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KADE/IPA HNHpopManoHHbIE TEXHOJIOTHH U NIPOrPaMMHPOBaHHE

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 7 4.1)
Kypce>) Uroro
Henens 16 1/6
Bun 3anaruit v | PO | vIo PII
Jlexmu 16 |16 |16 |16
JlaboparopHbie 32 132 |32 (32
Hroro ayx. 48 |48 [48 |48
KonTtaktHas padota 48 |48 |[48 (48
Cawm. pabora 60 |60 |60 |60
Hroro 108 | 108 | 108 | 108
OCHOBAHMHME

VY4eOHbIif TU1aH YTBEPIKICH YUYEHBIM coBeTOM YHUBepcuTeTa (potokon Ne 9 ot 03.03.2026 ).

[Iporpammy coctaBun(u): K.3.H, qoueHT, Kununaa E.B.
3aB. kadenpoii: k.3.H., noueHt E.B. Epumosa

MeTtoandeckuii CoBeT: 1.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| mproOpeTeHne CTyAEHTaMH 3HAHHI 110 CTI0C00aM OIIEHKH Ha/IeKHOCTH MPOTPaMMHOTO 00eCIICUeHNS.

2. TPEBOBAHUA K PE3YVJIBTATAM OCBOEHUSA JUCHUAIIJINHBI

IIK-1. cnocoGeH HCMOIB30BATHL MeTOAbl M HHCTPYMEHTAJbHbIE CpeICTBA HccIed0BaHUs O0beKTOB MpodeccHoHATbHOI
AesTeJIbHOCTH, ()OPpMAJIH3AIUH MTPEIMETHOH 00JIaCTH C YUE€TOM OrpaHuYeHH i

IIK-4. cnocoben ¢opmupoBaTh LeJH W OM3Hec-TPeOOBaHMS, OCYUIECTBJSATH MOCTAHOBKY 3a/1a4, IJAHUPOBATH Pa3padoTKy,
OLCHUBATH HAYAJIbHYIO CTEIICHb TPYIHOCTH U PUCKHU, COCTABJIATH TEXHUYECCKOE 3a/laHHE U A0JIOHBI AOKYMEHTOB TpCﬁOBaHl/lf/i K
MOJACHCTEMAM CHCTEMbI H KOHTPOJIb HX KadecTBa (B TOM 4HcJe ATPHOYTHI HANEKHOCTH, 0(€30MACHOCTH, YI00CTBa
HCI0JIH30BAHMS)

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 HHPOPMAIIHOHHbIE TEXHOJIOTHH ¥ BO3MOXXHOCTH MX IPUMEHEHHUS B On3Hece (cooTHeceHo ¢ maankaropom I1K-4.1).

Ymern:

NPUMEHSITh OCHOBHBIE METOIBI pa3pabOTKH IPOTPaMMHOTO OOECIIeUeHHs; INPHMEHATh OCHOBHBIE HHCTPYMEHTH pa3paboTKu
HIpOrpaMMHOro obecriedeHus (CooTHeceHO ¢ mHauKaropom I1K-1.2);
UCIIOJIL30BaTh MH(OPMAIIMOHHbIE TEXHOJIOTHH ISl ONITUMM3AINK OnsHeca (cooTHeceHo ¢ nuaukaropom [1K-4.2).

Baagernb:

OCHOBHBIMH METOfIaMH pa3pabOTKH MPOrPaMMHOrO O0ECHCUYCHUs, OCHOBHBIMH WHCTPYMEHTaMH pa3paboTKh MPOrpaMMHOTO
obecrieuenus (coorHeceno ¢ uHaukaropom [1K-1.3);

HaBBIKaMU 3()(EKTHBHOTO WCIIOIB30BaHUS WH(MOPMAIIMOHHBIX TEXHOJIOTHI MPH PEeNIeHUU MPOo(HEeCCHOHATBLHBIX 3a/iad (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

No HauMeHoOBaHHe TeMbl, KPAaTKOE CO/lep:KaHNe
o KP Aep pa6otsl / popma ITA Kypc 4acoB

Komnerenuuu

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 7 2
I10. OO630p METOHOB TECTUPOBaHUs, BEepHUUKALUK U CTATHYECKOTO
ananmza I[10. [IpuMmeps! aHan3a TaHHBIX MO OMIMOKaM.

[IK-1
[1K-4

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 MK-1
3aHATHA ITK-4

Tema 1.1 "BBenenue B padotky Hagexuoro [10". OcHOBHbIE onpeneneHus
rnokasaresieil HaJ&KHOCTH BOCCTAHABIMBAEMBIX YCTPOMCTB TEXHHUYECKUX
13 |cueTeM (UC).  KonuvecTBeHHbIE  XapaKTePUCTHKH,  PacCUETHBIC CamocTosTenpHast IK-1
’ CTaTHCTHYECKHE M BEPOATHOCTHBIC  (OPMYJIBl  JJIsi  OLCHKH pabora IK-4
BOCCTAHABJIMBAaEMBIX OOBEKTOB. METOIBI W PEKOMEHIAMH IO BEIOOPY
niokasareneit HagexHoct VIC. 3akoHbI pacnipeieIeHus B HaEKHOCTH.

Tema 1.2 "MonenupoBanue nporpamm". dopmanbHble METOABI TPOBEPKU

NpaBUIBHOCTU Nporpamm. Bepudukaius nporpaMm Ha Mozensix (obmactu

MpUMEHEHHMs1, o0mas cxema). MojenMpoBaHue MporpaMm (MOzeIHpyeMble IK-1
. JIeK1IMOHHBIE 3aHATHS 7 2

CBOICTBa, COCTOSHHE IPOTrPaMMBI, IIPOLECC OCTPOEeHHs Mojenn). OueHka I1K-4

YuCIa AOCTWKHMBIX M IOTCHIHANBHBIX COCTOSHMH mporpammsl. IIpumep

HOCTPOCHUSI MOJEIIH NIPOrpaMMBbl.

1.4

Tema 1.2 "MonenupoBanue mnporpamm". OrmnpenesieHHe eIMHUYHBIX
rokasaresneit HaJI©KHOCTH HEBOCCTAHABJINBAEMbIX 0OBEKTOB.
Ompenenenue  nokaszareneil  0E30TKAa3HOCTH  HEBOCCTaHABIMBAEMbIX
1.5 |00bekTOB Mo cTaTUCTHYeCKUM JaHHbIM. OImpesieneHne EAWHUYHBIX U
KOMILIEKCHBIX IOKa3aTeleil HaJe:KHOCTH BOCCTaHABIUBACMBIX OOBEKTOB.
OmpezieneHue Mokasareneil HaJeKHOCTH OOBEKTOB IPHU  Pa3IMYHBIX
3akoHax pacrpeaenenus. LibreOffice

JIaboparopHsle IK-1
3aHATHA I1K-4

16 Tema 1.2 "MoaenupoBanue nporpamMm". CTpyKTypHOE pe3epBUPOBaHHE U CamocTosTenpHast IIK-1
" |ero Bumel Kiaccudukauusi CTpyKTypHOTO pE3€pBHPOBAHUS, OCHOBHBIC pabora [1K-4




ompeneneHus. OCHOBHBIE CXeMbl pacueTa HaA&KHOCTH IO CHOCO0Y
BKJIFOYCHUSI PE3EPBHBIX 3JIEMEHTOB: MOCTOSHOE, Pa3AeiIbHOE, 3aMEIICHHUEM,
CKOJb3filee. BuIbl pe3epBHBIX IEMEHTOB M PEXUMbI pPabOTHI INpU
HAarpy>KeHHOM, OOJEr4eHHOM H HCHArpyXKeHHOM pe3sepBax. PacuerHo-
JIOTHYECKasi CXeMa CTPYKTYPHOTO PE3E€PBUPOBAHUSI CIIOXKHOM CHCTEMBI.

1.7

Tema 1.3 "Cucremsr nepexonos (LTS)". KoppekTHOCTh M aJeKBaTHOCTh
LTS wmomenn CrnocoObl mpencraBieHHs Hporpammsl. Pa3zmeueHHble
cuctemsl nepexonos (LTS). Henerepmunusm cucrem nepexoznos. Ionstus
MyTH, BBIYMCICHUS, Tpacchl. CBOWCTBa JHHEHHOTO BpeMeHH. [loHATHs
KOPPEKTHOCTH M aJICKBATHOCTH MOJIEIH.

