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1. Tema, neJIb H COAep:RaHHE PAdOTHI

Tema paboTel «MaTeMaTHIeCcKOe MOIeTHPOBAHHE IIPHEOIa BHHTOBOT O IIpecca.
ITens paGoTel: mpHOOpeTeHHe HABEIKOE MaTeMaTHIeCKOT 0 MOIeTHPOBaHHA KOH-

C’I‘]}}'IELH[FI MEeXaHHYECKHX IIPeCCOB Ha 0aze OJHOMACCOBBIX MOJelIeH 114 aHaTH3a JH-
HdMHEH HX IIDHECIOE.

Coznep:xaHHe paGoThl IpeIycMaTpHEaeT paspaboTKy 0IHOMACCOBOH MaTeMaTH-

qecKOH MOJeTH BHHTOBOTO IIpecca ¢ 37eKTpoMeXaHHIeCKHM IPHBOIOM (pHC. 1) ¢
MPHHATHEM VIIPOIIAKINHX JOMVIISHHH H ONpeaeleHHeM er0 HHePITHOHHBIX, CHIO-
BBIX, KHHEMAaTHUECKHX H 3HepTeTHUeCKHX XapaKTepHCTHK.
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PHc. 1. KoMmmoHOBKa (a) H CTPYKTYpHaA cxema (0)
BHHTOBOTO TIpecca ¢ 3MeKTPOMeXaHHIeCKHM MPHBOIOM

2. HexoaHBIE JaHHEBIE H 3aJa9H padoThI

6)

HcxoaHble 1aHHEIe paGoThl 2a81aHEl CTPYKTYPHOH cXxeMOH BHHTOBOTO IIpecca C

3NeKTpOoMexXaHHdecKHM OpHeonoM [1] (pHe. 16) ¢ o003HAaYeHHAMH PazMepoR 37e-
MEeHTOB €ro IOJBHKHEIX JacTeH, 3Ha4eHHd KOTOPBIX VKazaHel B Tadin. 1,2 114 aea-
JLIATH BAPHAHTOE 3aJaHHH.



Howmep apHaHTa N 3a1aHHA paboThl COOTBETICTBYET MO PAIKOBOMY HOMEPY CTV-
JeHTa B 0dHITHATEHOM CIIHCKE IPVIILI Ha Hauamo yae0HOTO ceMecTpa.

Tadmuma 1
PazMeprl 371eMeHTOE (MM) BHHTOBOTO MeXaHH3Ma IIpecca

N dp Dy Ip dg g dy Iy dan In h hg
1 35 45 170 32 75 32 30 45 10 30 4
2 36 46 180 32 75 34 30 46 10 30 4
3 37 47 190 34 80 34 30 47 10 30 4
4 33 43 200 34 80 34 30 438 10 33 4
5 39 49 210 35 85 35 35 49 10 33 4
6 40 50 220 35 85 35 35 50 10 33 4
7 41 51 230 36 90 36 35 51 10 36 5
8 42 54 240 36 90 36 35 54 10 36 5
9 43 55 250 37 95 37 40 55 10 36 5
10 44 56 260 37 95 37 40 56 10 39 5
11 45 57 270 38 100 38 40 57 15 39 5
12 46 58 280 38 100 38 40 58 15 39 5
13 47 59 290 39 105 39 45 59 15 42 6
14 43 60 300 40 105 40 45 60 15 42 6
15 49 63 310 41 110 41 45 63 15 42 6
16 50 64 320 42 110 42 45 64 15 45 6
17 51 65 330 43 115 43 50 65 15 45 6
18 52 66 340 44 115 44 50 66 15 45 6
19 53 67 350 45 120 45 50 67 15 48 7
20 54 63 360 46 120 46 50 68 15 48 7

