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1. OnHC AHCUHnJ0HH " TexHoJIoriï npoeKTYBaHHA KOMn' OTepHHX CHCTeM" 

CTPYKTYPA POBOYOÏ IIPOrPAMM HABYAJIBHOÏ HCIHIJIIHH 
"TEXHOJIOTIÏ IIPOEKTyBAHHA KOMII'IOTEPHHX CHCTEM" 

AucuHnJ0Ha «TexHOJIOriï 
npoeKTYBAHHA 

KiIbK0CTH KPeAMT0B -
JeNHa-5, 

-5 

KOMn'1OTepHHX CHCTeM»> 

|3aoyna -5 

2 

KiJbK0CTb 3aniKOBHX MONyI0B 

3aratbHa KiIbK0cTH rOHH � 

JenHa - 150 rou., 
|3aoyHa - 150 rom. 

Taiy3b 3HaHb, 
eneniaJbH0CTb, 
cTyninL BHUÊoi 

oCB0TH 

KinbkiCTb 3M0CTOBHX MONyJT0B - CryriHb BHIIoi 

|THXHeBHX rOIHH: 10 roj., 3 

HHX ayAWToPHHX �5 roA. 

rary3b 3HaHb- 12 

|,�IHhopMauiHui 
TeXHOJIorii" 

lcneujanbH0CTB � 123 
,�KOMn'TepHa 
|iH>KeHepis" 

oCBiTH -GakanaBp 

XapakTepneTHKa 
HaB4aJTbHOÏ AHCUHNJI0HH 

CraTyc IHCUHILIiHH 
o6OB'A3KOBa 
MOBa BHKJanaHHA 
|YKpaïHcbKa 

Pik nixroTOBKH: 
lenna - 4, 
|3aouHa -4 
|CeMecTp: 

MenHa -7 
|3aoyHa -7 

JleKuii: 
JenHa - 46 rou., 
3aoyna-8 roj. 

JlaQopatoPH0 3aHATTA: 
Jenna - 30 rou. 
3ao4Ha�4 ron. 

CaMocTiÄHa poQora: 
leHHa - 64 ron. 
|TpeHiHr-5 rox. 
3aoyHa- 138 roA. 

|IHAMBiAyanbHa poQora: 
IleHHa - 5 ron. 
|BHA nincyMKOBOro KOHTpoiko 

Jenna: 7 cemecTp 
3aouHa: 8 ceMecTp 

eK3aMeH 

eK3aMeH 



2. MeTa í 3aB1aHHA AHCHHIJ0HH 

"TexHoJIoriï npoeKTyBaHHA KOMn'OTepHHx CHCTeM 

2.1. MeTa BHBYeHHA AHCUHInJI0HH 
MeTOKO NHCUHINI0HH ¬ BHBYCHHA HaykOBO-IipakTHYHOrO 0HCTpYMeHTapiro 

aBTOMaTH3OBaHOro npoekTy BaHHS KOMII'OTepHHX CHCreM Ta ~oro 3acTocyBaHHS npH 
ipoeKTy BaHH0 aKTyaIbHHX 064HCIIOBAJIbHHX 3aco6iB. 

2.2. 3aBJaHHA BHBYeHHA AHCUHMJI0HH 
BHBYeHHA IHCLHIIiHH 3aBnaHHAM ¬ BHBYeHHA HaykOB0-ipaKTHYHOro 

0HCTPYMeHTapiko ipoeKTY BaHHA KOMIT'IOTepHHX CHCTeM Ta ix CKIIanOBHX cyyacHHMH 

3aco0aMH aBTOMaTH30BaHOro npoeKTYBaHHA. 
B pesynbTaT0 BHBYCHHA IHCIHniHH CTyneHTH MaOTb BM0TH npoeKTyBaTH OCHOBHI 

eneMeHTH noóynOBM pisHux MoneneH KOMn'oTepHHX CHCTeM CYyuacHMMH 3acoQaMH 
aBTOMaTH30BaHOro ipoeKTYBaHHA. 

2.3 HaÄMeHyBaHHA Ta onHC KOMNeTeHTHOCTe, hopmyBaHHA KOTPHX 
3aQe3neyye BHB4eHHS AHcIHnT0HH: 

K15.31aTHICTH BHKopHCTOBY BaTH 3aco6H i cHCTeMH aBTOMaTH3auiï npoeKTYBAHHA 
NO pospo6neHHA KOMIOHeHT0B KOMTI'1OTePHHX CHCTeM Ta Mepex, IwrepHeT 10MaTK0B, 
KibepoizHYHHX CHCTeM TOIIo. 

K18. ToTOBH0CTH QpaTH yuacTb y poõorax 3 BipOBalKeHHA KOMII' OTepHHX 
CHCTeM ra Mepex, BBeFeHHa ix 10 eKcITyaTauiï Ha o6° ¬KTax pi3Horo npH3HaYeHHA. 

MONeIOBaHHA. 

K22. 31aTH0CT5 ineHTHQ0KYBatH, KIaCHcikyBatH Ta oNHcyBaTH poooTy 

nporpamHO-TeXH04HHX 3acoõiB, KOMITiOTepHHX Ta kiQepisu4HHX CHCTeM, Mepex Ta 
iXH0X KOMIIOHeHT0B IILIAXOM BHKOPHCTaHHA aHaniTHYHHX MeTOniB i MeTOniB 

K24. 3naTHICTb npoeKTYBaTH CHCTEMH Ta ixH0 KOMIIOHeHTH 3 ypaxyBaHHAM Ycix 
acneKTiB 0X KHTTEBOro MKTy Ta nocTaBJIeHO0 3anaui, BKJIKO4aKO4H CTBOpeHHA, 

HanaITyBaHHA, eKCnnyarauiko, TexH0YHe oÑcnyroBy BaHHA Ta yTHAi3auio 

2.4 lepenyMOBH AIA BHB4eHH AHCIHnJI0HH 
3a3HayeHa AHCIHII0Ha BKIIOYEHa 10 LWKIY IHC;HnI0H NpoeciHHod nisroTOBKH 

3a nepeiKOM iporpaMH. Y crpyktypHO-JOri4HiÄ CxeM0 HaBvaHHA 3a3HaMeHa 

AHCIAIJI0Ha po3minmeHa Ha IV-My Kypci. BuB4eHHA Kypcy nepenQaue HaABH0CTL 
cHCTeMaTHYHHX Ta rpyTOBHHX 3HaHb i3 cyM0KHHX KypciB ("KoMn'oTepHi cHCTeMH", 
"IlapaneJIBH0 Ta po310JiTEHi KOMII'IOTepHi CHCTeMH"), a Takox siNecnpaMOBaHoi poQoTH 
Ha neKuiHHHX Ta NaÑoparopHHX 3aHATTAX, camocriÄHoi poÑoTH CTyFeHT0B. 



