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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/

OdunmanbHbli caliT DenepaibHOM CITy>KOBI 0 TEXHUIECKOMY U 3KcriopTHOMY KoHTpoutto (DCTIK Poccun)/fstec.ru

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC
LibreOffice

5.4. YueOHO-MeTOANMYECKHE MATEPHAJIbI A1 00y4AIOLIMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipn HEOOXOIMMOCTH T10 3asBICHUIO 0OYYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsI y1€OHO-METOANUECKHE MaTepHAaIb]
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHHUUYCHHSAM 3IO0POBBS M BOCHPHUATHS MH(popMarwy. [ JIHI] ¢ HApyIIEHHSIMH
3peHust: B opMme ayanodaiina; B me4yaTHO GopMe yBEIWUeHHBIM WpUTOM. I TuI] ¢ HapylIeHUAMH ciIyXa: B (OpMe 3IEKTPOHHOTO
JOKYMEHTa; B IeyaTHoH ¢opme. it ULl ¢ HAapyIICHUSIMH OIIOPHO-/ABUraTeIbHOIO armapara: B (opMe 3IEKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIMHBI

TlomemeHus: st BCeX BHIOB PadoOT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHbI HEOOXOMUMOH CIICHHAIN3UPOBAHHON
y4eOHOH MeOeNbI0 U TEXHUYSCKIMHU CPEACTBAMU O0YICHHS:

- CTOJIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOD;

- 9KpaH / MHTepaKTHBHAS JTOCKA.

JlaGopaTopHbIe 3aHATHSA MPOBOAATCS B KOMIIBIOTEPHBIX KiaccaxX, pabodme Mecta B KOTOPHIX OOOPYHOBAHBI HEOOXOAMMBIMH
JHULEH3UOHHBIMH H/WIA CBOOOMHO PACHPOCTPAHSIEMBIMH TMPOrPAMMHBIMU CPEACTBAMH M BBIXOHOM B HHTEpHET, W/Win B
CIECHIATIM3UPOBAHHBIX JIADOPATOPHUSIX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IPOTPaMMOii.

IMomemeHust A1 CaMOCTOSTEIBHON PabOTHl 00YyYAIOIINXCS OCHAIICHBI KOMITBIOTCPHOM TEXHUKOW C BOSMO)KHOCTBIO TONKITIOUEHHS K
cetn "MHTepHET" M1 0OECTIEYEHNEM IOCTYTIA K 2JIEKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOANYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHbBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OHJ OHEHOYHBIX CPEJACTB
1 Onucanue nokasareJieii U KpuTepreB OLIEHUBAHUA KOMIIETEHIMI HA Pa3JIMYHBIX ITANaX UX
(opMupOBaHNS, ONIUCAHUE LKA OLlEeHNBAHUSA

1.1 Iloka3zaTesny U KpUTEpUU OLIEHUBAHUSI KOMIETEHIIMMN:

Ipuioxkenne 1

3YH, cocrapistomue | [ToxkazaTenu oneHnBaHus Kputepun ornieHnBanus Cpenctaa
KOMIIETEHLIIO OLICHUBAHUS
IIK-1 — cmoco0eH MCHOJB30BATh MeTOAbl W HMHCTPYMEHTAJbHbIEe CpeICTBA MCCJIEeJOBAHHSI O0BEKTOB

NnpodeccHOHATBHOI 1eSITeJILHOCTH, GopMaIn3anyui NpeAMeTHOH 00JIACTH ¢ Y4eTOM OrpaHUYeHHUH

3. OCHOBHBIE TIOHATHSA W3 |3HACT METOMOJIOTHH pPa3paboTky | chopMupoBaBiIeecs O (Bompocwr 1-
obnactu pa3paboTKH | MPOTrPaMMHOTO o0ecrieyeHus; | cuCTeMaTHYeCcKoe 3HaHue | 74),
MIPOTPaMMHBIX CUCTEM, | IpaBUJa HANKHCAaHUS MOHITHOH | METOIOIOTHH paspabotku | 3 (Bompocsl 1-
MIPUMEHSIEMBIC METPHUKH, | TECTOBOM JOKYMEHTAIMH (TECT- | MpOrpaMMHOTO obecrieuenus; | 74)
METOJIBI U | KEHChl,  TECTIUIaHbI) OpH | IpaBHJ ~ HANMCAHWUS  TOHSATHOM
MHCTPYMEHTAJIbHBIE MOJTrOTOBKE K ONPOCY U 3a4eTy TECTOBOH JIOKyMEHTaluuu (TecT-
CpencTBa KEWChI, TECTIJIaHBI) MPU OTBETE Ha
BOTIPOCHI OITPOCa ¥ 3a4eTa

Y. TpuMEHSTh OCHOBHBIE | IPUMEHSET METOMAbl YIPAaBICHHUS | KOPPEKTHOCTH npumenenus | JI3 (JI3 1- JI3 8);
METO/IbI pa3paboTkH | mporeccaMu pa3paboTku | MeTo/IoB ympaieHusi mpoueccamu | [I033  (3aganue
IIPOrpaMMHOI0 TpeOOBaHMI, OIIGHKH  PHCKOB, | pa3paboTki TpeboBaHuil, oueHkH | 1-6)
obecrieueHus;  MPUMEHATH | IPHOOPETCHHS, TPOCKTHPOBAHUS, | PUCKOB, MpHOOPETCHMUS,
OCHOBHBIE WHCTPYMEHTHI | KOHCTPYHPOBaHUsI, TECTUPOBAHUS, | TPOSKTHPOBAHMUS,
pa3paboTKH MPOTrpaMMHOIO | 3BONIOLMH M COIPOBOXKACHUS INPH | KOHCTPYHUPOBAaHUS, TECTHPOBAHMUS,
obecnieueHust BBITIOJTHEHWH  JIADOPATOPHBIX U | DBOJNIOIMHA M COMPOBOXKICHHUS TIPU

