeHUs
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CJIO’KHBIX JJaHHBIX B TIOHATHOM (popme. OCHOBBI
paboThl C MyIbTUMEUMHBIMU /1IeMeHTaMH1 Ha caiTe

reornopTasoB s
Tripe/iCTaBIeHUs]
reoflaHHbIX
(reonoruyeckux,
reoXUMHUUeCKHUX,
reopusnueCKux,
re03K0JIOTUUeCKUX)

6 6. [IpumeHeHue VHTerpanus nosyyeHHbIX 3HAaHUM B
WHTEPHEeT-TeXHOJIOTHH U | TIpodheCCHOHAMBHYI0 00/1aCTh: co3/iaHre web-
web-au3aiiHa B pecypcoB 11 BU3yaau3aliy U aHamsa
reopusnyueCcKux reopusnueCcKux JaHHbIX. [IpumMepsl web-npuioyKeHu
VICC/Ie[JOBaHUSIX [J1s1 0TOOpakeHUs1 pe3y/IbTaToB Teor3nIecKux

rccieoBaHuM, paboTa ¢ reorHMOpMalIOHHBIMH
cuctemamu (I'MC) B unTepHete. [IpakTueckoe
3ajjaHue: pa3paboTKa MakeTa WM MPOTOTHIIA wWeb-
cepBuca il reohr3muK

7 7. Pa3paboTka V3yyeHue NpUHLIMIIOB Y 3TArlOB CO3ZaHUSs

reornopTasoB Kak Crelaai3upoBaHHbIX web-
pecypcCoB Jijisi XpaHeHus1, Iy OvKary 1
BU3YaIM3al[ii MPOCTPAHCTBEHHBIX JAHHBIX
Pa3/IMYHOM MTPUPO/IBI: T€0JIOTUUECKHUX,
reoXuMHUeCKUX, reopusnyeckux u
re03Ko/Iornueckux. IIpoeKTpoBaHue CTPYKTYPbI
ropTasia, OpraHu3alus Morcka u GuabTpaluu
JIAHHBIX, paboTa C MeTaZlaHHBIMU U TeMaTHUeCKUMU
cnosimu. TIpakTHKa 3arpy3Ky BeKTOPHBIX U PaCTPOBBIX
JIAHHBIX, CO3/JaHie UHTePAKTUBHBIX KapT U
WHCTPYMEHTOB aHanm3a. O630p COBpeMeHHBIX
n71aTGOPM U TeXHOIOTHH Jj1s pa3paboTKu
reornopTasoB, obecreueHye my0IMYHOTO U
KOPITOPaTUBHOTO [IOCTYTIa, IPUMEPhI OTPaC/IeBbIX
pelilieHuH U UX pUMeHeHue B MpodeccoHanbHOM
JesITe/TbHOCTH

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 8

. Kosi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHO PadoThI
4acoB
1 [Tok/roueHre U UCT0JIb30BaHKe OHJIalH- 9
reoroptasnio B QGIS
7 PaboTa c reornoprasiaMu CITyTHUKOBBIX M a3P0- 4
CHUMKOB
3 WuTerpaijusi JaHHBIX C KOPIIOPATUBHBIX U 4
rOCy/lapCTBEHHbIX Fe0NopTaaoB
4 Co3zanue u my6IMKalys COOCTBEHHBIX 4
KapTorpaduueckux MakeTOB C OHJIalH-AaHHBIMU
5 Wcnonb3oBanue web-mnaruHos QGIS asis 6
Ny O/IMKALMM MHTEPAKTUBHBIX KapT
6 AHanu3 1 cpaBHeHUWe (PyHKLIMOHAa/a pa3/IMuHbIX 4
reornopTasoB [ijis Npe/iCTaBAeHUs] re0JaHHbIX
- Pa3pabortka riporoturia reoroprana Ha 6aze QGIS 8
U ero web-miaruHoB

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH




TIpaKTUUYECKUX 3aHSATHH He TPeyCMOTPEHO
4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 8

Ne Buj CPC Ko/-Bo akajeMudecKHx
4acoB
1 IToaroTtoBka K 3auéTty 20
2 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 40

B xo/e mpoBezieHYst 3aHSITUIM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/leyollIie UHTePaKTUBHbIe
MeTozibl 00yueHust: JJuckyccust

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYaroIUXCA M0 J1a00paTOPHBIM padoTam:

MeTtoauueckue yKa3aHHs K 1abopaTOpHbIM paboTtam

JlaboparopHast paboTa 1. [TogknroueHre 1 UCTIOb30BaHKe OHIAWH-TeoropTanoB B QGIS
Lesnb:

HayuuTbcs ogK/Ir0UaTh U UCTIOb30BaTh UHTEPHET-reornopTasbl ¢ moMolsto QGIS aas
3arpy3Ku U aHanu3a KapTorpaduueckux U TeMaTUUeCKUX CJIOEB.

