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Baxiu savanus ckraoweaiomen — odui Gax pasen 4.
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SAUIETAOT 1P Hero, OCTATHHHE MOTCKYTS HE CTYBCTEYROT) €F0, PACTRIETEHHEN NOTEKYT
'HUIEQTHHOTO 123 110 CKOPOCTAM H IHEPIHAM NpeHedpets.)
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BeprKaTBHOf rWA0CKoCTH, MpoxORAE epes ueHTp 1. Toraa KOOPMNAT Ty
eHTpa tapa b cavoft iEKHER ToNKH TPACKTOpI panka
(Carlit, 70 paaiyc wapa R ¢ pIBHONCPHO pacrpeacrcHHoli Naceolt i 1o
obenry snamenso Newse rayinns w B (R << H).)





[image: image62.png]‘Sadanue N2 ouenusaemen o 1 Gar.

pu peutenss 3mozo sadanun yuumsisaiome omeem ua npedusecmeyrotiee
savantie (W1).

Ecuu omsen na sa0anue Mo nenpasicisns, mo omsem na 3adanse N2 ne
uumsisaemes, daxce ectu on «yzadans epro.

HeaoBer ¢ WaPOM B PYKeX CTONT Ha Kpako FayGoKoi as. Eca 33 Havaro
KOOPINAT MPIATS MESTOOTOKEHIE HEAOBEKS, TO PASPES 4 OTHCHBAETCA
mpukerme y = A + By, ae A=1n", Ba 4





[image: image63.png]Henosex we iuzaes wsp 8 TpoSTo KA ero a Kpall oA (e pcyHOR).
Tiycrs wap cxaTBacTs 65 MPOCKATLSMDHIA B Y, H OTKTORAA OF
BepTINATANON LT0CKOCTH, TpOROAALEEHepes LENTp 74,  CKOPOCTS LENTPa.
1w  cali HIDKHCH TOKE TPACKTOpHI PaBH Yoy - Torza saveric
HopNaTIHORD YeKoperua 370l mEKNCH TOUKE TPACKTOpHE OTPEAEIACTCR
(Cunrafite, wTo pamyc mapa R ¢ PaBHOMEPHO pacnpecicHHoit Maccolt m mo.
ofseury suunrremuo emme rayiins st £ (R << H))




[image: image64.png]1'3a0anun. Bariu 300anuf cxradusawmes — obuui 6an pasen 4.
‘Sadaniie N3 onenusaemen s 1 Gaza.

Yenoner ¢ mapon B pysa vt v spa TrySoroft s, B 8 s

KOOPUIHET TS NECTOMOTGASHIG NTOREKS, To PSS M OHEHDACTEA 5

upasenen y = Ax* + B, 3¢ 4
Y4

st Bt 8





[image: image65.png]‘UenoBex He KHAACT Wap, a MPOCTO KAMET €70 Ha Kpali CKIONa (G PHEYHOK).
Ty map chaminaeren » vy Ges TpOCKATIS MBI, He OTKAONAACS 0T
acprusanol niockocr, npoxoaAetvepes ewp s, Torza SaBUCINGETS
ORI CKopOCTI ¥ WHTPA Wapa OF FAYGHA ) TAKOTO CRATHBIA B MY T
s

(Cuaire, wro pazinye wapa R < pasoNepro pacmpezereroli accoli M 1o
ofeny suaurzeno Newsie s st (R << H ), 8 conporsnenie
'BOSAYXA M CILIA TPCHHA KAUCHHA IPCHEOPEARIMO MATHL,)




[image: image66.png]3adanun NS, Ne6, Ne7, Ne§ as1ar0men cocmasnsiuu wacmas 00nozo obuiezo
I sa0anus. Bavast sadandt cxraosisaromen — obuuit Gaxa pasen 4.
‘Sadaniie NS onenusaemen s 1 Gaza.

Tloa nopumes: » wumnuape ysersif cianiact wacansssii 33, Temroenocts rasa mpit
nocTommoN oBsesi pasa C, MoKasaTens azHaGars — 7 . Ecmt yxomwmat 5
ONpyRIOIYIo cpeaY TEMIOTa pasa MpHpAEHITO ByTpeRCli SHeprIt rasa, TO
Temnoenzocts € B STow mpotecce paska ...





[image: image67.png]‘3adanun NS, Ne6, N7, NeS nsraiomca cocmasnsiu sacmasi 00nozo obiezo
M 3a0anus. Baxis sadanuit cxaomeaomes — o s pasen .
Sadanue N6 ouenusaemen ¢ 1 Gari. iy =CpdT
Tl pessenss smozo sadanus yumseaiiome omeens wa npedusecmayrouee sadanse
9.

Gy = 1CrIT
Ec1u omsen na 2aanue NS nenpasiisnsd, mo omsem na 3adanse NG ne
uumsisaemes, daxce ectu on «yzadans epro.
y= 20,47
Veruili CAUNGET HAcaT MBI 135 IO FOPIIHEN B WWKTHVIPE TAK, IO YXOMAIEA B
1o cpeay Teniora pasia TpHpALICHINO BHyTpCHHCI] SHeprin 1333,
oxpyxatouye cpeay pasia npipau tytpenscitonep dy- 20T

‘TemmoeNKoCTS 1358 Api HOCTORMHON oBesic paBHa Cly, MORASTEAS aaHaGars — 7
Eon 32 cHeT npupamensus piyTpexHel SHCPrI F232 0 TENTIEPATYPA YBETIIAACS
Ha dT , 1o SmeMeHTapHAR PaGOTa, COBEPIIEHHAR YWEHMIM, IPH CAATHH 433 PABHA ..




