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Ilepeyenbr kommeTeHIUiiT W YPOBHH HX CHOPMHUPOBAHHOCTH MO JUCHMILIMHAM
(Moxysim), mpakTUKaM B nponecce ocsoennss OIIOITI BO

B npouecce ocBoeHus o0pa3oBaTelbHONW MPOrpaMMbl y OOYYaOIIErocss B XOJ€
M3Y4Y€HHUs] JUCUUIUIUHBI «/[MarHOCTHKAa W HaJAEKHOCTh ABTOMATU3MPOBAHHBIX CHUCTEM)
TOJKHBI chopmupoBaThest komrereHuu: OITK-7

Kpurepuu onpenenennsi chopMUpOBAHHOCTH KOMIIETSHITUI Ha Pa3IMYHBIX YPOBHSIX

ux popMupoBaHus

NHpexc koMneTeHIINU CopneprkaHre KOMIETEHIIUU
OIIK-7 Cnoco0eH ydacTBOBaTh B HACTPOWKE U HalAJIKe IPOrpaMMHO-aIIapaTHBIX
KOMIIJICKCOB

Kon u HauMeHoBaHue HHAMKATOPA Bunp! 3angatuit OueHouHbIE CpeICTBa

JIOCTYKEHHST KOMITCTCHITUH 1151 GOPMHUPOBAHUS JUJIsL OLIEHKU YPOBHS

KOMIICTEHITHH c(hOpMUPOBAHHOCTH

KOMIIETCHITUH
N-1 onk-; 3HaeT u NpuMEHsIeT OCHOBHBIC Jlekuunu, npakTuyeckue VYcrHbli onpoc,
METOJHNKH TUATHOCTUKHU U HaJAEKHOCTH 3aHATHS, MpaKTUYECKHUE pabOTHI,
ABTOMATU3MPOBAHHBIX CHCTEM HEOOXOTUMBIX caMOCTOsITeJIbHAS BOIIPOCHI JJISI IPOBEEHUS
MPY UX HACTPOMKE U HaJaJKe pabota JK3aMeHa

YPOBHI/I OCBOCHUS KOMIICTCHIINN

YpoBeHb OCBOCHUSA
KOMIIETCHIIUH

Kputepuu onenuBanus

IIpoaBUHYTHIH (OTINYHO)

3HaeT OCHOBHBIC MCTOJAWKHU JUAI'HOCTUKHU N HAACKHOCTHU
ABTOMATHU3UPOBAHHBIX CUCTCM IIPHU HaCTpOfIKC H HaJ1IaaKeE.
YMeeT UCTI0IB30BATh MCTOJHNKHU TUArHOCTHKHU N HAACKHOCTHU
ABTOMATHU3UPOBAHHBIX CUCTEM IIPHU HaCTpOfIKC H HaJ1IaaKe.
BnaueeT HaBbBIKaMH HUCIIOJIB30BaHUA MCTOAUKH JUAIr'HOCTHUKU U

HaACKHOCTH aBTOMATU3UPOBAHHBIX CUCTEM IIPpU HaCTpOﬁKe 1 HaJlIadKeE.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT OCHOBHBIC MCTOANKN JUATHOCTUKHU U HAJC)KHOCTHU
aBTOMATU3HPOBAHHBIX CUCTEM MPU HACTPOUKE U HANAAKE, HO JOMYCKAET
OLIMOKY MPU OTBETAX HA BOIPOCHI

YMeeT HCIIOIB30BAaTh METOJMKHY JUATrHOCTUKH U HAJIEKHOCTH
ABTOMATU3MPOBAHHBIX CHCTEM MPU HACTPOUKE U HAIAJKE, HO C
HE3HAYUTEJIbHBIMU MO/ICKAa3KaMHU MPENO01aBaTelIs

Baaneer c otnenbHbIMEU TIpOOETIaMU HaBBIKAMH UCTIOJIB30BAHUA
METOAUKHN NUATHOCTUKHU U HAACKHOCTHU aBTOMaTI/I3I/Ip0BaHHBIX CUCTEM

IIPY HACTPOMKE U HAJIAJIKE.

[Toporossrii (6a30BBIi1)
(Y1OBJIETBOPUTEIBHO)

3Haert 0a30BbI€ MOJ0XKEHUS OCHOBHBIX METOIUK JUATHOCTUKHU U
HAJIe)KHOCTU aBTOMATU3UPOBAHHBIX CUCTEM IIPU HACTPOMKE U HaJAJKe.
YMeeT NCIIOJIB30BaTh YACTUYHO METOJUKH JUATHOCTUKHU U HAJICKHOCTH
aBTOMATU3UPOBAHHBIX CUCTEM IIPU HACTPOMKE U HaJIaJKe.

Baaneer He B TOIHOM Mepe HABBIKAMH HCIIOJIb30BAHUA METOJUKH

AUArHOCTUKU U HAACKHOCTU aBTOMATU3HUPOBAHHBIX CUCTEM IIPU
HaCTpOP'IKC 1 HaJIaaKeE.




2. MeTtoanyeckue, OLEHOYHbIE MATepPHABI H CPEACTBA, OMNpeHe/sAIoue

npoueAypsl  OHeHUBAHMA  CHOPMHPOBAHHOCTH  KOMIIETeHUHWH  (3J1eMEHTOB
KoMIleTeHuuid) B mpouecce ocsoenust OIIOII BO

2.1 OueHouyHbIe CPEACTBA JAJIM TEKYIIEr0 KOHTPOJISI

Bonpocel 1J151 yCTHOTO onpoca:

Tema 1. OcHoBHbIe NoHsATHA. KpuTepun HaJe:KHOCTH U 3aKOHBI

pacnpe/ejieHus1 BpeMeHH 10 0TKAa3a.

RO ~NoOT~WNE

©CoNoR~WNE

el
N R O

SRR N

0.

HazoBute cocTaBistone Haae)KHOCTH CUCTEM.,

[lepeuncnure hakTOpPHI, ONPEISIAIONINE HAIC)KHOCTh PYHKIIMOHUPOBAHUS CUCTEM.
JatiTe knaccudukaiuo cO0eB U OTKA30B.

yKa)KI/ITG OCO6GHHOCTI/I 1 OTJINYUSA ITOHATHUA HAAC)KHOCTHU HpOFpaMMHBIX CpeI[CTB.
HazoBuTe 3a1auu TeOpUM U aHAIHM3a HAJIEKHOCTH CIIOKHBIX CUCTEM.

Jlaiite onpeneneHne )KM3HEHHOTO IUKJIAa CUCTEMBI.

Omnpenenute B3aMMOCBSA3b Ka4eCTBA U HA/ICKHOCTH.

HazoBute 3agauym 1 cnocoObl 00ecieyeHus HaAeKHOCTH CUCTEM.

Kak omnpenensieTcst peanbHas Hae)KHOCTh (PYHKIIMOHUPOBAHUS CIIOKHBIX CUCTEM.
Hepe‘-II/ICJ'H/ITe OCHOBHBEIC BepOﬂTHOCTHBIe 158 BpeMeHHI)Ie IIOKa3aTeJIN HAACKHOCTU TCXHUYCCKUX
CHCTEM.

Tema 2. MeToabl aHAJIN3A U PacyeTa HAEKHOCTH CHUCTEM.

HazoBure COCTABJIAOIINC ITOHATHA «HAACKHOCTb CUCTEMBD).

[epeuncnure GaKTOPbI, OMPEAEIIAIONINE HaICKHOCTD () YHKIIMOHUPOBAHUS CHCTEMBI.
VYkaxure OCO6€HHOCTI/I " OTJIMYMA MMOHATHUA HAACKHOCTHU IPOIpaMMHBIX CPCACTB.
HasoBuTe 3a1a4u TEOPUH U aHATIN3a HAJCKHOCTH CIOKHBIX CHCTEM.

Jaiite onpeneneHue )XU3HEHHOTO IUKIIa HH(POPMAIIMOHHON CUCTEMBI.

Omnpeenure B3aMMOCBS3b KAUECTBA U HAJICKHOCTH CHCTEMBI.

HasoBute criocoObl pacyeTa HaJCKHOCTH CHCTEM CHCTEMBI.

Kak onpenensiercst peajbHas Hae)KHOCTD () yHKIIMOHUPOBAHUS CIIOKHBIX CHCTEM.
Hepe‘-H/ICJII/ITe OCHOBHBIC BCPOATHOCTHBIC W BPECMCHHBLIC IMOKA3aTCJIM HAACKHOCTU TCXHHUYCCKUX
CHCTEM.

