JlabGopaTtopHa podora Ne 2

Tema: JOCIIIKEHHA CYMATOPIB HAIIPYT I HU®PO-AHAJIOI'OBUX
I[NEPETBOPIOBAUYIB (ITEPETBOPIOBAY KO/ - HAIIPYT'A)

Mera: BUBUUTU METOJIMKY PO3PAXYHKY 1 IPUHLUIHU [T0OYI0BU CyMaTOpPIB HANpyr, OAHONOJSPHUX 1
oinonsipHUX nHPpo-aHamorosux nepersopropauiB LIAIl (nmeperBoproBauiB koa-Hanpyra [TIKH).

3aBraHHsA HA Ja00paTOpHY podOTY

1. O3HallOMUTHUCH 3 TECOPETUIHUMH TIOJIOKCHHIMH .

2. 3 Tabn. Nel BiAmoBimTHO 10 BapiaHTy 0oOpaTH 3Ha4eHHS Koe(ilieHTIB nepenad k;
(1=1,8). 3a 3amaHuMu 3HAYEHHSAMHU KOE(QIIIEHTIB Mepeiad BU3HAYUTH 3HAYEHHS ONOPIB PE3UCTOPIB
napanenbHoro cymaropa R; (i=1,8). OOpaB noBUIbHO 3Ha4YeHHsS Ry , BU3HAUUTH 3HAYCHHS
3aralbHOro MacmiTady MiIcyMyBaHHs m i 3HaueHHs kKoe(illienTis nepenaui k, .(ki=mk, )

Ilpumimka. 3nauenns onopy pesucmopa R; pexomendyemwcs odoupamu R, mobmo
R;=R. 3uauenns onopie pezucmopie Ro i R, nogunni 6ymu oopani maxumu, wjo6 m 0y10 3pyuHuUM
07151 PO3PAXYHKY.

Ta6murs Ne 1.

Ne K,’ R[ AR% U,’ 1 C,’
101 1/2,1/4,1/8,...,1/256 10 0.001 | 3,4,5,6,7,8,9,10 2 32
102 1/3,1/4,1/5,...1/8 20 0.002 | 1,2,3,4,5,6,7,8 3 16
103 0.8,0.4,0.2,0.1,0.08..0.01 30 0.003 |10,9,8,7,6,5,4,3 4 8
104 0.4,0.4,0.2,0.1,0.04..0.01 40 0.004 | 10,8,7,5,4,2,3,8 5 4
105 0.4,0.2,0.2,0.1,0.04..0.01 50 0.005 |8,4,6,2,3,8,7,5 6 2
106 0.5,0.3,0.1,0.1,0.05..0.01 60 0.006 |6,2,8,5,9,6,4,1 7 32
107 0.5,0.3,0.1,0.1,0.05..0.01 70 0.007 |7,2,1,3,6,5,9,8 2 16
108 0.7,0.3,0.2,0.1,0.07..0.01 80 0.008 |7,5,8,9,7,10,12 3 8
109 1/2,1/4,1/8,...,1/256 90 0.009 | 2,3,5,8,9,6,3,4 4 4
110 1/3,1/4,1/5,...1/8 100 0.010 | 8,5,7,5,6,2,3,5 5 2
111 0.8,0.4,0.2,0.1,0.08..0.01 200 0.011 |3,4,5,6,7,8,9,10 6 32
112 0.4,0.4,0.2,0.1,0.04..0.01 10 0.012 |1,2,3,4,5,6,7,8 7 16
113 0.4,0.2,0.2,0.1,0.04..0.01 20 0.013 |10,9,8,7,6,5,4,3 2 8
114 0.5,0.3,0.1,0.1,0.05..0.01 30 0.014 | 10,8,7,5,4,2,3,8 3 4
115 0.5,0.3,0.1,0.1,0.05..0.01 40 0.015 |8,4,6,2,3,8,7,5 4 2
116 0.7,0.3,0.2,0.1,0.07..0.01 50 0.016 |6,2,8,5,9,6,4,1 5 32
117 0.4,0.4,0.2,0.1,0.04..0.01 60 0.017 |7,2,1,3,6,5,9,8 6 16
118 1/2,1/4,1/8,...,1/256 70 0.018 |7,5,8,9,7,10,12 7 8
119 1/3,1/4,1/5,...1/8 80 0.019 |2,3,5,8,9,6,3,4 2 4
120 0.8,0.4,0.2,0.1,0.08..0.01 90 0.020 | 8,5,7,5,6,2,3,5 3 2
121 0.4,0.4,0.2,0.1,0.04..0.01 100 0.021 | 3,4,5,6,7,8,9,10 4 32
122 0.4,0.2,0.2,0.1,0.04..0.01 200 0.022 |1,2,3,4,5,6,7,8 5 16
123 0.5,0.3,0.1,0.1,0.05..0.01 10 0.023 | 10,9,8,7,6,5,4,3 6 8
124 0.5,0.3,0.1,0.1,0.05..0.01 20 0.024 | 10,8,7,5,4,2,3,8 7 4
125 0.7,0.3,0.2,0.1,0.07..0.01 30 0.025 | 8,4,6,2,3,8,7,5 2 2
126 1/2,1/4,1/8,...,1/256 10 0.001 |3,4,5,6,7,8,9,10 2 32
127 1/3,1/4,1/5,...1/8 20 0.002 | 1,2,3,4,5,6,7,8 3 16
128 0.8,0.4,0.2,0.1,0.08..0.01 30 0.003 | 10,9,8,7,6,5,4,3 4 8




129 | 0.4,0.4,0.2,0.1,0.04..0.01 40 0.004 |10,8,7,5,4,2,3,8 5
130 | 0.4,0.2,0.2,0.1,0.04..0.01 50 0.005 | 8,4,6,2,3,8,7,5 6
201 | 0.8,0.4,0.2,0.1,0.08..0.01 40 0.026 |6,2,8,5,9,6,4,1 3
202 | 0.4,0.4,0.2,0.1,0.04..0.01 50 0.027 |7,2,1,3,6,5,9,8 4
203 | 0.4,0.2,0.2,0.1,0.04..0.01 60 0.028 |7,5,8,9,7,10,12 5
204 | 0.5,0.3,0.1,0.1,0.05..0.01 70 0.029 |2,3,5,8,9,6,3,4 6
205 | 0.5,0.3,0.1,0.1,0.05..0.01 80 0.030 | 8,5,7,5,6,2,3,5 7
206 |0.7,0.3,0.2,0.1,0.07..0.01 90 0.031 |3,4,5,6,7,8,9,10 2
207 | 0.4,0.4,0.2,0.1,0.04..0.01 100 0.032 | 1,2,3,4,5,6,7,8 3
208 | 1/2,1/4,1/8,...,1/256 200 0.033 |10,9,8,7,6,5,4,3 4
209 | 1/3,1/4,1/5,...1/8 10 0.034 |10,8,7,5,4,2,3,8 5
210 | 0.8,0.4,0.2,0.1,0.08..0.01 20 0.035 | 8,4,6,2,3,8,7,5 6
211 1 0.4,0.4,0.2,0.1,0.04..0.01 30 0.036 |6,2,8,5,9,6,4,1 7
212 1 0.4,0.2,0.2,0.1,0.04..0.01 40 0.037 |7,2,1,3,6,5,9,8 2
213 1 0.4,0.2,0.2,0.1,0.04..0.01 50 0.038 |7,5,8,9,7,10,12 3
214 0.5,0.3,0.1,0.1,0.05..0.01 60 0.039 |2,3,5,8,9,6,3,4 4
215 0.5,0.3,0.1,0.1,0.05..0.01 70 0.040 | 8,5,7,5,6,2,3,5 5
216 |0.7,0.3,0.2,0.1,0.07..0.01 80 0.041 |3,4,5,6,7,8,9,10 6
217 1 0.4,0.4,0.2,0.1,0.04..0.01 90 0.042 |1,2,3,4,5,6,7,8 7
218 | 1/2,1/4,1/8,...,1/256 100 0.043 |10,9,8,7,6,5,4,3 2
219 | 1/3,1/4,1/5,...1/8 200 0.044 |10,8,7,5,4,2,3,8 3
220 | 0.8,0.4,0.2,0.1,0.08..0.01 10 0.045 | 8,4,6,2,3,8,7,5 4
221 1 0.4,0.4,0.2,0.1,0.04..0.01 20 0.046 |6,2,8,5,9,6,4,1 5
222 1 0.4,0.2,0.2,0.1,0.04..0.01 30 0.047 |2,2,1,3,6,5,9,8 6
223 1 0.4,0.2,0.2,0.1,0.04..0.01 40 0.048 |7,5,8,9,7,10,12 7
224 1 0.5,0.3,0.1,0.1,0.05..0.01 50 0.049 |2,3,5,8,9,6,3,4 2
225 10.5,0.3,0.1,0.1,0.05..0.01 60 0.050 |8,5,7,5,6,2,3,5 3
226 | 0.8,0.4,0.2,0.1,0.08..0.01 40 0.026 |6,2,8,5,9,6,4,1 3
227 10.4,0.4,0.2,0.1,0.04..0.01 50 0.027 |7,2,1,3,6,5,9,8 4
228 10.4,0.2,0.2,0.1,0.04..0.01 60 0.028 |7,5,8,9,7,10,12 5
229 0.5,0.3,0.1,0.1,0.05..0.01 70 0.029 |2,3,5,8,9,6,3,4 6
230 |0.5,0.3,0.1,0.1,0.05..0.01 80 0.030 |8,5,7,5,6,2,3,5 7
301 ]0.7,0.3,0.2,0.1,0.07..0.01 70 0.051 |3,4,5,6,7,8,9,10 4
302 ] 0.4,0.4,0.2,0.1,0.04..0.01 80 0.052 |1,2,3,4,5,6,7,8 5
303 1/2,1/4,1/8,...,1/256 90 0.053 |10,9,8,7,6,5,4,3 6
304 | 1/3,1/4,1/5,...1/8 100 0.054 |10,8,7,5,4,2,3,8 7
305 ] 0.8,0.4,0.2,0.1,0.08..0.01 200 0.055 |8,4,6,2,3,8,7,5 2
306 |0.4,0.4,0.2,0.1,0.04..0.01 10 0.056 |6,2,8,5,9,6,4,1 3
307 10.4,0.2,0.2,0.1,0.04..0.01 20 0.057 |7,2,1,3,6,5,9,8 4
308 |0.4,0.2,0.2,0.1,0.04..0.01 30 0.058 |7,5,8,9,7,10,12 5
309 ] 0.5,0.3,0.1,0.1,0.05..0.01 40 0.059 |2,3,5,8,9,6,3,4 6
310 ] 0.5,0.3,0.1,0.1,0.05..0.01 50 0.060 |8,5,7,5,6,2,3,5 7
311 10.7,0.3,0.2,0.1,0.07..0.01 60 0.061 |3,4,5,6,7,8,9,10 2
312 ] 0.4,0.4,0.2,0.1,0.04..0.01 70 0.062 |1,2,3,4,5,6,7,8 3
313 1/2,1/4,1/8,...,1/256 80 0.063 |10,9,8,7,6,5,4,3 4
314 | 1/3,1/4,1/5,...1/8 90 0.064 |10,8,7,5,4,2,3,8 5
315 10.8,0.4,0.2,0.1,0.08..0.01 100 0.065 | 8,4,6,2,3,8,7,5 6
316 |0.4,0.4,0.2,0.1,0.04..0.01 200 0.066 |6,2,8,5,9,6,4,1 7
317 1 0.4,0.2,0.2,0.1,0.04..0.01 10 0.067 |7,2,1,3,6,5,9,8 2
318 10.4,0.2,0.2,0.1,0.04..0.01 20 0.068 |7,5,8,9,7,10,12 3




