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KADE/IPA HNHpopManoHHbIE TEXHOJIOTHH U NIPOrPaMMHPOBaHHE

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 4

Bun 3anaruit VIl | PII Hroro
Jlexun 4 4 4 4
JlaGoparopHsie 4 4 4 4
Hroro ayn. 8 8 8 8
KonrakTHas paboTa 8 8 8 8
Cawm. pabora 9% 196 |96 |96
Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

[Iporpammy coctaBui(u): K.3.H, goueHT, Kununa E.B.
3aB. xadeapoii: k.3.H., moneHt E.B. Ebumona

Metonudeckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| IIproOpeTeHne CTyICHTaMH 3HAHUH 0 crtoco0aM OIEHKH HAJEeKHOCTH IPOTPaMMHOTO 00SCIIeUeHHSI.

2. TPEBOBAHUA K PE3YVJIBTATAM OCBOEHUSA JUCHUAIIJINHBI

IIK-4. cnocoGeH ¢opMupoBaTh LeJM M OU3Hec-TPeOOBAHMS, OCYUIECTBJSITH NMOCTAHOBKY 3a/1a4, IUIAHUPOBATH Pa3padoTky,
OLIEeHUBATh HAYAJIbHYIO CTelleHb TPYAHOCTH M PUCKH, COCTABJSATH TEXHMYECKOe 3aJaHNe U IA0J0HbI JOKYMEHTOB TPeOOBaHUMH K
MOJACHCTEeMaM CHCTeMbl M KOHTPOJb HX KayecTBa (B TOM 4ucJe aTpuOyThl HAJeKHOCTH, 0€30MacHOCTH, YI00cTBa
HCI0JIb30BAHUS)

IIK-1. cnocoGeH HCMOIB30BATHL MeTOAbl M HHCTPYMEHTAJbHbIE CpeICTBA HccCIed0BaHUs O0beKTOB MpodeccHoHATbHOI
AesTeJIbHOCTH, ()OpMATH3AIUH MTPEIMETHOH 00J1aCTH C YUE€TOM OrpaHuYeHu il

B pe3ysbrare ocBOeHHSI THCHUTIIMHBI 00yIAOIHCS TOKEH:

3HaTh:

OCHOBHBIE MOHATHS U3 00MacTH pa3pabOTKK MPOTPaMMHBIX CUCTEM, NPUMEHSCMbIE METPUKH, METO/IBI U MHCTPYMEHTANIbHbIE CPEICTBA
(cootHeceHo ¢ unaukaropom I1K-1.1);
COBpEMEHHBIC HHPOPMAIHOHHbEIE TEXHOJIOTHH 1 BO3MOXXHOCTH UX IIPUMEHEHHS B OM3Hece (cooTHeceHo ¢ mHamkartopoM 11K-4.1).

Ymern:

NPUMEHSITh OCHOBHBIE METOIBI pa3pabOTKH IPOTPaMMHOTO OOECIIeUeHHs; INPHMEHATh OCHOBHBIE HHCTPYMEHTH pa3paboTKu
HIporpaMMHOro obecriedeHus: (cooTHeceHo ¢ nHankaropom I1K-1.2);
UCIIONIB30BaTh HH(POPMAIIMOHHbBIE TEXHOJIOTHUH IS ONITHUMH3AIMK Ou3Heca (cooTHeceHo ¢ MHAuKaropom [1K-4.2).

Baagernb:

OCHOBHBIMH METOfIaMH pa3pabOTKH MPOrPaMMHOrO O0ECHCUYCHUs, OCHOBHBIMH WHCTPYMEHTaMH pa3paboTKh MPOrpaMMHOTO
obecrieuenus (cootHeceHo ¢ nHaukaropom I1K-1.3);

HaBBIKaMU 3(PPEKTHBHOTO HCIIOIH30BaHUS WHPOPMAIMOHHBIX TEXHOJIOTHH NPH pelieHuH Mpo(ecCHOHANBHBIX 337ad (COOTHECEHO C
nHankaropom I1K-4.3).

3. CTPYKTYPA U COAEP) KAHUE JUCIUITJINHBI

Paznen 1. OcHOBHBbIE MOHATHS M METOAbI PACYETOB HA/IEKHOCTHU IJI€MEHTOB U CHCTEM.

Buna 3ansitus / Cemectp /| KonmmuectBo

padotel / popma IMA Kypc 4ACOB Komnerenuun

Ne HaumeHoBanue TEMbI, KpaTKoe coepKaHue

Tema 1.1 "BBenenue B paborky Hamexnoro [10". OcCHOBHbIC HOHSTHS
nanéxnoctn IIO  (HeucnpaBHOCTb, ommOka, oTka3). IIpumepsl
1.1 | kputnueckux ommbok [10. Beenenne B mpomuecc paspaborku HaaéxHoro | JlekunoHHbIC 3aHSITHS 4 2
I10. OO630p METOHOB TECTUPOBaHUs, BEepHUUKALUK U CTATHYECKOTO
ananmza I[10. [IpuMmeps! aHan3a TaHHBIX MO OMIMOKaM.

IK-4
[K-1

Tema 1.1 "BBemenue B paborky Haxgexsoro IIO". 3aBucumocts
Han&KHOCTH OT BpemeHH. OCHOBHBIE OIPEACNICHUS IOKa3aTelnel
HaIE&KHOCTH BOCCTAHABIMBAEMBIX ycTpoiicTB TexHndeckux cucrem (MC).
1.2 | KonnuecTBeHHbIE  XapaKTE€PHCTHKH, pACUETHbIE CTATUCTUYECKUE M
BEPOSITHOCTHBIE (OPMYNBI JUISI OLEHKH BOCCTAHABIMBAEMBIX OOBEKTOB.
Mertoapl ¥ peKOMEHAAlMK IO BbIOOpY MoOKaszareneir Hamexunoctu HC.
3aKoHbI pacnpesieNeHus B HaJEKHOCTH.

JlaboparopHbie [1K-4
3aHATHA IK-1

Tema 1.1 "BBenenue B padotky Hagexuoro [10". OcHOBHbIE onpeneneHus
rokasateneil HaJ&KHOCTH BOCCTAHABIMBAEMBIX YCTPOWCTB TEXHHUYECKHX
cucrem (MC). KonuuecTBeHHbIE  XapaKTEPUCTHUKH,  pacyETHBIC CamocTosTenpHast [K-4
CTaTHCTHYECKHE M BEPOATHOCTHBIC  (OPMYJIBl  JJIsi  OLCHKH pabora IIK-1
BOCCTAHABJIMBAaEMBIX OOBEKTOB. METOIBI W PEKOMEHIAMH IO BEIOOPY
niokasareneit HagexHoct VIC. 3akoHbI pacnipeieIeHus B HaEKHOCTH.

1.3

Tema 1.2 "MonenupoBanue nporpamm". dopmanbHble METOABI TPOBEPKU
NpaBUIBHOCTU Nporpamm. Bepudukaius nporpaMm Ha Mozensix (obmactu
MpUMEHEeHHUs1, obmas cxema). Monenuposanue nporpamm (Moxenupyemsle|  CamocrosTenbHas I1K-4
CBOICTBa, COCTOSHHE IPOTrPaMMBI, IIPOLECC OCTPOEeHHs Mojenn). OueHka pabora IK-1
YuCIa AOCTWKHMBIX M IOTCHIHANBHBIX COCTOSHMH mporpammsl. IIpumep
HOCTPOCHUSI MOJEIIH NIPOrpaMMBbl.

1.4

Tema 1.2 "Monemuposanne mnporpamm”. JlaGoparopHoe 3axaHue
"Onpenenenue SIMHUYHBIX ToKa3arejei HAJIEKHOCTH
HEBOCCTAaHABIMBAEMBIX 00BEKTOB". Onpenenenne nokasareiei
15 0€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB IO CTATHCTHYCCKUM CamMocTosTenbHast 4 4 TIK-4
" |nanmeiM. OmnpeneneHue eIUHUYHBIX M KOMIUIEKCHBIX —IIOKa3areleit pabora IK-1
HaJI©KHOCTH BOCCTAHABINBAEMBIX 00BeKTOB. OmperneneHue MoKaszaTene
HA/IG)KHOCTH OOBEKTOB MPU  PA3IMYHBIX 3aKOHAX paclpeesiCHHs.
LibreOffice

1.6 |Tema 1.2 "Monenupoanue nporpamm”. CTpyKTYpHOE pe3epBHpOBaHUE U CamocTosiTenpHas 4 8 [1K-4




ero Buabl Kiaccudukanus CTpyKTYpHOTO pe3epBHPOBAHHUS, OCHOBHBIC
onpenencHusi. OCHOBHBIE CXEMbl pacdeTa HaA&KHOCTH IO Crnocoly
BKJIIOUEHHSI PE3EPBHBIX AIEMEHTOB: [TOCTOSHOE, Pa3/ielIbHOE, 3aMELLEHUEM,
CKomb3smnee. Buabl pe3epBHBIX SIEMEHTOB WM PEXHUMBI PabOTHl TIpH
Harpy>KeHHOM, OOJIerYeHHOM W HEHArpy>KeHHOM pe3epBax. PacueTHo-
JIOTMUYECKAsl CXeMa CTPYKTYPHOT'O pe3epBUPOBAHMS CIOXKHOW CUCTEMBI.

pabora

1.7

Tema 1.3 "Cucremsl nepexonos (LTS)". KoppekTHoCTh M aaeKBaTHOCTb
LTS w™omemun CriocoObl IpeAcTaBICHUS IPOrpaMMbl. Pa3MeueHHBIC
cucremsl niepexono (LTS). Henerepmunusm cucrem nepexonoB. [loHsTHst
MYTH, BBIYMCICHUs, Tpacchl. CBOWCTBa JMHEWHOrO BpeMeHH. [loHsATHS
KOPPEKTHOCTH U aJICKBATHOCTH MOJICIIH.

