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1 OCHOBHI BUMOI'X 1O KYPCOBOI'O ITPOEKTY

1.1 Mera Ta 3aaa41 KypcoBOTO MPOEKTYBaHHS

KypcoBuii mpoekT — HaBUaJbHUN MPOEKT 3 AWCUMIUIIHHU, SKHH MICTHTh
€JIEMEHTH €CKIZHOTO 1 TEXHIYHOTO MPOEKTIB Ta poO60d0i TOKyMEHTAITli.

Bnacniok BUKOHAHHS KyPCOBOTO MPOEKTY 3 AucuuIunian "Metomu noOyaoBu
Ta aHam3y KPHUNTOCUCTEM' CTYJACHT TOBWHEH 3aKpIMUTA 3HAHHS CTPYKTYpPH
kpunrorpadiuarx 3aco0iB 3aXMCTy Ta OCHOBHUX MIAXOMIB MO0 iX TPOCKTYBAHHS,
OPUHIMIIB iX (YHKIIIOHYBAHHA, 3700yTH HABHYKH 3 TEPEBIPKA KOPEKTHOCTI
BAKOHAHHS KPUNTOTPaiuHUX TPOTOKOJIB, PO3POOKH MPOTPAMHUX Ta arapaTHUX
3ac001B uIsi KpunTorpadiuHoro 3axucty 1HGOpMaIli, po3B’s3aHHS 33aaay 3 Tajaysi
kibepOesnexu 3acobamu KpunTorpadigHOTO 3aXUCTy 1H(pOpMAITi.

[limx wac BWUKOHAHHA KYpPCOBOTO TPOEKTY CTYJCHTH TMOBWHHI BHKOPHUCTATH
3HAHHS, OTPMMAaHl HMMH II1J] Yac BHWBUCHHA AUCHMILUNH ''MaTeMaTWuyHI METOIH
MOJICITIOBAHHA Ta onTuMizamii mporeciB”, "TexHomorii CTBOPEHHS Ta 3aCTOCYBAHHS
CHCTEM 3axXUCTy B kibepmpocTopi”.

[Ti1 gac BUKOHAHHS KypCOBOTO MPOCKTY CTYACHTH MMOBUHHI BMITH:

- TPaBWIGHO OOIPYHTOBYBaTH BUOIP Cmoco0y pPO3B’SA3aHHS IOCTABJICHOTO

3aBJaHHA,

- aHamM3yBaTH METOIM KpUNTOrpadhidHOro 3aXucTy 1HhOopMarlii Ta pobuTtn ix

JEKOMITO3HIIIIO HA CTPYKTYPHI CKIIaIOBI;

- aHaM3YyBaTH CTIHKICTh KPUNTOTPAPIUHUX CHCTEM,

- pO3pOOIATH AITOPUTMH peaji3alili KpUHITOCHCTEM;

- TpoTpaMyBaTH aJTOPUTMH Ui iX peam3arii y BUIJAIl MPOTPAMHUX

3ac001B;

- pO3poOIATH  CTPYKTYPYy CHCIIANI30BAaHMX amapaTHUX 3aco0iB  uIs

KkpunrorpadigHoOro 3axucTy 1HhOpMaIii;
- BUW3HAUYaTH OCHOBHI TEXHIYHI XapaKTEPUCTUKHU CIICIIATI30BAHAX AapaTHAX

3ac001B st KpUNTOrpadIyHOTO 3aXUCTY 1H(POPMAITi.



1.2 TemaTuka KypcoOBOT0O NPOCKTYBAHHS

3MICT KypCOBOTO TPOEKTYy TMOBWHEH BIANOBIAATH HaBUalbHIM TporpamMi Ta
pobGouomy mnaHy aucuuiUiiH "MeTtonu moOyAoBH Ta aHaily KpumrTocucreM' 1
MOBUHEH BiAOOpaXkaTw CyTh OOpaHOi CTYIEHTOM TEMH. 3MICT KypPCOBOTO TPOEKTY
BHU3HAUAETHCS 3aBAAHHIM, SKE BUAAETHCA HA MIEPIIOMY THKHI CEMECTPY BUKJIaadeM
KOXXHOMY CTYACHTY.

Temarnka KypcoBOro TMpOEKTY CTOCYeTbCS MOOYIOBM Ta  aHa3y

PI3HOMaHITHUX KPUITOCUCTEM JIJIsl O3B’ A3aHHA 3a/1a4 Y rajiy3l Ki0epOe3neku:

aBTeHTH(]IKAIl KOPUCTYBaAYiB;

aBTeHTH(]IKAI TaHUX;

3aXWCTy MaHWX, 110 30epIraroThCsA HA €JICKTPOHHUX HOCISIX 1H(hOopMAITii;

3aXHCTy MaHWX, 0 TIEPEAAIOTHCSA KaHAIAMHA 3B’ SI3KY.

Aemenmudbikauia Kopucmyeayie¢ T1ependavac peamzaiilo  OJHOTO 3
KpunTorpadiuHux MPOTOKOMIB OHO- a00 MBOCTOPOHHBOI aBTeHTH(IKAIi. 3aBAaHHS
IIHOTO KJIACy MOTPEOYIOTHh aHAMI3Y HU3KH TMPOTOKOJIB aBTeHTH(IKAIIi, BH3HAYCHHS
mepeBar 1 HEAOMIKIB 3aJaHOTO TPOTOKOY TOPIBHAHO 3 BIAOMHMH aHAJIOTaMH, a
TaKOXK BHW3HAUEHHSA 3a7a4, B AKUX JONUIBHO BHKOPHUCTOBYBATH 3acoOW, 110
po3pobasatoThes. OCHOBHA yBara B KYPCOBHUX MPOEKTAX TAKOTO THUITY MPHILIAETHCS
peam3zaiii KpunTorpa@iqHoro MmpoToKoIy, MO0y I0BaHOMY Ha OCHOBI OPHTTHAJIBLHOIO
KpUNTOTpaiuHOrO aNropuTMy Ta Oprafisamii BIAJAJICHOTO OOMIHY JaHUX MIXK
KOPHUCTYBAUYaMH B1IMTOBLIHO JIO IFOTO KPUOTOTPa(GiuHOr0 IPOTOKOJTY.

Aemenmudbikayia oanux nependavac peanizamiio KPUMNTOCHUCTEM TEPEBIPKH
IIJIICHOCTI Ta aBTEHTUYHOCTI JaHWX, SAKI 0a3ylOThCcs Ha OPHUTIHAIBHHUX METOAaX
TelryBaHHsS JaHWX. 3aBAaHHS TaKOTO THIY MOTPEOYIOTh PO3POOKHA OPHUTIHAIBHUAX
METOIB TCITyBaHHS, BU3HAUEHHA TepeBar 1 HEAOJIKIB IIMX METOJIB TMOPIBHAHO 3
BIJIOMUMH aHAjOTaMW, a TaKOXX BHU3HAYCHHS 3a7a4, B SKAX JOMIJIBHO
BUKOPUCTOBYBATH 3aco0M, 10 Po3polsiatoThesa. [Ilpu 11bOMYy OCHOBHA yBara Mae
OPUAUTATHCS peajizaiii anropuTMiB (GOPMyBaHHS TelI-3HAYEHb JAaHWX, OpraHizarlii

BIJIAJICHOr0 OOMIHY JAaHUMH MK KOPHCTYBauaMH.



3axucm Oanux, uwio 30epicaromovca HA eNeKMPOHHUX HOCIAX IH(opmauii
nepeadavae peamsariio KPUNTOCUCTEM, SKi 0a3ylOThCd Ha METoAax OJOKOBOTO
mudpyBanHa. [lanuii kinac 3aBgaHb nmoTpedye aHami3y CTYACHTOM HH3KH METO/IB
O6mokoBoro MmMU(pPyBaHHA, BU3HAUCHHS TIepeBar 1 HEMOMIKIB BJACHOTO METOIY
mudpyBaHHS MOPIBHSAHO 3 BIIOMAMHE aHAJIOTAaMH, a TAaKOX BU3HAUCHHS 3a/1a4, B TKAX
JOIJTBHO BUKOPHUCTOBYBATH KPUITOCUCTEMH, ITI0 po3poOsitoThes. OCHOBHA yBara B
TaKMX KypCOBHX TPOCKTaX WPHUAUIAETHCS peam3alili: Mpomeaypu PpPO3ropTaHHS
KITIOUIB, PayHJOBOTO KPHUNTOIECPETBOPEHHS Ta oOprafizami OOMIHYy JaHWUMH MIX
3acobaMm, 10 PO3pOOIIAIOTHCS, Ta PUCTPOEM, IIT0 30epirae 1HMOPMAIIIIO.

3axucm oanux, w0 nepeoawmsca KaAHAIAMU 36’43Ky niepeadadae peasaliio
KPUTITOCUCTEM, SIKI 0a3ylOThCA Ha METOJaX MOTOKOBOTO MUMPYBaHHSA MAHHX, IIIO
nepeaaroThea. TakoK KypcoBl TPOCKTH IIHOTO HAPAMY MOXKYTh TiepeadadaT 3aXUCT
IIJTICHOCTI JaHWX 3a JOMOMOrOK BHUKOPHUCTAHHSA KOMIB, SKI 3a0€30edyIoTh
CaMOCHHXPOHI3aIiI0 0OMIHY, BUSBIICHHA Ta BUIIPABJCHHSA MOMWJIOK, YIIIJIbHCHHS
tomo. Jlma po3B’s3aHHS 3aBmaHb  IMi€i  TEMATHKH  CTYASHTY  HEOOXITHO
TIPOAHATI3yBaTH OCHOBHI XapaKTEPUCTHKH Ta MPOTOKOJIM OOMIHY MTaHUMH B 3aIaHUX
KaHaJlax 3B SI3Ky, MPOAHANI3YBATH METOJM 3aXWCTy KAHAJIB 3B’SI3Ky Ta BU3HAYUTH
TiepeBard Ta HEMONIKM OPUTIHAILHOTO METONy, KM Oyje peami3oByBAaTHCH B X0
KypcoBoro mpoekTyBaHHA. OCHOBHA yBara KypCOBOTO TIPOEKTY JAHOI TEMAaTHKH
MOBWHHA MPUAUIATHCS PO3POOIN OPUTIHATBHUX KPUTITOCUCTEM.

[ramBIMyanbHe 3aBAAHHA JUTT KYPCOBHUX TIPOCKTIB BU3HAUAETHCSA BUKIIAAAUEM 13
3arajbHOTO TIEPENIKY 3aBJaHb HAa KypCOBHM TPOEKT. THIOBI 3aBAAHHS HABEICHI Y
n0MaTKy A MaHuX METOAUYHMX BKa3iBOK. [Ipomosutili cTymeHTIB 111010 BHOOPY TeMu
KypCOBOTO TPOEKTY T03a MEKaMH 3alpOMOHOBAHOTO TEPETIKY 3a0X0UyIOTHCS 1
BPAxOBYIOTHCSI TIPY OIIHIOBAHHI PE3yJIbTaTIB KypCOBOTO TpoekTyBaHHSA. OgHaK Taki
TeMu noTpeOyroTh O00OB’A3KOBOr0 MOMEPEAHBOTO Y3rOJKEHHS 3 BHUKIAQJAueM Ta
MIPUCBOEHHS TEMI YHIKAJIHHOTO HOMEpa BaplaHTa 3aB/aHHS, SKWUH B TOMAIBIIIOMY
OyZe BUKOPUCTOBYBATHCHh CTYJAEHTOM mpu odopMiIeHH! TpadiuHOi YacTHWHH Ta

MOACHIOBAJIBHOI 3aMUCKHU 10 KYPCOBOTO MPOEKTY.



1.3 Eranu kypcoBOTO MPOEKTYBAaHHS

[Ipomec  mpoeKTyBaHHsA  amapaTHOro  Ta  TNpOrpaMHOro  3acody
KpunTorpadgiuHoTo 3aXucTy iHhopMaIlli po30MBAETHCA HA TAKl €TATH:

a) aHaj13 BIJIOMHX PO3B’A3KiB 3a/1a4l;

0) po3pobka Ta aHami3 CTIKKOCTI OpHUTIHAJBHUX METOJIB, Kl OyayTh
BUKOPHCTOBYBATHChH JIJISl TOCATHEHHS METH MPOCKTYBAHHS,

B) PO3poOKa CTPYKTYPH amapaTHOTO 3acody;

I) BU3HAUCHHS TEXHIUHMX XapPaKTEPUCTWK  amapaTHOro 3acody s
kpunrorpadiuaoro 3axucrty iHdopmarii;

1) Po3poOKa aaropuTMy pOOOTH IPOTrPaMHOTO 3aC00Y;

¢) po3pobdKa mporpaMHOro 3a0e3neueHHs, 0 peaji3ye KPpUITOCHCTEMY.

