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BBEJIEHUE

COopHUK 3ajaHnil MpejiHa3HadeH JIjIsi CAaMOCTOSITE/IbHON paboThl CTY-
nentoB Halpapienuit mojaroroskn 13.03.01, 13.03.02 3aounoit ¢popmbl 00y-
JeHus 1o JucnuiuimHaMm «Maremarukay, «CrenpajbHble IJIaBbl MaTeMaTH-
Ki». 3aJaHust cooTBeTcTBYIOT PerepabHBIM IOCYIapCTBEHHBIM 00pa3oBa-
TeJILHBIM CTaHapTaM 1 y4ueOHOil rporpaMMe JIUCITUILTTHB.

[Ipn BBITTOJTHEHNN KOHTPOJIBHOM PAOOTHI HEOOXOUMO CTPOTO IPHUJIEP-
JKUBaTbCsl YKA3aHHBIX HUKE ITpaBujI. PaboThl, BbIIOIHEHHbBIE Oe3 COOJII0IeHUST
STHUX IPABUJI, HE 3aUUTBIBAIOTCS I BO3BPAIIAIOTCS CTYIEHTY JJis IIepepadoT-
K.

1. KourposbHasi paboTa BBIIOIHSIETCS B TeTpai B KieTky (12-18 ju-
CTOB) YepHUIAMHU JIIOOOTrO TBeTa, KpoMme KpacHoro. HeoGxoammMo ocTaBisaTh
10JI TMUPUHON 4-5 ¢M Jijis 3aMevdaHnil pereH3eHTa.

2. B zarosioBke paboTbl Ha 00JI02KKe TeTPa i JOJIKHBI ObITH sICHO Ha-
nucaHbl (haMUJIUsT CTYIEHTa, ero WHUINAJBI, yaeOHbIil HoMep (mmmdp), HO-
Mep HAIpaBJIeHHsI [OJNOTOBKU (CHEIUAJBLHOCTH ), Ha3BaHUe JIUCIUILINHBL. B
KOHIIe pabOThl CJIe/IyeT IIOCTABUTH IOJINCH CTYJIEHTa U JIaTy BBIIOJIHEHNS
paboThI.

3. B pabotTy J10/2KHBI OBITH BKJIIOUEHbI BCE 3a/1a4l, YKa3aHHbIE B 3a/1a-
HUHU, CTPOT'O TI0 TIOJIO?KEHHOMY BapuaHTy. BapuanT onpejiesisiercs 1moc/ieiHei
nudpoit yaebnoro Homepa (Homepa 3aderHoit Kumxkku). Hudpe 0 coorset-
crByeT BapuanT Ne 10. OmpejiesiuB ¢Boit HOMEp BapuaHTa, CTYIEHT BbIIOJTHIET
110 OJIHOM 3ajiade U3 KarKJbIX JIeCITH, 00beJUHEHHbIX 00IIeil hpopMyInpoB-
koii. KoHTposibHBbIE pabOTHI, cojepzKaliue He Bce 3ajadi, JIMOo 3aJladn He
CBOEI'0 BapuaHTa, He 3aUNThIBAIOTCS.

4. Pemenust 3aj1ad HaJI0 pacliojiaraTh B MOPsiJIKe BO3pACTaHUA X HO-
MEPOB, YKa3aHHBIX B 3a/I[aHUX, COXPaHsIs HOMEpPa 3a/1ad.

5. Ilepen pemiennem KaykJioil 3aja4dm HaJI0 MOJHOCTBIO BBIINCATL €€
ycsioBre. [lepenmchiBas ycjioBre 3a/1adu, CIelyeT 3aMEeHUTh OOIe JaHHbIe
KOHKPETHBIMHU, B3SITBIMEI U3 COOTBETCTBYIOIIEIO HOMEPA.

6. Pemenne 3aja4 cieiyer usjararb I0JPOOHO U aKKypPaTHO, 00bsIC-
HsIsT ¥ MOTHBUPYS BCe JIEHCTBUS 10 XOJY PeHIeHUst U jesas HeoOXOIUMbIe
YEPTEIKH.

7. Iocse mosrydeHus: mpopeneH3npoBaHHoil paboThl, KaK HE3aUTEHHOII,
TaK U 3a9TEHHOI, CTYJIEHT JIOJI?KEeH UCIPABUTh BCE OTMEUEHHbBIE PEIIeH3EHTOM
OIMMOKN M HEJOYEThI U BBIIOJHUTH BCE PEKOMEH/IAITNN PEIeH3CHTA.

Eciin penieHseHT mpejjaraeT BHECTH B PeIleHUs] 3a/ad Te W HHbIe
UCIpaB/IeHUs] U JIONOJIHEHUS U INPHUCIaTh UX JJIs TTOBTOPHOI IPOBEPKH, TO
9TO CJIeIYeT CJeaTh B KOPOTKUI CPOK.
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B ciryuae Hezavuera paboThl U OTCYTCTBHS IPSIMOIO YKa3aHs peleH3eH-
Ta 0 TOM, UTO CTYJCHT MOYKET OIPAHIMIHUTHCS ITPEJICTABICHUEM UCITPABIEHHBIX
perrennii OTIe/ILHBIX 3a/1a4, Bed paboTa J0/zKHa OBITH BBITOJTHEHa 3aHOBO.

[Ipu BbICBLIAEMBIX HCIIPABJICHUSIX J0J2KHA 00s13aTe/IbHO HAXOIUTHCS
poperen3npoBattas pabota u perensus Ha nee. [loaTomy pexomenjyercst
IIPU BBITIOJTHEHUN KOHTPOJIBHOM pabOThI OCTaBIATH B KOHIIE TETPaJI HECKOTh-
KO YHCTBIX JIUCTOB JIJIsi BCEX JIOTIOJTHEHUN U UCIPaBJIEHUIT B COOTBETCTBUU C
yKa3aHUsIMU pelieH3eHTa. BHOCHTD UCIPABJICHUSI B caM TEKCT PabOTHI OC/Ie
ee PelreH3nPOBAHNS 3aIPeNaeTCs.

Huxke npusejieHbl TAOJUIBI HOMEPOB 38144, BBITOJIHACEMBIX B COOT-
BETCTBUIONINX KOHTPOJILHBIX paboTax.

YKpynHeHHasd rpyiina HampaBjeHuii moaroroBku 13.03.01.
Maremaruka (6a3oBast)
Cemectp 1

Konrposibnas pabdora 1
Bapuant | Homepa KOHTPOJILHBIX 3a1aHTii
1 1 11 21 31 41
2 12 22 32 42
3 3 13 23 33 43
4 4 14 24 34 44
5! 5! 15 25 35 45
6 6 16 26 36 46
7 7 17 27 37 A7
8 8 18 28 38 48
9 9 19 29 39 49
10 10 20 30 40 50

KonrpoJsibHas pabora 2

BapuanT Homepa KOHTPOJIBHBIX 38 aHMil

1 51 |61 |71 |81 | 91 | 101 | 111|121
52 162 |72 82| 92 | 102|112 | 122
53 |63 |73 83| 93 | 103 | 113 | 123
b4 164 |74 84| 94 | 104 | 114 | 124
55|65 | 75|85 | 95 | 105 | 115 | 125
56 | 66 | 76 | 86 | 96 | 106 | 116 | 126
D7 |67 |77 |87| 97 | 107 | 117 | 127
58 | 68 | 78 | 88 | 98 | 108 | 118 | 128
59 169 |79 189 99 | 109 | 119|129
10 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130

© 00 ~J O Ut = W N
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Cemectp 2

Konrposibaasi pabora 3

Bapuant | Homepa KOHTPOJTBbHBIX 3a/1aHN
1 211 | 221 | 231 | 241 | 251
2 212 | 222 | 232 | 242 | 252
3 213 | 223 | 233 | 243 | 253
4 214 | 224 | 234 | 244 | 254
5 215 | 225 | 235 | 245 | 255
6 216 | 226 | 236 | 246 | 256
7 217 | 227 | 237 | 247 | 257
8 218 | 228 | 238 | 248 | 258
9 219 | 229 | 239 | 249 | 259
10 220 | 230 | 240 | 250 | 260

Konrponbnas padora 4

Bapuant | Homepa KOHTpPOJIbHBIX 3a/1aHMil
1 261 | 271 | 281|291 | 301 | 311
2 262 | 272 | 282|292 | 302 | 312
3 263 | 273 | 283 | 293 | 303 | 313
4 264 | 274 | 284 | 294 | 304 | 314
5 265 | 275 | 2851 295 | 305 | 315
6 266 | 276 | 286 | 296 | 306 | 316
7 267 | 277 | 287 | 297 | 307 | 317
8 268 | 278 | 288 | 298 | 308 | 318
9 269 | 279 | 289 | 299 | 309 | 319
10 270 1 280 | 290 | 300 | 310 | 320

Cemectp 3
KonrpoJsibHas pabora 5

BapuanT | HoMmepa KOHTPOJIBHBIX 3a/1aHUil
1 321 | 331 | 341 | 351 | 361
2 322 | 332 | 342 | 352 | 362
3 323 | 333 | 343 | 353 | 363
4 324 | 334 | 344 | 354 | 364
D 325 | 335 | 345 | 355 | 365
6 326 | 336 | 346 | 356 | 366
7 327 | 337 | 347 | 357 | 367
8 328 | 338 | 348 | 358 | 368
9 329 | 339 | 349 | 359 | 369
10 330 | 340 | 350 | 360 | 370
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KonrpoJsibaas pabota 6
BapumanT | HoMepa KOHTPOJIbHBIX 3a aHMi
1 371 381 391 401
2 372 382 392 402
3 373 383 393 403
4 374 384 394 404
5 375 385 395 405
6 376 386 396 406
7 377 387 397 407
8 378 388 398 408
9 379 389 399 409
10 380 390 400 410

CrenrsiaBpl MaTeMaTUKN

Cemectp 1

Konrposibnas pabdora 1

Bapuant

Homepa KOHTPOJIBHBIX 3a aHNi

1

© 00 ~J O U = W N

131
132
133
134
135
136
137
138
139
140

141 | 151 | 161 | 171
142 | 152 | 162 | 172
143 | 153 | 163 | 173
144 | 154 | 164 | 174
145 | 155 | 165 | 175
146 | 156 | 166 | 176
147 | 157 | 167 | 177
148 | 158 | 168 | 178
149 | 159 | 169 | 179
150 | 160 | 170 | 180

181
182
183
184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200

201
202
203
204
205
206
207
208
209
210

Cemectp 2

KonrpoJsibHas pabora 2

BapuanT

HOMepa KOHTPOJIbHBIX SaﬂaHI/Iﬁ

1

© 00 3 O T = W N

—_
)

411 | 421 | 431 | 441
412 | 422 | 432 | 442
413 | 423 | 433 | 443
414 | 424 | 434 | 444
415 | 425 | 435 | 445
416 | 426 | 436 | 446
A17 | 427 | 437 | 447
418 | 428 | 438 | 448
419 | 429 | 439 | 449
410 | 430 | 440 | 450

451
452
453
454
455
456
457
458
459
460

461
462
463
464
465
466
467
468
469
470
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Cemectp 3

Konrponbuas padora 3

Bapunant

Homepa KOHTPOJIBHBIX 3a aHNi

1

© 00 N O T = W N

—_
)

471
472
473
474
475
476
477
478
479
480

481
482
483
484
485
486
487
488
489
490

491
492
493
494
495
496
497
498
499
000

501
502
503
504
905
506
507
508
509
510

511 | 521
512 | 522
513 | 523
514 | 524
515 | 525
516 | 526
517 | 527
518 | 528
519 | 529
520 | 530

Cemectp 4

Kountposbnas padora 4

Bapuant

Homepa KOHTpPOJIbHBIX 3a/1aHni

1

© 00 ~J O T = W o

531 | 541
032 | 542
033 | 543
034 | 544
035 | 545
536 | 546
D37 | H47
038 | 948
539 | 549
040 | 550

551
552
953
054
555
556
557
558
559
560

561
562
563
564
565
566
567
968
569
570

571 | 581
572 | 582
573 | 583
574 | 584
575 | 585
576 | 586
577 | 587
578 | 588
579 | 589
580 | 590

091
092
293
094
295
096
097
098
599
600
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YKpynHeHHas rpyiina HampaBjeHnii moaroroBgu 13.03.02.

Cemectp 1
Konrposbnas pabota 1
Bapuanr | HomMmepa KOHTPOJIbHBIX 38 1aHMit
1 1 | 11 | 21 | 31 | 41 | 51 | 101
2 2 |12 | 22 | 32 | 42 | 52 | 102
3 3 | 13|23 ]33 |43 | 53 | 103
4 4 114 | 24 | 34 | 44 | 54 | 104
5 5 | 15| 25 | 35 | 45 | 55 | 105
6 6 | 16 | 26 | 36 | 46 | 56 | 106
7 7| 17 | 27 | 37 | 47 | 57 | 107
8 8 | 18 | 28 | 38 | 48 | 58 | 108
9 9 119129 |39 49 | 59 | 109
10 10 | 20 | 30 | 40 | 50 | 60 | 110
Kontposbnas pabdora 2
BapuanTt Homepa KOHTpPOJBbHBIX 3a/1aHnit

1 131 | 141 | 151 | 161 | 171 | 181 | 191 | 201
132 | 142 | 152 | 162 | 172 | 182 | 192 | 202
133 | 143 | 153 | 163 | 173 | 183 | 193 | 203
134 | 144 | 154 | 164 | 174 | 184 | 194 | 204
135 | 145 | 155 | 165 | 175 | 185 | 195 | 205
136 | 146 | 156 | 166 | 176 | 186 | 196 | 206
137 | 147 | 157 | 167 | 177 | 187 | 197 | 207
138 | 148 | 158 | 168 | 178 | 188 | 198 | 208
139 | 149 | 159 | 169 | 179 | 189 | 199 | 209
10 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210

Cemectp 2

© 00 ~J O O = W N

Konrposibaasi pabora 3

BapuanTt | Homepa KOHTPOJIBHBIX 3a/IaHNi

1 211 | 221 | 231 | 241 | 251
212 | 222 | 232 | 242 | 252
213 | 223 | 233 | 243 | 253
214 | 224 | 234 | 244 | 254
215 | 225 | 235 | 245 | 255
216 | 226 | 236 | 246 | 256
217 | 227 | 237 | 247 | 257
218 | 228 | 238 | 248 | 258
219 | 229 | 239 | 249 | 259
10 220 | 230 | 240 | 250 | 260

© 00 ~J O Ut = W o
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Kountposbnas pabdora 4

BapuanTt

Homepa KOHTpPOJILHBIX 3aIaHMit

1

© 00 ~J O O = W N

261
262
263
264
265
266
267
268
269
270

271
272
273
274
275
276
277
278
279
280

281
282
283
284
285
286
287
288
289
290

291
292
293
294
295
296
297
298
299
300

321
322
323
324
325
326
327
328
329
330

331
332
333
334
335
336
337
338
339
340

341
342
343
344
345
346
347
348
349
350

361
362
363
364
365
366
367
368
369
370

Cemectp 3

Konrposbaas padota 5

BapuanTt

Homepa KOHTPOJILHBIX 38 1aHnil

1

© 00 ~J O Ut = W N

411
412
413
414
415
416
417
418
419
420

421
422
423
424
425
426
427
428
429
430

431
432
433
434
435
436
437
438
439
440

441
442
443
444
445
446
447
448
449
450

471
472
473
474
475
476
477
478
479
480

481
482
483
484
485
486
487
488
489
490

491
492
493
494
495
496
497
498
499
500

501
502
503
504
505
506
507
508
509
510

Konrposbaas padota 6

BapuanTt

Homepa KOHTPOJIbHBIX 3a/IaHnii

1

© 00 1 O T i W N

031
532
033
034
035
536
237
238
239
540

041
542
043
044
045
546
047
048
049
550

551
552
553
554
955
556
957
958
559
560

561
562
563
564
565
566
567
568
569
570

571
572
573
574
575
576
577
578
579
580

581
582
o83
584
585
586
o87
588
589
290

091
092
293
094
095
096
297
098
299
600
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JImnaeiinas ajgredpa

1-10. BeraucuTh onpeiesinTeb.

3 -3 0 -3
2 4 0 4

1. L4 1 3 2.
~1 4 3 12
2 -1 1 0
0 12 -1

R 4.
3 16 1
87 2 0
09 9 10

5. 1,4 5 s 6.
04 -3 2
~1 -3 -2 —1
3 6 9 2

7. s o 5 3 8.
1 2 3 1
23 -3 4
21 -1 2

9% |s o 1 o 10.
85 1 -5

DO O DO N O DN O NN

W N = W
o
|
ot

—_
)

S &= 00
—_
)

NN

w
DO Ot

W w o
| |

O I~ 00— R = RO RN
SN DN

S = W =

11-20. /lana cucteMa JimHeHHbIX ypaBHeHuii. /lokaszars eé coBmecT-

HOCTb U DEINTh JBYMst criocobamu: 1) o dpopmysram Kpamepa; 2) marpud-

HBIM METOJOM.