ITopsiiOK BBITIO/THEHUS:

. N3yunte TeopeTuueckre 0CHOBBI paboTel c WMS/WMTS-cepBrcamu.

. Otkpotiite QGIS, nepeiigute B MeHto "Cio" — "[1obaButh ciioit”" — "J06aBUTH
WMS/WMTS cnon".

. HatiguTe u nogkmrounte cepBuchl QuickMapServices, OpenStreetMap, KaZilacTpOBbie
WY WHBIE TTy0/IMYHbIE Te0TOpTaIbl.

. 3arpysure U BU3ya/lM3UpyWlTe HECKO/BLKO C/I0EB, CDABHUTE UX I10 TeMaTHKe U
JleTanv3alyu.

. OreHrTe KauecTBO, aKTya/bHOCTb U CTPYKTYPY JaHHBIX.

. CoxpaHuTe MPOEKT Y MOJrOTOBbTE KPATKUM OTUET C ONMCAaHUEM MOAKIFYEHHBIX

CEpPBHCOB 1 MPUMEPaMH KapT.
JlabopaTopHas pabora 2. Pabora c reonopTajiaMu CITyTHUKOBBIX U a3P0O-CHUMKOB
Lens:

OCBOMTBD MO/IK/TFOUEHHE K CITel[iaTM3UPOBaHHbBIM Te0ropTaaaM CITyTHUKOBBIX U
a3po(hOTOCHUMKOB U aHa/TM3UPOBATh MOTyUeHHbIE U300PasKeHMSI.

TTopsi/IOK BBITTOJTHEHUS:

. W3yuuTte pabory c muiarmnamu QGIS anst moctyna K ganHeiM Sentinel, Pockocmoca u
JPYTUM UCTOYHUKAM.

. [MogkrourTe BEIOPAHHBIN CEPBUC, 3arPy3UTe CHUMKUA MHTEPeCYIOIero peruoHa.

. BbIrnonHuTe BU3yanu3aiyio U 6a30Byro 06paboTKy (KOHTpACT, 1{BETOBbIE KaHaIbI,
dbubTpaLus 1o jare).

. CpaBHUTe CHUMKH U3 pa3HbIX KCTOUHUKOB, OTMETbTE Pa3/Muusl B pa3pelleHry U
CIeKTpa/bHbIX XapaKTepPUCTUKAX.

. [ToAroTOBETE OTUET C IPUMEPAaMU MOTyUYeHHBIX U300pa’KeHUH U BBIBOAAMH 110 UX
TIPUMEHUMOCTH.

JlabopaTopHast pabora 3. VIHTerpaiys JaHHbIX C KOPITOPAaTUBHBIX U TOCYaPCTBEHHBIX
reornopTasnoB
Lesnb:



HayuwnTbcsl mofK/rouaTh ¥ MCII0J/Ib30BaTh JaHHbIE C KOPIIOPATUBHBIX U FOCYZAAapCTBEHHBIX
reoropranos uepe3 WMS/WES.
ITops0K BBITOTHEHYS:

. O3HaKOMbTECH C [TepeuHeM JOCTYMHbIX FOCYAapCTBEHHBIX U KOPIOPAaTUBHBIX
reonoprasnos (Hanpumep, Pocpeectp, pernonansHeie ['YIC).

. [MogkmounTe BoiOpaHHbIe cepBuckl uepes WMS/WFS B QGIS.

. 3arpysure KaZlaCTpOBBbIe, Fe0JIoruuecKre, reOXMMHUYecKre Wir UHbIe IPOCTPaHCTBEHHbIe
JlaHHBbIe.

. BeinonHuTe punbTpaLyio, aHaau3 U BU3yann3alyio MOayYeHHbIX JaHHbIX.

. OueHUTe MOJIHOTY, aKTYabHOCTb U CTPYKTYPY MH(OPMaLMH.

. Odopmure OTUET C MPpUMepaMy MHTerpaljuy JaHHbIX U aHa/IM30M UX CTPYKTYPBIL.

JlaboparopHast pabota 4. Co3zaHue 1 y6MKaiusi COOCTBeHHBIX KapTorpaduyecKuX MaKeToB C
OHJIaMH-J@aHHBIMU

Hesnb:

OcBouThk co3zianre ¥ opopmiieHre KapTorpapruuecKux MakeToB C UCI0/Ib30BaHUEM JIaHHBIX,
TIOTyYE€HHBIX C UHTEPHET-Te0IOPTAaJIOB.