JIeK1IMOHHBIE 3aHATUS

IK-1
I1K-4

1.8

Tema 1.3 "Cucrems! nepexoznos (LTS)". Ouenka kayecTBa ImporpaMm Ha
OCHOBE JIEKCHYeCKoro aHanmmusa. OILEeHKa KayecTBa IPOrpaMM Ha OCHOBE
IPOLIeypHO-OPHEHTHPOBAHHBIX MeTpHK. OIleHKa KadecTBa MPOrpaMM Ha
OCHOBE  OOBCKTHO-OPMEHTHUPOBAaHHBIX  MeTpuK. OIleHKa  KauecTBa
IIPOrpaMM Ha OCHOBE 00bEKTHO-OPHEHTUPOBAHHBIX METPUK

JlaGoparopHhsbie
3aHATHS

[IK-1
[1K-4

Tema 1.3 "Cucremsr mnepexogoB (LTS)". Pacuer xapaxrepHcTHK
HaJIEKHOCTH HEBOCCTAHABIMBAEMBIX  PE3CPBHPOBAHHBIX CHCTEM
Pacuernble ¢opmynbl st OOLIEro M pPasielbHOrO PE3ePBUPOBAHMS C
MOCTOSHHO BKJIIOYEHHBIM PE3epBOM M LIEJIOH KpaTHOCTbIO. PacueTHble
(bopMynBI 1 OOLIEro, pa3ielIbHOTO PE3CPBHPOBAHMA C 3aMELICHUEM C
esnoi u APoOHOM KpaTHOCThIO. PacueTHbie (hOPMyYIbI /ISl CKONB3SIIETO U
Ma)KOpPUTapHOTro pesepBupoBanue ycrporcts UC.

CamocrosiTenbHast
pabora

IK-1
ITK-4

Tema 1.4 "Bpemennble aBromarbl'. BpemenHoii aBromar (oOuiee
OIMCAaHKE, IPUMEP, CHHTAKCUC, ceMaHTHKa). CeTh BPEMEHHBIX aBTOMATOB
(onmcanwue, mpumep). Bpemennsie coiictsa (storuka TCTL).

JIeK1IMOHHBIE 3aHATUS

IK-1
I1K-4

Tema 1.4 "Bpemennbie aBromarsl'. Haa&xXHOCTH pe3epBUPOBAHHBIX
YCTPOHCTB €  IOCJIEN0BAaTENIbHO-NAPAUICIBHON  CTPYKTYpOi  (MeTox
CBEpTKHM) MeTo CBEpTKH, OLCHKAa HAaAEKHOCTH IS ITOCIIEOBaTENILHO-
napajuieJbHBIX CHCTEM C Harpy»KeHHBIM pe3epBoM. PacueTHbie (opmyibl
JUIL  OLEHKH KOJMYECTBEHHBIX XapaKTEPUCTHK METOIAOM  CBEPTKH.
OCHOBHBIE JIOCTOMHCTBA U HEAOCTATKH METO/Ia CBEPTKH.

JIaboparopHble
3aHATUSL

IK-1
I1K-4

Pa3zned 2. MeToanl OLEHKH HAJAEKHOCTH

HaumenoBanue TE€MbI, KPAaTKO0€ CoAepKaHue

Buj 3ansitus /
pa6otsl / popma ITA

Cemecrp /
Kypc

KosimuecTBo
4acoB

KomnereHuunu

2.1

Tema 2.1 "HanéxnHocth cucrtembl". HaméXHOCTH IOCIIENOBATEIBLHBIX W
napajuleJibHBIX CcUCTeM. biiok-cxema pacuéra Hag&KHOCTH. AHaIu3
KCIUTyaTallMOHHOW 0€30IacHOCTH. AHAJIM3 THIIOB M IOCJEICTBUI OTKa30B.
AHanu3 ilepeBa HeUCIIPaBHOCTEH.

HGKHI/IOHHHC 3aHATUA

IK-1
I1K-4

22

Tema 2.1 "Hagéxuocts cucreMbl". Iloka3zarenn 0e30TKa3HOCTH
HEBOCCTAaHABIMBAaEMbIX  O0BEKTOB. PaccMoTpeTh Bce  MOKazaresu
0E30TKa3HOCTH  HEBOCCTAHABJIMBAEMBIX  OOBEKTOB, WX  CBOICTBa,
B3aMMOCBS3b U CTaTUCTUYCCKHE OIICHKM IIOKa3aTeledl MO pe3yiabraram
HMCTIBITAHUH.

JIaboparopHble
3aHATUSL

IK-1
I1K-4

2.3

Tema 2.1 "Hanéxuocts cuctembr". CBOWCTBa O€30MACHOCTH U KUBYUYECTH.
Jloruka snediHoro Bpemenu (LTL). CpolicTBa, HWHBapHaHTHbIE K
npopexuBanuio. [Ipakruueckue npuémsl (GoOpMyIHpOBaHHS CBOWHCTB Ha
LTL.

CamMocTosTenbHast
pabora

TIK-1
[1K-4

24

Tema 2.2 "Monemn nagéxuoctu I110". Ontumusanus Hagéxkaoctu BC
OcHoBHble cBoiicTBa mMonenu HanéxkHoctu [10. ITyaccoHoBckue mopeny.
MapxkoBckue Moxenu. baifecoBckume monenu. Ilpumep BbIOOp Momenwn
OLICHKU. 3ajada ontumusanuu HanéxkHoctu BC. Mertonsl obecrieueHus
OTKa30yCTOWYHB OCTH.

JIeK1TMOHHBIE 3aHATHS

IK-1
IK-4

2.5

Tema 2.2 "Mopenmun HagéxkHoctn IIO". Pacyer  HameXHOCTH
HEBOCCTAHABIMBAEMBIX CHCTEM. PaccMOTpeHHE BO3MOXHBIX  CXEM
JIOTHYECKOTO COETUHEHNUS 2JIEMEHTOB CHCTEMBI B ciyJae
HEBOCCTAHABIMBAEMbIX HEPE3CPBUPOBAHHBIX CHCTEM. PaccMoTpeHue
BO3MOXKHBIX CXEM JIOTHYECKOTO COSIMHEHHS SJIEMCHTOB CHCTEMBI B CITydae
HEBOCCTAHABIIMBAEMbIX HEPE3EPBUPOBAHHBIX CHCTEM.

JlaboparopHbie
3aHSTHS

IK-1
ITK-4

2.6

Tema 2.2 "Mogenn Haméxuoctu I10". Jlormku CTL, CTL* u TCTL.
Oo6miee ommcanne cpeactea UPPAAL. Moayns omnucanus (mpumep
CHCTEMbI PEAJbHOTO BPEMEHH, OIMCAHHE CETH aBTOMATOB, CHHTAKCHC
BeIpakeHu#). Moaynp cumymsinud. Monyns  Bepudukanun  (obiee
ONHCaHNe, SI3bIK 3aIPOCOB).

CamocrosiTenbHast
pabora

IK-1
I1K-4

2.7

Tema 2.3 "Ompenenenne HEOOXOAMMOTO YPOBHS HaAEKHOCTH U
HOCTpOoeHHe (yHKIMOHaNbHOTO cpe3a”. OnpeneneHne HEOOXOAUMOrO
YPOBHS  HaA&KHOCTH  mporpamM.  Kiacchl  TSDKECTH — OTKA30B.
WurencuBHOCTh 0TKa30B. CTparerud yMEHBIICHUS 4YHCIIAa OTKa30B.
Omnepauust, (GyHKUMS, OPOTOH W ero Tumbl. DyHKIMOHAIBHBIA Cpes3.
Pa3paboTka (QyHKIIMOHAIBHOIO cpesa.

JIexIMOHHbBIE 3aHATHS

TK-1
TK-4

2.8

Tema 2.3 "OmpeneneHue HEOOXOAMMOIO YpPOBHS HAA&KHOCTH H
noctpoerne  (QyHKuUMoOHanpHOro cpe3a”. Ilokasarenu  HageKHOCTH
BOCCTAQHAB/IHBAEMbIX OOBEKTOB. PaccMOTpeTh M HPOaHAIM3HPOBATh
BPEMEHHYIO MarpaMMy JKCIUTyaTalllii BOCCTAHABINBAEMOr0 00OBEKTA.