NPaKTUKO-OPHUEHTHPOBAHHBIX BBHIMOJTHEHUW  J1a0OpaTOpHBIX |

3a7aHui MPaKTUKO-OPHUEHTHPOBAHHBIX

3a1aHUI

B ocHoBHBIMH MeTOnamu | pazpabaTbIBaeT IIPOrPaMMHOE | KOPPEKTHOCTH paspabotku | JI3 (JI3 1- JI3 8);
pa3paboTKu MPOTrpPaMMHOTO | OOECIICUeHHEe TIPpU  BBIMOJHEHHH | mporpaMMHOTO obecmeuenuss mpu | [1033  (3amanue
oOecrieueHus; OCHOBHBIMH | TaOOpaTOpHBIX U MPAKTHKO- | BBIMOMHEHUH  J1abopaTopHbiX U | 1-6)

MHCTPYMEHTaMH Pa3pabOTKu
OpOrpaMMHOIo obecreyeHus

OPHUCHTUPOBAHHBIX 33.,[[3HI/Iﬁ

3aaHUN

MMPAKTUKO-OPHUCHTUPOBAHHBIX

IK-4 — cnocoden ¢opmupoBaTh Lead M OU3HeC-TPeOOBAHMS, OCYUIECTBJISITH NOCTAHOBKY 3ajady, NJAHHPOBATH
pa3padoTKy, OLEHMBATh HAYAJbLHYIO CTelleHb TPYAHOCTH M PHMCKH, COCTABJSATH TeXHHUYECKOe 3aJaHHe U IIA0JIOHBI
JOKYMEHTOB TpeOGOBaHUi K MOJCHCTEMAaM CHCTEeMbI H KOHTPOJIb X KayecTBa (B TOM 4Yucje aTpuOyThl HATeKHOCTH,
0€30MaCHOCTH, YA00CTBA HCIOJIb30BAHUST)

3. COBpPEMEHHBIE
nH(OpPMAIOHHBIC
TEXHOJIOTUH ¥ BO3MOXXHOCTH
UX IpUMEHEHHs B OH3Hece

3HaeT COBpPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTHH H
BO3MOXXHOCTH HX TPUMEHEHHS B
Ou3Hece MpH HOATOTOBKE K ONMPOCY U
3a4eTy

CHUCTEMATHYECKOE
COBPEMEHHBIX

cchopMupoBasIeecs

3HAHUC

UH(QOPMAIIMOHHBIX

MEXHOJOTMM U BO3MOXXHOCTEH HX
MpUMEHEeHNs] B OW3HEce INpH OTBETE
Ha BOIIPOCHKI OIIpOCca U 3a4eTa

O (Bompocsr 1-74),
3 (Bompocsl 1-74)

V. HUCIOJIL30BaTh
WHGOPMAIMOHHBIC
TEXHOJIOTHH JUIS

ONTHUMM3AILINK ON3HECa

Hcnonb3yet WH(POPMAIIOHHBIE
TEXHOJIOTHH UL ONTHMH3AINY
OusHeca npu BBINIOJTHEHNH]
MabopaTOpHBIX | MIPaKTHUKO-

OPHUCHTUPOBAHHBIX 33}13HHI71

3aJaHuM

KOPPEKTHOCTh HCITI0JIb30BaHUS
MHQOPMALIMOHHBIX TEXHOJOTHH  JIs
ONTUMU3ALUU OousHeca npy
BBIIIOJIHEHUN 1a00paTOPHBIX u

IMPAKTUKO-OPHUCHTUPOBAHHBIX

J13 (J13 1- JI3 8);
I1O33 (3amanue 1-
6)

B. naBbikamu 3¢ dexruBHOrO
UCIIOJIb30BaHUS
WH(OPMAITMOHHBIX
TEXHOJIOTUH IIpH PELICHUU
npodecCHOHANBHBIX 3a7a4

BiageeT HaBbIKaMH 3(PQEeKTUBHOTO

MCIIOJb30BaHU  MH(POPMAIIMOHHBIX
TEXHOJIOTHIA OpH  BBIOJIHCHUY]
MabopaTOPHBIX U MPAaKTUKO-

OPHUCHTUPOBAHHBIX 3aJIaHuM

CHCTEMAaTH4eCKOe
HaBBIKAMHI
MCITOJIb30BaHHUS
[TEXHOJIOTUH
lmabopaTopHBIX

cchopMupoBasiieecs

BIIAJICHHE
3 pexTUBHOTO

MH(pOPMAITMOHHBIX

npu
U

BBIIIOJTHCHU |
IMPAKTHUKO-

J13 (J13 1- JI3 8);
I1O33 (3amanue 1-
6)

OpHEHTHPOBAHHBIX 3aJaHHH

O — onpoc, JI3 — nabopamopnvie 3a0anus, 11033 - npaxmuxo-opuenmuposanuvle 3a0anus K 3ademy, 3-

60NpoOCsHL K 3a4enty.




1.2 lIkans! OLleHUBAHMUSL:

Texylmuii KOHTPOJb YCHEBAEMOCTH M IPOMEXKYTOUYHAs aTTecTals OCYLIECTBISIETCS B paMKax
HAKOMUTEJIBbHOM OalIbHO-pEeUTHHTOBOM crucTeMbl B 100-0ayuibHOM mIKae.