ITops0K BBITOTHEHYS:

. Wcnonb3yiiTe JaHHbIe, TIOJK/TFOUEHHbBIE B MPebIAYIMX paboTax.

. Co3paiite makeT kKapTbl B QGIS: HacTpotite oopmienne, fo0aBbTe ieTeH Y,
MaciuTabHy0 JTUHENKY, MOAMUCH.

. [MoproroBbTe KapTy K nmyb6smkarmu: skcroptupyire B PDF, PNG wmu apyroii ¢dopmar.
. [TpoBepbTe KOPPEKTHOCTL OTOOPaXkeH!sI ¥ UNTAaeMOCTb 3JIeMEHTOB.

. [ToaroroBeTe OTUET C TOTOBLIM MAKeTOM U IMOSICHEHHEM K ero CTPYKType.

JlaboparopHast paboTa 5. Vicrionb3oBanue web-miaruHoB QGIS asnist my6mmkarmm
VHTepPaKTUBHBIX KapT

Hesnsb:

HayuuTbcst ucnonb3oBath mnarudbl QGIS (QGIS2Web, Lizmap u ap.) AJis co3ganus u
ny6/IMKaI[iy UHTepaKTUBHBIX web-KapT.

ITopsOK BBITOTHEHYS:

. YcraHoBUTe U HaCTpoiiTe BbIOpaHHBIN web-TilaruH.

. [ToaroroseTe npoekT QGIS ¢ HECKONBKUMU TeMaTUUeCKUMU CJIOSIMU.

. C nomol11ibto TJIarMHa 3KCIopTUpyiTe KapTy B web-popmar (HTML, JavaScript).

. Hactpolite punbTphl, BCI/IbIBarOLMe OKHa, JIereH/ly 1 Ipyrue 3j1eMeHThl HHTepdelica.
. [TpoBephTe paboToCiocoO6HOCTH KapThl B Opay3epe.

. Odopmure OTUET C oMKMCaHUEM 3TAIlOB 3KCIIOPTa U IpYMepaMu UHTePaKTUBHBIX
3/IEMEeHTOB.

JlaboparopHasi pabota 6. AHamu3 1 cpaBHeHHe (QyHKLIMOHA/IA Pa3/InYHbIX Te0TI0PTaIoB IS
Trpe/iCTaB/IeHUs Te0aHHbIX

Lesnb:

W3yunTh ¥ CpaBHUTH BO3MOKHOCTH Pa3/IMUHbIX [eOrOPTasoB I10 IIpe/iCTaBlIeHUI0 U aHaIu3y
reo/laHHbIX.

[Topsi0K BBITIOIHEHYS:

. Bribepute 2—3 OTKPBITBIX WX KOPIIOPAaTUBHBIX TeorniopTana (Harpumep, NextGIS,
GeoServer, PocpeecTp).

. [TpoaHanu3upyiite UX CTPYKTYpY, UHTepdeiic, THCTPYMEHTHI [TOMCKA 1 aHa/in3a JJaHHbIX.
. [MoripobyiiTe WHTErpUpoOBaTh JaHHbIe U3 3THX nopTanoB B QGIS.

. Ouenure yno6cTBO paboThl, TOMHOTY U aKTyaabHOCTh MH(OPMAL|H, BO3MOKHOCTH
5KCIIopTa.

. CocTaBbTe CPaBHUTE/bHYIO TaOMUIy ¥ HAaTIUIIIUTE BBIBOABI 110 IPUMEHUMOCTH KaXK0TO

rioprasa Ajst mpoecCHOHabHBIX 3a/au.
JlaboparopHxas pabota 7. Pa3paboTka nporoTwria reoroprana Ha 6a3e QGIS u ero web-

7



TVIarMHOB

Hesnsb:

Co3paTh NPOTOTHII TeonopTasa JJisi Ipe/iCTaB/IeHHs Pa3/IMYHbIX TUIIOB Te0JaHHbIX C
ucnonb3oBaHueM QGIS 1 web-nimarvHoB.

ITopsOK BBITOTHEHYS:

. [ToaroToBbTe HAOOP reoflAHHBIX (Fe0I0rMYeCKUX, re0OXUMUYeCKUX, reo(r3nyeckux,
re03K0JIOTUUeCKUX).

. OpraHu3yiite ux cTpykTypy B rnpoekre QGIS, HacTpoiiTe cTUIM3aLUIO U aTPUOYTUBHbIE
TaO/HILIBI.

. C nomotbto aruHoB (QGIS2Web, Lizmap) co3galiTe MHTepaKTHBHYIO web-KapTy:

. HacTpoiiTe TeMaTnueckue cjiou, GUIbTPHI, BCILIbIBAOLLIE OKHA, MTHCTPYMEHThI TTIOUCKA U
aHasM3a.

