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Marepuaiiap KapUIWIMTK: KypWIUII  MYTaXacCUCIUTM Oyin4Ya Taxcuil
oJlaéTraH Tanabanap yuyyH xucoOmai rpaguk uiuiapyu MacajalapuHUHT TYTUIAMU.

(TomkeHT apxXuUTEKTypa Ba KypuiIHIl HHCTUTYTH, Ty3yBumnap: ILI.M.Sky0oB,
A.N.Xomxumeros, 3.C.Ymaposa, C.I1.Xampoe).

Martepuamiap KapUImIura Kypcu Oyiinuya Tai€pliaHraH MasKyp KyJUIaHMaja
KypWIMII MYTaxacCUCIUKIApuAa TaxXCWJ OJIyBUM Tanabanap Y4yH XucoOJall
rpaduk uIUIapy MacalaJapuHUHT TYTUIaMU OepuIIraH.

Kentupuiran wacamanap Marepuaiiap KapIIWIUTH KYpPCUHUHI aCOCHMA
MaB3yJIApUHU ¥3 UUUTa KaMpald OJIraH.

"Kypuiniin MEXaHUKacH Ba MHIIOOTIIAp 3w3uiaadapaonunru” kadeapacu.

TOWIKEeHT apXWTeKTypa Ba KypWIMII WHCTUTYTUHUHT WIMHN—yCIyOui
KEeHraum Kapopu 0yiinya 60CuiIMoKIa.



XUCOBb I'PAOVK NHIJTAPMHU BAJKAPULI
TAPTUBU bYUNYA YMYMUU KYPCATMAIJIAP

Xuco0 rpadguk uuUIapuia Macaiajgap COHU Xap OMp MyTaXacCHUCIUK Y4yH
VKyB pexacuaa KypcaTHIaIau.

Xap Oup Macana ydyH OepwiraH KuilmMaTiap Ba cXemajlap YKUTYBYU
TOMOHHUJAH Tanabara Oepwiran pakamin Iudpra OWHOAH KypcaTMmaaa
KEJITUPWITaH cxemajap Ba *aJBajulapJaH Kyuyupub onuHaau. MacanaH, YKUTYBUA
TOMOHHUaH Tanabara o6epwirad mudp 4.5 6yncun. Ly mudpra Ounoan Terunum
xucoOmam rpaduk WIMIa KeNTUPWITaH jKaJaBaiaaH 4-Karopjaaru Oepuiraniap,
pacMaH 3ca 5-CXeMaHH TaHJIall Kepax.

Xap 6up MyTaxacCUCIMK OyilMya rokjiaMaja KypcaTuirad MaB3yniap Oyinda
xucoOnam rpaduk Hiiapyu 0axapuiaiu.

bapua TtymyHunmaran caBoiuiap OVinMYa Xamaa KyJJlaHMajaru uyn
KYWWITaH XaTo Ba KAMUYWIMKIIAPHU TaXJIWJI KWIKLI YUYyH Ty3yBUWJIapra MypoKaat
KWINIIMHTA3HA WITUMOC KUJIAMU3.



I-KIICM
I-XMCOBJIALLI TPA®UK WU

HOCUMMETPUK KECUMJIAPHUHT
I'EOMETPUK XAPAKTEPUCTUKAJIAPU

bepunran HOCMMMETPUK TEKHMC KECMM YYyH KyWHJarwiapHu Oakapulll
Tanald KUJIMHAINU:

1. AHaiiuTUK ycynga OepwiraH KecuM OFUPJIMK MapKa3suHUHT  XOJIaTH
AQHUKJIAHCHUH.

2. KecuMHUHT OFUpPIUK MapKa3uJaH YTraH ¥y3apo THUK HWKKUTa UXTUEPHMA
Vkiaapra HucOaTaH HMHEPUHUS MOMEHTJIApUM XaMJa MapKa3gaH KouMa HHepUus
MOMEHTH XUCOOJIaHCHUH.

3. bom uHepus YKJIApUHUHT WYHATIUIIN aHUKJTAHCHH.