CamMocTosTenbHast
pabora

[K-4
[K-1

1.8

Tema 1.3 "Cucremsl nepexonos (LTS)". JlaboparopHoe 3ananue "OueHka
KavyecTBa MPOrpaMM Ha OCHOBE JieKcmueckoro aHanmza". OmeHka KadecTBa
IpOrpaMM Ha OCHOBE MPOLELyPHO-OPHEHTHPOBAHHBIX MeTpHK. OlieHKa
KayecTBa MPOrpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHBIX METPHK.
OueHka KadecTBa MHPOrpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHBIX
METPHK

CamocTosTenbHast
pabora

TK-4
TK-1

1.9

Tema 1.3 "Cucrembr mnepexomoB (LTS)". Pacuer xapakrepHCTHK
HaJI&KHOCTH  HEBOCCTAHABIMBAGMBIX  PE3CPBUPOBAHHBIX  CHUCTEM
PacuerHble (opMynBl Ul OOIIETO M Pa3AENbHOIO PE3CPBUPOBAHUS C
MOCTOSIHHO BK/IIOYCHHBIM DPE3ePBOM H LETOH KpaTHOCThIO. PacueTHsle
(dopmyabl Juist 00LIEro, pasielbHOr0 Pe3epBUPOBAHUS C 3aMEIIEHHEM C
nenoit 1 ApoOHOH KpaTHOCTBIO. PacueTHble GOpMyYIIBI ISl CKOIB3AIIETO U
Ma)KOPHTapHOTo pe3eprupoBanue ycrpoicts VIC.

CamMocTosTenpHast
pabora

12

[1K-4
[K-1

Tema 1.4 "Bpemenusie aBtomarbl'. Bpemennoii aBtomar (oOree
ONUCaHMe, NIPUMEpP, CUHTAKCUC, ceMaHTHKa). CeTh BPEMEHHBIX aBTOMAaTOB
(onmcanwue, npumep). Bpemennsie coiicta (siorrka TCTL).

CamocTosTeIbHAS
pabora

MK-4
TK-1

Tema 1.4 "Bpemennsle apromarsl". JlaboparopHoe 3ananue "HanéxHocTb
PE3epPBUPOBAHHBIX  YCTPOMCTB €  TOCJIENOBaTeIbHO-TApaIIeTbHON
CTPYKTypoii (MeTox cBepTkH)". MeTox CBEpTKH, OLCHKA HAIAEKHOCTH IS
0CIIeI0BATEIbHO-TIApAJUICIbHBIX CUCTEM C HArpyKeHHBIM PE3epBOM.
PacuerHpie opMyNBI UL OLEHKH KOJNMYECTBEHHBIX XapaKTEPHCTHK
MeToioM CBepTKH. OCHOBHBIE JIOCTOMHCTBA U HEJOCTaTKH MeEToza
CBEPTKH.

CamocrosiTenbHas
pabora

I1K-4
IK-1

Pasznen 2. Meroabl OlleHKH HAAEKHOCTH

HaumeHoBaHue TEMbI, KpaTKoe co/iepKaHue

Bupa 3ausitus /
pa6otsl / popma ITA

Cemectp /
Kype

KosmnuecTBo
4acoB

KommnereHmuu

2.1

Tema 2.1 "Han&xaocTh cuctembl". Haa€XHOCTh IMOCICHOBATEIBHBIX H
mapaniesbHbIX CHCTeM. biok-cxema pacu€ra HaaSKHOCTH. AHamu3
KCIUTyaTallMOHHOW 0€30MacHOCTH. AHAJIM3 THIIOB M MOCIEICTBUI OTKa30B.
AHanus epeBa HeHUCIPaBHOCTEH.

JIeK1TMOHHBIE 3aHATHS

I1K-4
IK-1

2.2

Tema 2.1 "Hapéxnocts cucrembl". Ilokaszatenn 0e30TKa3HOCTH
HEBOCCTAHABIMBAaEMbIX  00BEKTOB. PaccMoTpeTrhr Bce  moKasarenu
0E30TKa3HOCTH  HEBOCCTAHABIMBAEMBIX  OOBEKTOB, HX  CBOWCTBA,
B3aMMOCBSI3b U CTaTUCTUYECKHE OICHKM ITOKa3aTeled Mo pe3yiabraram
WMCIIBITAaHUH.

JlaboparopHsble
3QHSITHS

MK-4
MK-1

2.3

Tema 2.1 "Hanéxuocth cuctembr". CBOWCTBA O€30MACHOCTH U KUBYUYECTH.
Jloruka nuneitnoro Bpemenu (LTL). CsolicTBa, HHBapuaHTHBIE K
npopexuBanuio. Ilpakruyeckue npuéMbl (HOPMYIHPOBAHHUS CBOWCTB Ha
LTL.

CamocTosTenbHas
pabora

I1K-4
TIK-1

24

Tema 2.2 "Monemn mapéxuoctu I10". Onrummsanus Hagéxaoctu BC
OcHoBHBIE cBoicTBa Moaenu HaaéxHoctu [10. IlyaccoHoBckue Monenu.
MapxkoBckue Moxenu. baiiecoBckue monenu. Ilpumep BbIOOp Momenu
oneHku. 3amada ontumusanuu HaaéxaoctH BC. Metonsl obecrniedeHuUs
OTKa30yCTOWYHB OCTH.

CamocrosiTenbHast
pabora

I1K-4
IK-1

2.5

Tema 2.2 "Mogenu nHaaé&xuoctu I10". JlabopatopHoe 3amanue "Pacuer
HaJIS)KHOCTH HEBOCCTAHABIMBAaeMBIX cucteM'. PaccMoTpeHHe BO3MOXXHBIX
CXeM JIOTHYECKOT0 COCIWHEHMS OSJIEMEHTOB CHCTEMBI B  Cilydae
HEBOCCTAHABIMBAEMbBIX HEPE3CPBUPOBAHHBIX CHCTEM. PaccMmoTpeHune
BO3MOXHBIX CXEM JIOTHYECKOTO COETMHEHHSI SIEMCHTOB CHCTEMBI B CITydae
HEBOCCTAHABIIMBAEMBIX HEPE3EPBUPOBAHHBIX CHCTEM.

CamocTosTeIbHAS
pabora

I1K-4
IK-1

2.6

Tema 2.2 "Mopgenu Hangéxuoctu I10". Jlormku CTL, CTL* u TCTL.
O6miee ommcanue cpeactea UPPAAL. Moayns omumcanust (mpumep
CHCTEMbI PEAJLHOTO BPEMEHH, OIMCAHHE CETH aBTOMAaTOB, CHHTAKCHC
BbIpakeHUil). Moxayns cumynsauu. Monyns  Bepudukanmu  (oOmiee
OIHUCAHME, SI3BIK 3aIIPOCOB).

CamocTosTenpHast
pabora

IK-4
IK-1

2.7

Tema 2.3 "Ompenenenue HEOOXOIMMOTO YPOBHS HAA&KHOCTH H
noctpoenue (QyHKIHOHaNbHOrO cpe3a”. OmpeneneHue HEOOXOAUMOro
YpoBHs  Haa&xHOCTH  mporpamMM.  Kiacchl  TSDKECTH — OTKasO0B.
WutencuBHOCTS OTKa30B. CTpaTermy yMEHBIIEHHS 4YHCIA OTKa30B.
Omnepanust, GyHKIHSA, OPOTOH W ero TUmbl. DyHKIHOHAIBHBIA Cpes3.
PazpaboTka (yHKIIMOHAIBEHOTO Cpe3a.