. [TpoBepbTe KOPPEKTHOCTh OTOOPaXKEHHsT M B3aMMO/IEHCTBUS 37IEMEHTOB.

. O6cyuTe BOMPOCHI IMyO/IMKaLMK KapThl HAa cepBepe, OpraHu3aliuy JocTyra u ooMeHa
MIPOCTPaHCTBEHHOW MH(OpMaLei.

. [ToaroToBbTeE 1MOAPOOHBIM OTUET C OMKMCAHUEM 3TAroB pa3pabOTKU, CKPUHIIIOTAMHU U

PeKOMeH/aL[MsIMU 110 Ja/IbHEeUIlIeMy Pa3BUTHUIO IPOTOTUMA.
PekomeHnpaiu no oopmIeHUIO OTUETOB:

. Kpatko ornummre 1ieb 1 3a7iaui paboThl.

. [TpuBeauTe TIOC/IEI0BATETLHOCTE BBITTOIHEHHBIX AeMCTBUN C WITFOCTPALASAMU
(cKpuHILIOTaMK).

. OTpa3sure T0/lyueHHbIe Pe3y/bTaThl, BEIBO/IbI ¥ BO3MOKHbIE 00/1aCTH MPUMEHEeHUS.
. Vicnionb3yiiTe cTaHAapThl 0(OPMIIEHUS, TIPUHSITHIE B By3e

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:

OO011re peKOMeHZAIH

CamocrosiTenbHasi paboTa — BaKHast YaCTh OCBOEHUSI Kypca, HarpaB/ieHHasi Ha yTiiy0/ieHre
3HaHWM, pa3BUTHeE HaBbIKOB TOMCKA, aHau3a U Mpe/iCcTaB/leHusi MPOCTPaHCTBEHHOM
MH(OPMaLMK C UCIO0/Ib30BaHKeM coBpeMeHHbIX ['MIC-TexHO0/0rMil 1 web-MHCTpyMeHTOB.
3a/laHusl OPUEHTUPOBAHBI Ha MpaKTHueckoe rpuMeHeHune QGIS, paboty c reoropranamu u
MOATOTOBKY K UTOTOBOMY 3aueTy9.

CamocrosTenbHasi paboTta 1o teme 4:

Busyanmm3anus v o6paboTka aHHBIX B web-cpesie

Lenb:

OcBouTh MeTO/Ibl BU3ya/in3aljuM 1 NpeficTaB/IeHrsl IPOCTPAHCTBEHHBIX JAHHBIX B UHTEPHeTe,
HayUWThCSl UCTI0b30BaTh Web-uHCTpyMeHThI U riarvHbl QGIS a1 co3pmanus HarissJHbIX KapT U
JiarpamMm.

3agaHusi:

. W3yuute Bo3amokHOCTH QGIS 1 ero nyarvHoB Jjis 5KCropTa KapT B web-opmartsl
(QGIS2Web, Lizmap).

. HaiiguTe 1 nmpoaHanu3upyiite NpuMepbl MHTEPAKTUBHBIX KapT Ha caliTaX reornopTanoB
(rarrpumep, NextGIS, mybmuHbIe KalaCTPOBbIE CEPBUCHI).

. [ToaroroBbTe cOOCTBEHHBIM HAOOP MPOCTPAHCTBEHHBIX AAHHBIX (HarpuMep, 1o
reo/IOrMUYeCKUM UM reoPu3nyeckKuM 00beKTaMm).

. Co3parite TeMaTthuecKyro Kapty B QGIS, HacTpouTe CTU/IM3aLUIO U TTOAUCH.

. JKcropTUpyiTe KapTy B web-hopmar, mpoBepbTe KOPpeKTHOCTh OTOOPayKeHHs B
Opay3epe.

. Odopmure KpaTKWii OTYET: OMMCaHKe 3TAroB paboThbl, CKDUHIIIOTHI, BEIBOABI O
NperMy1IecTBax U OrpaHUUeHusIX web-Bu3yanusauu.

CamocTosiTenbHast paboTa 1o Teme 6:



CoBpeMeHHbIe TPeH/Ibl U MepCIeKTUBbI pa3BUTHSI Web-TeXHOIOTHil B reopu3nKe

Hesnsb:

N3yunth coBpeMeHHbIe web-TeXHOJI0THH, IPUMeHsieMble [jisk TIPOCTPAHCTBEHHOT0 aHa/in3a 1
Trpe/iCTaB/IeHNs re0/JaHHbIX, OL€HUTh UX MepPCIeKTHBLI [i/1s1 IPO(QeCcCUOHANbHOM JeaTe/TbHOCTH.
3asaHus:

. O3HaKOMbTECh C TyO/IMKAL[UsIMU ¥ HOBOCTSIMK O COBPEMeHHBIX reoriopranax, web-I'iC
¥ 00/1auHbIX CepBUCax /st pabOThI C Teo/laHHBIMH.