. HazoBuTe ncnonp3yeMbie B TEOpUM HAZIEKHOCTH 3aKOHBI PACTIPEICICHUS CIIYyIaiHbIX BEJTUYHH.
. BeiBeaute 0011yto popmyiny HaAeKHOCTH.
. [lepeuncinre nokas3aTenau HaJIE)KHOCTH CTPYKTYPHO-CII0KHBIX CHCTEM.

Tema 3. Knaccudpuxkanus 0Tka3os.

Jaiite knaccudukaiuo co6oeB 1 0Tka3zoB cucteMbl. CHopMynupyiiTe HOHATHS BHE3AMHBIX U
HN3HOCTHBIX OTKa30B.

OOBsicCHUTE TUIOTHOCTD PACIIPECIICHUS OTKA30B U €€ HHTETpall.

Yem OIpPEaACIICTCA HAACKHOCTE CUCTEM IOCIICA0BATCIbHOI'0O COCAMHCHUA 3JIEMCHTOB.
HazoBute ocodbennoctu pacucTa HaACKHOCTHU CUCTEM TAPAJUICIIBHOTI'O COCAUHCHUS 3JICMCHTOB.
Hepetmcnme OCHOBHBIC METOJBI pacucTa nokasaTeyei HaJJCXKHOCTH.

Kak onpeznensiercs ¢pyHKUMS HAIEKHOCTH IO JIePEBY OTKA30B.

Tema 4. MCTOJIBI o0ecrieyeHUs] U NMOBBLIILIEHUS HAACKHOCTU CUCTEM U TCXHUKHU
[TepeuncauTe OCHOBHBIC HAMPABICHUS AEATEILHOCTH MO OOECIEYCHUIO HAIC)KHOCTH Ha JTare
MPOCKTHUPOBAHHUS CHCTEM.

HasoBute ocoOeHHOCTH oOOeCTeYeHUs] HAACKHOCTH (DYHKIMOHUPOBAHUS CHCTEM Ha OJTaIme
pa3paboTKHu.



VYKaxkute JOCTOUHCTBA M HEJIOCTATKH PE3EPBUPOBAHUS.

CymiecTByeT 11 3aBUCUMOCTh HaJIC)KHOCTH 1 KaueCTBa CHCTEM.

HazoBute MeToapl o0ecriedeHust HaJe)KHOCTH CUCTEM.

OO0bsacHUTE POJIb SKCIUTyaTallui B 00ECIIeUeHNN Ha/1eKHOCTU (DYHKLIIMOHUPOBAHUS CUCTEM.
[lepeuncnure 0COOEHHOCTH IKCILUTYaTAllUA CUCTEM.

Nogkow

Tema 5. I[I/IaFHOCTI/IpOBaHI/Ie — CPEACTBO NMOBLIIICHUA HAJICKHOCTH HA CTAINHU

IKCILTyaTalnuu.
1. [aiite onpeneneHne TEXHUYECKON TUAarHOCTUKU
2. B u4em paznnuus TecTOBOH U (PYHKIIMOHAIBHOM JUArHOCTUKU
3. TlosicHuTE MOHATHS CTPYKTYPHOTO U (PYHKIMOHAIBHOTO TUArHOCTHYECKOTO TTapaMeTpa.
[TpuBeure npumepsl.
4. ]laiiTe XapaKTepUCTHKH BCTPOCHHBIX, BCTPAMBAEMBIX, BHEIIIHUX CPEJICTB TUArHOCTUPOBAHHUS.
HasoBure o6s1acTH 1 cityyau IPUMEHEHUS KaXKI0I0 U3 HUX.
JlaiiTe XapaKTepUCTUKY COBMEUICHHOMY M CIIEIUAIN3UPOBAHHOMY AHATHOCTHPOBAHHIO.
6. Ha ocHOBaHMM KaKMX JJaHHBIX OCYIIECTBIIETCS pacyeT yAEIbHbIX 3aTPaT Ha IPOBEICHUE
HEIepeCceKaroMnXcsl TECTOB?
7. TlosicHuTE MPUHLUI TECTOBOTO TUArHOCTUPOBAHHS TEXHUYECKUX CUCTEM Ha OCHOBE
HETepeceKaroIXCs TECTOB (ITPOIeAypY NOCTAHOBKH THAarH03a).

o

2.2 OueHoOYHBIE CPEACTBA IJIsl IPOMEKYTOYHOT0 KOHTPOJISA
IIpakTHuyeckue padoThI

HpakTnueckas padora Nel. OIIPEAEJIEHUE MOKA3ATEJIEN HAJIEXKHOCTH SJIEMEHTOB
IO OIIBITHBIM JAHHBIM

Hano:
v" N — 4KCI0 3I1EMEHTOB, HAXOAALIMXCS HA UCTIBITAHUY;
v’ i — BpeMs McnpaBHOM paboThl i-ro smemenra, i = 1,2,...,n;

v N — 4KCII0 OTKA3aBIIKMX 3JIEMEHTOB 32 BPeMsl HCIIbITaHus t.
OnpenenuTs NOKa3aTeIN HAEKHOCTH JIEMEHTA:
v A(t) — HHTEHCHBHOCTh OTKa3a Kak ()YHKIIHIO BPEMEHHU;
v" f(t) — ruroTHOCTH pachpeseneHus BpEMEHH UCIIPABHOM pabOThI DIIEMEHTA,
v w(t) — mapameTp MOTOKa OTKAa30B KaK (PYHKIIUIO BPEMEHHU.
OTH NoKa3aTesln HaJJe)KHOCTH HEOOXOJMMO ONPEIENIUTh MPH CIEAYIOLINX JABYX BUAAX HCIIBITAHUS:
@) ¢ BBIOpachIBAHMEM OTKA3aBIIUX HJIEMEHTOB;
0) C 3aMEHOM HOBBIMH WM OTPEMOHTHPOBAHHBIMU.
B ciyuae (a) uuciio 31eMeHTOB B IIPOLIECCE UCTIBITAHUS YOBIBAET, B cilydae (0) — 0CTaeTCs MOCTOSTHHBIM.
NuuBuayajbHble 3a1aHusA
BAPUAHT 1
ITepBriit Habop ucxoaHbIx naHHbIX (HopMmanbHOe pacnpenenenue):
155 | 147 | 126 | 139 | 137 | 132 | 120 | 165 | 163 | 156

142 | 143 | 138 | 144 | 149 | 145 | 157 | 152 | 145 | 140
140 | 145 | 169 | 148 | 121 | 135 | 152 | 138 | 128 | 161
140 | 149 | 149 | 123 | 141 | 164 | 145 | 131 | 157 | 123
136 | 146 | 140 | 130 | 147 | 108 | 122 | 133 | 115 | 165
166 | 167 | 147 | 137 | 126 | 143 | 114 | 109 | 147 | 135
147 | 148 | 153 | 146 | 128 | 145 | 135 | 147 | 151 | 151
119 | 145 | 137 | 149 | 163 | 141 | 137 | 137 | 146 | 133
128 | 123 | 139 | 134 | 154 | 149 | 144 | 166 | 152 | 159
163 | 112 | 126 | 146 | 147 | 149 | 146 | 127 | 143 | 154




Bropoit Habop ncxoaHbIX TaHHBIX (DKCIIOHEHIINATIBHOE PACTIpeIeNICHHE):

Howmep anementa

MoMeHTHBI OTKa3a Ha IEPUOE
700 gacoB

BpEMEHU

[EEN

37;90; 279; 355; 360; 420; 466; 488; 627; 671

26; 77; 141; 532; 642; 661

53;59; 164; 183; 316; 568; 607

22: 26; 134; 287; 356; 470; 472; 481

24, 40; 152; 412; 431, 486, 567; 630; 649

193; 216; 474, 488; 538; 616

86, 655; 415; 451

117; 157; 358; 462; 527; 673

O N OB IW N

74; 89; 356; 356, 420; 492; 497, 512, 548; 601

[any
o

204, 276; 327, 515, 516, 544

BAPHUAHT 2

[TepBriit Habop ncxoaHbIX naHHBIX (I"'aMMma-pacnpenenenue):

27

162

131 | 111 | 414 | 191 | 166 | 222 | 268

168

98

226

234 | 416 | 79 | 213 | 210 | 323 | 103

392

388

389

229 | 161 | 94 182 | 41 | 79 | 148

528

332

263

116 | 85 | 562 | 44 | 268 | 272 | 370

502

75

120

292 | 363 | 151 | 50 | 400 | 89 | 308

116

246

321

509 | 547 | 424 | 456 | 102 | 404 | 323

122

288

425

64 | 610 | 140 | 88 | 171 | 163 | 108

84

96

100

737 | 396 | 258 | 510 | 37 | 246 | 166

258

103

318

68 | 57 | 28 | 312|232 | 333 | 130

151

454

286

197 | 236 | 313 | 115 | 111 | 138 | 216

268

Bropoit Habop ncxoaHsix nanHbix (PaBHOMEpHOE pacnpenencHue):

