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3aB. kadenpoi
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3aB. kadeapoit
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Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
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PaanoTrexHMYeCKUX CHCTEM

[Iporokom or 2026 . Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1

Ienpro OCBOCHHMS TUCIUIIIMHEI SBIISETCS BEIPAOOTKA 0a30BBIX 3HAHUIT B 00TACTH IMPOrPaMMHUPOBAHIS HHTETPATBHBIX
MHKPOCXEM M Pa3pabOTKU MPOrpaMMHOr0 00ECIIeYeHNsI Ha OCHOBE COBPEMEHHBIX METO/IOB M CTaH/IapTOB
IPOCKTHPOBAHMS, Pa3pabOTKU 1 JadbHEHIIETO Pa3BUTHSI IPOrPaMMHBIX HPOYKTOB, & TAKXKE ITOATOTOBKA O0YJaroIINXCst K
Hay4YHO-HCCIEA0BATENbCKOM U IPOEKTHO-KOHCTPYKTOPCKOM AEATEIHHOCTH 0 HampasieHuto noAarorosku 11.03.01
«PaanoTexHnka» MocpeacTBOM 00eCIedeHNs ITAoB (POPMUPOBAHMS KOMIIETeHIUH, npexycMorpeHHbIx @I'OC, B gacTu
HPEJICTaBICHHBIX HWKE 3HAHUH, yMEHUH U HaBBIKOB.

1.2

OO6yuenne cTyaeHToB 1o Kypcy «IIpoektupoBanue nudposbix ycrpoiicts Ha [TJIMCy» HampaBieHo Ha yriTyOJieHHOE
MONy4eHIe 3HAHUH 10 pa3liesiaM Kypca, TEOPETHIECKOE U IIPAKTHYECKOE OCBOCHHE METO/IOB M CPE/ICTB Pa3padOTKU
MIPOrpaMMHOro 00eCTIedeHHs Ha sA3bIKe onucanus ammaparypsl VHDL.

1.3

1.4

3a1a4M IUCHHILINHEL

L5

- IPEACTABJICHUE O IPOIrpaMMUPYEMBIX HHTCTPAJIBHBIX CXEMax,

1.6

- u3ydeHue ocHoB sA3bika VHDL;

1.7

- U3y4eHHne 0COOCHHOCTEH CHHTE3a TUIIOBBIX IU(POBBIX YCTPOHUCTB;

1.8

- opmupoBaHEe HABBIKOB IO OTIAAKe U onTuMu3anuy mpoekToB B CAITP Quartus II.

2. MECTO JMCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

uk (pazmoen) OIT: | b1.B.[IB.04

21

TpeGoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00Y4YaI0IIEerocs:

2.1.1

Cucrtemsl ABTOMATHU3HUPOBAHHOI'O ITIPOCKTUPOBAHHSA B MUKPOIJICKTPOHUKE

2.12

Texnonornueckas (MPOEKTHO-TEXHOJIOIMYECKas) IPAKTUKA

2.13

Texnonoruueckas (IPOEKTHO-TEXHOIOTHYECKast) IPaKTHKA

2.14

TexHonmornueckas (IIPOEKTHO-TEXHOIOTHIECKast) IIPaKTHKA

2.2

Jucuumiannel (MOIYJIH) U PAKTHKH, VI KOTOPBIX OCBOEHHE TAHHOH TUCHHUILIMHBI (MOIYJ51) HEOOX0IMMO KaK
npeanecTByIee:

2.2.1

BBCI[CHI/IG B COBPCMCHHBIC HAHOTCXHOJIOTUH

222

BrinonHeHre 1 3a1uTa BEITYCKHOW KBaTH(UKAIIMOHHONW paboThI

223

BrinonHenue u 3amura BLIHyCKHOﬁ KBaHH(l)HKaL[HOHHOﬁ pa6OTI:I

224

BrIinonHeHue U 3a1UTa BBITYCKHOM KBaTH()UKAIIMOHHON paboThI

225

KOMHHGKCHpOBaHI/Ie TMPUEMOINIEPEAAIOIUX CUCTEM

2.2.6

Hanotexnonorum B PAIUTEXHNYICCKUX CUCTEMAX

227

OCHOBEBI PaZMOIEKTPOHHOIH OOPHOBI

228

Hpeﬂ,I[I/IHJ'IOMHaﬂ IIpaKTUKa

229

HpeJIZ[I/IHJ'IOMHaﬂ IIpaKTHUKa

2.2.10

[IpennunuiomHast npakTuka

2.2.11

PangmodoTonHbIe pHEMONepeIaloINe CHCTEMbI

2.2.12

PacueTHO-KOHCTpYKTOpCKast pabora

2.2.13

CpenctBa POB nns 3ammrer JIA

2.2.14

®opmupoBaHue 1 00pabOTKa ONTHYSCKAX CHTHAIOB

22.15

DJeKTponuTaHne MOOUIBHOH POA

2.2.16

DHeprocoOeperarime TeXHOIOruu B 6ecripoBogHoi POA

3. KOMIIETEHIIUA OBYYAIOIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIUITJINHBI

(MOJYJIST)

IIK-4: Cnoco6eH pa3padaTbIiBaTh KOMIOHOBOYHbBIE M pafoyne YepTe:KH, IPOEKTHPOBATH (Pa3padaThIBaTh) KOMILIEKCHI

60pT030F0 OﬁopyHOBaHPlﬂ H €ro MoaACUCTEMBI VIt aBHAIIHOHHBIX KOMIVIEKCOB Pa3/IMYHOI0 Ha3HAYCHHU A

ITK-4.1. Pa3pabaTbiBaeT cTPYKTYpPHBI€e, QYHKIHNOHAJIbHBIE H IPHUHINIHAIbHbBIE YJIeKTPHYECKHE CXeMbI 60PTOBOTO
000pyA0BaHNS U €ro MOACHCTeMbI 1Sl AaBHAIMOHHBIX KOMILIEKCOB PA3JIHYHOTO HA3HAYEHUS




3HaThL

(ynkronansHoe pasnuune mexay Mukpocxemamu I1IJIMC, Beinonnenasivu o texHonorusim CPLD u FPGA, nns o6ocHOBaHUST HX
NPUMEHEHHUS B IIPUHIUITHANBHBIX 3JIEKTPHUECKUX CXeMaX O00pTOBOro 0OOpYyHOBaHUSL.

YMmernb

pa3pabaTbeIBaTh MPOEKTHI HU(POBEIX YCTPOMCTB YHpaBICHUS HA SI3BIKE OMUCAHHS amlNapaTypbl, UCTIOIb3Ys CTPYKTYPHBIH U
MOBEJICHYECKUIT CIOCOOB! OMHCaHMS.

Baanernb

HaBBIKAMH pealn3aliii KOMOMHAIMOHHBIX U MOCIIEIOBATEIFHOCTHBIX IU(POBBIX YCTPOHCTB HAa MPOrPaMMHUPYEMOH JOTHKE
CpeacTBaMU s3bIKa onucaHus anmnapaTypsl VHDL a1 uX NpuUMeHEHHS B 3JIEKTPHUUECKHX cXeMax OOpTOBOro 00OpyIOBaHHS
aBHALOHHBIX KOMIIEKCOB Pa3JIMYHOTO Ha3HAYEHHS.

IIK-4.2. PazpataTsIBaeT aJIrOPpUTMHYECKOE 00ecnedeHHe PesKMMOB PadoThl cUCTeEM DOPTOBOTO 000PYAOBAHMSA 1JIsI

ABUHAIIMOHHBIX KOMIIJIEKCOB PA3/IMYHOT0 HA3HAYCHUHA

3HaThb

METOAMKY MPOEKTHPOBAHUS M MopenupoBaHus ¢ ucnomb3oBanueMm CAIIP Quartus I moxymeif mupoBEIX yCTPOICTB yHmpaBiIeHHS
(YHKIMOHATBHBIMH y31aMH OOPTOBOTO 0OOPYJOBAHUSI aBUALIMOHHBIX KOMIUIEKCOB Pa3IMYHOrO Ha3HAUCHUS.