4. boul nHepuys MOMEHTIAPUHUHT KUHMaTJIapy XUCOOIaHCHH.

5. WNmnau TYFpu 0axapuiraHINuTryd TeKIIUPUICHH.

o 1
BepHnraH KHHuMatjiap 1- KaaBajlgaH , TCKHC KCCHUM CXCMACH 3Ca l-paCMI[aH
OJIMHAaIH.
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J-XUCOBJIALI 'PA®UK UIIIN

BAJIKA, PAMA BA 3I'PU BPYCJIAP VUVH
SI'YBYU MOMEHT(M), KYHIAJIAHT KVY (Q)
BA BYIJIAMA KYY (N) DITIOPAJIAPMHU KYPHIL

bepunran 6anka, pama Ba 3rpu Opyciap ydyH KyWuaarujgapHu Oakapuill
Tanad KUIMHAIN:
1. TagH4 peakuusIapyu AHUKJIAHCHUH.
2. OryBun MmomeHT (M), kyuaamanr kyd (Q) Ba OVitmama xyda (N) smropanapu
KYPHWJICHH.
3. Omopanapaad M, Q, N napHUHT 5HT KaTTa KMMMaTIIapu aHUKJIAHCHH.
Maskyp KuitmMaTiaapra Moc Kecumiiap OeJITWIaHCHH.
bepunran kuiimaTiap 2 Ba 3 JkaaBajUilapAaH, CXeMaylap 3ca 2-pacMIaH
OJIUHCHH.

2-)KaJBal
Ne | 1 2|34 |5]6 | 7|8 |9 [10]11]12)|13]|14]15
16 | 6 57 |40 | 44 | 38 | 37 |30 |23 |16 | 9
171 7 | 5 56 | 50 | 43 | 38 | 31 | 29 | 21 | 15
18 | 18 | 3 | 4 55 | 54 | 48 | 42 | 36 | 28 | 22
19 119 |17 ] 9 | 3 60 | 53 | 47 | 4 | 35 | 27
20 | 30 | 20 | 16 | 10 | 2 55 | 49 | 46 | 40 | 34
21 136 |29 |21 |15 |11 | 1 56 | 50 | 45 | 39
22 | 42 |35 |28 |22 |14 |12 | 1 47 | 51 | 44
23 |43 |41 |34 |27 |23 |19 | 7 | 2 58 | 52
24|49 | 44 | 40 |33 | 28 |24 | 18| 8 | 3 49
25 |55 |50 |45 |39 3225|124 |17 | 9 | 4
26 56 |51 |48 |38 |31 25|21 16|10 | 5
27 57 | 52 | 47 | 37 |36 |26 |22 | 15|11 | 6
28 58 | 53 |48 |38 |35 |27 |21 |14 |12 | 6
29 59 |54 |47 |39 |31 28|20 |13] 7 |5
30 60 | 54 | 46 | 40 | 33|29 |19 |14 | 8 | 4
3-)KaaBai
Ne a b c Py P, o[} d> M
(m) (M) (m) (xH) (xkH) | (xH/m) | (kH/m) | (xkH-™m)
1 3 2 1 2 3 2 1 3
2 2 2 1 3 2 2 1 4
3 3 2 2 4 3 3 2 4
4 2 1 1 3 2 2 1 2
5 2 2 1 3 4 1 2 3
6 2 3 1 3 3 2 2 2
7 3 2 1 2 3 2 1 4
8 3 2 1 3 2 1 2 3
9 3 3 1 3 3 2 2 4
0 3 3 1 4 3 3 2 4
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1 — XUCOBJIAII 'PA®UK UIIIN

YV3WINIL BA CUKWIMILT A MIJIAETTAH
CTEP)XEHJIAPHUHT XUCOBU

1-MACAJIA
Bepuran moroHau crepxket yays E=2-10° kH/u?, [06]=160-10° kH/Mm* 1ne6

OJIMHUO, KyWHuaaru aMajutapHu Oakapuin Tanad KUJIMHAIH:

1. CTep>KeHHHMHT TasHY KECUMMJIard PeaKIusl Ky4l aHUKJIAHCHH.

2. CtepkeH KYHJIAJlaHT KecuMJlapuja Xocwsl OynamuraH Oyimama Kyuwiap,
HOpMAJI KyWIaHMIILIAp XaM/a KYUUIIIApHUHT aHATMTUK U(oJanapu Ty3UJICUH.

