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BCTYII

KypcoBa poboTa BUKOHYEThCS CTyIEHTaMH J€HHOI ()OPMU HaBUYAHHS BIATIOBITHO
70 OCBITHBO-TIpOdeciitHOT Tporpamu cremiaibHocTi 121 “IHXKeHepis MporpaMHOro
3a0e3neyeHHs’” Ha OCHOBI 3HAHb 1 MPAKTUYHUX HABUYOK.

MeToro KypcoBoi poOOTH € BHPOOJICHHS y CTYACHTIB CaMOCTIMHMX HaBHYOK
PO3pOOKHM MaTeMaTUYHOI MOJEII, CKIIaJJaHHs aJrOpuTMy 1 nporpamyBaHHsa. CTYyJIEHT B
nporeci poOOTH CaMOCTIHHO, Ha MiACTaBl BHUBYEHOIO TEOPETUYHOTO Martepiaiy i
TBOPYOTO OINpPAIIOBAHHSA JIITEPATYPU MO TE€MI KYpCOBOi poOOTH, po3po0Jsie mporpamy,
BUKOPHUCTOBYIOYM OCHOBHI MOXJIMBOCTI BIJOMUX HOMy MOB ITpOrpaMyBaHHS.

BukoHaHHS! KypcOBOi poOOTH T'OTY€ CTYACHTA JI0 CAMOCTIMHOI pO3pOOKH Mmporpam
K IHCTPYMEHTY MpU BUBYEHHI IHIIUX MPEAMETIB MMiJl Yac npodeciiHoil MiAr0OTOBKH, a
TaKOK J0 BHUKOHAHHS OCHOBHHMX pPO3JUIIB BUIYCKHOI KBali(piKaliifHOi OakagaBpChKOi
pooOoTH.

B mponeci BUKOHAaHHSA KypcoBOi poOOTH CTYJEHT Ha0yBae HAaBHUOK HayKOBO-
JOCIIIHOT 1 caMOCTiitHOT TBOpYOi poOoTu. IIpy BUKOHAaHHI 3aBJaHHSA KypCOBOI1 poOOTH
CTYJIEHTH OTPUMYIOTh JIOCBiJI POOOTH 3 JOBIJKOBOIO JITEPATypoOr0, CTaHIApTaMH, a
TaK0>X HABUYKH CKJIQJaHHS 1 0(POpMIIEHHS IPOrpaMHOi JOKYMEHTAIII1.

TemaTuky, OCHOBHI MOJIOKEHHS POOOTH, OPOPMIIEHHS MOSCHIOBAIBHOI 3alUCKU
CTYJIEHTH TOTO/UKYIOTh 3 KEpPIBHUKOM pPOOOTH Yy Mipy TOTOBHOCTI BIJMOBIIHOTO

Marepiaity MiJ 4ac KOHCYJIbTaIlli.



1. TEMATHKA KYPCOBHUX POBIT

Temu KypcoBUX POOIT pO3POOIIAIOTHCS 1 3aTBEPIKYIOTHCS KaQeAPOI0 MPOTrpaMHUX
CUCTEM 1 TeXHOJIoT1ii. TeMaTuka KypcoBoi poOOTH MOKE I'PYHTYBATHCS Ha MaTepianax
BUPOOHUYOI MPAKTUKU CTYACHTIB, Ha 0a31 HAYKOBUX Ipallb BUKJIAAAUiB 1 CTYJEHTCHKUX
y400BO-IOCTITHUIIBKUX POOIT, @ TAKOXK 1HIINX PO3POOOK.

Temarnka KypcoBUX poOIT MOBUHHA BIJIMOBIAATH PEKOMEH/IAIISIM 1HCTPYKTUBHUX
JUCTIB 1 Haka3iB MiHicTepcTBa OCBITH 1 Haykd YKpaiHM B YacTHHI KypCOBOTO
MIPOEKTYBaHHS 1 HAYKOBO-JIOCIIIHOI POOOTH CTYJEHTIB IO MIABUIICHHIO €()EKTUBHOCTI
3aCTOCyBaHHA 1H(OPMAIIHHUX TEXHOJIOTIM 1 BIMOMBATH HAYKOBO-JOCIHIJIHY iSIIbHICTD
Kadeapu.

3aBgaHHS HAa KypcOBY poOOTYy € 1HAUBIAyaJIbHUM. JlOMyCKaeTbesi po3poOKa
KOMIUIEKCHUX TEM, PO3JUIM SKUX CKJIaJat0Th 3MICT pOOIT ACKUIBKOX CTYACHTIB JaHO1
crnenianibHOCcTl. Taka opranizailis NPOEKTYBaHHS JI03BOJISIE 3HAYHO TMIJCUIIUTH
MPOPOOICHHS KOXKHOTO PO3/1Ty KOMIUIEKCHOI TEMHU 1 MIABUIIUTA HAYKOBO-TEXHIYHHUI
PIBEHb KypCOBHUX POOIT.

CryaeHTH, 10 aKTMBHO OEpyTh y4YacTh Yy BHUKOHAHHI CTYJCHTCHKUX HAyKOBO-
JOCIIIHUX POOIT 1 110 MAIOTh BU3HAYEHUHN 00'€KT AOCTIIHKEHHS, MOXKYTh IPOIOHYBaTH

KEpIBHUKOBI TEMY KypCOBOi POOOTH.



2.3ABJJAHHSA HA KYPCOBY POBOTY

3aBlaHHA BUJAETbCSA BHKJIAJA4eM IIICIAS BUKJIAJACHHA HUM TEOPETHYHOTO
MaTepiaity Ta OTpUMaHHS CTYJ€HTaMU MPAKTUYHUX HABUYOK O AUCHUILTIHAM 1-3 KypciB
HABYAJILHOTO TIUIaHy crenianbHocTi 121 «lHkeHepis MpOrpaMHOTO 3a0€3MEUYECHHSY.
BinmoBigHO 10 TeMu KypcoBOi poOOTH CTYJEHT OAEPKy€ BHXIJHI BUMOTH J0 POOOTH Y
BUTJISIZII 3aBJaHHS, IO MICTUTh Ha3By TEMHM, BHUXIJIHI JaHl, 00CAT poOOTH, TEPMIH
npecTaBieHHst poOOTH 1 T.1.

[Ipn HEoOXigHOCTI B 3aBJaHHI MOXYThb BHOCHUTHUCA 3MIHMA 1 JIOMOBHEHHS, IO
MMOBUHH1 OYTH IMOTO/KEH] 31 CTYJIEHTOM - aBTOPOM POOOTH 1 3aBiyBaueM KadeIporo.

CryneHTam, 110 He 3'SBIINCSA 3a OJeP>KaHHSIM 3aBJIaHHS Y BCTAHOBIICHUH TEPMiH,
3aBJIaHHS BUAAETHCSA KEPIBHUKOM TUIBKHU 3 JO3BOJIY 3aBlayBaya Kadeaporo abo aekaHa.
KypcoBa po0OoTa noBruHHa OyTH BUKOHAHA 1 IMIPEACTABICHA 0 3aXUCTY HE MI3HIIIE, HIXK
3a JBa TIOKHI JIO MOYATKy €K3aMeHaIllMHOi cecli y TepMiH BU3HAUCHHUH 3aBilyBadueM
Kadeapu.

KepiBHUK KypcoBOi poOOTHM BUAA€ 3aBAaHHS, JONOMAara€ CTyJCHTOBI CKJIAcTH
KaJleHJapHoro rpadika HOro BHKOHAHHS 1 MPOBOJUTH CUCTEMATHYHI KOHCYJbTAIlil.
KepiBHUK peKOMEH]Iye CTYJIEHTaM OCHOBHY JITEpaTypy 1 JOBIIKOBI MaTepiaiu Mo Temi,
MpU3HAYa€e B KaJeHAApHOMY Ipadiky TepMiH BUKOHAHHS OKPEMHUX PO3JALIB KypCOBOT
poOOTH 1 MEPIOUYHHX 3BITIB MPO X1 pOOOTH.

KoHTpoib kepiBHUKA HI B SIKiil Mepi HE 3BUILHAE CTYACHTA Bij BIAMOBIIAILHOCTI
3a TMPaBUIBHICTb BHUKOHAHHS pOOOTH 1 TpUHHATUX pinieHb. OCHOBHOIO 3a7a4er0
KEpiBHHUKA KypCOBOi POOOTH, KPIM TEXHIYHOTO KEPIBHHUIITBA, € MPHUIIEIIJICHHS HAaBHYOK
CaMOCTIIHOI 1 CUCTEMaTUYHOI pOOOTH CTYIEHTA 3 TOTPUMAHHSIM 3aTBEPIKEHHUX MPOTrpam
JUCLMIUIIH HaBYaJIbHOrO TuiaHy. OOOB'SI30K KOHCYJIbTAHTa - 3aCTEPErTH CTYICHTA BiJ
rpyOuX MOMUJIOK.

VY BuOopi TuX a00 IHIIMX pillIeHb IHILIaTHBA HaJA€ThCs CTyAeHTOBIl. [Ipu mpomy
KEpIBHUK MOXKE€ PEKOMEHIyBaTH BIANOBIIHY JITEpaTypy, *KypHaJIbHI CTarTi 1 T.II.,
nepeciyoud OCHOBHY METY - MOTJHOJIEHE CaMOCTiifHE BUBYAHHS CTYJACHTOM JIaHOTO

IINTaHHSA.



CTyneHT IUIKOM BIAMOBIAA€E 3a MPUUHATI HAYKOBO-TEXHIYHI  PIIIEHHS,
IPaBUJIbHICTh BUKOHAHUX aJITOPUTMIB, PO3PAXyHKIB, BUKOPUCTAHUX METOJIB 1 3aC00i1B,
AKICTh BUKOHAHHS U OGOPMIEHHS KypCcOBOi pOOOTH, a TaKOX 3a CBO€YacHE ii
3aBEpIICHHS.

[{inp BUKOHAHHS KypcOBOI pOOOTH - HAOYTTS HABUYOK CAMOCTIHHOI PO3pOOKH
CHUCTEeMHHX 1 IHCTPYMEHTaJIbHHUX MPOTpaM y CydyaCHHX ofeparliiiHux cepenosuinax. Ha
3aXUCT BUHOCSITH METOJH W aJrOpUTMHU, BUKOPUCTAHI CTYJCHTOM Yy MPOIIECi BUKOHAHHS
KypcoBOi poOOTH 10 BHKIJIAJEHOTO B MOSICHIOBAJBbHIN 3amHCIi, a TaKOX HPaKTHUYHY
peanizaliio ajaropuTMiB Yy BHUIl MPOTPaAaMHOTO MPOAYKTY, PO3POOIEHOr0 CTYJIEHTOM

CaMOCTIHHO.



3. IOPAAOK POBOTH HA/JI KYPCOBOIO POBOTOIO

KypcoBa poGoTa mounHaeThCs 3 OACpNaHHS BiJ KEpiBHUKA 1HIUBITYaIbHOTO
3aBAaHHS. Y THXKHEBUH TEPMiH CTYJEHT IOBUHHUM PO3POOUTH 13aTBEPIAUTH B KEPIBHUKA
KaJieHJAapHui rpadik BUKOHAHHS POOOTH. Y MpoIleci MPOEKTYBaHHS BiH KOHCYJIBTYEThCS
3 KEpIBHUKOM y Mipy MOTpeOH Ta y 3B'A3KYy 3 BUHUKAIOUUMU MMUTAHHSIMHU.

