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Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 138 u3 186)



OCHOBHbIE KpUTEPUH OLICHMBAHUS PeIlIeHUs 327124 110
MeIUKO-UHKEHEPHOMY HANPABJICHUIO

1.BbigesieHrne OCHOBHBIX (pU3HYECKUX MPOLECCOB, UX MOCIEI0BATCILHOCTH H
NPUYMHHO-CJCACTBEHHbIX CBsA3eH. /[aHHBIN MYHKT MOAPA3YMEBAET OLICHKY
TEKCTOBOTO U TPpa)MYECKOT0 ONUCaHus (PU3NYECKUX MPOIIECCOB.

2.1IpaBuibHas popmanu3anus GuU3nMIeCKUX MPOUECCOB, 3ANIMCh OCHOBHbIX
3aBUCUMOCTel (popMyJ1), OMUCHIBAKIINX (PU3HMYECKHE POLECCHI MJIH COCTOSTHUSA
3JIEMEHTOB CHUCTeMBbI. B KauecTBe HCXOAHBIX (POPMYIT HEOOXOAMMO MCIIOJIb30BATh
3aKOHBI M OTIPEICICHUS (PU3NUECKUX BEJIWYMH, OOIIME N3BECTHHIC YPABHEHHUS
IIPOLECCOB U COCTOSTHUN.

3.CocraB/ieHUe CUCTEMbl YPABHEHUH, AJITOPUTMA PacyeTa, MATEMATHYeCKOM

MO eJH. 31ECh KOPPEKTHAs 3alUCh CUCTEMBI SIBIISIETCS MPUOPUTETHON OTHOCUTEIIBLHO
YIPOIICHUSI U IPUBEACHUS K y1oOHOMY BHUay. OIIEHMBAETCA YMEHHE KOMOUHUPOBATH U
peo0pa3oBbIBaTh BHIPAKECHUS, C LIEIbIO MOJYYCHUS HY>KHBIX JTaHHBIX.

4.IIpoBenenune pacyeToB, NoJy4eHue U NpeacTaBjieHue pe3yiabrara. OlieHuBaHUE
Ka)KJI0T0 BOMPOCA 3aJ]a4 MPOU3BOJUTCS OTAEIBHO C BECOBBIM KOA(DPUIIMEHTOM,
paBHBIM (1/[KOIH4YECTBO BOMPOCORB]), a TaK ke J00aBIsieTCs OOHYCHBIM Oaj 3a
Ka4eCTBO OOPMIICHHUS WIIM TIPEACTABICHUS OTBETA.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 139 u3 186)



JIOMOJIHUTEIbHbI€ KPUTEPHH OLIEHUBAHUSA
pelleHus 3a1a4 10 MeIUKO-HHKEHEPHOMY
HaNpaBJeHHIO

1. JIo 3 1OMOTHUTENBHBIX 0AJJTOB 32 KOPPEKTHBIN MOAXOM K aHATU3Y
BIUSIOMIMX (PAKTOPOB (yUeT JaKTOPOB, HEOTPAKEHHBIX B IBHOM BHUJIE B
YCJIOBHH, OLICHKA 3HAYUMOCTH (PAKTOPOB, YCTPAHEHUE MATIO3HAYUMBIX
(akTOpOB);

2. JIo 3 1ONOTHUTENBHBIX 0AJTOB 32 aHAJIN3 PE3YJIBTATOB PEIICHUS
(Ka4eCTBEHHAsA U KOJIMYECTBEHHAS MHTEPIPETALUS PE3YJITAaTOB, OIICHKA
00JIaCTH NPUMEHEHHSI, 0OIIHUE BBIBOIbI M3 YACTHOTO PEILICHHUS).

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 140 u3 186)



JlonmoJTHUTEJIbHbIE KPUTEPHUU
OLCHUBAHUSA PEIICHUSA 3a1a4

1.Ecimn penienne 3a1a4m COAEPKUT Pa3pO3HEHHBIC 3AIIMCH, BBIJICIICHBI
IPaBUJIBHO HEKOTOPBIE (PU3NUECKUE MPOLECCHI, MPUCYTCTBYET OJHA-BE
IpaBUJIbHBIC (POPMYJIBI, HO PEIIICHHUE, KaK TAKOBOE OTCYTCTBYET MJIU
a0COJIIOTHO HEBEPHOE, TO CTaBUTCA1-2 Oanna

2.BepHble penieHud 3a1a4 MOTYT OTJIMYAThCS OT aBTOPCKUX. JlomycTtum
YYET JIOTIOJIHUTENBHBIX APAMETPOB, HE IPEYCMOTPEHHBIX aBTOPaMHU B
CJIy4dae, €CJIM HE HApYIIAOTCs (PU3NYECKHUE 3aKOHBI U TEXHUYECKHE
3aKOHOMEPHOCTH (PYHKIITMOHUPOBAHUS CUCTEMBI.

3.3a OTCYTCTBUE MOACHEHUH, OTUOKHA B YUCICHHBIX pacyeTax Mpu BEPHOM
MyTH PEIIEHUs 3a4a4l CHUMaeTcs 1-2 Oanna.

4.B ciydae eciu 3aja4a COJACP>KUT MPABWILHBIN ITyTh PEUICHUS, HO HE
JIOBEJIEHA 10 OTBETA UJIW TOJYYEH HEPABUIBHBIA OTBET, ITPU 3TOM
IIPUCYTCTBYIOT OTAEJIbHBIE MMPABUIIBHBIE JIEMEHTBI PENICHUS, TO
OLICHUBAHUE MIPOBOIUTCS 110 KPUTEPUSAM, IIPUBEICHHBIM JIJISI KAXKI0H
3aJ1a4uM.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 141 u3 186)



Kpurepuu oliecHMBAHUSA pelIeHUs 3a/1a4

HOI[HYHKT MCZ[I/IKO'I/IH)KGHepHOG HaITpaBJICHUC

1. BBIIleJleHl/Ie (l)I/ISI/I‘leCKl/IX nmpoueccoB, mMocCJaea0BaTCJIbHOCTU U MPUIUHHO-CJICACTBCHHBIX cBsizei

OcHOBHBIC OaJIITBI 10
['padpuueckoe onucanue +2
CTpyKTypupOBaHue +2
MaxkcumaibHOE YHCII0 0ajIoB 3a dTam 14