3. byiinama Kyd4, HOpMall KYWIaHWII Ba KYHJAJAHT KECHMMHUHT KYYHIII
BIIOpaIapu KypUJICHH.

4. CTepKEHHUHT  yMyMuUd  JeOopMalMsCUHUHT  a0COJNIOT  KUMMaTH
AHUKJIAHCHH.

Macamanuar cxemacu 3-pacMaaH, yiadamuiap, FOKJIAPHUHI KuhMatiapu 4-
KaJBaJIJaH OJIMHAIN.

4-xanBai
[udpHUHT a, [udpaUHT F, [udpauHT g,
1-pakamu (M) 2-pakamu (-10'4 M OXMPIH (xH/™m)
pakamu
1 2,0 1 12,0 1 20,0
2 2,2 2 14,0 2 15,0
3 2,6 3 16,0 3 18,0
4 2,4 4 18,0 4 20,0
5 2,8 5 20,0 5 18,0
6 1,8 6 22,0 6 16,0
7 2,6 7 24,0 7 10,0
8 2,2 8 26,0 8 24,0
9 2,0 9 28,0 9 22,0
0 1,6 0 30,0 0 14,0
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2 -MACAIJIA

bepunran craTMk HOAHWK CTEP)KCHIM THU3MM YYyH KyWHJArd amajulapHU

OaxkapuIl Taiad KWIMHAIW:

1. TU3MMHUHT CTaTUK HOAHHUKJIHMK Japakacyl aHUKJIAHCHH.

2. Tuzmmra TabCUp STYBYM KYyWIAPHUHT MyBO3aHAT MIAPTIAPU TY3WICHH, IHHU
MYBO3aHAT TEHTJIaManap E3UJICHH.

3. TuzumauHr nedopmanmsianran makiIugaH — Qoigananud, Epramuu
nedopMarusi TeHriIaMacH Ty3UJICHH.

4. Jlepopmarmst TeHrIaMacuHu ['yK KOHYHU BOCHTAcHIa CTEPIKEHIApIa XOCHI
OynaguraH 3ypuKUIILIap opKajiu udo1anaHcuH.

5. Xocwi OynraH TeHIJIaMaHW MYBO3aHAT TEHrjamanap OuiiaH Oupranukiaa
CUUJICHH.

6. Uyswinm Ba CUKWIMIIIArd MyCTaxKaMJIMK IapTiapuiad ¢oinananu0 1 Ba
2 cTep)KEHJIAPHUHT KYHJAIAHT KECUMIIAPU TAHJIAHCHH.

7. CTepKeHJIapHU IUIACTUK XOJaTra YTKa3yBud P KyYHUHT KUHMaTH
aHuKIaHCcHH. byHna okyBuannmk yerapacu [ o,,]=220 10° kH/M® 1e6 onMHCHH.

MacaynanuHr cxemacu 4-pacMmiaH, yiauamiiap, IOKJIApHUHT KAMMaTiaapu S-
YKaJBAJIJIaH OJTMHCHH.

S-xkaaBad.
IOxksap Ba reomeTpuk ymyammiap.