319 10.5,0.3,0.1,0.1,0.05..0.01 30 0.069 |2,3,5,8,9,6,3,4 4 4
320 | 0.5,0.3,0.1,0.1,0.05..0.01 40 0.070 | 8,5,7,5,6,2,3,5 5 2
321 10.7,0.3,0.2,0.1,0.07..0.01 50 0.071 |3,4,5,6,7,8,9,10 6 32
322 1 0.4,0.4,0.2,0.1,0.04..0.01 60 0.072 | 1,2,3,4,5,6,7,8 7 16
323 1/2,1/4,1/8,...,1/256 70 0.073 |10,9,8,7,6,5,4,3 2 8
324 | 1/3,1/4,1/5,...1/8 80 0.074 |10,8,7,5,4,2,3,8 3 4
325 10.8,0.4,0.2,0.1,0.08..0.01 90 0.075 |8,4,6,2,3,8,7,5 4 2
326 |0.7,0.3,0.2,0.1,0.07..0.01 70 0.051 |3,4,5,6,7,8,9,10 4 32
327 10.4,0.4,0.2,0.1,0.04..0.01 80 0.052 |1,2,3,4,5,6,7,8 5 16
328 | 1/2,1/4,1/8,...,1/256 90 0.053 |10,9,8,7,6,5,4,3 6 8
329 | 1/3,1/4,1/5,...1/8 100 0.054 |10,8,7,5,4,2,3,8 7 4
330 |0.8,0.4,0.2,0.1,0.08..0.01 200 0.055 | 8,4,6,2,3,8,7,5 2 2
401 |0.7,0.3,0.2,0.1,0.07..0.01 60 0.061 |3,4,5,6,7,8,9,10 2 32
402 | 0.4,0.4,0.2,0.1,0.04..0.01 70 0.062 |1,2,3,4,5,6,7,8 3 16
403 1/2,1/4,1/8,...,1/256 80 0.063 |10,9,8,7,6,5,4,3 4 8
404 | 1/3,1/4,1/5,...1/8 90 0.064 |10,8,7,5,4,2,3,8 5 4
405 | 0.8,0.4,0.2,0.1,0.08..0.01 100 0.065 | 8,4,6,2,3,8,7,5 6 2
406 | 0.4,0.4,0.2,0.1,0.04..0.01 100 0.076 |6,2,8,5,9,6,4,1 5 32
407 | 0.4,0.2,0.2,0.1,0.04..0.01 200 0.077 |7,2,1,3,6,5,9,8 6 16
408 |0.4,0.2,0.2,0.1,0.04..0.01 10 0.078 |7,5,8,9,7,10,12 7 8
409 | 0.5,0.3,0.1,0.1,0.05..0.01 20 0.079 |2,3,5,8,9,6,3,4 2 4
410 |0.5,0.3,0.1,0.1,0.05..0.01 30 0.080 |8,5,7,5,6,2,3,5 3 2
411 | 0.4,0.4,0.2,0.1,0.04..0.01 30 0.036 |6,2,8,5,9,6,4,1 7 32
412 | 0.4,0.2,0.2,0.1,0.04..0.01 40 0.037 |7,2,1,3,6,5,9,8 2 16
413 1 0.4,0.2,0.2,0.1,0.04..0.01 50 0.038 |7,5,8,9,7,10,12 3 8
414 | 0.5,0.3,0.1,0.1,0.05..0.01 60 0.039 |2,3,5,8,9,6,3,4 4 4
415 0.5,0.3,0.1,0.1,0.05..0.01 70 0.040 | 8,5,7,5,6,2,3,5 5 2
416 | 0.4,0.4,0.2,0.1,0.04..0.01 20 0.046 |6,2,8,5,9,6,4,1 5 32
417 0.4,0.2,0.2,0.1,0.04..0.01 30 0.047 |2,2,1,3,6,5,9,8 6 16
418 |0.4,0.2,0.2,0.1,0.04..0.01 40 0.048 |7,5,8,9,7,10,12 7 8
419 0.5,0.3,0.1,0.1,0.05..0.01 50 0.049 |2,3,5,8,9,6,3,4 2 4
420 |0.4,0.2,0.2,0.1,0.04..0.01 20 0.013 |10,9,8,7,6,5,4,3 2 8
421 | 0.5,0.3,0.1,0.1,0.05..0.01 30 0.014 |10,8,7,5,4,2,3,8 3 4
422 1 0.5,0.3,0.1,0.1,0.05..0.01 40 0.015 |8,4,6,2,3,8,7,5 4 2
423 1 0.4,0.2,0.2,0.1,0.04..0.01 50 0.005 | 8,4,6,2,3,8,7,5 6 2
424 | 0.5,0.3,0.1,0.1,0.05..0.01 60 0.006 |6,2,8,5,9,6,4,1 7 32
425 0.5,0.3,0.1,0.1,0.05..0.01 70 0.007 |7,2,1,3,6,5,9,8 2 16
426 |0.7,0.3,0.2,0.1,0.07..0.01 80 0.008 |7,5,8,9,7,10,12 3 8
427 | 1/2,1/4,1/8,...,1/256 90 0.009 |2,3,5,8,9,6,3,4 4 4
428 | 1/2,1/4,1/8,...,1/256 10 0.001 |3,4,5,6,7,8,9,10 2 32
429 | 1/3,1/4,1/5,...1/8 20 0.002 |1,2,3,4,5,6,7,8 3 16
430 | 0.8,0.4,0.2,0.1,0.08..0.01 30 0.003 |10,9,8,7,6,5,4,3 4 8
501 10.4,0.4,0.2,0.1,0.04..0.01 40 0.004 |10,8,7,5,4,2,3,8 5 4
502 ] 0.4,0.2,0.2,0.1,0.04..0.01 50 0.005 | 8,4,6,2,3,8,7,5 6 2
503 10.5,0.3,0.1,0.1,0.05..0.01 60 0.006 |6,2,8,5,9,6,4,1 7 32
504 ] 0.5,0.3,0.1,0.1,0.05..0.01 70 0.007 |7,2,1,3,6,5,9,8 2 16
505 10.7,0.3,0.2,0.1,0.07..0.01 80 0.008 |7,5,8,9,7,10,12 3 8
506 | 1/2,1/4,1/8,...,1/256 90 0.009 |2,3,5,8,9,6,3,4 4 4
507 | 1/3,1/4,1/5,...1/8 100 0.010 |8,5,7,5,6,2,3,5 5 2
508 10.8,0.4,0.2,0.1,0.08..0.01 200 0.011 |3,4,5,6,7,8,9,10 6 32




509 10.4,0.4,0.2,0.1,0.04..0.01 10 0.012 |1,2,3,4,5,6,7,8 7
510 |0.4,0.2,0.2,0.1,0.04..0.01 20 0.013 |10,9,8,7,6,5,4,3 2
511 ]0.5,0.3,0.1,0.1,0.05..0.01 30 0.014 |10,8,7,5,4,2,3,8 3
5121 0.5,0.3,0.1,0.1,0.05..0.01 40 0.015 |8,4,6,2,3,8,7,5 4
513 10.7,0.3,0.2,0.1,0.07..0.01 50 0.016 |6,2,8,5,9,64,1 5
514 ] 0.4,0.4,0.2,0.1,0.04..0.01 60 0.017 |7,2,1,3,6,5,9,8 6
515 1/2,1/4,1/8,...,1/256 70 0.018 |7,5,8,9,7,10,12 7
516 | 1/3,1/4,1/5,...1/8 80 0.019 |2,3,5,8,9,6,3,4 2
517 10.8,0.4,0.2,0.1,0.08..0.01 90 0.020 | 8,5,7,5,6,2,3,5 3
518 10.4,0.4,0.2,0.1,0.04..0.01 100 0.021 |3,4,5,6,7,8,9,10 4
519 10.4,0.2,0.2,0.1,0.04..0.01 200 0.022 |1,2,3,4,5,6,7,8 5
520 10.5,0.3,0.1,0.1,0.05..0.01 10 0.023 |10,9,8,7,6,5,4,3 6
521 10.5,0.3,0.1,0.1,0.05..0.01 20 0.024 |10,8,7,5,4,2,3,8 7
522 10.7,0.3,0.2,0.1,0.07..0.01 30 0.025 |8,4,6,2,3,8,7,5 2
523 1/2,1/4,1/8,...,1/256 10 0.001 |3,4,5,6,7,8,9,10 2
524 | 1/3,1/4,1/5,...1/8 20 0.002 | 1,2,3,4,5,6,7,8 3
525 10.8,0.4,0.2,0.1,0.08..0.01 30 0.003 |10,9,8,7,6,5,4,3 4
526 | 0.4,0.4,0.2,0.1,0.04..0.01 40 0.004 |10,8,7,5,4,2,3,8 5
527 10.4,0.2,0.2,0.1,0.04..0.01 50 0.005 | 8,4,6,2,3,8,7,5 6
528 10.8,0.4,0.2,0.1,0.08..0.01 40 0.026 |6,2,8,5,9,6,4,1 3
529 10.4,0.4,0.2,0.1,0.04..0.01 50 0.027 |7,2,1,3,6,5,9,8 4
530 ] 0.4,0.2,0.2,0.1,0.04..0.01 60 0.028 |7,5,8,9,7,10,12 5
601 ] 0.5,0.3,0.1,0.1,0.05..0.01 70 0.029 |2,3,5,8,9,6,3,4 6
602 |0.5,0.3,0.1,0.1,0.05..0.01 80 0.030 | 8,5,7,5,6,2,3,5 7
603 |0.7,0.3,0.2,0.1,0.07..0.01 90 0.031 |3,4,5,6,7,8,9,10 2
604 | 0.4,0.4,0.2,0.1,0.04..0.01 100 0.032 |1,2,3,4,5,6,7,8 3
605 1/2,1/4,1/8,...,1/256 200 0.033 |10,9,8,7,6,5,4,3 4
606 | 1/3,1/4,1/5,...1/8 10 0.034 |10,8,7,5,4,2,3,8 5
607 10.8,0.4,0.2,0.1,0.08..0.01 20 0.035 | 8,4,6,2,3,8,7,5 6
608 | 0.4,0.4,0.2,0.1,0.04..0.01 30 0.036 |6,2,8,5,9,6,4,1 7
609 10.4,0.2,0.2,0.1,0.04..0.01 40 0.037 |7,2,1,3,6,5,9,8 2
610 | 0.4,0.2,0.2,0.1,0.04..0.01 50 0.038 |7,5,8,9,7,10,12 3
611 10.5,0.3,0.1,0.1,0.05..0.01 60 0.039 |2,3,5,8,9,6,3,4 4
612 ] 0.5,0.3,0.1,0.1,0.05..0.01 70 0.040 | 8,5,7,5,6,2,3,5 5
613 10.7,0.3,0.2,0.1,0.07..0.01 80 0.041 |3,4,5,6,7,8,9,10 6
614 |0.4,0.4,0.2,0.1,0.04..0.01 90 0.042 |1,2,3,4,5,6,7,8 7
615 1/2,1/4,1/8,...,1/256 100 0.043 |10,9,8,7,6,5,4,3 2
616 | 1/3,1/4,1/5,...1/8 200 0.044 |10,8,7,5,4,2,3,8 3
617 10.7,0.3,0.2,0.1,0.07..0.01 60 0.061 |3,4,5,6,7,8,9,10 2
618 10.4,0.4,0.2,0.1,0.04..0.01 70 0.062 |1,2,3,4,5,6,7,8 3
619 | 1/2,1/4,1/8,...,1/256 80 0.063 |10,9,8,7,6,5,4,3 4
620 | 1/3,1/4,1/5,...1/8 90 0.064 |10,8,7,5,4,2,3,8 5
621 10.8,0.4,0.2,0.1,0.08..0.01 100 0.065 |8,4,6,2,3,8,7,5 6
622 | 0.4,0.4,0.2,0.1,0.04..0.01 100 0.076 |6,2,8,5,9,6,4,1 5
623 10.4,0.2,0.2,0.1,0.04..0.01 200 0.077 |7,2,1,3,6,5,9,8 6
624 | 0.4,0.2,0.2,0.1,0.04..0.01 10 0.078 |7,5,8,9,7,10,12 7
625 10.5,0.3,0.1,0.1,0.05..0.01 20 0.079 |2,3,5,8,9,6,3,4 2
626 |0.5,0.3,0.1,0.1,0.05..0.01 30 0.080 | 8,5,7,5,6,2,3,5 3
627 10.4,0.4,0.2,0.1,0.04..0.01 30 0.036 |6,2,8,5,9,6,4,1 7
628 10.4,0.2,0.2,0.1,0.04..0.01 40 0.037 |7,2,1,3,6,5,9,8 2




629 0.4,0.2,0.2,0.1,0.04..0.01 50 0.038 |7,5,8,9,7,10,12 3 8
630 |0.5,0.3,0.1,0.1,0.05..0.01 60 0.039 |2,3,5,8,9,6,3,4 4 4
701 0.5,0.3,0.1,0.1,0.05..0.01 70 0.040 | 8,5,7,5,6,2,3,5 5 2
702 1 0.4,0.4,0.2,0.1,0.04..0.01 20 0.046 |6,2,8,5,9,6,4,1 5 32
703 10.4,0.2,0.2,0.1,0.04..0.01 30 0.047 |2,2,1,3,6,5,9,8 6 16
704 1 0.4,0.2,0.2,0.1,0.04..0.01 40 0.048 |7,5,8,9,7,10,12 7 8
705 10.5,0.3,0.1,0.1,0.05..0.01 50 0.049 |2,3,5,8,9,6,3,4 2 4
706 | 0.4,0.2,0.2,0.1,0.04..0.01 20 0.013 |10,9,8,7,6,5,4,3 2 8
707 10.5,0.3,0.1,0.1,0.05..0.01 30 0.014 |10,8,7,5,4,2,3,8 3 4
708 10.5,0.3,0.1,0.1,0.05..0.01 40 0.015 | 8,4,6,2,3,8,7,5 4 2
709 10.4,0.2,0.2,0.1,0.04..0.01 50 0.005 | 8,4,6,2,3,8,7,5 6 2
710 1 0.5,0.3,0.1,0.1,0.05..0.01 60 0.006 |6,2,8,5,9,6,4,1 7 32
3 Tabn.Ne 1 3rimHO BapianTy BHOpaTtu 3HaueHHs Hampyr Ha Bxomax Usx i (I=1,8 ) i

po3paxyBaTH illeanbHe 3HaYEeHHs HANPyry Ha Buxoxi U, , atakok U, .

Ipumimxka

U:ux.max:m ikz '|l]i|maX =m 'Umax ikz :Umax{m .ikj]’ Ac Umax:10 B
i=l i=l i=l

HamarmoBatu cxemy eleKTpUYHYy MPUHIAIIOBY apaeIbHOTO CyMaTopa Hampyr, BKa3aBIIn
Ha CXEMI3HAYEHHS BXIJHUX HANpyr, 3HaueHHs onopiB pe3uctopiB R; (i=1,8) 1 ineanbHe 3HaueHHS
BUXigHOT Hanpyru U,

3. BuOparu Mmicue BKIIOUYEHHS pe3ucTopa 3B 3Ky Ri.;; 1 3HaueHHS KoediuieHty C;
(3HauenHs i # C; oOMparOThCS BIANOBIAHO /10 BapiaHTy 3 Ta0i.Ne 1). Busnauutu 3HaueHHs onopis
pEe3UCTOpPIB  OTPUMAHOT KOMOIHOBAaHOI CTPYKTYpH cymaropa Hampyr. HamamioBatu cxemy
CIEKTPUYHY TPUHIMIIOBY TAaKOTO CyMmMaTOpa HAmpyr, BKa3aBIIM Ha CXEMi 3HAUEHHS OMOPIB
PE3UCTOPIB.

4. 3 Tabn.Ne 2 3rimHO BapiaHTy BHOpaTH JABINKOBO-IECSATKOBY CHUCTEMY YHCIIEHHS
(IJCY), zammcatu 3HaueHHs Bar g; (i=1,8) mms nmaHoro konma. Busnauumtu 3HaueHHs R;.Rs ,
3HAYEHHS OINOPIB pe3uctopiB R; 1R, obpaTu piBHUMU R.