2. Popmanuszanus GpusndecKnx MpoueccoB

OCHOBHBIE OAJITBI 10

MakcuMaabHOE YKUCIIO 0AJIOB 34 ATall 10

3. IlloaroroBka cucreMbl ypaBHEHU, aJITOPUTMA, MATEMATHYECKOI MO/IeJTH

OcHOBHBIE 0aJIJIBI 10
IIpeobpazoBaHue CUCTEMBI YpPaBHCHHI +3
MakcuMaJbHOE YKUCIIO 0AJJIOB 34 ATall 13

4. IIpoBeneHue pacyeToB, MOJIy4YeHHe U IIPeJCTaBJIeHHe pe3y/ibTaTa

Pacuets! u pe3ynbrar )
IIpencraBnenue pesynbrara +2
MaxkcumanbHOE YUCIIO OaIJIOB 3a 3TaIl 7

5. lonosiHUTE/IbHBIE 0AJJIBI B COOTBETCTBUM CO crielu(UKOH 3a1aum

MaxkcuMajibHOE YHCII0 0ajIoB 3a dTan 6

O011ee KOJINYECTBO 0ALIOB

MaxkcumanbHasi cyMMa 0aJ1J10B 3a 3a/1a4y 50

Ipunoocenue 1.25 k Meponpusamuio [ «llpezenmayuu cemunapog»
(cmp. 142 u3 186)




PeriiamMmeHT

1.B ounere 1 3agaua, coaeprkaias 2..3 Bonpoca.
2.Bpems Ha pemenue 3agaun: 80) MUHYT.
3.Bpems Ha 3amuTy: 5 MUHYT (BKIIFOYAst OTBETHI HAa BOIIPOCEHI).
4 MakcuMaJIbHO KOJJMYECTBO OAJIOB:

50 6aanoB (Pemrenue) + 10 6aaaoB(3amura) = 60 0a1J10B.
5.be3 3amuTel paboTa He 3aCUUTHIBAETCHSI.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 143 u3 186)



3amaua 1. YciaoBue

MeToz 3pUTENBHBIX BBI3BAHHBIX MOTECHIUATIOB 3aKJIIOYACTCd B PETUCTPALMU DIEKTPUUECH
CUTHAJIOB TOJIOBHOTO MO3Ta B OTBET HA 3PUTENBHYI0 CTUMYJISIIHIO. 3pUTEIbHAS CTUMYIISLUSA OCYIIECTBISECTCS
C TIOMOIIIBIO CIENUATIBHOTO YCTPONCTBA - (POTOCTUMYIIATOPA.

OpgHuM W3 BapHaHTOB peaiu3alud (POTOCTUMYIATOpPA SIBISETCS HMCIOJIB30BAHUE CBETOIMOMHOM
Marpulpl. B KadecTBe »3JIE€MEHTApHOM OLIEHKW BIWSHUS MATPUIBl HA MAlUEHTA MOXHO MCIOJIb30BAThH
MOIIHOCTb U3IIYYEHHS OT CBETOANO/IA, TOMAIA0IIECH HA 3PAaYOK.

[

1) PaccumraiiTe MakCHUMalNbHBIA TIOCTOSIHHBIM TOK, TPOXOMSIIUN Yepe3 CBETOAMON, €CIU YIoJl pPacCEHBAHUS
CBETOBOTO MOTOKa CBETOAMO/AA COCTaBIsIeT @ =6°, majeHue HampsbkeHus Ha cseroguone U = 2 B, paccrosHue ot
ceeronnona no mamuenta L = 30 cm, mmamerp smH3bl cBetommona d = 5 mm, KIIJI cBerommoma 17=50%,
MaKCHMaJIbHasi MOLIHOCTh ONTHYECKOIO M3Iy4eHHMs, nmonagaroumias Ha 3padok miaza Wp pasua 0,5 mBrt. [lpunsare
JMaMETp 3padka mia3a paBHbIM D = 7 MM, a ONITHYECKYI0 MOITHOCTh U3JIy4YEHUS IPOXOISIIYIO YEPE3 CBETOBOE MATHO

—

—

IIOCTOSTHHOM.
Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 144 u3 186)



3aﬂaqa I. Yenosue (HPOHOH}KGHHG)

2) Kak wu3MEHHTCS MOIMHOCTh U3IyUCHHS,
NoIafarolnas Ha IOBEPXHOCTh 3padka, €cClH
pacCTOSIHUE MEXKIYy CBETOAUMOAOM M IJ1a30M
MCIBITYEMOTO YBEJIMYHUTh B 2 pa3a, IPH TOM XKe
TOKE 4€pe3 CBETOAUO/T ?

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 145 u3 186)



3amada 1. JlonmomauTenbHas HHGOpMALIU

[1OTOK MOILITHOCTH U3TYYEHUS PABEH:
dw=W/S

rae W — NOTOK MOIMHOCTH m3nydeHus, W
— MOINHOCTh H3JIy4YE€HMs, IMOIAJaIas Ha
IJIOMI[Adb HOBEPXHOCTH S

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 146 u3 186)



3amaua 1. Pemenue

AJNTOPUTM PEIICHUA:

1) CBs13b PIEKTPUUECKOM MOIITHOCTH H
MOIITHOCTH CBETOBOTO M3IIYUCHUS

2) BBIBOJ MOIIIHOCTH ITONAJAI0MICH Ha 3pauyoK

3) dopmynmupoBKa 3a4a9M B TCOMETPHUCCKYIO
IJI pacyeTa IUIoIaaeH.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 147 u3 186)



3amaua 1. Pemenue (HpOI[OJI}KGHI/IC)

Tak KakKk MOIIMHOCTh H3JIYUYEHUsS IIOCTOSIHHA, TO IIOTOK MOH_IHOCTI/I
M3Iy4YeHUs1 OydeT 3aBHCETh OT IUIOLIAAW CBETOBOIO  IIATHA,
CO371aBAEMOI'0 ONITHYECKUM U3ITYUYCHUEM.