YMmerh

pabotath ¢ omragouHoi maroil [IJIVIC 1 BBITOMHEHNS OTJIQAKH aJTOPUTMHUYECKOTO OOeCTIeUeHHs.

Baagernp

cuHTaKcucoM si3bika VHDL st pa3paboTKu anropuTMHUYECKOro OOecIiedYeH s Pe)KUMOB pabOThI CUCTEM OOPTOBOrO OOOPYHIOBAHWUSL.

B pe3yabTare ocBoOeHUsI AMCUMIIMHBI (MOAY 1) 00y4aroIuiics 10J5KeH

3.1 | 3nars:

3.1.1 | - dbyHKHOHATBHOE pa3nuune Mexay MukpocxeMamu [TJIMC, BemmonaeHHbIME 110 TexHONOrHsIM CPLD u FPGA, mis

000CHOBAHHS UX MIPUMCHCHHUA B IIPUHOUITAATIBHBIX JJICKTPUYCCKUX CXEeMaxX 60pTOBOF0 o6opyz[013aH1/1;1;

3.1.2 | - MeTOOUKy IPOEKTUPOBAHUS B MOZIeNTUpoBaHus ¢ ucronb3oBaHrneM CAIIP Quartus II Momyneit muppoBEIX yCTPOHCTB

yIpaBiIeHus (YHKIMOHAIEHBIMH y3JIaMHi OOPTOBOr0 000pYMOBAaHHS aBHAIIMOHHBIX KOMIUIEKCOB Pa3IMYHOr0 Ha3HAYCHUS.

3.2 | YmeTh:

3.2.1 | - pa3pabaTbeIBaTh IPOESKTHI IM(POBHIX YCTPOICTB YIIPABICHHS HA S3BIKE OIMHUCAHHS allllapaTyphl, HCIONB3Ys CTPYKTYPHBIH

¥ TIOBEJICHYECKUI CITOCOOBI OMUCAHUS;

3.2.2 | - pabotats ¢ omtagounoi miatoi [IJIMC niist BEITOTHEHUS OTIaJKH AITOPHTMHIECKOTO 00ECTICUCHUS.

3.3 | Bnagersn:

3.3.1 | - HaBBIKAMU peann3alii KOMOMHAIIMOHHBIX M IOCIIE0BATEIHOCTHBIX IU(PPOBBIX YCTPOHCTB Ha IPOrpaMMHPYEMOi

JIOTUKE CPCACTBAMU sA3bIKA ONMMCAHUS allllapaTypbl VHDL AT X IPUMCHCHHS B DJICKTPHUYCCKUX CXEMaX 60pTOBOFO
060py)103aH1/I$1 ABUAIUOHHBIX KOMINJIEKCOB PAa3IMYHOIO Ha3HAYCHUA,

3.3.2 | - cunTakcucoMm s3pika VHDL urd pa3paboTk anropHTMIHYEcKOro 00ecedeHns PeKIMOB pabOTHI CHCTEM OOPTOBOTO

o0opynoBaHusl.

4. CTPYKTYPA 1 COJEPKAHUE JUCIUTLINHBI (MOLY.IsI)

Kon HaumenoBanmue pasneiios u tem /Bua 3anatusi/ | Cemecrp | Yacos | Komneren- | Jlureparypa ®opma
3aHATHS / Kypc U007 KOHTPOJIS
Paznen 1. Coaep:xkanue IMCHUIVIMHBI 10 TeMaM

