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BCTYII

KypcoBa poboTa BHKOHY€ThCS CTyACHTAMH JCHHOI (OpMU HaBYaHHS
BIJIMOBIAHO JI0 OCBITHBO-MipOo(eciiiHoi mporpamu cheriagbHocTi 121 “Imkenepis
pOrpaMHOro 3abe3reyeHHs” Ha OCHOBI 3HAHb 1 MPAKTUYHUX HABUYOK.

MeToro KypcoBoi poOOTH € BUPOOJIEHHS Y CTYACHTIB CAMOCTIHHUX HAaBUYOK
HAyKOBOI poOOTH, PO3pPOOKM MAaTeMAaTHYHOI MOJENl, CKIIaJaHHd Ta MPOTrpaMHOl
peamizamnii anroputmy. CTyIeHT B Tipoileci poOOTH CaMOCTiifHO, Ha TiACTaBl
BHBUYEHOI'O TEOPETUYHOIO MaTepialy 1 TBOPUOIO OIMpaIOBaHHS JIITEpaTypH MO TeMi
KypcoBOi poOOTH, po3po0Jsie MmporpaMmy, BUKOPUCTOBYIOUM OCHOBHI MOYJIMBOCTI
B1JIOMHX MOMY MOB.

B nporieci BUKOHaHHSI KypcoBO1 poOOTH CTYyACHT Ha0yBae HABUUOK HAYKOBO-
JOCIIHOT 1 CaMOCTIiiHOI TBOpYOi poOoTu. Ilpu BHKOHAHHI 3aBOAHHS KypCOBOI
poOOTH CTYyACHTH OTPUMYIOTH JOCBiI POOOTH 3 JIOBIIKOBOIO JITEPATYpOIO,
CTaHJapTaMHM, a TaKOX HaBUYKH CKJIaJaHHA 1 OQOpPMIIEHHS MporpamMHoOi
JIOKYMEHTAIII1.

Po6oTta noBuHHA MICTUTH OOTPYHTYBAaHHS aKTYalIbHOCTI TEMH, 3B’ 30K pOOOTH
3 HAYKOBUM HAIPSIMKOM HAyKOBO-IOCHITHOI poOOTH KadeapH, OIS JIITEpaTypH 3a
TEMOIO 1 BUOIp HANMPSAMKY JOCTIKEHb, BUKJIAJT METOJAUKU JOCIIKEHb, MPOBEACHI
TeopeTudHi 1 (a00) eKCIepuMEeHTaNbHI JOCIIKSHHS, IPOBEJICHI CTYJEHTOM, aHaMTi3 1
y3arajJbHEHHS Pe3yJIbTaTiB JTOCHTIPKCHb, BUSBICHHS HAYKOBOI HOBHU3HH OJICP’KaHUX
pe3yJIbTaTiB, CTYNEHIO HOBM3HU (BIIEpIIE OJIEPKAHO, YIOCKOHAJICHO, JICTalio
MOIANIBIITUI PO3BUTOK), BUCHOBKH, CTUCOK BUKOPUCTAHUX JIXKEPEIL.

CryneHToBi ciig MaTd Ha YyBasl, M0 HAYKOBE JOCTIKEHHS — I
[IJIECIPSIMOBAaHE BUPOOJICHHS HOBHMX 3HaHb, SKI PO3KPUBAIOTh HOBI SIBUIA B
CYCHUIbCTBI Ta MPUPOJ, 111 BAKOPUCTAHHS 1X y MPAKTUYHINA COLIIAIbHIN TISJIBHOCTI.
3’sICOBYIOUM 3aBJIaHHS JOCJIPKCHHS, HEOOX1HO 3BakKaTH Ha Te, IO MIXK HUM U

TEMOIO KypCOBOi pOOOTH € CHCTEMHI JIOT14HI 3B’ SI3KHU.



1. TEMATHUKA KYPCOBHUX POBIT

Temu KypcoBUX pOOIT pO3POONAIOTECS 1 3aTBEPIKYIOThCS Kadeaporo
IPOrpaMHUX CUCTEM 1 TEXHOJIOTIH. TemaTuka KypcoBoi poOOTH MOKE IPyHTYBAaTHUCS
Ha Marepiajiax BHUPOOHMYOI MPAaKTUKH CTYJEHTIB, Ha 0a31 HayKOBUX Ipallb
BHUKJIQadiB 1 CTYJACHTCHKHX Yy4OOBO-IOCTITHUIPKAX POOIT, a TaKOX 1HIIHAX
PO3pOOOK.

TemaTnka KypcoBUX pOoOIT MOBUHHA BIAMOBIIaTH TAKUM BUMOTaM:

OyTH aKTyaJabHOIO;

MaTH MPaKTUYHE 3HAYCHHS;

BIJINIOBIJIATH CyYaCHOMY CTaHY PO3BUTKY HAyKOBUX JOCIIIKEHb;

OyTH HAIIJICHOIO Ha BHPINICHHS MpOOJEMaTUKHU, TICHO TOB’S3aHOT 3
BUKOPUCTAHHAM Cy4YaCHUX 1H(POPMALIMHUX TEXHOJOTIN 1 CUCTEM;

MOTUBYBaTH CTYACHTIB HAa CaMOCTIiiHE BUPINIEHHS aKTYaJIbHUX HAayKOBHX
3ajay;

nependayaTd  BUOIp e(PEKTUBHUX MaTeMaTUYHUX METOAIB Ta 3aco0iB
MOJICTFOBAHHS CKJIQJIHMX 00’ €KTIB Ta MPOIIECIB.

Temu poOIT PO3pOONAIOTECS 3 YpaxyBaHHSIM BHMOT Taly3€BUX CTaHIApTIB
BUIOI OCBITH JJIsi OCBITHbO-KBaII(PIKALIMHOTO piBHS "MaricTp", HassBHOTO JTOCBITY
HAYKOBUX KEPIBHUKIB II0J0 MPOBEICHHS HAYKOBUX JNOCHIKEeHb. [Ipu BuOOp1 Temu
poboTH TOTPIOHO ypaxOBYBaTH MOKJIIMBOCTI CTYAEHTa MIOAO CIHPOMOXKHOCTI
BUKOHAHHS HAyKOBO-JOCIIIHOI pOOOTH, HWOro NPHUXMJIBHOCTI J0 IPOBEICHHS
HAyKOBOTO JIOCTI/DKEHHS B paMKaxX JUCHUIUIIH HaBYaJIbHOI MporpamMu 3a

cnenianpHicTiO 121 "[HXKeHepis mporpaMHoro 3adesneyeHHs" piBHs "marictp"



2.3ABJJAHHSA HA KYPCOBY POBOTY

KypcoBa pobora — 1e Bua kBamidikamiitHoi poOOTH, IO MpU3HAYEHA IS
dbopMyBaHHsS 3HaHb, YMIHb T4 HaBUYOK 3 CAMOCTIMHOrO MPOBEACHHS HAYKOBOTO
JTOCII/DKEHHST TI1JT KEpPIBHUIITBOM HAyKOBOTO KepiBHHKA. KypcoBa pobota
nepenbavae: TPOBENCHHS aHaMi3y Ta Y3arajlbHCHHS TEOPETHYHHUX ITOJO0KEHb
JTOCIIDKEHHS IIOJI0 TPOIECIB, SBUII, 00’ €KTIB YIpPaBIIHHSI, SKI JOCTIKYIOTHCS;
po3poOsieHHsT uu  MoAMdiKallis METOAy, alropuTMy sl OOTpyHTYyBaHHS
3aMpONOHOBAHOrO MIXOAY, Ha MIATPYHTI SKOrO MPOBOAMUTHCS OCHIIKEHHS,
IPOBEJICHHS EKCIEPUMEHTY Ta aHali3 OTPUMAaHUX pE3yJbTaTiB Ha MPEaMET iX
BIPOT1THOCTI Ta JOCTOBIPHOCTI.

Meta HamucaHHA KypcOBOi pOOOTH — y3arajbHUTH Ta CUCTEMATU3YyBaTU
3HAaHHA Ta MPAKTUYHI HABUYKHU CTYJCHTIB 3 MPOBEACHHS HAYKOBOTO JOCIIIKEHHS,
OOTPYHTYBAaHHSI MOr0 aKTyaJbHOCTI, BUOOPY MEBHOIO MIJIXOIy JI0 PO3B’SI3aHHA
npo0sieMu, MPOBEACHHS JOCHIKEHHSI Ta O0(OPMIICHHS OTPUMAaHUX PE3yJIbTaTIB 3
ypaxyBaHHSM 3HaHb Ta HABUYOK, HAOYTUX HUMH 3 MAaTEeMAaTUYHOI Ta MPUPOTHUYO-
HAYKOBOT MIATOTOBKHU 1 mpodeciitHoi Ta MpaKTUYHOT MiATOTOBKH.