CamMocTosTenbHast
pabora

I1K-4
IK-1

2.8

Tema 2.3 "Ompenenenue HEoOXOIMMOTO YPOBHS HAA&KHOCTH H

CamocTosTeIbHAS

I1K-4




nocTpoerne  QyHKUHOHambHOro  cpe3a". JlaGoparopHoe  3anmanue
"IToka3arenu Ha/JEKHOCTH BOCCTaHABIMBaeMbIX 00beKkTOB". PaccMoTpeTh paora MK-1
U TpOAHANM3MPOBaTh  BPEMEHHYIO  JAMAarpaMMmy  9KCIUTyaTaluH
BOCCTAHABJINBAEMOT0O 00BEKTA.
Tema 2.3 "OmpeneneHue HEOOXOAMMOTO YPOBHS HAA&KHOCTH H
59 |moctpoenne ¢dyHukIoHanbpHOTO cpesa”. Mozaenu nporpamm. AJTOPUTMBL CamocTosTenpHast 4 [IK-4
" |crarndeckoro aHaiu3a (MHTEPBAIBHBIN aHAJIM3, aHAJIU3 YKazaTeleH, pabora [K-1
pecypcHblii ananu3). OOHapyxeHue Ae(eKToB.
Tema 2.4 '"llomroroBka k TecTupoBaHuiO". IIpsMBIe W KOCBEHHBIE
nepeMeHHble. [ToneBble UCIBITAaHUSI U PErpecCUOHHOE TeCTUpOoBaHus. Uto
takoe cueHapuil tecra? Kak ympaBnmsate cueHapusmu tecta? [Ipomecc CaMocTosTeIbHAsL K4
2.10 | rectupoBanus. Kiacchl KBUBaJE€HTHOCTM M TpaHuuHble ycioBus. Kak 6 4 MK-1
paspabarbiBath clieHapuu TecToB? [10AroToBKa YCIEIHOTO TECTUPOBAHUSL. pabora
Meroauka TNPOBEAEHHS KCIEPHUMEHTOB, (OPMYIMPOBKA M HpOBEpKa
CTaTHCTHYECKHUX T'HITOTES.
Tema 2.4 "IlogrotoBka Kk TectupoBaHmio". JlaGoparopHoe 3axaHue
11 "OmneHka KadecTBa MPOrpaMM C TIOMOIIBI0 MaTeMAaTHYEeCKHX MOAeTeH CamocrosTenpHas 4 T1IK-4
’ HagexxHocTu". OIeHKa KauecTBa MPOrpaMM C MOMOIIBI0 MareMaTH4eCcKUX pabora IIK-1
MoJieJieil HaZle)KHOCTH
Tema 2.4 "IloxroroBka k TecTupoBaHuIo". Pacrpenenenue pecypcoB npu
. CamocrosiTesbHas I1K-4
2.12 | rectupoBanmu. Metons! TecTupoBanus. Jlnarpamma Haaé&xHocTH. Monens 6ot 4 MK-1
RDC. Kputepun B pimycka [10. pabora
2.13 |IToarotoBka K MPOMEXYTOYHOI aTTeCTAIIH 3auer 4 giﬁj

4. POHJ] OIEHOYHbBIX CPEICTB

CrpykTypa U comepkaHue (OHAA OLEHOYHBIX CPEACTB AN TPOBEACHUS TEKYIIEro KOHTPOIS M IIPOMEXYTOYHOH aTTecTalnu
npencTasieHsl B [Ipunoxenun 1 x paboueil mporpaMMe TUCIUMIHHBL

5. YYEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJINHBI

5.1. YueGuble, HAyYHbIEe M METOAMYECKHE U3IAHUS

ABTOpHI, bnbmmorexa /
3arnaBue H3narenbcTBO, roj
COCTaBUTEIHU KonuuectBo
1 HWeanosa H. 1O., CHUCTEMHOE M TIPUKJIAIHOE TIPOrPaMMHOE Mockga: IIpomereit, 2011 3BC «YHuBepcuTeTcKast

Masnsxuna B. I. obecrieueHue: yueObHOe nocodue

OMOIMOTEKA OHIANH)Y

2 MudopmannoHHble CUCTEMBI U TeXHONOTUM: XKypHan | Open: [0CyHHBEpCUTET — OBbC «YHuBepcurerckas
VHIIK, 2013 OHONIMOTEKA OHJIANH)
3 MHudopManoHHbIE CUCTEMBI U TEXHONOTUHM: XKypHan | Open: [0CyHHBEpCHUTET — OBbC «YHuBepcuteTckas
VHIIK, 2015 6ubmMoTeKa OHIalH»
4 MunakoBa, O. B. HanexHocTs HHGOPMAIIMOHHBIX CHCTEM: YUSOHHK Caparos: By3oBckoe 9BC «IPR SMART»
oOpazoBanue, 2020
5 CMupHOB, A. A. Ipuknannoe nporpaMmmHoe obecnedenue: yueobnoe | MockBa: EBpazuiickuii 9BC «IPR SMART»
nocobue OTKpPBITBIN HHCTHUTYT, 2011
6 I'yneko, A. B. CucremHoe nporpaMMHoe obecneuenue: koHcnexkr | HoBocuOupck: 3BC «IPR SMART»
JeKuit HoBocubupckuii
rocyaapCTBEHHBIN
TEXHUUYECKUHA YHUBEPCUTET,
2011
7 Wsanosa, H. 10, CHCTEMHOE U TIPUKJIAHOE TIPOrPaMMHOE Mockga: IIpomereit, 2011 OBC «IPR SMART»
MamnsixuHa, B. T. obecrnieueHue: yueObHOe mocodue
8 3rypansckas, E. H., HudopMalimoHHbIe TEXHOJIOTUH: YUeOHOE TocoOue | YIIbIHOBCK: YIIbIHOBCKHM 9BC «IPR SMART»
Yopaxaes, O. D. rOCyIapCTBEHHBIN
TEXHUUYECKUH YHUBEPCUTET,
2017
9 |Bacrokos, O. T. HaznexxHocTh HHPOPMAIIMOHHBIX CUCTEM: Camapa: Camapckuii 9BC «IPR SMART»
J1a00PATOPHBIHA PAKTUKYM roCyIapCTBEHHBIN
TEXHUUYECKUH YHUBEPCUTET,
9BbC ACB, 2019
10 [LHectepxun, A. H. HanexHocTs nHPOPMAIIMOHHBIX CHCTEM: yueOHOe Psi3anb: Pazanckuit 9BC «IPR SMART»
noco6ue rOCyIapCTBEHHBIN
PaaMOTEXHUYECKHUI
yHuBepcurert, 2015
11 | Komkuna, JI. 1O., Nudopmanus u vHPOPMAIIMOHHBIE TEXHOIOTHH: Kazans: 3narenscTBO 3BC «IPR SMART»

Jlorunosa, U. B.,
IMonkparosa, C. A.

y4e0HO-METOIYECKOE IToCcoOne

KHUTY, 2022




ABTOpHI, bnbmmorexa /

3arnaBue W3narenscTBo, rox
COCTaBUTENH KonuuectBo
12 |bBoiixo, I. M. WudopmannoHHsie TexHOMoruy. [IpakTHKyMm: XKenesnoropck: Cubupckas 9BC «IPR SMART»
yueOHoe rocooue M0YKapHO-cIiacaTeNbHas

akagemus ['TIC MUC
Poccun, 2023

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

NCC "Koncynsrantllnoc"
HCC "T'apant"http://www.internet.garant.ru/
basa maHHBIX HAyYHBIX H METUIIMHCKUX MyOmukanmii - ScienceDirect https://www.sciencedirect.com/

5.3. [lepeyeHn MporpaMMHOIo odecreveHust

Onepanuonnas cucrema PEJ] OC
LibreOffice

5.4. YueOHO-MeTOqUYECKHE MaTepuaJbl 1J1s oﬁyqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

IIpn HEOOXOANMOCTH IO 3aSBICHUIO 00YYAIOIIETOCS C OTPAaHMYCHHBIMHA BO3MOXKHOCTSAMH 3A0POBbS yUeOHO-METOIMUCCKIE MAaTEePHaITbI
MPEIOCTaBISAIOTCS B (OpMax, aJaNTUPOBAHHBIX K OTPAaHMYCHUSM 3I0POBbSI U BOCHPUATHS WHPOpMaruu. s Il ¢ HapyLIIeHUsIMHU
3penus: B hopme ayauodaiina; B medarHoil popme yBelHueHHbIM mpudToM. st UL ¢ HApyUICHUAMH CliyXa: B (hopMe SIEKTPOHHOTO
JAOKYMCHTA,; B Te4yaTHOH (bopMe. I[IISI Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIBHOIO alrrapara: B (1)0pMC OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

IMomemienust s BceX BUAOB padoT, NPEIyCMOTPEHHBIX YYEOHBIM IUIAaHOM, YKOMIUICKTOBAHBI HEOOXOOMMOW CIEHUAM3HPOBAHHON
y4eOHOIT MeOeIbI0 U TEXHHYSCKUMH CPEICTBAMH O0YICHUS:

- CTOJIBI, CTYJBSI;

- IEPCOHAIBHBINA KOMITBIOTEP / HOYTOYK (MIEPEeHOCHO);

- TIPOEKTOD;

- 9KpaH / MHTEpaKTUBHAS TOCKA.