- 50-100 6amnoB (3auer);

- 0-49 GannoB (He3auer).

2 TunoBble KOHTPOJbHbIE 3aJaHUS WM HHble MaTepUajbl, HEOOXOAMMBbIE 1JIsl OLEHKH 3HAHMIA,
YMeHHMii, HAaBBIKOB M (WJIHM) OMNbITA [eSTeJbHOCTH, XapPaKTepPH3YIOINMX 3Tanbl (opMUpOBaHUSA
KOMIIETEeHIIUI1 B polecce 0CBOeHNsI 00pa30BaTeIbHOM NPOrpaMMbI

Bomnpocs! k 3auety
1. OcuoBnble onsaTus HaaéxkuocTH [10 (HeMCpaBHOCTH, OMNOKA, OTKA3).
2. [Ipumepsn! kpuTndeckux omuook I10.
3. Brenenue B mporecc paspadorku Hanéxuoro [10.
4. O030p METO0B TECTHUPOBAHUS, BepudUKalMu U cTatuueckoro ananusza [10.
5. [Ipumeps! aHanM3a JaHHBIX IO OLTHOKaM.
6. OcHOBHBIE OIpeeeHHs] ToKa3aTeslel HaJJ&KHOCTH BOCCTAaHABIIMBAEMBIX YCTPOMCTB TEXHUUECKUX CUCTEM
(H1C).
7. KonuuecTBeHHBbIE XapaKTEPUCTUKHU, PACUETHBIE CTATUCTUYECKUE U BEPOSITHOCTHBIE (DOPMYIIBI I OLEHKU
BOCCTaHaBJIMBAEMBIX OOBEKTOB.
8. MeToabl 1 peKOMEHIallu| 10 BBIOOPY Moka3ateneii Haaexxnoctu HC.
9. 3akoHBI pacrpeeneHus B HAIEKHOCTH.
10. ®opmasnbHbIe METOIBI TPOBEPKU MPABHIIBHOCTH IIPOTPAMM.
11. Bepudukanuus nporpaMMm Ha MoAENsIX (00JacT MPUMEHEHHs, 001as cxema).
12. MopenupoBanue mporpamm (MoJIeIHpyeMble CBOMCTBA, COCTOSIHHUE MPOrPaMMBbI, MPOIECC MOCTPOCHUS
MOJIEIIN).
13. Ouenka yucnia JOCTUKUMBIX U MOTEHIIMATIBHBIX COCTOSIHUM TPOrPaMMBI.
14. Tlpumep mocTpoeHUst MOAEIH POTPAMMBIL.
CTpyKTypHOE PE3epBUPOBAHUE U €TO BUJIBI .
15. Knaccudukanus CTpyKTypHOTO Pe3epBUPOBAHISI, OCHOBHBIE OIIPEICTICHHSI.
16. OcHOBHBIE CXeMBI pacueTa HaJAEKHOCTH IO CIIOCO0Y BKIFOUEHHS PE3EPBHBIX AJIEMEHTOB: MOCTOSHHOE,
paszenbHOe, 3aMEeIICHUEM, CKOJIb3SIIIEe.
17. Bunbl pe3epBHBIX 3JIEMEHTOB U PEKUMBI PaOOTHI MPHU HArpy>KEHHOM, OOJIETYEHHOM U HEHarpy>KeHHOM
pe3epBax.
18. PacueTHo-110THYECKast CXeMa CTPYKTYPHOTO PE3ePBUPOBAHUS CIIOKHON CHCTEMBI.
19. KoppextHocTh 1 agekBaTHOCTh LTS Monmenn CriocoObl pecTaBlIeHUs TPOTPaMMBI.
20. Pazmeuennbie cucteMbl mepexonos (LTS).
21. HepetepMHUHU3M CHCTEM NEPEXOJIOB.
22. TloHATHUS TYTH, BEIYUCIICHUS, TPACCHI.
23. CBoiicTBa TUHEHHOTO BpEMEHHU.
24. TIoHATHST KOPPEKTHOCTH M a[IEKBATHOCTH MOJICIIH.
25. Pacuet xapakTepHuCTUK HaJEKHOCTH HEBOCCTAHABIMBACMBIX PE3EPBUPOBAHHBIX CUCTEM.
26. PacuetHbie (hopMyIIBI 151 OOIIETO M pa3ebHOTO PE3EPBUPOBAHMS C TOCTOSTHHO BKJIIFOUEHHBIM PE3epPBOM
Y LIEJION KPATHOCTBIO.
27.Pacuernbie GopMyIbl st 0OIIETO, pa3aeIbHOTO PE3ePBUPOBAHUS C 3aMEIEHHEM C IeJIOi M APOOHON
KpPaTHOCTBIO.
28. PacueTHbie (hOpMYITBI IS CKOJIB3SIIIETO U MaYKOPUTAPHOTO pe3epBupoBanue ycrporicts NC.
29. BpemenHoii aBToMar (o011iee onucaHue, mpuMep, CAHTAaKCUC, CEMaHTHKA).
30. CeTh BpeMEHHBIX aBTOMATOB (OITHUCAHUE, IPUMED ).
31. Bpemennsie corictBa (Jioruka TCTL).
32. HanéxHocTh mocne10BaTeNbHbIX U MapalIeIbHbIX CUCTEM.
33. biiok-cxema pacuéra HaIEKHOCTH.
34. Ananu3 KCIuryaTalimoOHHOW 0€301MacHOCTH.
35. AHanu3 TUTIOB U MTOCIIEACTBUI OTKA30B.
36. Ananu3 nepeBa HEUCITPABHOCTEH.
37. CoiicTBa 6€30MaCHOCTH U )KUBYYECTH.
38. Jloruka nuneitnoro Bpemenu (LTL).