VY mporeci BUKOHAHHS KypCOBOi pOOOTH CTYJIEHTH 3aKPIILUIIOIOTH BMIHHS Ta
HAaBHYKM KOPUCTYBaHHS HAYKOBOIO, HOPMATHBHOI Ta JOBIJAKOBOKO JIITEPATYypOIO,
BYATHCS aHAJI3yBaTU ICHYIOUl M1JIXO0IU, METOJUKH, METOIN PO3B’sI3aHHS OCHOBHUX
3ajay y BUOpaHid HayKoBid mpoOnemi, o(OpMIIIOBATH OTPUMAaHl pe3yJbTaTH ¥y
BUTJISI/II 3aKIHYEHOT poOOTH 32 33JaHOI0 CTPYKTYPOIO Ta 3MICTOM, SIK1 BiJIIIOBIIAI0Th
BUMOTaM JI0 HallMCaHHs KypCOBOi poOOTH.

OCHOBHI 3aB/IaHHS HAITUCaHHS KypCOBOi pOOOTH:

O3HAWOMUTHCS 3 BHMOTAMH IIOJ0 OpraHi3aiii 1 TPOBEICHHS HAYKOBOTO
JOCIIIKEHHS, MIATOTOBKU Ta O(OPMIIEHHS KYypCOBOI POOOTH SIK BHJy HAyKOBOTO
JIOCJI1JKEHHS,

OTIpAIIOBAaTH METOIM POOOTH 3 OCHOBHUMH JDKepenamu iHdopmarii Ta

HayKOBOIO JIITEPATYpOIO;



OOTPYHTOBYBATH aKTyaIbHICTh, HAYKOBE 1 MPAKTHYHE 3HAYEHHS TeMH, 00paHO1
JUISL IOCHIPKeHHs; HAOyTW 3HaHb Ta yMiHb II0JI0 BUKOPUCTAHHSA METOJO0JIOTi
MPOBEJICHHS HAyKOBUX JOCHI[KEHh Ta OGOPMJICHHS  TEOPETHUHUX  Ta
EKCIIEpUMEHTAIILHUX PE3YJIbTATIB Y BUTJISI1 KYpCOBOI POOOTH, SIKA € MEPIIUM €TarioM
IIPH T1ATOTOBII MaricTepchbkoi poOoTH;

HaOyTH yMiHb IOJI0 CAMOCTIMHOTO aHaji3y METOMIB MPOBEICHHS HAyKOBUX
JTOCTI/DKEHb 3 BUKOPHUCTAHHAM: Cy4acHUX 1HGOPMAIIMHUX CHCTEM Ta TEXHOJIOTIH,
CHEIIaJII30BAHUX MPOTPAMHUX TMAKETIB, CEPEJOBHUIN PO3POOJICHHS JOJATKIB,
IporpaMHMX 3aco0iB PO3MOJAUICHOI Ta MapajeabHOi 00pOOKH JaHMX, MOOLIBHUX
TEXHOJIOT1H;

Ha0yTH 3HaHb Ta YMIHb II0JI0 OOIPYHTYBaHHS Ta MOSCHEHHS HA MOTPIOHOMY
pIBHI OCHOBHUX pE3yJbTATiB, SIKI JOBOJSATH AaKTyaJbHICTh Ta CBOEYACHICTh
MPOBEJCHUX JIOCTIKEHb;, HAOyTH JOCBIy IIOAO OMNPHWIIOAHEHHS OTPUMaHUX
pe3yJIbTaTIB y HAYKOBUX BUJIAHHSX Ta iX anmpoOariio Ha KOHPEPEeHIIAX;

O3HaOMUTHUCS 3 BUMOTaMM JI0 MiJAITOTOBKU Ta MPOLEAYPH 3aXUCTy KYpPCOBOi
pooOOTH.

3aBgaHHS BUJIAE€THCS BHKJIQJAaueM IIICIs BUKIAJACHHS HUM TEOPETHUYHOTO
MaTepiairy Ta OTPUMaHHSA CTY/IEHTaMHU MPAaKTUYHUX HABUYOK IO JUCITUTUTIHAM KYPCiB
HABUYAJBHOTO IJIaHy 3/100yBaya BHUIIOI OCBITU JPYroro (MariCTepchbKOro) piBHS
BUIIOI OCBITH 3a crienianbHIicTIO 121 «IHXkeHepis mporpamMHOro 3a0e3reyueHHs.
BianoBinHO 10 TEMU KypCOBOi pOOOTH CTYIEHT OJIEPAKY€E BUX1JTHI BUMOTH 10 pOoOOTH
y BUIJISAI 3aBJaHHS, 10 MICTUTh Ha3By TEMH, BUXiTHI AaH1, oOciar poOOTH, TEpMIH
npecTaBieHHs poOOTH 1 T.1I.

[Ipn HEoOXiqHOCTI B 3aBAaHHI MOXYTh BHOCUTHCS 3MIHM 1 JOTIOBHEHHS, 1110
MOBUHHI OYTH TTOTOKEHI 31 CTYJIEHTOM - aBTOPOM POOOTH 1 3aBiyBaueM Kadeaporo.

CryneHTam, 10 HE 3'SBUIUCS 3a OJCpXKAHHSIM 3aBIaHHS y BCTAHOBJICHHMA
TE€pPMiH, 3aBJIaHHS BUJIA€ThCS KEPIBHUKOM TUIBKM 3 J03BOJY 3aBigyBaya Kadeaporo
abo nekana. KypcoBa po0oTa moBMHHa OyTH BUKOHaHA 1 MPEACTABIICHA JI0 3aXUCTY
HE IMi3HIIe, HIX 3a JBa TWXKHI JI0 TMOYATKy €K3aMEHalIWHOI cecii y TepMiH

BU3HAYCHM 3aBiyBadeM Kadenpu.



KepiBHuK KypcoBoi poOOTH BUAA€E 3aBAAHHS, JOMOMArae CTy/IEHTOBI CKIIACTH
KaJICHIapHOTO rpadika Moro BUKOHAHHS 1 MPOBOAUTH CUCTEMATUYHI KOHCYJIbTAITIi.
KepiBHUK peKOMEHIy€e CTyA€HTaM OCHOBHY JIITEpaTypy 1 IOBIAKOBI MaTepiajiv Io
TeMi, MpU3HaYa€e B KaJeHAapHOMY rpadiky TEpMiH BHUKOHAHHS OKPEMHUX PO3ILTIB
KypcOBOi poOOTH 1 ITEpIOAUIHHUX 3BITIB PO X1J1 pOOOTH.

KoHTpons kepiBHMKAa HI B SKIH Mepl HE 3BUIBHSIE CTYJEHTa BIJ
BIJIMOBIAAIBHOCTI 3a MPaBWJIBHICTh BHKOHAHHS POOOTH 1 MNPUHHATHUX PIlICHb.
OCHOBHOIO 3371a4€0 KepIBHUKA KypcOBO1 poOOTH, KPiM TEXHIYHOTO KEPiBHHIITBA, €
NPUILEIJICHHS HAaBUYOK CaMOCTIHHOI 1 CHCTEMAaTHMYHOI poOOTH CTyJAEHTa 3
JOTPUMAHHSM 3aTBEPXKEHUX IMPpOrpaM JAUCIUILIH HaBYAJIbHOTO IaHy. O0O0B'I30K
KOHCYJIbTaHTA - 3aCTEPErTH CTYICHTA BiJl IPyOUX OMUJIOK.

VY BubOopi THMX ab0 IHIIMX pillIeHb 1HIIIATUBA HAJAEThCS CTyIeHTOBI. [lpu
bOMY KEpPIBHHK MOX€E PEKOMEHIYBAaTH BIANOBIIHY JITEPATypPy, KypHaJIbHI CTATTI 1
T.I1., IEPECIIIIYI0OUd OCHOBHY METY - MOTJIMOJICHE CAMOCTIiTHE BUBUYAHHS CTYJICHTOM
JTAHOTO TTUTaHHS.

CTyaeHT MLUIKOM BIANOBIOAE 3a MPUNHATI HAYKOBO-TEXHIYHI PpIIICHHS,
MPaBUWIBHICTh BUKOHAHUX aJTOPUTMIB, PO3PAaxXyHKIB, BHUKOPUCTAHUX METOMIB 1
3ac00i1B, SKICTh BUKOHAHHS i 0POpMIIEHHS KypCOBOi pOOOTH, a TAKOXK 32 CBOEYACHE
11 3aBEpLICHHS.

[{ime BUKOHAHHS KypCOBOi POOOTH - TPUAOAHHS HABUYOK CAMOCTIMHOI
PO3pPOOKH CHCTEMHHMX 1 IHCTPYMEHTAJIbHUX NPOrpaM y CYYacHUX OIepaliiHux
cepenoBuiax. Ha 3axuct BUHOCITh METOU W alTOPUTMH, BUKOPUCTaH1 CTYIEHTOM
y TpoIeci BUKOHAHHS KyPCOBOi pOOOTH /10 BUKJIAJICHOTO B MOSICHIOBAJIbHIN 3aITUCIII,
a TaKOX MPAaKTHYHY peani3aliio alropuTMIB y BHAI HPOrPaMHOrO MPOIYKTY,

PO3pO0JIEHOTO CTYJEHTOM CaMOCTIHHO.