PekoMeH1y€ThCS BUKOHAHHS KypCOBOi pOOOTH PO30UTH Ha HACTYIIHI €TaIlu:

Iliocomoeuuii. CTyqeHT TMOBUHHUI 3pO3YyMITH MOCTaBJICHY Mepel HUM 3ajady,
O3HalOMUTHUCS 3 PEKOMEHJOBaHOW JiTepaTyporo. Ilpm 1bOMy BapTO KPUTHUHO
MIIXOUTHU O BUBYEHHS JIKEPEI: PEKOMEHIYEThCS BITOMPATH HAMOLIBII CBIXKI, OCTaHH1
JaHl 1 BUKOPUCTOBYBATH CaMi aBTOPUTETHI Jikepena. BapTo SCHO NpencTaBUTH METY
3aBJIaHHS, 10 BUPINIYEThCS ¥ YBa)KHO NpOaHaII3yBaTW BUMOTH, MpEA'sBIEHI 1O ii
pILIEHHS.

Ilpoexkmyeannsa. Ha upoMy etani CTyACHT MOBUHHUN PO3IJSHYTH Ta ONUCATH
PI3HI IIUIAXU PIIICHHS TOCTABJICHOI 3a/1a4l, a TAKOXK CaMOMY PO3POOUTH aJITOPUTMIYHE 1
MaTeMaTH4YHE 3a0€3MeYeHHS ISl HACTYITHOI PO3POOKH MPOTPAMH.

Peanizayin. Ha modatky 1pOr0 €Taiy CTyJACHT NMOBUHHUN BHOpaTH HAMOLIBII
pallioHaJIbHE PIMICHHS 1 CKJIAcTH Tpadik MoAaibIioi poOOTH, Y XOJ1 SIKOi HEOOX1THO
BUKOHATH OCTAaTOYHY PO3POOKY 1 Hajaro/pKeHHs MmporpamHoro 3abesneueHHs. Baprto
3BEpHYTH yBary Ha MOBHOTY, IPABUJIBHICTh 1 aKypaTHICTh BEJACHHS JOKYMEHTAIII1 B X011
BUKOHAaHHS KypCOBOi pOOOTH, Ha MOBHOTY MEPEBIPKH MPABUIIBHOCTI pOOOTH MPOTrpaMu.

Ogopmnenna. CtyneHT 3000B's3aHUN ODOPMUTH TMOSCHIOBAIBHY 3alUCKy 1
rpadiuHuii MaTepian BiAMOBITHO O BUMOT J0 OQOPMIIEHHS TEXHIYHOI JOKyMEHTAIlll,
BUIMOBITHO JI0 JIIOYMX CTaHJapTiB. MeTow € 3a0e3ledeHHs  BiJMOBIAHOCTI
MOSICHIOBAJIHHOI 3aMTMCKHA HOPMaM 1 MiATOTOBKA CTYICHTA JI0 3aXUCTY KypcOBOi poOOTH.

3axnwunuii. Ha upomMy ertamni NpoBOAMUTHCS 3aXUCT KypcoBUX poOIT. CTyneHt
3000B's13aHUI TPEICTaBUTH KEPIBHUKOBI OCTATOUHO 0(OPMIIEHY MOSICHIOBAJIbHY 3aITUCKY
710 KypcoBOi poOOTH HeE Ti3HiIIe, HIX 3a 7 THIB 10 3axucty. KepiBHUK nepesipsie podoTy

1 1ae BKa31BKHU PO BUIIPaBJIEHHS a00 JOMOBHEHHS, IO CTYJEHTOBI BapTO PO3IIISIHYTH 1



BHECTHU B pOOOTY, MiCJI YOTO MIJIMUCYE MOSCHIOBAJIBHY 3aMUCKY 1 KpecieHHsa. Ha upomy

KypcoBa poO0Ta BBAKA€EThCA 3aKIHUEHOT 1 MOKe OYTH MPEACTaBIICHA JI0 3aXUCTY.



4. 3ATAJIbHI BUMOTI'H JIO OBCAT'Y KYPCOBOI POBOTH

Y mOosCHIOBaNbHIN 3amuclli BUKIAJACHUA OCHOBHUHM 3MIiCT poboTu. VY Hil
MO/IA€THCS
- 0OTpyHTYBaHHS aKTyaJIbHOCTI TEMH;
- PO3KPHUBAETHCS TBOPUHI 3ayM poOOTH;
- YTPUMYIOThCS PO3pPaxyHKH 1 MOSICHEHHS, TaOIuIl 1 Tpadiku.
3aragbHUMU BUMOTaMU JI0 PO3PaXyHKOBO-TIOSICHIOBAJIBHOI 3aMHCKU €:
YITKICTh BUKJIAAY, JOT14YHA IMOCIIIOBHICTh 1 TOBHA BIAMOBIAHICTh 3aB/IaHHIO Ha
KypCOBY poOoTYy;
NEPEKOHJIMBICTh apryMEHTAIll1;
KOHKPETHICTh BUKJIQAy PE3YJIbTATIB pOOOTH.

CtpyKTypa NOsSICHIOBAJILHOI 3aITMCKU 1 TPUOIM3HUM 00CIT CTOPIHOK OKPEMUX

PO3/ILIIB:

TuTynpbHUNA JUCT 1
3aBIaHHS Ha KypcoOBY poOOTy 1
Amnorarisa (pedepar) 1
3micT 1
Beryn 2
Po3zninu 1 miapo31iau OCHOBHOI YaCTUHU 30-35
BucHoBOK 1
Cnucok BHUKOPHCTaHUX JKEpel 1
Honatku 20

3aranbHuil 00CST MOSICHIOBAIBHOI 3aMCKU MOBUHHUI ckiaaatu 40-45 cTopiHOK
TEKCTY 3 ypaxyBaHHSAM PUCYHKIB (0e3 qonatkiB). [lepeBuinieHHs MaKCUMaIBLHOTO 00CATY
HEMPUIIYCTUMO 1 PO3LIHIOEThCS, $SK HEBMIHHS CTYyACHTa JAKOHIYHO BUKJIAJATH

pe3yJbTaTh KypCOBOi pOOOTH.
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5. XIJ1 BAKOHAHHSI KYPCOBOI POBOTHU

BukoHanHsi KypcoBoi poOoTH mependadae CTBOPEHHS MPOTPaMHOIO MOIYJNA 1
HaTVCAHHS IHCTPYKIIiI 111 KOPUCTyBaya.

[Iporpama moBuHHa MaTH 4YITKUH iHTEepdeic kopuctyBaua. [Iporpama Mmoxe
CKJIQZIaTUCSl 3 OJHOTO MOXYJsS 1 TpH HEOOXITHOCTI OfHIET a00 MEeKITbKOX 0107110TeK
JMHAMIYHOTO KOMITOHYBaHHSI.

VY NosICHIOBAJIbHY 3aITMCKY JI0 KypCOBOT pOOOTH MTOBHUHHI BXO/IUTH:

aHaJji3 mpeaMeTHOI 00J1acTi y BIAMOBIAHOCTI 10 MOCTAHOBKHU 3a/a4i;

BX1JIHA 1 BUX1/IHA 1H(OpMAILIis;

MaTeMaTHIHUM OIMC 3aJa4i;

3aHp0HOHOBaHI/H>'I AJIrOPpUT™M piHIGHHH 3a11aqi;

OMKC METO/IIB CTBOPEHHS IPOTrPAMHOTO MPOAYKTY;

OMUC KJaciB 1 O0O0'€KTIB MPOTPaMHOIO CEPENIOBUINA, IO IUIAHYIOTHCS MO
BUKOPUCTAHHS,

- ONHUC peanizalii inTepdeiicy KopucTyBaya;

- ONUC peaizallii IporpaMHOro MOTYJIS;

- IHCTPYKUIA ISl KOPUCTYBaya MPOrpamH.

VY nonatky 10 MNOSCHIOBAJIBHOI 3alMCKU MPUBOAMTHCS JICTUHT MPOrpaMu, OJOK-
cxema anroputmy nporpamu. Kypcoa po6oTa BUKOHY€ETHCS CaMOCTIHHO 3 PIBHOMIPHUM

PO3MO1TIOM pOOOTH MPOTSITOM JIBOX CEMECTPIB.
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6. MIPABUJIA O®OPMJIEHHSI KYPCOBOI POBOTH

6.1. Bumoru 10 opopMiIeHHSI TEKCTOBUX JJOKYMEHTIB

[TosicHIOBaJIbHA 3aITMCKA € OCHOBHUM JJOKYMEHTOM, ITPOIIOHOBAHUM CTYI€HTOM IIPH
3aXUCTI KypcoBoi poOoTH. BoHa CkiIamaeThes BIAMOBIIHO 10 BUMOT JIFOYMX CTaHIAPTIB.
VY Hili BiAOMBaIOTH €Tamu poOOTH 1 pe3yibTaTH, OTPUMaHI NMpPU BUKOHAHHI KYpCOBOT
poboTH.

[TosicHIOBaNTbHA 3amKCcKa 10 KYPCOBOi poOOTH APYKYEThCS Ha MPUHTEPI yepe3 1,5
1HTEpBaJI Ha O/IHIM cTOpOHI JucTa narnepa Gopmary A4. [lpu oMy HEOOX1THO 3aTUILIATH
MOJISA: JIIBOPYY -25 MM., ipaBopy4 - 10 MM., 3Bepxy - 20 MM., 3HU3Y - 15 MM.

TekcT MosICHIOBAJIbHOT 3allMCKKU 0€3 MOMapoK 1 BUIpaBieHb. [[OMUIIKK, ONMUCKH 1
rpadiuyHi HETOYHOCTI HEOOXITHO aKypaTHO MiTYUCTUTH 1 HAIKMCATH BUIIPABICHUN TEKCT
BiJl pyKH YOPHHJIOM, MMACTOI0 a00 TYIIIIIO0 YOPHOTO KOJbOPY. YIIKOMKEHHS apKyIIiB,
MOMAapKH HE JOIMTyCKaIOThCSI.

Buxknaa 3micty poOOTH B MOSCHIOBAJIbHIN 3amuCIll TOBUHHE OYTU KOPOTKHUM,
YITKUM, 110 BUKJIIOYA€ MOXIHUBICTh Cy0'€KTUBHOTO TIIyMauy€HHs, 1 BECTUCS B1J MEPIIOT
0co0M MHOXHWHU, Hanpukian : "mpuiiMaemo", "Bubupaemo" 1 T.m. Taki Bupasu, gx "s
Oepy", "BBaxkaro", "MeHi 3ajaHe" 1 T.1. Y>)KMBATU HE ciiJl. MoBa BUK/Iaay MOBUHHA OYTH
TEXHIYHO TPAMOTHOIO, HE MICTUTH MAJIOBKMBAHUX CIIIB.