1.1 CxeMOTeXHUYECKas peann3arius 7 0
nporpaMMupyemoi oruku /Tema/

1.2 CxeMoOTexHHUECKas peaTn3aIis 7 2 I1K-4.1-3 JI1.1J11.2
MPOrpaMMHUPYEMOii JIOTUKHU. THUITBI MUKPOCXEM I1K-4.2-3 JI1.3
MIPOrpaMMHUPYEMOH JIOTHKH. SI3bIKH OIMUCAHUS
annapartypsl. Crannapt IEEE 1164. Tunsl janHbIX
B VHDL. CymHocTs u apxutekrypa. /Jlex/

1.3 3ape3epBUpOBaHHBIC KIFOYEBBIC CJIOBA SI3bIKA 7 3 I1K-4.1-3 JIT.1J11.2
VHDL. /Cp/ [1K-4.2-3 JI1.3

31

1.4 Crpyktypa npoekta B VHDL. Cunres 7 0
KOMOMHALIMOHHBIX HU(PPOBBIX YCTPOMCTB Ha S3bIKE
VHDL. /Tema/

1.5 Curnanel B VHDL. TlapaiensHble onepaTtops 7 2 I1K-4.1-3 JI1.1JI1.2
s3pika VHDL: oneparop napannensaoro [1K-4.2-3 JI1.3

MPUCBaMWBaHMs, arperar, mpouecc. Oneparop
CASE. CTpyKTypHBIif ¥ TOBEJICHYECKHIA CTHIIH.
Jlexmaparist ¥ MoAKIIIOUeHNEe KOMIIOHeHTa. KapTsl
noptoB. KirroueBoe (ToMMeHOBaHHOE) U
MO3UIIMOHHOE TIPHCBOCHHE MOPTOB. /JIek/




1.6 3naxomctBO ¢ CAIIP Quartus II. Cunres [K-4.1-y JI.1J11.2 JemoHcTpanus
MYJIBTHILIEKCOPA U CEMUCETMEHTHOIO [1K-4.1-B JI1.3J13.2 Ha OTJIaJIOYHON
nHIuKaropa. /J1ad/ IK-4.2-y iaTe

I1K-4.2-B

1.7 CurHaisl 1 KOMIoHeHTHI. CocTaBleHHE [K-4.1-y JI.1J11.2 Pewenue 3anau
MIPOrpaMMBbl ¢ MPUMEHEHHEM CTPYKTYPHOTO CTHIIS TIK-4.1-B JI1.3J13.1
nporpamMmupoBanust. /TIp/ [1K-4.2-Y

IIK-4.2-B

1.8 KiroueBoe (monMeHOBaHHOE) M MO3UIIMOHHOE [K-4.1-3 JIT.1JI11.2
MIPUCBOEHUE MTPU NOAKIIOYEHUH KOMIIOHEHTA K [1K-4.2-3 JIL.3
MIPOCKTY BepXHero ypoBHs. /Cp/ 21

1.9 CuHTE3 1OCIIeT0BaTeIFHOCTHBIX IIU(POBBIX
yerporicTs Ha si3ike VHDL. Yacts 1. /Tema/

1.10 D-tpurreps! u napanienbHbIe perucTphl. [K-4.1-3 JIT.1JI11.2
Onepatop IF. Onucanue GppoHTa TAKTOBOTO [1K-4.2-3 JI1.3
curHaia Ha si3plke VHDL. CuHXpoHHBIE 1
ACHHXPOHHBIC ecTBHS. /JIeK/

1.11 Pa3znuane cHHXpOHHOTO U aCHHXPOHHOTO cOpoca U I1K-4.1-3 JI1.1 JI1.2
ycranoBku D-tpurrepa. /Cp/ [1K-4.2-3 JIL.3

91

1.12 CuHTE3 1OCIIeT0BaTEIBHOCTHBIX IIU(POBBIX
ycTpoiicts Ha si3pike VHDL. Yacts 2. /Tema/

1.13 Hactpoeunas koHcTaHTa generic. [K-4.1-3 JIT.1JI11.2
[TapameTpuueckuii cuetuuk. [Tapamerpuueckuit I1K-4.2-3 JI1.3
JenuTenb yacToThl. [IInpoTHO-UMITyIbCHBIN
Moxymstop. /Jlex/