JlaGoparopHble 3aHSATHA TPOBOIAATCS B KOMIBIOTEPHBIX Kiaccax, pabouume MecTa B KOTOPHIX OOOpYIOBaHBI HEOOXOAUMBIMHU
JMLECH3UOHHBIMH W/WIA  CBOOOTHO PACHPOCTPAaHIEMBIMH IIPOIPAMMHBIMH CPEICTBaMH M BBIXOZOM B HHTepHeT, w/wim B
CTIEIATIM3UPOBAHHBIX JIAOOPATOPHUSX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IPOTrpaMMOii.

Iomemenus sl CaMOCTOATENBHON pabOTHI 00YyJaIOIUXCS OCHAIIEHB! KOMIIBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO HMOAKITIOUEHHS K
cetu "MHTepHET" M 00ECIICUeHHEM JOCTYIIA K IICKTPOHHOM HH()OPMAIIMOHHO-00pa30BaTeIbHOM Cpee.

7. METOANYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCSA 110 OCBOEHHUIO JTUCITUITJINHBI

Metoauueckue YKa3aHus 110 OCBOCHHUIO JUCHHUIIIMHBI IPEACTABJIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpaMme JUCHUIIIUHBI.




®OH/J OHEHOYHbBIX CPEJACTB
1 Onucanne mokaszareieii 1 KpUTEPHEB OIEHUBAHUS KOMIETEHINH HA PAa3IMYHBIX 3Tanax ux opMupoBanmus,
OMUCAHNeE KA OlleHUBAHUS

1.1 ITokaszarenu U KPUTEPHUH OIICHUBAHMUS KOMIICTCHITHIA:

IMpuioxenue 1

3VH, COCTAaBJIAIOIINE
KOMIIETEHIIHIO

IToka3aTenu onleHUBaHUSA

Kpurepuu orienuBanus

CpencTBa OlICHUBAHUS

IIK-1:

Crnoco0eH HUCMmoJIb30BaTh
npogdeccuoHaIbHOI 1eATeILHOCTH, (hopMaIN3alMu Tpe]

MeToabl H

HHCTPYMEHTAJbHbIE

cpexacTBa

HCCJICOBAHNA O0BEKTOB

METHOM 00,1aCTH C Y4eTOM OIPaHUYeHUIl

3. OCHOBHBIE ITOHATHUS U3
obmactu pa3paboTKu
MPOrPAaMMHBIX  CHUCTEM,
MPUMECHSCMbIC METPUKH,
METOIEI u
WHCTPYMEHTAIbHBIC
cpencTBa

3HACT METOJIOJIOTHH
pa3paboTKu MIPOrPAaMMHOTO
oOecrieyeHus; npaBuiia
HaIMCaHUs ITOHATHOM TECTOBOM
JOKYMEHTalnmu  (TecT-KeHcCHl,
TECTIUIAHBI) TIPH IMOATOTOBKE K

OIPOCY U 3a4eTy

cthopMupoBaBIIeeCcs
CHCTEMATHIECKOE
METOJIOJIOTHHU
MIPOrPaMMHOTO
MpaBUJI  HAIHCAHUS

BOIIPOCEI OITPOCa U 3a4€Ta

3HAHKE

pa3paboTku
obecreyeHus;
IMOHATHON
TECTOBOW JIOKYMEHTanuu (TecT-
KEWCHhI, TECTIUIAHBI) MMPH OTBETE Ha

Bormpocsr k 3auety (1-
74), IpaKTUKO-
OpPHCHTUPOBAHHBIE
3aaHus K 3adery (1-
6), m1abopaTopHBIC
3amanus (paszgen 1-2),
BOIIPOCHI AJIs OTIpoca
(1-74)

VY. IpUMEHATh OCHOBHBIE
METOIBI pa3paboTKu
MIPpOrpaMMHOI0
oOecrniedyeHus; MPUMEHATh
OCHOBHBIE HHCTPYMEHTHI
pa3paboTku
IIPpOrpaMMHOI0
obecrievyeHus

MPUMEHSIET METOJIBI
yIpaBICHUS nporeccamMmu
pa3paboTKu TpeOOBaHMIA,
OLICHKH PHCKOB,
MPHOOpETEHMS,
MPOCKTUPOBAHMS,
KOHCTPYHUPOBaHU1,
TECTHPOBAHUsSI, 3BOJNIONUH U
COTIPOBOMKICHHSI npu
BBIITOJTHEHUHN

a00paTOpHBIX U MPAKTHKO-
OPHEHTHUPOBAHHBIX 3aJaHUI

KOPPEKTHOCTh

PHUCKOB,
MIPOEKTUPOBAHMS,

BBIIOJTHEHUN
NPaKTUKO-OPUEHTUPOBAHHBIX
3alaHuN

PUMEHEHUS
METOJIOB YIPaBICHHS MPOIECCaMK
pa3paboTKu TpeOOBaHUH, OICHKU
nproOpeTeHus,

KOHCTPYUPOBaHUsA, TECTUPOBAHUS,
9BOJIIOIIMU M COTPOBOXKACHUS MTPH
mabopaTOPHBIX U

Bormpocsr k 3auety (1-
74), IpaKTHKO-
OpPHCHTHUPOBAaHHBIE
3agaHus K 3auety (1-
6), mabopaTopHbIe
3amanus (pazgen 1-2),
BOIIPOCHI JJIs OTIpoca
(1-74)

B ocHoBHBIMH MeTOZAMM
pa3paboTku
MPOrPaMMHOI0
obecreyeHus;
OCHOBHEIMH
UHCTPYMEHTaMHU
pa3paboTku
MIPOrpPaMMHOTO
obecnieueHust

pa3pabaTbiBaeT IPOrpaMMHOE
oOecriedeHue MpH BHITOTHEHUH
JJA0OPAaTOPHBIX W MPAaKTHKO-
OPUECHTHPOBAHHBIX 3a[aHUI

KOPPEKTHOCTh

BBITIOJTHEHUN
nabopaToOpHBIX U
OpPUEHTHPOBAHHBIX 33JaHUH

pa3paboTKu
MPOrPaMMHOT0 OOECIICUEHHSI TTPH

IMMPAKTHUKO-

Bompocsr k 3auety (1-
74), mpakTHKO-
OPHUCHTUPOBAHHBIC
3agaHus K 3auery (1-
6), mabopaTopHbIC
3apanus (pasgen 1-2),
BOIIPOCHI IS OTIpOCca
(1-74)

IIK-4: cnocoden ¢opMupoBaTh HeJu M OU3Hec-TPeOOBAHHS, OCYWIECTBJIATH MOCTAHOBKY 3aJa4, MJAHUPOBATH
pa3padoTKy, OLEHMBATHh HAYAJIbHYIO CTelleHb TPYAHOCTH U PUCKH, COCTABJIATH TeXHHMYECKOe 3aJaHie U a0I0HbI
JOKYMEHTOB TPe0OBaHUIl K NOACHCTEMaM CHCTEMbI M KOHTPOJIb UX KauecTBa (B TOM YHUCJIe ATPUOYThHI HA/1EKHOCTH,
0€30MacHOCTH, Y100CTBa HCIOJIb30BAHHUS)