Tr+ 2y+3z=15,

11. 204+ dSy+ z= 0, 12.
10x — 11y + 52 = 36.
20+ vy = 9,
13. 3r+ y-+3z2=21, 14.
oy — z=10.
20 —4y 4+ 9z = 28,
15. Tx+3y —62=—1, 16.

v+9y—92= 5.

2

r+ y—2z= 06,
20 + 3y — 72 =16,
3r— y+8z= 0.

r+2y+ z=4,
3r — oy +3z=1,
204+ Ty — z=28.

x4+ 3y 4,
r— y+5z=10,
20+ y— z= 1.
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21 + 3y — 5z =5, (3x— y+ z= 4,
17. x 3z =05, 18. < z+4+3y+52z2=-2,
—r+ y+6z2=06. (| 2o +2y+32= 0.
r+2y— 5z=10, (22— y+ z= b,
19. r+ y— 2z= 6, 20. { Tx+3y—62=-1,
dr+ y+10z= 0. \ 6y —3z= 6.

21-30. 3anucaTh CuCTEMY JIMHEHHBIX YpaBHEHUI 110 ee pacIIupeHHON
matpuiie G. McceoBarh COBMECTHOCTD MOJIYYEHHON CUCTEMbI U PEIIUTD €&
MeToIoM ['aycca.

3 =2 4|1 2 =1 1|1
21. G= 2 1 =510 |. 22. G=1(1 0]2
-1 —4 141 3 1 1]3
21110 2 =2 6|1
23. G=| -1 2 1|2 2. G=|1 310
1 3 412 3 1 7|1
2 -1 3]0 4 -1 3|0
25. G=|14 -2 6|2 |. 26. G=1| 12 —1 6|2
6 —3 9|2 4 1 02
-4 3 0|2 31 1| 6
27. G= 2 -1 4|1 28. G=| -2 0 3|—1
0 1 8|4 11 4] 5
1 =2 31 1 3 5|1
29. G=|12 1 —-1|5|. 30. G= -2 0 5|0
1 3 —4\|4 3 3 01

31-40. IIycrb o= (21, T2, 23)1 — KoOpIMHATHI HPOU3BOJBLHOIO BEKTOPA
JINHEITHOTO TTPOCTPAHCTBA, 3aJlaHHble B HEKOTOpoM Oazuce. V3BecTeH 3aKOH
M3MEHEeHHUsT KOOPMHAT BEKTOpa TOJ JeficTBueM 1Ipeodpa3oBaHus .

1. TokazaTb, 4TO ¢ — JIMHEIHOE MTpeodpa3oBaHIE.

2. CocTaBuTb MaTPUILY JIMHEHHOTO MPeoOpa30BaHUS (p B TOM Ke basuce,
B KOTOPOM 3aJIaHbl KOOPJIMHATHI BEKTOPA .

3. Haiitu oOpa3 BekTopa a u mpoodbpas BeKTopa b 1o jgeiicrBueM Ipe-
obpa3oBaHus ©.

4. Haiitu cobcTBeHHBIE BEKTOPHI 1 COOCTBEHHbIE 3HAUEHUSI IIPeodpas3o-
BaHUST Q.



Tx1 —6x3 1 1
¥ =\ Tr;—2x9 |, a=|—-11], b=|5].
61’1 —6$3 0 0
51+ 319 — 33 1 5
La¥ = —4x9 , a=\|-1], b=|—-4]|.
6%1 —4.263 2 2
—6x1+ 523 1 —1
x¥=| 2x9—5x3 |, a=|—-11, b=|-3].
—3561—|—2£173 2 —1
6$1+4$3 1 10
¥ = —Hxo , a=1-2], b=|-5].
—4x1+ 929 — 223 0 3
—4x1+8x3 3 4
LY = 8T1+ 9 : a=\|-21, b={9].
—6x1+ 1023 1 4
—655'1 —41‘2—|—25E3 0 8
La¥ = RIS ,a=|-2], b=| -3
—r1— 373 1 4
6$1+4$3 3 —10
.x¥= | 3xy—8x3 |, a=12], b= 5
—T1 — T3 0 2
311 — 513 1 2
¥ = 4 , a=|—-11], b= —4
621+ 1029 — 623 1 —10
2x1 — X3 0 —1
Lax¥=| —10z14+ 322 |, a=|-11|, b= 7
—4.361 — XT3 1 5)
—9x1 — 8x3 0 —1
La¥=| dx1—4xy |, a=|-21, b=| 4
41+ 33 1 1

41-50. BpmoygHuTs caeayiommue 3a1aHus:
1) pemuth ypaBuenue a-x + [F=--0;



42.

43.

44.

45.

46.

47.

48.

49.

50.

13

23

2) HalTU 3HaYCHNUE BbIPAXKeHUd 2 =21 + —2;
<3

3) HaiiTu U M306pA3UTH HA KOMILIEKCHOM IOCKOCTH KOPHU YPaBHEHUSI

= (.

41.

1) (3+32)CL’—|—1 3i=(4—2i)(2—2i);

2) 21=v2e 1% zp=—141i/3; 2g=4eT:
3) a=1+iV3; n:3.

1) (243i)x+9+Ti=(3—2i)(3+2i);

5w T
2) 21=2v2e 1" 2=2+1iV12; z3=8¢2";
3) a=4i; n=4.
1) (1420)x+6+5i=(2—3i)(2+2i);

3 .
2) 21=3V2e 1" zg=—\/3+1i; 23=2¢ T
3) a=—-2+1iV12; n=3,
1) B4+i)x—7T—Ti=(4—4i)(1—1);

T 3T
2) z1=v2e 4" zp=—\12—2i; 23=16e2";
3) a=—4i; n=4.
1) (1-2i)x+3—-3i=(2—"7i)(1+41);

3 Ty

2) 21=2v2e" 1Y 5=1/3+i; z3=4e 2"
3) a=—V6+iv2; n=3.
1) (3+4i)x— 9+z—(4—i)(1+z’);

2) 21 =3v2e1: 2= —2+iV/12; z3=8¢™;
3) a=—2—iV12; n=4.

1) (1+3@)x+1+52—(2 21)(341);
2) 2= V2e 1Y 2y=16—1iV2; 23—2\/_6 ;

3) a:—\/g—z n—3.
1) (2—|—32):1:+7—|—4z—(3 24)(4+ 30);
2) 21 =2V 1% 2= —B+iV2; 25=4v/2e2’;

3) a——2+z\/_2 n:4

1) (2+2i)x— 7 -5i=(3—30)(1 —4);

2) 21—3\/_6 1V 2o =141iV3; z3=2e %i;
3) a=v6—iv2; n=3.

1) (2—|—32’):1:—1—8i:(3—2i)(4—4i);

2) 21:\/56%7”; 2y=—241iv12; 23:4e_m;
3) a=—16i; n=4.
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BekTopHag anrebpa u aHaauTmdeckasi TeOMeTPUsI

51-60. danbr koopauaaTs Bepind mupamuasl ABC D. Haiiru:

1) yroa mexy pebpavun AB u AC;

2) wiomma b u Beicoty BE tpeyroibauka BC'D;

3) obbem mupamuibl ABC'D u BbIcOTy, OIyIIEHHYIO U3 Touku A Ha
rpaib BCD.
51. A(1,-1,0), B

2,1,4), (8,1, 1), D ,3).

), D(0,
—2), D(l, 1),

(—
52. A(—4,3,0), B(0,1,3), C(~2
53. A(3,3,-1), B(5,1, — )0(4,1,1) (0, — )
54.A4(0,2, —4), B(8,2,2), C(6,2,4), D(—1, — 10)
55. A(3,—6,9), B(0, — ,)C(9 ~12, 10),D( 2.0,1).
56. A(2,—8,—1), B(4,-6,0), C(—2,—5,1), D(— 11,0)
57. A(0,0,4), B(-3, 6, ),0( , 10, —4), D(-3,-2,1).
58. A(6,2, 3),B(6,3, —2), C(7,3,-3), D(0,2, —4).
59. A(—1,-2,1), B(—4,-2,5), C(—8,—2,2), D(0,0,4).
60. A(2,1, 1), B(6, —1,-4), C(4,2,1), D(—1,0, —1).

61-70. JlaHbl BEKTODH! @, b, ¢ B HEKOTOpOM Gasuce. Haiiti:

1) mpoekInio BeKTOpa 2a HA BEKTOD b+c;

2) BeKTOpHOE TIpom3Beienne [@, b+

[IposepuTh, 06PA3yIOT JII BEKTOPHI @, b, ¢ 6asuc? Ecin na, To Kakoii
6a3mc: JIeBbI WU MTpaBbIii?

61.a={2,3,1}, b={-1,0,1}, e={2,2,2}.

62. a={3,2,1}, b={2,3,4}, e={3,1,-1}.
63.a={1,5,2}, b={-1,1, -1}, e={1,1,1}.
64. a={1,—1,3}, b={3,2,1}, e={2,3,4}.

65. a={1,—1,3}, b={3,2,1}, e={2,3,4}.
66.a={3,1,—1}, b={—2,-1,0}, e={5,2, —1}.
67.a={4,3,1}, b={1,-2,1}, e={2,2,2}.

68. a={4,3,1}, b={6,7, 4} c={2,0,—1}.

69. a={3,2,1}, b={1,-3, -7}, e={1,2,3}.
70. a={3,7,2}, b={— 20 —1}, e={2,2,1}.

71. YpaBHenue ojHoIl 13 cTOpoH KBajparta x + 3y —H=0. CocTaBuTh
VPaBHEHHsT OCTATBHBIX TPEX CTOPOH KBajipata, ecn P(—1,0) — Touka mepe-
cedenust ero juaronasieir. Caenarb 9epTéx.
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72. Jlanbl ypaBHeHUS 0OjiHOI M3 cTopoH pomba x — 3y + 10=0 u ero
nuaronasieit x+ 4y —4=0, auaronaau pomba mnepeckatorcst B Touke P(0, 1).
Crenarb 4epTex.

73. YpaBHeHnud JBYX CTOPOH HapaJuiegorpamma r+2y+2=0u rz+y—
—4=0, a ypaBHeHue og#oit u3 ero auaronaseit r—2=0. HAiitu koopauaaTh
BepInH rmapaJuiesiorpamma. Cruenarb 4epTéx.

74. Jlannr nse Bepmuabl A(—3,3) u B(5,—1) u Touka D(4,3) mepe-
cedeHusi BLICOT TpeyroyibHuka. CocraBuTh ypaBHeHus ero cropon. Cjenarh
YepTEXK.

75. Jlanwr Bepumnsl A(—3, —2), B(4,—1), C(1,3) rpanerun ABCD,
(AD || BC). UsBecTHO, 9TO JAMATOHAJM TPATCINE B3AUMHO [EPIICH THKYIIIp-
upl. HA#Tn koopauHaTsl Bepiiunbl D sroit Tpanenun. Caenarh 9epTéx.

76. Jlanwl ypaBHEHUs JIBYX CTOPOH TpeyrojbHuKa br —4y+15=0 n
4x+y—9=0. Ero mennanbr nepecekatorcst 8 rouke P(0,—2). CocraBurh
ypaBHEHIs TpeTheil CTOpoHBI TpeyrosbHuKa. CrenaTh 4epTéx.

77. Hausl Bepumuner A(2, —2), B(3, —1), P(1,0) — Touka mepecedenusi
mejman Tpeyroabanka ABC. CoctaBuTh ypaBHEHIE BHICOTHI TPEYTOJIbHIKA,
IIPOBEJICHHOI Yepe3 TpeTbio BepinHy. Cenarh 9epTéx.

78. JlaHbl ypaBHEHHs JIBYX BBICOT TPEYTrOJIbHUKA X +y=4 n y=2x n
onua u3 ero sepiua A(0,2). CocraBuTh ypaBHEHUsT CTOPOH TPEYTOJIbHUKA.
Crenarb 4epTex.

79. /lanpl ypaBHeHUs JIBYX MeJuaH TpeyrojbHuka r —2y+1=0 u
y—1=0 u ogna u3 ero Bepumu A(1,3). CoctaBuTh ypaBHEHUST CTOPOH TPE-
ryosibHuKa. CjiesiaTh 4epréxk.

80. JIBe cTOpOHBI TPEYTOJIbHUKA 3a/IaHbl YpaBHEHUAMU 5T —2y—8=0u
3x—2y—8=0, a cepeiuHa TpeTheil TOPOHBI COBIAIAET ¢ HAYAJIOM KOOPIMHAT.
CocraBuTh ypaBHeHue 31oit croponbl. Crenarh 4epTeéx.

81. CocraBuTh ypaBHEHHE U TOCTPOUTH JIMHUIO, PACCTOSTHIE KarK 1011
TOYKHU KOTOPOIt 0T Hadasa KoopuHat u oT Touku A(5, 0) ToHocares kak 2: 1.
Crenarb 4epTex.

82. CocTaBuTh ypaBHEHHE U IIOTCPOUTH JIMHUIO, PACCTOSIHUE KarKJI0ii
TOYKN KOoTopoit oT Touku A(—1,0) BiBoe MEHbIIE PACCTOSHES €€ OT HIPSMOii
r=—4. Crenarb 4epTéx.

83. CocraBuTh ypaBHEHHE U TOCTPOUTH JIMHUIO, PACCTOSTHIE KarK 101
TOYKN KOTOpoii o1 Touku A(2,0) u or mpsimoit 5x+8=0 orHocsiTcst Kak 5: 4.
Crenarb 4epTex.

84. CocTaBuTh ypaBHEHUs] M IIOCTPOUTH JIMHUIO, KarKjas TOUYKa KO-
TOPOii Haxo/uTest BABOE jasbine o Touku A(4,0), gem ot Toukn B(1,0).
CresiaTh 4epréx.
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85. CocraBuTh ypaBHEHHE U [TOCTPOUTH JIMHUIO, PACCTOSTHIE KarK 101
TOYKN KOTOpoii o1 Touku A(2,0) u or mpsimoit 2x+5=0 orHocsiTcst Kak 4: 5.
Crenarb 4epTex.

86. CocTaBuTh ypaBHEHHE U IIOCTPOUTH JIMHUIO, PACCTOSIHUE KarK-
J0it Toukn Kotopoii or Toukn A(3,0) BIBOe MeHbIIE PACCTOSIHESI OT TOUKI
B(26,0). Cnenarb 1epTéxK.

87. CocraBuThb ypaBHEHHE U IOCTPOUTDH JIMHUIO, KaxKJas TOUYKa KOTO-
poii ouHakoBo yiasena ot Toukn A(0,2) u or npsimoii y —4=0. Cuenarnb
4epTeXK.

88. CocTaBuTh ypaBHEHHE U IIOCTPOUTH JIMHUIO, PACCTOSIHUE KarKJI0ii
TOYKN KOTOPOIt 0T Havasia KoopuHat u ot Toukn A(3,0) orHOCsTCs Kak 1:2.
CriesiaTh 4epréx.

89. CocTaBuTh ypaBHEHUE U TOCTPOUTDH JIMHUIO, KarKasi TOYKa KOTO-
poit paBHOymaeHa oT Toukn A(2,6) 1 or mpsamoit y+2=0. Crenars 4epTéx.

90. CocTaBuTh ypaBHEHHE U IIOCTPOUTDH JIMHUIO, KarKIash TOUKa KOTO-
poit orcrout ot Touku A(—4,0) BTpoe Jasblie, 4eM OT Hadaja KOODJINHAT.
Crenarb 4epTex.

91-100. IlpuBectn 3ajantoe ypaBHEHUE JIMTHUNU BTOPOTO IOPSJIKa K
KAHOHUYECKOMY BHU/JIY U MOCTPOUTH €€.

91. 222 —y*+x+2y=0. 92. 2?4y’ =2x+4y.
93. 2224 3y? —4x+6y=0. 94. 22 +4y*+1=2y.
95. 222 4+1y?+6y=0. 96. 2z—22+2y>=0.
97. 22 —y*+4y=0. 98. z+2y—y*=0.
99. 2z*+x+2y*—4y=0. 100. 22422 44y>=2.

101-110. Jansr ypaaerus miockoctn P:Ax+ By+Cz+ D=0, ka-
HOHUYECKNE YpaBHenus npaMoit L n KoopimHaTh JIByX Touek F u F'. HaiiTn:

1) ypaBHeHUe IIJIOCKOCTH, MTPOXO/IsIieii yepe3 TouKy £ mapaJsiiesibHo
110cKocTu P;

2) ypaBHEHUE IIJIOCKOCTH, MPOXOJSIIei depe3 TouKy F' IepreHuKy-
JIIPHO TIPsiMOit L;

3) Yyrost MexK/Iy IJI0CKOCThI0 P u mpsimoit L;

4) paccrosiaue oT Touku F 10 miockoctu P;

5) ypaBHEeHNE II0OCKOCTH, IIPOXO/IATIIEH Yepe3 Hadai0 KOOPJAUHAT U TOU-
ku Eun F.

101. P:bx—y+2z+1=0, E(1,-1,2), F(1,3,3),
7. r—1 y z-1

2 3 3
102. P:2x+2y+2-5=0, E(—1,0,3), F(0,2,2),
r y—3 z+5
L:—= = .
2 —1 2




103.

104.

105.

106.

107.

108.

109.

110.