. [TpoananusupyiTe 2—3 [elCTBYIOLIMX IeoropTana, CpaBHUTE UX 10 CTPYKTYPe,
byHKLIMOHAY, yA00CTBY MHTep(delica u BO3MOYKHOCTSIM aHa/IM3a JaHHBIX.

. [ToaroToBbTe mpe3eHTal[Mi0 UK pedepaT (5—7 CaaifoB/CTpaHUL]) C TIpUMepamMu
peani3alii COBpeMeHHbIX web-TexHosioruii B reousuke, reojioryiu, SK0JI0THH.

. CpenaiiTe BbIBOABI O TIepCTIEKTUBAX BHeJPeHUsI HOBbIX Web-HUHCTPYMEHTOB B

npodecCUOHaBHYIO cdepy.

CamocrosiTenbHast pabora 1o Teme 7:

Pa3paboTka rpoTtoTumna reomopTasa Ha 6a3e QGIS u ero web-raruHoB

Hesnsb:

HayuuThcst pa3pabaTbiBaTh MPOTOTUITEI T€OTIOPTAJIOB /IS TIPeZCTaB/IeHNs 1 MMy OyIMKarm
TIPOCTPAHCTBEHHBIX JIaHHBIX Pa3/IMYHON TEMATHKH.

3asaHus:

. Cdopmupyiite HabOp MPOCTPAHCTBEHHBIX AAHHBIX 110 OFHOM U3 TeMaTUK
(reonoruueckue, reoxruMuueckre, reoprsnyeckrie, reo3K0JI0rnyeckre).

. Opraunu3yiite cTpyKTypy AaHHbIX B QGIS, HacTpoliTe CTU/IM3aLUIO, TTOATTUCH, (GUIBTDHI.
. Wcnonb3yiite web-nnarunsl (QGIS2Web, Lizmap) A skcriopTta KapTsl B web-popmar.
. HactpotliTe uHTepaKTHBHbBIE 3/IeMEHThI: BCIUIbIBAaIOIIe OKHA, PUIbTPbI, MHCTPYMEHTHI
TIOMCKa.

. OtleHHTe BO3MOKHOCTH ITyO/IMKALIMK KapThl Ha JIOKaJIbHOM CepBepe WU B UHTEepHeTe.

. [ToAroToBETE OTUET C OMKCAaHWEM 3TaroB CO3/laHKs IPOTOTUIIA, CKPUHILIOTaMU U

peKOMeH/jal[usIMU 110 Ja/IbHeHIIeMy pa3BUTHIO.

[TogroroBka K 3auety

PexkomeHpamu:

. [ToBTOpPUTE OCHOBHBIE TIOHSTHUS KypCa: TUIbI TPOCTPAHCTBEHHBIX JAHHBIX, METO/IbI
BH3yaJIu3al{iM, TIPUHLUIBI paboThI C reoropTasamMmu, Bo3mMoxkHocTh QGIS u ero web-1iarHoB.
. O3HaKOMbTECH C TIpUMepaMH paboT, BLIMOIHEHHBIX B PaAMKax JlabopaTOPHBIX U
CaMOCTOSITe/IbHbIX 3aZlaHUM.

. Permte KOHTPO/IbHBIE BOTIPOCHI U T€CTHI 110 JUCLUTIIMHE (CM. pa3/iesl KOHTPOJIS 3HaHUM
B yueOHO-MeTOJUUeCKUX MTOCOOUSX).

. [ToaroTOBETE KpPAaTKOE OMUCAaHWe OHOTO U3 COOCTBEHHBIX MPOEKTOB (KapTa, Beb-
TIPUIO’KeHYe, POTOTHI reornopTasa) C akLieHTOM Ha MpaKTUUeCcKoe MpYMeHeHue MOoTyYeHHbIX
3HaHWUM.

. [Tpy He06XOJUMOCTH TTPOKOHCY/IbTUPYHITECH C Tpero/iaBaTesieM 1o CJI0KHBIM BOTIPOCAM.
KoHTposibHbIe BOMPOCHI /17151 IOATOTOBKH K 3a4eTy:

Boripocsi 1o Temam Kypca (30)

UTo Takoe KOMITbIOTEPHBIN /IM3aiiH 1 KAKOBbI er0 OCHOBHbIE 3a/jaun?

[TepeuncivTe OCHOBHBIE 37IEMEHTHI Fpa(UuUecKoro Au3aiHa.