3. COBPEMEHHBIE BHAET COBpeMEHHBIe[c(hOPMHUPOBABIIIEECS Bormpocsr k 3auety (1-
UHQOPMaIIOHHEIE WHPOPMALMOHHBIE TEXHOJIOTHHCUCTEMATHYECKOE 3HaHue 74), IpaKkTUKO-
TEXHOJIOTHH Y [ BO3MOXKHOCTH MX NMPUMEHEHHUSICOBPEMEHHBIX  HH()OPMAIMOHHBIXOPUEHTUPOBAHHBIC
BO3MO>XHOCTH uXx [B OW3Hece MpH MOATOTOBKE KTEXHOJOTMH W BO3MOKHOCTEH WXBamaHus K 3auery (1-6),
MpUMEHEHUs B OM3Hece  |OMpoCy U 3a4eTy MpUMEHEHus1 B OM3Hece MpH OTBeTefiabopaTOpHBIC 3aJaHH
Ha BOIIPOCHI OIpoca U 3a4eTa (pazaen 1-2), Bompocsl
st ompoca (1-74)
V. ucrob30Bath [Mcrnonezyer MHPOPMAIMOHHBIEKOPPEKTHOCTH UCIIOIb30BAHUS Bomnpocs! k 3auery (1-
UHQOPMaIOHHEIE TEXHOJOTHH JUIA ONTHMH3AIWHUH(DOPMAIMOHHBIX TEXHONOTUH aiis74), IpaKkTHKO-
TEXHOJIOTHH IUIS [0M3HECa ~ TPH  BBIMOJHEHUHONTHMHU3ALNN O6m3Heca MIPUOPHUEHTHUPOBAHHBIE
ONTUMM3ALMH OM3HECA mabopaTOpHBIX M MPAaKTUKO-BBHIIOJIHEHUH Bananus K 3auety (1-6),
OpHUEHTHPOBAHHBIX 3aJaHUH MabopaToOpHBIX | MPAaKTHKO-I1a00paTOpHBIE 3aJaHUs
OpUEHTHPOBAHHBIX 3aJjaHUI (paznen 1-2), Bompocsl
iuist orrpoca (1-74)
B. HaBBIKAMHU [BIIaJICET HaBBIKaMHUC(OPMHUPOBABILIEECS Bomnpocs! k 3auery (1-
3¢ PEKTUBHOTO PG GEKTUBHOTO  MCIOJIB30BAHUSACUCTEMATHYECKOE BiazeHue 74), MpaKTUKO-
WCTIOJIb30BAHMS HaBbIKAMHU 2 EKTUBHOTOOPHEHTHPOBAHHBIE




OPHCHTUPOBAHHBIX SaI[aHI/Iﬁ

OPHUCHTUPOBAHHBIX BaI[aHI/Iﬁ

MHQOPMALTUOHHBIX MH()OPMALMOHHBIX TEXHOJIOTHHHUCIONB30BaHUs MH(POPMAIMOHHBIX3aJaHus K 3aueTy (1-6),
TEXHOJIOTHH P PELEHNH |[IPU BBIIIOJHEHUU TEXHOJIOTMH IPH BBINOJIHEHUU imaGopaTopHBIE 3aJaHUS
npodecCHOHANBHBIX 33124 [Ta00pPaTOPHBIX H  NPAKTHKO-1a00paTOpHBIX | NpaKkTUKO-(pa3nein 1-2), Bompockl

st onpoca (1-74)

1.2 IlIkanbl OLlEeHUBAHUS:

TeKYH_II/Iﬁ KOHTPOJIb YCIIEBACMOCTH M MNPOMEKYTOYHAA aTTECTAllUsA OCYIIECTBIIICTCSA B paMKax HAKOIUTEILHON

OamnpHO-peiiTuHTOBOM cucTeMbl B 100-0ampHOM mKane.

- 50-100 6a10B (3a4TEHO);
- 0-49 6anoB (He 3a4TEHO).

2 TunoBble KOHTPOJIbHBIE 32/IaHUS WJIH MHbIE MATepPUAIbI, HEOOXOAUMBIE /IS OLEHKH 3HAHWIl, YMEHWI,
HABBIKOB M (MJIM) ONBITA 1eATEJILHOCTH, XapaKTEePU3YIOIIUX 3Tanbl GopMHUPOBaAHUA KOMIIETEHIIUIl B pouecce

0CBOEHHUsI 00pa30BaTeJIbHOM POrpPaMMbl

Bomnpocs! k 3a4ery
1. OcHoBHBIe TOHATHA Han&kHOCTH [10 (HEeMCIpaBHOCTD, OMTHOKA, OTKA3).

2. llpumeps! kputuaeckux ommook I10.
3. Beenenue B npouece pazpadbotku Haa&xHoro I10.

4. O630p METOAOB TECTUPOBAHMSI, BepU(DHUKAITNN U cTaTHdeckoro ananmsa [10.

5. Ilpumeps! aHaNM3a JaHHBIX MO OIIHOKaM.

6. OCHOBHBIE  OTpeNeNeHUs] ToKa3aTeJded Haa&KHOCTH  BOCCTAHABIMBACMBIX  YCTPOWCTB

texuudeckux cuctem (UC).

7. KonnuecTBeHHbIE XapaKTEPUCTHKH, PACUETHBIE CTATUCTUYECKUE U BEPOSITHOCTHBIE (hOPMYIIBI

JUISL OLIEHKY BOCCTAHABIIMBAEMBIX OOBEKTOB.

8. MeToabl 1 peKOMEeHIaliK TI0 BBIOOPY Moka3aTenei Hanexxnocta UC.

9. 3akoHBI pacmpe/eieHus B HaIEKHOCTH.

10. dopmanbHBIE METOIBI TIPOBEPKH MTPABUIIBHOCTH ITPOTPAMM.
11. Bepudukanus nporpaMM Ha MoJensix (00JacTu MpUMEHEeHHs, 001Iast cxema).
12. MopenupoBaHue mporpamMMm (MOJAEIMPYEMbIEe CBONCTBA, COCTOSIHHE IPOTPaAMMBI, IPOIECC

MOCTPOCHUS MOJIEITH ).

13. OueHka 4uciia TOCTHKUMBIX U TTOTCHITHAIBHBIX COCTOSIHUH MPOTPaMMBI.

14. TIpumep TOCTPOCHUS MOJIENN TIPOTPAMMBEI.
CTpyKTypHOE pe3epBUPOBAHHE H €TO BUJIBI .

15. Knaccuduxanms CTpyKTypHOTO pe3epBUPOBAHMS, OCHOBHBIE ONPEICIICHUSI.
16. OcHOBHBIE CXeMBI pacdeTa HaASKHOCTH IO Croco0y BKIIOYEHHUS PE3EPBHBIX 3JIEMEHTOB:

IMOCTOSAHHOC, pa3ACJIbHOC, 3aMCIICHUCM, CKOJIB3AIIICC.

17. Bunsl pe3epBHBIX 3JE€MEHTOB M PEXHUMBI paOOThl HpPU HArpy>KEHHOM, OOJIETYCHHOM H

HEHarpy>XeHHOM pe3epBax.

18. PacueTHo-n0rHYeCcKast cxema CTPYKTYPHOTO PE3EpPBUPOBAHUS CI0KHON CUCTEMBI.
19. KoppextHocts 1 agexkBatHOCTh LTS Monenu CriocoObl peacTaBieHus IpOrpaMMEl.

20. Pasmeuennsbie cuctemsl nepexoznos (LTS).

21. HeeTepMHUHN3M CUCTEM MEPEXOJIOB.

22. TIoHATHS MTyTH, BBIYUCICHUS, TPACCHI.

23. CBoiiCcTBa JMHEWHOTO BPEMEHH.

24. TIoHATUS. KOPPEKTHOCTH U aJICKBATHOCTH MOJICIIH,

25. Pacuer xapakTepuCTHK HaI&KHOCTH HEBOCCTAHABIIMBAEMBIX PE3EPBUPOBAHHBIX CUCTEM.
26. PacuerHble opMyIsl [UTs 0OIIET0 U pa3AebHOTO PE3EPBUPOBAHUS C IIOCTOSHHO BKIIOYEHHBIM

PE3EpPBOM U IIEJIOH KPaTHOCTHIO.

27. Pacuernbie (hopMyJibl JUIs OOIEro, pas3ieibHOI0 Pe3CPBUPOBAHUS C 3aMEIICHUEM C LIEJIOH U

IpoOHOW KPaTHOCTBIO.

28. PacuerHbie (hOpMYJIbI )T CKOJIB3SILET0 M MaXKOPUTAPHOTO pe3epBupoBanue ycrpoiicts MC.
29. BpemeHnHoii aBToMar (o0liee onvucanue, MpuMep, CHHTAKCUC, CEMAHTHKA).

30. CeTb BpeMEHHBIX aBTOMATOB (OIMCAHUE, TTPUMED).
31. Bpemennsie coticta (yioruka TCTL).

32. HapéxHoCTh NOCIIeI0BATEIbHBIX M APAJUICIBHBIX CUCTEM.

33. biok-cxema pacuéra HaIEKHOCTH.

34. AHanu3 KcIutyaTalMoHHOM 0e30MacHOCTH.
35. AHanu3 TUIIOB U TIOCJIEACTBUIN OTKA30B.
36. AHanu3 JepeBa HEUCITPABHOCTEH.

37. CpotiicTBa 0€30IaCHOCTH U )KHBYYECTH.
38. Jloruka nuneitnoro spemenu (LTL).




39. CpoiicTBa, MHBaPHAHTHBIC K IIPOPEIKUBAHHIO.

40. Ilpaktuueckue npuémsl popmynrpoBanus cBoiicts Ha LTL.
41. Ontumuzanus Hanéxaoctu BC.

42. OcHoBHEBIE cBoO¥icTBa MoJienn Haj&kHocTH [10.

43. TlyacCOHOBCKHE MOJICITH.

44. MapKoBcKHE MOZAETIH.

45. baifecoBCKre MOZEIH.