B tabm. 1 3HadeHHdA X044 pe3b0bl BHHTA /1 COOTBEICTEYVIOT TPeX2aXx0JHOH BHH-
TOBOH Hape3Ke BHHTOBOTO MeXaHH3Ma IIpecca.
B 1abx. 2 pasMep nonsyvHa B criepeIH Ha3al pageH ero pasMepy.4 cIeea Hampa-
B0. B Tabn. 2 Takke 3aJaHBl MOJENs YCTAHOBJIEHHOTO 3MEKTpPOJABHraTend [2] H
eperaTodHOe YHCIO [ 3y0UaToH nepeaadl, CBA3BIBAIOIIEH er0 ¢ MaXOBHKOM.
3ama4vH paboThl:
. Pazpa0oTka MaTeMaTHIeCKOH MOJEIH IPHBOIa BHHTOBOTO IIpecca.
. OnpeneneHHe HHEPITHOHHBIX apaMeTpoB Mpecca H MOJIETH.
. OnpeneneHHe CHIOBBIX IIapaMeTpoB IIpecca H MOJENH.
. MonenupopaHHe pa3roHa IIOIBHAHBIX JacTeH Npecca PHBOLOM.
. BEIBOJIBL.
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Tadmaura 2
PazMepEl 37IeMeHTOE (MM) IIONI2VHA H MaXOBHKA [Ipecca

Ne A B L [ dq d> ds [y i MoJens 3]
1 80 80 | 100 | 10 50 | 160 | 220 | 50 | 2.05 | 4AA63A6V3
2 85 85 | 105 10 52 170 | 230 | 51 2.1 | 4AAB63A6V3
3 90 90 | 110 | 10 54 | 180 | 240 | 52 | 2.15 | 4AA63A6V3
4 95 95 | 115 10 56 | 190 | 250 | 53 2.2 | 4AA63A6V3
5 | 100 | 100 | 120 | 15 58 | 200 | 260 | 54 | 2.25 | 4AA63B6V3
6 | 105 | 105 | 125 15 60 | 210 | 270 | 55 2.3 | 4AA63B6V3
A1 110 | 110 | 130 | 15 62 | 220 | 280 | 56 | 2.35 | 4AA63B6V3
& | 115 | 115 | 135 15 64 | 230 | 290 | 57 2.4 | 4AA63B6VY3
9 | 120 | 120 | 140 | 20 66 | 240 | 300 | 58 | 2.45 | 4AT1A6VY3

10 | 125 | 125 | 145 | 20 68 | 250 | 310 | 59 2.5 4ATIABY3

11 | 130 | 130 | 150 | 20 70 | 260 | 320 | 60 | 2.55 | 4AT1A6VY3

12 | 135 | 135 | 155 | 20 72 | 270 | 330 | 61 2.6 AAT1IABV3

13 | 140 | 140 | 160 | 25 74 | 280 | 340 | 62 | 2.65 | 4AT1B6V3

14 | 145 | 145 | 165 | 25 76 | 290 | 350 | 63 2,7 4AT1B6VY3

15 | 150 | 150 | 170 | 25 78 | 300 | 360 | 64 | 2,75 | 4AT1IB6V3

16 | 155 | 155 | 175 | 25 80 | 310 | 370 | 65 2.8 4AT1IB6Y3

17 | 160 | 160 | 180 | 30 82 | 320 | 380 | 66 | 2.85 | 4AB0A6V3

18 | 165 | 165 | 190 | 30 84 | 330 | 390 | 67 2.9 AAB0A6V3

19 | 170 | 170 | 200 | 30 86 | 340 | 400 | 68 | 2.95 | 4AB0A6Y3

20 | 175 | 175 | 205 | 30 88 | 350 | 410 | 70 | 3.05| 4AB0A6Y3

3. Pﬂ3pﬂﬁﬂTHﬂ MATeMaTHYeCKOH MOJeIH IPHEOIA EHHTOBOTO HpeECca

JnsA MoZeTHpOBaHHA pa3TOoHA MOJBHAKHBEIX JacTeH BHHTOBOTO IIpecca ¢ 37eK-
TpOMeXaHHYeCKHM IIPHBOI0M BOCIIOIb3YeMCA 0JHOMACCOBOH MOIeTb 0, MOKa3aHHOH
Ha pHC. 3. BpamaroniHHcaA 371eMeHT 3TOH MOJeTH COOTBEICTBYET MaXOBHKY, 3aKpell-
JIeHHOMY Ha BepXHeH 9acTH BHHTA Ipecca (pHc. 1).
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VpaeHeHHe IBH/KeHH 17151 IPHHATOH MOIeTH COCTARIgeM B COOTBETCTBHH CO 2-
M 3aKOHOM HEIOTOHA 1714 OITHCAHHS H2MeHeHHA YITIOBOH CKOPOCTH W pa3roHa Maxo-
BHKa [Ipecca BO BpEeMeHH [