Bapto kopucTtyBaTHCS €IMHUM 1 BIANOBIIHUM YCTAHOBJIICHUM CTaHJapTaMm
TEPMIHOJIOTIEI0 1 BU3HAYEHHSAMM, @ MPHU iXHIA BIACYTHOCTI - 3araJbHONPUUHITUMH B
HAyKOBO-TEXHIYHIH JIITEpaTypi.

CKOpO4YeHHsI CIIIB y TEKCTI 1 MiAmucax IiJ UTFOCTpaIisiMu, SIK TpaBUiIo, HE
JOITY CKAETHCSI.

JliTepHUM TO3HAYEHHSM PI3HUX BEJIMYWH «3HAYECHHS CHMBOJIB 1 YHCIOBUX
Koe(DILI€HTIB» MpH MEepLUIOMY iXHBOMY BHMKOPUCTaHHI BapTO JaBaTH pPO3MIK(POBKY
oesrnocepeAHkO Mia popMyIoro.

VY 3ammci obuucneHb 3a (popmysiaMu HABOAWTHCS TUIBKK BUXigAHA (opmyna,
BUPAXEHHS 3 MIJCTaBICHUMH LK(paMu i octatouHuii pe3ysbrar. [[pomMikHI BUKIIaI€HHS

BUKJIIOYAIOTHCA.
12



Bech TeKCT MOACHIOBAIBHOI 3alMCKU MOAUISAIOTH Ha po3aiuin. KoxkeH po3aiut BapTo
MOYMHATH 3 HOBOT CTOpIHKU. P0o3/111 B Mexkax yci€l MOsSCHIOBAIBHOT 3aMUCKH, a TAKOX
MiIPO3AUTH 1 MYHKTH MAlOTh MOPSAKOBI HOMEpH, MO3HAYEHI apabChbKUMH LUPpaMu 3
KpamnKo HANpUKiHIN, Hanmpukiaam: 1. - mepmuid posain; 2. - apyrui posain; 2.1, -
nepuid MiIpo3An Apyroro posnainy: 2.1.1. - mepmmid MyHKT MEpIIOro MiIpo3auTy
ApyToro po3nauty. BcTyn 1 BUCHOBOK HE HyMEpYIOThCA.

3aroyioBKM PO3JUTB MUIIYTh MPOMUCHUMU OyKBaMU 110 CEPEIUHI TEKCTY.
3aro0BKH MiAPO3ALTIB MHUIITYTh 3 a03ally, BIACTYAIOUH JIBOPYY 15 MM, MaiMH JIiTepaMu
(kpiM mepIIoi MponucHOi). Y 3aroJioBKy HE JIOMyCKalThCs nepeHocu ciiB. [Ipobinu Haf
3arojoBKaMu 1 mij HUMHU - 2 cM. KpalKy HampuKiHII 3arojioBKa HE CTaBJIATh. SIKIO
3aroJIOBOK CKJIQJa€ThCS 3 JIBOX MO3HIIIA, TO BOHU PO3IUISIOTHCS KPAMKOIO. 3aroJioBOK
H1KPECIIOBaTH HE MOKHA.

Hywmepatiisi cTOpiHOK MOSICHIOBAJIBHOI 3alMCKY MOBUHHA OyTH HacKkpizHoro. Homep
CTOPIHKHM MPOCTABISETHCA apaOChKUMH LIU(PpPaMH B TPAaBOM HUXKHBOMY KYTI CTOPIHKH.
Ha tutynpHOMY UCTI Uncio | He CTaBUTHCSL.

TekcT NOSCHIOBAIbHOT 3alMCKU LIFOCTPYETHCS CX€MaMu, rpadikamu, TaOJIMLISAMHU,
HoMorpamamu. KibKiCTh UTtoCTparliii BU3HA4a€ThCs 3MICTOM KypPCOBOi pOOOTH 1 TOBUHHE
OyTU JOCTaTHIM JJIsl TOTO, 1100 10J]aTH TOSICHIOBAIBHIN 3aMUCI SICHICTh 1 KOHKPETHICTb,
aje [K NpaBUJI0, HE TOBUHHO MepeBuILyBaTH 7-10 LmrocTparii.

Bci umtocTpariii iMEHYIOTBCSI pUCYHKAMHU, 10 HyMEPYIOThCS TOCIITOBHO B MEXKax
po3ainy apadbcekumu nudpamu. Homep pucyHKy MOBHHEH CKJIAJIATUCS 3 HOMEpPa pO31Ty
1 TOPSIZIKOBOTO HOMEpA PUCYHKY, PO3IIJICHUX KpaIKow (Harmpukiaa. 'puc. 2.5"- n'stuit
PUCYHOK JIpyroro po3auty). PucyHku noBuHHI OyTH YITKUMU 1 BAKOHAHI TIIBKA YOPHUM
KoJIbopoM. KoxkeH pucyHOK Mae CynpOBOJIKYBATUCS 3MICTOBHUM mianucoMm. [lianucy mif
PUCYHKOM 1 TaOIMISIMM MOBUHHI OyTH KOPOTKMMHU 1 TMOSICHIOBATH OCHOBHUM 3MICT.
[Tignuc momaeThes MiJi PUCYHKOM B OJUMH PsIIOK 3 HOMepoM (Hampukiaa. "Puc. 2.5 —
3aranpHuil BUIIsA ONOKY"). PeKoMeHIyeThcsl BeCh marepiaj, 110 MOSICHIOE PUCYHOK,
NPUBOJUTH B PHUCYHKOBOMY TEKCTI MOSICHIOBAJIbHOI 3allMCKH, a HE KOPUCTYBATHUCS

BUIbHUM MICLIEM HaA PUCYHKY.
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Ha Bci umrocTpariii moBuHHI OyTH TOCWJIaHHS B TekcTi. [locwmaHHs Ha paHilie
3rajiaHi iTrocTpartii 1 TabIuIll 1ar0Th 31 CKOpOoueHUM ciioBoM "JluBucs" (Hampukian: "nus.
puc. 2.5", -"aus. Tabmn. 1").

Tabmumi ciykath a1 opopmiieHHs UGPOBOro MaTepiany, IPUBOIAATHCS T1CIS
MEePIIIOTo 3TaJlyBaHHS MPO HUX Yy TeKcTi. Ha Bci Tabmuili moBUHHI OyTH TOCHJIAHHS B
TEKCTi, IpU 1bOMY CJI0BO "Tabmuis" y TEKCTI MUIIYTh LIJIKOM, SKIIO TaOJIHISI HE Mae
HOMEpA, 1 CKOPOYEHO - SIKIIO Mae HOMeEp, Hampukian: "...y Tabma. 1.2".V moBropHHX
MOCUJIAaHHSIX Ha TaOMUIN ¥ UMIocTparlii BapTO BKa3yBaTH CKOPOYEHO CIIOBO '"AuBHCS",
Hanpukiaa, "auB. Tabn. 1.2". TaOnuill MOBHHHI HyMEpPYBAaTHCS B MeEXaxX PpO3JILITY
apaOcekumu nudpamu. Han mnpaBuM BepxHIM KyTOM TaOJUIN TMOMIMIAIOTH HAIKC
"Tabmuus" 13 yKa31BKOIO MOPSAKOBOro HoMepa tabmuii. Homep Tabmuii ckiagaerses 3
HOMEpA PO3JLTY 1 MOPSIKOBOIO HOMEpa TaOJMIN, PO3IUICHUX KPamKOIO, HAMPUKIAI:
"Tabnuis 2.4"- yerBepTa TaOJUISI APYTOTO PO3ALTY. SKIIO B MOSCHIOBAIBHIN 3aMuUCIIl
TUTBKH OJTHA TaOJIUIIA, TO il HE HYMEPYIOTb.

Koxna Tabnuilsi MOBMHHA MaTH 3aroJIOBOK. 3arojIOBOK 1 CJIOBO MOYMHAIOTH 13
MPONUCHOT OYKBH. 3arojloBOK He miakpecioTs «Tabmuus 2.4 - Pesynbratu
PO3paxyHKy 3HaY€HHS 3MIHHOI». 3aroJIOBKA CTOBOIIIB TaOJIHMITh MOBUHHI TOYUHATHUCS 3
MPONUCHUX OYKB, MiJ3aT0JIOBKH - 3 PAIKOBHUX, KO BOHH CKJIAJAIOTh OJHY MO3HIIIO
3 3ar0JIOBKOM, 1 3 TPOMIMCHUX, SIKIII0O BOHU CaMOCTilHi1. PoOuTH 3arojgoBku Tabuiil mo
JiaroHal He J03BOJIsIE€Thes. BucoTa psikiB moBuHHA OyTH HE MEHII 8 MM.

Tabmuio po3MilIaloTh TAKUM YMHOM, 00 ii MOXKHA OyJi0 ynTaTh 0€3 MOBOPOTY
3aMmucKu ado 3 TOBOPOTOM 3a TOJMHHUKOBOIO CTPUTKOIO. [Ipy Benmukiid KUIIBKOCTI PSIIKIB
JIOMYCKA€ETHCS TMEPEHOC TabIuUIll Ha 1HIIUN JTUCTOK. [IpH 11bOMY 3aroJI0BOK MPUBOIUTHCS
TUIBKH B 11 IEPILINA YaCTHHI.

ko moBTOproBaHWM y Tpadi TaONMIll TEKCT CKIAJAETHCSA 3 OJHOTO CIIOBa, HOTO
JIOTYCKA€EThCS 3aMIHATH JIalKaMH; SKIIO 3 JIBOX a00 OUIbII CIiB, TO MPH MHEPUIOMY
MMOBTOPEHHI MOro 3aMiHsIOThH cioBamu "Te k", a gam - jganku. CTaBUTH JIAMIKU 3aMiCTh
MOBTOPIOBAaHUX IU(]p, 3HAKIB, MApOK, MATEMAaTHYHUX CHUMBOJIIB HE MOXHA. SKII0
urdposi ado 1HIII JaH1 B IKOMY-HEOY b PSIAKY TaOJIMILII HE MPUBOJSATh, TO B Hill CTaBIIATH

IPOYEPK.
14



dopmysy B 3anuciii (SIKIIO X OUIBII OJIHIE€T) HyMEpYIOTh apaObChKUMU ITudpaMu B
Mexax posniny. Homep dhopMymnu ckiragaeTsecs 3 HoMepa po3AuTy i MOPsSIKOBOIO HOMepa
dbopMynH B pO3/iii, pO3AUICHUX Kparmkor. HoMep cTaBUTHCS 3 TpaBoOi CTOPOHU JINCTA HA
PIBHI HIDKHBOTO psiJiKa GOpMYIIH B KPYTIUX JykKKax, Hanpukiad: (3.1) - mepima dhopmyna
TpeThoro po3aury. [locunannas Ha GopMyTy BKa3yrOTh MOPSAKOBUM HOMEPOM (hopmynn

n

B KPYyIJiHMX AyXKax, Hampukiaang "... y gopmyni (2.1)". Omnuc cUMBOIIB 1 YUCIOBHUX
Koe(iIieHTIB BapTO MPUBOJIUTH Oe3mocepeaHbo I (opmynoro 31 cioBa "ae" 06e3
JIBOKPAITKH IMICIISl HhOTO B Til YK€ TOCIIOBHOCTI, Y SIKiii BOHM JaHi y (OpMyITi 3 HOBOTO
psaKa.