W=ao,-S§
[momaas ¢cBETOBOTO IIATHA:

2
S(dy) =m- ==

rae d, - TEeKyIui JuaMeTp CBETOBOIO IIsITHA

MOHIHOCTI) CBCTOBOI'O IIsXITHA CO31aBACMOI'O Ha JIMH3C CBCTOAMOJIA PABHA

md?
Wo,LED = o, T

rne W, 1 gp - 3Ha4€HHE MOIIHOCTH ONTHYECKOIO M3JIyYEHHs Ha
IIOBEPXHOCTH JIMH3bI CBETOAMOAA, d — IMaMeTp JUH3bI cCBeToAuoaa. [y
BCEX OCTAJIbHBIX, PACXOIAIINXCS IO KOHYCY, IIOBEPXHOCTEN MOIIHOCTH

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»

I10 YCJIOBHIO ITIOCTOsHHA. ' (cmp. 148 u3 186)



3amaua 1. Pemenne (Ilpomomxenue) &5 ‘-
Ilome3dnas MOIHOCTH ONTHYECKOTO HBJIyquH
CBETOZIMO/IAa CBI3aHA C DJICKTPUUYECKOM MOIIHOCTBIO
CBETOMNO/IA CIECAYIOIIUM BBIPAKCHUEM.
Wo,Lep =M We gD

rne N — KIIJ cBeronnoga, Wy pp -
IEKTPUYECKAasd  MOIIHOCTH  IIOIJIoIaeMas  Ha
CBETOIUO/E.

We,LED =U-1I

rne U — DIEeKTpUYECKOE HalpsKEHUE Ha
CBETOAMONE, | — BIEKTPUYECKUH TOK HPOXOAAIINU
yepes CBETOIMO/I.

,_; o 5
7 .05 2
.zf: 5 \:_\-

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 149 u3 186)



3anaua 1. Pemenue (Ilpomoimkenmue)

[l

\y

£

MOH_IHOCTI) OIITUYCCKOI'O U3JIYUYCHHUA, ITOIMTaAAr0IIaA Ha IIOBCPXHOCTDb

c nuameTpoM DL, Ha paccTositHum L OT cBeTOAMOAA IO YCIOBUIO OyIET TaKOH
K€ KaK CO3/1aBa€MOU Ha TOBEPXHOCTH JIMH3bI CBETOAUO/IA.

OHaKo MOIITHOCTh U3IYyYE€HHsI, TTOMAIarolIasl Ha 3pa4yoK THaMeTPOM
D, Oynet MeHbIIIE.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 150 u3 186)



3agaga 1. Pemenue (IIponomkenne) [is(t

D,*
Wpr = Py '”T

rie Wp; - MOIITHOCTh U3JIyYEHUS] HA CBETOBOM IISITHE
nuamerpa Dy, @y, ; - TOTOK MOLIHOCTH U3JIy4ECHH HA
paccTossHUH L OoT nctouHrnka. MOITHOCTh U3ITyUYECHHUS

IIoragaronias Ha 3pad0K 6y,Z[€T paBHa COOTBCTCTBCHHO.

DZ
WD = CDW,L . T[T

[lony4daeTrcs, 4TO MOIIHOCTDb M3JIyUYEHUs HA 3payKe paBHA:

D2
Wp=n-U-1-—
Dy,

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 151 u3 186)



3anada 1. Pemenne (Iponomxenne) - {57
Jlist Toro, yToOnI HaMTu DL, .

paccmotpum TpeyronbHuku AABC

u A AB;C;, oHM TTIOJOOHBI,

CJICIOBATCIIBHO. ST |

DL L+x 3

d  x | .
Paccmorpum tpeyronpauk AABC: 7

B HEM X — ABJISICTCA BI)ICOTOﬁ, 3HAYUT.

d
tg (%) =5

[lonyuaem x = % - ctg (%)

a
DL=d+2Ltg(E)

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 152 u3 186)



3amaua 1. Pemenne (ITpomomkenne) 4

HMToroBoe BeIpaXeHUE NPUMET BU/I:
D2
(d+2-L-tg(5))?
w, (d+2-L-tg())?
n-U . D?
0.5 X 1073 (5x 1073+ 2 x 0.3 x tg(3°))>?

0.5-2 4.9 x 105
|~14 MA

WD:n.U.I.

| =

OtBet: 14 MA

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 153 u3 186)



3amaua 1. Pemenne (ITpomomkenne) 4

DZ
2) Ucnionw3ys Wp=n-U -1 -
) Yy p=1T (d+2-L-tg(>))>2
2
[MOJTYYUM
4.9 x 1075
3 -3
Wp=05%x2x%x14x107° X (5x 10734+ 2 x 0.6 X tg(3°))?

Wp=0.15 MmBT

OtBeT: MOIHOCTh N3YYCHUS, MONAagarolas Ha
3pavyoK, yMeHbIIMUTCS 10 (.15 MBT.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 154 u3 186)



3amada 2. YCIOBHE

MeTton 20I° U3MEPECHUMN OCYILIECTBIISICTCS 3a CUET
OMORJIEKTPUUECKUX IIOTCHIIHMAIOB, OTBOJAHWMBIX CO CKajJblla C MOMOIIBIO CHEHHATbHBIX

DIIEKTPO/IOB. o p. ¥
32
= i 1 I
/ /ﬁ /?:7 /? /?:2
s ®
\ 1 I |o T 1
Mazkue mkay ~ ¢ ! i R H i R
I, 1
T o—— I
Cxema cheMa OMORJIEKTPHUUECKUX v ﬁl—:l—
HoTertmanos DT MPOIICHHAs CXEMA M3MEPEHUA  yperrnyyeckas

cXeMa 3aMelICHUs
VCTOUHMKM OHO3JEKTPUYECKOM aKTHBHOCTH TOJIOBHOIO MO3Ta pacrojlaratorcsi B KOpe
(HaxomsIIEeCst B MATKUX TKaHAX). VI3 HICTOUHMKOB aKTUBHOCTH PACTEKAETCSI TOK 1O BCEM TKaHSIM
TOJIOBbI, TAKAM KaK MSTKHE TKaHH, CIIMHHO-MO3IOBasi XHUJIKOCThb, KOCTh 4Uepena h ckaibl. Ha
AJIEKTPUUECKOM CXEME 3aMElICHHs] M300pakeH anekTpudeckuil reneparop ¢ IJC g, yacTUUHO
TOK MPOXOJUT: uepe3 msArkue tkanu R, .., depe3 R, Tkanu CMXK, uepe3 nonepeunoe R, q u
R, > u npomgonbHOE conpoTuBieHUE R, y4YaCTKOB KOCTH U 4yepe3 nomnepeunbie R.q U R, u
IIPOJOJIBHOE CONPOTUBIICHUE R, . y4aCTKOB CKaJbIla.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 155 u3 186)