JlaboparopHbie
3aHATHS

IK-1
ITK-4




Tema 2.3 "Ompenenenue HEoOXOIMMOTO YPOBHS HAA&KHOCTH H
29 |moctpoenne ¢dyHKIMOHaNBHOTO cpe3a”. Mozenn nporpamMM. AJTOPUTMBI CamocTosTenpHast 7 ] IIK-1
" |cratnueckoro ananmza (MHTEpBalbHBI aHaNW3, aHAIU3 YyKa3aTelleH, pabora I1K-4
pecypcHblii aHanu3). OGHapyxeHHe ne(eKTOB.
Tema 2.4 '"llomroroBka k TecTupoBaHUIO". IIpsiMBIe W KOCBEHHBIE
nepeMeHHble. [loneBble UCHBITAHUA U PETPECCHOHHOE TeCTUpOoBaHus. UTo
Takoe cueHapuil tecra? Kak ynpasnsate cueHapusimu tecra? IIponecc MK-1
2.10 | recrupoBanus. Kiacchl KBHBaJ€HTHOCTH M rpaHuuHble ycioBusa. Kak| JlekumoHHbIE 3aHATHSA 7 2 IK-4
paspabarbiBaTh cueHapun TecToB? [1oAroToBKa yCIenHoro TeCTHPOBAHHS.
Metoziuka IIpOBEIEHUs KCIIEPUMEHTOB, (OPMYIHMPOBKa M IPOBEPKa
CTAaTUCTHUYECKUX THIIOTE3.
Tema 2.4 "IlogroroBka k TectupoBanuro”. OLEHKa KauecTBa MPOrpaMM ¢ TaGoparoprze MK-1
2.11 | momMoIIBbI0 MaTeMaTUYECKHUX MOJIENei Ha,He)KH“OCTI/I. OrmeHka KadecTBa sansTHs 7 4 K-4
HPOrPaMM C MIOMOMIBI0 MATEMATHUECKUX MOJIeNIeH HaIeKHOCTH
Tema 2.4 "TloarotoBka kK TecthpoBanuio". PacrpeneneHue pecypcoB npu
2.12 | recrupoBanuu. Metons! TecTupoBanus. Jluarpamma HagéxHocTu. Mozenb CavoctoarennHas 7 8 TTK-1
pabora IK-4
RDC. Kputepuu B pimycka [10.
o IK-1
2.13 | [loaroroBka K MpOMEXYTOYHOH aTTeCTalli 3auer 7 0 K-4

4. POHJ] OIEHOYHbBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB U TPOBEICHHS TEKYNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTeCcTalnu
npencTasieHs! B [Ipmnoxennn 1 x pabodeil mporpaMMe TUCIIUIIINHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H MEeTOAMYECKHE U3TaHUS

ABTOpHI,
COCTaBHUTEIIH

3amiaBue

W3narenscTBO, rox

bubauoreka /
Konnaectro

Hsanosa H. 10.,
Mamnsixuna B. T

CHcTeMHOE U PUKIIAAHOE IPOrPaMMHOE
obecmedenne: yueOHOe mocodne

Mockga: Ilpomereit, 2011

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

2 HudopmannonHble cucTeMbl U TexHonoruu: xkypHan | Open: ['ocyHuBepcuTeT — OBC «YnuBepcureTckas
VHIIK, 2013 OuOIMOTEeKa OHIIANHY»
3 HudopmannoHHble CUCTEMBI U TeXHONOTHH: KypHan | Opein: ['ocyHHBEpCHTET — OBC «YHuBepcureTckas
VHIIK, 2015 OMOIHOTEKA OHIANH)
4 Mumnakosa, O. B. HanexHocts nndopMannoHHbIX cucTeM: yueOHuk | CaparoB: By3oBckoe 3BC «IPR SMART»
obpazosanue, 2020
5 CMmupHOB, A. A. INpuknagHoe nporpaMmmHoe obecriedenue: yuebnoe | MockBa: EBpasuiickuit 9BC «IPR SMART»
nocooue OTKpPBITBIA HHCTHUTYT, 2011
6 I'yseKo, A. B. CucremHoe porpaMMHoe obecnieuenue: koHcnekr | HoBocuOupck: 3BC «IPR SMART»
JeKIMI HoBocubupckuit
TOCyHapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2011
7 HWBanosa, H. 10, CucteMHOE ¥ MPUKIAIHOE POrPaMMHOE Mockga: Ilpomereit, 2011 OBC «IPR SMART»
Mamnsixuna, B. T obecredeHne: yaeOHOe mocodne
8 3rypansckas, E. H., HudopmannoHHbIe TEXHOIOTHH: ydeOHOE TocoOue | YIIbSIHOBCK: YIIbSIHOBCKHUI 9BC «IPR SMART»
Yopaxkaes, O. 3. rOCy1apCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2017
9 |Bacmokos, O.T. HanexHocTs HHOOPMAIIMOHHBIX CUCTEM: Camapa: Camapckuii 9BC «IPR SMART»
TabOPaTOPHBIHA IPAKTUKYM rOCYAapCTBEHHBIH
TEXHUYECKUI YHUBEPCUTET,
3BC ACB, 2019
10 |Ilecrepxun, A. H. Hanexunocts nHPOPMAIIMOHHBIX CHCTEM: yueOHOe Psi3anb: Ps3anckwit 9BC «IPR SMART»
nocobue rOCYAapCTBEHHBIH
pagroTeXHUIECKUI
yHuBepcuter, 2015
11 |Komkusa, JI. YO, Nubopmanust 1 HHPOPMALHOHHBIE TEXHOIOTHH: Kazans: M3narenscTBo 9BC «IPR SMART»
Jlorunosa, 1. B., Y4eOHO-METOIMYECKOE MTOCOOne KHUTY, 2022
[Tonkparosa, C. A.
12 | Boiixo, I. M. WudopmanmoHHse TexHOMOrnH. [IpakTHKyM: XKenesnoropck: Cubupckas 9BC «IPR SMART»

yueGHOe mocobue

MOXKapHO-CriacareybHas
akagemus ['TIC MUC
Poccun, 2023




5.2. l'[poq)eccpwHam,m,le 0a3bl JaHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOvYHBbIE€ CUCTEMbBI

NCC "KoncynsrantlIaroc"

HCC "Tapant"http://www.internet.garant.ru/

baza maHHBIX HayIHBIX U MEAWIMHCKUX ITyOnmKarmii - ScienceDirect https://www.sciencedirect.com/

OdunmanbHeI caliT DenepaabHON CITyXKOBI 10 TEXHHIECKOMY 1 SKkcriopTHOoMY KoHTpoio (PCTOK Poccun)//fstec.ru

5.3. [lepeueHb MPOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
LibreOffice

5.4. YueOHO-MeTOAHYECKHE MATEPHAJIbI 111 00y4AI0LIHXCSH ¢ OrTPAHMYCHHBIMHU BO3MOKHOCTSIMH 30POBbSI

HpI/I HeO6XOZII/IMOCTI/I 110 3asIBJICHHUIO 06}"—13}011161‘005[ C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTOZ[I/I‘-IeCKI/Ie Marepuabl
HpPEeOCTaBIAIOTCA B (hopMax, aJalTHPOBAHHBIX K OTPAHHUUYCHUSAM 3I0POBbS M BOCHpHUATUS MH(popMmarwu. [ JMI] ¢ HAapyHUIEHHSIMHU
3penus: B hopme ayauodaiina; B meyarHoi GpopMe yBelHYeHHbIM pudToM. st UL ¢ HAPYUICHUAMHU CliyXa: B (hOopMe SIEKTPOHHOTO
JAOKYMCHTA, B e4aTHOH (bopMe. I[J'IS[ Jinl ¢ HapyHmICHHUAMU OIIOPHO-ABUTATCIBHOIO alrapara: B (1)0pMe OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHoM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCIIUITJINHBI

[Tomemenus st Bcex BHIAOB pabOT, MPEILyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIMMOM CIeNMalIu3UpOBaHHOI
y4eOHOI MeOeIbI0 U TEXHHYSCKUMH CPEICTBAMH O0YICHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHANBHBIN KOMITBIOTEDP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS TOCKA.