[image: image68.png]Jadanus NoS, Ne6, N7, Na8 asani0mes cocmasnsius sacmasu 0dnozo obuiezo.
I sa0anus. Bavast sadandt cxraosisaromen — obuuit Gaxa pasen 4.
‘Sadantie N7 onenusaemes o 1 Gar.

pu peutentss mozo sadanun yuumssaiome omeems: wa npediuecmaouee.
savantie (46).

Ecuu omsen na 2a0anue N6 nenpasuzsnssi, mo omaem wa sadaniie No7 e
yuumsisaemes, daxce ectu on «yzadans epro.

Vil CANGET WACAT MBI 135 1O OPIIHEN 5 FOPISONTATAHON WTHHIPE TaK,
10 YX02AIA B OXPYAUOLLYIO CPeAy TENIOTa pABHA TPHPALIEHIND BHyTPeHClE

26r-1)
Smcpri 1a5a. TEROENKOCTS 1353 P IOCTORMHON OGheNc pasia Cy, IOKEATETS w

amuabares 7 Bt mpit TewmepaType T 06bext 3Toro rasa pasen 7, T ypaskeie
R p———




[image: image69.png]3adanun NS, Ne6, N7, Ni§ ns1ar0mea cocmasnsin sacmagi 00n020 obitezo
I s000mn. B sadonsi cxadusaomes - obmu 1 posen 4 .
Sadanue N8 ouenusaemcn ¢ 1 Gar. A= G2
O PP —
sadanan (396) (97

Bt omaem a sadanie N6 kN7 nenpacuruns, o omeem ua adaiie N8
e yeumsaenes, daxce ec on aadans sepno.

)

A

A= 26T,V 1)
achul CHOBaCE HACATNI £33 O HOPUINEN B FSPIBONTATHON LIPS T3,
I ——————

Swepro rasa. TeIIOENKOCTS 238 HPH HOCTOAHHGA OGeNe paa i , HOKESETES Ay =267,

20 _y)

amuabarss - 7 . Bens Hasamsias esmeparypa rasa pasa Ty, 10
PAGOT Ay YHCHOTO, COBCPUICHHA I TP CASTIH 433 TaK, 470 OGbN YNEHBIIITCA
' ma pasa, paswa ..




[image: image70.png]‘3adanue N9 ouenusaemen ¢ 1 Gara.

[T ——————————— N — g
S Y A S .

O S ——————— s
Y A ——— R =T

anaerpon d (e, pucyuor):
a

Ecau Tonumina mpoBomEro €108 § << D, T conpoTimaeHie R, TouKoll
pomsr, oGpasyrouici GOKOBYIo TIOBCPNHOCTS GaHKH, PaBHO.





[image: image71.png]Ha IOBpXHOCTS VIEKTPINECKOT0 WLTINAPS ANETPON D 1t Baicorol /i
anecen Towki mposoasui eroft nocTommHo ToLHK ¢ yaeTSHON
SMeKTpItEcK ol MpOBOINOCTHO . K LEHTpaM IpOTHBOTONCAHSX TOPLOB.
nonyBLelicR UHTMApIICCKOH TORKOCTENHOH GaHKI TPHIAHI MPOBOA
maserpow df (ex. pyor)-

a

Ecau nponozsun 1ol » Gopue spyra TomuHolt § << D, o6pasyioui
TOpUODYIo MOBEPHOCTS pacCHITPHDAENOft Gar, MCAEHHO PaSEHTD Ha Gombioe
a0 KomseHTpITICEKIE Konew, T0 conpornmachne R,z HIENCHTIPHOFO KB
© panycon 7 w wnpioft dr << r paso .

i

Fofod




[image: image72.png]Ha MOBCPNHOCTS BICKTPIINCCKOT0 WITIHAPS ANETPON D 1 Biscoroli /i
‘Manecen Tomkl mposonauIi croft nocTomuHo ToLHI ¢ yaeTSHOH
SMeKTpSECKOf IPOBOINOCTHO . K LEHTpaM pOTHBOTOTCAHSX TOPOB.
nonyBLelicn UHTMIpIICCKOH TOWKOCTENHOH GAHKI TPHIAHI TPOBOY
nasierpon d (ew. prcyrox).

e Tonuina IOBOBALERD €108 & << D, o conpoTHBACHHE Ry TONKOH
o, oBpasyroumeli TopuoByo oBepHOT GarKiL, PaBHO
(CompoTIBTCHte MpHNATHHA: MPOBOTOD NOKHO TPeHEBPETS.)





[image: image73.png]Ha MOBCPNHOCTS BICKTPINNCCKOT0 WITIHAPS ANETPON > 1 Biscorolt /i
‘anecen Tomkl mposonsu caof nocTomuNo ToLHI ¢ yaeTsHOH
SMeKTpISECKOf IpOBOINOCTHO . . K UEHTpaM IpOTHBOMORCAHSX TOPOS.
nonyBelicn LHTMIpIIECKOl TOHKOCTENHOH GAHKI THIAHI TPOBOY
naserpon d (ew. prcyrox).

Eeau Tonumna nposoAmero c10x § << D, 1o conporumteie R
paccaTpiBacoil nposozsIci Garn pasto.
(CompOTHBREHIEN MpHAARNHMX MPOBOIOB NOKHO MpeHEGpetD.)





[image: image74.png]Jadanus N13, Nel4, 15, No16 ae1aromes cocmasnsuu sacmanu 0dnozo
odutezo IV sadanus. Baxis sadanui cxaadmsaomes — obuui 6oz pasen 4.
‘Sadansie W13 ouensisaemen s 1 Gaa

‘Bosayuwsmsit wapik Naccoll M Tpi ca6ON YaIPE O CTEHKY ACGOPPYETCH, Kak

x

Tipi 7on NaKCHNAT % 2COPNAILS WAPITKA X NHOFO NERMIC €0 PAIYCa R

(x << R). Ecan msencanen mosrmomoro aanaenin 4p nosayxa » wapise »
TeUEHI Y2apa 1 YTIPYTOCTHIO OBOIONKH MOAHO TpEHESENS, T0 ctta F
ReficTEYIOUIAR 8 ISPHE O CTOPOH CTCHKI, PABHA ...

