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;, AOUCHX

PACHET XAPAKTEPHCTHK CBPOCOB CTOHHblX BOfl
nPEUJlPHflTMH B BOAOEMbl

TexHOJiorwecKMH UHKJI OAHOPO HS npoMbimjieHUbix npeflnpHHTHft Moc-
KOBCKOH OGjiaCTH TpeSyCT nOTpeSjlCHMfl 3HalIHTejlI»HblX KOJ1HMCCTB BOJlbl. Hc-

TOMHHKOM HBJiHeTCfl pacnojioTKennaH HeaajieKo OT npeanpHHTHfl peKa. FlpoRaa
TexHojiorHMecKMH UHKJI, Boaa npaicTHnecKH nojiHOcibio BOSBpamaeTCH B pe-
Ky B BHflC CTOHHblX BOfl npOMblUIJlCHHOrO npejjnpHHTHfl. B 33BHCHMOCTH OT

npo4)HJiH npeanpHHTHH CTOHHWC BOAW Moryr coAep>KaTb caMwe pasjiwinhie
apejUHwe no caHHTapHO-TOKciiKOjiorHHecKOMy npH3Hai<y XHIMMHCCKHS KOMIIO-
H6HTbI. Hx KOHUCHTpaUHH, K3K npaBHJIO, BO MHOTO p33 npCBbllliaeT KOHUCH-

TpaUHIO 3THX KOMHOHeHTOB B pCK6. Ha HCKOTOpOM paCCTOaHHH OT MCCTa

c6poca cTOHHbix BOfl BOfla peKH Geperca zuia Hywa MccTnoro soflOHcno^bSo-
uaHna caMoro pasHoro xapaiaepa (nanpHMep, GWTOBOPO, cejibCKOxosHHCT-
BeHHoro). B sa.ua'-ie neo6xo;iiiMo Bi>iMiic.nHTb KonueHTpaumo HaH6o/iee spea-
i-ioro KOMnonenra nocjie paiGaBJiemiH BOAOM peKH CTOMHOH Boflbi npeanpii-
HTHfl B wecTe BOflonoJib3OBanii!i H npocjieanTb H3MeneHHe 3TOH KOHitenTpa-
UHH no 4>apBaTepy pei<H. A xaK>ice onpe.ne.nnTb npeaejibHO aonycTHMbifi CTOK
(n/3,C) no saaaHHOMy KOMnoneHTy B CTOKC.

XapaKTepHCTHKa pei<n: cKopocTb TeMCHMJi - V, cpeaHaa rxiySHHa Ha
ynacTKe - H, paccTOflHHe no MecTa BOjionoJibsoBaHHH - L, pacxoA BOAU B peice
- Ql; uiar, c KOTOPWM neoGxoflHMO npocjieflHTb HSMeneHHe KonueHipauHH

KOMnoHeHTa no 4'apBaTepy peKH - LS.
XapaKTepHCTHKa CTOKB: speaHbifi KOMHOHCHT, pacxoa BOflbi -Q2, KOH-

BpeflHoro KOMnoHCHTa - C, 4>oHOBafl KOHU.eHTpauH« -C4>, npe-
aejibHO flonycTHMM KonueHTpauHsi -

MnorHe (j)aKTOpbi: COCTOJIHHSI peKH, Seperoa H cTOMHbix BOfl BJIHHIOT Ha
nepeinemeHHsi BOAHWX Mace H onpe/jejuiioT paccTOHHHe OT MBCTS

BwnycKa CTOHHUX Boa (CB) flo nyHKTa nojinoro cMeuiHaaHHa. BunycK B BO-
AoeMbi CTOHHMX BOA flOJiweH, KaK npaBHJio, ocymecTBJiHTbca T3KHM o6pa3OM,
fro6bi 6bijia oGecneMCHa BO3MOM<HocTb noJiHoro CMeiiiHBaHHH CTOHHUX 804 c

Bo^oeMa B MecTe HX cnycKa (cneuHaJibHbie BbinycKH, pexcHMU, KOHCT-

OflH3KO npHXOflHTCH CMHTaTbCil C TCM ([)aKTOM, HTO Ha HCKOTOpOM p3C-

HH»<e cnycK3 CB cMeuiHBaHHe GyaeT nenojiHWM. B CBSSH c 3THM
peajibHyro KpaTHOCTb pasGaBJieHna B oGweM cjiy4ae cJieayeT onpeaeJiHTb no
(j)OpMVJie:



K =
y.Ql +Q2

Q2
(1)

y - K03(|x|>Hm-ieHT, creneHb IIOJIHOTW pa36aBjienna CTOMHWX BOA B

VCJIOBHSI cnycKa CTOMIIMX BOA n BOAOCM npHHsrro ouemiBaTb c VMCTOM
HX BJIHHHHH y 6;iM>Kafhuero nyiiKra Bo,aonojib3OBannfl, rae cjieayer onpeae-

KparaocTb pa36aBjienna.
BeACTcsi no {

(2)

(3)

-P

(Qi/Q2)n

rje a - K03(|>(|>MiiMeiiT, yiHTbiBaiomiiil nupojioniMecKHe 4>aicropbi
L - paccTOHHHe AO Mecra BOAO3a6opa.

(4)

r,ne g - KO3(|K|)i-mHenT, -?aBHC!iuinfi or MecTa Bbinyci<a CTOKB B peKy:
npw BbinycKe y 6epera E = I, npH ewnycKe B cxpexeHb peKH (MCCTO naii-
SojibuiMX CKOpocTeH) E= 1,5;

L4> / Lnp K034>4)HUHeHT HSBHJIHCTOCTH peKH, paBHbifi oTHomenHio
paccTOHHHa no 4>apnaTepy HOJIHOH OTHHH pycna OT BbinycKa CB ao mecia
6jiH5KaHUiero BO^osaGopa K paccTOMHHio Me5KAy 3TOMH AByMa nyHKTaMn no

V.H.g

D -

D =(5)
2 • m • c

PAC V - CpCAHflH CKOpOCTb TCHCUHJl, M /CJ H - CpCAHII FJiyOHHa, M; g -

ycKopenne cso6oAHoro naACHHa, M/c2; m - KO34>4inuneHT ByccHHCKoro, pas-
HWH 24; c - KO34)c[>nmieHT LUejH, KOTOpbifl Bbi6HpaK>T no Ta6;iHuaM.

OAH3KO B AanHOH 3aAaMe npeAnojiaraeTca, KTO HccJieayeMbie peKH SB-
JI5HOTC» paBHHHHblMH, nOTOMV CnpaBCAJIHBO npH6jIH>KeHHe:

(6)

V.H

200

Pea-'ibHan KoinieHrpamiH Bpefliioro KOMnonenru B BOAOCMC B Mecre
BoaosaGopa BbinHCJixercn no (|)opMyjie:

CB = (C - C([>) / K .

3ia BeiiHLiHHa ne AO.n>KHa ripeBbiiuaTb Fl^K (npeACJibno

(7)

HeoSxoflHMO TaKM<e onpeAejiHTb, KaKoe KOJIHMCCTBO
BCUICCTB MO5KCT 6bITb c6pOUleHO npeflnpHHTHCM, MToGbl HC llpeBbllliaTb HOp-

ManiBbi. Pac'ieTbi npoBOAirca TOJibKO fl.'ui KoncepBaniBnwx BCIUCCTB no ca-
HHTapno-TOKCHKOJiorHHecKOMy noKa3aTejiio BpeAHOCTH. PacMCT Beaerca no
4>opMyjie:

c. = K . (rim - aio + n/u< ,(8)

i,ae C cr.npefl. - waKCHMajibnaH (ripenejibimn) KOHiieurpauMsi, KOTopas MO-
•/KCT 5wrb Aonymeiia B CB, HJIH TOT yponeiib OMHCTKH CB, npii KoropOM no-
cjie HX CMeiuHsanHa c BO4OH B BOfloejMe y nepBoro (pacMernoro) nyHicra BO-

CTeneHb 3arpH3HenHH ne npeBbiuiaeT f\J\K.
FIpe/iejibHo ^onycTHMbiH CTOK I1JIC pacc'inTbiBaeTca no 4>opMyjie:

Heo6xoanMO nocTpovitb rpa4»HK (|)VHKUHH pacnpe/iejieHHH KOH-
uempauHH BpeAHoro KownoiieHTa B sasHCHMOc™ or paccTOHHHsi RO MCCTH
c6poca CB no pycjry peKH c maroM LS, yKasaHHWM B

F = C(L).

B pesyiibTaTe Bfai'incjiennH AOJI/KIIU 6biTb nojiynenbi cjieayiomHe xa-
paKTepiiCTHKH CB:

KparnocTb pasBasjieHHsi - K;
B MCCTC BOAOsaGopa - CB, MP/JI;

KOHueHTpauHH s CTOKe - C CT.npej, MT/JI;
npeaejibno AonycTHMwfi CTOK - FIJJC, MP/C;
rpa4)HK 4>yHKqnn F = C (L).



BapiiaiiTbi K pac'iery xapuiaepHcniK cGpocon CTOMHMX BOA
B

riapa-
Merp

Bpea-
HblH

Kowno-
HCHT

iW,
Mr /n

Q!,M3/c

Q2, M3/c

V, M/C

H, M

L, M

LS, M

C, MP/JI

C4>, MF/JJ
Ana Bcex
BapHBH-

TOB

FIocjieaHflH UH([)pa Hoviepa cTyaeniiecKoro 6HJieTa

1

Kepo-
CHH

0,7

20

1

U

0,5

50

2

Cu

0,02

30

0,5

1,1
0,7

100

3

Cr

0,01

40

0,7

1

0,9

150

4

<t>eH-
OJl

0.35

50

1,2
0,9

1,1
200

5

Pb

0,01

60
1

0,8

1,3

100

6

Zn

0.02

70

0,8

0.7

1,5
300

7

Cl

I

80

1,1
0,6

2

150

8

NaOH

0,5

10
0,4

1,5

0,5

50

9

Hg

0,01

50
1

1

2

100

0

H:POj

I

30

0,8

0,7

1,5
150

LS = L/10

150,5200,526015130

C<1>= 0,1 fWK

e = 1 ; L(|> / Lnp = 1

KOHTPOJIbHblE BOFIPOCbl
1. HCTOHHHKH 3arpJi3HeHHH BOflbl.

2. OnacHocTb HeoMHiuennbix CTOHHWX BO/I.
3. YCJIOBHH cnycxa CTOHHHX BOA npoMwuiJieHHbix npe,anpH»THH B

BOflOCMbl.

4. KoHrpojib sa ocaziKOHaKonJieHHeM H ypoBHeM SnoreHOB.
5. C6op H OHHCTKa CT04HWX BOfl.

6. 3arp«3HeHHe

JlnrepaTypa: [1; 2; 3; 4].

3aaa«-ia Ns 2

PACKET XAPAK TEPHCTHK BblBPOCOB 3ArPJ13H«K)lUMX
BEIHECTB B ATMOCOEPY

FlpOMbiujjieHHoe npeAnpHSTHe Haxo/jHTCH B O^HOM us pemonoB Poc-
CHH, KOTOpWH XapaKTepH3yeTC» OTOTpaTH()}HKaUHOHHbIM KO3^)(()HUHeHTOM -

A, onpe^ejiaioiuHM ycjiosusi ropi-ooHTajibHoro H BepTHKanbHoro pacceHea-
HHH npniuecH B aTMoc([)epe. MecmocTb xapaKTepHsyeTca yKJionaMH, onpe-
AejifliouuiMH flo6aBi<y Ha penbecfi - r. CpeflHSH rewnepaTypa HapyjKnoro BOS-
ayxa B 13 nacoB caMoro >icapKoro inec»ua - TB. TeMneparypa BbiSpocos ra-
3OB03flyiUHOH CMecH - Tr. PasHocib 3THX TeMneparyp - AT. EjKeceKyHflHbifl
Bbi6poc rasoBosflyuiHoR CMBCH - Vr. HaH6ojiee onacHbifi KOMnoHCHi (CM.
Bapnai-(T) B Bbi6pacbiBaeMOi1 ra'3OBO3flyuinoH CMCCH HMCCT KOHUCHTpauHio B
ycTbe Tp\'6bi - CT. Jlflu 3Toro KOMnonenTa onpeaeneiia cpefliiecytOMHaa npe-

flonycTHMan KOHueiiTpauna - CnaK. F - xapaKiepinyer cKopocn,
aHHoro KOMnonenTa ra3OBO34yniHoii CMCCH. B flannoii 3aflalie

cjiejjyer orpaHHHHTbCH cpeflHecyTCmibiM ocpe^HeHHeM. flpii STOM noKasa-
Teiib BbiTHHyrocTH po3M serpoB P/Po = 2, a KO3(|)(|>nuneiiT ocpeaHeHHfl a =
0,5. /T,naM6Tp Tpy6w B ycTbe - D.

3aflana COCTOHT H3 flsyx Macreti, i<a*aaH H3 KOTOpbix paccMHTana na 2
liaca sanaTHH.

B nepsofi nacTH neo6xoflHMo:
1 . Onpe^eJiHTb MaKCHMaJibHyro KOHueHTpauwio saaaHHoro KOMnoHen-

ta B npHSCMHOM cjioe CM H cpaBHHTb ee c npeflejibHO flonycTHMofi C.
2. OnpeaeJiHTb paccTOHHHe XM OT HCTOHKHKB BwGpoca flo MCCTB, rae

MaKCHManbHaH KOHueHTpauHa Qyuer Ha6jiioflaTbCH c HaH6ojibuiefi BepoarHo-
CTbfO.

3. C({)OpMyjIHpOBaTb BWBO^bl.

Bo BTopoft nacTH Heo6xoaHMo:
1 . FlocTpoHTb rpa(()HK HanGoJiee aepOHTHoro pacnpeaejieHHH KOHUBH-

BpeflHOrO KOMOOHCHTa B SaBHCHMOCTH OT paCCTOHHHH HO HCTOHHHKa.

2. OnpeaeJTHTb pasMepu caHHTapno-samHTHofi SOHW BOKpyr npo-

3. OnpeaeJiHTb RPEflEJIbHO flOnyCTMMMH BWEPOC

METO^HHECKHE VKASAHHfl K BbinOJIHEHHK) 3A^AHH

fjpedeapume.ibi/afi oyenKa xapciKmepucmuK ebifipocoe
sa'ioeo3dyuiHOit CMBCU e amMocfyepy

.vieTeopojiorHHecicoro pacceHBaHHH ra3OBO3jy[Linc)H CMCCH,



Bw6pacbiBaeMoii npeanpnjrrueM n aTMOc(|iepy, B 3iiaHHTejibnofi creneHH 33-
BHCHT OT TOPO, HBJISIIOTCH Jill UbJOpOCb! "XOJKVIHMMH" HJ1H "HarpeTblMH".

KpnTepneni "HarperocTH" BwSpocoB aBJiaeTCfl BcnoMorarejibHMH (|)3KTOp

(I)
H2 AT

, - cpeflHflH CKOpocn, Bbixo^a CMCCM i« yeibs rpy6bi, M/C,
4-Vr

n D2

Ilpn f < 100 Bbiopocw CHirraioTca "narpeTbiMii". flpn f > 100 Bbi6-
pOCbl CHHTaiOTCH "xOJIOflHWMH".

A. CJiyHAM"HArPl2TbIX"BbIEPOCOB: f < 100
I. Ko3(|x|>HUiieuT MeTeopo.noi'H'iecKoro pa36aBJienn>i:

Kp=-

HWMH Bamero
a =0,5; P/Po = 2,
m — KO34>(j)HUHeHT,

A-F-m-n-c/-r-(P/Po)

H, TB. Tr, A T. Vr. A, F, r - 3a,naHu B COOTBCTCTBHH c ,

no 4)opMyjie:

(3)

1
- - . (4)

0,67 + 0,1 Vf +0,34 VF
n onpeae.n>iioT B 3aBnaiMocTH or BejiHHHHbi BcnoMorarejib-

Horo napaMerpa VM - onacnofi CKopocrn serpa na ypoBHe (pjirorepa, npH KOTO-
pOH B03MO>KeH OTpbIB (paKCJia BblSpOM

(5) VM = 0,65
Vr • AT

H
ECJIH VM > 2, TO n = 1;

ecjiH 2 >VM>0,3, TO n = 3 -^(VM -0,3)(4,36~VJ ; (6)

CCJIH VM < 0,3, Ton = 3.
j[[ajiee no <|)opMyjie (3) onpeaenaioT snaMenne K03(|)4)nunein-a MeTeopojioriiMe-

CKoro pasSaBJieHHfl Kp.

MaKCHMUJibiiyio KonnenTpaniiio upejuioro KOMiionenTa B npw-
3CMUOM cjioe - CM:

Vr • CT
CM =

Kp
(7)

3. ripw pacMCTax pacceHBaHiiH ra3oc6pa3Hbix KOMnoneHTOB paccTosHHe XM, Ha
KoropoM na6jiioflaeTCJi MaKcnMajibHafl KOHneiiTpauHfl CM, onpeaenaiOT no 4'op-
Myjie:

XM = d -H, npn F < 2 (8)

rfle K034)t|)nm-ieHT d onpenejiaeTcs cjie^yioujiiM oSpasoM:

ec.nn VM < 2, TO d = 4,95 • ̂/VM -(l +0,28)- Vf J

ecjin VM > 2, TO d = 7 • ^/VM • (l + 0~XH/F . (9)

/Jajiee onpeae^aior MHCJICHHOC 3H3MenHe XM no 4'opwy^e (8).