OOBsicHUTE TIOHSTHE KOMITO3UI[UH B [I3aiiHe.

UTto Takoe Teopus LiBeTa U MOYeMy OHa BakHa Jijisi web-au3aiiHa?

Kakue cyiecTBytOT BU/ibl IIPU(GTOB U Iie OHU MPUMEHSIIOTCS?

B ueM paznuune Mexx/ly BeKTOPHOU U paCcTPOBOM Ipa(uKoi?

Ha3oBuTe 0CHOBHbIE MHCTPYMEHTHI /1JIsl CO3/laHus TpaduuecKrix MaTepuasios.

Uro Takoe nosib3oBartenbckuit uHTepdetic (Ul) u nonb3oBarensckuii onbiT (UX)?
Kakuie pUHIUIIBI JIe>KaT B OCHOBE MPOEKTUPOBaHUS YA00HBIX HHTEP(elCcoB?

LN AW =
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10. Yro Takoe MpOTOTHM MHTepdeiica 1 /1Sl Uero OH Hy>KeH?
11. Onumre ctpykrypy HTML-goKkymeHTa.

12. 55 uero ucnone3yetcs CSS B web-zau3aiine?

13. Kakyto posib urpaet JavaScript ripu co3ganuu web-ctpanui?

14. OOBsicCHUTE TIOHSITHE aZIalTUBHOTO /IW3aiiHa.

15.  Kakwue cy1jecTByIOT CriocoObl OpraHu3alii HaBUraljuu Ha caire?

16. Uro Takoe TeMaTHuecKas KapTa U [/l 4ero OHa IpuMeHseTcs?

17.  IlepeunciviTe OCHOBHbIE THIIbI IPOCTPAHCTBEHHBIX [JaHHBIX.

18. B ueM oT/IMuvie BEKTOPHBIX U PACTPOBBIX JaHHbIX?

19.  KakoBbl OCHOBHBbIe 3Tanbl BU3yaau3aluu reo/laHHbIX B web-cpesie?

20. Kakue cyiiectByroT MeTozbl cTUIM3aLuu cioes B QGIS?

21.  Jlns yero Mcnosb3yroTcsl GUIbTPBI U BCILIbIBAKOLMe OKHAa Ha web-kapTrax?

22. YTo Takoe reonopTasa ¥ KaKOBbI ero (yHKL[UU?

23.  HasoBute npumMepsl COBPeMeHHbIX I'e0IopTasIoB.

24.  Kak obecrieurBaeTcsi 6€30MacHOCTD IaHHBIX HA Te0TOpTasax?

25.  Kakue cymiectByrOT hopMaThl 0OMeHa MPOCTPAHCTBEHHBIMU JJAHHBIMU?

26. B uem npeumyiectsa unterpanuu QGIS c uHTepHeT-reonoprasamu?

27.  Kakue coBpeMeHHble web-TexHO/I0TMM MPUMEHSIIOTCS B Teo(pr3uKe?

28. KakoBbI epcrieKTUBbI pa3BUTHSI Web-TexXHOIOTHiA /1711 TIpe/iCTaB/IeHUsl Fe0/JaHHbIX ?
29. Kakue 3a/1aum peliliaeT MHTepaKTUBHasi web-kapTa?

30. Kak moAroToBUTHCS K 1My OIMKAL[UK TIPOCTPAHCTBEHHBIX /JaHHBIX B UHTEPHETe?

Bonpocs! 1o 1abopaTopHbiM pabotam (10)

Kak nogkmounte WMS/WMTS-cepsuc k npoekry QGIS?

Kakwue nnarunel QGIS ncnosnbs3yroTcst A/ JoCTyna K ClyTHUKOBBIM CHUMKaM?

Kak 3arpysuTh 1 BU3yaaIu3upoBaTh JaHHbIe C KOPIIOpaTUBHOro reomnoprana B QGIS?
Kakue 3/1eMeHTbI ZI0/KHBI ObITh BK/IFOUEHbI B MAaKeT KapThl AJisl TyO/IMKaLuun?

Kak co3zaTh MHTepakTHBHYI web-kapTy c nomomiso QGIS2Web?

Kakuie BO3MOXXHOCTHU TIpeI0CTaB/IsieT ryiaruH Lizmap j1s mybmmvkauyuy KapT?

Kak cpaBHUTh (PyHKI[MOHA/ Pa3/IMYHbIX T€0NOPTaoB M0 Mpe/CTaBIeHUI0 re0/jaHHbIX ?
Kakwue Tumbl pUIbTpOB MOXKHO peann3oBaTh Ha MHTEPAaKTUBHOM web-kapTe?