AHaniz gioomux po3e’sa3kie 3aoaui. Ha nanomy etari posrisgaroThCs BIJIOMI
kpunTorpadiuHi 3acobm (3 MOCHIAHHIM Ha JDKEpeNia Ta HAaBEACHHAM iX TEXHIUHUX
XapaKTePHUCTHUK) TSI PO3B’sA3aHHS 3adaul. Tak juis 3aco0iB, IO peaai3oByBAaTHMYTh
KpunTorpadgiuai MPOTOKOH, MAaOTh PO3TIIAIATHCS OCOOIMBOCTI MPOTOKONMY, SKHM
peam30ByBATUMETHCA. 3aBEPIIUTH aHAII3 OakaHO TOPIBHIHHAM XapaKTEPHUCTHK
PIIIICHb Ta HABECTH OTJIA KpUNTorpadgpiaamx 3aco01B, IO 1M1 PITICHHS PEATI3YIOTh.

Hampukian, npu BUKOHAHHI TeMH KypcoBOTO Tipoekty " Metomu Tta 3acobm

"

mudpyBaHHsa JaHUX " HAa IBOMY €Talll MepeadadaeThCs aHajIl3 BIJIOMHX METOIB
OJIOKOBOTO CHUMETPUYHOTO TH(PYBAHHS, 3BEPTAlOUM OCOOJNHMBY yBary Ha CydacHi
CTaHAapTH MHUdpyBaHHA.

Po3pobka ma auaniz cmiilkocmi OpUIHAIbLHUX Memooie, AKi 0yoymb
BUKOPUCIOGYSAMUCH ONA OO0CAZHEHHA Memu NnpoekmyeannAa. Jlannii eran
MPUCBAYECHUN PO3POOII Ta aHaMI3y OPHUTIHAJBHUAX KPUOTOrpahidHUX METOMIB IS
MPOCKTYBAHHS amapaTHOrO0 Ta MPOTPAMHOTO 3aco0y KPUNTOTPA(IuHOTO 3aXHUCTY
tHopmarti. /71 mboro BUKOPUCTOBYIOTHCS PE3YJIbTATH OTJIAAY BIAOMHX METOJIB Ta
OOTPYHTOBYEThCSI BHOIP PpO3pOOIIOBAHOTO METOMy. 30KpeMa, TpH BHKOHAHHI
KypcoBoro mpoekty " Meronn Ta 3acobu mudpyBaHHA MaHUX ' HA I[HOMY e€Tari

JIOIUJTBHO OTHCATA OPUTIHAIBHUN MeTOoh mudpyBaHHA HA OCHOBI TIEPECTAHOBKH

OJTOKIB 3MIHHOI JOBXHMHHU B MEKaxX YChOTO TMOBIIOMJICHHS Ta PO3POOUTH JCTATbHUAN
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OTIMC AJITOPUTMY peajizaiii KPpUNTOCHCTEMH.

Taxosx mij yac BUKOHAHHS JAHOTO eTamy HeoOXiAHO MpoaHali3yBaTH CTIHKICTD
3aMPOMOHOBAHOTO METOAY. 3a pe3yJibTaTaMH aHajI13y HeOOX1HO 3pOOUTH BUCHOBOK,
MO0 METOJ € CTIHKUM Ta J03BOJISIE pPeali3yBaTH KPUNTOCUCTEMY ISl JTOCATHEHHS
METH TIPOCKTYBaHHS.

Po3pobka cmpykmypu anapamnozo 3aco0y. Po3poOnserbca 3arajibHa
CTPYKTypa CHEIIaII30BAHOI0 alapaTHOTO 3aco0y, PO3MIAAAIOTHCSA 3B S3KH MIXK
CTPYKTYPHUMH KOMIIOHEHTAMH, BU3HAYAETHCS HA3KA 3a/1a4, SIKI PO3B’A3yBATUMYThCS
KOKHAM  CTPYKTYPHHM KOMIIOHEHTOM. [licias po3poOku  3arajibHOI  CXEMH,
JCTAM3YEThCSA peaji3aliid KOXKHOTO CTPYKTYPHOTO KOMIIOHEHTY, alrOpuTMy HOTO
poOoTH, 3adad, sKI BIH pO3B’s3yBaTUME. 3a pe3yJbTaTaMu J@HOTO €Tamy
PO3POOIAETHCSA CXeMa eIIEKTPUYHA CTPYKTYPHA.

Tak, mna peanmizaiii KpunTocucTeMu OJOKOBOTO IMU(PYBAHHS Ha OCHOBI
MEePECTAaHOBKMA OJIOKIB 3MIHHOI JOBXKHHH [0 CKJIAQy Yy3araJbHEHOI CTPYKTYpPH
amapaTtHoro 3aco0y OyayTh BXOJIUTH:

- 010K KepyBaHHA, IO 3a0e3meuye: MOAAHHS BXIIHUX JaHUX Ha OJ0K BHOOpY
JOBXXHUHHU OJIOKIB, OTPUMAaHHS BHUX1IHUX JTaHHUX;

- OJIOK TTaM’AIT1, IS 3aIMUCy HEOOX1THUX I OOUMCIICHHS KOHCTAHT |

- 010K BUOOPY JMOBXXHHH OJIOKIB BXIJHOTO ITOBIJIOMJICHHS 3a MPaBHJIaMH, IO
peani3ye mporec BU3HAUYCHHS KOAY JOBXHHU OJIOKY;

- OJOK TepecTaHOBKH, IO peaji3ye TPOIeC TEPECTAaHOBKH  OJIOKIB
MOBITOMJICHHS, TITO MA(PYETHC,

Bu3znauenna mexHiYHUX XaAPAKmMeEpUCMUK ARAPAMHO20 3Aco0y 0
Kpunmozpaghiunoco 3axucmy iH@opmauii. JIns po3poONeHOro creriaaizoBaHOro
amapaTHoOro 3aco0y BH3HAYAIOTHCA TaKl TEXHIUHI XapaKTEPUCTHUKH: Yac peai3alii;
CKJIQJHICTh amapaTypH mid oOumcieHb. Yac peamizarii BH3HAYAETHCS B YMOBHHUX
OJIMHUIISIX K CyMa 9acy HeOOX1THUX IS BAKOHAHHSA BCIX OOUMCIICHB.

Tak a1 coemam3o0BaHOIO — amapaTHOTO — 3aco0y, IO pealisye
KPHITOCHCTEMY OJIOKOBOTO Imu(ppyBaHHS HA OCHOBI IIEPECTAHOBKU OJIOKIB 3MIHHOI
JOBXKWHM, Yac peamzaiii OyJeMo BHU3HAUATH B TAaKWX YMOBHHX OJWHHIIX. Yac
3CYBY Ha OJIMH JIBIHKOBHMIH PO3Ps/I, Yac BHKOHAHHSA OHIET JIOTUHOI omeparlti; Jac
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MHOXEHHs 3a Moxayiem. Yac peamizamii (t) — 1me dac, skwii moTpiOeH s
mudpyBaHHsA AAHWX, TeHepamii BHUMaAKOBUX dYucen. OOpaxoBYeThCS SK cyma
YaCOBUX XaPaKTEPUCTHK YCIX OJIOKIB amaparHoro 3aco0y. Po3paxyHOK CKIaAHOCTI
amapaTtypu Ui anapaTHoro 3aco0y MOTPiOHO MICTh 32-pO3pSAHUX PETICTPH, JBA
64-po3pAHUAX PETICTPH, Ta JABa MYJBTHIUIEKCOPA, OMEpPAaTUBHA TMaM'sTh IS
sbepiranas 320 pospsamiB. ToMy CKIamHICTh amapaTypH 6x32+2x 64+ 2 =322
PO3PSIIB PETICTPA.

Po3pobxa anzopummy pobomu npocpamuozo 3acofy. Ha manomy erarmi
PO3TIIAMAOTHCS OCHOBHI €Tanmy peam3aliii KPUNTOCHUCTEMH SKI B TOMAJBIIIOMY
JCTAM3YIOThCA 10 PIBHS BMKOHAHHSA OfeEpaliii B Mexax CTpyKTypHoro Onoky. B
pe3yNbTaTi OTPUMYETHCS 3arajibHa OJIOK-cxeMa (yHKIIOHYBAHHA MPOTPaMHOTO
3aco0y. Ha ocHOBI maHOTO eramy peasi3yeThCst IporpaMHe 3a0e3IeUCHHS.

brok cxema 3aranpHOrO (DYHKINIOHYBAHHSA MPOTPAMHOTO 3aco0y Al METOIY
6moxkoBoro ImHM(GPyBaHHS HA OCHOBI IEPECTAHOBKH OJIOKIB 3MIHHOI JIOBXKHHH
CKIIAMAETRCS 3 TAKUX OCHOBHHX OJIOKIB: BBEIEHHSA BXIJTHOTO TIOBIIOMJIICHHS,
TeHepYBAHHS pO3MIpIB OJIOKIB B 3aJaHOMY J1ala30HI 3HAYCHb;, TCHEPYBAHHS
KUTBKOCTI MOJKJTUBHX 3HAUCHb JIOBXKWUHU OJIOKY, TIEpeCTaHOBKAa OJIOKIB, BHBEACHS
MHQPPOTEKCTY.

Po3pooka npozpamnozo 3a0e3neueHHA, W0 peanizye KPURMOCUCHIEMY.
Jlanuii etan mepenbadae po3poOKy Ta BIAJIAroKCHHS MPOTPAMHHX 3aCO0IB IS
peam3amii kpunTocucTeM. Takok, BIAOYBaeThCS OOIPYHTYyBaHHS BHOOPY MOB Ta
CEPENOBHIN TPOTPAMyBaHHS ISl peajn3aliii mporpamHOTO 3aco0y. PospoOnenwmii
MporpaMHHil 3aci0 Mmiyarae TECTyBaHHIO. 30KpeMa, NMPH BHUKOHAHHI KYyPCOBOTO
npoekTy " Metoau Ta 3aco0u mmdppyBaHHS JAaHUX ' HA HOMY €TaIll MOJCTIOETHCS
nporpamMHuii 3aci0 Ha MoBI mporpamyBaHHs C++ Ta HaABOAWTHCS peasiamis
OCHOBHHX (PYHKIIIHi TIporpaMu: TeHEPYBAHHS PO3MIPYy OJIOKY, MEPECTaHOBKH OJIOKIB.

Takox, BinOyBaeThca po3poOka peKOMEH ALK 10 poOOTI 13 TPOTPAMHUM 3aCOO0M.
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2 BUMOI'M JO CTPYKTYPU TA O®OPMJIEHHA KYPCOBOI'O
[TPOEKTY

2.1 3aranpHa CTPyKTypa MOACHIOBAJIBHOI 3alUCKH

Koxen eram KypcoBOTO TMPOEKTYBaHHA OOOB SA3KOBO Ma€ 3HAWTH CBOE
BIIOOpaXeHHA Yy TOACHIOBAIbHINA 3amucii. [losicHioBaIbHA 3amucka MOBUHHA
BIAMOBIAATH 1HAWBIAyadbHOMY 3aBaaHHIO, a i odopmieras — ['OCT 2.105-95, sxi
CJII1 BpAaXOBYBAaTH Ha MOMEHT BUKOHAHHS PO3POOKH 3 BpaxyBaHHSAM BCIX o]imiiHuX
3MiH, BBEJACHUX B JIIIO.

[ToscHiOBabHA 3amMcKa A0 KYpPCOBOTO TPOEKTY TIOBMHHA MaTH TaKy
CTPYKTYpY:

1 Inhopmauiiino-3micmoeHa 4acmuHa, Ka MiCTHTD:

-  TUTYJIbHUHM apKyIl,

- 1HIWBIAyajJbHE 3aBJAHHS,

- aHOTAIIIIO;

- 3MICT.

2 OCHO6HA YACMUHA, KA CKITATAETHCA 3.

- BCTYIY,

- aHaj3 mpeaMeTHOl 001acTi,

- pO3pOoOKH CTPYKTYPH arapaTHOro 3acody;

- po3poOKH MpOorpaMHOTro 3a0e3MeUeHHS Ta TECTYBAHHSI KOPEKTHOCTI POOOTH;

-  BHCHOBKIB;

- TEpeiKy BUKOPHUCTAHUX JKEPEIT.