Ferdp-Re

F=314p-Re





[image: image75.png][Ec1u omeem na sadanse W14 nenpasuisnsii, mo omsem na sadanue N1S ne
uumsisaemes, daxce ectu on «yzadans aepno.

Bosaywnmsit mapik Naccoll 7 mpi cabow yaape o CremKy AepopMHpYCTCA, KaK
nokasano Ha picyxe,
X

Tipn 7o NaKCHNATS A AcoPNAILS WAPITKA X NHOFO NERMIC 0 PAIYCa R
(x << R). Ecan msencanen mosrmomoro aanaenin 4p nosayxa » wapise »
TesEHI Y2apS 1 YTIPYTOCTARO OBOTONKH MOAHO TpEHESpEtS, T0 BpCs ¢
CroTKHOBeHIA wapIK Co cTeRKOl paBHO.





[image: image76.png]Yuumusaemcs, daxce ec1u on «y2adan» eepuo.

‘Bosaymesi wapux Naccolt 1t =2 . mpit cnaGox yaape o cremxy aedopupyeres,

KK ROKESAHO Ha pHCyEE.
5

pi 370w NaKCHNATAA ABOPNALILA LISPHKS X SOHOTO MENALIE €0 pATIYC
R=100u (s << R). Ecmn mencmnen smounoro assennt 4p =10 [la

503y B WAPHKE B TeSEHHE YASPA I YTPYTOCTSI0 OGOTONKIN MOAHO MpEHEGPENs,
o Bpess £ CTonKHOBEHIA WAPHKA €O CTEMHKOH pasKO

(Orser pupasire B MnuTCeRyHAS, OKpYTATE 20 ACCATS.)





[image: image77.png]JHNN00MCA, D0NCE G0RR 6% KY00IeN» Sepno.

‘Bosayumsit mapix accoll 7 npi cabou yaape o cremy epopnpyerca, xax
nokasaro Ha picyxe.
x

@ om

Tipi 7on NaKCINAT A AcopNAILS WAPITKA X NHOFO NERMIC 0 PAIYCa R
(x << R). Ecan msencanen mosrmomoro aanaenin 4p nosayxa » wapise »

TeUEHI Y2aPA 1 YTIPYTOCTHIO OBOTONKH MOAHO TPEHESENS, T0 ypaBHEHIE

ABICKEHIR WK Y CTeHKH ICET BT g





[image: image78.png]3adasun Nel, No2, No3, Ned ni61ntomcs cocmasrsinu sacmami 001020 obuiezo
T3a0anus. Bans: 3adanuii cxnadsisasomen, obuiuii Gana paser 4.
3adasiue Nol ouenusaemes s 1 Gar1

LIeHTp Mace CIOPTHBHOFO aBTOMOBIIA Maccoii M HaXORHTCA Ha PABHBIX
paccrosrmsx //2 oT ocelf MepeAHIX 1 3aIHIX KOMeC H PACTIONOKCEH Ha BHICOTE
' oTHOCHTEBHO MONOTHA HOPOTH (CM. PHCYHOK)

-

ECITH TIpH TOPMOKEHHH, KOTAa KOMOAKAMH SaKIMAIOT TOMbKO 3aHHE KOTeca,
A TopMosHOTo TTyTH pasHa L) , To I YKasaHROTO Cy4a TOpMOKCHNA paboTa
cumst pestna Fip2 onpeaesercs sapaertes uga ..

(Cunrars, 1T xo>$uimenT Tperma konec o Aopory pasen A.)

= BapuanTui oTeera:

o]

o]

o]

o]
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= 3apanne N2 = BapuanTui oTeera:

3adanun Nol, No2, No3, Nod R6RIOMCA COCMABHBIMM 1GCMAMNI 001020 0620 _ gLy
1 3a0anus. Banast sadanuii cknadsisaromes, obuyuii 6aan pasen 4. {1+ unfl)
3adanue No2 ouenusaemen s 1 6ann.
" o] 1mgly
LIeHTp Mace CIOPTHBHOFO aBTOMOBIIA Maccoii M HaXORHTCA Ha PABHBIX )
paccronmiux [/2 o oceif NepeAHIX 1 3ATHUX KOIEC H PACTIONOAKCH Ha BHICOTS
h oTHOCHTebHO HONIOTHA AOPOTH (ca. prcymor) 0 4o el
2L pnj1)
__ fmgly
AL+ nfl)

ECili IpH TOPMOKCHHH, KOTAa KOTOAKAMH SKIMAIOT TObKO TIePEAHHE Komeca,
THa TOpMOsHOTO TTyTH pasHa Lj , To 7T YKasaHHOTO CTyHax TOPMOAKCHIA paboTa
st pestma Fip1 onpeacmsercs sapaermes uga ..

(Cunrars, 1T xo>$uimenT Tperma konec o Aopory pasen A.)

K
[2]

oy Il gy see— T O |

«|[s][6] 7] &] s ][1o][11][12] ][] 5] 1e] 7] 2] 1s][20]
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= BapuanTui oTeera:

3adasun Nol, Ne2, Ne3, Noed sasntomes cocmassinu acmsi 0dwozo obusezo I
sadanun. Banst sadanuit cx1adsisaromes, obuiuis 6a1n pasen 4.
3adasiue N3 ouenusaemes s 1 6ana.