3amaya 2. YciaoBue (IIpOJOJLKCHUE)

AMIUIMTY1a SKBUBAJICHTHOTO reHeparopa € coctanisieT 500 MkB,
COIIPOTUBJICHHE  MATKMX TkaHed R, . cocraBmsier 10 Owm,

COIPOTUBJIICGHHUE CIOHUHHO-MO3rOBOM  KHUAKOCTH R ., =5 Owm,
MIOIEPEYHBIE CONPOTUBICHUS KOCTHM pPAaBHBI MEXKAY COOOH M paBHBI
R.1= R,, =2x0M, nOpomoibHOE COIPOTUBICHUE KOCTU R, . =

5 kKOM, momnepeyHble COMPOTHUBICHUS CKajblla PaBHBI MEXIYy COOOM M
paBHbl R,y = R, = 500 OM, npoaojibHOE€ CONPOTHUBICHHE CKajblla
R, . = 2 KOM. IIpuHATH CONPOTHBICHHE PETUCTPUPYIOLIETO IIpHOOpa
pPaBHBIM O€CKOHEUHOCTH.

1) Ounenure Kakasd aMIDIMTyJa CHTHAJla, PETUCTPUPYETCA CO
CKaJIbIIa(pa3HOCTh IIOTCHIIHAIOB (1 U (2 ).

2) OmnpenennTe Kakas CTaHET aMIUIMTyJa CHTHAjla, IIPH IUIOXOH
o0pabotku ckanbna (R.; = 10 kOMm)

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 156 u3 186)



3amada 2. PenieHue

AJTOPUTM PEIICHU:

1) Ypomenue cxeMsl 11 BEIBOAA 0OIIEro TOKa

2) BeIBOII TOKA, TPOTEKAIOIIETO YePE3 NCKOMOC
COIIPOTHUBIICHHUE

3) CocTaBieHUE U PEIICHIE CUCTEMBL
YpaBHEHUN

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 157 u3 186)



3agaua 2. Pemenue (IIpopoikxeHuc)

1) YipocTHM 3JIEKTPUUYECKYIO CXEMY 3aMEICHUS O TaaM:

/?//Z
(0/ ﬁl gpf /P oc I :l )’y
/?[7|:E| /?[2 /?/2/( /?/(7 |::| |::| H(—Q /?mx
R —{ |—eo . —{ |
T —> —_>, 5 Pl e
o) Qetll DR [ a] T
7 ~ /QENX ~{|_‘:’— — 1
R Rj2. = ( 2 Th
—| | —o 0—:—0 0.K C.M.XK.
E  p_ & R OOwiee conpoTUBICHHE
*{I—:I— I xoctu R, paBHO:

O6ee conporusienre CoNpoTUBIEHUE Rox = Rjjs. + Ria + Ry

ckainbna R, . paBHO: R)| 1, - mapamiensHo

Roc.=Re1 + Rep + Ry COCAMHCHHBIX
PE3UCTOPOB, PABHO:

11
R|1. = (R +-—) I, = —

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 158 u3 186)



3agauda 2. Pemienue (MpoaoJDKEHUE)

2) PaccMoTpuM mo3TarHo (B 00paTHOM MOPSIAKE) CXEMY JIJISI BRIYHCICHUS TOKOB:

]0 /?a/c /PLZ[.
— L — L B s
) I
11 L4, Ll L &, —
—{_ —o —{ o I |A R.:
i " JTHE R =P _)ST L/
Y LR | |f
] /?L‘MX ] |::| /P/d [ |:} /?/(2
10 fy = I - e =t ! R 1, 3
RO.K. + RC.M.)K. — | ¢
[TapamienbHOE CONTPOTHUBIICHHE 1 ] I _“ :Pm IJ & .
oynet nenuth ToK 10 HA 11 1 12, ‘“ -
Boipazum toku 11 u 12 uepes 10. 3anuiem ypaBHCHUE
ﬂJI}I 9TOTI'0 3aIIMIICM YPABHCHUS . I =1, - RH.K. HagcHUe HaIPsDKCHUST Ha
10 =11+ 12; 37 % R,e +Rux Y4aCTKE  CONPOTHBICHHS
U=11-Ry; Ry .:
U=12-R,;
Peuras 5tv ypaBHEHUS Oy YNUM: 01— ¢ =13 Ry
10 - R, 10 - Ry
— R1 + Rz ) = R1 + Rz ; Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»

(cmp. 159 u3 186)



3agaya 2. PemeHne (IpONOIDKEHUE) i

3) CocraBuM cuCTEMY ypaBHEHUM: 4) PemeHne cucTeMbl YpaBHCHHMIA:
(R =R + R + R ) — — €' Remx. Rux. Ru.c.
o Cll ¢z 1 e 1 P2 (Rc1+RCZ+Rn.c.)'((Rn.K.+RK1+RK2)'(RC.MJK.+RM.T.)+RC.M.>K.'RM.T.)+"'
Rj1=(G—+5)7h
7 "Roe. " Rux 1 |
RO'K' - R”'l' T RKl T RKZ; ot RH.K. ) ((Rxl + RKZ) ) (RC.MJK. + RM.T.) + RC.M.)K. ’ RM.T.) ’
_ -1,
R||-2- - (R +R ) [MKB - OM - OM - OM]
0.K. C.M.2K. [(P1 — (Pz] = =
R =Ry, +R. .- [Om] - ([Om] - [Om] + [OM?2]) + [Om] - ([OmM] - [Om] + [Om?])
< 0 |]-2. M.T.” 3
c _ [mxB-Om?] (MKB]
=5 ~ [Om3] + [OM3] —
(0]
L =1 - R ; o 500-5-5-103-2:103 _
Rox + Remx. P17 P2 = (170342:10%)-(9-103-15450)45-103-(4-103-15+50)
R, . B 5-10%-25-10°-2 B 25-10° B
13=12'R TR ~3.103-9-15-103+20-106-15 27-15-106+20-15-106 _
o.c. LK. . 9 . 3
25-10 5-10
L 01— 92 = I3 Ry; = 35,46 ~ 35,5 MkB

T 47-15-106 141

OTBET: aMIUIUTY1a CUTHAJIA, PETUCTPUPYEMOTO CO CKaibIia paBHa 35,5 MkB

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 160 u3 186)



3anaua 2. Pemenue (IIPOJOIDKEHHE) s

B ciyyae yBenMUYEHMsS CONPOTHBIECHMS CKallblla —2e
R.4 = 10 kOM , moacraBisieM 5STO 3HAUYEHUE B

popmyiy:

01— 02 =

S'RC.M.m. 'Rn.K. ’Rn.c.
(Rcl +Rc> +Rn.c.) * ((RH.K. +Ry1 +RK2)° (RC.M.)K. +RM.T.) +Rcmax. 'RM.T.) +Rp . ((R}cl +R}<2) * (RC.MJK. +RM.T.) +Rcmx. 'RM.T.]