2.5. PesyJIbTaTH HaB4aHHA. 

B pezynbrari BHBYeHHA Kypcy �TexHONOriï npoexTy BaHHA KOMT'OTePHHX 
CHCTeM" cTyJeHTH nOBHHH0: 

IIPH2. MatH HaBHYKH IpoBeAEHHA eKcnepHMeHT0B, 364paHHA 1aHHX Ta 
MONeIKOBAHHA B KOMII'IOTePHHX CHCTeMax. 

IIPH3. 3HaTH HOB0TH0 TeXHOJIOriï B raty3i KOMn'OTepHoi 0HKeHepii. 
IIPH18. BuKopHcTOBY BATH iHþopMauiÄH0 TeXHOJNOrii IJIA epeKTHBHOrO 

criIKY BaHHA Ha npodeciaHOMy Ta couianbHOMy piBHAX. 
IIPH21.3naTHiCTb AK0CHO BHKOHYBATH pobory Ta n0cAraTH nOCTaBIEHOÏ MeTH 3 

AOTPHMaHHAM BHMOr Ipoeci�HOi eTHKH. 

«TexHoIoriï npoeKTYBaHHA KOMII'OTepHHX CHCTeM» 

3Micmoeum MOÒyo 1. Memodonozin npoekmyGaHHA KC. 

Tema 1. BeTyn. VHDL � MOBa orIHCy anapaTHHX 3acoQiB KOMIT' IOTepa. 

3.3MicT IHCUHIJI0HH 

1. IIpouec npoeKTyBaHHA IHØpoBHX CxeM. 2. MeToMH npoeKTy BaHHA. 3. 

CyqacHi CAIIP. 4.VHDL MOBA OIIHCY ipoeKTY. 
Jlireparypa: 1, 2, 3. 

1. 
Tema 2. Active-HDL AK CyyacHa cHCTEMa aBTOMaTH3OBaHOro npoeKTy BaHHA BIC. 

3araTbHi BiFOMOcTi Ipo CAIP. 2. BHMorH NO cyyacHHX CAIIP BIC. 3. 
BuFH 3abe3neyeHHA CAIIP. 4. CnocoQH onHCy npoeKTy 3acoQamH Active-HDL. 

Jlirepatypa: 2, 3. 

Tema 3. CepenOBHMe npoeKTYBaHHA Active-HDL. 
1. IupeKropi+ Active-HDL. 2. CrpyKTypa þa~nis. 3. CrpyKTypa npoekry 

cepenoBHUi Active-HDL. 4. Cnoco6H onHCy npoeKTy 3aco6aMH Active-HDL. 
Jlireparypa: 1, 5. 

Tema 4. VHDL AK MOBa IiporpaMyBaHHA. 
1. JlekcemH. THnH AaHHX Ta o6'eKTH.. 2. Bupasu 0 OnepaTop.. 3. 

linnporpamu Ta nakeTH. 
Jliteparypa: 3. 

Tema 5. EranH npoeKTyBaHHA 3acooiB O64HCJIIOBANbHOi TexH0KH. 



1. Eranu npoeKTyBaHHA. TeXH0YHe 3aByaHHA. 2. OyHK;iOHaTbHO-IOriYHe 

npoeKTyBaHHA. 3. CxeMoTeXHisHe npoeKTy BaHHA. 4. TononoriYHe npoeKTyBaHHA. 5. 
Qi3HKO-ToIoJIoriYHe npoeKty BaHHA. 6. LllnaxH ynoCKOHAJIEHHA NpOLecy npoeKTy BaHHA 
BIC. 

Jliteparypa: 5-7. 

Tema 6. IIpuHuHnH npoeKTY BaHHA Ta crpyKTypa CAIIP BIC. Mapu1pyt 
npoeKTy BaHHA. 

1. IlpuHLMIH npoeKTYBAHHA. 2. MapuipyT ipoeKTy BaHHA BÊC. 3. 

ABTOMaTH3auis npoeKTYBaHHA HaniB3aMOBJNEHHX BIC. 4. ABTOMaTH3auja npoeKTYBaHHA 
3aMOBJIEHHX BIC. 

Jlireparypa: 1. 

Tema 7. PiBHi oHCy anapaTHHX 3acoQiB y cepenoBHIi Active-HDL. 
PiBHi onHcy npoeKTy.. 2. CrpyKTyPHH� OnHC npoeKTy. 3. DyHKI0OHaNBHHH 

onHC. 4. IIpuKnan onHcy MOBOKO VHDL 
1 

JliTepatypa: 14. 

Tema 8. MonerOBaHHA Ta BepHoikaL;js BIC. 
THIIH. 2. oyHKL0OHATBHe MONeTOBAHHA Ta 

yHKuiOHaNBHa Bepu¢ikauis. 3. JloriuHe MONeTOBaHHA Ta NoriYHa Bepuikauia. 4. 
CxeMOTexH0YHa Bepuikauia. 5. bararopiBHeBe MOneTOBAHHA. 6. KoHTpOIb 
KOHCTPYKTOPCBKO-TeXHOJIOriTHHX HOpM. 

1. Bepnikauis Ta 

Jliteparypa: 11. 

Tema 9. CHMynALia npoeKTy Ta BinnaronKeHHA VHDL-KoAy. 
1. CHMynauia npoeKTy. 2. Ileperusnan 4acoBHx niarpam Ta cTHMYIOKOH0 

CHrHaIH. 3. BunpoÑyBanbHH� cTeHI Active-HDL. 4. BiFraronKeHHA VHDL-KOy 
Jlireparypa: 1. 

3MieTOBHú MOAYNL 2. 3aco6u npoekryBaHHA KC. 