Ipumimxa: [lonyckaemovcsa 6ubip iHuio2o 3uavenus Ri, wob yci onopu Oyau yinumu
eenuyunamu. Onip pezucmopa Ro pexomenoyemwvcs eubpamu maxkum YuHOM, woO 3HAYEHHS
macuimaoy 0exooy8anus mq OYI0 3pYUHUM OJisL PO3PAXYHKY 1 He 3aNeHCano 8i0 KilbKocmi po3paois.

Tabnursa Ne 2
s nyHkTy 4 J{ns myHKTY 5

No JJICY | R,om | 3 komu | Kox JACH CtpykTypa | c i |C
101 | 5311 10 01,02,03 | inBepcHMIt 3 (pIKC. 3CYBOM 5|2 2 |16
102 | 5113 20 02,03,04 | nomaTkoBUi 3 KOMYTOBAaHHUM 3CyBoM | 6 |4 3 18
103 | 1513 30 03,04,05 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 718 4 |2
104 | 1315 40 04,05,06 | inBepcHMIT 3 (pIKC. 3CYBOM 2 116 |7 |4
105 | 3151 50 05,06,07 | momaTkoBUIA 3 KOMyTOBaHMM 3cyBoM |3 |32 |6 |32
106 | 5131 60 06,07,08 | 3mimeHuit 3 OINOJIIPH. IEPEMUK. 4 132 |7 |32
107 | 3115 70 07,08,09 | inBepcHmMit 3 (pIKC. 3CYBOM 518 7 18
108 | 1531 80 08,09,10 | nonaTkoBUit 3 KOMYTOBaHUM 3cyBoM | 6 | 4 2 |2
109 | 1135 90 11,12,13 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 7116 |3 |16
110 | 1351 100 | 12,13,14 | iHBepcHMIT 3 (pIKC. 3CYBOM 2 (32 |7 |4
111 | 1153 90 13,14,15 | nomatkoBuit 3 KOMYTOBAaHHMM 3cyBoM |3 | 8 5 |32




116 | 1251 40 20,02,03 | 3mimeHui 3 OIMOJISIPH. TIEPEMUK. 4 |2 6 |16
117 | 1521 30 04,05,06 | inBepcHMIT 3 (pIKC. 3CYBOM 5116 |7 |8
118 | 1512 20 01,09,05 | nomatkoBuUi 3 KOMYTOBaHMM 3cyBoM |6 |32 |2 |16
119 | 2511 10 01,03,05 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 7 |4 3 |4
120 | 2151 90 02,04,06 | inBepcHMIT 3 (pIKC. 3CYBOM 2 (16 |7 |2
121 | 2115 70 03,05,07 | momaTkoBUi 3 KOMyTOBaHMM 3cyBoMm |3 |32 |6 |8
122 | 5121 50 04,06,08 | 3mimennit 3 OIMOJISIPH. IEPEMUK. 4 |8 7 |32
123 | 8421 30 10,12,14 | inBepcHUi 3 (ikc. 3cyBOM 512 2 |16
124 | 5112 10 12,04,13 | nogatkoBuUi 3 KOMYTOBAaHHUM 3CyBoM | 6 |4 3 |32
125 | 1248 20 15,09,20 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 7132 |2 |4
126 | 1247 30 06,05,04 | inBepcHMIT 3 (pIKC. 3CYBOM 2 |4 7 |16
127 | 1427 50 01,07,20 | nomatkoBUi 3 KOMyTOBaHMM 3cyBoM |2 |32 |6 |8
128 | 1724 100 | 04,18,13 | 3smimeHuit 3 OIMOJISIPH. IEPEMHUK. 3116 |5 |2
129 | 7241 20 06,14,15 | inBepcHMit 3 (pIKC. 3CYBOM 4 |2 7 |16
130 | 7412 30 20,18,15 | nogatkoBUii 3 KOMYTOBaHHMM 3CyBoM |5 | 8 2 |2
201 | 1482 40 13,16,19 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 6 |16 |3 |8
202 | 1842 60 20,05,02 | inBepcHMIT 3 (pIKC. 3CYBOM 3|8 7 |16
203 | 1284 80 01,04,07 | nomatkoBUM 3 KOMYTOBAaHHUM 3CyBoM |4 |2 7 |4
204 | 2148 100 | 02,08,20 | 3MimieHuit 3 OINOJIIPH. IEPEMHUK. 514 2 |2
205 | 2481 20 02,05,16 | inBepcHUit 3 (ikc. 3cyBOM 6 |32 |2 |32
206 | 2814 30 06,07,08 | momaTkoBUIA 3 KOMyTOBaHMM 3cyBom |7 |32 |3 |16
207 | 2841 50 05,04,03 | 3mimenuit 3 OIMOJISIPH. TIEPEMUK. 2 |8 7 |4
208 | 2418 70 01,12,15 | inBepcHmMit 3 (pIKC. 3CYBOM 312 6 |8
209 | 2184 60 19,18,17 | momatkoBuit 3 KOMyTOBaHMUM 3cyBoM |4 |16 |7 |2
210 | 4421 80 07,05,03 | 3mimeHuit 3 OINOJIIPH. IEPEMUK. 514 2 |4
211 | 4214 70 10,11,12 | inBepcHUi 3 (iKc. 3cyBOM 6 |32 |2 |32
212 | 4124 30 09,08,07 | momaTkoBUi 3 KOMyTOBaHMM 3cyBom |7 |16 |3 |16
213 | 1244 20 08,07,06 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 2 |8 7 |8
214 | 1424 10 07,06,05 | inBepcHMIt 3 (pIKC. 3CYBOM 3116 |5 |4
215 | 2414 100 | 06,05,04 | nogaTkoBwMiA 3 KOMYTOBaHHUM 3cyBoM |4 |4 7 |2
216 | 2441 90 05,04,03 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 5|2 2 |16
217 | 1442 80 04,03,02 | inBepcHMIT 3 (pIKC. 3CYBOM 6 |8 3 (32
218 | 3321 70 03,02,01 | nomatkoBUM 3 KOMyTOBaHMM 3cyBoM |7 |32 |4 |4
219 | 1233 60 02,01,10 | 3mimenuit 3 OINOJIAPH. IEPEMUK. 2116 |6 |16
220 | 2133 50 20,19,18 | inBepcHMIt 3 (pIKC. 3CYBOM 3132 |5 |8
221 3123 40 19,18,17 | momatkoBuit 3 KOMYTOBaHUM 3cyBoM |4 |4 6 |2
222 | 3213 30 18,17,16 | 3mimenwuit 3 OIMOJISIPH. IEPEMHUK. 5116 |7 |32
223 | 3231 20 17,16,15 | iHBepcHMit 3 (pIKC. 3CYBOM 6 |8 2 |4
224 | 3132 10 16,15,14 | nomatkoBuUit 3 KOMYTOBAHUM 3CYBOM | 7 | 2 3 (2
225 | 1323 100 | 15,01,13 | 3mimenuit 3 OIMOJISIPH. IEPEMUK. 2 16 |6 |32
226 | 6231 80 19,06,01 | iHBepcHMIt 3 (pIKC. 3CYBOM 312 5 18
227 | 1236 40 01,17,05 | nomatkoBuUit 3 KOMYTOBAaHHUM 3CyBoM |3 | 8 6 |16
228 | 1263 50 08,06,01 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 4 16 |7 |32
229 | 1362 30 01,20,18 | inBepcHmit 3 (pIKC. 3CYBOM 514 3 |4
230 | 6421 20 17,16,04 | nonaTtkoBuit 3 KOMYTOBaHUM 3cyBoM | 6 |2 2 |2
301 | 2313 30 13,12,11 | 3mimenwnit 3 OIMOJISIPH. TIEPEMUK. 7132 |3 |8
302 | 2331 50 01,03,04 | inBepcHUi 3 (ikc. 3cyBOM 4116 |7 |16
303 | 1332 60 20,15,07 | nogaTkoBHi 3 KOMYTOBaHUM 3cyBoM |5 | 4 2 |4
304 | 4321 20 07,08,15 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 6 |8 3 |2
305 | 1324 10 07,04,11 | inBepcHUi 3 (ikc. 3cyBOM 712 4 |8




306 | 1234 70 02,07,09 | nonaTtkoBuit 3 KOMYTOBaHUM 3cyBoM |2 |4 7 |32
307 | 4312 80 01,03,04 | 3mimeHuit 3 OINOJIIPH. IEPEMUK. 3132 |6 |16
308 | 4231 50 08,09,17 | inBepcHmMiIt 3 (pIKC. 3CYBOM 4 (16 |7 |8
309 | 4123 60 20,01,19 | nogaTkoBwMiA 3 KOMYTOBAaHHUM 3CyBOM |5 | 8 3 |4
310 | 2341 30 15,11,04 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 6 |4 2 |2
311 | 2314 40 02,01,08 | inBepcHmMiIt 3 (pIKC. 3CYBOM 712 2 132
312 | 5421 20 05,06,07 | nomatkoBUM 3 KOMyTOBaHMM 3cyBoM |2 |16 |6 |8
313 | 1245 30 08,07,06 | 3mimenwuit 3 OIMOJISIPH. TIEPEMHUK. 3132 |5 |8
314 | 1425 40 13,14,10 | inBepcHUI 3 (ikc. 3cyBOM 4 14 7 |14
315 | 2514 50 11,03,09 | nonaTkoBuit 3 KOMYTOBaHMM 3cyBoM |5 |16 |2 |2
316 | 1524 30 04,15,19 | 3mimenwnit 3 OIMOJISIPH. IEPEMHUK. 6 |8 3 (32
317 | 4251 20 01,02,03 | inBepcHUit 3 ikc. 3cyBOM 712 2 |16
318 | 2451 60 09,07,05 | momatkoBUi 3 KOMyTOBaHHM 3cyBoM |2 |32 |6 |8
319 | 2415 70 02,04,03 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 314 5 |4
320 | 5321 80 20,18,16 | iHBepcHuit 3 (ikc. 3cyBOM 4 |2 7 |4
321 | 2531 90 14,12,10 | nonaTtkoBuit 3 KOMYTOBaHMM 3cyBoM |5 |32 |2 |2
322 | 2513 50 08,06,04 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 6 |8 3 |32
323 | 5123 20 01,03,05 | iuBepcHUit 3 (ikc. 3cyBOM 7116 |4 |16
324 | 6321 10 07,09,11 | nomatkoBui 3 KOMYTOBaHMM 3cyBoM |2 |32 |6 |8
325 | 6213 100 | 13,15,17 | 3mimeHuit 3 OIMOJISIPH. IEPEMHUK. 314 5 18
326 | 6231 80 19,06,01 | inBepcHUit 3 (ikc. 3cyBOM 4 |2 7 132
327 | 1236 40 01,17,05 | nomatkoBuUi 3 KOMYTOBaHHUM 3CcyBoM |4 | 8 6 |16
328 | 1263 50 08,06,01 | 3mimenuit 3 OINOJIAPH. IEPEMUK. 5116 [2 |8
329 | 1362 30 01,20,18 | imBepcHmit 3 (pIKC. 3CYBOM 6 |4 3 |32
330 | 6421 20 17,16,04 | nonatkoBuit 3 KOMYTOBaHUM 3cyBoM | 7 |2 4 |32
401 | 1246 60 02,11,16 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 2 |8 6 |8
402 | 4261 70 15,19,13 | inBepcHUit 3 (ikc. 3cyBOM 2 132 |5 |2
403 | 4621 80 02,05,03 | momaTkoBUIA 3 KOMyTOBaHuM 3cyBom |3 |16 |7 |16
404 | 1246 90 06,08,10 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 4 |8 5 |4
405 | 1462 10 09,06,03 | inBepcHMIT 3 (pIKC. 3CYBOM 514 2 132
406 | 4126 20 03,09,02 | nonaTkoBUi 3 KOMYTOBaHUM 3cyBoM | 6 |2 2 |16
407 | 7321 40 01,11,19 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 5132 |3 |8
408 | 7231 30 16,13,19 | inBepcHUit 3 (ikc. 3cyBOM 6 |16 |2 |16
409 | 7213 60 13,03,14 | nomatkoBuUi 3 KOMYTOBAaHHUM 3CyBoM | 7 | 8 3 |4
410 | 7123 100 | 06,13,05 | 3MmimieHuit 3 OINOJIIPH. IEPEMHUK. 2 |14 6 |2
411 | 4126 20 03,09,02 | inBepcHMit 3 (pIKC. 3CYBOM 312 5 |8
412 | 7321 40 01,11,19 | nomatkoBuUit 3 KOMyTOBaHMM 3cyBoM |7 |32 |2 |32
413 | 7231 30 16,13,19 | 3mimenuit 3 OINOJIIPH. IEPEMHUK. 2 116 |5 |16
414 | 7213 60 13,03,14 | imBepcHMIt 3 (pIKC. 3CYBOM 318 6 |32
415 | 7123 100 | 06,13,05 | nogaTkoBwmii 3 KOMYTOBaHHUM 3cyBoM |4 |4 7 |4
416 | 7123 100 | 06,13,05 | 3smimeHuit 3 OIMOJISIPH. TIEPEMUK. 514 3 |16
417 | 1327 50 02,13,04 | iuBepcHUit 3 (ikc. 3cyBOM 512 2 |8
418 | 1723 70 05,13,09 | nonaTtkoBuit 3 KOMYTOBaHMM 3cyBoM | 6 |32 |3 |2
419 | 3127 80 17,20,13 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 7116 |2 |16
420 | 7421 90 15,6,18 | iHBepcHMIt 3 (pIKC. 3CYBOM 2 |8 6 |2
421 | 1246 60 02,11,16 | nomatkoBUi 3 KOMYTOBAHUM 3CyBOM | 2 | & 7 |8
422 | 4261 70 15,19,13 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 3132 |6 |16
423 | 4621 80 02,05,03 | inBepcHMIT 3 (pIKC. 3CYBOM 4 116 |5 |4
424 | 1246 90 06,08,10 | momatkoBuUi 3 KOMYTOBAaHHM 3CyBOM | 6 | 8 2 |2
425 | 2481 20 02,05,16 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 7132 |4 |32