Kak obecrieunTh KOppeKTHOEe 0TOOpaXkeHHe CJI0eB ¥ aTPUOYTUBHBIX IaHHBIX TTPU
5KCIIOpTe KapThI?

10. Kaxkwue sTarsl BK/IouaeT pa3paboTka MpoToTuria reorioprana Ha 6ase QGIS u web-
IJIaTUHOB?

LN LN =

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCIUIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyLero KOHTPOJIs
6.1.1 cemectp 8 | Y cTHBII onpoc
Omnucanue npoueypsl.

Ornpoc MOXKeT TTPOBOAUTBCS:

dpoHTanbHO — B hopMe Oece/ibl C TPYNIIOHN, KOTJa BOITPOCHI 3a/Iat0TCSI BCEH IPYTINE, a OTBETHI
JIAt0TCS TI0 OUepe/id WU T10 >KeJlaHUIo.

NHpvBUyanbHO — KaXKAbIM CTYIeHT OTBeUaeT Ha OJJMH WM HECKOIbKO BOTIPOCOB, /aBasi
pa3BepHYThIM, CBSA3HBIN OTBET, YaCTO C IPUMepaMU U MOsICHEHUSIMHU.

KombuHrpoBaHHO — coueTatoTcst 00a 1Moxo/1a, a TakyKe UCTI0/b3YHOTCS JOTIO/THUTE/TbHbIE
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MeTOoZbl (HarprMep, MMCbMeHHbIe KapTOUKH, pelieH3pOBaHue OTBETOB TOBapHILiel)

KpuTepuu onieHUBaHMA.

T0JIHOTA Y TIPaBUJILHOCTb OTBETA;

TOHMMaHNe U 0CO3HAaHHOCTb MaTepuasa;
JIOTUYHOCTB U M10CJ/1e[J0BATe/IbHOCTD U3/I0’KEHUS;
KOPPEKTHOCTh TEPMUHOJIOTHH;

CIOCOOHOCTH OTBeUaTh Ha YTOUYHSIFOILIKE BOTIPOCHI

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
NupukaTop JoCcTHXXKeHus
Kpurepumn onjeHnBanus OLleHMBaHMS
KOMIIeTeHI| MU .
NMPOMe)KYyTOYHOH
aTTecTauyu
I1K-5.5 Bnapgeet HaBbIKaMU TIPUMEHEHHS | YCTHOe
MHTePHEeT-TeXHONMOTUM U Web-au3aiiHa | cobeceioBaHre TIO
st UHGOPMALIMOHHOTO — 00ecrieueHusi | TeOpeTUUeCKUM
reou3nueCcKUX UCC/ieOBaHUM BOIpPOCaM

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniuu

6.2.2.1 Cemectp 8, TunosBble oLjeHOYHBIE CPeJCTBA /A/isi NPOBe/JeHUus 3aueTa 1o
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsl

3aueT c/laeTcs B Mepuo/; 9K3aMeHallMOHHOM CeCcCUi, NpelyCMOTPeHHON yueOHbIM TJIaHOM U
KasleH/IapHbIM y4eOHbIM IparKoM.

CTyeHThI JOMyCKarTCA K cJjaue 3aueTa 10 AUCLIMITIMHE [PU BbINIOJIHEHUU BCeX
3arIaHUPOBAHHBIX (POPM TeKyII[ero KOHTPOJISl COTIaCHO paboueit mporpaMme AUCLMIIMHEL Ha
3aueT CTYZEHT [I0/DKeH SIBUTHCS C 3a4eTHOM KHIDKKOU. 3aueT MPOBOJWTCS B YCTHOU (popme.
KoHTponbHbIe BOMpOCH! /1711 NOATOTOBKY K 3a4eTy NpeCTaB/IeHbl B MEeTOANUeCKHUX YKa3aHUSIX K
CaMoCTOsITe/IbHOM paboTe

6.2.2.1.2 Kpurepuu orjeHuUBaHusA

3auTeHo He 3auTteno
BBICTABJISIETCS CTY/I€HTY, TBEP/O 3HAIOLIeMY BBICTABJISIeTCS CTY/I€HTY, KOTOPbIM He 3HaeT
MPOrpaMMHBIN MaTepuasl, TPaMOTHO U IO 3HAUUTE/IbHOM YaCTH MPOTrPpaMMHOT0
CYLL[eCTBY €ro u3jarariiemMy, KOTOpbIil He Marepuasa, JOmycKaeT CyleCTBeHHbIe
JIOTyCKaeT CyllleCTBeHHbIX HeTOUHOCTe! B OILLIMOKHU, He MOYKeT OTBeTUTb Ha
OTBeTe Ha BOTMPOCHI, MPaBUILHO TIPUMeHsIeT JIOTIO/THUTE/TbHbIe BOMPOCHI
TeopeTUUeCKHue MOJI0KeHUsI TIPU pellieHUur
TpaKTUUeCKUX 3a/lau;
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7 OcHOBHas y4yeOHasA MTepaTypa