dw
dt

J - =M
rae J — IpHBeIeHHBIH MOMEHT HHEpLHH BBIIEIEHHOIO 37eMeHTa OJHOMacCOBOH
MOJIETTH, Bpalllalomerocd B BEIOpaHHOH TOUKe KHHeMaTHIeCKOH IIeIH Ipecca;
M — IpHBEeIEHHBIH KPVTAIIHA MOMEHT Ha BBIISTIEHHOM 3TeMEHTe 0JHOMAacCCo-
BOH MOJIETH, BpamarmemMcsa B BeIOpaHHOH TOUKe KHHEMAaTHIeCKOH LIeITH Tpecca.
[TonvdeHHOE VpaBHEHHE JBHAKSHHA JTOTMOTHASM VPaBHEHHAMH CBA3eH.
VII0Bas CKOPOCTE POTOPA 3TeKTPOIBHT aTeNd Wy CBA3aHa ¢ VITIOBOH CKOP OCTEBIO
MaxOBHKa W Hepe3 IepefaTodHOe THCIO [ 3y63aToH nepenadn

Wy =Wri . (1)

JIHHeHHAS CEOPOCTD IIOJI3VHA. BHHTA H MaX0BHEA V CBA3aHA C }-’F.‘IGEO?I CEOpO-
CThH) BHHTA C MaXOBHEOM W HEpE3 XO0I pE‘EEﬁBI BHHTA h:

h

2.0

V=w-

(2)

ITpHBeIeHHBIH MOMEHT HHEPIIHH J SBI4eTCH BelTHIHHOH NOCTOAHHOH.

ITpHBeIeHHBIH KPVTAIHE MOMEHT M MOKeT OBITh OIHCAH BeIHYHHOH IIOCTO-
AHHOH B Ka4ecTBe VIIPOIAKIIEro JONMYIIeHHT 14 IPHBeIeHH] VpaBHeHHT IBHKe-
HHA K JTHHeHHOMY BHAY H 00JerdeHHS NPOLEIYPEl er0 HHIETPHPOBaHHA. B TakoM
crydae IIPH HyIeBhIX Ha9albHBIX VCIOBHAX VPaBHEeHHe IBHKEHHS [10CTIe HHTeT PHPO-
BAHHA II0IV4YaeT BHI:

1L‘=ﬂ"fJ'I . (3)

MatemaTHIeckas MOJens IIpecca o0pazvercs NOoJIyIeHHBIM VPaBHeHHeM JIBH-
#eHHd (3) ¢ IByMS YpaBHEHHAMH cBdzeH (1) H (2).

4. Onpede/leHHe HHEPOHOHHBLIX NaPAMETPOR Npecca H MOJeTH
Jl1g IpHBOJA MOMEHT HHEPIIHH BpallaloNerocs poTopa 3aJaHHOTO 3IeKTpo-

NBHraTend J3 VKazaH B clipaBodHHEE [2, Tabn. 1], a MOMEHTOM HHEPIHH Epalmar-
mIeHcs MecTepHH MOXKHO NpeHedpedb, Tak Kak ero BellHYHHA KpaHHe Maia.



J1s mpecca Macchkl H MOMEHTEI HHEPITHH ITOJBIDKHBIX JaCTEH MOMKHO paccyH-
TaTh 10 HX pa3MepaM H ILIOTHOCTH MaTepHAIOR HIIH OIIpeIeTHTE HX TBepI0TelIbHEIM
MOIeTHPOBAHHEM.

B neppoM ciydae Macchl H MOMEHTBHI HHEPIIHH [THTHHAPHYECKHX Tell paccdH-
TBIBAKOTCA 0 dopMyIaM:

mZ%-H-dl-f-pH Jz%z-;r-a’*-f-p:

d MacCChl ITPH3MAaTHICCKHX TEII OIIPEICIAKTCA ERIDaKCHHEM!

m=A-B-L-p

rae d. [ — JHaMeTp HBBICOTA LETHHIPHISCKOT O TeNa;

A, B, L — pasMepsl E ITaHE H BBICOTA NPH3IMATHIECKOT O TENA;

p — ITIOTHOCTH MaTepHaa II0JBHKHEIX JacTeH IIpecca.

Bo eropoM ciaydae B ogHOH H3 CAD-cHCTEM 1714 NMONBHKHEIX dacTeH Ipecca
CO3JaKTCA TBepHOTelNbHEIE MOIENH H OIpPeNendrTcs HX (H3IHYeCKHEe CBOHCTEA
BCTPOEHHBIMH B 3TH CHCTeMBI HHCTPVMEHTaMH H3MepeHHH.