3. HOPAAOK POBOTHU HAJI KYPCOBOIO POBOTOIO

KypcoBa po6oTa nmounHaeThCcsl 3 OJep>KaHHS BiJ KEpiBHUKA 1HIUBIAYaIbHOTO
3aBAaHHSA. Y TI)KHEBUH TEPMIH CTYJIEHT MOBMHHUNA PO3pPOOUTH 1 3aTBEPAUTH B
KEepiBHUKA KaJleHJapHui rpadik BUKOHAHHS poOOTH. Y MpoIeci MPOeKTyBaHHS BiH
KOHCYJIBTYETBCA 3 KEPIBHUKOM Yy MIpy MOTpeOW Ta y 3B'SI3KYy 3 BUHUKAIOUYUMU
MUTAaHHSMHU.

PekoMeHIy€eThCS BUKOHAHHS KypCOBOi POOOTH PO30MTH HA HACTYITHI €TaIlu:

Iliocomoeuuii. CTy1eHT NIOBUHHUM 3p03yMITH IMOCTABIIEHY MEPE] HUM 3ajauy,
O03HAHOMUTHUCS 3 PEKOMEHJIOBAaHOIO JiTepaTyporo. [lpu oMy BapTO KpUTHUYHO
MIJIXOAUTH 1O BUBYECHHS JKEpPEN: PEKOMEHIYEThCS BiIOMpaTH HaMOUIbII CBIXKI,
OCTaHHI JIaHI 1 BUKOPUCTOBYBAaTH caMml aBTOPUTETHI Jikepena. Bapro scHo
MIPEACTAaBUTH METY 3aBJIaHHS, 110 BUPINIYETHCSA M YBaXHO MPOAHAI3yBaTH BHMOTH,
npea'siBeH] 10 11 pillleHHs.

Ilpoexmyeannsa. Ha 1boMy eTari CTyJICHT TOBUHHUN PO3TJIIHYTH Ta OMUCATH
pI3HI NUIAXW PINIEHHS TMOCTAaBJIEHOI 3aJadi, a TaKOoX caMoMy po3poOHUTH
aJTOPUTMIYHE 1 MaTEeMaTHYHE 3a0€3MeUCHHS ISl HACTYITHOT pO3pOOKH IIPOrpaMHu.

Peanizayin. Ha nouaTky 11bOT0O €Tammy CTYJCHT MOBUHHUN BHOpATH HAWO1IBII
palioHaJIbHE PIICHHS 1 CKJIACTH Tpadik MOAAIBIIOI pOOOTH, Y X011 IKOi HE0OX1THO
BUKOHATH OCTaTOYHY PO3POOKY 1 HaJlaroKeHHs MporpaMHOro 3ade3neueHHs. Bapto
3BEpPHYTHU yBary Ha MOBHOTY, MMPABWJIbHICTh 1 aKypaTHICTh BEJIEHHS JOKYMEHTAIlil B
X0/l BUKOHAHHS KypCOBOi pOOOTH, Ha MOBHOTY MEPEBIPKH MPABHIBHOCTI POOOTH
IPOrpaMH.

Odghopmnenna. CtyaeHT 3000B's13aHUNA OPOPMUTH TOSICHIOBAILHY 3aIUCKY 1
rpadgiuHAil MaTepiai BiMOBITHO 10 BUMOT /10 0(OPMIICHHS TEXHIYHOT JOKyMEHTAITi,
BIIMOBIAHO O JIIOYMX CTaHAApTiB. MeTow € 3a0e3leueHHs] BiAMOBIIHOCTI
MOSICHIOBJIBHOI 3allMCKA HOpPMaM 1 IMJATOTOBKA CTYACHTA JI0 3aXHUCTy KypCOBOIi
poOoTH.

3axnwunui. Ha ipoMy ertari NpoBOAUTHCS 3aXUCT KypCcOBUX pOOIT. CTyIEHT

3000B'13aHUI MPEICTABUTA KEPIBHUKOBI OCTATOYHO OGOPMIIEHY TMOSCHIOBALHY
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3aMuUCKy J0 KypCOBOi poOOTH HE Ti3HimIe, HDK 3a / JHIB A0 3axucty. KepiBHHK
nepeBipsie poOOTy 1 Ja€ BKa31BKU MPO BUIIPABIICHHS a00 JOMOBHEHHS, 1110 CTYIEHTOB1
BapTO PO3TJSHYTHU 1 BHECTH B pOOOTY, MICIS YOTO MIAMUCYE MOSCHIOBAIBHY 3aHCKY
1 kpecieHHs. Ha mpomy KypcoBa poOOTa BBaKAETHhCSA 3aKIHUEHOI 1 MOXe OyTH

IMpcacTaBJICHa 10 3aXUCTY.
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4. 3ATAJIBHI BUMOTI'U 1O OBCAT'Y KYPCOBOI POBOTHU

Y mosICHIOBaJBbHIM 3amuClli BUKJIAJAEHUNH OCHOBHMH 3MICT poOoTH. Y HIiif
MO/IA€THCS

- OOTpyHTYBaHHS aKTyaJIbHOCTI TEMH;

- PO3KPHUBAETHCS TBOPUHI 3ayM poOOTH;

- YTPUMYIOThCS PO3PaxyHKH 1 MOSICHEHHS, TaOIuIl 1 Tpadiku.
3aragbHUMU BUMOTaMU JI0 PO3PaXyHKOBO-TIOSICHIOBAIBHOI 3aMHCKU €:
YITKICTh BUKJIAY, JOT1YHA MOCIIIOBHICTh 1 TOBHA BIAMOBIIHICTh 3aBJIaHHIO

Ha KypCOBY poOoTYy;
NEPEKOHJIMBICTh apryMEHTAIll1;
KOHKPETHICTh BUKJIQAy PE3YJIbTATIB POOOTH.

CtpykTypa NOsSICHIOBAJILHOI 3aITMCKU 1 TPUOIM3HUM 00CIT CTOPIHOK OKPEMUX

PO3/ILIIB:

TuTynbHUNA JUCT 1
3aBaHHS Ha KypcOBY poOOTy 1
Amnorarisa (pedepar) 1
3micT 1
Beryn 2
Po3zninu 1 miapo31iau OCHOBHOI YaCTUHU 30-35
BucHoBOK 1
Cnucok BHUKOPHCTaHUX JIKEpel 1
Jonatku 20

3aranpHUll  00CAT TIOSCHIOBAJIBLHOT 3alMCKH TMOBUHHMMA ckiamatd  40-45
CTOPIHOK TEKCTy 3 ypaxyBaHHAM pHUCYHKIB (0e3 momatkiB). IlepeBurieHHs
MaKCHUMaJIbHOTO OOCSTY HENPUIYCTUMO 1 PO3ILIHIOETHCA, SK HEBMIHHS CTYy/IEHTA

JAKOHIYHO BUKJIAZATH pe3yJbTaTH KypcoBOi poOOTH.

11



5. X1 BAKOHAHHSA KYPCOBOI POBOTH

BukoHaHHs1 KypcoBoi poO0oTH niependadae CTBOPEHHS MPOTPaMHOT0 MOTYJIS 1

HAMMCaHHS IHCTPYKIIII JIsl KOPUCTYyBayva.

[Iporpama moBUHHA MaTH YiTKHM 1HTepdeiic kopuctyBada. [Iporpama moxe

CKJIaZIaTUCS 3 OJHOTO MOAYJIS 1 TIpH HEOOX1THOCTI O/HIET a00 ACKITBLKOX 010Ii0TeK

I[I/IHaMiLIHOFO KOMIIOHYBAHHAI.

VY mosicHIOBaJIbHY 3aMHCKY 10 KYpCOBOi pOOOTH MOBUHHI BXOJIUTH:

aHaJj13 mpeaMEeTHOT 00J1acTi Y BIAMOBIAHOCTI 0 MMOCTAHOBKHU 3aja4i;
BX1JIHA 1 BUX1/Ha 1H(OpMaIIis;

MaTeMaTHIHUM OIHMC 3aJa4i;

3aIPOIIOHOBAHUH AITOPUTM PIllIEHHS 3a71a4i;

OTIFIC METO/IIB CTBOPEHHS ITPOTPAMHOTO MPOAYKTY;

OMHUC KJACiB 1 00'€KTIB MPOTPAMHOrO CEPENOBUINA, IO IJIAHYIOTHCS IO

BHUKOPHUCTAHHA,

onuc peainizauii iHTepdeiicy KopucTyBaua;
OTHC peaizailii MporpaMHOTO MOIYJIS;

THCTPYKIIiS JJ1sI KOPUCTYBava MpOTrPaMHu.