Howmep s1emenTa

MoMEHTBI OTKa3a Ha IEPUOJIE

Bpemenu 600 yacoB

1

107, 201, 295; 397; 515

95: 213; 320; 403; 483; 568

97: 196; 282; 399; 504:; 584

109; 216; 328; 422; 528

112; 226; 310; 417; 524

103; 195; 300; 392; 480; 570

93; 178; 268; 375; 494

93; 203; 312; 393; 48; 581

OO N[OOI WIN

119; 210; 293; 408; 518

[EY
o

102; 220; 334; 439; 537

BAPHUAHT 3

[epBsiit HaOOp HcxoMHBIX HaHHBIX (I"aMMa-pacrpenencHue):

221

370

84 | 97 | 196 | 475|426 | 151 | 72

133

282

97

321 | 315 | 107 | 108 | 156 | 597 | 241

210

107

37

176 | 197 | 182 | 467 | 146 | 97 | 244

54

91

255

169 | 149 | 256 | 53 | 283 | 103 | 468

38

369

305

209 | 227 | 276 | 351 | 244 | 216 | 382

430

204

306

163 | 159 | 221 | 239 | 126 | 106 | 670

72




80 | 466 | 93

60 | 123 | 706 | 112 | 236 | 298

49

277 | 155 | 83

67 | 298 | 168 | 30 | 210 | 178

275

86 | 161 | 397

508 | 334 | 252 | 582 | 24 | 427

139

559 | 138 | 405

187 | 229 | 107 | 167 | 519 | 226

247

Bropoii Habop ucxoausix nanueix (HopmanbHoe pacnpenenenue):

Howmep anemenra

MoMeHTHI OTKa3a Ha nepuonc

BpeMeHn 600 yacos

[EY

110; 211; 296, 408; 512; 584

80; 167; 239; 336; 435; 523

113; 206; 292; 370; 466; 588

123; 211, 301; 397; 502

79; 197, 296, 377; 457; 538

132; 224, 302; 383; 486; 570

86, 185; 312; 390; 471, 576

106; 195; 265; 350; 431; 537

O O|INO OB WN

83; 176; 253; 328; 407; 511; 595

[EEN
o

130; 232; 371; 442; 539

BAPUAHT 4

ITepBriit Habop ucxoaubx naHHbIX (HopMmanbHOE pacnpenenenue):

156 | 161 | 145

122 1180 | 190 | 153 | 174 | 163

133

135 | 156 | 176

160 | 163 | 150 | 157 | 156 | 136

168

176 | 155 | 165

140 | 165 | 160 | 138 | 181 | 183

182

165 | 175 | 153

131 | 180 | 168 | 149 | 156 | 173

156

148 | 133 | 154

149 | 152 | 150 | 188 | 163 | 145

142

169 | 163 | 174

135|154 | 183 | 172 | 136 | 166

157

157 | 182 | 174

162 | 173 | 191 | 165 | 146 | 151

163

175 | 167 | 141

163 | 142 | 143 | 167 | 149 | 142

173

149 | 148 | 150

154 | 149 | 178 | 145 | 168 | 176

170

158 | 140 | 152

162 | 163 | 148 | 184 | 159 | 143

163

Bropoii Habop ncxoaasix naHHbIX (PaBHOMEpHOE pacmpeneneHue):

Howmep snemenTta

MoOMEeHTBI 0TKa3a Ha IEPUOAE
Bpemenu 500 yacos

[EEN

105:; 208; 323: 414

113; 216; 331; 433

111; 192; 272; 363; 453

110; 209; 314; 426

85; 192; 301; 393; 480

87;:174; 292; 381; 479

102; 195; 314; 404

94, 190; 275; 363; 449

O N0 WiN

118; 230; 331; 433

[uny
o

105; 219; 310; 408

BAPUAHT 5

I[TepBoiii Habop ncxoaHbIX naHHBIX (I"'aMMma-pacnpenenenue):

| 65 | 266 | 138 | 87 [ 219|466 | 71 | 286 | 107 | 349 |




106

231

169

219

387

82

63

92

104

96

54

243

702

245

128

153

260

448

220

326

550

210

124

293

209

473

114

228

194

334

220

29

270

481

499

854

533

606

133

174

426

212

395

199

412

182

153

109

156

65

174

142

374

170

97

52

434

392

197

356

23

200

35

286

352

53

544

198

111

93

361

409

393

20

296

409

42

73

138

515

223

345

79

98

51

25

188

194

88

106

Bropoii Habop ucxoaHbIx naHHBIX (PaBHOMEpHOE pacmpeneneHue):

Howmep anementa

MoMeHTHI OTKa3a Ha nepuoac

Bpemenu 700 yacoB

1 86; 194; 299; 406; 505; 619

2 119; 221; 333; 438; 528; 643

3 86; 200; 295; 389; 496; 600

4 107; 188; 286; 385; 501; 612

5 82; 185; 294; 392; 510; 591; 675

6 117; 234; 340; 425; 516; 613; 695

7 110; 202; 318; 414; 503; 597

8 104; 197; 310; 429; 534; 622

9 109; 196; 289; 395; 510; 619

10 83; 193; 309; 419; 507; 592; 683

BAPUAHT 6
[epBsiit HaObOp ucxoaHbIX AaHHBIX (I"aMMa-pacnpenencHue):

188 | 27 | 604 | 136 | 78 | 194 | 312 | 389 | 38 | 153
191|332 | 98 | 177 | 132 | 127 | 100 | 137 | 224 | 104
95 | 164 | 78 | 182 | 115 | 67 | 165|113 | 244 | 84
199 | 227 | 118 | 124 | 112 | 96 | 196 | 150 | 319 | 39
403 110|224 1163 | 93 | 9 | 90 | 158|377 | 77
139 | 104 | 728 | 129 | 197 | 241 | 282 | 152 | 161 | 228
171| 8 [189 381 | 50 | 177 | 98 | 156 | 37 | 277
163 [ 355|307 | 10 | 241 256 | 29 | 128 | 82 | 100
292 1221|254 | 93 | 253|515 | 44 | 58 | 434 | 167
240 | 77 | 149 | 18 | 30 | 344 | 54 | 71 | 127|271

Bropoii Habop ucxoansix ganueix (HopmansHoe pacnpeneneHue):

Howmep snemenTa

MoMeHTBI 0TKa3a Ha IEPUOAE
Bpemenu 500 yacoB

[EEN

94, 181, 278; 365; 478

87, 168; 261; 353; 468

110; 211; 336; 412

93; 194; 280; 357; 459

80; 175; 266; 365; 493

113; 230; 346; 430

88; 191, 295; 400

74, 187, 286, 405; 478

O NO OB WiN

79; 187, 308; 400; 476
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| 123; 206; 333; 464

BAPUAHT 7
[epBsiit HaObOp ucxonHbIX AaHHBIX (I"aMMa-pacnpenencHue):
226 | 649 | 453 | 304 | 340 | 321 | 50 | 497 | 149 | 293
295|323 | 61 | 257 | 54 | 226 | 277 | 97 | 222 | 76
583 | 72 | 60 | 476|281 | 1395|230 | 203 | 122 | 29
191 | 40 | 404 | 755 | 61 | 23 | 219|125 | 300 | 124
416 | 293 |1 290 | 112 | 138 | 44 | 110|176 | 90 | 547
538 | 14 | 363 | 594 | 116 | 369 | 127 | 68 | 219 | 175
233 | 700 | 223 | 466 | 380 | 532 | 230 | 141 | 256 | 996
134 | 478 | 180 | 658 | 149 | 643 | 155 | 296 | 280 | 346
205 | 495 | 508 | 134 | 314 | 244 | 287 | 579 | 343 | 272
199 | 243 | 77 | 790 | 41 | 1102 | 733 | 63 | 1412 | 354
Bropoii Habop ncxoaHsix nanHbeix (PaBHOMEpHOE pacmpenencHue):
MOMEHTHI 0TKa3a Ha IEPHOC BpEMEHU
Howmep smementa
900 yacoB
1 98; 209; 295; 392; 502; 592; 691, 806
2 111; 197, 292; 405; 509; 590, 704; 788; 877
3 105; 218; 313; 397, 485; 570, 656; 766, 870
4 105; 218; 335; 419; 532; 618; 698; 792
5 95; 196, 292; 372; 452; 534, 653; 745; 829
6 99; 208; 293; 390; 478; 561; 669; 773; 860
7 103; 211; 326; 406; 515; 624; 722; 822
8 108; 205; 299; 412; 501; 612; 731; 812; 892
9 88, 191, 278; 360; 443; 539; 644, 750; 854
10 80; 177; 277; 365; 476; 564, 661; 775; 887
BAPUAHT 8
[epBsiit HaOOp ucxoaHBIX AaHHBIX (I"aMMa-pacrpenencHue):
93 | 28 | 116|300 | 247 | 207 | 40 | 155 | 141 | 17
142 | 233 | 105 | 99 | 289 | 180 | 229 | 440 | 150 | 124
173|123 | 111 | 161 | 111 | 269 | 87 | 245 | 390 | 129
149 | 574 | 131 | 70 | 33 |200 | 41 | 60 | 41 | 16
80 | 116 1 208 | 369 | 69 | 190 | 76 | 295 | 108 | 234
78 | 119 | 87 | 132|119 | 259 | 94 | 48 | 155 | 139
253 | 234 | 135|106 | 220 | 22 | 198 | 412 | 449 | 186
151 | 85 | 155 | 90 | 301 | 429 | 165 | 304 | 207 | 124
326 | 20 | 381|279 | 49 |535| 94 | 51 | 158 | 48
38 | 140 | 195| 15 | 166 | 206 | 60 | 120 | 57 | 225