426 | 2814 30 06,07,08 | iHBepcHMIT 3 (pIKC. 3CYBOM 2 132 |6 |16
427 | 2841 50 05,04,03 | nomatkoBuUi 3 KOMYTOBAaHHMM 3cyBoM |3 | 8 7 |4
428 | 2418 70 01,12,15 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 4 |2 5 |8
429 | 2184 60 19,18,17 | iHBepcHMit 3 (pIKC. 3CYBOM 2 (16 |7 |2
430 | 4421 80 07,05,03 | nomatkoBUi 3 KOMYTOBaHUM 3cyBoM |3 |4 6 |4
501 | 4214 70 10,11,12 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 4 (32 |5 |32
502 | 4124 30 09,08,07 | inBepcHMIT 3 (pIKC. 3CYBOM 5116 |3 |16
503 | 1244 20 08,07,06 | momaTkoBUiA 3 KOMYTOBAaHHM 3CyBOM | 6 | 8 3 18
504 | 1424 10 07,06,05 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 7116 |2 |4
505 | 2414 100 | 06,05,04 | inBepcHuUi 3 (ikc. 3cyBOM 2 |14 6 |2
506 | 2441 90 05,04,03 | momaTkOBUIA 3 KOMYTOBAaHHUM 3CyBoM | 3 |2 6 |16
507 | 1442 80 04,03,02 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 4 |8 7 132
508 | 3321 70 03,02,01 | iuBepcHUit 3 (ikc. 3cyBOM 5132 |2 |4
509 | 1233 60 02,01,10 | nonaTkoBuit 3 KOMyTOBaHMM 3cyBoM | 6 |16 |3 |16
510 | 2133 50 20,19,18 | 3mimenuit 3 OIMOJISIPH. IEPEMHUK. 7132 |4 |8
511 | 3123 40 19,18,17 | iHBepcHMIt 3 (pIKC. 3CYBOM 2 |4 6 |2
512 | 3213 30 18,17,16 | momatkoBuit 3 KOMyTOBaHMM 3cyBom |3 |16 |5 |32
513 | 3231 20 17,16,15 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 4 |8 7 |4
514 | 3132 10 16,15,14 | inBepcHUit 3 (ikc. 3cyBOM 512 2 |2
515 | 1323 100 | 15,01,13 | nonarkoBuit 3 KOMYTOBaHMM 3cyBoM | 6 |16 |3 |32
516 | 6231 80 19,6,01 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 712 4 18
517 | 1236 40 01,17,05 | inBepcHmit 3 (pIKC. 3CYBOM 2 |8 6 |16
518 | 1263 50 08,06,01 | nonaTkoBuit 3 KOMyTOBaHMM 3cyBoM |3 |16 |7 |32
519 | 1362 30 01,20,18 | 3mimenwnit 3 OIMOJISIPH. IEPEMHUK. 4 |4 6 |4
520 | 6421 20 17,16,04 | inBepcHUi 3 (ikc. 3cyBOM 512 2 ]2
521 | 2313 30 13,12,11 | momatkoBuUi 3 KOMYTOBaHMM 3cyBoM |6 |32 |3 |8
522 | 2331 50 01,03,04 | 3mimenwnit 3 OIMOJISIPH. TIEPEMHUK. 7116 |2 |16
523 | 1332 60 20,15,07 | inBepcHMIt 3 (pIKC. 3CYBOM 2 |4 6 |4
524 | 4321 20 07,08,15 | nogaTkoBuM 3 KOMYTOBAHUM 3CyBOM | 2 | 8 7 |2
525 | 1324 10 07,04,11 | 3mimenwnit 3 OIMOJISIPH. IEPEMHUK. 312 5 |8
526 | 1234 70 02,07,09 | inBepcHMit 3 (pIKC. 3CYBOM 4 |4 7 |2
527 | 4312 80 01,03,04 | nonatkoBuit 3 KOMyTOBaHMM 3cyBoM |5 |32 |2 |16
528 | 4231 50 08,09,17 | 3mimenwnit 3 OIMOJISIPH. IEPEMUK. 6 |16 |3 |32
529 | 4123 60 20,01,19 | imBepcHMIt 3 (pIKC. 3CYBOM 318 6 |4
530 | 2341 30 15,11,04 | nonaTtkoBuit 3 KOMYTOBaHUM 3cyBoM |4 | 4 7 116
601 |2314 40 02,01,08 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 512 2 |32
602 | 5421 20 05,06,07 | iHBepcHMIT 3 (pIKC. 3CYBOM 6 |16 |3 |8
603 | 1245 30 08,07,06 | nonaTkoBUi 3 KOMYTOBaHMM 3cyBoM | 7 |32 |2 |2
604 | 1425 40 13,14,10 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 2 |4 6 |4
605 |2514 50 11,03,09 | inBepcHUit 3 (ikc. 3cyBOM 3116 |7 |32
606 | 1524 30 04,15,19 | nomatkoBuUi 3 KOMYTOBaHHUM 3CcyBoM |4 | 8 5 |4
607 | 4251 20 01,02,03 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 512 3 132
608 | 2451 60 09,07,05 | inBepcHUI 3 (ikc. 3cyBOM 6 |32 |2 |16
609 | 2415 70 02,04,03 | nonaTkoBUit 3 KOMYTOBaHUM 3cyBoM |7 | 4 3 |2
610 | 5321 80 20,18,16 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 2 |2 6 |2
611 | 2531 90 14,12,10 | iHBepcHMIT 3 (pIKC. 3CYBOM 3132 |5 |4
612 | 2513 50 08,06,04 | nomatkoBuUi 3 KOMYTOBaHHMM 3cyBoM |4 | 8 7 |8
613 | 5123 20 01,03,05 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK. 5|16 |2 |16
614 | 6321 10 07,09,11 | inBepcHmMit 3 (pIKC. 3CYBOM 6 |32 |3 |32
615 | 6213 100 | 13,15,17 | nonatkoBuit 3 KOMYTOBaHUM 3cyBoM | 7 | 4 2 |32




616 | 6231 80 19,06,01 | 3mimenuit 3 OINOJIAPH. IEPEMUK. 2|2 6 |8
617 | 1236 40 01,17,05 | inBepcHmit 3 (hIKC. 3CYBOM 3|8 7 |4
618 | 1263 50 08,06,01 | nonaTkoBuit 3 KOMyTOBaHMM 3cyBoM |2 |16 |5 |16
619 | 1362 30 01,20,18 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 314 7 |32
620 | 6421 20 17,16,04 | inBepcHUi 3 (ikc. 3cyBOM 4 |2 6 |8
621 | 1153 90 13,14,15 | nonatkoBuit 3 KOMYTOBAHMM 3CyBOM |5 | 8 2 ]2
622 | 1251 40 20,02,03 | 3mimeHuit 3 OIMOJISIPH. IEPEMUK. 6 |2 3 |16
623 | 1521 30 04,05,06 | inBepcHUit 3 (ikc. 3cyBOM 5116 |2 |32
624 | 1512 20 01,09,05 | nomatkoBui 3 KOMyTOBaHMM 3cyBoM |6 |32 |3 |4
625 | 2511 10 01,03,05 | 3mimeHuit 3 OINOJIIPH. IEPEMUK. 7 14 2 |16
701 | 2151 90 02,04,06 | inBepcHUIt 3 (ikc. 3cyBOM 2116 |7 |32
702 | 2115 70 03,05,07 | momaTkoBUiA 3 KOMyTOBaHMM 3cyBoM |3 |32 |6 |8
703 | 5121 50 04,06,08 | 3mimeHuit 3 OINOJIIPH. IEPEMUK. 7|8 2 |2
704 | 8421 30 10,12,14 | inBepcHUi 3 (iKc. 3cyBOM 2|2 5 |4
705 | 5112 10 12,04,13 | nonatkoBuit 3 KOMYTOBaHUM 3cyBoM |3 |4 6 |32
706 | 1248 20 15,09,20 | 3mimenuit 3 OINOJIIPH. IEPEMUK. 4132 |7 |4
707 | 1247 30 06,05,04 | inBepcHMIt 3 (pIKC. 3CYBOM 514 3 |32
708 | 1427 50 01,07,20 | nomarkoBui 3 KOMyTOBaHMM 3cyBoM |5 |32 |2 |16
709 | 1724 100 | 04,18,13 | 3Mmimienuit 3 OINOJIIPH. IEPEMHUK. 6 |16 |3 |2
710 | 7241 20 06,14,15 | nomatkoBuUi 3 (pIKC. 3CYBOM 712 4 18

VY BIAMOBIAHOCTI 10 BapiaHTy HamaltoBaTu cxemy oaHonoJisspHoro ITKH ans asiiikoBo-
JIECSITKOBOT CHUCTEMHU YMCIEHHS, 3a3HayeHoi B Tabi. Ne2. HamamioBaTu CXeMy €JIEKTPUUHY
npuHIunoBy napanensHoi J{C Ha 8 po3psaais. 3 Tabs. Ne2 oOpaTu 3rilHO BapiaHTy 3HaU€HHS TPHOX
KOJIIB, JUISl SIKMX HEOOXITHO po3paxyBaTd iaeajabHI 3HAYCHHS BUXIIHOI HANpyru U, Uwp, U'as
BignoBiaHO. O6patu Cs=10, BUKOHATH €KBIBAJEHTHI NEPETBOPEHHS, poO3paxyBaTu Rs 1 HOBI
3HayeHHs Rs,Rs ,R7,Rs ,Ro

5. HamamoBatu AB1 cxemH enekTpuyHi npuHiunosi Oinossipaoro IIKH mis nesikoro
oimossspuoro IIKH nmnst GimonsipHOTO KOAQ MBIMKOBOI CHCTEMH YHCJICHHSI 3 JIBOMa BapiaHTaMHU
nexonytouoi citku JIC. Koa 1 ctpykrypy Oinosnsipaoro IIKH BubpaTu 3rigHo BapianTy 3 Tadu..3.1.2.

Buxonatu pospaxynok cxemu JC mng nporo Bapianty mneperBopioBada. JIC moBuHHA
MaTu KOMOIHOBaHY CTPYKTYypy(omip 3B’s3Ky BKJItoueHUN Mik i-/ ¥ 1, a 3HaueHHs C; 6epeTbcs 3

Tabn. No2 3rigHo Bapianty). O6patu 3Ha4eHHS Ro 1 po3paxyBatu 3Ha4eHHs onopiB R; (i=0,8) 1 Ri.1;;
Uit R, =R BU3HAUUTH 3HAYCHHS MacIITaOy IEKOTyBaHHS M.

3 Tabn. Ne2 oOparu 3riiHO BapiaHTy 3HAYEHHS TPbOX KOMIB, UIA SIKUX HEOOX1JTHO
po3paxyBaTH ineanbHi 3HaueHHs BuxigHoi Hanpyrn U'ay, U'ss, U'ss, U'as, U'as BimmosimHo.

Bubpary nsa 3Hauenns i Ta nsa sHauenns C; (C/uC]) 3 Tabnuili i BAKOHATH PO3PAXyHKU OTOPIB
pesuctopiB komOiHOBaHOI cTpykTypH [IC 3 ABOMa pe3ucTopamu 3B’ SI3KY.

6. HamamoBaTtu cxemy enexkTpudHy npuHiunoBy oinosspuoro [TKH mis neskoro 6imossipHOTO
kony JJACU. Kox i crpykrypy 6inossipaoro I[IKH oGpatu 3rimno Bapianty 3 Tabm. Ne3 ( Cs=10).

Tabmuns Ne 3
No JACYH 3xomn | Kog JACYH Crpykrypa
101 5311 01,02,03 IuBepcHuii 3 (pIKC. 3CYBOM
102 5113 02,03,04 JOJTATKOBUH 3 KOMYTOBaHHMM 3CYBOM
103 1513 03,04,05 3MileHui 3 OINOJIIPH. IEPEMUK.
104 1315 04,05,06 | IuBepcHuit 3 (iKc. 3cyBOM
105 3151 05,06,07 | nonarkoBuil 3 KOMYTOBAHHUM 3CYBOM
106 5131 06,07,08 3MileHui 3 OINOJIIPH. IEPEMHUK.
107 3115 07,08,09 | IuBepcHuit 3 (ikc. 3cyBOM




108 1531 08,09,10 | nonarkoBuil 3 KOMYTOBAaHHUM 3CYBOM
109 1135 11,12,13 3mineHui 3 OIMOJISIPH. IEPEMUK.
110 1351 12,13,14 1HBEPCHUI 3 (pIKC. 3CYBOM

111 1153 13,14,15 JTOOATKOBUI 3 KOMYTOBAHUM 3CYyBOM
116 1251 20,02,03 3MIIICHUI 3 OIMOJISIPH. IEPEMUK.
117 1521 04,05,06 1HBEPCHUI 3 (pIKC. 3CYBOM

118 1512 01,09,05 JOJATKOBUH 3 KOMYTOBAaHUM 3CYBOM
119 2511 01,03,05 3MIIICHHI 3 OIMOJISIPH. IEPEMUK.
120 2151 02,04,06 1HBEPCHUI 3 (pIKC. 3CYBOM

121 2115 03,05,07 JOJATKOBUH 3 KOMYTOBAaHUM 3CYBOM
122 5121 04,06,08 3MIIICHHUI 3 OIMOJISIPH. TIEPEMUK.
123 8421 10,12,14 | IuBepcHuii(8421+3) 3 (ikc. 3cyBOM

124 5112 12,04,13 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
125 1248 15,09,20 3mireHui 3 OIMOJISIPH. IEPEMUK.
126 1247 06,05,04 [uBepcHuii 3 (pIKC. 3CyBOM

127 1427 01,07,20 HonatkoBuit 3 KOMYTOBAaHUM 3CYBOM
128 1724 04,18,13 3mireHui 3 OIMOJISIPH. IEPEMUK.
129 7241 06,14,15 [uBepcHuii 3 (pIKC. 3CYBOM

130 7412 20,18,15 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
201 1482 13,16,19 3MireHu i 3 OIMOJISIPH. IEPEMHUK.
202 1842 20,05,02 IuBepcHuii 3 (pIKC. 3CYBOM

203 1284 01,04,07 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
204 2148 02,08,20 3MileHui 3 OINOJIIPH. IEPEMUK.
205 2481 02,05,16 IuBepcHuii 3 (pIKC. 3CYBOM