3  ooamku, sixi CKIIaMAIOTHCS 3 TEXHIYHOTO 3aBAaHHA, TEKCTY MPOTPAMHOTO
KOJy, a TaKoX, 32 HEOOXITHOCTI, PHCYHKIB, TaOIHIlh, PO3PaxXyHKIB, PE3yJIbTATIB
TECTyBaHHA TOINO, Kl 3 MEBHUX MPUYWH HE YBIUIUIA 0 CKJIaAy OCHOBHOI YaCTHHU
MOSICHIOBAJIPHOI  3aITMCKH, OJHAK HEPO3PWUBHO 3 HEIO TOB S3aHI 1 JTO3BOJIAIOTH
JIETANBbHIIIEC BUCBITIIOBATH MEBHI €TANM MPOSKTYBAHHS.

KpiMm mosicHIOBaJIbHOI 3amUCKH  KypCOBHM IPOCKT BKJIIOUAE  2PAPiuHy

YacmuHy, siKa MICTHTh PE3YJIbTATH KYPCOBOTO MPOESKTYyBaHHA, O(OPMJICH] Y BUTIISII
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CXCM.

2.2 InopmariiifHO-3M1CTOBHA YACTHHA MOSICHIOBAJIBHOI 3aMMCKH

TumyabHuili apKyuwi € NEPIIOID CTOPIHKOI KYPCOBOTO TMPOEKTY, HA SKIH HE
MPOCTABIIIETbCA HOMEP. Ha TUTYIRHOMY apKyIil MMO3HAYAIOTHCS MOBHI HA3BH BUITIOTO
HaBUAJBHOTO 3aknmany, (axkymerery, Kadeapu, Ha3zBa BHAY JAOKYMEHTa, TeMa,
PO3pOOHUK, KEPIBHUK, WICHH KOMICIi, pIK HanmucaHHsA. KpiM TOro TUTYJIBHHN apKyIil
MICTHTh PaMKy CITCIIAJIbHOTO THITY.

[Tpuknan opopMICHHS TUTYJIBHOTO apKYITy HABOAUTHCA Y J0JaTKy b.

B inougioyanvnomy 3aeé0anni momaeTbcsi KOHKPETHHUM 3MICT KOXKHOTO
KypCOBOTO TIPOEKTY, €Tamud HOro BWKOHAHHS, BUXIJHI JaHl po3poOKH, SKi
BU3HAYAIOTHCS KEPIBHUKOM. BOHO pO3TIAmaeThes 1 3aTBEPIKYETHCS HA 3aciAaHHI
kadeapu, TPO IO CBIAYMTH BIAMOBLAHHMEM MIAOUC 3aBiayBada Kadeapw.
[HamBinyanbHe 3aBHaHHSA B TIEPETIK 3MICTY HE BHOCHTHCS 1 Mae OyTH JPYroro
CTOPIHKOIO TICJIS TUTYJILHOTO apKyTiia.

[Ipukman 1HOWBIAYyaNbHOTO 3aBAAHHS OO KYPCOBOTO TMPOEKTY HABEICHO B
monatky /l.

KepiBHUK TIPOEKTY TPOIMOHYE 3MICT MOSICHIOBAIBHOI 3alACKH, SK MPABWUIIO, B
pO3pOo0IeHNX METOAMYHHMX BKAa3lBKaX, a00 B HABUATBHUX MIIAX 3MICT MOXKe
BHCBITJIFOBATHCH B 1HIWBIAYaIbHOMY 3aBJIaHHI.

Ha miacraBi 1HAUBI IyaTbHOTO 3aBIAaHHA PO3POOIISETHCSA TEXHIUHE 3aBIaHHS, SKE
MOMAEThCS TEepmmM 3 moAarkiB. [lpwkinan odopMyeHHS TEXHIYHOTO 3aBAAHHS
HaBeACHO y noaartky K.

AHOmauia TpU3HAYEHA I O3HAMOMIICHHS 3 TEKCTOBHUM JAOKYMEHTOM
KypCOBOTO TIPOEKTy. BOHAa TOBWHHA KOPOTKO XapakTEPHU3yBaTH METY TPOEKTY,
3aco0u, BUKOPHCTaHI Il JOCATHEHHS TOCTaBJICHOI 3aadi, KOPOTKY 1H(OpPMAIIIO
PO JAOCATHYTI pe3ynbTatd. Po3Mmip aHOTarli TOBWUHEH CTAHOBHTH TNPUOIU3HO
TPETHUHY CTOPIHKH.

AHOTAITIO PO3MIINIYIOTh OE3MOCEPETHBO 3a apPKYIIeM 3 1HIWBIIyaIbHUM 3aB-

JAHHSM, TIOUMHAIOYH 3 HOBOI CTOPIHKH (TPETHO1), HyMepalls SKOoi He TTO3HAYAETHC.
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3aronoBok (cmoBo AHOTAILIIS) posmimnyeTbesi o IEHTPY CTOPIHKH, MICIS HBOTO
MPOIYCKAETHCS OJMH PSAJOK. AHOTAIlS TTOAAETHCS TBOMA MOBAaMHU — YKPaiHCHKOIO Ta
OJIHIEIO 3 MIDKHAPOAHUX MOB (3a3BWYail aHTIIIHCHKOIO).

3micm po3TamoByIOTh OE3MOCEPETHBO MICIA aHOTAaIlli, TOYMHAIOUW 3 HOBOI
CTOpiHKK. Jl0 3MICTY BKIIIOYAIOTh. BCTYM, TMOCIIIOBHO TMEpeNiueHl Ha3BU BCIX
PO3AUTIB, MIAPO3AUIIB, MYHKTIB 1 MIAMYHKTIB (AKIIO BOHW MAiOTh 3arojIOBKH)
MOSICHIOBAJIBHOI ~ 3aITUCKH, BUCHOBKW, TIEPEIIK BHKOPUCTAHUX JUKEPEN, Ha3BH
JOJIaTKIB 1 HOMEPH CTOPIHOK, 3 SIKAX TOYMHAETHCS BHUKIAJACHHS BIMOBIHOTO
Mmarepiany. Jlo 3MicTy HEe BHOCATHCA TUTYJIBHUN apKyIll, 1HAUBIAyaJIbHE 3aBIaHHA Ha
KyPCOBHI TIPOEKT Ta aHOTAIIS.

[Tepma cropinka 3MmicTy OQOPMIISIETHCS HA apKyIll 3 PaMKOIO, fKa Mae
BCJIUKHIA TITAMIT, B IKOMY 3a3HAYa€THCA HA3Ba JTOKYMEHTY, YMOBHE MO3HAYCHHS (JHB
Ja), po3poOHUK, HOPMOKOHTPOJIEP TOINO, PEHITa CTOPIHOK — HA apKYIIl 3 PaMKOIO
1HII01 (hopMH, sIKa MICTHTH JTUIIIC YMOBHE TIo3HaueHH: (HoaaTok B). Homep cropinku
Ha TIEPIMIH CTOPIHIN 3MICTY TIPOCTABIAETHCS YV BIAMOBITHIH rpadi pamku. Cam 3MICT
3a HyMepari €0 TMOSICHIOBABHOI 3aITUCKH €, K TIPABUIT0, YETBEPTOO CTOPIHKOIO.

JIms  KypcoBUX TPOEKTIB MAOIMIJIBHOIO € TIPEIMETHA CHUCTEMa YMOBHHUX

TMO3HAYECHB, KA MA€ TaKy CTPYKTYpPY:

KX-XXXXXXX XXX XX XXX XX
v FAAREIFAAER FE
1 2 3 4 5 6

e 1 (XX-XX) — uncnosuit nmmdp xadpeapu, npuitaatuii y BHTY (ms xadenpu
3axucty iHdopmarii — 08-20);
2 (XXXXX) — ymoBHe ckopoueHHs aas aucimmiiau ( MIItaAK );
3 (XXX) — nepma mudpa 0 mo3nadae, mo 1e npoekt ( 1 — skmo pobdora ),
apyra i Tpets iudpu 03HaYaroTh pik, Hanpukial, 18 — 2018 pik );
4 (XX) — BapianT 3aBaanns ( Hanpukiam, 01,02, ..., 99);
5 (XXX) — mepma nudpa — Homep rpynu ( 1, 2 Tomo ), HacTymHI 1B1I G pH
MO3HAYAIOTh TAKE:

- HOMEp CTYJICHTA 3a CIHCKOM Yy >KypHaJl aKaJeMIuHOI TPynu —
13



JUIS TIOSICHIOBAJIBHOI 3aMMCKH, TEXHIYHOTO 3aBJAHHS, BIJOMOCTI
KyPCOBOTO TMPOEKTY;
- TIOPAJKOBUH HOMEp — /M CXeM Ta TMEPeNiKiB €JIeMEHTIB
(manpuknan, 001, 002 Tomo).
6 (XX) — ko moxkymenra ( Hanpukiaz [13 — mis mosicHrOBaIbHOI 3amucku, T3
— JUIs TEeXHIYHOTO 3aBmaHHs, El — &mad cxeMu eneKTpHYHOI
CTPYKTYPHOI ).

Takum urHOM, TIOSICHIOBAJTbHA 3aMKACKa JI0 KYPCOBOTO MPOEKTY, BUKOHAHOTO Y
2018 pomi cTyAeHTOM TEPIIOi TPYNH, SKOMY B TEPEIIKYy aKaJeMIdHOI TPymH
BIJIMOBIAAE€ TIOPSAAKOBUM HOMEp 25, HAa TeMy, IO Mae€ MOPAAKOBUA HoMmMEp 3 B
3arajJbHOMY TIEPEIIIKY TeM KYPCOBHX TMPOCKTIB, MOBUHECH BUKOPUCTOBYBATH YMOBHE
nosHaueHHss 08-20.MI1taAK.018.03.125 II13. Ilpm mpomy uisi HaHOTO BHUOAIKY
CTPYKTypa CHEIagi30BaHOro 3aco0y BHKOHAHA SIK CXEMa €JICKTPHYHA CTPYKTYpPHA
nosuHHa o3Hadatucs 08-20.MI1taAK.018.03.001 E1.

Hywmepartis y 3MicTi TMOUMHAETHCS 31 BCTymMy (BIAMOBIAHO MO0 HyMepamii y
TOSICHIOBAJIBHIN 3ammcini). Hymepariis cTOpiHOK 10 BCIM TOSICHIOBANBHIN 3aIHCII,
BKJTFOYAIOYH JIOJATKW, TOBUHHA OYTH HACKPI3HOIO.

Ha3em 3aroioBkiB 3MICTY TIOBHHHI OJHO3HAYHO BIIMOBIOATH HAa3BaM
3aroJIOBKIB MOSACHIOBAIBHOI 3aMMACKH 32 TEKCTOM. DOpMyBaHHSA 3MICTY Y TEKCTOBOMY
JOKyMEHTI Oa)kKaHO 3/IIMCHIOBAaTH aBTOMATHYHO, BUKOPHCTOBYIOUYH 3acO0M 0OpaHOIo
TEKCTOBOTO pemakTopa. Hasem ycix po3aunB, TIAPO3IUTIB, MYHKTIB, IMIAMYyHKTIB

MOBWHHI BUKOPUCTOBYBATH BUPIBHIOBAHHS JIO JIIBOTO KPAIO apKyTIIa.

2.3 3micT Ta 0(hOPMIICHHS OCHOBHOT YaCTHHH

Y ecmyni 3arojosox "BCTVII" posramoByoTs TOCEpPeInHI 3 HOBOI
MIPOHYMEPOBAHOI CTOPIHKH HA apKYIIIl 3 PaMKOIO.

BceTym moBrWHEH CTHCIO BUCBITIIOBATH TaKl TUTAHHS:

- CTaH PO3BUTKY MpoOIeMH B JaHIi ramysi;

- rajy3b BUKOPHUCTAHHS Ta MPU3HAYCHHS AAHOI PO3POOKH;

- aKTyaJIbHICTbH,
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- METY Ta 3a7a4i MPOSKTyBaHHS.

VY Berymi 1 Jami 3a TEKCTOM HE JI03BOJISIETHCA BUKOPHUCTOBYBATH CKOPOUEHI
CJIOBa, TEPMIHH, KPIM 3arajlbHOMPUAHATHX. SIKMO X B TEKCTI € HEOOXITHICThH
BUKOPWUCTOBYBATH TICBHI 3araJibHOMPUHUHATI CKOpoueHHs (abpeBiaTypu), TO TpH
BBEJICHHI iX BIIEPINE B Jy>KKaX CJIIJl BKa3aTH CKOPOYEHHA. | juIie micis 1poro AaHe
CKOPOYEHHSI MO’KHA BHUKOPHUCTOBYBATH MO TeKCTy. Hampwkian, GmokoBwit mmdp
(BII). ¥ na3Bax po3AuNIB, TIAPO3AUIB, MYHKTIB 1 MIAMYHKTIB BHKOPUCTOBYBATH
CKOPOYEHHS HE PEKOMEHYETHCA.