LIeHTp Mace CIOPTHBHOFO aBTOMOBIIA Maccoii M HaXORHTCA Ha PABHBIX
paccrosrmsx //2 oT ocelf MepeAHIX 1 3aIHIX KOMeC H PACTIONOKCEH Ha BHICOTE
' oTHOCHTEBHO MONOTHA AOPOTH (CM. PHCYHOK)

-

ECITH TIpH TOPMOSHUH BOSMI YETHIPEMS KOJIECaMH [THHA TOPMOSHOTO TTyTH paBHa
L., 7o 2 yxasausoro cyuaz TopMoeHiz obmaz pabota cun pesua Fp1 1

Fays ompeneneren sexpaermen oz ..

(Cuwrats, To xos(buImeHT TpeRTA KoTIce © fopory pasc A.)

K il = | s | 0 Q)

2 e o ol s sl e e




[image: image81.png]3adasun Nel, No2, No3, Ned ni61ntomcs cocmasrsinu sacmami 001020 obuiezo
T 3a0anus. Bans: 3adanuii cxnadsisasomen, obuiuii Gana paser 4.

3adasiue Noed ouenusaemes s 1 6ana.

Hpu peweriuu 5moz0 360aHUA yaumsisaiime omeemst #a npeduLeCmsyroulie
sadanun (Vel, Ne2 u Ne3).

Ecau omsems: na sadanus Nel, No2 u Ne3 nenpasusnsie, mo omsem na sadanue
Ned e yuumsisaemen, daice ec1i O «y2a0an» GepHo.

LIeHTp Mace CIOPTHBHOFO aBTOMOBIIA Maccoii M HaXORHTCA Ha PABHBIX
paccrosrmsx //2 oT ocelf MepeAHIX 1 3aIHIX KOMeC H PACTIONOKCEH Ha BHICOTE
' oTHOCHTEBHO MONOTHA AOPOTH (CM. PHCYHOK)

-

EC/u IpH TOPMOKEHUN TONBKO TIEPEAHIMH KOTIeCaMH, UTHHA TOPMOSHOTO MyTH
paska L, comn Tomso sammnit — Ly , To anmny TopmosHoro nyri Ly B Tox
CTydac, KOTIa KOTOKAMI OTROBPCNCHRO SAKHNAIOT TICEIHTIC 1 SATHAT Koeca,
MOHO OPCICTHTS BHIP@HCHACM BHIA ...

(Cunrats, wTo HauATHHAZ CKOPOCTS aBTOMOGHNA T) OHHAKOBA JIA BCCX CIy4aCS I
Kosd e Tperix xoec o zopory pase A.)

= BapuanTui oTeera:

[} Ll
b L+l
O, Lt
L 2
O, L+l
L=
0 Li=n+L,

"Cipeaoimyupn i Crcayomn b 3ananuii: 20 Nawo otseTos:0

1

ABDE0EDBENEEDEEEDDE




[image: image82.png]= 3apanie N5, = BapuanTui oTeera:

O (em+Co)dt =—k(t —t9)dr
3adanun No5, Ne6, No7, No8 nenntomen cocmasnsimu 1acmasu 0dnozo obuezo I
3adanus. Banast 3a0anuil ckaadsisaromes, obuiuii 6aan pasen 4. O (em+co)Mr = —k(t —tg)dt
3adanue Vo5 ouenusaemen s 1 6ann.

O (em+co)dt =k(t 1o )z
TeMrepaTypa 3eKTPOUAIHIKA [IPH OTPEOIAEMON HM MOIIHOCTH P B pexnMe
«DYHKINA TONIEPRAHILE TEMIIEPATYPBI» MIEPECTAET YBEMHUHBATECA, AOCTHTHYS O (em=Cy)dr =kt —to Mt
yoTaHoBMBIeroCH SHAteHN [, KOTAA SHEPTHA, TOTPEBAEMAT 3 CETH, TIETHKOM
IepenacTen B oxpysKaromyio cpeay. Eci koadHICHT TemiooTaaun tepes
TOBEPXHOCTB BHIKIOUEHHOTO H3 CETH HAPETOTO yaiiHmka pasex K , a Temmepatypa
okpyKaromeii cpeaiBl pasHa ). TO IPH OXIKICHHH uai{HAKa ¢ ropAveii BOXOH
Maccoit M u Temmepatypoii | m3Menerne Temmeparypst df 3a GeckomeuHo MBIt
IposesyTOK Bpeycrn A7 OMHCHBACTCA COOTHOMICHHEN ...
(CHHTATB, 4TO TEIUTOEMKOCTS MYCTOrO YAiHHKA H YAEMbHAA TEIUTOEMKOCTS BOTBI
cootserctsento pasist Co 1 C.)
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3adasun NeS, Ne6, Ne7, N8 ssnomes cocmastsinu acmsmiu 0dwozo obusezo I
sadanun. Banst sadanuii cx1adsisaromes, obuiuis 6a1n paser 4.

3adasiue N6 ouenusaemes s 1 6ana.

Hpu pewenuu 5moz0 3a60anun yuumsisaiime omeem na npeduiecmeyrwuiee
sadanue (W5).

Ecau omsem na sadanue NeS nenpasutssti, mo omeem na sadasue N6 e
yaumsisaemes, dasice ecru on (y2adany GepHo.