Tema 10. MonenKOBaHHA BIC 3aco6aMH Active-HDL. 
1. MoneniOBAHHA po6oTH npoeKTy. 2. BeTaHoBIeHHA CTHMyngTop0B. 3. 
IlinkJIOyeHHA Test Bench. 4. 3arryCK CTHMYJIATOpa. 
Jlirepatypa: 1-3. 

Tema 11. KoHTpONenpuFaTHiCTB BIC. 
1. KoHrponenpunatHicTs BIC. 2. MeroNH 3abesneyeHHA TecTOnpaaTHOCTi. 3. 

CaMoTecTOBaH0 BIC. 4. BIC 3 BÐyIOBaHHM TeCTY BaHHAM. 
Jlirepatypa: 1, 2. 



Tema 12. Ilo6ynoBa uuopoBoro aBTOMaTa, I1JIIC Ta IJIM 3acobaMH ActiveHDL. 
1. TOHKH, 1eIbTa-4ac Ta Makpo-MOBa Active-HDL. 2. FSM-penaKTOp. 3. 

3acTocyBaHHA Block Diagram. 4. BHKoPHCTaHHA Active-HDL JIA CHHTE3y TIJIIC Ta 
IIJIM. 

Jlireparypa: 2. 

Tema 13. IIporpamOBaHi JIori4H0 iHTerpaNbH0 CxeMH Ta ix 3acTOCy BaHHA B 
KOMII' IOTepHHX CHCTeMaX. 

1. Bu3nayeHHA i Micue IJIIC y npoeKTYBaHH0 nopOBuX CHCTeM 

KOMn'OTepiB. 2. Ilepesaru i HenoniKH IJIIC. 3. 06nacTi 3acTOCY BaHHA IJIIC. 
Jlirepatypa: 1, 2. 

Tema 14. Knacuoikauis IIJIIC. 
1 Foundation (Xilinx). 2. StateCAD (Visual Software Solutions). 3. Quartus II 

(Altera). 4. MAX II Plus (Aldec) 
Jlireparypa: 1, 3. 

TeMa 15. CyqacHHÄ nizxiu 

Ta 3acoÐiB O64HCJIHOBaJIbHOd TeXHÈKH. 

Jlireparypa: 6. 

npoeKTyBaHHA 

1 Moneni n¢poBX cHCTeM. 2. MoBH onncy anaparypu. 3. 3araNbHi 

B0IOMOCT0 npo TpanuiÄH0 eranu npoeKTy BaHHA HopoBHx CHCTeM.. 4. ETanH 
IpoeKTyBaHHA HopOBHX CHCTeM Ha IIJIIC 3 BHKOPHCTaHHAM MOBH VHDL. 5. CAIIP 
AJIA IJIC 3 ninTpuMKOrO MOBH VHDL. 

InHpOBKX CHCTeM 

Tema l6. BasoBi crpyKTypu nporpamOBaHHX NOriTHMX nPACTPOïB. 

Jlireparypa: 7. 

1 IIporpaMOBaHa NOrika. 2. ApxiTeKTYpa FPGA. 3. CuCTeMH Ha KPHCTani. 4. 

KnacHikauis IJIIC. 

Tema 17. Im0TauiHHe MONeNIOBAHHA Verilog-nporpam B cepenoBHi Active-HIDL. 
1. ImiTajHe MOJEJIHOBAHHA. 2. CTopeHHA IpoeKTy B cepenoBHLi Active-HDL 
JliTeparypa: 7. 



3MicTOBHH MOIYJIL 1 

cyyacHa CHCTeMa 

(neHHa popMa HaB4aHHA) 

4. CTpykTypa 3anikOBoro KpexuTy AHcuHnI0HH «TexHonoriï 
InpoeKTYBAHHA KOMIT'OoTepHHx CHCTeM» 

Tema 1. BcTyn. VHDL 
MOBa OIHCy anapaTHHX 
3aco6iB KOMII'IOTepa. 
Tema 2. Active-HDL AK 2 

aBTOMaTH30BaHOro 

IpoeKTyBAHHA BIC. 

HDL 

Tema 3. CepenoBHUe 
npoeKTYBaHHA Active 

Tema 4. VHDL AK MOBA 

iporpaMyBaHHA 

Tema 5. ErarnH 

TeXH0KH 

+poeKTyBaHHA 3acoóiB 

o6HCTKOBAJTbHOi 

MapupyT IpoeKTYBaHHA 
Tema 7. PiBHi omHCy 
anapaTHHX 3acoõiB y 
cepenOBHIi Active 
HDL. 

KOIy. 

Tema 8. MonerOBaHHA 
Ta Bepu¢ikauis BIC. 
Tema 9. CHMy1Aia 
npoeKTy Ta 
BIJJIaroMKEHHA VHDL 

KinbK0cTH rONHH 

Tema 6. IlpAnHnH 2 
IIpoeKTyBaHHA Ta 

CTpYKTypa CAIP BIC. 

3MieTOBHÜ MOIYJIL 2 

JleKui Jla6oparopH CaMocTiÄHa IHJHBiZyaTBHa Tpeninr OinIOBaHHA 
3aHATTA poóora 

BIC 3aco6amu Active 
HDL. 

2 

2 

2 

2 

2 

Tema 10. MoneniOBAHHA 2 

2 

2 

6 

6 

5 

5 

5 

5 

5 

5 

3 

po6ora 

5 oMHTYBaHHA 

oTHTYBaHHA 

oIHTYBaHHA 

OMHTYBaHHA 

OIIHTYBaHHA 

oMHTYBaHHA 

omHTYBaHHA 

OHTYBaHHA 

OnHTYBaHHA 

OMWTYBaHHA 



Tema 11. 
KoHTpONenpHxaTHicTb 
BIC. 

Tema 12. TloóyOBa 3 4 

uHopoBOro aBTOMaTa, 
IJIIC Ta IJIM 

3aco6aMH Active-HDL. 

Tema 13. IIporpamOBaHi 4 
JNOriVH0 iHTerpaILH0 
CXEMH 

3acTOCyBaHHA 

KOMII'OTePHHX 
CHCTeMax. 

Tema 14. KnacHikania 4 
IJIIC. 

Ta 

Tema 15. CyyacHH� 
IiIX0I 10 IIpoeKTYBaHHA 
IH¢poBHX CHCTeM Ta 
3acoQiB 

o64HCTIOBaIbHO0 
TeXH0KH. 