JlabopaTopHble 3aHSATHUS MPOBOAATCS B KOMIBIOTEPHBIX KiaccaX, paboune MecTa B KOTOPBIX OOOPYHOBAHBI HEOOXOAUMBIMHU
JMICH3MOHHBIMA W/WJIM  CBOOOJIHO pacHpOCTPAaHSAEMbIMU IPOTPaMMHBIMH CPEACTBAMH M BbIXoZoM B MHTepHer, w/mmm B
CTIEIMATIM3UPOBAHHBIX JIAOOPATOPHUSX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IIPOTPaMMOii.

[TomemeHus s CaMOCTOATENBHON pabOTHI 00yJaIOIUXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOM C BOMOXKHOCTBIO HMONKITIOUEHHS K
cetu "MHTepHeT" u o0ecriedeHneM J0CTyTa K 3JeKTPOHHON HH(OpMaIlMOHHO-00pa30BaTeIbHOM cpere.

7. METOANYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCSA 110 OCBOEHHUIO JTUCITUITJINHBI

Metonuueckre ykazaHusl 10 OCBOCHHUIO TUCIMIUIMHBI IpeAcTaBiensl B [Ipuioxkennu 2 k paboueil mporpaMme AUCHUILINHBL.




IIp

®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:

niao:xenue 1

3VH, cocraBisironue | [oxasarenu oneHUBaHUS Kputepuu ouenuBanus CpenctBa

KOMIETEHIUIO OLICHUBAHUS

IIK-1 - cnocofen McmoIb30BaTh METOAbI H MHCTPYMEHTAJIBHBIE CPEACTBA MCC/IeT0BaHHS 00beKTOB MpodeccnoHaIbHOI

JAeATeTbHOCTH, (GOpMAJIM3aLMH IIPEIMETHOI 00J1aCTH ¢ YYeTOM OTPAHHYEHH

3. OCHOBHBIE TIOHATHS W3 |3HaeT  Meromojormu  pa3paboTkH | chopMupoBaBmieecss cuctemarnieckoe | O (Bompocsr 1-

obmactu pa3paboTKy | IPOrpaMMHOI0 00ECIeUCHHs; IPaBUIIA [ 3HAHME — METOJOJIOTMH  pa3palboTku | 74),

MIPOTPaMMHBIX CHUCTeM, | HamucaHus TIOHATHOH ~ TECTOBOW | MPOTPAMMHOTO OO€CTIEUeHus; TIPaBui | 3 (ompocsi 1-74)

IIPUMEHSIEMBbIE METPHKH, | JOKyMEHTAIUN (Tect-keiichl, | HamMcaHUA TIOHATHOH TECTOBOM

METOJIBI U | TecTIIaHbI) IpU TOATOTOBKE K | JOKYMEHTAIUH (TecT-KeicHl,

HHCTPYMEHTAJIbHBIE OTIpOCy U 3a4eTy TECTIJIaHbI) HPU OTBETE Ha BOIPOCHI

CpeacTBa oIpoca U 3a4era

Y. T[pHMEHSATh OCHOBHBIE | MPUMEHSET  METOABI  YNpPaBieHHS | KOPPEKTHOCTh MpuMeHeHus wmetomoB | JI3 (JI3 1- JI3 8);

METOJIBI paspaboTku | npoueccamu paspaboTku TpeOoBaHui, [ ympasneHust npoueccamu paspabotku | [I033  (3amaHue

IIPOrPaMMHOTO OLIEHKH  PHUCKOB,  IpHOOpeTeHus:, | TpeOoBaHMH, OLIEHK!U PHCKOB, | 1.6)

obecrieueHus; NPUMEHSATH | IPOEKTHPOBAHKS, KOHCTPYHUPOBaHUS, | mproOpeTeHus, MIPOEKTHUPOBAHUS,

OCHOBHBIE UHCTPYMEHTHI | TECTUPOBAHUS, IBOJIIOLUH U | KOHCTPYHPOBAHUS, TECTUPOBAHUS,

pa3paboTKy  MPOTPAMMHOTO | COIPOBOMKIEHHUS IIPH BHIITOIHEHUN SBOJIIOLMM U CONPOBOXKICHUS IIpPU

obecrieueHus 1a0OpaToOpHEIX U MIPAKTHKO- | BBIIOJIHEHUN nabOpaToOpHEIX |
OpPHEHTHPOBAHHBIX 33TaHUH IIPAaKTHKO-OPUEHTHPOBAHHBIX 3a/IaHUH

B ocHOBHEIMH MeTOmaMu | pa3padaThIBacT MIPOTPaMMHOE | KOPPEKTHOCTD paspabotku | JI3 (JI3 1- JI3 8);

pa3paboTKM  MPOTPAMMHOTO | obecrieyeHne mpy BBITTOITHEHNH nporpamMmHoro  ofecredenus — 1pH [ [JO33  (3agaHue

oOecrieueHns;  OCHOBHBIMH | TaOOpPAaTOPHBIX W MIPAKTHKO- | BBIOJIHEHUN 1-6)

WHCTPYMEHTaMH pa3pabOTKH | OpUEHTHPOBAHHBIX 3aJaHNI Ta0OpaTOpHEIX | TIPaKTHKO-

MIPOTPAMMHOTO 00eCTIeUeHH

OpPHEHTHPOBAHHBIX 33JAHUH

IIK-4 — cnocob6eH popMuUpoOBaTH LeJH U OU3Hec-TPeOOBaAHMS, OCYIIECTBJISITh MOCTAHOBKY 3a/71a4, JIAHUPOBATHL pa3padoTKy,
OLEHMBATH HAYAJIbHYI CTelleHb TPYJAHOCTH H PHCKH, COCTABJIATH TeXHMYECKOe 3aJaHue U 1AGJOHBI JOKYMEHTOB
TPeOOBaHUIl K MOACHMCTEMAaM CHUCTEMbl M KOHTPOJIb MX KadecTBa (B TOM 4YHCJe ATPUOYTHI HAAEKHOCTH, 0€30IMACHOCTH,

yA00CTBA HCNIOJIb30BAHUST)

3. COBpPEMEHHEIE
WH(POPMALIMOHHBIC
TEXHOJIOTHH ¥ BO3MOXHOCTH
WX MpUMEHEHHS B OM3HECEe

BHAeT COBPEMEHHbIC MH(OPMAIIOHHBI
TEXHOJIOTUH W  BO3MOYKHOCTH
MpUMEHEHHS B OM3HECE MTPU MOATOTOBK
K OTIPOCY H 3a4eTy

HX]

ecopMupoBaBIIeecss  CHCTEMATHYECKOC
3HaHHE COBPEMEHHBIX WH(OPMAIMOHHBIX
CTCXHOJIOTHH W  BO3MOXKHOCTEH WX
MpUMeHeHHs B OM3HECEe NPH OTBETE HA

BOIIPOCHI OIIPOCa U 3a4€Ta

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

V. HCIIOJIb30BATh
WH(POPMAIIMOHHBIC
TEXHOJIOTUH JuIst

ONTHMHU3ALMYU OM3HECa

Hcnons3yer MHPOPMAITMOHHBI
[TEXHOJIOTUH JUTA ONTUMHU3AIMN OHU3HEC
IPY  BBINOJHEHUU
MPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN

1a00paTOPHBIX U]

MHPOPMAIIMOHHBIX ~ TEXHOIOTHI s
ONITHUMHU3AIMK OU3HECa [TPU BBITIOIHEHUN
mabopaToOpHBIX u MIPAKTUKO-
OPUCHTHPOBAHHBIX SaﬂaHHﬁ

j‘KOppeKTHOCTB HCIIO0JIB30BaHUA

U13 (JI3 1- JI3 8);
1033 (3amanue 1-
6)

B. nHaBbikamu 3()(heKTHBHOTO
HCIIOJIb30BaAHUS
MH(OPMAIMOHHBIX
TEXHOJIOTUH MpU PpPELICHUU
podecCHOHANBHBIX 3a7a4

BITajeeT  HaBbIKAMH
MCITOJIb30BAHMS
TeXHOJIOTUH IpH BBITIOJTHEHUHN
lTabopaTOPHBIX u

OPHEHTHPOBAHHBIX 3aaHUM

3¢ PEeKTUBHOTO|
MH(OPMAIMOHHBIX

MIPaKTUKO-

copmHpoBaBIEeCs]  CHCTEMaTHYECKOE
BIaZicHUe  HaBbIKaMH  A(PPEKTUBHOTO
MCIIOJIb30BAHUS nH(pOpMaIMOHHBIX
TEXHOJIOTUI TIPH BBIOJIHEHUN

mabopaTopHBIX " MPaKTHUKO-

13 (JI3 1- JI3 8);
1033 (3amanue 1-
6)

OPUCHTHPOBAHHBLIX 3a,uaH1/n71

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

BONPOCHI K 3aUem).
1.2 lIkaJjsl OlLIEHUBAHWUS:

Texkymuii KOHTpOJIb YCIIEBAEMOCTHM M IPOMEXKYTOYHAsI aTTECTalUsl OCYIIECTBISIETCS B  paMKax

HAKOMUTENIbHOM OamibHO-peHTHHIoBOM cructemsbl B 100-0amibHOM mIKane.