[Honygaewm:

~ 500-5-5-103 2103 ~
P12 = (10,5103 +2-103) - (9-10% - 15+ 50) + 5103 - (4- 103 - 15 + 50) _

B 5-10%-25-10°-2 B 25-10° B
©12,5-103-9-15-1034+20-106-15 112,5-15-106+20-15-106
25-10° 5-103

_ — — 12,58 ~ 12,6 MKB
1325-15-105 3975 MK

OTBET: aMIUIUTY/la CUTHAJIA, PETUCTPUPYEMOTO CO CKaJIbIIa CTAaHET paBHa 12,6 MxB

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 161 u3 186)



3amaua 3. YCIOBHE

Merton u3MepeHUss OHOMMITENAHCA,(IIOMHOTO COMPOTHUBJICHUS OHOOOBEKTA

3aKJIFOYaeTCs B Mojauye OMO0aJeKBaTHOIO TOKa BBICOKOM YacTOThl C HM3KOM aMILIMTYAOM
CHHYCOHUJAJIbHOTIO TOKa. PaznuyaroT OUNOJISIPHYIO M TETPAIOIIPHBIC METOIMKH U3MEPECHUSI.

] Y
I 1
" < T R7 —
AN o ==
¥ &2
>~ }Egp- RZ =
\ O NP SN % ] Gy e R3 =
Puc.1. Cxema peructpanun  PuC.2. Mojienb TkaHu Puc.3. DiexTpuueckas cxema
MMIIeaHCa 3aMelleHus]

Ha pucynke 1. mpencraBieHa OumnossspHasi METOAMKA MU3MEpEeHUs umIienanca oenpa. Cepxy u
CHHU3Y pPaclojararTcs MeKTpoasl miomanslo S =10 cM?, KoTopble NPOBOIAT OHOAJEeKBATHBIH
AICKTPUYCCKUA TOK ¥ M3MEPSIOT nMrenanc. Kaxaprii cioit msarkux Tkanen (1) mMeer ynenpHOE
CONPOTHUBIEHUEM Pq = 4 OM + M , JUANIEKTPUUYECKYI0 HNPOHHUIAEMOCTh & = 5+ 103, TonmuHa
Hapy>KHOro ciosg hq{= 6 cM, ToimmHa BHyTpeHHEro cios hs =5 cM, cioi koctu (2) umeer,
COOTBETCTBEHHO, P, = 40 OM * M, & = 6+ 103 u h,= 3 cM, 4yTO OTpaxkeHo Ha puc.2. IIpunss,
YTO TOK PacHpOCTPaHSIETCS MPOAOJILHO M PaBHOMEPHO BJOJIb YKa3aHHBIX OWOTKaHEH I10
TUTOMIATU S, MOJIeITb MOJKHO TIPEACTABUTh B BUJC JICKTPHUCCKOM CXEMbI 3aMelieHus (puc.3.).

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 162 u3 186)



3anada 3. YcinoBue (IpoI0JIKEHUE)

1) Onpenenure MoAyldb HMIIEAAHCA KaXXIOIO0  ydacTKa
OnmoTkaHM(Kaxgoro cjaos) Ha yactore Toka v = 100 kl'm?

2) KakuMm ctaHeT MOAyJb MMIIEJAaHCa BTOPOTO y4acTKa TKaHH
IIpY YMEHBIIICHUH YaCTOThI B 2 pa3a.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 163 u3 186)



3amada 3. JlonoaHuTEeIbHasA HH(OPMALIHS

AOCOJITIOTHOE 3HAYECHUE MMIIEIaHCa
apaIeabHOTO COEIUHEHUS pE3UCTOpA 5|
KOHIECHCATOPa, BBIYUCIISICTCS KAK:
1 | 1 -1
V C
Inme R - comnporuBiicHUE pe3ucropa, X, -

PEAKTUBHOE COIPOTUBJICHUE KOHJICHCATOPA

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 164 u3 186)



3amaua 3. Penienue

AJNTOPUTM PEIICHUA:

1)
2)
3)

4)
S)

BBIBOJ, COIIPOTHUBIICHUS IPOBOAHUKA JIJIS
Ka)XJI0I'0 y4acTKa

BBIBOT EMKOCTH ILIIOCKOTO KOHJIEHCATOPA 11
Ka)XJ10Ir0 y4acTKa

OOmui UMIICIAHC KaXXI0TO y4acTKa
CBs13b JJMHEMHOW M KPYT'OBOU YAaCTOTHI

COCTaBIICHHE U PEIICHUE CUCTEMBI YPAaBHCHUM

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 165 u3 186)



3amaua 3. Penienue

1) ComnporuBiaeHHE MPOBOAHHMKA IUIOMIANBI0 S U
nnuHOM | onpenensercs Kak:

[
R:PE;

Torma mng Kaxgoro ydacTka OHOTKAHM MOXKHO
BBIYMCIIMTh COIPOTUBIICHUE KAKIOTO PE3UCTOPA:

hq
R, =p4 _S ;

h,
R, = p, _S ;

h3
Ry = p;—

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 166 u3 186)



3anaua 3. Pemenue (Ilponomkenne) W

EMKOCTB IJIOCKOTO KOHIEHCATOpa PABHA!
E+& S
- d

e, € — TUIEKTpUYecKasl IPOHUIIAEMOCTb, £y - IEKTPUUYECKas
nocrosHHas pasHas 8,85-1071%2— § — momags NONEPEYHOrO CEUEHUS
MBIEKTPHKA, ( — TONIIMHA JUAITEKTPUKA.
[To ycIOBHIO 3aa4U TOK IIPEUMYILECTBEHHO IPOTEKAET 10 IUIOMAIHN S,
TOTJa BBIYUCIMM €MKOCTb KOHJIEHCATOPA ISl KaKIOTO CIIOS:

_81'80'5.