Tema 16. ba3oBi 

CTpYKTYpH 

nporpamOBAHHX 
JoriVHHX npHCTpoiB. 
Tema 17. IMiTaniHHe 
MONeJIIOBAHHA Verilog 

iporpaMB CepenOBHII0 
Active-HDL. 

Pasom 

3MicTOBHo MONYJL 1 

OHCy anapaTHHx 3acoQiB 

KOMIN'IOTepa. 
Tema 2. Active-HDL AK 

(3a04Ha popMa HaB4aHHA) 

cyyacHa CHCTeMa 

4 

aBTOMaTH30BaHOro 

4 

Tema 1. BeTyn. VHDL - MOBa 1 

npoeKTy BAHHS BIC, 

4 

46 

Tema 3. CepexoBHIIe 
IipoeKTyBaHHA Active-HDL 

30 

JleKuii 

1 

5 

4 

1 

64 

2 

5 

KiJbK0CTH TONHH 

Jla6oparopHi 3aHATTA 

10 

10 

5 

10 

oHTYBaHHA 

oHTYBaHHA 

oIIHTYBaHHA 

oHTYBaHHA 

CaMocriÄHa poõora 

oHHTYBaHHA 

onHTYBaHHA 

oHTYBaHHA 



Tema 4. VHDL K MOBa 

nporpamy BaHHA. 

Tema 5. EranH npoeKTYBaHHA 
3acoQiB o6uHcHOBaJbHOÈ 
TeXH0KH 

Tema 6. IlpuHuHnH 
IipoeKTyBaHHA Ta cTpyKTypa 
CAIIP BIC. MapnpyT 
npoeKTYBaHHA 

Tema 7 PiBHi oMHCy 
anapaTHHX 3acoQiB 

cepeFoBHi Active-HDL. 

Tema 8, MonemoBaHHA Ta 1 
Bepu#ikanis BIC. 
Tema 9. CHMy1ALiA npoeKTy 
Ta B0IJIaroIKEHHA 

KOIy. 

3MicTOBH� MOIYIB 2 

3acoQamH Active-HDL. 
Tema 10. MoneTOBaHHA BIC 1 

Tema 11. 
KOHTpoIeipHnaTHicTL BIC. 

VHDL 

Tema 12. IloóynoBa 
IH)pOBOrO aBTOMaTa, IDIIC 
Ta IJIM 3aco6aMH Active 
HDL. 

Tema 13. IporpamoBaHi 
JIOriYH0 iHTerpaTbH0 CXeMH Ta 
0x 3acTocyBaHHA B 
KOMn'IOTepHHX CHCTeMaX. 
Tema 14. KIacH¢iKanis 
IUIIC. 

Tema 15. CyyacHH� ninxin no 
npoexryBaHHA LHÝPOBHX 
CHCTeM Ta 3acooiB 

o64HcIIOBAJIbHoï TeXH0KH, 
Tema 16. BasoBi CTpyKTyPH 
nporpaMOBAHHX JIoriYHHX 
npHcrpoïB. 
Tema 17. IMiTaiaHe 
MONeJIKOBaHHA Verilog 

nporpam B CepeFOBMUI0 
Active-HDL. 

1 

Pasom 

1 

8 

1 

4 

10 

10 

10 

10 

5 

5 

10 

2 

2 

2 

2 

138 



HDL. 

HDL. 

5. TemaTHKa JaQopaTopHHX 3aHATE 

JlaboparopHa poQota Nel. 
Tema: O3HaHOMJIeHHA 3 cepenoBMeM npoeKTYBaHHA Active-HDL. 
Mera: BuB4eHHA OCHOBHHX 3acoQiB cepenOBHa npoeKTYBaHHA Active-HDL. 
IIHTaHHA AJIA OoroBopeHHA: 
1. 0HrepheHc cepenoBMIla Active-HDL. 
2. CTBOpeHHA NpoeKTY. 
3. MepeBO ipoeKTy. 
4. 3acooH npoeKTYBaHHA CepenoBHma Active-HDL. 

JlaQoparopHa po6oTa Ni2. 
Tema: yHKuiOHaTBHa CHMyIAL0A npnCTpoiB y cHCTeM0 npoeKTy BaHHA Active 

MeTa: HaByHTHCA npoeKTyBaTH npocTi KOMInOHeHTH y cHCTeM0 npoeKTyBaHHA 
Active HDL. 

IluTaHHA AIA OQroBopeHHA: 
1. IHTepheHcHHÄ onHC npoeKTY. 

2. ApxiTeKTYPHHA onHc npoeKTY. 
3. OyHKL0`Ha CHMyIAL0A NpoeKTy 

JlaQopaToPHa po6oTa Ne3. 
Tema: IIooynOBa IH¢pOBoro aBTOMaTa 3a 1onoMOrOHo FSM-pexakTopa. 
MeTa: HaBywTHCA npoeKTyBaTH LH)poBuH aBTOMaT 3acoQaMu FSMpegakTopa. 
IIwTaHHA JIA 06rOBopeHHA: 
1. FSM-penakTop cepenoBHIa Active-HDL. 
2. CHMynA;0A ipoeKTY. 
3. TeHepyBaHHA HDL-KOAy 3 FSM-npoeKTy. 

JMa6oparopHa poboTa Ne4. 
Tema: Ilepesipka pobotH pucTpoïB 3a 1on0MOrOKo TecTOBHX CTeHA0B Active 

Mera: BHByeHHA TeCTOBHX CTeHJIËB Active HDL. 
IlwTaHHA JIA O6roBopeHHA: 
1. BepuVikauis npoeKTY. 

2. TecToBi cTeHAH cepenoBMa Active-HDL. 
3. Test Banch 



Jla6oparopHa poQoTa Ne5. 

Nen/n 

Tema: CHHTe3 eNeMEHTiB O64HCIOBAJIBHOÏ TexH0KH 3aco6aMu Block Diagram. 

2 

Mera: BHB4eHHA MOxNHBOCTeÄ 3aco6y npoeKTYBAHH Block Diagram Editor. 
IluTaHHA JJIA o6roBopeHHA: 
1. IlOHATTA 6NOK-XiarpamH. 
2. CTBOpeHHA IpoeKTy 3aco6aMH Block Diagram. 