39. CBoiicTBa, ”HBapUAHTHBIE K TPOPEKUBAHHIO.

40. ITpaktrueckue npuémsl GopmynupoBanus cBorcTs Ha LTL.
41. Ontumuzanus HagéxHoctu BC.

42. OcHoBHEBIE cBO¥cTBa Monenn Hanéxuaoctu I10.
43.TlyaccOHOBCKHE MOJIEIIH.

44, MapKOBCKHE MOJICIIH.

45. baitecoBckue MOJIEIH.

46. [Ipumep BBIOOP MOJICTTH OIICHKHU.

47.3anauda ontumuzanuu Haaéxuoctu BC.

48. Metoapl obecrieueHHst 0TKa30yCTOHYUB OCTH.

49. Obmee onucanue cpeacrsa UPPAAL.

50. Moaynps omnucanus (MpuUMEp CHUCTEMbl PEAIbLHOTO BpPEMEHH, OMNHCAHHME CETH aBTOMATOB, CHHTAKCUC
BBIPAKEHUI).

51. Moayib CUMYJISAIIAH.

52. Monyns Bepudukaimu (001ee oniucanue, a3bK 3a1pocoB).
53. Onpeznenenue HEOOXOAUMOIO YPOBHS HaIEKHOCTH IPOrPaMM.
54. Knacchel TSXKECTH OTKa30B.

55. IHTeHCUBHOCTH OTKAa30B.

56. Ctpareruu yMEHBIIICHHS YHUCIIa OTKA30B.

57. Oneparnusi, GyHKIHSI, IPOTOH U €TI0 THIIBI.

58. OyHKUMOHAIBHBIN Cpe3.

59. PazpaboTka (hyHKIIMOHAILHOTO Cpe3a.

Mogaenu mporpamm.

60. ArOpUTMBI CTATUYECKOTO aHaln3a (MHTepBaIbHBINA aHAIN3, aHAIU3 YKa3aTellel, peCypCHBIM aHaIu3).
61. O6HapyxeHue n1eheKToB.

62. [IpsiMbIe 1 KOCBEHHBIC IIEPEMEHHBIC.

63. [loneBbie UCTIBITAHUS M PETPECCUOHHOE TECTUPOBAHUS.

64. Yto Takoe crieHapwii TecTa?

65. Kak ynpaBnsTh cuieHapusiMu Tecta’?

66. [Iporecc TecTupoBaHUsL.

67. Kiaccel KBUBaJICHTHOCTH U TPaHUYHBIE YCIIOBHSL.

68. Kak pa3pabaTsiBaTh ClieHApUH TECTOB?

69. [ToaroToBka yCrenrHoro TeCTHPOBAHUS.

70. MeTtouKa MPOBEICHUS KCIIEPUMEHTOB, (DOPMYJIMPOBKA M IMPOBEPKA CTATUCTHYSCKHUX THUITOTE3.
71. Pactipenenenue pecypcoB Mpu TECTUPOBAHUH.

72. MeTozpl TECTUPOBAHHS.

73. lnarpaMmma HaJ&KHOCTH.

74. Mogens RDC. Kpurtepuu Boimycka I10.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHHUA K 3a4eTy
3amanne | Cozgath mnporpaMMmy M OIEHHTh KauecTBO MPOTrpaMMbl Ha OCHOBE HPOILETypHO-
OPHEHTUPOBAHHBIX METPUK.
3amanue 2 Co3maTh NporpaMMy M OLEHHTh KayeCTBO MPOTPAMMBI C IMOMOIIBIO MaTEMaTUYECKHX MoJenei
HA/ICKHOCTH
3amanue 3 Co3aarh NporpaMMy M OLEHHMTh Ka4eCTBO MPOTPaMMbl HA OCHOBE OOBbEKTHO-OPUEHTUPOBAHHBIX
METPHK.
3ananue 4 Co3naTh MporpaMMmy M OLIEHUTh KaueCTBO MPOTrpaMMbl HA OCHOBE JIEKCHUYECKOTO aHalIu3a
3amanne 5 OnpenenuTs MoKa3aTeIn HAASKHOCTH OOBEKTOB MPH PA3IMYHBIX 3aKOHAX PACTIPEICITICHHUS.
3ananue 6 CocTaBUTh IIPOIPaMMy H. OLIEHUTH pa3MEp MHOXKECTBA €€ MOTEHIHUAIbHBIX COCTOSIHMM. OTBET
000CHOBATB.
Kpurepun oneHuBanus:
- 50-100 OGammoB («3a4TeHO») — WBJIOKEHHBIM MaTepualn (AKTHUYECKH BEpPEH, HAIWYUE TIyOOKHX
UCUEPIBIBAIOIINX 3HAHUH B 00beMe NPOMIECHHOH NPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUU C
MIOCTaBJIEHHOW MPOrpaMMOM Kypca Leblo 00y4eHus; NpaBUIIbHbIE, YBEPEHHBIE AECHCTBHS M0 PUMEHEHHIO
MOJyYCHHBIX HAaBBIKOB M YMEHHUH MpPHU PEIICHUWH MPAKTUKO-OPHEHTHUPOBAHHBIX 3a/laHUi, TPaMOTHOE U
JIOTMYECKH CTPOMHOE U3J0XKEHHE MaTepuajga IpH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C



JOTIOJIHUTEIBbHOW JINTEPaTypOi;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMH, HAIMYHME T'PYOBIX OIIMOOK B OTBETE,
HEMOHMMAaHUE CYITHOCTH HM3J1araéMoro BOIPOCa, HEYMEHHUE MPUMEHITh YMEHHUS M HABBIKU TPU PEUICHUH
MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUI, HEYBEPEHHOCTh W HETOYHOCTh OTBETOB Ha JOMOJHUTEIbHBIE U
HaBOJISIINE BOIIPOCHL.