Temepatypa snexTposaiiiika IpH MOTPEGIEMOl HM MOWHOCTH P B peiinie
«DYHRIIA MOAACPAAHIA TCMIICPATYPBD IICPECTAET YBCIHINBATECA, AOCTHIHYE
yeTaHoBMBImErocs sHaueHHA £ , KOTZA FHEPIINA, HOTPEGIAEMaA I3 CETH, LLETMKOM
IepenaeTcs B Okpyatomyio cpeay. ECi Koo dHIMEHT TemooTAan qepe
TOBEPXHOCTS BHIKIONCHHOTO I3 CETH HArpeToro ualiHuka pasett £ , a TeMmeparypa
oxpyatomeii cpeat pasHa [p, TO CKOPOCTS U3MCHCHIA TCMIICPATYPBI

B BBINTIONCHHOTO H3 CCTH HATPETOrO HaiiHiKa C BOZoH Maccoft M B HavaTbHbit
MOMCHT 7 = 0 ONPEACIACTCA PABCHCTEOM ..

(CHHTATS, TO TETIOEMKOCTS MYCTOTO YalfHiKa  YACTbHAA TEIUIORMKOCTb BOXEL

coorsercTsenso pasmst Co 1 C.)

= BapuanTui oTeera:

o sz(tffto)
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= 3anane N7, = BapuanTui oTeera:

3adanun Nes, N6, Ne7, No§ nerntomcn cocmasnsustu sacmsstu 00020 obuezo IT o
3adanun. Bantst 3adanuii cknadsisaromes, obuyuii 6aan pasen 4. t=tp- ﬁ/ o) eXp(
3adanue N7 ouenusaemes ¢ 1 Ganr.
pu pewenust 3moz0 3adanus yuumstsaiime omsem na npedutecmeyousee
3adanue (Vo3). . kt
) t=to(t; ~to)exp| ——
Ecau omsem na sadanue NS nenpasuronsii, mo omsem na 3adanue N7 ne cm+C,
yuumsisaemes, dadnce ecau o yeadan» cepno.

e

Teanepatypa snexTpoualisuka i MOTPEGIACMON MM MOLIHOCTH P B pesinie O ot el exp( Kz ]
«DYHKINA TONICPXaHIA TeMTIEPATYPED TIEPECTacT YBCTHMHBATECA, AOCTHTHYS cm+Cy
JCTaHOBUBILICToG SHatCHILA 17 , KOFia SHCPIYLA, MOTpOGIAGAaA 13 CoTH, LETHKON
HepoacTCA B oRpy IOy cpoy. ETir KooGHIHCHT TeMI00TAG T T0pes
IOBEPXHOCTS BHICTIONEHHOTO 3 CeTH HArpeToro walinmxa paser k , a Temmeparypa
oxpymaomeli cpest pasia Iy, To SaBHCHMOCTS TeMnepaTypst [ salirka ¢ roprdett
Bl MaCCOlt 7 OT BpeMCHI T MpH OXTAKTICHIN TOCTE OTKTIOUEHIA OT CCTH

ONPEACIACTCA BEHPEKCHICN ..
(CHHTATS, TO TETIOEMKOCTS MYCTOTO YalfHiKa  YACTbHAA TEIUIORMKOCTb BOXEL

=tg+(t,- to)exp(

e

coosercTsenso pasmst Co 1 C.)
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= BapuanTui oTeera:

Bseaure orBet:
3adasun NeS, Ne6, Ne7, N8 ssnomes cocmastsinu acmsmiu 0dwozo obusezo I

sadanun. Banst sadanuii cx1adsisaromes, obuiuis 6a1n paser 4.

3adasiue N8 ouenusaemes s 1 6ana.

Hpu peweriuu 5moz0 360aHUA yaumsisaiime omeemst #a nPedULECMEy1OUIILE
sadanun (V6 u No7).

Ecau omsems: na 3adanus Ne6 u Ne7 nenpasunssisie, mo omeem na sadasiue No§
He yuumsisaemcs, dusice ecru on (¥2a0a» sepo.

Temmepatypa smexTpovalizmka IpH MOTpeGIIEMON MM MOIFOCTH P B peinie
«DYHKIIIA NOMEPXANIA TEMIEPATYPEL TIEPECTACT YBEMHUHBATECA, TOCTUTHYS
yeranosusmerocs sHaverna 7 = 80°C, korna sHepris, moTpebmienas us cetH,

LEMKOM MIepefiacTei B OKPYXAIOMIYI0 Cpelly. Ecimi cKopocTh yMeHbIICHHA
TeMIICPATyPBI BBIKIIONCHHOTO 3 CCTH HAIPETOro HaliHiiKa ¢ FOZolf B HavanbHEL

K
Moment 7 = 0 pasra B =—0,080—, a temmeparypa okpyxatormeit cpeas! paBHa
c

fg = 20°C, 10 xapaxTeproe Bpema Ty cro oxTaRACHIA (352 BpeMA T PAsHOCTS
TeMTiepaTyp HarpeToro uaifsuKa ¢ BoTof 1 OKpYHaIOIIc CPCB! YMCHBIIACTCA B
©=27 pas) passo ...

(Otset BBIpasHTE B CeKYHIAX, OKPYIIHTE 20 LETOTO HHCTA.)
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= 3anae N 9. = BapuanTui oTeera:

3adasun No9, Nel0, Nel1, Nel2 nesiomes cocmasnsinu sacmami 001020 obuiezo
T 3a0asun. Bannst 3adasui cxnadsisaromes, obuiuii 6a1 pases 4.
3adasiue N9 ouenusaemes s 1 6ana.