VY nonatky 10 MOSCHIOBAJIbHOI 3alMCKU MPUBOJUTHCSA JIICTUHT TPOrPAMH,

O50k-cxema anroputMmy mporpamu. KypcoBa poboTa BHUKOHYETHCS CaMOCTIHMHO 3

PIBHOMIPHUM PO3MOJIIJIOM pOOOTH MPOTATOM ABOX CEMECTPIB.
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6. MIPABUJIA O®OPMJIEHHS KYPCOBOI POBOTU

6.1. Bumoru 10 opopMiieHHSI TEKCTOBUX JIOKYMEHTIB

[TosicHIOBaJIbHA 3aIlMCKa € OCHOBHUM JIOKYMEHTOM, [IPOTIOHOBAHUM CTYJEHTOM
IIPU 3aXUCTI KypcoBoi poOoTH. BoHa ckiIagaeThcs BIAMOBIIHO JI0 BUMOT JIFOYHX
CTaHIapTiB. Y Hiil BIIOMBAIOTH €TaNK pOOOTH 1 pe3yIbTaTH, OTPUMaHI P BUKOHAHH1
KypCcOBOi poOOTH.

[TosicHIOBasIbHA 3amUCKa 10 KYpCOBO1 poOOTH APYKY€EThCs Ha MPHUHTEP] uepes
1,5 iHTepBan Ha OJiHIM cTOpOHI JiucTa namnepa popmary A4. IIpu nboMy HE0OXiTHO
3aJIMIIATH TOJIS: JTIBOPYY -25 MM., ipaBopyd - 10 MM., 3Bepxy - 20 MM., 3HU3Y - 15
MM.

TekcT NosSICHIOBAIBLHOT 3alTMCKY 0€3 MOMAapOK 1 BUMpaBiieHb. [loMUITKH, OTTUCKH
1 rpadi4Hi HETOYHOCTI HEOOXIJHO aKypaTHO MITYUCTUTH 1 HANMCATH BUIPABICHUI
TEKCT BiJl pyKHd YOPHHUJIOM, MACTOI0 200 TYIIIIIO0 YOPHOTO KOJBOPY. YIIKOIKEHHS
apKyIiIiB, TOMAapKHU HE JTOMYCKAIOThCS.

Buxknaza 3micTy poOOTH B MOSICHIOBAJIbHIN 3aIKCII TOBUHHE OYTH KOPOTKUM,
YITKUM, 110 BHKJIIOYAE MOXKIHMBICTh CYyO'€KTHBHOI'O TJIYMA4eHHsS, 1 BECTHCS Bif
nepioi 0oco0M MHOXKHUHM, HAmpukiaj : "mpuitmaemo", "BuOupaemo" i T.m. Taki
BUpasu, Sk "s Oepy", "BBaxaro", "MeH1 3amgaHe" 1 T.N. yKUBaTH He ciaia. Moa
BUKJIQly IOBUHHA OYTH TEXHIYHO TPAMOTHOIO, HE MICTUTH MaJIOBKHUBAHUX CIIiB.

Bapro kopucTyBaTHUCs €IWHHMM 1 BIJIMOBIJHUM YCTaHOBJICHHUM CTaHJIapTaM
TEPMIHOJIOTIEI0 1 BU3HAYCHHSIMH, a TIPU 1XHIM BIICYyTHOCTI - 3araJIbHOMPUUHITUMH B
HAYKOBO-TEXHIYHIH JIITEPATYPi.

CKOpOYEHHSI CIIIB Yy TEKCTI 1 MIANUCAX MiJ UIFOCTPALisiMU, SIK MPAaBHIIO, HE
JOITy CKAETHCSL.

JliTepHUM TO3HAYEHHSIM PI3HUX BEIUYUH «3HAUYCHHS CHMBOJIIB 1 YHCIOBHUX
KOe(ILIEHTIB» MPHU MEepUIOMY IXHbOMY BUKOPUCTaHHI BapTO JaBaTh pO3MU(POBKY

6e3nocepeIHbO i HOPMYIIOH0.
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VY 3anmci obuuciens 3a GpopMylaMH HaBOAMTHCA TUIBKH BHUXiAHA (hopMya,
BUPAQXEHHS 3 MIiACTaBICHUMU IUdpaMu ¥ OCTaTOUYHMM pe3ynbTaT. [IpomixkHi
BUKJIAJICHHS BUKITIOYAIOTHCSI.

Bech TekcT MOSCHIOBAIBHOI 3alUCKU MOAUIAIOTH Ha po3aiin. KoxeH po3ain
BapTO MOYMHATH 3 HOBOI CTOPIHKU. PO3/1JIM B MeXkax ycCi€i MOSACHIOBAIBHOT 3aIUCKH,
a TaKOXX MIAPO3AUIN 1 MyHKTH MAlOTh MOPSAIKOBI HOMEpH, MO3HAYEHI apaOChbKUMU
nmudpaMu 3 Kparkow HampUKiHI, HAOpUKIaa: 1. - mepmui po3ain; 2. - apyrui
po3ain; 2.1. - mepmuii miaApo3AlT Apyroro po3aiay: 2.1.1. - mepiuii myHKT MepIoro
1PO3AUTY APYTOro po3airy. BeTyn 1 BUCHOBOK HE HYMEPYIOThCS.

3aroJOBKM PO3JUTIB MUUIYTh NPOINUCHUMHU OYKBAaMHU IO CEpEAMHI TEKCTY.
3aroyIoBKM MiJIpO3AUIIB MUIIYTHh 3 ad3ally, BIACTyHarO4M JIBOpPYY 15 MM, mMamumu
JiTepaMu (KpiM MEPIIOi MPOMUCHOI). Y 3arojIoBKY HE JIOMYCKaIOThCs TIEPEHOCH CIIiB.
[Ipo6inu Hax 3aronoBKamu 1 miJ HUMU - 2 cM. KpanKy HampukiHIll 3arojloBKa He
CTaBIIATh. SIKIIO 3aroJ0OBOK CKJIAIA€ThCS 3 JABOX IMO3UIlIA, TO BOHU PO3IAUISIOTHCS
Kpankoro. 3arojoBOK MIJKPECIIOBATH HE MOKHA.

HymMepaliisi cTOpiHOK MOSICHIOBAJIBHOIT 3alMCKH MOBUHHA OyTH HACKPI3HOIO.
Homep cTopiHku mpocTaBiIseThCsl apaOCLKUMU I(PpaMu B IPAaBOM HUKHBOMY KYTI
cTopinku. Ha TutyapHOMY JHCTI 4nciio 1 HE CTaBUTHCA.

TexkcT TNOSICHIOBAJILHOT 3alUCKH  UIIOCTPYEThCA CXeMamH, Tpadikamu,
TaOnuIsIMU, HOMOrpaMaMmu. KUTbKICTh UTIOCTpallii BU3HAYAETHCS 3MICTOM KYypPCOBO1
poOOTH 1 TOBUHHE OYTH JTIOCTATHIM JUIsl TOTO, 1100 JOJATH MOSCHIOBAJIbHIN 3amuUCIIl
SACHICTb 1 KOHKPETHICTh, aji¢ SK TNpaBWIO, HE TMOBHHHO ImepeBunryBatu 7-10
UTFOCTpAIIii.

Bcei imrocTpariii iMEHYIOThCSI PUCYHKAaMH, 110 HYMEpPYIOTbCA IOCHIZIOBHO B
Mexax po3aury apadcekumu mudpamu. Homep pucyHKy TOBWUHEH CKIafaTHCS 3
HOMEpa PO3JILTY 1 MOPSIKOBOIO HOMEpa PUCYHKY, PO3AIICHUX KPAIMKOIO (HAIPUKJIIA/L.
"puc. 2.5"- m'ATHIl pUCYHOK JPYroro pos3ainy). PUCYHKH NMOBHHHI OyTH YITKMUMH 1
BUKOHAHI TUIBKA YOPHUM KOJhOpOoM. KOXXKEH PHCYHOK Mae CympOBOJKYBaTHCS
3MICTOBHMM mianucoM. Ilignucy mig pUCYHKOM 1 TaOMUUsSMU TOBHHHI OyTH

KOPOTKUMH 1 MOSICHIOBATH OCHOBHMM 3MICT. [liAm1c monaeThest mijg pUCyHKOM B OJIMH
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psagok 3 HomepoMm (Hampuknan. "Puc.2.5 — 3aranpHuii Burisa  6moky").
PekoMeHtyeThCsl BeCh Martepial, 1110 MOSICHIOE PUCYHOK, MPUBOAUTH B PUCYHKOBOMY
TEKCTI MOSICHIOBAIBHOI 3aIMUCKH, & HE KOPUCTYBATUCS BUTLHUM MICIIEM Ha PHCYHKY.

Ha Bci imrocTpariii moBMHHI OyTH TTOCUIaHHS B TeKCTIl. [locrianHs Ha paHilie
3rajiaHi UIrocTparltii 1 Tabiuil JarTh 31 CKOpodeHUM ciioBoM "JuBucs" (Hampukia:
"muB. puc. 2.5", -"nuB. Tabm. 1").