No a b C FZ/F]_ P

(M) (M) (M) (xH)
1 2,0 1,4 1,8 2,0 8
2 2,2 1,6 2,0 1,5 12
3 2,6 1,8 2,2 1,2 15
4 2,4 1,6 2,1 1,4 16
3 2,8 1,6 1,6 1,3 12
6 1,8 1,0 1,2 1,8 10
7 2,6 1,2 1,5 1,0 18
8 2,2 1,2 1,7 1,1 20
9 2,0 1,0 1,5 2,0 24
10 2,4 1,4 1,6 1,8 14
11 3,0 2,0 2,0 1,5 20
12 2,9 1,8 1,8 2,0 21
13 2,4 1,6 1,6 1,3 20
14 2,1 1,4 1,4 1,2 18
15 1,8 1,2 1,2 1,6 15
16 2,0 1,3 1,3 1,2 12

-17 -




4-pacm

-18-



17

16

R

I

a'al 2b

i

LLLLLLL

20

2h

Z”ff

A

777777

2a | by b

£/ ¥ L

ST
a a b/22/_a

23

‘ a

-19-

4-pacMm (TaBOMM )

29

19
977727%

LLL4L

L 2b

b
2b

abaa|lBj

22
25

a
28

BN

777777




IV-XUCOBJIAII I'PA®UK UL

BAJIKAHN BUXNCObU

IOxmanum cxemMacu 5S-pacmja Ba KYHJQJIaHT KECUM IIMakid 6- pacmia
KypcaTuiran mynat 0ajaka yudyH Kyduaaruiap Tanad KAauHaIu:

1. OryBun mMomeHT M Ba kyHmamanr kyd Q smopamapu (, { map Ounan
ndoaananud KypuaCHH.

2. Bepwiran { =2 M Ba pyxcar sTiiran Kyananum [o]=160-10° kH/M* yaym
TapKaJiraH Ky4 HHTCHCUBJIMTHHUHT pyXcaT dTHITaH Kuiimatu [(] aHuK1aHCHH.

3. bom kywianumapra HucOataH XxaBhiu KeCHUM aHUKJIaHHO, Oy Kecumaaru
HOpMAaJI Ba ypUHMA Ky4JIaHUIIUIAP 3MI0paiapy KypHICHH.

4. banka MycTaxKaMJUTH ypUHMa KyWwIaHWIIra HUcOaTaH TEKIIUpHUO
KYPWICHH. YpUHMa Ky4WIAHUIIHUHT pyxcaT 3Twirad kuiimatu [7]=0,58[c] ned
KaOyJ1 KMJIMHCHH.

5. bonutanruy napameTpiap ycyiau Epaamuaa OalkaHUHT Oenruiadnran “n’’ Ba
“K” KecMMJIApUHUHT CAJIKAIMKIIAPH Ba OFHUIN Oypuakiapy aHUKJIaHCHH.

6. banka YKMHUHT STHIWII AKX TACBUPIAHCHH.

7. bepuiran GalkaHHHT KeCHMH KyIITaBpaaH Kaiita tamnancu ([6]=160-10°
kH/M?). KymraBp Ba OepmiraH KeCHMHHMHT [03aJapd Ba OHKDIMKIAPH
TaKKOCJIAHCHH.

8. bepuiran Ba KYMITaBpid KECHMM Y4YyH OaJKaHMHT OWKPIHK IIapTh

TeKIMPHUO KypuiicuH. Pyxcar stunran cankunuk [f]= €/300 ned xkaOys KHIHHCHH.
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V-XNCOBJIAL 'PA®UK NI

BUKUPJIUTU KATTA BYJITAH YCTYHJIAPHU HOMAPKA3UM YUY 3WJIULLI
BA CUKWINLLTA XVICOBJIAIL

Kynnananr kecumu 7-pacMia, T€OMETPUK YyiIyamiiapd Ba pyxcaT STHITaH
KyWIaHHII KUMMaTiIapu 6-)KajBaina KEJITHPWITaH YCTYH A(Zp,yp) HyKTaJa
CUKyBYM P Kyu OuiaH 1okjianras. by yctyn yquzi