3. CHMynAu0A Ta Bepuikauiss ipoeKTy. 

Tema: CHMynALia poõoTH eneMeHT0B O64HCJTIOBAJIbHOi TexH0KH 3aco6aMH 
Active-HDL. 

JlaboparopHa po6oTa Nè6. 

MeTa: Has4uTHCA npoeKTyBaTH CKNaNH0 kOMIIOHeHTH KOMII'oTePHHX CHCTeM 
3acoQamH Active-HDL. 

IluTaHHA AJIA oQroBopeHHA: 
1. IloHATTA MONy IA ipoeKTÝ. 

2. lnAXH CTBOPeHHA NpoeKTY 3aco0aMH Active-HDL. 
3. CHMynAL0A Ta Bepnikauis npoeKTy. 

6. Tpeninr 3 AHCuHnJTiHH «TexHoJoriï npoeKTyBAHHA KOMn'1OTepHHX 

BuA poÑoTH 

Or1AA cyyaCHHX CHCTeM 

ipoeKTyBaHHA 

KOMIT' KOTepHHX CHCTeM 
KOMIIOHeHT0B 

Posrian npouecy npoeKTy BaHHA 
CKJIaNHHX KOMIIOHeHT0B 

KOMII' IOTepHHX CHCTeM MOBOIO 
VHDL 

CHCTeM» 

IlopanoK IpOBejeHHA TpeH0Hry 

posrIAA cy4aCHHX 3acoQiB 

npoekTyBaHHA þipM Xillinx, Aldec Ta 
Altera; 

ipoeKTyBaHHA KOMINOHeHT0B 

KOMII' IOTePHHX CHCTeM B CepenOBHIlaX 
Mentor Graphics (HDL Designer), 
Compas, Workbanch, PCAD, ActiveHDL; 

3aciQ npoeKTyBaHHA 
Simulink 

IOCTaHOBKa 3alaui; 
onHC TeXH0YHOrO 3aBnaHHA; 

ipoeKryBaHHA 3acoÑy B CepenOBHLi 
Active-HDL 
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IpoeKTyBaHHA 
KOMIOHeHT0B KOMII'1OTepHHX 
CHCTeM B CepenOBHUI0 ActiveHDL 

Ilepesipka npaBuIBHOCT0 npoeKTy 
3a 1010MOrOKO 3acoQy Test Bench 

(neHHa þopMa HaBYaHHA) 

CHCTeM. 

CKJIanHHX 

MeroNoJIoria npoeKTYBAHHA KOMII'KOTePHHX 

TeMaTHKa 

CHCTeMHe IIpoeKTYBaHHA 

3araTbHa xapakTepHCTHKa CAIIP BIC 

OnepaiÄHe ipoeKTYBaHHA. 

OyHKIiOHaTbHe npoeKTyBaHHA. 

KOIy. 

MoneTOBaHHA Ta BepuhikaËs BIC. 

11 CyyacHi CAIIP MEMC, 

MonenKOBaHHA BIC 3aco6aMH Active-HDL. 

KOHTponenpuFaTHicT6 BIC. 

7. CaMocTiÄHa poQoTa cryFeHT0B 

CHMyJIAuiA npoeKTY Ta BIJJIaroxeHHA VHDL 

OIHC TeXH0iYHOro 3aBnaHHA CKIaFHoi 
KOMIIOHeHTH; 

(3a04Ha hopma HaBYaHHA) 

CHCTeMHe ipoekTY BAHHA 

po3QuTTA npoeKTOBAHOÏ KOMIIOHeHTH 
Ha MOIYJIi; 

OnepaiuiÄHe npoeKTY BaHHA. 

ipoeKTyBaHHA 

o6°¬HaHHA B CepenOBHIL0 
Active-HDL 

Ilo6ynoBa IH)poBOrO aBTOMaTa, IIJIIC Ta IJIM 
sacobaMH ActiveHDL. 

BHÐip npoeKTy JIA nepeBipKH; 
oIHC BxiFHHX Ta BHXiJHHX JaHMX; 

IepeBipka npaBuIbHOCT0 IpoeKTy 3a 
AOIOMOroro 3acooy Test Bench 
cepenoBHLLa Active-HDL 

MOIyT0B Ta ix 

MeTOJOJIoris npoeKTYBaHHA KOMIn'IOTepHHX CHCTeM. 
BaranbHa xapakTepucTHKa CAIIP BIC 

TemaTHKA 

3aBIaHHA 

Buoip cepenOBHma ipoekTYBAHHA 
KOMIIOHeHT0B KOMI'IOTepHHX CHCTeM 

MoneTOBAHHA Ta CHMYJIA;0A IIpoeKTY 
KOMIIOHeHTH KOMII'IOTepHHX CHCTeM 

Peani3a;Ëa npoeKTY Ha IIJIIC 



5 DyHKIjoHaNBHe NPocKTYBaHHA. 
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MonenKoBAHHA Ta Bepuoikasis BIC. 

CHMynAIia npoeKTy Ta BiJJlaroxeHHA VHDL-Kony. 
MonesTOBaHHA BIC 3aco6aMH Active-HDL. 

KOHTpOJIenpunaTHicTH BIC. 
lloóynOBa HopoBOrO aBTOMaTa, IIJIIC ra IJIM 3aco6aMH ActiveHDL. 

Cyyacai CAIIP MEMC. 

CKJanoBi MOBH OHcy MEMC VHDL-AMS. 

lIpoeKTyBaHHA AHHaM0YHHX CHCTeM 3aco6aMH Simulink cepenOBHULa MATLAB. 

BacoQu aBTOMaTH30OBaHOro npoeKTyBaHHA M0KPOeneKTPOMexaH0VHHX CHCTeM. 

OCHOBH MOBH OIHCy MEMC VHDL-AMS 

Cyyacai CAIIP MEMC. 

CKJIanoB0 MOBH oIHCy MEMC VHDL-AMS. 

18 lpoeKTYBAHHA eJNeMeHTÈB MEMC B CAIIP hAMSter. 

19 BacTocyBaHHA S-yHKL0Ä. 

5. 3acoÒH On0HKOBAHHA Ta MeTOJH JeMOHCTpyBaHHA pesyIbTAT0B 

y HaB4aJTBHOMy ipoueci 3acTOCOBYIOTbCA: JIeKIii, B TOMY 4HCI0 3 
BHKOPHCTAHHAM MyIBTHMeNiar1poeKTOpa Ta iHIHX T3H; npakTHYH0 3aHATTA; 

0HJMBiJyaJbH0 3aHSTIa, camocriÄHa po6ora cTYAeHTa, po60Ta B lHrepHeT. 