JlaGopaTopHble 3a1aHusA
Pa3znen 1 «OcHOBHBIE IOHATHA W METO/AbI PACYETOB HA/1€KHOCTH 3JIEMEHTOB U CHCTEM.
Tema 1.1 ""BBenenne B padoTky Hage:xxknoro [10".
Jlaboparopnoe 3amanue 1 3aBUCHUMOCTh HaJ&KHOCTH OT BpeMeHH. OCHOBHBIE OIpe/eseHHs MoKazarTesei
HaJE&KHOCTH  BOCCTaHABIMBaeMbIX  ycTpoucTB  TexHuueckux cucreM (MC). KonuyecTBeHHbIe
XapaKTePUCTHKH,  pPAcUETHbIE  CTATUCTHUECKHE U  BEPOSATHOCTHbIE  (OPMYJBI Ui  OLIEHKH
BOCCTAHABIIMBAEMBIX OOBEKTOB. METONbI M PEKOMEHIAIMH IO BHIOOPY mMokasareneil HamexHoctu UC.
3aKOHBI paclpeesIeHus B HaAEKHOCTH.

Tema 1.2 "MopgeanpoBanue nporpamm''.

Jlaboparoprnoe 3amanue 2 OrmnpenencHUe €IUHUYHBIX TOKa3aTelield HAIeKHOCTH HEBOCCTAHABIMBACMBIX
o0bekToB.  OmpeneneHne  mnoka3aTeneid  OE30TKa3HOCTH  HEBOCCTAHABIMBAEMBIX  OOBEKTOB IO
CTaTUCTUYECKUM JaHHBbIM. OmnpeleneHue €IWHUYHBIX UM KOMIUIEKCHBIX T[IOKa3aTeJled HaJeKHOCTH
BOCCTAHABIIMBaeMbIX 00bekTOB. OmpeseneHne IMoKazaTeiael HaJAeKHOCTH OOBEKTOB MPU Pa3TUUYHBIX
3akoHax pacnpezneneHus. LibreOffice.

Tema 1.3 "Cucrembl nepexonosn (LTS)".

Jlaboparoproe 3aganre 3 OneHKa KadecTBa MPOrpaMM Ha OCHOBE JIeKcHdeckoro ananu3a. OreHka KauyecTra
IporpaMM Ha OCHOBE MPOLIETypPHO-OPHUEHTUPOBAHHBIX MeTpuK. OIlleHKa KauecTBa MpOrpaMM Ha OCHOBE
OOBEKTHO-OPUECHTUPOBAHHBIX ~ MeTpuk. OIlleHKa KayecTBa MPOrpaMM HAa  OCHOBE  OOBEKTHO-
OPUEHTUPOBAHHBIX METPHK.

Tema 1.4 "Bpemennbie aBTomMaThl".

Jlaboparopnoe 3amanne 4 Han&xHOCTh pe3epBHUPOBAHHBIX YCTPOWCTB C MOCIEI0BATEIHHO-TIAPATIICITBHON
CTPYKTYpO#l (MeTox cBepTKH) MeToj CBEpTKH, OICHKA HAJAEKHOCTU JUIS MOCIEI0BATENbHO-TTIAPAIIEIbHBIX
CHUCTEM C HArpy>KeHHbIM pe3epBoM. PacueTHbie (HOpMyIBI I OIEHKH KOJTMYECTBEHHBIX XapaKTEPUCTHK
MeToA0M cBepTKU. OCHOBHBIE JOCTOMHCTBA M HEIOCTATKU METOJa CBEPTKHU.

Paspnen 2 «MeToabl OLIEHKH HAAEKHOCTHD).

Tema 2.1 "Hangé:xnocts cucreMbl'.

Jlaboparoproe 3amanue 5 Ilokazarenu 6€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX 0OBEKTOB. PaccMOTpeTh BCce
MOKa3aTenn 0€30TKa3HOCTH HEBOCCTAaHABIMBAEMBIX 0OBEKTOB, X CBOICTBA, B3aUMOCBSI3b U CTATUCTUYECKHE
OIICHKH TTOKa3aTeJIeH 10 pe3yJIbTaTaM UCTIBITAHUN.

Tema 2.2 "Mopaeau naaéxuaocru I10".

Jlaboparoproe 3amanue 6 Pacuer Hale:)KHOCTH HEBOCCTAaHABIMBAEMBIX CHCTeM. PaccMOTpeHne BO3MOKHBIX
CXeM JIOTUYECKOTO COCTUHEHUS JIIEMEHTOB CUCTEMBI B CIIy4ae HEBOCCTAHABIMBACMBIX HEPE3ePBUPOBAHHBIX
cucteM. PaccMOTpeHHE BO3MOMHBIX CXEM JIOTHYECKOTO COCIMHEHHS DJIEMEHTOB CHCTEMBI B Ciydae
HEBOCCTAHABIIMBAEMbIX HEPE3EPBUPOBAHHBIX CHCTEM.