A1 npecca cyMMapHasd KHHeTHYecKad SHepTHA I eT0 BpallaloIlHXCA H IMOCTY-
MaTelbHO IBHKYINHECA JacTeH (poTopa AMeKTPOoABHI aTells ¢ MecTepHeH, MaXxOBHKA,
BHHTA H [I0713VHA) OIIpeledeTc HX MOMeHTaMH HHePIIHH J, MaccaMH /1, YIJIOBBIMH
W H JTHHEHHBIMH V CKOPOCTAMH (C COOTBETICTBYIOIIHMH HHIEKCAMH):

2 2 2 2
W W W v
_ 7 .M Y Wy v
2 2 2 2
,'_—[.‘IH MOIEIH II0THAA KHHETHICCEAA SHEPTHA OIIPCICIACTCH IPHBEICHHBIM MO-
MEHTOM I{HepTIHI'IJ OIHOTO IIEMEHTA., BPalllak0Imer 0CH C }’F.‘IGEU?I CEOPOCTRIO, pab-
HOH CEOPOCTH BpalllcHHA MaXO0BHEA ¢ BHHTOM W B TOYEC KHHeMaTHIeCcKOH IIelH

[Ipecca Ha OCH BHHTA MO MaXOBHKEOM. Taxum OﬁpEBGH, JId MOIETH:

1 )
Ty=5Jw

VcrnoerHe OamaHca SJHEPTHH I14 MOJETH HITpecca HMeeT BHO:

1..=T

T |
EMy COOTBETCTBVET PABEHCTEO!

2 2 2 2 2 2
w w v w w h

) )
Jo—=J, —i"+J,—+J + +m, + - —
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TTpHBeaeHHBIH MOMEHT HHEPITHH 0 JHOMACCOBOH MOIeTH IoTydaeM mpeodpaso-
BaHHEM paBeHCTBa:

J:J3'52+J‘M+JB+(”¢H+mB+n1M).4lH2 - (5)

3. DHPEJ&HEHHE CH/I0OBBIX MAPaAMETPOB NIpecCa H MOTE/TIH

CHIOBBEIMH ITapaMeTpaMH IIpecca ¢ 3TeKTPoMeXaHHIeCKHM IIPHBOAOM B IIEPHO
pasroHa MaxOBHKA ABIAKOTCA:
® AKTHBHBIH KpYTANIHH MOMEHT 37IeKTpoABHIraTend M3 Ha OCH poTopa;
* MOMEHT B pe3b0e BHHTOBOTO MeXaHH3Ma Ha ero ocH Mg, VIHTHIBAIOIIHH aK-
THBHOE JeHCTBHE CHT TAKECTH IOJIBHKHBIX JacTeH IIpecca H COMpOTHBISHHE
HX JBHJKEHHIO OT CHJ TPeHHA B pesnle;
* MOMEHT COIIPOTHBISHHA OT CHI TPeHHA B 3y0daToH nepenade Mz, KOTOPBIM
Jaee MOXKHO ImpeHe0peds H3-3a €70 OTHOCHTENBHO MaloH BeTHIHHEI.
KpyTamHH MOMEHT 31eKTpOJBHrarens Ms ompeaeniercd ero MeXaHHIeCKOH
XapaKTepHCTHKOH (pHC. 3), KOTopad COOTBETCIBYET 3aBHCHMOCTH [2]:

M, = 2-My-(1+q-&)

& & .
_+_R+2'Q'EK
Ex E

roe: & & .M>zu Mg— TEEYIODHE H KEDHTHHCCEHC SHAUCHHA CRONBACHHA H KPVTAIIC-
[0 MOMEHTA 3JICETPOJEHIATCIIA.
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KpyTanmi MoOMeHT 31eKTpOIBHI aTeld B IepHO,I pa3roHa MaxOBHKa IIpecca 114
VIIp OIIeHHS 3aJa9H NpeIcTaBHM MOCTOAHHOH BeTHIHHOH M;. IIpH TakoM gomymie-
HHH KPVTAIIHH MOMEHT M3 MOKHO OIHCATh CPEIHHM 3HadeHHeM IIVCKOBOTO Mn H
KPHTHIECKOTO My MOMEHTOB:!