Bropoii Habop ncxoausix nanueix (HopmanbHoe pacnpenenenue):

Howmep snementa

MOMEHTHI OTKa3a Ha MePHOIe
900 gacosB

BpPCMCHU

1

73: 169; 282:; 341; 425; 540:; 663; 777

2

73; 147; 213; 305; 372; 461; 569; 666; 768; 873

3

109; 200; 286; 402; 480; 575; 718, 797, 871




112; 197; 286; 380; 486; 564; 665; 782; 889
92; 187; 260; 355; 476; 567; 668; 760; 865

88; 191; 313; 419; 533; 609; 700; 797

110; 221; 369; 448; 529; 643; 772; 887

94; 182; 280; 340; 436; 534; 638; 750; 875

99; 202; 274; 365; 441; 526; 643; 742; 825; 899
101; 193; 288; 419; 542; 635; 716; 799; 881

O N O~

[EEN
o

BAPUAHT 9
[epBsiii HaOOp HcxoMHBIX JaHHBIX (I"aMMa-pacrpenencHue):

350 (244 | 69 | 234 | 145|196 | 389 | 23 | 251 | 127
226 | 118 | 219 | 204 | 120 | 180 | 406 | 182 | 74 | 240
206 | 257 | 181 | 104 | 130 | 341 | 245| 9 | 226 | 161
147 71 | 219|361 | 162 | 112 | 67 | 182 | 34 | 76

143 | 60 | 119 | 190 | 281 | 437 | 226 | 304 | 41 | 148
228 | 37 | 296 | 51 | 254 | 44 | 190 | 143 | 795 | 117
191 | 14 | 392 | 157 | 16 | 203 | 89 | 346 | 303 | 40

377 (319|258 | 37 | 68 | 235|385 | 128 | 111 | 640
136 | 224 | 174 | 601 | 35 | 71 | 345|132 |197| 35

331| 83 | 97 | 178 | 328 | 194 | 110 | 120 | 106 | 109

Bropoii Habop ncxoaHbIx maHHBIX (PaBHOMEPHOE pacmpeneneHue):
MoOMEeHTBI 0TKa3a Ha MEPHO/IC

BpemeHu 600 yacos

104; 200; 287; 373; 477; 586

96, 198, 314, 399; 513

81; 165; 277; 375; 475; 562

111, 226; 312; 413; 530

111, 209; 322; 406; 516; 596

83; 198; 288; 384, 484; 468; 565

99; 215; 317; 415; 506

84, 200; 316; 431, 516

109; 218; 330; 435; 536

85; 172; 271; 386; 496

Howmep snementa

[EEN

O O|NO OB W

=
o

IpakTHueckas padora Ne2. MCCJIEJJOBAHUE HAJIEXKHOCTHU HEPE3EPBUPOBAHHOM
TEXHUYECKOHN CUCTEMBI
Jano:
® CTPYKTypHas cCXeMa CHUCTEMBI B BH/IE OCHOBHOT'O (TIOCJICIOBATEILHOTO B CMBICJIC HAZIE)KHOCTH )
COCIMHEHHUS DJIEMEHTOB;

® /1 — YHCJIO DJIEMEHTOB CUCTEMBIL;
e i — MHTEHCHBHOCTH OTKa3a I-ro dJIeMeHTa CUCTEMBL | = 1, 2,..., 7;
® Ij— pHCK HW3-3a OTKa3a I-ro sjeMeHTa cuctemMsl, i =1, 2,..., n;

[ J

R — nonycTumslii puck;
e 7 — cymmapHOe BpeMs pabOThl CHCTEMBI.

Onpenenurb:

B nokazaTenn HaACKHOCTH CUCTEMEL:

. P.(t) — BeposTHOCTH Ge€30TKa3HOM PaOOTHI CHCTEMBI B TEUCHHE BPEMEHH t, a TakKe ee
sHaueHHI npu t =Tut=T;



T — cpenHee BpeMsi 6€30TKa3HOM pabOTHI CUCTEMBI;

R.(t) — puck cucTembl Kak QYHKIIUIO BpeMeHH; 3HaueHue puckanpu t =Tut=T;

BO3MOJKHOCTb pacyeTa prcKa 1o npuobmKkeHHoH Gopmyote.
BapuanTtsl 3aganuii k padore 2

B 3agaHuax NpuHATHI cienyrolye 0003HaueHus:

T — cymmapHoe BpeMst pabOThI CHCTEMBI, Jac.
R — nomyctumslii puck, yci ef.

: -1
Aj —HMHTEHCUBHOCTb OTKA30B I-T0 3JIEMEHTa, Jac .

Ii— PHUCK CUCTEMBI M3-3a OTKa3a i-ro 3JIeMEeHTa, YCII. e/1.

Bapuanr 1
Howmepa smeMeHTOB 1 2 3 4 5 6 7 8
2-107, qac™ 11 ] 05| 3 | 42 | 36| 21| 44 | 48
r, yCIL.ej. 2500 | 6000 | 3000 | 2850 | 6180 | 4200 | 680 | 1000
T=1450gac, R = 7500 ycm. ex.
Bapuant 2
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-107°, ac™ 21 | 15 | 32 | 22 | 39| 24| 14 | 18
I, yci.es. 6800 | 9200 | 2000 | 20000 | 6450 | 5200 | 1680 | 160
T=13504ac, R = 3500 yci. ex.
Bapuanr 3
Howmepa srmeMeHTOB 1 2 3 4 5 6 7 8
2-107, qac™” 01 | 25|31 |12 | 16 | 23| 04 | 46
I, yCILes. 10500 | 8000 | 6000 | 285 | 6000 | 5200 | 68000 | 1400
T=23504ac, R = 2500 ycu. ex.
Bapuanr 4
Howmepa smeMeHTOB 1 2 3 4 5 6 7 8
2-107°, gac™ 16 | 13 | 23 | 41 [ 32| 27 ] 04 ] 08
r, yCIL.es. 3500 | 6450 | 3250 | 28500 | 6780 | 4280 | 2680 | 1800
T=3500 gac, R = 7000 yci. ex.
Bapuanr S
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-107, vac™ 11 ] 25 37 02| 26| 24 | 14 ] 38
I, yci.en. 5200 | 4200 | 1400 | 2850 | 6460 | 44560 | 8080 | 3000
T =4000 gac, R = 7500 yci. ex.
Bapuanr 6
| HomepasmementoB | 1 | 2 | 3 | 4 | 5 | 6 | 7 8