1 — hl )
82'80'5
C2= hz )
81‘80‘5

C3 = hy )

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 167 u3 186)



3anada 3. Pemmenue (Hp O’HOH}KeHHe)

HcnionbszyeM Gpopmyiry aOCOIOTHOTO 3HAYEHNS PEAKTUBHOTO
CONPOTHBIICHUS KOHJeHcaropa |X | = — , U pacuera
rapajieIbHOTO CONPOTHMBIIEHUS PE3UCTOpa U KOHJAEHCATopa

1 1
1Z,| = \/ (E + F)_l , TIOJTyJaeM JIJIs Ka)KJI0ro y4acTKa:
Cc

1
Zo1l = [+ (w-C1)?)
\ Ry

1
Zo2| = [+ (w- C2)*)7 1,
\ R

1
Zosl = |5+ (w-C3)%)7H;

V R 3 Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 168 u3 186)




3anaya 3. Pemenue (Ipopomkenne)

IIo yciaoBuio 3a7a4yu naHa JWHEHHaAs 4acToTa V, B

1
bopmyne |X.| = —  TPHUCYTCTBYET Kpyrosas

yactora. lorga  HUCHOJNB3YEM  COOTHOIIIECHUE
JTUHEUHOU U KPYTOBOW YaCTOTHI:

W= 2TV

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 169 u3 186)



3anaya 3. Pemenue (Ipopomkenne)

3anumeM CHCTEMbl YPAaBHEHMU ISl IIOJYYCHMS
A0COJIFOTHOI'O 3HAYECHMS UMIICIAaHCA KaXKI0I0 y4acTKa!

( W=2T V; ( W=2T"V; ( W=2T V;
h h h
R1=P1?1i R2=P2?2; R3=P1?3i
1) 4 clz“fl;f_o*g; 2) 4 szez-h_eo-s; 3) 4 Csz%o-s;
1 2 3
-1 1 _ 1 -
Zoal = (4 @+ €02) s Vol = Gt @ 705 {1Zaal = Gzt (- G

Pemmas cucreMy ypaBHEHUH I10J1yYaEM:

_ p2-hy | p1-h3
Zo2| =

ol = it 705] =
o S\ 1+4m2v2.py2-52 62 0,3 Sy 1+4m2-v2.p2-,2-£42

S\/1+47T2'V2‘p12‘812'802 ’

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(emp. 170 u3 186)



3agaua 3. Pemenue (IIpomoimkeHue)

[ OM:-M*M Om
|ZO:1| = == ” > 1:| =
2 JI
MZ\/1+1'(%)2'(OM-M)2K_]_-(%) \/1"'_2 Om? MZ'(@) v
B _ OM | dM B OM ] B
- B N 2. A-2|
\/1_|_ 12.(OBM)2.KJIZ \/1+(&)2-A_2 V1+4+A2-A
i C 1 1 C _
OM
= |—| = [OM]|;
i [OM]
|Z | . 4‘ ¢ 6 ¢ 10_2 _
"1 101041+ 4 - 3.142- 1010 - 16 - 25 - 106 - (8.85 - 10-12)2
~ 241071 _ 2.4-107 24102
_10_3\/1;-9.9-16-100-1016-78.3-10_24 ~ V1+1.2-10%10210-8 V1+1.2-10~2
= 222 ~ 237,6 Owm;

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»

(emp. 171 u3 186)



3amaya 3. Perienne ([Iponomkenue) (5]

|Z | 40-3-1072
0,2 = =
10 - 10_4\/1 +4-3,14%- 1019 - 25.10%-36 - 10° - (8.85 - 10712)2
_ 1.2 _ 1,2-103 _1,2:10%
10~3,/1+100-9,9-36-:1018.78,3-10"24  ,/1+2,8:106-10~6 V3.8
1.2-103
= ——— =615,4 Om;
1.95
Breraucienue IMMOCJICAHCTO YHAaCTKa COIIPOTHUBJIICHUA MOXHO YIIPOCTUTD. Tak xak BBIPpAKCHHUC IJIA
‘h .
|Z0,1| = el oTMuaercss ot |Zgs| = P11t apaMeTpoM

S\/1+477:2-V2-p12-812'802 Sy 1+4m2-v2.p, 2.5,2.£42

TOJIIODUHBI CJIOA B III/ICJII/ITCJIG, a |ZO,1| Y)Ke BBIqHCJIeHO, TO.
|Zo,3| = |Zo,1] E?
) ) hl
(12,11 = [=—=| = [om];

1Zo,3| = 237,6 -2 = 198 Om

OTBeT: uMIeaaHc nmepBoro yyactka paBed 237,6 Om, uMIienaHc BTOPOro y4yacTtka paBeH 615,4
OmM, uMneganc TpeThero yyactka paseH 198 Om.

OMm - CM]
CM

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(emp. 172 u3 186)



3anaya 3. Pemenue (Iponomkenne) 4

2) BprumcnuM wMIIegaHC BTOPOTO ydYacTKa Ha
gactote v; = 50 kI'l;

40-3-1072
|Zo2| =

10-10~%/1+ 4 - 3,14%- 25 - 108 - 25 - 102 - 36 - 106 - (8,85 - 10~ 12)?

- 1.2 _ 1,2.103 . 1,2.103 B
103,/1+100-9,9-36-25-1016.78,3-10~24  V1+7:107-10~8 V1.7

= 1210° _ 9931 Ous
1.3

OTBET: UMIICIAHC CTaHET paBHBIM 923,1 Om.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(emp. 173 u3 186)



3amaua 4. YciaoBue

CyTtb MeToga (PYHKIHMOHAJIBHOM DIEKTPOCTUMYJIALMU 3aKII0YaeTcsl B IOJAYe
OMOa/IEKBAaTHOTO JJIEKTPUYECKOTO TOKa 4Yepe3 MOPaKCHHBIM y‘IaCTOZK, B OTBET HAa KOTOPBIU

=

IPOUCXOANT COKPAIIEHUE MBIIIIII. 7
s = h
=, Puc.2. = Jé\'
S~
QQ S~ N\
C E 3\\\
nc.3.