17

P:x+by—z+7=0, E(2,1,3), F(0,-1,2),
pa2iul
2 -1 3
P:2x+y—24+6=0, E(2,3,4), F(—1,0,1),
L.x+2_y—1_z+3
3 =2 17
P:3x+y—52+4=0, E(1,-3,2), F(2,4,1),
r+3 y z—1
L: === .
2 5 4
P:2x+5y—42=0, E(1,1,1), F(-1,0,3),
x+3 y—1 =z
L: = =—.
-3 2 -5
P:3rx+y—52—1=0, E(1,2,-4), F(3,1,1),
L'x+2_y—1_z+1
23 =1
P:6x—5y+82+1=0, E(1,0,1), F(-1,3,2),
r+3 y z—1
L: === :
1 2 4
P:6x—y+2+3=0, E(-1,0,-1), F(2,1,3),
r+1 y+2 =z
L: = =—.
2 -3 4
P:6xr+82—4=0, E(-1,3,0), F(2,1,2),
x+3 y z—1
L: = = .
1 —2 2

111-120. [TocTpouts Te/I0, OrpaHTIEHHOE 33 AHHBIMU TTOBEPXHOCTIMU.

111.
112.
113.
114.
115.

116.

117.
118.
119.
120.

z=1>+9y* -8, z=0.

z=10—9y?% 2=0,2=0,2=8

2 +y?=4,2=0z2=4,2+y=2.
2?2 —y? —22=2, 2°=16.
:i—yi—f;QzO@:ﬂLx:—4
%Jr%—%:l,z:(),z:él.
2=2024+1,2(2—4)=0,22=1.
22% + > =4y, 22— 16=0.
(z—1)24+y*—42+8=0,2—8=0.

2?4+ 1y?+22=8,2=0.

121-130. Jlunust 3ajana ypasHeHueM p=p(y) B TOJSPHON CHCTEME

KoopuHaT. Tpedyercs:

1) mocTpouTh JMHKIO O TOYKaM, HadrHas oT ¢ =0 J10 =27, npujia-
s

Basd 3HaQ4YCHUA C IIaroM —;

8
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2) HalTH ypaBHEHUE JaHHOIl JINHUN B JIEKAPTOBOM IIPAMOYT'OJILHOI CH-
cTeMe KOOpAMHAT, Y KOTOPO#l HavaIo COBIIQLACT C IIOJIIOCOM, & IIOJIOXKUTE/Ib-
Hasl TOJIyOCh a0CITICC — C MOJSPHON OChIO.

121. p=2cos’ . 122. p=sin2p.

123. p=2cosp+1. 124. p=2(1—cosy).

125. p=2cos2p. 126. p=cos 3.

127. p=sin3p. 128. p=sindp.

129. p?=sin2p. 130, p—itSMP
COS

Inddepenrmanpbuoe ncuncjaenne PyHKINI OJTHOM
IIepeMeHHO

131-140. Haiitu obsiacts onpeeseHnst OyHKINN.

3r—1
131. y=+/1—2x+ 3 arcsin 5132 .

132. y=arcsin 5 —lg(4—z).
133 y= /272 4 logy(12 —2)
.y=4/——+Io —x).
Y r—8 82
1-2
134. y=arcsin ’ +v1—=x.

4

135. y:2arccos§+log3(1—2x).
r+1

r—2

-3
137. y=\/4—|x\+lgi_1.

136. y=v3—22+1g

1
138.y:arcsinx+ ++/1g(3—4x).

139. y=1g(4 —|z|) + V/sin 2.

1



TaJId.

141.

143.

145.

141-150. Haiitu npejiesibl (pyHKINI, HE TO/IB3YACH paBuyioM Jlormm-

) T

6) alclg% 202 —

sin 2x
In(1+sinz
sin 4x

) lim

r—00

2024+ 2x+1

a) lim (1—o) —(9—x)"
r—o0 (2—x)3—(1+2)3

22 —r—1
0) 1
)xﬂx3+2x2—x 9’

t—0 xtg3x

) 1 6 7 2x
r) hm ——
r—0 Sin 3x — 2$

<1Ox+2>x3

y
W) Jim (Toa—7

Tr—00

B) lim
z—0  SInoxT
3220 . 533:
r) lim

x—0 arctg T +.I’3

) i <2x—1>$+1
11m .
a 27 +1

(2x2+2x+3>3x24

19

142.

144.

146.

RY 2
2) lim (2—x)*+(5+x) |
r—oo (3—x)?—(T+x)?
x24+2x—3
6) lim
>a:—> 3x3+4x2+3x

arctg(az? —2x)

sin 37wx

2
et” —1

) lim

T—00

<2x2+2x+3)3f€24
2024+ 2x+1 '

—(14z)*
—(2—x)%

6) . 224+ 3x+2
im
g——1 3+ 212 —x — 2

vIi+2r—1
tgbr

In(9—22%)
sin 27wx

B) lim

o) li
) e} 34202 — 1 — 2

COS T — 0085 T

B) lim
) xz—0 2 ’

. 4 sin% 3z
r) lim <5 — ) ;
x—0 COS T

%2 —6x+ 5\ 3r+2
lim (—) )
x2—5x+5

T—00



20

1+32)3—2723 2 —3z)?
147, a) lim (E3) 2T 148. a) lim — 230"
2—00 (1—|—21‘)2+41’2 T—00 (.7;—2)3—(.%'—1—2)3
2_2x+1 —3x—2
6) lim — =T 6) tim L3P =2,
r—1 13 — 5[;2—56—}—1 r—— 1$2+2$+1
fcos T — 1 2(1—
B) lim —C.OS;U : B) lim sl —z) ( :1:);
x—0 sin“ 2z x—0 \/5—1
35x_2x r__ ,—2x
r) im ————; r) lim S —:
2—0 7 —sin 9z t—0 2arctgx —sinx
)1 <x+4)$ )l <x+3>—x2
im . im
. z—oo \x + 2 8 z—oo\x+1
. (x+1)P—(x—2)3 (x+1)3%+ (x—|—2)3
149. 1 : 150. lim
2) i o ”aﬁm(x+4) (2 +5)%
23 —3x—2 23— 622 +122 -8
0) i : 0) li
) i o o L N
. tg?dx . 2?ctgbhr
B) lim : B) lim — ;
z—0 x sin 3x’ z—0  sin 3z
2T _ 1 Tr _ ,—2x
r) im ———— r) lim L'
7—0 ln(1+2:1:) x—0 sin x — 2z’
im(—————m— . im .
A e \322 —hr 17 Y e\ 222+ 182 19

151-160. Haiitu Touku pa3pbiBa (DyHKIINIT, HCCIEI0BATh UX XapaKTep:

a) mocrpouTh rpadukn dyHKIH (cxeMaTH4IHO); 6) HCCIEI0BATL HA
HEIPEPLIBHOCTL (DYHKIMIO HA COOTBETCTBYIONINX OTPE3KAX.

1
151. a) y=arctg Yt
6) L 12,5, [4,10], 0, 7]
= Ha OTPe3Kax :
y (l’— 1)(%'—6) p Y Y ? Y Y
1
152. a) y=—-7;
2—1—351
0) y= —4,-2|,10, 3], |4, 10].
x
153. = ;
1
0) y= Ha orpeskax |—1, 2], [4,10], [17, 30].

— 2061 +25



154.

155.

156.

157.

158.

159.

160.

171.

173.

175.
177.

179.

21

1
a> y:em—6;
6) L a orpeskax [—1,2],[—7, 3], [4, 10]
= ————— Ha OTPe3Kax |— — :
J 22 —3x+2 P Y Y
a) y=arcctg ;
—x
6) L [—12,-5], [~ 7, —2], |4, 10]
———— mHa orpeskax |—12, —5|,[-7, 2], [— :
J x2+5x+6 P B
1
a) y=—7;
Al—zx
1
6) y:m Ha oTpeskax [—2, 1], [0, 6], [4, 10].
a> y_em+3’
1
0) y:x2—9 Ha orpeskax [—7,—1],[0,4], [—1,2].
1
a) y= S
3+5916—2
6) y:m Ha OTpe3Kax [—7, 0], [0,5], [4;9]~
2) _|z—2|
Y=
1
6) y:m Ha orpeskax [—4, 0], [0, 8], [5,9].
1
a) y=151-14;
1
0) y:m wa orpeskax [—5,0], [0, 7], [1, 5].

161-170. Boruuciga lim

f(z)=z+ctgz,

f(wo—Ax) — f(xo)

, naiitu f’(xg).

Az—0

X

8
=)

8
o

8
o

Lo

e L I T

RIS

Ax

172.

174.

176.

178.

170.

f(z)=sinz—x,

f(x)=sin 2z + cos ,
Fle)=vi—a®

8
=)
I

8
=)
|

To—

8
=)
I

8
=)
|

B ooy

N
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171-180. HaiiTu npousBojiHbie CJIeAYIONuX (pyHKIUIL:

\/E 1
171. a) y=eV 7% + Jctg 2; 172. a) y="\ zer —ux;

1
6) y=In(2*+vz1+1); 6) y=In(lo :
) y=1In( ) ) y=In( gzm)
B) y= arc : B) y=arctg vx2—1;
1
r) y=az; r) y=log, 2";
—enc _
1) /Ty =cos =. n) z¥=y".
x
1 2
_ . _ retgw.
173. a)y—stgzm, 174. a) y=10"""'87;
—1
6) y=Ig cos Ve : 6) y=log, arcsin v/1 — e??;
NZ
) , x ) 2sin? z ; x
B) y=arcsin : B) Y= —ctg =
Y V1422 Y= cos 2z &9
r \T _ (lnz)”
F)y_<:13+1> ’ v y= e’
1) ysinz —cos(x—y)=0. 1) sinxy+cos zy=tg(r+y).
8
175. a) y=>5"V1"7; 176. a) y=r+—;
1+e=
14++vVa2+1
0) y=lg(————): 6) y=log; tg*;
) 11 ) ; 2
B) y=arccosIn —; B) y=arctg —;:
() 0 Y gﬁa
r) y=2%"; r) y=a"";
o) ylny:arctg% ) xy=In /22 +1y2.
177. a) y=eVrn® _ /tg4; 178. a) y= tglg3+2”smx
142z 1 1427
0) y=Ilg 4 ' 0) y= In
Jy=ley 55 ATV
B) Y=, /arcsin%; B) y=arctg \/sin \/x;
r) y=a"; r) y=/;

x x
—=arctg =. 1) In, y=—
Yy L Yy



179. a) y=10v=eter,

x+\/§-
4 Y

6) y=Ilog, sin

B) y=arcctg(e® —e ");

r) y=v";
) mi=2
y

23

180.

3/ 1tw
a) y=3V17%

T T
6)y:1ntg(z+§),
B)yzlarctge_x_&

2 V2
F) Y= xarcsinm;

n) In, x=x?+9°.

181-190. 3amenstst npupaiienue Gynkiun auddepeHimaiom, HaiTn

npubIKEHHOe 3HavYeHe QyHKINN y= f () B 3aJlaHHON TOUKE X(.

182.
184.
186.

188.
190.

y=lgz,
y=v/,
y=+4xr —3,
y=arctgx,
y=sinzx,

To= 10, 23.
330:33.
o= 1, 78.
z0=0,97.
To=29°.

191-200. Beranciuthb npejien (DyHKINMN, UCIIOJIB3Ys TpaBuio Jlomura-

181. y=/z. o= 65.
183. y=cosuz, xo=32°.
185. y=ctgux, xro=45°,15.
1
187, y=——— zy—1,58.
VoS U
189. y=Inz, xo=1,02.
JIS1.
o 1—a?
191. a) lim ;
z—1 Inx
5xr —cos 3
192, a) lim — 220,
z—m sin® x
p2_ g2
193. a) lim —
- Sinw
t
194. a) lim 27~
r——-2 T+ 2
In(9 — 222
195. ) lim 2O =20)
z—2  sin2mx
1 3
196. &) lim — 2o
z—71  sin” 6x
1
197. a) lim —H;OSMC;
a—1  tg
in'7
198. a) lim o "L

r—2 SIn 87X

6) lim x5n7.
z—40

1
0) xlgilo(Ctg x)lz

1

6) lim zz.
T——+00

6) lim (tgz)* ™.

x—Z—-0

1

0) lim(e*4x)=.

z—0

0) lim (arcsinx)

z——+0

1

6) lim (x+427)«.

r—+00

1

6) lim z1-=.

z—1

tgx
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1—2a? 3
199. a) lim ——; 0) lim (cos2z)z.
z——1SIn 7Tx z—+0
. sin2x ) 1.,

201-210. Pemurs 3a/1a91 Ha OTbICKAHNE HAMOOJIBIINX I HAMMEHDIIITX
3HAYEeHNH (DYHKINN.

201. Haiitu HanboJibIuil 00beM IUJINHJIPA, Y KOTOPOI'O IOJIHAS I10-
BEPXHOCTH paBHa 18 mv?.

202. HaiiTi BbICOTY IPSIMOTO IUJINH/IPA ¢ HAMOOIBIINM 00bEMOM, KO-
TOPBIIT MOXKeT ObITh BIIMCAH B Iap pajuyca K.

203. 113 yriioB mpsMOYTOJIBHOTO JIHCTa KaPTOHA PAa3MEPOM 8 X 5 1M
HY?KHO BBIPE3aTh OJIMHAKOBbIE KBAIPATHI TaK, YTOObI COTHYB JIUCT MOJIYYHUTh
KOpOOKY HamboJbIneil BMecTuMOCcTH. KakoBa J0/KHA OBITH CTOPOHA BbIpe-
3aHHOT'O KBaJipaTa’

204. Tpebyercst ycTpOUTh MPSAMOYTOJbHYIO ILIOMAJIKY TakK, UYTOOBI C
TpexX CTOPOH OHa ObLIa OrOPOYKEeHa, a YeTBEPTOil CTOPOHON IPUMBIKAJIA K
JIJIMHHOINT KaMeHHOIl creHe. KakoBbl HaUBBINOIHENIIIIE (B CMBbICJIE Hﬂoma;m)
pasMephl ILIOMIAIKH, ecyin nMeeTcss Marepuasia Ha 100 M 3abopa?

205. Haiiti cTOpOHBI IPSIMOYTOJIbHIKA, HANOOJIBIIETO IIEPUMETPa, BIIU-
CAHHOTO B IOJIYOKPY’KHOCTD pajnyca R=4/5.

206. Tpebyercs ciiesiaThb OTKPBITHII NUJIMHAPUIECKUT pe3epByap 00b-
emoM 27 M3, CTOIMOCTB MaTepuaJa, I3 KOTOPOTo JeIaeTcs IHO pe3epByapa,
B 9 pa3 60Jibllle CTOMMOCTH MaTepuaJia, UIyIero Ha OOKOBbIe cTeHKHU. IIpn
KaKIX pasMepax pesepByapa ero mocTpoiika Oyjaer HaubdoJjiee jIelneBoii?

207.Haittu pa3zMepsl NUIMHIPa HAXOOIbIIEI0 00beMa, KOTOPBII MOK-
HO BIIMCATh B KOHYC BbICOTOI 9 cM u pajinyca 6 cMm.

208. Tpebyercst mocTaBUTh MaJIATKYy JAaHHOIO oObeMma Vi, MMEIOIIYIo
dopMy HpsiMOro Kpyrooro Konyca. Haiitu oTHoIIIeHIIe BBICOTHI KOHYCA K pa-
JINYyCY OCHOBaHUS, IIPU KOTOPOM Ha aJIaTKY I10i1eT HaluMeHblllee KOJIMYeCTBO
MaTepualia.

209. Tpebyercst UBroTOBUTH U3 »KECTHU BEJPO JaHHOrO obbeMma V| 1u-
JIMHJIPIYECKON popMbl 0e3 KpbIKU. HafiTi BbICOTY M pajinyc OCHOBaHUSI,
PN KOTOPBIX Ha BEJIPO YilJleT HamMeHbIllee KOJIMIeCTBO MaTepuaJa.

210. ITapoxoa A naxojurcst Ha paccrogann 100 KM oT nmapoxoja B 1o
HAIDABJICHUIO K 3aIajly U ILIBIBET HA CEBEP CO CKOPOCTBIO UA=12 KM/, a
nmapoxo/i B mibiBer Ha 3amaj co ckopocTbio vp=9 KM/4. Hepes kakoe Bpe-
MsI PaCCTOSTHIE MEYKIy Iapoxoamu Oyaer HanMeHbImnM? Kakoe paccTostHue
OyIeT MerK/1y IapoXOJIaMin?!



25

Jndpdepenruanapbaoe ncuancjienne QyHKINIT MHOTHX
IepeMeHHbIX

211-220. Haijitu obsacts onpenenenns byakmuit z= f(x,y) n
u=f(x,y, z). B ciydae a) n306pasuTh 00J1aCTh ONpEIETEHNsT HA YePTeXKe.