1. YeryH KyHIanaHr KECHMMH IO3aCMHUHI T€OMETPUK XapaKTepUCTUKAIApU
AQHUKJIAHCHUH.

2. Heiitpan yKHUHT Ba3USATH TOMHICHH.

3. KyHnananr KECHMMHUHT  XapakTepid HyKTaJapuIard Ky@IaHUILIAP
AQHUKJIAHCHUH.

4. Hopmai KywiaHHIILIap 3MI0PACH aKCOHOMETPUSIA KypHIICHH.

pyxcaT »JTWIraH KuUWMaTu

5. MycraxkamiiMK [apTuaaH P Ky4YHUHT
AQHUKJIAHCHUH.

6. YcTyH KYHIaMaHT KECUMHU YIyH KECHM SIPOCH KypUJICHH.

6-xanBain
[udpaunr Cxema a, |[0]-10°, | ludgpaunr Yeryn- [6].107,
OupuHYN Homepu | (M) | (kH/M) UKKUHYH HUHT (kH/M)
pakamu pakamu y3YHJIMTH
«ny «k» (M)

1 1 0,6 110 1 4,5 21

2 2 0,2 120 2 5,0 22

3 3 0,3 130 3 5,5 23

4 4 0,5 140 4 6,0 24

5 5 0,4 150 5 4,5 25

6 6 0,6 60 6 50 26

7 7 0,2 70 7 55 27

8 8 0,3 80 8 4,0 28

9 9 0,4 90 9 4,5 29

0 10 0,5 100 0 5,0 30

? YI30X: MIIHUHT BAPHAHTH, NKKHTA PaKaM OpKaTH Gepimanu; 6-KxaaBania GHPUHUM pakaM «ny», MKKHHUM
pakam «k» Ounan OenrunaHras.
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VI-X1UCOBJIAILI 'PA®UK UIIN
KYIIIMA METAJI VCTYHHHU YCTHUBOPJIMKKA XVCOBJIAII

Kymma yCTyHHUHT IOKJIAQHMII CXE€MacH, YCTYHra KyHWiraH P Ky4MHUHT
KUIIMaTH, XaMm/ia YCTyH KYHJIaJaHT KeCUMUHMHT IIAKJIM BapuaHTra OuHoaH 9- Ba
10 — pacmnapnan Ba 7-)kafBaijgaH ofuHaAW. bepuiran ycTyHHH YCTHBOPJIHKKA
xucoOmania Kyiuaard amaiapau Oa)Kapriiiny Tanad KUTHHAI:

1. YCTyHHUHI KyHJajnaHI KECHM FO3aCMHU KE€TMa — KET SKHHJIAIIWII YCYJIU
OWJIaH aHUKJIAHCHH.

2. KyHpamaHr KeCUM TEKHCIIUTHAA YCTYHHUHT TapMOKJIapy opacuaard Macoda
“a” HU YCTYHHUHT TEHI' yCTUBOPJIMK MAPTUAAH (PorianaHuO aHUKIaHCHH.

3. YCTyH TapMOKJIapuHHU OUPJIAIITUPYBYM ITUIAHKAJIAPHUHT  YIdamiapu
AHUKJIAHCHUH.

4. YcTyH y3yHiauru OVyitnald miaHkaiap opacupard mMacoda, Xamjia YCTyHHH
WUFUIIT Y9YH UIUIATUIAUTAH TJIaHKaJlap COHU aHUKJIAHCHH.

5. YcTyH TasH4Y Typiapu Y3rapTHpuiub, y KaWTagaH ~yYCTUBOPJIMKKA
XUCOOJAaHCUH Ba aBBAJITH HATHKA OWJIaH TAKKOCIAHCHH.

[-xanBai

Bapuantnap 2 |3 5 7 9 1011|1213 |14|15]|16
Kyu kyium cxemacu |[a |6 |B |r |a |6 |B |r |a |6 |B |r |a |6 |[B |T

Y CTYHHUHT KECUMHU A B C D

Yeryn y3yamuru(m) |6 |8 |7 |4 |6 |9 |8 |5 (4 |7 |9 |6 |4 |5 |7 |10

Kyu kuitmaru (xH) o | o o |lo|lo|lo|lo|o|o]| o o |l o|o|o| o]l o

o o o Lo o ™ N Lo o (oo N o Lo N Lo (o]

M~ <t oo} [(e] © < © N~ Lo <t Lo [ee] Lo M~ < O
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