[} <PE:IE,,dS,mcEn:Ems45e
s

O ®p=7aR>-Ecos45°
DIIEKTPIECKOE NOIE CO3AAHO PABHOMEPHO 3aPTKSHHEM € MHHCHHOI IIOTHOCTBI0
7 ToHKMM KombLOM paziycos 2R . CoOCHO KoMy PACTIONOKCH HE3apKCHHEL 0 = [EdS
omuh Aue pamycon R (ex. puc.). S
o

O @z=mR*E,

‘Ec/i cToBBIe A, BHIXOIAINE 13 KOTBIA OX yriom & = 45° & ero oc,
KacatoTos Kpan AcKa, E;, — NPOEKIIA BeKTOpa HATPKCHHOCTH

F oMeKTPHMECKOro MO 3aPKEHHOTO KON Ha HOPMATS /I K MOBEPXHOCTH
37IEMEHTApHOTO yyacTKa MHcKa miomansio dS , To 474 MoToka 3TOro BeKTOpa Yepes
TIOBEPXHOCTS ZHCKA TIOMAMSI0 § = 7R CTIPABS/UTHBO BHIPAKCHAT BHIA ...
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[image: image87.png]= 3apanie N 10, = BapuanTui oTeera:

3aoanun o9, Ne10, Nol1, Nel2 Aeniomen cocmasnsisu sacmanu 00Hozo 06uiezo O g _RT

I sa0anun. Banas: sadanuii ckradsisaromen, obusuii 6a1 pasen 4. Ty
3aoanue Nol0 ouenusaemen 6 1 Garr.

[o) 7RT

DIEKTPHYECKOE TOME CO3AAHO PABHOMEPHO aPHKEHHEIM C IMHEHHOM IIIOTHOCTBI0 @ = b

7 TOHKHM KOTBLIOM PamHycoM 2R . COOCHO KOIbLLY PACTIONOKEH HE3apKCHHBIH €0

rorKuii mick paanycon R (o, puc.).
< [o) 47RT
o =

£

7Rt

O pr TR

&

ECiTH CITOBBIe THRTIN, BEXOIATIC 13 KOTBIIA TIOX YoM & = 45° & ero oc,
KacalTCA Kpad AUCKa, TO TIOTOK ¢b* BEKTOPa HANPIKCHHOCTH SMCKTPHICCKOTO
HOTA SAPKCHHOTO KO Yepes TIPOMSBOTBHOC NapaICTBHOS THCKY COYCHIS
TPYOKH, OTPAHICHHOI STHMI CHIOBSINT I, PABCH ...

EETTTRS | s 20 || pooreoso || 7220 (D)
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[image: image88.png]= 3apanne N 11 = BapuanTui oTeera:

3adanun No9, Nol0, No11, Nol2 Reantomes cocmasnsimu 4Gcmasu 00nozo obutezo 0 g 47RT

VI 3adanus. Baaast 3a0anuil ckaadsisaromes, obuiuii 6aan pasen 4. BT &

3aoanue Nell ouenusaemen 6 1 6arr.

IIpu pewenuu 3moz0 300AHUA YAUMBLEATME OMEEMBL HA NPEOULECTEYIOUHE ° IRT

sadanun (Vo9 u Nol0). D= -
0

Ecau omsems: na 3adanus Ne9 u Nel0 senpasustste, mo omsem #a sadaniue
Nell ne yuumsisaemes, dusice eciu on «y2adan» sepo.

[o) &= 7RT

=

DMEKTPHHCCKOE Mo CO3AAHO PABHOMEPHO 3aPKCHHBIM C THHCHHOI IWIOTHOCTBIO 2
7 TOHKMM KoBLOM pannycom 2R . COOCHO KOMBILLy PaCTIONOKCH HE3apKCHHBIH

ToRKNIE Mk pamycon R (cM. pic.). o 7RT

SO =0

49

ECiTH CITOBBIe THRTIN, BEXOIATIC 13 KOTBIIA TIOX YoM & = 45° & ero oc,
KacaroTCA Kpax AMCKa, To TIOTOK BCKTOpa RanpmKeRHOCTH Pz HTCKTPINCCKOro
HOTA SAPRCHFHOTO KOMIA Yepes TIOBCPHOCTS AMCKa PaBeH ...
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[image: image89.png]= 3apanne N 12

3adasun No9, Nel0, Nel1, Nel2 nensiomes cocmasnsini sacmami 001020 obuiezo
VI sadanun. Banast 3adanui cxnadsisaromes, obuiuii 6a1 pases 4.

3adasue Nel2 ouenusaemen s 1 a1,

Hpu pewenuu 5moz0 3a60anun yuumsisaiime omeem na npeduiecmeywuiee
sadanue (Vel1).

Ecau omsem na sadanue Nel1 nenpasunststii, mo omsem wa sadanue N12 ne
yaumsisaemes, dasice ecru on (y2adan» GepHo.

‘DIIEKTPICCKOE MOIE CO3AAHO PABHOMEPHO 3aPTKSHHEM ¢ MHHCHHOI IIOTHOCTBI0
T ToHKMM KoMbLIoM paziycon 2R . COOCHO KObIly PaCIIONOKEH 3apkCHHEL
ToRKHIt ANCK Paziycon R (CM. PHC.) C PABHOMEPHO PACTIPEACTICHHEIM I10 €T0
TmosepxHocTH 3apanom 7 .
@

EcAli CHII0BbIC TUHHH, BRIXOALINC H3 KOTbLA TOR yron & = 45° k ero oc,
KACAIOTCA KPAT MUCKA, TO CHIIA B3AMMOAEHCTBIA SAPAKEHHBIX KOMBIA H MUCKA
OmpeCTACTCR BHIPAKCHICM BUAA ...

= BapuanTui oTeera:
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[image: image90.png]= 3apanne N 13.

3adasun Nel3, Nel4, Nel5, Nel 6 nensromen cocmasssisi 4acmanu 00020
obutez0 IV 3adanus. Banst 3adanui cxnadsisaromes, obuiuii 6a1 pases 4.
3adasiue Nel3 ouenusaemen s 1 6arn.