1 2 2
211. a) z= ~ VY

0) u=arccos

A=z =2 T

2 2 _
212. a) z=In(z+2y—1); 0) u= Lyyz
61’ z
1 2
213. a) z=———; 0) u= e’ :
In(1—zy) r?4y? 422 -3
[1 42
214. a) z= ;_x ; 0) u=In(z+4y —22—28).
r=—Yy
A 22— 42
215. a) z= i ; 0) u= vz :
r?2+y?—1 w2 4y? 422 -4
—2y+1
216. a) z=arccos %; 0) u=x++/yx.
243y B Yy
217. a>z\/ya:22:v2’ 6)u—arccosm.
1 2y
218. = /3T +2y—=6 6) u= :
a) z x2—4+ T2y =0, ) u 204y —z+4
/o2 1.2
219. a) z=+/In(z?—4y); 0) u:arcsinx—ﬂ.
z
. Tty 1
220. = ; o) u=——-—.
a) z=arcsin A ) u PR
221-230. danwr dysxius z = f(z,y) u Toukun My(xo, yo); Mi(z1,y1).
HaiiTu:

1) mosabiii guddepenimalr;

2) ypaBHeHUe KacaTeabHOl 11ockocT B Touke My(xg, yo);

3) mpubsmKenHoe 3HadeHne B Touke M (xy, 1), ncnoan3sys andde-
PEHITHAL.

221. z=+/224y%  My(0;1), M;(1,02;0,05).

222. z=In(2?+ay), My(1;0), M;(1,2;0,04).

223. r=¢" W, Mo(1;1), M;(1,2;0,85).
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Y . .
224. Z:m7 MO(]-yO); M1(179871703)
1
225. z=—+2zy%  My(1;1), M(0,84;2,12).
X
226. 2—,/7 Mo(1;1), Mi(1,92;8,08).
€T
X
227. z= : My(1;1), M;(1,09;2,88).
Yy o(1;1), My )

228. z=In(4—2%), My(1;1), M(1,22;3,09).
229. z=+/x%+y, My(1;0), M;(2,96;—1,12).
230. z=¢e% 1 My(1;1), M;(1,21;0,88).
231-240. [Jana dyukuus z= f(x,y). [lokasars, 4T0 BBIIOJIHIETCS CO-

% % Pz 0%z 0%z _0
"0x’ Oy’ 0x2’ Oy?’ Oxdy )

oTHomieHue F' (x, Y, 2

FTarae Ty, xdy x0y? Oxdy
Pz 10%
— . r+ay _ — _
232. z=cos(z—ay)+e"" ", a - const, F 0 Zop
0%z 0?
233. z=¢ ) 4 const, F=g222_ 22
oy?  0x?
2 2 2
Y 02,02 07z
234. 2=2, F= +9
- ‘ 8x2+y Oy? xy@a:(?y
sin(y — z) 0z 0%z 0%z
235, z=—"+- F=2— ——r—.
- r Ox +x8x2 x@yQ
Oz 02z 0%z
_ylx _ hded 2 2
236. z=¢e"", F-Qazax—l—x 92 Y Iy
2 2
Y 207z 0%z
237. 2=y, /2 F= -
T Yo Y oy?
1 > 2
238. z=——¢ @0V 4 const, F:a—z—%.
VY ox? Oy
T 02z 0%z
239- — t _’ F:_+_.
z=arctg y 02t op
02z 0?
240. z=sin’*(y—ax), a — const, F=g222_ 22
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241-250. Haner dysxiwm z=z(u,v) n u=u(x,y), v=v(zx,y). Haiitu

0z 0z
HaCTHEIC POMSBOHBIE o, 3y u cyioxkHON pyukmn z=z(u(z,y),v(x,y)).
241. z=e™", u=sin(r—y), v=cos(x—y).
242. z=uw, u=e" cosy, v=e"siny.
243. z=u’+0°, u=x+y, v=2%+y>.
244. z=In \/m, u=e*"y, v=e""Y.
245. z:arctg%, U=1T COS Y, v=xsiny.
246. z=u", u:g, v=2xy.
247. z:\/m, u=uxe’, v=ye".
248. z=wuv, U=T+Yy—Ccosxr, V= —Y-+CosT.
249. z:arctgl, u=2xy, v=1+a24+1>
Vv
250. z=u’lnuv, u:%, v=ax?+19%

251-260. /lana dbysknus z = f(z,y) u odracts D. Haiiru:

1) skcrpemymbl dyHkmn z= f(z,y);
2) manbosibiniee U HaMMEHbITIee 3HaYCHNSA B obnactu D,

251. z=2 4+ —zy+aty, D: <0, y<0, x4+y=>—3.
252. z=x+y>—3z, :0<2<2, —1<y<2, z+y>-3.
253. z=x2"—3y* +2xy+v, 220, y=20, x+y=>1.
254. z=y’— 32>+ 2zy+z, 20, y=20, x4+y=2.
255. z=x’+y? —ry—4a, x>0, y=0, 20+3y>12.
256. z=x>—2y*+4ay—6x—1, 220, y=20, x+y=>3.
257. z=x2"+8y> —6ay+1, c0<r<2, —1<y<1.
258. z=1>—y’ 4 2zy+4z, <0, y<0, 2+y+22>20.

259. z=3—22%—y*—uay, <l y=20, y>z.

S ©T ©T T T T O O U

260. 2=+ 2zy—4x+8y, : 0<e<1, 0<y<2.
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NurerpasbHoe ncuncienne pyHKIIA OgHOI

IepeMeHHON

261-270. HaiiTu HeompeieieHHble HHTErpasibl. B myHKkTax a) u 6) pe-
3yJIbTAT MMPOBEPUTDH JI(DPEePEHITNPOBAHIEM.

X

/ 2+ 4a3 4+ 22
B) dzx;
(34+z)(2+22)

/ vV24+1Inzx
a) [ —————dux;
x

9zt — 1822
B>/udx;
3 —3x+2

3
261. a)/wdx;

262.

arcsin® 3z

—— dux;
v 1—9z2
4
1
B)/ vt dx;

263. a)

xd — 2 !

-1
sin =+ 2
264. a)/ —— dux;
T

2 / (22 +2)(2%+3) az;

265. a)/%dw;
T

xt—?—1
iy /5
B>/ Ptz U
20 +1
xt 43224+ 27x
B) 3
x°+ 27

I 1
267. a)/gsnl—f+d:v;
cos? x

422
B)/x—l—xdm;

x3—8

L,

0) /(4 +5x) cos z dx;

4xr—>5H d
T.
Va2 —2x+2

0) /(x—|—2)26“3 dzx;

2r—3 Jr
Vaz—d4r

0) /1:2 In z dz;

1)

r)

dz
r :
)/(x+1)\/x2—|—2x
0) /ar:2 arctg x dx;
4o +7
F>/:U2-I—4aj-l-5dm

1
0) / n\a;;5 dux;

3+x

dx.
VH+4r — a2

r)

) 4r+5 d
r x.
V8 —2x — a2

0) /arctg Va2 —1dz;

4o +7

dzx.
VarZ+4xz+5

r)




268.

269.

270.

271.

272.

273.

274.

3x2+2

Va3 +2x —
T —51‘—8

a)

") / - +20+2)

1
a)/09sx+ dr:

sinx—+x
)/ =222 +1
B
(x+1)(224+42x+5)
2

T4
x

Vb —1

3 _
B>/3:13 Gxda:;

3 —1

5% 3
6)/ x—; da;
SIn- xr

) 2—06x
\/SE2+6£U—|—1

0) /(Qx2 —3x) cos x dx;

) 3—2x
V7T —6x— x2

0) /$1D2$dl’;

5—2x
—d
F>/8+4x+az2 v

271-280. BorancinThb onpeeseHHble MTHTErPAJIbI

27 /3

) / dx
a _ar
2+4cosx’

m/3
2

dz
B )
) 0/ 20434+ /(204 3)3

/2

/ dx

a) : ;

3+sinx+cosx
0

3

T+ 2

Ve varl

W/3

a)/ sm'x d:
l+4sinx

0

\/—+:C
1+\/—

W/Z

Cos T
a) [ —————duz;
sin T —cos T

/3

dz
(22 + 1) (z+ V22 +1

T
sin® 1 cost = da:




275.

276.

277.

278.

279.

280.

30

/ dx
a) : ;
sinx+2

0
1

>/ r+1
2c0+3++/(22x+3)3

2ﬂ/3

2) / dx '
442sinz+3cosx’
/2
64
) 2+\/_
\/_+\/_

77/4

dx
a") <2 . 2 79
sin“x+4cosxsinx+5cos?x

0

< dx
VT +3

arctg 6

in 2
a) / —Sm.f dx;
1+sin“x

arctg 2
6

vVr+3

B dx;
) Ve+3—
2 arctg 2
/ dx
a) . ;
1—2sinx+3cosx
/2

11
>/ r—3
2++v/x
7T/4
a)/ dx _
14+3cos?z’
—7r/4
5—|—\/3:1:

) V/(3x—2)?

) / de

r .

/ 22/ (22 + 1)
37

0
0) / sin "; cos’ —d:z:
—m/2

/2
0) / cos 6z cos 2z dx;

/4

/ dx
r) [ ——.
v (224-9)3
/4
0) / sin bz sin 7z dux;

—m/2

2
) / S —
V(9—a?)3
0
/2
0) / sin? % cos’ % dzx;
—m/2

V38
F)/:Lgi;LEdm

0

0) / cos® x du;

—m/2
1/2
r+1

| Va2
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281-290. BoruncinTh HecoOCTBEHHBIE MHTEIPAJIBI I YCTAHOBUTH WX

PaCXOINMOCTD.
[ 20+1
281. a)/ 2:c+ dx;
re+ar+1
0
[d
282. a)/ L
zVIn® x
283. a)/de;
J v/ (224 3)?
/ d
284. a)/ S
22+ 3x+2
20 +3
285. a)/ R
ex
0
3
i
286. ——dux;
) | @
1
i
287. dx;
) [ G
1
2x+1
288. a)/ 2“ da;
22 (x+1)
1
289. a)/a:sma:dx;
OOO
i
290. dx;
) [ e
1

2
9y —
6)/ i R
| G2y
/2
cos 3x
) / - dzx.
)0 v/sin 3x
1
0) /lenxd:v
0
0 d
6)/ a
2 4+5x+6

T
o dzx.
) | Az
sinx
0 dx.
) / Vvecos? x
/2

291-300. Borancantsb npubankeHHoe 3HaUenne ommpeaeeHHOr0 nHTe-

rpaJia ¢ momoinbo dhopmysibl CuMiicoHa, pa3duBasi OTPE30K NHTEIPUPOBAHIMST

na 10 gacreii.
22
3_

3
291. dx.
2/ vae—1

292.

2
/513-237_3j2 dzx.
1



1 4 ,
Vb —a? 5x — a:2 e ”
293. 294. dx.
e’ 2x
0 3
2 . 4
Va4 3 T
295. 296. —dx.
€T Inx
1 2
3 4
r°—3x
297. [ 222" dx. 298. da.
r3 + 22
1 3
4 4
sin 3x Inx
299. / dx. 300. / — dx.
e * X
2 3

301-310. Berumcianrh miomaigb (UIYyPbl, OIPAHMYEHHON JIMHUSIMHU.
Crenarh 4eprex.

301. y=22—2x+2, y=x+2.
302. y’=x+4, y=2—2.

303. y=2"—1, y=2%—3, 2=0.

8

304. y= oL

4y=2a2 x=0.

305. p=asin®2p, a>0 (YeTbIpexenecTKoBasd Po3a).
306. p=asin3p, a>0 (TpexyenecTkoBasi po3a,).
307. p=a(l—cosp), a>0 (kapauonma).
308. y=asin®*t, r=acos®*t, a>0 (acTpounia).
309. Omoit apkoit rukmonael y=a(l —cost), r=a(t—sint), a>0 u y=0.
310. Iletseit kpusoit y:%t(?)—tQ), r=t2
311-320. BoruncgnThb JIHY.
311. Ilermm kpusoii y=12, x:%t(i%—tz).
312. Onoit apku nukionael y =a(l—cost), x=a(t—sint), a>0.
313. Acrpousl y=asin®t, r=acos®t, a>0.

314. Kapmnounust p=a(l—cosp), a>0.
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2
315. JIyru napaboJibl % =1 +4 oTcedeHHOIT NpsaMoit y=x +4.

316. Tlosykybuueckoii napabo/bl y? =3 pacrosoKenHoil MexK1y HadaIoM
KoopmHatT 1 Toukoit M (9, 27).

: ™ 7
317. /Iyru kpusoii y=Insin x, npu géxé 5
318. /lyru kpupoit y=arccose *, npn 1 <z <2.

319. [lepBoro BuTka crimpajin Apxumesna p=awp.

320. [yru kpusoil y=e" zak/modennoil Mexkay Troukamu (0,1) u (2,€?).

Nurerpanbnoe ncuncienne pyHKINiA HECKOJIbKIX
IepeMeHHbIX

321-330. V3MenuTh MOpsA 0K NHTEIPUPOBAHUST
3 Vi—z 4 V25 —12

321. /dx/f(x y)dy. 322. /dx / Flz,y)dy.

0 3x/4
| m 0 —5u/4
323. /daz / f(z,y)dy 324 /da: / f(z,y)dy
0 0 3 o=
9—q2 1 4—z2
325 /dx / f(x,y)dy 326 /da: f(x,y)dy
—bx/4 0 2z+1
—2x—1 1 2—zx
327. /dx / f(x,y)dy. 328. /da: f(x,y)dy.
x2—4 0 x
1 2?41 1 1-x
329. /da: / f(z,y)dy. 330. /daz / f(z,y)dy
0 -1 0 _yiaZ

331-340. Boruucantnb

331. //(x2—|—y2)dxdy; D={y=z,x=0,y=1, y=2}.
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332. //Sinydxdy; D={x=0, y=0, 4o +4y—7=0}.
D

333. //(:c+2y)dxdy; D={y=x, y=2x, v=2, x=3}.
D

334. //(SxQ—ny—l—y)dxdy; D={x=0, y=+/z, y=2}.
D

335. //xdxdy; D={y—x=2, y=a?}.
D

336. //(x—y)dxdy; D={y=2—-2% y=0}.
D

337. //Sin(:c—lry)da:dy; D={y=x, y=2x—1, x=0}.
D

338. //x(y+1)dxdy; D={y=z+1, y=4z, 2=0}.
D

339. //xdmdy; D={z+y=2, 2=0, y=12%}.
D

340. //(ac—y3)d:1:dy; D={y=1-2% y=0}.
D

341-350. BuruncauTh ¢ MOMOIIBIO JIBOMHOIO MHTErpaJsa B IOJSIPHBIX
KOOpJIMHATAX ILJIOIIA b (DUIYPbI, OrPAaHUYEHHON JaHHBIMK JUHUSIMU, 3a/1aH-
HBIMI YPaBHEHHUSIMU B J€KapTOBBIX KoopianHaraxX. CresaTh depTerk JTaHHOI

purypsi.

341. > —8y+22=0, y> — 10y +22=0, y=2/V3, y=+/3x.
342. 22 —4x+9y*=0, 22 -8z +1>=0, y=0, y=2//3.
343. 2° —22+9*=0, 2> — 42 +19*=0, y=0, y==1.

344. y> —2y+22=0, v’ — 4y +22=0, y=/3z, =0.

345. y? —dy+22=0, y* —6y+22=0, y=+/3z, y==z.

346. 22 —2x+y*>=0, 22 —8x+¢y*=0, y=+3z, y==1.
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347. > — 10y +22=0, y* — 6y +2%2=0, y=x, x=0.
348. 1> — 2y +22=0, y> — 10y +22=0, y=2/V3, y=+/3x.
349. 2° -2z +y*=0, 2> — 62 +14°=0, y=0, y==1.
350. 22 —4dx+92=0, 22 —8x+14*>=0, y=+/3z, y=0.
351-360. Borancianrb

351. ///(2x2+3y+z)da:dydz; V={2<x<3, —1<y<2, 0<z<4}.
v

352. ///nyzdxdydz; V={-1<2<2, 0<y<3, 2<2<3}.
v

353. ///(:{:+y+4z2)da:dydz; V={-1<z<1, 0<y<2, —1<2<1}.
v

354. ///(:U2+y2+22)d:cdydz; V={0<r<3, -1<y<2, 0<2<2}).
1%

355. ///nyzzdxdydz; V={-1<2<3, 0<y<2, —2<2<5}.
1%

356. ///(x+y+z)dxdydz; V={0<zr<l, —1<y<0, 1<2<2}.
1%

357. ///(Qx—yZ—z)dxdydz; V={1<z<5, 0<y<2, —1<2<0}.
1%

358. ///nyQdedydz; V={0<zr<3, —2<y<0, 1<2<2}.
v

359. ///5xyz2d9:dydz; V={-1<2<0, 2<y<3, 1<2<2}.
v

360. ///(:B2+2y2—z)dxdydz; V={0<z<1, 0<y<3, —1<2<2}
\%

361-370. Berauc/mTh Ipy TOMOIIN TPOIHOTO MHTErpaJsia B IUJIIHIPH-
YeCcKUX KOOpJMHATaxX O0beM TeJia, O'PAHUYEHHOI'O0 YKa3aHHBIMHU ITOBEPXHO-
crsimu. CrennaTh 9epTerx.
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361. z=+/9—a2 12, 92/2=22+1>.
362. z=+/4—a2—y2, z=1/(x2+y?)/255.
363. z=1/64—12— 2, 2=1, 2>+ 1> <60.
364. z=3\/22+y?, z=10—2°—1>.