B. CJ1VMAH "XOJIO/lHblX" BblBPOCOB: f > 100
1. Ko34>([)nu.neHT MC reopojiorHHecKoro

Kp=-
H4<

. (10)
A'F-n-k

Ko34xj)HitHeHT n onpeaejisioT B sasHCHMOcTH OT BcnoMoraTejibHoro napa-
MeTpa VM:

1,3 -
(11)

ECJTH: a) ecjiw VM > 2, TO n = 1 ;

6) 0,3 < VM < 2, TO n = 3 - ^/(VM -0,3)(4,36- VJ;

B) VM < 0,3. TO n = 3.

Ko3(|)4)HUHCHT Kno 4>opMyjie:
D

(12)

(13)

Be.in4HHbi A, H, F 6epyTCfl B COOTBCTCTBHH c naHtibiMn sapnaHTa.
jjajiee no 4>opMyjie (10) onpe,TuyiMOT 'inc^ennoe iHaneHHe Kp.

2. Onpe;ie;iHK>T MaKciiMajibnyio Konuenrpaunio Bpe;inoro KOMnoHenra B



npvneMHOM cjioe CM:

CM=-
Vr-Cr

Kp
(14)

3. FIpH pac'ierax pacceHuanHfl rasoodpasnwx KOMiioneiiTOB paccTOMHHe XM
onpeflCJiaeTCH no 4>opMyjie:

XM = d-H, npnF<2, (15)

rfled= 11,4, eejin VM < 2; d= 16,1, CCJIH VM > 2. (16)

Flo (popMyjie (15) onpeaejiaiOT HHCJiennoe 3naMenne XM.
nPHMEHAHHE. FIpn pacncTe pacceHBann« wejiKO^HcnepCHbix nacTHU nbi^H,

ca>KH, sojibi c SoJibiiiOH cKopodbio oceflaHtw, Koran napaMCTp F > 2, Kai< B cjiyiiae
"HarpeTbix", TBK H B cnyiae "xojio^iibix" BwGpocoB, paceToanne XM BbiMHCJiweTca no
popMyjie:

5-F
• d -H ,(17)

rae d BbiMHCJiHcica no ([)opMyne (9) B cjiyqae "narpeTbix" Bbi6pocoB H no <)>op-
myne (16) B CJiynae "xo^oaHbix" Bbi6pocoB.

MacTb 2

I. FIocipoeHHe rpac|)HKa nanGojiee BepoaTHoro pacnpejiejieHHa
KOMnoneHTa B SBBHCHMOCTH or paccToaiiHa RO ncro4HMKa Bw6poca.

3H3J1 B6^H4HHb[ CM H XM, MOX<HO paCC4HT3Tb npHSCMHyiO KOHUCHTpaUHK) Bpe,U-

HWX aemeCTB - Cx B aTMOccj>epnoM Bosayxe no OCH (])aKejia HcronnHKa Bbi6pocoB Ha
pasjiHHHbix paccToaHHax X or 3Toro HcroHHHKa. Pac'ier cnpasefljiHB KaK juisi "narpe-
Tbix", T3K H flJlfl "XQJlOflHblx" BwGpOCOB.

FlpeflBapHTe^bHO paccHHTbisaior 6e'3pa3MepiiwH KO3(]j(|)HUHeHT S, 33BH-
or oTHOilieHHa X/XM H onpeAejmeMbifi no (

a) ec^H X / XM < 1, TO S = 3 (X/XM)4 - 8(X/XM)3 + 6(X/XM)2, (18)
1,13

6)ecjiH 1 <X/XM < 8, TO S = . (19)
0,I3(X/XM)-

B) ecjw X/XM > 8 H F= I,TO

3,58-(X/XM)2 - 35,2(X/XM) + 1 20
/ (20)

r) ecjiH X/XM > 8 H F 2 2, TO
I

S=(21)

(22)
3aTCM onpeflensioT Cx no (j)opMyjie:

Cx = CM-S .

B 3aaaie Heo6xoflHMo paccHHtaTb S H Cx ana cjieayioiunx
(X/XM): 0,2; 0,4; 0,8; 1; 1,6; 3,2; 6,4; 12,8.

3areM us cooTHoiueHHfl X = (X/XM) -XM onpeae^HTb paccroaHHa X, co-
oTseTCTByromHe BaiiieMy BapwaHTy, H noerpoHTb rpac|)HK laoiiciiMOCTH (|)VIIKIJHH:

Cx = <t>(X).
2.OnpeAeJienHe npEflEJibno flonvcTOMoro BUEPOCA (flflB) KM /laHiioro
no 3aflaHHOMy B BapnaHTe BpeflHOMy KOMnoHCHTy.

no (|>opMyjie:

HffB = Kp (C - C4>), r«e C4> = 0. (23 )

MaKCHManfanas KOHUCHtpauHH speaHoro KOMnoHeHTa B ycTbe rpy6w

CM.T = -(24)
Vr

B pesyjibTare npoBeaeHHbix BUKHcjieHnfi flo^oKHW 6wTb

Flo nepBofi
1. Ko3([«{)HUHeHT MereopoJiorHHecKoro pasSaBJieHHS) - Kp.
2. MaKCHMajibHaa KOHueHTpauHS speAHoro semecTBa B npH36MHOM cjioe - CM.
3. PaccroflHHe, Ha KOTOPOM nawSoJiee aepoaTHa KOHueHTpauna CM, - XM.

FTO BTOpOH H3CTH:

4. ripe^entHO flonycTHMbifi Bw6poc - FlflB.
5. MaKCHManbHaa KOHueHtpauHH B ycTbe Tpy6w - CM.T .
6. fpa(j)HK (JjVHKUHH Cx = <1>(X).



BapiiaiiTbi K pacHery BwSpocoB
i> aiMocc|)epy

Ta6;inua 2.

Hcxoa-
Hwe flan-

iiuie

r

TB, "C

Tr, °C

Vr, M'Vc

H, M

D, M

rioc^eAHSH un(|>pa no\iepa cryaeHliecKoro 6HJiera

1

1

20

60

10

40

2

2

1,5

22

70

15

50

2,5

3

2

24

80

20

60

4

2.5

18

90

25

70

4

5

3

20

100

30

80

4,5

6

2,5

22

60

35

90

A

7

2

20

70

30

60

o

1,5

22

80

25

70

3 I 4
I

9

2

24

90

40

80

s
"

0

3

20

100

50

100

6

Ta6jinua 2.2

Hcxo;jnbie
.aaHHbie

PerHOH

A,
CMMr-rpa»"3

r

KoMnOHCHT

CT, MP/MJ

C, MP/M"!

F

ripea
1,5

ypan

160

(])eHOji

6,45 ^
0,003

1

nocJieflHHa iw

2,6

MocKBa

120

/IHOKCH^
asoia

5,5
0,04

1

c|>pa HOMepa c
1 *7

CaHKT-

FleTepSypr

160

^HOKCHfl

cepbi
10

0,05
1

ryaenHecKoro
4,8

HOBOCH-

6npCK

200

3ojia \TJieH

20
0.03

1

6ujiera
0,9 ^

/lajibHHii
BOCTOIC

200

Jiepoaa

150
3
i

HoMep sapHaura - NM, r^e N - npea.nocnefs.Hnn un<|>pa HOMepa
ro Smiera, M - noc/ie^Haji un([)pa Ho.wepa ciyAeH4ecKoro 6njiera.

2.
3.

4.

5.

6.

KOHTPOJIbHblE BOllPOCbl
OcuoBHbie aemecTsa, sarpjiSHaiomHe aTinoc<|)epy.
OnucTKa BuSpocoB B aTMOC(j)epy or npHMecefi.
HCTOHHHKH 3arpa3H6HH51 H CTpaTCrHH 6opfa6bl C 3arpH3HeHHSIMH.

KHCJIOTHbie OC34KH.

riapHHKOBblH 3(|)(j)eKT.

HapyuieHHe o3onoBoro C.IOM.
JlHTeparypa: [I; 2; 3; 4] .

3airaHa JVa 3

PACMET JIOnyCTMMOrO BPEMEHH OPEBblBAHMJl 1IEJ1OBEKA
BOSflEMCTBHEM COJ1HEHHOH PAflHAUHH (y<D-/lHAnA30H)

B 3ABMCHMOCTM OT TOJlU^HUbl O3OHOBOrO CJIOJ1

Coaep5KaHne O3ona B aT\ioc(|)epe - eaxaibiM (|)3KTOp B (j)opMnpOBaHHH HHTCHCHB-
HOCTH H cneKrpaJibHoro pacnpeaejienHS V<t> - COJIHCHHOH pa^HauHH B o6^acTH B (280-
320 HM). /la>Ke oniocHTe^biio neGojibuioe iiiMeiiemie KOHuenrpauHH o3OHa B atMO-
C(|)epe BCflCT K 3HaliHTejlbHblM HiMeHCHHHM HHTeHCHBHOCTH KCCTKOH COCTaBJlSIOUieft

y<J>-panHauiin s6jiH3H nosepxHOCTH 3eMjTM. B HacToamefi saaane Heo6xo4HMo: a) yc-
ranoBHTb saBHCHMOcrb ypOBHS y<t>-pa,riiiaunn OT TOJiutHHU o3OHOBOro cjiosi; 6) pac-

^onj'CTHMoe BpeMa npeSbiBamw McjioeeKa no# sosfleficTBHeM cojineMHOH pa-

3nepreTHHeci<:u5i cneTiiMocrb Cojiima B SBBHCHMOCTH or pjiMtu so^Hbi Hcnyc-
ieKTpOMarnnTiioPO H3.iylieiiHH 6jiii3i<a K CBCTHMOCTH a6co;iioTiio nepiioro

re.aa, Harperoro ao TeMiiepatypbi 6000 K. Qua onwcbmaeTCH ypaBHCHHCM fl/iaHKa:

.. ._. 2-7t-c:-h ( he
r(LT)= — — -- exp

A'

Myjia Buna:
KopoTKOBOJTHonofi (yjibTpa(|)iiojieTOBOH) ee Mac™ cnpaoejuiKBa t|>op-

h-c

r^e h- nocTOHHHafl n^ianKa, h = 6,63 • 10-3
A - anHHa BOJiHbi 3/ieKTpoMarHHTHoro H3JiylieHH>i, M;
k - nocTOHHHaa BoJibUMaHa, k = 1,38 • 10-23 ,U>K/K;
T - TCMneparypa, no aScojiioTHofi uiKajie teMneparyp, K;
c - CKopocTb ceera, c - 3 « 1 0s M/C;
7t-3,14....

YMHowaH r(S., T) iia n/ioiuaab noeepxHocrH Cojinua, nojiyHHM nojinyio
cneKTpanbHyio oBCTHMOCTb CojiHua:

Re — paflHyc Cojinua, Re = 6,96 • 10s M.



Pa3#ejinB R(/l, T) Ha imomaAb c<|>epbi c paanycoM, pasHbiw paccTOHHHio or
Cojuma 0.0 3eMJin ( RO-J = 150 • 10*' M), noJiy'iuM Q(/i,T) crieKjpaJibHyio
noroKa jiyHHcrofi 3HeprHH CojiHua B yj7bTpa(|)HOJieTOBofi o6jiactH,
BepxHHX CJIOBB aTMOc^cpu 3eMJw:

TBKHM o6pa3OM,

QU) =-•exp -
(l-3

Br/M3;

BT/M'\e

(npH pacHerax T = 6000 K).
H3JiyMCHHe c ^HHOH BOJIHW 280-320 HM (no MeaHUHHCKofi repMHHOJiorHH - 06-

B) - nanGo^ee sax<Hoe AJia HsyieHHH noBpoK^atomero ^eficTBHa cojiHenHofi pa-
H, nojiHocTbio onpeflCJiHerca coaepKaHHCM osona B aTMOC(l)epe SCMJIH, 6e3 yne-

ra BJIH»HHH MO^eicy^apHoro H asposo/ibHoro pacceHBaHHH. C yieroM ace 3Tnx c|)ai<ro-
poa co^HCMHyio pa^HauHio na noBepxnocTH Sem^H (yjibTpat|)iiojieTOBa>i oGnacrb) 6y-
fleM onpejiejisiTb H3 cooraomeHHsi:

V. = Q(A) • exp(- a^ -(.i • x - P • in - a • zj,

a/. - K03(|)(j)HUHeHT norjioiMennn osona, I/CM;
P - KO3<t>4>HUneHT MOJieKyjwpHoro pacceHBaHHa;
o- KO34>4>HUHeHTa3pO3OJibHoro paccenBannsi;
X - TOJIIUHHa O3OHOBOFO CJIOH, CM.

Cne,oyeT saMexHib, HTO \\.,m,z- Koa^HUHeHTbi, saBHcauiMe or yraa
K noaepxHOCTH 3cMJiH H HanpaBJieHHCM pacnpocTpaneHHH yjibtpa-

, npw y < 65°, (ismsz = secy.
3{[K[>eKTHBHyK> 3HepreTH4ecKyK> ocsemeHHocTb,

uiHpoKonojiocnbiM HCTOHHHKOM HSJiyneHHa, no cpaBHCHHK) c
flCHCTBHeM HCTOHHHK3 HSJiyMCHHa C JIJIHHOH BOJIHbl 270 HM, o6;iaAa!OUWM

MaKCHMajIbHOH 3(J)(l)eKTHBHOCTbK), BOCnOJIbSyCMCfl

Y 34)4) = x (y^ . sxi . AX j, Br/ M2,
nae: Y 3§fy - cneKxpajibHaa nnotHocrb notOKa sneprwH y<C - paanamin ( YOP)

( AJHI Ka>tcaoH fljiHHbi BO^HU); S^j— OTHOCHtejibHaJi cneKTpajibHan 3([)(j)eKTHBHOcTb H3-
a, oespasMepnaa sejiHHHHa ( ra6ji. 3. 1 ); AX - HHrepBaji AHHH BO.HH ,

>e BPCMH o6jiyHeHHH YOH MOJKHO onpeaejiHTb,pa3AeJiHB.
(npeaeJibHo aonyctHMaa SHeprerHHecKaH ao3a o6jryqeHna Yd)H ana X = 270 HM)
Ha 34>4>eKTHBHyK> SHepreTHHecKyK) ocaeuieHHocTb:

30

(rafi.iuuy jaiKi.iiiini,!)
peuiemis 3aAaim npe.tcTanjieiibi B Ta6jinue

3.1

1

2

1

HM

280
290
300
310
320
280
290
300
310
320

<*»
a,

I/CM

87,5
28,8
7,7
2,8
0,8
87,5
28,8
7,6
2,8
0,8

it ~ in ~
x.
CMP

1,6
1,3
1,2

1
0,9
1,6
1,3
1,2

1
0,9

a
AX

, M

10'8

!0~8

s,,

0,88
0,64
0,30
0,015
0,03
0,88
0,64
0,30

0,015
0,003

Y;.,

MJBT/M:

tjion
.c

3.2
Bapn-

3HT

l<*

T,tpaa
a

i

0 0.25

15

0,3

0 0,3

25

0,4

3

0 0,35

35

0,2

4

0 0,4

45

0,4

5

0 0,4

15

0,1

6

0 0.3

25

0.2

7

0 0,35

35

0,3

8

0 03

45

0,2

9

0 0,25

25

0,1

0

0 03

30

03
Flo pesyjibraraM pac^era cflejiatbH orseTHTb Ha KOHTpoJibHwe BO-

npocbi.
KOHTPOJIbHblE BOnPOCbl

1. KaKOBO 6nojiorn4ecKoe B03fleftcTBHe YO paanauHH
2. KaKosa pojib OSOHOBOTO CJIOH arMOCcjiepbi B 3auunre or YOP?
3. FloporOBbie AO3(.i o6jryMeHHH YOH?
4. HCTOMHHKH pa3pyiUeHHfl O3OHOBOPO CJ10H?

5. KaKHe (j>aKTopt,i BJIHHIOT Ha nnoTHocTb noroKa cojineHHOH Y<I>
na ypoBHe 3eM^H?

r« 4

JlHTepatypa: [1; 5; 6].

PACLIET ECTECTBEHHOM OCBELLIEHHOCTM B HPOH3BO/ICTBEHHOM
nOMElUEHHH
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Flo nojiyKHKbiM SHanennHM (a, 6, B) naxoanM 3HaH6Hiie
Ta6jinue 4.2;

o 3 ""

6)oTHouieHHe RSIHHU noMemeHHfl A, M, K UIHPHHB B, M: ;
B) OTHOiiieuHe ixiHpHHbt noMeinenHS B, M, K napavteTpv o 2 
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h| = h0 + IV - hpa6 .
napaMerpoM OKHa h{ cjieziyer noHHMarb B03Bbii.ueHMe B(

rOpH3OHTaJIbHOH paGOHCH nOBCpXHOCTbK) (pHC. 4. 1 );

Bbicora OKHa, M; h' - paccrosHMe or no/ia £0 noaoKOHHHKa
MCH noeepxHocTH na^ ypoBHeM nojia, M;

2 ~ CJ C*
i

C
3

f
j o

•a X re 0 ?<; •o ^a O ^> P

a) napaMerp OKHa - h i , M:

T|o - K03())(|)HUHeHT CB6TOBOH XapaKTepHCTHKH OKH3, lla

uw 4.2. Ho AJIH 3Toro npexae HeoGxoaHMo onpeae.nnTi,:

X o ^ H O ^_ " O
l

-J-

i | > N)lHLrgBX EH K3X3Klf3ir3dlJO 'HX3OHH3U13!!