206 2814 06,07,08 JlonaTkoBuit 3 KOMYTOBAaHHUM 3CYBOM
207 2841 05,04,03 3MileHui 3 OINOJIIPH. IEPEMHUK.
208 2418 01,12,15 [uBepcHuii 3 (pIKC. 3CYBOM

209 2184 19,18,17 JonatkoBuit 3 KOMYTOBAHUM 3CYBOM
210 4421 07,05,03 IuBepcHmii(4421+1) 3 OIMOJISIPH. IEPEMUK.
211 4214 10,11,12 [uBepcHuii 3 (pIKC. 3CYBOM

212 4124 09,08,07 JonatkoBuit 3 KOMYTOBAHUM 3CYBOM
213 1244 08,07,06 3MireHu i 3 OIMOJISIPH. IEPEMHUK.
214 1424 07,06,05 IuBepcHuii 3 (pIKC. 3CYBOM

215 2414 06,05,04 JonatkoBuit 3 KOMYTOBAHUM 3CYBOM
216 2441 05,04,03 3mireHui 3 OIMOJISIPH. IEPEMUK.
217 1442 04,03,02 IuBepcHuii 3 (pIKC. 3CYBOM

218 3321 03,02,01 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
219 1233 02,01,10 3mireHui 3 OIMOJISIPH. IEPEMHK.
220 2133 20,19,18 [uBepcHuii 3 (pIKC. 3CYBOM

221 3123 19,18,17 JonatkoBuit 3 KOMYTOBAHUM 3CYBOM
222 3213 18,17,16 3MireHu i 3 OIMOJISIPH. IEPEMHUK.
223 3231 17,16,15 [uBepcHuii 3 (pIKC. 3CYBOM

224 3132 16,15,14 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
225 1323 15,01,13 3MireHu i 3 OIMOJISIPH. IEPEMHUK.
226 6231 19,06,01 IuBepcHuii 3 (pIKC. 3CYBOM

227 1236 01,17,05 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
228 1263 08,06,01 3mireHui 3 OIMOJISIPH. IEPEMUK.
229 1362 01,20,18 IuBepcHuii 3 (pIKC. 3CYBOM

230 6421 17,16,04 JonatkoBuit 3 KOMYTOBAHUM 3CYyBOM
301 2313 13,12,11 3mireHui 3 OIMOJISIPH. IEPEMUK.
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302 2331 01,03,04 | IuBepcHuit 3 (ikc. 3cyBOM

303 1332 20,15,07 | donaTkoBuil 3 KOMYTOBAaHHUM 3CYBOM
304 4321 07,08,15 3MileHui 3 OINOJIIPH. IEPEMUK.
305 1324 07,04,11 [HBepcHuit 3 (ikc. 3cyBOM

306 1234 02,07,09 | lonatkoBuil 3 KOMYTOBAaHHUM 3CYBOM
307 4312 01,03,04 | 3minienuit 3 OINOJIAPH. IEPEMUK.
308 4231 08,09,17 | IuBepcHuit 3 (iKc. 3cyBOM

309 4123 20,01,19 | HonatkoBuil 3 KOMYTOBAHHUM 3CYBOM
310 2341 15,11,04 3MileHui 3 OINOJIIPH. IEPEMHUK.
311 2314 02,01,08 IuBepcHuii 3 (hIKC. 3CYBOM

312 5421 05,06,07 | lonatkoBuii 3 KOMYTOBAHHUM 3CYBOM
313 1245 08,07,06 | 3miuieHuit 3 OINOJIIPH. IEPEMHUK.
314 1425 13,14,10 | IuBepcHuii 3 (ikc. 3cyBOM

315 2514 11,03,09 JlomatkoBuit 3 KOMYTOBaHHMM 3CYBOM
316 1524 04,15,19 3MileHui 3 OINOJIIPH. IEPEMUK.
317 4251 01,02,03 [HBepcHuit 3 (ikc. 3cyBOM

318 2451 09,07,05 JloaTkoBuit 3 KOMYTOBAaHHUM 3CYBOM
319 2415 02,04,03 3MileHui 3 OINOJIIPH. IEPEMUK.
320 5321 20,18,16 | InBepcHuii 3 (ikc. 3cyBOM

321 2531 14,12,10 JlomatkoBuit 3 KOMYTOBAaHHUM 3CyBOM
322 2513 08,06,04 3mireHui 3 OIMOJISIPH. IEPEMUK.
323 5123 01,03,05 [uBepcHuii 3 (pIKC. 3CYBOM

324 6321 07,09,11 JlonaTkoBuit 3 KOMYTOBAaHHUM 3CYBOM
325 6213 13,15,17 | 3mimeHuit 3 OINOJIIPH. IEPEMHUK.
326 6231 19,06,01 [HBepcHuit 3 (ikc. 3cyBOM

327 1236 01,17,05 JlonaTkoBuit 3 KOMYTOBAHHUM 3CYBOM
328 1263 08,06,01 3MileHui 3 OINOJIIPH. IEPEMUK.
329 1362 01,20,18 [HBepcHuit 3 (ikc. 3cyBOM

330 6421 17,16,04 [aBepcHmii(6421+2) 3 KOMYTOBaHHMM 3CyBOM
401 1246 02,11,16 3MileHui 3 OINOJIIPH. IEPEMUK.
402 4261 15,19,13 IHBEPCHUI 3 (iKc. 3cyBOM

403 4621 02,05,03 JI0JTaATKOBUM 3 KOMYTOBAHHUM 3CYBOM
404 1246 06,08,10 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
405 1462 09,06,03 IHBEPCHUM 3 (ikc. 3cyBOM

406 4126 03,09,02 | nonatkoBuil 3 KOMYTOBAaHHUM 3CYBOM
407 7321 01,11,19 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
408 7231 16,13,19 IHBEpPCHUM 3 (ikc. 3cyBOM

409 7213 13,03,14 | nonatkoBuit 3 KOMYTOBAaHHUM 3CYBOM
410 7123 06,13,05 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
411 4126 03,09,02 1HBEPCHUI 3 (pIKC. 3CYBOM

412 7321 01,11,19 JTOAATKOBUH 3 KOMYTOBAHUM 3CYyBOM
413 7231 16,13,19 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
414 7213 13,03,14 1HBEPCHUI 3 (pIKC. 3CYBOM

415 7123 06,13,05 JI0JTaATKOBUM 3 KOMYTOBAHHUM 3CYBOM
416 7123 06,13,05 3MiLEHU I 3 OINOJIIPH. IEPEMHUK.
417 1327 02,13,04 IHBEPCHUM 3 (ikc. 3cyBOM

418 1723 05,13,09 | nonarkoBuit 3 KOMYTOBAaHHUM 3CYBOM
419 3127 17,20,13 3MiLEHU I 3 OINOJIIPH. IEPEMHUK.
420 7421 15,6,18 IHBEPCHUI 3 (ikc. 3cyBOM

421 1246 02,11,16 JOJATKOBUH 3 KOMYTOBAHUM 3CYBOM
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422 4261 15,19,13 3MIIICHUI 3 OIMOJISIPH. TIEPEMHUK.
423 4621 02,05,03 IHBEPCHUM 3 (iKc. 3cyBOM

424 1246 06,08,10 JTOJATKOBUI 3 KOMYTOBAHUM 3CYBOM
425 2481 02,05,16 3MILEHUI 3 OINOJIAPH. IEPEMUK.
426 2814 06,07,08 IHBEPCHUM 3 (iKc. 3cyBOM

427 2841 05,04,03 JIOTATKOBUM 3 KOMYTOBaHHUM 3CyBOM
428 2418 01,12,15 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
429 2184 19,18,17 IHBEPCHUI 3 (ikc. 3cyBOM

430 4421 07,05,03 JI0JTATKOBUM 3 KOMYTOBAaHHUM 3CYBOM
501 4214 10,11,12 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
502 4124 09,08,07 IHBEpPCHUM 3 (ikc. 3cyBOM

503 1244 08,07,06 | nonatkoBuil 3 KOMYTOBAaHHUM 3CYBOM
504 1424 07,06,05 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
505 2414 06,05,04 IHBEPCHUM 3 (iKc. 3cyBOM

506 2441 05,04,03 JI0JTATKOBUM 3 KOMYTOBAHHUM 3CYBOM
507 1442 04,03,02 | 3MimeHuit 3 OINOJIIPH. IEPEMUK.
508 3321 03,02,01 IHBEPCHUM 3 (iKc. 3cyBOM

509 1233 02,01,10 | nonarkoBuit 3 KOMYTOBAaHHUM 3CYBOM
510 2133 20,19,18 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
511 3123 19,18,17 1HBEPCHUI 3 (pIKC. 3CYBOM

512 3213 18,17,16 JOJTATKOBUH 3 KOMYTOBAaHHMM 3CYBOM
513 3231 17,16,15 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
514 3132 16,15,14 IHBEpPCHUM 3 (ikc. 3cyBOM

515 1323 15,01,13 JI0JTATKOBUH 3 KOMYTOBAHHUM 3CYBOM
516 6231 19,6,01 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
517 1236 01,17,05 IHBEPCHUM 3 (iKcC. 3cyBOM

518 1263 08,06,01 JI0JTaTKOBUM 3 KOMYTOBAaHHUM 3CYBOM
519 1362 01,20,18 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
520 6421 17,16,04 IHBEPCHUI 3 (iKc. 3cyBOM

521 2313 13,12,11 JIOTATKOBUM 3 KOMYTOBaHHUM 3CyBOM
522 2331 01,03,04 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
523 1332 20,15,07 IHBEPCHUM 3 (ikc. 3cyBOM

524 4321 07,08,15 JOJTATKOBUH 3 KOMYTOBAaHHMM 3CYBOM
525 1324 07,04,11 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
526 1234 02,07,09 IHBEPCHUM 3 (iKc. 3cyBOM

527 4312 01,03,04 | nonarkoBuit 3 KOMYTOBAHHUM 3CYBOM
528 4231 08,09,17 | 3Mimenuii 3 OINOJIIPH. IEPEMUK.
529 4123 20,01,19 IHBEPCHUM 3 (iKc. 3cyBOM

530 2341 15,11,04 JIOTATKOBUM 3 KOMYTOBAaHHUM 3CyBOM
601 2314 02,01,08 3MiLEHU I 3 OINOJIIPH. IEPEMHUK.
602 5421 05,06,07 IHBEPCHUM 3 (ikc. 3cyBOM

603 1245 08,07,06 | nonarkoBuil 3 KOMYTOBAaHHUM 3CYBOM
604 1425 13,14,10 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
605 2514 11,03,09 IHBEpPCHUM 3 (ikc. 3cyBOM

606 1524 04,15,19 | nonatkoBuit 3 KOMYTOBAaHHUM 3CYBOM
607 4251 01,02,03 3MILIEHUI 3 OINOJIIPH. IEPEMUK.
608 2451 09,07,05 IHBEPCHUM 3 (iKc. 3cyBOM

609 2415 02,04,03 JI0JTATKOBUH 3 KOMYTOBAaHHUM 3CYBOM
610 5321 20,18,16 | 3minieHuit 3 OINOJIIPH. IEPEMUK.
611 2531 14,12,10 1HBEPCHUI 3 (pIKC. 3CYBOM
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612 2513 08,06,04 | nonarkoBuil 3 KOMYTOBAaHHUM 3CYBOM
613 5123 01,03,05 3MiLEHU I 3 OINOJIIPH. IEPEMHUK.
614 6321 07,09,11 1HBEPCHUI 3 (pIKC. 3CYBOM

615 6213 13,15,17 | nonatkoBuit 3 KOMYTOBAHHUM 3CYBOM
616 6231 19,06,01 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
617 1236 01,17,05 IHBEPCHUI 3 (ikc. 3cyBOM

618 1263 08,06,01 JI0JTaATKOBUH 3 KOMYTOBAaHHUM 3CYBOM
619 1362 01,20,18 3MILEHUI 3 OINOJIAPH. IEPEMUK.
620 6421 17,16,04 IHBEPCHUM 3 (iKc. 3cyBOM

621 1153 13,14,15 JOJTATKOBUH 3 KOMYTOBaHHMM 3CYBOM
622 1251 20,02,03 3MIIICHHUI 3 OIMOJISIPH. TIEPEMUK.
623 1521 04,05,06 IHBEPCHUM 3 (ikc. 3cyBOM

624 1512 01,09,05 JIOJTATKOBUM 3 KOMYTOBAaHHUM 3CyBOM
625 2511 01,03,05 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
701 2151 02,04,06 IHBEpPCHUM 3 (ikc. 3cyBOM

702 2115 03,05,07 JIOJTATKOBUM 3 KOMYTOBAaHHUM 3CyBOM
703 5121 04,06,08 3MiLEHUI 3 OINOJIIPH. IEPEMHUK.
704 8421 10,12,14 IHBEPCHUI 3 (ikc. 3cyBOM

705 5112 12,04,13 JOJTATKOBUH 3 KOMYTOBaHHM 3CYBOM
706 1248 15,09,20 | 3minieHuit 3 OINOJIIPH. IEPEMUK.
707 1247 06,05,04 IHBEPCHUM 3 (iKc. 3cyBOM

708 1427 01,07,20 JIOTATKOBUM 3 KOMYTOBAaHHUM 3CyBOM
709 1724 04,18,13 3MILEHUI 3 OINOJIIPH. IEPEMUK.
710 7241 06,14,15 JI0JTATKOBUH 3 (ikc. 3cyBOM

Buxonatu pospaxynHok cxemu JIC nns uporo Bapianty neperBoproBaya. JIC noBuHHA
MaTu KOMOIHOBaHY CTPYKTYpPY (pe3ucTop 3B’SI3Ky BKIIOUEHHUN MDK ToukamH i-/ 1 1, a 3HaueHHsa C;
oepetrbest 3 Tabn. Ne2 3rimuo Bapianty). OOpartu 3HadeHHsS Rg 1 po3paxyBaTu 3HAUYCHHs OMOPIB R;

(i=0,8) 1 Ri-1,;; i R, =R BU3HAUMTU 3HAYCHHS MacCIITal0y IEKOIYBaHHS M.