2-107, vac™! 31 | 15 ] 29 | 47 |32 ] 29 ] 24| 18
r, ycI.es. 2500 | 6000 | 3000 | 2850 | 6180 | 4200 | 680 | 1000
T=1450gac, R = 6500 yci. ex.
Bapuanr 7
Howmepa snemeHTOB 1 2 3 4 5 6 7 8
2-107, gac™ 12 | 28 | 43 | 41| 06 | 01 | 25 | 1,7
I, yCILes. 4500 | 6500 | 3100 | 1850 | 6350 | 5200 | 380 | 1400
T =4350gac, R = 3500 yci. ex.
Bapuanr 8
Howmepa smeMeHToB 1 2 3 4 5 6 7 8
2-107, qac™ 08 | 07 | 27 | 19| 46 | 22 | 34 | 42
I, yCILes. 500 | 600 | 300 | 285 | 618 | 420 | 680 | 100
T =4450 gac, R = 6500 yci. ex.
Bapuanrt 9
Howmepa srmeMeHToB 1 2 3 4 5 6 7 8
2-107, uac™ 31 | 25 | 32| 22| 26| 24| 41| 38
r, yCILes. 1500 | 2000 | 3100 | 3850 | 3180 | 3200 | 3680 | 3000
T=2050gac, R = 3700 ycu. ex.
Bapuant 10
Howmepa smeMeHTOB 1 2 3 4 5 6 7 8
2-107°, gac™ 11 | 25 | 3 | 44 | 33 ] 22| 46 | 41
r, yCILes. 3500 | 6300 | 3300 | 3330 | 6380 | 4300 | 6830 | 1300
T=1290 gac, R = 5700 ycu. ex.
Bapuanr 11
Howmepa smeMeHTOB 1 2 3 4 5 6 7 8
2-107°, gac™ 2 0,5 1 4 3 2 4 4
r, yCIL.es. 3500 | 4000 | 3400 | 4850 | 4180 | 4400 | 6480 | 1400
T=1540 gac, R = 5070 ycu. ex.
Bapuanr 12
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-107, wac™” 11 ] 05| 3 | 42 |36 ] 21| 44| 48
I, yci.en. 3500 | 5000 | 3500 | 5850 | 5180 | 5200 | 5680 | 1500




T =4150 yac, R = 5078 ycu. en.

Bapuanr 13
Howmepa 311eMeHTOB 1 2 3 4 5 6 7 8
2-107°, gac™ 1 02 | 23| 2 [ 33|24 46 | 41
I, yci.en. 3500 | 6500 | 5000 | 2550 | 6580 | 4500 | 6580 | 1050
T =15450 gac, R = 750 ycn. ex.
Bapuant 14
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-107°, gac™ 3 35 | 2 4 3 25 | 24 | 38
I, yci.en. 5500 | 6050 | 3050 | 5800 | 6150 | 4250 | 6850 | 1550
T =430 gac, R =700 ycm. ex.
Bapmuant 15
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-10°, gac™ 21 | 25 | 23 | 41 | 46 | 41 | 42 | 45
I, yci.en. 4500 | 6040 | 3400 | 4850 | 6480 | 4400 | 6840 | 1400
T=1290 gac, R = 550 ycn. ex.
Bapuant 16
Howmepa snemenToB 1 2 3 4 5 6 7 8
2-107°, gac™ 31 | 15| 35 | 46 | 16 | 27 | 34 | 44
I, yci.es. 2540 | 6400 | 30400 | 2840 | 6140 | 4240 | 6480 | 1040

T=3500 gac, R =500 ycu. ex.

ITpakTyeckas padora Ne3. [IOKA3ATEJIN HAAEX KHOCTH OB BEKTA.
KJIACCUOUKALIUA OTKA3O0OB.

enb: mpwoOpeTeHHe HABBIKOB pacyeTa IoKa3aTelield HaJeKHOCTH HEBOCCTAHABIMBACMOTO
o0BeKTa.

NupuBuayanbHble 3aganus 3aoaua I. Ha ucnbeiranue moctaBieHo No=1500 OXHOTHITHBIX
anekTpoHHbIX Jami. 3a 5000 u otkazanio N(t)=100 mammn. TpeOyeTcs: onpenesinTh 3a MEPUOJ
3000 4 BeposiTHOCTH Oe30TKa3HO# paboTsl P(t) u BeposiTHOCTH 0TKaza Q(t).

3aoaua 2. Ha ncnbitanue nocrasieHo Ng=2000 oxnotunHbix npudopos. 3a nepsbie At1=3000 u
otkazasio 100 mpubopos, a 3a uHTepBas BpeMenu At;=3000...4000 u otkazano emie At;=100
npudopoB. Tpedyercs onpenenuts yactoty f(Aty) u naTeHCHBHOCTH A(Al) 0OTKa30B IPUOOPOB B
npomexyTke Bpemeru At = 3000—4000 u.

3adaua 3. Tpu OTHOTUIIHBIX OOBEKTA MOCTABJICHBI HA UCTIBITAHUS. 32 MEPUO]T HAOII0IeHUs OBLIO
3a(UKCHUPOBAHO TIO TIEPBOMY OOBEKTY 8 0TKa30B, Mo BTopomy — 10, Tpetbemy — 8. HapabGoTka
nepBoro oowekra cocraBuna t;=160 4, Broporo t,=300 4, Tpersero t3=240 4. Onpenenutsb
HapaOOTKy 0ObEKTOB Ha OTKa3.



3aoaua 4. Ilyctb Bpemst pabOTHI 3JIEMEHTA /10 OTKa3a MOJYMHEHO HYKCHOHEHIMAIbHOMY 3aKOHY
5 .
A=2,5-10"u ~. TpeOyeTcst onpeaeiuTh BEpOITHOCTh Oe30TKa3zHOM padoThl P(t), yactoTy 0TKa30B

f(t) u cpemmroro HapaboTKy 10 0TKa3a | 1pm t=1000, 2000, 3000 u.

3adaua 5. B TeueHne HEKOTOPOTo MEPHOAA BPEMEHHU MPOU3BOIMWIOCH HAOIIOACHHE 32 paboToi
oJHOro 00bekTa. 3a Bech mepuoj 3aperucrpupoano N(t)=10 orkazos. [lo Hauyaga HAOIIOACHUI
00BeKT mpopaboTan 258 4, Kk KOHIly HaOdroAeHus HapaboTtka coctaBuwia 1000 u. Onpenenutsb
CpPEeIHIOI HapaOOTKy Ha OTKa3 T,

3adaua 6. B anmapatype 6bu10 3adukcupoBano 10 oTka3oB. BpeMs BOCCTaHOBIEHUSI COCTABUIIO:
11=10 mun, t,=20 MuH, ;=12 MuH, {4, =10 mun, ts=15 MuH, ;=25 mun, t7=25 MuH, {g=30 MuH.
Tpebyercs onpenenuTh CpeHee BpeMsi BOCCTAHOBJICHHS allapaTypsi L.

3aoaua 7. Anmapatypa mmena CpeaHIO HapaboOTKy Ha oTkaz 1,=75 4 W CpeIHee Bpems
BoccTaHoBieHus t;=1,2 4. Tpebyetcs onpenenuts K03 PUinueHT roToBHOCTH K.

3a0aua 8. W3BECTHO, YTO HWHTEHCHBHOCThL OTKa3oB A = 0,01 q’l, a cpeaHee BpeMs
BoccTaHoBieHHUsT t,=5 4. TpeOyercs BBHIYHCIUTH KOIPQPUIMEHT TOTOBHOCTH. 3aKOH
pacnpeieneHus SKCIIOHEHIIMATbHBIMN.

3adaua 9. Onpenenutb KO3PPUIUCHT TEXHUISCKOTO UCIIOJIB30BAHUS MAIIWHBI, €CJIH U3BECTHO,
YTO MAIIMHY AKCIUTyaTHPYIOT B TeueHue roaa 7,=9010 u. 3a »ToT mepuoja 3KCIulyaTaruu
MAaIIMHBI CYMMapHOE BPEeMsI BOCCTAHOBJICHHS OTKa30B cocTaBwio t,=50 4. Bpems mpoBeacHus
persnamenTa coctabiser t,=10 4. CymmapHoe Bpems t,, 3aTpayeHHOE HAa PEMOHTHBIE PaOOTHI 32
NIepUO/T SKCIUTyaTauu coctasisieT 10 cyTok.

3aoaua 10. Ha wucnertanue moctaBieHo Ng=500 wm3genmit. 3a Bpems t=3000 4 orka3zaiuo
n(3000)=100 wu3nenmii, 3a wuuTepBan At=100 u orkazano N(At)=50 wusmenmii. TpeOyercs
OIPEJICITUTh BEPOSITHOCTh Oe30TKa3Ho# paborel P(t), yactory orkazor f(t) u MHTEHCHBHOCTH
otkazoB A(t) 3a 3000, 3100, 3050 gacoB, yacToTy MHTEHCHMBHOCTH A(f) OTKa30B B HMHTEpBase
3000...3100 yacos.