46. IIpumep BBIOOP MOZEIH OLICHKH.

47. 3amaga ontuMmsanuy Haaéxaoctu BC.

48. Meto/p1 00eCTIeUeHUsT 0TKa30yCTOMYUB OCTH.

49. Oo6iee onucanue cpeactsa UPPAAL.

50. Monyns omnucanusi (pUMEp CHCTEMBl pPEAJLHOTO BPEMEHH, OMUCAHWUE CETH aBTOMATOB,
CHUHTAKCHUC BBIPa)KEHHIA).

51. Moayns CUMYIISIIAN.

52. Monynb Bepudukanuu (00Iee onucaHue, sI3bIK 3aIpOCOB).
53. Omnpenenenre HeOOXOAMMOTO YPOBHS HaJEKHOCTH MTPOTPAMM.
54. Knacchl TSHKECTH 0TKa30B.

55. IHTEeHCHBHOCTH OTKAa30B.

56. Ctpareruu yMeHbIIICHHUS YUCIIa OTKA30B.

57. Onepanusi, GyHKIUS, IPOTOH U €TO THIIHI.

58. ®yHKIMOHATHHBIN Cpe3.

59. PazpaboTka GpyHKIHMOHAIEHOTO Cpe3a.

Mojenu nporpamMm.

60. ANTOPUTMBI CTaTHYECKOTO aHaln3a (MHTEPBAIBHBIN aHANN3, aHAIN3 YKa3aTelnel, pecypCHBINA
aHajamn3).

61. O6HapyxeHue 1eheKTOB.

62. IIpsiMble ¥ KOCBEHHBIE ITEPEMEHHBIE.

63. IToneBbie UCIBITAHHUS U PETPECCHOHHOE TECTUPOBAHHS.

64. Uro Takoe cueHapuii Tecta’?

65. Kak ynpaBnsath cuieHapusiMu Tecta?

66. IIpomecc TecTupoBaHUsI.

67. Kiaccel KBUBaJIGHTHOCTH Y TPAHUYHBIE YCIIOBHSL.

68. Kak pa3pabaTbiBaTh ClICHAPUU TECTOB?

69. IToaroToBKa YCHENTHOTO TECTUPOBAHHS.

70. MeTozMKa POBE/ICHHUS KCIICPUMEHTOB, (OPMYJTUPOBKA U TIPOBEPKA CTATHCTHUECKHUX THUIIOTE3.
71. Pacnipenienenue pecypcoB Ipy TECTUPOBAHUU.

72. MeTobl TeCTUPOBAHUSL.

73. Jlnarpamma Ha&KHOCTH.

74. Mogens RDC. Kpurepun Boimycka I[10.

IIpakTHKO-OpHEeHTHPOBAHHBIE 3aJaHUS K 3a4eTy
3amanue 1 Co3naTh mporpaMMy M OLIEHHUTH KaueCTBO MPOrPaMMbl Ha OCHOBE IIPOLIETYPHO-OPUEHTUPOBAHHBIX METPHK.
3ananue 2 Co3aTh MPOrpaMMy M OIIEHUTH Ka4eCTBO MPOTrPaMMBbl C TOMOIIBIO MATEMAaTHUECKUX MO/IeJIel HaJe)KHOCTH
3ananue 3 Co3maTh MporpaMMy U OIIEHUTh KaueCTBO MPOTPaMMbI HA OCHOBE OOBEKTHO-OPUEHTUPOBAHHBIX METPHK.
3ananue 4 Co3naTh MporpaMMy M OLIEHUTh KaueCTBO NMPOrPaMMbl HAa OCHOBE JIEKCHYECKOT'O aHAJIN3a
3anmanue 5 OmnpenenuTh MoKa3aTeNln HaJeKHOCTH 00BEKTOB MPH PA3IUUHBIX 3aKOHAX PaCTIpeIeIICHHSL.
3ananue 6 CocTaBUTh IPOrpaMMy M. OLICHUTh pa3Mep MHOXKECTBA e€ MOTCHIUAIBHBIX cOCTOsIHUM. OTBET 000CHOBATH.
Kpurepun onennBanus:
- 50-100 GamnoB («3a4T€HO») — U3NOKEHHBII MarepHan (aKTHUECKH BEPEH, HAJMUMe TIyOOKHX HMCUEPIBIBAIOLINX
3HaHUH B 00bEME MPONICHHOM MPOrpaMMbl JUCIUILIUHBI B COOTBETCTBUHU C TIOCTABJICHHOM MTPOrpaMMOi Kypca IENIbIo
00y4eHus; MpaBUIIbHBIC, YBEPEHHBIE ICHCTBHUS 10 NPUMEHEHHUIO MONYyYEHHBIX HAaBBIKOB M YMEHHWH IPH PEIICHUU
MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHWi, TPAMOTHOE M JIOTHUECKH CTPOWHOE H3JIOKEHHWE MaTepuajia IpH OTBETE,
YCBOEHUE OCHOBHOM M 3HAKOMCTBO C JIOIIOJHUTEIBHOU JIUTEPATYPOH;
- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHbBI C BONPOCAMH, HAJIMYKME IPYObIX OIIMOOK B OTBETE, HEIIOHUMAHUE
CYIIHOCTH U3J1araeéMoro BOIpoca, HEyMEeHUE IPUMEHATh YMEHHUS M HaBBIKU [IPU PELICHUH PAKTHKO-OPHUEHTHPOBAHHBIX
3aJJaHNH, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOTIOJHHUTENLHBIE H HABOJISIIHE BOTPOCHL.

JlaGopaTopHble 3a1aHUs

Pazgen 1 «OcHOBHBbIE MOHSATHS M METO/ABI PACYETOB HATEKHOCTH 3JIEeMEHTOB U CHCTEM.
Tema "Beenenue B padoTky Hage:xxnoro 110",



JlabopaTopHoe 3ananue 1 3aBUCUMOCTE HAAEKHOCTH OT BpeMeH!U. OCHOBHBIC OIIPEICTICHHUS TTOKa3aTeeh HaaéKHOCTH
BOCCTaHaBIIUBaeMbIX ycTpoicTB TtexHuueckux cucrteM (MC). KonudecTBeHHBIE XapaKTEPUCTHUKH, pPaCUYETHBIC
CTaTHCTUYECKHUE W BEPOSATHOCTHBIC (DOPMYIIBI [T OIEHKH BOCCTAHABIUBAECMBIX O0BEKTOB. METOMbI U PEKOMEHAAINN
1o BEIOOPY ToKazareneit HameskHocTH MC. 3akoHBI pacipeaeeHus B Haa&KHOCTH.

Tema '""MoaenupoBanue nporpamm".

JlaGoparopHoe 3amanue 2 OmnpenencHue SAMHUYHBIX MMOKA3aTelIed HAJIeKHOCTH HEBOCCTAHABIMBACMBIX OOBEKTOB.
Omnpenenenne Tmokaszareneld O€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB IO CTATHCTUYECKWM JIaHHBIM.
Omnpenenenne eIMHAYHBIX W KOMITIEKCHBIX ITOKA3aTellel HaJe)KHOCTH BOCCTAHABINBAEMbIX 00beKTOB. Ompenenenne
MoKa3aTeiell HaIeXKHOCTH 0ObEKTOB TIPU Pa3lIMYHbIX 3aKoHaX pacrpenencuus. LibreOffice.

Tema "Cucremsl nepexonos (LTS)".

JlabopartopHoe 3amanne 3 OreHka KauecTBa IporpaMM Ha OCHOBE JIeKCHUeckoro aHanm3a. OIeHKa KauecTBa IPorpaMm
Ha OCHOBE MPOIECAYPHO-OPUCHTUPOBAHHBIX MeTpuk. OIIGHKa KadecTBa NpOrpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHBIX MeTpuK. OIICHKA KauecTBa MPOrpaMM Ha OCHOBE O0BEKTHO-OPUEHTHPOBAHHBIX METPHK.

Tema ""BpemeHnHbIe aBTOMATHI'".

Jlaboparoproe 3ananue 4 HagéxHOCTh pe3epBUPOBAHHBIX YCTPOUCTB C TIOCIIEI0BATEIHHO-TIAPAIIETBHON CTPYKTYPOi
(Metox cBepTKH) MeTo CBEPTKH, OIIEHKA HAIEHKHOCTH JUTS TTOCIIEI0OBATEIbHO-TIAPAJUICIIBHBIX CUCTEM C Harpy>KCHHBIM
pe3epBoM. PacuerHbie (GOpMyNBI It OIGHKH KOJMYSCTBEHHBIX XapaKTEPUCTHK METOAOM CBepTKH. (OCHOBHBIC
JIOCTOMHCTBA M HEJIOCTATKH METO/Ia CBEPTKH.