Tabmumi ciyxare g opopmiieHHS HUGPOBOrO MaTepialry, MPHUBOIATHCS
MiCAs MEPIIOTO 3raJyBaHHS Mpo HUX y TekcTi. Ha Bci Tabmuii moBuHHI OyTH
MOCHJIAaHHS B TEKCT1, IPHU LIbOMY cJioBO "Tabnuua" y TeKCTI MUIIYTh IIJIKOM, SIKIIO
TaOJIMIISI HE Mae HOMEpa, 1 CKOPOYECHO - SIKIO Ma€ HOMEp, Hampukiaa: "...y Tabi.
1.2".Y moBTOpHUX MOCUITAHHSIX Ha TAOJUIII i LTFOCTpAIlii BAPTO BKa3yBaTH CKOPOUCHO
cioBo "nmuBucs", Hanpukiaa, "nuB. Tabm. 1.2". TaOGauii MOBMHHI HyMEpyBaTHCS B
Mexax po3aury apadcekumu tuppamu. Han npaBuM BepXHIM KyTOM TaOauIl
nomimarTs Hanuc "Tabmuis" 13 yka3iBKOW MOpsAKOBOro Homepa Tabnuii. Homep
TaOJIUIII CKJIAJIAETHCS 3 HOMEPA PO3/LUTY 1 TOPSIKOBOIO HOMEpPA TaOHIIl, PO3IUICHUX
Kpankoto, Hanpukiaa: "Tabmnuis 2.4"- yeTBepta TabJIUIsI PYTroro po3auty. Skio B
MOSICHIOBAJIbHIM 3aIMCIIl TIIBKKA OfHA TaOUIl, TO il HE HyMEPYIOTh.

Kosxua TaOnumsg moBHHHA MAaTH 3ar0JI0BOK. 3arojIOBOK 1 CJIOBO IMOYMHAKOTH 13
MPONUCHOT OYyKBH. 3arojoBOK He NiIKpeciaoTh «Tabmuus 2.4 - Pesynbratu
pO3paxyHKy 3HA4YeHHS 3MiHHOI». 3arojoBKH CTOBOIIB TaOJHIlb TMOBUHHI
MOYMHATHCS 3 TPOMUCHUX OYKB, IMiA3aroJOBKH - 3 PSAIKOBUX, SKIIO BOHH
CKJIaJal0Th OJHY IMO3UIIII0 3 3aT0JIOBKOM, 1 3 MPOMKMCHHUX, SAKI0 BOHW CAMOCTIHHI.
PoGuTu 3aroyoBku TabyMIIl IO JiarOHANI HE J03BOJISEThCA. BrucoTa pskiB MOBUHHA
OyTH HE MEHIII § MM.

Tabmuirro po3MIIarTh TAKUM YHHOM, 1100 11 MOKHA 0yJI0 YMTaTH O€3 ITOBOPOTY
3aMUCKU 200 3 MOBOPOTOM 3a TOAMHHUKOBOIO CTPUIKO. IIpu Benmukiid KUIBKOCTI
PAOKIB JOIMYCKAEThCA MEPEHOC TabauIl Ha 1HIIMK JUCTOK. [Ipu oMy 3arojioBoK
MIPUBOJAUTHCS TUTHKH B i1 MIEPIIIii YaCTHHI.

k1o noBTOproBaHu# y rpadi TabIHIIl TEKCT CKIaIa€ThCS 3 OJTHOTO CI0Ba, HOTO

JIOTTYCKAETHCS 3aMIHATH JIAKaMH; SKIIO 3 ABOX a00 OUIBII CJiB, TO TIPU MEPIIOMY
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MOBTOPEHHI HOTO 3aMiHsI0Th ciioBamu "Te k", a mami - manku. CTaBUTH JIAKX 3aMICTh
NOBTOPIOBaHUX IU(P, 3HAKIB, MAPOK, MATEMAaTUYHUX CHUMBOJIB HE MOXHA. SIKIIO
udposi abo 1HII JaHi B AKOMY-HEOYIb PAJIKY TaOJHIll HE MPUBOASTH, TO B Hil
CTaBJISATh MPOYEPK.

dopmyny B 3amucii (SKIMIO iX OUIBII OJHIE]) HYMEpPYIOTh apaOChbKUMH
mudpamMmu B Mexax posairy. Homep dopMynn ckiagaeTbes 3 HOMEpa PO3ILTY 1
MOPSIKOBOTrO HoMepa (hopMyIH B PO3ILII, pO3UIeHUX Kpankor. Homep craButhbes 3
MpaBoOi CTOPOHM JHMCTAa Ha PIBHI HUXKHBOTO psiaka (GopMynnd B KpYTIHX AyXKKax,
Hanpukiaa: (3.1) - mepma ¢opmyna Tperboro posaury. Ilocunanus Ha dopmyiry
BKa3yIOTh MOPSIKOBUM HOMEPOM (OpPMYJH B KPYIUIMX Jy>KKaX, Hampukiaag "...y
dopmyni (2.1)". Onuc CUMBOMIB 1 YHCIOBUX KOE(ILIEHTIB BapTO NPUBOIUTH
oesrocepenHpo i1 popmystoro 31 ciaoBa "me" 6e3 ABOKpaNKH MiclsS HOTO B TiH kKe
MOCJTIIOBHOCTI, Y K1l BOHU JaHi y (hOpMyJIi 3 HOBOTO Psi/IKa.

PiBHSIHHS 1 OopMynIHM BapTO BUAUIATU 3 TEKCTY BUIBHUMH psSAKaMu. Ko
PIBHSHHSA HE YMIIIAETHCA B OJIMH PSAOK, BIH TOBUHHO OyTH MEPEHECEHE IMiCIIs 3HAKIB
"-"abo """ N TN KoxkHa popMyaia, KpIM HaOUTBII TPOCTUX, TOBUHHA
MaTH TMOCWJIAHHS Ha JDKEpeno, 3BIAKM BOHA B35Ta, SIKIIO BOHA HE BUBOAUTHCS
aBTOPOM.

VY cnmcok JiTepaTypu BKIIOYAKOTh YC1 BAKOPUCTAaHI JpKepesia B MOPSIAKY MOSIBU
MOCHJIaHb HAa HUX Yy TEKCT1 MOSICHIOBAJIBbHOI 3anmucku. [Ipu mocuimaHHi B TEKCTI Ha
BUKOPHUCTOBYBaHYy JITepaTypy BKa3ylOTb MOPSAKOBHI HOMEp, BUAUICHUN TBOMa
KBaJpAaTHUMU Ay>KaMU 3a CIIMCKOM JiKepen, Harpukiazn [4]. kepeno onucyeTbes 3a
Takoro (HOPMOIO: MPI3BUIIE ¥ 1HIIIAK aBTOPA, TOBHA HAa3Ba KHUTH 200 CTaTTi, MICIIE 1
PiK BUJIaHHs, 00CAT (JIJ1s1 )KypHAITy - Ha3Ba KypHAITy, pIK BUJIaHHS, HOMEp CTOPIHKH).

3a00poHeHO HABOJUTH Y CIIMCKY JIITEPaTyPH JKepesia KpaiHu-arpecopa.

ITpukiian HaBenenut B Jlomarky B.

Honatku oGOpMIISIFOTh SIK  TPOJOBKEHHS TOSCHIOBAJIBHOI 3alHCKH  Ha
HACTYIHUX ii CTOpiHKax abo y BHUJI OKPEMOI YaCTUHH, PO3TALIOBYIOUH iX Y MOPSAIKY

MOSIBU TOCWIaHb y TeKCTi. KoxkeH noaaToOK BapTO MOYMHATH 3 HOBOTO JIMCTA 3
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BKa3iBKOIO B MpaBOMYy BepxXxHboMy KyTi cioBa "Jlogatok A", "Homarok b" i T.m.
Howmepu nunryTecst OykBamu, Jaii MOMIIIAETHCS TEMATUYHUHN 3aTr0JI0BOK.

TekecT KOXXKHOTO MOoJaTKa MpH HEOOXITHOCTI MoOke OyTH pO3AUICHWN Ha
1IPO3A1IH 1 TyHKTH, HyMEpOBaH1 apaOChbKUMU IudpaMu B MeKax KOKHOTO JT0AaTKa.
ITepen numu ctaButucs O6yksa "I1". Hanpukiaag J1.1.2.3, 1m0 o3Hayae TpETid MyHKT
JPYTOTO MIAPO3ALTY MEePIIOro J0IaTKY.

Pucynku, Ttabmuiyi, ¢opMynn B MeXaxX KOXHOTO JOAATKy HYMEPYIOTh
apabcekumu nuppamu, Hanpukiaa: "Puc. JI. 1.1" (mepmuii pHCYHOK MEPIIOTO
nonartka); "Taoum. /1. 1.1" (mepira TabauI IEPIIOro J01aTKa).

[TosicHIOBaNbHA 3aMKCKa MiAMUCY€ETHCS CTYIEHTOM 1 KEPIBHUKOM.