PiBHsiHHS 1 hOpMyIIH BAPTO BUAUIATH 3 TEKCTY BUIBHUMHU PsiIKaMHu. SIKIIIO pIBHSHHS
HE YMIIIAETHCS B OAUH PAIOK, BIH TIOBUHHO OYTH IIEpeHeceHe miciis 3HakiB " - " abo " + ",
oot KoxkHa GpopMyia, KpiM HaOUIbI TPOCTUX, TOBUHHA MATH MOCUJIAHHS
Ha JPKepesio, 3BiIKM BOHA B3Ta, KO BOHA HE BUBOJIUTHCS aBTOPOM.

VY cnHcok diTeparypH BKIIOYAOTh YCl BUKOPHUCTaHI JKEpesia B MOPSAKY MOSIBU
MOCWIaHb Ha HUX Y TEKCTI MOSCHIOBAJIBbHOI 3amucku. [lpu mocuiaHHi B TEKCTI Ha
BUKOPHUCTOBYBAaHY JHTEpaTypy BKa3ylOTh TIOPSIKOBUN HOMEp, BHIUJICHUN JIBOMA
KBaJIpaTHUMHU JTy’KKaMH 3a CIHCKOM JpKepen, Hanpukiay [4]. xepeno onucyeThes 3a
Takoro (GOpMOI0: TIPI3BUIIIE i 1HIIIAIM aBTOPa, MOBHA Ha3Ba KHUTH ab0 CTATTi, MICIE 1 pIK
BUJIaHHS, 00CAT (1151 )KypHAITy - Ha3Ba KypHaIy, PiK BUJIaHHS, HOMEP CTOPIHKH).
3a00poHEeHO HABOAUTH Y CIIMCKY JIITEPaTyPH [zKepesia KpaiHu-arpecopa.

[Tpuxnan HaBenenuu B Jlogatky B.

Jlonatku opopMIISIOTH SIK TIPOJOBKEHHS MOSICHIOBAJILHOT 3aMMCKU HA HACTYITHUX i1
CTOpiHKax abo y BU1 OKpEMOT YaCTUHU, PO3TAIIOBYIOUH 1X Y MOPSIIKY TOSIBU MOCUJIAHb Y
Tekcti. KokeH MomaTok BapTo MOYMHATH 3 HOBOTO JIMCTA 3 BKAa3iBKOIO B IPaBOMY
BepxHbOMY KyTi cioBa "Jlogatox A", "Jlomarok b" 1 T.1. Homepu mumythes OykBamu,
JTaJIl TIOMIIIAETHLCSI TEMATUYHHUI 3ar0JIOBOK.

TekcT KOXKHOTO J10J1aTKa MPY HEOOX1THOCTI MOXKe OYTH PO3IITICHUN Ha T1IPO3A1TH
1 MyHKTH, HyMEepOBaHi1 apaOChKUMH IPpaMu B Mekax KOKHOTO jonartka. [lepen Humu

craButucs Oyksa "J1". nanpukiaz [[.1.2.3, 1110 o3Hayae TpeTii MyHKT APYroro mapo3aury

MEPILOTO AOJATKY.
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Pucynku, Tabmui, GopMyinn B Mexax KOKHOTO JOJJaTKy HyMEpPYIOTh apaOCbKUMU
mudpamu, Hanpukiaaa: "Puc. JI. 1.1" (mepmmii  pUCYHOK TEpHIOrO J10JaTKa);
"Tab6mn. JI. 1.1" (meprma TaGiuIs meporo 101aTka).

[TosicHIOBasIbHA 3aITUCKA MIMUCYETHCS CTYJIEHTOM 1 KEPIBHUKOM.

6.2. Bumoru 10 opopmiienHst rpagivuHoi JoKyMeHTalii

[Tpu opopmIiieHHI CTPYKTYypHUX 1 GYHKIIIOHATFHUX CXEM IIporpam, 0J10K-cxeM ado
CTPYKTYPHUX CXEM aJrOpPUTMIB, CXEM B3a€MO3B'SI3KYy NPOrPAaMHHUX MOJYJIB, CXEM
nepenavyl KepyBaHHS, a TaKOX IHIIUX TrpapidyHUX cxeM abo IUTakaTiB, HEOOX1THO
KepyBaTUCA JIF0OUMMHU CTaHJAPTAMH.

CxemMUu BUKOHYIOTBCS 32 JOTIOMOTOI0 TpadiyHUX MPUKIAIHUAX MMAKETIB.

[ImakaTy 1 cxeMu MOBUHHI OYTH CYIPOBOKYBATUCA HEOOX1THUMH MOSICHEHHSIMH,
110 /1al0Th MOXKJIMBICTh YUTATH 1X 0€3 3BEpTaHHS /10 TEKCTY MOSICHIOBAIbHOI 3aIIUCKH.

6.3. 3micT rpagiuHoi YacTUHUI

['padiuyna yacTuHA BUKOHYETHCS K JOJATOK JI0 MOSICHIOBAJIBHOI 3alMUCKU. B Hiif
MOBUHHI OyTH MpejcTaBieHi cxeMu anroput™iB, odopmieni 3rimno 'OCT €CII]
19.701-90, 1, 3a HE0OXiTHOCTI (SKIIIO MpOTpamMa CKIATAE€ThCS 3 BETUKO1 KiJTbKOCTI (haiiyiB
1 GyHKIIIH), CTPYKTYpHA cXeMa MporpaMu abo MporpamMHoOi CUCTEMH.

brok-cxeMu BUKOHYIOTHCSI KOMITIOTEPHUM CIIOCOOOM 3 JOTPUMAHHSIM CTaHIapTiB
(muB. Jomarok J1).

['OCT 19.701-90 po3moBCIOIKY€EThCSI HA YMOBHI rpadiyHi MO3HAUYECHHS (CUMBOJIH )
B CXEMax aJICOPUTMIB 1 ITporpam, 1110 BiIoOpakatoTh OCHOBHI Omepallii mpoiecy oopooku
JaHUX 1 MporpaMyBaHHS JJII CHCTEM IPOTIPAMHOTO 3a0e3MeUYeHHS OOYHMCITIOBAIBHUX
MallTiH, KOMIUIEKCIB 1 CHCTEM HE3aJIeKHO BiJl 1X MPU3HAYEHHS 1 00J1aCTi 3aCTOCYBAHHSI.

Cranmapt HE PO3IMOBCIOKYETHCS Ha 3alUCH 1 MO3HAYCHHS, 10 MOMIIIAIOThCS
ycepenuHi CUMBOJy a00 TOpSA 3 HUM 1 CIOYXXaTh JJIi YTOYHCHHS BUKOHAHUX HUM
(yHKITIH.

CraHgapT BCTaHOBIIOE TEPEIK, HailMeHyBaHHS, (OpMY, PO3MIPHU CHUMBOJIB 1

GbyHKIIT, 10 BIAOOPaKarOTHCS CHUMBOJIAMHU.

16



6.3.1. YMoBHI rpagiuni nozHauyeHHs B 0J1I0K-cXeMax aJropuTMiB i mporpam

[lepenik, HaliMeHyBaHHS, IO3HAYEHHS 1 PO3MIPH JEIKUX 000B'SI3KOBUX CUMBOJIIB 1
byHKII1, 110 BiT0OpaXkaloThCsl HUMU, B aJITOPUTMI 1 mporpami 00poOKH JaHUX, HABEICHO
HIDKYE.

6.3.1.1. IIpouec

Bukonanusi omepariii abo rpynu omepailiii, B pe3yJbTaTi SKAX 3MIHIOETHCS

3Ha4YCHH, (bopMa HaBCJICHHAA abo PO3TAlllyBAHHA JaHUX.

b

6.3.1.2. Pimnenns
BuOip HampsiMy BHUKOHAHHS ajJrOpuTMy a0o0 MporpamMu 3ajeKHO B JESKHX

3MIHHUX YMOB.

b

|
6.3.1.3. Moaundixamist
BukonaHHs orepaliiif, 3MiHIOI0YOT KOMaHId a0 Tpynyd KOMaHJ, IO 3MIiHIOIOTh

nporpamy.

)

6.3.1.4. 3ymoBJieHuii npouec

b

BukopucTanHs paHilie CTBOPEHHUX 1 OKPEMO OMUCAHUX AJTOPUTMIB a00 MpPOrpam.
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0,15a

b

6.3.1.5. CopryBanus

BHOpHI{KYBaHHﬂ MHOXXHMHH 34 3aJaHUMH O3HaKaMH

~——

60

6.3.1.6. PyuHe BBe1eHHA
BBeneHHs gaHuX BpydHYy 3a JIONIOMOTOI0 HEABTOHOMHHX IPUCTPOIB 3

KJIaB1aTypoIo, MePEeMHUKaYiB, KHOIIOK.

0,75a a

b

6.3.1.7. BBeneHHA-BUBEICHHSA
[lepeTBopeHHsT AaHuX Yy QopMy, HOpUAATHY [JIsi 0OpoOKku (BBeAeHHs) abo
B1JI00pa)KEHHS Pe3ybTaTiB 00pOOKHU (BUBEICHHS).

0,25a

b

6.3.1.8. HeaBTOHOMHA MaM'ITh
YBeleHHS-BUBEICHHS JIAHUX Y pa3i BUKOPUCTAHHS MPHUCTPOIO, IO 3amaM'sTOBYE,

KEPOBaHOTO 0E3MOCEPETHBO MPOIIECOPOM.
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M= [~
\

6.3.1.9. lokymeHT
BBeneHHA-BUBEICHHS JaHUX, HOCIEM SIKUX CIIY>KUTH MaIIip.
R=a

0.5a 053

\

b

6.3.1.10. Jlinist moToky

Bka3ziBka mocii1oBHOCTI 3B'sI3KIB M1’K CUMBOJIAMH.

6.3.1.11. 3'eanyBau

BkasiBka 3B's3Ky Mik MepepBaHUMH JIIHISIMH MOTOKY, 110 3B'sI3yIOTh CHMBOJIH.

0,5a

6.3.1.12. [yck - 3ynuHka
[Towyano, kiHelb, TEpEepUBaHHS TIporiecy OOpoOKM JaHUX ab0 BUKOHAHHS

MPOrpaMH.

_____________ - 1 0,5a

. R=0.25a

6.3.1.13. MixkcTopiHkoBMii 3'€IHyBa4
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BkaziBka 3B'sI3Ky MK pO3'€lHAHUMHM YaCTUHAMM CXE€M aJITOPUTMIB 1 MpOrpam,
PO3TaIIOBaHUX HA PI3HUX JIUCTAX.

0.5a

0,6a

0,2a

6.3.1.14. CniBBiqHOIIIEHHS T€OMETPUYHHUX €JIeMEHTIB CHMBOJIIB

Po3Mmip a moBunen Bubupatucs 3 psagy 10, 15, 20 mm. [lonyckaeTsest 301b1TyBaTU
po3Mip a Ha yuciio, kpatHe 5. Po3wmip b piBawmid 1.54.