365. z2=1/25—22 —y?, z=+/(22+1?2)/99.

21
366. = w2 +y2 2=23/2— 1% —y.

367. z=+/1—a22—y2 32/2=0%+y>
368. z=+/64—22—y2, z=4, 2> +1y><39.
369. z=/9—12 -2 z=1/(22+y?)/35.

370. 2=12\/2% +y?, z=28— 2% — 1>

Teopusa nmong

371-380. Brruncyiuth KpuBomHeHBIN nHTerpaJ I-ro poja.

371. / \/a;j—STy?; L — orpe3ok mpsamoit x — 2y =4, 3aKJII0UYEeHHBIIT MeXKTy
Tquaim A(0,-2), B(4,0).

372. x——sy; L — oTpesok npamoit 2y =x — 2, 3aKII09EHHDBIT MEXKIy TOUKa-
MU Af(), —2), B(4,0).

— orpe3ok mnpsimoii coepuastoruii Toukn A(0,0),

373. / s
Vai+y?+4

L
B(1,2).
ds
374. 5 3 L — 1nepBblii BUTOK BUHTOBON JIMHUU T =a COSt, Y=
ret+y-+z
L

asint, z=>0bt.

375. / Va?+y?ds; L — oxpyxnocts x4y =ax.
L
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376. / (22— \/ $2+y2) ds; L — 1epBblii BUTOK KOHUYIECKON BUHTOBOI JIH-

L
HUM x=tcost, y=tsint, z=t.

377. /(x—l—z) ds; L — nyra xpusoii x=t, y=3t>/2, z=12, (0<t<1).
L
378. /y2 ds; L — nepBas apka mukjonisl ¢ =a(t —sint), y=a(l —cost).
L
2 o2
379. | xyds; L — 1erseprh vumica — —I—? =1, jexkarmas B IepBOM KBaJl-
a
L
paHTE.

380. [ zxyds; L — xouryp kBajparta |z|+ |y|=a, (a>0).

h

381-390. /lanbl BeKTOpHOE TOJIE F=Pi+ Qf+ Rk u miockoets P
Ar+ By+Cz+ D=0, koropasi COBMECTHO ¢ KOOPJUHATHBIMH ILJIOCKOCTSIMIE
obpasyer mupamuy V. IlycTb ¢ — ocHOBaHIe IUpaMUJIbl, IIPUHAIIeXKAIIee
mockocT P; 17 — HopMaJib K 0, HallpaBjaeHHas BHe nupamusl V. Tpedbyercs
BBIYUC/IUTD

1) MOTOK BEKTOPHOI'O TOJIsI F yepes MOBEPXHOCTh 0 B HAIIPABJICHUN 17;

2) MOTOK BEKTOPHOTO TOJIst F yepe3 MOJHYI0 IOBEPXHOCTh IHPaMUJIbI
V' B HalpaB/ieHUM BHEIIHEl HOPMaJIu K €€ MOBEPXHOCTHU, HEIIOCPEICTBEHHO 1
npumenus Teopemy [aycca-OcTporpajickoro.

3) Caenarh 4eprex.

381. F=xi+yj+zk; P: r/24y+z=1.
382. F=2xi+yj+zk: P:x+y/242/2=1.

383. F'=2xi+3yj+zk; P:2/3+y+z/2=1.
384. F'=2xi+5yj+5zk; P: r/24+y/3+z=1.
385. F=xi+yj+zk; P: 25+y/2+2=1.
386. F=2xi+yj—2zk; P: 2z +y/2+2=1.

387. F=wi+3yj+8zk; P: x4+2y+2z/2=1.
388. F=xi+yj+zk; P:2x+3y+z=1.
389. F=yj+3zk; P: r/24y+z=1
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390. F=3xi+2zk: P: x+1y/242/3=1.

341-350. Jlanbl BeKTOPHOE T10J1e F= P;—I—Qj’—l—RE 1 KOHTYP L. Bbruanc-
JINTH MUPKYJISINI0 BeKTOpa F' 110 KOHTYpY L HEmocpejacTBEeHHO 1 IOJIb3YCh
dopmytoii Crokca.

391. ﬁ:zf+yg; L: {x2+y2:4, 22—!—:1::5}.
392. F=xzi+yj+azk; L: {a®+y*=1, =4}

393. F=xi+yj+azk; L: {z+y+2=1,2=0,y=0, 2=0}.

—

394.

=

zxz+zj+y2g; L: {y2:4—x—z, z2=0, x=0, y:()}.

Fl

395. x;—z2j+y2g;L: {x2:4—y—z, z:O,xzo,y:O}.

396. F

yz—:z:j—l—zk L: {:1: +y? 22 =4, 2y =22 Z>O}
397. F:xyz'—i—yzj—i—xzk; L: {x2—|—y2:1, x—i—y—l—zzl}.

398. F=y* —a%j+2°k; L: {a?+2=1—y, 2=0, y=0, 2=0}.
399. ﬁ:zf—xijylZ; L: {z:x2+y2—10, z=—1}.

400. ﬁ:xz+(x+2)5+zE; L: {2224—x—y, 2=0, =0, yzO}.

401-410. Hano BexkTopHoe 1nojie F'. [IpoBeputs, OyaeT Jin HOTEeHIINAIb-
HBIM W COJIEHOUJTaJIbHBIM T1oJ1e F'. B ciiydae moreHnunaabHOCTH TOJIS HAlTH
ero TmoTeHImat u(z, y, z).

401. F=(=22—y2)i+(—2y—x2)j + (—2z —ay)k.
402. F= 2z —y2)i+ (2y—x2)] + (22 —xy)k.

403. F=(204y)i+ (2y+x2)j + (22 +ay)k.

404. F=(y—2)i+ (2z+y)j + (x4 y+2)k.

405. F = (20— 4yz)i+ (2y —4x2)j + (22 — day) k.
406. F'= (22 —3yz)i+ (2y —3x2)j + (22 — 3zy) k.
407. F=(=3z+y2)i+ (=3y+z2)j+ (=32 +zy)k.
408. F=(—z+yz2)i+ (—y+z2)j + (—z+zy)k.
409. F=(4z+yz2)i+ (dy+z2)j+ 4z +2y)k.

410. F=(2z+5yz2)i+ (2y+522)] + (22 +2y)k.
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nddepeniiunaabubie ypaBHEHIS

411-420. Haittu obrmiee penienne Jud@peHnuajibHOr0 YpaBHEHMS.

411, zdy— (y—xsin g) dz =0. 412, zdy— <y—|—3::r; te g) dz =0,
xr a

413. ze¥Tdy — (yey/x —:1:) dr=0. 414. (2 +3y*)dx — 2xydy=0.

415. zy' =y++/ 22 —y> 416. 4xy' =—4\/Ty+.
417, zdy—y (InL-2) dz=0 418. (22— y2)dz — dzydy=0
- wdy—y(In- x=0. . (x*—y*)dr — dxydy =0.
419. xy':y—xcosg. 420. (32% —y*)dx= (2 +3y%y)dy.
x

421-430. pemmTh 33189y Korm.

421. xy —2y=2a3¢", y(1)=2.

1
2)=0.
Ca y(m/2)

423. y' 4+ 2zy=2y2%", y(1)=e.

422. y'sinx —ycosz =

424. y' =ysinx+ze” % y(0)=1.
425. :L‘y'—l—gyzxe_ﬁ, y(0)=2.

426. 2%y —ry=1y*Inx, y(e)=1.

2 2
427. xy’—l—2x2y:—xe_2x , y(0)=1.
Y

428. ' +y==x, y(0)=-2.

2y 2y

420. '+ == y(1)=1/2.

1
430. y —yctgr=—, y(n/2)=-2.
sin

431-440. Haittu obrmiee pemntenne qudppennuajibHOTO YpaBHEHWS.

431. (y/)2_yy//:y2y/. 432. yy//_y/(l_‘_y/):().
433. " — ()2 +yy =0. 434. 2yy"+y* - (v)*=0.

435. (1+2%)y"+2zy =2 436. ((y')*—62)y"+2y =0.
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/ /
437. yy' =)+ /2 + (y')2=0. 438. yeii<LHn2>.

T T
439. oy’ +xy =2. 440. o"—y'tgr=sinz.

441-450. Haiitu obimiee pemntenne audGpeHnuaibLHOr0 YpaBHEHUS: a)
METOJIOM BapHaINl OCTOSTHHBIX; 0) OIpe/ie/istsi YacTHOE pelieHne 1Mo BHLY
[IpaBoOil YacTu.

3z
441. a) y”—6y’+9y:6—2; 6) 3y’ +y=sinwz.
T
2
442. a) 1y +4y= ; 6) v —y —6yy=(x—1)e >
cos 2T
—2z
443. a) y"—|—4y’—|—4y:%; 6) v +2y —8y=>5xe*.
444. a) y"+4y=cos’ z; 6)y —y =2 —2x.
1
445. a) y”—|—y/:ﬁ; 6) v’ — 2y —3y=xe*.
—e x
446. a) 1y’ +9y=tg3z; 6) y" +2y +y=3e"".
447. a) Yy +2y +y=ec"; 6) ¥ +9y=ux cos 3z.
448. a) y'+4y +dy=e *Inz; 6) 1y —2y +y=9¢".
449. a) y'+2 +y=Va2e ¥ 6) 1y —3y' +2y=(z+3)e".
1
450. a) y'+y'=—5—; 6) v’ +6y +9y=a>+1.
cos? x

451-460. Pemuth cucremy JuHEHHBIX JuddepeHnnalbHbIX ypaBHe-
HUI IByMd CIIOCOOAMI: METOJIOM UCKJIIOUEHMS M C IIOMOIIbIO XapaKTepPUCTU-
JeCKOI'0 ypaBHEeHU.

‘d ‘d

d—x:x+4y, d—x:—3$+3ya
451. d; 452. d;

\ 7 T+2y | 7 T —+2y

‘d ‘d

—x=5x—4y, —x:4:c+y,
453. gt 454. jt

—y:x+5y. —y:—x+4y.

\ dt \ dt
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‘d ‘d
d—x:az-i—?y, d—x:—4x+2y,
455. { dt 456. A
@——7x+ @——3x+3
at Y- Cdt Y
‘d ‘d
d—x:a:+2y, d—x:3x+4y,
457, ; 458. d;
Y 340y, Y 5oy,
w7 3+ 2y 7 ox + 2y
‘d ‘d
—x:2m—2y, —x=3m—2y,
459. C‘ZZ; 460. <leé
—~Z =13z +4y. — =9 -
(7 T +4y | Tty

461-470. Cocrauthb guddepeHnnaabHoe ypaBHeHue u 3ajga4dy Ko,
COOTBETCTBYIOIIE YCIOBUSIM 3aJ1aui. YKa3aTh TUII YPABHEHUSI U METOJI ero
peIeHus].

461. IIpu aBukeHun Tesa Maccoil m B HEOJIHOPOJHON cpejie CuIa Co-
202

poTHBJIeHUS F'= , TJIe ¥ — CKOPOCTb TeJia; § — POiiIeH bl 11y Th. O1mpe-

JIeJINTH HPOIEeHHBII IYyTh KaK (PYHKIINIO BpeMeHH, eCJIi Hada/lbHasl CKOPOCTD
Vo .

462. MarepuaJibHasl TOIKa MACCOI 1M coOBepIIaeT IPAMOJINHEHOE IBH-
JKeHme 110/, AefiCTBUEeM CHJIbI, m3MeHsomeiics mo 3akony F'= Fjcoswt, e
Fy, w — koncrantel. HaliTu ypaBHeHMe JIBHKEHHSI TOUKH, €CJIN B HaUaIbHbIIN
MOMEHT BPEeMEHU OHa MMeJjia CKOPOCTh vy .

463. C HeKOTOpOil BBICOTHI BEPTUKAJIbHO BHU3 OPOIIEHO TEJI0 MACCOIt
m. Haiiti 3akon nu3meHeHus1 cKopocTr v =0 (t) majeHusi TOro Teja, eC Ha
Hero JIeficTByeT Chjia TSXKEeCTH 1 TOPMO3siIiiasi CIJia COIIPOTUBJICHIS BO3/LyXa,
IPOIOPIMOHAIbHAST CKOPOCTH.

464. Tejo, Haxogdineecss B HaUYaJIbHbIII MOMEHT BPEMEHU B »KUJIKOCTH,
HOrpyzKaeTcss B Hee 1101 jJeficTBrueM coOCTBEHHOI'O Beca 0e3 HadaJIbHOM CKO-
poctu. ColpoTuBIeHNE XKIJKOCTU MIPSIMO HTPOIIOPIIMOHABHO CKOPOCTH TeJIa.
HaliTu 3akoH JBUXKEeHUs Tejia, ecId ero Macca m.

465. Touka Maccoit m aBmKeTca npamosnneiino. Ha nee feifictsyer cu-
J1a, TIPOTIOPITOHAIbHAST BpeMeHH (KO3(hMUIUEHT MTPOIOPIHOHATBLHOCTH — K1 ).
Kpowme Toro, Touka HCHBITHIBACT COIPOTUBICHUE CPEJIbI, IPOIOPINOHAIBHOE
ckopocTi (KoaduimenT npornopionaibuocT — ko). Haiitn 3aBucumoctn
CKOPOCTH OT BpPEMEHH, CUHMTas, UTO B HadaJIbHbII MOMEHT CKOPOCTH PaBHA
HYJIIO.

466. YacTuia OpoieHa BepTUKAJILHO BBEPX CO CKOPOCTHIO vy. Ha Hee
JIeIiCTBYeT CUJIa TSIPKECTH U CHJja colnpoTuBjieHus F'=2kmuv, roe k — koadh-
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puImenT MPONOPINOHAIBLHOCTH, M — Macca YaCTUIbI U U — CKOpocTh. Haifitn
paccTogHne 4YacTUIlbl OT TOYKHW OpocaHnsd B JII0OOOIT MOMEHT BpEMEHN t.

46'7. Vz01mpoBaHHOMY IIPOBOJIHUKY COOOIIEH 3apsiji ¢o. BcieacrBue
HECOBEPIIEHCTBA U30JISIIIUN [TPOBOIHNIK ITOCTEIIEHHO TepsieT ¢Boit 3apsij. CKo-
POCTH TOTEPH 3apsjia B KarKJbIii MOMEHT BpeMeHH IPOTOPIMOHaIbHA HATI Y-
HOMY 3apsijly npoBoHuKa. OnpeaeuTh 3aps/i MPOBOJHIKA B JIIOOO0I MOMEHT
BpEeMEHU {.

468. Teo maccoit m, 6poreHHoe BEpTUKAILHO BBEPX CO CKOPOCTHIO v,
UCITBITHIBACT CONPOTUBJICHNE Bo3yXa cuioit F'=kv, roe k — koaddunment
ITPOTIOPIIMOHATBHOCTH, ¥ — CKOPOCTh. HallTn 3aKO0H IBUKEHUS Tesa.

469. MarepuajabHagd TOYKa Maccoil m B MOMeHT Bpemenu t=0 Ha-
YUHAET NPAMOJIMHEHHOE JIBIzKeHne 6e3 Hava bHOIl CKOPOCTH IO/, JIefiCTBUEM
CHUJIBI, KOTOpas TPsAMO IPOIMOPIUOHAIbLHA BPEMEHN W 0OPaTHO TPOIOPITHO-
HaJTbHA CKOPOCTH JIBUKEHUsT TOYKN. HaiiTi 3aKOH JIBMKEHUS TOUKH.

470. Teyo maccoit m IBUXKETCA ¢ HAYAJILHON CKOPOCTBIO ¥y MO JIeii-
crBueM cmiibl F'=10(1—1), KoTopast cOBIaIaeT Mo HAIPABIEHUIO CO CKOPO-
cTbio. HafiTn 3aKoH JIBU2KEHUS TeJia.

Panmr

471-480. lccnenoBarh CXOAUMOCTDH YHUCIOBOTO PSIA.

o0 1 o0 37!
471. ; 9
2) ;nQ%—sinQ no ) ;::1 nn
o0 1 o0 571
472. in —: O —.
a) n;lsmn, ) n;l ]
© 2241 0 nl
473. In ——: §) —
) 2T ) 2100
AT4. a) 3 ! 5) §”2
. a : —
n=1 (5n+4)(6n+5) n=1 3"
00 1 00 n n
475. _— 0 e
) )2 (559)
o0 1 o s
476. _— 0 2 —.
a) %n(lnn)2v ) ngln Sin 2n

477. a)



0 1 00 3n2—1
478. a ; 0
) nZ::gn n—1 ) ;::12712\/5
00 1 00 TL3
479. a ; 0
) ;1 n?+2n ) a1 (n+1)!
0 ] 00 2
480. a) > 7. ) Z%.
n= n n=
) | (2+_>
n

481-490. HccnenoBaTh Ha aOCOTIOTHYIO U YCIOBHYIO CXOJIUMOCTD 3HA-

KOYEePeIYIOMUIICS P,

00 (_1)n—|—1 00 (_1)n+1
481. : 482. —
nzl 2n—1 n=1 n2”
m
n —1)" cos —
© (=1)"lnn x ( n
483. —_ 484. :
nz—:Q n 7121 n
< (—1)" 1 (2n+1 o (—1) !
485, 5o ZDT @t a86. 522U
=1 n(n+l) =1 nvn
o (—1)m L ~ (—1 " sin
487. —. 488. b
nz::l (2n—1)? 712::1 n
00 (_1)” e (—1)”71
489. : 490.
nzl vn nzl 1+n?