6.2. Bumoru 10 opopmiienHsi rpagiuHoi JoKyMeHTail

[Ipu oopmieHH] CTPYKTYpHUX 1 PYHKIIIOHAIBHUX CXEM MpOrpam, OJI0K-CXeM
a00 CTPYKTYPHHUX CXEM aJTOPUTMIB, CXEM B3a€EMO3B'SI3KY ITPOTPAMHHUX MOIYJI1B, CXEM
nepeaadl KEpyBaHHs, a TaKOX IHIIMX rpapiyHUX cXeM abdo IUIaKaTiB, HEOOXIJHO
KepyBaTHUCS JIFOYUMHU CTaHJAPTAMH.

CxemMH BUKOHYIOTBCS 3a JOIOMOT 010 TpaiyHUX MPUKIAIHUX ITAKETIB.

[lnmakaty 1 cxXeMd TOBHHHI OyTH CYIPOBOJKYBATHCS HEOOXITHUMH
MNOSCHEHHSIMHU, IO JalOTh MOXJIMBICTH YUTaTH iXx ©O€3 3BEpPTaHHA 1O TEKCTYy
MOSICHIOBAJIBHO1 3AITUCKH.

6.3. 3micT rpagiunoi yacTuHM

['padiyHa yacTHHA BUKOHYETHCS SK JOJATOK JO MOSICHIOBAIBHOI 3amucKu. B
HIi MOBUHHI OyTH TpeACTaBieHI cXxeMu aiaroputmi, odopmiieni srigHo ['OCT
€CIIA 19.701-90, 1, 3a HEOOXIMHOCTI (SKIIO TporpamMa CKIAAAETHCS 3 BEJIMKOI
KUIBKOCT1  (ailmiB 1 (PyHKIIH), CTPYKTypHa cxXxema Iporpamu abo MporpamHoi
CUCTEMH.

brok-cxeMu BHKOHYIOTBCS KOMI'IOTEPHHM CIIOCOOOM 3 JOTPUMAaHHSIM
cranaapTiB (auB. Jlogarok ).

I'OCT 19.701-90 po3mOBCIOKYETHCS HAa YMOBHI TrpadidHi TMO3HAYEHHS
(cuMBOJIM) B CXeMaxX aJTOPUTMIB 1 MPOrpaM, L0 BiJOOpa)kar0Thb OCHOBHI oreparlii

mpoiiecy 00poOKH JaHUX 1 MPOTpaMyBaHHS JIJIsi CUCTEM MPOTPAMHOTO 3a0e3TMeUeHHS
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O0O0YHCITIOBAIbHUX MAIlIWH, KOMIUIEKCIB 1 CUCTEM HE3aJIeXKHO BiA 1X MpU3HAYECHHS 1
00J1acT1 3aCTOCYBaHHS.

CraHgapT HEe PO3MOBCIOIKYETHCS HA 3aITUCH 1 TIO3HAYEHHS, M0 MTOMIMIAOTHCS
ycepenuHi CUMBOJIY ab0 MOpsA 3 HUM 1 CIIy)KaTh Uil YTOYHEHHS BUKOHAHUX HHUM
byHKIIIH.

CranaapT BCTaHOBJIOE TIEpeNliK, HailMeHyBaHHA, (OpMY, pO3MIPH CUMBOJIIB 1

dbyHKIIi1, 110 BiA0OpaxarThCs CUMBOJIAMHU.

6.3.1. ¥YMmoBHi rpadiuni no3HavyeHHs B OJIOK-CXeMaxX AQJTrOPUTMIB i
nporpam

[lepenik, HaliMEHyBaHHs, MO3HAYEHHS 1 PO3MIPU JEAKUX OOOB'SI3KOBUX
CHUMBOJIIB 1 (YHKIII1, 0 BiAOOPaXKalOThCs HUMH, B aJITOPUTMI 1 TIporpaMi 0OpoOKu
JAHUX, HABEJICHO HUXXYE.

6.3.1.1. [Ipouec

BukonanHs onepauii abo rpynu omepariid, B pe3yJbTaTl IKUX 3MIHIOETHCS

3HauYeHHA, (popma HaBeJIeHHS a00 PO3TaIlyBaHHS JIaHUX.

b

6.3.1.2. Pimienns
BuOip HanpsMy BUKOHAHHS aJrOpUTMYy a0O0 MpOrpamu 3aJIeKHO Bl AECSKHUX

3MIHHUX YMOB.

b

I
6.3.1.3. Moaundikanis
BuxonanHs onepaiiiii, 3MiHIOI0U01 KOMaHI1 200 TPy KOMaHI, 1110 3MiHIOIOTh

nporpamy.
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)

6.3.1.4. 3ymoBiennii nmpouec

b

BukopucranHs paniiie CTBOPEHHMX 1 OKpPEMO OIMCAHUX aJITOPUTMIB a0o
mporpam.

0,15a

b

6.3.1.5. CopryBanHst

BHOpHIIKYBaHHﬂ MHO>XHMHH 34 3aJaHNMMH O3HaKaMH

/\
\/

60
6.3.1.6. Pyune BBe1eHHsI

BBeneHHs nmaHux BpyyHYy 3a JONOMOIOK) HEABTOHOMHHUX IIPUCTPOIB 3

KJIaB1aTyporo, MepeMUKaviB, KHOTIOK.

0,75a a

b

6.3.1.7. BBeneHHA-BUBEICHHSA
[lepeTBOopenHst manux y Gopmy, npuiaaTHy ais oOpoOku (BBeaeHHs) abo
BiJIOOpaXeHHS PEe3yJIbTaTiB OOPOOKH (BUBEIACHHS).
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0,25a

b

6.3.1.8. HeaBTOHOMHA maM'ATh
VYBeeHHA-BUBEACHHS JaHUX Yy pas3l BUKOPUCTaHHS TMPHUCTPOIO, IO

3anam'siTOBy€, KEPOBAHOTO OE3MOCEPEIHBO MTPOLIECOPOM.

R=a
M= [
\
b

6.3.1.9. lokymeHnTt
BBencHHA-BUBEICHHS TaHUX, HOCIEM SIKMX CITY>KHUTb TTAITIp.

R=a

0 Sai 0,5a

\

b

6.3.1.10. Jlinist noToky

BxkasiBka mociigoBHOCTI 3B'I3KIB MK CUMBOJIAMHU.

6.3.1.11. 3'eanyBau

BkasiBka 3B'13Ky Mik NepepBaHUMH JIIHISIMU MOTOKY, 1110 3B'SI3yI0Th CHUMBOJIH.

0,5a

6.3.1.12. llyck - 3ynuHka
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[Towanmo, kiHelb, MepepuBaHHSA Mpolecy OOpPOOKH JaHWUX ab0 BHKOHAHHS

IPOrpaMH.

0,5a

R=0.25a

6.3.1.13. MixkcTopinkoBuii 3'€1HyBa4

BkasiBka 3B's3Ky MiXK pO3'€JHAHUMHU YACTHHAMHU CXEM aJTOPUTMIB 1 TIpOTpaM,
PO3TAIIOBAaHUX HA Pi3HMX JINCTaX.

0.5a

0,6a

0,2a

6.3.1.14. CniBBigHOIIEHHS T€OMETPUYHHUX eJIeMEHTIB CHMBO.JIiB

Posmip a moBunen BuOuparucs 3 pamy 10, 15, 20 mm. [lomyckaeTbcs
301IBIITYBATH PO3MIp @ Ha YKCIIO0, KpaTHe 5. Po3wmip b piBawmii 1.54.

Harmpsim niHi# MOTOKY 32 yMOBYaHHSM (0€3 BKa31BKU CTPUIOK) - BIPABO 1 BHU3.
VY Bunajaky, sSIKIO MOTIK HAMPaBIEHUH BIIIBO a00 Bropy, Ciij yKa3yBaTu CTPLIKUA HA
niHli moToky. He nomyckaerbes mepeTuH JiHIA MOTOKY. SKIo 1e HeoOX1JHO, CIIi
KOPHUCTYBATHCS BHYTPIIIHBO CTOPIHKOBUM 3'€ THYBa4YEM.

6.4. llopsaoK KOMIJIEKTYBAHHS JOKYMEHTAIlii /10 KypcoBoi podoTH

JlokyMeHTailisi  (MOSCHIOBaJibHA  3alMCKa) KOMIUIEKTYEThCS B Takid

[IOCJTIJIOBHOCTI:

TUTYJIBHUW JUCT (MIpUKJIaa puBeaeHuil B Jlogatky A);
- 3aBJaHHS Ha KYpCOBY po0OoTYy;

- pedepar;

- 3MmicT (pukiian npuBeaeHuii B Jlogatky b);

- OCHOBHA YaCTHHA;

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

JOOAaTKH.

Jlo nomaTkax moaa€eThbCs:
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- Onok-cxema aiaroputMy poboTH mporpamu (PparMeHT OJIOK-CXeMH
alIropuTMy nporpamu npuseaeHui B lonarky /J1);

- TI0OYaTKOBHM TEKCT KOy MPOTPaMH ;

- pe3yabTaTd poOOTH Mporpamu (y BUTJISIl PUCYHKIB - 3HIMKIB €KpaHy).