Tema 2.3 "Omnpenenenne Heo0OXOAMMOI0 YPOBHSI HaJAéKHOCTHM M NOCTPOeHHMEe (PYHKIMOHAJIBHOIO
cpes3a".

Jlaboparoproe 3amanume 7 IlokaszaTtenun HaAASKHOCTH BOCCTAaHABIMBAEMBIX OOBEKTOB. Paccmorpers u
MPOaHATM3UPOBATH BPEMEHHYIO JHarpaMMmy dKCIUTyaTallii BOCCTAaHABIMBAEMOT0 O0BEKTA.

Tema 2.4 "TlonrotoBka K TECTUPOBAHUIO".

Jlaboparoproe 3amanume 8 OreHka KadyecTBa NPOrpaMM C TMOMOIIBI0 MaTEeMAaTUYECKUX Mojeneit
HasexHOCTH. OIIEHKA KaueCcTBa MPOTPaMM C MTOMOIIBI0 MAaTEMATHYECKUX MOJIeNIeH HAJEKHOCTH

2. Kputepuu oueHUBaHUS:

MakcumaJjibHOe KOJIHYeCTBO 0aJL10B: 72 faja.

KaskJioe 3a/1aHre OIICHUBAETCS MAaKCUMyM B 9 OauioB.

9 0. — 3aaHME BBHITIOJHEHO BEPHO;

8-6 0. — mpu BBHIIOJTHEHUH 33/I1aHUS OBLIN TOMYIICHBl HETOYHOCTH, HE BIUSIONINE HA PE3yJIbTAT;

5-4 6. — npu BHITIOJTHEHUH 3aJ]aHUsI OBLIN JOIYIIICHBI OIITMOKH;

3-1 6. — pu BBIMOJIHEHUH 3aJaHHsI OBUTH JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH.

0 0. — 3aaHue HE BBIIIOJIHEHO.




Bonpocsl a5 onpoca
1. 1. OcHoBubie oHsITHS Han&KHOCTH [1O (HEMCIpaBHOCTH, OMIMOKA, OTKA3).
2. [Ipumepsn! kputnieckux omuook I10.
3. Benenwue B nporiecc pazpabotku HaaéxHoro [10.
4. O630p METOJIOB TECTUPOBAHMSI, BepUPUKAIIMK U cTaThdeckoro ananuza [10.
5. [Ipumepb! aHanu3a JaHHBIX M0 OMIHOKaM.
6. OcHOBHBIE OMpefeNieHusl ToKa3aTeled HaJAEKHOCTH BOCCTAHABIMBAEMBIX YCTPOWCTB TEXHUYECKUX
cuctem (HC).
7. KonuuecTBeHHBIE XapaKTEPUCTHKH, PACUYETHBIE CTATUCTUYECKHE M BEPOSTHOCTHBIE (DOPMYJIBI IS
OLIEHKU BOCCTaHABIMBAEMbIX OOHEKTOB.
8. MeToabl 1 peKOMEHIalluU 110 BBIOOPY Moka3ateneii Haaexxnoctu HC.
9. 3akoHBI pacrpeeneHus B HAIEKHOCTH.
10. ®opmasnbHbIe METOIBI TPOBEPKU MPABHIIBHOCTH IIPOTPAMM.
11. Bepudukanus nporpaMm Ha MOAeIsIX (00JacTh MpUMEHEHHUs, 00Ias cXema).
12. MopenupoBanue nporpamm (MoJeIUpyeMble CBOMCTBA, COCTOSIHHE MPOrPaMMBbI, MPOLECC MOCTPOSHUS
MOJIEJIN).
13. Ouenka yucnia JOCTUKUMBIX U MOTEHIIUAIbHBIX COCTOSIHUM TPOrPaMMBI.
14. TIpumep nocTpoeHUst MOAEIN IPOrPAMMBI.
CTpyKTypHOE pe3epBUPOBAHHE U €r0 BUIHI .
15. Knaccugukanusi CTpyKTypHOTO Pe3epBUPOBaHHS, OCHOBHBIC OIPEACTICHHUS.
16. OcHOBHBIE CXEMBbI pacueTa HaAEKHOCTU MO CIOCO0Y BKIIOYEHHS PE3EPBHBIX 3JIEMEHTOB: MOCTOSHHOE,
paszenbHOe, 3aMEIICHUEM, CKOJIB3SIIIEE.
17. Bunbl pe3epBHBIX 3J€MEHTOB U PEKUMBI pabOThI MPU HArpy>KEHHOM, OOJIETYEHHOM M HEHArpyXEeHHOM
pe3epBax.
18. PacueTHo-0rHueckas cxema CTpyKTYPHOI'O PE3EpPBUPOBAHUS CIIOKHOIN CUCTEMBI.
19. KoppexTHocTs u anekBatHocTh LTS mozenu CrocoObl peicTaBiIeHNs IPOTrpaMMBI.
20. Pazmeuennbie cucteMsbl mepexonos (LTS).
21. HegetepMHUHU3M CHCTEM NEPEXOJIOB.
22. T[1oHATHS Ty TH, BEIYUCIICHUS, TPACCHI.
23. CBoiicTBa TUHEHHOTO BpEMEHHU.
24. TIoHATHST KOPPEKTHOCTH M aIEKBATHOCTH MOJICIIH.
25. Pacyer XapaKTepHCTUK HaIEKHOCTH HEBOCCTAHABIMBAEMBIX PE3EPBUPOBAHHBIX CHCTEM.
26.Pacuernpie ¢GopMynbl Ui OOMIETO M Pa3leiIbHOTO PE3EPBHPOBAHUS C TOCTOSHHO BKIIOYCHHBIM
PE3EPBOM U IIeJI0H KPaTHOCTHIO.
27.Pacuernbie hopMyITel Ul OOIIETO, pa3IeIbHOTO PE3EPBUPOBAHUS C 3aMEIICHUEM C IIeJIOW U JpOOHOM
KPaTHOCTBIO.
28. PacueTHbie (hOpMYITBI IS CKOJIB3SIIIETO U MaYKOPUTAPHOTO pe3epBupoBanue ycrpoiicts NC.
29. BpemenHoii aBToMar (o011iee onucaHue, mpuMep, CAHTAKCUC, CEMaHTHKA).
30. CeTh BpeMEHHBIX aBTOMATOB (OITMCaHUE, PUMED ).
31. Bpemennsie coiictsa (joruka TCTL).
32. HagéXHOCTh MoCe0BaTENbHBIX U TTAPAIIICITEHBIX CUCTEM.
33. brok-cxema pacuéra HaI&KHOCTH.
34. AHanmu3 KCIUTyaTallmOHHON 0€301TaCHOCTH.
35. AHanu3 TUTIOB U MOCIIEACTBUI OTKA30B.
36. AHanu3 JepeBa HEUCIPABHOCTEH.
37. CBoiicTBa 0€30MaCHOCTHU U KUBYYECTH.
38. Jloruka nuaeliHoro Bpemenu (LTL).
39. CBoiicTBa, ”HBapUAHTHBIE K IPOPEKUBAHHUIO.
40. ITpakTrueckue npuémsl GopmynupoBanus cBorcTs Ha LTL.
41. Onrtumuzanus HagéxHoctu BC.
42. OcHoBHEBIE cBO¥cTBa Monenn Hanéxuaoctu I10.
43.TlyaccOHOBCKHE MOJIEIIH.
44, MapKOBCKHE MOJICIIH.
45. baitecoBckue MOJIEIH.
46. [Ipumep BBIOOP MOJIETTH OIICHKH.