Pa3nen 2 «MeToabl OlIEHKH HAJEKHOCTHY.

Tema "Hapé:xHocThb cucTeMBI'".

Jlaboparopuoe 3amganue 5 [Tokazarenn 6€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX 00BEKTOB. PaccMOTpETh Bce TIOKa3aTenn
0€30TKa3HOCTH HEBOCCTAaHABINBAEMBIX OOBEKTOB, HX CBOHCTBA, B3aMMOCBS3b M CTATUCTHUECKUE OIICHKH ITOKa3aTenen
10 pe3yabTaTaM UCIbITAaHUH.

Tema "Mopenu Hagéxuoctu 110",

JlaboparopHoe 3amanme 6 PacueT HaJeKHOCTH HEBOCCTAHABIMBAEMBIX CHUCTEM. PaccMOTpeHHE BO3MOXKHBIX CXEM
JIOTUYECKOTO COCIUHCHHS DJIEMEHTOB CHCTEMbI B Cliydyae HEBOCCTaHABJIMBAEMBIX HEPE3CPBUPOBAHHBIX CHCTEM.
PaCCMOTpCHI/Ie BO3MOXHBIX CXEM JIOTMYCCKOI'0 COCAMHCHUSA 3JICMCEHTOB CUCTEMBI B ClIyda€ HEBOCCTAaHABJIMBACMBIX
HEpEe3epBUPOBAHHBIX CHCTEM.

Tema "Omnpenenenue He00X0AMMOT0 YPOBHS HAIEKHOCTH M MOCTPOeHHe (PYHKIIMOHAJIBLHOIO cpe3a'.
JlaboparopHoe 3ananue 7 [lokazarenn HaJIeKHOCTH BOCCTAHABIIMBAEMBIX 00BEKTOB. PaccMOTpeTh U poaHaIN3uPOBaTh
BPEMEHHYIO AHarpaMMy SKCILTyaTallii BOCCTAHABIMBAEMOTO OOBEKTA.

Tema 2.4 "TloaroToBka K TECTUPOBAHUIO".

JlaboparopHoe 3aganue 8 OueHKa KauecTBa MPOrpaMM C MOMOIIBI0 MaTeMaTHUECKUX Mojienieil HajeskHocTH. OleHKa
KadecTBa MPOrPaMM C IIOMOIIBI0 MAaTEMaTHIECKIX MOJIeNIel HaleKHOCTH

2. Kputepum oleHMBaHUS:

MakcuMajibHOe KOJHYECTBO 0AJJIOB: 72 dajlia.

Kaxnoe 3ajanue olieHUBAETCS MAKCUMYM B 9 0aJuioB.

9 6. — 3a1aHKE BBITIOIHEHO BEPHO;

8'6 6 — IIPpU BBITNIOJIHCHWUHU 3a/IaHUA ObLIIH J0NYyIEHbI HECTOYHOCTHU, HE BJIMAIONIMC HA PE3YJIbTAT,

5-4 6. — npH BBITIOJHEHUH 33JIaHUS ObLTU JIOMYIIICHBI OIIIMOKH;

3-1 6. — Ipy BBITIOJIHEHUH 33/1aHUs OBUIN JOMYIIEHBI CYIIECTBEHHBIE OINOKH.

0 6. — 3a1aHVE HE BHITIOJIHEHO.

Bomnpocs! ajst onpoca
1. OcuoBHbie oHsTHSA HaAE)HOCTH 1O (HencnpaBHOCTE, OMIMOKA, OTKA3).
2. [Mpumeps! kputnaeckux ommbok [10.
3. Beenenue B npoiiecc pazpadbotku Haa&xuoro [10.
4. O030p METOZOB TECTUPOBaHUsI, BepU(UKALIMK U cTaThieckoro aHanusa [10.
5. [Ipumeps! aHaIM3a JaHHBIX IO OIIHOKaM.
6. OcHOBHBIC OITPE/ICIICHUs TIOKa3aTeIel Ha&KHOCTH BOCCTaHABIMBAEMbIX YCTPOUCTB TexHuueckux cucteM (UC).
7. KonnyecTBeHHbIE XapaKTEPUCTHKH, PACUETHBIE CTATUCTUYECKHE W BEPOSTHOCTHBIC (DOPMYINBI IJIS OLEHKH
BOCCTaHABIMBAEMBIX OOBEKTOB.
8. MeTo/1bl 1 peKOMEH/IAIIMH 110 BEIOOPY Moka3aTeinel HaaexuocTa UC.,
9. 3akoHBI pacupe/e/ieHUs] B HaIEKHOCTH.
10. ®opmanbHBIE METOBI POBEPKU MPABUIBLHOCTH IMPOTPAMM.
11. Bepuduxanmsa nmporpamm Ha MOJENIX (00JIACTH MPUMEHEHUS, 001IIast cXema).
12. MopaenupoBaHue porpamMm (MoJICITHPYeMbIe CBOMCTBA, COCTOSIHUE MTPOTPAMMBI, IPOIECC TTOCTPOCSHUS MOJIEIIH ).
13. OueHka yucna JOCTIKUMBIX U TOTCHITUAIBHBIX COCTOSIHUH TIPOTPaMMBI.
14. Tlpumep moCTpOCHUST MOJIEITH TIPOTPAMMBEI.
CTpyKTypHOE pe3epBHUPOBAHUE U €TO BUJIBI .



15.
16.

Krnaccugukanus cTpyKTypHOTO pe3epBHPOBaHUSI, OCHOBHBIC OIPEICIICHHS.
OCHOBHBIE CXEMBI pacueTa HaJ&KHOCTH 110 CIIOCO0Y BKITIOUCHHSI PE3EPBHBIX 3JIEMEHTOB: MIOCTOSIHHOE, Pa3JIeIbHOE,

3aMCIICHHUEM, CKOJIB3AIICEC.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Bunsl pe3epBHBIX 2JIEMEHTOB U PEXUMbI paOOThI IPU Harpy>KEHHOM, 00JIETYEHHOM U HEHAarpy>KeHHOM pe3epBax.
PacueTHO-nOTMYECKAsI CXeMa CTPYKTYPHOT'O PE3EPBUPOBAHUS CIIOKHON CHCTEMBI.

KoppexTtaocTts 1 agekBatHocTh LTS Monenu CrocoObl npeacTaBieHus IPOrpaMMBI.

Pasmeuennsie cucreMsl mepexoaoB (LTS).

HenetepMuHN3M CHCTEM NMEPEXOMOB.

[lonsTHA ITyTH, BEIYUCIIEHUS, TPACCHI.

CBoiicTBa TMHEIHOTO BPEMEHHU.

IToHATHA KOPPEKTHOCTH U aI€KBATHOCTH MOJIEIIH.

Pacuer xapakTepucTUK HaIEXKHOCTH HEBOCCTAHABIMBAEMBIX PE3EPBUPOBAHHBIX CHCTEM.

PacuerHbie popMyIbl 7151 OOLIETO U Pa3eIbHOTO PE3EPBUPOBAHMSI C IOCTOSHHO BKIFOUEHHBIM PE3EPBOM U LIEJIOH

KpPaTHOCTBIO.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
95.
56.
57.
58.
59.

Pacuernslie hopmysbl 11 00111€TO, pa3aeIbHOTO PE3EPBUPOBAHUS C 3aMEIIEHUEM C LIEJION 1 APOOHOH KPAaTHOCTBIO.
PacuerHbie popMyIIBI 17151 CKOMB3AIIETO M MAXKOPUTAPHOTO pe3epBupoBanue ycrporicts UC.
BpemenHoii aBromar (obliee onucanue, npuMep, CHHTaKCUC, CEMaHTHKA).
CeTb BpEMEHHBIX aBTOMATOB (OIMMCaHUE, TIPUMED ).

Bpemennsie coiictsa (jtoruka TCTL).

Hanéxxuocth nocnenoBaTeNbHbIX U NapAJLIEIbHBIX CUCTEM.

Bbrok-cxema pacuéra HaAEKHOCTH.

AHanu3 KCIUTyaTalinOHHON 0€30MacHOCTH.

AHanu3 TUIOB U MOCIEACTBUNA OTKA30B.

AHanu3 1epeBa HEMCIPABHOCTEH.

CaoiicTBa 0€30MaCHOCTH 1 )KUBYYECTH.

Jloruxka nuneitnoro Bpemenu (LTL).

CBoiicTBa, HHBapHAaHTHBIE K MTPOPEKUBAHUIO.

[IpakTudeckne npuémsl hopMynupoBaHus cBoricTB Ha LTL.
Ontumusanus Hagéxaoctu BC.