1 r' H fl H O 2, •*
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I 0 0 » r 0 « r ,
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CaCJiaTb BbtBOflbl HO pe3VJlbTaiaM paCHCTOB.

I. PacHCT HeoGxoaHMofi njiouiaaH OKOH aJia cosaanHa X o ŝ r̂e 0 S
I re p

3. PasMeiueHHe OKOH c uejibio oSecneneHHa paBHOMepi
ro ocseineHHa c yneTOM MOKOKOHHOTO paccToanH;i.

o o -j 3 rt
>

n H n n re ^c 3 O

1. nnoinaab caeTOBbix npoe.vtoB B npoH3BoacTBennor
o6ecneiieHHa HopMHpyeMofi ocBemennocTH (njioinaa

2. MHCJIO OKOH.
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n = S(, / S,
ffle b() - liiupmia OKua, M.
3. B SOKOBOH crene no WTHHC noMewenHH pa3weinaeM n OKOH c MBVKO-

KOHHblM npOMCWyTKOM b'i .

A - nbn
b' =

n + 1
Ta6jiHua 4.1

HopMHpOB3HHe SHaMCHHJl KEO B flOMeiUeHHSX npOHSBOflCTBCUHblX

pacnojio>KeHHbix ceaepHee 45° H rowHee 60° cesepHOH

Paspji-
J3.U

paSor

I
2
3
4
5
6

XapaKtep pa6oi, BbinojiHaeMtix B noMe-
tueiiHH

Bnflbi pa6or no creneHH
TO'IHOCTH

HaHBbicmefi
O'lCHb BblCOKOH

BblCOKOH

Cpeanefi
Mariofi
Fpy6oH

Pa3Mepu 061.-
eicra pasjiH'ie-

HH5I, MM

0, 1 5 it Nienee
0,15-0,3
0,3 - 0,5
0,5- 1

1 -5
Eo;iee 5

HopMbi KEO, %

FIpH BCpXHCM H

KOMGHHHpO-

B3HHOM OCBC-

meiiiiH !c,,
10
7
5

ripH 6OKO-

BOM OCB6-

memiH lmjn

3,5
2,5
2.

4 j 1,5
3 1 ,

2 0,5

4.2
3HaH6HHe CBeTOBOH XapaKTepHCTHKH OKH3 -

OTHomenne
fljiHHbi noxieuie-
HHH A K era UIH-
pHHe B (pHc. 4.1)

4 H 60^ ee
3
2

1,5
1

0.5

Stta'ieHHe CBCTOBOH xapaKTepHCTHKH npw oTHomeHHH umpHHbi
noMemeHHH B K BO3BbiiueHHK) Bepxnero Kpaa OKHB Hafl ropn-

3OHT3JIbHOH paSoHCH nOBepXHOCTbK) h| (pHC. 4.1)

0,5

—
9,5
11,5
13

"To""1

—

1

—
8,5
10

11,5
15

—

1,5
7

9,5
11

12,5
17
22

L_2__
9,5
11,5
13
15
19
27

3
12
16 >
18
20
25
42

r—4—l
15
19
22
25
35
...

5
17
23
26
30
42
— _

6
20
26
30
35
45

—

4.3

3naqeHHH KO3(|x|)imneHTa K, yMHTbisaiomero lareneHHe OKHa npotHBO-
CTOHIUHMH

L/H 1 0,5
KO3(|)4>HUH-

CHT1,7

I

1,4

1,5

1,2

2

1,1

3 n 6ojiee

1

. L - paccTOSHHe MCMcay paccMarpHsaeMbiMM H npOTHBo-
CT05HUHMH 3jjaHIIHMI(; H - BWCOT3 paCnOJIOWCHHa KapHH33 npOTHBOCTOd-

uicro sflaiiHJi iiaa noaoi<onnnKOM pacc.viaTpnBaeMoro oKna.

Ta6jiHita4.4

CBBT npH Bepx-
H6M OCBeiUCHHH H 6OKOBOM

KoJlHHeCT-

BO OKOH B

noMeme-
HHH

1

2

3 H 6ojiee

CpeflHeBSBeuieHHbiH
KO3(|)(|)HUHCHT OTpa-

WeHHH CTCH, nOTOJIKa

H nojia noMemeHHH

Pep

0,5
0,4
0,3
0,5
0,4
0,3
0,5
0,4
0,3

3HaMCHHe KO3tJHJ)HuneHTa ri ripH OTHOUICHHH
BWCOTbi noMemeHHH h K ero umpHHe LO (B)

0,16

,5

,4
, J

2
,3
,2
,1

0,36

,6

^

^3
4
!s
,3
,2

1,1

0,66

1,7
1,6
1,4
1,6
1,5
1,4
1,3
1,2
1,1

1,0

,9
,7
,5
,7
,6
,5
,3

1,2
1,1
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Ta6jinua 4.9
KO34>4>nunenTa oTpax<eHHH or noTOJiKa, CTCH H nojia

riapaMer-
pw

Pur, %

POT, %

Pn, %

Flpe,nnocj!e;|iiHii UH(

1
70
50
30

2
50
50
10

3
70
50
10

4
70
50
30

>pa HOMepa ciyaeii'iecKoro fwjiera
5
70
30
30

6
L_50

50
10

7
70
50
30

8
70
50
10

9

70
30
30

0
50
50
30

KOHTPOJibMblE BOHPOCbl

1. KaK HopMHpyeicfl ecTecTBCHHaa ocsemeHHOCTb?
2. KaKHe BHflbi ecTecTBCHHoro ocBciuemifl Bbi 3Haere?
3. KaKHe Tpe6oBanna n peats BJISIIOTC si K ciicreMaM npon3Bo;icTBenHoro oc-

BCUJieHHfl?

4. Flo KaKHM napaMerpain onpeaejiHerca pa:tp»;.i paGorti?
5. HTO xapaKrepH'jyeT «cneKTpajibnas BnanocTi.», B iie\ saKJUOMaeTca ee

OCo6eHHOCTb? 3HepreTHMCCKHe H 4>OTOMCTpMMeCKHe BCJlHHHHbl.

JlHTeparypa: [1; 2; 7; 10].

PACKET HCKVCCTBEHHOH OCBEIIIEHHOCTH B nPOM3BO^CTBEH-
HOM nOMELUEHMH

B npOHSBOflCTBCHHOM nOMemCHHH AJIHHHOH A, QJHpHHOH B, BblCOTOfl H H6-

o6xoflHMO yctaHOBHTb HCKyccTBeHHOe ocseiueHHe, cooTBercTByioujiee onpe/ie-
jieHHOMy pasp»Ay spwrejibMbix paGor (En,i,,) B ^aHHOM noMemeHHH. B COOTBCTCT-
BHH c HCxoflHbiMH aaHHWMH (no BapHaHTy) B 3aaaHC rpeSyercH

1. HeoSxoflHMoe KO-THMCCTBO ocseTHiejibUbix npuSopoB
HOpMKpyeMOH OCBCmeHHOCTH B npOM3BO4CTBCHHOM

2. MoUJHOCTb OCB6THTejIbHOM yCTBHOBKH.

3. FlpeflcraBHTb cxewy pasMeiuenHd ocBCTHTejibHbix npw6opoB HJIH cosaa-
HHH paBHOMepHOro OCBCIHeHHS B npOHSBOflCTBCHHOM nOMeiUCHHH.

npOHSBeaeHHbix pacieroB c^eJiaTb BbiBo^bi.
1. Heo6xo«HMoe KOJIHHCCTBO ocBCTHTejibHbix npH6opoB fl

CHCTCMbi o6mero ocBeiueHHa onpeaejiaioTCs no 4)opviyjie:

FA • z • n • r|

rue Emjn - MHHHMajibHasi iiopMHpyeMaa ocBeinennocn. ripn o6meH CHCTC-
MC ocsemeHHa ana nw6paHHoro noMemeiiHH, JIK, onpeaejiaercsi m Ta6jiHUbi 5.1 ;

S - njiomaAb nona B npon3BOflCTBCHHOM rioMemeiiHH, M";
U-'K03<[)4)nuHen'i' aanaca;
FA- CBCTOBOH rioTOK, cosflasaeMbifi o^HOH jiaMiioH, JIM,

ca M3 TaGjiHuw 5.2 H 5.3;
z - KO3<lx|>nuneHT HepasHOMepHoc™ ocflemeiiHfl ripn oGuiefi CHCTB-

II - KOJ1HMCCTBO JiaMH B CBCTOJlbHHKe (flJIH J13MR HaKaJlHBaHHH 11 = 1 );

r| - KO34)<l)HHHeHT McnoJib3OBaHnfl cseTOBoro noTOKa, SBBHCHT OT no-
noMemeHHH (ft, KO34>4'HUHeHTOB OTpaweHHH OT CTBH PCT H noTOJi-

ica PUT, naxoflHM HS Ta6jiHUbi 5.4.
llpii 3TOM noKa33Tejib rioMeineHHH (p onpeAejiaeroi wi 4>opMyjibi:

A«B

r;ie A n B - niiHHa H ujHpHHa nojia npoH3BoacTBenHoro noMemeHHa, M;
Hp - BbicoTa nojjseca cBeTHjibHHKa, oripeziejiHeTcsi KaK paccTOHiiHe

MC)Kfly VpOBHCM pa6o46R rOpH3OHTajlbHOH llOBepXHOCTII H CBeTHJlbHHKOM.

2. MoillHOCTb OCBeTHTCJIbHOfi yCT3HOBKH AJI51 CO3fl3HHSI HOpMHpO-

BaiiHoH o6uueH CHCTCMH ocBemeHHa onpe/iejiaeTca no (J>opMyjie:

W = WA- m ,

r/ie WA - MoinnocTb OJHOH jiaMtibi B CHCTCMC o6mero ocsemenHsi, BT;
m - KOJIHMecTBO jiaMn, HcnoJibsyeMbix Ann o6mero ocBetueHHH.

MoiUHOCTb OCBeTHTejlfaHOH yCTaHOBKH MO5KHO T3KX(e OnpeflCJlHTb 00 MCTO-

Ban (fljia jiaMn HaKaiiHBaHMH):
E . »S.k

_ mm _ .

cp

rue Emj,, - HopMHpyeMaa MKHHMajibHafl OCBemeHHOCTb B CHCTCMC oSujero

ocBetueiiHH, JIK, onpe^ejiaercH H3 TaSjiHuw 5.1;
S - njiouiaflb nojia, M";
k - Ko:xJMJ)HUneHT 3anaca;

Ecp - cpeflHHa ropusoHTajibHaa OCBemeHHOCTb ripn pasHOMepnoM
npH6opos n pacxo^e 1 BT/ M2, JIK, onpe^ejiHeTOi vn Ta6jiHUw 5.5.

3. flj!51 COS^aHHH paBHOMepHOfi OCBeiUCHHOCTH HCO6xOflHMO, HToSbl OTHO-

tueHHe paccTOHHHa Mew^y ocBeTHTeJibHWMH npH6opaMH L K Bbicore HX
noflBeca H(. Sbijro o^HHaKOBbiM: (HOCHT peKOMeHflaTejibHbifi xapaKTep)

a) npM pa3MeweHHH ocBeTHTCJibHbix npH6opOB napajiJiejibHbiMM
L/H,,= 1,4- 1,8,

6) ripn paiMemeHKH ocoeTHTejibHbix np«6opoB B maxMa-niOM

23



I,/H,.= 1.8-2.5
Tlpn pa3Meinemin ocBCTnreJibiii>ix npiiOopou i:ia CXOMC
Ta6jinuaMH 5.6, 5.7 H PHC. 5.1

2000.

II il li II "t*1

1
1

.1

X

6)

PHC. 5.1 3ci<H3 pa3pesa H njiaiia annaparnoro 3ajia rejierpacjw co
CXCMOH pasMeaienHa:

a) CBCTHJibHHKOB THna /IioueTxa: I- CTOJIW, cryjibn; 2-
HHKH;

6) CBetHJlbiiHKH THna AO/(: 1- CTO.-IU, cry.ibs; 2-

Ta6jinna 5.1

HopMbl Ha OCBemCHHOCTb pa3JIHlIHblX nOMetUCHHH Emjn, J1K

HaiiMenoBantie npoHSBoxacrBeHHUx noivie- 1 fajopaspHflHbie
menufi 1 JiaMnw

JTaMnbi HaKajm-
Bamis

Flo'iTOBbie npe,anpH5n HH
3aji onepamtOHHbifi

IToMeiueHiis nun o6pa6oiKH raseTiiofi H
nHCbMeHHOH KOppCCnOH/ieHUHM

200

300

150

200

Tejierpa(|)Hbie npe^npHsiTHsi
AnnapaTiibiH uex OKOHCKHOH annaparypw

IJ^eX 4>aKCHMHJlbHOM CB513H

Uex re,ierpa(l)Hbix KaHaJioe
Kpocc

OyHKTbi npiieiua raier no Kana/iaM CBHSM

300 j 200
300 1 200
200 j 150
300 200
300 200

PopojiCKHe H ceJibCicne Tejie(|)OHHbie craimim
3aji KOMMyraTopHbiH PTC I 200 1 50

AnTOMaTHbiH 33^ ATC, MTC j 200 | 150
BiopocnpaaoK j 300 j 150
Biopo pCMOHra 1 200

nep(|)opaTopna» | 1 50
KoMMyraTopiibrH uex 300

3an craTHBOB j 200
Oj'HKT neperoBopubiii

JlHuefiHO-annapaTHbiH uex, annaparHaa
200
200

150
!_ 100

200 '
150
150
150

AnnapatHfaie CTBHUHH upoBo^Horo semanHH
IJCV, OyC H ycHJiHTejibHfaie no^craHUHH200 150

CTBHUHH pajuioyjnoB 150 100
riepe.aaioiij.ne H npneMHwe paflHOcraHmm

3aji nepeaaiHHKOB
AnnapatHbie, JIAU, yATC

AnnapaTHaa aBTOMaTH3HpOBaHHaa He 06-
c.ny>KHBaeMafl

200 150
200 250

150100

ripoHSBoacTBeiiHbie noMemeHHH, o6mne fljia ueex npeanpH»THH CBSSH
FeHepaTOpHbie (BbinpflMHTe^bHbie) asTO-

FenepaTOpHbie (BbinpHMHTejibHbie) Heae-
TOMaT. 3ny

150

200

100

150
1

, /imejibHbie10075
JIa6opaTopn>i300200



5.2
3HaneHne cBCTOBoro noTOKa Jiaivin HaKajiHsaHHH FA

MomHOCTb
Jiaivinbi, BT

40
60 ,
too
150
200
300
500
750
1000

Hanp5i)i<eHHe
CCTH, B

127
127
127
127
127
127
127
127
127

CReroBofi no-
TOK, JIM

" 225 ~1
380
1275
2175
3050
4875
8725
13690
19000

HanpaHccHHe
CCTH, B

220
220
220
220
220
220
220
220
220

CBCTOBOH no-
TOK, JIM

^_ 336
540
1000
1710
2610
4100
7560
12230
1 7200

Ta6jinua 5.3

3HaHenne CBCTOBOTO noroica .niownHecueHTHbix JiaMn FA

Tnn JiaMn u

JWJ-20
JIfl-20

JIXB-20
JIB-20

J1TB-20
JWJ-30
JUl-30

JIXE-30
J1B-30

J1TB-30
JlflU-40
Jlfl-40

J1XB-40
JIB-40

JITB-40
JWU-80
JIfl-80
JIXE-80lj
JIB-SO /

JlTB-80

MomHOCTb, BT

20

30

40

80

Hanpsi/Keime Ha jiavtne,
B

60

108

108

108

CBCTOBOH IIOTOK,
JIM

620
760
900
980
900
1100
1380
1500
1740
1500
1520
1960
2200
2480
2700
2720
3440
3840
4320
3840

Ta6jini|a 5.4
Ko3(jx|>nunenTbi ncnojib3OBami5i cseTOBoro noroKa pasjiHHHbix jiavin - r\n CBCTHJIbHHKa

1. YnnBepcajib 6e3
sareHHTejiH
YnynM

2. YnHBepcajibc
jareHHrejieM

3. r.ny6oKOH3Jiyim-
rejib 3MajinpciBaH-

HWH

Jltouerra

Ofl, A0£

O,fl,P u OBJI-6

OJK>

RIM

l<O3(|K|>HUHeHTbI

orpaxceHHSi
rioTOji-
xa pnT ,

%
70
50
30 j
70
50
30
70
50
30
70
50
30
70
50
30
70
50
30
70
50
30
70
50

L 30

CTCH
Oi~, .