47.3amaua ontuMusanuu Haaéxaoctu BC.

48. Metoapl obecrieueHHsI 0TKa30yCTOHYUB OCTH.

49. O6mee onucanue cpeacrsa UPPAAL.

50.Moaynp omnucanus (IpUMEp CUCTEMBbl PEATbHOTO BPEMEHH, OMHCAHHE CETH aBTOMAaTOB, CHHTAKCHUC
BBIPAKEHUN).

51. Monynbs CUMYJISIIAH.

52. Monynb Bepudukaiyu (od1ee oniucanue, a3bK 3a1pocoB).

53. Onpeznenenue HEOOXOAUMOIO YPOBHS HAIEKHOCTH IPOrPaMM.

54. Kiacchl TSXKECTH OTKa30B.

55. IHTEeHCUBHOCTH OTKa30B.

56. Ctpareruu yMEHBIIICHHS YUCIIa OTKA30B.

57. Oneparusi, GyHKIHSI, IPOTOH U €TI0 THIIBI.

58. OyHKUMOHAIBHBIN Cpe3.

59. Pa3paboTka (hyHKIIMOHAIEHOTO Cpe3a.

Moaenu mporpamm.

60. ArOpUTMBI CTAaTUYECKOTO aHalnu3a (MHTepBaIbHBIA aHAIIN3, aHAIU3 YKa3aTellel, peCypCHBIM aHaIu3).
61. O6HapyxeHue n1eheKToB.

62. [IpsiMble 1 KOCBEHHBIC IIEPEMEHHBIC.

63. [TosieBbIe UCTIBITAHUS 1 PETPECCUOHHOE TECTUPOBAHMUSL.

64. Yo Takoe crieHapwuii Tecta?

65. Kak ynpaBiste crieHapusiMu Tecta?

66. [Tporecc TecTupoBaHUS.

67. Knacchl KBUBaJICHTHOCTH M TPAHUYHBIE yCIIOBHS.

68. Kak pa3pabarbiBaTh CliecHapUU TECTOB?

69. [TonroToBKa yCreurHoro TeCTHPOBAHUS.

70. Meroauka npoBeeHUs KCIEPUMEHTOB, (POPMYJIUPOBKA U MPOBEPKA CTATUCTHUECKUX TUIIOTE3.

71. PacnipenienieHrie pecypcoB IpH TECTUPOBAHUM.

72. MeTozpl TECTUPOBAHHS.

73. lnarpaMmma HaI€KHOCTH.

74. Mogens RDC. Kpurtepuu Boimycka I10.

Kpurtepun oueHnBanus:

MaxkcumanbHOe KOJTMYECTBO 0a/IoB: 28 GaylioB.

Bo Bpems onpoca oO6ydaemoMy 3a1at0Tcst 7 BOIIPOCOB.

3a oIMH OTBET O0yYaeMbIid MOTy4aeT:

4 0. — 3a MPaBUIILHBIN OTBET;

3 6. — ipu oTBeTE OBLTH TOMYIIEHBI HETOYHOCTH, HE BIHMSAIOININE HA PE3yIIbTaT;

2 6. — npu OTBeTE ObUIN JOMYIIEHBI OIINOKH;

1 6. — mpu oTBeTE OBLIN JIOMYIICHBI CYIIECTBEHHBIE OIITHOKH.

0 6. — HE OTBETHJI Ha BOTIPOC.