BG/H3H JUTHHHOTO IPAMOIHHEHHOTO IPOBOAA, TT0 KOTOPOMY TedeT ToK J ,
NoMeeTHH HacTHLy ¢ sapazon ¢ > 0 1 Maccoif 7 Ha paccTossmu To OT npoBona

H COOBIININTE cif CKOPOCTS V) , HAMPABTCHHYIO TIPOTHE ToKa (oM. PHC.)

A B
¥
O -
r
v
r, 4
Iy X
I —

Eom 4 — MATHHTHAA OCTOAHHAA, I — PACCTOAHNE HYACTHIISI OT OCH TIPOBOJA B
Tmponecce ee ABwxeHnA, P — yTom MexAy HANpaBTeHHEM BEKTOPA €€ CKOPOCTH T H
ocBi0 7, TO ypABHEHHE ABKEHNA AAHHOM HACTHIIS B MPOEKIMAX Ha OCh

¥ sanucsisactes B BUZCE ...

= BapuanTui oTeera:
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[image: image91.png]= 3ananie N 14,

3adasun Nel3, Nel4, Nel5, Nel 6 nensromen cocmasssii 4acmanu 00020 o
obuezo VII 3adanus. Bains: 3adanuii cxnadsisasomen, obuiuii Gana paser 4.
3adasiue Nel4 ouenusaeme s 1 6arn.

Hpu peweruu 5moz0 3a0anun yuumsisaiime omeem na npeduiecmeyrwuiee
sadanue (Vel3).

Ecau omsem na sadanue Nel3 nenpasunststii, mo omsem ra sadanue N4 ne
yaumsisaemes, dasice ecru on (y2adan» GepHo.

B61H3H UTHHHOrO NPAMOTHHCHHOTO IPOBOAA, TIO KOTOPOMY TeueT Tok I,
noMecTHH wacTHIy ¢ sapazon ¢ > 0 w1 Maccoit 7 Ha paccToaHum Ty OT MPoBoAa
1 cooBIILTH eif CKOPOCTS Vo , HANPAB/ICHHYHO MPOTHE ToKa (CM. PHC.):

yA B

Iy X

Eonu 4 — MArHUTHAR TOCTOHHAT,  — PACCTOAHNE YACTHII OT TIPOBOZIA B
Tmpouecce ee ABwxeHnA, P — yTom MexIy HANpPABTEHHEM BEKTOPA €€ CKOPOCTH ¥ H
ockio Y, To BEIpaCHUE 1A 3ABMCHMOCTH 3TOTO PACCTOAHHA I 9) ot yKasaHHOrO
yrna @ ueer Bua .

= BapuanTui oTeera:

r=ryexp|
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[image: image92.png]= 3apanie N 15, = BapuanTui oTeera:

3adasun Nel3, Nel4, Nel5, Nel 6 nensromen cocmasssisi 4acmanu 00020

obutez0 IV 3adanun. Baans: 3adanuii ckaadsisaromen, obusuii 6ar1 pasen 4. R=ny exp(
3adasiue NelS ouenusaemen s 1 6a1n.

Hpu pewenuu 5moz0 3a60anun yuumsisaiime omeem na npeduiecmeyrwuiee

sadanue (Ve14).

Ecau omsem na sadanue Nel4 nenpasunststii, mo omsem wa sadanue N15 ne

yaumsisaemes, dasice ecru on (y2adan» GepHo.

vao]
]

R=ryexp|

B61M3H UTHHHOrO NPAMOTHHCHHOTO IPOBOAA, TIO KOTOPOMY TeHéT Tok I, R=rpexp| 2
NoMeeTHH HacTHLy ¢ sapazon ¢ > 0 1 Maccoif 7 Ha paccTossmu To OT npoBona

H COOBIINITT cif CKOpOCTS V) , HAMPABICHHYTO TPOTHE ToKa (oM. PHC.):
—

yA B R=r;exp|

]

Iy X

Ecmit o — MarHHTHA% MOCTOAHHAA, ! — PaCCTOSHNE JaCTHIISI OT NPOBOZA B
mporecce ee ABIKeHI, ¢ — YTON MEKLY HANPABIICHHEM BEKTOpA €€ CKOPOCTH T it
ocsio Y, To paccTosEue R, Ha KOTOPOM KacaTellbHas K TPAcKTOPHI ABIKCHUA
CTAHOBHTCA MEPTIEHANKYIAPHOI K MPOBOTY, PABHO ..

i el aanni: 20 v oracTos:0
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[image: image93.png]= 3ananie N 16.

3adasun Nel3, Nel4, Nel5, Nel 6 nensromen cocmasssisi 4acmanu 00020
obutez0 IV 3adanus. Banst 3adanui cxnadsisaromes, obuiuii 6a1 pases 4.
3adasiue Nel6 ouenusaemen s 1 6a1n.

Hpu peweruu 5moz0 3a0anun yuumsisaiime omeem na npeduiecmeywuiee
sadanue (Ve14).

Ecau omsem na sadanue Nel4 nenpasunststii, mo omsem ra sadanue N16 e
yaumsisaemes, dasice ecru on (y2adan» GepHo.

B61H3H UTHHHOrO NPAMOTHHCHHOTO IPOBOAA, TIO KOTOPOMY TeueT Tok I,

‘moMecTHH acTHLy ¢ sapazon ¢ > O i Maccolt M Ha paccTosHmH Ty OT IPOBOAA

H COOBIINITT cif CKOpOCTS V) , HAMPABICHHYTO TPOTHE ToKa (oM. PHC.):

A B
¥
O —
r
v
r, 4
Iy X

Eeo 7 — paceTofiiite YaCTHIIS OT IOBOZa B Mpomecce e Apimkertt, ¥ — yron

MeXIy HaNpaBIEHHEM BEKTOpa ee CKopocTH ¥ i ockio V', To MHHHMATBHOE Tirin

MAKCHMATBHOE /yizx. PACCTORHITA OT IIPOBOAA B MPOLECCE ABMIKCHI
COOTBETCTBCHHO PABHB ..