[Ipu BuKIaACHH] aKTyaJIbHOCTI OCHOBHY YBary HEOOXIHO TMPHUALIATH
KOHKPETHIM  po3poOllll, YHUKAOUW y3arajibHEHOI XapaKTEPUCTHKW  TepeBar
KpUNTOTpadiaHUX METOIB.

Merta KypcoBOTO POEKTYBaHHS (DOPMYITIOETHCA TAKUM YHHOM, 100 BKa3yBaTH
HA KOHKPETHY XapaKTEPUCTHUKY, KA MOKPAILY€ThCA M1 Yyac MpoekTyBaHHs. [Ipukan
o¢opMIICHHS Ta TIOJIAHHS BCTYITY HAaBEAEHO Y qoaaTky [ .

OO6c¢sT BCTYITy HE TTOBUHEH TICPEBUIIYBATH 2 CTOPIHKH.

Po3min auanizy mnpeomemnoi obaacmi tependadae OTIAL  aITOPHTMIB
kpunrorpadgiuanx 3aco0iB, MO0 BUKOPHUCTOBYIOTHCA Y KYPCOBOMY MPOEKTI, a TaKOXK
BIIOMHUX aHANOTIB. Ha OCHOB1 JaHOTO OMIAMY BIA3HAYAIOTHCSA HEAOMIKH QHAJIOTIB Ta
OOTpYHTOBYETBCS BHOIP 3aco0iB, HEOOXIAHUX ISl JOCATHCHHS METH KyPCOBOTO
npoekTyBaHHsA. [locwmanas Ha mkepena 1Hdopwmarii, BUKOPHUCTAHOT B TEKCTI
MOSICHIOBAJIHHOI 3aIMMCKH 3arajioM 1 B JAHOMY ITIIPO3aLIT 30KpeMa € 000B’ I3KOBHMH.

PexomenmoBanuii o6csar po3auty — 2-3 CTOPIHOK.

Po3nin, npucesueHuii po3pobui ma avanizy Kpunmocucmemu, Mae MiCTHTH
JETANBHAUIN ONMUC KOHKPETHUX KPUNTOTPahIIHUX METOIB SKI BHKOPUCTOBYIOTHCS IS
MPOCKTYBAHHS, y3araJlbHCHUH OIUC Ta aHAJI3 CTIMKOCTI KPUIITOCUCTEMH.

PexomenmoBanuii o6csar po3autry — 5-7 CTOPIHOK.

Po3nin, mpucesueHuii po3pobui cmpykmypu anapamHozo 3acody, TMOBUHEH
MICTUTH OIIMC OCHOBHUX OJIOKIB, iX B3a€MO3B SI3KIB Ta MOJAJBIINA JCTATLHUN OITHC
iX CTPYKTYpPH, IO JAETANBHIIIEC OMUCAHO Y miAPo3aim 1.3 X METOAMYHAX BKa31BOK.
Bin moBuHEH B1I0OpaXkaTH CyTh MPUHHITHX PIMICHH MO0 CTPYKTYPH amapaTHOTO

3aco0y Ta HMOro OCHOBHHMX CTPYKTYpHHX Oj0OKiB. IIpM IbOMy pPEKOMEHIYETHCS

15



BAKOPHCTOBYBATH PIBEHB JETANTI3aIli HA PIBHI CXEM CICKTPUUHUX CTPYKTYPHHX.

PexomenaoBanuit o0cAr po3aity — 7-9 CTOPIHOK.

Po3nin, mnpucBiYeHUi RPOPAMHO20 3a0e€3neueHHA ma  MecmyeaHHA
KopekmHocmi pobomu, nependavae NPEACTABICHHS Yy3arajJlbHEHOT'O aJrOpUTMy
poboTH mporpaMHOro 3aco0y Ta HOro OCHOBHUX CTPYKTypHHX OmokiB. Kpim Toro,
JAaHWW PpO3AL1 TOBHHEH MICTHTH ONMC OOpaHHUX CTYyACHTOM 3aco0iB I
KOMIT IOTEPHOTO MOJICITIOBAHHSA, PE3YJIbTaTH MPOBEACHOTO TECTYBAHHS.

PexomenaoBanwuii o6car pozminy — 8-10 cropiHok.

Bucnoexu opopmmiooTh 3 HOBOi MPOHYMEPOBAHOI CTOPIHKH, MOYMHAIOYH 31
cioea "BHUCHOBKH" mnocepenuHi psAKy BEIMKUMH JITEpaMH, TICIA YOTO
MPOITYCKAETHCS OJTUH PAIOK.

Y BHCHOBKax HaBOAATHCSA OCHOBHI PE3yNbTaTd pPOOOTH HAI KypPCOBUM
mpoekToM. KOpPOTKO MO OCHOBHHX PO3AUIAX OMUCYIOTHCS €Tald peam3aiili 3agadi
KYPCOBOTO TIPOCKTY. BU3HAYAETHCSA THTT YCTAHOB Ta MMPUEMCTB JUTSl IKHX TOTUTHHE
BIIPOBATKCHHS PO3POOKH.

Ha ocHOBI oTpumMaHmx B XOAI KYPCOBOTO TIPOSKTYBaHHS pE3yJIBTATIB
HAJAIOTHCST OOTPYHTOBAHI BHWICHOBKM IMOAO TIEPEBAr Ta HEIOJIKIB PO3POOICHUX
amapaTHUX Ta MPOTPaMHUX 3aco01B Iy peamizamii kpunTocucteMu. OO0B’I3KOBO
CJA 3a3HAYUTH TEPCHEKTUBH YAOCKOHAJIIGHHS PO3PO0JIeHUX KpunTorpahiaHuX
3ac001B.

Iepenixk euxopucmanux oO0xcepen obhOPMITIOIOTH 3 HOBOI HPOHYMEPOBAHOI
cropiaku, moumHaroun 13 3arosniopky "TIEPEJIIK BUKOPUCTAHUX JKEPEJI™
MOCEPEIUHI PSAIKA BETUKUMH JIITEPAMHU, TICIIS YOTO MPOMYCKAETHCS OJTUH PAIOK.

[lepenik TOBWHEH MICTHTA BHKOPHCTaHI JpKepena iHgopmalii, ski Oyio
BUKOPWCTAHO B TMPOIIECI BUKOHAHHS MPOEKTY, 1 Ha sAKI MOBWUHHI OyTH 00OOB’S3KOBI
MOCWJIAHHS B TEKCTI MOSCHIOBANBHOI 3anucku. Jxepena iHpopmarii (KHUTH, CTaTTI,
MaTEeHTH, KYPHAJIU, IHTEPHET-CTOPIHKN ) B 3aTATbHUHA CTIMCOK 3aMMACYETHCA B TIOPAIKY
MOCWJIAHHS HA HUX B TEKCTI MOACHIOBAJbHOI 3amucku. [locwnanHsa Ha mitepaTypy
HABOJATh B KBAJPATHHUX IyKKaX B MICII BHKOPWUCTAHHA 1H(OpPMAIi 3 JaHOTO
JoKepenia, BKa3yloud TOPAIKOBHA HOMEpP 3a crmuckoM. Hampwkiaa, mocwuiaHHA Ha

IICBHY CTATTiO, sKa IIOA4A€TbCA UYCTBCPTOKO B HepeniKy BUKOPHUCTAHUX JKCPCIL,
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opopmiioeTheas  TakuM  umHOM: "Cepel CUMETPUYHHX aJTOPUTMIB  BHUISIOTH
HanOLBII BigoMmi [4] : ...".

ko BuHWKAE HEOOX1AHICTH MOCIATHUCS HA JEKUTbKA JHKEPEN iX 3amuCyiOTh B
MOPSIIKY 3POCTaHHS HOMEPIB. [Ipu 1bOMy, SKIIIO B MOCIIJOBHOCTI HOMEPIB JKEPET
NOCTUTb 3yCTpIYaeThca OUIbIE ABOX HOMEPIB, TO 3 JAHOI YAaCTUHU TEPENIKY
BKA3yETHCS JIMIIIE TIEPITIE Ta OCTAHHE JHKEPEIIO, a MK HUMH CTaBJIATH Aedic. B 1Hmmx
BHUITQIKAX MDK HOMEpPAMH JDKEPENl CTaBUThCS Koma. Hampuwkman, mocuimaHHsA Ha
JDKepena, AKl MaloTh B mepeniky Homepa 1, 4, 5, 6, 8 moBUHHO 0GOPMITIOBATUCH
tTakuM urHOM: [1, 4-6, 8].

KoxHe mxepeno MOBHMHHO OYTHM BKA3aHO Pa3oM 3 BUJABHUIITBOM, POKOM
BHJIQHHS, KUIBKICTIO CTOPIHOK. J[kepena 1Hdopmarlii B meperik 3amucyOTh MOBOIO
opuriHaimy. Y TEpemiKy KOXHE JDKEpeIo 3amucyloTh 3 abs3aiy, HyMepyloTh
apabchkuMu nMdpamu, mounHarouu 3 oauHUIN. [IpaBuiibHe 0GOPMIICHHS MEBHOTO
JoKepena tH(opmarlli MOXKHA TIEPETIIAHYTH y TIEPEITIKY JIITePaTypHUX HKEpen y Oy ib-
AKOMY HaBYATbHOMY TIOCIOHHMKY. SKIMO y CIMHUCKY BHUKOPUCTAaHHUX JDKEPEN €
MOCHJIAHHS Ha CIICKTPOHHI PECYpPCH, CIIJ HABOAWUTH PEKHAM IOCTYMY IO TAHOTO
pecypcy. Hampuknan, mid eneKTpOHHUX JKypHATIB BKa3yeThbCa yHI(iKOBaHWN
nokarop pecypceis (URL).

[Tpuknan odopmieHHS TEPENiKy BHKOPHCTAHHMX JUKEPEN PI3HOTO XapaKTepy
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Hocunanns na web-cmopinxu:

11.Van der Spiegel J. VHDL Tutorial. URL:
http://www.seas.upenn.edu/~esel71/vhdl/  vhdl primerhtml (gata 3BepHEHHS
22.03.2017) — Hazga 3 ekpany.

12.JTaboparopis IMEHI1 npodecopa KaneBchkoro. URL:
http://kanyevsky.kpi.ua/VHDLIabukraine/VHDLIabukraine html/ (mata 3BepHEHHS
22.03.2017) — Ha3Ba 3 ekpany

2.4 OdopmIIeHHSI T0IaTKIB

[lepmum apkyimeM AOMATKIB JJII KYPCOBHUX TPOEKTIB Mae€ OyTH TEXHIUHE
3aBJaHHS, B SKOMY BKa3yIOThCA: HAMEHYBAHHS Ta Tally3b 3aCTOCYBAHHSA PO3POOKH,
OCHOBA JIJIsl PO3POOKH; MeTa 1 TMPU3HAUCHHS, JHKepesia po3poOKH; TEXHIYHI BUMOTH
(TTOKA3HUKHW TTPU3HAYEHHS, IOKA3HUKHU HAAIHOCTI, BUMOTH O€3MEKH TOIIO); CTaali Ta
eTanu po3poOKH; TOPAAOK KOHTPOIIIO Ta MpUiMaHHA. TexXHIUHEe 3aBNaHHS TMOBUHHO
OyTH gomaTkoM A 10 TIOSCHIOBANBHOI 3amucku. [Ipukmam opopMIICHHS TEXHITHOTO
3aBJaHHS HaBeAeHUH y moaarky XK.

KpiM TexHIYHOTO 3aBIAaHHS, JOJATKH MICTATh MaTEPla, SKHI:

- € HeoOXIAHWM IS TIOBHOTH BHKJIQJCHHS PE3YJbTATIB 1 PO3YMIHHS
MMOSICHIOBAJIBHOI 3alMCKH, ajie 1X BKIIFOYEHHS JO OCHOBHOI YAaCTUHU MOXKE
3MIHUTH BIOPSIKOBAHE ¥ JIOTIUHE YSABJCHHS PO KYPCOBUH MTPOCKT;

- He MOXe OyTH TOCHITOBHO PO3MIIICHWA B OCHOBHIN YaCTHHI 3BITY 4epe3
BelMKui 00car (momaTkoBi imrocTpamii, cxemu abo TaOJMI, JHCTHHT
MporpamMu, 1HCTPYKINI, METOAUKH, ONHUC KOMIT IOTEPHUX TMPOrpam,
po3pobieHnx ab0 BUKOPHCTAHUX Y TPOIECT KypCOBOTO TPOCKTYBAHHS
TOIIIO).