- 50-100 6amnoB (3auer);
- 0-49 6amoB (He3auer).

2 TunoBble KOHTPOJbHBIE 32JaHUS WU HHbIe MaTepUAJbl, HeOOXOAUMBbIE [Jisi OLEHKH 3HAHWIA,
YMEHHUIl, HABBIKOB M (WJIH) ONBITA JAeATEJNbHOCTH, XAaPAaKTEPHU3YIOIIHX 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIIUIi B Mpoliecce 0CBOEHNs 00pa30BaTeIbHOIi MPOrpaMMbl
Bomnpocs! k 3a4ery

1. OcuoBuble oHsATHA Haa&xHOCTH [1O (HeucnpaBHOCTD, OMMOKa, OTKA3).




2. ITpumeps! kputnueckux omuodok I10.

3. Beenenue B nporiecc pa3padbotku HaaéxHoro [10.

4. O630p METO/I0B TECTUPOBAHUS, BepUPHUKAIIMH U cTaTHueckoro ananuza [10.

5. [Ipumeps! aHanmu3a JaHHBIX MO OIMTHOKAM.

6. OcHOBHBIEC OmpeneeHnsT MoKa3aTeiae HaAEKHOCTH BOCCTAHABIMBAEMBIX YCTPOMCTB
texundeckux cuctem (MC).

7. KonnuecTBeHHBIE XapaKTEPUCTHKHU, PACUETHBIC CTATUCTHUYECKHE U BEPOSATHOCTHHIE
(GbopMyIIbI 17151 OLIEHKHU BOCCTaHABIIMBAEMbIX OOBEKTOB.

8. MeToibl ¥ peKOMEHIallMK TI0 BEIOOPY ToKa3ateneid Haaesxxnoctu UC.

9. 3akoHbl pacrpeaencHus B HaIEKHOCTH.

10. ®opmanbHBIE METOIBI TPOBEPKH MPABUILHOCTH MTPOTPaAMM.

11. Bepudukarus nporpamm Ha MOJeIAX (001acTH MPUMEHEHHs, 00IIIasi cXxeMa).

12. MonenupoBaHue nporpaMM (MOJEIHPYEMbIe CBOMCTBA, COCTOSHHE MpPOTPaMMBI,
MIPOLIECC TTOCTPOCHUS MOJIEIH).

13. Onenka ymcna TOCTHKUMBIX M MOTEHIUATBHBIX COCTOSIHUNA POTPaMMBI.

14. TIpumep nocTpoeHHst MOAEIU IPOrPAMMBIL.

CTpyKTypHOE PE3epBUPOBAHUE U €TI0 BUJIBI .

15. Kiaccudukanus cTpyKTypHOTO pe3epBUPOBaHMsI, OCHOBHBIE OIIPEICICHHUS.

16. OcHOBHBIE cXeMBl pacyeTa HaJE&KHOCTH IO CIOCOOY BKIIIOYEHHS PE3EPBHBIX
AJIEMEHTOB: TIOCTOSIHHOE, pa3/ieibHOe, 3aMEIIeHUEM, CKOJIb3SIIIEE.

17. Buapsl pe3epBHBIX 3JIEMEHTOB U PEKHUMbI pabOThI IPHU HArpyKEHHOM, OOJIETYCHHOM U
HEHArpy’>KEHHOM pe3epBax.

18. PacueTHo-110rH4€eCKas cXxeMa CTPYKTYPHOTO PE3ePBUPOBAHHMSI CIIOKHON CHCTEMBI.

19. KoppektHocThb 1 anekBaTHOCTh LTS Monenu CriocoObl npeicTaBieHUs TPOTPaMMEI.
20. Pazmeuennbie cucreMbl mepexonos (LTS).

21. HeneTepMUHU3M CHCTEM IEPEXOIOB.

22.TloHATHUS TyTH, BBIYUCIICHUS, TPACCHI.

23. CBoiicTBa TUHEHHOTO BpEMEHHU.

24. TIoHATUS. KOPPEKTHOCTH U aJICKBATHOCTU MOJICIIH.

25.Pacyer XapakTepUCTHK HAAEKHOCTH HEBOCCTAHABIMBAEMBIX PE3ePBUPOBAHHBIX
CHCTEM.

26.PacuerHpie hopMyIbl IUTS OOWIETO M Pa3[ENIbHOTO PE3EPBHPOBAHUSI C TMOCTOSHHO
BKJIIOYEHHBIM PE3EPBOM U 1I€TI0H KPaTHOCTBHIO.

27.PacuetHbie (hopMyIbl i OOMIETO, pa3/ebHOTO PE3ECPBUPOBAHUS C 3aMEIICHUEM C
LIEJION U IPOOHOM KPaTHOCTBIO.

28. PacuetHbie (OpMYyNBI JUISL  CKOJB3SAMIETO M MaXOPUTAPHOTO PE3ECPBUPOBAHUE
ycrpoiicts UC.

29. BpemeHHo#t aBTOMAT (00IIIee ONMMCaHNe, IPUMEP, CHHTAKCHUC, CEMAHTHKA).

30. CeTh BpeMEHHBIX aBTOMATOB (OMUCaHUE, IPUMED).

31. Bpemennsnie coiictBa (Jioruka TCTL).

32. HanéxHocTh OCIeI0BaTENbHBIX U MAPAICIbHBIX CUCTEM.

33. biiok-cxema pacuéra HaIEKHOCTH.

34. AHanu3 KCIuTyaTallMOHHOM 0e30MacHOCTH.

35. AHajIN3 TUIIOB U MOCJIEACTBUIN OTKA30B.

36. AHanu3 JiepeBa HEUCIPAaBHOCTEH.

37. CoiicTBa 0€30MMaCHOCTH H KHBYYECTH.

38. Jloruka nuneitnoro Bpemenu (LTL).

39. CBoiicTBa, ”HBapUAHTHEIE K TPOPEIKUBAHHIO.

40. ITpakTrueckue npuémsl popmynupoBanus cBoiicts Ha LTL.

41. Ootumuzanus Hanéxaoctu BC.

42. OcHoBHEBIE cBOlicTBa Moenu Haa&xHocTH [10.

43. ITyaccCOHOBCKHE MOJCIIH.

44, MapKOBCKHE MOJEIH.

45, batiecoBCcKie MOEIIM.

46. IIpumep BHIOOP MOJIENN OLIEHKH.



47.3amaua ontuMusanuu Haaéxaoctu BC.

48. Metoapl obecrieueHHsI 0TKa30yCTOHYUB OCTH.

49. O6mee onucanue cpeacrsa UPPAAL.

50.Monyne onucanus (IpUMEp CHUCTEMBI pPEATbHOTO BpPEMEHH, ONHCAHUE CETH
aBTOMATOB, CHHTAKCHC BBIPAKEHUH ).

51. Monynbs CUMYJISIIAH.

52. Monynb Bepudukaiyu (od1ee oniucanue, a3bK 3a1pocoB).
53. Onpeznenenue HEOOXOAUMOIO YPOBHS HAIEKHOCTH IPOrPaMM.
54. Kiacchl TSXKECTH OTKa30B.

55. IHTeHCUBHOCTH OTKa30B.

56. Ctpareruu yMEHBIIICHHS YUCIIa OTKA30B.

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

58. OyHKUMOHANBHBIN CPe3.

59. Pa3paboTka (hyHKIIMOHAIEHOTO Cpe3a.

Moaenu mporpamm.