My+My _ 15-N-Ug+7)

E'HH

le»’if — k - (6)
IIpu sTOoM:

* I[IVCKOBOH M H KpHTHYeCKHH My KpYTANIHE MOMEHTBl PacCIHTBIBAEM 1714 3a-
JaHHOTO 37IeKTPOIBHIATENA 110 YKa3aHHBIM B ClIpaBodHHEKe [2, Tadx. 1] 3Hade-
HHAM HOMHHATIRHOH MOIMHOCTH N H Ko3d(HITHEHTaM A H /x KpaTHOCTH IIyC-
KOBOTO H KPHTHYECKOTO0 MOMEHTOB HOMHHAIBHOMY MOMEHTY;

e ToNpaBodHBIH K03 dHIHEHT k = 0.7 yUHTBIBaeT CHIDKEHHE KPYTANIETO MO-
MEHTa 3JIeKTPOABHIraTeld 10 HOMHHATBHOTO 3HAa9eHHA IOCIE IMPOXOAKISHHA
KPHTHYECKOTO TOYKH MeXaHHIeCKOH XapakTepHCTHKH ( Wy, My Ha pHC. 3).

MowmeHT B pe3b0e BHHTOBOTO MeXaHH3Ma ABIAETCA BETHYHHOH MOCTOAHHOH:

d + D,

2

My =(my+my+my,)-g- tgla+p) (7)

roc vIiol HaETTOoHa pE'SBﬁBI EHHTOEOI' O MeXaHH3MA
2.1
7-(d, +D,)

a YyroJI TpeHHs B HeM 0 = 5,70 npH penuauHe koaddHIHeHTa TperHa 0, 1.
CHIOBBIM ITAapaMeTPOM MOJETH ABISeTCH IPHBeIeHHBIH K OCH MaXOBHKa Kpy-
TALTHH MOMEHT M Ha BEIJEIeHHOM 371eMeHTe 0JHOMAacCOBOH MOIeNIH, Bp alllatoIIeMCs

B BEIOpPAHHOH TOYKe KHHeMaTHYecKOH LIelH mpecca (pHc. 3).
VenoeHe 0anaHca pa0oT 718 MOJIeNTH H IIpecca HMeeT BHI PaBeHCTRA:

o =arctg

JH-Q?ZJME-%-I-JHB L2

e (3 H ()g — VIJIBI IOBOPOTA POTOpa 3TEKTPOJBHTATENA ¢ IIecTepHeH H BHHTA C Ma-
XOBHKOM, CBfA3aHHbIE IIepeTaTOIHBIM THCIOM 3y03aToH mepegads:

Ps=@1L .

IIpHBeIeHHBIH KPYTAIIHA MOMEHT OJJHOMAaCCOBOH MOJEnH BHHTOBOTO IIpecca
noay4aeM npeobpazoBaHHEM YCI0BHA GanaHca padoT:

M=M,-i+M; (8)



6. Moael1HpoBaHHE PA3roHA MOJABH:KHBIX YacTel mpecca

Pa3roH NoIBHKHBIX JacTeH BHHTOBOTO MIpecca 3aKaHdHBaeTCA P H J0 CTHAKEHHH
371eKTpOBHTaTeleM NPHBOJAa HOMHHATRHOTO pPekHMa, KOTOPOMY COOTBEICTBYIOT
HOMHHAThHEIE 3HAUeHHA 9acTOTHl Mg H YITIOBOH CKOPOCTH Wy BpallleHHd poTopa ¢
mecTepHeH, a Takke MaKCHMaTbHEIE 3HAUeHHS VITIOBOH CKOpPOCTH MaXOBHKA C BHH-
TOM WiaxX H THHEHHOH CKOPOCTH MOI3VHA WiAX:

.?E'..
Wy _ 2
30 -
W
: _ Wy
Wiiax =
h
2.