%
50
30
10
50
30
10
50
30
10
50
30
10
50
30
10
50
30
10
50
30
10
50
30
10

K03(|>(|>HU,HeifTbI HCnOJIb3OBaHH

HHflCKce noMemeHHfl <

05

22
20
27
19
15
12
28
22
19
22
21
18
30
25
20
28
24
21
30
21
19
20
18
15

07

39
34
30
32
28
25
36
31
28
34
31
27
38
33
29
35
30
27
36
29
25
27
25
21

1 0

49
43
39
39
35
31
45
40
37
44
40
36
47
42
38
44
38
34
47
38
33
35
32
28

1 5

55
50
46
44
40
36
54
49
46
52
47
43
57
52
47
52
47
43
59
47
42
43
38
35

70

60
55
51
48
44
40
59
59
52
56
52
48
62
57
54
56
52
49
67
53
47
48
43
40

30

66
62
58
53
49
46
64
61
58
62
57
53
67
63
60
62
58
55
75
59
53
54
47
44

n, %, ripn
)

40

70
66
62
56
52-
48
67
64
61
66
60
56
70
66
64
64
61
58
79
62
56
58
50
47

50

73
69
64
57
53
57
69
66
63
68
62
58
72
69
66
65
62
60
82
65
58
60
51
49



pai3HOMepnoM
o6mero

Ta6jinu;i 5.5
npH6opoB

MoiUHOCTb JltlMfl BT

40
60
100
150
200
300
500
750

1 000

OcuemenHOCTb Ecp, JIK, n
127
5,5

" 6,0 ~ ~
6,5
7,4
7,7 ^
8,1
8,9
9,2
9.8

pH nanpa>i<eHnax CCTH, D
220
4,9
5,5
6,0

i 6,8
\L 7,2

7,6
8,2
8,7
9,1

npn6opoB
OCBeiUCHHOCTH (iy>KHO

PasMepw

K03(|)(|)MUHeHTO,87.

5.6

riapaMeTpw

MM

.HlHHa, MM

MomHoeib JiaMribi, BT
15

25

30

25

437,4 i 894.4

40 i 80

38 ; 38
i

1199,4 ] 1481

125

38

1481

5.7
OTHomeHiisi L / HI> paccToaHitfi L Mewfly ceerHJib-

HHK3MH H BbicoTOH noflBeca H|. MX Haj paQoHefl noaepXHOCTbK)
Inn cseTHJibHHKa

VHHBepcajib c sareHCHHeM n 6et
saTCHeHHJi (YMO)

(rnM)
Jlrouerra uejibnoro creKjia

CseTHJibHHKH CX, B3- 1 6e3 oTpa'/KaTejia
Ko^buesbie cBernjibKHKn

CeeTHJibHHKH CX, B3- 1 c OTpajKaxejieM
CBCTHJibHHKH fljia ;iaMn flPJl, TCP n TKP

CBCTH/lbHHKH B3pblBO3amHrHblf

CsCTHJlbHHKH C JIIOMHHeCUeHT!lblMH J13M-

naMM THna Ofl, O^P, O£OP, OBJ1- 1

OnTHMajifaHoe

1,5

1,4

1,4
^ 2,0 1

1 5
r~ 1,5

0.9
[ 1,4

Or 1 ,3

flonycTHMoe

1,9

1,7

1,6
2,5
1,7
2,0
1,0
1,8

ao 1,5
_ _

I a6jiHua 5.8

BapiianTbi pacMera HCKyccTBeiiHoi'i ocueiuem-iocTH B npon3BOACTuennoM
noiviemeHHH

TlapaMeT-
pw

A, M

B, M

H,,,M I

k

JlaMnu

nocJieAHflfl uH())pa HOMepa cry/ieH4ecKoro Snjiera
1

2{Lj
10

3,5
1,5

JIE-
40

z I 0,9

L.Pnr.% ! 70

L PCT,% J 50

2

JJLJ
r 12

2,7
1,5

JIA-
40
0,9
50

30

3
18
14
3,5
1,5
m- 80
0,9
30

4
12
8

3,0
1,5

JlflU-
80

, OJL,
70

10 50

5
14
9

I~2T~
1,5
w- 40
0,9
50

30

6
16
9

3,5
1,5

JTB-
40
0,9
30

10

7
20
14
3,0
1,5

JW-
80
0,9
70

50

8
12
8

2,7
1,5

ji.au,-
80
0,9
50

30

9
15
8

3,5
1,5

JW-
40
oT1
30 U

10

0
18
12
3,0
1,5

JIE-
40
0,9
70

50

BCCX sapnaHTOB cBerHJTbHHKOB - AOfl; n = 2.

(uapiiaHT - npeanocJieaH«« UH([)pa HOMepa cry/teHMecKoro SHJiera)

BapxaHT
I
2
3
4
5
6
7
S
9
0

HaHMeHosaHHe npoi«BO,ncTBeHHoro noMeiueHHa
AnnapaTHbifi uex OKoneHHoft annapaTypw

UeX (J)aKCHMH^bHOM CBS3H

Uex Tejierpa(|)Hbix KanajiOB
3aji KOMMVTaTopHoH PTC

Biopo peMoura
nep(j)opaTopHaH

3ajl CT3THBOB

OeperoBopHbifi nyHKT
J1AU

CT3HUH!! paflHOy3JIOB
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QOCB = 860 -Pocn • a • P • cos (p, KH-ajiAi.
r.ae 860 — reruioBofi 3KBin)UJiem 1 i\"Bi«ii;
POCB - MOlUHOCTb OCBCTHTejlbHOH CHCTCMbl, k'Bl« H;

a - K[~m nepeBO.na 3jieKTpnMecKofl jneprmi B Teiuionyio (A-'IH JiaMn naKajinBann«
- 0.92, /IJIH jHOMHHccneitnibix JiaMn -0,1 - 0,2, .a/ifl BeiniumopOB - 0,4);

P - Kim OflHOBpeMCHHOCTH paGOTbl OCBCTHTCJlbHOH CHCTCMbi; COS (|> = 0,7-,08;

QA - renjio, BbiflejineMoe paGoraiouuiM nepconaJio\i; onpeflejiiieTcsi H3
(|)OpMyjibi:

QA = KA (q - qiicn), KKanAi,
rfle KA - KOJIMHCCTBO pa6oTaiomnx; (q - qncn) - rerijio, Bbi/iejiaeMoe JiioflbMH B
pa6o4ee noMemcHHe (onpeflejiaercfl 113 PMC. 6.1 ). 3^ecb q - TennoBbmeJieHHe OA-
HOTO MenoBCKa, KKSJI/M; qncn - renjio, sarpaMeiiHoe Ha ncnapeHHe, KKOH/H;

Qp-renjio, BHOCHMoe B noMetneiuie co.nneliHoii pa;mamieH;

Qp = m -F • q „, KKaji/^i,
rfle m - KOJTHMCCTBO OKOH B noMetneumi; F -- njioma,ai) o/iHoro OKHB, M", qo - KO-
JIHMCCTBO renjia, BHOCHMOFO 3a Mac 'icpei ocreiaieiinyio ncmepxiiocTb
1 M2, onpeaejiaercji H3 Ta6.'inuw 6.2 B COOTBCTCTBHK co croponoR csexa H

TOH.

ECJIH HCT flOnO^HHTe^bHblX yC.IOBHM, TO B nOMeiljeHHHX C 6ojlbUJHM KOJIH-

46CTBOM TCnjIOMsGblTKOB MO5KHO CMHT'aTb, MTO Tenj!OOT/iaiI3 eCTBCTBeHUblM IiyTBM

npH6^H3HT6JlbHO p3BH3 KOJlHMCCTBy TBOJia, BIIOCHMOfO B rlOMCmeilHe COJIHCHHOH

paanaun6H, r.e. Qp = Qora. /Jjisi renjioro nepnofla roaa npHnarb Qora = 0.

250

200

150

100

SO

1520253035 t.'C

PHC. 6. 1 . 3aBHCHMocxbMCJIOBCKOM renjia or KareropHH BbinojiHae-
MWX paGor M TeMtieparypi.i

1. FlpH najiHMHH H36biTKOB Tenjta nacoBoe KOJIH MCCTBO BO'wyxa,

a HX yaajiennH, onpe;ic.n«cTCsi in cooriioineiiiis):
L = Qii36/(c-y.AT), M'/M,

ci, QH'i6 - H36biroMHoe renjio, KKSUI/M;
c - yflejibHaa TenjioeMKOCTi. Bosayxa, c = 0,24 KKBJI / (Kr • K);
AT= TBWX - TBX; TBUX - rcMneparypa BO3ayxa, Bbixo^Hmero H3
TBX - TeMiieparypa sosayxa, nocrynaiomero B noMemenne;
y - njio'ruocTb sosayxa, y = 1 ,2 I\T/ M .

MHHa AT npw pacnerax Bfai6npaercfl B 3aBHCHMOCTH or renjionanp>i>i<eHHOCTH
xa - QH = Qi«6 / V, V - ootew noweiueHHsi.

F.CJIH Tenjionanp5i>KennocTb sosayxa QM< 20 KKan/(M''- M), npnnnMaior
AT = 6 K; npw QH> 20 KKan/( M' • q) - AT = 8 K.
2. Flpn renjioH36biTKax ciicreMa seHTHjismHH ao^)KHa o6ecne4MTb

n = L/V, lAi ,
L - MacoBoe KOJIHMCCTBO BO'jayx

noro renjia - QniG, M' Ai; V — oG'beM noMeujei-iHsi, M" .
y,aa-nenne n36uTOM-

Ta6;iHua6.l
Hop.Mw norepb noTpcojiaeMofi MOUUIOCTH Ha TenjioBbiflenennji o6opy,aoBaHHH

____ Te.ne([)OHHbix cranuHH (T|)

HaHMCnosanne oSopyaosaHHa

KoMMyrauHoiiHoro aBTOMaiHoro sajia
CraTHBHoro 3aiia

VBCM
JlHHefiHO-annapaTHoro uexa

KoHTpojibHO-H3MepHTejTbHofi annapaty-
pu

Ko3([)([)HUHeHT nepexofla ren^a B noMe-
meHHe

0,95
0,90
0,95
0,95

0,95

HopMbi noiepb nojpeGjiHe.MOH MOIUHOCTH na renjioBbiaeJieHHSi no
Te;ierpa())HOM CTSHUHH

Ucx (ynacTOK)
Ko3(|)([)HuneHT nepexoaa reruia B

KoMMyrauHH Kanajiou
Tejierpatj)Hbix Kai-iajios
OaKCHMIIJlbHOH CBS3H

AnnapaiHofi
PeryjinpoB04Hbie, peMOHTHwe vnaciKH

0,75
0,95
0,95
0,75
0,75



nepe3 ocreKJieHHyK) noBepxnocrb q p, KKa;i /(H •
XapaKTepw-

CTHK3 OCTCK-

JICHHOH no-
BCpXHOCTM

OKHB c flBofl-
HblM OCTCKJie-

HH6M c aepe-
BflHHbiMH ne-
peaneraMH

OKHB c flBofi-
HblM OCTCKJie-

HH6M C M6-

TajUlHMCCKHMH

nepenjieraMH
<I>oHapb c

flBOHHbIM Bep-

THKOJIbHblM

OCTeKJieHHCM

H MeranJiHie-
CKHMH nepe-

CropoHa csera H lunpora, rpa^

lOr

35

110

140

130

45

125

160

130

55

125

160

160

65

145

ISO

170

IOrO-BOCTOK

H loro-sanaa

35

85

110

110

45

110

140

140

55

125

160

170

65

145

180

170

BOCTOK H 33-

35

125

160

160

45

125

160

55

145

180

65

145

180

160180180

Ceoep, cese-
pO-BOCTOK,

ceaepo-sana^

35

65

80

85

45

65

SO

85

55

65

80

85

65

60

70

70

.3

BapHanTU K pacnery napaMerpoo BosayuiHofi cpeAbi npon3BO.acTBeHHoro no-
npH H36biTKax renjia

Ho-
Mep
Ba-
PH-

ra
1
2

1

^4

5

6
7
8
9

0

Po6

KBr

5
3

5

8

2

4
9
6
8
7

11

0,7
0,8

09

0,9

Poc
B,

K-BT

..
2
|
•»
1

3

0,9

0,9
0,8
0,9
0,9
0,9

I

a

0,9
0,1

09

0,1

0,2

2,8 J 0,1
2,4
3
2
I

0,2
0,2
0,2
0,2

p

0,7
1

1

1

0,5

0,6
0,8
0,5
0,6
0,8

KA

8
7

10

12

3

5
4
10
7
6

Ka-
TC-

ro-
PMS
pa-
6or

3
2

3

3

1

2
2
1
2
2

F
2

M

4
3,5

5

6

4

4
5
4
5
4

m

5
4

4

4

3

3
4
4
4
4

CropoHa
cnera H
uiHpora

K)r, 55
Cenep, 65
Ceaepo-

BOCTOK, 65

(Or, 65

65
3anafl, 65
Ceoep, 55

(Or, 55
(Or, 35

Sanaa, 55

. . \, M

280
.340

360

440

180

250
300
320
340
400

= 0 t = 25 "C (pHC. 6.1). CojineHHaa pawauHg icpes
noeepXHocTb OKna c jiBOHHbiM ocTeKJieHHCM H flepeBHHHbiMH nepen^exaMH



KOH TPOJlbl IblE BOriPOCbl

1. BjlHHHHe MHKpOKJlHMaTHMCCKMX yCJlOBHH 113 OpraHH3M

2. HopMHposauHe napaMerpoB MHKpoKJiiiMaTiiMecKHX ycjiOBHH.
3. KBKHC (jiaKTOpbi npon3BO,ncTBennoii cpejibi BaM H-inecTiibi?

OxapaKTepHsyfire HX.

4. KaKHe CHC'reww npoi«BO,ncTBeHHofi BeHTH.n»nHii BaM HSBCCTHW?
5. HTO o3H3HaeT Kpainocib B03/iyxoo6MCiia H i<ai< ona

Jliirepaiypa: [I; 2; 6; 7; 12].

PACKET FIAPAMETPOB CHCTEMbl MECTIIOH BEIITHJWUMM

B npOHSBOACTBeHHOH JiaQopaTOpHH npOBOASlTCSI TeXHHMeCICHC OnepaUHH, CBfl-

33HHbie c nafiKOH. Jljisi VJiaBJiHBaHHJi H yflajieHHH spenHbix npHMCcefi (CBHHCU, OJIOBO H
Of.) HenocpeACTBeHHo c MBCT MX o6pa30Banim acwi7Kna 6i,irb ycranoBJieHa MecTHan

BeHTHJTHUHa. YflajieHHe 3arpji3HenHoro BO3;iyxa c ee noMOQjbio ocymecTB-
cneuna^bHbiMH ycrpoftcTBaMH - 30Hra,\in, ycranoB;ienHbiMH nafl noBepxHo-

crbio pa6onero croiia. Flo HSBecrnbiM xapaKTepm'THKaM npHnoa, Ko^HMecTBy naeK B
Mac, CKOPOCTH BcacbiaaHHa Bosjiyxa c BpejiHbiMH BemeciBaMH, B sajiane

1. KOJIHHCCTBO Bwacjianameroca npH nailKe cBiinua.
2. MacoBoe KOJIHHCCTBO eosayxa, neoGxonHMoro nm yaajieHHH napos
3. PasMepbi 30HT3 (njiomaflb) ana onTHMajibnoii pa6ori,i MCCTHOH BCHTHJTHUHH.

Flo pe3yjibTaraM pacMeroB caejiaib BbiBo/ihi.

1. KOJIHMCCTBO Bosayxa, yjajiaeMoro B revenue liaca Mcpes 3onr, onpeaejiaerca:

L = 3600.V.F, M-VH

rfle: V - cpeaHHH cKopocrb BcacbmaHMs BO3flyxa qepe-i IOFIT, M /c;
F - njiomajjb oTKpwToro npoeivia, M".

PeKOMCHflyeMbie CKOpOCTH BCaCMBaUHfl B 30lir ;ui;i HCKOTOpblX npOH3BOflC'rBCH-

Hbix onepauMH npHBeaenbi B ra6ji. 7.1. CKopocn> BcacbiBamiH aojDKHa o6ecneHHTb
npHcyrcTBHe BpeaHbix npHMecen, ne npeBwuiaiomiix npeacvibno jionycxiiMvio KOH-
ueHTpauHK) (n,HK). B MacrepcKHx H noMememiax, me npon3Bo.anTcii nacrpoHKa H
peMOHT annaparypw cB5i3H, CKOpocrb BcacbiBamisi ;ioji>KFia 6i,n b He Menee 0,6 M /c.

cjieflyer HMCTI, B Bujiy, MTO CKO-
HOIIT 3aBncnr or KoncipyKHHH H pa3MepoB

npoeKTiipoBaHnii Mecriioii
pocib 4Bii)i<ennH Bosjiyxa 'jepes
npneMHoro OTBepcTHa SOHTB.

pacnerax cjieayei VMHTbiBarb, MTO cpe^Hiisi cicopoctb BcacbisanHa MOTKCT
1,05-1,25 M/C, ecjm 30117 OTKPI.IT c 'lei'wpex cropon; 0,75- 0,9 M /c - c &ny\; 0,5- 0,7 M/C - c oflHofi cropoHbi.