Ha pucynke 1 nzo0paxeHa MeTOIMKa MPOBEACHUS ICKTPOCTUMYIISIIIUN MBI OPEAIIICYbs. S —
IJIOIIA b HAKJIAAbIBAEMBIX OJJIEKTPOAOB, 1 — CIOM KOXH, 2 — CJIOM MSITKUX TKaHed, 3 —
MBIIIEYHBIN clioi. Bech TOk I uepe3 3MeKTpo/bl MapajiiebHO CKBO3b TPU yYacTKa OMOTKaHU
IIomaasiMi Sq, Sy, S3 W pacupocTpaHAeTCs MNPSIMOJIMHEMHO W OJHOPOJHO BIOJb IPSAMOM,
COCIIMHSIONICH IEHTPHI AeKTpooB (Puc.2), MexanekrponHoe paccrosaue L - 5 cm. I'myOuHa
IPOHUKHOBEHUA Toka h, coctamiseT 1 Cm, TonmuHa cios kKoku hq - 3 mm, TONIIUHA MSATKHX
TkaHe hy - 2 mm, paguyc npemmiedbs Ry cocraBiser 3,5 em (Puc.3). [lpu npesbieHnn
MOPOTOBOM TUIOTHOCTH TOKAa ITPOMCXOAUT MBIIIEYHOE COKpameHue. [I[puHATh, 4TO TKaHb BEAET
ce0s1 Kak MPOBOJIHUK C COOTBETCTBYIOIIUM YJI€TbHBIM COITPOTUBIICHUEM.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 174 u3 186)



3agaua 4. YcaoBue(IIpogoKECHUE)

YHenpbHOE COINPOTUBICHUE CJIOS KOXKM Pq1 = 200M-M, yneinsHOE
CONPOTUBJICHUE CJIOS MATKUX TKaHew P, =40M:M , VICIbHOE
COIIPOTHUBJICHHUE MBIIIIEYHOTO ¢Jjiog Pp3 = 5 O0M + M.

1) Onennre Kakoii MHHUMAIBHBIA TOK Iy HEOOXOOMMO IOJaTh Ha
AJIEKTPOJIbI, YTOOBI TMPOM3OINLIO MBIIIEYHOE COKpAIECHHUE, €CIU

y A
IIOPOr0Basi IJIOTHOCTh TOKA B MBIIIEYHOU TKaHU J3 paBHa 6 —7?
M

2) OneHUTe BO CKOJBKO Pa3 M3MEHHTCS MHHHUMAJIBHBIN HEOOXOIUMBIN
TOK IIPU YBEJIIMYCHUU MEXKAIECKTPOIHOIO PACCTOSHUS HA 2 cM?

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 175 u3 186)



3amada 4. JlonmonHuTenbHas HHGOPMAaLIUs

[1TOTHOCTH TOKA YMCJIEHHO paBHA.
J=1/S

rme | — Tok, mpoxoasmui NEepICHIUKYIISPHO
[IONECPEYHOMY CEUYCHHIO NPOBOJHHKA. S — ILIOIIAIb
ITONEPEYHOTO CEYCHUSI IIPOBOTHMKA.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 176 u3 186)



3amada 4. Pemmenue

AJNTOPUTM PEIICHUA:

1) BuiBoj compoTHBICHUS IPOBOAHUKA JIJIS KaXKIOTO
y4yacTKa

2) CBs3b 00IIET0 TOKA C TOKOM, IPOTEKAIOIINM B
MCKOMOM YyYacCTKE

3) CBA3b TOKA U INIOTHOCTH TOKA

4) ®opMyIUpPOBKA 334a9M B TECOMETPUUCCKYIO JIJIS
pacyeTa IiIolaacu

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(emp. 177 u3 186)



3anaua 4. Pemenne ([Tpomomxenue) fds

PaccMoTpuM mogpoOHO Kak IIPOXOAUT OOMIMM TOK IIO
OmoTkaHsIM. Tak Kak TKaHHU, IO YCJIOBHMIO 3aJadyH, BEAYT
ce0d Kak IIPOBOAHMKH, TO MOXHO 3aMEHHUTH CXEMY
IIPOXOXKACHMS TOKA HA SKBHBAJICHTHYIO CXEMY 3aMCIICHHUS
B BHJIC MapaJlJICIbHOIO COSANHEHUS pe3UCTOPOB (puc.4.).

[ ]

— 1 3HA4YEHUE CONPOTUBIICHUSA IS KAKIOTO PE3UCTOPA
I, MOKHO OIICHHTB KaK:
L
——e— % — Ri1=p1 5_1;
Iy 11, A L L
R, = p, S_'
[ S | L2
l, & R3 = p3—;
S3

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
Puc.4. (cmp. 178 u3 186)



3angaua 4. Pemenue (IIpogoinkenue)

B napaniaensHOM cXeM€ MMaJICHUS HAPSHKCHUS HA KaXKI0M
PE3UCTOPE PaBHBI MEXK Ay coO0M. Torma 3anuniemM CucTemMy
YPaBHECHUU:
( _ .

U — 11 * Rl’
{ U = 12 . Rz,

U = 13 . R3,
&IO — 11 + 12 + 13,

Bripaxas [yuepes I3 B cUCTEME YPAaBHEHUM, TTOJTYYAEM:
=1y (142 4%
v R, Ry)’

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(emp. 179 u3 186)




3amada 4. Pemenue (IIpogomkenne) «&5

3aIuIIeM BEIPAKCHHE, CBA3BIBAIOIIECE INIOTHOCTh
TOKa W CUJIy TOKa, IJIs TPEThEro y4acTKa:
I3 =J3 53
I e, $3 - oAb IMOIEPEYHOIO CEYCHUS
IIPOBOJHMKA, OHA OYJIET COOTBETCTBOBATH IJIOIIAAN
cerMeHra BeicoToM h, — hy, — h4, N1300paK€HHOIO
Ha pUCyHKe 3. PaccMoTpuMm 3Ty cxemMy moJpoOHee.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 180 u3 186)