491-500. HajiTn mHTEpBa CXOIUMOCTU CTEIEHHOI'O Psijia, U MCCJIEI0-
BaTh €0 CXOJMMOCTb Ha KOHIIaX MHTepBaJa.

o0 xn o0 xQn—l
491. _ 492.

n2=:1 n(n+1) nz::l 2n—1

x (x+3)" o (1 —2)*
493. 494.

n;l 3n—|—1 n;l n4n
495. . 496.

2 nin 1) 2 ge
g97. 5> 498. 3 2y

n=1 n! n=1

00 —3\" 00
199, 52 =3 500. 3 (3z)" '(n—1).

S
I
—_
S
S
I
—_
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501-510. Beraucursb onpejiesieHHbI nHTErpaJi ¢ TouHocThIo 710 0, 001,
PA3JIOYKUB MOJIBIHTETPATLHYIO (DYHKITNIO B CTETIEHHON Pl 1 3aTEM ITPOWHTE-
I'PUPOBAB €T0 TOUJIEHHO.

1 0,5
dx
501. Y2 cosx dx. 502. / .
0/ v 0 1+t
0,5 0,25
503. / V1428 dr. 504. / Sl Y
T
0 0
02 1
505. [ “du. 506. / sinz® da
T
0,1 0
0,8 1
507. /xlo sin z dzx. 508. /cosx2 dx.
0 0
0,3 0,125
509.

d
v 510. /\/1—:62dx.
0

S
:
&Cﬂ

511-520. Paznoxurs dbyukimo f(z) B psag @ypbe B yKa3aHHOM HH-
TepBaJie.

511. ff(x)=2—a; f(—1;1). 512. f(x)=2x; (-2:2).
513. f(z)=2—xz; (—1:1). 514. f(z)=z+1; (—m ).
515. f(x)=x-1; (-1;1). 516. f(z)=1—=z; (—mm).
517. f(z)=a2+3; (=1;1). 518. f(x)=a;  (-3:3).

519. f(x)=z+1; (=2;2). 520. f(x)=2+=x; (—1;1).

521. Jlan TOHKMIT OJHOPOMHBIN cTepxkeHb ) <x <3, OGOKOBasi IMOBEPX-
HOCTL KOTOPOI'O TEILIOM30JupoBaHa. Haiitu pacnpeseienue TeMiepaTryphbl
u (x, 1) B cTep:KHE, ecjin 3ajiaHa ero HaualbHast Temiieparypa u (x, 0) =ug (z),
IIPABBIil KOHEI CTePZKHsI TeIJION30JIMPOBAH, JICBBIil OJIeP:KUBACTCS TIPU 10~
crostaHOl Temmeparype u (0,t) =0:

0, 0<Zx

3
§_7
ug ()= <§

| w O

2, —<x
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522. Jlan ToHKMT 0JIHOPOJIHBIN cTepykeHb 0 <x <5, GOKOBas MOBEpPX-
HOCTH KOTOPOI'O TeIJION30upoBaHa. HaiiTu pacmpejesenne TeMIepaTypbl
u (z, 1) B cTepxKHe, e/ 3a/1aHa ero HadaabHas Temmeparypa u (x, 0) =uq (),

NPaBbIil KOHEI CTEPKHS TEIJION30JIMPOBAaH, JIEBbIN MTOJIICPKUBACTCS IIPU T10-
crostauoii Temmieparype u (0,t) =0:

)

<x<—,

up ()=

w
ot N ot

N ov O

<z <)H,

523. Jlan ToHKMIT OJIHOPOIHBIN cTepxkeHb 0 < x <4, GoKOBas IMOBEPX-
HOCTH KOTOPOT'O TeIION30JMpoBata. HailTi pacripejiesienne TeMiepaTypbl
u (z,t) B cTepzKHe, €CJIN 33/[aHa ero Hadasbas remieparypa u (x, 0) =ug (x),

IpaBblii KOHEI CTePKHA TeILION30JIUPOBAH, JICBBII II0IeP:KIUBACTCA [IPU 110~
crostaHoit Temrepatype u (0,t)=0:

()= 0, 0<x<2,
Y= 2 2<<4,

524. Jlan Tonkuii ogHopoaHbI cTepxkenb 0 <z <1, 6GoKoBas IOBEPX-
HOCTH KOTOPOI'O TeIion3oauposana. Haiitu pacupejesienue TemiepaTypbl
u (x,t) B cTeprkHe, ec/n 3a/laHa ero HadabHas Temmepatrypa u (x, 0) =ug (z),

IIpaBblil KOHEIl, CTePKHA TeILION30JIMPOBAH, JICBBI 10 1eP:KIUBACTCA [IPU 110~
crostHol Temmeparype u (0,t) =0:

-]

<zr<

9

ug (z)=

—_
ot N =

<z<

9

N = O

525. Jlan ToHkwmit 0JIHOPO/IHBIN cTepxkeHb 0 < x <4, GoKOBas MOBEpPX-
HOCTH KOTOPOI'O TeILION30JupoBaHa. Haiitu pacipeiesenne TeMiepaTyphbl
u (z,t) B cTep:KHE, eCJIM 3a/1aHa ero HaualbHast Temieparypa u (x, 0) =ug (z),

IpaBblil KOHEI, CTeP:KHA TeIJION30JIMPOBAH, JIEBBIl 10 1ep:KIUBACTCA [IPU M0~
crostauoit Temmeparype u (0,t) =0:

()= 0, 0<zx<2,
Y=Y 22, 2<p<4,

526. Jlan ToHKMIT OJHOPOJHBIN cTepxkeHb 0 < x < 3, OOKOBasi IMOBEPX-
HOCTH KOTOPOI'O TeIJION30IupoBana. HaiiTu pacipejesieHue TeMIepaTyphbl
u (x,t) B cTeprkHe, ec/in 3a/laHa ero HadasbHas remieparypa u (x, 0) =ug (),



46

JIEBBIIT KOHEI CTePsKHs TeIJION30/IMPOBAH, IPABbIl II0IePsKIUBACTCA [IPU 110~
crostHolt Temmeparype u (0,t) =0:

0,

0<zx<
ug () = 3
§<

wwlw

3, S<x<3,

527. Jlan ToHKMIT 0JIHOPO/IHBIN cTepkeHb 0 < x <6, GoKOBasi IMOBEpPX-
HOCTH KOTOPOI'O TeIIon30/impoBana. HaiiTu paciipejiejienne TeMIepaTypbl
(x,t) B cTeprkHe, eC/IN 3a/aMa ero HadasibHas Temueparypa u (z, 0) =ug ()

JIEBDIi KOHEI CTEePrKHs TeIJION30JIMPOBAH, PaBBIi II0IAePKIUBACTCA [IPU 110~
crostaHoit Temrepatype u (0,t) =0:

= [0 0<e<3,
YT 3 3<a<e,

528. Jlan TOHKMIT OJHOPOJHBIN cTepKeHb 0 <x <7, OOKOBasi IIOBEPX-
HOCTH KOTOPOT'O Teriom3onpoBana. HaiiTu pacmpesesienne TeMIepaTyphbl
(x,t) B cTepKHE, ecyn 3a/aHa ero HadaibHast TeMieparypa u (z, 0) =uq (x),

JICBBII KOHeIl CTepPzKHs TeILION30IMPOBAaH, IIPAaBLIil II0JJIeP:KUBACTCS IIPU 110-
crostHOl Temmeparype u (0,t) =0:

0,

0<z<

ug () = 7
—<x
2

~ NI~

3 <7,

Y

529. Jlan Toukwmit oiHOPO/IHBIN cTepkeHb 0 < x <8, OOKOBas MOBEpPX-
HOCTH KOTOPOI'O TeIion3o/npoBana. HaiiTu pacnpejesieHre TeMIepaTyphbl
(x,t) B cTeprKHE, €cJin 3a/laHa ero HadasabHast TeMieparypa u (z,0) =wug (x)

JIEBBIH KOHEIl CTEPZKHsI TEIJION30/IMPOBaH, PAaBbIil [0/JIeP:KUBAETCST TP T10-
crogunoit Temmeparype u (0,t) =0:

(o= { 0 0Swsd
YT 4 4<a<s,

530. Jlan ToHKMIT OJIHOPOIHBIN cTepxkeHb ) < x < 3, 6GOKOBasi IMOBEPX-
HOCTH KOTOPOI'O TEeIION30/InpoBana. HaliTu pacupejiesienne TeMiepaTypbl
(x,t) B cTeprKHE, €cJn 3aJlaHa ero HadasbHast TeMieparypa u (z, 0) =wug (),

JICBBII KOHeIl CTepPzKHe TeILION30IMPOBAH, IPABLIIl II0JJIeP:KUBACTCS [IPU 110~
crostaHoit Temreparype u (0,t) =0:

0, 0<z

<3
ug ()= =2
—1 <3,

J

l\DIOJ o
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Teopus BeposiTHOCTEI

531-540. Cpesin n JjioTepeiinbix OmIeToB k BBHIMIPBINIHLIX. Haymady
B3I M OmieToB. BBIYUCINTD BEPOATHOCTH TOTO, YTO CPEIN HUX 7" BBIUT-

PBIIIHBIX.
531. n=16, k=13, m=8, r=6.
532. n=17, k=14, m=9, r=T.
533. n=18, k=15, m=10, r=8.
534. n=19, k=16, m=11, r=9.
535. n=20, k=15 m=12, r=8.
536. n=17, k=13, m=11, r=8.
537. n=21, k=14, m=13, r=10.
538. n=23, k=20, m=15, r=12.
539. n=22, k=19, m=14, r=12.
540. n=25, k=22, m=17, r=15.

541. B urpajabHOM KyOuKe IEHTD TAXKECTH CMEIIeH B CTOPOHY I'paHu
C IIECThIO OYKAMU, U3-3a 4Yero BEPOATHOCTH BBINAJCHUA 3TON I'DAHU CTAJIa,

1

paBHa T a BEPOATHOCTD BBIIAJICHUA I'PAHU C OJHUM OYKOM 1 Haiitu Bepo-

SITHOCTH TOI'0, UTO IIPU JIBYX OPOCAHUSIX XOTsI Obl OJUH pPa3 BBIIAJIET YeTHOe
IHCJIO OIKOB.

542. Tpu crpesika He3aBUCUMO JIPYT OT JAPyra CTPEIAioT B Ieib. Be-
POATHOCTD ToNaJaHnusd B 1eJib IepBoro crpesika 0,8, Broporo — 0,5, TpeTbero
— 0,7. Haiitu BepogTHOCTH TOr0, 4TO XOTS ObI JABa CTPEJIKA IOMAILYT B IIEJIb.

543. JIBa cTpeska HE3aBUCUMO JIPYT OT JIpyra cJiejlajn 10 OJHOMY
BBICTpeJTy. BepodaTHocTs nomnaanns B 1e/ib mepBoro crpesika 0,9, BToporo —
0,75. HaiiTu BeposiTHOCTBH TOI'O, YTO XOTsI ObI OJUH CTPEJIOK IMONAJIET B ICJIb.

544. Tpu ydacTHHKa UTPbI IOOYEPEIHO HAOPACKIBAIOT KOJIbIla Ha KO-
JIblIIEK. BeposiTHOCTh HAOPOCUTH KOJIBIIO I IIePBOro UIpokKa pasHa 0,7, m11s
BToporo — 0,5, mig tperbero — 0,3. HaiiTu BepogTHOCTH TOTO, 9TO TOJBKO
YeTBEPTOE KOJIbIIO OKAXKeTCsl HAOPOIIIEHHBIM Ha KOJIBIIIEK.

545. 13 12 6usieroB, npoHyMepoBaHHBLIX OT 1 J10 12, ojuH 3a JApyrom
(6e3 BO3BpaIeHus1) BhiOUpatoTcsa 2 O6uiera. Haiitu BeposTHOCTH TOTO, 9TO
YETHOCTH YHUCEN Ha TUX Omjierax OJMHAKOBA.

546. OTKpbIBaeTCs OjIHA 3a APYroil Kapra Kojojbl 36 kapt. Hafitu Be-
POATHOCTH TOT'O, YTO MEPBOM KAPTOIl MUKOBOI MAaCTU OKayKeTCyd MdTad KapTa.

547. Ha BxoJ1 pajuo npueMHIKa IOCTYIIa0T KOJIOBble KOMOMHAINN 13
8 3HaKoB, coctodmux w3 0 m 1. HailTu BepoATHOCTH TOTO, YTO BO B3STOI
KOMOMHAIN OyJIeT XOTsI Obl OJIH HOJIb.
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548. Tpu crpeska cjie/1aan 1Mo BICTpeJy B MUIllieHb. BeposgTHOCTS 110~
naJaHus B MUIIEHD JIJId IIepBoro crpeska pasHa 0,6, mig sroporo 0,7. Haittn
BEPOATHOCTb TOI'O, UYTO MUIIEHb OyJIeT IoparkeHa.

549. [lo udeTbipeM KaHaJjaM IIepejiaeTcsl oJnHaKoBoe coobiieHne. Be-
POSITHOCTBL TOI'O, YTO U3-3a IIOMEXHU IIpHeM OyJ/eT HelPaBUJILHBIM COOTBET-
creerHo pasubl 0,2, 0,3, 0,25, 035. HaliTu BeposiTHOCTH TOr0, 9YTO XOTsl ObI 110
OJIHOMY KaHaJIy COODIIeHMe OYJIeT IepeaHo MPaBUIbHO.

550. Bporiensl 3 urpajbabie KocT. HaliTu BeposTHOCTH TOTO, 9TO Ha
BCEX BBLINMABIINX I'PAHAX MOABUTCS OJUHAKOBOE UMCJIO OUYKOB.

551-560. B marasun nocTynaroT oJITHOTUITHBIE U3/ C TPEX 3aBOJIOB,
puYeM i-i 3aBOJI MOCTaBJsIeT m; npotenTos uzjennii (i=1, 2, 3). Cpeau
n3JIe/nit 4-ro 3aBojia 71; MPOIEHTOB EPBOCOPTHHIX. KyTlieHHOe n3/eme oka-
3aJI0Ch TIEPBOCOPTHBIM, OIPEJACTUTH BEPOSITHOCTH TOTO, YTO OHO OBLIO MPO-
U3BEJIEHO Ha j-M 3aBOJIE.

551. m1:50, m2:30, 7713:20, 721:70, n2:80, TL3:90,
552. m1:70, m2:10, m3:20, TL1:75, n2:80, n3:90,
553. m1:50, m2:20, m3:30, TL1:70, n2:60, n3:90,
554. m1:60, m2:20, m3:20, n1:70, n2:80, TL3:90,
9955. m1:50, m2:30, m3=20, n1:70, 7’L2=80, n3:90,
556. m1:60, m2:20, m3:20, ﬂ1:75, n2:80, n3:90,
557. m1=50, my=30, m3=20, ny=80, ns=85, n3=90,
558. m1 =70, me=10, m3=20, n;=60, ny=80, n3="70,
559. m1=60, m2=20, m3=20, TL1=75, n2:80, n3=90,
560. m;=50, my=20, m3=30, ny=80, ns=85, n3=90,

S N A N
e S o o e

561-570. B kaxkJ10M 13 HE3aBUCUMBIX HCIBITaHU cobbiTne A mponc-
XOJIAT € TIOCTOSTHHON BEPOATHOCTBIO p. HaliTt BeposiTHOCTH TOT0O, UYTO COOBITHE
A npousoiizer a) posuo M pa3s; 6) or K 10 M pas; B) Gosibie vem M pas;
r) menbiie K pas.

561. n="T710, p=0,36, M =280, K =239.
562. n=720, p=0,37, M=290, K =248,
563. n=730, p=0,38, M=300, K=257.
564. n=T740, p=0,39, M=310, K =266.
565. n=T750, p=0,4, M=320, K=275.
566. n=760, p=0,41, M=330, K =284.
567. n=770, p=0,42, M =340, K =293.
568. n=T780, p=0,43, M=350, K =302.
569. n=790, p=0,44, M =360, K=311.
570. n=800, p=0,45, M =370, K =320.
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571-580. BeposTHOCTH IIPOM3BOJICTBA HECTAHIAPTHON JleTaIn pPaBHA
p. Koutposep Oeper Haymady jeTaqb U3 MapTUU U MIPOBEPSET ee KadecTBO.
Ecnn netaib oka3biBaeTCd HeCTaHJIAPTHOI, TO JaJIbHENIINE UCTIBITAHNS TTPe-
KpallalTcs 1 napTus 3ajepKuBaeTcs. [ean jletaab OKazKeTesl CTaHIapTHOIM,
TO KOHTpPOJIep HepeT cJIeayIoNlyo JeTalb Ha IPOBEPKY U TaK JlaJjee, HO BCETIa
oH TpoBepsieT He Oosee n Jertasieit. Ciydaitnas BemaumHa X — YUCTIO TPO-
BepeHHBIX JieTaseil. CocTaBuTh 3aKOH paclpejie/ieHns CIyIaiiHON BeJIMIIMHbI
X, naittn maremarmiaeckoe oxuganne M (X), mucnepcuto D(X) u cpejnee
KBaIpaTndHoe oTKIoHeHne o(X).