MoiiraMce, PCMOHTC H HacrpofiKe amiaparypbi CB»3H miipOKo HcnoJii.3YK)TCii
naeiHbie onepanHH, Kor;\a B KanecTBe npnnoH HcnojibsyiorcH Jier-

MarepiiaJibi, coaepwaiUHe CBHHCU. B JTHX cjiynaax KaMcaoe paSoiee MCCTO
U.omKHO Sbitb o6opy4OBano CHcreMofi MCCTHOH BeiiTHJiauHH, KOHcrpyKUMn H napaMer-
pbl KOTOpOH 33BHO1T OT KOJlHMCCTBa BblACJDHOlllHXCH npH HaHKe fiapOB CBHIIIJa:

Kc = p.r.R«N,

r^e: p - oTHOcnreJ!bnoe KOJIIIMCCTBO CBmma B ripunoe;
r - oTHOcinejii.iioe KoiiHLiecTBo cBtuma, Hcnapaiomeroca B BO3^yx pa6olieH 3oiibi

npH OJ.IIOM nafiu'e;
R - pacxon npi-inos na O^HV naHicy, r;
N - KOJIHlieCTBO liaCK B 43C, 1/4.

Han6ojree pacnpocrpaHei-uibiMH SSBMHOTCH CBHHUOBO-ojioBdHiiue npHnoH. Ko-
JIHMCCTBO npnno5i Ha ojiHy naRicy H KOJIHMCCTBO uaeK B Mac sa/iaiorca B rexnojiorHMe-
CKHX Kaprax, paspadoTamibix HJIH roro HJIH IIHOPO BH^a MOHTHpye.Mofi annaparypu,

B nepBOM npn6jinH<enHH MO>KHO CHMrarb, IITO npH 3JieKTpoMOHTa>i<e o6i>eMHbix
3/ieMeHTOB na o^Hy nafiKy pacxoayerca B cpe^HeM 0,lr npnnoH, a npw MOHrawe MHK-
pocxe.M - 0,05r npwnoH. MHCJIO naeK B Mac oSbmno cocxaBjiaer 40 - 60 c ynexoM spe-
MCHH na orSop H ycraHOBKy Heo6xoflHMoro 3^eMCHTa.

2. O6teM B03^yxa, KoropbiR Heo6xoflHMO y^ajiHTb H3 pa6oHefi soHbi sa CAH-
HHuy BpeMeHH^onpeaejiaeTca no 4)opi\iy^e:

-Kn

KC - KOJTHMCCTBO napOB CBHHUa, BblAejl>IIOWHXC51 B eflMMHUy BpCMCHH npH

r/nac;
KCIAK - npeaejibHo AonycTHMaa KOHuewTpauHa napos CBHHUa (0,01 Mr/M3);
KH - KOHneHTpanHa Bpe.fiHbix npHMecefi B BO3Ayxe, nocxynaiomeM B
BeHHoe noMemeuHe (B aaHHOH 3a;iaMe cMHraercH, KTO KH = 0).



Ta6jwua 7.1

SOHTB onpe^ejiaeTCH no

F=A.B=-
raff A H B - jiHHCHHbie pasMepu sonra.

UpH 3TOM HyHCHO 3HaTb(B K3KHX

Mbl H3 COOTBCTCTByKHUHe BCJIHIHHbl.

BapnaHT Bbi6npaeTca m ra6jiHu 7.2 H 7.3 no
HOMepa CTyfleHHecKoro 6HJiera.

Bwa npOH3BOACTB6HHOtt

onepauHH
naflKa npnnoHMH, co^ep-

KaiKHMH CBHHCU

nafiKa npH orcyrcTBHH
CUHHUOBblX KOMnOHCHTOB

OpOMblBaHHe B 6eH3HHC

OKpaCKB (KHCTb, B3JIHKOM

H T.fl.)

nyjibBepH3aropoM

B 3JieiapHHecKOM nojie

BosMOHCHbie Bpe,nHbie BW-
jl&neHHfl

A3pO30^H CBHHUa

AaposojiH MerajTjioB

napu 6eH3HHa
Aaposo^H, 6e3 apo.MaTH-
HecKHX yrjiesoflopoflOB B

JiaKOKpaCOHHOM nOKpblTHH

AsposojiH 6e3 6eH3o^a, c
apOMaTHMCCKHMH yrJlCBO-

flOpOflaMH

AsposojiH 6e3 apoMaTHHe-
CKHX yrjiesoflopoaoB H

CBHHUOBblX COeaHHeilHH B

JiaKOKpaCOMHOM nOKpblTHH

Co CBHHUOBblMH COeflHHe-

HHHMH HJ1H apOMaTMHC-

CKHMH ynneBOflOpOflaMH
(Kpoine 6eH3ojia)

Co CBHHUOBblMH COeflHHe-

HHKMH HJIH apOMaTHHC-

CKHMH yrjieBOflopoflaMH c
6CH3O^OM

A3pO3OJlH ^aKOKpaCOHHWX

MarepnajioB

CpCflHHS CKOpOCTb, M/C

0,7- 1,6

0,4 - 0,5

0,5- 0,6

0,5

1,2

1,0

1,3

1,7

0,3- 0,5

3600-V

HSMepCHHH ycTaHOBJlBUbl HOp-

noc.ie^HHM

BapnaiiTW K pac'iery
7.2

napaMCT-
pw

Tun ripn-
noa

P

R-T62, r

0

noc
-40
0,6
0,7
5

1

noc
-61
0,39
0,75

5

2

noc
-50
0.5
0,5
10

3

noc
-40
0,6

0,65
5

4

noc
-61
0,39
0,85

10

5

noc
-6IM
0,39
0,8
5

6

noc

0,39
0,75

10

7

noc
-40
0,6

0,85
5

8

noc
-50
0,5
0,95

10

9

noc
-40

,0,6
0,6
5

7.3
npe,anocjie.aiifl>i un<])pa HOMepa CTyaeHMecKoro Gnjiera

napaMer-
pbl

N, lAiac
V, M/C

0

50
0,75

1

60
0,85

2

L 5°Ij
0,7

3

40
0,8

4

50
0,9

5

' 50
1

6

60
1,1

7

50.
1,2

8

40
1

9

50
0,9

npocw.
OKOHHaHHH paCMCTOD C/T.CJiaTb BblBOflbl H OTBCTHTb H3 KOHTpOJlbHblC BO-

KOHTPOJlbHblE BOHPOCbl
1. KaKHe BpeflHbie BemecTBa Bbwe.iaioTca npH npon3BOACTBe annaparypbi

CBH3H?

2. KaK BpeflHbie BemecTBa noflpasaeJiHiorca no creneHH onacHOCTH?
3. HTO raKoe n^K? Kaxiie BHAW TIRK BaM

JlHteparypa: [1; 2; 6; 7; 12].

PAC4ET TPEBVEMblX nAPAMETPOB
PAEOHEMi 3OHbI

CPEflbl

Bbipa6otKe Tpe6oBaHHH K cHCieiviaM oQmeoSMeHHOH BCHTHJIHUHH
H3 Heo6xoflHMOCTH y^ajieHHd MS npoH3B04CTB6HHoro noMeme-

HHH BCCX npHcyTCTByrouiHX BpeAHOcreR: HSGWTKOB renjia, BJIBPH, rasos H nfaMH.
C STOW uej]faK> Heo6xoflHMO nposecTH npe/iBapnTejibHWH pacner BOSMOKHOH
KpaTHOCTH B03flyxoo6MCHa B nponiBOflCTBenHOM noMemeHHH oS-bCMOM V, npn

H3JIHMHM B HCM TenjlOH36blTKOB - Q,nf), BpCflHblX Pa3OB - Wt(), IlblHH CBHHU3,
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Ta6jinua 8.2

KOJIHHCCTBO

Bpe^HblX BblAC-

jieHHH W, r/q

CO
nwjiHpb.io3
HCTOKCHHHOH

nbijiH

ripeanocjieaHflH uncjjpa HOMepa CTyaeHHecKoro 6Hjiera

1

2,5
-

5,5

2

3,0
10

-

3

3,5

4

4,0
10

5,0 1 -

5

4,5
-

4,5

6

5,0
15

7

4,5
-

4,0

8

5,0
5

-

9

3,5_

3,5

0

3,0
5

-

KOHTPOJIbHME BOHPOCbl

I. KaKne napaMBTpw xapaKTepi-nyior MUKpOKjinMaT npoH3BoacTBen-

npH6opbi Hcno;ib3yiorca AHHnapaMeTpoa MHKpo-

HHH?

3. KaK onpejiejifleTCH neoSxoaHMasi KpaTfiocTb BO3flyxoo6Mena?
4. KaK onpeflejifleTCH 4)aKTHHecKaa KpaTHOCTb BOsayxooGMena?
5. CaHHTapno-rarHeHHqecKHe Tpe6oBaniiH i< BCHTHJIHUHH.
6. KaKas BCHTHJiJiUHa ycTanaBJiHBaeTCfl B aKKyMyjiHTOpnoM noMeme-

JlHTepaTypa: [I; 2; 6; 7; 12].

Sajiana JVa 9

PACHET HHTEHCHBHOCTH [11YMA B nPOHSBO^CTBEHHOM
nOMElUEHHH

B MaiUHHHOM 33JIC OaHOBpeMCHHO pa6oT3IOT TpH BeHTHJIHUHOHHbie yCT3-

HOBKH. YpOBCHb 3ByKOBOPO aaBJieHHS KatKOQU H3 HHX: LI, L2, L3 nB, COOTBeTCT-

BCHHO. KaK H3MeHHTca pesyjibTHpyioiuee B03^eficTBne MX Ha npneMHHK, CCJIH yc-
T3HOBKH paCnOnoWHTb H3 paSJIHHHWX paCCTOHHHSX OT HCPO - RI, R2, R3 M, H 6C-

JIH MOKfly npneMHHKOM H ycraHOBKaMH HMeioTCfl cTenbi - npcrpaflbi - Nl, N2,
N3, COOTBCTCTBCHHO? Flo HCXOflHbIM AaHHbIM, OTpaVKCHHWM B Ta6jIHU3X 9.1, 9.2,

9.3 H 9.4, HeoGxoflHMO onpejjenHTb:
a) cyMMapHyio HHTeiicuBnocTb uiyMa or Tpex HCTOHHHKOB Ha pa6oneM MCCTC;
6) HHTeHCHBHOCTb UiyM3, 6CJ1H CTBHbl H HOTOJIOK nOKpblTbl 3ByKOnOfJIOmaiOmHM M3-

TCpHajIOM.

CaejiaTb BMBOflbi no pesyjibiaTaM nojiyMCHUbix pacneTOB.
PaCMCT HlMeHCHHH ypUBHfl IIHTCMCHBHOCTH UjyMa C HJMeHCHHCM paCCTOJl-

HHSI R OT HCTOHHHKa wyMa npoHSBOflHTCS no (|)opMyjie:
LR = L - 20 Ig R - 8, «E,

T46 LR H L - ypOBHH HllTeHCHBHOCTH UiyMa HCTOHHHKa Ha paCCTOaHHH R MCTpOB

H OflHOrO MCTpa, COOTBeTCTBCHHO (L = LI, L2, L3).
ECJIH MeiKjiy HCTOMHHKOM luyMa H pa6oHHM MecTOM ecTb cTCHa-nperpaaa,

TO ypOBBHb HHTCHCHBHOCTH UiyMa CHHWaeTCH H3

N= 14,5 IgG + IS.flE,
rue G ' \iacca 1 M~ cTeHbi-nperpaaw, i<r.

VpOBCHb IIHTeHCHBHOCTH UiyMa H3 pa6oHCM M6CTC C yHCTOM BJIHHHHH CTC-

Hbi-nperpaflbi onpeflejmeTca KBK
L'R = LR - N, flB.

I HHTCHCHBHOCTb LUyMa AByX HCTOHHHKOB C ypOBHSIMH H LA H LB

I i<ai<
Ly = LA + AL ,^E,

: LA - HaM6ojibiuHH 113 flByx cyviMnpyeMbix yposHefi, aK; AL - nonpaoKa, 3aen-
i OT pasnocTH ypoBHefi (LA - LB), ^B, onpe^eJiaeTcsi no Ta6.n. 9.1.

onpeflejieHHH cyMMapHOH MOLUHOCTH necKOJibKnx HCTOHHHKOB cyM-
: cJie^yeT npoaoflHTb nocjiejiOBaTeJibHO, Ha'tHHaa c naH6o;iee HHTen-

CHBHWX.
CjieayeT yqecTb, HTO Ly onpeflejiaeTca fljiH Tpex HCTOHHHKOB uiyina, H

K3)KflWH HCTOHHHK paCCM3TpHBaeTCfl C COOTBCTCTBytOmeH CTCHOH-nperpaflOH.

riapaineTpbi (THH MaTepna^a, TO^mHHy H Maccy 1 M2) CTeHbi-nperpaflbi B3«Tb us
Ta6;i. 9.4.

flpH onpeaejieHHH HHTBHCHBHOCTH ujyMa nocjie noKpbiTHa CTCH H noTOJi-
KOB uiyMonorjiooiaiomHM MaTepnajioM flonycKaeTCfl npene6peHb aeflcTBHeM
np»Mbix ssyKOBbix jiynefi, npn 3TOM cjieayeT CHHTaTb, HTO CTeHW-nperpaaw Ha-
xoflHTCH BnyrpH noMemeHHH H Ha ssyKonorjiomeHHe BJIHHHHJI He OKasbisaioT.

CyMinapnoe sByKonorjiomeHHe CTBH, nojia H noTOJIKa onpeaejiaeTCH KBK:
M = Snm «a + Sc« P + Snm»y, efl. norn.,

rae Sum, Sc - cooTBeTCTBCHHO njiomaflH noTOJIKa H CTCH noMemeHHa, M ;
a, p, y - COOTBCTCTBeHHO KO3(JK[)HUHeHTb[ nOFJIOIUeHHil MaTCpHajIOB, KOTO-

pblMH HOKpblTbl ROTOJIOK, CTCHbl H IKWI. 3fl6Cb HeoSxOJHMO yHHTblBaTb paBCHCTBO

njiomaAefi HOTOJIKB H nojra. Flpn 3TOM cHH^enne HHTCHCHBHOCTH uiyMa cocTaBHT:
K=10-lg(M2/Ml),flE,

rae M2 H Ml- SByKonorjiomeHwe noMeweHHa 6e3 noKpbiraa CTCH H noTOJIKa cne-
unaJibHWMH sByKonomoiuaiomHMH MaTCpHajiaMH (Ml), H nocjie noKpwTHH xaKH-
MH MaTepnajraMH (M2), ea. HOPJI.

SnaHCHHe Ml BbiHHCJiaeTca c Hcnojifa3OBaHHCM KO3([)(|)HUHeHTOB al H (Jl, a M2 -
c HcriojibsoeanHeM a2, (32. Tlpn STOM HOJI riapKeTHbifl, B pacneTax npHHHTb
Y = 0,06l.
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B safla'ie paccMHTi,mae roi iianpsDiceimocTi, 3;ieinpnMecKpro
Moro Tpex<|>a3nofi BJ131I c ropiuoiiTaJii.iiwM pacnojioweHHCM
(pHC. 10.1).
HoMHHanbHoe ([>a3noe HanpaweHHe BJ13FI - U<1>.

npojiera JIHHHH - L.
BJI3n - d.

, co3,aaBae-

BucoTa KpenjieHHH npooo.ua - H.
Bbicora npoaiica npoaofla - H()

Crpejia nposeca - / = H - H,,.
npoBo^a BJI3F1 - r.

B saaane Heo6xoflHMo pacc
1. Hanp«>KeHHOCTb 3Jiei<TpnMeci<oro nojia E B TOMKC, yflaneHHOH OT 6;iH-

)KaHujeH onopw na paccroaHne - X, or OCH BJI30 - na paccroaHHe x, or nosepx-
HOCTH 3CM^H HO BCpTHKaJIH - ll (pHC. 10.2).

2. FIocTpoHTb rpa(|)Hic 3aaiiCHMocTH Hanpa*eHnocTH 3.neKTpnliecKoro noji»
OT saflaHHbix B Bauiein sapHaHte sejiHHHii X, x, h, c tuaroM 2 Merpa no xn = x + 8.

3. FlocTpoHTb rpa(|)Hi< 3auncnMocrti E(h) or TOM JKC Ha'iaJibHOH TOMKH X, x,
h, c luaroM I MeTp uo hn = li + 4.

1. BwcoTy pasMemcHHH npOBOna H,lp Ha paccTOHHHH X OT onopu onpe^e-
no <[)opMyjie:

Hnp = H-(4/«X/L)»(l -X/L).

HCKOMBH HanpSDKCHHOCTb 3JieKTpHMCCKOrO nOJIH, B/M, TpeX(j)a3HOH BO3-

ayuiHofi JIHHHH 3JieKTponepeflaMH c ropHSOHTajibHbiM pacnojioweHHCM
onpejenaeTCJi MS 4>opMyjibi:

A/(2kl-k3-k5)2+3(k3-k5)2+(2k2-k4-k6)2+3(k4-k6)2

Ko3({)(J)HUHeHTbi k HMCIOT cjieayiomHe 3HaiienHH:

k3 = x/mo2 - x/nn2;

k5 = (x-d)/mc2-(x-d)/nc2;

k2 = (Hnp - h)/mA2 + (Hnp + h)/nA2;

k4 = (Hnp - h)/tnn ' + (Hnp + h)/nD 2;

k6 = (Hnp - h)/mc 2 + (Hnp + h)/nc 2;

n = 3,14; s - flH3JieKTpHMecKaa nocToaHHax, 8 = 8,85« 10 "''<|)/M.