Hampsim niH1M MOTOKY 32 yMOBYaHHSM (0€3 BKa31BKHM CTPLUIOK) - BIPABO 1 BHU3. Y
BUIIAJIKY, SIKILO MMOTIK HAIpaBJIEHUH BIIBO a00 Bropy, CiijJl yKa3yBaTH CTPLIKH Ha JIIHII
nmoTtoky. He pomyckaeTbess mepeTHH JHIA TOTOKYy. SIKIIO 1€ HEOoOXigHO, CIIij
KOPHUCTYBATHUCS! BHYTPIIIHBO CTOPIHKOBUM 3'€ THYBa4YEM.

6.4. llopsAa0oK KOMIJIEKTYBAHHS JOKYMEHTAIlii 10 KypcoBoi podoTu

JlokymeHTariss  (MOSICHIOBajJbHA  3allMCKa)  KOMIUIEKTYEThCS B Takii
MOCJI1IOBHOCTI:

- TUTYJbHUU JUCT (MPUKIAJ IpuBeneHui B Jlogatky A);

- 3aBJIaHHS Ha KypCOBY po0OOTY;

- pedepar;

- 3MicT (mpukiaj npuBenenuii B Jlomatky b);

- OCHOBHA YaCTHHA,

- CIIMCOK BUKOPHUCTaHUX Jkepen (mpukiaja npuseaeHuil B Jogarky B);

- JIOJaTKHU.

J1o mojpaTkax moaaeThbCs:

- OJIOK-CcXema ajIropuTMy poOoTH mporpamu (pparMeHT OJI0K-CXEeMU aITOPUTMY

nporpamu nipuBeAeHuit B Jonarky J);

- TIOYaTKOBUM TEKCT KOy NMPOrpamy ;

- pe3yJbTaTé poOoTH mporpamu (y BUTIISAL PUCYHKIB - 3HIMKIB €KpaHy).

VYci foKkyMeHTH npuBOAATHCS 10 popmaty A4 1 OpouIypyroThCS.

Jlo nosicHroBasbHOI 3anucku HagaeTbest DVD-RW auck, Ha sikoMy mMicTUTBCA:
20



1) mosicHIOBaJIbHA 3ammucKa 3 AojgaTkamu B opmati MS Word,;
2) TEKCT MPOrpaMu;
3) aiin BUKOHABYOTO MOIYJIS,

4) pe3ysibTaTH poOOTH MPOTrPaMH, SKIIO IMPOrpaMa ixX TeHepye, K OKpeMi 00’ €KTH.
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7. MIITOTOBKA KYPCOBOI POBOTH 0 3AXHUCTY 1 3AXHCT

KypcoBa pobora 3akiHuyeTbcs 3axucToM. 3a 10 1OHIB 7O MOYATKy 3aXHUCTY
BU3HAYAETHCA 4ac 1 Micue ii mpoBeaeHHS. [lepeHOC AHS 3aXUCTy KypcoBOi poOOTH
MO>KJTUBUM TUIBKH MTPU HASIBHOCTI MOBAXXHUX NpUUKH. KypcoBi poOOTH JOMYyCKAIOTHCS 10
3aXUCTY TUIBKU 3 A03BOJY KepiBHHKA. [1i7 yac 3axuCTy HE TUIbKH MEPEBIPSIETHCS PIBEHD
BUKOHAHHS CTYJEHTOM POOOTH 1 MHOMHA PO3YMIHHS IM BHKOHAHOI poOOTH, ajie TaKOXK
3100yBa€THCSA JIOCBIJI BHUCTYIY TEpea ayJauTopiero 3 BCEOIUHUM OOIPYyHTYBaHHSIM
3alpOTIOHOBAHUX PINICHb 1HXEHEPHOI 3amadi. J[Isg JOCATHEHHS WX IJIeH 3aXHCT
MIPOBOJUTHCS TIEpE]] CHEIIaTbHOIO KOMICIEI0 3 JBOX-TPbOX BHUKJIAQJaulB, BHJILJICHUX
kadenporo, Mpu 0coOUCTIN ydacTi KepiBHUKA KYpCOBOi POOOTH, Y IPUCYTHOCTI CTY/ICHTIB
HaBY&JIbHOI Ipynu. Takuil myOmyHUN 3aXHCT J03BOJIIE TAKOXK O3HAMOMHUTHU TpyImy 3
po0OTOIO 11 WIEHIB 1 BAPOOUTH OJTHAKOBI BUMOTH JIO KypCOBUX POOIT Y KEPIBHHKIB.

[Ipu miaroToBul 10 3aXUCTy CTYJEHT MOBMHHUN CKJIACTH IUIAH 1 HaUCATH TE3U
JOTIOBIZII 3 BHUKJIAJIOM OCHOBHUX IIOJIOKE€Hb poOoTH. HanexHy yBary HE0OXiIHO
OPUAUIATA TEXHIKO-€KOHOMIYHUM THUTaHHSAM. [Ipu 11soMy BapTo 3BEpHYTH yBary Ha
TOYHICTh 1 MOCHIZAOBHICTh BHKJIAMy J0MOBiAl. MaTepian moBHHEH OyTH BUKJIAJAEHUN
POTATOM 5-7 XB. 1 CYNPOBOKYBAaTHCS TOSCHEHHSM CXEM, IO BiJIOOpa)karoTh CYTh
npopo6iieHoi podotu. Ilpu 3aXxUCTI KOMIIEKCHUX (ITPYMOBUX) pOOIT MPEACTABISIOTH
CXEMH BCI€T IPOEKTHOI TPyIH.

3axucT KypcoBoi poOOTH TPOBOIUTKCS MEPET KOMICIEIO B TAKOMY TOPSIKY:

1) moBimOMIIEHHSI CTYJICHTA MPO 3MICT POOOTH i 11 peaizariii;
2) THMTaHHS WICHIB KOMICIT 1 MPUCYTHIX;
3) BIANOBII CTYACHTA HA 3aaHi TUTAHHS:
4) 3ayBayKEHHSI YICHIB KOMICIT;
5) BIAMOBIAI CTYJCHTA HA 3ayBa)KCHHS 1 MPH HASBHOCTI 3arepeveHb, KOPOTKE
OOTpYHTYBaHHS CBO€1 TOUKH 30DY;
6) BHUCHOBOK KOMICii 3 OIIIHKH POOOTH.
VY nmomnoBiAi HEOOXITHO PO3MOBICTH MPO I 1 3aBAAHHS, IO CTABJIATHCS IEpe

CTYJIEHTOM; LIUISIXU 1X PIIIEHHS; PO OCHOBHI OTPUMAaHI pe3yJIbTaTH; BIA3HAYUTH Ba>KIUBI
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I opuriHajbHI pillieHHsI B poOOTI; chopMyIrOBaTH BUCHOBKH 1 HaJaTH peKOMeHAAIli 3

MPAKTUYHOTO BUKOPUCTAHHIO PE3YJIbTATIB MPOCKTYBAHHS.

[TuTanHs 3a7a10THCS TUTBKH 110 TUM PO3JLIaM T€OPii, Ha IKUX IPYHTYETHCS poOOTa.
VY mponeci 3aXUCTy CTYJIEHT MOBHUHHHMM IMOKa3aTH TrapHi 3HaHHS BIAMOBIAHO O THX
NUTaHb, MI0 TMOPYIIEHI B KypCOBId pOOOTI, BUSBUTHM YMIHHA JIOTIYHO MHUCIHUTH,
MEPEKOHINBO OOIPYHTYBAaTH 1 BIACTOATH (IIpH HEOOXIMHOCTi) CBOIO TOUKy 30py. Ha
3aXMCTI JIOPEYHI MUTAHHS, IO JO3BOJIAIOTH TMEPEBIPUTH 3HAHHSI IO CYMDKHHUX
AUCIMILUTIHAX, HA SIKUX TPYHTYETHCS PO3pOOKa 1aHOT pOOOTH.

VY pesyabTaTi 3aXHUCTy KypcoBa poOOTa, BIAMOBIAHO JIO JIFOYOTO IMOJIOKEHHS PO
KypcoBi pOOOTH, ICIIUTH 1 3aJliKH, OIIHIOETbCS PEHUTHUHTOBOIO OIIIHKOK. 3arajibHa
TPYJIOMICTKICTb KypCOBOi poOOTH, SIK (pOpMHU MiJICYMKOBOrOo KOHTposto — 100 Oais.
KypcoBa poOota, sik popma miiCyMKOBOTO KOHTPOJIIO BHCTaBISETHCS MPU HASBHOCTI
PEUTUHTOBOI OLIHKY MToHaA 59 OaniB. [lo3uTHBHA OLlIHKA 3aHOCUTHCA B 3a11KOBY KHUKKY

3a MANHCOM KepiBHUKa pobotu. Kputepii oniHoBaHHs HaBeneHl B Tabmui 7.1.

Tabmums 7.1 — OuiHOBaHI MapaMeTpH 1 KUIbKICTh 0atiB

No OI1iHIOBaHUM TTapaMeTp Kinbkictb
OasiiB
1. | SkicTh opopmiieHHS poOOTH y BiANOBIAHOCTI 10 BUMOT (MEeTOAUYHI 10
peKoMeHaIlii)
2. | TeopeTH4yHa YacTHHA: 25
- NOBHOMA ONPAYIOBAHHA MEOPEMUUHUX NUMAHb poOOmuU ma 3micmose 10
HAaNOBHEHH;.
- HassHicmb nyoaikayit/anpobayiil 10
- yuacmo y Bceykpaincokux KOHKypcax cmyoenmcbKux pooim 5
3. | JlokyMeHTyBaHHA apxiTeKTypHu po3podJIeHOro NPOrpaMHOro 10

3a0e3nevyeHHsi y BigmoBigHocti g0 crangapry Software Architecture
Document (moxatok E)

4. | llporpamue 3a0e3ne4yeHHs *: 25
- piBeHb  IHJICEHEPHOI ma MEeXHOJNO02IYHOI peanizayii  npocpamHozo 20
3abe3neuenns
- HASIBHICMb NPOMUCTI08020 BNPOBAONCEHHS/NPOOYKMUBHOT eKCNAYyamayii 5

5. | 3axucr podoTu*: 30
- AKICMb 00N0BI0I ma npeseHmayii 15
- 8i0N06i0i Ha NUMAHH 15

3arajsom cymapHmii 6aj 3a po6oTy 100

* Biocomok suxopucmanis icHyrouux mooynie (bioniomex) nosunen cknadamu < 50%

** bes 0emoncmpayii npoepamno2o 3abesneyents poboma NPUMAcmvCsl Tue 3a HAs8HOCMI UMY
i3 3acioanHs Kkaghedpu npo ii pyHoamenmanbHull meopemudHull HanpAMoK.
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[Ipu o1iHIII KOMICISI BpaXOBYE: SIKICTh BUKOHAHHS POOOTH, 3MICT MOBIIOMJICHHS
CTyJeHTa 1 MWOro BIANOBIIEH Ha MNHWTaHHSA, SKICTh TpadiyHUX poOIT, CTYMHIHb
CaMOCTIMHOCTI ¥ 1HII[IaTUBH, IO BHIBIEHA CTYACHTOM MpHU pO3poOIl TeMHu,
IPAMOTHICTh BUKJIALy MaTepiaity, BOJIOIIHHSI HAYKOBO-TEXHIYHOK TEPMIHOJIOTIEHO.