60. AnropuT™MBl  CTaTMYECKOTO aHaiu3a (MHTEepBajbHBIA aHaIM3, aHalU3 YyKa3aTelleH,
pecypcHbIN aHATU3).

61. O6HapyxeHue 1eheKToB.

62. [IpsiMble ¥ KOCBEHHBIEC TIEPEMEHHEIE.

63. [losneBbie UCTIBITAHUS M PETPECCUOHHOE TECTUPOBAHMUS.
64.Yto Takoe cuieHapwuii Tecta?

65. Kak ynpaBisTh clieHapusMu Tecta?

66. [Iporecc TecTupoBaHUsL.

67. Kitaccel KBUBaJI€HTHOCTH U T'PAaHUYHbBIE YCIIOBHSL.

68. Kak pa3pabaTsiBaTh ClieHapUu TECTOB?

69. IloaroToBka ycrenHoro TeCTUpOBaHUSI.

70. Meroauka mpoBeJeHHs KCIIEPUMEHTOB, (DOPMYJIUPOBKA U MPOBEPKA CTATUCTHYECKHUX
THITOTE3.

71. Pactipenenenue pecypcoB Mpy TECTUPOBAHHH.

72. MeTozpl TECTUPOBAHHS.

73. lnarpamMmma HaI€KHOCTH.

74. Mogens RDC. Kpurtepuu Boimycka I10.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy
3amanne | Cozgath mnporpaMMmy M OIEHHUTh KauecTBO MPOTpaMMbl Ha OCHOBE MPOIETypHO-
OPHEHTUPOBAHHBIX METPHK.
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 NporpaMmy M OLIEHUTh KaueCTBO MPOTrpaMMbl Ha OCHOBE JIEKCUUYECKOTO aHalT3a
3amanne 5 OnpenenuTs MoKa3aTeIn HAASKHOCTH OOBEKTOB MPH PA3IMYHBIX 3aKOHAX PACTIPEICITICHHUS.
3aganre 6 CocTaBUTH MPOrpamMMy H. OLEHUTH pa3Mep MHOXKECTBa €€ MOTEHIMATbHBIX COCTOSIHUNA. OTBET
000CHOBATb.
Kpurepun onenuBanus:
- 50-100 OamnoB («3auTe€HO») — W3JIOKEHHBIA Marepuan (AKTHYECKH BepeH, HaMYHhe TITyOOKHX
HCUEPNBIBAIOIIMX 3HAHUH B 00beMe NPOMJIEHHOH NpPOrpaMMbl JUCUUIUIMHBI B COOTBETCTBUU C
MOCTABJICHHOW TIPOTPaMMOM Kypca IeIbi0 00y4eHUs; TpaBUIIbHbIC, YBEPCHHBIC JACUCTBUS 1O MPHUMEHEHHIO
MOJyYCHHBIX HABBIKOB M YMEHUH MpPHU PEIICHUWH MPAKTUKO-OPHEHTHUPOBAHHBIX 3a/llaHUM, TPaMOTHOE U
JIOTUYECKH CTPOMHOE U3JI0XKEHHE Marepuajga IpH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C
JOTIOJIHUTEIBHOU JINTEPaTypOi;
- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMH, HAIMYHUE TPYOBIX OIMIMOOK B OTBETE,
HETMIOHUMAaHUE CYIIHOCTH M3JIaraéMoro BOINpPOCA, HEYMEHUE MPUMEHSATh YMEHHUS M HaBBIKU TPU PEIICHUH
IIPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUH, HEYBEPEHHOCTb M HETOYHOCTb OTBETOB Ha JONOJHHUTEIbHBIE M
HaBOJSIINE BOIIPOCHI.



JlaGopaTopHble 3a1aHusA
Pa3znen 1 «OcHOBHBbIE MOHSITHSL M METO/IbI PACYETOB HAIEKHOCTH 3JIEMEHTOB H CHCTEM).
Tema 1.1 ""BBenenne B padoTky Hage:xxknoro [10".
Jlaboparoproe 3amanue 1 3aBUCHUMOCTh HAA&KHOCTH OT BpeMeHH. OCHOBHBIE OINpECICHHS TMoKa3aTenei
HaAEKHOCTH  BOCCTaHaBIMBaeMbIX  ycTpoicTB — TexHuueckux cuctem (MC). KonuuectBeHHbIE
XapaKTepUCTHKH,  pPACUETHbIE  CTATUCTHUECKHE U BEPOATHOCTHbIE  (OPMYJBl Ui OLEHKH
BOCCTAHABIIMBAEMBIX OOBEKTOB. METONbI M pPEeKOMEHIAIMH IO BHIOOPY mMokaszareneil HamexHoctu UC.
3aKOHBI paclpeeseHus B HaAEKHOCTH.
Tema 1.2 "MoaenupoBanune nporpamm''.
Jlaboparopnoe 3amanue 2 OrmnpeneneHue €IUHUYHBIX MOKa3aTesield HaJeKHOCTH HEBOCCTAaHABIMBAEMBIX
o0BekTOoB.  OmpenencHre  MOKa3aTenel  OE30TKa3HOCTH  HEBOCCTAHABIMBAEMBIX  OOBEKTOB  TIO
CTaTUCTUYECKUM JaHHbIM. OmnpeneneHue eIWHUYHBIX M KOMIUIEKCHBIX II0Ka3aTelell HaJIekKHOCTH
BOCCTaHABIIMBaeMbIX 00BEKTOB. OmpeselieHne IMOKa3aTele HaJACKHOCTH OOBEKTOB TPU Pa3ITUYHBIX
3akoHax pacmpenaenenus. LibreOffice.
Tema 1.3 "Cucremsnl nepexoaon (LTS)".
Jlaboparopnoe 3amganue 3 OneHka KayecTBa MporpaMm Ha OCHOBE JIEKCHYECKOTo aHanu3a. OleHka KauecTBa
porpaMM Ha OCHOBE MPOLEAYPHO-OPUEHTUPOBAHHBIX MeTpuK. OIleHKa KayecTBa MPOrpaMM Ha OCHOBE
OOBEKTHO-OPUEHTUPOBAHHBIX ~ MeTpuk. OleHka KayecTBa MpOrpaMM Ha  OCHOBE  OOBEKTHO-
OPUEHTUPOBAHHBIX METPHK.
Tema 1.4 "Bpemennbie aBTomMaThl".
Jlaboparoproe 3amanne 4 HanéxHOCTh pe3epBHPOBAHHBIX YCTPOUCTB C IMOCIIEI0BATECILHO-TIAPAILICITHBHON
CTPYKTypoil (MeTox cBepTKH) MeTos CBepTKH, OIleHKa HAJAEKHOCTU VIS MOCIIEeI0BATENbHO-TIAPAIICIbHBIX
CUCTEM C HarpyXeHHBIM pe3epBOM. PacueTHbie (OpMyIbI IS OLIEHKH KOJIWYSCTBEHHBIX XapaKTEPUCTUK
MeTOoA0M cBepTKU. OCHOBHBIE JOCTOMHCTBA U HEIOCTATKU METOJa CBEPTKHU.
Pa3gen 2 «MeToabl OEHKH HAXEKHOCTH.
Tema 2.1 "HagéxnocTb cucremsbl''.
Jlaboparopuoe 3aganue 5 [lokazarenu 6e30TKa3HOCTH HEBOCCTAHABIMBAEMBIX 00BEKTOB. PaccMoTpeTh Bce
MoKa3zaTesi 0€30TKa3HOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB, UX CBOMCTBA, B3aMMOCBSI3b M CTATUCTHUECKUE
OLICHKH TTOKa3aTesIeH 1Mo pe3ysibTaTaM UCTbITAHUM.
Tema 2.2 "Mopean naaéxnocru I10".
Jlaboparopnoe 3amanue 6 Pacder Ha/le:KHOCTH HEBOCCTAHABIMBAEMBIX CUCTEM. PaccMOTpeHne BO3MOMKHBIX
CXEM JIOTHYECKOTO COCTMHEHHUS DJIEMEHTOB CUCTEMBI B CITydae HEBOCCTAHABIMBAEMBIX HEPE3EPBUPOBAHHBIX
cucteM. PaccMOTpeHHE BO3MOMKHBIX CXEM JIOTHYECKOTO COEIMHEHHsI SJIEMEHTOB CHCTEMBbI B Ciyyae
HEBOCCTAHABIIMBAEMBIX HEPE3EPBUPOBAHHBIX CUCTEM.
Tema 2.3 "Omnpenenenne Heo00XO0AUMOIro0 YPOBHSI HAAEKHOCTH M IOCTPOeHHE (PYHKLIHOHAJIBHOIO
cpe3a'.
Jlaboparoproe 3amanue 7 Iloka3zaTenn HaAAEKHOCTH BOCCTaHABIMBAEMBIX OOBEKTOB. PaccMoTpeTs
MIPOAHAIU3UPOBATH BPEMEHHYIO AHArpaMMy IKCILTyaTallii BOCCTAaHABIMBAEMOT'0 OObEKTa.
Tewma 2.4 "TloaroroBka K TECTUPOBAHUIO".
JlaGoparoproe 3amanme 8 OreHka KadyecTBa NPOrpaMM C IMOMOMNIBI0 MaTEeMAaTHYECKUX Mojeleit
HaJiexHOCTH. OlIEHKa KaueCcTBa MPOTPaMM € MOMOIIbI0 MAaTEMAaTUYECKUX MOJIeNIel HaJIeKHOCTH
2. Kpurepumn oueHuBaHusA:
MakcumMaJjibHO€e KOJHYEeCTBO 0AJLI0B: 72 faja.
Kaxxnoe 3a/ianue orieHuBaeTcss MakCUMyM B 9 6ajlios.
9 6. — 3a71aHKE BBITIOIHEHO BEPHO;
8-6 0. — IpH BBITIOJTHEHHUH 3a/IaHUS OBLIN TOMYIICHBl HETOYHOCTH, HE BITUSIONIUE HA PE3yJIbTAT;
5-4 6. — mpu BHITIOJTHEHHUH 3a/1aHUs OBUIH JTOMYIICHBI OLTHOKY;
3-1 6. — Ip¥ BBITIOJTHEHUH 3a/IaHUS OBLIN JTOMYIICHBI CYIIECTBEHHBIC OITHOKH.
0 6. — 3a7aHKE HE BHIMOIHEHO.