HaB4aHHA 

y npoueci BHBYeHHA AHCUHnI0HH "TexHOJOrïï npoeKTy BaHHA KOMI' KOTePHHX 
CHCTeMax" 3acoQu BHKOPHCTOBYIOTbcA HacTynH0 
neMOHCTpyBaHHA pesylbTaTÍB HaB4aHHA: 

noTOYHi onwTYBaHHA; 

3aniKOBe MONyJIbHe TecTyBaHHA Ta ONHTY BaHHA; 
npeseHTauii pesyIBTaT0B BHKOHaHHA 3aBIaHb Ta A0cIiAKEHb; 
3aB+aHH Ha naboparopHOMy o6nanHaHHi; 
eK3aMeH. 

O0HIOBaHHA Ta METOIH 



B ipoueci BHBYeHHA AHCUunT0HH <TexHoNOriï npoekTY BaHHA KOMIT'IOTepHHx 
CHCTeM>» BHKOPHCTOBYKOTbCA HaCTynHi MeTOJH OL0HIOBaHHA HaByaTbHOÈ poooTH 
CTYICHTa: 

10. Kpurepiï, þopmH noTO4HOro Ta niacyMKOBOro KOHTPOIKo 

10% 

IloTOYHe 
OuiHIOBaHHA 

IIOTOYHe TeCTYBaHHA Ta oiHTYBaHHA; 

CepenHe 
apuoMeTHYHe 

3a 3 

naÑoparopHHX 
poóoTH 

IlincyMKoBH� 6an (3a 100-6albHOIO IKaNoo) 3 IHCUHnIiHH "TexHONoriï 
IIpoeKTyBaHHA KOMII'IOTepHHX CHCTeM BH3Ha4aeTbCA AK cepeIHbO3BaKEHa BeIHYKHa, 
3anexHO B0I IHTOMOd BarH KoXHOÈ CKJIanoBoÏ 3ai0KOBOro kpenuTY: 

MonyIb 1 

nincyMKOBe TeCTYy BaHHA NO KOXHOMy 3M0CTOBOMY MOIyJIIO; 
InOTOYHe OIIHTYBAHHA; 
nijcyMKOBH� NHCbMOBHM eK3aMeH. 

10 % 
MoynbHH� 
KOHTPONL 1 

TecTOB0 
3aBIaHHA 

Monynb 2 

10 % 

IloTOYHe 
ouiHIOBaHHA 

CepenHe 
apu¢meTHYHe 

3a 3 

JnaQoparopHHX 
poQoTH 

10% 

MonynbHHÄ 
KOHTPOIb 1 
IIuCBMOBa 
poQora: 

2 

TeopeTHIHWX 
IIHTaHHA, 1 

3anaya, 
TeCTOB0 

3aBI1aHHA 

Monynb 3 
5 % 

TpeninrH 

BuKOHaHHA 4 
3aBIaHb 

Monynb4 

15 % 

CaMocTi�Ha 

pooora 

BuKOHaHHA 
HacxpisHoro 
npoeKTy is 
3 3aBnaHb 

Monyb 5 

40% 

EK3ameH 

2 

TeopeTHYHHX 

IHTaHHA 2 

no 25 6anH = 

50 6aniB, 
3anaya = 50 

OatiB 

OuiHKa 3a nOTO4He onHTYBaHHA BH3HaYaCTHCA AK cepenHe apuoMeTHHHe 3 
ouiHOK, OTPHMaHHX 3a BHKOHaHHA Ta 3axHCT naboparopHHX pooiT: 

90-100 õariB � cTYAeHTy noBHOMy obca30 BOJIOIie HaB4aTbHHM MarepiaiOM, 
HeO6xiJHHM JIA BHKOHaHHA MaboparopHoÏ poQoTH, BiJTBHO Ta aprymeHTOBaHO 
posxpuBae 3MiCT BHKOHaHX 3aBiaHb, nac npasuJbH0 B0JNOB0ni Ha TeopeTHMH0 

nuTaHHA, 3B0T IpO BHKOHaHHA JnaÑoparopHoi poõoTH OHopMJIeHO 3riAHO BMMOr; 
75-89 6aniB cTYJeHT 10craTHE0 BOJIOI0e HaBYaIbHHM MaTepianoM, 

HeO6xiIHHM JIA BHKOHaHHA NabopaTopHoï po60TH, apryMeHTOBaHO po3KpHBae 3M0cT 
BHKOHAHHX 3aB]aHb, ane noyckae oxpeMi HecyTTeBi HeTOYHocT0 Ta HeSHaHH0 
nOMKJIKH, 3B0T IPO BHKOHaHHA nabopaTopHoi poÑoTH oopMJIeHO 3riqHO BHMOT; 

65-74 6aIH � CTY1eHT B LiJOMYy Bonoie HaByaNbHHM MarepianOM, HO6XiqHHM 
JIA BHKOHaHHA NabopaTopHoïpoQoTH, BHKJJalaE ocHOBHH� 3MiCT BHKOHaHHX 3ABAaHb, 
NOTyCKako4H npH IBOMY OKpemi cyTTEB0 HeTOYHOCTÈ Ta nOMHJIKH, 3BiT IpO BHKOHaHHA 

nabopaTopHoi poQorH OþopMJIeHO 3 nopyueHHAMH BHMOr; 
60-64 6anH He B nOBHOMy o6cazi BOJOAie HaB4anbHHM MaTepianoM, 

Heo6xiAHHM IJIA BHKOHaHHA Jla6oparopHoi po6oTH, parmeHTapHO BHKOHy¬ 
3aBlaHHA, 101yckaro4u npH sbOMy cyTTeB0 HeTOYHOCT0, 3B0T npo BHKOHAHHA 

naboparopHoi po6oTH oþopMueHO 3 nopyueHHAMM BHMOr; 



1-59 6an0B � He BONONie HABuaNbHUM MaTepianoM, Heo6xinHHM JJIA BHKOHAHHA 
JMaboparopHoi poó0TH, 3aBIaHHA 3IebiNbIOro He BHKOHaH0, 3B0T Ipo BHKOHaHHA 
JnaboparopHoi poóoTH OþopMJEHO 3 NopymeHHAMH BHMOr aÑo He ipencTaBIeHO. 