3 Tabn. Ne2 oOparu 3riiHO BapiaHTy 3HAYEHHS TPbOX KOMIB, JUIA SIKUX HEOOXIJIHO
pO3paxyBaTH ineanbHi 3HaueHHs BuXinHoi Hanpyru U'sz, U'ss U a0 BiOBiHO.

IHopsinoxk BUKOHAHHSA POOOTH

1. 3ibpatu cxemMy cyMmaropa Hampyr o 1.2 3aBAaHHA. 3aJaTh 3HAYCHHS BUXITHUX
Hanpyr U ; (i=1,8) 3 tabmuui Nel 1 mnoxubky omopy pesucropiB 4R. 3HaueHHs AR oOparu 3
Tabs1.1.2 3riziHO BapiaHTy.

Bumipstu 3HauenHs BuxigHoi Haripyru Ugy B pexxumi Transient, po3paxyBaTH aOCOIIOTHY
. AU :
110XUOKY AUsux1=U "guxi-Uqur1 1 HaBeneny noxubxy yU,  =—L ne U, = (mdz g
d max i=1
2. 3ibpatu cxemy cymaropa 3 pe3UCTOpOM 3B’s3Ky IO 1.3 3aBIaHHs, 3a7aTH 3HAYCHHS
Bx1AHUX Hanpyr U; (i=1,8) 3 Tabn Nel i BumipsATu 3HaueHHS BUXIAHOT HANPYTU Ugx2(3HaueHHs 4R
obpatn 3 Tabm. Nel s3rimHo Bapianty). PospaxyBatm 1oxubku AUswr=U gur-Usx2 01
U — AU@MXZ
/4 eux2 U .

d max

3. 3i6patu cxemy oano mojsipHoro [IKH (3nauenns 4R oOpatu 3 Tabm. Nel 3rigHO
BaplaHTy) IO 1.4 3aBJaHHS 1 BUMIPSTH 3HAUEHHS BUXIIHUX HANpYr s TPphOX KOoAIB 3 Talm. Nel.
Pospaxysatu noxubku AUqg;, AUz, AUaz u yUai, yUaz, yUaz

4. 3i6patu cxemy Oinossipaoro [1KH miiikoBoi CH no 1.5 3aBnanus it kom6iHOBanux JC
3 ogHUM pe3uctopoM 3B’s3Ky. Ha Bxix OimonspHoro IIKH momatu mocnimoBHO 3HA4€HHS TPHOX
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KoxiB 3 Tabm. No2 . Bumipsaru 3HaueHHs BuxigHix Hanpyr Uds, Uss, Uds BIOMOBITHUX 3a3HAYEHUM

koziam 1 pospaxysaru noxuOku AUw, AUds, AUds 1 YUas, YUas, YUas ( YU, = 2?]&). [TosTOpUTH

d max
.4 nsa kom6inoBanux JIC(c aBOMa pe3ucTopaMu 3B’ SI3KY).

5. 3ibpatu cxemy o6inonsipHoro [KH mnsa JJICY no .6 3aBnanns. Ha Bxig 6imonsipaoro [TKH
3a/1aTy MOCIIZIOBHO 3HAYEHHS TPbOX KOMAIB 3 Ta0ymiri Ne3

3micT 3BITY

1. Cxemu eneKTpuYHI NPUHIUIIOB] TapaebHOro Ta KOMOIHOBAHOTO CyMaTOpIB HAIIPYTH,
onHomnoJsipHoro Ta Ginosasiproro [TKH.

2. Pe3ynbTatyl MATOTOBKHM 3 MII. 2 - 6 3aBAaHHS.

3. Pe3ynbratu BUKOHAHHS JabopaTopHOi podoTH 3 . 1 - 5.

4. BucHoBKU 10 poOOTI.

TeopeTuuni BitomocTi
1. Cymaropu Hanpyr

PosrnsHemMo nmacuBHi cymaTopu Hanpyru. IcHye Ba TUIIM cyMaToOpiB HANPYTu:

-CyMaTOpH HAaIpyry MOCIiI0BHOTO THUILY;

-CyMaTOpH HaNpyru NapajielbHOro THILY.

Cymaropu Hampyru IOCHIJOBHOTO THUIYy HPAaKTUYHO HE BUKOPHCTOBYIOTHCS TOMY, IO
JpKepelsa Hanpyr MOBHHHI OyTH He3a3emyieHMMHU. HalOuibll MIMPOKO BUKOPUCTAIOTHCA CyMaTOpU
Hampyru napajeibHOro THILY, SKi MPEICTaBIsAI0Th COOOI0 PE3UCTUBHUIN 0araToONOJIIOCHUK THUILY
3ipku.(auB. Mai. la.)

U '—Rl—| U@MX R ZGMX 0
R I IR—I 1 ’_\__l—’—'—‘
R U H . —2— —_—
|—]| " Lour 0 U, L 2 AGND
1 L 1 :l—’_’l R,
R2 i1 i—1
2 1 I—I
2 L
Ri—]
Ul_] L 1 —1 pmmmmmmmmmm e | [J Rl_]’l
[moomoeo Rt n !
1 L ! ! R /C I
| U ! | I i 1
U i ! | — 1 '
iU ILl i i . R, /C, | i
i " — " : : Un n :
I AGND ____| | et 5
Mau. la Maui. 1b
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Touky '0' MmoxHa migKIrodaty He TUbkHU 10 AGND , ane it 10 miicyMOBYI0OUYO1 TOUKH
oTepaIiifHOTO miicuioBava (Mai. 1c) .

ZGMX R
lsux 0 [> o0
D)
2 U(iolzlf = _R * i@ux
AGND
Mau. 1c

BignoBinHo 110 MeToay BY3J10BOi Hampyru BuxinHa Hanpyra Ug, I8 CXeMH Mall.

la
BH3HAYAETHCS 110 HACTYIHINA PopMyii:
. 1 1
zUi E n ? n
U = =l i = i U = kU N 1
6uUx n+]i+i iZ]nHlll ;ll ()
s=1 Rs RH s=1 Rs RH
1
R . . . .
ek, :W — Koe(ilieHT Tmepeaadi cymaropa Mo 1-oMy Bxoay (mo Hampysi).
7+7
s=1 Rs RH

Ipumimxa: peanvre 3Hauenns koegiyicnma nepeday k; mosice 6ymu npeocmasiene
. .
Ak ki=k,- m,0e m - macuumab niocymosyeanms.

3 dopmymu (1):

1
ki~— ,1me(i=1n) . 2
r (==1,n) (2)

®opmyna (1) abo (2) moxe OyTH BUKOpUCTaHA JJIsl PO3PAXyHKY KOE(]illiEHTIB mepeaay Io
3afaHux omnopax. s CHHTE3y CXeMH BUKOPUCTAETHCS 3BOPOTHA (hopMya:
1 :
R~-— ze (=1.n) 3)

KoeoiienT nponopiiifHoCTI MOXkHa BUOpaTH OyJib-sIKUM, aj€ BiH IOBUHEH OYTH OJJHAaKOBUM
U1 BC1X BXOJIIB.
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3HaiiieMo BHUpa3 Juisd BUXIAHOTO CTPYMY CXEMH, MIPEICTaBICHOI Ha Mall. la:

’ U@MX -
lsux = R = Z] ki[Ui 4 (4)
1
! R, . L .
ne k; = i—l -- KoeiIieHT mepenadi mo i-my BXoy(Bia BX. HaPYyry 10 BUX. TOKY)
R > —+1
"SR
s=1 s

SAxmo R, =0, Toni kl.’ :i.
Ri

JUis 3MeHIIeHHS KUIBKOCTI HOMIHAQIIB 1 3MEHUIEHHS pPO30DKHOCTI HOMIHAMIB  (Rumaw/Rmin)
BUKOPUCTOBYETbCS HE YMCTO MapajiejibHa CTPYKTypa, a KOMOIHOBaHI CTPYKTYpH, SIKI OJEPKYEMO
LUIIXOM BKJIIOYEHHS TaK 3BaHUX PE3UCTOPIB 3B'A3KY Ri.;; MK Toukamu i-/ i i (i=2,n). KubKicTh
PE3UCTOPIB 3B'A3KY MOXKE 3MIHIOBATUCH BiA 1 70 n-1, il Mmiclie BKIIOYEHHS Oy/Ab-IKOTO pe3ucTopa
BUOUpaeThCs AOBUIbHO. {151 TOro, 100 mepeTBOpeHHs Oyjl0 €KBIBaJEHTHUM, HEOOXITHO MEBHUM
YIHOM PO3paxyBaTH 3HaYEHHS ONOPIB PE3UCTOPIB CXEMHU.

Jlis oxep)kaHHsI NpaBUia E€KBIBAJIEHTHOI'O MEPETBOPEHHS CTPYKTYPU PO3IJIIHEMO YaCTUHY
BUX1IHOI cxeMu (Mail. 1a ) oOmexeHy myHkTupoM. BinnosiaHo 1o teopemu TeBenuna
(Teopema Hpo EKBIBAJICHTHUN TE€HEPAaTop) L0 YAaCTUHY CXEMH MOXHA NpPEJICTaBUTH y BUTIISAIL
€KBIBaJICHTHOTO I'eHepaTopa Hanpyru (Mai. 2a) 1Jis SIKOro :

U .
_ kZ ‘R, (5)
exe.i — n+l 1
s=1 ng
1
Reks.i = n+l 1 (6)
R

CT Uekg i Reks.i CT U;‘KB.I' Reks.i
U ' U ;

GND GND

.
.

AGND AGND

Mai. 2a Maui. 2b

SIKmo MK Kpankamu i-1,1 MIKIIFOYUTH PE3UCTOP 3B'SI3KY Ri.7;i, TO HEOOXiAHO 3MeHIINUTH B C; pa3
onopu pe3uctopiB R;, Ri+i,..., Ry, Ry+1( 1uB man. 1b), ne Ci=const.

Ipumimxa: 3menuyeamu 6 C; paz HeoOXIOHO ONOpuU 6CIX pe3ucmopie , pO3Maul08aHUX HUXNCYE | -
MOoi MouKU , y MOMY YUCTI 1l ONOPY PEe3UCMOPIB 368 43K , AKUWO 80HU NPUCYIMHI 8 CXEMI.

BinmosinHo mo teopemu TeBeHHHa YacTWHA IIi€] HOBO1 CXeMHU, 0OBEJeHA MyHKTUPOM (Mail. 1b),
TaKOX MO)Ke OyTH TpeACTaBjieHa Yy BUIJISII €KBIBaJEHTHOTO TeHepaTopa Hampyru (Mai. 2b) st
SIKOTO :

n Cl n L
Sug Thu 0

exe.i — n+l C n+l 1 — Yexe.i
i

2y 2z

s
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R;:«;.i = 1 1 n+]1 LReks.i (8)

n+l C C
ZR Z*

3 ypaxyBaHHSIM pPE3UCTOpa 3B'SI3KY R;;; €KBIBAJIEHTHUN reHeparop Uil cxemu (Man. 2b) mae
BUIJISAL, IPEJICTABICHUN Ha MaJl. 2cC.

CcT

GND j

AGND

Main. 2¢

Jljis Toro, 1mo06 nepeTBOPEeHHs CTPYKTYpH Oyll0 €KBIBaJIGHTHUM, HEOOXIHO 1100
napaMeTpu €KBIBaJEHTHHUX I'€HEpaTOpiB, HABEJECHUX HA MaJIOHKax 2a i 2c, Oynu
0JIHAKOBUMH, TOOTO

U =U iR +R_,,=R,,; )

€K6.1 eKe.i eK6.1 €K6.1

Tomy mo U, TO Uil 3a0€3MeYeHHs TOTOXKHOCTI

eKei

Bi)]HOBi)IHO a0 (7) yKC HOpiBHIOC Uexsi’

MEPETBOPEHHS CTPYKTYPH HEOOX1THO 3a0€3MeUUTH PIBHICTH
BHXIJTHUX OTIOPIB CXeM 2a i 2¢ TOOTO

1 (10)
+R ..=R

C eKe.i i—1,i eK8.1
i

VY Takwmii crocid yMOBa €KBIBAJIGHTHOTO MEPETBOPEHHS CTPYKTYPH Ma€ BUTIIS:

R, =R, —Ci> Tei=(2n) (11)

i

3BUYAITHO PO3PAXOBYIOTh 3HAYEHHS Rexe.i, BUOMpatoTh 3HaUeHHS C; 110 popmyii (11) Bu3HagaroTsh
3HAYEHHS OTOPY PE3UCTOpPa 3B'I3KY Ri1:
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Onnonoasipai nepersoproBaui koa-nanpyra(IIKH)
i nexoayBabHi citku (1C).

Omeparriss AeKOAYBaHHs - OMEpaIlis BU3HAUCHHS BEIMYMHM X , IO TPOTMOPIiifHA BETUYHHI
yucna A , 3anaHoro nuppoBuM kojoM. KoedilieHT nmponopuiiHOCTI — MacmTad JeKOAYBaHHS Md,
TOOTO X= my A.

JUjis NO3UTUBHUX YKceN IUPPOBUN KOA 4YHcia A IPEICTaBIseTbCA Y BUTIISIL:
[4]=0,a;:a>..a, , ne [A]- koq uucna A, a; - uudpa i-eco po3psay KOay .