1.14 CuHTE3 MoCIIeI0BaTeIbHOCTHRIX IU(PPOBBIX [K-4.1-y JI1.1 JI11.2 JemoHcTpanus
ycTpoiicTs /J1a6/ I1IK-4.1-B JI1.3J13.2 Ha OTJIaJI0YHOM

[1K-4.2-Y iare
I1K-4.2-B

1.15 CHUHXPOHHBIE 1 aCHHXPOHHBIE OIEepaIii B [K-4.1-y JI1.1J11.2 Pemenwne 3amau
MI0CJIEe0BATEILHOCTHBIX HU(PPOBBIX TIK-4.1-B JI1.3J13.1
yctporictBax. /TIp/ I1K-4.2-Y

I1K-4.2-B
1.16 CuHTe3 CyMMUPYIOIINX, BBIYUTAIOIIUX U [1K-4.1-3 JIT.1JI1.2
PEBEPCUBHBIX CUEeTIUKOB. /Cp/ [1K-4.2-3 J1.3
21
1.17 CuHTE3 yCTPOMCTB HA OCHOBE CYETYHKOB U
CIBUTOBBIX perucTpoB. Yacts 1. /Tema/
1.18 CropoxeBoit Taiimep. CiBUTOBBIH peructp. /JIex/ I1K-4.1-3 JI1.1JI1.2
[1K-4.2-3 JIL.3
1.19 CuHTE3 CABUTOBOTO PErUCTpa ¢ BXOAaMHU I1K-4.1-3 JI1.1 J11.2
ympasnenus. /Cp/ I1K-4.2-3 JI1.3
€|
1.20 CuHTe3 yCTPOMCTB HA OCHOBE CHETYHKOB U
CABHUTOBBIX peructpoB. Yacts 2. /Tema/
1.21 I'enepatopsl M-nocnenoBatenbHocTeil. /JIex/ [1K-4.1-3 JIT.1J11.2
I1K-4.2-3 JI1.3
1.22 Cuntes reseparopa M-1ocneoBaTebHOCTH € [1K-4.1-Y JI1.1J11.2 Pemenue 3anau
BXozamu ynpasienus. /I1p/ IIK-4.1-B JI1.3J13.1
[K-4.2-y
I1K-4.2-B
1.23 CuHTe3 CTPYKTYpHOM CXeMbI reHepaTopa M [1K-4.1-3 JIT.1JI1.2
TIOCIIEI0BATENILHOCTH 110 33JaHHOMY [1K-4.2-3 JI1.3
XapaxkTepucTHIecKoMy nonuHoMy. /Cp/ €)!
1.24 IlocnenoBaTenbHbIe U MapalieIbHbIE OMEPAaTOPbI
VHDL /Tema/
1.25 Oneparopsl nukiaoB FOR, WHILE u [1K-4.1-3 JIT.1JI1.2
GENERATE. /JIex/ I1K-4.2-3 J1.3
1.26 [TapannenbHoe U KackagHOE MOAKIIOUEHUE I[1IK-4.1-Y JI1.1JI1.2 Pemenne 3anau
HECKOJIBKUX OJHOTHITHBIX KOMIIOHEHTOB K ITPOEKTY I1K-4.1-B JI1.3J13.1
BepxHero ypoBHs. /TIp/ [1K-4.2-Y