Kputepii oriHioBaHHS 3aXUCTY POOOTH:

24-30 o6anie. BuctaBnseThCA, AKIMIO CTYACHT BMI€E TBOPYO MUCIUTH,
y3araJibHIOBaTH BUBUEHUN MaTepiasl, BAKOPUCTOBYE VISl I[bOTO TEOPETUYUHI MMOJOXKEHHS 1
KOHKPETHI MapaMeTpH:

YiTKO, BUYEPITHO, TTTMOOKO pO3yMi€ 1 3Ha€ Marepiai 1 BMi€ iM KOPUCTYBaTUCS B
MeXaxX BUMOT MPOTpaMu Kypcy;

BMi€ BECTHU CMIBOECIAY 3 Wi€HAMHU KOMICIi, IPY BIAMOBIASX HA HaBIJHI 1 TOJAATKOBI
MUTAaHHS CAMOCTIMHO BUIPABIISIE OKPEMI JOIMYIICHI HETOUHOCTI;

AKICHO 1 y TOBHOMY 00Cs31 BUKOHAB PO3paxyHKOBI 1 rpadivyHi poOOTH, 1110 BXOATh
Yy KypCcOBY po0OoOTYy.

16-23 6anie. BucraBiseTbcs TOJI, KOJU 3a TEpPEpaxOBaAaHUMHU IMOKa3HUKAMHU
MaIOThCS OKpPEM1 HECYTTEBI Heodiku. Hampukiaz, 4iTKICTh 1 TIOBHOTA 3BITIB HE LIJIKOM
JI0CTaTHI, MAIOThCS IPIOHI HEAOIKUA B PO3PAXyHKaX 1 KOHCTPYKTOPCHKIN IOKyMEHTAIlli,
nesika HeaoanicTe 0pOpMIICHHS 1 T 1.

8-15 o6anie. BucraBnseTbCs TPHU HAABHOCTI ICTOTHUX HEIOJMIKIB  3a
MepepaxoBaHUMHU TMOKa3HUKAMH, 110 CTYACHT CaMOCTIITHO BUIIPaBUTU HE MIT, HaBITh
AKIIO OKPEMI1 BIJMOBI1 OYJIM TapHUMHU 200 BiAMIHHUMU.

0-7 6anie. BuctaBisieTbCcsi TOJII, KOJU CTYJEHT BUSBHUB HEPO3YMIHHS 1 HE3HAHHS
OCHOBHOTO 3MICTy KypCOBOi pOOOTH, JONMyCTHUB TI'pyOl IMOMHIKH B IOSCHIOBaJIbHIM
3aMuCIl, po3paxyHKax, JOKYMEHTallii, He 3MII MPaBUJIbHO BIJIMOBICTH HA MUTaHHS

KOMicii.
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Ta0omum 7.2

Peiitunronsa ) 1HKA 3a
) Ominka 3a mkanor ECTS O )
OIIHKA HaIIOHAJIBHHOIO IIKAJIO
91-100 A - BIIMIHHO 5 - BiZAMIHHO
81-90 B - nyxe mobdpe
FYRE 00D 4 - nobpe

71-80 C - nobpe

61-70 D - 3a10BiTEHO

51-60 E - nocratuno

FX - He3a10B1JIbHO (3 MOXKJIUBICTIO JOMTYCKY

3 - 3aJI0BLJILHO

41-50 JI0 T1JCYMKOBOT'O KOHTPOJIIO 32 )
. 2 - HE3a10B1JIBHO
JMCIUILTIHY )
1-40 F - He3am10BUIEHO

KypcoBi po60oTH, 10 MalOTh TEOPETHUYHY 1 MPAKTUYHY IIHHICTb, MOXYTb OyTH
MPEICTaBICHI Ha KOHKYPC CTYISHTCHKHX HAYKOBHUX TIpallb, a TaKOX IepenaHi B
MIPOMUCIIOBICTb ISl BIIPOBAKCHHSI.

[Ticnst 3aXMCTy CTYAEHT CKJIaJa€e TMOSCHIOBAJbHY 3alUCKy 1 MIiAIIUBAE Y
IITBUIKO3IIIABAY.

Jls 3mmBaHHS MPOOMBAIOTHCS OTBOPH Ha JIiBIM CTOPOH1 JHcTa. 30polrypoBaHa
po0OTa 3/1a€ThCsl KEPIBHUKOBI IS TIEpeiadi 10 apXiBy.

CtyaeHT, 10 He BUKOHAB KypPCOBY POOOTY B TEPMiH, JOMPAIbOBYE ii CAMOCTIIHO.
Koncynpraliii B 1bOMy BHITaJIKy OPTaHI3yIOThCS 3 ypaxyBaHHSM MPUYHH BiJICTABaHHS.
Pimenns npo opranizaiiii KOHCYJIbTalllii BAHOCUTH Kadepa Ha MiACTaBl MMCbMOBOI 3as1BU
ctynenta. Ilpu npomy kadenpa BuU3HAUa€ KUIbKICTH TOAUH 1 (OpMY MPOBEIICHHS
KOHCYJIbTAIli}, rpadik MpOEKTyBaHHS 1 TEPMiH HOTO BUKOHAHHS.

BianoBigHO 10 3as8BUW CTYJIEHTa 3aBiayBauy Kadeaporo Mpu3Havyae JeHb 3aCiIaHHS
KOMICIi JJIsI 3aXUCTy POOOTH.

VY BuUnajaky ojep>KaHHS HE3aJ0BUIHHOI OIIHKM HA 3aXMCTI CTYACHT OJEP)Ky€ HOBE

3aBAaHHS HA KypCOBY POOOTY JUIsl TOBTOPHOTO MPOXOKEHHS MTPOCKTYBAHHS.
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8. CIIMCOK BUKOPUCTAHUX I’KEPEJI

1.JACTY 3008-2015: JlepxaBuuii cranaapT Ykpainu «JlokymenTaris. 3BiTH y
cdepi Hayku 1 TexHiku. CTpykTypa 1 npaBuia opopmiienss». — Kuis: A1l « YkpHITHL»,
2016.-25c.

2. IlonoxkeHHs TpO oOpraHizamito OCBITHBOTO mporecy Yy KuiBcbkomy
HalloHabHOMY yHiBepcuTeTi iM. Tapaca [lleBuenka. — K.: 2008. — 124 c.
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Honaroxk A — Ilpukian opopMJIEeHHSA TUTYJIBHOIO JIUCTA

MiHicTepCTBO OCBITH 1 HAYKH YKpaiHu

KuiBchkuii HarlioHaIbHUN yHIBepcHTET iMeH1 Tapaca IlleBuenka

Kadenpa nmporpaMHUX CHCTEM 1 TEXHOJIOT1H

PO3POBKA ITPOI'PAMHA
JIJIsI COPTYBAHHSA BEJIUKUX ®AMJIIB

Kypcosa po6ota

TTosicHIOBaJIbHA 3aIMCKa

Bukonagenp

cryaeHt rpynu I113-31 Isan IBAHEHKO
(nianuc, nata)

KepiBauk

noteHT kadpeapu [ICT K.T.H., c.H.c. Ctremtan CTEITAHEHKO

(miamuc, mara)

Kuis-2023
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Honatok b — Ilpukian opopMiieHHs 3MICTY /10 MOSICHIOBAJIbHOI 3aIIUCKH

SMICT

Beryn

1. ®aiinmn

1.1 BmactuBocTi (aitinin

1.2 Tunu ¢aiinis

1.3 Onepartii 3 daiinamu

1.4 ®yHkuii podotH 3 paiinamu

2. MeTonu copTyBaHHS

2.1 IloHATTS copTyBaHHs

2.2 OuiHKa METO/IIB COPTYBAHHS Ta BUMIP METOY JIJIsl IPOIPaMHOI
peamizarii

2.3 OyHKIIIi, 1[0 BUKOPUCTOBYIOTHCS JIJISl IPOTPAMHOI peaizallii MeToay
COpPTYBaHHS

3. Onuc anroputMy nporpamu

4. Onuc podoTH mporpamu

5. IHcTpyKIIis KOpUCTYBady NporpaMu

BucHoBOK

Cnucok BUKOPUCTAHUX JIKEPEIT

Honarok A - Anroputm peantizalii mporpamu

Honatok b - Tect nporpamu

Honatox B — InTepdeiic poboTH 3 mporpamoro

Honarok B - Pe3ynbratu poGoTH mporpamu

12
13
15
18
18

25

28
29
30
32
33
34
35
38
40
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JNonarok B — IIpuxkiaan opopmiieHHst «CUCKY BUKOPUCTAHUX JAKepPes»
CIIMCOK BUKOPUCTAHMUX JIZKEPEJI

1. boiiko B. I. CxemoTtexnika enektpoHHuX cuctem. Ku. 2. [{luppoBa cxeMoTexHika
: miapyuHuk / boiiko B. I. — K. : Buma mk., 2004. — 423 c.
2. Kommekc «e®izuka» [enektponnuit pecypc]| / FO. I1. bennec — Pexum noctymy:

http://efizika.org.ua/complex/
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Honarok I' — Anropurm nporpamu (IpuKJIan)

1. Oronouryemo:
1) cUMBOJILHUH MacHB JJIsl 30€pPEIKECHHS CTPOYKH;
2) IIJI0YMCIIOBUI MacHB IS 30€pEKEHHSI KITBKOCTI OYKB Y KOXKHOMY CJIOBI;
3) 3MiHHY-TIYMIBHUK JUIS KiTbKOCTI CHMBOJIIB Y CTPOYIIi;
4) 3MIHHY-TIYMIBHUK JJIS KIIbKICTD CITIB;
5) 3MiHHY-TIYMIBHUK JUIS KITBKOCTI OYKB y CIIOBI.
2. OOHyJISIEMO OTOJIONIEH] 3MIHHI.
3. 34UTyEMO CTPOUKY 3 KOHCOJII 1 3alIUCYEMO J10 CUMBOJIBHOTO MACHUBY.
4. B uukii o 0JHOMY CUMBOJIYy aHQJII3y€EMO CUMBOJIbLHUM MAcHUB 1 301JIbIIYEMO
JYWIBHUK CUMBOJIB Ha 1:
1) SIKIIO PO3TISHYTHI CUMBOII HE € MPOOIIOM, TO JIYMIBHUK OYKB Y CIIOBI
301IbIIIy€MO Ha 1
2) SIKIIO PO3TJITHYTUH CUMBOJI IPOOLJ, a HACTYIHUI 32 HUM CUMBOJI HE €
npobinom 1 He € 0-cumBOIIOM
- [100aBJIIEMO OQMHUIIIO 0 JIYHUIILHUKA CIIIB;
- 3aIUCY€EMO JI0 LIJIOUYKMCIOBOTO MAaCUBY 3HAYEHHS KUTBKOCTI OYKB y CJIOB1 y
BIJIMOBITHOCTI IO HOMEPY CJIOBa B CTPOUII],
- OOHYJISIEMO JIIYUIILHUK OyKB Y CJIOBI;
3) SKIIO pO3TIITHYTHIH CUMBOJ € 0-CHMBOJIOM, IO BiJT0Opakae KiHEIlb
CTPOYKH, TO MIEPEPUBAEMO IIUKJIT aHAII3y CUMBOJILHOTO MaCHUBY.
5. BHBOAMMO KIJBKICTB CJIiB Y CTPOYIIl HA KOHCOJIb.