J1st MO3UITIITHOT CHCTEMU YHCIICHHS BEJTMYMHA yucia 4 Moxke OyTH BU3HAYEHA TI0
Takii hopmymni :

AzZaigl., ne gi- Barai-eo po3psany (i=1,n) (12)

i=l
Tomy 110 oneparisi 1€KOJyBaHHS MOKE€ BUKOHYBATHUCA 3 OYIb-SIKUM MaclITabOM JEKOJyBaHHS

Mg, TO ONEPAIlil0 OJHOIOJSAPHOTO JCKOIYBAaHHS JUISI IMO3HUIIHHUX CUCTEM MOYKHA IMPEIACTABHTH Yy
BUTIISI

X= dedeaigi (13)
i=1

Jljis MOIeTTIOBaHHS Olepallli JeKOAyBaHHSI BUKOPUCTOBYIOThCS TOpH/IHI onepaiiiiHi 0JIOKH - 1
uugpo - ananorosi nepersoproBaui LIAIL. TIAIl moxyrs 6yTu noOynoBaHI HA OCHOBI CyMaTopa
HaIpyr - 1 TaK Ha3MBaHI IEPETBOPIOBAY KOJI - HAaIlpyra

IIKH , a6o Ha 0cHOBI cymaTopa CTpyMiB -1 T.3B. niepeTBoproBay koj - ctpyMm IIKT.
Posrasimemo noOynoBy oanonomsipaoro [TKH .
Omeparrist A€KOAyBaHHS B MAIIMHHI 3MIHHI Ma€ TaKU BUTIIAL

Ui=XErer= m, z a,8,Eppr (14)
i1

ne Ergr = const - MallMHHA 3MIHHA, 1110 BioOpa)xkae MareMatudHy 3MiHHY A=1, Uy - MalinHHa
3MiHHa, 10 BijoOpakae MaTeMaTUYHy 3MIHHY X.

Cxema (pyHKIIIOHaIbHA €JIEKTPUYHA HaBEJEHA HA Mall. 3:

REF A EREF A
D/ A
D/ A
AGND s ]
U
[a] ]4#_ A ! A U‘/
[a, ]— [4] ﬁ";#
[a, ——&]
Man. 3a Maur. 3b

BinmoBinHo 10 METOIy TOTOXKHUX TepeTBOpeHb A moaentoBanHs [IKH dopmyny (14) 3pyuno
MPEACTABUTH Y BUTJISAIl CUCTEMU :

U =aEpw;, i=(2n) (15)

U,=m, z gU,
il

18



VY Ttakuit cnocid Oynp-skuil oxHomossspHuil [IKH , mo moxemtoe cucremy (15) noBuHEeH
CKJIQZATHCS 13 IBOX YaCTUH (MaJl. 4):

REF AN U -aE A U| A g - 2
A i i REF 1 d
AGND.[ (i=1.n)
A U, Al &
[a,] ——&] .
JAN d

[a,] —— | i
[an];#_ A U, A

* SWT g, DG

Marin. 4

Ilepma yactuna oxHonossporo LIAII - ne cxema, mo mozemoe onepauii U, =a,E,,, i=(,n),
T00TO HalIp nepemukadiB (*SWT).

Hpyra yactuna [IKH - ananoroBuii cymarop Hampyr, y sSKOro KOeQillieHTH Nepeaad Mo BXO0Aax
MPOTOPIIIHI BaraM poO3psAIiB JACKOAYEMOIO 4YHCIAa, TAKWW aHAJOTOBHUH CyMaTop Ha3HBAaIOTh
JEKOyBaJIbHOIO CiTKOIO J[C.

Ipumimxka . HAxwo 3amicmo Ergr nooamo U, , mo 6yoe moodeniosamucs onepayis
MHOCeHHA anano2o60i eenuuunu U, na X . ¥V maxuti cnocio suxooums 2iopuoHuti
010K MHOXMCEHHA( MHOJCeHHA anano2oeoi eeruvunu U, na yugposy A, npuuomy 6uxiona 3minHa
ananozosa Uy ), wo nputinamo nazueamu IIKH, wo muooxcums (man 5) .

U, Ay YXx
A Y,
(4
Maun. 5

Omnepanito Buny Ui=a;Erpr HalimpocTimie peanizyBatu , skuio a;=1{0,1} , mo cmpaBeanuBo s
JBIAKOBOI 1 JBIIKOBO-KOYIOUMX CUCTEM YUCIIECHHA (Y TOMY YHUCII1 i JUIs IBINKOBO - IECATKOBHUX ).
OpHomoIIpHUI NepeMuKay Harpyr , 110 MOJeNtoe onepauito Buny U;=a;Erer TipeAcTaBieHUN Ha
Mai. 6a. Ha man. 6b npencraBieHuil OJHOMOJIAPHUM IE€peMUKau HaIpyT, 1110 MOJIEIIOE OMepallio
Buny Ui=-aiErer = ai (- Erer) , @ Ha MaJL. 6C TIPEACTABICHUN OIMOJISIPHUMA MTepeMUKad HAMpyT, 10
Mmojemoe onepauito Buny U, = (a,—a;)E,,,. .
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VY Takwmii crioci6 nepmia yactuHa cxemu ogHonoisspHoro I[IKH (nuB man. 4) , To0TO cxema, 1o
mogemoe onepauii U, =a,E,,, i=(1,n) € HaOlp 0JHONONAPHUX NEPEMHUKAYIB HANIPYT (Mail. 6).

a)
Er A
—
2 — U =akE
=a,
AGNDr A i i REF
SWT.
[a,] i i
b)
_EREF A
A g
U =-aF
AGNDr A i i REF
SWT.
[ai]—# i
c)
E e A
_ | —
— Egr A A U,=(a, —a,)E
SWT .
[a,] i i
Mai. 6

Ipumimxa . Icnye we oona cmpykmypa IIKH , y akomy peanizosana inwa iodes-ides 6ubopy
BI0N0BIOHOI AHANI020801 BeIUYUHU | NPU YbOMY nepedbaueHe , wo NOBUHHI OYMuU chopMosaHi 8¢l
mocnusi snavennss Ug , KinbKicmo AKUX 07151 08IUKOBOI cucmemu YucieHHs cmanosums 2" | i nicis
Odewugppayii 6xiono2co KkoOy 30IilCHIOEMbCA 8UOIp 8i0n0gioHo20 3HaueHHs Ui, moomo KodcHa
BUXIOHA WUHA Oewugdpamopa 6IOKpUBAE O0O0UH 3 KIIOUIB, WO Nnepedac Ha 6uxio 8i0OnosioHe
snauenns nanpyeu Uy (pienv nanpyeu).

Binoasipui IIKH.

binonsippa BenmuuHa 4 , 1o JeXUTh y Mexkax Bif -1 1o 1 (-1<=4<=l), koxyeTbCcsl B Takuil
cnocib [A]=ao,a1az..an , e ap - 3HAKOBHUI O3PS .

s noxanHsa OinonsipHoi 1Hpopmanii B EOM BHUKOPHUCTOBYIOTHCSI TaK Ha3WBaH1 OIMOJSpHI
KOJIW: TIPSMUM , IHBEPCHUM, JOIATKOBHH, 3MIIICHU, 3BOPOTHHH ¥ 1HIIII.

Posrnsaemo no6ynoy 6inonspaux [IKH ans pi3aux OinosispHux koaiB nosutinaux CY.
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B inBepcHomy Koai st mosutuBHEX ducen (A> 0) a,= 0 i Bennunna yncna

n
BU3HAYa€ThCS MO Gpopmyni A = Zai g, ; nna HeratuBHUX uucen (A< 0) g,=1 1 BesmunHa 4yucna

i=l

no — 7 7 7
BHU3HAYAETHCS 10 HACTYNHIN popmyni A4 = —z a,g;, = —z (I-a)g = —z g+ z a.g,
i=1 i=1 i=l

i=1
OTxe, U1 IHBEPCHOTO KOy 3arajibHa (popmyiia Juist 1eKOAyBaHHS OIMOISpHOT
1HpopMallli Ma€e BUTTIAL :

Ali :aé(_zgi)+za;’gi (16)
i=1 i=l

VY MalMHHUX 3MIHHHX orepallisi OioIsIpHOTO AEKOIyBAHHS YUCIIA [IPEICTAaBICHOTO
B IHBEPCHOMY KO/I1, MA€ BUTIJIAL :

n n
Uy =my A Epep = md[(+zgl )y (—E ) + zglallEREF] ) (17
i=l i=l
ne U, - MmammuHa 3MiHHa (Hanpyra), 1o BigoOpaxae MaTeMaTuuHy
3MiHHY A .
Bupa3z 17 BignoBiiHO 10 METOY TOTOXKHHUX IEPETBOPEHD MPEACTABISAETHCS Y BUTIIAI :

Uy = ay(=Epgr);
U = a;EREF ,i=(1,n)

i -n - (18)
U, =mylg,"U, +zgiUi]
i=l

ne g" =g
i=1

Cxema Oinonsipaoro IIKH st iHBepcHoro kofy, 1o BiAmoBinae cuctemi 18, mpencraBieHa Ha
Mmai. 7

— Epr A —
A _ |
AGND A U, AL oo mdz
0
1- S WTO
[a]  —
E e A ]
N—
JAN 4 AN U] A
AGND & u
A dl
[a}] ——* >
1
EREF A
R
A ~—_
AGND 4 A Un A gn DG
SwWT
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Taky crpykrypy 6inonsipaoro I[IKH npuitnsato nasusatu «oinosnsipuuit [1IKH 31 3mimenssaMm, mo
KOMYTYETBCSI.

n
Jns nBiiikoBoro kony g, =2, (i=1n)i g," = Zgl. =1-2"ii, i cucreMa MallMHHUX PiBHSHb,
i=l
10 OMHUCYIOTh OTEPaIlifo OIMOJISIPHOTO IEKOIyBaHHSI IHBEPCHOTO JBIHKOBOTO KOy Ma€ BUTJIS]

U= a(i)(_EREF);
U= a;EREF , i=(,n)

(19)
i _ -n —i
Uy =m,[(1=27)U,+ 327U
i=1
Tpumimxa: ons 08itiko6oi cucmemu YUCIeHHs U 08IUIKOBO-0eCAMKO80I cucmemu

yucnenus 2421 ineepcruii K00 i 360poOmMHULL KOO 30ieAlOmMbCs.
Bupas 19 BignoBiiHO 10 METOy TOTOXKHUX NEPETBOPEHD MIPEJICTABISETHCS Y BUTIISAI :

Uy = ao(=E e );
U= a;EREF’ (i=Ln) (20)
Ui = o Epep = Uy
UZ“ =m,[U, +Zn:2_iUl. +27U ., 1
i1

Cxewma OinosisipHoro I1KH asnst iHBepcHOro ABiiikoBOro koay Oyjae MaTH BUTJIAL ,
IIPEACTABJICHUH Ha MaJl. 8.

- EREF A
]
~__
A _ 1
AGND A U, N md 2
1- SWT 0
[a] —#
E B
REF 2 4 X U
1 A\
AGND 27!
) ——=&| —
EREF A I
]
AN ~
AGND — N U, AR
[a)] —* SWT,
EREF A
A _ 1
AGND A U, A 5
DG
[a)] - # SWTn +1
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Ipumimxa : ons opeanizayii (n+1)-2o 6xody C moodicna sukopucmamu m.38. KiHyesuul
pezucmop, wo no2ooumn, R,+i, axujo R,+1=Rn.

Y 101aTKOBOMY KO UIs T03uTHBHUX ducen (A> 0) a)=0 i BelMUMHA YKMCIIA BU3HAYAETHCS

n
o ¢popmyni 4 = Zai g, ; nns HeratuHux yncen (A< 0) a)=1 i BenMunHa YMCIa BU3HAYAETHCS 110

i=1
wactymiii popuyni A=—(Ya'g, +g,)=-(Y g +g)+Da'g,
i=1 i=1 i=1

Omxe , y 101aTKOBOMY KOJI1 3arajibHa (hopMysia i BUSHAUYCHHS BEJTMYUHH OIMOJISIPHOTO YKciia A
Ma€ BHUTJIAT,

Alo :ag(_g0)+zaiogi’ (2D
=

ne g, =).8 +8,
i=1

Y MalmuHHUX 3MIHHUX oOmepalis OIMOJSpHOro JAEKOAYBAaHHS, 4YHCIAa TPEJCTABICHOTO B
JI0JTAaTKOBOMY KO/l Ma€ BUTIIAL :

Ujl = mdAIoEREF =my [goa(()) (=Eger) + zgiaioEREF] (22)
=

ne U - MaliMHHa 3MiHHa (HAnpyra), 1o BijoOpakae MaTeMaTuuHy 3MiHHY A’ .

Bupas 22 BianoBiiHO 10 METOY TOTOXHHUX NEPETBOPEHD MPEACTABIISETHCS Y BUTIISIL
— 0 .

Uo =a, (_EREF)9

_ (23)

U, = a]()EREF , i=(Ln)

Ujl =m,[gU, + zgiUi]
i1

Cxema Oinmossiproro IIKH nnst momatkoBoro komy, 1o BIANOBIZa€e cUCTeMI 23, mMpeacTaBicHa Ha
Mai. 9.

— Epr A
—A BN
A 1
AGND A Uy A g mdz
0
, " SWT0
[a, ]
E e A N
~_
A — A U, A
AGND & 0
SWT p—
[a?]4£ 1
E e A |
R
A ~__
AGND — A U, A DG
SwT
[a0]4£ n
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Y 3mimenomy koai 11 nosutuBHuX uucen (A> 0) a;=0 1 BeJUUUHA YUCIIA BU3HAYAETHCS 110

n
dopmyni A= Zaf g, . lns veratuBHux umucen (A< 0) ag;=1 i BeJIMUMHA YUCIIA BU3HAYAETHCS IO
i=1

HaCTYIHIN popmyii

4=-Qla'g +g)=-d.(-a))g ~g, = g +g)+ Da'g =—g +d.ag
i=l i=1 i=l i=1

i=1
Otxe, y 3MilllEHOMY KOJ1 3arajibHa opmysa Juisl AeKoayBaHHsS OINoJIsApHOi iHQopMalii Mae
BUTJIAL

% :ag(_g0)+za;gi (24)
i1

VY MammHHUX 3MIHHHUX OTieparlis OIMoIspHOTO IEKOIyBaHHS YnCia
MIPEJICTABJICHOTO B 3MILLIEHOMY KO MAa€ BUTJISI] :

Uy =m A E e = md[goa_g(_EREF) + zgia;EREF] (25)

i=1
ne U, - MalllMHHA 3MiHHA (HaIpyra), Mo BinoOpakae MaTeMaTH4YHy 3MIHHY -, .
Bupas 3.25 BinnoBigHO 0 METOAY TOTOKHUX IEPETBOPEHD MPECTABIIAETHCSA Y BUTJISAL

Uy= aj (=Ergr);
U, = a13EREF , i=(Ln) (26)
Uy =mylgU, + zgiUi]

=

Cxema 6inossipaoro [TIKH mist 3mimenoro komy.