Bomnpocsl 1i1s onpoca
1.1. OcnHoBHbIe oHATHS Han&KHOCTH [10 (HEeMCpaBHOCTH, OITMOKA, OTKA3).
2. ITpumeps! kputnueckux omuodok I10.
3. Beenenue B nporiecc pa3padotku Haaéxuoro [10.
4. O630p METO/I0B TECTUPOBaHMUS, BepU(UKAIIMK U cTaTuueckoro ananmmsa [10.



5. [Ipumepb! aHanmu3a JaHHBIX 110 OMIHOKaM.

6. OcHOBHBIE OMpezeNieHusl ToKa3aTeleld HaJAEKHOCTH BOCCTAHABIMBAEMBIX YCTPOWCTB TEXHUYECKUX
cuctem (1C).

7. KonuuecTBeHHBIE XapaKTEPUCTHKHU, PACUYETHBIE CTATUCTUYECKHE M BEPOSITHOCTHBIE (HOPMYIbl IJis
OLIEHKU BOCCTaHABIMBAEMbIX OOHEKTOB.

8. MeToabl 1 peKOMEHIallu| 10 BBIOOPY Moka3ateneit Haaexxnoctu C.

9. 3aKkoHBI pacrpeaesieHus B HaAEKHOCTH.

10. ®opmasnbHbIe METOIBI TPOBEPKU MPABHIIBHOCTH IIPOTPAMM.

11. Bepudukanuus nporpaMMm Ha MOJEIsIX (00JacT MPUMEHEHHs, 001as cxema).

12. MoaenupoBanue mporpamm (MoJeIUpyeMble CBOMCTBA, COCTOSIHHE MPOrPaMMBbI, MPOLECC MOCTPOSHUS
MOJIEJIN).

13. Ouenka yucnia JOCTUKUMBIX U MOTEHIIUATIBHBIX COCTOSIHUM MTPOrPaMMBI.

14. TIpumep nocTpoeHUst MOAEIN IPOrPAMMBL.

CTpyKTypHOE pe3epBUPOBAHHE U €r0 BUIHI .

15. Knaccugukanusi CTpyKTypHOTO pe3epBUPOBAHHSL, OCHOBHBIE OIPEACIICHHS.

16. OcHOBHBIE CXEMBbI pacyeTa HaAEKHOCTU MO CIOCO0Y BKIIOUYEHHS PE3EPBHBIX 3JIEMEHTOB: MOCTOSHHOE,
paszenbHOe, 3aMEIICHUEM, CKOJIB3SIIIEE.

17. Bunbl pe3epBHBIX 3J€MEHTOB U PEKUMBI paOOThI MPU HArpy>KEHHOM, OOJIETY€HHOM M HEHarpy>XeHHOM
pe3epBax.

18. PacueTHo-0rHuecKas cxema CTpyYKTYPHOT'O PE3EPBUPOBAHUS CIIOKHOIN CUCTEMBI.

19. KoppektHocTh 1 afekBaTHOCTh LTS Monmenn CriocoObl pecTaBICHUs TPOTPAMMBI.

20. Pazmeuennsie cuctembl iepexoaos (LTS).

21. HeperepMHUHU3M CHCTEM MEPEXO/IOB.

22.TloHsATHUS MyTH, BBIYUCIICHUS, TPACCHI.

23. CBoiicTBa TUHEHHOTO BPEMEHHU.

24. TloHsATUSL KOPPEKTHOCTH U aJICKBATHOCTU MOJIEIH.

25. Pacuer xapaKTepHCTUK HaIEKHOCTH HEBOCCTAHABIMBAEMbIX PE3EPBUPOBAHHBIX CUCTEM.

26.Pacuernpie ¢Gopmyibl Uit OOMIETO W Pa3feibHOTO PE3EPBHPOBAHUS C IOCTOSIHHO BKIIFOYCHHBIM
PE3epBOM U IIEJION KPATHOCTHIO.

27.Pacuernbie hopMyITbl U OOIIETO, Pa3JeIbHOTO PE3EPBUPOBAHUS C 3aMEIICHUEM C IIeJIOW U JpOOHOM
KPaTHOCTBIO.

28. PacueTHbie (hOpMYITBI IS CKOJIB3SIIIETO U MAYKOPUTAPHOTO pe3epBUpoBanue ycrpoiicts HC.

29. BpemenHoii aBToMar (o011iee onucaHue, mpuMep, CAHTAaKCUC, CEMaHTHKA).

30. CeTh BpeMEHHBIX aBTOMATOB (OITMCaHUE, IPUMED ).

31. Bpemennsie coiictsa (joruka TCTL).

32. HagéXHOCTh MoCe0BaTEbHBIX U TTAPAIIICITEHBIX CUCTEM.

33. brok-cxema pacuéra HaI&KHOCTH.

34. AHanmu3 KCIUTyaTallmOHHON 0€301TaCHOCTH.

35. AHanu3 TUTIOB U MOCIEACTBUI OTKA30B.

36. AHanm3 JepeBa HEUCIPABHOCTEH.

37. CBoiicTBa 0€30MaCHOCTHU U KUBYYECTH.

38. Jloruka nuaeliHoro Bpemenu (LTL).

39. CBoiicTBa, MHBapUAHTHBIE K IPOPEKUBAHUIO.

40. TTpakTrueckue npuémel popmynupoBanust cBoiicTB Ha LTL.

41. Ontummzarus HanéxHoctu BC.

42. OcHOBHBIE cBOMcTBA Moaenn Hanéxuoctu [10.

43. TlyaccoHOBCKHE MOJIEIH.

44, MapKOBCKHE MOJIEIIH.

45. baitecoBckue MOJIEIH.

46. [Ipumep BBIOOP MOJIETTH OIICHKH.

47.3amaua ontuMusanuu Haaéxaoctu BC.

48. Metoapl obecrieueHHsI 0TKa30yCTOHIUB OCTH.

49. O6mee onucanue cpeacrsa UPPAAL.

50.Moaynp onucanus (IpUMEp CUCTEMBl PEAIbHOTO BPEMEHH, OMUCAHHE CETH aBTOMATOB, CHHTAKCHC
BBIPAKEHUI).