6. VY muKiI BUBOJUMO KUTBKICTh OYKB y KOKHOMY CJIOBI.

bnok-cxema anroputmy nporpamu npuseneHa B Jlonarky /1.
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HMonarok /I — ®@parMeHT 0/10K-CXeMH AJITOPUTMY NPOrpamMu (MPUKJIAN)

MOYATOK

1

int KSimv=0, KLiter=0,

KWord=0, MLiter[255];
char MStr[256];

MStr

KSimv++;

5
msuli]'="* &&
MStr[i]!="\0'

TAK

KLiter++;

<«—HI MStr[i+1]1="*

TAK
B

KWord++;
MLiter[Kword-
1]=KLiter;
KLiter=0;

o |
Kinbkictb
cnis
KWord+1

nIbKICTh
cumBoOniB
KSimv




Honarok E

<Insert OrganizationName>

<Insert Project Name>
Software Architecture Document (SAD)

CONTENT OWNER: <Insert Name>

DOCUMENT NUMBER: RELEASE/REVISION: RELEASE/REVISION DATE:



BACKGROUND

This template is based on the Software Engineering Institute’s “View and Beyond” method for documenting software architectures, as
described in Clements, et al., Documenting Software Architecture: Views and Beyond (Addison Wesley, 2002). The current version is
available for free download from the SEI’s architecture web site.

TIPS FOR USING THIS TEMPLATE

To create an instance of this document:

Insert relevant information on cover sheet and in placeholders throughout.

Insert relevant information in page header: Move to a page of the body of the report, select View > Header and Footer from the
main menu, and then replace relevant information in the header box at the top of the page.

To update the contents and page numbers in the Table of Contents, List of Figures, and List of Tables:

Position the cursor anywhere in the table to be updated.
Click the F9 function key.
Answer “Update entire table”.

To insert a figure or table caption:

From the main menu, choose Insert > Reference > Caption and then either Figure or Table as needed.
Click the OK button.

Add a colon and a tab stop after the figure number in the caption itself.

The caption should use the Caption style.

Add a colon and a tab stop after the table/figure number in the caption itself.

TIPS FOR MAKING YOUR DOCUMENT MORE READABLE

A gray box containing CONTENTS OF THIS SECTION is provided at the beginning of most sections and subsections. After
determining what specific information will be included in your document, you can remove this gray box or leave it to serve as a
quick-reference section overview for your readers. In the case that text has been provided in the template, inspect it for relevance
and revised as necessary.

Consider hyperlinking key words used in the document with their entries in the Glossary or other location in which they are defined.
Choose Insert > Hyperlink.

Don’t leave blank sections in the document. Mark them “To be determined” (ideally with a promise of a date or release number by
which the information will be provided) or “Not applicable.”

Consider packaging your SAD as a multi-volume set of documentation. It is often helpful to break your documentation into more
than one volume so that the document does not become unwieldy. There are many ways that this can be accomplished. The
structuring of the document must support the needs of the intended audience and must be determined in the context of the project.
Each document that you produce should include the date of issue and status; draft, baseline, version number, name of issuing
organization; change history; and a summary. A few decomposition options are:

e A 2-Volume approach: Separate the documentation into two volumes; one that contains the views of the software architecture
and one that contains everything else. A common variant of this approach has one volume per view, and one volume for
everything else.

e A 3-Volume approach: Document organizational policies, procedures, and the directory in one volume, system specific
overview material in a second, and view documentation in a third.

e A 4-Volume approach: Create one volume for each viewtype [Clements 2002] (module, component-and-connector, allocation)
that contains the documentation for the relevant views. Include all of the other information in the fourth volume.

. Software interfaces are often documented in a separate volume.

In any case, the information should be arranged so that readers begin with the volume containing the Documentation Roadmap

(Section 1 in this template).


http://www.sei.cmu.edu/architecture/books.html
http://www.sei.cmu.edu/architecture/arch_doc.html
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1. Documentation Roadmap

The Documentation Roadmap should be the first place a new reader of the SAD begins. But for new and

returning readers, it is intended to describe how the SAD is organized so that a reader with specific interests

who does not wish to read the SAD cover-to-cover can find desired information quickly and directly.

Sub-sections of Section 1 include the following.

Section 1.1 (“Document Management and Configuration Control Information™) explains revision
history. This tells you if you’re looking at the correct version of the SAD.

Section 1.2 (“Purpose and Scope of the SAD”) explains the purpose and scope of the SAD, and
indicates what information is and is not included. This tells you if the information you’re seeking is
likely to be in this document.

Section Ommoka! McTouHMK cChbLIKHM He HaliaeH. (“Ommoka! MCTOYHUK CCHIKHM He HaligeH.”)
explains the information that is found in each section of the SAD. This tells you what section(s) in this
SAD are most likely to contain the information you seek.

Section Ommoka! UcTounuk ccbiku He HalaeH. (“Omudka! McToUHUK CCBIJIKH He HaiieH.”)
explains the stakeholders for which the SAD has been particularly aimed. This tells you how you might
use the SAD to do your job.

Section 1.3 (“Viewpoint Definitions™) explains the viewpoints (as defined by IEEE Standard 1471-
2000) used in this SAD. For each viewpoint defined in Section 1.3, there is a corresponding view
defined in Section Omméka! McTounuk cepliku He HaiigeH. (“Ommoka! McTOYHMK CCHUIKH He
Haiigen.”). This tells you how the architectural information has been partitioned, and what views are
most likely to contain the information you seek.

Section Ommoka! UcTtounuk ccbuiku He HalaeH. (“Omudka! McTouHUK cCBIJIKH He HaiileH.”)
explains the standard organization used to document architectural views in this SAD. This tells you
what section within a view you should read in order to find the information you seek.

1.1. Document Management and Configuration Control Information

CONTENTS OF THIS SECTION: This section identifies the version, release date, and other relevant management and
configuration control information associated with the current version of the document. Optional items for this section
include: change history and an overview of significant changes from version to version.

Revision Number: << >>

Revision Release Date: << >>

Purpose of Revision: <<>>

Scope of Revision: <<list sections or page numbers that have been revised; provide a summary overview of
the differences between this release and the previous one.>>



1.2. Purpose and Scope of the SAD

CONTENTS OF THIS SECTION: This section explains the SAD’s overall purpose and scope, the criteria for deciding
which design decisions are architectural (and therefore documented in the SAD), and which design decisions are non-
architectural (and therefore documented elsewhere).

This SAD specifies the software architecture for <insert scope of SAD>. All information regarding the
software architecture may be found in this document, although much information is incorporated by reference to
other documents.

What is software architecture? The software architecture for a system? is the structure or structures of that
system, which comprise software elements, the externally-visible properties of those elements, and the
relationships among them [Bass 2003]. "Externally visible” properties refers to those assumptions other
elements can make of an element, such as its provided services, performance characteristics, fault handling,
shared resource usage, and so on. This definition provides the basic litmus test for what information is included
in this SAD, and what information is relegated to downstream documentation.

Elements and relationships. The software architecture first and foremost embodies information about how the
elements relate to each other. This means that architecture specifically omits certain information about elements
that does not pertain to their interaction. Thus, a software architecture is an abstraction of a system that
suppresses details of elements that do not affect how they use, are used by, relate to, or interact with other
elements. Elements interact with each other by means of interfaces that partition details about an element into
public and private parts. Software architecture is concerned with the public side of this division, and that will be
documented in this SAD accordingly. On the other hand, private details of elements—details having to do
solely with internal implementation—are not architectural and will not be documented in a SAD.

Multiple structures. The definition of software architecture makes it clear that systems can and do comprise
more than one structure and that no one structure holds the irrefutable claim to being the architecture. The
neurologist, the orthopedist, the hematologist, and the dermatologist all take a different perspective on the
structure of a human body. Ophthalmologists, cardiologists, and podiatrists concentrate on subsystems. And the
kinesiologist and psychiatrist are concerned with different aspects of the entire arrangement’s behavior.
Although these perspectives are pictured differently and have very different properties, all are inherently related;
together they describe the architecture of the human body. So it is with software. Modern systems are more than
complex enough to make it difficult to grasp them all at once. Instead, we restrict our attention at any one
moment to one (or a small number) of the software system’s structures. To communicate meaningfully about an
architecture, we must make clear which structure or structures we are discussing at the moment—which view we
are taking of the architecture. Thus, this SAD follows the principle that documenting a software architecture is
a matter of documenting the relevant views and then documenting information that applies to more than one
view.

For example, all non-trivial software systems are partitioned into implementation units; these units are given
specific responsibilities, and are the basis of work assignments for programming teams. This kind of element
will comprise programs and data that software in other implementation units can call or access, and programs
and data that are private. In large projects, the elements will almost certainly be subdivided for assignment to
sub-teams. This is one kind of structure often used to describe a system. It is a very static structure, in that it
focuses on the way the system’s functionality is divided up and assigned to implementation teams.

Other structures are much more focused on the way the elements interact with each other at runtime to carry out
the system’s function. Suppose the system is to be built as a set of parallel processes. The set of processes that
will exist at runtime, the programs in the various implementation units described previously that are strung

1 Here, a system may refer to a system of systems.



together sequentially to form each process, and the synchronization relations among the processes form another
kind of structure often used to describe a system.

None of these structures alone is the architecture, although they all convey architectural information. The
architecture consists of these structures as well as many others. This example shows that since architecture can
comprise more than one kind of structure, there is more than one kind of element (e.g., implementation unit and
processes), more than one kind of interaction among elements (e.g., subdivision and synchronization), and even
more than one context (e.g., development time versus runtime). By intention, the definition does not specify
what the architectural elements and relationships are. Is a software element an object? A process? A library? A
database? A commercial product? It can be any of these things and more.

These structures will be represented in the views of the software architecture that are provided in Section
Omubdka! UCTOYHHMK CCHIIIKHM He HallIeH..

Behavior. Although software architecture tends to focus on structural information, behavior of each element is
part of the software architecture insofar as that behavior can be observed or discerned from the point of view of
another element. This behavior is what allows elements to interact with each other, which is clearly part of the
software architecture and will be documented in the SAD as such. Behavior is documented in the element
catalog of each view.

1.3. Viewpoint Definitions

CONTENTS OF THIS SECTION: This section provides a short textual definition of a viewpoint and how the concept is
used in this SAD. The section describes viewpoints that may be used in the SAD. The specific viewpoints will be tailored
by the organization.

The SAD employs a stakeholder-focused, multiple view approach to architecture documentation, as required by
ANSI/IEEE 1471-2000, the recommended best practice for documenting the architecture of software-intensive
systems [IEEE 1471].