Jlomatkn HEOOX1AHO TIOUMHATA 3 HOBOI CTOPIHKH, BKa3ylOUH 3BEPXY

mocepenH1 psaaka cJioBo JlogaTok™ 1 uepe3 mpoIyck — Woro mo3HaueHHs. JlomaTku

MO3HAYAKOTh MOCIiIOBHO BEJIMKAMHU YKPAiHCHKMMU JITEPAMH, 38 BUHATKOM JjtiTep I,
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€.3, L1, 1, 0,4, b. dxuio mogaTkis Gijpime Hix JITEP, TO MPOIOBKYIOTh MMO3HAYATH
apabcpkumu mrdpamu. J[03BONISETHCS TTO3HAYATH JTOAATKH JTATHHCHKAMU JIITEPAMH,
3a BuHATKOM JiTep | 1 O.

KoskeH mopgatok MOBWHEH MaTH TEMaTWYHHWH (3MICTOBHHIA) 3arojIOBOK, SKHMA
3aMMUCYIOTh MocepeauH1 psaaka, Hanpuknand, "Jlogatok b. Texer nmporpamu”.

VY TekcTi MOACHIOBAJIBHOI 3ammMCKH HEOOX1AHO 000B’A3KOBO TOCHWJIATHCH HA
JOJIaTKU Y BIAMOBIAHUX MICIISIX 3 METOK 3BEPHEHHsS yBarm uWTada Ha Te, IO
pe3yNbTaTH BUKOHAHHS TIEBHOTO €TaIly KYPCOBOTO MPOCKTYBAHHS HE OOMEXKYIOTHCS
JIUITIC HaBEICHUMH B TIOSICHIOBATbHIN 3amuciii. KpiMm TOTO, MOTyCKaEThCS MOCHIaHHS
Ha TIEBHI YacTWUHU Ao0jaTKiB. Hampukiaa mocuiaHHs Ha MEBHI TaOMWIN Ta PUCYHKH

"

ohopMITIOIOTEC  TakuMm  umHOM: "(y Tabn. B.3)", ".. xapakrepucTuUKH

"

nmpoaHai3oBaHux OjokoBMX MHGPIB HaBedaeHo y Tadbm. B.3", Ha puc. ['1
HABEJICHO BUIJIAA BXIAHMX BHXIJHUX CHTHANIB OJIOKY MIAHECEHHS J0 CTEMCHS 3a
MO/TyJIEM IPOCTOI0 YKCIIA MICIsT 0OpOOKH IepIoro OJIOKy JaHuX .

CTopiHKM MOMaTKIB HYMEPYIOTHCSA, TPOJOBXKYIOUM 3araJlbHy HyMEpaImio Y
MOSICHIOBANBHINM 3amuciil. Bel TOMaTKH BKIIOYAIOTH JO 3MICTY, BKAa3yIOUH HOMED,

3aroJI0BOK 1 CTOPIHKH, 3 IKHX BOHH TOUHMHAIOTHCS.
2.5 Odopmnenns rpadgiaHOT YaCTHHH

I'pachiuna wacTHHA PO3MIITYETHCS MICHSA A0AATKIB. [ BiaaineHHs rpadidHOi
YaCTUHU BlJ TOSCHIOBAJIBHOI 3alTMCKH BHKOPHUCTOBYETHCS apkyrn dopmary A4 Ha
AKOMY TIO TIeHTPY Bemukumu jitepamu numryTs "[ PAOIUHA YACTHUHA", micns
SAKOTO TOIAl0Th PO3POOIIEHI CXEMH.

VY rpadiuHiii yacTHHI KypCOBOTO MPOEKTY TMOBHHHI IMMOJABATUCh CXEMH, K1
MPU3HAYEH] JUTsl BUKOPUCTAHHS T Yac peamizamii 3aco0iB kpuntocucteMu. Cxemu,
HaBeNeH! B TpadiuHii 9acTWHI MArOTh mUQp, SKANA BU3HAYAETHCS BIAMOBIIHO [0
3arajlbHUX TMPaBWI I KypCOBOTO NPOEKTY (AuMB. mApo3aur 2.2), Ae SK KOJI
JOKYMEHTa BUKOPHUCTOBYETHCSI TTO3HAYEHHS BHAY Ta TAMY cxeM BianosigHo ['OCT
2.701-84.

Jliust BimoOpakeHHS OCHOBHHX PE3yJIbTaTIB, MOB’SA3aHUX 31 CTPYKTYPOIO
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CHeIiaji30BaHnX 3aco01B KpunTorpaiyHOTO 3aXMCTy 1H(OpMaITi, creman30BaHux
IPOLECOPIB HEOOXITHO BUKOPHCTOBYBATH CXEMH EJIEKTPUYHI, Kl O(QOPMITIOIOTHCA
sianosigao Ao JICTY T'OCT 2.702:2013, TOCT 2.708-81, TOCT 2.721-74 (3
ypaxyBaHHSIM BHECEHHMX 3MiH, 30kpema peaakiii 2000 poky). 3 ypaxyBaHHSIM METH
KYPCOBOTO MPOEKTYBAHHSI PEKOMEHAYETHCSA OOPMITATHA PE3YNbTATH Y BHTJISI CXEM
CTPYKTYPHHUX, TaKOX JOMYCKAEThCsT ODOPMIICHHS Y BUTIIAAI cXeM (DyHKITOHATBHUX
Ta cxeM o0 ’emHaHWX (JIMINE 3a YMOBH, IO BOHH 00 €IHYIOTh CJIEMEHTH CXEM
CTPYKTYpHHUX 200 ()YHKIIOHATBHUX 3 €IEMEHTAMH CXEM 1HIIOTO THITY, HAMPUKIIA 3
eJIEMEHTAaMH CXEMH 3’ €THaHb a00 CXEMH 3arajbHo1).

Jlns  BiAOOpaKeHHST OCHOBHMX pE3YJIbTATIB, TIOB A3aHMX 3 aJTOPUTMaMHU
poOoTH Ta mporpaMamMu i 3aco0iB  KpunTorpadiuyHOTO 3axucTy 1HdOpMmarti
HEOOX1THO BHKOPHUCTOBYBAaTH CXEMHU aJTOPUTMIB, Tporpam, cuctem. [lani cxemu
odpopmmoroThest BiamoBiaHO a0 ['OCT 19.701-90 (3 ypaxyBaHHSIM BHECEHUX 3MiH,
sokpema pepakmi 2008 poky). 3rigHO 3 METOI KYPCOBOTO MPOSKTYBAHHS
PEKOMEHAYETHCST OPOPMITIOBATH PE3YIBTATH Y BUTIIAM CXEMH TIPOTPaMH. Y BHITAIKY
BUKOPHUCTAHHA JCKIJTBKOX CHEIIMPOTICCOPIB B CHCTEMI JOMYCKAETHCS BUKOPHUCTAHHS
CXeM B3aEMOJIi Mmporpam i BiIOOpakeHHS OCOOIMBOCTEH oOpraHizailli CroijabHOI
00poOKHM TaHHUX ITUMH MIKPOIPOIIECOPAMH Ta OCOOMBOCTEH MTepeaaBaHHsI KEPYBAHHS
MDK PI3HEMH MIKpOTporiecopamu (y BUMAAKY HAsSBHOCTI).

BianoBigHO 70 TEMaTWKHM KypCOBOTO TIPOCKTYBAHHS PEKOMEHAYETHCS
pPO3pOOITATH HE MEHINE IBOX CXEM: CIIEKTPUIHA Ta CXEMH aJTOPUTMIB, TIPOTPaM.
Hampukman, mist KypcoBOro TPOEKTY, M0 peali3ye KPUNTOCHCTEMY OJOKOBOTO
mupyBaHHS HA OCHOBI MEPECTAHOBKH OJIOKIB 3MIHHOI JOBXHWHH TpadiuHa yacTHHA
MOE CKJIQJATHUCS 3 TAKHX CXEM:

- VYzarambHeHa CTPyKTypa CICIadi3oBaHOTO 3aco0y MId  peam3arii
KpunrocucteMu. Cxema eJNeKTpWYHA CTPYKTypHA — JUIsl BIAOOPaKEHHS OCHOBHHUX
CTPYKTYPHHX OJIOKIB MIKPOIPOIIECOPHOI CHCTEMH.

- brniok mepecranoBok. Cxema eNeKTpHYHA CTPYKTYpHA — JUTsSl BiAOOpaKeHHS
CIEMEHTIB Ta iX 3B A3KIB, HEOOXIAHWUX /JIA peamsaiii omepariii nepeadadeHux
PO3pOOITFOBAaHIM METOIOM OJIOKOBOTO TTH(PYBAHHS,

- Cxema ¢ynkimonyBanHs mporpamMHoro 3aco0y. Cxemm mporpamui — Jist
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B1IOOpaKEHHS OCHOBHHMIX €TamiB pPoOOTH MPOTPAMHOTO 3aco0y KpunTorpahiaHOTOo

3axuCTy 1H(popmarii.

2.6 3aranpH1 ipaBuiia 0POPMIICHHS

[ToscHIOBaIbHA 3aMKMCKA BIAHOCHUTHCA A0 TEKCTOBUX JOKYMEHTIB, SIKI MICTSTh
1H(dopMaLit0, MOJaHy B OCHOBHOMY TEXHIYHOIO MOBOIO Ta rpadidyHy iHpOpMaIio y
BursAAl  LmocTpamiii.  [loscHIoOBagbHA 3ammMcKa BHUKOHYETHCA 3TITHO  BHUMOT
mikaepxkasHoro craagapty ['OCT 2.105-95. Tekct mMOSCHIOBAIBHOI 3alMCKH
NoBMHEH OyTuM HaOpaHWii Ha KOMITFOTEpI Ta PO3APYKOBAHWHM HA CTaHJAPTHUX
apkymiax nanepy dopmary A4 (210x297 mm) 3 oHIET CTOPOHH.

Pamku. KoxeH apkyiil MOSCHIOBAJIHOT 3aMMCKH 10 KyPCOBOTO MPOEKTY (KpiM
aHOTAaI1 Ta 1HAUBITyJIbHOTO 3aBJaHHsT) TTOBUHEH MaTH CTaHIAPTHY paMKy poO0doro
MoJisi 1 OCHOBHWW Hamwc. TUTYJIbHHWHA apKyIl MOBWHEH MaTH PaMKy, HaBEACHY Y
nonatky b, mepma cropinka po3aity 3MICT nmoBunHa OyTr odopMiieHa HA apKyIi 3
PaMKOIO, HaBEACHOIO y MoAaTKy B, HacTymHa Ta BCl 1HIN CTOPIHKKA TOBHHHI OyTH
oopmITeH1 Ha apKyIIax 3 PaMKOIO, HaBeACHO y AoAatky I'. ¥V koxHy paMky (OKpiM
paMKH TUTYJIBHOTO apKyina) 000B’sI3KOBO TTOBHHHI OYTH BIHCAaHI HOMEP CTOPIHKH Ta
mupoBuit Ko mpoekTy. s ¢hopMyBaHHS paMOK MPW BHKOHAHHI TOSICHIOBAJTEHOT
3aMUCKH Y TEKCTOBOMY pemakToplt Microsoft Office Word pexomennmyernes
KOPHUCTYBATHCh MOKITUBOCTAMHU O(hOPMIIEHHS KOJIOHTHTYJIIB.

HIpugm i éiocmynu. TekcT TMOACHIOBAJIBbHOI 3alMCKH MOBHHEH OyTH HaOpa-
HU#l y Oyap-fKOMy TeKCTOBOMY pemaktopi (Hampukiazn, Microsoft Office Word)
mpudrom rapuiTypu Times New Roman kertem 14. TekcT 3amucku ¢ ApyKyBaTH
yepes MIBTOpa IHTEPBAM. TEKCT PO3MINIYIOTh TaKMM YHHOM, IMOO BIJACTaHb BIJ
pamMku 70 poOOYOro TOJIS CTAHOBHWJIA: 3J1iBa 1 CIIpaBa — HE MEHINE S MM; 3BEpXY 1
3amn3y — He MeHtne 10 mm. HasBHICTh paMoK y 1oaTKax He € 000B’ SI3KOBOIO.

Hymepauia cmopinok. CTopiHkd MOBHHHI OyTH TIPOHYMEPOBaH1, MOYWHAIOUN
3 uerBeproi (mepmia cropiaka po3aury 3MICT). Cropiakm 1-3 (A1 MICTATH
TUTYJIBHAIA apKyIll, 1HIABITyaIbHE 3aBJaHHA, aHOTAIlls) HE HyMepyIoThca. CTOPIHKH

MOSICHIOBAJIPHOI 3aIlCKH CJI1J] HyMEepyBaTH apaOChKHMHU ITU(paMu, TOASPKYIOUHCH
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HACKpI3HOiI HyMepaini BIPOAOBXK yChOTO TeKCTy. HoMep CTOpIHKHM TPOCTaBIAIOTh Y
BIJIMIOBITHOMY MicCITl paMKu. Hymepartist 101aTKIB MPOJAOBKYE OCHOBHY HYMEPAIIiio.