1. BoxkeHtok A. B. IHTenIeKTyaibHbIe MHTEPHET-TEXHOJIOTHH : YUeOHUK /IS TI0 CTIeLdaTbHOCTH
"IIpuknagHas uHbopMaTHKa (110 06/1.)" 1 ap. crieranbHOCTSIM / A. B. BoxkeHtok, 3. M. KoTos,
A. A. Lensix, 2009. - 381.

2. Hemrijora T. . KomristoTepHasi rpadmka U web-au3aiiH [ D/1eKTpOHHBIN pecypc] : yueOHoe
nocobue / T. Y. Hemiiora, T. B. Ka3zankoBa, A. B. [1Iusakun; nog pea. JI. T'. T'arapunoii, 2024. -
399.

3. WHTEepPHEeT-TeXHOJIOTHH /il CTYZIeHTOB U TIperio/jaBaTesieil: yueOHOe rocobue: KHUTa
nepBasi/ AHonpueHko A. f., isanuuja C. B., 3aBagckas T. B. - [Joneuk: OOO «TexHonapk
HoHl'TY «YHUTEX», 2015. — 260 c.

4. Kuprusoea E.B. Web-TexHonoruu: ot Teopru K npakTHKe: yuel. mocobue /
E.B. Kupruzoea, A. B. Py61joB. — KpacHosipck: Cubupckuii dhemepanbHbIA
yHuBepcuret, 2018. — 160 c.

8 lonmostHUTE/TbHAs yue0Hasi UTepaTypa U CipaBoOYHast
1. l'ypuxkos C. P. IHTepHeT-TexHOOorMH : yueOHOoe riocobue / C. P. I'ypukos, 2022. - 174.
2. JleontheB b. K. Suiuknoneausi web-au3aiiHepa / bopuc JleoHtbes, 2004. - 639.

3. Bacunnera 1. H. Web-texHonoruu : yue6Hoe rocobue / M. H. Bacuibesa,
. 10. ®enopos. — CI16. : U3a-Bo CII6I'DY, 2014. — 67 c.

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 Ilepeyenr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMIEH3UOHHBIX H  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JdM3HMPOBAHHBIX MPOrpaMMHBIX CPeACTB, HH(OpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIureH31OHHOE TIporpaMMHoe obecrieueHre CHUCTEMHOe MpOorpaMMHoe obecrieyeHye
2. JIutieH3MOHHOE TIporpaMMHoe obecrieueHre [TakeT MPUK/IAZAHBIX O(QUCHBIX POrPaMM
3. JIuiieH3uOHHOe TTporpaMMHoOe obecrieueHre MHTepHeT-6pay3ep

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHe JUCIHIUIUHBI

1. YueGHast ayfuTOpus [/ IPOBEZEHUS JIEKLIMOHHBIX 3aHSTUM, TPYTINOBLIX U UHJUBUYaTbHBIX
KOHCY/IbTal[|i, TEKYIIIero KOHTPOJISI ¥ TIPOMEXKYTOUHOM aTTectarii. OCHaIlleHe: KOMITIEKT
yueOHoM MeOesv, pabouee MeCcTo MperiofiaBaress, Jocka. My/ibTUMeiMiiHOe 000pyoBaHue (B
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TOM YMCJIe TIePEHOCHOE): MYJ/IbTUMeIMAHBIN ITPOEKTOP, SKpPaH, aKyCTU4ecKasi CUCTeMa,
KOMIIBIOTEP C BbIXOZIOM B UHTEPHET.

2. YuebHasi ayAUTOPUS JI/1s1 IPOBeIeHHs Tab0PaTOPHBIX/TIPAaKTUUECKUX (CeMUHAPCKUX) 3aHSATHH,
TPYIIOBBIX ¥ UH/UBUYa/IbHBIX KOHCY/IbTALIUH, TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOMH
atrectauyy. OcHallleHHe: KOMIUIEKT yuebHOM Mebenn, pabouee MeCTo MperozaBaresis, A0CKa.
MynbTuMeaniiHOe 000py/[0BaHKe (B TOM UKCJ/Ie TIEPEHOCHOE): MY/IbTUMEIUHHbBIN TIPOEKTOP,
9KpaH, aKyCTHUecKasi CHCTeMa, KOMITBIOTED C BBIXOZIOM B MHTEPHET.

3. KomnibroTepHsbIi Kacc
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