OcHoBHbIe cBoMcTBa Mozenu Haaé&xuocTH [10.

IlyacconoBckue Monemnu.

MapkoBCKHE MOJEINH.

baiiecoBckue moenu.

[Ipumep BEIOOP MOJIENIN OLICHKH.

3agava ontuMu3anuy Hagéxxuoctu BC.

MeTtop1 0OecrieueHnsl 0TKa30yCTOMYNB OCTH.

O6mmee omucanue cpeactsa UPPAAL.

Monysb onucanus (IpUMEp CUCTEMBI PEAIbHOT'O BpEMEHH, ONMCAHNE CETH aBTOMATOB, CHHTAKCUC BBIPAYKEHHN ).
Mopyne cuMyJISILUN.

Monynb Bepudukaimu (001ee onrucanue, S3bK 3apOCoB).

Omnpenesnenne He0OXO0IUMOI0 YPOBHSI HAIEKHOCTH IIPOIPaMM.

Knaccel TspkecTH 0TKa30B.

MHTEHCHBHOCTH OTKA30B.

Crtpareru yMeHbIIIEHHUS YHCIIa OTKA30B.

Onepauusi, GyHKIHSI, HPOTOH U €r0 THIIBL.

OYHKIMOHAIBHBIN CPE3.

PazpaboTtka GpyHKIIMOHAEHOTO cpe3a.

Mogenu mporpamm.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

ANTOPUTMBI CTATUYECKOTO aHau3a (MHTEPBaIbHBINA aHAIU3, aHAJIU3 yKa3aTelel, pecypCHbIH aHaJIH3).
Oo6napyxenue 1eeKTOB.

[IpsiMble 1 KOCBEHHBIE ITEPEMEHHBIE.

[loneBble HCTIBITAHUS U PETPECCHOHHOE TECTHPOBAHHUSL.

Yro Takoe crieHapwii Tecta’?

Kak ympaBnsarts cienapusimu tecta?

IIpouecc TectupoBanus.

Kitaccel KBUBAJIEHTHOCTH U TpaHUYHBIC YCIIOBUA.

Kak pa3pabatsiBaTh ClieHapUu TeCTOB?

[loaroToBka yCreuHoro TeCTUpOBaHMSI.

MeTtoarka npoBeaeHNs] KCIIEPUMEHTOB, (OpMYIHPOBKA U MPOBEPKA CTATUCTHYECKUX THIIOTES.
Pacnpenesnenune pecypcoB Ipu TeCTUPOBAHUH.



72. MeTofpl TECTUPOBAHUS.
73. Inarpamma Haa&KHOCTH.
74. Mopnens RDC. Kputepuu Beimmycka I10.

Kpurepum oneHuBaHus:

MakcuManbHOE KOJTUYECTBO OayiioB: 28 GallioB.

Bo Bpems onpoca obygaemomMy 3a1ar0TCs 7 BOITPOCOB.

3a oguH OTBET 00yJaeMBbIN OTYJaeT:

4 6. — 3a IpaBWIBHBIN OTBET;

3 6. — ipu OTBETE OBUTH IOMYLICHBI HETOYHOCTH, HE BIUSIOIINE HA PE3yJIbTaT;
2 0. — mpu oTBeTe OBUTH JIOMYIICHBI OIITHOKH;

1 6. — mpu oTBeTe OBUTH IOIMYLICHBI CYIIECTBEHHBIE OIINOKH.

0 6. — HEe OTBETWJI Ha BOMPOC.

3 Meroauyeckue MaTepuajibl, ONpelesonue npouelypbl OLeHUBAHUS 3HAHWH, YMEHUH, HABBIKOB M (MJIH)
ONBITA JeATEJIbHOCTH, XaPAKTEPHU3YIOLIUX 3TAlbl ()OPMUPOBAHUS KOMIICTCHH I

[Iponenyps! orieHHBaHMSI BKIIIOYAOT B ¢€0sl TEKYIIMH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTALIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCA C HCIOJB30BAaHUEM OLEHOYHBIX CPEACTB, MPEACTABICHHBIX B M. 2
TAHHOTO TNPUJIOKEHUs. Pe3ynpTaThl TEKyIEero KOHTPOJS AOBOISATCS OO CBEACHHUS CTYICHTOB A0 MPOMEXYTOUHON
aTTeCTaLUH.

IIpomesxyTouHas aTTecTalMs IPOBOTUTCS B JOpME 3aUeTa.

3adyeT OPOBOJAUTCS MO PACHUCAHUIO MPOMEXYTOYHOW arTectanuu. KonuuecTBO BONPOCOB B 3aJaHUM — 3: 1Ba
TCOPCTUUYCCKUX BOIPOCAa U OJHO IMPAKTHUKO-OPUECHTHUPOBAHHOC 3aJJaHUC. OOnsaBIeHNE PE3YIbTATOB IMPOU3BOJUTCA B
JeHb 3adera. Pe3ynbTarhl aTTECTalMM 3aHOCSTCS B BEJOMOCTh M 3a4ETHYIO KHWXKKY CTyAeHTa. CTyIeHThl, He
MPOILEALINE MPOMEKYTOUHYIO aTTECTALMIO 110 TpaduKy, JOJKHBI JIUKBUAMPOBATH 330JKEHHOCTh B YCTAHOBICHHOM
MOpAIKE.



IMpuioxenue 2
METOIUWYECKHUE YKA3ZAHHWS IO OCBOEHUIO JUCHUIIJINHBI

Y4eOHBIM TUTAHOM MPETYCMOTPEHBI CIIEIYIOIINE BUBI 3aHITHIA:

- JICKIINH;

- TabopaTOpHBIC 3aHATHS.

B xome neKIMOHHBIX 3aHATUN PacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUYECKUE BOMPOCHI, JAIOTCS PEKOMEHIALUU IS
CaMOCTOSITeIILHON padOThI U TIOJTOTOBKE K MPAKTUYCCKUM 3aHSTHUSIM.

[Ipu moATOTOBKE K MPAKTUIECKUM 3aHATHSAM KaXIbI CTYJEHT JOJDKEH:

— U3y4YUTh PEKOMCH/IOBAaHHYIO YUCOHYIO TUTEPATYPY;

— U3yYUTHh KOHCIIEKTHI JICKITHH;

— MOJATOTOBUTH OTBETHI HA BCE BOIIPOCHI 1O U3y4aeMOU TEME.

B mnpomecce mOArOTOBKM K NPAaKTHYECKUM 3aHATUAM CTYACHTHI MOTYT  BOCIIOJIB30BaThCS  KOHCYJIbTallUSIMU
MperoaaBaTers.

Bompocel, HE pacCMOTPEHHBIC Ha JTA0OPATOPHBIX 3aHITHAX, JAODKHBI OBITh W3YYEHBI CTYJACHTaMHU B XOJC
camMoCTOSITeTbHONH paboThl. KOHTpOE camMOCTOATENhHON paboThl CTYAEHTOB HaJ Y4eOHOW MporpamMMmoi Kypca
OCYIECTBIISIETCS B XOJIe 3aHATHH METOJIOM ollpoca. B Xoxe camocrosiTenbHON paboThl KaxIblli CTYyJEHT 00s3aH
MMpoOYUTaTh OCHOBHYIO MW 110 BO3MOXHOCTU [JOIIOJTHUTCIBHYIO JHUTEpATypy II0 H3yqaeM0171 TEMC, OOIIOJIHUTH
KOHCIIEKTHl HEJOCTAIOIIMM MAaTepUaIOM, BBITUCKAMH W3 PEKOMEHIOBAaHHBIX MEPBOMCTOYHHWKOB. BEIIenunTh
HCIIOHATHBIC TCPMMUHBI, HaliTH UX 3HAUCHUE B OHIOUKJIONCAUYCCKUX CJIOBApPAX.

CTyzleHT JODKeH TOTOBHTBCS K MPEICTOSIIEMY INPAKTHYECKOMY 3aHATHIO 1O BCEM, OOO3HA4eHHBIM B pabodeit
porpamMMe TUCHUILTHHBI BOIIPOCAM.

sl NOArOTOBKM K 3aHATUSAM, TEKYILIEMY KOHTPOJIIO M IIPOMEKYTOUHOM arTecTallMd  CTYJEHTBl ~ MOLYT
BOCTIOJIL30BATHCSl  DJIEKTPOHHO-OMONMMOTEYHBIMH CHCTeMaMHu. Takke oOydaromuecs MOTYT B3ATh  Ha  JIOM
HEOOXOJMMYIO JHTepaTypy Ha aOOHEMEHTE YHUBEPCHTETCKOW OMOIMOTEKM WIJIM BOCHOJB30BATHCS YUTAIBHBIMA
3anamH.
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