As described in Section 1.2, a software architecture comprises more than one software structure, each of which
provides an engineering handle on different system qualities. A view is the specification of one or more of these
structures, and documenting a software architecture, then, is a matter of documenting the relevant views and
then documenting information that applies to more than one view [Clements 2002].

ANSI/IEEE 1471-2000 provides guidance for choosing the best set of views to document, by bringing
stakeholder interests to bear. It prescribes defining a set of viewpoints to satisfy the stakeholder community. A
viewpoint identifies the set of concerns to be addressed, and identifies the modeling techniques, evaluation
techniques, consistency checking techniques, etc., used by any conforming view. A view, then, is a viewpoint
applied to a system. It is a representation of a set of software elements, their properties, and the relationships
among them that conform to a defining viewpoint. Together, the chosen set of views show the entire
architecture and all of its relevant properties. A SAD contains the viewpoints, relevant views, and information
that applies to more than one view to give a holistic description of the system.

The remainder of Section 1.5 defines the viewpoints used in this SAD. The following table summarizes the
stakeholders in this project and the viewpoints that have been included to address their concerns.

Table 1:  Stakeholders and Relevant Viewpoints

Stakeholder Viewpoint(s) that apply to that class of stakeholder’s
concerns




Stakeholder Viewpoint(s) that apply to that class of stakeholder’s
concerns
1.3.1. <Insert name of viewpoint> Viewpoint Definition

There will be one of these subsections for each viewpoint defined. The subsections are as follows:
e Abstract: A brief overview of the viewpoint

. Stakeholders and their concerns addressed: This section describes the stakeholders and their concerns that this viewpoint is
intended to address. Listed are questions that can be answered by consulting views that conform to this viewpoint. Optionally,
the section includes significant questions that cannot be answered by consulting views conforming to this viewpoint.

e Elements, relations, properties, and constraints: This section defines the types of elements, the relations among them, the
significant properties they exhibit, and the constraints they obey for views conforming to this viewpoint.

e Language(s) to model/represent conforming views: This section lists the language or languages that will be used to model or
represent views conforming to this viewpoint, and cite a definition document for each.

e Applicable evaluation/analysis techniques and consistency/completeness criteria: This section describes rules for consistency
and completeness that apply to views in this viewpoint, as well as any analysis of evaluation techniques that apply to the view
that can be used to predict qualities of the system whose architecture is being specified.

e  Viewpoint source: This section provides a citation for the source of this viewpoint definition, if any.

Following is an example of a viewpoint definition.

1.5.1 Module decomposition viewpoint definition

1.5.1.1 Abstract. Views conforming to the module decomposition viewpoint partition the system into a unique non-overlapping set
of hierarchically decomposable implementation units (modules).

1.5.1.2 Stakeholders and Their Concerns Addressed. Stakeholders and their concerns addressed by this viewpoint include
. project managers, who must define work assignments, form teams, and formulate project plans and budgets and

schedules;

. COTS specialists, who need to have software elements defined as units of functionality, so they can search the

marketplace and perform trade studies to find suitable COTS candidates;

testers and integrators who use the modules as their unit of work;

configuration management specialists who are in charge of maintaining current and past versions of the elements;

system build engineers who use the elements to produce a running version of the system;

maintainers, who are tasked with modifying the software elements;

implementers, who are required to implement the elements;

software architects for those software elements sufficiently large or complex enough to warrant their own software

architectures;
e the customer, who is concerned that projected changes to the system over its lifetime can be made economically by

confining the effects of each change to a small number of elements.

1.5.1.3 Elements, Relations, Properties, and Constraints. Elements of the module decomposition viewpoint are modules, which are
units of implementation that provide defined functionality. Modules are hierarchically decomposable; hence, the relation is “is-
part-of.” Properties of elements include their names, the functionality assigned to them (including a statement of the quality
attributes associated with that functionality), and their software-to-software interfaces. The module properties may include
requirements allocation, supporting requirements traceability.

1.5.1.4 Language(s) to Model/Represent Conforming Views. Views conforming to the module decomposition viewpoint may be
represented by (a) plain text using indentation or outline form [Clements 2002]; (b) UML, using subsystems or classes to
represent elements and “is part of” or nesting to represent the decomposition relation.

1.3.1.1. Abstract
1.3.1.2. Stakeholders and Their Concerns Addressed
1.3.1.3. Elements, Relations, Properties, and Constraints

1.3.1.4. Language(s) to Model/Represent Conforming Views



2. Architecture Background

2.1. Problem Background

CONTENTS OF THIS SECTION: The sub-parts of Section 2.1 explain the constraints that provided the significant
influence over the architecture.

2.1.1. System Overview

CONTENTS OF THIS SECTION: This section describes the general function and purpose for the system or subsystem
whose architecture is described in this SAD.

2.1.2. Goals and Context

CONTENTS OF THIS SECTION: This section describes the goals and major contextual factors for the software
architecture. The section includes a description of the role software architecture plays in the life cycle, the relationship to
system engineering results and artifacts, and any other relevant factors.

2.1.3. Significant Driving Requirements

CONTENTS OF THIS SECTION: This section describes behavioral and quality attribute requirements (original or derived) that shaped
the software architecture. Included are any scenarios that express driving behavioral and quality attribute goals, such as those crafted
during a Quality Attribute Workshop (QAW) [Barbacci 2003] or software architecture evaluation using the Architecture Tradeoff
Analysis Method*™ (ATAM®M) [Bass 2003].

2.2.  Solution Background

CONTENTS OF THIS SECTION: The sub-parts of Section 2.2 provide a description of why the architecture is the way
that it is, and a convincing argument that the architecture is the right one to satisfy the behavioral and quality attribute
goals levied upon it.

2.2.1. Architectural Approaches

CONTENTS OF THIS SECTION: This section provides a rationale for the major design decisions embodied by the software
architecture. It describes any design approaches applied to the software architecture, including the use of architectural styles or
design patterns, when the scope of those approaches transcends any single architectural view. The section also provides a rationale
for the selection of those approaches. It also describes any significant alternatives that were seriously considered and why they
were ultimately rejected. The section describes any relevant COTS issues, including any associated trade studies.

SM Quiality Attribute Workshop and QAW and Architecture Tradeoff Analysis Method and ATAM are service marks of
Carnegie Mellon University.



2.2.2. Analysis Results

CONTENTS OF THIS SECTION: This section describes the results of any quantitative or qualitative analyses that have been
performed that provide evidence that the software architecture is fit for purpose. If an Architecture Tradeoff Analysis Method
evaluation has been performed, it is included in the analysis sections of its final report. This section refers to the results of any other
relevant trade studies, quantitative modeling, or other analysis results.

2.2.3. Requirements Coverage

CONTENTS OF THIS SECTION: This section describes the requirements (original or derived) addressed by the software
architecture, with a short statement about where in the architecture each requirement is addressed.



3. Referenced Materials

CONTENTS OF THIS SECTION: This section provides citations for each reference document. Provide enough information so that a
reader of the SAD can be reasonably expected to locate the document.

Barbacci 2003 Barbacci, M.; Ellison, R.; Lattanze, A.; Stafford, J.; Weinstock, C.; &
Wood, W. Quality Attribute Workshops (QAWSs), Third Edition
(CMU/SEI-2003-TR-016). Pittsburgh, PA: Software Engineering
Institute, Carnegie Mellon University, 2003.
<http://www.sei.cmu.edu/publications/documents/03.reports/03tr016.ht
ml>.

Bass 2003 Bass, Clements, Kazman, Software Architecture in Practice, second
edition, Addison Wesley Longman, 2003.

Clements 2001 Clements, Kazman, Klein, Evaluating Software Architectures: Methods
and Case Studies, Addison Wesley Longman, 2001.

Clements 2002 Clements, Bachmann, Bass, Garlan, lvers, Little, Nord, Stafford,
Documenting Software Architectures: Views and Beyond, Addison
Wesley Longman, 2002,

IEEE 1471 ANSI/IEEE-1471-2000, IEEE Recommended Practice for Architectural
Description of Software-Intensive Systems, 21 September 2000.




4. Directory

4.1. Index

CONTENTS OF THIS SECTION: This section provides an index of all element names, relation names, and property names. For
each entry, the following are identified:

e the location in the SAD where it was defined
e each place it was used
Ideally, each entry will be a hyperlink so a reader can instantly navigate to the indicated location.

4.2. Glossary

CONTENTS OF THIS SECTION: This section provides a list of definitions of special terms and acronyms used in the SAD. If terms
are used in the SAD that are also used in a parent SAD and the definition is different, this section explains why.

Term Definition

software architecture The structure or structures of that system, which
comprise software elements, the externally visible
properties of those elements, and the relationships
among them [Bass 2003]. "Externally visible”
properties refer to those assumptions other elements
can make of an element, such as its provided
services, performance characteristics, fault handling,
shared resource usage, and so on.

view A representation of a whole system from the
perspective of a related set of concerns [IEEE 1471].
A representation of a particular type of software
architectural elements that occur in a system, their
properties, and the relations among them. A view
conforms to a defining viewpoint.

view packet The smallest package of architectural documentation
that could usefully be given to a stakeholder. The
documentation of a view is composed of one or more
view packets.




viewpoint

A specification of the conventions for constructing
and using a view; a pattern or template from which to
develop individual views by establishing the
purposes and audience for a view, and the techniques
for its creation and analysis [IEEE 1471]. Identifies
the set of concerns to be addressed, and identifies the
modeling techniques, evaluation techniques,
consistency checking techniques, etc., used by any
conforming view.

4.3. Acronym List

API Application Programming Interface; Application Program Interface; Application
Programmer Interface
ATAM Architecture Tradeoff Analysis Method
CMM Capability Maturity Model
CMMI Capability Maturity Model Integration
CORBA Common object request broker architecture
COTS Commercial-Off-The-Shelf
EPIC Evolutionary Process for Integrating COTS-Based Systems
IEEE Institute of Electrical and Electronics Engineers
KPA Key Process Area
00 Object Oriented
ORB Object Request Broker
os Operating System
QAW Quiality Attribute Workshop
RUP Rational Unified Process
SAD Software Architecture Document
SDE Software Development Environment
SEE Software Engineering Environment
SEI Software Engineering Institute
Systems Engineering & Integration
Software End Item
SEPG Software Engineering Process Group
SLOC Source Lines of Code
SW-CMM Capability Maturity Model for Software
CMMI-SW Capability Maturity Model Integrated - includes Software Engineering
UML Unified Modeling Language

5. Sample Figures & Tables
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Figure 1: Sample Figure

Table 2:  Sample Table
Table Heading Table Heading Table Heading Table Heading
Table Body Table Body Table Body Table Body
Table Body Table Body Table Body Table Body
Table Body Table Body Table Body Table Body
Table Body Table Body Table Body Table Body




Appendix A Appendices

CONTENTS OF THIS SECTION: Appendices may be used to provide information published separately for convenience in
document maintenance (e.g., charts, classified data, API specification). As applicable, each appendix is referenced in the
main body of the document where the data would normally have been provided. Appendices may be bound as separate
documents for ease in handling. If your SAD has no appendices, delete this page.

A.1 Heading 2 - Appendix

A.2 Heading 2 - Appendix