VYci noKkyMeHTH TPUBOASTECS 10 hopmaTy A4 1 OpOITypYOTHCH.

Jlo mosicHroBabHOT 3anucku HamaeThess DVD-RW nuck, Ha skoMmy MiCTUTBCS

1) mosicHIOBaJIbHA 3amKcKa 3 AojaTkamu B ¢popmati MS Word,

2) TEKCT MpPOTpaMu;

3) (aitr BUKOHABYOTO MOIYJIS,

4) pe3yinbTaTH poOOTH TPOTPaMHM, SKIIO MporpamMa iX reHepye, sK OKpeMi

00’ eKTH.
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7. MIJITOTOBKA KYPCOBOI POBOTH JIO 3AXUCTY I 3AXUCT

KypcoBa po6ora 3akiHuyeThcsi 3axucToM. 3a 10 JgHIB O MOYATKY 3aXUCTY
BH3HAYAETHCA Yac 1 Mmicie ii mpoBeneHHs. [lepeHoc AHS 3aXUCTy KypcoBOi poOOTH
MOXJIMBUH TIIBKM TPH  HASBHOCTI MOBaXHMX mnpuuuH. KypcoBi poOoTu
JIOIYCKAIOThCA JI0 3aXMCTYy TUIBKU 3 J03BONIY KepiBHUKA. [1i1 yac 3aXucty He TUIbKU
MEPEBIPSAETHCST PIBEHh BHUKOHAHHS CTYJEHTOM POOOTH 1 TIHMOWHA PO3YMIHHA M
BHUKOHAHO1 POOOTH, ajie TaKoX 3700yBA€ThCS JOCBIA BUCTYIY MEpen ayIUTOpIErO 3
BCEOIYHMM OOTPYHTYBAHHSIM 3alpONOHOBAHUX pIllIeHb 1HXKEHEpHOl1 3amaul. s
JOCSATHEHHS IIUX LIJIEH 3aXUCT MPOBOJUTHCS TMEPE CIELIaTbHOK KOMICIEIO 3 TBOX-
TPbOX BUKJIA/Ia4iB, BUIAUICHUX Kadeaporo, Tpu 0COOUCTIN yyacTi KepiBHUKA KypPCOBOI
poOOTH, Yy MPUCYTHOCTI CTYACHTIB HABUYAIbHOI rpynu. Takui MyONIYHUN 3aXUCT
JI03BOJISIE TAKOK O3HAWOMUTH TPYIy 3 POOOTOIO ii YJIEHIB 1 BUPOOUTH OJIHAKOBI
BHMOTH JI0 KYPCOBHX POOIT y KEPIBHUKIB.

[Ipu miaAroToBLI A0 3aXUCTY CTYJEHT IOBUHHUI CKJIACTH IJIaH 1 HAITUCATU TE3U
JOTIOBIII 3 BHIKJIAJIOM OCHOBHHUX MOJIOKeHb poOoTH. HanexHy yBary HeoOXiTHO
MPUAUTATA TEXHIKO-€KOHOMIYHUM TUTaHHAM. [Ipu IboMy BapTO 3BEpHYTH yBary Ha
TOYHICTD 1 MOCJIIOBHICTh BUKJIAAY JOMOBiAl. Martepian MoBUHEH OyTH BUKJIaJACHUIN
IPOTATOM 5-7 XB. 1 CYIIPOBOJIKYBATHCS MOSICHEHHSIM CXEM, 110 BiJ0OpaKaroTh CYTh
npopo6IieHoi podoTu. Ilpu 3axucTi KOMIUIEKCHUX (TPyHOBHUX) POOIT NPEACTABIIAIOTh
CXEMH BCI€T TPOEKTHOI TPYIIH.

3axucT KypcoBoi poOOTH IPOBOJUTHCS MEPE KOMICIEID B TAKOMY HOPSAIKY:

1) moBiOMIICHHS CTYJICHTA MPO 3MICT POOOTH 1 11 peaizariii;
2) THMTaHHS YWICHIB KOMICIT 1 IPUCYTHIX;
3) BIANOBIJII CTYJICHTA Ha 3a/1aHi TUTAHHS:
4) 3ayBakKeHHsI YWICHIB KOMICIT;
5) BIAMNOBiAI CTyJCHTAa Ha 3ayBaKCHHS 1 NPU HASBHOCTI 3alepeycHb,
KOPOTKE OOTPYHTYBaHHS CBOET TOYKH 30DY;
6) BHCHOBOK KOMIiCii 3 OIIIHKH POOOTH.
VY nonoBial HEOOX1AHO PO3MOBICTH MPO 1Tl 1 3aBAAHHS, IO CTABIATHCA MEPel

CTYJICHTOM; IUISIXY X PIIIEHHS; MPO OCHOBHI OTPUMAaHI Pe3yJIbTaTH; BiA3HAYUTH
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BAXUIMBI U OpUTIHANBHI pIIIEHHS B poOOTi; cHOpMyNIIOBaTH BHCHOBKU 1 HaJaTu
peKOMeHAIli1 3 TPAKTUYHOI'O BUKOPUCTAHHIO PE3YJIbTATIB MIPOECKTYBAHHS.

[TuTanHs 3aMal0THCS TITBKA MO THUM PO3JAUIAM TEOpii, HA SKUX TPYHTYETHCS
pobota. Y mpolieci 3aXUCTy CTYJICHT IMTOBUHHMM MMOKa3aTU TapHi 3HAHHS BiAMOBIIHO
710 TUX MUTaHb, 1110 MOPYIICH] B KypCOBiil poOOTI1, BUSIBUTH YMIHHS JIOT1YHO MUCIIUTH,
MEPEKOHINBO OOIPYHTYBATH 1 BIACTOSTH (TIpU HEOOXITHOCTI) CBOIO TOUYKY 30py. Ha
3aXMCTI JIOPEYHl MUTAHHS, MIO0 JO3BOJSIOTH MMEPEBIPUTH 3HAHHS MO CYMIXKHUX
IUCIMILUTIHAX, HA SIKUX TPYHTYETHCS PO3pOOKa 1aHO1 poOOTH.

VY pe3ynbTaTi 3aXUCTy KypcoBa poO0Ta, BIIMOBIIHO JO IIFOYOT0 TOJI0KEHHS PO
KypCcOBI POOOTH, ICIIUTU 1 3aJIKH, OI[IHIOETHCS PEUTHMHTOBOIO OILIIHKOK. 3arajibHa
TPYJAOMICTKICTh KypCOBOi poOOTH, SIK (POPMH MiACYMKOBOTO KOHTpoJto — 100 OariB.
KypcoBa poOora, sik hopMa miJICYyMKOBOIO KOHTPOJIIO BUCTABIISETHCS IIPU HASBHOCTI
pPEUTUHTOBOI OI[IHKM MoHaA 59 GaniB. [lo3uTHBHA OLIHKA 3aHOCUTHCS B 3aJ1KOBY
KHIDKKY 32 HIAMUCOM KepiBHUKa poboTu. Kpurepii omiHtoBaHHs HaBeAeH1 B Ta0mui
7.1.

Tabmuug 7.1 — OuiHroBaH1 napaMeTpu 1 KUIbKICTh OaliB

Ne OuiHroBaHM apameTp KinbkicTh
OasiiB

1. | AxicTb odopmiieHHs1 poOOTH Y BiiOBiAHOCTI 10 BUMOT (MeTOAMYHI 5
peKoMeH/1aiii)

2. | TeopeTrnyHa yacTuHa: 25
NOBHOMA ONPAYIO8AHHS MEOPEMUYHUX NUMAHbL pobOmuU ma HAYKO8A 10
HOBU3HA
HassHicmb nyonikayit/anpobayiu 10
yuacmo y Beceykpaincokux KOHKypcax cmyoenmcubKkux pobim 5

3. | lIoKyMeHTYBaHHSI  apXiTeKTypH  Ppo3po0/IeHOro  MpOrpaMHOro 10

3a0e3nmevyeHHsi y BignmosigHocTi 10 crangapty Software Architecture
Document (1oxatok E)

4. | Ilporpamue 3a0e3ne4eHHsI: 30
piBeHb  IHJICeHepHol ma MexXHONO02IYHOoI  peanizayii  npocpamHo2o 15
3abe3neueHns;

HASIBHICIb NPOMUCTIO8020 8NPOBAONCEHHS/NPOOYKMUBHOI eKCnryamayii 15

5. | 3axuct poboTu: 30
- AIKICMb 00N08I0I ma npe3enmayii; 15
- 810n06i0i Ha NUMAHHS 15

3arajom cymapHuii 6aja 3a podorty 100

* Biocomok suxopucmanis icHyrouux mooynie (bioniomex) nosunern cknadamu < 30%

** bez demoncmpayii npoepamuozo 3abe3neuenHs poooma NpuuMaemvcs auue 3a HAA6HOCMI
sumszy i3 3acioanus kageopu npo ii pynoamenmanvbHuLl meopemuyHut HanpsMox.
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[Ipu omiHIi KOMICiS BpaxoBYy€: SKICTh BHKOHAHHS poOOTH, 3MICT
MOBIAOMJICHHSI CTYJI€HTa 1 HOTo BIAMOBi/EH Ha MUTAHHS, SKICTh rpapiuHUX POOIT,
CTYIiHb CaMOCTIMHOCTI ¥ 1HII[IaTUBH, IO BUSABJICHA CTYJICHTOM IPH PO3pOOII
TeMH, TPaMOTHICTh BHUKJIQJAy MaTepially, BOJOMIHHA HAayKOBO-TEXHIYHOIO
TEPMIHOJIOTI€I0.