3 MeToauueckue MaTepuabl, ONpeaessiioiiue npoueIypbl OlleHUBAHUS 3HAHUI, YMeHUIi, HABBIKOB H
(1JIM) ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIHUX ITANbl (POPMUPOBAHUS KOMIIETCHIMI

[Tporerypel OlIeHUBAHUSI BKITFOYAIOT B C€0S TEKYITUI KOHTPOIb M MTPOMEKYTOUHYIO aTTECTAIUIO.

Texymuii KOHTPOJb  YCIEBA€MOCTH MPOBOJUTCS C  HCIOJB30BAaHHMEM  OLIGHOYHBIX  CPEJICTB,
MPEICTaBIICHHBIX B M. 2 MTAHHOTO NPWIOKEHHUsS. Pe3ynbTaThl TEKyIIero KOHTPOJS AOBOMSATCS /IO CBEICHUS
CTYZICHTOB JI0 IPOMEKYTOUHOM aTTECTaIUH.

IIpoMe:kyToUHasI aTTECTALUSI IPOBOTUTCS B (hOpME 3aUeTa.

3ayeT MpOBOAUTCS MO OKOHYAHHIO TEOPETHYECKOro OOyueHHsl MO Hadaja SK3aMEHAIlMOHHOM CEecCUU B
COOTBETCTBHUH C pacnrcanneM. KormdecTBO BOMPOCOB B 33JaHUU — 3: JIBa TEOPETUIECKUX BOTPOCA U OJTHO
NPAaKTUKO-OPUEHTHpPOBaHHOE 3anaHue. OObsBICHHE pPE3yJIbTaTOB IPOU3ZBOAMUTCS B JCHb 3ayeTa.
Pe3ynbTarhl aTTecTaliuu 3aHOCITCS B BEAOMOCTb U 3aU€THYIO KHUXKKY cTyAeHTa. CTyIeHThI, He TPOIIe/IIIIe
MPOMEXYTOUHYIO aTTeCTAallMIO MO TpaduKy, JODKHBI JHUKBUAUPOBATH 33J0DKEHHOCTh B YCTAHOBJICHHOM
MOpSIIKE.




Ipuioxkenne 2

METOAUYECKHUE YKA3AHUSA 11O OCBOEHHUIO JIUCHHUIIJIMHBI

VY4eOHBIM MJIaHOM MPETyCMOTPEHBI CIIEAYIOIINE BUbI 3aHATHHI:

- JIEKIINH;

- 1abopaTopHbIE 3aHATHSI.

B Xxonme JEKUMOHHBIX 3aHATUH PACCMATPUBAIOTCS OCHOBHBIE TEOPETHUYECKHUE BOIPOCHI, JAIOTCS
PEKOMEHIALIMU AJISl CAMOCTOSITENIbHOM pabOThI U OJITOTOBKE K MPAKTUYECKUM 3aHSITHSIM.

[Ipu moAroToBKE K MPAKTUUYECKUM 3aHATHUSIM KaXXIbli CTYJACHT JIO0KEH:

— U3y4YUTh PEKOMEHIOBAaHHYIO yUeOHYIO TUTEPaTypy;

— U3YYUTh KOHCIIEKTHI JICKIIUA;

— MOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe.

B nporuiecce moAroToBKM K MPaKTUYECKUM 3aHATHUSIM CTYJAEHTBI MOTYT BOCIOJIB30BAThCS KOHCYJIBTALUSIMU
npenoaaBaTes.

Bormpocel, He paccMOTpeHHBIC Ha JIA0OPATOPHBIX 3aHATHUSX, TOJDKHBI OBITh M3Y4YEHBI CTYICHTAMH B XOJC
caMoCTOSTeNIbHOM paboThl. KOHTposb caMoCTOSTENbHON PabOThl CTYJIEHTOB HaJ y4eOHOUM mporpammoii
Kypca OCYLIECTBIISIETCS B XOJ€ 3aHATHUN METOJOM ollpoca. B Xxoje camMocTOsTeNbHOM padOThl KaXkKIbli
CTYIEHT 00s3aH MPOYUTATh OCHOBHYIO U 10 BO3MOXKHOCTH JIONOJHUTENIbHYIO JIUTEPATypy IO
M3yyaeMoOW  TeMme,  JOMOJHUTh  KOHCHEKTHl  HEIOCTAIOIIMM  MaTepuajioM,  BBIIUCKAMH U3
PEKOMEH/IOBAaHHBIX MEPBOUCTOYHUKOB. BBIIENUTh HENOHATHbIE TEPMHMHBI, HAWTH HX 3HAUYCHUE B
SHIUKJIONEINYECKHUX CIOBAPSIX.

CTyleHT NOJKEH TOTOBUTHCA K MPEACTOALIEMY MPAKTHUYECKOMY 3aHATHIO MO BCEM, OOO3HAUYEHHBIM B
pabodeii mporpaMMe JUCIUILTAHBI BOITPOCAM.

JlJis TOATOTOBKHM K 3aHSTHUSIM, TEKYLIEMY KOHTPOJIO M MPOMEXKYTOYHOM aTTECTallUd CTYAEHTHI MOTYT
BOCTIOJIb30BaThCS AJIEKTPOHHO-OMOMMOTEYHBIMU cucTeMaMu. Takke oOydaromuecs MOTYT B3ATh Ha JOM
HEOOXOIUMYIO JIUTEepaTypy Ha abOOHEMEHTE YHUBEPCUTETCKONM OMOIMOTEKH WJIM BOCIOJIb30BATHCS
YUTAIbHBIMU 3aJIaMHU.
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