= BapuanTui oTeera:

© u
min =70 7 Tmax
© u
min =70 7 Tmax
© u
Tain =70 ™ T
© u
Tain =70 ™ T
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= 3ananne N 17 = Bapiairel oreera:
3adasun Nel7, Nel8, Nel9, Ne20 rensromen cocmasssiti 4acmanu 00020 0 ar-_T Ay
obuezo V sadanus. Batst sadanuii ck1adsisaromen, obuiuii 6ana paser 4. LT
3adasiue Nel7 ouenusaemen s 1 a1,
[o) T
DOTOHHBI ra3, MOXETHPYIOMIHI B KOPIYCKYIAPHOH TEOPHH TEIUIOBOE HITyHEHHE, AL =-2AV
v
TeMmepaTypa KoToporo T , HAXOAHTCA B o6beme ¥ . Bemmiry 5Toro ofbeMa pesko
yBemmausaior wa AV << ¥/, copepmaz HeoGpaTiMiit aquaGaTieckit mpotece. 1) T
Ecou canTaTh, U0 GOTOHHEII Ta3 He COBEPMACT MPH PACCMATPHBACMOM TIPOLIECCS AT, = v AV
pabotsi, To aMerere cro Temmeparypst AT, pasHo ...
(Hlcrions3oBaTs BHIp@KCHHC 1A BHYTpCHHCH SHEprHH [ = 30,74 doToHHoro O Az =- Iy
I

40
rasa, e @/ =~ =COUSt, @~ mocrommra Crodana ~ Bombimiana, 2 € ~
CKOOCTS CBETa B BaKyyMe.)

Er) T e ©)
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[image: image95.png]= 3ananie N 18.

3adasun Nel7, Nel8, Nel9, Ne20 rensromen cocmasssiti 4acmanu 00020
obuezo V sadanus. Batst sadanuii ck1adsisaromen, obuiuii 6ana paser 4.
3adasiue Nel8 ouenusaemen s 1 6arn.

DOTOHHEIH ra3, MOTETMPYIOIHIE B KOPIYCKYAPHOIt TEOPHH TEINIOBOE HTYUCHHE,

Temmepatypa KoToporo T , HaxomuTeA B obbeme ¥ . Ecnu ypasHeHme cocToHma

(boTomHOrO rasa meeT BHA: p = o * . TO €0 SHTpOMHH ONpeASTACTCA

BEHIEKEHHENM ...

(McrionssoBats BEpakeHne ATt BHyTpeHHeit saeprun {/ = 3T ') orommoro
40

rasa, e @ =2~ =const, & —moctomwax Credana-Bamsimiaa, a ¢ — cxopocts

cBeTa B BakyyMe.)
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= BapuanTui oTeera:

Vkadicume ne menee dsyx sapuanmos omsema
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3adanun Nel7, Nel8, Nel9, Ne20 R67RIOMCR COCMAGHMMHU 4ACANH 00HOZ0 0 ar = Tap
obuezo V sadanus. Baxtst sadannii ckradsisaromen, obuguii 6ana pasen 4. =Ty
3aoanue No19 ouenusaemen 6 1 6anr.

Hpu pewenun s5mozo 3a0anun yrumsisaiime omsem na npedwecmeywouee o T
adanue (V18). Al == AV

Ecau omsem na sadanue Nel8 nenpasunststii, mo omsem na sadanue N19 e
yaumsisaemes, dasice ecru on (y2adan» GepHo.

@oTorHI ra3, MOACTHPYIOIIHIE B KOPIYCKYIAPHOF TCOPHI TEIIOBOE HXTYNCHHE,
TeunepaTypa xoToporo T, HaxoauTes B obseye ¥ . Ecnm penuuusy oToro osesa
pesio ysemmamsaior na AV << ¥/, copepman obpaTinsit amnabaTICoRuit
npotteee, To aveHeHHue cro Tesmeparypst AT, pasko ...
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[image: image97.png]3adasun Nel7, Nel8, Nel9, Ne20 rensromen cocmasssiti 4acmanu 00020
obuezo V sadanus. Batst sadanuii ck1adsisaromen, obuiuii 6ana paser 4.
3adasiue Ne20 ouenusaeme s 1 a1,

= BapuanTui oTeera:

Boexure oTser:

Hpu peweruu 5moz0 360aHUA yuumsicaiime omeemst #a npedUECMEyrOUIILE

sadanun (Vel7 u Nel9).

Ecau omsems: na 3adanus Nel7 u M19 nenpasunsisie, mo omeem na sadasiue

Ne20 e yuumsisaemes, dusice eciu on «y2adan» sepro.

Ecrit $oToRHbIl a3, MOACTHPYIOMIIii B KOPITYCKYIAPHOI TCOPHH TEIUIOBOS
HaTyseHNUe, TeMIIepaTypa KoToporo T , i Haxommmiiics B oGbeMe ¥,

anabarTiTcorn pacmmpsior Ha AV << V7, 1o otsomerme AT, /AT, , tae AT, n

AT, — wavcHCRTIA TeMTICPaTyPSI OTORFHOTO Ta3a B CIy4aiX HCOBPATINOTO 1t
~FHCOBPATIMOTO AMABATHNCCROTO PACTIHPCHIA COOTECTCTBOHRO, PABHO ...

AT
Otser sipasute 5 suze 100 A7 T OKPYFINTE A0 IEOrO smea.
,

(Coairars, ¥rTo HpH NPOTeXaNMI HCOGPATHMOTo HpoLIccea HOTOHMBIE a3 He
coBepmact paboTsL.)
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