IpakTuyeckas padora Ned. HCCJIEJOBAHUE CBOMCTB CTPYKTYPHO-
PE3EPBUPOBAHHBIX CUCTEM I1PU OBIIEM PESEPBUPOBAHUUN
SAMEINEHUEM

IlocTanoBka 3aga4u
JlaHo:
- TEXHUYCCKasA CUCTEMA C OCHOBHBIM COCIUMHCHHEM 3JICMCHTOB,

n
- A= Z/l. — MHTCHCUBHOCTb OTKa3a HEPE3EPBUPOBAHHON CUCTEMBI, COCTOSIICH
i=1
U3 11 DJIEMEHTOB;
- t — Teky1ee BpeMs pabOThl CUCTEMBI;
- M — KpaTHOCTb PE3epPBUPOBAHMS, HE MMPEBOCXOISIINIAS 110 YCIOBHIM (hHU3UUECKON
peanu3yeMoCTH YeThIpeX, T. €. m <4 .
Heobxoaumo:
- IPOBECTH CPAaBHUTEIbHBIN aHAJIN3 HaJSKHOCTH OJHOTHITHBIX CUCTEM MPH 00I1EeM MOCTOSHHOM
PEe3€pBUPOBAHNH U IIPU PE3EPBUPOBAHUY 3aMEILICHUEM:
- UCCIIeI0BATh BIUSHUE HA/IEKHOCTH aBTOMAaTa KOHTPOJIS M KOMMYTalMK Ha 3()(h)eKTUBHOCTh
pe3epBUPOBAHMS 3aMELLIEHUEM;
- ICCIIEJ0BATh CBOMCTBA MHTEHCUBHOCTU OTKAa3a PE3€PBUPOBAHHON CUCTEMBI.
Jlis vHOUBUAYaNbHBIX 3a/1aHU CJIeyeT UCIIOIb30BaTh UCXO/IHbIE TaHHBIE U3 paboTHI 4.
NumuBuayanbHble 32 1aHASA
B 3amaHuax A — MHTEHCUBHOCTH OTKa3a HEPE3epPBUPOBAHHON CUCTEMBI, qac™.
BAPUAHTbBI 1—8



Howmep BapuanTa 1 2 3 4 5 6 7 8 B
[ ]
4-10”. uac™ 38 14 15 127 119 (32 l41 [1.2 APUAHTBI
916
Howmep Bapuanta 9 10 11 12 13 14 15 16 B
[ ]
/107, uac™ 50 137 |75 |26 |68 |5 44 133 | APMAHTBI
17—25
Howmep Bapuanra 17 18 19 20 |21 22 |23 24 |25
/107, uac™ 47 |65 (35 (84 (29 (28 |46 (43 |62

agprwnE
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10.

11.
12.
13.
14.
15.
16.

17.

IIpakTuueckas padora NeS. TEXHUYECKASA JUATHOCTHUKA ACY. AJITOPUTMBbI
N METOAbI IMATHOCTUPOBAHUSA

Heabio padoThl SBISETCS: M3yYSHHE MPOIIETYP TECTOBOTO TUATHOCTUPOBAHUS HA OCHOBE
HETIEPECEKAIIINXCS TECTOB; IMOJTyYCHHE HAaBBIKOB TIOCTAHOBKH JIMATHO3a TIOCPEJICTBOM PEIICHUS
3a/1a4¥l IMarHOCTUPOBAHUS TEXHUICCKOW CUCTEMBI U MIPOBEICHUS aHAIH3a TTOTYICHHBIX
pe3yIbTATOB.
1. Ucnonb3yst METOJT IO3JIEMEHTHBIX IMTPOBEPOK, COCTABLTE ONTUMAIBHYIO TIOCIIEI0BATEIHHOCTh
BBITTOJIHEHHS TECTOB TIPU IMAarHOCTUPOBAHUM MPUYHH HeucnpaBHocTH HC.
2. [Ipoananu3upynTe MPUIHHBI BO3MOKHOTO HEUCIIPABHOTO COCTOSTHHUSI CHCTEMBI, KOTOPBIE HE
KOHTPOJIMPYIOTCS pacCMaTPUBACMBIMHE B 3a71aue TecTaMu. Pe3ylibTaThl aHaM3a 3anuIimTe B
BBIBOJIE Pa0OTHI.

Tumnosoii nepevyeHb BOMPOCOB K IK3AMEHY:
OO01re NOHATHS TEOPUH HAJISKHOCTU. TepMUHOTIOTHUSI.
[TokazaTenn 6€30TKa3HOCTH: BEPOSITHOCTh 0€30TKa3HOU PaboThI, cpeaHssi HapaboTKa /10 OTKa3a.
[TapameTp moTOKa OTKA30B, MHTEHCUBHOCTh OTKa30B, HApAOOTKA HA OTKa3.
[Toxazarenu JOITOBEUYHOCTHU: PECYPC, CPOK CITYHKOBI.
[TokazaTenu peMOHTOMPUTOTHOCTU. BUABI TEXHUYECKOTO 00CyXuBanus. KonmuecTBeHHbIC
XapaKTePUCTHKU PEMOHTOIPHUTOTHOCTH.
ITokazaTenu coxpaHsIEMOCTH.
KomrmuiekcHble moka3areny HaZie:KHOCTH: KO3 PHUIIMEHThI TOTOBHOCTH, TEXHUYECKOTO
WCIIOJIb30BaHUS, ONIEPATUBHON TOTOBHOCTH.
Otkassl m3aenuii. Kpurepuii otkasza. Knaccudukamus oTka30B MalivH.
IIpyunHbI OTKa3a MalIUH.
[lepBuunas 00pabOTKa HIKCIIEPUMEHTATBHOIO MaTEpHaa 1Mo HaIeKHOCTU U3EIUM.
Bapuaronnsie psapl. CTaTUCTHUECKUE XapAKTEPUCTHKH: CPETHEE KBAIPATUIECKOE OTKIIOHCHHE,
Kod(puIMeHT BapuaIym, Moia, MeJIliana, aCCHMETPHS U DKCIIECC.
[TepBuunast 06pabOTKa HKCIIEPUMEHTATHFHOTO MaTEepHalia Mo HaAeKHOCTH U3IEHA. [ nCTOrpaMMmBbl.
AnmpokcuManiys CTaTHCTUYECKUX paclpeiiesieHuid (THCTOrpaMM) TEOPETHUIECKUMH 3aKOHAMHU.
HopmanbHoe pacripeeneHue npu OLeHKax MoKa3aTesiel Hale)KHOCTH.
XapakTepucTUKa CI0XKHOU CUCTEMBIL. JJOCTOMHCTBA M HEIOCTATKH CIOKHBIX cucTeM. CTpyKTypHas
cxema Ha/Ie)KHOCTH MaIIUHBI.
CxemHas HaJIeXKHOCTh CJIOKHOM cucTeMbl. [lapanienbHoe, mocnenoBaTeIbHOE U
KOMOWHHUPOBAHHOE COeIMHEHME dNIeMeHTOB. [IoHsATHE pe3epBUpOBaHUS.
Omnpenenennie CXeMHON HaJIEKHOCTU TMPHU MPOEKTUPOBAHUHU MalllvH. PaznenbHoe u ob1iee
pe3epBUpPOBAHUE.
Hopmupoanue nokazareneit HagexxHocTu MainH. Knacceel HagesxxHocTu uznenuil. PaspaboTka
TpeOOBaHUH K IMOKA3aTENSIM HaIe)KHOCTH.



18. Pa3zpaboTka TpeOOBaHUM K HAJAEKHOCTH JIE€MEHTOB MalllnH. PacusieHeHne MalH Ha
CTPYKTYpPHBIE DIIEMEHTHI.

19. Pacnpenenenue HapaOOTKH Ha OTKa3, BEPOSTHOCTH OE30TKa3HOM paboThl MAalIMHEI U €€ pecypca
MEKLY JIEMEHTaMH.

20. Cxema JOCTH)KEHUS 33JaHHOTO YPOBHS HA/IEKHOCTH JIEMEHTOB MAIllUH PAaCUeTHBIMU METOAAMHU.

21. Cxema OIeHKH YPOBHS HA/ICKHOCTH JIETaJIeH MAIIWH SKCIIEPUMEHTAIbHO- PACIETHBIMU METOIaMHU.

22. OCHOBHBIE ATaIbl KOMIUIEKCHOM MPOTpaMMbl 00€CTICUCHUS HAJIS)KHOCTU M3AEITHS.

23. DKcnepruMeHTaIbHbIEC UCCIIEJOBAHMS Ha PA3IUYHBIX CTAHMX KU3HEHHOTO IIMKJIa MAIIHH TPH
MIPOTHO3UPOBAHUH U OIICHKE HAIEKHOCTH.