TIK-4.2-B




1.27 I'mobanbHbIe KOHCTaHTHI U 3anucH /Tema/ 7 0
1.28 ITaker u ero cuHTakcuc. Jlekiiapaiuu B akere. 7 2 [1K-4.1-3 JIT.1JI1.2
[Ipumep nexnapanun ¢pyHknun. 3anucu. /JIex/ I1K-4.2-3 J1.3
1.29 CuHTaKCcHUC JeKJIapallui KOMIIOHEHTa C TUIIOM 7 3 I1K-4.1-3 JI1.1 J11.2
«3amucey. /Cp/ [1K-4.2-3 JIL.3
91
Paznen 2. [Ipome:xyTouHasi aTTecTamus
2.1 ITonroroBka K SK3aMeHy, HHAsI KOHTaKTHAsI 7 0
pabora /Tema/
2.2 IoaroroBka k 3a4ety /3a4ét/ 7 8,75 [1K-4.1-3 JIT.1J11.2
[K-4.1-y J1.3
IK-4.1-B 21
[1K-4.2-3
[1K-4.2-Y
I1K-4.2-B
2.3 IIpuewm 3auera /UKP/ 7 0,25 I1K-4.1-3 Pemenune
[K-4.1-y 3a/1a4u
I1K-4.1-B
I1K-4.2-3
[K-4.2-y
I1IK-4.2-B

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

OreHOYHBIE MaTepHaITBl IIPUBEACHBI B IPHIIOKEHHIH K pabodeil mporpaMMe JUCIUIUIAHEI (CM. TOKyMeHT "OIeHOYHBIC MaTepHaIIbI
no mucrmmnHe "TIpoektuposanue LY wa IIVC").

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
rof Ha3BaHUE
3BC
JI1.1 |Ilonsakos A. K. SAzsiku VHDL u VERILOG B nnpoeKTHpOBaHUH IH(PPOBOH Mocksa: 5-98003-016-
anmaparypbl COJIOH- 6,

Ipecc, 2016, http://www.ip

314 c. rbookshop.ru/
90249 .html

JI1.2 | bubuno I1. H. CuHHTEe3 TOTHYEeCKUX CXEM C HCIOoNb30BaHueM si3pika VHDL Mockaa: 5-93455-152-

COJIOH-1, 3,

2016, 384 c. http://www.ip
rbookshop.ru/
90421.html

JI1.3 | bubwuno I1. H. OcHoBsl s1i3p1ka VHDL Mockaa: 5-93455-056-

COJIOH-1, X,

2016, 200 c. http://www.ip
rbookshop.ru/
90427.html

6.1.3. MeTtonnyeckue pa3padoTku
No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
roj Ha3BaHUE
3BC
JI3.1 | Xomomos U.C. ITpoexTrpoBaHHE CPECTB PAANOIIEKTPOHHOH OOPHOBI HA Pasanb: PULL ,
MIPOrpaMMHUPYEMBIX JTOTHYECKUX HHTEIPAIbHBIX CXeMaXx : PIPTY, 2018, |https://elib.rsr

MCTO]II/IL[CCKI/IC YKa3aHusA

eu.ru/ebs/dow
nload/1666




ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/

rojx Ha3BaHUE
9bC

JI3.2

Xomnonos U.C. OCHOBBI IPOESKTUPOBAHUS IU(PPOBBIX YCTPOHCTB C Ps3ans, 2014, , 1

WCIIONIb30BaHHUEM s13bIKa onucanus anmapatypsl VHDL : meton. 24c.
yka3 k 1a0. paboram

6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHOI ceTn "UHTepHer"

01

JMCTaHIIMOHHBIE KyPCHI JOCTYIHEI o ciaeyroummM agpecam: VHDL — oGyuaronuii moptan [DnexrponHslii pecypc]. URL:
http://vhdl.bas-net.by/ (aara obpamenus 28.02.2021).