Odhopmnenna po3oinie i niopo3oinie. CTpyKTypHUMHU €JIEMEHTAMU OCHOBHOI
yactuau [13 € po3aumm, miapo3 U, MyHKTH, TITYHKTH, TIEPEITIKH.

Po30in — ronoBHA CTYMiHb MOALTY TEKCTY, MO3HAUYEHA HOMEPOM 1 Ma€ 3aroJio-
BOK. [/i0p030i1 — 4yacTHHA PO3/LIy, MO3HAYCHA HOMEPOM 1 Ma€ 3arojoBoOK. [/yHKkm —
YacTWHA PO3JUTY YW MIAPO3/UTY, MO3HAYEHA HOMEPOM 1 MOXE MAaTH 3arojiOBOK.
[lionynkm — dYacTHMHA TYHKTy, TMO3HAU€HA HOMEPOM 1 MOKE€ MaTH 3arojioBOK.
3aroyIOBKM CTPYKTYPHHUX €JIEMEHTIB HEOOXITHO HYMEPYBaTH TUIBKH apaOChKAMH
YUCJIaMHU.

Koxen po3ain pekoMeHIyeThCS TIOUHHATH 3 HOBOI CTOPIHKH. 3aroJIOBKH YCIX
OCHOBHMX PO3UTB (3ar0jIOBKHA TEPIIOTO PIBHSA) 3aMKMCYIOTHCS 3 a03aily BETUKHMH
JITEpaMHu 3 BUPIBHIOBAHHAM IO IMUPHHI. 3ar0JIOBKHM PO3/LIIB, 10 MICTATh aHOTAIIIIO,
3MICT, CIMCOK BHKOPHUCTAHWX JDKEPENT BHUKOHYIOTh TaKOX BEIUKUMH JIITEPaMH,
OJTHAK BUPIBHIOBAHHA BIMOYBAETHCA TOcepeanHl psaka. [licns 3aromoBkiB po3mdiiiB
MIPOTYCKAIOTh OJTUH PSATOK.

3aroyioBKM ycCiX MIAPO3AUIB, MYHKTIB Ta MIAMYHKTIB 3aMUCYIOTh 3 ab3arry.
[lepen 3aromoBkaMu TIAPO3AUTIB 1 TICIA HUAX TPOMYCKAIOTh OAWH psaaok. Haspw
PO3/ITIB 1 MAPO3ALUIB HE TTOBHHHI MAaTH KPalKH B KIHIII.

B xiHIll Ha3BW MyHKTIB Ta MIIMYHKTIB CTaBUTHCA Kpamka 1 MOTIM 3 HOBOTO
PEUCHHSA TIOUMHAETHCA BHUKJIQACHHSA iX 3MICTY, TOOTO BHIUIITH iX 3aroJOBKH
BIICTYyIIaMU HE TOTP1OHO. 3aroJIOBKH PO3IUTIB 1 MAPO3ALUIB, MyHKTIB 1 MAMYHKTIB
HE ITOBMHHI MICTHTH 3HAKIB IICPEHOCY Ha HOBHH PSIOK.

OCHOBHI PO3MIIH HYMEPYIOTh TMOPSAKOBUMH HOMEPAMH B MeEXaX BCHOTO
nokymenTa (1, 2, 1 T.4.). [limpo3ainm HyMepyrOTh B MeXaX KOXXHOTO PO3/ITY, MyHKTH
— B MeXKax miapo3auny i T.4. 3a ¢opmoro: 1.1, 1.2 — as posaims; 1.2.1, 1.2.2 — nns
nyakTiB; 1.2.2.1, 1.2.2.2 — qyis mamyskTis. [udpu, siki BKa3yroTh HOMEp, HE TIOBUHHI
BUACTynaTH 3a ab3ai. [licia Homepa Kpamky HE CTaBJISITh, @ IPOMYCKAIOTh OJMH 3HAK.
JlomycKaeThesl pO3MIIIYBaTH TEKCT MK 3ar0JI0BKaMH PO3LTY 1 IMAPO3ILTY.

Ilepeniku. B TekcTi JOKyMEHTa MOXKE HABOJUTHCHh TICPENIK, SKUN

PEKOMEHIyE€ThCSI HyMEPYBaTH MAJIMMHU JIITEPAMH YKPAiHChKOI abeTKH 3 JTyKKOt0 abo
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nedic mepen TekcToM. s momaabIioi aetamizaiii BUKOPUCTOBYIOTHh apadCchki mudpw
3 Ay Kkoro. Hampukmna:
a) TyT MUMIETHCS TEKCT NMEPIIOTO MYHKTY 3 TIEPENIKY Ta HOTO TIPOJOBKEHHS,
6) TyT NHIIETHCI TEKCT APYroro IMYyHKTY 3 TMEPEeIiKy 1 MoJabIilla HOTo
JeTani3ais:
1) TekcT meperniky MOAAIBINOI AeTami3allli MepeniKy BHUIIOTO PIBHSA Ta
WOT0 MPOJIOBKEHHA,
2)...;

B) OCTAaHHI# MyHKT MEPEIIKY.

Ogopmnenna mabauyp. TabAUIEO POMIIIYIOTh CHMETPHYHO A0 TEKCTY IICIIA
MEePIIOTO MOCKJIaHHS Ha AaHid CTOpIiHIN a00 Ha HACTYIHIN, AKIIO HA AaHii BOHA HE
YMIIIY€ETHCS 1 TAKAM YAHOM, 100 3pyuHo Oyio ii po3rmamatu 6e3 moBopoTy abo 3
noBopoToM Ha KyT 90°. Tabmuil y TEKCTI MOACHIOBAJILHOI 3aMUCKA HAOMPAKOTHCS
OCHOBHUM IPU(PTOM, B AEAKUX BUIMAIKAX PO3MIP MIPUPTY MOXKE OYTH 3MECHIICHHMA
mo 10-12. Iligmucw TaGnuIe PO3TAMIOBYIOTHCSA HAJ TAOTUICIO 13 3a3HAUCHHAM il

HOMEPY 1 Ha3BH, BUPIBHABIIHM 32 JIIBOIO MeXxero. Hampukian,

Tabmuma 3.1 — XapakrepucTrkH O;J0KOBUX MH(PIB

Kinbkicts JloBxuHa Pozmip
broxoswuit mmdp payHJIB KITIOua OITOKy
r K (611) W (611)
Blowfish 16 32-448 64
Camellia 18 128 128
CAST-128 16 128 64
DEAL 6 128/192 128
128/192/256
DFC 8 (a60 0-256) | 28

(44

Ha Bci Tabmmmi marote 6y mocuiaHHsA 3a (GOPMOIO . B Tabn. 3.1 abo B
nykkax 3a Tekcrom (tabum. 3.1). [locunanus Ha paHiiie HaBeACHY TaOIMITIO TAIOTh 31
CKOPOYEHUM CJI0BOM "'quBHCH" (muB. Tabm. 3.1) 32 X0I0M UM B KIHITl PEUCHHS.

[Ipu mepeneceHHi dYacTWH TaONWIN HA I1HIN CTOPIHKH, TOBTOPIOIOTH abo
MPOIOBXKYIOTH HaliMeHyBaHH: Tpad. JlomyckaeThcs BUKOHYBATH HyMmepaiiio rpad Ha

MoYyaTKy TaOauIll 1 NPH TEPEHSCEHHI YacTWH TaONMIll HAa HACTYIHI CTOPIHKH
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http://ru.wikipedia.org/wiki/Blowfish
http://ru.wikipedia.org/wiki/Camellia
http://ru.wikipedia.org/wiki/CAST-128
http://ru.wikipedia.org/wiki/DEAL
http://ru.wikipedia.org/wiki/DFC

MOBTOPIOBATH TUIBKK HyMmepariio rpad. ¥ Bcix BHMaakax HaWMEHYyBaHHS (MPU HOTO
HAsBHOCTI1) TAOUIN PO3MIINIYIOTh TUTBKH HAJ TMEPIIO0 YAaCTHHOIO, a HAJ 1HIIAMH

yacTHAMU 3mBa mamnyTh "llpogosxkenns Ttabmum 3.1" OGe3 kpamkh B KIHIT,

HaMpUKIIa,

[Tponossxenns Tadmuim 3.1

Kinpkicth JloBxnHa Po3mip
briokoBwmii mmdp payHiB KJII04a 0JIOKY
r K (61T) W (6171)
RC5 1-255 0-2040 32/64/128
TEA 64 128 64
XTEA 64 128 64

Odopmanennsa pucyHnkie. Pucynku po3MimyroTh B TEKCTI abo B gogaTkax. B
TEKCTI PUCYHOK PO3MIIIYIOTh CHMETPUUYHO O TEKCTY MICIsA TEPIIOro MOCHIaHHS Ha
HbOTO a00 HA HACTYIHIA CTOPIHII, AKIIO HA AaHIN JUIsl HhOTO HE BUCTAUYa€E MicIls, O3
moBopoTy. Ha Bci pucyHkn maroth OyTH mocuiaHHs 3a ¢opmoro: " ... Ha puc. 2.1",
abo B myxkkax mo Tekery (puc. 2.1). IlocumanHs Ha paHiie HaBEACHWHA PHUCYHOK
JAIOTh 31 CKOPOYEHWM CJIOBOM 'mmBHCH' (amB. puc. 2.1) 3a XOm0M YW B KIHII
PCUCHHS.

Kosken prcyHOK TIOBHHEH MaTH HOMEp 1 TMIIIMHC, PO3TAIOBAHI T PUCYHKOM
o 1eHTpy. HyMepyroTs pUCyHKH B MEXKax PO3JUTB, BKA3ylOUW HOMEP PO3ILTY 1
TTOPSATKOBHAN HOMEP PHUCYHKY B PO3ILUI, PO3MUIAIOYH iX Kpamkor. J[03BOJAETHCS
HyMEpyBaTH PHUCYHKH B MeEXaX BChOTO JAOKyMeHTa. MikK HOMEPOM Ta HAa3BOIO
PUCYHKY CTaBIIATh THpe. Kpanky B KiHIN TiINUCY HE CTaBJIATh, 3HAK MEPEHOCY HE
BUKOPHCTOBYIOTh. K0 HaliMEHyBaHHS PUCYHKa JIOBTe, TO HOTO MPOJOBXKYIOTH Y
HACTYITHOMY PSKY.

Mik pUCYHKOM 1 TEKCTOM TPOMYCKAIOTh OJUH pAaok. Hampukman,
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http://ru.wikipedia.org/wiki/RC5
http://ru.wikipedia.org/wiki/TEA
http://ru.wikipedia.org/wiki/XTEA

512 Git 512 Git

D 160 Gir

E | -+ Hgy, | *| Hgy,

o Nenrea

160 Git 160 Gir

Pucynok 2.1 — Cxema obuuncienns 3HaueHHs rem-gpynkii SHA

Odropmnenns gpopmyn. Koxny bopMyiry 3anucyiOTh 3 HOBOTO PSAAKA, CHMET-
PUYHO JI0 TEKCTY, KypcuBOM. Mixk (pOpMYIIOIO 1 TEKCTOM MPOMYCKAIOTh OJUH PSJIOK.

YMOBHI JTEpHI MO3HAUYCHHA (CMMBOJM) B (POpPMYyJl MOBHWHHI BIAMOBIAATH
ycranosieanM JICTY 1SO 80000-2:2016. Ix nmoscHeHHs HABOAATH B TEKCTi abo 3pasy
X mia dopmynor. s mporo michs (OpMyNid CTaBJIsSATh KOMY 1 3aMHUCYIOTh MOSIC-
HEHHS 0 KOXXHOTO CMMBOJIY 3 HOBOTO pPsiIKa B TIH MOCHIJOBHOCTI, B SIKI BOHHM
HaBeneHl y (opMyJil, PO3AUISIOYN Kpamkor 3 komoro. [leprmmit psimok MOBHHEH
TTOYWHATHCA 3 ab3arty 31 cioBa "me™" 1 6e3 OyIp-IKOTO 3HAKa MICIS HhOTO.