Kpurepii oriHioBaHHS 3aXUCTy pOOOTH:

24-30 o6anie. BucrtaBmA€TbCs, SKIIO CTYACHT BMIE TBOPYO MUCIHUTH,
y3araJibHIOBaTH BHUBYEHHM MaTepiajl, BUKOPUCTOBYE JJii I[OTO TEOPETUYHI
MOJIOXKEHHSI 1 KOHKPETHI TapaMeTpHu:

YITKO, BUYEPIHO, TITUOOKO PO3YyMIE€ 1 3HAE MaTepia 1 BMI€ IM KOPUCTYBaTHUCS B
MeKaxX BUMOT MPOTpaMu Kypcy;

BMi€ BECTH CIIBOECIy 3 4Ji€eHaMU KOMICIi, MpHU BIAMOBIASX HAa HaBITHI 1
JOJTATKOBI TUTAHHS CAMOCTIMHO BUIIPABIISI€ OKPEMI JOMYIIEHI HETOYHOCTI;

SKICHO W Yy TTOBHOMY 00Cs31 BUKOHAB PO3pPaxyHKOBI 1 rpadiuni poOdoTH, 1110
BXOJISITh Y KypCOBY poOOTY.

16-23 6anis. BuctaBnseTbcsi TO1, KOJU 3a MEPEPaXOBaHUMU TMOKa3HUKAMHU
MarThCS OKpeMi HECYTTEBI Hemojikk. Hampukimanm, 9iTKICTh 1 TOBHOTA 3BITIB HE
LIJIKOM JOCTaTHI, MAarOThCS JIPIOHI HEAOJIKU B PO3paxXyHKax 1 KOHCTPYKTOPCHKIN
JTOKYMEHTAIli, Aesika HeA0amcTh 0OpMIICHHS 1 T.1.

8-15 o6anis. BucraBnseThcs TpPU HASIBHOCTI ICTOTHUX HEAONIKIB 3a
nepepaxoBaHUMU MOKa3HUKAMHU, 1[0 CTYJIEHT CAMOCTIHHO BUIIPAaBUTH HE MIT, HABITh
SKIIO OKPEMI1 BiJIMOBII OYJIM TapHUMHU 200 BiAMIHHUMU.

0-7 6anis. BuctaBnseThcs TO1, KOJH CTYACHT BUSBUB HEPO3YMiHHS 1 HE3HAHHS
OCHOBHOTO 3MICTy KypCOBOi pOOOTH, JOMYCTHB TrpyOl MOMIJIKH B TOSCHIOBAIBHIN
3aMuCIll, po3paxyHKax, JOKYMEHTallli, He 3MIT MPaBWJIbHO BIJIMOBICTH Ha MHUTaHHS
KOMICli.
3a peMTUHTOBOIO OITIHKOIO BH3HA4YaeThes ominka 3a mkanoro ECTS ta tpanumiitna

qoTUpHOAJIbHA HAIllOHAJbHA OIlIHKA BIAMOBIAHO a0 Tadmui 7.2.
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Tadomumi 7.2

. Or1iHka 3a
Petitnarona ) .

) Omuinka 3a mxainor ECTS HaI10HAJIbHOIO
OIIHKa

IIIKAJIOKO
91-100 A - BiZIMIHHO 5 - BigMIHHO
81-90 B - nyxe moOpe
SR 00D 4 - nobpe

71-80 C - mobpe

61-70 D - 3amoBu1pHO

51-60 E - nocrataro

FX - He3a10BUIbHO (3 MOKITUBICTIO

3 - 3aJI0BUJILHO

41-50 JOMYCKY A0 IMiJICYMKOBOI'O KOHTPOJIIO 32 :
X 2 - He3aJI0BUJILHO
JTUCIUILIIHY )
1-40 F - He3a10BUIBHO

KypcoBi po60TH, 1110 MatOTh TEOPETUYHY 1 MPAKTUYHY IIHHICTh, MOXKYTh OyTH
NPEJICTAaBICHI Ha KOHKYPC CTYJICHTCHKHMX HAyKOBUX IIpallb, a TaKOX IepelaHi B
MIPOMUCIIOBICTB JJIs1 BIPOBAKEHHS.

[Ticns 3aXUCTy CTYIEHT CKJIaJa€ MOSICHIOBAJIIbHY 3alMCKy 1 MiJIIMBAE Y
IITBUIKO3IIINBAY.

JInst migmmBKYA MPOOUBAIOTHCS OTBOPH Ha JIiBIM CTOPOH1 JIUCTa. 30polTypoBaHa
po00Ta 31a€ThCsl KEPIBHUKOBI JJIs TIEpeiadi 10 apXiBy.

CryneHT, 1O HE BHUKOHAB KypCOBY poOOTYy B TEpMIH, AOINpAaIbOBYE i
camocTiiiHo. KoHcynbranii B I[bOMY BUMAAKYy OpPraHi30BYIOTHCS 3 ypaxyBaHHSIM
NIPUYWH BiJICTaBaHHA. PimeHHs mpo opraHizaiiii KOHCYJbTaIliii BAHOCUTD Kadeapa Ha
M1JCTaBl MMCbMOBOI 3as1BH cTyAeHTa. [Ipu oMy kadenpa Bu3Havya€e KUIbKICTh TOJUH
1 popMy MpoBeIeHHS KOHCYIbTaIlii, rpadik MPOEKTYBAaHHS 1 TEPMIH HOTO BUKOHAHHS.

BiamoBigHO 10 3asBU CTyJIEHTa 3aBigyBad Kadeaporo Mpu3HAYae JIeHb
3aciJlaHHs KOMICIT JIJIs 3aXHCTY POOOTH.

VY Bumaaky ojepkaHHS HE3aJ0BUTLHOI OIIHKM Ha 3aXHCTI CTYJIEHT OJIEP)KY€E

HOBE 3aBJIaHHS Ha KypCOBY pOOOTY JJIsi MIOBTOPHOTO MTPOXO/PKEHHSI POEKTYBaHHSI.
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8. CIIMCOK BUKOPUCTAHUX JTKEPEJI

1.ACTY 3008-2015: depxaBauii ctannapt Ykpainu «/{oxymenraris. 3Bitu
y cdepi Hayku 1 TexHiku. Ctpykrypa 1 mpaBuia odopmienus». — Kuis:/AIl
«YxpHITHL», 2016. — 25 c.

2. IlonoxkeHHS TPO OpraHi3aIlifo OCBITHROrO Tporecy y KuiBchkomy
HallloHaJIbHOMY yHiBepcuTeTi iM. Tapaca IlleBuenka. — K.: 2008. — 124 c.

3.broneTens BUINOI arectalliiinoi komicii Ykpainu — Kuis, - Ne6, 2007 p.
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Jonatok A — Ilpukiiag opopMiIeHHS TUTYJIbHOIO JIUCTA

MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu

KuiBchkuii HarlioHanpHUN yHIBepcuTeT iMeH1 Tapaca IlleBueHka

Kadenpa nporpaMHHX cUCTEM 1 TEXHOJIOT1H

PO3POBKA ITPOT'PAMHA
JIJIS1 COPTYBAHHS BEJIMKUX ®AJIIB

KypcoBa po6ota

IlosicHIOBaJIbHA 3aMUCKa

Bukonagenp

cryaent rpynu I113m-21 Isan IBAHEHKO
(mizmuce, nata)

KepiBauk

noteHT kadpeapu [ICT K.T.H., ¢.H.c. Crenman CTEITAHEHKO

(miamuc, mara)

Kwuis-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 O1iHKa METOIB COPTYBAaHHS Ta BUMIP METOIY JJISl IPOTPaMHOI
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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JMonarok B — IIpuxkiaaa 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/

30


http://efizika.org.ua/complex

Honarok I' — Anropurm nporpamu (puKJIajn)

1. Oronouryemo:
1) cUMBOJIbHUH MacHB JJIsl 30€pPEIKEHHS 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;
- 3aIUCYEMO JI0 LIJIOUYHUCIIOBOTO MAaCUBY 3HaYEHHS KUIBKOCTI 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 NMPOrpamMu (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




Jlompatok 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 cChbLIKM He HaliaeH. (“Ommoka! MCTOYHHK CCHUIKHM 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