3anaua 4. Pemmenne (IIpomomkenue)

SIS

/1,

[Imomaaes cermeHTa S3 BBIYUCISETCS KakK:

(Ro—hy — hy)? .
< S3 = 2 12 = —51n(a3));

(v 55
180°
Yron a3 MOKHO BBIYHACIUTH U3
PAMOYTOIBHOTO TpeyroibHuka AOM, H:
a3 OH RO - hl‘[
cos (—) = =
2 OM]_ RO - hl - hz
az =2- arccos(

Ro—h 35—10
A)=2-arccos( ) ~
Ro—hy—hs 35-5

~ 2-33,56°=67,12°

<

X
R

Y .
J1J1s1 BBIYUCIICHUS TUIOMAau (pUrypel S, CEBD, n3obpakeHHol Ha pUCyHKe O,
HEOOXOJMMO BBIYUCIUTH PA3HOCTD IUIOMIAA CETMEHTA Sz TUIOIIAIN
CETMEHTA S3:
52 =Sc2 — S3;
[Limomane cermenTa S ¢y BBIUUCISAECTCA KaK:
2
(Ro — 1) (n T2 _ sin(a )) ;
2 180° 7))
Yron @y MOXHO BBIUMCIIUTH U3 MPAMOYTOJIBHOTO Tpeyroibauka AOM, H:
(az) OH RO — hl‘[
cos|—=) = = ;
2 OMZ RO - h1 ’

Sc2 =

A
a

4

B

/C

31

X

/

/1,

Puc.6.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»

(cmp. 181 u3 186)



3anmauda 4. Pemenue (IIpomomxeHue)

_, Ro—hn) _ . 35— 10
a, = drccos RO — hl = drccos 3 _3 ~

= 77,245

AHaAJIOTMYHO BhIYHCIsAEM mioimans S, durypet ACDF:

51 =35c1 —Scz
Mhowagb Sc-q paBHa:

2
Sc1 = R% (n : 1(;;0 — sin(cxl)) ;
cos () = L= T,
2 OM; Ry —hy’
Ry — hy 35—-10
a; = 2-arccos< Re ) = 2-arccos< T ) =
~ 2-44,42° = 88,84°;

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 182 u3 186)




3agaua 4. Pemenue (IIpogoimkeHue)

[TorydaeM UTOrOBYIO CHCTEMY YPAaBHEHMM:

( Ry  Rs
Iy =1I5- <1+R—2+R—1>}
L
Ry = ’015_1;
L
R, = Pzgi
L
R3 = p3 gi
\ S1=3Sc1 — Scz2;
Sc1 = R%( 1;80 — sm(ocl)) ;
52 =25c2 — 83;
Sq, = (Ro Zhl) ( 1330 . Sin(az)) :
5, = (R h12 hy) ( 1g30_sm(0{3)),
. I; =]3+S3;

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 183 u3 186)



3anaua 4. Pemenue (IIpogomxenue)

Pemaem cucreMy ypaBHEHHUH M IIOJy4YacM.

J as : P3 az : a3
IO =50' ((Ro_hl _hz)z . (T['ﬁ_sn‘lag) +E((R0 _hl)z'(ﬂ‘ﬁ_snlaz) _(RO _hl _hz)z ’( CT—— —
P3 ay . az .
.t E . (R(Z) . (Tl.' . ﬁ — Sin (Xl) - (RO - hl)z . (T[ . ﬁ — Sin 0(2)));

[lo]=[%-((m—m—m)zm+8$j§-((m—m)2-(1)—(m—m—m)2-(1))+ng

EO(MZ '(1)—(M—M—M)2°(1))>] =
= % (M2 + (M? — M?) + (M2 —MZ))] = [%'MZ] = [A];

67,12

, 5
/ (35-1073—3-1073—2-1073)2. (3,14 ‘g Sin 67,12) +7(35-107 =3-107%)%x -~

6 77,24 . . ey 67,12
=5 | =X 314 —=-—sin77,24 ) = (35-107° — 3107 = 2-107%)* - 3,14 - =~ —5in 67,12 | + -~

+5 352 .107%-( 3,14 8881 (35-1072 —-3-1073)2.( 3,14 77,24 in77,24
\ 20 T go VN9 ST T R /

=3-((30-107%)%-(3,14-0,37-0,92) + 1,25+ ((32-1073)% - (3,14 - 0,43 — 0,98) — ((30 - 1073)% - (3,14 - 0,37 — 0,92)) + ---
.+025-(1,23-10%-107°-(3,14- 0,49 —1) — (32-1073)%- (3,14 - 0,43 — 0,98))) =
=3-(900-107%-0,24 + 1,25 (1073-10°- 0,37 — 900 - 107¢- 0,24) + 0,25 - (1.23-107%- 0,54 — 1073 - 10° - 0,37)) =
=3-(216-10"*+1,25-(0,37-1073—-0,22-1073) + 0,25 - (0,66 - 1073 - 0,37 - 1073) =

=3-(0,22-103+1,25-0,15-10"2+0,25-0,29-1073) =3-(0,22-10724+0,19-1073+40,07-1073) ==3-0,48-1073
= 1,44 MA

OtBeT: MuHHUMaJbHAs CHJIa TOKA ISl TOCTHXKEHUST HE00X0auMoro 3 exra
COKpallleHUs MBILIIBI paBHA 1,4 MA

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 184 u3 186)



3amaua 4. Pemienue (IIponomkenne) {5

2) MeXdIEKTPOIHOE PACCTOSHIE B SBHOM BUJIC HE
BXOJIUT B KOHCUHYIO ()OPMYITY BHRIUMCIICHUS TOKa. B
BHIY STOT'O IIPU YBEINUCHUN MCKIICKTPOITHOTO
PACCTOSTHHS CHJIa TOKA 3HAYMMO HE M3MCHHTCS IS
CO37IaHUS HEOOXOIMMOTI0 3JICKTPOCTUMYISIIHOHHOTO

apdekra.

OTBeT: 3HAYUMOI'O U3MEHEHUS CUJIBI TOKA HE
HAOJIFOIaETCA.

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 185 u3 186)



CITIACUBO 3A BHUMAHMUE!

Ipunoowcenue 1.25 k Meponpusmuro 1 «llpesenmayuu cemunapog»
(cmp. 186 u3 186)