Bci dopmynmm HymepyioTh B Mekax po3auly apabchkumu umciiamu. Homep
BKA3yIOTh B KPYTJIMX AY>KKaxX 3 PaBOi CTOPOHM, B KIHIN PSAAKA, HA PIBHI 3aKIHUCHHS
dbopmyan. Homep dopmyan ckimamaeThes 3 HOMEpa PO3ALTY 1 MOPSIKOBOTO HOMEpa
dbopMyIH B pO3/LITl, PO3ALICHUX KPamKkoro. /[03BOII€ThCSI BUKOHYBAaTH HYMEPAIlo B

MeKaX BChOTO JOKYMEHTA.
2.7 I'padhik BUKOHAHHSA KYPCOBOTO MPOCKTY 1 MOPSIIOK HOTO 3aXUCTY

PexomenmyeTbes Takmii TpadiKk BHKOHAHHS KypCOBOTO MPOEKTY, SKHi
BPaXOBY€ CaMOCTIMHY poOOTYy CTYAEHTIB MmiJ dac 2-ro cemectpy maricrparypu (18

THIKHIB).
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3MiCT po3aLITYy

Tepmin

BUKOHAHHS

OTpuMaHHsS 3aBHaHHS Ha KypCOBUH TMpoekT, po3pobka 1 odopmieHHs || TKIEeHD

1HWBI Ty aJIbHOTO 3aBAAHHS

AHani3 miaxo/iB 10 IPOEKTYBAaHHS Ta OOIPYHTYBAaHHS BHOOPY OAHOTO 3 HUX. 2 THXKJIEHb

OdopmiieHHsT TEXHIYHOTO 3aBIaHHS 3 THOKEeHDb

Peanizaris y3araJbHEHOrO OIICY Ta AHAII3Y KPUNTOrpa(iuHOroO ajaropuTMy. 4-7 TnxHl

Po3polbka 3aranbHOi CTPyKTYypH amapatHoro 3aco0y kpunrorpadiuHoro 3axucty|8-10 TmkHi

iHdopmarii. Po3poOka cxemu podoTH 3aco0y.

Peanizanist npuctporo. Po3podka cxemu eeKTpUIHOI. 11-12 Tuxni

HanucaHHs IporpaMHoro 3aco0y. Moro TecTyBaHHSL. 12-14 twxHi

3nmaya KypcOBOrO MPOEKTY Ha IMOTEPENHIO MEPEBIPKY: MeMOHCTpalis depHerku|15-16 TmkHi

MOSICHIOBAJILHOI 3aITUCKU

KoperyBaHHsl 1 JONMOBHEHHS 3TiJIHO 3ayBaKEHb KEPiBHUKA KYPCOBOTO MPoekTy,|16-17 TuxHi

BPaXyBaHHS 1 BUIPABJIEHHS MOSICHIOBAJILHOI 3aITUCKH

3axuCT KypCOBOTO MIPOEKTY 18 TmxneHn
['oTOBHICTP 10 3aXHMCTy KypCOBOTO TMPOSKTY BH3HAYa€ KEPIBHHUK

pe3ympTaTaMH TOTMEPEIHBOT TMEPEBIPKA AKOCTI TOSCHIOBATbHOI. 3amucka TMOBHHHA
OyTH 3/7aHa KEPIBHUKY HA TMEPEBIPKY HE MEHI, AK 32 TUXKIEHb O BU3HAUECHOTO

TEPMIHY 3aXUCTY MPOCKTY. SIKII0 KypcOBHiA TPOSKT BUKOHAHWH B TIOBHOMY 00Cs31 Ta

y HbOMY BIACYTHI TIPHHITATIOB] TIOMUJIKH, KEPIBHUK JOIMYCKAE CTYACHTA J0 3aXHUCTY.

B iHmomy BumagKy MPOEKT MOBEPTAETHCS CTYASHTY Ha aoompargoBadfs. [licms

IMO3UTUBHOIO BHCHOBKY IIPpO TFOTOBHICTh KypCOBOIro IMHpOCKTY CTYACHT IIOBHHCH

3aXHCTATA HOTO Tepes] KOMICIEI0 Yy CKJIaal JBOX BHUKIAMAYiB, SKI TPH3HAYCHI

kaheIporo.
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Homatox A. BapianTu 3aBi1aHb Ha KypPCOBUN MTPOCKT

3acobu aBTeHTH(IKAIli KOPUCTYBAUIB 32 TomoMOroto anroputmy DES.
3aco6m aBTeHTH(}IKAIT KOpHUCTYBauiB 3a gonomororo anroputmy I'OCT.
3acobu aBTeHTH(IKALI KOPUCTYBAU1B 32 JOTIOMOTOO anroputmy AES.
3acobm aBTeHTH(DIKALI KOPUCTYBAUIB 32 JOMOMOTOIO ajiroputmy Threefish,
3aco6m aBTeHTH(IKAIT KOPHUCTYBaUiB 3a JormomMororo anroputmy ElIGamal.
3acobu aBTeHTH(DIKAIlT KOPUCTYBAYIB 32 TOTIOMOTO0 anroputmy SEAL.
3aco6m aBTeHTH(}IKAIT KOPUCTYBAYIB 32 JOIOMOTO0 alropuTMy Panama.
3aco6u aBTeHTU(IKAI KOPUCTYBAUlB 3a 10MOMOTOI0 anroputmy ORIX.

3acoOu aBTeHTH(IKAIT KOPUCTYBaUiB 3a MomoMororo anroputmy 3DES.

. 3acobu aBTeHTU(IKALT KOPUCTYBAYiB 3a fonomMororo anroputmy SOBER.
. 3aco0u aBTeHTU(IKALlT KOPUCTYBaUIB 3a A0nomMoror airoputmy PIKE.

. 3aco0Ou aBTeHTH(}IKALII KOPUCTYBaYiB 3a JonoMOrow aaroputmy Blowfish.
13.

3acobm aBTeHTH(IKAMII KOPHUCTYBAYIB 33 JIOMOMOTOK  AJITOPUTMY

acumeTrpuuaHoro mudpysanus McEliece.

14.

3acobu  aBTeHTH(IKaIli KOPUCTYBaWiB 3a JOTMOMOTOI)  AJITOPUTMY

acuMeTpuuHoro mmmdpysanHsa Pohlig-Hellman.

15.
16.
17.
18.
19.

3acobu aBTeHTH(DIKAIlT KOPUCTYBAUIB 32 TOTIOMOTOO alNroputMmy Serpent.
3acobu aBTeHTH(IKAIT KOPHUCTYBAUIB 32 MOTTOMOTOI0 anroputMy MARS.
3acobu aBTeHTH(IKAIlT KOPUCTYBAUIB 3a monoMororo anroputmy RC6.
3acobm myis mudpyBaHHS JaHUX 33 TOIOMOTO0 anroputmy Seal.

3acobu mnms mmdpyBaHHS JAaHWUX 3a JOMOMOTOI0 PETICTPIB 3CYBY 3

HEJIIHIHHAM 3BOPOTHIM 3B’ SI3KOM.

20.
21.
22,
23.
24,
25.
26.

3acobm a1 mudpyBaHHA JaHUX 33 J0NOMOTOI0 anroputmy RCS.
3acobm mys mudpyBaHHSA JaHUX 3a JonoMororo anroputmy AES.
3aco6m msa mmdpyBaHHa JaHUX 3a gonomororo anroputmy 'OCT.
3acobm st mudpyBaHHS JAaHKMX 33 JOITOMOroo ajropurmy T hreefish.
3acobm myis mmdpyBaHHS JaHUX 32 TOIOMOTOI0 anroputMy RSA.
3acobm myis mmgpyBaHHS JaHUX 32 JOMOMOror aaroputMmy ElGamal.

3acobu g aBTeHTH(IKAIIT JaHUX 33 TOTOMOTor0 anroputmy SHA-3.
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27. 3acobu mist apTeHTH(dIKAI JaHUX 32 JOIMOMOT'0I0 alropuT™My Skein.

28. 3acobu ayia aBTeHTHDIKAIIT TaHUX 33 JOTIOMOT00 anroputMy BMW,

29. 3acobu ayia aBTeHTHdIKAIT JTaHUX 32 JoTIoMororo anroputMy Blake.

30. 3aci6 3axwuineHoro 36epiraHHs mapoJIiB.

31. 3acobu aBTeHTHIKALIi KOPUCTYBau1B 3a nmpoTokosioMm Deiira-I1lamipa.

32. 3acobu aBTeHTH(DIKaIlli KOpUCTYBadiB 3a mpoTokojiom [ITHoppa.

33. 3acobm aBTeHTH(IKAII KOPUCTYBAYiB 3a JOTIOMOTOI0 KIIOYOBOI XeIl-
dbynxkmii MD2.

34. Po3pobka MpOTOKOJIy CHIJBHOTO MiAMACAHHS KOHTPAKTy y pa3l HasBHOCTI
apOiTpa.

35. Po3po6ka mpoTokoTy TPyNOBOTO MiAMACAHHS JOKYMEHTY.

36. Po3pobka mpoTOoKOTy JOBIPEHOTO MiAMACAHHS TOKYMEHTY.

37. Po3po6ka mpoTOKOIY CIIMOTO MAMMCAHHS JOKYMEHTY.

38. Po3pobOxa mpoToKOoITy pO3MOIIJICHHS 3HAHHS CEKPETY.
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Honatox b. [lpuknan opopmiaeHHS TUTYIBHOTO apKyIia

[linguc 1a

THR N

Ha 2am

[linnuc 1a

THR N

MiHICTepPCTBO OCBITH 1 HAYKH YKpaiHH
Binaunbpkuii HallioHaTbHUN TEXHIYHAN YHIBEPCUTET
®daxynpreT 1HGOPMAMIHHNX TEXHOJIOTIH Ta KOMIT IOTEPHOI THXEHEPIT
Kadenpa 3axucry indopmarrii

KYPCOBHH [MPOEKT
3 nucnutuiiag ' Metoau o0y A0BH Ta aHAIN3Y KPATITOCUCTEM
Ha Temy: " MeTtonm Ta 3acoOu mmdpyBaHHSA TaHUX
08-20.MIIra AK.018.01.101 I13

YeHu KOMICIi:

Crynenta (ku) 1 xypcy rpymu 15C-18m
CITEIIAJIbHOCTI 125- Ki6epbesneka
OCBITHA  mporpamma —  besmeka
iHdopMaliionuX 1 KOMVHIKAIUHHUX
CHCTEM

IBanenka b.C.

(mpi3BHITIE Ta 1HIIIATN)
Kepisuuk 3as. xad. 31, mpod., 1.T.H.,
JIvxkenepkuii B. A.

(mocayta, BUCHE 3BAHHS, HAYKOBHUU CTYIIHbB, TIPI3BHUIIE TA
IHIITIaJTH)

HamionanbHa mikana
KinekicTs Oamis: Omwnka: ECTS

(mianuc) (pi3BUINE Ta THITHATN)

(mianuc) (pi3BUINE Ta THITHATN)

M. Biaawurs — 2018 poky
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Honatox B. [Tpuknan opopmnenss 3micTy

SMICT
BOT VI o 4
1 PO3POBKA KPUIITOCHUCTEMU .....ccccooiiiiiiiiiiicec 5
1.1 AHani3y cy4acHOTO CTaHy MUTAHHSA Ta OOTPYHTYBAHHS TEMH.......cccvvrrvvennne. )
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08-20.MlNT1aAK.018.01.101 13

3MH. | ApK. W gokym. Migrivc | [ata

e T MeToam Ta 3acobn  |—a—f-t Apkp
llepesip. Jlyxetjbkuii B.A. | | 4 42
Pevjers. LUNGPYBAHHS AaHNX
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3areepn. | /lyxeubkuit B.A.
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Honarok I'. Ilpuknan opopMiieHHs TEKCTY TOSCHIOBAIILHOI 3aITHCKH

BCTVII

Bigomo [1], mo mepectanoBka € omHI€0 3 0a30BUX (pa3oM 3 M1ACTAHOBKOIO)
omepaitiii 0yb-axoro mudpy. 3okpema, onepariis IePeCTaHOBKH BUKOPHUCTOBYETHCA
y CYYacHHMX apxiTekTypax OmokoBux mmdpiB (Takux sk mepexa Deiicrens, SP-
Mepexa, "ksaapar'). OpmHak, 1 apxITeKTypu TepeadadaroTh  3AIMCHEHHS
MEPECTAaHOBKA YACTHH OKpeMoro Oyioky abo mepecTaHoBKH OJIOKIB B MeKax
HeBenmukoi rpynu. KpiM TOro, TEpecTaHOBKAa, SKY BHUKOHYIOTH BIJOMI METOIH
mudpyBaHHa, € (GIKCOBAHOW (HE 3aleXuTh Bl Kioda). OTKe, MOXIMBICTH
MIABUIICHHS ~ KpunTorpadiuHoi  CTIMKOCTI 332  paXyHOK  TMEPECTAHOBKH
BUKOPHCTOBYETHCSI HE TMOBHOKO Miporo. OCKUIbKM JAOBXKMHA ONOKy Ta o0cAr
MOBIIOMJICHHS € BIJIKPHTHMHM, TO BIAOMOIO € KIJIbKICTh OJIOKIB, @ TAKOXK, IO OLIBII
CyTTEBO, ITOYATKOBA 1 KIHIIEBA MO3WIIi KOXXHOro 3 OnokiB. Ili 3HadeHHsS He
3MIHIOIOTBCS HAaBITh MICIS IIEPECTAHOBKHM OJIOKIB, a OTXE, 3JIOBMHCHHK Mae
MOXIJIMBICTh 3AIMCHIOBATH JemudpyBaHHa okpemoro Ojoky. Takum dYuHOM,
nepecTaHoBKa OJIOKIB (hIKCOBAHOI JOBXKHMHH, HABITh B MEXKAaX yChOTO IOBIIOMJICHHS,
He 3a0e3meuye MaKCUMAaNTbHOI KpUnTorpadiuaHoi CTIHKOCTI.