OneHnBanne pe3yabTaToB oOydYeHHss B (opmMe ypoBHS CPOPMUPOBAHHOCTH
DJIEMEHTOB KOMITETEHIIMI TPOBOAUTCS IyTEM KOHTPOJISI BO BpeMs MPOMEKYTOUHOM
aTTecTally B popMe FK3aMeHa:

a) OLIEHKA «OTJIUYHOY» — KOMIIETEHIIMs cPOPMUPOBaHA TTOJHOCTHIO HA TIPOJABUHYTOM
YpOBHE;

0) OlLlIeHKa «XOpPOIIO» — KOMIETEHIIUA C(hOPMHUPOBAHA HA TIOBBIIIICHHOM YPOBHE;

B) OIICHKAa «YIOBJIETBOPHUTEIHHO» - KOMIIETEHIUS c(HOpMHpOBaHA Ha MOPOTOBOM
YpPOBHE;

T') OIICHKA «HEYOBICTBOPUTEIHHOY - KOMIIETSHIIHS HEe C(hOPMUPOBAHA

Kpurepun, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OLIEHKH IIPU NPOBEAECHUU TEKYILErO
KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalluy NpUBEAEHbI B Ta0M. 1.

OueHka «HEyAOBIETBOPUTEIIBHO)» CTABATCS TAKXKE B CIy4asiX, €CIH O0y4YaroIIHUUCs
HE MPUCTYyNajd K BBINOJIHEHUIO 33JaHUsA, a TaKKe MpU OOHAPYKEHUHU CIIEAYIOLIUX
HapyLICHUN:

— CIIMCBIBAHMUE;

— IUIaruar;

— (anbcuduKaysa JaHHBIX U PE3YyJIbTaTOB PAOOTHI.

Tabnuua 1 — Kpurepuu BeICTaBiIeHUS OLICHOK MPU MPOBEICHUH TEKYILIETO KOHTPOJIS
Y IIPOMEKYTOYHOM aTTECTALIUU

[IIxana oneHKn Ouenka Kputepuii BbICTaBIICHUSI OLICHKU
YetbipexOanabHas OtnnyHO OOyuvaromuiics OTBETHJI Ha BCE TEOPETUUYECKHE
HIKaiza Bornpockl. [lokazan 3HaHus B paMkax ydeOHOTo

Marepuaia, B ToM uucie U no 3aganusam CPC.
Bemonmawin - npaktuueckue  3agaHud.  Ilokazan
BBICOKMI ypOBEHb YMEHUS U BIaJCHUS HAaBBIKAMU
IIPUMEHEHHUsI MOJYYEHHBIX 3HAaHWUW U YMEHMU IpHU
pelmeHuy  3aJad B PACIIMPEHHBIX  paMKax
y4yeOHOro MaTepuara.

XOpOIIIO OOyuaromuiicss OTBETHJ Ha OOJBIIYI0 4YacTh
TeopeTudeckux BomnpocoB. [lokazanm 3HaHuSA B
y3KHUX paMKax ydeOHOro Marepuana. BeimomHmn
MIPaKTUYECKHUE 3aJaHusl € JIOIYCTUMOM
norpemHocThro.  Ilokasasm  xopomwmii  ypoBEHb
YMEHMS U BIAJACHUS HABbIKAMU IPUMEHEHUs
MIOJIYYEHHBIX 3HAHUM W YMEHHMU NIpPH PEIICHHUH




3aJa49 B paMKax yueOHOTO MaTepuaia.

YAOBJIETBOPHUTECIBHO

OOyuaronyecs IpU OTBETE Ha TEOPETHUYECKUE
BOIIPOCBI M IPU BBIIOJIHEHUU IIPAKTHYECKUX
3aJaHuii ¥ paboT, MPOAEMOHCTPUPOBAT HHU3KUH
YPOBEHb 3HAaHUM W YMEHUH IPU PEIICHUM 3a7a4 B
pamkax ydeOHoro marepuana. [Ipu orBeTax Ha
JIOTIOJIHUTEIbHBIE  BOIIPOCHI  OBUIM  JIOMYIIEHBI
HEIPABWIBHBIE OTBETHI

HCYAOBJICTBOPHUTECIIBHO

OOyuaronecss MpU OTBETE Ha TEOPETHUYECKHUE
BOIIPOCHI U TP BBIIIOJIHEHUM IPAKTHUYECKUX
3ajaHuil  paboT, MNPOJEMOHCTPUPOBAN KpaiHe
HU3KHHA YPOBEHb 3HAHUN M YMEHHH IIPU PELICHUU
3ajad B paMmkax ydeOHoro wMarepuana. Ilpu
OTBETaxX Ha JOIMOJHHUTEIbHBIE BOIPOCH OBLIO
JIOIIYIIIEHO MHOECTBO HENPABUIIbHBIX OTBETOB




2.3. UTtorosasi amarHocruyeckasi padora no JucuuIInHe

3AIAHUS JUISI JMATHOCTHUYECKOM PABOTHBI IO TUCIHUTIINHE
«)];narnocnma H HAACKHOCTD AaBTOMATH3UPOBAHHBLIX CUCTEM))

00BEKTa BBIITOJIHATH
TpeOyeMble
(GyHKIIUYU, B TCUCHUE
Y TIOCJIE XpaHCHUS U
(nm)

TPaHCTIOPTUPOBAHMSL.

HapaOoOTKH;

B) CBOMCTBO 00BEKTa COXPAHATh PAOOTOCTIOCOOHOE COCTOSTHUE /10
HACTYTUICHUS MPEACIIbHOTO COCTOSIHUS TIPU YCTAaHOBJICHHOW CUCTEME
TEXHUYECKOTO OOCTY)KUBAHMS 1 PEMOHTA;

') CBOMCTBO O0OBEKTA COXPAHATH B 3aJaHHBIX Mpe/ierax 3HAUCHUS
napaMeTpoB, XapaKTePU3YIOIIUX CIOCOOHOCTH 0OBHEKTA BBIMOIHATh
TpeOyeMblie GyHKIIMU, B TEUCHUE U TTOCIIE XpaHEHUS U (HJIN)
TPaHCTIOPTUPOBAHMS.
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r) CBOHCTBO 0ObekTa | SAKOHUHTE onpezenenue. Hanexnocts — aro: U]-1 onk-7 3Haer n
a) CBOMCTBO TEXHUYECKUX CHCTEM BBINOIHATD 3a/1aHHble (DYHKIUN TPHMEIBIET OCHOBHbIC
COXpaHﬂTB B y ’ MCTOAUKHN AHMAIr'HOCTHUKHU
3a/[aHHBIX Tpejesax | COXPaHss BO BpEMEHM 3HAUECHME yCTAHABIIMBAEMBIX DKCILTYaTallMOHHBIX ¥ HAIEKHOCTH
SHAYCHUS MOKA3aTeNen B 3aJJaHHBIX MPENENaxX, COOTBETCTBYIOIINX 33 JaHHBIM ABTOMATH3NPOBAHHBIX
COKTIMAM ¥ VCIOBISM: CHCTEM HEOOXOIUMBIX
11apaMeTpos, P y ’ IIPY UX HACTPOMKE U
XapaKTEPU3YIOLIIX 0) CBOMCTBO CUCTEMBI UJIU 3JIEMEHTA HENIPEPHIBHO COXPAHAThH HaJIaJIKe
CIIOCOOHOCTH paboTOCIIOCOOHOCTh B TEUEHNE HEKOTOPOI'O BPEMEHH UM HEKOTOPOM OIK