— Epr A —
A _
AGND A U, A g de
0
y " SWT0
[ao]
E e A ]
~__
A — A U, A
AGND & ,
A d1
, 4 SWT1
[a/]
E e A
N
A ~—
AGND | A U, Al g DG
SWT
[a’] _ #] n

Main. 10

24



Axmo y BumenaBeaeHux Qopmynax (16-25) 3poOuth 3amiHy ao=1-a_0 ,TOJIl OJIEP)KUMO TaK
HazuBaHi cTpykrypu OinossipHux [IKH 13 pikcoBanum 3cyBoM.

JonarkoBuii Kog A; =-g,+ a_ggo + z alf) g, (27)
i=l1

IaBepcHuU KO A; =-g,” +a_f)g(;" + Zafgi (28)
i=1

3Mimenuit kox A, =—g,+ Zaf g, (29)

i=l
Tax, nns 3mimenoro koxy oinossipaoro I1IKH 13 ikcoBanum 3cyBoM Mae Takuil BUTIsA
(man. 11).

- EREF <, mdz
EREF A _l
¥
A —
AGND A U, AL g
0
- g SWT,
[ao]
E —
REF A
A — A U, A
AGND & ,
[a]3] _# 1
| | |
: : !
Eper A
ol
A ~___
AGND — A U, A g DG
SWT
R # n
[a,]
Man. 11
Jiia onepxannst OinonsipHoro [1KH 13 Oinonsipaumu nepeMukayamMu 3p00UMO 3aMiHy
1 1 1 — —
a=—(a +—a)=—1+(a. —a,),a. =1—a..
1 2 ( 1 2 1 ) 2 ( ( 1 1 ) 1 1

BuxonaBiu BiNoOBIIHI IEPETBOPEHHS, OAECPKYEMO HACTYIHI PIBHAHHS:

1 —_— n -
Hoatomuii xon A7 =—{(a] ~aj)g, + Y. (a] ~a))g, ~,} (30)
i=l1
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. N P, < i
IHBepcHuUii KOX 4; :E{(ao —ay)g +Z(ai —a;)g —(a;—a;)g,} (31)

i=1

: y L= ST
3mileHui kox A, 25{(% — )8, +Z(ai —a;)8 — &} (32)
i=1

VY 6imonspuomy I[IKH i3 Oinonsipuumu nepemukadamMu NoxXuOKa y JBa pa3d MEHIIE, TOOTO
TOYHICTh y JBa pa3u Ouibwie. [Tpuxnan Oinomnsiproro IIKH 13 Gimonsipuumu nepemMukadaMu Jyis
IHBEPCHOI'O KOy IPEJCTaBJICHUN Ha MaJL. 12

EREF A
N
_E — 0,5Mm 2.
REF A A U, A g ’ d
0
. SWTO
[ao]
EREF A
S~—
| A U, A
_EREF A g U
ZAN dl
3 4 SWT,
[a/]
EREF A -]
S~—
_
— Eppr A A Y, L 8,
@] 4 SWTn
EREF A 4\
_EREF A A U"+‘ A g
n+l
SwWT DG
[afm]—#_ n+1

Maur. 12
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[Ipukan BMKOHAHHA JIabopaTOpHOI poBOTHU

1. JociimxeHHS CyMaTOpiB CTPyMy .

3 rabmuui 1.1 s3Haxommmo, mo k'i=1/2,1/4,1/8,1/16,1/32,1/64,1/128,1/256.
R=10 Om DR=0.08%

U Bx 1=3,4,5,6,7,8,9,10¥

PospaxyeMo [IapaMeTpyu CXEeMM. r4

R Rn

V1 3 R1 10*(1+0.08)

I I R

Il 1]

V2 4 R2 20*(1+0.08)

I I R

Il 1]

V3 5 R3 40* (1+0.08)

I I R

Il 1]

Vi 6 R4 80* (1+0.08)

I I R

Il 1]

vs 7 RS 160* (1+0.08)

I I R

Il 1]

V6 8 R6 320* (14+0.08)

I I R

Il 1]

vl 9 R7 640* (1+0.08)

I I R

Il 1]

V8 10 R8 1280* (1+0.08)

I I R

Il 1]

R RO
1280*(1+0.08)

k' i~1/Ri R i~1/ k' i ,3Binmxm
R1=10 Om R5=160 Om
R2=20 Om R6=320 Om
R3=40 Om R7=640 Om
R4=80 Om R8=1280 Om

Obepemo R9= R8=1280 Om

U' Bmx=SUM(i=1,n;1/R 1i)/SUM(s=1,n+1;1/R s+1/R H)=

=SUM (i=1,n; (Ui*1/R_i)/SUM(i=1,n+1;1/R_s+1/R_1i))=3.9531B;

k i=(1/R)i/(SUM(i=1,n+1;1/R s+1/R 1)) ; k 1=0.5; k 2=0.25 u T.x1.
To6To m=1. B B B N

Y Hamomy Bunanky U' Bux= U' BUX Max

OTpMuMaHa cxeMa [OpencTaBjieHa Ha Majl.

g

R Rn

V1 3 R1 10*(1+0.08)

I I R

Il Il

V2 4 R2 20* (1+0.08)

I I R

Il Il

V3 5 R3 40* (1+0.08)

I R

V4 6 R4 80*(1+0.08)
— R

R R10



V5 7 R5 160*(1+0.08) 80
I I R
I m

VA9 8 R6 320*(1+0.08)
———

i 9 R7 640* (1+0.08)
———

V8 10 R8 1280*(1+0.08)

R R9

640* (1+0.08)

2. B orpmMmaHim cxemi Mix 3amaHmMm Toukamm i-1 , 1 BxunOUMTHM omnip
R i-1,1i mo BamaHoMy koedinieHTy nepepaxysanHs C 1

BimmoeimHo mo BapianTa I=5, C i=2. B

Pos3paxyeMo IapaMeTpu CXeMM.

BaMiHuMo R5-R9 Ha ekxBiBaJjleHTHe.

R _expi=1/(SUM(s=1,n+1;1/R_s))
R’ expi= R exmi 1/C 1 , R i-1,i= R exs i(1-1/C_1i)

Toni RexrB 1i=8R=800mMm

R4,5=4R=40 OM, 3HaueHHsS OIOpPiB
posTamoBaHl Hmxue TOukM 5

sMmeHwyioTseca B C 1 (2) pasiB Bimnomigho.
[lpy LbpoOMYy U_BMX_He 3M1HIOETHCH.

OTprMaHa cxeMa 300paxeHa Ha Majl 2.

3. BignosinmHo »mo BaplaHTa PO3POOUTM ONHOMOJSPHMY OBiMKOBO-HOECATKOBUIM
nepeTsopoBad — kon Hamnpyra ( IIKH )

BapiauT OOK-4421

R1=10 Om DR=0.099% U=10B PeaniszsoBauni komm-0.3,0.7,0.11

-

R Rn

PospaxyeMo IapaMeTpM CXEMM.

V1 0 R1 10*(14+0.099)
———

V2 10 R2 10*(14+0.099)
———

V3 10 R3 20*(14+0.099)

V4 10 R4 40*(1+0.099)

I R

V5 0 R5 100*(1+0.099)
[ I R

I m

V6 0 R6 200* (1+0.099)
I I R

I m

V7 0 R7 400*(1+0.099)

)

V8 0 R8 400* (1+0.08)
I

)




Baru BignoeipgHux pospsanie -

gl=0.4 g5=0.04

gl=0.4 g6=0.04

gl=0.2 g7=0.02

gl=0.1 g8=0.01

3pinkm npm R1=10 OM 3HaueHHS OINOPiB
R1= Ru=10 Owm R5=100 Om

R2=10 R6=100 Om

R3=20 R7=200 Om

R4=40 R8= R9=400 Om

POSanOByCMO SHAUEHHA BMXiJ:[HOi Hanpyrm nOjsda TPpbOX KO,ELiB.
U' d1=SUM(i=1,n; ((1/R_i)*U _i)/SUM(s=1,n+1;1/R s+1/R_i))=1,85B (mus 0.3);

U' d2=4.32B (mna 0.7), U' d3=0.67B(mna 0.11)
cxeMma napajyenbHol IOC npencrabBjieHa Ha Masl 3.

4. HamamoBaTu cxeMy OinossapHoro mnepersopioeauda ([IKH) mmsa medaxoro xony

IOBiMKkOBOI cmcTeMM umMcJeHHsa. Konm 1 BapilaHT crpykTypr BuOpaTu BinmoBinmHo mo BapiaHTa
3 Tabn.l.2.

Kom - nmomarxoBmi.C5=4 R1= 100 Om DR=0.099%

PeanizoBaHi komm-— 0.3,0.7,0.125,-0.7,-0.3
Po3paxyeMo IapaMeTpu CXEeMM.

Bara 3HAKOBOIT'O pPO3pAly

3pigkmu RO=R1/2=50 Om

R1=100 Om R5=1600 Om
R2=2000M R6=3200 Om
R3=400 Om R7=6400 Om
R4=800 Om R8=12800 Om

Bxyoummo omip R i-1,1 mix xpanxamm 4 1 5
Toni no QopMmyrnax NYyHKTY 2

RexB 1=879.38B

R4,5=219.845B

v1io 10 R11 50*(1+0.099)

— R R I
Rn
V9 0 R1 100* (1+0.099)
I I R
Il Il
V2 0 R2 200* (1+0.099)
I I R
Il Il
V3 0 R3 400* (1+0.099)
I I R
Il Il
v4 0 R4 800* (1+0.099)
I I R
Il Il
V5 0 R5 1600* (1+0.099)
I I R
Il Il
Vo6 0 R6 3200* (1+0.099)
I I R
Il Il
\ 0 R7 6400* (1+0.099)
I I R
Il Il
V8 0 R8 12800* (1+0.099)
I I R
Il Il
R R9
1280*(1+0.08)

BinnoBimHOo 3HaueHHs onopie R5- R8 3MenmaTbcs B 4 pasu -
R5=400 Owm R5=1600 Owm
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R5=800 Om R5=3200 Owm
Po3paxoByeMO 3HAYEHHsS BMX1OHOL HanpyTu nOJs 0'4TM KOOiB.

U' d4=1.524
U'_d5=2.972
U'_d6=0.625
U'_d7=-2.976
U'_d8=-1.525

Cxema Oinosmsaproro I[IKH npencraejieHa Ha Maj 4.
2 .BMKOHaHHS POBOTH.

2.1.30upaeMo CxXeMy 3a NyHKTOM 1. BuMipaTwm 3HadeHHs BuxigHOol Hanpyru Usuxl

y pexmMi Transient i pospaxyBatu abcoswoTHy noxmbxy deltaUsmxl= U*Bux - UBuxl
i HaBegmeHy noxmbky gammaUsmxl = deltaUsmx1l/U'BuMx max

U Bux1=3.953B.

Sepinku deltaU Bmx1=3.9531-3.953=0.0001B.
gammaU Buxl = =0.00002529

2.2 3ibpaTu cxeMy CcyMaTopa 3 Pe3UCTOPOM 3B'A3KYy I BMMIPATM BHauUeHHsa BUXigHOIL
Hanpyru U Bux2 y pexmmi Transient (3HauenHa delta2 BuBpaTtn 3 Tabm.l.2
BimnoeigHo mo BapiaHTa ) .PospaxyBaTu noxmbkm delta U Bux2= U* Bux - U BUX2Z2 ¥’
gamma U Bux2 = U' Bux - U BMX2 ¥ gamma Bux2 = delta Bux2/U' BuMx max
U_BMX2=§.89B. a a a a h

Spinkm deltaU Bmx2=3.9531-3.89=0.0631B.
gammaU Bux2 = =0.01596.

2.3. 3ibparn cxemy omuHonojysapHoro I[IKH (3HaueHHs delta3 Bubpatru 3 Tabm.l.2
BimnoeigHo mo BapianTa) . BuMipaTM 3HAUEHHS TPbLOX BMXI1OHMX HaOpyr OJa 3 KOI1B I
pospaxyeaTu noxmbxy BuMmipy delta dl,delta d2 , delta d3 ,gamma U dl,

gamma U _d2, gamma U d3 (gamma U di= ,me U d max=mdEref )

3BiOku

U dl =1.857B deltaU d1=1.857-1.854=0.003B gamma U_dl1=0.0004
U d2 =4.302B deltaU d2=4.302-4.32=-0.018B gamma U_d2=0.00242
U d3 =0.678B deltaU d3=0.676-0.67=0.006B gamma U_d3=0.0008

U d max =0.436

2.4. 3ibparu cxemy OinosmsgpHoro IIKH Bimmorimuoro komy (mvsB.nl.l.6) s3amaBum

pos3kun HoMminanie delta4d. 3BrHauenHa deltad4 BmubpaTrm 3 Tabm.l.2. BimnoeimHo mo BapiaHTa
BuMmipaTu 3HaueHHAa BuxigHux Hanpyr U d4 ,U d5, U d6, U d7, U _d8 simmoeimHmx

3a7JaHuM KomaM 1 pospaxyBaTu noxmbxm delta d4 ,delta d5,delta d6,delta d7,

delta d8 1 gamma d4 ,gamma_d5,gamma U d6, gamma d7, gamma d8

(gamma_di== ,U d max=mdEref ).

3pigxm

U_d4 =1.530B deltaU d4=1.530-1.524=0.006B gamma U_d4=0.0012
U d5 =2.974B deltaU d5=2.974-2.972=-0.002B gamma U_d5=0.0004
U_dé =0.626B deltaU d6=0.626-0.625=0.001B gamma U_d6=0.0002
U d7 =-2.977B deltalU d7=-2.977+2.976=-0.001B gamma U_d7=0.0002
U d8=-1.527B deltaU d8=-1.527+1.525=-0.002B gamma U_d8=0.0004

U d max =4.997