46

IesKii ma, nib, mc- !1a. nb- 'V ~ MHJIMIOTCSI ninoreiiyjaMii cooTBeicrnyiomux
npHMQyrojibubix TpeyroJibHUKOB (CM. pnc. 10.2) H onpe/teJiaioTCH

na=)/(x+d)2+(HIIp+h)2

mb=Jx2+(Hnp-h)2

nlc=A/(x-d)2+(l-Inp-h)2nc=A/(x-d)2+(Hllp+h)2

H

777777777

"*""-̂.

H,

rf
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• 1 """

-7^77777777777777, +\
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77777777777

PHC. 10.1. K onpeaejienHK) BbicoTw pasMemeHHa JIHHHH (npoBoaa)

H34 seMJiefi Hnp na pasnux paccToanHsx OT onopu - X



PHC. 10.2. K BbmHCJieHHK) iianpflxceHHOCTH 3Jie«TpHHecKoro nojia
B6JIH3H BO3ayLUHOH JIHHHH 3JieKTpOnepefl3HH B TOHK6 - P:

A, B, C - (j>a3bi (npoBoaa) JIHHHH;
ma, nn,, mc— KpaTMafiujHe paccroHHHa or TOMKH P jya i])33 JIHHHH;
na, %, nc - KpaT'iafiiiiHe paccToaHH« OT TOMKH P .zjo

(|)a3

EMKOCTb 4>a3bi oTHOCHTejibiio 3CMJ1H (npeneGpcraH
no (|)opMyjie:

C = 2-7t-e/ln(d--V2/r).

H3 3THX 3H3MeHHH.

3CMJin) oupeaeflsieM

x pasHbiM x+2; x+4; x+6; x+8, naxo^HM E JIJI
rpa<j)HK 3aBHCHMOCTH E(x).

h paBHHM h+ 1 ; h+2; h+3; h+4, BbiMHCjuieM E fljia Ka>Kfloro sna-
Ji. CTPOHM rpa(|)HK laBHCHMoctH E(h).

FlojiyMeHHbie pesyjibTaibi Heo6xo^HMO cpasuHTb c AonycTHMbiMH caHH-
TapuwMH HopMaMH. HanpflrceHHOCTb sjieKTpHMecKoro nojia ne flOJiMcna npesbi-
maTb 5000 B/M.
rio OKOH'ianHH pacMera c^eJiai i, Bbmoflbi H orseTHTb na Kon-rpojibnbie sonpocbi.

Ta6jiHua 10.
BapnanTbi K BbinoiinenHio pacMera

riapaMerp

_JJi2JB
L,M

i_JL"
HO, M

d, M
r, M
X, M

X, M

h, M

FIocjieaHHsi uH([)pa HOMepa CTyflei-mecKoro SHJiera

1
450
100
20
16
10

0,02
40
25

1

2
500
120
25
20
10

0,03
, 30
1 26

2

3
550
140
30
25

rio
0,04
40

^27
3

4
>00

LJLJ
r~35

28
10

0,05
30
28

1

5
650
70
35
30
10

0,06
20
29
2

6
600
90
30
22
10

0,05
40
20
3

7
550
100
25

18 A
Mo

0,04
50
28

1

8
500
120
20

9
450
130
20

15 16
10

0,03
40
26
2

10
0,02
30
25

^ 3

0
500
100
30
22
10

0,02
25
23
4

KOHTPOJIbHblE BORPOCbl
1. EHOJiorHHCCKoe fleRcTBHe 3JieKTpoMarHHTHoro nojia.
2. KaK HopMHpyeTca BosneficTBHe sjieKTpoiviarHHTHoro nojia na
3. MexaHH3M GHOJiorHMCCKoro aencTBHJi 3JieKprpHMecKoro

JlHrepaTypa: [7; 11].



METOflbl PACMETA BEJIHMMHbl 3-FIEKTPOMArHMTHblX ROJIEM
B yCJIOBMflX HACEJIEHHblX MECT

SJieinpOMarHHTHbix nojiefi iunpoico HcnoJibsyeTCH B npOMbiuuieH-
HOCTH H CCJIbCKOM XOSHHCTBC. FIpH 3TOM ypOBHH HHTCHCHBHOCTeH H3JIV4eHHH C

BO3pacraioT no cpaBHCHHto c pawo<(>OHOM Hauiefi
nojre paflHonacTOT crano HOBUM (fraicropoM

JlHteparypHbie jjannbie cBH^eTejibCTByioT o TOM, HTO
nojie jiBJifleTcfl MOIUHMM c|)H3HMecKHM pa3#pa>KHTejieM, KoropwH MOXCT
<|)yHKU,HOHajibHbie H opranHiecKHe HapymeHHH BCCX CHCTCM oprann3Ma. B CBSSH
C 3THM HeoGxO^HMO BCCTH nOCTOHHHblH KOHTpO^b 33 ypOBHCM HHTCHCHBHOCTH

nojiefi or HCTOMHHKOB HSJiyieHHH, a TaK>i<e BJiazierb MCToaaMH pacne'ra nanpji-
KCHHOCTH s^eKrpOMarHHTHoro nonx. 3TO HMCCT SoJibiuoe siiaMeuHe npii
om'HManbHbix rnrnenniieci<nx ycjioBHti nnx pasMemeHHH paAHOCTanuHH
nacejieHHux MBCT, opraiiHsauHH caHHTapno-samHTHbix son win oxpaHbi nacejie-
HH» or spenHoro BO3fleficTBH5i nojiefl.

JIjw npoBCflemifl pacneTOB Heo6xoflHMo ynHTbisaTb MomHOCTb nepeaaTHH-
KOB, KOJ1HH6CTBO MX, K03(l)(j)HUHeHTbI yCHJleHHH aHT6HH, pa6oHHe flJlUHbl BO^H,

i Hanpas^eHHOCTH aHTCHH B ropH3OHTajibHoH H BepTHKajibHOti HJIOCKO-
x, a TaiOKe xapaKTep noMBbi H pejibe(j).

OcHOBHbIM 3JieMCHTOM npOTHBOpaflHaUHOHHOfi SBUlHTbl C^CflyCT CHHTaTb

i "CaHHTapHbie npaBHJia H HopMbi (CaHfTHH) 2.2.4/2.1.8.055-96". Flpa-
BHJIbHO o6oCHOBaHHble, OHH nO3BOJ!HK)T H6 TO^tbKO COXpaHHTb 3flOpOBbC, HO H

o6ecneHHTb aocTaTOMHO HaaeJKHbifi yposeHb pa6oTocnoco6HOCTH, H36e)KaTb HC-
HyJKHWX nCHXO^OrMHCCKHX TpaBM.

Ta6jinua 1
ycTHMbie ypOBHH (FlflY) BOsaeRcTBHa 3jieKTpHHecicoH cocTas-

,n»KuiJieH 3MH PH Ha

npH pacneTax pesyjibTaTbi HeoGxoaHMO cpaBHHTb c O/iy H Ha
OCHOB6 CpaBHCHHH C^ejiaTb BblBOAbl H HOCTpOHTb I'pa^HKH. J^HanaSOHbl

BOJIH npeacTaB^eHbi B Ta6;i. 11.2.

1.1

flnanasoH MacroTw

30-300 Kfu
0,3-3 Mfu
3-30 MFu

30-300 MFu
3ooMru-30orru

PaSMCpHOCTb

B/M _J

B/M

B/M

B/M

MKBT / CM2

rw
25
15
10
3
10 '

/I,nana3OHbi

HaiiMeHOBaHiie AHanajona
A"HHHbie BOJIHbl (/^B)

CpCAHMe BOflHbl (CB)

KopOTKHC BOJIHbl (KB)

YjibTpaKopoTKHe BOJiHbi (YKB)
CBCpXBblCOKOMaCTOTHbie BOJIHbl

(CBH)

MacTOTHbic rpammw
30-300 Kl'n
0,3-3 Mfu
3-30 Mfu

30-300 MFu

300Mru-300rTu

AJIHH3 BOJIH

10000-1 000 M
1 000-1 00 M

100-1 OM
10-1 M

1 M - 1 MM

PacMCT nanpajKeHHocTH nojia BH -

K BH-flHanasoHy OTHOCHTCS AJIHHHUC, cpe/4iine H KopoTKiie BOJIHW (CM. ia6ji.
11.2). B STOM AHanasoHe pacMCTHaa nanpajKCHHocTi, iiojisi MO>KCT 6wrb onpeflejieHa

TOJlbKO B BOJIHOBOH 3OHC (3OHC HSJiyHCHMfl), T.C. KOPfla

•7L2
*»+-.

3/tecb d - paccToaHHe OT anreHHu 40 TOMKH H3MepeHna;
L - MaKCHMajibHbie pasMepw anTeHHbi.

PaCHCT HanpHJKCHHOCTH nOJIH B 30HC H3JiyM6HHH, K3K npaBHJIO, npOH3BOflHTCH flJIS

3jieKTpHHecKOH cocTaBJiHiouieft 3MFI - E, no (jiopMyjie LUyjiefiKHHa - BaH-flep-FIojia:

E = 7,750 (P - Ga)l/2 • F/d,(I)

- nanpaaceHHOCTb 3jieKTpHHecKOfi cocTasjiaiomeS 3MI1, B/M;
P - MomHOCTb nepeaaTMHKa, BT;
Ga - KO3({H{)HU,HeHT yCHJICHMH 3HTeHHbi;

d - paccTOHHMe OT aHTCHHM RO TOMKH H3Mepeniia, M;
F - MHo>KHTejib ocna6jienHH AJIH onpeaejieHHH norepb 3JieKTpOMarHHTHofi snep-

PHH B nOMBC; 33BHCHT OT HapaMCTpOB nOHBbl, paCCTOSHHH OT TOHKM HSMepCHHH flO aH-

TCHHU H fljiHHbi BOJIHW. OH onpeaeJiseTCJi H3 COOTHOUICHHH:

F = 1,41 (2+0,3x) / (2+x+0,6x"),

x - BCJiHHHHa, nasbieaeMaa "HHCJieHHUM 3H3MeHHeM". B
BOJIH, KOraa BbinOJIHHeTCH yCJIOBHC

60X.» 9 ,

(2)

flJIHHHHX H

ee onpefleiwioT no
x = it -d / (600 -X2 -CT),

a B flHanasone KOPOTKHX BOJIH:

(3)

(4)



(5)

3fleCb 7. - flJIHHa BOJIHbl, M;

0 - OTnocHTejibHan /unneKTpHMecKaH nponHuaeMOCTb;

O - flpOBOflHMOCTb nOMBbl, BflO^b KOTOpOH pacnpOCTpailfleTCfl BOJ1H3

(0 ii a- H3ra6.n. 11.3).
Ta6jiHna 11.3

OcHOBHbre napaivieTpbi noHBbi rpacc
BHfl HOBCpXHOCTH

BjiawHaa riOMBa, pOBHaa noaepxHOCTb
B.na>KnaJi noMoa c HHSKOH pacTHTejibHO-

CTblO

Cyxaa nousa, necoK
no'iaa, noKpbiTaj) JICCOM

KpynHbie ropoaa

9
5-15

4

2-10
4

3-5

o, CM/M
0,003

0,01

0,001
0,001

0,00075

Bbiaie Merofl onpenejieHHfl HanpflxcemiocTH nojiH npiiernjieM npii
KpyroBOH 4narpaM(ne HsjiynenMsi H ^Jia HanpaBjienHsi .viaKcmviajibiioro H3JiyHenna
rjiaBnoro jienectKa ^HarpaMMbi. Fl^Y - ra6ji. 11.1.

HPHMEPbl PEUJEHH>1HO PAC4ETY HAnPM}KEHHOCTM OOJlfll BM-
^HAFIASOHA

PaccMHtarb Hanpa>KenHOCTb nojia, co3#aBaeMoro aJinHHOBOJinoBofi
MomnocTbio P = 250 KBt, h = 1 135 M, Ha paccTOHHHH d = 1000 M, Ga = 1,04.
cyxaa, necoK - a = 0,001 CM/M. B COOTBCTCTBHH c (4) onpe^ejiseivi x:

x = rc d / (600. 1 1 352. 0,00 1 ) s 0,004
Flo (|)opMyjie (2) pacciHTbisaeM

1,41 (2+0,3. 0,004) / (2+0,004+0,6 °0,0042)= 1,41
pacner npoBO^HM no 4>opMyne (I):

E = 7,750 (P Ga)"2 • F/d = 5,6 B/M.
CpaeHHsaa nojiyneHHbifl pesyjibtar co CTanaapTOM E = 20 B/M, npnxo^HM ic
MW He noflBepraeMCH HeraTHBHWM BosaeficTBHUM no^a or /IJIHHHOBOJTHOBOH
CT3HUHH MOLUHOCTblO P = 250 KBT, HaXO^HCb H3 paCCTOHHHH d = 1000 M OT H6C.

2. PaccHHtaTb nanp«>KeHHOCTb no^H, cosaasaeMoro KB paaHocraHuneH
P = 100 KBr, K = 50 M, Ha paccroHHHH d = 500 M, no'isa Bjia>KHaH H

9 = 10, a = 0,003 CM/M; Ga = 240.
Ho (|)opMyjie (5) onpe^e^HM x:

x = 3, 14. 500 / (50- (100 + (60. 50. 0,003)-)''-) = 2,33.

OnpejiejiHM MHOKHrejib ocjia6jieHH» F:

F= l,41.(2 + 0,3.2,33)/(2 + 2,33 + 0,6(2,33)2) = 0,5

PaccHHTbmaeM Hanp»>KenHOCTb noji5i E no (jropMyjie (1):

E(500) = 30 B/M.

CpaBHHBaa no^yMCHHoe 3naiieHne co craHAapTHbiM, npHxoflHM K BbiBO^y, mo
KB paaHocranuHH iia PQCCTOHIIHH d = 500 M HaxoflHTbCH He^b3«, no-

y pacHCTHbie aaimbie yKaibiaaioT Ha 3naiHTejit,noe npeBbiiueHHe
1 I.I).

1 1.4

BapHaiiTbi K peuieiiiiio saaan no pacHery nanpH5KenHOcrn
BM-jiianasona

BapuaHT (nocjieflHfls UH4)pa HO-
Mepa CTyaeHHecKoro SHJieTa)

I
2
3
4
5
6
7
8
9
0

_
A,

L_[650
40 ""

1200
80

1750
20

1050
1 70

1900
50

P, KBT

300
150
250
100
350
100
250
100
350
120

Ga

1,1
240
1,04
200
1,1
180
1,05
205
1,2
200

e
1
10
4
3
4
5
7
4
5
4

o

0.003
0,001
0,01

0,001
0,00075
0,001
0,003
0,001
0,01

0,001



Ta6jinua 11.4

PaccxoaHHe d, M

dl
d2
d3
d4
d5

0
400
700
1100
1500
2000

tlpeanocjienHasi UH(|>pa noineps cxyaennecKom GHJIBXS
1

500
800
1200
1600
2100

2
300
600
1150
1700
2000

3
600
900
1300
1700
2000

4
520
800
1350
1600
2000

5
660
960
1100
1500
2300

~6
400
750
1250
1600
2400

7
450
800
1300
1700
2500

8
550
950
1400
1800
2000

9
650
900
1500
1600
2100

Flo npeacxaBJieHHUM ncxo,HHb[M aaHHbiM nposecxH pacner, cpasHMTb co craii-
, nOCTpOHTb rp3([>HKH 33BHCHMOCTH E = /(dn). CflCJiaXb BWBOflbl.

KOHTPOJIbHblE BOriPOCbl
1. BOJIHH KaKOft flJlHHbl OXHOCHXCa K B4-i(Hana3OHV?

2. llo KBKHM napaMerpaM onpc/iejiHexca crenenb Bos/ieHCXBiia 3MFI Ha OHOJIO-
nmeCKHe o6l>eKTb[?

3. O6i>acHHxe noHaxHe "sjieiopOMarHHXHoe 3arpH3nenne OKpy>Kaioi.ueH cpe.au".
4. KaKiie napyiueHHa B COCXOJIHHH 3flOpOBb« BO3MO>KHW npw BO3fleficTBHH 3MF1

JlHxepaxypa: [8,9; 12].