COCTOAHUA CUCTCMBI,

2) 3aKJIFOYAIOIIeecs B HAPYIICHUH UCTIPABHOT'O COCTOSIHUS CHCTEMBI;
3) npuBoOAsIIee K HACTYIUICHHIO MPEACILHOTO COCTOSIHUS CUCTEMBI;
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CBoMCTBOM 00BEKTa COXPAHITH PA0OTOCIIOCOOHOE COCTOSIHUE JI0 OIIK- | UA-1 onk-7
HACTYTUICHUS MPEACIIBHOTO COCTOSIHUS TIPH YCTAaHOBJICHHOW CHCTEME 7
TEXHUYECKOTO OOCTY)KMBAaHMS M PEMOHTA Ha3bIBACTCHL. ..
a) HaJIG)KHOCTB;
2. | 0) 6e30TKa3HOCTb;
0) 6€30TKa3HOCTB;
B) JOJTOBEYHOCTD;
') PEMOHTOIIPUTOJTHOCTb;
1) COXpaHsI€MOCTb;
TexHHYeCcKoe COCTOSIHUE CUCTEMBbI, TP KOTOPOM OHA COOTBETCTBYET OIIK- | BA-1 onk-7
BCEM TPEOOBAaHMIM, YCTAHOBJICHHBIM HOPMATUBHO-TEXHHUCCKOU 7
JIOKYMEHTAIMEH, Ha3bIBAETCH. . .
a) UCTIPaBHOE _
3. a) UCTIPAaBHOE COCTOSIHUE;
COCTOSIHUE;
0) paboTOCTIOCOOHOE COCTOSIHUE;
B) IIPEJIETIBbHOE COCTOSIHUE;
r) 6€30TKa3HOE COCTOSTHHE.
1) 3aKirouaromeecst B | 3aKOHUMTE onpezienenne. OTKas — 9T0 COObITHE: OIIK- | UA-1 onk-7
HapYLICHAN 1) 3akiroyarorieecs B HapyIICHHH PadOTOCIIOCOOHOI'0 COCTOSHUS 7
4. | paborocmoco6HOro | CUCTEMBI;
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4) HeT NPaBUIIBHOTO OTBETA.
3akoHuuTe onpeaeneHue. TeXHUUeCKuil pecypc — 3To: OIIK- | UA-1 onk-7
a) cyMMapHast a) cyMMapHas IpoJI0JHKUTENBHOCTh WK 00beM paboThl 00BEKTa OT 7
IPOIOJKUTENBHOCTE | HAualla €ro SKCIuTyaTaluu (WM €€ BO30OHOBJIEHHS I10CIIE PEMOHTA) 10
WM 00BbEM PabOTBI | TIEpexoia B PEIEIbHOE COCTOSHHE;
00BEKTa OT Hayaa 0) MPOJOJKUTEIBHOCTD I 00beM pabO0Thl 00BEKTa OT OKOHYAHUS
. ?ro SKCILTyaTaltnl | poccranoBIeHHS €r0 PaGOTOCIIOCOOHOr0 COCTOSIHUS IIOCIIE OTKA3a [0
. | (mm ee
BO3HUKHOBEHUS CIICAYIOMIErO 0TKa3a;
BO300HOBJICHHSI 5 5 5
MOCITE PEMOHTA) 710 B) IPOJOJIKUTEIIFHOCTD WU 00BEM pabOThl 00BEKTa OT HAaYaIa €ro
nepexoza B AKCILTyaTaluy 10 BOSHUKHOBEHHS TIEPBOTO OTKA3a,;
MpEeAEIbHOE I') KaJeHaapHas IPOIOKUTEIHLHOCTh WM 00bEeM pabOThl 00BEKTA OT
COCTOSIHHE, HayaJia ero SKCIulyaTaluu (UJy ee BO30OHOBIIEHHSI IOCIIE PEMOHTA) J10
nepexo/ia B MpeeIbHOE COCTOSTHUE.
0) oTHOLIEHKE YnClia | 3aKOHYHTE Oompeenenne. MHTEeHCHBHOCTH OTKAa30B — 3TO: UA-1 onk-7
OTKa3aBIINX a) OTHOIIIEHHE YUCJIa OTKA3aBIIUX AJIEMEHTOB B €IMHUITY BPEMEHHU K
OOBEKTOB B €/IMHULLY MIEPBOHAYATILHOMY YHCITY UCITBITBIBAEMBIX 3JIEMEHTOB IIPH YCIOBUH, 9TO | OTIK-
6. | BpeMEHHU K CpeTHeEMY
OTKa3aBIIIHE JIEMEHTHI HE BOCCTAHABIIMBAIOTCS; 7

YHCITY UCTIPABHO
paboTaronux
00BEKTOB MPHU

0) OTHOLIEHHUE YKCIIa OTKA3aBIIMX 0OBEKTOB B €MHUILY BPEMEHH K
CpPEeIHEMY YHCITY UCIIPABHO PabOTAIOMUX O0BEKTOB MPU YCIOBUH, YTO
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OTBCTA.

0) oTHOIIEHNE HApaOOTKHU BOCCTAHABIMBAEMOT0 OOBEKTA K YUCITY OTKA30B
B TEUEHHE dTON HApaOOTKU;
B) MaTeMaTH4YECKOE OKUAaHNE HApaOOTKU 00HEKTA OT OKOHYAHUS
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YCIIOBUH, YTO OTKa3aBIIIHE JIEMEHThI HE BOCCTAHABIIMBAIOTCS;
OTKa3aBIINE B) OTHOLIEHUE YKCIIa OTKA3aBIIUX AJIEMEHTOB B €IMHUILY BPEMEHU K
SJICMCHTBI HE YUCITy 3JIEMEHTOB, IOCTABJIEHHBIX Ha MCIIBITAHKUE PH YCIOBHH, YTO
BOCCTaHaBJIUBAIOTCS;
OTKa3aBIlIke 00pa3Ibl MTHOBEHHO 3aMEHSIOTCSI UCIIPABHBIMMU;
T') OTHOIIICHNE YUCJIa OTKA3aBIINX YJIEMEHTOB B €AMHUILY BPEMEHH K
YHCITy 2JIEMEHTOB, TTOCTABJIICHHBIX HAa UCTBITAHUE TIPU YCIOBUH, UYTO
OTKa3aBIIIre 00pasilbl HE 3aMEHSFOTCS HCTIPABHBIMHL.
[Toka3zarenp HaJIEKHOCTH BOCCTAHABINBAEMBIX 00BEKTOB, KOTOPBII OIIK- | UI-1 onk-7
OTIpPENIETSETCS] OTHOIIEHUEM YKCIa OTKA3aBIIUX 3JIEMEHTOB B €AUHUILY 7
BPEMEHU K YUCILY JIEMEHTOB, ITIOCTAaBJICHHBIX HA UCIIBITAHUE, HA3BIBACTCS:
7. | 6) gacToTa OTKa30B; | a) BEPOATHOCTh OE30TKa3HON paboThI;
0) yacToTa OTKa30B;
B) UHTEHCUBHOCThH OTKAa30B;
I) MapaMeTp MOTOKa OTKA30B.
8. 3akonuute omnpezaeneHue. CpenHss HapaboTKa Ha OTKa3 — 3TO: OIIK- | UA-1 onk-7
a) MaTEeMaTUYECKOE 0KHIaHNe HapaOOTKU 00BEKTa OT Havaja ero 7
8 r) HET MIPaBUILHOI'O 9KCILTyaTalluu OO IICPBOT'0 OTKA34,
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BOCCTAHOBJIEHHS €r0 pabOTOCIIOCOOHOI0 COCTOSIHUS MOCTIE OTKa3a J10
BO3HUKHOBEHUS CIIEYIOIIETO OTKa3a
T') HET MPaBUJIHHOTO OTBETA.
BeposTHOCTh OTKa3a CUCTEMBI € NapajuieNnbHbIM coegrHeHrueM 3neMeHToB | OTIK- | UA-1 onk-7
(B CMBICTIE HAIKHOCTH) U HE3aBUCHUMBIMH OTKa3aMH AJIEMEHTOB 7
0) nmpousBeEeHUEM ONPEACIACTCA.
BEPOSTHOCTE! a) IPOM3BEAECHUEM BEPOATHOCTEN 0€30TKa3HOM pabOThI OT/IENbHBIX
g | OTKA30B OTACIBHBIX SJIEMCHTOB,
" | 5ieMeHTOB; 0) mpoU3BEIEHUEM BEPOSTHOCTEN OTKA30B OTAENBHBIX JJIEMEHTOB;
B) CYMMOM BEpOSITHOCTEH 0€30TKa3HOM pabOThI BCEX HIEMEHTOB
CUCTEMBI;
') BEPOATHOCTHIO OTKa3a HAUMEHEE HaIe)KHOTO JIEMEHTA;
1) BEpOSITHOCTBIO OTKa3a HanOoJee HaJ|e)KHOTO HJIEMEHTA.
OCHOBHOW 3aKOH HaJI€KHOCTH BBIPAYKAETCS B BUJIE CIEAYIOUIEH OIIK- | UA-1 onk-7
r) P(t) bopMyIIbL: 7
t a) P(t) = et
10/ =exp |- f A(x)dx 6) P(t) = 1- e~
0

B) f(t) =A-e *uF(t)=1-e

r) P(t) = exp —j A(x)dx
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1) HET MPaBUIILHOTO OTBETA.
Jlornueckasi cxeMa Kakoro BUJia pe3epBUPOBAHUS [IPUBE/IEHA HA pUC.? OIIK- | UA-1 onk-7
11 12 1k !
a) obree
pe3epBUPOBAHUE U / |§ 21 22 2k f|‘
MOCTOSTHHOC "'
11. A nl n2 nk |4

BKITIOUCHHE PE3ePBa;

a) o0111ee pe3epBUPOBAHUE U TIOCTOSIHHOE BKIIFOUEHUE PE3EPBA;
0) pa3zenbHOE Pe3epBUPOBAHUE U BKIIFOUEHUE PE3EPBA 3aMEILIEHUEM;
B) o0I1iee pe3epBUPOBAHNE U BKIIIOUEHHE pe3epBa 3aMEIICHUEM;
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