51. Monynb CUMYJIALIMH.

52. Monyns Bepudukaruu (00I1ee Onrucanne, s3bIK 3alpOCOB).
53. Onpenenenre He0OXOAUMOTO YPOBHSI HAAEKHOCTH MPOTPaMM.
54. Kiacchl TSKECTH 0TKa30B.

55. THTEHCHUBHOCTH OTKA30B.

56. CtpaTeru yMEHbBIIICHHSI YUCIIa OTKA30B.

57. Oneparnusi, pyHKIHUS, TPOTOH U €0 TUIIBL.

58. OyHKIIMOHAIBHBIN CPE3.

59. PazpaboTka (pyHKIIMOHAIBHOTO Cpe3a.

Mopenu nmporpamm.

60. ATOpUTMBI CTATHYECKOTO aHaln3a (MHTePBaIbHBINA aHAIIN3, aHAIHN3 YKa3aTellel, peCypCHBIN aHAIH3).
61. O6HapyxeHue 1eheKToB.

62. [IpsiMble ¥ KOCBEHHBIE TIEPEMEHHEIE.

63. [TosieBbIC UCTIBITAHUS M PETPECCUOHHOE TECTUPOBAHMUSL.

64. Yto Takoe cuieHapwuii Tecta?

65. Kak ynpaBisTh clieHapusMu Tecta?

66. [Iporecc TecTupoBaHUsL.

67. Knacchl KBUBaJICHTHOCTH Y TPAHUYHBIC yCIIOBHSI.

68. Kak pa3pabaTsiBaTh ClieHapUu TECTOB?

69. [TonroToBKa yCIeuIHOro TeCTHPOBAHUSI.

70. MeToauka MpoBeACHUsI KCIEPUMEHTOB, (POPMYIIMPOBKA U MPOBEPKA CTATHCTUYECKUX THUIIOTES.
71. PacnipenienieHre pecypcoB MPH TECTUPOBAHUH.

72. MeTozpl TECTUPOBAHHUS.

73. JlmarpamMmma HaJ&KHOCTH.

74. Mopens RDC. Kpurepuu Boinycka I10.

Kpurepuu onenuBanus:

MaxkcumanbHOe KOJTMYECTBO 0auioB: 28 6aylioB.

Bo Bpems onpoca oO6ydaemoMy 3a1at0Tcst 7 BOIIPOCOB.

3a oIMH OTBET O0yYaeMbIi MOTyYaeT:

4 6. — 3a MpaBUJILHBIN OTBET;

3 6. — ipu oTBeTE OBLTH JTOMYIIEHBI HETOYHOCTH, HE BIHMSAIOININE HA PE3yIIbTaT;
2 6. — pu OTBeTE ObUIN JOMYIIEHBI OIINOKH;

1 6. — mpu oTBeTe OBLIU TOMYIIEHBI CYIIECTBEHHBIE OIIUOKH.

0 6. — HE OTBETHJI Ha BOTIPOC.

3 MeToanueckne MaTepuaJibl, onpeae/siioliue Npouelypbl OlleHUBAHUS 3HAHUI, YMEeHUI, HABHIKOB U
(nJIM) oNbITA IeATEJIbHOCTH, XaPAKTEPU3YIOIIUX ITANbI GOPMUPOBAHUSA KOMIIeTEHIHI

[Ipouieypsl OlleHMBaHMSI BKIIIOYAIOT B c€0s1 TEKYIIUH KOHTPOIIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Tekymmii KOHTPOJIb  YCIIEBAEMOCTH TMPOBOJUTCS C  HCHOJIB30BAaHUEM  OLEHOYHBIX  CPEJCTB,
MPEACTABICHHBIX B M. 2 JaHHOTO MPUIIOKEHUS. Pe3ynbTaThl TEKYLIEro KOHTPOJISI JOBOJSATCSA /10 CBEICHMS
CTYJICHTOB JI0 IPOMEKYTOYHOM aTTECTALIUH.

IIpomexxyToyHAas aTTeCTANMS POBOIUTCS B hopMe 3a4eTa.

3aueT MPOBOAUTCA MO OKOHYAHMIO TEOPETUYECKOTrO OOYyuYeHHUs A0 Hadaja 3K3aMEHAllMOHHOW CECCHH B
COOTBETCTBHUHM C pacnucanneM. KoiaudecTBo BOPOCOB B 33/1aHUU — 3: IBa TEOPETUUYECKUX BOIPOCA U OJTHO
MPAKTUKO-OPUEHTHPOBaHHOEe 3amaHue. OObsSBICHHE pe3yJbTaTOB IMPOU3BOIUTCS B J€Hb 3ayeTa.
Pe3ynbTarhl aTTecTanuu 3aHOCITCS B BEAOMOCTh U 3aU€THYIO KHUKKY cTyAeHTa. CTyIeHThI, HE TIPOIIE/IIIHIe
MPOMEXYTOYHYIO aTTECTAIMIO MO TpaduKy, MOKHBI JIMKBUANPOBATH 330JIKEHHOCTh B YCTAHOBICEHHOM
MOPsI/IKE.



Ipuioxkenne 2
METOANYECKHUE YKA3AHUSA ITIO OCBOEHUIO ITUCHUITJIMHBI

VY4eOHBIM IJIAHOM TPETyCMOTPEHBI CIICAYIONINE BU/IbI 3aHATHI:

- ICKIINH;

- TabOpaTOPHBIC 3aHATHSI.

B Xome JEKIMOHHBIX 3aHSATHA PACCMATPUBAIOTCS OCHOBHBIE TEOPETUYECKHME BOIPOCHI, JIAIOTCS
PEKOMEHIALINH AJISE CAMOCTOSTENIbHOM paObOThI M IOJITOTOBKE K MPAKTUYECKUM 3aHSITHSIM.

[Tpu mOATrOTOBKE K MPAKTUYECKUM 3aHSATHUSAM KaXIbII CTYACHT JOJKEH:

— U3yYUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPATYPY;

— U3YYUTHb KOHCIICKTLI HGKLII/If/’I;

— [MOATOTOBUTH OTBCTHI HAa BCE BOIIPOCHI I10 I/I3Y‘I3€MOI>1 TEME.

B IpoHecce MOAroTOBKHU K IMPAKTUYCCKUM 3aHATUAM CTYACHTBI MOT'YT BOCIOJIB30BATHECA KOHCYJIbTallUAMU
IperoiaBaTels.

Bomnpockl, He paccMOTpeHHBIE Ha JIAOOPATOPHBIX 3AHSTHUSAX, JOJDKHBI OBITh M3y4YeHBI CTYJIECHTAMU B XOJC
CaMOCTOSTENbHON paboThl. KOHTpONb caMOCTOSTENbHON PabOThl CTYJIEHTOB HaJl y4eOHOW MporpamMmon
Kypca OCYIIECTBIISIETCS B XOJI€ 3aHATUN METOJIOM orpoca. B XoJe camMoCTOSTeNbHOM pabOThl KasK[bIid
CTYACHT O6H3aH npoYnuTartb OCHOBHYKO MW II0 BO3MOXHOCTHU [JOIIOJIHUTCIIBHYI JIUTCPATYypy IO
H3y‘IaeM0ﬁ TEMC, JOIIOJIHUTH KOHCIICKTHI HEOOCTAarIIIUM MaTepuajiomMm, BBITITMCKAMU nu3
PEKOMCHAOBAHHBIX IIEPBONCTOYHUKOB. BBI)ICJ'II/ITI) HCIIOHATHBIC TCPMUHBI, HAaUTH HX 3HAUYEHHE B
SHITUKJIONENICCKHIX CIIOBAPSIX.

CTyleHT NOJKEH TOTOBUTHCA K MPEACTOALIEMY MPAKTHUYECKOMY 3aHATHIO MO BCEM, OOO3HAUYEHHBIM B
paboueil mporpaMMe JUCHUILTUHBI BOIIPOCAM.

JUig TOATOTOBKHM K 3aHATHUSIM, TEKYLIEMY KOHTPOJIO M IPOMEXKYTOUYHOM aTTECTAllUU CTYAEHTHl MOTYT
BOCIIOJIb30BAThCS 3JEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Takke oOydaromuecs MOTYT B3ATh Ha JIOM
HEOOXOIMMYIO JINTepaTypy Ha a0OHEMEHTE YHHMBEPCHTETCKOW OMOJIMOTEKH WM BOCIIOJIB30BATHCS
YUTAIbHBIMU 3aJIAMH.
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