PACHET HAOPJOKEHHOCTH nOJIH VBH-^HAnA3OHA

B noc.rce.nHee BpeMa, B CBHSH c ycTaHOBJieHHCM 6HOjiorHiecKOH
-BO^H (fmV = 3 B/M), pa3pa6oraH Meroa onpeae^enHH Hanpa>t<eiiHOCTH

cosflasaeMoro TejieuenrpaMH H perpaHC^«TopaMH. Flo 3TOMy Meroay onpeaejiatOT
npHMceHHocTb nojis, cosflasaeMoro KayKRbiu nepeflariHKOM Tejieuenrpa HJIH perpaHc-
jiatopa y noaepxHocTH SCMJIH, a SSTCM cyMMapnyio Hanp»>KeHHOCTb no/is, ccmaeae-
Myro BCCMH nepe^aTHHKaMH. ECJIH see nepeaaTMHKH pa6oraioT Ha o^ny aHTenny, TO
pacHer npoBOflHTca no 4>opMyjie:

' R
- cyMMapnaa MoujHocxb, nocxynaiomaii B aHxenny
(cyMMa MomHOcxefi ox BCCX nepe^axHHKOB), BT;

D - K03(|)(j)HUHeHX HanpasjieHHoro .aeficxBHH aHxeHHbi;
F(A)-3H3HeHHe HopMHpOBaHHoro MHOKHxeJia ocjia6jienna,

HanpaBJieHHocTH aHxeHHbi B BepxHKaJibHOM njiocKOCTHcooiBeici-

XOHKH, M, onpe.ue.ns-

(2)

Byioinero fli
R- paccxoaHHe or (|>a30Boro uenxpa ameniiw no '}>

CTCH H3 cooxHomeHHa:

R=VHr+xT .
3Aecb: H - Bwcoxa (j)a3OBoro uenxpa aiireiuibi, M ;

x - paccxojiHHe ox ocuoBaiiHii 6aLimn Tej(euenxpa no saflannoii XOHKH, M.
Vro^ (ox ropH30Hxa) A, noa KoxopbiM BiiAHa H3 saaanHofl XOHKH aHxenna, pa-

BCH:
/ LI \ = arctg — . (3)

Vx )
fiflfi pacHCTOB MHOKHxejia ocjiaSjieHHa B .aaHHofi ssaane wcnojibsyexca (j)opMyjia:

sin 2 — • sin(A)
I AD V '

2» — «sin(A)
AD

(4)

3aecb AD - ymoBofi pacKpuo rjiasiioro jienecxKa jiwarpaMMbi iianpaaJienHocxH

Floc^e noflCxaHOBKH (2), (3), H (4) B (1)

i I r
2..*

>|sin
AD

4»ic»H
xAD(5)

HeaocxaTKOM npeacxaBJieHHoro Mexo/ia HBJiaexcH xo, HXO He ynHxbiBaercH ox-
pa)KeHHe ox 36MJ1H H 3flannH, HHorfla ysejiMHHBaioinee HanpsDKCHHocxb nojia.
norpeuiHocTb ne cxojib cymecxBCHHa, TBK KBK pacnex npoHSBOflnxca Ha

MOlUHOCTb.
PACMETA HAHPHXEHHOCTH ROJIH YBM-

B ta6jiHuax 12.1 H 12.2 - MCXOAHWC aaHHwe ana pacnera, B COOXBCXCXBHH c
nocjieaHHMH UHc|>paMH ciyaeHHecKoro Gw^exa. B sajiaMe Heo6xoflHMo npoaecxH

pacnex HanpaweHHOcxn 3JieKXpHMecKOM cocxaBJiatomefl nojm a SBBHCHMOCXH ox pac-
CXOHHHH "x". KoHKpexHbie 3H3M6HHH paccxoaHHH onpeflejiHioxcH c/ieflyiomHM o6pa3OM.

Bna43Jie ycxaHaBJiHEawxca rpaHHHHbie VCJIOBMH: MHHHMajibHoe (xmin) H M3K-
(xmax) paccxoaHwa, B npeaejiax Koxopwx Hccjreflyexca saBHCHMOcxb (1):

xmin=H-7(2/AD)2-l; x max = H-(8/AD + AD/ 7i2) .

3axeM onpeflCJiaexca paccxo«Hne - x (or ocnoBann« GSLUHH TCJieuenxpa no 3a-

TOHKH):



I x = x min + 0,1 (x max - x min) • n,
.n HSMenaerca or 0 40 10 c waroM I.

B COOTBCTCTBHH c (5) paccMHTbiBaexca sasHCMMOCTb E=/(x).
B pac'ieTHbte 4>opMyjiw no^cTaajiHioTCji BejiHHMUbi B e#nnnuax CHCieMbi CM.

BapnanTbi K pemeHHio s

HocjieflHHJi u,H(j>pa HOMepa cTy-
ACHHecKoro 6njieTa

0
1

2

3
4

5
6
7
8

9 !

H, M

300

320
\0

327
350
400

450

f, Ml~u

48.. .57
58. ..66
76... 84
84. ..92
92. ..100

^ 174...182_i
182.. .190
190.. .198

206...2I4 |

p, «BT
H3o6pa-
WCHHH

80
55

11
50
78
60
65
87 j

94 !

P, K-BT
3ByK

20

_ I* h __^__j
._

24 J

?5 i . /;> _j
30 __j
30 I
23 j

npeanocjie^Hsa uH([>pa
Howepa CTyfleHHecKoro

SHJieTa
0
1

2
3
~

5
6

7

8
__ 9 |

G, OTHOCHTCJIbHble 6ZIH-

HHUbl

12

10
15
16
21
13
12
14
15 i

Ta6nHua P 2

AD, pafl

0,1-31

0,2-7t

03-71
0,15-Tt

0 25-K
O.^Tt

025-rc

02-7t

0 15-7t 1
0,1 -n \T .aojDKen co;icp>KaTi>:

a) pe'jyjibraTW pac'ieioB (BKJiiotasi npoMe>i<yTOMHi>ie); "

6) rpa4>nK 3aBncnMocrn E=/(x);
B) Ha rpac|)HKe yicasarb Fljiy, fljis paccMarpHBaeMoro AHana3OHa AHHH BOJIH;
r) no pe'iyjibiataM pacMera c,ue.;iaTb BI>IBO/U>I n OTBCTHTb Ha KOHTpojibHbie BO-

npocw.

KOHTPOJIbHblE BOflPOCbl

HHe

1. KaKHMH napaMcrpaMH xapaKTepHayiorcsi nojm
2. Oco6eHHocTM BJiHRHna nojiefi yBLl-flnana3ona Ha 6HOJiorHsecKHe o6teKTbi.
3. B K3KHX cc{)epax le^OBeqecKofi aeHre.nbHOCTH HauuiH naHGonbuiee npHMene-

4.3ainHTa OT

JlHTeparypa: [8; 9; 12],

« 13

PACMET ROM CBH-AMAnA3OHA

PacMei riFIM B HanpaB^enHH MaKCHwajibHoro HSJiyieHHH (no OCH
HOH flHarpaMMbi HanpaBjreHHOCTH) npOH3BOflHTca

nnM = nnMo • F • K i • «2,(I)
nnMo - ruioTHOCTb noroKa MOUIHOCTH 6es ynera OTpaweHHH H
F - MHOMCHteJib oc.na6jiennfl, vHHTbiBatomHH orpavKCHHe BOJIH or noBepxHOCTH

3CMJIH;

K! - K03(l)([)nuHenT, yHHTbisafoiUHH HMnyjibCHbift xapaKrep HSJiyneHHs (K03(j>({)H-
UHCHT SanOJIHCHHSl);

K2 - KxwcjxbHUHeHT, yMMTbiBaiomnR flHarpaMMy HanpaaneHHOcTH aHTenHbi B Bep-
THKajibHoK njiocKOCTH, yroji mnyveww H BbicoTy ycTaHOBKH

onpeaejiaeTC« no (|)OpMyjic:

nnMo=100.P.S.c/(d2!2),(2)

3aecb P - MomHOCTb nepe^aTHitKa, BT,
C - KO3(|)(])HUHeHT HCnOJIblOBaHHH aHTCHHbl, KOTOpblH B 6ojlfaIHHHCTBe

HMeeT 3HaneHHH: 0,6-0,8;
S - anepTypa aHTCHHW, M";
d - paccTOMHiie 40 TOHKH, B KOTOPOH oiipe/ieJiflt-Toi nnM, M;

X - flJIHHa BOJIHbl, M.



3nalieiuic MiiWKineJiJi ocjiaG.uemifl npii poBiioii noHopxnocrii rpaccw n npn pac-
CTOHHHH d«5,l»hl.»h2/X ycjioBHo cocraBjiaeT F=l,6, rue hi- Bbicora aHTennbi; Ii2 -
Bbicora TOMKH, B KOTOpoii onpeflejiaeTCH FIFIM, M.

_ripn d>6,0« hl»li2/X. - MnowHTCJib ocjiaSjieHHS F = 1. Ha paccroaniiax B nna-
uasoHe 6,0* h 1 • h2/A>d>5,1 • h 1 • \\2IK - SHaMenHfl MHWKHTCJIH ocJiaSjienHH

13.1

13.1
3naiieHHe MHOVKHTejia ocnaGjieHna F MX pa3JinHHi>ix paccTosHHH d

n = dX,/(hl«h2)
n

5,1
5,2

F
1,6
1.5

n
5,3
5,4

F
1,4
1,35

n
5,5
5,6

F
1,3
1,2

n
5,7
5,8

F
1,2
1,1

n
5,9
6'0__j

F
rij1,0

Ko3(|)(|}nnneHTKl onpeAejiaeTcs MS COOTHOUJCHMH:
Kl=T/T=T./, (3)

TAB T - flJiiiTeJibiiocTb HMnyjibca;
T- nepwoA noBTOpeHHH HMnyjibcos;
/ - nacTOTa noBTOpeHHa HwnyjibcoB.
SnaHeHHa KO3(|)(j)HUHeHTa K2 HaxoAiT no AwarpaMMe HanpaajieiiHOCTH anTCHHbi

B BepTHKajibHoS njiocKocTH (PHC. 13.1). Yroji A onpeAeJiHiOT H3 Bbipax<enHfl:

A = A1 + (p,

rue tgAl =(hl-h2)/d,

(4)

(5)

npu 3TOM (p - yroji, npH KOTOPOM H3JiyMaeTC» 3HeprHs, SHBK « + », BCJIH
BCpxHioro nojiyc(|)epy, « - » - HSJiyneHHe B HHWHKMO nojiyc(|)epy. A B cjiynae
HHX BAOJIb ropH30HTaJlbHOH nJIOCKOCTH

<p = 0; A = A1

O.OOOIh

.1' -30° 0° 30'

PHC. 13.1 HacTb AHarpaMMbi HanpaajieHHocTH B BepTHKajibHofi HJIOCKOCTH
B MacniTa6etyAo6HOM SJIH pacnera

nPHMEPbf PACMETA HRM CBH-flHAFIASOHA

PaAHOJiOKa'rop KpyroBoro o63opa HMBBT flee aHTCHHbi, Ha HH»HK)K)
MomnocTb PH = 3,5 MBT, na sepxnioK) aHreimy - PM = 1,8 MBr. PaSonaJi nacroTa /0 =
3 rfu, AJiHHa BOJiHw K - 10 CM. MacroTa noBTopeHHa MMnyjibcoB / = 375 HMD /c, AJIH-
reJibHOCTb HMtiyjibcoB T = 1 ,5 MKC. 4acTOTa BpameiiHa paflHOJiOKaTopa BO speMH 0630-
pa - 3 o6/MHH. rinomaAb Ka/KnoR aHieHHw S = 9,7 • 3 M2, BbicoTa noABeca aHTCHHbi hi
= 10 M, KO3(j)(j)HUHeHT HCnOJIfa3OBaHHS aHTCHHb! C = 0,8, yFOJI HSJiyHCHHH HHMCHCH 3H-

TCHHbi cp = 1 rpaa, BepxneH aHTeHHbl cp = 1 1,5 rpaa.
Heo6xoflHMO onpeAeiiHTb nflM Ha BWCOTC h2 = 1,5 M, npn paccToannsx:

dl = 1000 M, d2 = 500 M, d3 = 800 M, d4 = 1000 M, d5 = 5000 M.
3HeprH», HSJiyiaeMaa eepxnefi aHTeHHOfi, HC npeacTaBJineT 6HOJiorHHecKOH

onacHOCTH. FIosTOMy pacneT nposeACM AJia HHWHCH aHTeHHbl.
Mcnojibsya (|)OpMyjiy (2), HaxoAHM nnM():

dl = 1000M, nnM«= 100. 3500000. 29,1 »0,8/(IOOO. 0,01) = 81480000



d2 = 500 M, OHM,, = 3260000MKBT/CM2;
d3 = 800 M, nriM0 = !270000Mi<BT/cM:;
d4•= 1000 M, nriMn = 8I4800MKBT/CM2;
d5 = 5000 M, nriM0 = 32600MKBT/CM2.

HaxoflHM MHoxcHrejib ocjiaGjiemiH F: ripn dl = IOO M, Fr=1.6;
d2=500 M, F=l,6. Ranee Hcnojibsyew raQjinuy 13.1, Haxo/iHin:
d3 = 800M,F= I,4;d4= 1000 M,F= 1,0; d5 = 5000 M, F= 1,0.

Ko3((KJ)HUHenT K! onpeaejiaeM H3 cooTHotuenna: K! = T •/ = 56,25* 10"5.
Ko3(|>4>HUHeHT K2 HaxoflHM no flHarpaMMe HanpaBJiemiocTH aiireHKbi - pHC.

13.1, npeABapHTejibHO onpeflejiHB tgAl = (hi - h2) /d, OTKyaa Al = arctg (hi- Ii2) /d,
Toraa A = Al- <p, TBKHM oSpajoM, /vis dl = 100 M HMCCM Al = 4 rpa^.50 MHH., <p = 1
rpafl., A = 3 rpaa.50 MHH. - Haxo^HM HS pnc. 13.1 - K2 = 0,00007; npn d2=500 M,
i<2=0,032; d3=800M, K2=0,035; d4=IOOOw, K2=0,035; d5=5000M, K2=0,035.

HaxoflHM nnM no (|>opMyjie (1):
flpH dl:nnM=nnMo.P«Kl.K2=814800001«0,6.0,00056.0,00007=5,1 Mi<BT/CM2;

d2: nnM = 94 MKBr/cM2

d3: nniM = 36
d4: nnM =1
d5: nnM = 0,64

CpaBHHsaeM pesy/ibraTbi co CTaHflap-roM, CTPOHM rpa(|)MK n jenaeM

13.
BapnaHTfai K

nocJie^HHa u,H<j)pa HOMepa
CTyflCHHecKoro (jHJieTa

1
2
3
4
5
6
7
8
9
0

PH,
MBT
3,5
4,0
3,5
3,0
3,2
3,0
2,8
3,1
2,9
3,0

/o,
MFu
3000
3000
2700
3000
2500
2700
3000
2800
3000
3000

/,
HMn/c
375
300
325
350
325
300
310
310
320
300

T,

MKC

1,5
U5
,0
.4
,5
,3
,6
,7
,5
,3

s,
M2

27
28
30
25
27
30
27
28
27 j
29

hi,
M

10
11

,12
10
11
10
10
10
10
10

h2,
M

1

,2,5
' 3

1
2,0

^~1J~
1,8

1
1

1,5

(P,
rpafl

11
1 J
1
1
1
1
1
1
1
1

= 0,8

Pac-
cTOfliuie
OT OCHO-

B3HHH

ailTCHHW

HO TOMKH

H3Mepe-
HHfl d, M

dl
d2
d3
d4
d5

npeanocjieaiiHa un<|)pa HOMepa cryjnieHHecKoro 6HJieTa

1

100
500
850
1000
5000

2

200
700
900
1200
6000

3

150
650
800
1100
6500

4

200
600

i900
1000
7000

5

100
500
800

liooo
6000

6

150^
650
900
1200
5000

7

200
700
950
1100
6000

8

100
500
900
1100
7000

9

100
600
800
1200
6000

0

100
500
800
1000
5000

Flo npe^cTaB^eHHbiM HCXOAHUM aaHHWM nposecTH pacner, cpaBHHTb
Hbie pe'svjibTarw co CTan,aapTaMii, noc'rpOHTi. rpa(|)m<H
OHM = /(d n). n^Y - ra6jiHua 11.1.

KOHTPOJTbHblE BOnPOCW

1. OxapaKTepHsyftre oco6eHHOCTb CBM-AHana3ona 9M11 npw
OHOJIOrHMCCKHe oBtCKTbl.

2. HTO conanae? ni!3 HJIH nnM, noMeMy CBM-flHanasoH xapaiaepHsyeTCH
3THMH napavieTpaMH?

3. MeTo^bi sainHTW

JlwTepaTypa: [5; 9; 12].

" 14
PACMET 3AIHHTHWX nAPAMETPOB nPH PABOTE C CBM-

B CBM-nepeaaTHMKe HMeeTcn BWXoffHofi KOHTyp, co^ep)KainHH KaTyiuKy c ne-
MH/iyKi HBHOCTbio. Pa^Hyc KaTyuiKH pasen r , MHCJIO BHTKOB - W, CHJia TOKa

B KaTyuiKe H ero nacTOTa paBHbi In/ cooTBCTCTBeHHO. B TeienHe paGonero ana cyM-
Mapnoe BpeMH peryjiHposoK c noMombK) pyHKH ynpaBJieHHa HC npesfaimaeT T nacos.

OnpenejiHTb MHUHMaiibHyio rojimHHy 3KpaHa H ajiHHy ipyQKH, npH noMomH KO-
Topofi BbiBOflHT pyMKy ynpasjieHHH H3 3KpaHHpyiomeH KaMepu (anaMerp pyHKH
ynpasjieHMH - D) , o6ecneHHBaiomnx aonyciHMyio MomnocTb oSjiyneHHsi. npw 3TOM
R- paccrosiHiie OT KaiyuiKH 40 pa6oHero MCCTB.