571. n=5, p=0,1. 572. n=4, p=0,1.
573. n=5, p=0,05. 574. n=4, p=0,05.
575. n=5, p=0,15. 576. n=4, p=0,15.
577. n=4, p=0,2. 578. n=5, p=0,2.
579. n=6, p=0,25. 580. n=6, p=0,3.

581-585. Haiitu dpyuknuio pacupejesnenns. Onpene/inTb MaTOXKN1a-
HIe U JIUCIIEPCUIO U CpeJiHee KBaJpaTudHOe OTKJIOHEHMEe CIydaiiHOil Besn-
qunbl. [locTponts rpadukn dyHKIMii pacipejesieHns u miotHoct. Haittn
BEpPOSITHOCTH TOTO, uTo X € (—1;1.5).

B cx?, x€(1,3), N cx?, x€(0,3),
>st- f(x)_{o,xgﬂ,za). 582. J( )_{o,x¢(0,3).
CCC2 X C.CCQ X
583. f(x){o xgé(z)?’) 584. f(:z:){o xgz(i(;)z)
585 f<x>={g‘”9; oa)

586-590.Haiitu dpyukiuio mwioctHocTu. OnpenenTh MaTOXKUIaHue 1
JIMCIIEPCUIO 1 CPEeJIHee KBaIPATHIHOE OTKJIOHEHNE CJIydaiitHoi BejmanHbl. [To-
cTpouTh rpadukn QyHKINNA pacrnpeneneHuss u IoTHocTr. Hafitu BeposiT-
HOCTH TOTO, 9T0 X € (—1;1.5).

0, r<=-2, 0, z<=0
586. F(z)=qa(z+2), x€(—-2,2) 587. F(x)=1 ax® z€(0,3)
1, z>=2 1, z>=3
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(0, <=0 0, <=2,
588. F(z)=<ax? z€(0,3), 589. F(z)=(a(x—2), x€(2,4),
(1, >=3. 1, x >=4.
(0, © <=0,
590. F(z)={ ax3 2€(0,2),
L1, z>=2.

590-600. /[Jano crarucrtumyeckoe pacipejesienne BoiOopku. Haitanure
BBIOOPOYHOE CPEIHEKBaIPATUIHOE OTKJIOHEHUE, BBIOOPOUYHYIO JIUCIIEPCUIO.
[TocTpoiiTe noBepuTeIbHbIE HHTEPBAJbI JJIsl OIEHKN HEU3BECTHOI'O MaTeMa-
TUYECKOI0 OXKUJIaHUS C 38/IaHHOM HajaexKHOCThIo ¥ =0, 95.

cop | %102 [112[122]132 [142[152 | 162
“Tmi| 4 [ 6 |10 [400] 20 | 12 | 8
<o, | i 106 [15,6]20,6[256 306 [ 356 40,6
Tni] 8 [ 1060 [ 125 | 3 2

<o, | i ]20[32[ 381441505662
ni| 5 | 1540 25| 8 | 4 | 3
coq | @i 124164204 2441284324644
Tni| 4 [ 6 [ 1040 [ 20 12 8
sos. | i | 110115120 [ 125 [ 130 [ 135 | 140
“Im;| 5 [ 103025 | 15| 10 | 5
<o, | € [45] 50 [55 [ 60657075
“Tni| 416 [10[40]20]127 8
w7 |2 [102]109[11,6[123 13137 [ 144
Tni 8 1060 [ 12 5] 3 | 2
cog. | i [ 1151212513135 [14[145
“Imi;| 5 [15] 40 [25] 8 [ 4| 3
<oo, | i | 104109 [ 114119 [124 [129[134
“Tni| 4 |6 1040 20| 12| 8
600, | [ 105 [ 110 [ 115 [ 120 [125 [ 130 | 135
“Tni| 4 [ 6 10303015 5
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HpI/IMeprIe BOIIPOCHI J1Jid UTOI'OBOI'O KOHTPOJILA

JImHeiinag ajirebpa

1. Marputipl, neiicTBUS HaJl HUMU.

2. Onpenenurenn n-ro nopsjka. Onpejesienne, CBOMCTBA, BLIYUCICHIE
orpee/InTe Iei.

3. Obparnas marpuiia. OnupejgeseHune, TeopeMa CynecTBOBAHIS U €IUH-
CTBEHHOCTHU OOPATHOI MaTPUILHI.

4. Teopema Kpamepa, popmynsr Kpamepa.

5. Onpejesierne n mpuMepbl JIMHEHHBIX ITPOCTPAHCTB.

6. JIuneitHo 3aBUCHMbBIE U JIMTHEITHO HE3aBUCUMbIE CUCTEMBI BEKTOPOB,
X cBoiicTBa. ba3uc, pasMepHOCTh, KOOPJMHATHI B N-MEPOM ITPOCTPAHCTRE.

7. Teopema, cyIecTBOBaHUSA U CBOMCTBA OPTOHOPMHUPOBAHHOIO Ha3uCa.

8. Panr marpuipl. Teopema o 6a3ucHOM MIHODE.

9. Teopema Kponekepa - Kanesn. O01iast cxema perieHnst CUCTeMbI
JINHEWHBIX areOpamvdecKux ypaBHEHM.

10. CroiicTBa permeHnit 0JITHOPOIHON CUCTEMbI JIMHEHHBIX ajredpanye-
CKUX ypaBHeHnuii. @yHgaMeHTa bHasg cucreMa pertennii. CTpykTypa o0Iero
peleHns: OAHOPOIHON CUCTEeMbI YPaBHEHUIA.

11. CBsA3b MexK Ty pereHnsiMi HeOJHOPOIHOM U COOTBETCTBYIOIIE O/
HOPOJIHOI cucTemamu ypaBHeruit. CTpyKTypa 00IIero peneHust HeoHOPO,I-
HOIl cuCcTeMbl YpaBHEHUIL.

12. Jluneiinelil oneparop u JimHeiiHoe mpeoOpasoBanue. Marpuia -
HeiiHoro 1peodbpasoBanusi. elicTBus HaJ JMHEHHBIMU [IpeoOpa30BaHIAMMU.

13. CobcTBennble YKcia U COOCTBEHHBIE BEKTOPHI JIMHEHHOrO MTpeodpa-
30BaHUA.

14. Cucrema KOMIIJIEKCHBIX THCET.

15. [HelicTBus HaJl KOMILIEKCHBIMI YNCIAME B airedpandeckoit popme.

16. leficTBusg HaJT KOMIIEKCHBIMA YUCJIAMU B TPUTOHOMETPUYIECKON
(mokazaresbHOI) dopme.

BeKTOPHaH aﬂre6pa n aHaJINTUN4YeCKasd reomMeTrpud

17. Jluneitnele onepanny HaJ| BekTopamn B R?. Basuc n KoopannaTsbl
BEKTOpa B TPEXMEPHOM IIpocTpaHcTBe. TeopeMa o pas3JioxKeHUH 110 Oas3mucy.

18. CKaJIsIpHOE TIPON3Be/ICHIE BEKTOPOB B > (ompeniesienne, cBOMCTBA,
BBIDAKEHNE Yepe3 KOOPIUHATHI COMHOKUTEIE, TIPUTOZKEHs ).

19. BekTopHoe 1IpousseieHna BeKTopos B B2 (ompesesenue, cBoiicTsa,
BBIDAKEHNE TepPe3 KOOPIUHATHI COMHOKUTEICH, TTPUTOZKEHS ).
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20. Cmernannoe mpousse/ieHne BeKTopos B B3 (onpesesenue, ceoiicTsa,
BbIpazKeHIe depe3 KOOPNHATHI COMHOXKUTE e, TIPUIOXKEeHNs ).

21. IlyockocTh Kak ajrebpanmdeckasi IOBEPXHOCTh 1-ro mopsijka. Bek-
TOpHOE 1 00IIee YypaBHEHUS IJIOCKOCTH.

22. llpsimag Ha MJIOCKOCTH KakK ajredpanmdeckas JUHUA 1-TO TOPsJIKA.
BexkTopHoe u obiee ypaBHEHUSI.

23. IIpsimast B mpocTpaHcTBe. BekTopHOe ypaBHeHHUe, o0Iue, KaHOHU-
YeCKNe ypaBHeHUs MPIAMOIL.

24. Bzanmuoe pacroJjioyKeHune MI0CKOCTeN, TPAMBIX, TTPSIMOIT U MLJIOCKO-
CTH.

25. Dyumanic (KaHOHWYIECKOe ypaBHeHne, (hopMa KPHUBOii, reoMeTpude-
CKOE OTIpPeJIeJICHIIE).

26. F'unepbosia (KaHOHIYECKOE ypaBHeHue, hopMa KPUBOIi, reoMeTpu-
qecKoe OIpe/ie/IeHne).

27. Iapabosa (kKaHoHIIeCKOe ypaBHEHUE, (hOpMa KPHUBOii, reOMeTpH-
9eCKOe OIpPeIeICHIe).

28. Hnmaunapudeckne 1 KOHUYECKHe TTOBEPXHOCTH.

29. Kanonmueckne ypaBHeHns MoBepxHOCTENl 2-T0 opska. MeTo ma-
paJlJIeJIbHBIX CeYEeHUI.

Hnddepennmanabaoe ncancienne GyHKIMA OHOI ITepeMeHHO

30. I[Tonsarue dpyukiuu, od/1acTh ONpeJIeIeHNs, CIIOCOOBI 3a/laHnsd, TPa-
uk, crokuasg QyHKITus.

31. Onpenenenne npejena GyHKIun. beckonedano 6obiine QyHKIIH.

32. Beckoneuno maJibie (DyHKIINN, UX CBOICTBA.

33. Teopema o 1pejiesie CyMMBbI, IPOU3BEJICHIS U 9aCTHOTO JABYX (DYHK-
IAIA.

34. CpaBrenne 6eCKOHETHO MAJBIX (O0/IbINX) yHKIHIIL.

35. DKBUBAJIEHTHBIE OECKOHETHO MaJIble (QYyHKINHN (OIpe/iesieHne, CBOfi-
CTBA, PUJIOXKCHIS).

36. IlepBblit 3aMedaTeIbHBIN TIpeIeT.

37. Ilpenen umcnoBoil mocaegoBaTe/bHOCTH. MOHOTOHHBIE W OT'PaHU-
YeHHbBIE 10C/IeI0BATEILHOCTH. JHUCIIO €.

38. Bropoit 3aMedaTebHbIN TTpe/ie).

39. HenpepswiBuble (yHKINN, nX cBoiicTBa. HempephiBHOCTE d1eMeH-
TapHBIX (DYHKINIA.

40. CpoiicTBa (byHKIMII, HEPEPBIBHBIX Ha oTpe3ke. ToUuku pas3phiBa,
X KjaccuuKalms.

41. Omnpenenenne Hpou3BOJHON. [eoMmeTpudecknii 1 MexXaHMYECKUI
CMBICJI IIPOM3BO/IHOM. Y paBHEHNE KacaTeIbHON 1 HOPMAaJIN.
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42. Tlongrue muddepennupyemoctn n juddepennuaia QyHKIIH,
CBA3b C IIPOU3BOJIHOIA.

43. T'eomeTpudecKuii, MeXaHUIEeCKIil cMbIC JuddepeHIiasia, nCrob-
30BaHNeE €ro B NPUOJIMKEHHBIX BbIYUCICHUIIX.

44. CBsA3b MexK/ 1y HelpepbiBHON 1 jiuddepennupyemoit pyHKIueit.

45. IlpousBoiHbIe CTEIEHHOM, II0Ka3aTe/JbHOM, JorapudMIIecKoii,
TPUTOHOMETPUIECKUX, IUIEPOOTUICCKIX, OOPATHBIX TPUIOHOMETPUIECKUX
dyHKIHI.

46. IIpousBojgHasi CyMMBbI, IPOU3BEJICHNUsT U YACTHOT'O JBYX (DYHKIINIA.

A7. Indbdepentimalt cyMMbI, TPOU3BE/IEHNs U YACTHOTO JIBYX (PYHKITUI.

48. ITpousBomnast u jpuddepeHImal cJa0KHON (PYHKINT, CBOHCTBO MH-
BapuanTHocTu Jnddepennualia 1-ro mopsjika.

49. Hesasuo 3ajanabie (yHKIUi, nx auddepeHnnpoBaHue.

50. Obparnast ¢pyHKIus, ee JuddepeHnnpoBaHue.

51. OyukIiuu, 3a/laHHble TTapaMeTpUIecKu, ux jauddepeHnnpoBaHie.

52. ITpoussomnbie n jguddepeHnnaibl BbICIINX TOPSIKOB.

53. Teopema Depma.Teopema Poiis.

54. Teopema Jlarpam:xa.

55. IIpasuiio Jlonurasisi, ero mpuMeHeHMe JIJIsi PACKPBITUS HEOllpe/ie-
JIEHHOCTEI.

56. ®opmyia Teitnopa ¢ ocrarounbiM wieHoM B dopme Ileano u B
dopme Jlarpamnxka.

57. @opmyabl Makiopena juig dynknuit €¥ , shz, chx, sinx, cosz,
In(1+x).

58. UccemoBatne (byHKIIN € TIOMOIIBIO TIPON3BO/IHOf (MOHOTOHHOCTH,
9KCTPEMYMBbI, BbIIYKJIOCTh, TOUKU Mepernda, acuMITOTHI).

lnddepennmanabaoe ncanciienne GyHKINA MHOTUX ITepEeMEHHBIX

59. Ilonsitre QpyHKIMU MHOI'MX II€PEMEHHBIX, 00JIaCTh OIIpejesIeHUsI,
rpaduk.

60. ITpesen n HEIPEPBIBHOCTDL (DYHKIINKM MHOIUX II€PEMEHHBIX.

61. ITonssTe 9YacTHOII TPOM3BOMHONI, €€ TEOMETPUIECKUI CMBIC JIJIsI
GyHKIIN 2-X [TepeMeHHbIX.

62. Ilomstne mauddepennupyeMocTn (GYHKIUU ABYX IIePEMEHHBIX.
Heobxomumoe yemoBue juddepeHImpyeMoCTH, JIOCTaTOIHOE YCJI0BUE -
depeHpyeMocTi.

63. Ilonsitue mosiHOro nuddepenimaia GyHKIUNT MHOIUX IIepeMeH-
HBIX, €r0 CBS3b C MOHATUAME JUP@PEPEHIIMPYEMOCTH U YaCTHBIX ITPOU3BO/I-
HBIX.
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64. YpaBHeHne KacaTeabHOl ILJIOCKOCTH K ToBepxHOCTH ;7 = f (X,v);,
reoMeTpuyecKnii cMbIcy auddepentunaia PYHKINN JIBYX MepeMennubix. Vc-
110JIb30BaHKe MMOJIHOTO JAuddepennnaa B MPUOJINKEHHBIX BbITHCICHUSIX.

65. Yacruble npousBojnble n JuddepeHnualibl BhICIINX TOPSIKOB.
Teopema 0 paBeHCTBE CMEITaHHBIX TPOM3BO/IHBIX.

66. ITpousBoiHbIe HEsIBHO 3aaHHON (PYHKIMHU 1-0ii IepeMeHHO n 2-X
IIepeMEeHHbIX.

67. @opmyna Teitnopa st GyHKIMN MHOTUX TTEPEMEHHbIX.

68. dkcTpeMyMbl PYHKIIMN MHOTUX IIEPEMEHHBIX, HEOOXOUMOE yCJIO-
BI€ CYIIECTBOBaHUSI IKcTpeMyMa. JlocTaTouHOe yeI0BHe CyIIeCTBOBAHUST SKC-
TpeMyMa, (DYHKITHH JIBYX HEPEMEHHbIX.

69. 3ajada 0 HAXOXKJECHUU HAMOOJBINEr0 U HAUMEHDLIEro 3HAYEHWS
dbyuknnn z= f(x,y) B 3aMKHYTOI OrpaHUYIEHHO 001aCTH.

70. [IpousBo/iHast 10 HAITPABJIEHUIO, CBA3b C YACTHBIME ITPOM3BOTHBIMI.

71. I'pagnent dyukunn u=wu(x,y, z), CBOiCTBa TpaJeHTa, CBS3b C
IIPOU3BO/IHON 110 HAIIPABJIEHUIO.

NuaTerpasbHoe ucuncaeHne (pyHKIU OaHON mepeMeHHO

72. IlepBooOpasnasi dpyHKIMs, ee coiicTBa. OlpejiesieHre Heollpe/ie-
JIGHHOI'O MHTerpaJia, ero IIpocTeiIlne CBoicTBa.

73. VlHTerpaibl HeKOTOPBIX 3JeMeHTapHbIX (yHKIuil (Tab/uia nHTe-
IPAJIOB).

74. MeToy 1oICTAHOBKY WJIM 3aMeHa IepeMeHHO B HeOlpeIeIeHHOM
nHTerpare.

75. lnTerpupoBanue 1Mo 9acTsaM B HEOIPeJIeJIeHHOM HHTETrpaJie.