OuiHKa 3a TpeH0Hr BH3HayaeTHCA AK cepeIHE apuþMeTHYHe 3 ouiHOK, 
OTPHMaHHX 3a BHKOHaHHA 3aBNaHb TpeH0Hry: 

90-100 6aniB - y noBHOMY o6ca3i BONOnie HaByaTBHHM MarepianoM, 
camocT0MHO Ta apryMeHTOBaHO Horo BUKOpucTOBye Tin yac BHKOHaHHA 3aBlaHb 
TpeH0Hry, BHABJIAE TBOP4Hm niIxiI 10 BHKOHaHHA 3aBlaHb; 

75-89 6aniB � A0CraTHbO nOBHO BOIOM0ie HaByanbHHM MaTepianoM, ae npa 
BHKOHaHHI OKPeMHX 3aBlaHb TpeHIHry He BHCTa4ae 1OCTaTHboï apryMeHTauii Ýoro 

BHKOPHCTaHHA, IonyckakoTBCA IIpH (LOMy OKpemi HecyTreBi HeToHOCT0 Ta He3HaYHÈ 
IIOMHJIKH, 3arasiOM BHABJIAE H0IlaTHBy Ta TBOP4HÄ niIxil Ao BHKOHaHHA 3ABIaHb; 

65-74 6am B IiJOMy BOJIOnie HaB4aNbHHM MaTepianOM Ta 3aranoM ~oro 

BHKOPHCTOBy¬ ipu BUKOHaHH0 3aBIaHs TpeH0HrY, ane ões rIHõOKoro BceQi4HOro 
aHaii3y Ta oórpyHTYBaHHA, IOycKaBo4H pa lbOMy cyTTeB0 HeTOYHOCT0 Ta IIOMHJIKH, 
B OKpeMHX MOMeHTaX BHABIAE TBOPYH� IiJXiI I0 BHKOHaHHA 3aB1aHb; 

60-64 6a1H He B IIOBHOMy 00cA30 BOJIOI0E HaB4aJTbHHM MaTepianOM, 

oparmeHTapHo Horo BHKoHCTOBY¬, 3aBlaHHA TpeH0HIy BHKOHY¬, 10nyCkaro4H npH 
UbOMy cyTTEB0 HeTOYHOCT0, He BHABJIAE TBopuoro 0IXOY 1o BHKOHaHHA 3AB1aHb; 

1-59 He BONOnie HaB4aTbHHM MaTepianoM, He po3KpHBAe 3MiCT 3aBJaHb 

TpeH0HTy, He õepe yyacri y KoNeKTHBHHX 3aB1aHHAX nin yac mpOBeNeHHA TpeH0HIy. 
OuiHKa 3a caMocTi`HY poóoTy BH3HavaCTHCA AK cepenHE apnoMeTHYHe 

O;0HOK, oTpHMaHHX 3a pospoóneHe TeXH0YHe 3aBIaHHA, }Oro oopMIIEHHA Ta 
oorpyHTyBaHHA: 

3 

90-100 6aniB BHKOHaHi 3aB]aHHA caMocT0ÄHOi poboTH nOBH0CTIO 
B0JNOB0naroTL BCTaHOBJIeHHM BHMOraM, M0CTATL eJIeMeHTH camocri�HOrO 

10cI0DKeHHA, CB0nuaTb npo BHCOKHí piBeHb onaHyBaHHA HaB4aNbHOrO MaTepiary, 
CTY1eHT Ha BHCOKOMy piBH0 BHABJIAE TBOpyu� nixis IO BHKOHaHHA 3aB+aHb; 

75-89 6aniB BHKOHaHÈ 3aBJaHHA caMOCT0ÄHOÏ poõoTH B OCHOBHOMY 

BiNOB0JakoTb BCTaHOBIEHHM BHMOraM, CBII4aTL npo HaneKHHÄ piBeHb OnaHy BaHHA 
HaB4albHOrO MaTepia1y, CTYFeHT BHABIAE TBOP4HÄ ninxis Ao BHKOHaHHA 3aBnaHb, 
ane e neAK0 HecyTTEB0 HeIOipaukoBaHHA 3a OKpeMUMH 3aBAaHHAMH; 

60-74 6anis - nocraBneH0 3aBnaHHA BMKOHaH0 Ha HeNOCTaTHbOMy piBai, 
CBiN4aTb npo HenocTaTHiÄ piBeHb OnaHy BaHHA HaByanbHOro MaTepiaiy; cTyneHT 
npHInycKaETbCA 3Ha4HHX nOMHJIOK IpH BAKOHaHH0 3aBlAHb, JIHue B OKpeMHX 
MOMeHTax BHABJIAE TBOP4H� N0IxiI I0 BHKOHAHHA 3aBlaHb; 

1-59 QaniB � 3aB1aHHA npaKTH4HO He BHKOHaH0; AOnyuieni rpyõi noMuIKH IPH 
BHpiuueHH0 sasaans, uo cBiF4nTb npo HM3bKHÄ piBeHb onaHyBaHHA HABYaNbHOro 
MaTepiaJIy; CTyleHT He BHABJIAE TBop4oro niIxOIy Ao BHKOHaHHA 3aBIaHb. 



MonybHa KOHTPoJlbHa po6oTa cKJTajacTLCA i3 25 TecT0B, 3a npaBuIbHY 
B0JnOB0JL Ha KoKeH 03 AKHX CTyneHT MOKe OTPHMatH 4 6anH. 

EK3aMeH BHI KOHTPOJIIO, IIpH AKOMY 3aCBO¬HHA CTYICHTOM TeopeTHYHOrO Ta 

IipakTHYHOrO MaTepiany ouiHIOCTLC Bin 0 10 100 6aniB AK CYMa GaniB 3a BHKOHaHÈ 
3aB1aHHA. 