Cxeiwa AJIH pacHeTa npHBe,nena na pitc. 14.1, TpeGyeinwe AaHHbie no BapHiaHTaM - B
Ta6ji. 14.1,14.2.
Flo pesyjibTaraM pacneros CACJiaTb BMBOAW.
FlpH peuieHHH saAaHH MO>KHO BOCIIC
HHHCenpHBeACHHOH MCTOAMKOM.

Hanpa>KeHHOCTb MarHHTHOH cocTaBJiaiOLnefi mui:
KaryuiKH H Ha paccTOHHHH R OT nee (6c-i 3i<pana)
MOJKCT 6biTb paccHHtana:

rae pm - KO34>4>nu.neHT,

HHCM R/ r (npH-RJr > 10, |3m = I).

COOTHOUJC-

ECJIH R yuoBJieTBOpaeT ycjioanHM:
PHC. 14.1

R»-
n

K - 4JIHH3 BOJIHbl, M, TO HMCCT MCCTO BOJ1HOB3S1 3OH3, OUBHKy 3C[)CJ)eKTHBHOCTH

nojia B KotopoH npowsBOAiT no njioTHOCTH noroica 3iieprnn (1103)

a = 377-H2/2, Br/M2.

no 4>opMyjie:
N

r^e N = 2 BT • H / M2; T - BpeMH o6jiyieHHS, H.
TpeSyeMoe ocjia6.ieHHe sjieKrpoMarHHTHoro nojia L MO>ICHO onpe^ejiHTt no fyopwyne

L= q
7.1011

I xapaKTepncTHKH Mei'ajuia (CM. Ta6jinuy 14.2), MO/KHO paccHHTarb
3Kpana 8, oGecneiHBaiomyio saAannoe ocjia6jieHne sjieKTpOMarHHTnoro nojw L:

InL

co =2-7t-f - ymOBafl Hacrora, pa/i /c;

f.ia- aScojnoTHaa MarHHTHasi nponHuaeMOcrb, fn / M; |.ia
Ho- MarHHTHaa nocrosHnaH, (.id = 4?t- 10" TH/M;

H - OTHOCHTejibHasi MarHHTHasi nponnuaeMOCTb cpeaw.
62

y - sjieKTpHHecKaa npoBOAHMOcrb, CM / M.
i ynpaBJieHHH BUBOAST Mepes CTCHKH 3KpaHHpyiomeH KaMepbi npn noMomn Tpy-

6oK, Bnamiiibix B CTCHKH n npeAcraBJiaioiUHx co6ofl BOJTHOBOAHue (npw
CKOM crepHCHc) HJIH KoaKcnajibHbie (npH MerajiJiHMecKOM CTepwne) JIHHHH.

Ha piic. 14.2 noKasan BUBOA pyiKH
ynpasJieHHS, HacaMceHHofl na,

j CTCp^KCHb 1, KOTOpblH H3XOAHTCiI BHyTpH

^^^^^ ^. MeraJiJiHMecKOH TpyGKH 2. TaKaa KoncrpyKUHH
K&K

Ocjia6jieHne sneprHH B
Ha 1 M jyiHHbi onpeAejiaeTcfl no cjiopwyjie:

32
a =

PHC. 14. 2
nocToaHHaa crepjKHa

- H = 1 ; MatepHaji crep5KHa:
CTeKJlOTCKCTOJlHT - £ = 7,5.

Tpe6yeMyio AJiHHy Tpy6fCH MO>I<HO

r^e D - duaMerp, M; e - OTHOCHTejibHaJi AH3JieKTpn-
14.2). MaTepnaJi SKpana: CTajib - (.1 = 200;
- s = 7; TCKCTOJIHT s = 8; 36OHHT E = 3,0;

no

BapHaHTW K saflaMe JYs 14

14.1

w
I, A
/,ru
T,H

D,M

R, M

r, M

rTocjieAHflH UHc()pa HOMepa ciyaeHHecKoro 6Hjiera
1

12
350

3.108

4
i.io-2

2
10-'

2
6

250
4.106

2
2. W-

3
2,5.10-'

3
15
100

3.10s

0,2
r 3.10'2

2
10"

4
19
60

4.108

4
4. JO''

3
2.10"'

5
3

40
3.10s

6
5. 10"

2
1,5. 10'1



TaGjiHua

w
I, A

/,Tu
T, H
D,M

R, M

r, M

riocjiefliisa u,H(|>pa HOMepa cryaeHHecKoro 6njiera
6
12
80

4«108

0,2
4.10'2

2
10-'

7
6

200
3.108

4
3«10-2

3
2,5- 10'1

8
15

300
4.10s

2
2.10'2

2

_JoHJ

9
9

400
4.10s

0,2
I.10'2

3
2. 10''

0
3

150
3.I08

4
6.10'2

2
1,5.10''

14.2

u
y, CM » M

£

npeflnocjiefliWH UIK
1

200
1.107

7

2
1

5,7. 107

8

>pa HOMepa cryAeHHecKOro 6HJiera
3

200
1.107

3,0 _,

4
1

5,7. 107

7,5

5
200

I. 10'
7,5

V-
y, CM « M

E

npeflnocjieAHflH uw

6
1

5,7. 107

3,0

7
200

I.107

8

>pa noMcpa CTyaen4ecKoro 6njieTa j
8
1

sjTfo7
7

9
200

1.107

7,5

0 1
1 j

5,7- 107 J

7.LJ

KOHTPOJlbHblE BOHPOCbl

1. Ho KaKHM napaMerpaM oueHHeaerca crreneHb o6jiyieHna nepconajia,
xcHBaromero CBH-reHeparopbi?
2. KaKOB l~my oGjiyqeHHa npw paSore B CBH-flwanasoHe?
3. TexHHHecKHe H HH^HBHflyajibHbie cpe^cTBa samntbi OT 3JieKTpoMarHHTHbix

JlHTeparypa: [8; 9; 12].

3analia JV« \

PACHET CHCTEMbI 3AIHMTHCTO 3A3EMJ1EHH>1
PaccMiirarb conporHBJieiine saiuHTiioro saiCMJieHHn ocymecTB^i»eMoro c noMo-

BCpTHKajlbHblX 3^CKTp040B (3a3eMJ]HTCJTeH), HSrOTOBJIBHUblX M3 yrOJIKODoH CT3-

JIH. fljiHHa BepTHKajibHbix MeiapoflOB - L, iunpnHa nojiKH yrojiKa - b. 3aseM^HTe^H
iipHKonanw B 36Mjie Ha rjiySHHy - t0. Me>Kfly co6ofi OHH coeflHHHWTca c noMombio no-
JIOCOBOH CTajiH. SaseMjiJieMoe ycxpoficTBo pacnoJioweHo B cpeaiiett no^oce PO c

conpOTHBjreHHeM rpyHTa - p.
FeoMerpHHecKHe pasMepw saseMJiHreJieii H paccroMHHH Mexay O^HHOHHWMH

seMjiHTejiHMH npeflCTae;ienbi B cooTBercrByiowHX BapnaH?ax.
Bee BejiHHHHbi npuBeaeHbi B e^HHHuax CHCTCMW CM.
B aanHofi pa6ore Heo6xo4HMo onpeae^HTb:
1. ConpOTHBJieHHe pacreKaHHK) roica oaiioro BeptHKajibHoro 3;ieKTpoaa B CHC-

TCMC samHTHoro saseMJieHHfl.
2. KOjIHMCCTBO BepTHKQJIbHblX 3JieKTpOflOl5 B CHCTCMC SaiilHTHOTO JAJCMJieiWa.

3. JJju-my ropM30HTOJ)biioR no^ocbi, coe/imwiouieft BepiHKajibHbie
MCHoiy co6ofi.

4. ConpoTHBJieHwe pacTeKaHHK) roi<a ropH3onTajibnoR noJiocw.
5. ConpoTHBJieHHe pacreKaHHio TOKa nnx Bceii cHcreMbi saiuMTHoro s
6. FIoJiyneHHbiH pesyjibrar cpaBHHTb co 3naMeHneM, ycraHOfljienHbiM TOCT

2.1.030-8 l-R.
7. Flo pesyjTbTataM npoBeaeHHbix pacneroB c^ejiatb BMBOAM.
MaKCHMaJlbHO AonycTHMbie sHanenHH conpoTHBJieHHa R sauiHTHbix 3a3eMJiHio-

LUHX ycrpoHcTB npHBCfleHbi B cooTBeTCTByiomHX BapHaHtax .
I. ConpOTHBJieHHC paCTCKaHHK) TOKa OAHHOHHOrO 3^eKTpOfla B CHCTCMC SamHT-

noro 3a3eMJieHH«, c yneTOM BbimenpHBeaeHUbix ycjioBHfl, onpe^ejiseTCH no (j)opMy;ie:
p (. (2-L\, f R =.—C In +- n

3 2»n»L( I. d J 2

rae: p - y^e^bHoe ConpoTHBJieHHe rpyma, CM * M;
L - aJiHHa sepTHKajibHoro saseMJiHTe^ifl, M;
d = 0,95b - ana yrojiKa c UJHPHHOH ROJTKH b, M ;
t - paccTOSHHe OT noBepxHOCTH 3CM.1H no cepeaHHbi sepTHKajibHoro saseM^HTe^H,
t = to + L /2, M;
2. KOJIHMCCTBO sepTHKajibHwx saieMJiMTcjicH onpe/iejiHeTc« no e

"B =
'B

>R

rae: T]B • KO3CJ)4)HUHeHT ncnojib3OBaHna BepTHKajibHbix 3a3eMJiHTeJieH, onpe^e-
j!»eTCJi H3 Ta6;iHUbi 15.1, no npe^BapHTeJibHo HaHaeHHOMy OTHOIIJCHHIO: a / L;
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15.3

riapa-
MCTp

p, OM-M
R, OM
t0, M

Opeanoc^eaHHJi UHf|>pa HOMepa cTyaenqecKoro GHJICTB

0
100
10

0,73

l_
\J$

4
1

2
250
10

0,8

3
95
4
1

4
220
10

5
80
4

0,75 1

6
' 150

10
0,8

7
200
4

0,9

8
250
10
1

9
n~2o4

~OJ5J

KOHTPOJIbHblE BOIlPOCbl
1. OSjiactb npHMCHeHHd H npHHiinn fleficTBHfl sauiHTHoro 3a3eMJieHna.
2. YCTpOHCTBO 3aiMHTHOrO SaSCMJieHHS.

3. Bn.abi sascMjieHHfi H nepHOflnnnocTb nposepKH COCTOHHHH 3a3CMjiHiomnx
ycrpoficTB.
4. Merojiw H3MepeHHsi conpoiHBJieHHH 3a3eMJieHH»,
5. OcuoBnoe Tpe6oBanne K CHCTCMC 3auiHTHoro
6. 3(|K|>eKT3KpaiiMpOBannfl, KO3(|)t|)HUneHT Hcnoj
7. O6ocnyHTe Bbipa>icenne "npo6ofi na Kopnyc".
8. HTO osnaiaeT noi-m He "sjieicTporexHHMecKas 3eMJw"?
JlHTeparypa: [ I ; 7; II: 13].

s 16

PACMET OCHOBHblX OAPAMETPOB CETH
C 3A3EMJ1EHHOH HEHTPAJlbK)

pe>KHM)

B CBH3H c TCM, 'ITO Tpex(|)a3HaH HeTbipexnpOBOflHaa cetb c saseM^eHHOH HefiTpa-
jibio HanpjDKCHHeM 40 1000 B SBJISCTCSI HawGojiee npHMeHHMofl B 6bixy H n
BC, HeoSxoflHMO pacxMHiarb ee napaMetpbi npH B03MO)KHbix asapHHUbix
McxoflKbie aaHHbie npeacraBJieabi B raSji. 16.1, 1 6.2.

Flo pesyjibraraM pacMeroB caejian, BUBOaw.
B flaHHofi 3aaaMe neo6xoaHMO nanepTHTb cxeMy rpextjiasHOH HCTbipexnpoBO/i-

HOH C6TH C 3a3eMJieHHOH HCHTpaJlbK) H nO/lKJUOHCHKblM oGopy^OBaHHCM.
Tpe6yeTCH:

I. Onpe/iejiHTb nanpax<enne Ha Kopnyce o6opyz(OBaHMM npw saMHKanHM <[)a3W Ha
Kopnyc:

a) npw 3aHy^eHHH o6opy/iOBannfli (no,3KJno<ieHHH Kopnycos K ny;ieBOMy nposo^y );
6) c noBTopHWM 3a3CM.neHneM Hyjieaoro nposoaa.

2. Onpe^ejiHTb TOK KoporKoro 3aMi,ii<anM« H iipoBcpurb, yaoBJiCTBOpacT JIH on
ycjioBitro F1V3 fljiH neperopamw njiaBKoil BeraBKn

TOK njiaBKofi BCTBOKH, npOBepnrb nnnsnaMeHHH TOKB:

i na Kopnyc H oSpbiae
1H = (20, 30, 50, 100) A.

3. Onpe^ejiHTb noTeiimiaji KopnycoB npn 3aMbiicanHH (
Hyjieaoro npoBOfla (ao H nocjie MecTa oGpuna).

4. Onpe.ae.nHTb TOK, npoxoA«mnH Mepes TCJIO MejioBBKa, Kacaromerocn o6opyao-
BanHH npH saMbiKaHHH (j)a3bi Ha Kopnyc:

a) 6es noBTOpnoro saseMJienws HyjieBoro npoaofla;
6) c noBTOpHbiM saseMJienneM Hyjiesoro npoaoaa.
5. Onpe^enHTb Hanpaweiine npHKociioBcmisi na Kopnyce ycTaHOBKH np» 33Mbi-

K3HHH OflHOH H3 f|)33 H3 3CMJ1IO (flaTb CXCMy).

6. PaccMHTatb saseMJiaioinee ycTpowcTHo, cociwmiee H'! n HHAHBmtyajibHbix 3a-
•seM/iHTejieR, raK, HToSbi RJ ne npcBHiiiaJio 4 OM.
7.

FIpn peuieHHH sa^aMH MOXCHO ncno-fibsouaTb ciic^yiomyio
Ilpn sanyjienHH Kopnyca 3JieKTpoo6opy;ioBannsi coeamiHKjTCH c HyjieabiM npo-
. SanyjieHHe npespamaeT sainbiKaimc na Kopnyc B oflHocjiasHoe KopoTKOe 33MW-

e, B pesyjTbtaTe Hero cpa6aTbmaeT MaKCHMajrbHaji ToicoBaa samnTa H cejieKTHBHO
oBpe>KfleHHbiH ynacTOK CCTH. 3anyjieHHe CHH)KaeT noTenuHanbi Kopny-

COB, nosBJiHwmnecH B MOMBHT saMWKaHHH Ha Kopnyc HJIH SCMJIIO.
saMWKaHHH (j)asbi Ha saHy.neHHfaiR Kopnyc TOK KopoTKoro 3aMWKaHH« npo-

nerae ({jasa-nyjib.
1. BejiHHHHa I|< ^ TOKa KopoTKoro 3awbiKann)i onpe^ejineTca no (|)opMy^e

I -U* A 'lC.3. ~ "y - A>
/.,,

H - conpoTHBjieHHe neTjiH 4)a3a~il>'J1b, yiiHTbmaiomee sejiHHHHy conpoTHBJreHHa
ix oGMOTOK TpaHC([)opMaTopa, (j)a3noro npoBoaa, nyjiesoro nposoaa, OM;

U0-<[)a3Hoe nanpH»:eHHe, B.
2. Hanpn>KeHne Kopnyca oTHocHTejibHo ^CMJIH 6e3 noBTOpHoro

U, = IK.V ZH, B,

rae ZH - conpoTHBjieHHe nyiieBoro nposoaa, OM.
3. Hanp»/KCHHe Kopnyca OTHOcin-ejibno 36Mjin c

jieBoro npoBoaa
333eMjieHHeM ny-
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KOHTPOJIbHBIE BOIIPOCbl

1. OcHOBiibie (j>ai<Topbi, BJinaioiniie Ha nopaxceuHe MCJioseKa 3JieKTpnMecKHM TO-
KO M.

2. KaxHe (jjaKTOpbi BJIHSIIOT Ha conporn».rieHne rcjia 'lejioaeKa?
3. BHflbi nopaweHHH 3JieKTpnlieci<iiM TOKOM.
4. Hanp«>KeHHe npHKOCiiOBeitHH. lllaroBoe Hanpsi>i<eHHe. OxapaineptnoBarb H

noacHHTb rexHHHecKHe cpe^CTBa saiUHTM.
5. 3autHTHOe aanyjieHHe. O6jiacrb npnMenenn« H ripiiHUHn ACHCTBMH.
6. HasHaneHHe OTflejibHbix 3^eMeHTOB 3amnTnoro sanyjieHHa.
7. Hyjieeofi paGoqHH H HyjiesoH samm-Huti npoBoaiiHKH. HasnaMeHiie H oco-

6ennocTb 3KcnjiyarauHH B cerax.

JlHTeparypa: [1; 7; II; 12].
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