76. Pazoxkenne nmpaBuIbHON paloHAIBLHON JIPOOU B CyMMY TTpOCTEli-
X JPo0eii.

77. AnropuTM MHTErPUPOBAHUST PAIMOHAIBHBIX JIPOOEi.

78. NuTrerpasibl OT mpocTeinx (3/ieMeHTapHbIX pobeit).

79. nTerpupoBaHme TPUrOHOMETPUUECKNX (PYHKITUI. Y HUBEpCcaJbHA
10/ICTAHOBKA U JIPYTHE MMOJCTAHOBKH.

80. MaTerpupoBanne HEKOTOPLIX UPPAIMOHATBHBIX BhIPAYKCHUII,

81. Tpuronomerpmyeckne moACTAHOBKI.

82. OnpejiesieHre onpee/IeHHOI0 UHTerpaJa, ero mnpocreiiine cBoii-
CTBa.

83. I'eomeTpuuecknii u pU3NIECKUl CMBICJT OIIPEJICIEHHOTO NHTETPaJIa.

84. CpoiicTBa onpeje/IeHHOIo HHTerpaJsia. TeopeMbl 00 OTIEHKE 1 O CPeJI-
HEM 3HaYeHNN.

85. 3amMeHa IepeMeHHOl B OIIpeJIe/IeHHOM HHTerpadJie.
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86. InrerpupoBanme 1o 9acTsM B OIPEJIe/IEHHOM UHTerpaJie.

87. @opMmyJibl TPUOIMKEHHOTO BBIYHUCIEHHUS OIPeIeIeHHOr0 NHTEerpa-
JIa.

88. Bbrunciienne miomnaim (Gurypbl ¢ MOMOIIBIO OIIPeIeJIeHHOIO MHTe-
rpaJjia (pasjingHbie CJIydan).

89. Borumcienne AWHBI IyTH ¢ TIOMOIIBIO ONPEIeTeHHOTO NHTEeTrpaJia
(pasymdHbIe CTydan).

90. ®usnyeckne MPUIOKEHNS OIIPEIEJIEHHOIO NHTErpaJia.

91. HecobcTBennble mHTErpaJjIbl Ha HEOTPAHUYIEHHOM TTPOMEYKYTKE.

92. HecobcTBeHHbIE MHTErPAJIbI OT HEOTPAHUYEHHON (PYHKITIN.

93. Teopembl cpaBHEHUSI JIJId HECOOCTBEHHBIX MHTErpaJioB. [loHsTue
a0COJIIOTHOH CXOUMMOCTH.

NuTerpasbHoe ucuncaenne (pyHKIU HECKOJIBKIUX MepPeMEHHbBIX

94. Omupejiesienne 1 CBOMCTBA JBOIHOIO MHTErpaJia.

95. Boruncyienne JIBOWHOTO MHTETrpaJia B J€KAPTOBON CHUCTEMe KOOP/I-
HaT IIyTeM CBeJIeHUs K ITOBTOPHOMY.

96. JIBoitnoit mHTErpaJs B MOJIAPHON CUCTEME KOOP/IMHAT.

97. Ilpuyiokennst JIBOHOTO MHTETPAJIA.

98. Onpejesienne u cBoiicTBa TPOMHOIO MHTErpaJa.

99. Bpruncsienne TpoitHOrO MHTErpaJia B JEeKaAPTOBOI cHUCTeMe KOOP/IU-
HAT IIyTeM CBeJIeHUs K TTOBTOPHOMY.

100. Tpotiinoit mATErpa B MUINHIPUIECKON cCcTeMe KOODIMHAT.

101. Tpoiinoit mHTErpas B cchepudeckoil cucreMe KOOpIMHAT.

102. ITpnioxkenus TPOWHOIO MHTErpaJIa.

Teopus mmoas

103. Kpuposinneiinbrit maTerpasi 1-ro poja. Orpejiesienne u cBoiicTsa.

104. Beruuciienne KpuBoJIMHEiHOrO HHTErpaJsa 1-ro poja.

105. IIpunoxkenuns KpuBOJMHEHHOrNO MHTErpaJia 1-ro poja.

106. KpuoJinHeiinblit naTerpas 2-ro poja. OupejiesieHne 1 CBOCTBA.

107. Borunciienne KpuBOJIMHEITHOTO WHTErpaJja 2-ro poja.

108. Ilpuiokennst KpUBOJIMHENHOTO WHTErpaJia 2-ro poja.

109. YcyioBus HE3aBUCUMOCTH KPUBOJUHENHOTO WHTETpaJia 2-I0 Pojia,
OT IIyTH UHTErPUPOBAHNUS.

110. ®opwmyna ['puna. Unrerpuposanne nognoro guddepeHnuala.

111. IToBepxHocTHBII nHTErpas 1-ro poja. OupejeseHne U cBoiicTBa.

112. Bprauciieane nmoBepxHOCTHOTO MHTerpaJja 1-ro poja.

113. Ilpuiokenns 1moBepxXHOCTHOTO MHTerpaJja 1-ro poja.
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114. TToBepxHocTHBII wHTErpaJ 2-ro poja. OrpejiesneHne u cBoiicTsa.

115. Berunciienne moBepxXHOCTHOI'O MHTErpaJsia 2-ro poja.

116. IIpumoxkenus MOBEPXHOCTHOIO MHTErpasia 2-T0 poja.

117. ®opmyaa Ocrporpajickoro - [aycca.

118. @opmyna Crokca.

119. IloraTne ckaasIpHOTO TOJISA, €r0 XapaKTEePUCTUK.

120. ITorgaTne BeKTOPHOIO 110JIsA. BeKTOpHBIE JIMHUN 1 BEKTOPHBIE TPYO-
KII.

121. JIuBeprenust BEKTOPHOTO TIOJIA, €€ CBOICTBA.

122. PoTop BEKTOPHOTO TOJIsI, €r0 CBOMCTBA.

123. CosneHonia/ibHOE BEKTOPHOE T10JI€, €r0 CBONCTBA.

124. IlorennuaabHOoe BEKTOPHOE I10JI€, €I0 CBOMCTBA.

125. 'apMoHUYecKOe BEKTOPHOE I10JIe, €r0 CBOICTRBA.

nddbepennmajibabie ypaBHEHUS

126. [onstitue muddepentmanbaoro ypasaenust (1Y), mopsika, perie-
HUs, NHTErpajJbHOl KPUBOIT, HaUaIbHBIX yeaoBuil g Y.

127. JIY 1-ro nopsiiaka. [lonsTure obiiero nu 4acTHOTO PEIICHUSI, TEO-
pemMa CyIecTBOBaHUs U €JMHCTBeHHOCTH penieHust 3aja4dn Ko, Ocobble
pereHus.

128. Teomerpudeckast nuaTepripeTanust ypasenus y' = f(x,y), MeTosn
N30KJIVH.

129. YpaBHeHUs ¢ pa3aeasaiomIMUCT IePEMEHHBIMMI.

130. OxHopoHoe ypaBHeHue 1-ro nopsiaka. MeTos pemieHnsi.

131. Jluneitnoe ypaBuenne 1-ro nopsijka n ypasuenue bepuysiu. Me-
TOJIbI UX PEeNIeHus.

132. ¥YpaBuenue B noHbix auddepenmnuanax. MeTo1 perenns.

133. IV Beicmux nopsjako. Odilee n 4acTHOE pelleHue, MOHATHE O
KpaeBoil 3ajade. TeopeMa CyIecTBOBAHUS W €JMHCTBEHHOCTU PEIECHUs 3a-
jtaun Kormm.

134. JIY BBICHIUX MOPSIIKOB, JOMYCKAIOIIIE MOHIZKEHIe MOPSAIKa (Tpu
crydast).

135. Jluneiinble auddepennmuaibable ypaBHEHUA BBICIINX MOPATKOB
(JLIAY). Jluneitabtii quddepeHimaibablii olepaTop, ero CBOiicTBa, 3allch
¢ ero momotibio JIJTVY.

136. Jluneiinwie ojHOpojHble nuddepenimanbibie ypasuenns (JIO-
J1Y), croiicTBa perienuii.

137. JInneitno 3aBuCUMbIE 1 IMHEHHO HE3ABUCUMbBIE CUCTEMbI (DY HKITHII,
Omnpenemurens Bpornckoro. Heobxommmoe ycioBre JTUHEHHON 3aBUCHMOCTH
CUCTEeMBI (PYHKITHII.
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138. ®opmyia OcTporpaickoro-JInyBuiist.

139. HeobxomMoe 1 JJOCTATOYHOE YCJIOBUE JIMHEHHOW HE3aBUCUMOCTHI
perenuit JIOLY.

140. dyngamenTaabHast cucreMa perteruit JIOIY, Teopema cyiecTBo-
BaHusi. Ctpykrypa obiiero perterust JIOIY.

141. Haxoxaenne obiero permrennst JIOIY ¢ nmocrosinabiMu K03 du-
[UEHTAMU C TOMOIIBIO XapaKTEePUCTUIECKOTO yPABHEHNs (pas3/IndHbIe CJIydan
XapaKTePUCTUIECKUX KOPHEt).

142. CTpykTypa 00IIero perieHns JUHeHOro HeoHOPOIHOTO tudde-
pentaibHoro ypasuenus (JIHY).

143. Metoja Bapuannm mpon3BOJLHBIX TOCTOAHHBLIX permenns JIHJTY.

144. Haxoxaenne dactaoro pemenus JIH/IY mo Buay npaboit dyacTu
CIEIMaTbHOTO BUJIA.

145. IIpubmmxkennoe perrenne 3aja4qn Ko JIY. Meros Ditnepa. Vn-
TerpupoBanue JuddepeHnaabHbIX YPaBHEHUI ¢ TOMOIIBIO PsIIOB.

146. Tlousitue o cucreme jaudepeHnnalbHbIX YPaBHEHUI, pelleHne
METOJIOM HCKJIIoUeHust. MaTpuanas 3anmch cuctemsbl Y, MaTpudIHbIil METOT
petienns (cyydail IpOCThIX JeHCTBUTETLHBIX XaPAKTEPUCTUIECKIX KOPHEI ).

Panbr

145. TlonsgTne IUCIOBOrO PAga, CXOAUMOCTU U CYMMBI.

146. Kpurepnit Kommn cxommmoctu psiia. Heodxomumbrit npusnak. ['ap-
MOHUYECKUIT PsiJI.

147. CpoiicTBa, CXOISAIINXCS PSIIIOB.

148. Ilpusnaku cpaBHEHUS PAJIOB € TOJIOKUTEJIHHBIMIA YJIEHaAMU.

149. ITpusnak lasambepa.

150. Pajimkaabubiit npusnak Korm.

151. MaTerpanbublii npu3Hax Korm.

152. 3nakonepeMennbie psibl. AOCOIOTHAST U YCIOBHASI CXOAUMOCTD.

153. 3unakouepeaytomuecst psijbl. [Ipusnax Jleiibnua.

154. ®yukimonaabubie psijbl. OOIaCTb CXOAUMOCTH, CYMMa Psijia.

155. PaBnomepnas cxoqumocTb. Maxkopupyemble psjibl. [Ipusnak Beii-
epIITpacca.

156. CpoiicTBa paBHOMEPHO CXOJIANINXCS PSIJIOB.

157. Crenennbie psiapl. Teopema AGerst.

158. Pajinyc, nHTepBaJ CXOAMMOCTH CTerneHHOro psja. Crocodbl Ha-
XOXKJIEHUS PaJuyca CXOAUMOCTH.

159. Teopema o paBHOMEpPHOIl CXOJMMOCTH CTEINEHHOIO P, CJIe-
CTBUS U3 Hee.
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160. Psin Teitsiopa. locraTounbie ycjaoBus pas3ioxKUMOCTU (DYHKIINN B
psn Teitnopa.

161. Psa MaksiopeHa Jijiss HEKOTOPBIX 9JIeMEHTapPHbBIX (PYHKIHIA.

162. Ilpnnoxkenns: cTeleHHBIX PsiJIOB.

163. Tpuronomerpudeckuit psiji Pypbe. BoiBos dpopmyit st Koaddu-
mmuentToB Oypoe. Teopema upuxire.

164. Paznoxkenue B psiji Pypbe YeTHBIX U HEYETHBIX (PYHKIHIA.

165. Metoy @ypbe pelieHust ypaBHEHUS TEILJIOITPOBOIHOCTH.

Teopusi BeposaTHOCTEI

166. [IpocTpancTBO 3/1€MEHTAPHBIX COOBITHIT. AJiredpa cOOBITHIA.

167. Ompegenenne (AKCHOMBI) BEPOSITHOCTH ¥ BEPOSTHOCTHOIO TIPO-
CTPAHCTBA.

168. JluckpeTHOe BEpOSITHOCTHOE TIPOCTPAHCTBO (KOHEUHAsT U CUeTHAs
BEPOSITHOCTHBIE cxeMbl). Kitaccuaeckoe onpejiesieHne BeposiTHOCTH.

169. HempepbiBHOE BepOATHOCTHOE MPOCTPAHCTBO. [eomeTpuueckoe
olpejiesIeHIe BePOSITHOCTH. 3aJjada 0 BCTpede.

170. CiencTBust N3 aKCUOM BEPOSITHOCTH, TEOPEMBbI CJIOXKEHUSI.

171. YcnoBuble BepodgTHOCTH. HezaBucmMocTh coObITHIT. TeopeMbr
YMHOYKCHUSI.

172. @opmyia MOJHONW BEPOSTHOCTH.

173. ®opwmyna baiieca.

174. Ob1mee ompejeseHne MOCAEI0BATEIbHOCTH HUCIILITAHMIA.

175. IlocnenoBaTe/ IbHOCTL HE3aBUCUMBIX McIbITanuii. IlosmHomMuasnb-
Has cXeMa.

176. IlociienoBarenbHocTh ucnbiTannii bepaym. @opmyna bepryi-
JIN.

177. Tlpenenbuble TeopeMmbl B cxeme beprymin (teopema Ilyaccona,
JIOKaJIbHas 1 MHTerpajbHasi TeopeMbl Myaspa- Jlamiaca), ux ncro/ib30BaHue.

178. Cnyuaitnas Besinunna. OyHKIMs pacipe/ieieHus, ee CBOCTBRA.

179. Jluckpernag ciaydaitHasa Bemmanna. [lonsaTrue 3akona pacrpenese-
Hug. P m MHOTrOyTroJILHUK pacipeieeHns.

180. ITpumeps! JINCKPETHBIX CJIyIaiiHBIX BeJIMYUH (OGUHOMUAIBHOE, TH-
IEPreoOMeTPIUIeCKOe, [yaCCOHOBCKOE 1 TeOMETPUIECKOE PACIIPE/IEICHHS ).

181. HenpepoiBrnag ciayvaiinas Beanunda. OyHKIUS IJIOTHOCTH pac-
[IpeJieJIeHNs] CIydaiiHOil BeJIMYNHBI, €€ CBOICTBA.

182. [Tpumepsbl HEMPEPLIBHBIX CJIYYAHBIX BeJTUINH (PaBHOMEDPHOE, T10-
KazaTesbHOe, HOPMAJIbHOE PACIIPEIeIeHNs] ).

183. CoBmecTHOE pacrpejeeHne HECKOJIbKUX CIyYailHbIX BEJIMYNH.
CoBmecTHast (DYHKITHST PACIPEIe/TeHUSI.
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184. 3akoH pacipejieseHst JUCKPETHOTO CJIyUIaitHOro BEKTOPA.

185. HenpepbiBHBI ciiydaiinblii BeKTop. CoBMecTHasA (DYHKIMA M1JIOT-
HOCTHU PaCIIpe/Ie/IeHns.

186. HezaBucumple ciydaitabie BeImIuibl. OyHKINNT OT CJIyIallHBIX Be-
JINYUH.

187. Maremarmieckoe OXKuJaHue JIUCKPETHOM C/IydaiiHOl BeJTMINHDI.
CBoiicTBa MaTEMATHIECKOTO OYKUIAHS.

188. MaremaTnyueckoe 0xKuaHNe HEIIPEPBIBHOM CIyYaiiHON BEJTMINHBI.
CroiicTBa MaTEMAaTHIECKOIO OYKUJIAHS.

189. /Imncnepcus, ee cBoiicTBa.

190. YcsioBHOE pactipejiesieHne, yCJI0BHOE MaTeMaTHIeCKOe OKIIaHne.

191. HauanbHble U 1IeHTPaIbHbIE MOMEHTHI BBICITUX TTOPSIIKOB.

192. YucoBble XapaKTEPUCTUKHI CIYyIaifHOTO BEKTOPA.

193. Kopapuanus, K03 UIUEHT KOPPEISITIN.

194. DaemenTsl MaTeMaTHueCcKoil craTucTuku. IlepBuunast ob6paboTka
BBHIOOPKM. ['McTorpaMMa, BapuaIMOHHbBIN PsiJl, TIOJTUTOH YACTOT.

195. OreHku 1mapaMeTpoB pacipejesieHus: BIOOPOUIHOe cpejiHee, Bbi-
OOpOUHasT JUCIIEPCHSI.
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