EK3aMeHauiÄHuÄ 6iner CKIanaETLCA i3: 
ABOX TeopeTHYHHX IMTaHb, 3a BinnoBiFb Ha KoKHe i3 aKHX CTYNeHT MOKe 

OTPHMaTH MaKcHMyM 50 5aniB, o B n0JCyMKy CTaHOBHTb MaKCHMaIBHO 100 baniB: 
25-35 batiB y noBHOMy obca3i BOJION0e HaByaIbHHM MaTepianoOM, BCeoiYHO Ta 

aprymeHTOBAHO Horo BHKJIanae, nae mpaBuIBH0 B0JNOB0J0 Ha 101aTKOB0 3anHTaHHA; 
15-24 6anH - 10cTaTHLO BONOI0E HaB4aTbHHM MaTepianom, ase ipu BHCB0TIeHH0 

neAKHX IHTaHb He BHCTaMae JIHPMHH Ta apryMeHTauii, 10IryCKaroTbCA IIpH I\bOMy 
OKpeMi HecyTTEB0 HeTOYHOcTi Ta He3HaYH0 NOMHIKH; 

1-14 6aniB � B uiNOMy BOION0E HaB4aNbHHM MaTepianom, aie He B nOBHOMYy 
o6ca3i, oparmeHTapHo (6es apryMeHTaLiï Ta oorpyHTYBaHHa) Horo BHKNalae, 
HeNOCTaTHBO po3KpHBae 3MICT TeopeTHYHOro IIHTaHHA, IOIyCKakoH ipH UbOMY 

cyTTEB0 HeTOYHOCTi, BiNIOBini Ha 101aTKOB0 3anuTaHHA HeyiTK0; 
IIpakTHYHOTO 3aB+aHHA, 3a BHKOHAHHA AKOro cTYIeHT MOKe 0TPHMaTH 

MakCHMYM 30 6aniB: 

25-30 6aniB � y nOBHOMY oÑca3i BOJIOI0E HaByaIbHHM MaTepianoM, npaBuJTbHO 
BHKOHY¬ npakTHYHe 3aB+aHHA Ta aHanisye oTPHMaH0 pesyBTaTH, IeMOHCTPyE 
caMocTI}H0CT5 BHKOHaHHA; 

10-24 6aniB y nocTaTHbOMy o6ca30 BONOIie HaB4aTBHHM MarepiaJIOM, 
npaBuJIBHO BHKOHYe ipaKTHYHe 3aBIaHHA, 1o1yCKae HeTOYHOCT0 Ta/aQo 

þparmeHrapHo (6es apryMeHTauiï) iTepiperye OTpHMaHÈ pesybTaTH, ICMOHCTPY¬ 
caMocTiH0CTE BHKOHaHHA, aJIe Ha nonaTKOB0 3arIHTaHHA B0IcyTHA INOBHa B0InOB0IB; 

1-9 6aniB He B IOBHOMy o6ca3i BONONie HaB4aTbHHM MarepianIOM, 
oparmeHTapHo BHKOHye npakTHYHe 3aBIaHHA, 10nyckae cyTreB0 HeToHOCT0, 
nOBepXHeBo BiJNOBiFac Ha nonaTKOB0 3ar1wraHHA. 

IIka1a ouiHKOBAHHA: 
3a 
THEY 

IIKaJIOO 3a 
HauioHaJIbHOIO 

75-84 

IWKaIOIO 

90-100 BiFm0HHo 

85-89 HoQpe 

3a uIKaJIOO ECTS 

A (BiFmiHHO) 

B (Ayxe Aoópe) 

C (no6pe) 



65-74 

60-64 

35-59 

1-34 

Ne 

2. 

3anoBiIbHO 

He3anoB0NbHO 

2. 

D (3anoBiIbHO) 

E (10cTaTHbO) 

Tinkercad 

FX (He3aFoB0JIbHO 

nOBTOPHOro CKJIanaHHA) 

1. Active-HDL Student Edition 

F (He3aOBiJNbHO 3 o60B'A3KOBHM 
nOBTOpHHM KYpcoM) 

11. IHcTpyMeHTH, 06JIaAHaHHA Ta nporpaMHe 3a6esneyeHHA, 
BHKOPHCTaHHA AKHX nepenQauac HaBYaJIbHa AHCUHnT0HA 

3 MOKJIHB0CTIO 

HaameHYBAHHA 

PEKOMEHJOBAHI IDKEPEJIA IHOOPMALI0 

HOMep TeMH 

3,4 

12-17 
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npHcrpoiB Ha IJIIC»: HaB4. nociQHHK / O.r. ABpyHiH, T.B. HocoBa, B.B. CemeHes. 
XapkiB: XHYPE, 2018. - 196 c. 

FPGAs & 3D ICs [enekTPOHHH� pecypc]. - PexHM 10CTYny: 

https://www.xilinx.com/products/silicon-devices/fpga.html 
3. Ashenden P.J., Lewis J. The designer's guide to VHDL. 3-d Ed. Morgan 

Kaufman. 909 p. https://www.academia.edu/9455362/The Designers Guide to VHDL 
4. Khan S.A. Digital Design of Signal Processing Systems. A practical 

Approach. Wiley. 608 p. 

https://www.academia.edu/34580646/A Practical Approach DIGITAL DESIGN OF_ 
SIGNAL PROCESSING SYSTEMS DIGITAL DESIGN OF SIGNAL PROCESSI 
NG SYSTEMS A Practical Approach 

5. S. Novosiadlyi, V. Mandzyuk, V. Hryha, A. Terletsky, T. Benko, 
V.Lukovkin Modified Pearson Model for High-Energy Multi-Charge Implantation and 
Impurity Activation for Sensor Microsystems// Electronics and nanotechnology. 
Proceedings of 40th International Conference. ELNANO»2020. - Kyiv, Ukraine, may 
2020. -P. 315-318.. 

6. V. Gryga, Y. Nykolaichuk, L. Nykolaichuk, N. Vozna, H. Klym Structuring 
of Algorithms for Data sorting and New Principles of Their Parallelization // Advanced 
Computer Information Technologies. International Conference. ACIT 2019. Ceske 

Budejovice, Czech Republic, 2019. -P. 205-208. 



7. ABpyuiH 0.r. «OCHOBH MOBH VHDL JUA npoeKTY BaHHA IHOpOBHX 

npHcrpoiB Ha IJIIC»: HaB4. nociQHHK /O.r. ABpymiH, T.B. HocOBa, B.B. CemeHeub. 
Xapris: XHYPE, 2018 - 196c 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