IIpOoJOCKHTENEHOCTE PasrOHa fp IOJBHKHEIX JacTeH BHHTOBOTO IIpecca MoIy-
gaeM H3 VpaBHeHHH (3):

fL,=—-"w
Py B
I3MeHeHHe VITIOBBIX CKOPOCTeH MaxOBHKA ¢ BHHTOM W H 31eKTpOIBHIATENA C
mecTepHeH w3 B 3aBHCHMOCTH OT BPeMEHH HX Pa3roHa [ MOJSTHPVEM PacueToM B
odHcHOM nmpHTO:AKeHHH MS Excell 10 vpaBHeHHIO IBHKSHHA MOJISTH (3).
IH3MeHeHHe 3HAYCHHH THHeHHOH CKOPOCTH MOJI3VHA v H HAKOIUIEHHOH BHHTO-
BEIM IIPeCCOM KHHETHUECKOH 3HepTHH T paccUHTEIBaeM II0 dopmyiaaM (2) H (4).
TTo pe3yabTaraM MOAeTHPOBAHHA coCcTap1geM TaGa. 3 H cTpoHM rpadHKH yrio-
BBIX CKOPOCTeH MaXxOBHKA H 3JeKTPOJABHraTeld Mo IpHMepY pHC. 4.

Tabnuma 3
Pe3ynsTaThl MOIETHPOBAHHA Pa3roHa MOABHKHEIX YacTeH Ipecca IIPHBOIOM
Bpemsa pasroHa| Vrimoead CKO- | YITIOBaf CKO- JIuHeHHAad KunetHdeckas
MIOJBHEHBEIX | POCTE MaXOBH- | POCTE 371€EK- CKOPOCTE 3HEPTHA
gacTeH Ka ¢ BHHIOM | TPOJBHIATENA MIOI3YVHA Ipecca
I, cC w, l/c wa, 1/c v.M/C T, Tx
0
Ip
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Bpema pazzoHa, ¢

PHc. 4. IIpaMep rpadHKOB VIJIOBEIX CKOpPOCTeH MaXxOBHKA H 37eKTpOJBHIaTels
7. Pe3y/ILTATEI H BBIBO/IbI

ITony4eHHEIE Pe3VIABTATEI 3aHOCHM B TadmI. 4.

Tabmmma 4

PacdeTHEble XapaKTepHCTHKH [Ipecca H MOJelH

HanMmeHoBaHHE IapaMeTpa CH | 3Ha4ueHHE
MoMeHT HHEPIIHH POTOPAa3NEKTPOIBHT ATEN, J3 Kem?
MoMeHT HHePITHH MaX0BHEKA, Jig Kawu?
Macca MaxOBHEA, MM K
MoMeHT HHep IIHH BHHTA, Jg Kawu?
Macca BHHTA, B Ke
Macca monzyHa, mn K
CyMMapHBIH MOMEHT HHEP ITHH MTOJABHK. HacTel npecca, hu +Jg | Kau?
CymMapHad Macca IOIBHKHBIX HacTeH mpecca, iy + me + mn Ke
TTpHBeAEHHBIH MOMEHT HHEPIIHH MOIETH, J Kau?
KpyTamei MOMEHT 37IeKTpOABHTarend, M3 Hwu
MomMeHT B pe3sle BHHTOBOTO MeXaHH3Ma, Mg Hwu
IIpHBEICHHBIH KPY TAIHH MOMEHT MOJENH, M Hw
VriIoead CKOPOCTh 3NMEKTPOIBHIATeNd HOMHHATBHAL, WH ¢!
VIIoead CKOPOCTh MAX0OBHKA MAKCHMAIBHAT, Wi AX ¢!
JIHHeHHAaA CKOPOCTE [IOI3VHA MAKCHMATBHAA, VAKX M/c
BpeMd pa3roHa NoJBHKHEIX YacTeH mpecca, ip c

3amac KHHeTHUeCKOH 3HepTHH IIpecca MaKCHMATBHBIH, Thiax e




BrIEOOEI IO paloTe JOAHE] COOSPEATE CISIVIOMES OO KCHHA.

1. 3akTrodeHHe 00 a1eKBaTHOCTH pa3paloTaHHOH MaTeMaTHISCKOH MOJeTH
EHHTOBOMY IIPECCY C 3MeKTPOMEXaHHIECKHM IIPHBOJOM.

2. KauecTBeHHAA OLIEHKA ITOIYVYIEHHEBIX Pe3VIBTATOR MO IETHPOBAHHA.

3. KonH4ecTEeHHAT OLIEHKA [TOIYYEHHBIX Pe3yIbTATOB MOJeTHPOBAHH.

4. TabrHIa pacCYHTaHHEBIX HHEPITHOHHEIX H CHIOBEBIX ITapaMeTpoB IIpecca Mo
obpasmy 1aba. 4.
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