Came ToMy poO3poOKa KPHIITOCHCTEM OJOKOBOTO MM(pyBaHHA MTaHMX HA
OCHOBI TICPECTAaHOBKH OJIOKIB 3MIHHOI JOBXHHH € aKTyaJllbHOIO JIIsA  Tamysl
KibepOe3nexu 30kpemMa Ta iHhOpMaIitHIX TEXHOJIOTIH 3arajiom.

OG’eKTOM  KypCOBOTO TPOCKTYBaHHA €  KPHUITOCUCTEMH  OJIOKOBOTO
mudpysanusa. [Ipeamerom — mporpamMHi Ta amapaTHi 3aco0H, IO Paei3yloTh
O1moKoBHi MM}P HA OCHOBI MEPECTAHOBKH OJIOKIB 3MIHHOI JOB)KHUHH.

MeTor0 KypcoBOTO TPOEKTY € 30LTBIICHHS CTIHKOCTI KPHUOTOCHCTEM IS
3aXHUCTY JaHWX, M0 30epITafOThCA Ha SNEKTPOHHUX HOCIAX 1H(popMarii.

Jlitst mocArHeHHS METH HeoOX1HO O3B’ sA3aTH TaKl 3aa4i:

- OTJIAJ BIIOMUX METO/IIB OJI0KOBOTO TH(pyBaHHS;

- peam3armis METOAY,

- aHaNi3 CTIMKOCTI KPHNTOCHCTEMH,

- po3poOKa CTPYKTYpH CIEIali30BaHOIO amaparHoro 3acody OJ0KOBOro

muppyBaHHAX TaHUX;

- po3poOKa alropuTMy poOOTH MPOrPaMHOTO 3aC00Y;

- peami3aliis Ta TeCTyBaHHS KOPEKTHOCTI poOOTH MPOrpaMHOTo 3aco0y.

ADK.

08-20.MlN1aAK.018.01.101 13
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Honarok /1. Ilpuknan opopMiieHHs iHAWBITyaIbHOTO 3aBIaHHSI

Binauibkuii HarlloHATBHUHM TEXHIYHUN YHIBEPCUTET
®dakynpreT 1HGOPMAMIHHNX TEXHOJIOTIH Ta KOMIT IOTEPHOI THXEHEPIT

3ATBEP]KXYIO
3aB. kadpenpu 31, 1. T. H., mMpodecop
B. A. Jlyxeubkuii

[HJIMUBIJIYAJILHE 3ABJIAHHS

Ha KypcoBHi mpoeKT 3 auctumuian " Metoau noOyA0BY Ta aHAT3Y KPATITOCUCTEM '
cryaenty rpynu 15C-18m IBanenky bopucy Crenanosuuy
Tewma: " Meroau ta 3acoOu mudpyBaHHs JaHUX

. Po3pobutn xpunrorpadiunuii anroput™ mmdppyBaHHS, BU3HAUATHA AHAJIOTIUHI Ta
BUKOHATH TOPIBHAJILHAN aHAJTI3 3 HUMH.
. BukoHartu aHai3 KpUTITOCHCTEMH.

Po3pobute  CTPYKTYpy  CHEMmIAMI30BAaHOTO  MPOIECopa, IO  peanisye
kpunTorpadiuHuil  aropuT™M OJ0KOBOTO MMdPyBaHHS. Pe3ynmbrath BUKOHAHHS
JaHOTO eTamny hopMaTI3yBaTH Y BUTIIAI CXEM SIICKTPHUHUX CTPYKTYPHHX.

. JImmst crermiam3oBaHoTO MPOTECopa BU3HATHTH:
- gac peam3zarii KpunrorpadiaHOTo MPOTOKOIY (B YMOBHHUX OJWHHIIAX ),
- CKITAJHICTP armapaTypu (B yMOBHHX OJTHHHIIAX ),
- 00CsT maM AT,

Po3pobutu anroputM, 110 peajizye KPHUNTOCHCTEMY Ta peaii3yBaTd HOTO Y
BUIJIAAI  MporpamMHOro  3aco0y. Pe3ynbTarm BUKOHAHHS JAHOTO  €TaImy
dhopmamizyBaTH y BATJISI CXEM MTPOTPAMH.

Buxignai nani:

kpunrorpadiuamii anroput™M — OJOKOBHM MH@P HA OCHOBI TEPECTAHOBKHA OJIOKIB

3MIHHOI JOBXUHMU,
OB)KMHA KJiroya — 128 Oir.

Jlara suaaui 01 mororo 2018 p.
KepiBauk B. A. Jlyxeubkuit

3aBaHHA OTPHMAaB b. C. Ipanenko
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Honmarok XK. [Ipukimam ohopMIICHHS TEXHIYHOTO 3aBIaHHS

Binanipkuit HallOHANBHUA TEXHIYHUN YHIBEPCUTET
®dakynpreT 1HGOPMAMIHHNX TEXHOJIOTIH Ta KOMIT IOTEPHOI THXEHEPIT

3ATBEPJKXVYIO
KepiBauk, 3aB. kad. 31, a. 1. H., mpodecop

B. A. Jlyxeubkuii
2018 p.

TEXHIUYHE 3ABJIAHHA

Ha KYPCOBUM NIPOEKT
3 nucnuriian ' Metoau moOyA0BH Ta aHAIN3Y KPATITOCUCTEM
Ha Temy: " MeTtoau Ta 3acoOu mudpyBaHHA JaHUX
08-20.MIITtaAK.018.01.101 T3

Biaaung 2018
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1 Ha3Ba Ta rayty3b BUKOPUCTaHHS

Meron mmdpyBaHHS HA OCHOBI TEPECTAHOBKHA OJIOKIB 3MIHHOI JOBYXHHH.
O6nacTe BUKOpPUCTAHHSA: IU(PPYBAHHA JAHUX.

2 OcHoBa AJ1s1 po3poOKH

"

PoGoua mporpama JaUCIUTIIIHA

KPUIITOCUCTEM .

Meroaun moOym0BH Ta  aHAJI3y

3 Meta Ta npu3HaUYe€HHsS PO3POOKHU

Po3pobka meroay mmdpyBaHHS Ha OCHOBI IEPECTAHOBKH OJIOKIB 3MIHHOI
JIOBYKUHH.

Cremam3oBadl MPOTPaMHI Ta amapaTrHi 3aco0W TPW3HAYEH! I 3aXHCTY
JaHUX, IO 30€epITaloThCs HAa SIEKTPOHHUX HOCIAX 1H(pOpMaIi.

4 JIxxepesia po3pooxu

1. ®Oeprrocon H., [Inaiiep b. [IpakTuueckas kpunrorpadus : mep. ¢ aHIIL.
M. : U3narenscknit joM "Bunesamc”, 2005. 424 c.
2. [Inatiep b. [lpuknannas xpunrorpadusa. [IpoTOKOBI, aaTOPUTMEL,

MUCXOMHBIE TeKCTH Ha sa3bike Cu = Applied Cryptography. Protocols, Algorithms and
Source Code in C. M.: Tpuymd, 2002. 816 c.

3. Schneier B. Applied Cryptography, Second edition: Protocols,
Algorithms, and Source Code in C. New-York: Wiley Computer Publishing, John
Wiley & Sons, Inc. 1996. 1027 C. URL.:
http://www.cse.hcmut.edu.vn/~tuananh/courses/Grid/Schneier

5 Bumoru g0 cucremu

5.1 ITapameTpu po3poOIIOBAHOT CUCTEMH

- mmdpyBaHHI Ha OCHOBI IEPECTAHOBKH OJIOKIB 3MIHHOI JIOB)KHHH;

- JOoBXKMHA Kioda — 128 OiTiB;

5.2. Pe3ynmbrat po3poOKH:

- JIeTaJIbHHM OIUC KPUIITOCHCTEMU,

- aHaJ3 CTIMKOCTI KPUIITOCHCTEMH,

- CTPYKTypHa CXe€Ma CICMiali30BaHOrO  Ipollecopa, IO  peajizye
KPUIITOCHCTEMY

- TPOTPaMHMIA 3aci0, M0 peali3y€e KPUIITOCUCTEMY.

6 Bumoru 10 cynmpoBigHOT JOKyMeHTaIii

6.1 I'padiura 1 TekcToBa MOKYMEHTAIls MOBHHHA BIAMOBIJATH JIIOYHM
CTaHAapTaMm Y KpaiHH.
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https://ru.wikipedia.org/wiki/%D0%A8%D0%BD%D0%B0%D0%B9%D0%B5%D1%80,_%D0%91%D1%80%D1%8E%D1%81

6.2 3acobm MOBUHHI CyIPOBOIKYBATHCH:

- TEKCT NMPOrpamHu,

- pe3yJibTaTamMu TECTyBaHHS poOOTH MPOTrPaMHOro 3acoly;

- CXCMOK  CIICKTPHUYHORO
KPHUIITOCUCTCMH,

CTPYKTYPHOIO

crerniaai30BaHoro

nporecopa

- CXEeMOI0 po0OTH MPOrpaMHOTro 3aco0y JUiA peai3alii KpUIITOCUCTEMH.

7 Crapii Ta eTanu po3pooKu

PoGoTa 3 TeMu BUKOHY€ETHCS Y 7 €TariB.

Eram |3micT [Touarok |3akiHdueHHs |Pesymbrar
1 |Anam3 MetomiB mudpyBaHHS. 01.02.18 | 15.02.18 qODHOBHI./I Bap1afT
po3auty 1
5 YI‘E‘E\IJFaJ'IBI-‘IeHI/II/I OIMHKC Ta aHAJI3 16.0218 | 01.03.18 quHOBHH BapiaHT
CTIHKOCTI KPUIITOCUCTEMH. po3auty 1
Po3po0ka cTpykTypu CXGCMa eIiITeKTIE:qHa
3 |cHewiayi30BaHOIrO anapaTHOro 2.03.18 | 16.03.18 TPYKTYPHE,
YOPHOBHU BapiaHT
3aco0y. :
po3aLTY 2
Cxema pobotu
4 Po3pobxka aaroputmiB podOTH 170318 | 1.04.18 MpOrpamm,
MPOTrpaMHOro 3aco0y. YOPHOBHUM BapiaHT
po3auty 3
TekcT nporpamu,
5 |Po3pobka nmporpamu. 02.04.18 | 20.04.18 | wopHOBWMIi BapiaHT
po3auTy 3
PesynsTaru
6 TectyBanHsa poOOTH TPOTPAMHOTO 210418 | 22.04.18 TECTYBAHHA,
3aco0y. YOPHOBHWM Bap1aHT
po3autry 3
7 OdopmiieHHS TOSICHIOBATBHOT 200418 | 22.04.18 [TosicHtoBanTEHA
3aMMHACKH. 3ammcKa
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8 Iopsimoxk KOHTPOJIIO TA TIpUiioMy.

Jlo mpuiioMy 1 3aXHUCTy KyPCOBOTO MPOEKTY MOJAETHCS:

3aKJIIOYHMI 3BIT;

TEKCT NPOrPaMHu;

KpunTocrucTeMa 61okoBoro mmdpyBanHa. Cxema eIeKTpUIHA CTPYKTYPHA,
MOJIyJIb TIEPECTaHOBKH OJIOKIB. CXeMa eJeKTpUYHA CTPYKTYPHA,
nporpaMHui  3acid  anA  peamizamii  KPUOTOCHCTEMH  OJIOKOBOTO
mudpyBanHa. Cxema poOOTH MPOTPaMHU.

ITouaTok po3poOku 01.02.2018.
Kpaiiniit TepMiH BUKOHAHHS KypPCOBOT'O MPOESKTY 22.04.2018.
Po3po6us ctynent rpynu 16C-18m b. C. IBaneHkO
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