6.3 IlepeyeHb MpOrpaMMHOTo odecriedeHus 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 l'[epeqem, JIMLEH3HOHHOI0 U CBOOOIHO pacnpocrpansieMoro nporpaMmmMHoOro 06ecneqeﬂml, B TOM 4YHCJIC
OTE€YECCTBCHHOI'0 MIPOU3BOACTBA

HaumenoBanue Onucanue

Quartus I18.1 Web Edition CoOoguoe I1O

OnepanuonHas cuctema Windows Kommepueckast nuueH3us

Kaspersky Endpoint Security Kommepueckas nuueH3us

Adobe Acrobat Reader CsoOoanoe I10

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIMIIJIMHBI (MO YJIS)

423 A JlaGopaTopHblii KopIyc. yueOHas j1abopaTopusi Uil MPOBEAEHUS 3aHATHH JEKUMOHHOTO M CEeMHHApPCKOro THIIA,
TPYIIIOBBIX M WHIWBUIYAIbHBIX KOHCYIbTalMi, JUI TIPOBENCHUS CaMOCTOSATEJIBHOW  pabOThl  00ydarommxcs
CrienmanusupoBanHas Meoensb (18 mocanounsix mect), T1K: Intel Pentium Dual/3,24Gb — 1 .

1 myasTuMenuitabIi mpoextop 1800 Ansi, 3kpaH, MarHUTHO-MapKepHasi JOCKa.

KommbroTepHasi TeXHHKa ¢ BO3MOXHOCTBIO IMOJAKIIOUCHUS K ceTH «lHTepHeT» M 00ecIeueHneM J0CTyla B 3JIEKTPOHHYIO
MH(OPMAITOHHO-00pa30BaTEIBHYIO CPey.

417 JlabopaTopHBIi KOpITyC. y4eOHas naboparopus IUisl MPOBEISHHS JTaOOpPAaTOPHBIX PabOT, CaMOCTOSTENEHONW pPabOThI
oOydarommxcst Y4eOHO-1a00paTOpHBIA KOMIUIEKC «PaanonoKalmoHHbIE CTAaHIUU OOHAPY)KEHHS MOABIKHBIX OOBEKTOB
Ha 0a3ze ADAP-16», PJIC-02-16.

KoMmmutext yaeOHO-1a00paTopHOr0 000pyIOBaHHMS I H3YUSHNS OCHOB paxuonokanuy DJ15-150.024.01.
Y4eOHO-1abOpaToOpHBIE  MAaKeTBL: TE€HEepaTopbl, OCHUIUIOrpadbl, pPagHOBBICOTOMEP, OTIANOYHBIE KOMIUIEKTHI, 1
MyIbTUMeIUIHBINA poekTop 1800 Ansi, 9kKpaH, MAarHUTHO-MapKepHas 10CKa, CIIeHaTn3upoBaHHast MeOeb.

I1K: Intel Pentium G5420/8Gb — 6 it

Intel Pentium Dual/2Gb — 3 mT

KoMmnbproTepHasi TeXHHKA ¢ BO3MOXHOCTBIO MOAKIIOUCHUS K ceTH «VHTepHeT» M 00ecmedeHHeM JOCTya B JIEKTPOHHYIO
WH(OPMAIIIOHHO-00pa30BaTEIBHYIO CPEy.

8. METOANYECKHE MATEPUAJIBI 1O JUCIUIIVIMHE (MO YJIIO)

Meronndeckue yka3aHus 1o ocBoeHuIo aucuuiuiabl "[Ipoektuposanue 1Y wa IIVIMC" nmpeacTaBieHs! B MPUIOKEHUH K pabodeit
IporpaMme JUCIUILUINHEL.

Onepatop 340 000 "KomnaHus "TeH3op"
JIOKYMEHT MOAMWUCAH 3JTEKTPOHHOI NOANMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii 22.09.23 16:22 (MSK) MNpocTas nognucb
3ABEAYHOLLNM MBaHoBWY, 3aBeaytolmin kacdeapoit PTC
KA®EPbI
noannucAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii 22.09.23 16:45 (MSK) MNpocTas noanucb
3ABEAYIOLLNM MBaHoBWY, 3aBeaytolmin kacdeapoit PTC
BbIMYCKAIOLLIEU
KA®E/PbI
noANNCAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 26.09.23 09:24 (MSK) Mpocras noanucs
MPOPEKTOPOM 110 YP BsiuecnaBoBuy, MpopekTop Mo y4yebHol paboTe




